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NpepucnoBue

XXVI cpesn KIICC opuenTHpoBan HAa CHCTEMATHYECKHHA Iporpecc IPOH3BOJA-
cTBa, TNOBHUICHHe ero 3(P(eKTHBHOCTH, yJyulicHHEe YCJOBHA JKH3HH Hapoja.
OcoGoe BHHUMAHHE B pelIeHHAX cbe3fa ObUIO oOpallleHO Ha CO3AaHHE IJI YeJo-
Beka OJaTONPHATHBIX YCMOBHH B KH/LIX NOMELIEHHSX, a B IPOMBILUICHHOCTH H
NS Xoja TeXHOJOrHyeCKoro mpouecca (cOOpY:KCHHe CTPOHTE/NBbHLIX OrpaXACHUE,
HaJeXHO 3ALHIAOIHEX 34aHHA OT HapYXKHHIX XJIMMAaTHYECKMX BO3AeHCTBHI,
ofecnieyeHue B 3pawasX TpeGyemofl paGoThl OTORUTE/bHO-BEHTHSAUHOHHBIX yCTa-
HOBOK).

O¢bdekTHBHOCTD ¥ JO/rOBEYHOCTb OTOMHTENbHO-BEHTHISUHOHIEX YCTAHOBOK
33aBHCAT OT KaueCTBA IPOCKTA, MOHTAXKA, HAMANKH H JKCIVIYATAUUH HX.

B psne By3oB B mocjeJHHE TOAHW BeleTCH NOATOTOBKA HHMKEHEpPOB-CTpOUTE-
acih no cnemuansuoctd 1218 — «Texnuueckas sxcmayatalus 3jauuii, oGopynoBa-
HHS H aBTOMATHUeCKHX cHcTeM». B yueGHbIfi mnan Bxoaut Kype «Temjorexuuka,
OTON/eHHe, BEHTHJSAUHHA M KOHAHIMOHHPOBaHHE BO3Ryxa». Martepuas HacTosLIero
yue6HHKA OTBEUACT IPOTrpaMMe 3TOrO Kypea (YMY-T-12/368), yrtBepxnensof
3.02.1976 r. Yue6HO-MeTONHUECKHM YIpapJcHHEM TO- BHcmemy ofpasoBansio MB
# CCO CCCP. O6nem pasfefioB yyeGHHKa OByCHOBJCH HX IPaKTHYECKOR 3HAYH-
MOCTBIO H CTENCHBIO TPYAMOCTH YCBOGHHSI MaTepHaia H3YYaioUlMMH.

B yueGuuke ¢H3uueckHe BeJqHuHHB BBHIpAXKCHH B MeXAYHAapOJHOH CHCTeMe
caundy, CH » B eaMHHUAX, JAONycKacMBIX K IPHMCHCHHIO HApaBHE ¢ €/ HHHIAMH
CH (remmepartypa B rpaaycax Llembcusi, Bpemsi B uacax, cyTkax M T. A., yacTtora
BpamleHHs B ofopoTax B MHHYTY, paGoTa B KHJIOBaTT-4acax).

ABTopH yueGHHKA CTPEMH/MCH OCBETHTh OCHOBHHIE NOCTHIKEHHSI QTEUECTBEH-
Hoi H 3apy6exXHOf HayKH B 06JacTH TCIVIOTCXHHKH, OTOIJIEHHS, BEHTH/ALMH H
KOHJAMIMOHHPOBaNHA Bo3lyxa. IIpH 3ToM YuHTHIBajCH ONBT NOArOTOBKH CTY-
ACHTOB o 3TOH cmeuuanbHocTH B Jlewwurpasckom opaesa Tpyaosoro Kpac-
HOro 3HAMeHH HHXKEHEDHO-CTPOHTCALHOM MHCTHTYTe.

B nepsoM pasjene yueGHHKA M3/OXKeHB TeopeTHYECKHE OCHOBH TeMJOTeX-
HHKK H TelomepejauH, ONHcAaHH IPHHIHNB ReACTBHHA, ycTpOficTBa H SKCIJIyaTa-
UHHM TeIIOBHX ABHraTesici. Bo BTOpDOM paccMOTpEHH TeIJIOBOf DeXuM IOMelle-
Huii H 3jaHul, 4 TaklKe OCHOBHOe OGOpYAOBAHHE, DacueT, NPOEKTHPOBAHHE H
BONpOCH! 3KCIVIyaTAIfHM CHCTEM OTONIEHHA, B TPETLEM pasjesie — TO XKe, HO OT-
nocsmeecss K CHCTeMaM BCHTHJSLMY.

B yuc6uHKe aHbl DEKOMEHAAUHM AJs OGCAYKUBAHHS HA3BAHHBIX CHCTEM,
UpHBCACHbl METOAI H cMOcOOB HX HCHHTAHHA, HaNafKH H perysaupoBanus. OmnH-
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caHpl MPUGOPH! sl MCHHITAHMA, NPHHUHIIHAABHBIE BONPOCH DYYyHOTO M ABTOMATH-
YCCKOrO pPeryJupoBaHMs. B Tabiuuax MMeIOTCA XapakTepHbie A SKCILyaTdyHu
HOpMH M TIOKA3aTCJH, 2 TaKKe (GOPMHI JIOKYMCHTAUMH A5 KoHTposasA 3a paboroil
06Opy0BaHHS M CHCTCM.

Teppuift pasnes yyeGHHMKA HaNHCAaH KaHA. TCXH. Hayk aon. B. A. ITorpouiko-
puv, [aasw 11, 13, 14, 16, 17 Tpersero pasgesa GeiiM BYCPHE IOATOTOBACHH

kana Texu. Hayk nou. |H. VI KosancsbiM.|dTor paspen nopaoTaH xamg. TeXH.
Hayk nou. B. I1. INomoBuiM, J-pom TexH. Hayk mpod. B. M. TycesbiM Hamucanbl
NpeNHc/IOBHe, BBCACHME, BTOPOR DASACT, BHIOMHCHO OOIllee pPeAAaKTHPOBAHHE
yucOHHKA.

Marepuan KHHCH CJCLYeT cyMTaTh NepBoil mOMBITKONl M3Manua M0106GHOrO
yue6HHKa, B Hem HeH3OCKHBH OTACTbHbiC HefoueTH. [lostomy aBropsl ¢ Giaaro-
KApHOCTBIO NIPHMYT BCe IOXKCAAHHA I8 €FO JAJbHCHUIro yJyuUieHHs.




BBE/IEHME

Tennorexnuka — Hayka, u3yyamoollasi TeXHUYeckue cPeAcTBa npe-
BpallleHusl NPUPOJHBIX 3HEpPropecypcoB (TON/IMBAa, ypaHa, TemJja
Heap 3emnn, uanyuenus CoJHUA) B HENOCPEACTBEHHO HCNOJb3Yye-
mble (OpMB 3Hepruu: Temsnory, pabotry u 3sjekTpuyectso. OHA
BKJIIOYAeT TEXHHYECLKYI0 TEPMOAMHAMHUKY, TEOpHIO TemJIoMaccoob-
MeHa, PaccMaTpPHBAEeT TENJIOBBIE ABHIATENH, XOJOAHJIbHBIE MAIUHHB
K TepMonpeo6pa3oBartest, KOMIPECCOPH M BEHTHJAATOPH, TOMJIUBO-
CKHUTalIue ycTpoHCTBA M KOTEJbHBIE YCTAHOBKH.

bBaarococrosiine cTpad omnpejensieTcs KOJMYeCTBOM NOTpeb.sie-
MOH 3HEpruyu. B ycJOBHAX MCTOILEHMS NPUPOAHBIX 3HEPropecypcoB
W 3arpA3HeHus OKpyXKalouie#l cpeipl pelleHye BONPOCOB 3KOHOMHUHU
SHEPruy siBJdercd BakHeHIllled 3ajaueldl HHXKEHEPHOH AeATEJBHOCTH
J060ro cnenuanucra,

Pycckne u coBerckue yuyeHble BHeclIH GOJBLIOH BKJAAA B PasBH-
tHe Teotexuuku. M. B. JTomMonocoB ewe B cepenune XVIII B. BbI-
CKa3aJl MEICJb: <«TENJIOTA — BPallaTeJbHOe JBHIKEHHE MaTepuy.. .,
GbYHKIHUS cKOPOCTH ABMXKeHUs Koprnyckyis. B 1766 r. M. U. TTonsy-
HOB nocTPOUJ naposyio mamuny. B XVIII—XX BB. Bo MHOrOM ycu-
JUSAMH PYCCKNX M 3apyOeXHBIX VyeHBIX ObIT OGecneyeH AaJibHeli-
unii nporpecc 3TOH HayKH, OocO0EHHD B NOCJHEAHHE AECATHIETHS.
OrpomHoe 3HayenHe uMelOT paGoThl BcecowsHoro TensoTexHuye-
ckoro um. ®. D. [[3epxKunckoro, Juepreruyeckoro um. T. M. Kpui-
Kanosckoro AH CCCP, LleHTpaJbHOro KOTJOTYPOUHHOTO UM,
H. W. TlonsynoBa U Apyrix UHCTHTYTOB.

Oronuresbrbie YcTAHOBKU — COUETAHHE YCTPOHCTB MJA BHIPA-
O0TKH ¥ TPaHCOOPTHPOBAHMs TEIVIOHOCHTENs, JJs oGorpeBaHus
31aHUH ‘¥ COOPYyXeHHH XKHJI0r0o, OGIUIECTBEHHOTD, IPOU3BOACTBEH-
HOTO, CeNbCKOX03AHCTBEHHOTO Ha3HayeHH .

Benruaayuonnsle ycTanogku — yCTPOHCTBA /s NOAAYH B IIO-
MeIlleHHs] YUCTOr0 M yJaJeHHsd W3 HUX 3arpsi3HEHHOrO BO3JyXa.
B sTtux ycraHoBkax ocyulecTBisieTcss HarpesaHue, HepPeako H OX-
Jaxenne, OYyHCTKa, YBJaXHeHWe, OcyUIKa NPHTOYHOIO BO3AyXa,
a TakXke 3arpsA3HeHHOTO, YAaJNsieMOro B atmochepy.

OTonuTeNbHO-BEHTH/IANHOHHBIE CHCTEMBl YCTPAHBAIOT C ILEJbIO
ofecneyeRnss B NOMeIUEHWSX CAHUTaPHO-THTHEHHUECKHX YCJOBHIL,



HeOOXOAUMBIX JJIsl NpeGbIBaHHA yeJoBeKa. B NpPOMEIIIeHHBX NPea-
TDPUATHAX C TOMOIUBIO 3THX CHCTEM NOJAAEPXKHUBAITCA ONpPeeseH-
Hble TapaMeTpbl BHYTPEHHEro BO3Ayxa (TemnepaTypa, BJIaXKHOCTb,
NOABHKHOCTD, YHCTOTA OT MEXaHMNYECKUX M XMMHYECKHX npuMeceil),
COOTBETCTBYIOIIHE TPEOOBAaHHAM TEXHOJOrMYECKOro mnpoiecca, ru-
rdensl Tpyaa. Ilpy 3TOM aBTOMAaTHYecKd NOAAEPKUBAIOUIUMH TO-
CTOSIHCTBO METCOPOJIOTHYECKHX YCJIOBHH (KOHAMUMH) cayXaT cu-
cremor konduyuonuposanus (CKB).

OTonuTEIbHO-BEHTHASMOHHAST TEXHHKA, KaK ¥ TeIJIOTeXHHKa,
npollia GOJNBIIOH TYyTh Pa3BUTHS M COBEPIICHCTBOBAHHSA.

Cuayana xoctep CJHIyXHI JAJs OTONJIEHHS, NPHUTOTOBJEHHS
IUI(H, W3TOTOBJEHHs opyau#i tpyna. Yepes BxoAHOK npoeM XKH-
JIUIE BEHTHJIHUPOBAJIOCD.

ITo3xXe TpHMEHSJINCH OYarH M3 <«JHUKHX» KaMHe#, a 3aTeM —
rauHoGurHee neyd. Te u npyrue TOMMJIMCH «nO-yepHOMY». B cpen-
HYe BeKa neyb OblIa AONOJHEHa TPyOOH AJsd OTBOJA AbIMa B aTMoO-
chepy. ¥ cnaBsiH Takas neyb HasbiBasach «Gel0i», HIH «PYCCKOH».

C wavana XVIII B, myo ycnemnoe cosepIIeHCTBOBaHHE NeYeH,
0COGEHHO pycCKMMM chenualuctamyu. BosHHKIO oTonseHue He-
CKOJBKAX TOMENICHHH W3 OJHOTD IEHTPa BO3AyXOM, NOJOTPETHIM
TONOYHEIMY Ta3aMy, Ha3BaHHOe 3a TPaHuNeH «pyccKol cHcTe-
MOH>.

Ilpocrelitive cucTeMBl [EHTPATU30BAHHOID OTOTIEHHS U BEHTH-
JSLHK OTHOCATCS K JPEBHUM BPeMeHaM, KOTA2 NOSBUJIUCH KaMHUHBHI,
NIOANOJNBHOE OTHEBOE OTOMWJIEHHE, YCTPOHCTBO B CTEHAX JLIMOOT-
BOJAHBIX ¥ BEHTHJISAIMOHHBIX KaHajoB (packonku B Kphimy, Ha
Biuxuem Boctoke, B Kurae, I'penyu). B antnynom Pume npume-
HSJIOCH OTONJVIEHHE <«TepMaJbHOR» BOJOH M3 TOPAYUX HCTOYHUKOB
WJIW TOJOTPETOH B IPOCTEHIINX KOTJIAX.

Boabloe BausnHe Ha nporpecc TEMIOTEXHHKH ¥ OTONHTENBHO-
BEHTH/ISIMOHHOW TEXHUKH OKasalla TnpOMHILIeHHAs pPeBOJIONHA.
B XVIII B. B cBf3u ¢ CO3AaHHEM TAPOBON MAUIMHBI cTaly IIHpe
UCIOJB30BATh NAp, a 3aTeM M TOPSAYYI0 BOAY, OCYIUECTBIATH IEHT-
paJibHOE TTapOBOE M BOJSHOE OTONICHHE.

Ienneiimuii BKIajg B pa3BUTHe HAayyHEIX TEOPUH M HX NPAKTH-
YecKylo pealiM3anuio BHec/IH oTeyecTBeHHbie cnepvatuctl (XIX B.).
H. A. JlbBoB usnan 1pyn «Pycckas nupocratuka». A. A. Cabay-
KOB U306pes nepBHi BeHTHIsTOp. Hayaau npuMeHSTbcAd HacOCH U
BEHTHJSTOPH ¢ 3JaekTpoasurarenem. M. M. daasunkuil cosnan reo-
pHI0 O BIUSHWH NapaMeTpOB BO3AYIUHOH cpeibl Ha CaMOYYBCTBHE
Ye/I0BEKA,

Tpyawl yuenbx nepsoit nonoBUHE XX B. CBUACTEJAbCTBYIOT O 3Ha-
YUTEABHOM TpOTpecce B cO3JaHUM Pa3/JHYHLIX TEMJIOOOMEHHHX an-
apaToB, CHCTEM [IEHTPAJH30BAHHOIO OTOWIEHUS H BEeHTHIANUH
(peueHyn BONPOCOB HX aBTOMATII3alllll), YCTAHOBOK HCKYCCTBEH-
HOTO Kaumarta. VcXoAHBIMM RaHHBIMM JJIf 3TOro OBIIM U3JaHHBIE
eme B 1922 r. HopME «OXpaHH TPYAa», -rpe6013amm coBepueHCT-
BOBaHHUSI TEXHOJOTII NPOII3BOJACTB.



[Tocite OkTsiGPbCKOH PeBOJIOLMHE Pa3BUTHE TeNJOTEXHUKH, OTO-
nienua u sentHasiuy o B CCCP ocoGenno 6uictpo. Ecnu no-
PEBOJIIONMOHHBI BHIYCK PagHaTopoB, KOTJIOB H BEHTH/IATOPOB TpH-
gate 32 100 %, 1o yxe K matugecarnaernio CoBercKoro rocyznap-
cerBa (1967 r.) BHnyck OTeuecTBEeHHHIMH 3aBojamH Bo3poc o 670,
1200 u 1500 %.

HanpHefiline HWHTEHCHBHbIE HCCJIEJOBAHHS TPHUBENH K HOBOMY
coBepinencrsoBannio Haykun u texuukn B CCCP. Brinu cospanbl
[pOrpeccHBHEIE TPAMOTOYHLIE KOTJB M CHCTEMEl OTONJEHUs, pas-
paGoTaHb HOBHIe CHCTEMHl BEHTH/IMPOBaHMsl TOMenieHuil, co3jaHa
MOLIHASl CeTh NPEANPHATHI NPOMEIIEHHOTO H3TOTOBJEHHSA TEMJIO-
TEXHHYECKOTO ¥  OTOMHTENbHO-BEHTWIS[IMOHHOTO 0O0OPYAOBaHHSA,
cTaJlo YAENATbcs GOJBILIOE BHHMaHHe BONPOcaM kKagecTBa U 3¢p¢ek-
TUBHOCTH €T0 3KCIYATAIMH.

ITnoxoTBOpHA AeATENBHOCTH TAKWX BBIAAIOMIMXCA OTEYECTBEH-
HeiX cnepuaaucros, kak C. B. Jiykamesuuy, A. K. IlaBnosckui,
B. M, Yanaun, B. JI. Mauunckuii, B. B. Imurpues, B. M. Ame,
M. B. Kupmuues, JI. K. Pamsnn, A. H. Cenusepcros, A. A. Kpays,
JI. A. Cemenos, B. B. Barypun, Il. H. Kamenes, I'. A. Makcumos,
C. ®. Konber u ap. Bonpmyio paGory B 06idacTd TeNJOTEXHHKH,
OTONUVIEHHSl, BEHTWJIAIHM M KOHAWLMOHUDOBaHUSA BO3AyXa BeAyT
KOJIIEKTHBE WHKEHEPHO-CTPOUTENBHBIX, TOJHTEXHUYECKUX M OTpac-
JIEBHIX COBETCKHX BY30B, HCCJIEAOBATENbCKHX, NPOU3BOACTBEHHBIX M
NPOEKTHBIX OpraHU3anui.



Paszgen |
TEMNOTEXHUKA

FNABA 1
OCHOBbI TEXHUYECKOH TEPMOAMUHAMMKHU

1.1. MlpeaMET U METOA TEPMOANHAMMKM

ITonsitne «tepMoaunamuka» BeBegeHo C. Kapwo B 1824 r.
B CMHIC/Ie «ABHXKYIasA cusa ors (temna)». Bo3uukia HOBas Hayka
KaK TEOPHs TemJIOBOIO ABHraTels.

ITpenmer TexHuyecKON TEPMOAMHAMHKY — NPONUECCH B3aHMHOIO
npeBpalleHuss TEIJIOTH u paGoTH, a TaKKe MaKPOCKONHYECKHe
cBofictBa paboyux Tes. IlpoumeccH wccrneayloTcs TepMOAMHaMHye-
CKUM MeToaoM, 0a3upyiomuMcs Ha 3aKOHaX COXpaHEHWS 3Hepru,
BO3pacCTaHHsi SHTPONMH W CTPEMJIeHWs JHTPONHM K HYJIO NPH
yMeHbUIEHWH aGCONIOTHOH TEeMIepaTypH N0 HYJs, Ha3HIBA€MHIX CO-
OTBETCTBEHHO NEPBHIM, BTOPHIM H TPETbUM 3aKOHAMH TEPMOAHHA-
Mukn. CyniHOCTh MeTOfia — M3y4eHHe MPOLECCOB NP NOMOIUM 3Hep-
FOSHTPONHHHEIX 6aJlaHCOB Y BHSABJEHHe HAa UX OCHOBE Xapaktep-
HEIX 3aKOHOMepHOCTeH.

B Hacrosimiee BpeMs 3TOT METOA NpPEBPATHJICA B yHHBepcalb-
HBHIH MeTOJ WccNefOBaHUA [aKe TaKHX CHCTEM, KaK NPOH3BOACTBO,
5KOHOMMKa, HHpOPMaTHKa, GHOJOTHSA u Ap. s u3ydeHUs npouec-
COB B CHCTEMax TEIJIOra3ocHaGKeHus, OTONJIEHHS, BEHTHJIALMH H
KOHAHIMOHUPOBAHUS BO3IyXa OH SABJSAETCA OCHOBHBIM.

1.2. TepMoAHHAMMHUECKAR CHCTEMA M NapaMeTpsl

TepmoaunaMuueckasi cucTeMa — COBOKYNHOCTD TeJl, KOTOPEle MO-
TyT 3SHepreTHYeckd B3auMoAedcTBOBaTh MeXAy co00H H C OKpy-
Kaolej cpefol, a TakxKe ofMeHUBaTbCA € HeHd MacCOH BeliecTBa.
B TePMOAUHAMUKE PaccMaTpPUBAIOTCA CUCTEMH, COCTOALLIUE U3 MHO-
KeCTBa XaOTHYECKH ABHKYIUMXcs MukpoyacTHll. 'as wiau map (cu-
cTeMa), IOCPEeACTBOM KOTOPHIX OCYILECTBJAIOTCA 3HepPreTHyeckue
npeBpamenusi, na3biBaetca paGouuM TenoM. Tak, BO3AyX fABJIAeTCS
pabouyuM TesOM B CHUCTeMe BEHTHJALMH, ra3 WIH Nap — B TEIIOBOM
ABuratesge ¥ T. A. B otinyme OT 3aKPHITHX (3aMKHYTHX) CHCTEM
OTKpBEITEHE OGMEHHBAIOTCS Maccoi ¢ OKpyXKawlueji cpenoi. 3akph-
Tasi cUCTeMa, He OOMeHWBaloIascs 3Hepruel, Ha3HBaeTcs H30JU-
POBaHHOM; IPU OTCYTCTBHM TelIOOOMeHa — aAuabaTHOH. 'oMoren-
Hasi (OnAHOpAuIAf) cHUcTeMa HMMeeT OJHHAKOBBHIC CBOHCTBAa BO BCEX
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CBOMX He pasJieJieHHBX NOBEPXHOCTAMHM yactax. IereporeHHas co-
CTOMT M3 HeCcKOJNbKUX TOMOreHHBIX yactel, ¢as.

BeniecTBO HaxOAUTCA B OJHOM M3 COCTOSIHWI: TBepPAOM, XKHA-
KoM, razoo6pasHoM wu njasMenHoM. CoOCTosHHE CHCTEMBl Onpeje-
JIsleTcsl HE3aBHCUMBIMH BeJUYHHaMy — napaMerpamu. MaMenenue ux
BO BPeMeHH CBHAETENBCTBYET O HecTallHOHApHOM coctosanuu. Ecan
3T0 He Habswofaercs, TO COCTOSIHME HA3HIBAeTCAd CTAUMOHAPHHIM.
Ilpu oTCyTCTBHH NOTOKOB 3HEPru¥ M MaccH cucteMa Oyner B pas-
HOBECHOM COCTOSIHMH, MJIM B TEPMOAMHAMHUYECKOM DaBHOBECHH.

Il xapaKTepUCTHKH PaBHOBECHBIX COCTOAHMH cHcTeMHl (pabo-
yero TeJsja) AOCTATOYHO CJEAYIOIMX TPEX OCHOBHHX NAaPaMeTpoB.

Hagaentie — pe3ysbTaT yAapoOB MHUKDPOYACTHIL O CTEHKHM cOCYAa.
OHo onpejensercs cHJOH, AeHCTBYIOIEH 1O HOPMAaJM Ha eAHHUILY
[IOBEP XHOCTH.

ArmMocbhepHoe (6apoMerpuyeckoe) mnaBjieHHe Ps H3MEpPSIOT
npu nomomwn Gapomerpa. IlpuGop Ana u3MepeHHss H3GHTOY-
Horo (cBepx atMoc(epHOro) maBJeHHS py HA3HBAIOT MaHOMeET-
poM. Paspexenue, Wiu BakKyyM ps, U3MePsAeTCA BaKyyMMeT-
poM, He6oJbllINe pa3peXReHHs — TATOMEPOM.

ITonnoe nnn aGcoMoOTHOE NaBiieHue

p=p6+pus ° " P=P56— Pa. (L.1)

B CH eaunnuna usMepenus cunbl — nbiotod (H).Ilostomy nas-
JeHne u3Mepsiercas B H/M? u HasuBaercsa mackanem (ITa). Ilo-
CKOJIbKY 3Ta eJMHHIa HEBeJHKa ee YKPYNHAIT YHUGDUIHPOBAH-
HHIMJ NpUCTaBKaMu JAeka (na), rekro (r), xkuao (x), mera (M).
Ceasp Mexay enununamu: | 1alla=10 Ia, | rfla=102 I1a, | kIla=
=10% ITa, 1 MIla=10° ITa. MHorga ucrmosb3yioT M BHECHCTEMHYIO
equHuny — 1 6ap=105 I1a.

B MKTI'CC eanunna naMepenus pasjenus — kre/M2, OHa Takxe
Masa, nO3TOMy MaHOMETPBI IpafiyUpPOBaHH B TEXHUYECKHX aTMO-
chepax. [laBjenue u3MePAOT M BBICOTOH cTONGa PTYTH, BOAH,
CIHpTA.

CpsAsp MeXpy eIMHHIAMH: TexHH4Yeckas aTMochepa | at=
=1 xrc/em®*=10* krc/M?2=9,81.10¢ I1a=981 rlla=10* MM BoOA. cT.=
=735,6 MM pT. CT.

Temneparypa rtepmodunamuueckas (a6conotuas) T npo-
NMOPUMOHAJIbHA CPefiHeH KHHETHYECKOH SHEPruu ABUIKEHHST MHUKpO-
vactun., OHa oTcyuTHBaeTcsi OT aGCONIOTHOrO HYJSl M u3MepsieTcs
B kenpeuHax (K).

O6biyno TeMnepaTypy HM3MepsOT IO PacIUMPEHHIO Tasa, PTYTH,
CIHUPTa, U3MEHEHHIO 3JIEKTPHYECKOrO CONPOTHBJEHHS MERHOro, Ija-
THIIOBOTO W APYIUX NPOBOAHHKOB, PA3HOCTH 3JIEKTPHYECKHX NOTEH-
IHajoB (TepMonapa), CHEKTPa M WHTEHCUBHOCTH M3Jy4eHHs (M-
pomerp) u t. a. Takyio TeMnepaTypy { HasHBAalOT SMOHUpHUYE-
CK OH, uIyu NpakTHUECKOH.

Takum o6pasom, KpoMe TepMOAHHAMHyecKoH (aBcOMIOTHOI)
Wkane KenbBuna npuMeHsietcss w MeXayHapogHas NpakTHyeckas
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crorpajycHas, B KOTOPO#H eauHuua wusMepeHus— rpaayc Lleabcus
(°C). Ero BesnynHa paBHa Ke/lbBHHY.

Jns TpPOHHOH TOYKM BOAH TEMIepaTypa paBHOBECHS MEXKAY
TBepPAOH (nen), XKuakoll u rasoo6pasuoy (map) ¢dasamu npu Kas-
aedun 610,8 ITa ycranoBnena 273,16 K wnu 0,01 °C.

CBsA3b MeXay MKaJlaMu:

T = t 4 273,15. (1.2)

YOenonoli o6vem —oGbeM eQUHHUB MacChl BellecTBa, MS3/Kr:
v=V/M. 3necs V — noaunii 06beM BemecrBa, M3; M — macca Be-
eCcTBa, Kr. Beanunna, o6patHas vieanHOMY 00beMY,— RAOTHOCTS,
kr/mM3: p=1/v.

Ecnu macca xunoMons* p, a ero o6beM wv, TOrAa yaesnHHH
o6beM v=(uv)/u, a miotHocts p=p/(pv). Ilpy HOpMaNBHHX Yyc-
70BUAX  (po=760 MM pr. c1.=1013,25 rlla, {=0 °C, pvg=
=22,4146 m3/xMosib) ynenbHEI 00BeM Ue=22,4/p; po=u/22,4.

1.3. YpaBHeHHe COCTOSHMA MAEANLHLIX M PeanbHbLIX ra3os

Ilaa ynpoiienus BHIBOAOB B TePMOJAMHAMHKe NMOJAb3YIOTCH TOHs-
THEM <«HulealbHH#l ras». EMy MOXHO paTh cleayiouiue onpefe-
JIEHUs:

1) ras, moseKy/aH KOTOPOro — MaTepHaslbHHe TOYKH, 06Jafaio-
pe Maccofl, Ho He uMelmue oObeMa, CHIH B3aUMOAeHCTBUA
MeXAY HUMH OTCYTCTBYIOT;

2) ras, paBHOBECHOe COCTOSIHHE KOTOPOTO OMMCHBAeTcs ypas-
HEHUEM COCTOSHHs, ycTaHOBIeHHHM b. Knanefiponom (1834 r.) na
ocHOBanuy 3akouoB bo#ins—Mapuorra u eli-/Tioccaka:

pv=RT, (1.3)
rae R — 2asosan nocroannas, Jx/(xr-K).
Has M, xr, rasa oHO uMeet BuJ
pV = MRT. 1.4)

Il. . Menpesnees (1874 r.) npuMerns 3T0 ypaBHEHHE K OAHOMY

KMJIOMOJIIO Ta3a M MOJYYHJI
puv = uRT, (1.5)

rae WR — yrusepcaronan 2asosasn nocroaunnas, I x/{(xmone-K).

ITo 3akony ABoragpo npu OAMHAKOBHX p W T KHJIOMOJb JIO-
6oro rasa 3anuMaeT OJHHaKOBBIH 00beM, MO3TOMY BeNHYWHA YHH-

* KHJOMOJb— KOJHYCCTBO BelllecTBa, K, UHCJCHHO DPABHOE OTHOCHTCJb-
Hofl MOJeKyJsIpHO Macce W, T. ¢, UHCIY, NOKa3pBalolleMy BO CKOJIBKO pa3 Macca
MOJIeKyJbl maHporo BelllecTBa Gosbuwe 1/16 wacTH macCH aToma KHCJA0pOAa HJu
1/12 wacta maccu aToMa yriepona.
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BepCaJbHON Ta3oBo# NMOCTOSIHHOH He 3aBHCHT OT BuAa rasa. Onpe-
JeNUM ee TIO MapaMeTpaM IPH HOPMAJBHHX YCIOBHAX:

101320.92,4146
273,15

TOTAA Ta30Bas MNOCTOsIHHas Ja106oro rasa 6ynaer
R = 8314/p. (1.6)

B pacuerax BeHTHJIAUMOHHHX M Ta30BHX CHCTEM H KOTE&IbHBIX
YCTAHOBOK sl NpHBeleHHs o0beMa rasa K ONpejesieHHBIM ycJo-
BUSIM MIMPOKO HCIOJB3YeTc moJyyaeMoe nu3 ypaeHenus (1.4) BH-

paetine Vyme VpTy/(psT). : (I.7)

ITpumeHeHne ypaBHeHMs COCTOSIHMS HAeasJbHOrO0 rasa OTpaHu-
yeno. IIpu oOBIYHEIX YCJIOBUAX OHO CIPaBeAJHBO AJs BOAOPOJAA, Te-
nus, KUCJA0POAa, a30Ta, OAHAKO AJA HEKOTOPHX ra3oB (HanpuMep,
ABYOKHCH yIJepoja) Aaer norpewrHocts 10 2-—3 %. B cBa3u ¢ s1uM
IJisi pealbHLEIX ra3oB NOJYYeHH MHOTOYHCJIEHHHIE YPaBHEHUS CO-
CTOSIHMA, YUHTHBalOmue o6beM MOJeKyJ, 00pa3oBaHHE KOMILIEK-
coB-acconMauuil u cuinl B3aumopedicTsusd. OHM CJIOXKHHE ¥ B TpakK-
THKe He NPHMEHAIOTCA, HO 1O HHUM paccyuTaHh Tabauubl H
nocTpoeHnl pguarpaMme. YpasHenwe M. TI. Bynkanoenua u
M. 1. Hoeukosa (1939 r.) nosoxeHo B ocHOBY pacuera tabuui
napaMeTpoB BOASHOIO napa.

= 8314, [1x/(xmonts- K),

1.4. TazoBbie cMmecH

B rtennorexHuke B OCHOBHOM BCTPeYalOTCd He YHUCTHe (OJHO-
KOMNOHEHTHEIE) rashbl, a UX cMecH: aTMOC(epHHIH BO3AYX, TPOAYKTH
CrOpaHHsl TOWIMBA ¥ T. A. 3/iech PacCMaTPHUBAIOTCI MeXaHHYecKHe
CMecH; UX KOMNOHEHTH He BCTYNAIOT B XMMHYECKHe PeaKIuH MexRay
coboit. Ecay KOMNOHEHTH MPUHHMAIOTCH WAeaJbHHMY, TO U BCH
cMechb cYuTaeTrcs UAeasbHOM.

CocraB cMecy 3ajaeTcs MAaccOBHMH 1 00beMHBIMY JO-

AaMu. Macca cMecH ckiaabpBaercsl U3 Macc M; OTAeJNBbHBIX KOM-
n

n
NIOHEHTOB, TO3TOMY CYMMa MacCCOBHX JROJeH Z mp = ZMi/M = 1
=1 =l
(nmn 100 %). O6beM cMecH MOXKHO NPEACTAaBUTh CYMMOH mapuH-
anbHBIX 00BbeMOB V; KOMIoHeHTOB. Torna cymMMa OOBeMHHX HOJeH

n n
D ri= ) Vyv=1 (uu 100 %). TTapunanbHemM Ha3HBAIOT TaKGH
=] i=1

06beM, KOTOPHIH uMes OB i-i KOMIIOHEHT, eC/iy OB OAWH HaXOmUJCH
TIOJl aBJEHHEM ¥ NPYU TEMNEPAType CMecH.

Ins cMecH BBOAMTCS YCJIOBHOe MOHATHE — CPeAHAS MOJIEKyJap-
Hasg Macca, COOTBETCTBYIOUlasg HEKOTOPOMY abcTpPakTHOMY OfHO-
KOMNOHEHTHOMY rasy, YHCAO MOJIEKYJ] KOTODOTO PaBHO WX YHCIY
B cmecu. OHa paBHa Macce cMecH, Je/leHHOH Ha YHCIO MOJIeKYJ
B Heil.
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ITpn u3BeCTHOM MacCOBOM W O6BHEMHOM COCTaBAX

n

n=1 / Y (milpy, p= Y r. (1.8)

i=1 i=l1
Taxk, nasa so3ayxa (ro,=21 % ury,=79 %):
p=32.0,214-28-0,79 = 28,84 u R = 8314/28,84 = 288,3 JIx/(xr-K).

3akon JassTona — o6luee paBJeHue CMeCH PaBHO CyMMe map-
HyaJdbHHX AaBJeHHil OTAeJbHBIX [a30B, BXOAAIMX B CMeCh:

n
p= Z pi (1.9)
=1
ITapuuadbHB M Ha3bIBAlOT TaKoe AaBleHue, KOTOpOe HMEJ
6B - KOMIIOHEHT ra3oBOH cMecH, ecJu OBl OJMH 3aHUMaJl BeCh
0o6beM cMecH M HaxOAMJCSA TPH ee TeMIlepaType.
ITapyuaipHoe [aBJeHHe BhHIYHCHAdeTcd 10 00mweMy AaBJIEHHIO
cMecu u oO6beMHO foJie i-TO KOMIIOHeHTa: pPi=pri.

1.5. DHepreTnueckme npespalieHma.
fMepBLilt 3aKOH [Hauano] TepMoAHHAMMKM

DHeprusi He BO3HHKAaeT M3 HUYelO M He HcYe3aer, a IEePeXOAHT
W3 OJHOT0 BHAA B JPyroii — OAMH U3 OCHOBHHIX 3aKOHOB €CTeCTBO-
3HaHusA. DTO MO3BOJAET JaTh LIHPOKOe ONpeAeJeHHe: IHepeus —
euHasl CKajsipHasd Mepa pa3JIMYHBIX (POPM [ABHKEHHS MAaTEDHHU.
B TennorexHuKe paccMaTpUBAlOTCA JBa BHAA 3JHEPIHH: TeETi-
JOTa— 3Heprus, nepefaBaeMas OJHOH CHUCTEMOH ADYrod M 3aBu-
cAnlas TONBKO OT pasHOCTH UX TeMIepaTyp M He CBf3aHHas ¢ Tepe-
HOCOM Macchl; pab6oTa— He 3aBucAmas OT TEMIIEPATYp CHCTEM,
mpeAcTaBasiiomas co0OH Mepy HX B3auUMOJAEHCTBHA, TNPOSBJSIO-
ULylocs TPy H3MeHeHHH SHEPTrHU CHUCTeMBl BO BPeMs Iepexoja ee U3
OJIHOTO COCTOSIHUA B Apyroe.

DTOT nepexoa HasbiBaeTcs TepMOAHHaMHYecKHM npoueccoM. On
BCeraa COMPOBOXKAAETCS M3MeHeHHeM mapaMeTpoB cocToaHus. Eciu
mpouecc TmpeacTaBssieT co00fi HenpephIBHBHI PSii PABHOBECHHIX CO-
CTOSIHMH CHCTEMBI, TO OH Ha3hBaeTcsl PaBHOBECHHIM, ec/l¥ Xe HeT,
TO HepaBHOBECHBIM.

Bce peasnbHBle mpollecchl HepaBHOBECHB, C/1€OBATeNbHO, HEOO-
paTuMbl. TIpUuuHOH 3TOro ABJAETCA TPeHWE, HAJIUUHE B CHCTEME
MOTOKOB TEIJIOTHI, TeYeHue MPONecCoB C KOHEYHOH CKOPOCThbIO, He-
HOCTAaTOYHOH AJis BOCCTaHOBJeHHUs paBHoBecusi. ITosToMy Takoe xe
no BeJHuYMHe, HO 00paTHOe 3HepreTuyeckoe BO3AEHCTBHE HE MOXKeT
BEPHYTb CHCTEMY B INEPBOHauaJ/IbHOE COCTOSIHHE.

B Kiaccuueckoll TepMOAHHAMHKe paccMaTPHBAlOTCA DPaBHOBec-
HEle, 06 paTuMble NPOLECCH, YTO YIponiaeT NONYYeHHe OCHOBHBIX 3a-
KoHOMepHOcTefi. TaKue mpomecchl MOXKHO H300pasuTh u Tpaduye-
CKH, HanpuMep B pu-KoopauHarax (puc. 1.1).
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PaGora uaMmenenua o6beMa rasa B Ipollecce Onpejessiercs cire-
aywomum o6pasom. Iycts | kr raza B mosoctn nunmuapa (puc. L.1)
COBEPUINT 3JIeMeHTapHYi0 paGory dl, mepemecTHB NOplUIeHb IJIO-
waaplo F Ha paccrosuue dh w mpeojosneB npu 3TOM BHEWHIOK
cuay P:

dl = Pdh = pFdh = pdv. (1.10)

Pa6ora B npouecce I—2

_ T pdo. (1.11)

[

Kaxk caenyer us puc. I.1, nmomanap nog xpuso# nponecca [—2
u3obpaxaer pa6ory, uTo OGycCJOBIMBaeT OcOBeHHOCTb pu-AHa-
rpamMmmbel. KpoMe TOro BuAiHO, 4TO
BeJuuuHa paboThl 3aBUCHT OT Ty- pii' y
TH Tepexofa ra3a U3 OJHOrO cOC-  p,
TOsINMA B Apyroe, T. e. paborta B3
aBJsierca  (QyHKUHMed  Ipolecca.

ITonyyeynaa - pabora— pe- i
3y/MbTaT eAMHHUYHOTO aKTa H3Me- {

Henus obbeMa OT ¥, JO0 0y B poi——%- 2
IMKINYECKUX TIPOreccax, a TaKxKe '{ dv }

IIpH TeYeHUH TMOTOKOB MOXET Tpo- i :
M3BOAMTbCSL TeXHu4yeckas (pacro- —
nataemas) paGora, KoTOopas H300- ? l
pakaercsi miomagbio 1227171 w [ 11T T L
ompegensiercss no (popmyie L =

R+

Py
dl; = — vdp; Iy = Jvdp. (1.12)

; Puc. 1.1, 3aBucumocts paborsi oT
1

nyTyu npouecca. Pacnosaraemas

TemsoTa ¢, KaK W pabora, ss- Padora
Jgdercss (QyHKIHel npolecca.

BuyTpennss sHeprusi rasa u— CVMMa 3Hepruil TemjJoBOro xao-
THYECKOTO JIBHKEHHA MOJeKys] (MOCTynaTeJ]bHOrO M BpallaTeNlb-
HOro), KoJeGaHuli aTOMOB B MOJleKyJlax M CHJIOBOrO B3auMojefcr-
Bus Mexay Humu. [Qas wuneanpHoro rasa u=f(T), T. e. BHYyT-
peHHsia 3Heprus — QYHKUUA COCTOAHMA, a ee H3MeHeHue Au—
Gyukuus npolecca.

Iurasvnus i (rped. «HarpeBaio») — QyHKUHS COCTOSIHHS CH-
CTeMBl, paBHasi cyMMe BHYTpeHHell 3Hepruum u palGoTHl BBOZa Tella
06beMOM ¥ B cpefly ¢ AaBJeHHEM p:

i = u-- po. (1.13)

MepBoiii 3aKOH TEPMOJAMHAMUKM [Jacur: TelJora, NOABEAeHHAas

K cucTeMe, pacxoAyeTcsi Ha M3MeHeHHe ee BHYTPeHHeH# 3Hepruu H

npou3BoAUMYI0 et paboTy. OTciona, anajuTHYeckoe BEIpaKeHHe
3TOro 3akoHa:

dg = du +dl; g == (ug—tg) + L. (1.14)
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Ioncrasue B Bepakenue (I.14) 3navenue pabor u3 ypaBHeHHull
(1.10) u (I.11), monyunm

Uy
dg = du + pdo; g=t— u,+ | pdo. (1.18)
Uy
IMponuddepeninpoas ypasHenue (1.13), waiinem di=du+
+pdv-+vdp. C yuerom (l.15) ypaBHeHHe mnepBoro 3akoHa TepMo-
ANHAMHUKH BBIPa3HTCS Yepe3 SHTAJBNHIO M pacnosaraeMyio paboTy:
Pa
q=iy— i1 — fudp.
P

Ins motoka paGouero Tesa npu cKopocrax Gosee 100 m/c yuu-

THBaeTcs M3MeHeHHe KHHeTHUeCKOH SHEPrHH, OITOMY

dq = di -} d (@¥/2) -+ dis, (1.17)
rIe W —— CKOpOCThb MOTOKA, M/C; [r — Texmuueckas pafora Haj BHCIIHHM 06%D-
CKTOM.

Heo6xoauMo noMHHUTB, YTO 3Jlech M Jajiee  BeJHYHHBH pabOTH,
TEIJIOTH, BHYTpeHHEH SHepruu, dHTAJbNHM OTHECeHH K 1 Kr rasa.
YmHoXas ux Ha Bclo Maccy M, moaywaoT nosHbe KojgudectBa L,
Q: U2— Uh L

B CH eauHuua uX usMepeHHs — AXoyab ([X), npeacrasisio-
mwasi coboii pabory cuinl, paBHo# 1| HeioTony (H), Ha mytn 1 M
(B HanpassieHun AelicTBUA CUIH). LSl ee YKPYNHEHHS HCIOAB3YIOT
CTaHAApTHLIE TIPHCTABKH: KUJIO, MeTra H T. X.

B crapo# cuHcTeMe enuHul paGoTa H3Mepsiach B KHJIOTPaMM-
cHna-MeTpax (Krc+M), a TemaoTa, BHYTPEHHsSsI 3HepTHs, 3HTaJb-
NHsA — B KujoKajopuax (kkajn). OnpHa xuiokastopus (ra6a. l.1)
COOTBETCTBYET KOJHYECTBY TENJIOTH, HEOGXOAMMON AJs1 HarpeBaHus
1 xr Boan oT 19,5 no 20,5 °C npu HOpMasbHOM JAaBJEHHHU.

dg = di — vdp; (1.16)

TaGauna I.1
CooTHOLIEHHe MEKAY EAKMHHLAMH H3MEPEHHS SHEPTHH

Kuno- Kuaokano- KuaorpaMm- Kunosarr-

EZRARUE H3MEDEHHA JKOyb pHA CHNa-MeTp vac

KuJjoaxoyias 1 0,239 102 0,000279
Kanokanopus 41868 1 427 0,00116
KuJaorpamMm-cuia-mMeTp 0,00981 0,00234 1 0,00000272
KuJoBatr-uac 3600 860 367200 1

1.6. TennoeMKoOCTL

KosnuyecTso TemIoTh, HeOGXOAHMOe A/l HAarpeBaHHs eAHHHIbI
KOJIMYecTBa BElleCTBA Ha OAMH IPajyc Ha3bIBAeTCs YAeJNbHOH, HiH
NPOCTO TenA0EMKOCTb!0. B TennoTexHHKe NPHMEHSIOT Takue enu-
HULH KOJMYecTBa BemecTsa: 1 Kr Macce, 1 M® ofibeMa rasa npu

14



HOPMaJbHHX yC.I0BHAX H 1 KMosb. B COOTBETCTBHH ¢ 3THM pasyu-
NAI0T TEMJIOEMKOCTH: MaCCOBYIO ¢, 06 BbeMHYIO ¢’ U MOAb-
HY1O | £

TenmoeMkocTb 3aBHCHMT OT xapakTepa mpoliecca (Taba. 1.2).

Ta6muua 1.2
TennoeMKOCTE H ee eAWHHIB H3MepeHHs
IIpouecc CucteMa eRHHHIL
Teno- .}f,é’i’,;‘;
exKocTs BemecTsa | v ==const | p == const, cu (Pé‘é?‘g?&'ﬁ’;)
MaccoBas 1 kr o o I/ (xr-K) kkaj/ (gr-°C)
O6neMHast 1 M3 c, c;, ILx/ (m8-K) kkay/ (m3-°C)
MoJbHasg |1 kmoab UCy ucp | Ax/(kmoab-K) | xxkaa/ (kmous-°C)

Tens0eMKOCTh HIEAJbHBIX Ta30B 3aBUCHT OT TEMNEpPaTypH,
a peaJJbHBIX— W OT JAaBJIeHUA. COI‘JIaCHO onpeae/IeHuo, TenJo-
EMKOCTbH
¢ = lim (Ag/AT) = dg/dT. (1.18)
AT-»0

Takas TennoeMKOCTh Ha3HBaeTci HCTHHHONH, OHAa COOTBET-
CTBYET oTpeJesieHHOH TeMmeparype.

ITpun pacyerax B IIMPOKOM TeMnepaTypHOM HHTEPBaJE NOJb3Y-
foTCs cpe He # TenI0eMKOCThIO:

C f«zt — t‘t
tm| = . Z_Z”I“ L, (1.19)

rie Cm| 6’ H Cm| 6’ — cpeiHHC 3HaucHHS TemaoeMKoctefi B uaTepBade or 0 °C no
ty u t; npuBolHMEIe B Tab.HIaX.

B npubnuxeHHwix pacyeTax (MM B HHTepBale — 504150 °C)

3aBUCHMOCTBIO TEMJIOEMKOCTH OT TeMnepaType YacTo npeHeGpe-
raioT, T. €. CYMTAIOT TOCTOSHHOA H  coorBeTcTByOme# 0 °C

(Taba. 1.3). >

Tag6auna 1.3
MonbHasi TenmnoemMxocTb HAeanbHbix razoe (mpu 0 °C)

k1% (KM0Jb-K) KKall. (KMoJb-°C)

Tasn

ney, nep ney, ne,
OnHoAaTOMHHe 12,6 20,9 3 5
JIBy xaTOMHBIC 20,9 29,3 5 7
Tpex- # Gosee aToMHHC 29,3 37,7 7 9




KonnyecTBO TeMsa BHYHCASAOT 0 HopMysnaM (cnpaBenJHBHM H
IJIS. UCTHHHOM TemJIoeMKOCTH)

Q= Mcem (I, —1,);
Q= Vg, (t,— t)s (1.20)
Q=aucm(ts—1ty),

rae Vo — HonHbl 06BEM rasa mpH HOPMAaJsbHHIX YCJOBHAX, M3, @ — UHCJo KHJO-
MoJieit,

N3 ypasuennit (1.20) BrITeKaeT cBA3b MeXJy Ppa3JHYHLIMH
TEMJOEMKOCTAMH:

Con = U,/ c,',: = Uc,, /22,4 =c,p, (1.21)

Buyrpenusis sHeprus rasa BhIYHCJAsIETCS 10 HopMyse
u=c,T, (1.22)
SHTa/bNIHS HaXOIHTCS H3 BEIpaXKeHHs
i=c,T. (1.23)

OG6e 3Ty BenMUMHHI MpPEACTaBJSIOT cOGOH KOJMYECTBA TEMJIOTHI,
HeoOxoauMule Ansl HarpeBawusi | Kr rasa or 0 °C po 7, coorBert-
CTBEHHO 1ipu v=const u p=const.

TennoeMKoCTp rasoBHIX cMecel ompeaensnioT mo GopMmyaam

n n ,
c= Z cym;; ¢ = Z c;ry ue =

i=1 =l i

™

neir;. (1.24)
1

1.7. Mpouecchl U3MEHEHNS COCTOSHMS rasa

B 3aBucumocts 0T xapaKTepa TIPOTEKAaHHs pas3/HyalT dYeThpe
OCHOBHBIX TepMOAMHAMHYeCKHX mnpoliecca (puc. 1.2):

H30XOpHBE A —pun NOCTOsIHHOM o6beMe (v=const);

H300apHH i —NpH NOCTOHHOM jaBleHHH (p=const);

M30TepMHUYECKHUH— npy mocTosiHHOH TeMmmeparype (T=
=const);

ajnabaTtHueckKdi— 6Ge3s TemnooOMmMeHa ¢ BHellHeH cpenod
(dg=0).

OpHako, yka3aHHHIE OTpaHHUEHHS B peasblibIX YCJAOBHAX Npax-
THYeCKH He BHIMOJNHAIOTCS, B ¢BSI3W ¢ 3THM BBOAUTCA TNOHATHE
o6obujennoeo noaurponnozo npoyecca. Ilpeamonaraercs, 4To OH
06paTHM ¥ TEMJIOEMKOCTh Cp Ta3a He H3MeHseTcs. YPaBHeHHe TIpoO-
1ecca BHIBOAWTCA Ha OCHOBE YpaBHeHHH TNepBOTO 3aKOHa TeEPMO-
aunamuke (L.15) u (1.16), a TakXe BHyTpeHHed sHepruu (1.22) u
sHTanbnuu (1.23):

dg = cdT = ¢ AT -} pdv = cpdT — vdp.

Otciona cuenyer :
(¢ — €y) AT — pdv; (¢-—cp)dT = — vdp.
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IMocsie feneHus ypaBHCHHI 1OJYYHM ‘ -

c—cp v dp
c—Cy dv p
O6o3nauum
n :%’_i_:, (1.25)

Torna
dv p
HIH 1 —dv—_]~ Ap =0,
v p

ITocnie  MHTErpupOBaHHUA
npu n=const TIOJIY4UM
In py?=Imn(const), T. e. ypas-
HeHHe  [OJATPONHOTO  TIPO-
ecca 6yner

pu" = const. (1.26)

AHanu3 mponeccoB  ¢o-
CTOUT B CJENYIOLIEM:

1. CBA3b MeXAY mapamer-
pamMu JABYX TOYeK Mpollecca —~——— ~ npougeccei cnodbodom mennomol
BHITEKaeT U3 ypaBHeHUH —_———— > ¢ omBodom menaome
(1.26) u (1.3):

pi/p: = (va/v)™;

Ti/Ty = (vafv1)*=%, Puc. 12. OcHopHble npoLecCH B pu-KOOp-
Ty/Ty = (pi/po)in—0/n. (1.27T)  pumarax

OmO=O=0 = 5 be3 mennoobmena

JlorapudMupys 3TH BHpa)KeHHS, MOXHO HaHTH MoKasare/b Io-
JHTPOTIBI.

2, VameHenne BHyTpeHHeH 3HeprHu B JIO60M NpoOLecce HAealb-
HOTO rasa onpefensietcs u3 ypasHeHus (1.22):

Ug— Uy = cy(Ty— Ty). (1.28)
3. NUamenenne sHTanbnmuyu HaxoAaT u3 ypasHenuit ([.13) wu
(1.23):
iy — iy = (tty — ttg) 4 (Pa¥, — pav2) = Cp (T2 — T1). (1.29)
4, Tens10eMKOCTh TOJNHTPOINHOTO TPOLECCAa  BHIUHCAACTCS M3
(1.25):
c=Cy(n—k)(n—1). (1.30)
[ie K == €p/Cy — NOKA3aTeNbL afgHabaTht,
5. KosnyecTBo TenAOTH B IIpopecce

dg=cdT,  q=c(T,—Ty). (1.31)
',;ocmép"c?;;si”an 17
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6. Pabory noayuaior u3 ypassennii (1.11) u (1.26):

U

v, n
l=japdv:: * Py ] dv plvl ( 1 . 1 ): P1U1 — Pals . (1‘32)

vn n j— 1 vg—-l I ;l'—l n— 1

v, 0,

YpaBHeHHs1 YeTHIpeX OCHOBHEIX TMPOLIECCOB NOJYYalOTCA H3 BH-
paxenus (1.26).

B rtabn. 1.4 ceenedn pacyeTHLie BhIpaXKeHWs Jid 3THX  TIpO-
11€CCOB,

BeckoHeyHOe MHOXKECTBO MOAMTPONHBLIX IIPOIECCOB MOXKHO MOA-
paszeants Ha rpynnsl I—IIT (cm. puc. 1.2).

Ona neppoii rpynmut (mpu —oo<n<(l) xapakrepHo To, 4TO
B Ipolleccax pacUIMPeHHs TemnoTa pPacxopyercd Kak Ha u3MeHeHue
BHyTpeHHeH 3Hepruum pabouero Tesa, Tak u Ha paboTy NpOTHB
BHEIIHUX CHJA; B TpoLeccax cXKaTus, HaoOOpOT, TerioTa BhIAeds-
eTcs BO BHEIHIO cpely 3a cYeT YMEHbUICHHS BHyTpeHHe#l 3Hep-
rud 1 paboTH BHEIIHUX CHJL.

IMpoueccsr Bropoit rpynnu (npu 1 <a<K) oTauuamTca TeM, 9TO
paGoTa pacmipeHuss B HUX TIPOM3BOAMTCA Kak 3a CYeT BHellHeft
TeMNIOTHI, TaK ¥ 3a CUET BHYTPeHHe#l 3Hepruy; B Ipoleccax cxa-
THSl 3aTpadeHHas paboTa TNepPexXoAuT YacTHYHO B 3SKBHBAJEHTHOE
KOJIMYECTBO TEMMOTH, OTBOAUMOH BO BHEIIHIO CPeAy, H YacTHYHO
Ha yBeJIHYeHWe BHYTPEHHeH 3Hepruu.

B npoieccax tpersedt rpynnst (mpy x<n<4ov) npu pacumu-
pPEHUH BHYTpPEHHsis 3HEpPTHsl pacxoayercsl Ha paboTy M OTBOAHMYIO
B OKPyXaIOILyl0 cPefy TemAoTy, NpH CXKaTHH — HA06OpOT.

1.8. Bropoli 3aKkoH [Hauano) TepMoaMHaAMMKM

Bropoii 3akoH TEPMOZMHAMMKM yCTaHABJAHBAET YCJOBHA Tpeol-
pasoBaHusa TenaotrH B paGoty. Hns storo Heo6XoaMME, 1Mo Kpaii-
Hell Mepe, ABa MCTOYHHMKA TeMJOTH: ropsiunil (BepxHuil) M xonoj-
HB (HuXKHHUB). Pa3sHOCTb KOAMYECTB TeIJIOTHI, NOJAydeHHOH pabo-
YHM TeJOM M3 ropsvero MCTOYHUKA ¢, M OTAAHHOH UM XOJORHOMY
HCTOUHHUKY g2, AIBNAETCA TOJE3HON TennoTod @o, KOTOPas#s B COOT-
BETCTBHH C ITIEPBHIM 3aKOHOM TepMOJMHAMHUKH MOXKET IOJHOCTBHIO
npeo6Gpa3oBaThcd B NMOJE3HYIO paborty [o.

Tepmuueckuii koagpuyuenr nosesnozo Oeicreua (KIT) ten-
JOBBIX pABUraTenefft (UAM 1UMKJIOB) — OTHOIUIEHHE KOJNHYECTB Tel-
JIOTHI, TIpeBpanleHHON B ITOJE3HYI0 paboTy M TMOJyueHHOH OT rops-
Yero MCTOYHMKA:

N = qo/q1 = (91 — q)/91 =1 — q5/q1. (1.33)

N3 ¢opmyan (1.33) BuaHo, uro KIII TennoBmx nBurareseit
Bcerga MeHplle epumuuubl (vau 100 %). dsurartenb, nOJAHOCTbIO
npeppapalouMit TEMJIOTY B paboTy, Ha3bBajcs Obl BeUHLIM [BUra-
TeneMm BTOpPOro poja.
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Bropoii 3aKoH TepMOAHHaMHUKH (OpMyJaHpyeTcs Tak.

IMnask (1852 r.): HEBO3MOXKHO NMOCTPOMUTH MNepioAudeckH AeH-
CTBYIOIMH JBUTaTeNb, KOTOPbIE NPOU3BOAMI OH TOJbKO NMOAHSITHE
rpy3a M oxJaXKAeHHe HCTOUHHUKA TemJa.

Kaaysuye (1850 r.): Temnora He MOXeT NMepeXOAMTb caMa IO
ceBe oT Tela ¢ GoJNlee HU3KOH TeMNepaTypol K Tesy ¢ GoJiee BBICO-
KOH TeMIlepaTypo.

ITpeBpamenne pabGoTEH B TEIJIOTY — CaMOIIPOM3BOJBHLIH NPO-
ecc, a INpeBpaieHHe TEMJIOTH B paboTy -— HecaMONpOU3BOJIBHLI,
oH TpebyeT 3aTpaThl SHepPTHU B BHAE TEIUIOTH, MepefaBaeMol B XO-
JIOAHH A HCTOUYHHK.

Huxa Kapro — KpyroBoH nponecc, xapaKTepu3YIOLIHHACA TeM,
yto pabouee TeNO, BbIHAS M3 HayaJbHOTO COCTOAHHS M IIPOHAS

yepe3 PpAA TPOMEXYTOUHHIX COCTOAHHIN,
P BO3BpamiaeTcsd CHOBa B HCXOJAHYIO TOUKY.
ﬁ ITukn, cocrosimuil M3 0OpaTHMBIX TpoLec-
Wbt T

COB, Ha3bBaeTCss HAeaJpHHM. Takol LUHKI
JOJJKEH BBINOJHATHCH MAaIUMHOH, B KOTO-
pofi OTCYTCTByeT TpeHMe, yRaphbl, H3Jjyue-
HUe, T. €. HAeaibHBIM TEIJIOBHIM JIBHTa-
TeNEeM.

9, c - PaceMoTpuM CHCTEMY, COCTOSILLYIO H3
Xonodhbid ) v ABYX HCTOYHHMKOB TEIJIOTH C TeMIeparypa-
Yemouhti T > wmu T, u To. EMKOCTb HMCTOUHMKOB Gecko-
Puc. 13. UsoSpamense HEUHO BeNHKA, NOITOMY OTBOA H TOABOJ
uukiaa Kapuo B pu-gmar- TEIJIOTHI HE HU3MEHAIOT HX TeMNepaTyp.
pamme. Ilomessaa pa- MeXay HCTOUHHKAMM pacnojoXeHa Ma-
Gora muHa, paGoralomas no uukiay Kapao

(puc. L.3).

B unnuugpe Haxonurcs | kr paGouero Tesa (uaeasIbHOTOrasa).
HauanbHoe ero cocTosHIle OTBeYaeT TOUKe @ B pu-nuarpamme. Ha-
YHHAas C 3TOTO MOMeHTa, pabouee TeJO NPHUBOAMICA B TEIJIOBOH
KOHTAKT ¢ TFOPSYMM HCTOUHMKOM, TNOJydaeT TemIOTY ¢, npu T,=
=const u pacmupsiercs. B Touke 8 KOHTAaKT ¢ HCTOYHHKOM Npe-
pbiBaeTcs, ¥ Aajee N0 TOUKM ¢ pabouee Teso paclIHpseTcs afua-
GatHo. B mpoueccax a—8 u 6—c NPOU3BOAUTCS paboTa pacllupe-
Hus lp=lgs+lsc. B ncxomnoe cocrosnne pabouee Teo BO3Bpaima-
eTcst B Tpouecce cxkartus ¢—d npu To=const (B KoTOpoM oTAaeT x0-
JIOLHOMY WCTOYHMKY TeIJIOTY ¢2), M 3aTeM B aiunabaTHOM Inpo-
necce d—a. 3aTpauuBaeMas B 3THX mpoueccax pabota le=lcq+ I
IMone3nas paGora cocrasaser lo=Ip —l;; OHa 3KBUBaJeHTHa Tel-
note qo=gq; — gs. Ha puc. 1.3 pabora [y usobpaxkaercs miowansio
BHYTPH nukJjia ascda.

TToacraBus B ypaBHeHue (1.33) BelwuuHH ¢, H g2 AJIS U30Tep-
MHUYECKHX ITIpOLECCOB, Tocje NpeoOpasoBaHUi TOJIYYUM TepMmuye-
ckuii KITJI nukna Kapuo

Ny=1—TyTy=(Ti— To)ITy. (1.34)
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Buano, uro KITJ uuxkaa Kapuo He 3aBHCHT OT cBOHCTB pabo-
yero TeJla, HO YBEJHUMBAeTcsi ¢ pOCTOM pPasHOCTH TeMIleparyp
MCTOUHHKOB,

PaccmoTpenuni#i (npsimoit) umka KapHo sBifileTcss uMKIOM Hpe-
aJIBHOTO TeloBoro ABHrartens. OO6paTHblil 1wkl KapHo npejcras-
JsieT MHTEpec MOTOMY, YTO B HeM TeIIOTa XOJIOJHOTO HCTOYHHKA
nepenaercs ropsiyeMy. CHauana pabouee Teso pacliupsieTcst afua-
6aTHO B npouecce a—d (TeMmepaTypa nagaer a0 T3), a 3aTeM u30-
TepMuuecku — B npouecce d—c. Ilpy 3TOM pabouee TeslO MpuUHU-
MaeT OT XOJIOAHOTO HCTOYHMKA TeNJOTY ¢. B mpouecce ¢—8 pabo-
yee TeJo aguabatHO CXKHUMaeTcs (TeMIllepaTypa BospacTaeT jo Ty).
ITpu uzoTepMuueckoM cxKatuu 86—a pabouee TeJO OTAAET IOpsUEMY
MCTOUHHKY TENAOTY §i.

OTOT HecaMoONpOM3BOJIBHHIN NPOIECC OKa3blBAaeTCsi BO3MOXKHBIM
TOJIBKO TNpH 3aTpaTe BHemHel pa6GoThl, N300paXKeHHOH NJIONAAbIO
adcéa (cM. puc. 1.3), u moJIHOCTbIO NpeBpalaeMoll B TEIIOTY (o-

Takum o6pa3om, ropsiumii MCTOUHMK TOJyYaeT q=¢2+qo. Ma-
muHa, paboTalomas N0 ITOMY TPHHUIMIY, CIYKHUT LIS OXJNaxie-
Hust Tesl (TIPOM3BOJCTBA XOJIOAA) M Ha3blBaeTcs xoJonunabHoi. Ta-
KYIO MalIHHY («TeNJIOBOH HAacoC») MOXHO NpHMEHUTb H AJs OTOM-
JIeHHUs1, eCI¥ s 9TOH el UCNOJNb30BaTh TEILIOTY g

1.9. Surponus. Ts-guarpamma

N3 ypasuennit (1.33) un (1.34) nn1s sjeMeHTapHOTO pHKJa
KapHo ¢ yueroM oTpHlaTeJbHOTO 3HaKa dgs (TeIOTa OTBOLUTCS)

NOJyuuM
gy 4 d Eﬂ —0. (1.35)
T, T, T

Ins mo6oro KpyroBoro o6paTHMOro LHMKJIa INyTeM pa3aeleHus
ero Ha 3JeMeHTapHble UMKJIB KapHo MOXHO HaiiTy, 4TO

9% % = 0. (1.36)

TToabiHTErpabHOE BHIpAXKEHHE INIPEACTaBIsieT coGOH HEKOTOPYIO
(GyHKUMIO cOCTOSHYS, TaK KaK ee y3MeHeHue 3a LUKJ PaBHO HYJIO.
Ouna o6o3HauaeTcs S ¥ Ha3LIBAETCSl SHTpONUeii,

2

d d
dsz'Tq; 32_‘51'—‘_.817‘7'° (137)
I

Ypasuenusa (1.37) — anaiuTuueckHe BbipaXKeHHs BTOPOro 3a-
KOHa TepMOAMHAMHKH AJs OOpaTHMBIX IpPOLECCOB.

PaccmoTpum HeoOpaTHUMBIA LMK MEXAY TEMH Xe MCTOUHHKAMHU
TeryioTel. Bedencrteue TOTO, 4TO  TEenooOMeH MOXKET OCYueCT-
BJSTbCS TOJBKO MPH HAJHUUM PAaSHOCTH TeMIlepaTyp MeXAy HCTOY-
HuKaMy u pabouum TeJsIoM,
weosp _  _ TatdTs

. 1.38
LY T,—dT, ( )

21



Cpasuusaa svipakenue (1.38) c ypasuenuem (1.34), uajinem
ntueoﬁp<m‘
Jnst mo6oro HeOOpaTHMOro KPyroBoro mpouecca

(5)-— <o, (1.39)
OTKyza

(53— 51) > Y—d%’— ; ds>-20. (1.40)

1

Ypasuenuss (1.40) — aHanuTHUECKHE BLIPAXKEHHA BTOPOrO 3a-
KOHa TepMOAMHAMHKH JJis1 HeoOPAaTUMBIX MPOLECCOB.
Paccmorpum  u3osupoBaH-

7 HY®O CHCTeMy, B KOTODOH
n=-oo IPOUCXOLUT TenJ0oOMEH NpU
n-0 KOHEeYHOH pasHOCTH TemIepa-
Typ Ge3 cosepuieHuss paGoTH,
O\ net H MOKa)keM, 4YTO 3IHTPOMHS
4’ > B Hefi Bo3pacraer: TaK Kak
Z |dgi|=1dg2| nu T;>T,; TO
7 ds>0 u s>s,. Durponud
2 S2 KaK  (YHKUMA  COCTOSIHHA
rq=|Tds uMeeT OoJblIOe MPaKTHYECKOe
708} 3HayeHHe MpH HCCJAeJOBAHUH
S' -

- npoyeccel ¢ nodbodom mennomel Puc. 1.4. Ouarpamma cocrosrns T'S.
32BHCHMOCTb TENJAOTH OT NYTH NPO-

——===- »  combodom mennome | o.ch H3zobpaxenne  OCHOBHBIX
OmmOmmGm0 — 3 Ges mennoobivena npoieccoB
A
A
. a 8 1 2
U g
a
k-
il 1€ Tox 5‘/5 d
1 . w 7
| 1 4 3 Tox
! 1
| c g
e if = 5
Sq Sg S As;
S3 S»
Pue. 15. HLuka Kapuo Prc. 1.6. Tlotrepn paGorocnocoGHo-
B Ts-guarpamme. [lones- CTH NPH MNEPaBHOBECHOM TeMI0006-
Hag Tenaora. DKCEprHA Mene
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TenMOBHX MNpoueccoB. Ts-nuarpamma (puc. 1.4) sasaserca cpea-
ctBoM rpadudeckoro u3o6pa’KeHHsi NPOUECCOB. 3alITPHXOBaHHAS
njolliafb moJ JHHHed mpouecca H306paXkaeT KOJHYeCTBO TEMJOTHL.

HailiieM H3MeHeHHe 3HTPONHH B OCHOBHHIX TepPMOJHHAMHYECKHX
npoueccax, AJs 4ero ucrnosib3yeMm ypasHenue Broporo (1.37) u mep-
soro (I.15) 3akoHOB TepMOAHHAMHKH

ds = dg/T = (du + pdv)/T = ¢, (dT/T) + R (dofv).
Hurerpupys, nmoJdy4uM A8 MOJHTPONMHOTO Mpouecca BhipaxKeHHe

S3— §== ¢ In (To/Ty) + R In (vyfvy = ¢ In(T/T3). (1.41)
W3 ypaBuenus (1.41) umeem:

AN M30XOPHOro mpouecca (v=const) . . . . 8 —g =cylIn(T/Ty)
s n:/oﬁapnoro npouecca {p = const, Tz/Tl =
=0/U1) - v e v e e e e e e e Sy — 8 =
=(cv 1}) 1(“ (T,/T1) =
=¢pln
IJasi uaorepMmuyeckoro mnpouecca (T =const) . . s — 8§ =Rln (09/v1) q/T
Ias apuabatuyeckoro npouecca (dg=0) . . .s5—s =0, (5=const)*

Hukn Kapuo B Ts-koopauHarax usobpakaercss B BHAe NPAMO-
yrojpiuka MeXnay usorepMamu T, u Ty (puc. L5).

JKkcepeus € — MaKCHMaJbHO BO3MOXKHOE KOJHYECTBO IOJIE3HOH
pa6oThl B JaHHOH CHCTeMe HCTOYHHKOB TEMJIOTH, XapaKTepH3yIo-
ee ee paborocnocobrocrs. Ecan pabGodee Tesqo mojydaerT g, Ten-
JOTel B o6patuMoM mpouecce a—b (cM. puc. 1.5), To Makcumanb-
Has none3Has pabora Ilmax B o6paTuMoM LHKAe KapHo Moxer
OLITH MOJyYeHa MpPH HaJHMYHH XOJOLHOTO MCTOYHHKA — OKpPYXarwo-
ey cpeibl C TeMmeparypoH To,{ Takum o6pasoM, paGorocnoco6-
HOCTb (9KCeprus)

Imax =e=qM; = (1 — Tow/T1)g1 = g1 — Tox (53— 51)- (1.42)

PaccMoTpuM 3HepreTHuYeckHe MOTepH NPH HEPAaBHOBECHOM Tel-
JooOMeHe MeXAy HCTOYHHKOM C TeMmmepatypoil Ty m pabouum Te-
noM (HampHMep, MpH HarpeBaHHH Bo3xayXa B Kajopudepe). Ilycrs
Tenjiora ¢, nepenaercsi oT HcTouHHka Iy paGouemy Teny, usme-
HSIOIleMy CBOe COCTOSiHHe B H306apHom mpouecce 5—6 (puc. 1.6).
PaGorocnoco6HocTb npu PaBHOBECHOM MEPeXOje TEeMNIOThl OT HCTOU-
Huka T, paBHfAeTCsl cymMe Iolajied: e€1=q,— gs= (a+-b+c) —
—c¢=a-+b. PaborocnocoGHOCTL NPH NOABOAE TEMJAOTH IO JIHHHH
5—6 cocTaBHT ey=q; — q2= (b+d+c+g) — (c+g)=b+d. Tlo-
Teps paGotocnocoGHoctH Ae=ey— ep= (a+b) — (b+d)=a—d.

Tak kak q; B o6Goux ciy4asgx OXHO H To Xe, To (a+b+c)=

=(b4c+d+g), win a=d-+g. CaenosaTenbHo, noreps paGorocno-
co6Hoctn Ae=a—d= (d+g) —d=g sKBHBalleHTHa nJolagu g:

Ae = Tox ($; — s5) = ToxAse. (1.43)

* AnuaGaTHueckuii npollecC UA3LIBACTCA TAKKE H3O3UTPONMHAHBIM.
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M3 ckasanHoro ciciyer BaxkHbBIH NpaKTHYECKHIl BHBOA: 3Pdek-
THBHOCTb HCMOJB30OBaHHSl TeMJia TeM BhIlle, YeM MeHbllle KOHedHas
pPa3HOCTb TeMMepaTyp npH TenjaoobMeHe.

Hpyras npuunHa 3HepreTH4eckKHX nOTepb— TpeHHe. Ilpolecc
c TpEHHEM HeoGpaTuMm.

Hrak, sutponna Kak OyHKIHA COCTOSHHS €CThb Mepa BepOsTHO-
CTH COCTOAIHHAI CHCTeMbl, ee paGorocmocoGHOCTH, HeoGpaTHMOCTH
P OLECCOB.

1.10. BopsHo# nap. is-pMarpamma

Boxa u BoAsHOH map IUHPOKO NPHUMEHAIOTCS B 3HEpreTHKe,
B OTONJIEHHH, BEHTHJAIHH, TopsdeM BOLOCHAOXeHHH.

BoasHolt map — peanpHbl ra3. YpaBHeHHs COCTOSIHHA peallb-
HBIX Ta30B CJAOMHH, NMO3TOMY B TEMJOTEXHHUECKHX pacyerax npeni-
MOYMTAIOT HCNOABL30BATh TAaGJHIB H AHATPAMMBL.

Paccmorpum npouecc nojtydeHus mapa. Eclin B npocTpaHCTBO
Haj XHUAKOCTbIO BBUIeTraer Cojblliee YHCJAO MOJNEKYJN, 4eM BO3Bpa-
maeTcs, TO mnpolecc Ha3wBaercda HcnapeHHeM. Uepe3 HekoTopoe
BpeMs YCTaHaBJIHBaeTcd AHHAMHYeCKoe paBHOBecHe, NMPH KOTOPOM
HaJl KHIKOCTbIO HaXORHTCA TNpeAeNibHOe KOJHYECTBO €€ MOJeKyJ.
ITap Hacbimaer NMPOCTPAHCTBO M Ha3piBaercss HachileHHbIM. [lag-
JICHHe TaKoro mapa ORHO3HaUHO CRA3AaHO C TeMmeparypofl KHJA-
KOCTH.,

Oas noayuenuss mapa HeoGXoAHMa MOBEPXHOCTh pasjgena (as,
KOTOpast MOMeT OBITb W BHYTPH JKHUAKOCTH NpH o6pa3oBaHHH Mmy-
3pbKOR mapa (kumenue). Ily3blpbKH CyluecTBYIOT, ec/ii JLaBJeHHe
HACHIILEHHOTO napa B HHX pPaBHO HJH HecKoJAbKo GoJsblie BHeLl-
Hero JaBJieHHs, MOJ KOTOPHIM HAaXOZHTCH XHAKOCTb. KumeHHe BO3-
MOXHO INpH oOnpelelleHHO TeMmmeparype, Ha3biBaeMOH Temmeparty-
poil HachiueHns, WKW TeMnepaTypoi KuneHnd. OHa 3aBHCHT TOJbBKO
OT HAaBJEHHS.

PaccMoTpuMm nosydenne mapa B UHJIHHApE C NMOABHKHBIM NOpPII-
Hem (puc. 1.7). Ilyctr umeerca 1 kr Boanl mpu 0 °C n pasnenun
p1, 4eMy B pu-guarpamme otBedaer Touka I. Ilpu momsozme Ten-
JOTH BOJA HarpeBaeTca W YyBelHuUHBaeTcl B oObeMe (paclups-
ercs). B Touke 2 mocTHraerca TeMmIiepaTypa KHIIEHHd, COOTBeT-
CTBYIOHmIAA YCTAHOBJEHHOMY JAaBJeHHIO p;, HaUHHAeTcsd npouecc
o6pasoranna napa. Ilpn RanpHefimieM nOABOAE TEMJIOTH TeMmepa-
Typa OCTaercsl NOCTOAHHOH, KOJHYECTBO Mapa pacTer, a BOAb —
ymenblnaerca (xo Toukn 3). B npouecce 2—3 nonydaercs BJax-
Hbl HachlueHHHA nap, NpeACTABJASAIOHIAA COG0H cMech CyXoro
mapa W JKHAKOCTH. B Touke 3 OH CyXOj HaCHIEHHBIN (6e3 xun-
KO# ¢a3nl).

Hachimennsl#i map XxapakTepH3YIOT cTemeHbl0 CyXocTH X (mapo-
coaepxaHueM), T. €. OTHOLIEHHEM Macchl CYXOro mapa K Macce
BJAAXKIOrO HacblileHHoro napa. OueBngHO, 4TO B Toyke 2 mapoco-
nepxanne x=0, a B touke 3 x=1.
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Ecau K cyxoMy HachilileHHOMY mapy (Touka 8) NOABOAHTL Tem-
JIOTY npH p=const, TO ero yieapHbii 00LeM M Ttemmepatrypa 6y-
AyT Bo3pactaTh. Takofl nap Ha3eiBaercs MEperperHM; ero cocros-
HHe OompefesiseTcd ABYMs NapameTpaMH, HanpHmep NaBjieHeM H
TeMnepaTypoi.

IMpu mosHIeHun naBjeHus A0 p; Touka I’ pacnoJoXurcs Ha
JHHHH Ux=const, Tak Kak XHAKOCTb NPAKTHUECKH HECKHMaema.
Ilpu G6abluem namjeHnnu tTemmepatypa mpolecca nmapoo6pa3oBaHHs
NOBBIINAETCH, YAeAbHHA o6beM BOAM BO3pacTaer, TouKa 2’ pacno-
Jaraercst Ha cBoeil n3o6ape npasee TOYKH 2.

Py~ A &
TA & .
By k3
T T o &
NYZ3 3 //('0
NS * QY %
2! >I<l 3, (;60
P2 p=const >
2 T=const 3
A 19 /
a 8 ¢c | d
N

} U
b B -y o s

Puc. L7. Ilpomece mnapoobpaszosanms Puc. L1.8. Ilpouecc napooGpasosanns
B py-AHarpamMe B T's-guarpamme

Cyxoit map — peasbHblii ra3. IIpu RaBJieHHH p; €ro yIeJbHHH
o6bem GyneT MeHbllle W TOYKa 3’ pPACMONOXKHTCA JeBee TOUKH .
O6bem cyxoro mapa OT MOBHILIEHHs €ro TeMIepaTypH H3MeHseTcd
MeHee CYIU[ECTBEHHO, YeM OT MOBHIIeHHs AaBJenus. Tak, npu pas-
adenun 0,1 MIla temnepatypa napa Tw=372,79 K, a npu paB/ieHnu
4MIla — T4="523,48 K. To ecrb, norHilleHne TeMmepaTypsl NMpHBO-
IMT K pocTy o6bema Bcero B 1,4 pa3a, a nosnileHHe NaBJeHHA —
K ymenbutenuto B 40 pas.

Tpu xputuyeckom AaBseHuH ToukH 2 u 3 coBmanyT. JJas Boasa-
HOTo mapa 3TO jAaBlieHHe prp=22,12 MIla; emy coorBercTByeT KpH-
THYeckan Temnepatypa lxp=374,15 °C u ynenbHblfi 06beM U=
=0,00317 m3/kr.

Coeaunus Touku I, 2 u 8, monyuum TpH Judun: [ — pAsi BOgH
npu 0 °C; I — nnst BoAb NMpH TemmepaType HacHIeHHA (HHKHAA
norpanuyHasi Kpusasi); [[] — aasi  cyxoro HachlLIeHHOTO mapa
(Bepxusisi morpanuyHast KpuBasi). OTH KpHBHe NelAT JZHArpammy
Ha o6jacTh: Mexnay JuHusamMu [ u II cyliecTByer »HAKOCTb, MEXAY
II' v [I] — BnaXHuuii HacbllueHHH nap U npasee [/] — meperpersiit
nap. s kpuTudeckoil TOUKA B 06aacti [[—II] ncxoaat Kpuebie no-
CTOSIHHO#A CTemeHH CYXOCTH.
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Ha puc. 1.8 nokasana Ts-guarpamma, Ha KoTOpOH H306paxKeHbl
COOTRETCTBYIOUIHE TPOLECCH H 06JacTH RHAKOCTH, BAAXKHOIO Ha-
ChlllleHHOTO H mneperperoro napa. [lnomann B Helt BHIpakaioT 3H-
TaJbIIHH BOABI NPH TemnepaType KuneHus i’ (miomann @), BaIaX-
HOTO HacHIleHHOro napa ix(a-+b), cyxoro HacmuieHHoro mnapa i”
(a+b4-c), neperperoro napa i (a+b+c-+d). Inomanp (b+c) —
TEmJI0Ta NapooGpa3oBaHus r, T. €. KOJHYECTBO TeIJIOTH, HeOOXOMI-
MOf AJisi MOJHOrO HCmapeHHs ! Kr JKHAKOCTH, B3SITOH NMpH Temnepa-
Type KHIeHHs.

[TapameTpst BOAB H CYXOTO HACHIEHHOTO Napa Ha JHIHH HACHI-
IIEHAs] OMpEAeNsIoTCs 1Mo TabAHIAM B 3aBHCHMOCTH OT AaBJeHUSA
HJIH OT TeMnepartypel, a neperperoro napa — oT JaBJEHHS H TeMIe-
patypnl. TlapaMeTpsl BOALI OTMEUEHLI OJHHM INTPHXOM, CYXOro Ha-
CHIILIEHHOrO Napa — ABYMS LITPHXaMH.

YiaeapHbli 00BeM, 3HTAJBNAS W SHTPONHA BJAAKHOIO HACHIILIEH-
HOroO Iapa oMNpefeasioTcs mo TaGJHuaM H BHIUHCASIOTCH NO (op-
Myaam

vxzv;—l-v'(l——x) ~ UK, (1.44)
ix=1i"-}+rx. (1.45)
Sx = s’ + rx/TH. (1-46)

Hdnarpamma Bogsnoro napa B is-xoopannarax (puc. 1.9) B3Ha-
YHTENLHOA Mepe obJjeryaer pelieHHe MHOTHX NMPaKTHYECKHX 3aiad.
Ona crtpontca Aast 06JacTH COCTOSHHA BOASIHOIO napa, HauGoldee
YHOTpeOHTeNLHO! NS pacyeros.

1.11. Bnawnbid Bo3ayx. /d-puarpamma

CMech cyxoro Bo3ayxa H BOASIHOIO mapa Ha3bBaeTcs BJAXKHDLIM
BO3AYXOM. JIJisi HEro MpHMEHHMBI 3aKOHBI HJeaJbHOro ra3a H COOT-
HOULIeHHs AJi ra30BLIX CMeceil.

OGuiyno B cucremax B u KB BO3ayx HaxomuTcs MojJ ZaBJeHHEM
Ps, Mano OTAHYAOMMMCS OT aTMOC(EepHOro, NMO3TOMY MO 3aKOHY
HanbTona pe=ps;+pn (T€ pss— NapunaipHoe AaBjieHHE CYXOro
BO3JyXa; py— Napurajbioe gapjeHHe BOASHOTO napa).

BoxasiHolt map B BO34yXe HAaXOMHTCS B NEPErPeTOM COCTOSIIHA,
OJIHAKO CYIIECTBYIOT TAKHE COCTOSIHHSA, NMPH KOTOPLIX BORAHOH map
CTAHOBHTCH HACHIIEHHHM., B 3TOM c/Ayuae BO3AYX COAEPXKHT Mak-
CHMAJIbHO BO3MOMKHOE €ro KOJnyecTBo. Takol BAaXKHBIA BO3AYyX Ha-
3bIBACTCH HACHIILIEHHBIM.

Henacwimenuniii 8osnyx npeacrasnaser coboit cMech CyXoro Bos-
Ayxa u meperperoro napa. Ecsiin Takoft BO3AyX OXnaXnaTb, HampH-
Mep NpH MOCTOSHHOM JaBJEHHH, TO NMpPH HEKOTOPOH TeMmepaType
OH CTaHeT HACHIEHHHM. JTa Temneparypa Ha3pBaeTCi TeMIle-
paTypoit Touku pochl fp. IToHHKeHHe TeMmepaTyphl BO3JyXa HHKe
{p BBHI3BIBaeT KOHJEHCANHMIO BOAsHOro napa (obpasyercs TymaH,
BRIMafaeT poca).
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V3mepus TeMmneparypy TOUKH pocel NPHGOPOM, I[a3EIBAEMBLIM
THIPOMETPOM, NO TabJaHLaM HaxXomsAT NaplHanbHOe JaBjleHHe Py
BOJSIHOTO Napa H ero 06LeMHYIO 10110 B CMECH

rn= pn/pﬁ- (!.47)

3HaueHHe rp HEBEJHKO, NMOSTOMY MOJAL3YIOTCHA OoJjee yao6InIM
TNOHSITHEM «OTHOCHTEJbHAS BIaXKHOCTL BO3AyXa»:

P = Py/Py- (1.48)

2 'O AT ol

N 3 // v 45
é“’ / / yd 4 //
goa:\ o} 7 V ? //\9 / 40
2% 5 : VA// Q @QQ’/// 35
%% 0 . / A // 7/ el b
s . 4
§ -5 % / // » / “V 25
) 107 // - e 20

Ao -5 200 25 30 35 40 45 50

Temnepamypa no cyxomy mepmomempy, °C

Puc. 1.10. Onpenenensie OTHOCUTENIbHOM BJAXHOCTH BO3KYyXa 1O Io-
Ka3aHUAM NCHXpOMeTpa :

MakcnManpllo BO3MOXKIIOE nNapuuajbHoe AaBjeHHE py’ Haxo-
AAT mo TabJauaM HACDILEIHOro napa IpH Temneparype BJaXKHOTO
BO3LYyXa, a pp— MO TeM e TaGauuaM NpH TeMmmepaType TOYKH
pocnt fp.

Tenao- n Maccoofmed, 00ycaoBJelNHBIA pPasHOCTAMH TeMmIepa-
TYp H NapUHaJLHBIX JaBJEHHH Napa Yy NOBEPXHOCTH MXHIKOCTH H
B BO3Ayxe, obecneunBaeT AOCTHXKeHHe HEKOTOpOH yCTaHOBHBILeHCS
TEeMNepaTyphl KHAKOCTH, Ha3HBaeMOi TEMMeparypoH MOKpPOTO Tep-
Momerpa ty. OHa H3MepsieTCs TEPMOMETPOM, LIAPHK C PTYTHIO KO-
TOpOro 06epHYT TKaHDIO — (QUTHJAEM, [ENpPEePLIBHO CMAYHBAIOLAM
ero Bofofl. JTa TeMmeparypa 3aBHCHT OT HHTEHCHBHOCTH TENJO- H
Maccoo6MeHa (HanpHMep, OT CKOPOCTH BO3JYyXa, TeMMEpaTyp BOJIBI
H BO3AyXa U T. A.). M3MepuB TeMIleparypy BO3AYyXa «MOKPHIM» H
OOGBIYHBIM, «CYXHM» TEepMOMETPOM, MOXIIO HaATH OTHOCHTEALHYIO
BJIaXHOCTh 1o auarpamme (puc. 1.10), noctpoentnoit nas armocdep-
Horo gamseHnsi ps=993 r[1a=745 mm pr. cT., uAn no Tabanuam.
ITpuGop, cocTostmuii U3 CYXOro H MOKPOLO TEPpMOMETPOB, Ha3hBa-
,ETCSI MCHXPOMETPOM.
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Kpome OTHOCHTC/BHOH BJAXHOCTH BO3AyX4, IHPOKO HCNOJMb-
3yeTcs NOHsATHE BJArocoAepxaHne:
d == My/Ms,, (1.49)
rne Mgp— Macca mapa Bo BJaXHOM Bo3fyXe; Mps — Macca cyXoro BO3AyXa.

Baaroconepxanne H3MepseTcs B KHJIOrpaMMax HJIH rpaMMax
BJiard Ha 1 Kr cyxoro Bo3jpyxa.

W3 ypaBHeHnii cocrosiHus HAeasnbHoro rasa (l.4) ans nmapa u
Bo3nyxa Haigem Mp u Mp,. ITogcraBus nx B Boipaxenne (1.49)
¢ yuerom (1.48), moayunm

’

g PR ggo0 Pu oo Pn _o6p0 ¥ (150)

PeaRn D3 P6— Pn Ps— PPy,

DHTaJbNHA BJAXKHOTO BO3AYXa BblpaXKaeTcsd CYMMOH 3HTadbmuit
CYXOro BO3AyXa ip H COZepxkaulerocs B HeM BOAAHOrO napa in Jas
1 kr cyxoro Bo3nyxa izp=Cpl, a ip onpefensiercd N0 Qopmyne
O. Kpuwepa. [Tpu Temnepatrypax ao 100 °C TemnoeMKOoCcTb BO3-
nyxa cp=1 kJIx/(xr-K), sHTaJbnus BJaXXHOro BO3AyXa, KJX/KT,

[ =t 4 d-10-3 (2500 - 1,88¢), (1.51)
rae d — B1AarocofiepaHne, BHpaXKEHHOE B IpaMmax Ha 1 K& cyxoro Bosayxa.

[Tapamerps BJaXHOr0 BO3AyXa onpeneasiores no Jd-pua-
rpamme, paspaboranuno#t B 1918 r. mpog. JI. K. Pam3uunim. ITo ocn
abcuycc OT/NOXKEHO BJarocojepXkauue d, a mo OCH OpPAHHAT — 3H-
TaAbNHSL BJAXKHOro Bo3AyXa. KoopauHaTHble OCH NpPOBeAEHH MOX
yrniom 135° (puc. 1.11), oxnako mast ynoGctBa 3HaueHHs d CHe-
CeHbl Ha BCIOMOraTe/ibHyl0 OCb, NMPOXOAsuLyio nox yraom 90° k ocn
sdTanpnun. Ha Id-gnarpamMe n3o0paxeHbl JuHuu f=const; ¢=
=const u t=const.

B CCCP puarpaMmpl MOCTPOEHBl IJisi aTMOC(HEPHOro AaBJeHHA
p6=993 rlla, xapaxrtepHoro Ais cpexHeii mnojsocw cTpaHs. [Ipn
TaKOM [aBJieHHH TeMnepaTypa HachluleHHs napa tx=99,4 °C, mo-
3TOMY Ha [OaHHOH H30TepMe JIHHHH ¢=const HMeloT H3JOM, Tak
KaK MaKCHMaJjibHOe NapuHajbHOe AaB/eHHe BOASHOIO Iapa He MO-
XKer OBITh Bpile aTMocgepHoro. B coortBetcTBUH ¢ (opmyJioh
(I.50) na pmarpamme HaHeceHa JHHHA pp=[(d). 3HaueHHsa pg OT-
JIOXKeHbl Ha BCMOMOraTe/IbHOl OCH € NPaBOH CTOPOHH AHATPaMMBHL.
Temneparypa aauaGaTHOrO HachlleHHss T HJIH MOKPOrO TepMo-
MeTpa ty yKa3aHa NMyHKTHPHOH JHHHEH.

B o6meM cayuae cocrosiHHe B/IaXKHOTO BO3AyXa H3MeHsiercd Mo-
JIATPOMHO, NO3TOMY KaXABIH Inpouecc MoxeT OHThb NPeAcTaBleH
B BHJE

e AL _To—1i (1.52)
Ad d,—d,

IT0 — TelIoBJIaKHOCTHOE OTHOLIEHHe, BbIpaXKaloulee KoJHye-
CTBO TEmJOTH, YCBOEHHON (MJH OTHAaHHOH) BO3AYXOM, K H3MeHe-
HHIO KOJIHYecTBa BJATH.

Pue, 111, Id-puarpamma BiaXHOTO BO3Jyxa -
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Ha noasx Id-gmarpammbl Hamecenw smumn (ayum) e=const,
ynpoumaoonue nocTpoeHue NpoLeccos.

Paccmorpum HekoTopnie npuMepbl pacyerToB paziMyHHK TNPO-
HECCOB. A

Harpepanne Bosayxa B kanopudepe (puc. 1.12) npomcxomut
NPH NOCTOSHHOM BJIaroCOAEpPKaHHH. DTOT NPOLECC HAYMHAETCH OT
TOYKH [, xapakrepusylouie#t COCTOSIHHE HApPYIKHOTO Bo3ayxa (f u

¢1), 1 3aKaHUuBaeTcs B TOuKe 2

I C 3afaHHOH Temnepartypoii f,. Ko-
JHYECTBO TeNJOThl, HEOB6XOAUMON
145 HarpeBanmss 1 Kr Bo3jgyxa,
onpenenserca no d¢opmyie g=
=[y—I.

Oxaaxaenne Bosgyxa npu d=
=const — o6paTtuuii npouecc 2—I.

Puc. 1.12. Tlponeccyl narpesanust H ajHa-
Gatuoro yBjaKHeHHsi BO34yxa B [d-1ma-
rpamme

g
[ (,0(\/'
N rd

B
A
Yo

Puc, 1.13. Tlpoumeccwl cmewmnBarusi  Puc. 1.14. llarpesanne u yBaaxHe-
BO3AYyXa pa3iHYHOTO COCTOSHHS HHe BO3AYXa BOASIHLIM TapoM

ApuabarHoe yBiaXHeHWe BO3nyXa u3obGpaxaercs Junueii 3—4
(puc. 1.12). Koanuecrso Baaru, ycBausaeMofi 1 Kr Bo3gyxa w=
=d4— d;. TennoTa Ha ucnapeHue BJard NoOCTynaer M3 BO3AYyXa H
B Hero Xe BO3BpamaeTca ¢ napoM, no3troMy [=const; TeMmepa-
Typa noHuxkaercs, a BJarocofepxaHnue pacrer.

Ha puc. 1.13 nokasan npouecc cmelinBaHust BO3fyXa B COCTOS-
Huu 1 (¢, ¢1) ¢ BoamyxoM, HaxonsuwuMcss B cocTosHuu 2 (I3, @2).
[Mapamerpu cMecn (Touka 3) MoryT GHITH HafimeHH mo ¢GopMyJam

L—1  dy—d M, . I,—1 dy—d M,

- = ; = - ., (1.53)
I—1, d—d,_ M, I—1; do—dy M

rie My, My u M — goxuuecTBa CyXoro BO3/lyXxa B COOTBETCTBYIOLIHX KOMIIOHCH-
TaxX U B CMecH, KrI.
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ﬁpu CMeIlUBaHMyi BO3ayxa ABYX PasjiHUHBIX cocTostHui (Touku
4 n 5) MOXHO MOJYYHUTL mpolecc ¢ KOHjpeHcauue#i HEKOTOPOro Ko-
auuectBa saaru (puc. 1.13). Ilepexon cmecn B ycroiiuusoe cocTos-
HHe TMPOUCXORUT npu fw=const, a de—d; onpeaenser KoJHYIeCTBO
KOHjieHcupylomefica BJars Ha 1 Kr Cyxoro Bo3jyXa, cojepxKalie-
rocd B NMOJYUYEeHHOH cMecH (Touka 6).

YenaxXHeHue BO3[yXa BOASHBIM NapoM — NOJHTPONHHH npo-
1ece, MPOTEKAWWHA ¢ POCTOM IHTAJNBNNK M Blarocofepxanus. Ha-
npasieHne mnpomecca I—2 (puc. L1.14) onpepensierca Hak/aoHOM
ayda e.

1.12. UcteueHme M ApoccenupoBaHue rasos M NapoB.
CMmelleHMe NOTOKOB

XapakTep TeueHHs raza WM mapa 3aBHCHT OT (opMH Hemno-
ABUKHBIX KaHa/J0B W CKopocTH motoka. Oco6ad poJdb npuHapgie-
KHT MECTHOH CKOPOCTH 3BYKa, NMO3TOMY pa3JiMdaioT AO3BYKOBOH H
CBEPX3BYKOBOH pexuMbl TeueHusa. CKOpOCTb 3ByKa omnpejefsercs
CBOfiCTBAMH U mapaMeTpaMHu rasa:

a=V Kpy = VKRT , (1.54)

rie K=Cp/Cy — NOKa3aTeap ajHabaTh.

HenoxBuxHLle KaHAJBl MOFYT OBITh NOCTOSHHOTO H NepeMeHHOTro
ceuenusi. ITocseaHue Jmensitcs Ha CyXHUBawilvecs H paclid-
paomnecs. B BeHTHAALHOHHONI TeXHMKe OHM COOTBETCTBEHHO Ha-
3biBatoTcsl KoHpy3sopamu u auddysopamu, a B IHepreTHKe — COM-.
Jdamu. Consia — HeOTbeMJIeMBle 3JeMeHThl NapoBBIX H Ta3oBHIX Typ-
OuH, peaKTHBHBIX ¥ PaKeTHHX JBUraTejieli.

B cyxuBawomuxcs kaHanax (KoHdysopbl, consa) CKOpOCTb MO-
TOKa BO3PacTaeT, a JaBjeHHe najgaeT, B PacIIUPSIOMIUXCH — CKO-
pOCTh MOXKeT YyMeHbllaThcd, a jasjeHue pactu (auddysopni).
CkopocTh MOXKET W YBeJMUHBATLCA NPH NAJEHUH [aBjeHUs, e€CiH
Ha BxoJe ofecneunBaercsd CKOPOCTb NOTOKA, paBHash MeCTHOH CKO-
pocTH 3ByKa (pacuwupsiiouinecs comnJja).

Paccmorpum annabaTHoe TeueHue mnotoka (dg=0) B Heno-
JBUXHOM KaHaJse. TexHuyeckass paGoTa B 3TOM cjydae He NpPOU3-
Boautcs (dlr=0). Y3 ypaBHeHnu#i nepBoro 3akoHa TepMOAHHAMHKH
(I.16) u (1.17) caenyer

vdp = di; d (?/2) = —di. (1.55)
Hurerpupys oaHo us ypaeHeHu#t (1.55) B npegmenax mpouecca
0—1 nonyuum
(wf— wg)/Q - —1.
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C yuerom ypasiienna aguabater pl* v=const u3 BhipaKeHus
(I.55) natinem

_‘__w"..__j( )""d :’T:[ ( )K—l)/x]

Toma CKOpOCTb HCTEUEHHs U3 KaHalka

@i =V 2 (1o~ i) + 0 = ]/ 2o [1— (L) o 15)

Ecnn w; < wy, T0 Bupaxenue (1.56) ynpouaercs.

B cyxuBawwuxcsi KaHalax w;=<|g; AJA NOJyYeHUsl CBEPX3BY-
KOBBIX CKOpOCTeli npHMeHsST KoMOHHHpoBaHHBIe conJa (JlaBans),
COCTOSIIHe M3 CyXKHBaIOUIEACH 9acTH, B KOTOPOA CKOpOCTb NOTOKA
JAOBOAMTCH A0 MECTHOH CKOPOCTH 3BYyKa, H pacliupsioulefica 4acTy,
TA€ CKOPOCTh NOTOKa CTAaHOBHTCS CBepX3BYKOBOM.

Ilpn w;<a takoli KOMGHHUPOBAHHBI! KaHAJN HAa3bIBAETCH 3KEK-
TopoM. B HauGosiee y3kofi yacTH ero CO3Zaerci paspexeHHe, 3a
CUeT Yero NPOUCXOJAHT NOACOC CpeAbl (napocTpyfiHble KOMIpec-
COpPHI, ra3oBble FOpEJNKH U np.).

Kpurtuyeckasi CKOpOCTh MCTEUEHHsI H3 CYXKHBAIOUIUXCA COMJ
wx=a. Ona JgocTuraercs Npu HEKOTOPOM BHEIIHEM JaBJIEHUH px,
YeMy COOTBETCTBYeT Olpefe/ieHHOe 3HaueHHEe 3HTAJBNHK ix. ¥YMeHb-
IIeHHe JRaBJieHHs CpPeAb, B KOTOPYH0 NPOMCXOJAMT MCTeueHHe, He
AACT MpPHPOCTa CKOPOCTH; HaBJieHHe B BHXOJHOM CEYEHHH TaKOro
conja 6yfeT ocTaBaTbCA Px.

Kpurtiueckoe oTHOIEHHe JAaBJEHHH PB=pxp/Po MOXKHO BBIYHC-
JIUTh U3 YCJOBUS Wx=

’ 2 x{k—1)
p =P =( ) . (1.57)
Po k41

Hna ognoatoMHBIX HieanbHbix ra3oB f=0,484, nis mByxarom-
HeIX — p=0,528, 1/ MHOroaTOMHHIX ra3oB U Neperperoro napa —
p=0,546; nas Hacbimenuoro napa npu (=100 °C (xk=1,18) or-
HoweHHe B=0,568, npu =150 °C (x=1,24) KpuUTHYecKoe OTHO-
mweHue H=0,556.

Cekynauuit pacxof cpensl, Kr/c, BHTeKalolllefl M3 colaa ceve-
nuem Fy

M= Flwl/vi. (1‘58)

JOKpHTHYECKUA pEeXUM TeYeHHS CYLIeCTBYeT HpH po<pi/P,
torza B ¢opmyay (1.56) BMecto p| moacrasjisercs faBjieHHe BHeLI-
Hell cpepbl. KpuTHueckuii pexuM TeueHUs omnpenesisercs: AaBlie-
HHeM po=p,/B. Ecau po>pi/P, To NoOJHOrO pacIMpeHHs B COIJe
He Habmogaercs. DTOT pexum siisercs 3akputhueckuM. [Ipu kpu-
THYECKOM H 3aKPHTHYECKOM pexHMax B (OpMyJH TNOACTABAAIOTCH
KPUTHYECKHE 3HAYeHHs MapaMeTpoB ix H vK, HalIeHHbe, HaNpH-
Mep, Mo is-gHarpamme BMecTo iy 4 v, (puc. 1.15).
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,Hef"lCTBHTeJIbHaﬂ CKOpOCTb HCTEUEHHA BCeria MeHblle TeopeTu-
yeckofl H3-3a MOTepH YAaCTH KMHETHUECKO! 3HePrHU Ha mpeomgoJieHue
CONpPOTHBJCHUA TPEHHS.

[Tpu naGeranuu noToka Ha Kakoe-JHGO TeJO OTHENbHHIE €ro
CTPYHKH MCINHITHBAIOT NOJHOe TopMoXeuHe. Ilpu stoMm xuHeTHYe-
CKas 3HEeprig NOTOKa YyMeéHblllaeTrcd Ao HyJisd, 3a cueTr 4ero oH Ha-
rpesaeTcsd A0 TEMNEpPaTypbl NOJMHOIO TOPMOXKEHUA
Kk—1 [w?

T =T
TOPM -+ P R

(1.59)

Hpoccennposanne, Hin MATHE,— NPOLECC II3MEHEHUSA COCTOAHHA
ra3a MJIM napa npH TeYeHUH B KaHajle ¢ MECTHHIM CONPOTHBJECHHEM
(6e3 coBepiueHus BHewHedi paGoThl H
NpH OTCYTCTBHH TenJooOMeHa C OK-
pyxawouwe#i cpego). Beutuau, 3a-
ABHIKKM, 3aCJIOHKH H JApYyrHe MeCTHbIE
COTPOTHBJICHUS  ABJAIOTCA  3JEMeh-

——

5

Puc. I.15. TIpouecc obpa- Puc. 1.16. TIpomecc ppoccenHposaHHs
TAMOro ajgnabaTHoro Te- B is-puarpamme, ITorepa paGoTtocmo-

UeHNs B is-AHAarpamme coGHocTH

. TaMH JpoccelupoBaHHA. PeryauposaHue pacxoja rasa HJH napa
BCErga CONpPOBOXKIAETCH APOCCENHPOBAHHEM, NOHHXKEHHEM JaBJe-
HHSA,

Ilpn apuaGathueckoM ApPocCeqMpOBaHHH 6e3 U3MEHEHHS CKOpO-
CTH JIBHXeHHS nortoka M3 ¢opmyan (1.55) caemyer

di =0, i = const. (1.60)

JToT npouecc HeoOpaTHM, MOITOMY NPOTEKAET C YBeJMYEHHEM
sHtponud (puc. [.16) u mortepeli paGorocnocobuoctd (Ai'<Ai).

TemnepaTypa naeasNbHOTO ra3a NpU APOCCENUPOBAHHH OCTAETCH
NOCTOAHHOM, a peasibHOro — M3MeHseTCsA. DTO 3aBHCHT OT TEMIle-
PaTypbr unBepcHu Ty, COOTBETCTBYIOULEH HAYaJbHOMY COCTOSIHHIO
rasa, mpu KOTOPOM B NpPOLECCE APOCCENHPOBAHHA U3MEHEHHe TeM-
nepatypnl He HaGmwopaercd. CaemoBartelbHO, raz Oyaer oxJaax-
Aartecs, ec/id ero HayaJibHas TteMnepatrypa I <Ty, u HarpesaThed,
ecay T>Ty. TemnepaTypa HHBepcHH renus — 34, sogopona — 216,
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asora— 865, kuciopora — 1040, merana— 1282, yraekucioro
raza — 2050, sogsauoro napa — 4370 K. BuaHo, 4To B 06bLI4YHBIX YC-
JIOBUSIX TPU APOCCEJHPOBAHHH TeJHg M BOAOPOAA HX TeMneparypa
po3pacTtaer. Ilpu JApOCCeJIHpOBAHMH TPHPONHOFO rasa, Hanpumep
Ha rasopery/isaTOPHBIX CTAaHUMAX, €ro TeMnepaTypa najgaer.

CwmellieHHe. ABYX NOTOKOB NpPU OTCYTCTBHM TenmJooGMeHa ¢ BHeLl-
nefi cpemoit (dg=0) u Ge3 NPOH3BOACTBA TeXHH4eCKoH paboTH
(dl:=0) MoxHO omHcaTb YpaBHEHHEM NEpPBOrO 3aKOHA TEPMOIH-
namuky (1.55):

Myiy + Maiy + Mwff2 + Mywji2 = (M, -+ My) (i +@%72).
Bblpaxa;; maccel notokoB M, u M uepe3 ux goau (ecau w,2/2<<
&), HalileM TeMnepaTypy CMecH
mycp, T4+ Mocp,To

mICpl + m2Cp2

T e (1.61)

[pn cMemuBaHHH ABYX NOTOKOB OJHHAKOBHIX rasoB (Cp = Cp)
TeMnepaTypa cMecH

T wm m Ty + myT,. (1.62)

B sToM npouecce TemioTa, TepseMas OZHHM H3 KOMIOHEHTOB
NOTOKAa, B TOM e KOJH4YeCTBe BOCHpHHHMAeTcs ApyruM (dQ=
=dQ;). Ecau npunars T:>T To ds;=dQ:/T; Oyzer wMeHblue
dso=dQ/T,, a ux cyMMa c yuetom 3HakoB = ds>> 0. Takum o6pa-
30M, SHTPONHS B IpoLecce CMeIleHHs BO3PACTaeT, 3TOT MpoLecce
HeoGpaTHM.

FrMABA 2

KOMMPECCOPDBI, TEMJIOBLIE ABMIATEJIM,
XONIOAMSBbHBIE MALLIMHBI M TEMOBLIE HACOCHI

2.1. Cxatme rasa unu napa

CxaTble razbl W NMapbl IWHPOKO NPHMEHAIOTCH B CTPOHTEJ/bLCTBE,
B CHCTeMax raszocHa6xeHus H T. 4. Jlns X modydeHHs HCNOJAL3YIOT
NoplilHeBble, POTALUMOHHBIE, TYpOHHHbLIE KOMNPECCOPH, BEHTH/A-
TOPHI, 3XKeKTOpH. TepMogHHAMHYECKHe OCHOBbI MDOLECCOB B HHX
OJIHH U Te XKe.

KomMnpeccop (cxemaTHueckoe yCTPOHCTBO H TE€OpeTHuECKas
puarpamma) mokasad ua puc. I.17. IIpu xome nopuHs BnpaBso de-
pe3 BcacwBalomui kianaH A B UMJIMHADP NOCTYNaeT ras npu py=
=const, a npu o6paTHOM XoJe NPOHCXORUT €ro cXkKaTHe RO AAB-
JEHHS pp M BHITAJKHBaHHe Uepe3 HarHeraTeabHB#i Kianau b5. Teo-
peTHYEeCKH cxXaThe MOXKeT ObThb M30TepMHYECKUM [—2 KW afua-
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gatubiv [—2'. B mepBoMm ciyuae HeoOGXOAMMO MAeasbHOE OXJaXK-
JeHHe rasa uepe3 CTEHKY LHJIMHApDA, BO BTOPOM — CTEHKa JOJXKMA
6bLITL a0COJMIOTHO HETENJIONnpPOBOHOH.

Kak caepyer us puc. I.17, paGora H30TepMHUECKOro CXKaTUA
noayuaerca HauMeHblie#l (njomanp 0123), a aguabatHoro — Hau-
goapweir  (nmowanp 012°3).

B peajbHBIX KOMOpeccopax 3TH § 3 2 2" 2

npoHeccs HeOoCYIUeCTBHMBHI, CKa- N :

THE B HHX MJeT mno NoJuTpone RN |

[—2”. TlpuueMm, B 3aBHCHMOCTH AN |

OT YCJOBHE OXJaXJEHHS M- |\l

JUHAPA TOKa3aTejb MNOJUTPONBI 03 ! ,;U

GyleT npHHMMAThL pa3Hbe 3HA- 2. b c

yeHda B npegesnax 1<<na<k. — L E
KOHCTPYKTHBHO  BHINOJHUTD =5 _

KoMnpeccop, B KOTOpOM OTCYT-

cTBOBan Gl 3a30p  MEXRAY p.. yj7. pu-aHarpaMma OAHOCTYIEH-
NOPIIHEM M KPHIIKOH UMAMHAPA,  yaroro kommpeccopa. BamsiHHe «Bpef-

HEBO3MOXKHO. HOSTOMy B p€aJjib- Horo® MNpOCTpaHCTBA HA MPOH3BOAH-
HOM KOMIIpeCCope HMeeTCsl BpeL-  TeAbHOCTh
HOe mnpocTpaHcTBo Vg, 06ycios-
JEHHOE 3THM 3a30pOM, a Takke o00beMOM KJIanaHHOH KopoOku
(3—10 % ot o6bema uuIHHApA).

Bo BpeaHoM npocTpaHCTBe IpH BHTaJKHBaHHH CXAaToro rasa
gacTh ero ocraercs (Touka 3°). [Ipu xoje NHoplllHg BIPaBO 3TOT
ra3 GygeT pacllMpATbCA A0 JAaBJeHHs BcachiBaHHs p;. Takum o06-

Pty
H : p
44 {qm P4f’47 “
\ -
!
- 5 Puc. 1.18. Cxema u Teo-
£ peTuueckas  AHArpamma
_ P2,z 2 ABYXCTYNEHYATOrO  KOMI-
- ; peccopa :
Xaﬂg&://;fﬂux L 0 Iemynens { I —crymens —wanuupp  ua3-
3_F2 P34 koro pasaenus LIHO; II--
R T UHJAHHAD BbLICOKOTQ Aasne-

- yun LIBJT
/

pasom, Hayajo BcacHIBAaHMf CBeXero ra3a OTOABHIaeTCA BNPABO
(Touka 0'), uTO yMeEHbIAET NPOU3BOLMTENBHOCTb KOMIpeEccopa,
T. €. KOJIHYECTBO ra3a MJIH Napa, nogaBaeMOro B ¢IHHHLY BpeMeHH.
[TpousBoguTenbHOCTh B elle CoMbIIeH CTENeHH CHHIKAETCS MpH no-
BbllleHUH AaBjieHHs ps. Kpome aToro, Bospacraer u teMnepartypa,
UTO yXyAllaeT ycaoBHsl cMask¥ upuauuapa. ITo aTum npuuuHam
B OJHOCTYNEHYaTOM KOMINIPECCOpe cTeneHb MNOBHILICHHS [aBJeHHS
B=p./p1<10. : . . -
Husg noayuenuss Gojiee BBHICOKHX JaBJEHHH cXKaToro rasa IpH-
MEHAI0T MHOTrocTyneH4aThie KoMnpeccopbl.- Ha. puc. -1.18 maum
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cxeMa W TeopeTHUeCKafd auarpaMMma [BYXCTYNEHYAaTOro KOMIpec-
copa. IIpumeHenne npoMeXYTOUHBIX XOJOAUILHHKOB obGecneudBaer
OJHH H Te XKe TeMmepaTypsl Ha BXoje KaXJO# CTymeHH, MO3TOMY
M CTelleHU TNOBLILEHMS naBJeHHs B HUX OGyayT pasubl. KoHeuHoe
naBjieHue B nocjeqHell CTyneHH NmpH Yucie HX 2! pe=ppz K npu-
mepy, eciu =7 u p;=0,1 MIla, To B ogHOCTyneHYaTOM KOMIMpec-
cope px=0,7, B nByxcryneHuatoM —4,9, B TpPeXCTYyneHYaTOM —
343 MIla u T. 1.

Pa6ora na 1 Kr rasa uau mapa B OZHOCTYNEHYaTOM KOMIpec-
cope COCTaBJIfAET:

IJ1 H30TEPMHUYECKOrO CXKaTHS

Pg
P1 P1

lys = proy 0 (1.63)

aast agnabaTHuecKoro ckaTuf

I =m[(r’_z)‘”—”"‘_1 . KRTy ( )"‘“”‘_1 ; (1.64)
AT k-1 P1 k—1 ’

AJR NOJIUTPONHOro CXaTus

o = T1PIL [( )(n—l)/n ]___ nRTy [( )(n bin 1] (1.65)
n—1 n—1

B xoMmnpeccope ¢ uHcliom cTyneHelt 2 pa6oTa B 2 pa3 Goablie.

SddekTuBHOCTL paGoTH pealibHOTO KOMIpeccopa XapaKTepHusy-
eTCsl H30TEPMUYECKUM 1), us MM aguabaTuyecKuM 1, ax KILJ —
OTHOILEHHEM TeopeTHYecKoii pabGoThl K peficTBuTedbHON. H3orep-
mudeckuii KITI npumeHsioT A/ OLEeHKH oxJaXJZaeMHBIX KOMIpec-
copoB, a apuabaTtuueckuil — qns HeoxJMaxjgaeMblx. Pa6Gora Ha
BaJly KOMNpeccopa H3-3a MeXaHHYeCKHX NOTePb OT TPEHMsi MOPLIHSA
O CTeHKH UMIMHApa, B MOAIIHNHHKAX U T. A. OymeT 6onbiue. DTH
notepu yuursiBaiorcs MexaHnueckHM KITJ 1.

Sddexrusublit H3oTepMuYecKuii U aauabaruyeckuii KITI kom-
npeccopa MoryT GHTh HaHJeHH 1o popMmyiam

MNe, us = N, usTms Ne, agNe,aqMm> (1.66)
rae M, na=0,75+0,80; n:, an=0,85+0,92; nu=0,85+0,95.

Mownocrs Ha Basy Kommnpeccopa Ne, KBT, 1pH NpoU3BOAUTENb-
Hocti Vi, B M%/c, ¥ nJoTHOCTH rasa HJIH mapa Ha BXOHe p; OMpe-
nesieTcsl M3 ypaBHeHHs

l Vp,z
Ne:_m, (1.67)

ne. ua(ajn)
rie ! — pa6ora, kI x/kr.

TypGokoMmpeccopbl MpH MaJjbix rabapurax CXHMawT GoJblliHe
KoaHYecTBa rasa. OHu coctoaT M3 poropa ¢ paGouHMH JionaTKaMu
H CTaTopa C HeNmoJABHXKHHIMH JomaTKaMH. PaGouHe H HemoABHXKHEIE
JAOMAaTKH COCTABJASIOT OTJe/bHble CTymeHH. B KaXpao#i crymeHu
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fabaetine rasa yBeinuhbaerén fo Kouewnoro (mo 1,2 MIla B 3i-
pucuMocTH OT THna). a3 uau map B HUX HE 3arpA3HAETCA MACJOM.

MomnocTs  TypGoKOMNpeccopoB onpenenserca no ¢dopmyse
1.67), a-suavenus KIIJ{ cocraBasor 1i,um=0,60+-0,75; 1i,an=
=0,75+0,85; nx=0,97--0,99.

BenTuassTopH cxuMaloT ras no AasieHug 10 kIla. Oni
HaXOJAT MpHUMeHeHHe B CHCTEMAX BEHTHJALHUM, B KOTEJNbHBIX M T. J.
BeutuaaTopbl AJAs OTBOJA Fa3oB H3 KOT/JOB Ha3HBAlOTCA AbIMO-
COCaMH.

CKOpOCTH M 3HTaJbNHK ra3a Ha BXOAE M BBIXOJe M3 BEHTHJATOpA
npUMEpHO OIMHAKOBH, NMO3TOMY TeXHMYecKas pabora aiuabariioro
cXKaTHA M3 ypaBHeHuil nepsoro 3akoHa rtepMmopuuamurn (I1.16) u

Imexmupyroulan
cpeda / \ Comecs

f Imermupyemas cpedd

Puc. 1.19. Crpyfiutit KoMIpeccop (3xekTop)
I — conno; 2 — cMecHTeNbHAs KaMepa; 3 — puddysop

(1.17) ¢ yuerom v=const 6ymer dly=—vdp. Uurerpupys, toay-

YUM Pa

_1T=j vdp = v (py — py) = Dpu. (1.68)
P1
Ecnu sentunsitop mogaer V, m3/c, raza MIOTHOCTBIO P, TO NpPH
Ap, klla ero momuoctb N, KBT, cocTaBHT

Ny = l;Vp/Mg = VAp/ns. (1.69)

KIT[I senTuasitopa ns onpejeniserca Mo XapaKTepHCTHKAM, MpH-
BogUMbIM B Karajorax. OpueHTtHpoBouHO 1p=0,6--0,8.

Crpyfiuble (3XKekTopublie) Kommnpeccopbl (puc. 1.19) ciyxar
IJis CXKaTHA ra3a WM Mapa 3a cyYeT 3HepTHM 3XKeKTHpYIOWeH cpeanl
Gosblero naBleHud. DKEKTHPYIONIAs cpefa BLHITEKAeT Yepe3 COIO.

CMECHTeJIbHOH KaMepe YyCTaHaBJIHBaeTCsd ' naBjieHHe, KOTOpoe
HUXe JaBJAeHHA 3XKeKTHpyeMofi cpennl. 3a cueT 3TOrO OHa 3acachi-
BaeTcd B KaMepy. B audpdysope kuHeTHYecKass 3HeprHsi cMecH
yMeHbInaercs, a fasJienue Bo3pactaeT. CTelleHb MOBHILEHHS JaB-
JeHUA pof/p1<5H—=6.

IIpoctora ycTpoficTBa, OTCYTCTBHe ABHXKYIUMXCH dYacTeH, cIo-
CoOCTBYIOT NMpHMelieHHI0 3TOrO THna komnpeccopa. OgHako HU3KHI
KIig (0,15—0,45) u morpe6HOCTb B HCTOUHHKE 3KEKTHPYowei
Cpefb OTHOCHTEJILHO BBHICOKOTO [aBJieHHs OTPaHHYUBAIOT €ro Hc-
nosin3oBanue. Huskas sdpoeKTuBHOCTL 00BicHSeTes OGOMbIHMMH
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fioTepaMu sHEprHUil npH cMeituBaHuK [1OTOKOB, Ha TpeHue M TypOy-
JUSAlUMI0 TIOTOKA CPeAnl B CMecHTeNlIbHOH kaMepe H AHMddy3ope.

IMpunuun paGoTH HHKEKUMOHHDLIX [A30BLIX FOPEJIOK, B KOTOPHIX
HeoGxoauMnbifi AJIsT ropeHHA BO3AYX MOACACHIBAETCS 3a CueT 3Hep-
rHH BHITEKAlOLIEro M3 colljla rasa, He OTJIHYaeTCs OT pacCMOTpeH-
HOTO.

2.2, ABMraTeny BHYTPEHHEro cropaHus

B sTux ABUraTensx TellJIOTa CrOpaHMs XHIKOro WM razoobpas-
HOro TOWJIMBA BHIENseTcsd BHYTPH LHJIMHIpa M 3Iech Xe Mpeobpa-
3yerca B pabory. IlosToMy OHH M HA3LIBAIOTCA JBHIATENAMH BHYT-
pennero cropaunsg ([IBC). JTo— mopiiHeBnle MallIMHLL

A 8 o c
34 Aa- 9 oh @
P ql P 23 44 G‘ 4
3
2 2
5 ) 5
1 Q2 ’QZ Clz
=1y c g —3 1V
st
Th A e &
Lo
Y2 5
B rSI
2-3,893-4
1<-A§v-s = s

EaY -5

Puc. 1.20. Tpu ocHOBHBX Teopernuecknx unkaa JIBC

Ha puc. 1.20 B pv- u Ts-guarpaMMmax nmoka3aHbl TeopeTHYeCKHe
uuKkAb: A —c moaBogom Temsa npu v=const (GeH3UHOBHIX M ra-
sosx JIBC); B—c nomBomom Temla npu p=const (AHU3eJbHHIX,
KOMIIpeccopHBiX) M C— cMenIaHHbIH, KOMOUHHPOBAHHBIA IMKA (1H-
3eJIbHBIX, GeckoMmpeccopHblx). B 3THx wmukJaax mpouecc [—2—
annabatHoe cxkaTHe pabouero Tesa;, 2—3— U30XOpHBIE Harpes
(MoABOR Temia OT ropsiuHX MCTOUYHMKOB); 3—4 — H306apHH Ha-
rpes (MOABOA TeMla OT ropsYHX HCTOYHHMKOB); 4—5 —annabar-
HOe pacluupeHde raza 4 5—I — U30XOpHOe OXJaxXjeHde (OTBOR
TEeNJia XOJOJHBM HUCTOYUHHKAM).

Tepmuueckuit KITJ komGuHKHpOBaHHOTrO LUKA

B Mot —1 . 1.70
" " ex1[(h— 1)+ #h(p — 1)] (-70)

rge e=Vy/Vy —creneHb Cxatua; A=ps/Pz — CTeneHb MNOBBILIEHAS LaBJAEHMUS;
p=Vi/Vs — crenenr npeaBapurenbuoro paciiupenHs; K — MOKasaTeNb ainaGarhl.
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KoahuliieHT Mosie3HOro feficTBHA Ada LukAa A modyuaercs
noacTaHoBko#i B ypaBhenne (1.70) p=1, a ana unkaa B—A=1.

CreneHn, cKaTHfl OKa3niBaeT HauboJibllee BAUSAHME HA BeJHUHHY
KI1[. Jdaa Geusunosnx u ra3osbix JABC e=4,0+9,0 nia auzenn-
Hox — e=14—+18.

PaGouunfi mpouecc B uuanuape JBC npencrasied B pu-puar-
pamMe (puc. 1.21). Tlpu ABUKeHuM MOpIUHS BMPABO 4epe3 OTKpPH-
Thii BcachlBalomUiA kMamaH A B UMAHHAP NOCTyHMaeT ropiodas
cMech (TakKTt BcachBauus 0—I). 3pech naBlienHe HHXe aTMocdep-
HOrO BCJEACTBHE a3pOJHHAMUUYECKOrO COMPOTHBJEHHS BCACHIBAIO-
wero tpakra. Ilpm oOparHoM
XOfle NMOPIIHA CMeCh CXKMMaeTcs PA
(rakt cxkarua [—2). B KoHue
TakTa CMeCh BOCIJIaMeHseTCs
SJCKTPHUYECKHM pa3psagoM, Mpo-
HCXOMALIUM B 3a30pe 3JEKTpo-
noB cBeun 3axuraHuf. Ee rope-
ille B TOYKe J 3aKaHuMBaeTcd.
Brigenusmasica Tenjora BoOC-
NPUHUMAETCH TNPOAYKTaMH Cro-
pauus TOMJMWBA, HX TeMHOepa-
Typa W J1aBJieHHe BO3pacraiorT
{(npouecc 2—3).1lox neficTBHeM
NAaBJeHUs  HOpIIeHL HepeMe- A
ulaerca BOpaBo (mpouecc 3— ?:
4—5). 1o — pabouuit  xon. _IJ
la3pl, pacwiupasach,” NPOU3BOAAT
pabory. [Ilpouecc 5—O0 — BH-
xjgon orpaboTaBWIMX Tra3oB B
atMoctepy uepes kaamadH b.
[ aBnenne BopIXJOMa ApeBHIIIaeT aTMocepHoe U3-3a COMPOTUBJIEHUS
rasoBOro TpakTa.

Topoyas cMecn obpasyerca B KapGiopartope, Tie B BO3AyX HO-
CTynaer 3afaHHoe KoJjuuectBo Oensuna. Ilpu ucmosn3oBanuu ro-
piouero rasa NpUMeHSeTCS CMeCHTeNb. '

Pa6ounii nmpouecc JABC (uuka B) oT/aHYaeTcsi OT PacCMOTpeH-
HOTO TeM, YTO B UMJAMHAP 3acachiBaeTcs He roplouas cMech,
a Tonnbko BO3nyx. TeMmmepaTypa BO3AyXa IHpH CXKaTHH pacrter
Bhillle TeMMepaTyphl BOCHJIaMeHEHHs TOMJMBa (Hallpumep, CoJspo-
BOoro Macna), MomgaBaeMoro B LHJHHIAP NMHeBMaTHuecKOH ¢opcyH-
Koil. CaMoBocniameHeHHe U TOpeHMe TOMJHBA B CXKAaTOM BO3JyXe
NMPOHCXOAAT NMPUMEPIO NPH NOCTOAHHOM maBJeHuH. [To OKOHUaHHM
npouecca pacliupeHnsi ra3000pasHbX NPOAYKTOB ropeHHds (B KoHIe
pPaBouero xopa) wuepes BHXJOMHONH KiaamaH OHU YAaJAOTCA.

Hanuuue MHorocrymeHuaTtoro koMmmpeccopa, o6ecHnedHBAIOmEro
‘PaboTy nHeBMaTH4eCKHX (DOPCYHOK, YCIAOKHSET KAK KOHCTPYKIHIO
ABUraTensl, TaK U ero 3KCHayatauuio. [To3ToMy paccMoTpeHHble
ABC we Haw/au MMPOKOTO NpHMeEHEHHS, ’

ML

Puc. 121, PaGouwi mnpomecc B Iu-
suugpe ABC
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IBurartenn, paboraomuit mo uukay C, HMeeT He NMHeBMaTHYe-
CKHe, a MexaHHYeckne ¢opcyHkH. Tonnupo Hacocom HarHeraercs
B (OPCYHKY H B UHJHHAD TOJAETCA B DACIBIJEHHOM COCTOSIHHH.
OrcyTerBHe KOMIpeccopa OOeCmeuHJo IIHPOKOe PaclpocTpaHeHHe
rakux JIBC ans aBromMoOGuJelf, TPAKTODOB, CTPOHTENbHEIX H JHO-
POXKHBIX MalTHH. /1 HHX NPHMEHAIOT MeHee AedHIHTHOe H Gosee
JellleBoe TOIJIHBO, HATIPHMEp COMSIPOBOE MAcC/o.

Paccmorpennble paGoune mnpolecchl COBEpIIAIOTCH 3a 4derhipe
TaKTa, Hau jgBa obBopora xoseHyatoro pana. lakue JBC — yerH-
pexTakTHbie. CyIIECTBYIOT IBHraTesH, B KOTOPHX pabGounii mpouecc
IIPOHCXOJHT 3a /[Ba TaKTa, HJIH OXHH OGODPOT KOJEHYaTOro Baja
(nByxraktneie [IBC), uro mocTHraercsi 4acTHYHBIM COBMELIEHHEM
TAKTOB. :

3aMennB miowWlans HHAHKAaTOpHOR amarpammbl (cM. puc. 1.21)
paBHO# MJIOLIAJBI0 MPSMOYrOJbHHKA C TeM K€ OCHOBaHHEM, IOJY-
YHM BBICOTY — CPEJHee HHIMKATOPHOEe aaBJjeHHe p;, KlIla, Torna
pabora rasa 3a omud uukn L;=p;Fh=p;V, (rme F— nnowanp
nopirks, M2; h — xox nopiHga, M; Vip=V,—V,— o6beM, onuceiBae-
Mblit mopurieM, M3). dddekrupHas MomnocTs IBC, umeioumero 2
UHJHHAPOB, MPH YacTOTe BpallleHHs KoJeHuaToro -Bana n, ob/c,
TakTHOCTH T H MexannueckoM KITI nu:

Linz piVhnz (1.71)

TakTHOCTB ABHraTeNs — yHcJAO OBOPOTOB BaJja 3a OJHH LHKJI.
BHjHO, 4TO NPH BCEX MPOYHX OAHHAKOBHIX YCAOBHAX MOLIHOCTD
asyxraktHoro [IBC B aBa pasa Gosblle yeThpeXTaKTHOrO, HO (ak-
THYECKH H3-3a pa3HBIX morepb oHa Gousblle B 1,7 pa3a. DKOHOMHY-
HOCTb JBHraTeNefl omnpejensiercs JeleHHeM pacXoia TomauBa B,
Kr/c, Ha 3 PEeKTUBHYIO MOIIHOCTb H H3MepseTcs B Kr/(kBT-u)

b, = BIN,. (1.72)
S dektuupit KI1J coBpeMeHHBIX KapOIOPaTOPHBIX H Ta30BBIX
npurarenedt n,=N,/BQR =21—30,a nusenbunix 30—459% (Qh —

Tenjora cropanus Tomaupa, KIx/kr). C BBIXJONMHBIMH ra3aMu Te-
pferca HauboJbliee KOJHYeCTBO Temaotn (25—50 %).

2.3. Ta3oTyp6uHHbIC YCTaHOBKM

Ha MarucTpajbHBIX rasonpoBOjax, 3/MEKTPOCTAHIHAX, B aBHa-
HHH H T. 1. NOJNYYHJAH NpHMEHEHHe TIa30TYpOHHHBIE YCTaHOBKH
(I'TY). B cpasnennn ¢ JJBC y HHX HeT pabGOYHX OpraHoB ¢ BO3-
BPATHO-TIOCTYNATEJNbHLIM JIBHKEHHEM, MaJble 10 pPasMmepy arpe-
rathl HMeloT Gosblixe MotHocrH, Ho Hx KIII Gonee HH3KH.

Pa6ory I'TY MoxHo npocneguts mo puc. 1.22. Bo3gyx mocty-
naer B TypGokomnpeccop I, rme cxHMmaercs B mpouecce /—2. 3a-
TeM B TeMJOBOM pereHepatope 4 NoLOrpeBaeTcsi 3a CYET TENJOTH
orpaboTaBWIHX B TypGHHe rasop (mpouecc 2—3). Ilasee Bo3ayx
nanpapascTcss B Kamepy cropanus 2, Kyla Hacocom 5 # OpCyH-
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KOH 6 mojaercsi TOMIMBO, KOTOpoe cropaer B npouecce 3—4. I1po-
AYKTH TOpeHHud, pa3faBleHHBE BO3AYXOM Ao TemmepaTypu 7Q0—
800 °C, HampaBasioTcs B rasosyo Typ6HHY 3. B meil rase B npe-
uecce 4—5 pacuIHpAIOTCS H NMPOH3BOAAT paboTy, mocje 4Yero Io-
CTYNAIOT B TeNJIOBOH pereHeparop, OTZAIOT YaCTh TEMJIOTH CKaTOMY
BO3AYXy (nmpouecc 5—6) H ymansiiorcs B atmocgepy, Te NpHHH-
maloT (mpouecc 6—I) HauasipHble mapaMeTpn pabouero Tesa. Ilo-
ne3Has pabora I, pacxopyercs Ha NPHBOL paGoued MalluHb 7.
Ha TenmnoBBIX 3JeKTPOCTAHUHAX — 3TO JIEKTPHUECKHE TE€HEPATOPH,
Ha MariCTPaJbHHX I'a30- H He(TenpoBOAaX — KOMMNPECCOPHl H Ha-

p

10 J

f
4 El Jasel Boadyx

Puc. 1.22. Cxema u unxa I'TY ¢ perenepauneit TenJoTH 0TpaboTaBIUHX ra3os

COCH jJifl mepeMeleHHs NPHPOIHOTO rasa u Heti. [a30TypOunHy0
YCT@HOBKY 3alycKalOT aBTOHOMHBIM JBHraTejeM HeGOMbLIOA MoLUi-
HOCTH &, KOTODHIH COeAHHAIOT pacuenHod mydtoht 9 ¢ Bamom 10,
Typ6opeakTHBHEIE aBHALHOHHHE ABHIaTeNH MABJAAIOTCA pasHO-
BupHocteio I'TY, paGoraomnx 6Ges pereHepanHu TemJa.

2.4. MNapocunoBbie yCTaHOBKM

[IpunuunuanbHas cxemMa NMapOCHJIOBOf YCTAHOBKH H €€ LHKJBI
B pv- u Ts-puarpammax noka3aHs na pHc. 1.23. B maposoM Kotme
obpasyercsi HachIIEHHHIH BOAsHOH map (mpouecc 4—5—6), B na-
poneperpepaTese 2 ero TeMNepaTypa H 3HTAJbIIHA MOBHINAIOTCS
(npouece 6—1). Takum 06pa3oM, B KOTeJNBHOM arperaTe pabouemy
Tesny cooburaercss Tensiora §;. IleperpeThi#i nap nocrynaer B mapo-
BY1I0 Typ6uHY J, 3aech B npomnecce /—2 OH agna6aTHO pacIIHps-
eTcsi, NPou3BoAs pabotry, npeobpasyemylio reHepatropoM 4 B 3Jek-
TpHYecKylo 3Hepruio. Y3 Typ6HHBI OTpaboTaBUIHA nmap nomajgaer
B KOHJeHCcaTop 9, rjie B npouecce 2—3 npespaiaercs B BOAY (KOH-
HeHCaT), YTO COMNPOBOXKAAETCH OTBOAOM TEIJIOTHI §3 XOJOLHOMY
NPHPOJHOMY HCTOUHHKY — BOJI€, MPOKAaYHBAEMOH WHPKYMALHOHHBIM
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nacocom 6. IToBuineHne gasfeHnsi 10 atMmoctepHoro (B rHTAaTESD-
HoM Oake 8) m go pa6Gouero AaBJeHHs B NMAapOBOM KOTJE NMPOHC-
'XOOHT B mnpouecce 3—4 3a cueT paGoTsl KOHAEHCATHOro 7 M IH-
TarenbHoro 9 nacocos. Takum o6pasoM, uHKI no paGouemy Teny
sambikaercs. OH HasbBaeTcss HHKJIOM Penkuua,

b
Tl

Puc, 1.23. ITapocunoBas ycramoska )
a~cxeMa; 6 — OHRA B pu—nHarpaMMe; s — nukn B Ts-RHuarpamme

Tepmuuecknit KI1[ sroro nukia

n=1— -8 _ 4=h . (1.73)
0 i —i,

agech [1—ia=qq¢ — Ten0Ta, npeBpauienHas B noJesnylo paboty lo, Tae iy H in—
JHTAJIbOHK COOTBETCTBEHHO HA BXO/le K BBIXOE U3 Typ6HHbI.

Tennosbe snekrpocTaHuuH, paboTaoumue nmo HHKAY PeHkHHa,
nenatca Ha konpeHcanuoHHe (K3C) u remnodnkaunoHHBe (Ten-
JoajnexkTpoueHTpaan — TIL).
7{\ , [TepBbie BHpabaThLIBAIOT TOJNBKO
3J€KTPOIHEPrHI0, BTOpHiE MNpes-
5 6 Ha3HayeHH A5 KOMOHHHPOBaH-
HOJi BBipabOTKH 3JIEKTPO3HEPTHH
34 g,= bo o' 1  TemIOTH fAJs TeXHOJOorHYe-
74 AN XTMP CKHX K OHTOBHIX HyxJI. Takoe
43 iammm N ILCHTPaAJK30BaHHOE TemnocHab-
JKEeHHe HasmiBaeTcs TemiodHka-
uuelt. TOLL 3raunTENBHO 3KOHO-
MHYHee IO CpPaBHEHHIO ¢ pas-
3%  nmenbHoH BmpaborTkoii KIC w
IPOHU3BOACTBEHHO - OTOMHTENb-

Puc. 1.24. CpaBHenue KOHAEHCALUMOH- HBIMH KOTEJbHBIMH,
Hc;r%cn?[osggﬂﬂggl%i%“ﬂ°F° kK108 Ha puc. 1.23 B cxeme noka-
pap y 3aHa TypOHHa C IPOMEKYTOUHBIM
oT60opoM  HacTHYHO  orpabo-
TaBIIEr0 napa AJsA TemnocHabxkeHus mnorpebuteneir. Ilpu orcyr-
cTBHH OTGOpa TMapa CXeMa COOTBETCTBYeT KOHACHCAUHOHHOH ycTa-
Hoske. Kongencaunonunit (npouecc I/—2) H TenNoQHKAUHOHHBIH
(npoutecc /—2') pexHMBl paGoOTHl TYpGHHBl NOKa3aHH B Ts-jgHa-

Q,,,_____
Qe

i
I
i
f
i
I
8
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rpamme (pHc. 1.24). Ilonesnas Tensmora — mioliags BHYTPH HHKIA —
yMeHblIaercs, caefoBatenbHo Tepmudeckuit KI1J| nagaer u Bhpa-
GoTKa 3neKkTpoaHeprun cokpaiiaercs. Ognako o6wuil koaduunenT
HCTIONIb30BAHHA TEMjia CXKHMaeMoro TOMJHBA B TeMNOQHKANHOHHOM
yCTAHOBKE BO3pacTaer (3a cyer MOAAYH TEMIOTH MOTpeGHTeNsIM),

T. €.
1= (ly+ ¢5°™)/qy. (1.74)

TAe §2"°TP — KOJIMYECTBO TENJIOTH, HCNOJb3OBAHHOA NOTpeGHTeNAMH (3amITPHXO-
BaHHAA MJIOIIA/b),

drot Koo duunent pasen 65—70 %, Toraa kak na KIC B anek-
TPO3HEPTHIO NpeBpatraercs Tobko 30—40 % tenna Tomaupa, a oc-
tTanbHasa uvacte 6e3po3BpaTHO Tepsiercs. HecMorpsa Ha 31O, 66.B-
las 4acTb 3JMeKTpo3HeprHH mpouspoauTcs Ha K3C, uto BHI3BaHO
pacryilell norpe6HOCTBIO B Hefl.

K3C crpositess Ha KpYNMHBIX MECTOPOXKAEHHAX TOMJVIHBA, H dHEp-
CHsi OT HHX MO JIHHHAM 3JeKTpoNepenayr NOCTYynaeT B IPOMBIIIIEH-
Hble H CeJbCKOXO3sfCTBEHHBIE DaHOHBl, YTO OKa3bIBAETCS [EIIEBJIE
nepeBo3kH TomauBa, a TOLl— B HaceseHHHX MYyHKTAaX ¢ KPYMHBIMH
TENMJIOBBIMH MOTPEGHTENSIMH: NMPOMBIIJIEHHBIMH H KOMMYHAJbHBIMH
NpeANPHATHAMH, XKHJIBIMH MAacCHBaMH.

Ha aromumnix anekrpocrannusx (A9C) pabouee Teno — BonsHo#
nap obpasyercsi 3a cueT Telsa, BLIAENAIOLIErocs B aTOMHBIX peak-
TOpax NpH JENEeHHH siep paclIeNJsioUIHXCsa 3JeMeHTOB (sIepHOTro
roproyero). Ilpu genennn ajgep 1 Kr ypaHa BheNsieTcs dHeprHs,
focTaroyHas JJas obecnedenHs Tensoso#l MomiHocTH 2000 xBr
B TeudeHHe Troja.

Muoronerun#i onwit akcnayatanun A3C mokasan, UTO 3arpsi3-
HEHHe OKpyxkalowefi cpeabl HaMHoro meubwe, 4Yem ot T3l
K3C. B cBs3H ¢ 3THM B rOpojax HaMeYaeTcsi CTPOHTENBCTBO aTOM-
Heix T3LL u peakTopoB Ans TensocHa6xKeHHus.

Ha TensioBBIX H aTOMHBEIX 3JI€KTPOCTAHUHSX NMpeBpalleHne Tena
B paboTy ocyllecTBIsieTcssi B NapoBHIX TypGHHAX, YCTpOHCTBO H
NpHHIHN HeACTBHA KOTOPBIX aHAJOTHYHBI ra3oBbIM TypOHHAM.

2.5. XonopmnbHble YCTaHORKM

HckyceTBeHHBIH X0J104 HAXOJHT ITHPOKOE NMpHMEHEHHE, HanpH-
Mep, NPH COOpPYKEHHH TOHHENEeH MeTpo B BOAOHOCHHIX TPYHTax AJsd
HX 3aMOpaKHBaHHs, A5 CXKHIKEHHS ra3oB, XpaHeHHsS NPOAYKTOB,
B cucremax B, KB.

ITpoH3BOACTBO X0JI01@ OCHOBAHO Ha HCNOJB30BaHHH 06paTHOro
KpyroBoro mpouecca (ilHKJa), cOBeplIaeMOro B MallHHe CIENHa/b-
HbIM BeLIEeCTBOM — XOJIOAHJBHHIM areHToM, MpeanbHbiM AJs XOJ0-
AWNBHBIX YCTAHOBOK siBnsieTcsl o6parHuil uuka Kapuo. Ero addex-
THBHOCTb XapaKTePH3YeTCsi TEOPETHUECKHM XOJOAHJBHBIM Ko3(du-

UHEHTOM — OTHOUIEHHEM  KOJIHYeCTBA  OTBENEHHOM  TemIoTH
K 3arpadyeHHOH pa6orTe:
&t = Golly = To/(Ty — T). (1.75)
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B mapoBo# KOMIDECCHOHHOH XOJIOAMJBHOH MallliHé B Kaué-
¢rpe paGoyHx TeJ MNPHMEHAIOTCA areHTHl ¢ JAOCTAaTOYHO GOJIbIIOMH
TenJoTol mapoo6pa3oBalis H OTHOCHTEJBHO BHICOKOH KPHTHUYECKOH
temneparypoit. Takum TpeGoBaHHAM YHOBJAETBOPAIOT aMMHaK
NH; u ¢peoHb — HCKYCCTBEHHO CHHT€3HDOBaHHHIEe (DTOPXJOPNPO-
H3BOAHBIEe yraeBofoporos THna CmH,F:Cly,.

Ha puc. 1.25 noka3sana cxeMa MalIHHB H UHKJ ee paGorsl B Ts-
nnarpamme. Komnpeccop I/ apna6aTHO cXKHMaeT nap XOJOAH/b-
Horo arenrta (mpouecc /—2), temneparypa nmapa NpH 3TOM BO3pa-
craer. 3aTeM OH MOCTynmaeT B TEMI000MEHHHK — KOHJAEHCaTop 2,
rfie peBpallaeTcs B KHAKOCTb, OTAABas TemJoTy g; (mpouecc 2—

Q) . 5)‘.

| - =2.9760, 5
b Sl ovipett] N
IR x=022 | : :
N I L1 . |
=>4 c 60 a5

Puc. 1.25. [TapokoMppeccHonuas XOJMOAHbNAs MAIIHHA
a — cxema yctpoficTBa; 6 — nka B TS-IHarpaMme

3) oxmaxpaioweii Boje. Ilocae aToro XHAKHHA XJaajoareHT MPONy-
CKaIOT Yepe3 BeHTHJb & (PEAYKTOD), B KOTOPOM OH ApOCcCelHpyercs
(npouecc 3—5), naBieHHe H TeMmIlepaTypa ero noHuxaiorca. Ilo-
JydeHHAas cMecb KHAKOCTH H He6OJbLIOrO KOJIHYeCTBA napa IocTy-
nmaer B Henapuredab 4, rie TpeBpauiaeTcss B Cyxoff map (mpowuecc
5—1), BocnpHHEMAaS TENJIOTY §s.

Hcnapurenp Moxer pasMeniaTbCsi HEMOCPEACTBEHHO B XOJIOAH/b-
Hofi kaMepe 5 (KakK B GbITOBBIX XOJIOAHJbHHKAX) HJIH B NPOMEXY-
TOUHBIX OXJAaJZHTeJAX paccoja (HanpHMeEp, pacTBOpa IOBAPEHHOH
COJIH), He 3aMepsalolliero NPH HH3KHX TeMmmepatypax. Paccon unp-
KyJHPYyeT B cHcTeMe GaTapeii, pa3MelIeHHBIX B OXJaXKAaeMOM IO-
Mewnennn. IIpHiMeHeHHe NpouecoB KHIeHH H KOHAEHCAUHH NMpHOJIH-
XaeT 3TOT WHKJA K obparHomy uukay Penknna. Ilepeoxnampenne
KHAKOTO XJafoareHTa (mpomecc 3—d3’) nosbiimaer 3¢deKkTHBHOCTD
U HKJA.

XonopunbHE# KO3 UUHEHT TaKOH YCTAHOBKH BhHIpa)idercs ue-
pe3 SHTAJbNHH XJaJA0areHTa: S

e— 1t (1.76)

fp— iy
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B naposXexKTOPHOH XoJoAuJbHOM ycraHoBke (pHc. 1.26)
BMeCTO TOPIIHEBOrO KOMIpeccopa HCroJb3yercss axekrop I, pa6o-
TaloWHi HAa mape BellleCTBa, NPHHATOrO B KayecTBe XJaJoareHra.
Jloisi ToNydeHHs Mapa NMpHMeHsieTcesa creunatbubii Korea 2. Ilap xo-
JIOAMJBLHOTO areHTa M3 HClapHTeds 3 mocrynaer B 3xekTop. CMmech
paGoyero H 3XeKTHPYeMOoro napa NpH 3aJlaHHOM JaBJEHHH Tona-
naer B KOoHAeHcaTtop 4, OTAAaBas TeNJIOTY KOHIEHCALHH OXJaxjga-
oweii Boge. KongeHcar XoJ0AHABHOrO areHTa pasieJsiercss Ha ABa
TIOTOKA: OJHH JAPOCCENHPYETCS TpH MOMOIIH BEHTHJs & H TocTy-
naeT B HCIApHTeNb, Iieé OH OTGHpaeT TEMJOTY H3 OXJaXXJaeMoro
noMelleH s, Apyrod HacocoM 6 mojaa-
eTcsl B KOTell. i 2

TakiM o6pasoM, KOMIleHCcauus -
mpouecca ITepeHoca TemJIoTH OT Xo-

I

I — 3
4
7 1 g .09, 00t
2 .
g ‘ g
8
. K 7 6
. ° 4 5
-
b 5 , -
Puc, 126, CxemMa napo’xeKTOpHOH Xo- Puc. 127, Cxema aGcop6uu-
JOAHILHOA YCTAHOBKH ONHOH  XONOAMMBHOH  ycTa-
HOBKH

JOJHOrO Tejd K ropsyeMy B N1apo3KeKTOPHOH yCTaHOBKe MpPOHCXO-
JHT He 3a CYeT 3aTpPaThl 3JeKTPO3HEPTHH Ha NMPHBOA KOMIIpeccopa,
a 3a cueT TEMJOTH, pacxoAyemoll B Kotrje. [3-3a MeHbuieli crou-
MOCTH TEMJOTH MO CPAaBHEHHIO C 3JEKTPOIHEpPTHeill NPOH3BOLACTBO
xoJona obxoaures feurepse. OTCYTCTBHE JAOPOTOCTOSILIEro KOMIIpec-
Copa B TaKHX YCTAHOBKAaXx fBJAETCH BaXKHHM IpenMyurecTtBoMm, He-
o6paTuMHIfl XapakTep MOTEPb SHEPTrHH B 3XKeKTope OOYC/IOBJIHBAET
Oosiee HH3KOe TEpPMOAHHAMHUYECKOE COBEPIIEHCTBO, UTO SBJSETCA
HEJ0CTaTKOM YCTaHOBOK.

DddexTHBHOCTL paboTH MapO3KEKTOPHHX XOJOAHJIBHBIX ycTa-
HOBOK ONEHHBAIOT KO3(Q(HIHEHTOM HCHONb30BAHHSA TEMJIOTH

E=q/q (1.77)

rne gy — trenjoTa, NoABOjRMMAas K pa60qemy mapy B KoT/e na 1 Kr XOJopHab-
HOro arenrta. Bennuuna £=0,7<-0,8.

B a6cop6bunounHo# xoaomuabHoit ycranoske (puc.1.27) ue-
HOJIbSyeTCH SHEPris TakKXe B BHAC TENJOTHI.

B naporeneparop I mocTymaer KOHHEHTPHPOBAHHHIH pacTBOP
AMMHAKa. 3a cYeT TelJoThbl BOJASHOrO napa, JABHXYlIerocs B 3me-
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€BHKe, H3 pacTBOpa HCHapsAeTCds rJIaBHBIM o6pa3oM aMMHaK, Kak
HMelowWuii 6oJee HH3KYIO TeMnepatypy Kumenus. Ero map npu
ompejieJleHHOM JIaBJEHHH TOCTYNAeT B KOHIeHcaTop 2, re npeBpa-
maeTcss B JKHIKOCTb 3a CYeT OXJaXKAEHHA BOJOH. 3arem MHAKHI
aMMHaK JpoccelHpyeTcs BeHTHJeM &, ero JaB/JeHHe nmajaer, H OH
B HemapHTede 4 npeppalaercs B nap, OT6Hpas TEIMJIOTY H3 OXJax-
naeMoro noMellenhs. Ilpoxois BTOpoH ApOCCeNbHBIE BEHTHABL I,
nap B a6cop6epe 6 morsomaercsa pojoil. BrgenseMas Tenjaora a6-
copOuHM OTBOIHTCA OXJAaxnaloiled BomoHt. [{as1 MOALEpIKAHHSA OMH-
HaKoBOH# KOHHIEHTpPALHH pacTBOpa B maporeHepatope u abcopbepe
MeXIy HHMH ycraHoBJaeH Hacoc 7. Ilepexm a6cop6GepoM pacTsop
apoccenupyercs peHTHAeM 8. [lna NOBLIIEHHS 3KOHOMHYHOCTH .
TIPHMEHSAIOT pereHepaTop 9, B KOTOPOM BCTPEUHBlE NIOTOKH 0GMEHH-
BAlOTCA TEIJIOTOH.

CoBpeMeHHBIE YCTAHOBKH HENpPEpHIBHOIO eHCTBHS HMEIOT Ko3d-
duuHeHT Hcmosb3oBaHHA TemaoTH E=0,4-+0,6. Besnacocube yc-
TaHOBKH INepHOIHueckoro nefcTsHd 6oJjiee mpocThl, HO HMEIOT Ma-
JIYI0O XOJOJONPOH3BOIHTENBHOCTL H HH3KHA K03GhOhHIHEHT HCNOJh-
30BaHHS TEILIOTHL.

2.6. TepmorpaHchopmaTopsl M TeNNOBble Hacochl

s MHOTHX TEXHOJIOTHUECKHX IpoleccoB Tpebyercs 3SHEprus
B (opMe TeMJOTH PAa3JHYHOIO TeMmepaTypHoro moreHuuana. On-
HHM H3 TaKHX MPOLECCOB SIBNSETCH OTONJIeHHe JKHJBIX, 0OIecTBeR-
HBIX H TIPOH3BOJCTBEHHHX noMewleHui. OCHOBHHIM croco6oM ToJy-
YeHHsi TeIVIOTH B HACTOSILIEE BpeMsi gBJSAETCA CXKHraHHe TOIIHBA.
[Tpu 3ToM MpOAYKTH cropanus HMeloT Temmneparypy shime 1000 °C,
a TENJOHOCHTENb — BOJa HAXOAHTCH NpH Gosiee HH3KOH TeMmepa-
type. Tennoo6MeH MeXIy HHMH NpH G0JbIIO# Pa3HOCTH TeMIlepa-
TYp CONMpOBOXKAaercsi mnorepefi paboTOCNOCOGHOCTH, UTO € TOYKH
3peHHs SHepreTHueckoro O6asaHca cTpaHH sBAsfeTcss KpaiHe He-
XKeJaTeNbHBIM. '

[TepeiiTn or BhicOKOH TemmepaTyph Ty K Gosee Husko#i Tr Ges
norepH paboTocnoco6GHOCTH MPHHUHIHAJILHO BO3MOXKHO B TE€PMO-
TpaHncdopmarope Ha puc. 1.28 nmana ero sHeprerHueckas
cxeMa H nHKJ B Ts-KOOpIAHHATAX.

Uneanbunit TepMoTpanchopmaTop npedcrasiasier coboil KoM6u-
HaLHIO TEeMJIOBOro ABHraTejsi H XOJOIHIBHON MALIHHB, PabOoTalouHX
no nuknam Kapuo B npenenax temneparyp T1—7Tr 0 To—Ty. Ten-
JIOPHEMHHKOM JIBHTaTeJsi H XOJONHJIbHOH MAaIUHHBl SIBJASETCS HC-
TOUHHK ¢ 3ajaHnoii Temmepartypoii Tr. Pa6ora nBHratens HCIOJb-
3yercs Ha NpPHBOA XoJoXuabHoH maiHHsl. TIpu 3Tom, H3 oKpyxka-
fowedl cpeabl ¢ Temnepartypoit T XOJMOAHJIBbHAS MalllHHa OTOHpaer
TENJIOTy §’s W TMepefaeT ee TENJONPHEMHHKY BMECTE C TEIJIOM,
5KBHBAJEHTHHIM 3aTpaueHnoil pabore lo. B Ts-nuarpaMme niouiann
BHYTPH uHKJIoB KapHo TensoBoro ABHraTelsi H XOJOLHJIbHOH Ma-
IIHHBL paBHH. TakHM 06pasoM, TelJIONPHEMHHK BMECTO ¢ 1O Nps-

18



Mofi CxeMe mnojyuaer TemnoThl §a+q's+lo=¢1+qs T. €. Ha gy
6oapure. (11 oTomHTENbHOA CHCTEMEl, HAmpHMep, BKJAIOUAIOWEH
BOJOTPeHHHIl KOTeJ, OT HPOLYKTOB CrOpaHHs TOIJHBAa C TeMmepa-
typoi ¢;=1500 °C cereBoit Bome ¢ TeMnepatypo# fr=150°C mnepe-
JIaercs nyTeM HepaBHOBecHoro remioo6Mena 1 kI remma. Ecan
OCyLIEeCTBHTb npouecc 6e3 morepH paboTocmocoGHOCTH, TO 3a CUer
toro e 1 kXX Tensa B OTOMHTEJNBHYIO CHCTEMY MOXKHO NEPEIaTh
24 kHdx rennma, u3 uux 1,4 KX
or6upaercs H3 OKpyxaiomiefi cpeibl

XosNopHnpHasi MallHHA B CXeMme
TpaHcopMaTOpa Ha3BIBAeTCH «Teln-
JOBEIM Hacocom». Ero 3ddekrtus-

Om HU3KONOMERUUONBHOZD

o
5
S 11K
: g
a) ] Hr 1 2 T, 3 OmanauBaemoe
z nomeujenue
g
S
e
34 1 3T
7
o) 2 LD/ PR
1 2 !
V/J 71 <—A
)

Puc. 1.28, Ilpunnun pabori TepMorpamc- Puc. 1.29. CxeMa mosympoBogHHKO-
¢dopmaTtopa BOTO «TENIOBOTO Hacoca»

a— cxemMa; 6 — WHKAL TeMAOBOA H XOJOMHIL-
Hoft Mawwuu B Ts-gHarpaMme

HOCThL OneHHBaerca Ko3dgHuHentoM npeo6pa3oBaHHs, HIH OTOMH-
TeJBbHHM KO3 pHUHEHTOM,

9 =qllo= (g2 + lo)/lo=2+ 1. (1.78

IlpuBenennas ¢opmyna cBA3LIBAET OTONHTENBHBIH H XOJOIHJb-
Hbi#l K03¢ PHLIHEHTH!.

U3 cxeMb TepmoTpaHchopMaTopa HCKJAIOYAIOTCS H JBHraTelb H
«TENIoBOA HACOC», €CAH NMPHMEHHTH aGCOPGIHOHHYIO XOMOMHILHYIO
YCTaHOBKY, HCNapHTeNbr KOTOPOH HAXOOHTCH NPH TeMmIlepaType OK-
pyxawomefi cpenbl, a KoHAencauus B abcopbepe IIPOHCXOIHT NpPH
Temneparype Tr. Takum o6pasoM, remsora ¢ Temmepatypoir Ty
npeo6pasyerca B GoJbliee ee KodnuecTBo npH Tr. DTa ycTaHOBKa
npefcrasasier Gosbuiof HHTepec BCJAEICTBHE €e TNpPOCTOTHI,

[TepcneKTHBHH H 3jeKTpHUeCKHe NOJYNPOBOJHHKOBHIE <«TEILIO-
Bhle Hacochi» (puc. 1.29). Uepes Gatapeio / mosynpoBOAHHKOBHIX
3JIEMEHTOB, cMaH KOTOpbiX HaXORATCS B Pa3MHUHBIX KaHajax 2 H
3, mpomycKaeTcs NOCTOAHHHA TOK. B 3aBHCHMOCTH OT HanpaBJ/eHHs
TOKa OHH CNAaW HarpeBaloTCs, Apyrue oxgaxnaorcs. Ilo xanamy
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3 mponyckaercsi, HampHMep, HapyXHBI Bo3LyX, a Mo KaHany 2
UHPKYJHpYeT BO3AYX MNoMmemeHHd. Temmora Hapy:Horo BO3AyXa
BOCIpHHHMAaeTcs XOJNOAHBIMH CNAasiMH H nepelaercs TOPAYHMH
cnasiMH BO3Lyxy noMemeHnsi. S¢(deKTHBHOCT, TAKOTO OTONJIEHHS
MOXKHO MPOHIJIIOCTPHPOBATh CJAeXYIOIHM npumepoM. Ilpu moazep-
KaHHH B KoMHaTe Temmepartypn 17 °C (TeMmepaTypa Hapy¥KHOrO
Bosgyxa 7°C) na 1 KBT«u 3arpaueHHOH 3/eKTPOIHEPTHH MOXKHO
nonyunts 29 KBT-u TenmoTH nsA OTONJIEHHS, T. €. H3 OKPyXalo-
meid cpenbl MoxeT GHTb B3fATO 28 KBT-4 «mapoBoii» sHepruu.
HsMmenenne HanpaB/ieHHs 3JeKTpHUeCKOro TokKa jesnaeT HmpuHGop
OXJIaXKIAIOWHM BO3AYX TNOMEUIeHHs B JKapKoe BpeMs roja.

FNABA 3
OCHOBbI TEMJIOMACCOOBMEHA

3.1. Buasl TennonepeHoca

TenaonposoOrocTo (KOHOYKYUA) — NMepeHOC TENJOTH NpPH He-
NOCPeACTBEHHOM CONPHKOCHOBEHHH TeJl MJH HX 4YacTedl ¢ pasyHu-
HOll TeMnepatypoil. TaKoil nepeHoc — pe3ysbTaT TENJIOBOrO JIBHXKe-
HHSi MHKPOYACTHI BemiecTBa (MOJIEKyJ, aTOMOB, 3JIEKTPOHOB), OH
XapaKTepeH IJis TBEPABIX TeN, a TaKXe rasoB H XHJIKocrell, B KO-
TOPHIX OTCYTCTBYeT BHIHMBIl mepeHoc Macch. KoWsexkyus — nepe-
HOC TeNJIOTH 3a CUET NepeMelleHHs B NPOCTPAHCTBE MacCH raso-
06pa3Horo, XHAKOTO H CHIIy4ero BewlecTB. leniosoe usayuerue
(paduayus) — nepeHoc TEMJIOTHI OT OZHHX TesM K JPYTHM 3JEKTPO-
MarHHTHBIMH BOJHAaMH. B aTOM npouecce BHYTpeHHSIl aHeprus Tena
npeBpamiaeTcs B SHEPrHIO 3J1eKTPOMArHHTHOTO IO, MOIJouiaeMyio
IpPYrHM TEJIOM H BHIENSEeMYIO B BHIE TEMJOTHI.

3. 2. TennonposogHOCTDL

3axon Pypve. TennonpoBogHoCTh CBsi3aHa € paclpeesieHHEM
TeMnepaTyp BHYTPH Tesa. COBOKYNHOCTh, MTHOBEHHBIX 3HaueHHMH
TEMIEpaTypsl BO BceX TOYKAax Tesna — TeMmepaTypHoe mose. TeM-
nepatypa B ofuieM ciayyae — QYHKUHS KOOpIHHAT H BpEMEHH T,
T. e. t=[f(x y, 2, 7). Ecnin TemnepaTrypa Bo BpEeMeHH MeHsercs,
TO TOJIe — HeycTaHOBHBIIeecs: (HeCTaLHOHAPHOE), a €CJH He MeHs-
eTcs — ycTaHoBHBLIeecss (cranpoHapHoe). B 3aBHCHMOCTH OT yHcsa
paccMaTpHBaeMBX KOODIHHAT moJie MOXeT OBITb OJHO-, IBYX-
H TPEXMEPHHIM.

FeomeTpHueckoe MeCTO TOYeK ¢ OJHHAKOBOH TeMmnepaTypoi
npencTabiaser co60f H30TepMHUECKYIO NOBepXHOCTb. [Be moBepx-
HOCTH HE MOryT nepeceKkaThcs, TaK KaK oxHa o6ilas JIMHHA ¢ pas-
JUYHBIMH TeMmepaTypaMHu cyuecTBoBaTh He MoxkeT. -HauGonee un-
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TéHCHBHOe H3MéHeHHe TéMmriepaTypHl NPOHCXOAHT MO HOPpMail K H30-
TepMHYECKOH MmoBepXHocTH. Ilpenen OTHOLIEHHS H3MEHEHHs TeMIle-
paTypbl K PacCTOSHHIO MeXAy H30TepMaMH Ha3blBaercs TpajHeH-
TOM TeMmnepaTtyp H o603Hauaercs

lim (At/An) = 0t/on = grad ¢ = Af. (1.79)
An—0

F'paaneHT TeMnepaTyp — BEKTOp, HANpaBJAEHHHH B CTO-
POHY MOBHIIIEHHS TeMIepaTypHh.

HM3yuas TemaonpoBogHOCTh B TBepIHx Tenax, Pypbe ycTaHOBHI,
YTO KOJHYECTBO TEIIOTH, Mpolleflleii 4Yepe3 H30TEPMHUECKYIO IO-
BEPXHOCTb, MPOMOPIHOHANLHO TPaJHEHTY TeMIepaTyphbl, MJIOWLALH
F u BpemeHH T.

Q= —19t pr; (1.80)
on
JJi1 JIOTHOCTH TENJJOBOI'O NMOTOKA
Q ot
_Q __,0 .81
9 Fx on ( )

DTH ypaBHeHHs BHIPaXKalT 3aKOH TemaonpoBogHocTH Pypee.
H3-3a BcTpeunoro HampaBJ/ieHHs BEKTOPOB TpajHeHTa TeMIepaTyp
H MOTOKa TEMJOTH B ()OPMYJIaX CTaBHTCS MHHYC.

[TnoTHOCTL TEMJIOBOTO MOTOKa H3Mepsiercs B BT/M2, a B TeXHH-
yeckoit CHcTeMe — B Kkaj/(M2-4). CoOTHOlIeHHEe paccMaTpHBae-
Mbix egunuu: | kkan/(m?-4)=1,163 Br/m2,

Koa¢dHiueHT TensonpoBOAHOCTH A — KOJHUECTBO TEMJIOTHI,
nepeHocHMof yepe3 1 M2 H30TepMHYeCKOH NOBEPXHOCTH B €IHHHIY
BpeMeHH NpPH rpajHeHTe TEMIEpaTypbl, paBHOM exHHHue. B coor-
BeTCTBHH ¢ (DH3HYECKHM CMBICJIOM €ro eJHHHNA H3MEpPEeHHs —
Br/(m-K), B TexuHueckoil cHcreme — Kkaa/(M-u-°C).

Hna pacueToB 3HAYeHHss A NPHHHMAIOT MO CIPaBOYHHIM Tab-
JIHIAM.

Ilns rasoe u napos A=0,005+0,5 Brt/(Mm-K). Or paBaenns
MOYTH He 3aBHCHT (3a HCKJIOUEHHeM Beicokoro, Gosnee 200 MIla, u
HH3Koro, MeHee 3 kIla). Bosmyx npu ¢=0°C umeer A=0,0244
Br/(m-K). Oas xugkocre#t A=0,08-+0,7 Br/(m-K). C noBhlure-
HHEM TeMIlepaTyphl (3a HCKJIOYeHHeM BOAB H IVIHIEpHHA) BeJH-
yHHa A ymeHbwaerca. [das Boas A=0,6 Br/(M-K). das crpou-
TEeJIbHbIX H TEMJIOH3OJANHOHHEIX MartepHanoB A=0,02-+3,0 Br/(m-
+K). Bennunna A 3aBHCHT OT TeMNepaTyphl, IOTHOCTH, CTPYKTYPHI,
MOPHCTOCTH H BJAXHOCTH. TaK, gng cyxoro kHpmuya A=0,3, ngns
BraxHoro — 0,9. Ecnin A<0,2 Br/(M:K), To a1H MarepHanu or-
HOCAT K TeMJIOH3OMSAUHOHHBIM. [l Merannos H CnJaBoB A H3Me-
Haercs oT 8 (BHecMyT) mo 410 (cepeGpo); mas memu — A= 395,
ons amomunns — 210, gns crann—52 Br/(M-K). Ha A cranu
Gonblroe BAHSHHE OKA3BIBAIOT PASJAHYHBIE IPHMECH.

TenaonposodnocTs naockoti crenky. TTyCTh MAOCKas OLHOPOXHAS
- cTenka (pHuc. 1.30) HMeer TONIUHHY 8 H BHIOJHEHAa H3 MaTepHaJa
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¢ KO3(pPHIUENTOM TelstonpoBogHocTH A=const. Ha suemnux fo-
BEPXHOCTAX ee TOAMEePKHBAIOTCS MOCTOSHHBIe TeMIepaTyphl, NpH-
yem £,°7>1,°T. Bekrop ¢ HampamJjeH BNpaBo BROJbL ocH Xx. Temrme-
paTypHoe noje — OJHOMEPHOE, H30TEPMHYECKHE TOBEPXHOCTH —
TJIOCKHE, PEXUM — CTanHOHapHHH. Brigenum BHYTpH creHKH cjof

th PR B
dy
tB,T‘7
=i
- Const \@Ff‘(t) ' !
‘ 2
N ’ rtg' 3
A1, || fe
dz
' &
0 > [
Puc. 1.30. TenmonpoBonzocTh Puc. 1.32. TennonpoBoanocTs
OINHOPOXHOR IJOCKOH CTEeHKH UHJAHHIPHYECKOH CTeHKH
cr 1
t1 = ‘
1
o
|
4 SR 2
N
et ' 3
e U
ty |- ;
t
| |
| 1
L 4
t< n+f=4  Puc. 131, Tpadmueckoe onpexnese-
R, R, R HHe TEMNepatyp B TOJIE MHOro-
—= CNIOTHOR CTEHKH

dx, Mg KOTOPOro Ha ocHoBanuu ypasHeHHs (1.81) nafinem df=
= —3 4.
IlpouHTerpyupoBas 310 BHIpa)KeHHe W HpOU3BEAs TpeoGpasoBa-

HUS, MONYUYHM
g = (MO) (1" — 57) = (£ —15¥)/R. (1.82)

Benuunna 6/A=R wm2?-K/Bt; m2-u4.°C/KKan — TepMHYECKOE COMpO-
TUBJIEHHE, ONpeJesiollee HHTEHCHBHOCTb MAaJeHHS TeMIepaTypbl
B CTEHKE.
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Orpax/fienusi 3JaHHH ¥ coopyXeHH#t BHINOJHSIOTCH, KAK Mpa-
BHJIO, HC OMHOCJAOHHBIMH, 8 MHOTFOCJOHHBIMH (HAllpHMED BHYTpEH-
HSS IITyKaTypKa, KNDIHYHAS CTeHa, HapyXHas oO6JHIOBKa); 06-
MYypOBK4 Iieuel, TOIOK, KOTJIOB H T. A. TakKKe MOKCT OBITb H3 He-
CKOJILKHX CJI0€B Pa3HOPOJHHLIX MaTepHaJsoB.

PaccMOTpHM CTEHKY, COCTOSILLYIO H3 TPeX IVIOTHO MPHJEraloulHx
cnoes TonuuHo# 8, 82 u §3. CoorBercTBeHHO KO3(DHUUHEHTH Tern-
JIONPOBORHOCTH JJIsi HHX — A1, Ag U As. TeMmmeparypel BHYTpeHHei
¥ BHellTHell TOBEPXHOCTeH CTEHBI HU3BECTHBE: {°Ty W [°T,, TeMmmepa-
TypH B TJIOCKOCTH KOHTaKTa cjoeB o603Hauum (°Tp u 1°7s.

ITpu cranHoHapHOM peXXHME IJIOTHOCTH TEMJIOBOTO NOTOKA OfH-
HAKOBa AJIS KaxKJAOro H3 CJIOEB, NIOSTOMY

0 (67— ) R = (1 = )Ry = (57— 7).

Bripa3us pasHOCTH TeMIEPaTyp U NPOCYMMHPOBAB BHIPaXKeHHS,
MOJMYYUM TJIOTHOCTb TEIVIOBOTO MOTOKa

g=(T—17)/ (R + Ry + Ry) .

ITo aHasmoruu MOXKHO HamHCaTh, PacyeTHYIO (OpMYyay AJs CI0XK-
HOH CTEHKH, COCTOsllledi H3 n CJI0eB:

g= (’TT_’E:LI)/Z:R“ (1.83)
=

Temneparypy B m1060M ceYeHHH TaKoH cTeHKH YyAoGHO ompe-
aenats rpaduuecku (puc. 1.31). ITo ocu opauHaT oTKnagbIBaIOT
TEMNEepaTypbl B HHTEpBaje OT [°%; no #Tpyy, a Mo ocu abepuec —
Ry, Ry v 1. n. Ilpu Ai=const Touku 1 u (n+1) coexuHsioT npsimMoit
JIHHHEH.

MHoroc/ofiHy10 CTEHKY 4aCTO DPAcCUHTHIBAIOT KaK OJHOCJOHHYIO,
BBO/A IKBHBAJEHTHBIA KO3(p(HINEHT TENJONPOBOTHOCTU Ay, ONpE-

n
gensieMbii H3 (HOPMYJB SKBHBAJEHTHOTO CONPOTHBJIEHHUS: Zs.-/x3=
i=1

n
=Y (&/M). OTKyna

i=l

n n
hs = ) 83l D (8ilhi)-

i=l1 i=1

H3-3a Hu3KoH TemnoNmpoBOZHOCTH AayKe TOHKHE 3a30pHl, 3aloJ-
HEHHLE BO3J1YXOM, CHJbHO BJIHSIOT Ha A, TO3TOMY INpPH pacuere
OrpaxKieHHfi TepMHYECKHM COIPOTHBJICHHEM BO3AYIIHHIX TPOCIOEK
npeHe6peraTy HEMb34.

Tenaonposodrocte yurundpuueckod cretxu. Ilyers nunuumpu-
ucckas oIHOPOAHAs cTeHka (Tpy6a) mauHOA I, ¢ BHyTpeHHHM d
H BHemnuM do AHAaMETPaMH BBHINOJIHEHA H3 MaTepHala C NMOCTOSH-
HBIM KO3 QHIMEHTOM TENJIONPOBOJHOCTH A. BHYTpeHHsss u BHewr-
 HeAfl TOBEPXHOCTH HMEIOT TeMIIEPATYPBbl COOTBETCTBEHHO [CT{>[CT,
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(puc. 1.32). Vsorepmiiueckite 10BepXHOCTH — WHMHIAPHUECKHE, (10-
3TOMY IpajHeHT TeMIlepaTyphl HANpaBieH pajHabHO.

BbigeqHM BHYTPH CTEHKH 3JIeMEHTAaPHBIH KOMbUEBOH cJOH TOJ-
mHHOH dr ¢ paxuycom r. KoaHuecTBO TeNAOTH, NMpoXoAsulel Udepes
Hero

dt d
Q—A—F1= —QanT—t-
dn dr

[Tocne paspenenuss nmepeMeHHBLIX, MHTErPHPOBaHHg U mpeolbpa-
30BaHH#l MOJNYYHM JIHHEHHYIO MJIOTHOCThL TEMJIOBOTO MOTOKa

Q t(‘.’l‘ . tcx‘
It 1 d,
—ln —=
2mh, d;
JlJis MHOToc/JIONHOH UMJIMHAPHYECKOH CTEHKH
p
tcr . tcr tCT . tCT
q= - 1 n+l1 — 1 - n+1 , (1.85)
}1 L jp G Y. Ry
2n\; di i=l1

i=1

rae Rjy; — TepPMHUECKOe CONpDOTHBJEHHe TEMJONPOBOLHOCTH IS (-& IIMJAHHIPHYe-
ckoil crenkH, M-K/Bt (M- u-°C/kkan).

IMpu dy/di<1,7 KpHUBH3HOH CTEHKH MOXKHO NpeHebpeub u HC-
NoJb30BaTh (POpPMyNy IS NMJIOCKOH CTEHKH (TOrpemHocTb He 60-
nee 3 %).

Pacuer HeoZHOPOOHBIX KOHCTPYKIHH, HanpuMep GeTOHHBIX
C1POHTEJIbHHX H3AENHIl ¢ «TeIJIOBBIMH MOCTHKAaMH» (CTajbHas ap-
MaTypa, KpenexHble Aerasd u Np.), MPOU3BOIAT NMYTEM YCIOBHOI'O
pasfiesieHHss X Ha NpocThle 3JeMeHTH. B 3aBHCHMOCTH OT CJIOXK-
HOCTH KOHMCTPYKHHH TakKoH cmoco6 pacyera MOXKeT OKa3aTbesl
BecbMa NPHOMHKEHHHM. Bosee Tounbie pacueThl mosyyaiorcs MpH
HCMOJIb30BAHHH METOIOB 3JIEKTPOTENJIOBOH aHaJOrHH, PeaslH3yeMbiX
Ju60 Ha CreyHasNbHbIX aHAJOroBHX JBM — ceTOYHBHIX 3JIEeKTPOHH-
rerparopax, Ju6o mnpocrefilIMM nyTeM —Ha o0co60# 3JEeKTpONpo-
BOIHO# OGymare, B o6oux cnyuasx HcnoJsb3yercs (opMaJjbHas aHa-
Jorus MexXny sakoHamu Pypee u Oma.

3.3. KouBeKTHBHLIN Tennoobmen

3axon Hororona. Tlpouecc nepeHoca TemJOThi KOHBeKnUeHd CBS-
3aH ¢ MEepeHOCOM MaccHh MOJBHKHOH cpenbl. JIBHKeHHe B KHIKO-
CTSX U ra3ax BO3HHKaeT JHG0 3a CYeT PAa3HOCTH NIJIOTHOCTEH X0J0[-
HBIX M HarpeThX Macc cpenbl (cBoGOmHAs, €cTecTBeHHAs KOHBEK-
uHsa), Jau60 NpHU TOMOmH IIOCTOPOHHUX 1OOGyIUTeNell IBUKeHHS,
HANpHMep BEHTHJATOPOB, HACOCOB, a’3palMu (BbBIHYXKIEHHas, Hc-
KyccTBEHHAsi KOHBeKnHus). Ilpu pBUXKeHMH cpembl Yy NOBEPXHOCTH
TBEpAOrO TeJaa 3a cYeT PA3HOCTH TeMIlePaTyp BO3HHKAET KOHBeK-
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THBHBI Tennoo6MeH. KomnyuecTBO TeNnsOTH B 3TOM c/lydae onpelle-
nsiercs 3akoHoM HbioToHa:

Q = « ({7 — *) Fr, (1.86)
rie ¢ — Ko3Q}HUHEHT TENJOOTHAYH, XapaKTEPH3YIOLIHE HHTElCHBHOCTb mepe-
HOCA Tenaa; T W ™ — TeMnepaTypbl CTEHKH H XKHEKOCTH (HHEEKC «XK» obuwmit
ISl KHIKHX H rasoo6pasHbiX cpex).

dU3HYECKUHA CMBICA O — KOJHYECTBO Telja, KOTOPHIM OOGMeHH-
BaloTcs cpefa U 1 M? nmoBepXHOCTH TBEpHOro Tejaa IPH Pa3HOCTH
TEMNEPAaTyp MeXIy HUMHM B OIHH Tpajyc 3a eIHHHIY BpeMEHH.
Konuuecrso tenna o usMepsiercs B Br/(m2-K), a B TexHHueckol
cucreMe — B KkaJga/(m2.4-°C). CoorHolrenue
enurun: 1 kkan/(m2-4.°C)=1,136 Br/(M2-K).

Ha Temnoo6MeH BAHAIOT PEXHMB TeYEHHs:
JNaMHHapHBH u TypOynenTHbi#l. IlepBuit xapak-
TEPHU3yeTcsl CMNOKOHHBIM, CTPyHYaTHM JBHXKe-
HHEM, BTOPOMH-— HEYNOPALOYEHHbIM, BHXPEBBIM.
HMameHeHHe pexHUMa TeueHHs NPOHCXOAUT B ne-
pexonHofi o6sacTH NMpH HEKOTOPOH KpATHYECKOH
CKOPOCTH Wyp, YCTAHOBJIEHO, YTO OIOHH pexHM
B JApYrofl mnepexogHT INpH KPHTHYECKOM YHCIE
Pefinonbaca. Hanpumep, nns Tpy6 ¢ BHyTpeH-
HHM nuaMmerpom d

Reyp = wypd/v = 2000

3flech v — KHIeMaTHYecKas BA3KOCTB CPeisl, M%/c.

Puc. 1.33. PasBuTHe TenJ0BOro NOTPAHHYHOTO CJOS y Bep-
THKA/bHOK NOBEPXHOCTH NPH KOHBEKTHBHOM TenJjooGmene

Hoepanuunsii caoi. Tlpn M060M pexuMe TEUEHHS] Y MOBEPXHO-
CTH 06TeKaeMOro Tesa CHJBI BA3KOI'O TPEHHs CHHXKAIOT CKOPOCThb
cpegnl mo Hynas. Tak ob6pasyercs norpaHu4HHIA ciaofi. Ilepemaua
TeNJa Yyepe3 Hero OCyHIecTBJAETCS NMyTeM TemJonpoBoXHOCTH. Ilpu
JIAMHHAapHOM JBHXKEHHH TAKOH NepeHOoc paclpoCTPaHsercs Ha BCIO
Maccy cpelbl; pH TypOyJeHTHOM — TOJBKO Ha NOTPaHHUYHBIA cJO;
B sjipe NMOTOKAa MepeHOoc NPOHCXOMUT MNyreM HHTEHCHBHOro mepe-
MewryBanus uacruu. Ha puc. 1.33 mokasan xapakrep u3MeHeHus
Temmeparypsl cpennbl. Pe3koe ee nanmeHye H3-3a HU3KOH Temonpo-
BOIHOCTH ra3oB M xuIkocTell Habmaiomaerca B mpepenax MOrpaHHY-
HOTO cJios, CJIEIOBaTeJbHO, HHTEHCHBHOCTH TEMJIOOTHAYH B OCHOB-
HOM ofipefessieTcsi €ro TepMHYECKHM CONPOTHBJEHHEM R¢=08c/hx.
3mech npumenum 3akoH dypee.

ITnorHocTs TEMJIOBOTO MOTOKA 4Yepe3 MOrPAHUYHBIA CJIOH

g= %}5‘ ({7 — %) = a (1T — ), (1.87)
c

OTKyIa
' @ = ?\7;(/6(:7
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Srta (opMyna NMO3BONAET YCTAHOBHTH OCHOBHbie (PAKTODHI, BJH-
Al0U[e Ha HHTEHCHBHOCTL TenmAooOMeHa KoHBekpjuefl. Tak, TOJ-
I[HHA TIOTPAHHYHOTO ¢JI0Sl 8¢ 3aBHCHT OT BSI3KOCTH CPeEJH, KOTOPas
BMecTe ¢ KO3((HIHEHTOM TENJIONPOBOTHOCTH Ay ONPELENAeT e
npupony. Temneparypa BiHsieT Ha BENHUYHHY @, IOTOMY YTO OT Hee
3aBUCAT H BA3KOCTb H TEMJIONPOBOXHOCTb. CKOpOCTL IBHIKEHUS
cpelbl ONpejensieT TOMUHHY NOrPAHHYHOIO CJIOA, a CJEeI0BaTelbHO,
¥ K03 (Ui HeHT TemnooTAauu. Ha . BAHAIOT TaKxKe (popMa moBepx-
HOCTH, ee OPHEHTAalHs IO OTHOIIEHHIO K NOTOKY, COCTOSIHHe TOBEpX-
HocTH (TJIajiKas MJIM LIepoXoBaTasi) H T. L.

Mo ¢opmyne (1.87) 3HaueHHe a HafiTH Henb3s, TaK KAK HHCTPY-
MEHTAJbHOIrG H3MepeHHs TOJIUHHB TMOTPAHHYHOrO C€J10f MOKA He
CylecTByeT (KpoMe H3MepeHHS TOJINHHBI TIJIEHKH MKHIKOCTH IIpH
KongeHcanud napa). ITosroMy a, Kak U ., MOryt GHITh HafIeHbl
TOJNBKO KoCBeHHBIM myTeM. OTcioma cienyer, uTo 3akKoHn Pypbe
u HeloToHa mnsi KOHBEKTHBHOro TemiooGMeHa OKa3biBalOTCs pPaB-
HOIIEHHBIM U,

Ocxosor Teopuu nodobus. Tlogo6Hble GUrypH XxapaKTepH3yOTCA
ycnoBueM Ij/ly=idem (3mech I} u l;— nuHelHble pa3MepH peaJb-
Horo o06bekTa H ero Monenu). 3TO OTHOUIEHHE Ha3biBaerca MO -
CTOAHHOH reoMeTpHYecKOoro nmomo6us.

TeueHue nByX pasnuuHBIX cpel NMpU momo6uH CHJ, BHI3BaABIIHUX
3TO IBHXKeHHe, CUHTaeTcsi MOJOGHBIM, €C/IH PeXHMbl TEUeHHs OJIH-
HAKOBH. 3To—rujgpoalUHaMHiIecKkoe nopobue.

Ecny pacnpenenende TeMmepaTyp M TEMJIOBHX MOTOKOB B ABYX
TeNaX COOTHOCATCA B OMpejeNeHHOM MacliTabe, TO 3TH sABJEHHSA
HoJOOHBL. B 3TOM CYyTh TE€NMNOBOTO NOAO06HA.

Takum o6pasom, noHaTHe noAo6usT NPUMEHHMO K (DH3HYECKHM
ABJIEHHSAM, Ka4eCTBEHHO OJHODOJHBIM H OMHCHEBAaEMBIM OJHHAaKO-
BHIMH TIO ¢opMe H CONEePXKAHHIO aHAJHTHYECKHMH YDaBHEHHSMH.
Ilpn 3TOoM o0O6s3aTenbHbl YCJIOBHSL TreoMeTpHueckoro momobwus.
Tosbko B reoMerpHuecKH MOAOGHHIX CHCTEMax MpPOTEKalOT Moa06-
Hbie (usuueckue mnponecch. CymecTBYIOT siBleHHS, KOTOpHie IO
cBoell TNpHpoJe Pa3JHYHBE, HO ONHCHBAIOTCA OJMHAKOBBIMH IO
¢opMe ypaBHeHusMu. Hanpumep, TemIonpoBoIHOCTL — YPaBHEHHEM
dypne, a 3AeKTPONPOBOIHOCTL — YpaBHeHuem OMa. TH ABIeHHS—
He Moao0Hble, 3 aHAJOrHYHEe,

IMocTosinnble momo6us fAns pasiHYHBIX BeJHYHAH B HOZOGHHIX
ABJIEHHAX HUMEIOT CTPOro OMNpefeseHHBle 3HAUEeHHS, KOTOPHE IMOJY-
YaloTCH H3 aHaJH3a MaTeMaTHYeCKOro OIHCaHHs IpPOHeccoB. IJTH
BEJIMYHHBl HA3BIBAIOT YHCcaAaMH (KpDHUTepuAMH) NMono6HsA H
0603HAYAIOT OBYMS HAYaJbHHIMH GYKBaMH HMEH y4eHBIX, BHeCIIHX
CBOH BKJaJ B COOTBeTCTBYIOIYyi0 obsacTb Hayku, Hanpumep Re
(Reynolds). Yuncna nono6us — Ge3pasMepHble BeJIHYHHBL

Teopus momo6us TMo3BoJsieT, He pellas cHcTeMy AHbdepeHuH-
aNbHBIX ypaBHEHHH, MOJYYUTh M3 HHX YHCJIa MOAOGHS H Ha OCHOBe
9KCTePHMEHTANMbHEIX JAaHHBIX, HAaANeHHBIX Ha (DH3HYECKHX MOJe-
75X, COCTaBHTb ypaBHeHHe nmogoGug. Ono Gymer cnpaBeasupo Aaf
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Beex mHojoBubix fiporeccoB B objiactil, orpaHuieHHOH YCJIOBHAMH
MOCTaBJIEHHOTO 3KCIIEPHMEHTA.

[Tomo6ue npoiteccoB Temjloo6MeHa NpPH BHIHYKIEHHOH KOHBEK-
(MM TPHUBOIHMT K yHcaaM nojobus IIpaninrns, xapakrepH3yiouero
Tennogpusudeckne cpodicrBa cpenn Pr=w/a, Hyccenbra, Xapakre-
pU3YIOLier0 HHTEHCHBHOCTH KOHBEKTHBHOrO Temmoobmena Nu=al/a,
u Pefivonbnca, onpenensomero pexuM teuehus Re=wl/v. B arux
bopmynax a=~a/(cpp) — KoahhUnHEHT TeMIepaTypoNpOBOLHOCTH,
m2/c; | — xapakTepHHH AuHelHH pa3mep, M.

YparHenue noaobus /s KOHBEKTHBHOrO Temsnoo6meHa IIDH BHI-
HYKJIEHHOM JBHXKeHHH cpefbl

Nu = f (Re, Pr). (1.88)

ITogo6ue mpoiteccos Temnoo6meHa npH cBo6OAHOA KOHBEKIHH,
XapakTepHOH, HaipHMep, AJs OTOMUTEJIbHHX NPHGOPOB (paaHaTo-
POB, KOHBEKTOPOB H T. IL.), HaeT TOXe JBa ONpPeneNsaiouIMX YHC/a
[pannrns u Fpacroda Gr=gp (1c*™—1*)I[3/v?; 3necr g — ycKopenue
cBoGopHoro magenusi, m/c?; B — KoadduuueHT o6beMHOro pacuru-
penus, K—1

YpapHenne momo6usi I1si CBOGONHON KOHBEKIHH INPHMET BHI,

Nu = f(Gr, Pr). (1.89)

Ilpumenenue teopuu nodobus Oara 0000ujeHUs ONbITHOIX OQH-
Hbix no rtenaoobmery. T1py MocTaHoBKe SKCIEPUMEHTOB MO KOHBEK-
THBHOMY TeIJoOOMeHY NpOU3BOIATCA H3MEDEHHs BCeX BeJHYUH,
BXOAAIHX B 4HcAa NMOAOGHS HM3yYyaeMoro fiBJeHHs, a PEe3YJbTaThl
onbiToB 06pabaThBaloOTCs TAaK, YTOGB MeEXIy YHCAaMH INomo6us
Obijla TIoNyYeHa CBfA3b B BHIE KDPHTEPHANBHOrO YPaBHeHHs, Kalk-
[oe yucao mogobus KOToporo Oblao 6B OJHHAKOBO fAJd BCEX INO-
no6HBIX TponeccoB. Takum o6pasoM, Teopus MOKOGHsA MO CYLIECTBY
ABJSieTCA TeOpHeH 3KCIepHMeHTa.

Hanpumep, B ombiTax N0 TemI00TZaue CTPOHTENBHBIX Orpax-
OeHHA OT HAapYKHOH NOBEPXHOCTH K BO3AYXY MNPH BHIHYKIEHHOM
KOHBEKIHH (W — CKOPOCTh BeTpa, M/cC) A/ JIeTHUX YCJOBHHA Haii-
JleHa 3MmHpHYecKasi 3aBHCHMOCTh

o=>563411,3Vw. (1.90)

STa dopmyaa NMPHrofHA TOJBKO MIJIsi CTPOrO OrPaHHYEHHBIX yC-
Josuii. O6paboTKa ONBITHBIX HAHHBIX Ha OCHOBE TEOPHH TONO6HA
AJS BBIHYKJIEHHOH KOHBEKIHH Y IJIOCKMX TOBEPXHOCTEH Jaja cie-
Ryouue KpHTepHaJbHbie ypaBHenus (npu Pr>0,5):

JamMuHapHoe TedeHHe cpenbl (Re<5-10%)

Nu = 0,67-Re®5pr®33; (1.91)
TypGynenTHoe TedeHue (Re>5-108)
Nu = 0,035R e%8pr0:33; (1.92)

3fecb B uHcaaXx Nu u Re — XapakTepuwifi nuuefinnifi pasMep ! — pamHa OYTH no-
TOKA CpeAnl Ha PAaCUeTHOM ydacTKe, M.
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Jins cpoboanoh xomsexumn npu Pr=05 nomyieio kputepii-
aJIbHOE ypaBHeHHe
Nu = G (Gr-Pr)". (1.93)
Ilpu Gr-Pr<10-2 onbithnit kKo3pduunent C=0,45 n=0; npu
103<Gr-Pr<b5-102—C=1,18, n=1/8; 5-102<Gr-Pr<2.10—
—C=0,54, n=1,4; npu Gr-Pr>2.10"—C=0,135, n=1,3.
KpHuTepHanbHble ypaBHEHHSI H pacyeTHbie (HOPMYJIH TPHBOIATCH

B CNIPAaBOYHHKAX IO TeNJIONepenavye, a TaKXKe B COOTBETCTBYIOUIMX
CHullax.

3.4. Tennoroe uanyueHue

Hznryuenue — sueprusi KojeGaHHH SMEKTPOMATHHTHOTO  IIOJISL.
C TOYKH 3peHUs KBaHTOBOH TEOPUH 3TO — SHEPrus MOTOKA HEKOTO-
phix 4actHil — ¢oroHoB. Ilo pgauHe BOJIH u3JyueHHe YCJIOBHO Ie-
JIUTCA Ha KOCMHYeCKOe, Yy-H3JIyYeHHE, PDEHTreHOBCKOe, yJbTpa-
¢uoneroBoe, ceroBoe, HH(PpPaKPacHOe, paJHOBOJHOBOE.

CeeroBoe (mnuna ponHn A=0,4+0,8 mxM) u uHdparpacHoe
(0,8 MkM—=0,8 MM) H3MTyYeHus SBAAIOTCH CJAeACTBHEM mnepexona
BHYTpeHHeH SHePrHH TesM B JYYHCTYIO SHepruio. TakHe H3nyuyeHHs
Ha3biBAIOT TemIOBHMHU. X HHTEHCHBHOCTH ONpemesieTCsi TOJbKO
TeMIlepaTypofi W ONTHYECKUMH cBOHCTBaMH Tena. Jaa 3Tux ayded
CNpaBeJIUBbl 3aKOHH PACMPOCTPAHEHHS, OTPAXKEHHS H Ipenomie-
HuA. TIpH TOrJIOuIeHHH H3JIyYeHHS €ro 3SHeprus IpeBpaiaerTcs
B Temnory. TakuM o6pa3oMm, Kaxaoe TelO He TOJNBKO H3JIyYaeT,
HO H TIOIVIOIAeT JIYYHCTYIO SHEPrHIO.

KonndecTBo 3HepruH, U3ayuaemofl B efMHHUNY BPEMEHH HPOHU3-
BOILHOH TOBEPXHOCTBIO, Ha3hBaeTcss MOTOKOM H3JYUeHHH
Q, BT, a enuHHuell NOBepXHOCTH — NJIOTHOCTHIO NMOTOKA
usnyvyenus E, Br/m2 DHeprernuecku#i Gasmanc Hagaiouiero Hs-
JYdeHUs  BKJIOYaeT TOMVIOWEHHYIO Q4, oTpaxeHHylo Qg H
NPOXOASILIYI0 CKBO3b TeJO Qp cocrapasiome, T. e. Q=Q4+Qr+
+ Qp. Paspenus o6e uacT# ypaBHeHHs HAa Q u 0603HauuB Q4/Q=
- =A, Qr/Q=R u Qp/Q=D, nonyuum A+R+D=1, rge A — noruo-
warenbHasi, R — orpaxarensias d D — mponyckarensHas crnoco6-
HOCTH Tejna.

Ecan A=1, 10 Tes0 MOMHOCTBIO MOIVIOMIAET JYUHCTYIO IHEPTHIO
(Teno abcosiorHo uepHoe). Ecnu R=1, To Teso MOMHOCTHIO OTpa-
’KaeT Najaiollyl0 Ha Hero 3Hepruio (Teso a6cosioTHO Gesoe).
Ecnin D=1, 1o Tesno MOAHOCTBIO TPONYCKaeT 3HEPTHIO, T. €. TeJsO
abCcoMIOTHO mpo3pauyHoe (nuartepMmuuHOe). Tpepabie Tela M HEKO-
TOPHe XKHIKOCTH (Hanpumep, Boja) IS TEMJOBHIX Jydefl HEMPO-
3payHbl (aTePMHYHMBI), BO3AYX K€ NMPO3paycH, a MPH HAJHYHU B HEM
YIJIEKHCIOr0 rasa HAM BOASHOrO INapa CTaHOBHTCA MOJYIPO-
3PayHBIM.

‘Benvunusl A, R u D 3aBucaT oT NPHPOAH Tes, HX TeMIepaTyphl
H AJUHBL BOJIHH H3iyYeHHsA. TaK, OKOHHOE CTeKJO NPO3PayHo AJs
CBETOBHX nydel, a IJA yAbTpa(pHONEeTOBHX H HH(}ppPaKpacHHIX —

58



Henpo3payHo. I103TOMy co/HeyHasi 3HeprHs, MONaBUIas 4Yepe3 ocTe-
KJIeHHe B TNOMelleHHe, HEe MOXKeT IepeH3IydaThCs Hapyxky. IDTHM
ob6bacHAeTCH «MapHUKOBHH» 3dderr. DBemas Tkaub, 6ymara, BH-
KpalleHHHe B Gesbil 11BeT NpeAMeThl XOPOIIO OTPaxKaloT CBETOBHIE
JIYYH, OHAKO HH(QpaKpacHBE JIYYH NOIJIOLIAIOTCA HMH TaK Xe Xo-
pOIIIO, KaK H IIpejMeTaMH TeMHBIX [IBETOB.

T1n0THOCTL TOTOKA H3JIyuYeHHs Tesa, olipejensieMasi TOJNBKO €ro
TEMIEPATypoit ¥ CBOHCTBAaMH, Ha3biBaeTcs cOGCTBEeHHBIM H3-
AydeHHEeM, HJIH H3JAyuaTeabHoli cnoco6HOoCcThIO E.
OTHollenye H3AyYaTeapHOH crmoco6HOocTH E peasnbHOro Tesa K H3-

fe. a)

Puc. 1.34. Cnexktpm TensnoBoro u3- Puc. 1.35. CxeMa ayuucroro tenjoofMeua
JlydeHusi B 3aBHCHMOCTH OT [JHHB  MeXJLy TelaMH B 3aMKHYTOM NpOCTpaH-

BOJIHEBL: CTBE
1 — a6conioTHO dYepHoOro; 2 -— ceporo Te- a — Teno 1| waxof¥Tcs BHYTPH Tena 2; 6 W 8 —
na; 3 —rasa Tepo I HMeeT BRINYKAYIO M NAOCKYIO NOBEpxHO-

CTH

JydaTenpHofl crmocoGHOcTH aGcosioTHO udepHoro Tena Ep—cTe-

MeEHbYEPHOTH:
e = E/Eq; (1.94)

OHa npuBoJHTCA B CIIpaBOYHHKAX,
3akon Credana — BoapliMaHa s aGCOIOTHO UepHOro Tesa

Eo= Cy(T/100)%, (1.95)

rae Co=5,7 Bt/(M%-K*%) — ko3dduunent usayyeHus aBCoOOTHO UEPHOrO Tea;
T — a6comotHas TeMneparypa, K.

10T 3aKOH HpPIMeHPIM H K peaanbe TeJaMm:
E = C (T/100)* = £C, (T/100):. (1.96)

Pacnpenmenentie sHeprau HaayuyeHus a6COMIOTHO UYEPHOrO Tena
B 3aBUCHMOCTH OT JJIMHBE BOJIHH A NMokKa3aHo Ha puc. [.34. Bumno,
YTO ¢ MOBBHILIEHHEM TeMMEPATyPbl MAaKCHMYM HHTEHCHBHOCTH H3Jy-
uyeHHs T cMemaeTcs B CTOPOHY GoJiee KOPOTKHX AJIHH BOJH. DTO —
3aKOH cMelieHusa Buna. Ero MaTeMaTHuecKoe BhIpaKeHUe

lmaxT = 2900. (1-97)
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W3 puc. 1.34 cneayer, 4TO 3HEprusi CBETOBOTO H3JyueHuss (A=
=0,4=-0,8 MkM) B aHMana3oHe NpHMEHAEMBIX B TexHUKe TeMiie-
paTyp NpeHeGPEeXUTENIbHO MaJia 0 CPaBHEHHIO C 3Heprueil Hudpa-
KPacHOTrO H3Jy4YeHHs.

3akon Kupxrota ycraHaBnHMBaeT CBSi3b MeXAy H3JydyaTeJbHOR
H MOrJ0IaTeNBHOM CHOCOGHOCTAMH TeJsia:

C = AC,. (1.98)

Conocrasus ypaBueuus (1.98) u (1.96), MoxHO HafiTH, uTO
A=g, T. e. ecqyu TEJNO XOPOUIO H3JMyuaeT 3HeprHio, TO OHO TaKkKe
XOPOIIO U MOIJIONIAET €e.

B TexHHueckMX pacueTax NpeACTaBJsieT HHTEPeC pPe3yJbTUPYIO-
UIMA NOTOK 3HEPruM MeXAY B3aUMOAeHCTBYWOUIUMH TeaaMy

Q = eqC, [(T1/100)t — (T,/100)*] Fr, (1.99)
HJIH MJIOTHOCTH TE€NJIOBOrO NOTOKa
g = enCo [(T1/100)% — (T,/100)¢], (1.100)

rie &g — NMpHBE/CHHAS CTENEHb YEPHOTHI CHCTEMBI TeJ, KOTOpHE y‘laCTBleT B JYy-
YHCTOM 'ren.'l006meﬂe, onpeaensieMas 1o (bopmyﬂe

1
1 1 )
1 +(——' 1) Pr—2+ ('——' 1) Pa—1
1 €y

Yraoseie koadduumeHTH, HAH KO3QPUUUEHTH OGAYUEHHOCTH,
P1—2 U @2—1 PACCUUTHIBAIOTCA 1O (OPMYsaM HJIH ONpeessaIoTes dKC-
NepUMEHTAJBHO.

PaccMmoTpuM HaHGosiee BayKHble NpakKTHUeCKHe NMPHUMEPH oIpe-
aenenus gy, Ha puc. 1.35 nokasaum cxeMBl JYYHCTOrO Tem10o6MeHa
B 3aMKHyToM npocrpaHcrBe. KosddunueHT oGayueHHOCTH ¢_o=1
(cxeMa @), Tak kak Bcs H3JayuaeMmas TeJoM I sHeprus momajpaer Ha
nopepxHocTs Tena 2. Jlons 3Hepruy, nonajgawulefi Ha Temo I co
CTOPOHH TeJa 2, cooTBeTcTByeT KO3(¢unyeHty o6ayueHHOCTH, 3a-
BUCSIILIEMY OT MOBepXHOCTeH Tes, ¢oy=F/Fo. Jlna cxeM 6 U 8 KO-
3¢ UL HEHT 0GMYyYEeHHOCTH Qi—o=@g~1=1.

ITogcrasus B ypaBHenHe (I.101) aTH 3HaYeHUd, MOAYYUM

en = ! . (1.102)

N
L2 Fy \ g

Jns ABYX NpoTsiKeHHBIX noBepxHocreil Fy=F, u cxem 6 u 8
CTeneHb YePHOTH BLIPA3HTCHA YpaBHEHHeM

1

1 1 )
— 1
L3 +32

8 &=

(1.101)

en-

(1.103)
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Koraa Fi{<F,, Hanpumep npu pacyeTe TemjaooGMeHa H3Jyue-
HHeM OTONHUTENbHOro MpUGopa € MOBEPXHOCTAMH HOMelileHHS,

enx &, (1.104)

T. €. HITEHCHBHOCTh TeMaoo6MeHa 3aBHCHT TOJNbKO OT CBOHCTB H3-
JyuyaTens.

Ilpu rennooGMeHe Tesl ¢ BeJHUHHON CTeNEHH UePHOTH, GJIH3KOH
K epunune, popmyna (1.101) npumer Bua:

&1 8,85. (1.105)

B Bmpaxenuu (1.99) 3a pacuerHyio nmpuuHMaeTCs HaHMeEHbIIad
U3 MOBEPXHOCTEH.

Hns uHTEeHCHOHUKANHH JYUHCTOrO TemynmooOMeHa 1neo6X0AUMO No-
BLICHTBH TeMIepaTypy H3J/yualolilero Teja H yBeJHUYHUTH CTeMNeHb yep-
LHOTH CHCTeMBI, AJf yMeEHbLIEHHs TenjoobGmeHna — Haobopor. Hus
yMeHblleHHs TemooGMeHa NPHMEHSIOTCA TaKxkKe W 3KPaHBl U3 TOH-
KOJIICTOBOrO Marepuasa. OHH pasMemaloTcs MeKAy H3JyYalouumM
U HarpeBaeMbiM TejaMH. Ecsy cTeneHs yepHOTH NMOBEPXHOCTEH 3THX
TeJ ¥ TOHKOCTEHHOrO 3KpaHa MPHHATH OHHAKOBBIMH, TO NJOTHOCTH
TEMJIOBOrO IOTOKa 3a cueT SKPAHUPOBaHHs CHU3HTCS B 2 pasa,
a ecJIH Takux 3kpaHoB n—B (n+1) pas. Hanuuue skpaHoB ¢ Ma-
JIOH CTeNeHbIO YePHOTH jfelaer 3TOT 3¢ddeKT Gosee 3HaUUTENbHHIM.
Hanpumep, skpan ¢ e=0,1 Mexay nosepxHocTsiMu ¢ £€=0,8 cuu-
xKaeT Tensoo6MeH B 14 pas. _

3amyTa OT HHCOMAUUHM NMyTeM 3SKPAHHPOBAHHS OCTEKJIEHHS mo-
MelleHHH ocHOoBaHa Ha 3ToM 3dderre. OgHaKo, BHyTpeHHee 3IKpa-
HHpOBaHHe He H36aBjseT OT NPHTOKA B NMOMEllEHHe COJHEYHOH
3HEPrHH, TOTAA KaK BHelllHee (3KaJso3H, CTaBHU H INp.) LEJHKOM
npekpaiiaer ee TMOCTyMJeHHe (32 CYeT KOHBEKHHH TeIJIoTa
OT HarpeBaeMOro 3KpaHa MOJHOCTBIO OTA&eTCAd Hapy:KHOMYy BO3-
RYXY).

Tenaosoe usayuenue e2a3os. VicxomuT H3 BCero 3aHUMaeMoro
umu o6bema. VX cnekTp H3/ydYeHHs M MOIVIOMIEHUS HMeeT (136Hpa-
TeJbHBIH (cesieKTHBHBI) xapakrep (cm. puc. 1.34), 1. e. B ogHOM
HHTepBaJie AJIHH BOJIH (M0JIOCE) OHH MOrYT H3/yuyaTh U NOIJIOLLATH,
a B JAPYroM — OHH TIpPO3payHBl (AMATEPMHUUHBI) [AJS H3JYYEHHS.
OnHo- ¥ gByxXaTOMHBIE ra3bl 06/1afal0T HHYTOXKHOM H3/yvaTesbHOR
cnocoGHocThIo, a MHOoroatomunie (CO,, SO, HsO u pp.) — 3Hauu-
TeNIbHOH. B TemMoTexHHUeCKHX pacyeTax medel, KOTeJNbHHIX arpera-
TOB 3T0 yuuTHBaercs. OCHOBHbBIE MOJIOCH MOIVIOLIEHHsi H H3J1yUYeHHs
BoAsiHoro napa: 2,2—3,0; 4,8—8,5; 12--30 MxM; yrsegucioro ra3sa:
2,4—3,0; 4,0—4,8; 12,5—16,5 MKM.

Crenenp 4epHOTH ra3oBOil Cpeibl g 3aBHCHT OT TeMIEPATypH
Ty, napuuanpubx aasaenuii CO; u HoO # TONIHHBI rasoBoro CJos.
Ona onpegensiercss M0 HOMOrpaMMmam.
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[TnoTHOCTD TEIJIOBOro MOTOKA H3JYYEHHS Ta30BOI0 CJ0S BBIYHC-
asercs 1o ¢opmyJe

q = eqpCo [(T™/100)t — (TT/100)1], ’ (1.106)
rie €mnp — NpHBEAEHHAA CTENEHb UYEDPHOTH CHCTEMBl «ras — HOBeprOCTb»:
2
Enp = réer .

]
gcr + &r (1 — 8ey)
€oy — CTENEHb YEDHOTH MOBEPXHOCTH TeJa.

Ecan T*>T¢7, 10 g nHaxoAAT NPH TemnepaType rasa. B cayuae
lepeflaul TEIIOTHl OT MOBEPXHOCTH TeJa K Iady & NPHHHMAIOT NpPH
TeMmieparype T°T.

[Tpu nanuuuu B rase 4acTHiL 30J/1bl, CaXH H T. II. €ro CTEleHb
YepHOTHl BO3PacTaer, YTO YUHTHIBAeTCS NPH pacyere TensooGMena.

Koaddunuent tennoothaun Jayueucrnyckaniem onpefessercs H3
ypasuenuft (1.86) u (1.106):

etn = €npCo [(T™/100)¢ — (TCT/100)8]/(T™ — Ter), (1.107)

3.5. Tennonepepavua uepez pasfensioOULYIO CTEHKY

[Tycrs niockas crenka (puc. 1.36) tonuuHON & BhIMOJIEHA H3
MartepHata ¢ koabdHuHenTOM TenaonpoBoAHoctH A. OHa OMbIBa-
erca ¢ o6eHX CTOPOH CpelaMH ¢ TeMMepaTypamu i1 >f3. HHreH-
CHBHOCTb Tenaoo6MeHa cpef U MOBepXHOCTEH a; U oy, PHYEM B CJIYy-
yae HaJHuHA H3nydaoulefi rasoBofi cpelbl cyMMmapHHi KoagoH-
IHEHT TeNJOOTAAYH GYAeT BKJIOUATb KOHBEKTHBHYIO H JYYHCTYIO CO-
CTaBJSIOWHE 0==0x+ 0. JIIA XKHIKHX cpel an=0.

PaccmaTpuBass crallMOHAPHBIH peXHM, HallHIueM CHCTEMY ypasB-
Henui:

g =0, (B —17) = M8) (KT —157) = ey (157 — &) . (1.107")

Pemas a3ty cHcreMy ypaBHeHHH, TOJNYYHM
e — 1 _
ey + 8/A 4+ /ey

rie K — Ko3¢QHIUeHT  TemIonepefaud — KOJHUECTBO  TEMIOTH,  NepefaHHoro
B e[HHULY Bpemeud uepe3d | M2 MOBepXHOCTH CTEMKH OT on.lnoﬁ CpeAbl K APyrod

g= & (t}"-—t;‘), (1.108)

NpH Pa3HOCTH HX TeMIepaTyp B OLHH rpajyc: K =s . Pasmep-
Ve + 8/h+ Uk,
HOCTb K TAKaA Xe, KaKk H Q. Bemmxma, o6pa'maﬂ K, Ha3blBpaeTCcd TepMHYECKHM
CONPOTHUBJIEHHEM TETJIONEpenaue. Ouo ckaanHBaeTcs H3 COI‘[pOTHBJlePIHﬁ TenJaooT-
Adue H TENJONPOBOAHOCTH.
Iisi MHOrocsiofioff NJIOCKof CTeHKH Ko3(QQHIHEHT TelJjonepe-
JLauH
1
K= . (1.109)

Lo, 4+ Z (Oi/Mi) + e

i==]
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OnpenenHTb IpoMesKytounbic TeMmnepaTypbl Moxkno Hcnofinsys
dopmyss (1.107), a Takxke rpaduueckufi crnocob ¢ yyetoM COIMpoO-
tuBnenuii 1/a; u 1oz (cMm. puc. 1.31).

PaccMoTpHM Tellepb TeMJjonepenauy uepe3 OJBOPOAHYIO LHJIHH-
JpHuecKylo cTeHKY (pHc. 1.37) c BuyrpeHHUM di M BhelinuMm dp JHa-
MeTpaMH, IJIHHOM /, H3rOTOBJIEHHYIO M3 MaTepHasa ¢ KodddHuuen-
TOM TeIJIONPOBOAHOCTH A. BuyTpu Tpy6nl IpoTeKaer ropsuas cpeia,
a CHapyXH — XOJIOZHAass C TeMllepatypamu *;>¢*; Kostbduuu-
euTHl TeIJIOOTHAYH Oy H Gy TAaKXkKe MOTYT BKJIOYATb JYYHCTYIO CO-
CTaBJISIOUIYIO.

&
t
" y &,
@,
ty
(.z! tcr
2 —>ql
M
> g tZ
el —
Puc. 1.36. Tensonepenaua uepes Puc. 1.37. Tenaomepenaua uepes
IJIOCKYIO CTEUKY IHAHHAPUYECKYIO CTEHKY

HpI/I CTallHOHAPHOM TeIlJIOBOM DEeXKHME JIMHeHHas NJIOTHOCTD Tell-
JIOBOTO ITOTOKa

1T —£57
q; = nd, o (t}" — th) = i = ndy, (th _ t;x) .10
Im —=
25th d,
Pettiast aTo ypaBHeHHe, NOJYUHM:
st (R X
=" (11 Z) 1 =, (F—15) . (1.111)
+oIn
eydy 2X 4 Cydy

rae K — Juuefiubli Kosdduuuent temionepenaun, Br/(M-K); xxaa/(M-u-°C).
O6patuas emy BeJMuMHa — JHHefiMOe TePMHUYecKOe CONPOTHBJGHHE TeIIomepe-
Aave,
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Hns mnorocaofinoll uununipiueckoll crenki TepMHuecKoé co-
NpOTUBJIEHHE

n
1 1 1 dit 1
Rj=—1 — Z:-——ln I S (1.112)
K oydy + 2 d; T o

i=l1

[Mpu dy/d;<1,7 TenyoBolt MOTOK oOmnpejensercs KakK AJs TNJIOC-
KO CTEHKH, T. €. KPHBH3HOH MOBEPXHOCTH MOXH0 npeHeGpeun. [To-
BEPXHOCTH TeMNJoneperaud TpyOGuaThlX TemJoo6GMeHHBIX 3J1eMelTOB,
TENJIOBass M30JsUHA TPY6 GoJspmioro AHaMeTpa H T. A. PacCUHTHI-
BalOTC HMEHHO TaK.

Ope6peHHble CTEHKH INPHMEHSIOT I/ HuTencHQHKAUHW Tenso-
nepeAayd co CTOPOHBl CPeibl ¢ HaHMeHbminM a. Jus cTauHonap-
HOTO peXHMa KOJIHYecTBO lepeJaHHON TemJoTH

Q= oy F, (55— ) = (M8) Fy (t]" — £57) = aoF, (t5T— 15} . (1.113)

Pemente aroft cHCTeMbl Ha eIMHHUY opelpeHHOil NMoBepXHOCTH
NpHBOJAHT K dopmye

X K

F—

(Vo) (Fo/F1) + (8/M) (_Fz/Fl) + {/ag

rie Kp — Ko3pQHIUeHT Tenjonepefayd opeGpPeHHOl MOBePXUOCTH.

9 = =x, (F—1F). (L1149

OrHoluenyne nJomagHd opeGpeHHOR MOBEDXHOCTH K IJajKoh —
Ko3bduuHeHT ope6peHHs. YCJI0BHST KOHBEKUHH H JYYHCTOTO TelJo-
o6MeHa 3/iech HHbie, YeM y roBepxHocTell Ge3 pe6ep, noO3ITOMY ag ON-
penenseTcsd TOJbKO KCNePHMEHTANbHO.

TenJsioBas W30/ — NMOKPLITHE, CIIOCOOGCTBYIOLIEe YMeHble-
HUIO TemJollepenaud. Ee nesesoe HasHauenHe pasJjMUuHO: 3KOHOMHSA
TelJIOTHl H TONJIUBA, CO3JaHHe ONTHMAJbHbIX CaHATAPHO-THIHeIHYe-
CKHX YCJOBHH Tpyda HJIH peXkHMOB TeXHOJOrHYeCKHX [polec-
COB U T. I.

Jlas rensioBoft M30MSILHH MpPHMEHAIOTCS Pa3/iHulible MaTepHaJbl
¢ koapdHuuHenTom renaonposopuoctd Menee 0,2 Br/(m-K). Ilpuux
BHIOOpE YUHTHIBAETCH MeXaHHuecKas TPOYHOCTb, CINOCOGHOCTL flo-
rJIOlmAaTh BJAary, BblepXKHBaTh HeoOXoAHMylo Temneparypy. [lpH
YBJIaXKHEHHH TErJONPOBOAHOCTL MOPHCTHIX H BOJIOKHHCTHIX MaTe-
PHAJIOB Pe3KOo YBeJHUYHBAETCH, MOITOMY AJs MDENOTBPALeHHs Ha-
MOKAHHS TeIIOBOA H30JIAHH HCIIOJb3YIOTCH THIPOH3OJMHPYIONHE
TIOKPBITHSL. .

TenJioH30AANHA [JIOCKHX MMOBEPXHOCTEH PacCYHTHIBAETCS MO H0-
NyCTHMBIM TENJOBHIM NMOTEPsIM 06bEKTa HJIH HODMAaM TeXHHKH Ges-
ofacHocTH 1o dopmyJe remnonepenaun (1.108).

[Tpun TensoBoli H30MsHHH TPYGONPOBOLOB HEOOXOLHM aHAJH3
' NIPUMEHHMOCTH MaTepHaJa, TakK KaK NPH HelpPaBHJIbHOM ero BhiGope
Ten/oBLIE TOTePH MOTYT BO3pacTH.
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Coraacno (I.112) pa3nocTh TepMHYECKHX COMDOTHBJIEHHH H30-
JIHPOBAHHOTO H «roJioro» tpyoonposoja:

1 d 1i71 1
ARj=R; - Ry = In=2  f{—— . 1.115
f g fo 2hya dy oy \d, dus ) ( )

YBejaHueHHe AMaMeTpa H30JALHH, ¢ OAHOH CTOPOHDI, NPHBOAHT

K DOCTy TepMMYECKOro COMNPOTHBJIEIHs TeNJONPOBOJHOCTH H30J5-

LMH, ¢ JIpyrof — K yMeHbIIEHHI0 TepMHYECKOTO COLPOTHBJ/EHHS Tell-

JooTAave. HailieM «XpUTHUECKHH» qHameTP H3OJALHH, NpomHdpe-

penuHposas ypaBHenne (I.115) no du; ¥ npupaBuAB noJyuennoe
BhipaxKkeHiie HYJI0:

dya. xp = 2Aus/cty. (I.116)

Jlast ymenblIenHsT TEMJIOBEIX NOTEPh H30MHPOBAHHBIM TPYOOMpO-
BOIOM Heo6XOHHMO, uTO6bl do>dus, xp, NOITOMY YCJIOBHE IIPABHJIb-
HOro Boibopa H30JsHOHHOTO MaTepuana H3 (1.116) samumercs

Aus < Ctpdy/2. (L.117)

ITpumep 1. Tpebyercs usonupoBate TpySy nuametpoM do=15 mm. Koaddu-
LUMCHT TCMJIOOTRAAYH OT TOBCPXHOCTH B OKpyXKaomufi Bo3nyx az==8 Br/(mM?-K).
Ws (1.117) noayuaercsi, uro KO()QUUMCHT TENJIONPOBOKHOCTH ROAMCH OHTDL
+=8.0,015/2=0,06 Bt/(m-K). Takum o6pasom, fas usoasuuu acbect ¢ A=0,1
HC TMOAXOAUT, TORUTCH CTCKJOBATA C Ama=0,037 Bt/(M-K). AcGect xe npurones
TOABKO RS TPYO ¢ dz2>25 Mm.

3.6. TennooGmeHHbie annaparthl

ITo — ycTpoOHcTBa, cayXKallHe s Nepesayd Temia OT OHOTO
TeNJIOHOCHTeJs (Cpelibl) K Apyromy. PasnnualoT annapaTo: p eKy-
nepaTHBHHE, B KOTOPHX TennooOMeln MeEXKAYy CpefaMH MpoHc-
XOOUT yepe3 pasle/siomylo HX TBepAylo CTeHKy (KOTJbl, CCTeBbie
BOJOHAIPeBATEeNH, KajJOpH(bepH, OTONMHTEAbHbIE NMPHOOPH H T. 1.);
pereHepaTHBHBE € B KOTOPHX OJHA H Ta XKe [OBEPXHOCTH Ten-
Joo6MeHa TOUEpeMEHHO OMBIBAeTCsl ropsiuel M XosofnoH cpefot
(Bo3nyxonarpeBaTend MapTEHOBCKHX, JOMEHHbIX, CTeKJOM/JIaBH/b-
HbIX nevyell U Ap.); CMeCcHTeJbHB € B KOTODPHIX O6MEH TeNJoMm
OCyLIeCTB/SIETCS CMeUlHBanHeM IBYX cpel (ckpyG6ephl, TpaiHphH,
cmecuTtenbible xaMepl KB H np.).

PaccMOTpHM NpHMHHOHNLI pacyeTa pexkylepaTHBHBIX Tensaoobmen-
JIHKOB, HIHPOXO NpHMensiomuxcs B cucremax OBT.

Ypasuenne temonepegaun (1.108), B xotopom Jjokasnbuas pas-
HOCTL (#%;—1™9) 3aMensieTcsl cpeftcHl [/ Bcell HOBEPXHOCTH Ten-
JooOMeHa pa3HOCTbIO TeMnepaTyp (CpeaHHUM TeMmnepaTypHbiM Hamo-
pom) Afc,, ABASIETCS B 3TOM PACYETE OCHOBHBIM:

F
Q= | %ALdF = AtepF. (1.118)
0
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Hapsay c 3THM BBIPAaXKCHHeEM HCIOJIL3YeTCs ypaBlienHe TEMJO-

Boro baJiaHca
Q1 = Q5+ Qox- (1.119)

rae Q1=M,cpl (t—t”) — KONMUeCTBO TemJa, OTHAHHOe TFOPSAUHM TEMJIOHOCHTE-
JgeM, KkBrT; Qz=Mcha (ts/—ty') — xonuuecTBO Temda, BOCHPHHATOC XOJIOXHHM

tenqonocutesaem, kBt; Qox — MOTepu Telsa B Okpyxawomyio cpeny, kBr: M; u
M2 — maccoBble pacxofbl TeIVIOHOCHTeJeH, Kr/c; Cp, U Cp, — MacCoBHe usobap-

HHe TemJI0eMKoCTH petomefi u Harpesaemofi cpen, kAx(kr-K); £ u £” — tem-

mepaTypH rpeiomefl cpenbl Ha BXole M BhHxoZe u3 ammapara, °C; {2’ u £” — TeM-

mepaTyphl HarpeBaeMoll CpefH Ha BXOHe H BHXONE H3 TemJI00GMeHHOro amma-
0

para, °C.

Beawunna W=cpM — Bogsanon 3ksusajient. IIpH Qox=0
(=) (ta—tg) = Wol Wy, (1.120)

T. €., H3MCHelnHe TeMNepaTyp cpea o6paTHO NPONOPHHOHAJIBHO HX
BOASIHBIM 3KBHBAJIEHTAM.

Ha wusmencnue TeMmepaTyp cpeg BJHACT xapakTep HX JABH-

xeuusa B anmnapate. [lapannensnoe TeuenHe cpel B OANOM  Ha-

, npaBJCHHH HasbiBacTCA

@ 0 NPSIMOTOKOM, BCTpEYHOC—

W, > W, nportusoTokoM (puc. 1.38),

¢ TeucHde CpPeA  TCpPNCHIH-

KYJASApHO APYr APYry — fe-

tf  pekpectibiMm TOKOM. Ilpu-

N MensiorTes annapaTthl H ¢

foJiee CJIOXKHOH CXCMOH Te-
YCHHUS Cpef.

¢ F U3 rpadukos puc. 1.38

BHAHO, 4r0o OoJsibliasg pas-

HocTh  TeMneparyp Afg

B TNpPAMOTOYHOM TeMJ006-

! 4! MeHHHUKe ycTaHaBJHBA-

! ! eTcsl Ha BXOJie TenJOHOCH-

oo N Tesel, MeHbliag Afy — Ha

g i

- ™ 2 Puc. 1.38. Hamenenue TeMIepa-

| Typ TeIIOHOCHTeJiell NpU NpAMO-

I3 F  Ttoke (a) unpHIpoTuBoTOKe (6)

BHIXOZe. B nporuBoToYHOM TtensoobmeHHHKe Afs MOXer OHITL Kak
Ha BXOJe, TaK M Ha BBIXOAe B 3aBHCHMOCTH OT 3HAYCHHH BOASHBIX
3KkBUBAJeHTOB, [IpH KHTCHHH XHUAKOCTH HJH KOHAEHCAQHH Tmapa
B annapare pasndubl MeXJy NPSIMOTOKOM H NPOTHBOTOKOM HCT.

[Tpu u3Bectunix Alg W Afy cpeanegorapH(pMHUYCCKHH Temmepa-
TYpHBI Hanop

T In(Ate/Aly) -120)

Atep
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Korma Afs/Atu<1,7, TO cpeauncjorapu(pMHUCCKHI TeMnepartyp-
UbIl HATOp C TOrpelHOCTbI0 MeHee 3 Y MOXHO BBLIYHCJATD Kak
cpefHeapH(PMETHUCCKHE:

Atep = (Mg -+ Aty)/2. (1.122)

Ykasannomy yCJAOBHIO Halile BCCTO YAOBJCTBOPSIOT NMPOTHBOTOY-
Hble TemooOMEeHHHKH, no3ToMy Afep BbIUHCAsCTct no  ¢op-
myJge (1.122). '

[Ipu pacuere annapatoB KO3Q@HUUHEHTH TCMJIOOTAAYH HAXOIAT
MO KPHTCPHAJBHBIM YPaBHCHHAM HJH 3IMIHDHYCCKAM ¢GopMmyJaaMm.
Tennogpuanueckne XxapaxkTeDHCTHKH Cpei TIPHHAMAIOTCS TPH  HX
cpeanelt Temnepartype.

IMpu omHHX W TCX XKe YCJOBHAX B TPOTHBOTOUHOM TEmI00OMeH-
HHKC nepejgaeTcd TeNJoTH GoJiblie, yem B npsamorounoMm. ITosTomy
NIpeANOUTHTE/eH BHIGOD NMPOTHBOTOKA, €c/iH APYrHe obcTosATe/bCTBA
HC NPENSATCTBYIOT ITOMY.

3.7. MacconepeHoc

*  Pacuer mpoueccoB mepeHOca Macchl BELICCTBA — BaXHAA HHIKC-
Hepuast 3ajgaua, nanpumep npn KB. O6uuiio Takoii npouecc npore-
KaCT COBMCCTHO C TemiooOMeHOM. YBiaxkHCHHE, OCyllKa BO3AyXa,
JelcTBHE TCHXpOMETpPa M T. J. OCHOBaHBl Ha TeruioMaccoobMcHe.

ITo anasoriu ¢ TenJONPOBOAHOCTBIO H KONHBEKTHBHOH TEMJOOT-
Javell pasjiHyaloT MAcCOnPOSOOHOCTb — MOJCKYJAPHYIO AHPDY3HIO
H maccoordauy — KOHBekTHBHYIO auddysmo. Hudpysus — camo-
NPOH3BOJBHBIA NCPCHOC BEIleCTBA 34 CYET TPAJHCHTA Cro KOHHCH-
Tpauuu dc/on.

YpaBneHHe MacCOMPOBOAHOCTH [JIA CTALHOHAPHOTO peXHMa
W OJIOMEPHOTO MOJA KOHUCHTPAUHH aHAJOTHYHO YPABHCHHIO TEmJIo-
nposognoctd ®ypre (1.80) u BuipaxkaeT 3akoH ®uka:

Qu= — D, (c/dn) Fr, (1.123)

rie D. — kospoduunent muddysuu (MacconmpoBoaHOCTB); (0c¢/On) — rpamuent
KOHUCHTPANUH ~— BEKTOP, XapakTepU3YOIHA HAamPSKEeHHOCTh NMOJ KOHIEHTPaUUH.

ITotok BewiecTBa Ha rpanHue paspgena (pas onpeaeasercd To

(popmyJe
Qn =B (c°7 — &) Fm; (1.124)

31ech f§ — KO3 HIUHCHT MAaCcCOOTAAUH, OTHCCEHN LA K PA3HOCTH KOHICHTpanui aud-
byHmupyOImero BemecTsa Ha MOBEPXHOCTH ¢°T U B moToke ¢, OH sBASeTCH aHa-
Joryeft Ko3hQUINUEHTa TeMIOOTAAUM B ypaBHcHHH 3akoHa Huioroua (1.86).

B o6nactn npumenumocTtH ypaBHeuus Kmaneiipona (1.3) kou-
ueHTpaunsa c¢;=pi/R;T (3mecb p; — MapuuajbHOC pnaBJiCHHE IHD-
byuanpyroutero BemectBa), no3toMy ypaBHende (1.124) npumer
BHJ:

Qg = Bp (p°T — p*) Fr, (1.125)

rie Pp — ko UIHEHT MACCOOTAAYH, OTHECEHHH K pPa3sHOCTH MapHHanNbHBIX HaB-
. IeHUR Ha TOBEPXHOCTH PCT W B MOTOKe P,
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1o ypasuenne Laanrona. Ono yno6uo, Ho NIpHMEHHMO TpH Ma-
JOMHTEHCHBIOM TellJoMaccoobMerie.

Kosppunyent maccootraayu onpenenasercs 3KCICPpUMEliTalniio.
Ina pacuera mofgoOupX O6BEKTOB HCIOJBL3YIOTCS KPHTEPHAIBLHBIC
ypaBHenus, anaJoTHUHbLIe TakosuiM 1d Tenmoobmena (1.88). Oun
TaKXKe MOJYyYalTCs Ha OCHOBE TCODHH NOXOGHS H HMCIOT BHIL

Nu, = ARemPrz, (1.126)

rie Nug=pI//D., Pry— nud¢ysuonnsle kpurepuu Hyccemsta u Tpanpras; A, m,
n — ONLITHLIE BeJIHYHHDBL, XApakTCPHHIC AAd NAHHOrO Cnyuas MaccomepeHoca.

Ecau mong xoullentpaiuit ¥ temneparyp nogoOubl ApPYr ApyLy,
to kKoatppunuent mudpPysun D.=2r/(cyp), a kOapdHUNHeT Macco-
orzaud f=af(cp p).

TMABA 4
KOTEJIbHbIE YCTAHOBKM

4.1. TonnMeo, ero BMAbLI M XapaKTEpPHCTMKsH

B Tonxax XOTCABHBIX YCTAHOBOK B OCHOBHOM CXKHIalOT TBEpAbIC
TONJIMBA — ANTPAINT, XKaMenuwle W Oypbie yIH, caadub, TOpOd
(B mopsIKe TeoJOorHYeckKoro Bo3pacra); XKHAKHC — MasyT; rasoob-
pasHblc — NPHPOANBIHA, KOKCOBHIH, NOMCHHDIH, CAaHUCBHIHA Tasnl.

CocTaB TBepJIOro W XKHAKOTO TOMJHB yKadniBaeTcd B mpoleHTax
no pabouel macce:

CP 4 HP 4 SP 4+ OP - NP L AP WP =100 %, (L.127)

rne CP — conepxaune yracpona; HP — Bogoponra; SaP — nerydedl cepH; OP —
kucnopona; NP — azora; AP — sonbl; WP —Baars, TlepBble TpH 3JeMEHTa — ro-
piouas uyactb, OCcTanbHHe — Bannacr.

CocraB razoofpas3noro Tomansa o6bYHO Bhpaxaercs B Npolen-
Tax 1o o6nemy:

H, 4 CO + H,S + CpHp + CO, + SO, - N, 4 0, =100 %1  (1.128)

rpe Ho, CO, HsS, Cuwlly -- ropioune rasn  (Boaopona, OKHCh Yraepona, Ceposo-
nopox, yraeBopopoasbie rasd); COz, SOz, N2, Oz -- Heropioune rasit (ABYOKHCDH
yrieposa, CCPHHCTHM ras, asoT, KHCAOPO.N).

Baxmnefillag xapakTepHcTHKA TOINJIHBA — TCIJIOTA Cropaiivs, T. e.
KOJHUCCTBO TEIJIOTH, BBIACJUBLICECST TPH NOJHOM Cropandd 1 kr
TBepaoro (uiaxoro) uaM 1 M® (Ipu HOPMAJMLHBIX YCIOBHAX) Ta3o-
o6pasnoro tomuBa. B GoJbliHucTBe NPAKTHYCCKHX CAy4yacB mpo-
JAYKTHl CrOpanHs TONJHBA H COACpKAIIMHCA B HUX BOAAHOIl nap
YXOJAT W3 YCTAHOBKM C TeMIepaTypoH, NpH KOTOpOH map He KoH-
ACHCHDYETCH H, CJAeA0BATEbII0, TENJI0TA ero napoofpasoBanusa Qw
tepsercs. Iloatomy B pacyerax HcrloJb3yercs ue Bbicliasg QPs,
a HM3MAf TemoTa cropauns Tomausa QPy=QPs—Qyw. Ona onpexe-
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Adercs 3KCIepHMeNTavIbio, NPHGAHKEeHo PACCUHTBIBaeTcd 10 ¢op-
MyJiaM H TPHBOAHUTCH B CIpPaBOUHHKAX.

Tensora cropanng xamenubix yraefi cocraBisier 18—30, 6ypbix
yrach 7—18, masyra 39—40 MJx/xr; npHpoAHoro rasza 33—
42 M x/m3.

ILns olienku pacxoja pasju4HbiX 3HEPTOPECYpcOB BBOAUTCA TO-
HATHC ~ «ycJOBHOE»  TOIVIHBO € TemJaoToR cropanusg QPy=
=29,3 MIx/xr (7000 kxaJq/xr).

4.2. TopeHMe Tonnuea

KyckoBoe TBepmoe TOMAHBO 3arpyxaercs B KOTCJABHYIO ycTa-
HOBKY H CTOpaeT Ha HeNOABHXKHOH HJHM NOABHXKHOH KOJOCHHKOBOH
pewetke. Jlasf rOPEHHS TONJIHBA yepe3 NPOPE3H KOJOCHHKOB CHH3Y
MOABONHTCA BO3AYX. DTO OCyLleCTBJASACTCS B CJOCBHX TolKax (pyu-
HbIX H MCXaHH3HPOBANHBIX).

®akeablioe CIKUTANHC TBICBHINOTO TBEPLOrO, KHAKOrO H raso-
o0pasnoro TOMJIMB OCYLIECTBJASACTCH B KaMepHHX TonkaX. B Tomky
uepe3 ropeqakd (mJAf KHAKOTO TONJHBA — (QOPCYHKH) TomacTcs
cMech TOWJIHBA C BO3JAYXOM, KOTOpas TaM K Cropacr.

CxMraiyue B <«KHISUIEM» CJI0€ — HOBOC H IepClexTHBHOE la-
npaBJeHue B PA3BHTHH TOMOUHOH TeXHukH. «Kumenwe» (riceBmo-
0JKM2KeHHe) ca0fl JOCTHTaeTcs nofauell Bo3LyXa ¢ AOCTATOUHOH /IS
3TOTO CKOPOCTBIO.

I'openne TquIHBa——XHMqucxnu npouece OKHCJICHUS TOPIOYHX
3JEMEHTOB KHCJIOPOAOM BO3JAyXa C BhIACJCHHCM TemJIOTH. I'omoren-
HBie cMecH TOTJIHBA H BO3ayxa (nanpHmep, razoofpasnoe TOIIHBO)
obecneynBaioT naubosaniuui 3¢podexkt. B npoaykrax noasoro rope-
nug tomauea cogepxarcas COjp, SO HoO, Ny u O, Ecau Ton-
JUBO He HMeeT cepocojepxkamux coegunenuii, To SOy=0. Ilpu ne-
noauom cropanun nossasiorcds CO, Hy, CmHy u ap.

O6beMbl BO3AYyXa, HEOGXOAHMOTO /I TOPCHHSA, W razoo6pasnbx
TPOLYKTOB CrOPaNMsl PACCUHTHIBAIOTCA 110 CTCXHOMCTPHUECKHM YpaB-
HCHHSAM peakuHi OKHCJCHHS.

TeopeTHuecKoe KOJHUCCTBO BO3AyXa, HeoGXOmMMoOe mJisf cropa-
HHS 1 Kr TBEpAOTO H XKHUIKOTO TOIIHB, M3/KT, COCTABJSCT

Vo= 0,0889CP 4 0,265HP — 0,033 (SE — OF); (1.129)

I cropanusa razoobpassoro tonausa, M3/m3:
Vo= 0,0476 [0,5CO 4 0,5H, + 1,5H,S + = (n + m/4) CyHm — Oy). (1.130)

Jns nmossoro CKHranus TONJIHBA NPAKTHUCCKH BO3JyxXxa NOAAIOT
GoJiblile TeOPCTHUCCKH HeoGxoauMmoro, T. e. V=aV,, rae a-— k03¢-
¢GuuvenT H3GBITKA BO3LyXa.

Bennuuna o 3aBHCHT OT THMA TOMOYHOTO YCTpOHCTBA, BHAA
TOMJHBA H crnocoba ero cxuranus. Jlns rasoo6pasnoro TONJAHBA
a=1,05=-1,10; m1g masyra — 1,02=-1,10, ang neieBUgHOTrO TBEpP-
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noro rtomiuBa — 1,20+1,25, 1151 KycKOBOro TBEpAOro TOMIMBA —
1,2+1,7.
O6bewms: NPOAYKTOB Cropanus TBCPAOTO WJIH KHAKOTO TOILIHBA,
M3/Kkr:
AJIst TPEXATOMHBIX ra30B

Vro, = Vco, + Vso, = 0,0187 (CP 4 0,3755%); (1.131)
oA ABYXAaTOMHBIX Ta30B
Vg, =Vn,+ Vo, =079V, + (@—1) Vy; (1.132)
,ElJIH BOASAHOTO napa
Vio=Vito + Vo + Véi,0 = 0,111HP 4 0,0124WP 4 0,0161aV, . (I.133)

[Momiet#t 06beM NPORYKTOB Cropanus

Vl‘ - VRO, + VRa + VH,O . (I-134)
Hns rasoobpasnoro TonauBa 0GHEMBI BbipakaloTcs B M3/M3
Vro,= 0,01 (CO, + CO + H,S + 2,CiHm); * (1.135)

VH,0 = 0,01 (H2 +H,S + E %anm ) 14-0,0161aV,  (I.136)

O61em ABYXaTOMHBIX ra3oB BbluHcasercss mo ¢opmyne (1.132),
a noauwift no (1.134).

Mo o6bemaM u TeMnepatype rasos onpe;lenmo'r SHTAJBNHIO 1A
TBepaoro (xuakoro) tomiuBa B kJIk/Kr, aaA rasoo6pasnoro

B kJx/m3 , , ,
= (V0,Cr0, + Vr,.Cr, T Vi1,0CH,0) b (1.137)

r ’ r
rae Cgo, Cr, Cu,o— OObeMHble TeNOMKOCTH NpPH MOCTOSIHHOM AaBJEHHH A/
ABYOKHCH Yraepoxa, asoTa H Boiaxoro mapa, kIx/(m3.K).

Hailigennbic 06beMBl MCTIOJMB3YIOT TpH pacderaX BO3AYLINOTO
W ra3oBOro TPaKTOB KOTJIOB, McdeH, AyThCBLIX BEHTHJIATOPOB H Jbi-
MOCOCOB, a 3IITaJbIHI — NpH pacyere Tennoobmena B KoTjaax, ne-
yax H mp.

4.3. KotenkHele ycTaHOBKM

Kotesbltasi ycTanoBKa — COBOKYMHOCTb YCTpOHCTB, NpelHasna-
YCHHBIX AJIA TOJYUCHHS Tapa uju ropsAyci Boabl. OHa COCTOHT H3:
KOTCJABHOrC arperata, yCTPOHCTB AJA NPHTOTOBJCHHA TOMJIHBA H €r0
noaauyn B TOMKY, AYTbEBOro BCHTHJAATOpA AJAS TOJAauH BO3AyXa
B TONKy, 000pynoBauusa AJs yAaJeHus 30Jb W MIJIAKOB; AbiMOCOCA
LU OTBOAA NpPOAYKTOB Cropandsi M3 KOTCJABHOrO arperaTta; ycT-
pPOHCTB AJA OUMCTKH Ta30B OT 30Jibi; ABIMOBO# TPYOH; obopynoBa-
HHSl JUIA OUHCTKH BOXBI OT MCXalnH4ecKHX TNpHMmeced, nakumneobpa-
3YIOUIMX COJICH W arpeccHBHBIX Ta30B; HACOCOB JUIA NMOJadu MNHTAa-
TCJABHOHA BOJIHL.
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KorenbHble arperaTel noApasfiessiioTCs HA napoBble H BOAO-
rpefinbie. OHH NpeACTABJAIOT COGOf CHCTEMY TeNmNO0O6MeHHBX YCT-
pOHCTB: TONKY, B KOTOPOH MOTYT GBITb pasMellCHbl 3KpaHHble Jiyue-
BOCIIPHHHMAIOWHE TOBEPXHOCTH; cOBCTBEHHO KOTEJ JAjasi BHIpabOTKH
HachHennoro napa Win Harpertoil BoAw. IlapomeperpeBarens, Bo-
ASTHOR 3KoHOMaH3ep u BO3LYXOMOAOTpCBaTENb ABJSAIOTCA 3JIeMeH-
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Puc. 1.39. Kornoarperar ¢ kaMepHo#l Tonkoft

TaMH NapoBHX KoTsioarperaToB. B 3aBHCHMOCTH OT nasuaueHHs
W BHJA TOMJIMBA TaponeperpeBaTe/b H BO3LYXONOAOrpeBaTeNb MOTYT
H e NPHMEeHAThCA.

B xauectBe npumepa na puc. 1.39 npusenen paspes korsoarpe-
rara tuna E-25—14 ¢ xamepHOR TonkoH I, skpanamu 4, napomnepe-
rpeBatesieM 3, KHNATHJIBHBHIM NMYydYkoMm Tpy6 KOTsa 5, BO3LyXONOmO-
rpeBaTtesieM 6 H 4yTynHbBIM BOASAHBIM 3KoHOMaHsepom 7. Lukson 2
CJYXHT AJs BBIBOJA mapa, noJyuyaemoro B OOKOBHIX 3kpanax. Us
Bepxuero G6apa6ana 9 BHIXOAUT HACHICHHBIA Tap M B HEro xe
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nojlaeTcsl NUTATENbHAS BOAA, Npome;iuas BoASHOW 3KoHOMAaH3ep.
M3 wuxuero 6apabana /0 BHIBOAUTCH BOjA, 3arpsA3HEHHAst COJSIMH
1 ocagkoM — mitamom (mpogyBxa xoria), Ha GokoBeix cteHax TO-
MOYHON KaMephi yCTAaHABJAHBAIOTCA Ta30Ma3yTHbIe TOPEKH §.

YyryHuble OTOMHTCJBHBLIE KOT/B NPEAHA3HAUYEHHl A/ HarpeBa-
Hus BoAbl go 115°C, uauM ang nosdyueHust napa JAaBjeHHEeM [0
0,07 MITa. Ouu coBGHpalOTCSt U3 OTAEJNBHLIX CEKLHH, M0 KOTOPHIMH
o6pasyeTcst TOMKa 1ATPOBOro tHna. [loBepXHOCTL HArpeBa 3aBHCHT
oT KoauuecTBa cexuyu#l. [IpUHyUUNHANBHO TaKHe KOTJAB MOBTOPSIOT
no xoHcrpykuud xoriel H. H. PepoxatoBa (HP(u)) u Bhmycka-
I0TCS  CMeAYIOUIMX THMOB: «YuuBepcan-6», «Mckurum-I», «uep-
rus-6», «BHUHUCTO-Mus. IloBepxHoCTb HarpeBa HX (cOOTBeT-
crBenno) 19,8—46,2; 24,7—62,4; 29,6—54,4 u 1,18—3,72 M2 Korsnt
BHHUUCTO-Mu npegHa3HaueHsl A/ KBapTHPHOTO OTOILIEHHS,
a 0OCTaJbHBIE MOMKHO YCTAHABJIMBATL B MO/JBaJbHBIX I[OMCLICHHAX
JKHJIBIX H 06LIeCTBEHHBIX 31aHH.

4.A. TennoBoi GanaHc KoTenbHoro arperara

TensoBoit GanaHc — paBEeHCTBO MEXKAY MOCTYINAIOLMM H pacxo-
AYEMBIM KOJH4ecTBAaMH TenvioTh. OQHO cocraBasercss Ha | kr Teep-
noro (xuaxoro) Hau I m® razoofpasHoro TonaHBa:

Q=Q+Q+Q-+Q+Q+Q. (1.138)

Tensora, BHeceHHass B KOTEJIBHBIH arperar ¢ TOMJHMBOM, Ha3Ll-
BaeTcs pacnosaraemoit QPp. OHa cxJaabiBacTCd H3 HU3ILUEH TEMJIOThH
cropaunsa QPy U ¢H3HUeCKOH TenyoTH TomaHBa (g, YUHTHIBaeMOHR
npu ero noporpese (AJg masyra). Pacnosaraemas Tenaora noJyiesso
pacxogyercs Ha MoJyueHHe NMapa HJH ropsuefl Boan @, a Taxxe
TEPAETCS C YXOASIMMH ra3aMu Qg, OT XHMH4YecKol Q3 U MexaHH4e-
CKO#l HEeMOJIHOTH CropaHus TomnuBa Q4 B OxpyxKawuiyw cpeay Qs
H ¢ GU3nYeCcKUM TEIJIOM IJTakoB Qs.

Ecau oTHeCTH cOCTaBJASIOLIHE TEMMoBOro GajnaHca X QPp H Bbi-
pPa3uTh UX HOJH B NPOUECHTAX, TO MOJYUHM

g1+ 2+ 95+ 94+ g5+ 96 = 100 %. (1.139)
TTonesuas tensora
DT, . Dup .., .
Ql—'—‘—;[ln —'ln-B + an (" — in. B):I' (1'140)

rae D — naponpoussonuTenbHOCTh KOTAOATperatd, Kr/c; Dyp — Konuuectso mpo-
nyBOuHOH BOAH, kr/c; B -—pacxon tomnusa, Krfc (uam M%/c); in, in. s, ©'— 3m-
TaNLOUSA COOTBETCTBEHHO NepPerpeToro MnAM HACBILEHHOTO 11apa, NHTATenpHOH
BOxBl M UNSAmed Boabl, kI[XK/KT.

HOTepH TEIJIOTH C YXOAALHMMH ra3aMH 3aBHCHT OT HX TEMIICpa-
TYpbl H KOJHYLCTBA.

s yMedbHIeHHs] §o MCHOJB3YIOT BOJNSHHIC 3KOHOMAaH3epH,
a HHOrZa H BO3JYXONOAOTpeBaTeJH, [OHHKAaloUIHe TeMIIeparypy
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vxoasimux rasoB o 110—210°C. Tlpu orcyTcTBHH 3THX 3/1€MEHTOB
remneparypa rasoB cocrasaser 2560-—400 °C. Tpu yMeHBIICHHH H3-
ObITKA BO3/yXa o CHHXKAaeTCS.

IToreps TenjoTh OT XMMHYECKO!N HEMOJHOTHI CrODAaHHS TOMJHBA
o6yc/ioBeHa HAJHUHEM B YXOASILIMX rasax NpPOAYKTOB He3aBepIueH-
woro ropeuus (CO, Hg, CiHm). A cnoeBbIX TONQOK OHA COCTaB-
aser 0,5--3,0 %, ana xamepHbx — 0,5=1,5 %. Topenue TonsuBa
C HEeZOCTATKOM BO3AyXa MPHBOJHT X €€ CYLIECTBEHHOMY [OBbBI-
IIEHHIO.

[Morepss TenysoThl OT MEXaHHUYECKOH HENOJHOTH CropaHHs BHI-
3BaHa NMPOBAJIOM 4YACTHY HECTOPEBINEro TOMJHBA 4epe3 KOJOCHHKO-
BYIO DeIleTKY, YHOCOM HX MOTOKOM Ta30B, yAa/JeHHEM BMecCTe C 30-
JOHK M IUIJAaKOM MpPH YHCTKE TONKH. BenHuHHA ¢4 3aBHCHT OT THNA
TOHOYHOTO YCTPOHCTBA, BUAA H COPTA TOMJIHBA H MIP.; AJs1 CJIOEBBIX
TOMOK OHa MOXKeT cocTaBasaTh or 1—2 no 18 %, nna xamepHbIX —
1+-5 %. Ons xUAKOTO H ra3o06pasHOro TOMJHB TH MOTEPH OTCYT-
CTBYIOT.

ITorepst TensMOTH B OKPYXKAIOIIYIO CPejy BHI3BaHA TEIJIOOOMEHOM
Harperblx uacTefl xoTjoarperata ¢ HapyXHbIM BO3AyXOM. 3aBHCHT
OHa OT BEJIMUMHBEl MOBEPXHOCTH OrpaKAeHHH KoTJioarperata M HX
TeMOepaTyphl U onpegedsiercs no rpadguxkaM B 3aBHCHMOCTH OT IpO-
M3BOJIMTENBLHOCTH KoTsoarperata (gs=1-5 %).

IToteps ¢ ¢du3MUecKo# TCMIOTON IUJIAKOB Y4YHTBIBAaeTCs NPH HX
yIadeHHH H3 TONKXH B PACMJIABJIEHHOM COCTOSIHHH.

KITJI xorenpHOro arperara — OTHOIUEHHE KOJHUYECTBA M0JIE3HO
HCIONBb30BAHHON TEIJIOTH KO BCEH 3aTpaueHHOH

N a=(Q/QR) 100=gq, =100— (g, + g3+ g+ g5+ 5) . (1.141)

Pacxop TonnuBa

D[in—fn.n+ D

Q. o

D N
ap (¢ "“n.n)]
B, = 100.

(1.142)

4.5. Mapamerpsl KOTeNbHLIX arperaros

KoTesnpHble arperatol JAeJSITCA Ha NapoBhle H BojorpefiHnie,
a TaxxKe Ha TPYNMb MajoH, cpeaHell U GOJBINOH TEMJIONPOH3BOAH-
TEJBHOCTH.

TenonpoU3BoAHTENBHOCTh MAPOBLHIX arperaToB MepBOi T'PYMIH
cocraBiser 4,6=-7,6 MBt (naponpoussoauTensHocts 1o 2,78 xr/c);
Bropoit — 1158 MBrt (4,45—20,85 «r/c) W Tperbeil — CBHIIIE
58 MBT (20,85 xr/c). BrimyckaloTcs H MHKPOKOT/H € ITapONpPOH3-
BoauteapHoctbio 0,045 m/c u 0,07—0,278 xr/cua gasiaenne 0,9 MITa.
Cootnomenue eauuun: 1 I'kxan/u=1,163 MBr; 1 1r/u=3,6 kr/c.

Kotasl TpeTbell Tpynnsl OOBIYHO YCTAHABJAMBAIOT HA 3JEKTPO-
CTaHuMsX, a NepBo#, BTOPOH M MHKpoarperaths — B [1POM3BOJACTBCH-
. HBIX ¥ OTOMHTCABHBIX KOTEIBHHIX.
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PaGouce maBsacHHC A5 CTANbLHLIX HApPOBLIX KOTIOB ¢ €CTCCTBEH-
HOll UpPKYyJsuHcH cooTBercTBYeT paay 0,9; 1,4; 24; 4 MIla. Boao-
ppefiible CTaNpHBIE KOTAHI HMCIOT TCMMEPATyPy BOAL Ha BHIXOHLE
150—200°C, paccuntaun Ha gasncuue 1,6-—2,56 MIla u rtemsonpo-
uaBoguTeNLHOCTD 4,6—209 MBrT.

Yyryunbele Bogorpefinpiec KOTILI B 3aBUCHMOCTH OT 4MCAa CEKUHUH
H BUAA TOMJHBA MMEIOT TEIIONPOH3BOAHTEbHOCTL 0,0023—1,4 MBT,
npu Temoepatype Boae go 115°C paGoraior npH paBieddn 1o
0,6 MIla.

DJICKTPUUECKHEe BoJOrpefiupie KOTJbI BHIYCKAIOTCHd B HallCH
cTpane TelJonpoU3BoOaATe bOCTIO A0 1,16 MBT,

4.6. ToBepxHOCTH HAarpeBa KOTEeNbHBIX arperaros

B Tonke KOTJIOArperatros, Pa3memjanTest 3KPAHHLIC HOBCPXHOCTH
HarpeBa, COCTOALIAE H3 CTANbHBIX TPYO (MM UYTYHHLIX CEKLHH MHK-
POKOTJ/IOB) H BOCHPHHHMAWOIHe TEIIOBOE H3JIyuCHHC cjos Had da-
Kejia Tropsimiero tomauBa. Buicokas adderTuBHOCT, TemaoobOmeHa
ofycsoBAHBaeT uUX HeGospiIne pasMepsl. Takue 3KpaHHbIC MOBCPX-
HOCTH SIBJISIIOTCS! OCHOBHBIMH I1apOTCHEDHPYIONHMH 3JeMEHTaMH CO-
BPeMCHIIBIX KOTJIOATPEeraToB, TakKe 3a1MHTOH CTCHOK TONKH OT BO3-
JOCICTBHsT BLICOKHX TCMIMEpaTyp W uliakoBanus. PacdeTHas temre-
patypa rasoB Ha Buixoje u3 tonkd 900—1100 °C.

B rasoxogax KOT/0arperaToB pasMemjaloTes MYUKH CTalhbHBLIX
TpyO. Tensora rasos nepepaetcss HM B OCHOBHOM KOHBCKuHeH, OT-
CI0/ia MX lia3Balige — KOHBEKTHBHHC. B 3KpAHHLIX M KOHBEKTHBHLIX
[HOBEPXHOCTSAX HarpeBa Mojydaercs HAchILEHHHIH ap HJIM BOJA ON-
penesiennoll TemnepaTypol.

ITaponeperpeBaTesu clyxar A5 NOBLIUCHHA TEMHCPATYPbl
Hapa 3a CYCT TEIJIOTH I'asoB. ArperaTsl OTOHHUTEALHBIX KOTC/ALHBIX
mOCTaBaArTCS 06bluHo Ge3 mapomneperpesatesell. Jlis npoHsBoOA-
CTBEHHBLIX WYXJ AOCTATOYEH neperpeB mapa go 225—250°C, gas
TOTo uTOGH Y ajicHHLIe DOTPeOUTCNH MOIJIM TOJY4aTh nap ¢ maJoi
CTeTeHpI0 BiaaK#HocTH. Ha a/eKTpoCcTaHuHsiX HCHOJAL3YIOT KOTJb
¢ neperpesoM napa go 450°C npu paBaenun 4 MIla; npu Gosee
BLICOKOM AaBjcuuu neperpee mapa gocturaet 540—570 °C u Bulme.
ITaponeperpeBarte/sii — 3MECBHKH, H3TOTOBJCHHBIC H3  CTAJbLHDIX
TpYy6.

BosagyxonoporpeBartesii cayxar s HArpeBa  AYThCBOIO BO3-
Ayxa. OnH cocTOAT M3 MYYKa BEPTHKAILHDLIX TPYO, HO KOTODHIM IpO-
XOAAT Ta3ni; CHapYXH OHH oMpiBawoTcst Bo3ayxom. Ilomorpes Bo3-
AyXa HeoOXOAHM AJs JYUILCTO CXKHTaHHsl, 0COGCHHO HHM3KOCODTHBLIX
tonaue. KITJL xotsoarperata npu sToM HoBpnuaercs. s cioesnix
TOMOK BO3AyX narpeBaercs nxo 200—250, nns xaMepHbIX — [0
350—450 °C.

Boaannic sxoyomafseps! NMpeaHasHaueHH AJs NOAOrpeBa NuTa-
tenpofl Bognl. Oun gesnsiTess Ha crajpbHbLIC, PUMCHACMbIE TNIPH AaB-
Jeyusx Gomee 2,3 MIla (Hexkunauwero W KHASIICro THHOB), H wy-
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ryunsie (npH Aasaenusx no 2,3 MIla). [lepBule BulOJHSIOT B BUAE
3MEEBHKOB, BTODhHIC COOHMPAIOT M3 UYTYHHBIX PeOPUCTHIX TPYO, coe-
JUNSICMbIX KOJCHAMH — «KajauaMH», B uyryHHLX 3KonoMaisepax
3aKHNaHHe BOAB HENOMYCTHMO, MO3TOMY €C TeMIIepaTypa MAOJKHA
66ITh Ha 20—40 °C unxKe TeMnepaTypnl HachllLEHHs.

BosayxonogorpeBaTesqil H BOASIHBIC 3SKOHOMAaf3epnl HAXOAATCS
B «XBOCTE» Ta30BOro TpakTa (XBOCTOBHI€ MOBEPXHOCTH HAarpesa).
Oud noHUKAIOT TeMIepaTypy YXOASHX Ia30oB, YBCOJHUHBAS TAKHM
o6pasom KII KoTnoarperaros.

A.7. BcnomorarenbHoe o6opypoBanue

s nogaud Bo3ayxa B TONKY HCHOJL3YIOTCS AYTHhCBhie BCHTH-
JISITOPBI.

OxnaxpeHusie rasnl H3 KOTJOarperaTa OTBOAATCS TSITOBBIMH
yetpoiictBamH, JIniMoBast Tpy6a, BecOTOH 25—45 M cosfaeT ecrect-
BEHHYIO THTY, AOCTATOYHYK IJAs paboThl KOTJAOB TENJIONPOH3BOAH-
TeApHoCThI0 A0 1,2—1,8 MBT npu conpoTHB/enHd HX TrasoBoOro
tpakra 0,095—0,145 Ila. [Ing RoT10B GOJILIIOH TEMJIONPOH3BOLH-
TEJIHLHOCTH € XBOCTOBLIMH TOBCPXHOCTAMH HArpeBa M 30J10yJOBHTe-
JISIMH TpUMEHsICTCsT HCKYCCTBEHHAsA TsAra, ofccrneydBaeMast AbIMOCO-
camd. BpicoTa aAbiMoBOf TpY6ni (25—150 M) paccuuThiBaeTcs ¢ yue-
TOM pacceuBaliisi B aTmocdepe 30/nl, CCPHHCTHIX W JAPYrHX rasos
TaK, YTOOGbl ¥ NOBCPXHOCTH 3CMJIH KOHICHTPAUMS BPCAHOCTCH Onlna
HH2KEe TPeAeTbHO AONYCTHMbIX CAHHTAPHBLIX HOPM.

B npoH3BOACTBCHHBIX M OTONMHTCJLHBLIX KOTCJALHBIX BOAA pacxo-
AyeTcsl Ha BOCHOJHEHHe MOTCPb KOHAEHCATa, 1apa, CeTeBOH BOAH
U Ha ropsiuee BomocnaGxeuue. JInd BOZOMOATOTOBKH HpPHMCHSICTCS
KOMILJIeKe O6OpYNOBaHHs. 3ajava BOAONOATOTOBKH — OocBOBOXKac-
HHEe BOAnLI OT PA3/HuUHBIX MpHUMecceH. MHHepabHble H OpranHuCCKUe
npHMecH ypaiaoT ¢HanbTpauHedl BoAbl 4epe3 cMOH mecka, gpobJe-
HOTO anTpauuTa H MPaMOpPHOH KPOIUKH, a KOJJIOHAHDLIC BCIHCCTBA —
koaryjasuuel, myTeM [06aBKH B BOALY, HAHPHMEpP, CEPHOKHCIOrO
AJTIOMHHH S AIQ(SO4)3
" CuHMKCHHC KOHIUCHTPAIHH COJMCH Kajnilus H Maruus (KeCTKOCTH
BOABI) MpeAOTBpaniacT o6pa30BaHHC HAKHIH HA TMOBCPXHOCTSX Ha-
rpeBa, uto 0coBEHHO BaXKHO JJIs1 MapoBulX KOTM0B. OaHAaKO NpH He-
napeHud BoALI KOHIUCHTpAUHs ADYFHX cosiedl B KOTJE BO3pacraer.
Jlas moamepKaHUs ce Ha HeoOXOAMMOM YPOBHC NPHMCHsETCS Mpo-
JyBKa, T. €. BHIIYCK M3 KOoTJa 4actd Boanl (#o 10 % ot maponpous-
BOJHTECALHOCTH KOTJ/A).

JKecTkocTh BOABI MOHHAKAIOT B KATHOHHTOBHIX (uianTpax nyrem
06MCHA KATHOHOB KaJibLHs M MAarids Ha KaTHOHW HaTpHs, BOAO-
poAa uaM amMmoHHs. B kRauecTBe KaTHOHHTA B OCHOBIIOM TMpPHMCHS-
eTca cyandoyrons (kaMenHnifi yrosn, o6paGoTaHHbifi cepHOfl kHc-
J0To#). DTOT MaTepHasn CrnocoGeH YACPKHBATL KATHONB HATpHH,
BOJAOPOAA MM AMMOHHsI NPH NPOHNYyCKaHHH ucpe3 Hero 510 %-
. noro pacreopa NaCl; 1,5 %-noro pacteopa H2SOy4 unu 2—3 %-noro
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pactBopa cyanara ammonus (NH,4).SO, Ilpumencnue Tex HJH
HHBIX OTJACJBHBEIX PACTBOPOB MJM HX KOMOHHANME 3aBHCHT OT COJC-
BOT'0 COCTaBa HCXOLHOH BOJIBI.

B pspme cayuaeB HCMONB3YIOT H BHYTPHKOTJIOBYID 006paloTKY
BOJbl, moxaBas B xotnoarperat 10515 %-uniii pactBop NaOH unau
NayCOs. HMmeloTcest npHMepbi MaruuTHOR 06paBoTKH BOLH.

JeaspauHs NUTATeJBHOH W MOANHTOMNON BOJ — mpouecc yaa-
JeHHsl H3 Hee pacTBOPCHIIOTO KHCJOpOZa H YIJICKHCJOro rasa, ar-
PCCCHBHEIX MO OTHOLUICHHIO X MCTasJly KOTJOAarperatoB H Temjo-
tpacc. CyuiecTByeT Tepmuueckasi H XHMHUeckas peaspanus. Ilpu
TCPMHUCCKOH BOJa HAarpeBaCTCsl JO KHIICHHS, B PC3YJbTATC 4€ro H3
Hee BHIAC/SIIOTCS Tasbl. B aTmocgepnbx geaspatopax Boxa KHUIHT
npu 102—104°C. Tlpu TemnepaType NHTATEbHOH BOAbI BHILIEC
145°C pcaspartopm paboraior npu masienuu 0,6—0,7 MIla. B Ba-
KYYMHBIX [ea3paTopax Temnepatrypa Kumemus Boawmi ot 50°C
H BhilIC.

Kucnopoa moxio yaanats ¥ B QUABTPAX CO CTANBIOH CTPYXK-
KO, KOTOpBIC NPUMEHSIOTCS MpPH TeMlepaType BOAL HC MCHee 55—
60 °C. Xumnueckoe o0eCKHCJIOPOKHBANHE BOJAL PAacTBOPOM CYJlb-
¢dara natpuss (Nap,SOs) n3-3a ero NoOBLIMICHHOH CTOMMOCTH LIMPO-
KOTO IIPHMCHENHS He HMeeT. ,

3amaud npuema, PasrTpPy3KH, XpaHCHHS, [MOJAa4H H MOATOTOBKH
TOMJIMBA [JIS CXKHIaHHSl pellaeT TOMJHBHOC XO3AHCTBO KOTCJLHOM.
['azoo6pasiioe TOMJIMBO M3 MaruCTpajspHBIX Ta30NpoBOJOB MOCTY-
naetr una peryastopusie cranudd (I'PC). Ot mux no tpy6onpoBo-
aam Boicoxoro (0,3—1,2 MITa) u cpeanero (0,006—0,3 MIla) nas-
JCHHST OHO TPANCHOPTHPYCTCS K MOTPCOHTCNAM; MOBHXKCHNHC [HaB-
Jchust o paBouero MNPOH3BOAHTCA B ra3opery/siTOPHBIX MyHKTAX
(T'PIT).

JKugxoe TOMJMBO MPHIHHMAIOT M XPaHAT B CHNCUHANbHBIX pe-
3epByapax, a TBEDAOC CKAAJUPYIOT Ha MJoulaaxax B wTabens.
Pacxopubie cknagbi TOMJIHBA DAacCUMTBLIBAIOT Ha ABYXHCAC/ILHBIN
samac, a pesepBubic — Ha 3amac go ognoro mecsua. C pacxopHoro
CKJafa B KOTC/bHYIO TOMJIHBO [0JacTCs C [OMOLIHIO Pa3jHUNbiX
MallHH H MeXalH3MOB CHCTeMbi TOM/IHBoONopadd. Bynbaosep-no-
rPY3uHK, KOBUIOBbI ABTOMOTPY3UHK MPHMCHAIOTCS IS KOTC/bHBIX
C TCHJONPOM3BOAUTENBHOCTEIO 10 5,8 MBT. B Gosee xpynupix xo-
TCABHBIX  HCMOJB3YIOTCS  JICHTOUHBIC TPaNCHOPTCPbi, KOBILOBLIC
MOABCMHUKH, DenbcOBbMl Tpancnopt H T. A. IToarotoBxka TonnuBa
K CIKHFanuio OCylecTBJseTcss B ApOOM/IKAX, MCJIbHHIAX, cenapa-
TOpax M Ip.

B xoTeabnbix, paGOTAOLHX HA TBEPJAOM TOMJIHBE, HMCETCS CH-
cTema sakososoyaatenns. Ecan 30/b W 1miakoB ofpasyercs
menbiue 100 xr/4, To HX yAansoT Bpyunylo. Mexanuueckas cucrema
NpPUMCHSICTCS IPH BBIXOAC 30JIbi H WIJIaKa A0 5 T/4; OHA OT/HYacTCs
HAUMCHBUIHMH KaNHTAJbHBIMH M 3KCIIyaTauHOHHBIMH PacXOZaMH.
BricTphlil H3HOC CKpEOKOBOTO TpancmopTepa $BJSCTCS C€ HeJO-

CTATKOM.
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Puc. [.40. KoTeasnasg ¢ NapoBLbIMU KOTJIAMH

a — paspes; 6 — nuaH; [ —KoTea; 2— AbIMOBas Tpy6a; 3 — nacoc chlpoft BOAM; 4 — nopo-
IpeBaTeNh ChHIpO# BOABL 5 — ABHraTeNb BEHTHAATOpA; 6 — macoc NpOMBIBOYHONH BOAL; 7 —
AeaspaTop; 8 — rasoxof; 9 —'BoapyxosaGopHoe YcTpoficTBo; 10 — medaektop; 11 — HaTpuii-
KaTHONHTOBBle GUALTPLI, 12 — Gak XpaHEHHA COJH; 13 — nwku Tasoxopa; 14— paGouas
niomanka; I5 — sXMekTop HJH Hacoc DOA8YH pacTEopa  COJH; 16 — MerasiiH4yecKHe JecT-
HHIBE, 17 — BOATHASTOp AyTbemolt; [8 — AbiMocoC; 19 — 3on0ynoBHTENb; 20 — TpatcdopMa-
Topnast; 2{ — mut KIIIT n aBTOMaTHKH; 22 — cenapaTop HCTpPCPHIBHLITI mpoaysHOfR; 28 — pa-
6ouut dpont KoTAOB; 24 — OXJAJHTCAL BLINapa; 25 — nuTaTeJBLHLII Hacoc; 26 — Oogorpe-
BaTesL ceTcBoi BOAbl, 27 — dHALTp pAacTBopa COJH; 28 — Gak AAA Oeperpy3kH KaTHOHHTA;
29 — jacoc-go3aTop; 30 — GaK KpelKOro pacTBopa coJy; 31 — 6ak npoMbizouHo# BOJB!



FuppaBauueckum croco6oM  repekaudBaioT nysdbly (3044
U Boja) mo TpybonpoBomaM Ha paccTosgHHe Ao D xm. OpHako 310
TpefyeT GOJBIIOrO KOJHYCCTBA BOMALI, pPAacXOAa 3JCKTPO3IHEPTHH Ha
ApoGJecriHe 3015 H TPAHCHOPT MYJbNB, BHICOKHX KalOHTaJbHBX 3a-
TPAaT H 3HAYHTCJBHBIX 3CMCJABHHIX WJOWAACH 10J 30J00TBaJ, 4TO
NPENATCTBYCT MHPOKOMY IPHMCHEHHIO.

[TneBmartuueckuii crnoco6 ofecrneunBaeT HauboJee TOMHYIO Me-
xauuzauuo. Jpobaersie 301a H WAk TPAHCHOPTHPYIOTCA 1O TPY-
OONpoBOAY BO3AYXOM, [ABHXYLUIHMCH 3a CUCT AEHCTBHSA 1apOBOTO
9KCKTOpa WJH BAaKyyM-HAacoOCa CO CKOPOCTBIO okodo 25 m/c. Ocax-
JCHHE 306 MNPOHCXONHT B NHKJOHE, OYHCTKA BO3JyXa — B MHhLIe-
yaoButese. M3 uHr/AOHa 30Ja pa3rpyxkacrcd B LCMCHTOBO3W H BHI-
BosuTcAa. OHa MOXKeT HCHOAB30BaTbCA AJA NPOH3BOACTBA CTPOiiMa-
TCPHAJOB.

ITpu cxxuravuy TBepAOro TOMJIHBA AKMOBBEIE Ta3hl OUHIIAOT OT
YACTHI 30JIbl, UTO NMPEAOTBPALLACT 3aTPA3HCHHC OKPYKAaKOULeH Cpebl
H NpeJOoXpaHACT ABIMOCOCH OT H3HOCa. /1 9TOro NIpHUMEHAIOT LHK-
JOHBI JJF CYXOTO H HCHTpoOexKHuble CKpYOGEpHl A1 MOKPOTO 30.0-
yaaBauBanusi. CyXue 30/0yJaBJANHBATCAM NPOCTH B 3KCIIYaTaiHH,
ofeCrmeynBalOT CTeICHb OUHCTKH AbIMOBHIX Ta30B A0 83--92 %; mok-
peie — 10 92+94 %; xpome 53TOTO, OHH MO3BOJSAIOT YJaBJHBATh
OKHCJBl CCPBl M a30Ta, 4TO BaXKHO A1 OXpaHn npupoan. Ilpuwme-
HAIOT TakXe 2JCKTPHUecKHE GUABTPH (cTemeHb ouucTKH 10 98 %),
HPHHIHUN ACHCTBHA KOTOPHIX OCHOBAH HAa KODOHHOM paspAic MCXKIY
AJMEKTPOJAMH H ICPEMelICHHH 3aPAKCHHBIX TBEPABX YaCTHIL K HUM.

4.8. KoMnoHOBKa KOTeNbHbIX YCTAHOBOK

O6opynoBanne KOTEJbHOH pa3MmemjaeTcs 1O THIOBEIM NPOCKTAM
(puc. 1.40), uckawouesHem SBJAAIOTCA CAyuaH PCKOHCTPYKUHH KO-
TeabHBIX. COBPCMCHHBEIC 3JaHHSI KOTCJABHBIX BBLITOJHAIOTCSA Kapkac-
HbIMH, OJHO3TAXXHBIMH MJIH TNABHJALOHHOTO THNMA CO BCTPOCHHBIMH
sTaxKepkamHd. KoTeapHas DOJXKHA MMETh JHCBHOC OCBCLICHHC H BCH-
THASAIHIO.



Paspen Il
OTONJNEHMUE

rNMABA 5
TEMNOBOW PEXXMM M TETHTONMOTEPU NMOMELUEHMA U 30AHMA

5.1, Tennosas o6craHOBKA B NOMeELLEHUAX

B momeuienusx, rite npeGniBaloT JM04H, He0GXOAUMO TOLACPHKH-
BaTb ONpeAcJeHHHH MHKDOKJHMAT. B npoH3BOACTBEHHHIX MOMCIe-
HUAX OH JOJIKCH COOTBCTCTBOBATh H TEXHOJOTHUCCKOMY MpoLeccy,
B CeJbCKOXO3AHCTBEHHBIX — HHTEHCHBIOMY BLIPAIMBAHHIO KYJb-
TYp, COAEpPXKaHHIO XKUBOTHHIX. Ocofoe BHUMANHC CJACAYyCT YACIATDH
obecreueHHI0 TENJOBOTO pPeXHMa B 3/aHHAX NPH pe3KHX MOX0J0-
naHHAX, HajgexHoll pabore TemsocHalKawmwero obopyAoBaHHA.

Hapywenue Tengosoro Ganamnca 4eJoBeKa yXyAmaeT efo caMo-
4yBCTBHE H TPYJAOCIOCOGHOCTh. TCHIOBHASJCHUC UCJIOBCKA 3aBHCHT
OT ero Bo3pacra, Beca, AeATCIbHOCTH. B crokoiiHoM cocTOAHHH
B3POC/ABI1 4en0BeK oTHZaeT okpyXawiuefi cpege ~.120 Br, npnu ger-
KOH pabore — Ko ~ 250, mpu Taxenoft — 10 ~500. Boabmag poas
Tersla mepegaercess JyuedcnyckaHuem (~55 %), Mewbmiast — Kou-
BeKUHEH W HcHapeHHeM.

Ewe B 1884 r. M. JI. ®naBunkuil yga3eBaJ, 4To JHWp Tpebye-
MOC COBOKYIHOC BO3JcficTBHE TeMIepaTyPhi fs, BJAAXKHOCTH Qs, CKO-
POCTH U BO3AyXa H TeMIiepaTyp fs. o BHYTPEHHHX moBepXuocTel (or-
paxjacuuii, meGesan u T. A.) obecneunBaer koMopTHOCTD cpeabi. Ot
BCJAHYHHB f5 n 3aBHCHT TemJOOTAAuYa TesJa JyueHCnyckaHueM. 3Ha-
UCHHUSA Iy n JAJS DA3/JHUHBIX OTpaxKAcHH# HeoauHaroBe. IlosTomy
BBOAHTCA MHONATHE CPCAHAA TEMIepaTypa 3THX moBepXuocTefl fa. o
Tesa, WM «pajHalHOHHAs TeMIepaTypa» fg:

tr = Z (ts. nfo. 0)/2 fo. n- (IL.1)

[Mpumepnas cBfA3b fp=f(fs) npedcTaBicHa Ha puc. IL.1.
HHTCHCHBHOCTD JY4HCTO-KOIBEKTHBIOrO TemooOMena XapakTe-
pu3yercsi pe3yabTHPYIOLel TeMIepaTypoil NOMCILEeHHUS

to = (ta + tR)2. (11.2)

TemnepaTypHyio 06CTAHOBKY B IOMCLICHHH ONPCAENAIOT ABYMSA
ycaoBusiMu KomdopTHocTH. [lepBoe COOTBETCTBYCT pexHMY, KOTAa
4eJOBCK, HaXoAAmuica B HeHTpe oOCAYyKHBACMOH 30HH!, HC HCHbI-
THIBACT 1M TeperpeBa, Hu rnepeoxdaxiacHusa. O6Gbuno N/ CHOKOHR-
10T0 COCTOAHMSA uesoBeka fy=21-23, npu Jerkoi paborte — 1921,
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npu Taxenoi — 14--16°C. Iast xonompuoro ncpnona roja mnepBoe
yCJjioBHe xapakrepuayercs hopmyJaon

tR = 1,b7¢; — 0,57t + 1,5. (11.3)

Btopoe yciaoBue KOMGQOPTHOCTH OHpeensieT AOMYyCTHMbie TeM-
nepaTypnl HarpeTulX HJH OXJAaXKAeHHBIX nobBepxnocted. Tak, nanpu-
Mep, TeMIeparypa MHOBEePXHOCTH HOTOJAKAa H cTed (Bume | M or
nosa) Bo H3bexkaHHC HEJONYCTHMOrO pajHallHoNIioro BO3JACHCTBHS
Ha roJIOBY 4e/0BeKa MONKET JONYyCKAThCH CJAeayioltas: fuarp=19,2-+
+ (8,7/9) U toxa 23—5/¢. 3necr ¢ — ro3dduHenT 06AYUSHHOCTH—
Oe3pasamepHas BeJM4HHA, 3aBHCHLIAA OT PACNOJIOKeHHs W pasMme-
POB noBepxHoCTell (LOJS JYUHCTOrO NOTOKA, NMajgamouero a nopepx-
HOCTh OT BCeH JIYUHUCTOH 3SMHCCHH

s I\
25,7 { noBepxHocTH). Ecau B nomemenuu
26r KZ Oo/lHa TaKas NOBePXHOCTL, TO @=1;
N B oCTaldpHplX caydasx ¢<l.

22_&1?&,

8 Puc. II.1. CooTHouende MeXAZYy BHYTpeH-
Hefl {3 M pagManHOHHOA TeMmepaTypaMH BO3-
AyXa B TOMeIeHHH

14 . 1 K] 1 — o6aacts koMdopra gad  3MMHEro INepHona;
6 20 24 78150 2 — TO e [Jd JeTHEro Nephopa

TemniepaTypa MOBEPXHOCTH XOJOJHOTO MoJa MOXKET OLITh HUKE
TeMIepatTyphl Bo3ayxa HoMelleHHs e Oosee uwem ua 2—2,5°C, no-
CKOJMBKY C Hefl compHKAacaeTCs CTONa 4eq0BeKa, oCobenHo pearu-
pyoiast Ha xoJjoj. BMecTe ¢ Tem TemIiepaTypa MOBEPXIIOCTH NOJA
B GOJMBUIMICTBE MOMelleHHi He HoJKNA mpeBpimats 24--26 °C.

Pacuernas f, onpemensieTcss nasnadeHHeM IOMeLIeHHs H LOTKHA
ofecrcyuBaThL XOpollee CaMOYYBCTBHE UeM0BCKa, YUHTHIBAS €r0 fAesi-
TeJALHOCTH, BETHUMHBL! BJAAro- W TenaoBuenendil, obayuenHe or
BHYTPeHHHX [OBEPXHOCTeH, ONMacHOCTL KOHACHCAIMH HA HHX
BAATH H T. JL.

B xuALX NoMeuienusx fy goaxua 6utn 18 °C (maa mecthocTedt
¢ ty<<—30 °C pacuernas tu=20 °C ,a pJjs1 yrjoBuix NoMelleHU#l ona
yBejiHunBaetcs ewte na 2 °C), B JecTHHUHBX KJACTKax — 16, B Kyx-
Hax — 15; B gerckux H Goapuuunnix — 18—25°C, B MulipHBIX
Gann — 30, B cayxkeGuwx nomentenusx — 16=-18 (B 3aBucuMocTH
OT cKOIJienusl Jojgell), B OCTAMniipiX TOMeIIeHHsaX — 10 cOOTBeT-
creyromum CHull, a B npousmopcrBennnix — no npud. 1 CHull
[1-33—75 «Oronnaenue, BEHTHASILHSA H KOHAMIMOHHPOBaliHe BO3-
ayxa». Temneparypa MOMCWICHHH, T/e HCAONYCTHMO NPpOMep3anHe,
B nepaGouce Bpems fOMKHA GhITH e Menplie o °C.

3a pacuernywo f, NPHHUMAIOT TEMICPATYPy BO3AYyXa Ha BLICOTE
1,5 M or nosa u ne 6auxke ! M oT napyxnoil crennl. Pacnpegenenue
TEMIepaTyp B NMOMEIUCHHH 3aBHCHT: OT PasilocTH (fz—fy) M mepe-
napa (f;—fe.n) y OTPaxKACHHH; NMIOIAAH H KONQPHTYPAIHH HAPYXK-
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X OTpax<ACHHUM, BO3LYXONMPOHHIACMOCTH INOCJAEIHHX, MECTONOJO-
JKCHHS, BHJlA M MOLHOCTH OTONMHTENLHLX YCTPOHCTB; HHTEHCHBHO-
CTH oOyBanusl orpaxjienuii BeTPOM H JeHCTBHS COJNHEUHOH pagHa-
IHH H T. .

Ha puc. I1.2 npuBefenn OTKIOHEHHS] TeMNEpaTyp OT fz Ha IeH-
TpaJdbHOH BePTHKAJMH: CILIOMNBE JHHHH — Cpefliie OTKJIOHEHHS,
NyHKTHPHBIEe — Hanbodpiuie ¥ HauMeHpiine. [lo ropusonTtanu ot-
KJIOHEHHs MeHpine, 06btudo B npefenax 1—1,5°C (B6au3u napyx-
nbix cred — g0 4—5°C). [Tanenune Temnepatypsl BOJH3H OKOH — [0
68 °C.

B rnomeuteHusix BniCOTOH A TeMmmepaTypa INoj TepPCKPHITHEM
fhep MOXKET OTKJAOHATHLCA OT TCMIEpaTypnt fn s pabouell (HHKHeil
JBYXMETPOBOH) 30HHLL:

tnep = tu. o' AL(h—2). (11.4)

Ipapuent temnepatrypsl Af ROXOHHT MO HECKOJLKHX TDATLYyCOB
(na 1 M BpICOTHI MOMelLIeHUs), OCOOEHHO NPH HAMHUYHE MeCTHLIX Tel-
AOBhiCAeHHH (narpeBaTedpliblc IPUOOPH, TeX1oJOTHUEeCKHe YCT-
poiictBa). Ou MoxKeT OuITh TNOJOKUTEJNBHHIM H OTPHILATCJALHLIM
(puc. 11.3): mepBoiil — y napaminero nmoroka (#3>>1#), Bropoii—y Ha-
rpetoil cTpyu (fo<<ti).

Crporuil 3aKoH BBIMHCJCHHSI HAPY:KHOH Temmeparypsl BO3ayXa
tw neusBecren. OHAKO UMCETCH JOBOJALHO YCTOAYHBAaA 3aKOHOMEp-
oCTh pe3Koro mnouukeHHs fy. Ilpn Mepjgennom H3MeHeHUH fy
(puc. II.4) pacnpepenenue Ttemneparyp B oOrpaxkaendd Oymer
OMH3KO K CTAlHOHADHOMY pEXKHMY, HpH OBHICTPOM CHHMKEHHH J10
fuww TCMIIEpATYPHOE TIOJE HeCcTAllHOHAPHO.

Pacuernast 3uMuss TemrepaTypa HAPYKHOTO BO3AYXa Iy NPHHH-
MAeTcss ¢ yueTOM I0KasaTesst TEeNJOBOH HHEPUUOHHOCTH (MaccHB-
HOCTH) OrpaXAamolux KOHCTPYRUHA D (HCKJIOHMas CBETOBbie MpPO-
eMnl):

PacuerHass SHMHAS TeM-
neparypa tg, °C

Ho 1,5 (6esuinepHHOHHAA) . . . . . . . A6conioTHA MHHHMAaJAbHAs
Cauire 1,5 mo 4 (manasg uHepuuoHHOCTB) . . CpepHas Haubojee XOMOAHHIX

CYTOK *
Ceuiwe 4 o 7 (cpeHsAs HHEPUHOHHOCTB) . . To xe, Tpex cyToK
Copime 7 (6oJbluasi WHepLuOHHOCTR) . . . . CpepnsAs HamGoJee XoJ0AHOH
NATHAHEBKH

IMpuBopumbie B taba. 1 CHull 1T-A.6—72 «Crpourennias Kiu-
MaroJorusg H reopusunka» u B npua. 4 CHull I1-33—75, a taxke
B rtaba. I1.1 HacTosumero yde6HHKA pacueTHhle napameTpnl 6as-
pyloTCs 1a craTHCTH4YeCKHX Habuopmenusx. Ha wore CCCP, unanpu-
Mep, ecT, pafionnl ¢ TemnepaTypoit He Huxke —b5 °C. B dIxkyrACCP
Mopo3nl 10 —80°C, a OTONUTENbHBIH NEePHOR — TPH YETBCPTH TOfA.

* Cpennsa TemmepaTypa uaufoiee XOAOZHHIX TPEX CYTOK — CpCAHee apud-
MCTHUYCCKOe TEMNepaTyp HaHOosiee XONOAHBIX CYTOK M TATHIHCBKH.
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Bpema

Puc. 11.4. KpuBas u3McHeHHS TeM-

neparyphl

HapyXHoro  BO3/lyxa

B nepHOA MOXOJOAABHA



Ta6auna 11.1
PacueTunle KIMMATHYECKHE XAPAKTEPHCTHKH OTONHTENLHOrO IEPHOAA

o & . B
Temneparypa ¢y, °C ﬁ% 3% gg
ge | B8 |a%e
5 & | . % | 8e |88% 4
ropon S8C | 5% | .5 |83 |gs |§E |833 Tven
=gXa =g Sa 5: ;é &3 a5 30Ha
=8| =8 | E5 |29 |68zl 539 |==8
=RHE =8« | EE | o5 | 95F| 52 ¢ |5E%
FoeS| 5,2 8= | & OEP| S5 [ HFx
8=5| 885 8= | °% | 22%] 82a | Axnd
SECa| &85 €8 | AE |[E6sj 06k |&SE
Anmva-Ara —25 | —28 | —38|—10| 166 [ —2,1| 1,5 Cyxas
ApXaHreancK —32 | —36 | —45{—19| 261 | —4,7] 6,2 Brnaxnas
Amxa6an —11 | —14|—24|—2 | 111 3,9{ 2,8 Cyxas
Baky —4 —6 |—131 1 [ 119 5,1} 8,4 | Hopmanbnas
Bepxosuck —60 [ —63 |—68{—51{272 |—22 {3 Cyxas
Buassioc —23 | —256 |—37|—9 | 194 | —0,9| 4,6 | HopmanbHas
BaagusocTox —25 | —26 1—31|—16] 201 | —4,8}] 9 Brawxnas
Bonarorpag, —22 | —29 |—36|—13] 182 | —3 8,5 Cyxas
Jyuan6e —14 | —17 | —29(—2 | 112 3,6/1,9 »
Epepan —19 | —20 {—31|—4 | 114 | —0,9| 1,9 | HopmasabBas
Hpxyrck —38 | —40 | —50|—25| 241 | —8,9]| 2,8 Cyxas
Kanyra —26 | —31 |—46|—14] 214 | —3,5| 4,1 | Hopmaasnas
Kaparanaa —32 | —35 |—49| —201'212 | —7,5] 7,7 Cyxas
K ueB —21 | —26 |—32{—10| 187 | —1,1{ 4,1 | Hopmanvnas
K uirnnen —15 | —20 | —32}|—7 | 166 0,6! 5,4 Cyxas
Jlenunrpag —25 | —28 | —36|—11] 219 | —2,21 3 Bunaxnas
Munck —25 | —30 |—39|—10| 203 | —1,2} 4,8 | Hopmanbnas
Mocksa —25 | —32 |—40|—14| 205 | —3,2] 4,4 »
Hosocu6upex —39 | —42 | —50|—24) 227 | —9,1| 3 Cyxas
Ogecca —18 | —22 | —29|—6 | 168 0,8/ 8,5 »
Pura —20 [ —25 [—35[—9 | 205 | —0,6( 5,9 | Hopmanbnas
Pocros-na-lony | —22 | —27 [—-33]--8 | 176 | —1,1| 5,8 Cyxas
Tannun —21 | —25|—-82|1—9 [ 221 —-0,8]|6 Baaxunas
TawxkenT —15 [ —18 { —30|—6 | 130 2,41 2,1 Cyxas
T6unucu —7 | —10|{—23} 0 | 152 4,21 3,9 | Hopmanbnas
P pynse —23 [ —27|—-38|—9 | 157 | —0,91 1,6 Cyxas
Xabaposck —32 | —34 | —43|—23| 205 { —10,1]| 5,7 | Hopmaanuas
Xapbkos —23 | —28 |—36|—11( 189 —2,115,2 Cyxas '
Yensbunck —29 | —35 [—45[—20) 216 [ —7,1]| 4,5 »
Uura —38 | —41 | —49|—30| 240 | —11,6} 2,2 »

OpuentupoBaThcd Ha aGCOMOTHBIA MHNHUMYM HapyKHOH TeMmIepa-
TYPHl, HaG/MOLaeMBIl JIMIIb B TeUEHHE 11eCKOJIBLKUX YacoB, Heleseco-
06pasHo, NOCKOJNBKY HapyXKHBE MaccHBlble OrpaxjeHua 06/1ajanT
TENJIOBOM HHepUHEeNl M KPaTKOBPEMenloe TOiMXKeHHe [y He BbI3HI-
BaeT 3aMeTHOro MajJeHud fy, n, la.

Ilpu ompepeserun TensionoTeph NOMeUeNHA 3a pacueTHyio ty
NPYHUMAIOT CPEJHIOI TeMNepatypy Haubojee XOJOAHON MSITH-
JAHeBKM AJs jJannoi Mmecrnoctd (mapamerp b no mpua. 4 CHull
[1-33—75). 3nauente fy Hcmnoabsyercs s nojabopa o6opyaoBaHUA

_ OTONJIEHHUS.
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B cypoBBIX K/JAMMaTHHUeCKHX YCJOBHAX HEOOXOJMMO YUHTHIBATDL
HeBbiroANelliUNA KOMIJIEKC TEeMIepatTyphl fn W 3naUHTE/blIbIe B Ce-
BepO-BOCTOUHBIX M NMPUOPeXKIbIX pafionax CKOpPOCTH BeTpa vy LM
¢ NU3KOH ly, HO ¢ HeQOAbIOH U, ne SBASIOTCE HeBHIMOgHelinel
«¥KECTKOCTBIO TIOTOABI»,

[To ycnoBusm Baaxknoctd tepputopua CCCP jpeautcs na Tpu
30IIBI: CYXYIO, OPMaJbIYI0 H Baaxkuywo (cMm. mpunox. | CHull
11-3—79 «Crtpoutensras Temtotexunkar»). Heobxogumble yciaoBHS
skenayaTauuu nomemenuin (Tab6a. [11.2) kaaccnduuupylores coor-
BETCTBYIOUIHMH TlapaMeTpaMi.

Ta6awuia 11.2
BuGop mapameTpoB

Yenosusa skenayaranuy A u 5
B 30HAX BJIAXHOCTH
BrnaxHOCTHBI peXum
nomenien it
cyXoit "HOPMaJbHOM BJNIaXi0#
Cyxoi A A b
Hopmanbybii A b b
Baaxknustii (MOKpHlil) B b

TTpoAOMKHUTEAbNOCTh OTOHHTENBIOIO Ce301a 3aBUCHT OT reorpa-
(huueckoro mectonosoxenud 3ganud. Hauaso u oxoHuauue paboThl
OTOMJIeNHysl AOJKIIO OTBeyaThb TEIJIOBOMY PeXHMY nomenlenud. [{as
JKHJABIX Y OOuiecTBeNNbIX 37aHHH OTOMUTEAbIbIH Ce30n HCUHCAseT s
upy {x<< +8°C. TonoBble 3aTpaThl TEmAOTHl 112 OTOMJENHe 3aBHCAT
OT TPOAOMKHTEJNBIOCTH OTONHTEABHOFO CE30HAa H CpeiHeHd HapyXK-
HoH TeMmmepaTypwul BO3jyXa, T. €. XapaKTepH3YiOTCS ©paiyco-AlsiMH
mpouecca OTamauBanug. J[l0BOJBIO YCTOHUMBHIMHM SBAAIOTCH fy
okono 0°C; ameft ¢ NMH3KOH TeMmIlepaTypoH CPaBHUTEJIbHO MaJo.

5.2, Buibop M TennorexHM4YecKas oueHKa CTPOMTENbHLIX OrparkAeHMH

Buipaxenue pas 06Iiero TepMHYeCKOro CONPOTUBIEHHT R, Kon-
CTPYKLMH TpejacTaBaseT co60f cyMMy TepPMHYECKHX COTPOTHBJEHHH
(cm. paszen I yueGnuKa) BOCHpHATHIO TEMIOThi Rp M ero orilauy
Ry, conmpoTHBIENHUA coeB Orpa)kieHuss R A BO3AYIIHBIX TPOCJON-
KOB XRpn M2-K/BT (eciu onu ectb).

3naueHus KO(PHHUHEHTOB TeMJIOBOCIPHATHS oy H TEILINOTAAuH
Oy IPHBOASATCS NHXKeE:

og, BT/(M2 . K)

v

BHyTpeHHNE MOBEPXHOCTH HAaPYXHHX CTCH, MOJOB, T'iaj-
KUX TIOTOJKOB M C pefpaMM BHICOTOH A H pacCTOSHHEM
MEXKAY HHMH a:

Ma<<0,3 . . e e e e e e e e e e e
Ma>03 . . . . e e

~J co
[e2 BN
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oy, Br/(m? - K)

HapyxHbie CTeHBl, TOKpPHITHSA, NCPEKPHITHA Han Ipoes-
JaM¥ M Haj OTKPBITBIMH XOJIOAHBIMH TOAMNONbAMH
TepekprTus Han XxoROAHLIMH MOABANAMH, COOGMAIOLLH-
MHCA ¢ HAapYXHHM BO3AYXOM, MEPEKPHTHA HAA XO-
JORHBIMH TAKAMH + « « o « « « « v v v o e o u .
Ueppaunble MNCPCKPLITHA M TMEPEKPHTHH Haj MOABANAMH
C OKHAMH « « « & v v v o e e e e e e e e e e e
TepekprTus Hajg HeoTaNNMBACMBIMM NMOABAJaMH 6€3 OKOH
H Haj TeXHHUCCKHMH MOAMOJBAMH . . . . . . . . . .

Ta6nuiwa I1.3

Pacuernsle 3nayennd temlodH3H4ECKHX XapaAKTEPHCTHK
HEKOTOPHIX CTPOMTEJbHHIX MaTepHaloB

23,3

17,5
11,6
5,8

Tennonposof- | Koadpdunuett rTenno-
HOCTH A, YCBOEHUA S IIPU Ie- &
= BT/(M-K) puoge 24 4, Br/(M2.K) %gm
Ma'repuanu E TIPU yCNOBUSAX SKCTIIyaTalHu ;Eig
2 £8.7
5% - SSE
B A b5 A 5 0%85
Ex 4R
Beron va rpasuu wuam We6ne| 2400|1,740| 1,860 16,700 | 17,200 3,00
JKenesobeTon 2500 1,92012,030| 17,850 18,900 3,00
1800/0,8130,930| 10,500 | 12,000 7,50
llinako6eroH Ba TONAHMBHBIX { 1400 | 0,581 | 0,640 7,900 8,700 9,00
LIaKax 1000 8,280 0,407 8,020 5,810 | 13,5
1800 0,697 (0,713 ,850 | 11,000 8,25
Hinako6eron HarpaHyaHpo- { 1200 0,465 | 0,523 6,490 7,300 | 10,50
BaHHLIX UWIaKaX
1600 0,640(0,755] 8,970 | 10,450 9,00
1400{0,5230,581| 7,550 8,600 9,75
Kepamsurobeton 1200 {0,407 (0,465| 6,200 { 7,110 | 10,50
800|0,232 (0,291 | 3,780 4,600 | 18,75
1000|0,35010,407 | 5,630 6,580 | 11,25
Taso- u meHo6eToH, raso- H { 600|0,174(0,209| 2,980 3,490 | 17,25
[eHOCHJIHK AT 388 8,(1)2? 8.(1)28 (1),620 1,930 | 26,25
1 , ,04 , 530 0,581 | 48,75
Bara muncpanenas { 150|0,0510,055| 0,683 | 0,755 | 48,75
INnuter MuHE pafioBaTHHE 30010,049 0,052 0,545 0,605 | 41,25
XBoiinpie mopogbl Aepesa (mo-i 500)0,14010,175| 3,980 4,600 | 61,50
CPEK BOJOKOH)
To xe, BAOJMbL BOJOKOH 500)0,29110,349| 5,750 6,510 | 31,50
le6ens u3 gomennoro waaka| 900)0,20910,256] 3,540 4,050 | 20,25
. . . 800{0,209{0,232{ 3,350 3,750 | 21,00
['pasuii kepam3uToBLil { 400(0,128({0,140] 1,840 | 2,060 | 24,00
1800 (0,697 {0,814 9,080 | 10,150 | 10,50
1600 (0,581 10,640 7,890 8,420 | 15,00
Kupnuy raugsassil, o6pikso- {| 1400 (0,524 [ 0,581 7,000 7,530 {17,925
BeHHM, DOycToTedudi aerko- ||1200)0,465,0,524| 6,110 6,600 | 18,75
BECHHI{ 10001 0,40710,465| 5,200 5,650 | 22,50
IleMenTHO-Mecuadulit  pactsop| 1800 (0,755 0,93 9,550 | 11,050 9,00
ANH WTYKaTtypKa M3 Hero
HssectkoBo-necuasnit  pact-{ 1600 0,697 (0,814 8,630 9,750 | 12,00
BOP HWJIH INTYKAaTypKa H3 HEro
Py6epoup, mepramus, Tosb 600]0,174 /0,174 3,330 3,330 —
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3nauenus TOMIUMHBL 8, M, CJ0EB TUPUHUMAIOTCH M3 uUepTexKedl
CTPOUTE/bIBIX KONCTPYKUHMH, a KO3pdHuuenta TenaonpoBOANOCTH
matepuana A—mno CHull I11-3—79 (mpusn. 3), a rtaxkxke mo
tabn. I11.3. 3navenus TePMHUYECKOro CONPOTHBAEHHS Ry , GepyTcs
u3 taba. 11.4.

Ta6awma II4
TepMuyecKOe CONPOTHBICHHE 3AMKHYTHIX BO3AYWHHX BPocloek

Ry v ¥ K/Br

Tonmuna TOpHU3OHTANLUBIX (IOTOK TemnJja ropu3oOHTaJNbHBIX (TOTOK TEIJa
npocioAKH, CHH3Y BBEPX) M BEPTHKAJDHBIX, CBEpXY BHU3) TIDH TeMIepaType

MM NpH TeMIepaType B NpocJoiKe B Ipociiofike

TOJIOXK HTEIbH OA OTpHIaTENHH O TIOJNIORUTENHHOR | OTpullaTeNnbROA

10 0,13 0,15 0,14 0,16

25 0,14 0,16 0,16 0,19

50 0,14 0,17 0,17 0,22

100 0,145 0,18 0,18 0,23
200—300 0,155 0,19 0,i9 0,24

Hcxons M3 canHTapno-rUrHeHHUYECKHX YCJIOBHE Tpebyemoe 006-
lle¢e TEPMHUECKOE CONPOTHMBJENHE Orpa’kKaeHus AONKHO ObITb

R [(t, —t,)n] 1 (A7), (11.5)

rie s H ls — pacueTHele TeMmepaTypbl BHYTPEHHEro M HapyXHoro Bosiyxa, K;
n — Ko3QPHLUHEHT, 3aBHCALIMA OT MOJOMKEHHS HAapyKHOTO orpax/eHHd mo oT-
HODIEHHIO K HApyXHOMY BO3AyXy:

Kosgpdunuenr n

Hapyxmue CTeHEl, {MOKPBITHA, MNEpPEKPHITHA HUepAaUHbe
§ 4 Waj NPoesaaMH, Hajg XoJOAHEIMH TOATIONBAMH . . . 1
Uepnaunpie NEpeKpHTHSA C PYJNOHHOH KPOBJEH Haj Xo-

JORHBIMH TMOABaJaMH, Hax XoOJOJAHLIMH MOATIONbAMH

¢ orpaxXjalolliMH CTCHKaMH ..
TlepexkprITHs; Baf MOANONBAMH HHKe ypomm seMaH .
TlepekpbITHA Haj HEOTANIJHBAEMBIMH MOABAJNAMH C OKHaMH
To e, MPH OTCYTCTBHH OKOH B CTe€HaX, pacl‘loJlO)KeHHbIX

BHILLIE YPOBHS 3eMJIH .
To ke, HHXE YPOBHS 3eMAH

oo ocoo
RN R
S

]
’

Af® — nepenafl Temmepatyp (Taba. I1.5) Mexny pacueTHoR fp st BO3NyXa
B J4anNHOM MOMEINEHWH H !s. n — Ha BHyTpeHHeH MOBEpXHOCTH orpaxjenns, K.

Hag BHyTpennux orpaxkaenuft R™, oONpeAeasl0OT TOJBKC UpPH
(ts—tx) >10 K. Conpotuaenue tenaonepesade R, BIyTPERNHX Or-

paxkAeNnHi M 3nadenus Af* ne HOPMHDYIOTCH, €CHIH:

a) TemJOBLIAeNENHs TPEeBLINAIOT TEMIONOoTepH 6osee ueM Ha
50 %;

6) BJIAroBbIAENEHHS NE3NAYMTENbIB], @ H3OLITKM ABIOro Temnaa
Goabine 23,3 Br/m3;
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B) MOBEDXHOCTH CTEH M MOKDPHITHH TNOABEpramTcst BO3AeHCTBHIO
JIYUUCTOrO TelJia MJIM OMBIBAIOTCH CYXHMM BO3AYXOM;

r) mjaowajgp MoJja, NPHXOAALLAsCA 1a OAHOro pabouero Gogee
100 M2,

Ta6anuuma I1.5 .
3uayeHus HOPMATHBHOIO TeMmepaTypHoro mepenaga A"

Hapyx- TokprTua L‘I:;e:g);;::_
3AaEEA H NOMemenys HHE A 9epAavHHe | yg, moABaNamm
CTEHR nepeKpuiTHH ¥ TOANOJIbAMU
Kuige 3nanud, AeTckue yupexaeHus 6 4 2
AMG6YN2TOPHO-NOJI UK JIKH HYeCK He y4- 6 4,6 2,6
peXAcHHA, YueOHpe
OfmecTBeHHBIe B BCnOMOTarefbHuie 7 5,5 2,6
34aHHA  TPOMBIMMIEHHBIX TNpeANpHATHI
ITpousBopCcTBEHHBIE 3RaHHA C CYXHM 10 8 2,5*
pEeKHUMOM
IpousBopcTBEHHEIE 3faHuSA ¢ HOpMAJb- 8 7 2,5%
HBIM PEKHUMOM
ITpoussoacTBeHHEIE W BemoMoraTesibHbIE
34aHHA M TIOMellleHHs] TpPOMBIIIJICHHBIX
NpeANpHATHR C BJIAXKHLIM WIH MOKPHIM
peXHMOM, ecau:
He JOMycKaeTcsl KoHpeHcanus Biarw | tp—ifp | 0,8 (¢ — £p) 2,5*%
Ha BHYTpeHHEH MOBEpXHOCTH CTEH M
MOTONKOB
He JONYCKaeTcs KOHACHCALMS BJArH 7 0,9 (tz — tp) 2,6*
Ha MOBEpXHOCTH MOTOJNKOB
[MpoussoacTBeHHEEe 34anust ¢ M3OHT- 12 12 2,5*
KaMH_ sIBHOro Temna Gosee 23 Br/M® u
< 50%.
anMeq anua I, n.ﬂﬁ npouuonc-mennux n0Mememm ¢ CcyXum H HOPMAJbHLIM

pexumom f; o >fp. 2. Byksennnie 0603Haenus: {, — 10 XKe, 910 B Gopmyne (ILB) fp—
TeMnepaTypa TOUKM POCH, °C, NpH pacyeTHHX {_ H Dpe 3. Besnnuumb, 0603HAYeHHMbIE 3BE3-

JOYKaMH, OTHOCAITCS TOJBKO K YyYacTKaM C NMOCTOSIMUBIMH PaGOYMMH MeCTaMH, ECJH He cOGJIo-
JlaloTCH YCJIOBHHA, YCTAHOBJeHHHe npumedanuem K taga. 11 8 CHHUIT 11-3—79,

B saBucHMOCTH OT pasnocTH ly—I; IOPMUDYIOTCH 3nayeHus R™P,
(raba. 11.6) u R, cBeTOBHIX NPOEMOB cTel, 6anKoNnnbx ABepesl H po-
Hapel:

Roy M- K/Bt

OnvnapHoe ocTekJeHye B mepenJieTax:

JEPEBAHHBIX . « . . & . & v v a e e e e e e e 0,17

METAMJIHYECKHX « .+ . . o « o « « . . 0,155
[ABofinoe ocrekfienne B nepenJseTax:

JlepeBAHHBIX CIMAPEHHBIX . .+ « - » « « « o + o + & . 0,34

METANNIHYECKHN CHAPEHHBIX . « + - + + « & + « = o . 0,31

JIePEBSHHBIX PA3MEMBHBIX . .+ « ¢ « + o o v o 0 o+ a0 . 0,39

METAJJIHUECKHUX PASAEABHBIX . - « « . + « « o « . . - 0,34
HapyxHuie nepeBsHHpE aBepH, BOpOTa:

ONMHAPHBIE .+ .+ + v + & v + ¢+« 0,21

JBOMHBIE « v « v « v v v v e o v o o e e e e e 0,43
O;mnapﬂb_le BHYTPEHHVE fepeBAHHEC ABEPH . . , . . , 0,21
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KoncTpykuus HapyKHOro OrpaKjeHMs JO0JXKHA OTBeyaTb ap-
XHUTEKTYDHO-CTPOUTENbHLIM TPe6OBaHHAM, ObHITb [OCTATOYHO JOJ-
rOBEYHOH, NPUOAHKATBCH K ONTHMAJBHOH B OTHOIIEHHMH TDPHBEEH-
IIBIX 3aTpaT Ha | M? orpaKAeHHs.

DKOHOMMUYECKH ONTHManbHOe 3HaueHHe Ry  OrpaxaeHus
(CHuIl 1I-3—79) 1omycTHMO HaXOJAUTb C YYeTOM CTOHMOCTH
ycTpoficTBa OrpaxjeHus, sKcnaya-

5, 2 A
A, py6/z00 TalHOHHBIX pacxon0B A, mno or-

A Paxjae€HHUIO H 3aTpaT Ha TONJHBO
t Ai. Ha puc. IL5 nokasano, uToO
1 A MHHUMYMY CYMMADHBIX pacXxoiacs
Amin] t A
5‘"’”’A‘.,2 A 8, v
RY Ry, n22pad/Bm Puc. 11.5. TonoBrle pacxofsl MO  orp4xK-

JIEHHIO

onTt

A=A+A, orBevaer Ro ,M2-K/Br (m?-u-K/kIlx), onpexense-
MO€ M3 BhIPaxKeHUS

RonT _, /(tn_tﬂ.c 0) Zo. nt’'Syn’ , 1.6
° ‘ AyrSyr (11.6)

e fp M ta. c. o — pacueTpsle TeMmepaType (COOTBETCTBEHHO BHYTpEHHSASA B IIO-
MELEeHHH K HapyXHAas — CpellHAf 3a OTONMTeNbHHE mepuon), K; 2o. n — mpojod-
KHUTEJIbHOCTb TOC/HefHero, 4; M — Ko3(pGHUKMEHT, YUHTHBAOWLHK] WHGHILTPAUHIO
(m’=1,05); Sr— croumoctb TemwNOTH, py6./KBT; Syr — CTOMMOCTL CTpOUTEND-
Holo Matepuana (yrtemurens), py6./M3; Ayr-— KodHUHEHT €ro TemIompoBoj-
HoCTH, BT/M+K; n”— HOpMaTHBHHII CPOK OKYMAaE€MOCTH KaNHWTaJbHBIX BJOXKEHHH.

Ta6muma I1.6

TpeGyemoe compoTHBAeHHe Temonepeaaye R};p, M- K/ Br, oxoH,
GanKkouunIX aBepedl u toHapeit

OKRH
3nauus H TIOMEIEHHA (tg—1) K ﬁanxao:ll- sfﬁ;:,f&{e
Hbie ABEepH

Boabnuusl, NOJUKIHHUKH, 26—44 0,34 0,31

JIETCKHE YUpEXKEeHUs, XKUJble 3/1a- 45—49 0,38 0,31

HHUA M IKOJb 50 u Gonee 0,52 0,48

QO61ecTBeRHbIE 3/IaBUSA Menee 30 0,16 0,16

30—49 0,31 0,31

50 u Gonaee 0,48 0,31

TlpowsBosncTBesHbe orarmin- | Menee 35 0,16 0,16

BaeMble MOMEIEHHS C CYXHM H 35—49 0,31 0,31

HOpPMaJIbHEIM PeXHMaMH 50 u Gonee 0,31 0,48

To 3Xe, W BCroMoraTeJdbHble Jo 30 0,16 —

C BJIAXKHBIM HIH MOKpHM pexumom | Cebuie 30 0,31 -—

TlpousBojcTBennbie € H36BITOU- Jhiobas 0,16 —
Holl #BHOM TemjoTol  (Gonee

23,3 B1/v®) n ¢ =< 50 %
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5.3. Buibop orpaxf€HHH M3 ycnoBMi
napo- M BO3AyXOnpoHMLaHMs

Anddysns Bnaru, ee KOHAEHCAUMN B OrpampaeHusx

CrpouTenbHEIE MaTepHaibl — KaNHUIASPHO-TIOPHCTHE Tena. Ue-
pe3 HHMX NpoucxXofHMT Au(oy3us BaarH ¥ QUIbTPALHA BO3AYXa.
BiaxHOCTHBIH peXHM HapYXKHBIX OFDaX/ieHHH CBA3aH ¢ TEIJIOTEX-
HHYecKHMM. [locjesHHM ONpeAeaseTcs H OPOUecC KOHACHCALHH
BJIard M3 Bo3ayXxa nomellenHs. B GosnbinuHcTBe chlyuaeB Takas
KOH/IGHCAlUsl — OCHOBHAA NPHYHMHA YBJAAXKHEHHS HAPYXKHBIX OF-
paxaenufi. I[lajeHHe B HUX TEeMIEpaTyphl TPOHOPIHMOHAALHO COOT-
BETCTBYIOILEMY TEPMHUECKOMY CONPOTHBJIEHHIO:

(tB"— tH)/RO = (tB_ t5. n)/RB-

Ro= [(tB—“tH) RB]/(tB_tB. n)- (11'7)

Uro6ul Npenynpeautb KOHAEHCAIMIO BJard Ha BHYTDEHHEH IIO-
BEPXHOCTH HaAPYXKHOTO Orpax/AeHH#, HEOGXOAMMO, YTOOH fs n>>Ip.
Torna

Orciona

Ro=1{(ts — tu) Re)/(ta — tp). - (11.8)

Temneparypa Touku pochl fp ompexaensercs no Id-guarpamme
(em. I u III paspenb yueGHHKa). XapakTepHCTHKA BJAaXXHOCTHBIX
PEXMMOB IOMEIIeHHH pUBeaeHa B Taba. 11.7.

Ta6numa I1.7
3uadeuns Qp

B NMOMEIEeHHUAX ¢ OTHOCHTEJIBHOﬂ BJIaXXHOCTBIO
BHYTPEHHEr'O BOSAYXa @, %, NMPH €ro Temneparype
Pexum
Ko 12 °C ceoitue 12 go 24 °C Cahiie 24 °C
Cyxoh Ho 60 Ho 50 Ilo 40
Hopmanbnuiit Cauinie 60 10 75 Ceoiire 50 no 60 Cebiue 40 no 50
Buaaxnuit Cabiire 75 Ceoire 60 no 75 Ceuiuie 50 no 60
Moxkpblit — Csbiute 75 Csuitre 60

C TOUKH 3peHHs] BEPOSTHOCTH BHINMAjEHHsT KOHjEHCATa Ha BHYT-
PEHHHX TOBEPXHOCTHAX HauboJiee OmacHH 0co00 TeMIONPOBOAHHE
BKJIOUEHHS B KOHCTPYKUHMM 3jaaHua (XKesae306eTOHHHIE 6afKy,
CTOHKH), a TaKKe JEMEHTHhl, HMEIIIHe GOoJbillHe OXJaxjgaeMbie
BHEIUHHE TOBEPXHOCTH (KapHHU3BI, THAACTDPHI, BHEIHHE Yrjibl CTEH).

Jasg GopbOul ¢ KOHAEHCAUMEN BJAAard Ha BHYTPEHHHX MOBEPXHO-
CTAX HaPYXKHBIX OrPaxKjeHHH, NOMHMO YBenAHYeHHs R, U BEHTH-
NUPOBaHUS TOMelleHHH, neaecoobpasunl o6ayBka uauy o6orpes
3THX TOBePXHOCTEH (BUTPHHHbBIE BEHTHAATODH, HarpeBaTeNbHLIE
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npubopbl y OKOH, mojx (oHapsAMH H T. i.). Bmecre ¢ Tem Ttakas
KOHeHCauUs I0NyCKaeTcs, HanpuMep, B 6aHAX, npauyeynbix H B He-
KOTOPBIX TPOHU3BOACTBEHHBIX MOKPHIX TOMELICHUAX.

B 3umnee Bpems, Korga QakTHuecKas ynpyroCTh e>> ey, BOASA-
HOM map, AuQQYHAHDYA UYepe3 HaApPyXKHBIE OrpaxKieHus, MOXKET
BCTPETUThL CJOH, TEMIEPaTypa KOTOPHIX OKaxKeTCH HMXKE «TOUKH
pocbi». BosHHKaeT «30Ha KOHAEHCAUMH» BJArH B TOJILE Orpamje-
nua (puc. I, 6a). DakTHUECKYIO MHHHUIO YNPYTOCTH AOIMYCTHMO CUM-
TaTh KaK NpAMYo (KacaTelbHYI0) ep n—A, KPuBYI0 AB H npsamyio
Bb—ey n (TOXe KacaTenbHYIO).

I npeRynpexieHusi KOHICHCAUMH B TOJIIE KOHCTPYKUHH 6O-
Jiee TnJOTHBIE H Tel'IJIOl'IpOBO}_IHbIe CJIOH CaeayeT pacnoaaratb

a (. 6
) |§: )
13 4
I Esn
Gl £ 1 :
egn! Sy
o g &gn ¢
f\" Cox
I, €
|§:,| p oA .ell."
181 &M nn
'S ¢ H.n
[} t

Puc. 11.6. Bapuante pacnosioxenus aunuii £ u e B oAHOCHORHOM
OTPax IeHHH
a — IIPpH HaJHYUH KOHJeHCalHH B TOJILE; 6 — IIpH ee OTCYTCTBHH

Y BHYTPeHHEH NOBEPXHOCTH orpaxjeHus. B stom cayuae B HeM
Oyner GoJsee BBICOKas TeMIepaTypa, a C/A€A0BaTENbHO, H MaKCH-
MalbHO BO3MOXHoe 3HauenHe E (puc. II. 6, 6), npuuem E>e.
B kauecTBe INIOTHBIX C/lI0€B M3HYTPH 1e1€CO06pPa3HO MpeayCMaTpHU-
BaTb NOKPHITHE U3 KEPAMMUECKHX IJIMTOK, TODKpeTa, UEMEHTHYIO
3aTHPKY M T. T.

H3s6exaTh KOHjeHCAUMM B TOJILE YyjaaeTcs He pcerja. IIpuxo-
JAUTCH OPDHEHTHPOBATBCA M Ha CCTECTBEHHYIO NPOCYIUKY Orpaxje-
HUA B Tenyoe Bpemd. Ilpocyiuka HauGonee ad¢deKkTHBHA B Orpax-
ACHHAX HMXKHHMX 3Ta)KeH, Kyja mnoctynaer OOJbilOoe KOJHUYECTBO
HapyXKHOrO BO3/iyXa, a TaKXe B OrpaxKjeHHsX, HeNOCPEeaCTBEHHO
o6yBaeMBIX BeTPOM uAH o6nyuaeMbix conHueMm. Ilenecoo6pasno
IPOBETPHBAHME, TPOrPEBAHUE TOMELLIEHUH.

AnanoruuHo 3aKOHaM TEMJIONPOBOAHOCTH, KOJHYECTBO BOJASHOTO
napa G, r, TIPOXOAALIEro yepe3 OJHOPOAHYIO TJIOCKYIO CTeHKY (6e3
KOHJEHCaIlUH),

’ G == (p/8) (65 — &q) F2, (11.9)

rie p — x03QQHUUEHT mNapoNpPOHHUAHHA MaTepuana crewkd, r/(M-4-Ila); 6 u
F — TosmuHa ¥ OJIOIAAb CTEHH COOTBETCTBEHHO, M H M2, e, es — YOPYToCTH BO-
AAHOTO Napa Y BHYTPeHHEH M HADYXHOil moBepXHocrefi orpaxjennd, [la; z—
NPOAOMKUTENbHOCTE JHPPY3HH mapa, 4.
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Koaddbuuuent p mnpepcrasaser cofoii KOMHYECTBO BOASHOrO
napa, Kotopoe aHbyHaupyeT B TeueHHe | u uepes 1 m? nOCKOH
CTEHKH TOJIIMHON | M TpM pa3HOCTH Ynpyroctedl BOASHOro mnapa
Ha noBepxHocTAX cTeHkH | Ila. Meranael, ¢TEKNO — NapOHENPOHH-
naeMbl (pn=0). BoabiunMu Ko3hdUHUMEHTAMH TAPONPOHHLAHUA 00-
J1ajai0T MUHepanbHasd H CTEKJSHHAfl BaTa, BO3AYX H T. I

[pu auddysux BoasiHOro TMapa uyepes CJAOH MaTepHasaa TOJILH-
HOH 6, M, NOC/TEAHHH OKAasbiBAET CONPOTHUBJCHHE NAPONPOHHIAHHIO,
(m2-u-Tla) /r,

R, = 8/p. (11.10)

Obuiee conpOTHBACHHE OrpaKACHHS NapONPOHHLIAHMIO
R;.n=R1’3.n+R;.n+R;.n'{‘ . e +R;q.n' (11.11)

CoupoTyp/aeHHS NTaPONPOHHUAHHIO Y BHYTpeHHeH Ry gy H Ha-
py®HO# R’y ; MOBEPXHOCTH Orpa’KAEHHS H3-3a MaJOCTH MOCLYT HE
yuuThiBaTthCs. Hasi pAza martepuanoB 3uauenusi jgansi B CHHII
11-3—79 mpun. 3. Tam xe (upuna. 1l) npHuBejseHBl H CONPOTHBIE-
HUSl TUCTOBBIX TTAPOH30JAHOHHBIX MATEPHAJOB.

MunsTpaums sospyxa (BosgyxonpoHuuanne)

OCHOBHOH TPHYHHOH BO3AYXONPOHHUAEMOCTH Orpa)KjeHus (HH-
dbuabTpanus), CIyXKHUT pasHocThb aaB/ieHufl Bospyxa Ap, Ila, no
ofeum cTropoHaM orpaxjeHus. B KaxXIom 37aHHH — CBOS KapTHHA
pachpesne/ieHus [aBJeHHE, ONpPeAeNsioUlascs PasHOCTbio (fz—fa),
HampaBJeHHEM H CKOPOCTBbIO BeTpa, QOPMOH 37aHHE, BO3LYXONPO-
HUIAEMOCTbIO €ro KOHCTDYKUHMH, CTENeHbi0  B3aHMOHM3OJANHMH
sTaxel.

ConpoTus/ienue BO3AyXonpoHHuanuio, (m2-u-Ila)/kr, MmHoro-
CJIOHHOrO OrpaxaeHHst

RHDR]H+R2H+ ot +erv (11-12)

rie Riu, Ry -— CONPOTHBJERHS BO3/IyXONPOHHUAHHIO OT/EJbHLIX CJIOER Orpaxie-
1, npuBefennsle B npra. 9 CHgll 11-3—79.

ConpoTHB/JeHHE OrpaKieHUs BO3AYXONPOHUIAHUIO  AOJKHO
ObiTh He MeHee TpebGyemoro mo CHull 11-3—79, n. 5.1 (3a uckiio-
YeHHEM 3aTOJHEHHUS! CBETOBHIX MPOEMOB) :

R, =R = Ap/ G, (I1.13)
rie G — HopMaTHBHAaA BO3/yXONPOHHUAEMOCTb OTpaMJalolefi KOHCTPYKUHH:
G%, kr/(m-u)
CreHHl, l'lOKprTHﬂ H nepeprrmﬂ KHIbIX H O6MEeCcTBEHHBIX
3aHMi . . . . ... . 0,5
CTeHbI, MOKPHITHA H l'lEEpEEKprTHﬂ nponssoncraemmx 311amm 1
BXopHble aBepH B KBAPTHPH . . .« .« . . 1,5
Oxmna ® gBepy XuwaHX H o6mec*r3enm,xx 3nanm71 Aaepn
H BOPOTA NPOM3BOACTBEHHMWIX 3JaHHfi . . . . . . , . . » 10,0
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CTeHH MeXAy NaHEeNAMH HapyXHHX CTEeH XXWJALIX 34aHHii HeE
6oJsee 0,5.

3naueHne pasHoctH aaBaeHuil Ap, [la, onpenensiercst mo ¢op-
myJse

Ap = (H — h)(p, —p,) g + 0,05p,¢7 (1, — x,) ag — (p, — pn) & (11.14)

rie H — BelcoTa 3AaHMsT OT IOBEPXHOCTH 3€MJM A0 BepXa KapHH3a, IAXTH HAH
uenTpa Qosaps, M; £ — BBCOTa OT NOBEPXHOCTH 3eMJIM 10 UCHTPa OKOH, ABepeil
H HapyXHBIX CTeH paccMaTpHBaeMOTO 3Ta)Ka, BOPOT, (oHapeH, M; Pu, Pz — NJIOT-
HOCTb COOTBETCTBCHHO HAapy»KHOTO M BHYTPEHHEro BO3JyXa, KI/M®; ¥ — Han60ab-
lurasi CKOPOCTb BeTpa, M/C, H3 CPENHHX CKOpOCTeii BeTpa 3a SHBapb B HAllpaBJCHHH
C, C-B, C-3, npusumaemast B coorBerctBud co CHull «Crpoutesibnas kianMaTo-
nOTHST W Teo(pH3MKa» (B THIOBLIX NpoekTax — 5 M/c), a M paftosos (B u 1T —
8 M/c; xa’ B K»' — aspopuHaMuUccKHe ko3 UUUCHTH AJsS HABCTPCHHON M 3aBeT-
peHHO# noBepxHocTed 3AaHus, NpUHEHMacMele B cootBerctBun co CHull «Ha-
FPY3KH M BO3JCHCTBHS», a — KO(hGUUMCHT, YUHTHIBAIONHH M3MCHCHHE AMHaMHue-
CKOTO JaBJICHHS B 3aBHCHMOCTH OT BEICOTH M THIa MECTHOCTH; pPs — JaBJIcHHE
Bosyxa, Ila, B 3faHusx (moMeueHHsx), o6Opy/NOBAHHBIX CHCTCMaMH BEHTHASUHH
C MeXaHWUCCKMM MoOYAMTC/NCM, BO3AYIIHBIM OTONJICHHEM WM KOHAWIHOHMPOBA-
HAEM BO3/lyXa, ONpEAe/AeMOe H3 YCJHOBUST COOJIOAEHHS paBeHCTBAa KOJHYECTB BO3-
1yxa, NOCTyNalomero B 3jaHHe W YAaJNfCMOTO W3 HETO B Pe3yJsbTare HHOHJILTPA-
UMK H_3KCOHJIBTPAuMH Uepe3 OTPAXKAAIONIHE KOHCTPYKUHMH; pg — AaBJcHHe BO3-
nyxa, Tla, Anst ®usiblx u oOniecTBeHHBIX 3Aavufi (ILIIOC — NOANOp, MHHYC — pas-
peiKeHue), onpejlesieMoe Ha OCHOBE pacyera Jcbasiapca Mo NPUTOKY M BRITSXKKC
BO3AyXa.

ConpoTuB/ieHHE BO3AYXONPOHUUAHUIO Ry, M2-u-Ila%s/Kr, okoH
4 GanKOHHbIX JBepeH KUJABIX M OOLIECTBEHHBIX 3JaHHi [OJKHO
ObiTh He MeHblle TpeOyeMOro CONPOTHBJEHHS, ONPEReNsIeMOro H3
BHIp22KEH U

R, =R = Ap*3/G™. (11.15)

TpebGyemoe cONPOTHB/AEHHE BO3AYXONPOHHLUAHHIO OKOH H (oua-
pedl TpPOM3BOACTBEHHBIX 3AAHMH cJenyeT NpuHuMmaTth 1o Taba. IL.8.

Ta6auma [1.8
3uauenns R7P okon H doHaped
Tpe6yeMoe CONPOTHBIAEHUE BO3AYXONPOHHUAHHIO Ru'
2 2
M -u-Ta Ia/xr
ITpOH3BOACTBEHHBlE 3JaHHS
3eHHTHBIX CBETOa3PAaNHOHHEIX
OKOH dorapeR MM-o6pasdnx dboHapeh
(B 3aKPLITOM MOJIOXKEHHH)
C u36bITKOM ABHOH TCIIOTH 0,46 — 0,055
(Gostee 23,3 Br/m?)
C HEe3HAYUTENbHBIMH H36bIT- 1,14 1,60 0,114
kamu Temiaotsl (23,3 Br/vd n
MeHee)
C  KOHAMUHMOHHPOBaHHEM 1,60 1,60 —
BO3/lyXxa
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Conpotupaenue Ry BO3LyXONMPOHHILAHWIO 3aTOJIHEHHs CBETOBbIX
npoeMoB (OkOH, Oa/JKOHHBbIX aBepell M ¢oHapeH) ¢ AepeBSHHBIMH
nepemsieTaMy * M yNJOTHEHHEM M3 TEHONOJHypeTaHa MPHBOLHTCH
HHXe.

Ry, M2 u-Tla%s/xkr

Opunapnoe wiM JBOHHOC OCTCKJCHHC, ClapCHHOE:

nepemsier ¢ OfHHM NPUTBOPOM . .+ o . . . . . . 1,18
[BoiiBoe ocrekJeHue, paspesbpHOE:
nepemJicT ¢ OfHUM HPHTBOPOM . . . .+ + . . . . 1,32
» C /IByMSA » 1,73
Tpofinoe octeknenue:
NepemJier ¢ ORHHM MPUTBOPOM . . . . . + .+ « . 1,36
» ¢ AByMs » 2,01
» C TpeMs » 2,56

5.4, TennoycToMUMBOCTL OrpaMacHMM M NoMmell eHMM

H3-3a nepHoAMYHOCTH BO3/EHCTBHS BeTpa M COJHEUYHOH pajpua-
UMH TeMIlepaTypa HapyXKHOro BO3Ayxa usMmenserc. Kak crencr-
BHE 3TOr0, MPOHCXOAAT KoJeOaHUs TeMmepaTyp B TOJILe U HA IO~
BEDXHOCTH OrpaxKJeHHH, a TakxKe B NoMmelleHHax. TemmepatTypl
orpaxyelinfi MOTYT MeHfiTbCH ¥ BCJEACTBHE TEPHOAMYECKHX KOJe-
SaHu#l TemmepaTrypsl BHyTpeHHero Bo3ayxa. CyIllecTBeHHBbI KoJe-
6aHHs fz M3-3a HEPABHOMEpHOCTEH MOAAUYH TEMJAa OTONMHUTENbHBIMH
yerpofictBamu. Tloaxox K 3ajauaM TemIOYCTOHUMBOCTH Orpampje-
Hu#l obuinil coo6pA3HC ¢ 3aKOHOM, QUEPUMBAIOLLMMCS 3aTyXalouiel
cHHYcouROHh. B 3THx ycaoBHSX TemmepaTypHbie KOJefaHHA Ouly-
THMbl Ha BHYTPEHHEl NOBEPXHOCTH HapYXKHOTO OrpaXAEHUd H
B NIpUJIEralommx K He# cnosax (puc. I11.7).

O. E. Bnacos Bblgenun 4YacTb OrpaxKaeHus ¢ HAUOOJAbLUIMMH
TEMIIEPATYPHLIMH KOJEOaHUAMHU — «CJIOH pesKux KoselaHuH» TOJ-
IHHOH Op. x, B KOTOPOM pacmosaraercs OKoJ0 !/s AJVHBI Temmnepa-
TYPHOH BOJMHBI M aMTauTyga KojaebaHuH tTemneparypbl Ha €ro BHYT-
peHHell TOBepXHOCTH, OOpalleHHOR B TOJLLY OFpAXKAEHHS, paBHA
MOJIOBHHE aMIIMUTYAbI KoJeOaHu# TeMmmepaTypbl Ha BHyTpeHuell no-
BepxHocTH orpaxkjenuss (puc. I1.7). OT TenaoycTolunBoCTH Orpax-
AEHHHA 3aBHCHT BeJHUUIMHA aMITUTYA.

Avnantyna A, xoaeGanus TENNOBOro moToka, Br1/m?, Bbipaxa-
eTcs B 0N19X OT CPEHEYaCOBOro Pacxojia Tella g:

Ag=qM, (11.16)

rae M — koadduuneHT HepaBHOMePHOCTH PabGOTH OTONHTE/NBLHOro ycrpoicTBa, 3a-
BHCSIVMEH OT BuAa NOCJAEAHero, JUIMTCJARHOCTH mepepuBosB B pabore (M=0,1+1,5).

. * ConpoTHB/CHHC 3aMOJHCHHS CBETOBBIX IIPOEMOB C METAJIHYCCKHMH Nepe-
IAcTaMH Npunumaerca ¢ koadduumentom 1,1, Gaakonuwmx nsepeit — 0,8; cBeto-
a’pauuonHLIX doHape#i 63 ynaorueHHs Npursopos —- 0,1,
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Benuuuna, BbIpaxkeHHast oTHomeHueM A, k amnauTyne koseGa-
HHf TeMmepaTyphl Ha BHYTPEHHel MOBEPXHOCTH orpaxjieHus A, .,
npeicrasasier co6oit  koadduurent remaoycsoenus Brt/(m2-K)
BHYTpeHHER NOBEPXHOCTHIO Orpa ieHHs

Sp= A4/A4, _, (11.17)
raie Sy — noas Ttenmonortoka A4, KoTOpas B TedeHwe uacd ycBampaercs | M2
BHYTpeHHeji NOBepXHOCTH OTpaXJeHHA NpH u3MeHeHun ee Ttemnepatypel Ha 1 °C.

B caydasix, korjna CIOM pe3skux KosneGaHMH ymeulaercss B Iep-
BOM, OGpalleHHOM B NMOMEHIEHHE C/I0e OrpaXXAeHHus, HJIH orpaxje-
HYe OfHOPOAHO, 3TOT KO3bduIMeHT paBeH Ko3ddHUHEHTY Tem1o-

[
@
-
<
/Hu.mnuu npede / !
n0febanad
/// 7
_A
Puc. 11.7. KoneGanus tem- Puc. 11.8. Bapuanrtel pacnonoxenns cios
nepatyp B OZHOCJOAHOM peskux Ko/MeGaHufi B MHOTOCJOMHOM Or-
orpaxneHuu paxpeHuu

YCBOEHHS MaTepHana ca0sf Sy H TOACYMTHIBAETCS AJS [EPHOAA KO-
ne6aHus TEMJIONOTOKA 2, Y, 0 GopmyJe

Sp == Sy = V (2nhep)/z = 2,5} (Acp).2. (11.18)

Ecau xe cnoft peskux konebanuit Oyaer 3axsaThiBaTb ABa CJOS
MHOrocjaoiHoro orpaxaeHus (puc. I1. 8, @), T0 ans onpenenenus
S cenyeT Noab30BATHLCS BHIPAXKEHUEM

Sy = (RSt + So)/(14 R;S)s ‘ (11.19)

rae Sy # Sz — ko3pPHUHEHTH TENJOYCBOEHHS MaTepHanoB |-ro u 2-ro caoes;
Ry — TepMHYECKOe CONpPOTHB/EHHE 1-TO cJof.

Ecnu, HampuMep, rpaHMIa c/0si pe3KHX KoJeGaHMH HaXOAHTCH
B 4-M cnoe (puc. II. 8, 6), To S, onpenenseTcs caepyomuM obpa-
3oM: BHauaje mo ¢opmyae (II. 18) NOACUYHTHIBAIOT KO3PPHUUHEHTH
Si, Sa, Ss, =4-r0 CNOEB H, MPENBAPHTENBLHO
OTpeJe/IuB TEPMUUECKHE COl’IpOTHBJIeHHH Ry, Rz, R;, BBUHCASIOT
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K03(hdUIHEHT TeNNOYCBOEHHS Ha MOBEPXHOCTH 3-ro cjaod, obpa-
L1eHHOH K IOMeLleHRIo

8" = (RyS3+ S4)/(1 + RySy).

Hanee HaxoasT kK03DGHLHEHT TENJIOYCBOGHHS HA IOBEPXHOCTH
2-ro ¢y109, obpallleHHOH K MOMeELLeHHIO:

S" = (RyS3+ S")/(14 RyS"),

H, HakOHel, ompenensioT Ko3pdHUHEHT TeNJI0YCBOCHHs BHYTpEHHeH
TIOBEPXHOCTH OrpazKaeHus:

Sy= (RS} +8")/(14R,S"). (11.20)

TomuuHa cnog peskux koaebaHHB Op x HIM UHCIO TEMIepaTyp-
HBIX BOJIH B OrpaxKeHHH 3aBHCAT OT TEIJOBOR HHEPUMH Orpaxje-
Husl (cremeHu ero maccupHoctu) D. Ilna opHopopHOH creHku D=
=RS.

Hccnenopanus nokasanu, uro, ecau D=8,5, To B orpaxXpeHHH
acmoJjaraercss NPUMEPHO OfHa TeMmmepaTypHas BoaHa; npu D<
8,5 — Henoanas sosHa; npu D>8,5 — Goabiie OJHOH BOJIHHL

Hns poruucieHuss Op x TPH ONHOCJOHHOM OrpaKieHHH MCIOJb-
yior ycaoBHe D=Rp. xSu= (8p.x/hp. k) Sp.x, OTKyZA

, 8 = Ap. /S (11.21)

Tlpd MHOroc/noiHOM orpaXA€HHH M Korjga Op x BKJKOUAET He-
OJIbKO CJI0€B, BeuuuHy D onpepensioT no gpopmyae

D=R181+ stz‘*"i'-‘*‘Rp.Ksp.Kul- (11-22)
ITpumep 1. OnpenesnTb M3MEHEHMS TeMNepaTypbl H4 BHYTPeHHel NOBEPXHO-
CTH AepeBsiHHOA HapyxHO# creHnl u3 OpycweB 86=0,15 M npu A=0,175 Br/m-K;
¢=2520 JUx/(xr-K); B=550 xr/m® Ilycts M=08 (aByXpasoBas B CYyTKH TONKa
neun — 2=12 u); t3=20 °C, ty=—20 °C.
Torna
Ro =R, + Ry + 6/A =1/8,7 4 1/23,3 4 0,15/0,175 = 0,11 4 0,04 4 0,86 =
= 1,01 (M. K)/BrT.
[Tpy cranmonapHoM pexuMe TEIJIONOTOK Yepe3 cTeHKY Gyjer
Qcray = (ts — tn) Ro = (20 - 20)/1,01 == 40,5 Br/m?
[To popmyne IL.18 nas onHocnofiHOH CTeHKH
’ 0,175-2520.550
Sg=Sy=2,5 —_—— =6,0 Br/(M?K),
B l/ 123600 oo K)
A'B.n = AQCTau/SB = Qc'rauM/SB = 40,5-0,8/6,0 = 5,4K.
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U3 ¢opmyas 11.8 cpensee sHauenne (cTaudoBapHbI pesHM)
ton = tn— Ry (lg— tu)/ Ry = 20 — 0,11 (20 - 20)/1,01 = 15,6 °C

Tlpu nepepuiBax B TOnMKe neyn MHHUMAJbHOE H MAaKCHMaldbHOE 3HaueHus OyayT
IOXOAMTb cOOTBeTcTBenyo no 15,6—54=10,2 °C u 15,64-54=21,0 °C.

Ipumep 2. Onpenenuts Ay, | ANA BapyXHON KMPNHUHOH, OINTYKATypeHHOH
usgytpu crendl. Cuoli wrykatypky Ow=0,015 M (Au=07 Br/M-K; Cu=
=840 Ix/xr - K; pre=1600 xr/m3); kupnuu#ast knaagka O6x=002 M (A.=0,82;
cx=880; pn=1800). Ocra/bHble nasHble — Te K€, UTO H B MpPEeABIAYLIEM TNpPHMEpE.

Torna

Ry = 0,11 4 0,04 - 0,015/0,7 - 0,52/0,82 &= 0,11 -{- 0,04 - 0,02 + 0,63 =
= 0,8 M2 K/BTr

Qcray = (20 4 20)/0,8 == 50 Br/m2,
Py l/ OTBI0A600 o s
. 123600
Dy =0,02-11,75 = 0,235 < 1.
CrenoBaTeNIbHO, ¢/I0H peskux kosebapuii 3akaHuMBaeTCst B KUPMHUHOH KJ/ajIKe
0,82-880-1800
Sk =25 l/———_—_—_— = 13,75 Br/(m-K).
£ 12-3600 oK)
Torna, no ¢opmyse (1.20)
RySZ +S,  002:11.75% 4 13,75

’ — — 12,6 Br/m?,
1+ RSk 14 0,02-13,75
50.0,8
o= e — 2K

Crneayer yKasaTb, 4TO OrpaXKaeHus (CTEHbI, TNOKDbITHS) 34a-
Hufl B I0XKHBIX pallOHaX cO CpejHeil HIOJbCKOH TeMmmepaTypol fy”
21 °C npoBepsiotes (npu A<C5— pasa cred, J<4-— a8 NOKpPH-
M) W AJs JeTHero nepuopa B palioHaX ¢ CUJbHOM COJIHEUHOH
paanaunseff. JlomxkHO ofecneyuBaThCs yc/a0BHE

Ay, ,<25—0,1 (1 —21). (11.23)

B CHuIl I1I-3—79 B n. 3.1—3.7 mpuBoasTcsi noapolubie cBe-
neHus u GopMysbl aast onpenenenus Ay . B paifoHax c t"=21°C
B 3aBHCHUMOCTH OT aMINUIUTYAB KoJaebaHus TemmepaTypbl HapyX-
HOro BO3AYXa, BO3EHCTBMS CONHEUHOH pajvalvu H APYTHX (dak-
TOPOB.

Eciu aMoautyay TemIoBoro motoka /g, NOrJomaeMoro mpH Ha-
rpeBaHHY BHYTpPEHHEH NOBEPXHOCTbIO OrpaX[eHWs, OTHECTH K OJ-
HOMY rpagycy aMIuvIMTyabl KoJeGaHuH TeMIepaTypbl BO3AyXa B Mo-
MelleHy, TO [0 aHaJOorvM aas Sp BO3SHHKAaeT MoHsTHe O Ko3pdu-
uveHte noraoweHnus, Br/(m2-K),

B=A,Ay. (11.24)
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tinxke mpHBofisiTcs 3HaueHust B nana siByx BaphaHTOB (np‘u 2=t
24 H2=24u).

Br=9 Bz=1s
Crelibi:
JepessiHHad HEOLITyKATYypeHHas . . . 2,9 3,6
» OWITYKaTypeRHas ¢ ofenx C'ropou . 3,15 4,2
KHpNHYHaf, OWITyKaTypeHHast BHYTpH . . . . . 4,4 5,2
o
JepeBAHEBIN Ha Jarax 2,4 3,0
napKeTIbil . 2,1 2,8
acanbTOBLIH HJH Getonmmit . 4,0 4,5
Iotosky fepessiHHbie OWTYKATypeHHBIC 3,15 4,2
[lepexpuiTus w3 GETOHHBIX MJIHT OLUTyKaTprIIHbI(‘ 3,6 4,3
OkHa ¢ ocTekJenuem:
O/IHHAPHBbIM 5,2 6,4
JBOMHBIM v v v v o v 4 v v e e e e e e 2,4 3,0
JIBEPH JIOMATHIE .+ . « & & « v o o+ 4 v 0 o o v w0 s 2,9 3,6

TennonmorsouieHye Bcell TMOBEPXHOCTbIO orpaXjieHust Gyner
paBHO mpousBeaeHu0 BF, w TemjonoriouleHHe BCEMM orpaxjpe-
HHSAMH ONpe/ieNuTCs 1o gopmyne

>BF == ByF + ByF, - . . .+ BpFp,. (11.95)
3aBucumoctb Ay, OT cnocoGHOCTH oOrpaXjieHu#d noMeLleHuH

norjowaTs (WM OTAaBaTb) TenJo NpPH HepaBHoMepHoH pabore
oTOnUTEeNbHOro ycTpofictBa mpepyoxeHa JI. A. CeMeHOBbIM B BUAE

Ag, = 0,7TMQcron/ 2 BF, (11.26)

rne chau—cpeﬂ,ﬂﬂﬂ TENnJ00T/aua OTOMHTCJADLHOTO ycrpoﬁcma, WIH TErJIONOTEpH
HOMEIEHHA TIpH CTAIIHOHAPHOM pACHETHOM peXHMe, Brt.

H3-3a mepHOAWYHOCTH MOAAUH TEIJIa TOMELIEHMIO TPOHCXOAHAT
kojeGanus fp u panee A;,. [aa HOpManbHOro caMouyBCTBHsA 4e-
JIOBeKa B NOMEIICHWH [O/2KHO ObiTb: TpPU MNEUHOM OTOMJIEHHH
A;,<<3,0 (npu opHopasosoit Touke B cytku) u A; <25 (npu
JBYXPa30BOi); NpH BojAsgHOM oTonjeHuu — 0 1,6 K.

3Hauennse A;, Oyner eule GoJsbille NPU OTKJIOUEHUH OTOMJIEHUS
Ha NPOAOJKUTENbHbIY NMEPHOA, YTO Hepenako uenecoobpasHo (Ha-
npuMep B HOYWHOE BPEMf WM B BbiIXOAHbie JHH B MPOHU3BOACTBEH-
Hoix nomewienuax). Takoe oTkJawoueHue obecrneduBaeT 3KOHOMUIO
Tenja, HO TpefyeT HEKOTOPOro 3amaca TENJIOMOLIHOCTH CHCTEMbI
OTONJIEHUsl, TaK KakK B NEPBbie MUHYTbl TMOCJE MYCKa paHee 0cCTa-
HOBJIEHHOH (OCTBbIBiIEH) cucTeMbr OHa JiO/MKHa IepefaBaTbh He-
CKOJIbKO YBeJHYEHHbI€ PACXO/ibl TeMJI0ThI.

5.5. TennonorepM orpamacHMM NoMeLl eHMiH

OcHoBHble notepu Temnothl Q, BT, uepes orpaXjeHue yduThl-
BaloTcst, Koraa (fs—ty) >5 K. Hx onpepeasior no dopmyse
Q=K (ts— tu) nF = nF (ts — ta)/ R, (11.27)
(3Hauennsa kosbdumienta #  AA" orpaxkaennii nNpuseendl 1a
cTp. 86).
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[Maomanb orpaxjacHus [ onpejeasercs To pasMepay iy e,
Lyotn, noronra, Loy L, I (A9 HapyXKHBIX CTeH, Moaa, 0TOAKA, OKOI,
Asepelt 11 BbICOTLI TOMelllennsg), NoKasaHnbM 1a prc. 11.9. Tpuun-
Mas JJHHL CTEeH YBEAMUEHHBIMH

a) 6 = 3a  C4eT HapyxKHOTO YrJaa, KOM-

TeHCHPYIOT YyueT j00aBOUHbIX Tel-

s}.\\:.\amgi.\x o JIOTIOTEPD (6041bi1a5T — TENJI00T-

N T N < Il &£ <  naoonias  BHEUIHS3  TOBEPXHOCTh,

S » MaJaass — TellJOBOCIpHHUMAIONLAs
RS PO 1 S ~ H3HYTpH).

- 1-~?\§§ 1) Pacuer TenmaomoTepn  ucpes

'3:1' ;\: NOJbl Ha TPYHTe, Ha Jarax M 4e

s §§ St < ] pe3 Toa3eMHble 4aCTH CTeH oTJn4a-

EN{ I eTcst 0T pacCMOTPEHHOTo. ITH Tell-

JOTIOTEPH 3aBHCAT OT PacCTOSHUSA
pacueTHOTO yyacTKa IOJa OT Ha-
PYXHOM  CTeHbl, BUAA CrO KOH-
CTPYKUHMM M T. ia. Ecam modabr Oy-
Puc. 119. Onpencaenue pasmcpos  AYT HEYTCIIEHHbIMH (OTCYTCTBYET
TeMJIOOTAAIONNUX  HoBepxtoctedl no-  CJAOH € KO3(MUUHEHTOM Temionpo-
Mewenus BoaHocTH A< 1,163), To ux temjo-
a — niaan; 0 — paspe3d  3faiua noTepH QH.n [I0ICYUTHIBAIOTCS

(puc. 11.10) npudansnreanHo 1o
30ilaM -— ABYXMETPOBbIM  10J0CaM, TNapadiedbHbIM  HapYXKHbiM
CTEHAM:

Qn,n = (tn— tl[):(KH.HF) = (tn_ tn) }:(FRII.!])i (II.?S)

rae Ku n—- yeaosnoifl  kosddunivent teitonepeiatd  3onst noaa, Br/(u%-K);
Ry« — ycaosnoe conporusiaciue temaonepenate M2-K/Bt; F— maouals coot-
BETCTBYIONLEHl 30mbI HEYTenJCHHOro nogaa, M2

aj &)
e S =T
7 21 Y 3 - -
Z Run™4J 3 b 150ua (wup.2m)
A | [fn08 x 3
Z R:”=74. z = 3 L 230na 330HT 430HA
i .
e e e S0
_om2mi2 ik

Prc. 1110, Tenaonorepu uepes nodut ¥ NOIEMI fo
YHACTKH HAPYKIDIX CTeil

CpenHue 3HaueHust Ry n IPUIMMAIOT: A5 TepBOH 30HbI (pacro-
JOMEHHOH Ha pacCTOSHHM 0 2 M OT HApy»IO{ CTCubi) DABHBIM
2,15; a1 BTopoil (Ha paccrositHMM OT 2 g0 4 M) - 43; aas
Tperbeil (Ha paccrosHiM ot 4 10 6 M) — 8,6; n14as ocTadabhoil mao-
uaan — 14,2 w2 K/Br.
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LEcan B KOHCTPYKILHMM TOJa MMEIOTCsT C/IOM MaTepHada ¢ A<
< 1,163 Br/(m"K), To OHM CHHTAIOTCS YyTEIJCHHBIMHU M CONPOTIBJE-
Hile Temaonepenate Ry n, M2 K/BT, Kamioi 30Hu Oyner

Ry,n = Ry, = }: (6y,c/)~y,c)v (11.29)

rae 8y, ¢ M Av.c--TOAWHKHA, M, U KOsdduikent tenionposoynoerd, Br/(x-K),
NaFCPHAJ0B YTCILISIOUIUX 100,

CompoTuBJciiie Tenjonepeiade I8 KaAAOH 30HLI HOJId  Lia
Jarax ; . )

Ry = (1/0.85) Ry, ~ LI8(Ry y i 2 (Sy.o/hy.). (11.50)

B xauecTBe yTEHASIOIIHX CJAOEB TMPHHUMAIOT HACTI, YJIO/KOH-
Heli 110 JaraM, M Bo3avilHbfl mpocaoek (Rn ,=0,2 M2 K/Br .

[I70manp moJa NepBOH 30HbI, NpHMbiKawollell K Hapy/KHOMY vIdi ',
VUNTBIBACTCS JiBazK/ibl 13-3a JONOJHUTE]b-

HOTO TIepeox.Jax<lenus (3aliTpHXOBaHHAA ¢
ob.aactb puc. 11.10, a). Tloasemubie yactn ¢s st
HapVIKHBIX CTell PaccMaTpHUBAIOTCS  Kak [
[pOjIo/Kenre 1oda Ha rPyHTe, HHXKE OT- ) \
MeTku 3eman (pue. 11.10, 6). IR T!
AR
[Ipn pacuere Tengonorepb uepes Or- ol WO
PaXKIeIHsT CACLYET YUHTHBATh: OPHEHTALHIO 108 s N\
orpaxkjennit 1o cropomnav cBera, odayBa- _
fi1e 11X BEeTPOM, NPOHHKAHHE B TOMElEHHE &

X004110r0 BO3AYXA TIpH OTKPLIBAIMK HAa- b 111 [lonpasky ma
PYMHBIX JBEpeH, BOPOT, MHCIO HAPYKIBIX  reorpaduucckylo  opueH-
CTEN B [OMEUICHNH, YBeAllueHHe fi TIO BbI-  Tauuio orpamjcuuii
core moMerienis, nHQUIbTPALHKIo.

HHTeHCHBHOCTh COJHEUHON pajnaumu 3aBHCUT OT reorpadiiye-
cKO# opuentauun orpaxieHnit. Ilo3ToMy K DPacHeTHLIM TeMIonoTe-
pSAM uepe3 CTeHbl, OKHa, /IBEDH M BepTHKAJbHble MPOEKIHH Ha-
KJAOHHBIX TOKPbITHI M CBETOBbIX MPOEMOB Je]alorTcss Haiadasku
3 mponeHtax (puc. I1.11).

TenjooTnaua Hapy)KHOU TOBeDXHOCTH OTpaxsfieHUsT BO3pacTact
C YBEJM'UEHHEM CKOpOCTH BeTpa. Jlas mecrnocrell, B KOTOPhIX pac-
ieTHas CKOpPOCTh BeTpa (CpejHsis 3a siHBapb) 5 M/C M MeHbli,
npiuHuMaiorcs HanadaBku O Y% ANs orpakienuil, 3arMIlEeHHbiX OT
serpa, M 10 % — aaa HesanunieHnbix. OrpaxieHue cuuraerca 32-
UHIEHHBIM, KOT/la PUKpPBIBAIOIlEE €ro CTPOEHHe Bbiille Bepxa pac-
cMaTpuBaeMoro orpaxieHus Godee 4em Ha !f5 paccTosiHusT MCIK1y
mmMu. JIaa vectHocTell co ckopocTsivin Berpa Ooabiie 5 nan 10m’c
HaA0aBKM VBEANUIBAIOTCH COOTBCTCTBeHIo B 2 u 3 pasa. Eme
doabiine HadaBKII UCIOAb3YIOTCA B pacuerax jas ycaoBuit Kpaii-
Hero CeBepa. [lpu waauuiir B TOMelneHHH ABYX u Oojee cTed
(yBeanuenHoe X0J071HOe 0O0ayueHne 0 0OjyBaeMOCTh) jledaercs
Haj16aBKa K TEMJONOTepsM Hnapy:kibix cred u oxon b Y. Ilpn Tu-
OBOM HPOEKTHPOBaHHH j00aBOUMbIE TENJONOTEpHl Ha reorpadiye-
CKYIO OpPHEHTALUI0 U BeTCP HPHUHIMAIOTCS paBibiMb 16 9% ot Ten-
JAONOTEPb BEPTHKAJLHBIX M NAKJOHHBIX Orpax;jieHHil.
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[Ipu oTkpbIBaHHMM HaPYIKHBIX jBeDPeil B HOMEMICIHS BPHIBACTCH
XOJOAHHH BO3AYyX. [Las yuera 3arpaThl Tem1oTHl Ha ero Harpena-
HHe BBOAAT Haj0aBKH K TEMJIONOTEPAM Hapy:KHbix aBepeil. [las
JeCTHHYHBIX KJAeToK HaabaBKH PacTyT ¢ “HcjaoM sTaxked h B 3aa-
HHM M cocTaBaai0T, %: TmpH ojiMHapHHIX aBepax Ges rambypa —
65 h; 1O Xe, npu ABOHHBIX jBepAx — 100 h; mpu ABOHHBIX ABepsAX
¢ TamGypom — 80 A.

B mpomulinjeHHbIX TOMelieHHs X Haja0aBka Ha NMPHTOK BO3AVXa
yepes3 ABepH uaM Bopora (6e3 tamOypa Hai maI03a), eCIH OHM OT-
KpuiTl MeHee 15 muH B uac, paBia 3009%. [das o6uiecTBeHIbIX
3/laHMH TIepeoxXJa<JeHHe 33 CcUeT YacTOro OTKPhIBAIIHA TIPOEMOB
KoMmmneHcupyercs HaabaBko# 400—500 % ot remaonorepb mpoewa.

0,651

L Puc. [1.12. loBepxnocTu 33a-
0652 HHf, MOLBepKenibie Hi(uIb-
Tpauuu (CTpeskaMm Tokasa-
0 HanpaBACHHE BCTpa)

4

Haa obuiecTBeHHBIX NOMeLIeHHH BHICOTO OoJjee 4 M (HCKJIO-
YeHHe COCTaBJAIOT JIECTHHUHBIE KJETKH) HafabaBKa TIPHHUMACTCS
paBHOil 2 9% Ha KaXABIH MeTD IO BBICOTE cTeHH rnocje 4 M, Ho He
6osee 15 %. K tenjonorepam TPOHM3BOACTBEHHBIX TIOMELIEHMEH Hajl-
6aBka He pesaercd. Has Takux 3faHMB BHaBASIOT (hakTHUecKOe
H3meHeHHe fy TIO BHICOTE MOMeLleHH .

Pacuer Bo3ayxa, HHQHUAbTPYIOILEroCs Uepe3 CBETOBbiec H ABep-
Hble npoembl Gy, Kr/4, CilefiyeT NPHHHMATh COrJACHO yKa3aHHOMY
pacuery (cM. m. 5.3), MOACUMTHIBAS pacXoa Temaorhl Qy, KK/4,
HeoOXOAUMBIH Ha erc HarpeBaHHe:

Qu = Guc (ty. x — tu), (11.31)

TIe € — MaccoBas Tema0eMKocTb Bo3nyxa, KJIUK/(kr-K); fy x, tu — Temmepatypet
COOTBETCTBENNO BO3NyXa, YXONALICIO H3 noMmeulen#s, u Hapyxknoro, K.

Inst spanus, He HMeOLIEro NEepPeropofoK, B pacieT NPUHHUMAIOT,
UTO TOJA JAeHCTBHeM BeTpPa BO3AYX NOCTYNAeT JHMiIb Uepe3 HaBeT-
peHnyio ero 4actb (na pHc. I1.12 mokaszaHo xupHoii anuued). Had
NPOMHILJEHHBIX 3aHUA pacXoj Temja Ha HHOHABTPAIHMIO COCTAB-
aser npHmepHo 30 % OT OCHOBHBIX TENJONOTEPb.

Ilns cucremaTu3allMd pacueThl TellONOTEPb BeAyT Ha OJaHKe
(raba. I1.9, npumep 3). Hymepauuro nomellennii nepBOro sraxka
HauyuHaoT ¢ Homepa 101, Broporo — ¢ Homepa 201 u 1. A. Temo-
NOTEPH JIECTHHUHON KJEeTKH ONpeneadaioT, Kak OAHOro MOoMelleHHs
(mo Bceil ee Buicore). HaMmenoBaHHe OrpakJeHWH COKPalLaioT:
ABoHHbIEe OkHa — J.O; oaunapubie okHa — O.0; 1BOHHbe ABepH —
OO u 1. o Has ynopolieHHs BHIYHCAEHHH ypofliee U3 IJIOWaiH
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crel TMJAoWaAb OKOIl U jiBe-
peil He BBIYHTATh, HO KO3(-
dunnentsr Ky n Ky upiunnvars
YMCHBIIGHHBIMU Ha BeANUYHHY
Ky ¢ nas cred. CyvmapHble
TENJIONOoTepH NOMELIEHHs TIPH
5TOM He MEeHSWTCH.

Iipumep 3. Paccunrats Temo-
norepu (Tensionepe;auy) uepes ma-
PYKIIbIE  OrpaxK/Iemds KHIONO No-
mewenns 101 (puc. 11.10), opuenru-
POBAIHOFO TOPUOM 31alHA HA BOCTOK
H Dacloj0Xennoro na;] noBaloM,
ne umetontum okoin. Komnara rpa-
HHUMT ¢ IPYFHMH  [TOMCLUCTHIIA ML,
A KoTopuiX fp=18°C. 3xaune
5-sraxnoe B Murncke, nesawHuen-
1108 OT BCTpA.

[lyets mas crenst B 13a Knp-
nH4a ¢ BHyTpCHHER HITYKaTypKofl
Ka.¢=1,16 Bt (M®-K), 141 noaa
Ku=0,8, nas nsofiublx HapyXKmbix
OKOIl B [EepeBAHIBIX  NCPen ieTax
(cm. ctp. 87) Kn 0=2,9. Buyrpen-
HHE Dpa3Mepbi TNOMCIMENHS, M: B
niamne — 4,5X6,0 m; Bbicota — 2,7
ToamHna  crenky — 0,5, nepero-
ponkn — 0,1, nepexpoitust 0,6. Buein-
mMe  (mauMmesbiuue)  pasmeps, M,
oxkna — 1,h %X 1,8

Kos¢duuuent n (cm. ctp. 86)
N9 HapyXublX CT€H W OKOH DaBel
1.0; 141 Noaa nan neoTamjiuBacMby
N0IBAJOM, [Te UMCIOUMIUM OKOll 1=
=0,6. Coraacno ta6a IL1 pacuer-
Has  PA3HOCTb [ Crel,  OKOB
tu—Fu=18--(—22)= 40 k. Bee pac-
yeTbl mpusepenbt B Taba. [1.9.

das  nopmepkauus pac-
YeTHOM Ip cHcTEMa OToHJIeHUS
JOJIZKHA KOMTIEHCAPOBATh, TEII-
JonoTepn nomelvenus., Opna-
KO, B HOMEIIeHII MOTYT ObITh
i JOTOJHHTEABIIE HOCTYILIC-
HUA MJAM  pacXo/lbl TEIJOThI,
VUACTBYIOWIME B  TeIJOBOM
6agaHce. K Huv oriocsarcd
PACXOABI TEILJOTh. Ha Harpe-
BaHHe BHOCHMbLIX B HOMeEIe-
HHe XOJOLHBIX MaTepHanoB U
BDLE3XKalolero  TPaHCIopTa,
BPLIBAIOLIErOCsT  HaPYXKHOTO
BO3AVXa uepe3 BOpora (TmpH

TaGmyna I1.9

MNpumep pacuera TennonoTepb (Tennonepelauy) uepes OrpakAcHu
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HX OTKPBIBAlIMH); TENJOMOCTVILIeHHS OT Jlolell (NpH nepexome Me-
Xauuieckofl 3Hepruu B TeNJAUBYIO), OT MOBEPXIOCTell NpPOMBILLJIeH-
UbIX medell H ApPyroro oBOPY/A0BaHusl, OT HCTOYHHKOB OCBEUleHHS,
NPOAYKTOB rOpelus, NOCTYNalOUIHX 1IPH Fa30CBAPOYLBIX, CTEKJOAYB- -
HbIX ¥ APYTHX pafoTax, a TaKiKe B pe3yJabTaTe OCTHIBANUA MaTepHa-
JgoB. Pacuer nepeuucieunsix pacxogoB I MOCTVIJENHH TENJOTb
paccmatpunaetcsi B pasacic 11 «Beutuasuns».

Ecuan TemsonocTynielusi NpeBbHIAIOT TENJOBHE HOTEPH OTpax-
Adeuuil, TO TpeaycMaTpHBaeTcs AeXXypHoe OToMJeHHe, KOTOpOe
BKJIOUaeTCs JHHIb BO BPeMs NepepuiBoB B paloTe NpeAnpHATHS.
[Tpi1 oaunocmenuoii pafoTe MOXHO YCTpaumBaTh CaMOCTOATEJbHbIE
CHCTEMB! J€XYPHOro oTomicHisA. B xonoanoe npeMsi roga B otaniu-
BaeMblx ToMemennsix B HepaOodee BpeMsi A0/KHA HOJLIEPXKH-
BaTbcsl TeMmnepatypa He umxke +95 °C. OT ycTpoiicTBa a€XKYpHOro
OTOTLIEUHS MOXKHO M 0OTKa3aThCsl, €CJH cyMMapHas TemIoeMKOCTb
OCTBHIBAIOIINX 3AaHHA M 00OPYAOBAHHA KOMMEHCHPYET TenJIONoTepH
32 BpeMsl nepepbiBa paboThl OTOMJIEHHS.

[Ipn srcnayaTanuu TekYymue 3aTpaTbl TelIOTbl Ha OTOHJelHe
e SIBJSIOTCA MOCTOAHUBIMH H3-32 H3MelleHUs BUYTPEUHEero W piuell-
Hero kiaumara. CpejgHece3oHUBblHl pacXoj TenJa ucpe3 Hapyxible
orpax/leHus 31alus

Qo.cp = Qo (ts = tu.cp)/(ts— tu. p), (11.32)

rie In.ep H fn. p — TEMIEPATyphl HapyXKHOrO BO3iYXa, COOTBCTCTBEHHO, Cpeinsis
OTOMHTEAbHOrO TCPHOLA W pacueTnasi 43 pajioHa pacmooxKelHst 31aHHsL

[oa10BOH pacxoa TENJoThl
Qo.r = Qo.cp Zo. m» (17.33)

rAe Zo.n—- NPOAOMKHTEIBHOCTD OTOMHTCABHOTO Tepuoga, 4 (rada 11.1) wu
CHullI1-A6—72 (CHull I1-33-—-75).

B cucremax ortoncHus Hen30exHbl Gecrnosesnble HNOTepH Tel-
JoTbl (Yepaaulible MoMelUclHs, moasajbl M T. M.). Oun 06HUHO
vuntbipaiotess 10 Yp-noft HapGaBkoll (a5 0O1IeCTBeHHBIX 37aHull
np# obocuosalinu 10 15 %) K OCHOBHBIM NOTEpSAM Tensa uepe3 Ha-
py»Klible OTpaXKaeHus.

5.6. YKpynHeHHbIH pacyeT Tennonorepb 3AaHMA

Ilepeako BO3HMKACT HEOOXOAMOCTL BbISIBJEHHS OPHEHTHPOBOU-
IBIX 3aTparT TelioTbl Ha OTOIIeHHe 344U B 1ea0M. Takue janHbic
ObLIBAIOT HYXKUDbl AJS NPOCKTHPOBAUUS KOTEJIbHON H Npe/jBaputeab-
HOro 3aKa3a OCHIIOBHOrO CaHHMTAPHO-TEXUHUYECKOro 00OpVAOBAHHS H
TON.iMBA.

Opuentupysch Ha mnpeaqoxenuyio npod. B. M. UHaniuuniu
yieabllyio xapakrepuctuky ¢, Br/(m3-K) — cpeaneuaconoii pac-
Xoa Temjothl, Br, na oronJsenue 1 M3 31aHHst NpH pa3HOCTH TeM-
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nepatyp posayxa | K, Trensonotepu 3ganus MOXIO ONPEACAUTH TO
dopmy.ie

Q:m Ty (tu - tu) V:m‘ (11.34)
rac Vg — oTamiuBaeMbii 00beM 3iaHHsi MO HapyXuomy o6mepy, Mm%, f]-—fy—

pasnoCThb TeMTEpAaTyp NpH XapakTePHOH st GOABIIMHCTBA TMOMCLICHHHA 1, °C.

st OpHEeHTHPOBOUNOTO MOACHETa TemJAOMOTEPh OTAEAbILIX MO-
Menleluil AOCTATOUHO BBECTH K 3HaUYelHAM Gy cleayiomue xoshdu-
wuento: 1,1; 0,8; 1,3 — g49 cpeauux noMeuieHuil (HUXKHHX, Cpei-
HUX W BepxHux staxe#); 1,9; 1,5; 2,2 — i yrioseix nomculenui
(HMKHHX, CpedHHUX M BepxuuX sTaxeil); 0,9; 1,0 — ajs CpejiHuX 1
YIUIOBBIX TOMeEILeHHI 01HO3TaXK-
HBIX  3paHHi;  1,2—2,0 — aas Tafuuua 1110
JECTHHUHBIX KJETOK. 3HaueHHA  3nauenus g, BT/(M -K),

Go B 3aBHCUMOCTH OT 00DEMOB TpH £ = —30°
3141Hi NPHBOAATCS HUIKe. AN KHALIX H oﬁmecmennux 3paHni

3uauelne go 3aBHCHT OT OT- - i
o g, 34aHHH IIOCTPpOHKH

HolleHUsl cyMMapioid TJoian v
NOBEPXHOCTEH  HADYMXKHBIX  OT- on’ i,

o no 1958 r. nosaee
paxieHHil K HaPYXKUOMY 06 beMy
OTATIHRAeMOH YacTH 3Aailusi, Ot .
AOJH  OCTeK.elldsi CTeH, TJO- %888 8’98 8’12
HaiH TMOKPLITUS M JAPYyTux Mo- 5 000 0’24 052
Kaszatedell. C TeMAOTCXUHIECKON 10 000 0,38 0.45
CTOPOHBI BBLITOAHBI 3palus 20 000 0,33 0,42
¢ GoJbHIOH HIMPHHON KOpOY-

COB 3HAUYHTEJIbHOro 06’be\4a
Mitorostaxibie. B cnpapoilHKe TIO OTONJEHHIO, BEHTHJIALUHU U TEIN-
JOCHa0XKelHIo HMeloTCH AaliHble 0 3HaueHHsAX o’

Go

daGpukyH XAMUHCTKH OfCHAbI C 06BEMOM 3atHst V, ThiC. M3

;105 0,40

5420 . . .. . e e e e e e e e .. 0,400,356
Ipaveunspe ¢ o(memov smamm V ThIC. W3:

405 0,46

h+20 . . . . e . ... 0,46+0.3b
3nanHs OLITOBOTO oécnymmanml V ThIC. Y

0D o o e e e e e e 0,60

5—20 e e .. .. 0,60=0,52
Iisefinpe ¢abpHKH, aTeJn,e c 06%0;\10\4 3;1mmu V Tb}C. M3;

A0 D o« e e e e e e e e e e 0,46

B 00 . e e e e e e e e e e e e e e e e e e L 0,46+-0,29

VuurbiBasg O0JbHIVIO TENJO3aIUUTY 3Aalllil, pacnojiaracMblx
B CYPOBOM KJHMATe, K 3HaUeHUSIM gy BBOAHTCH MONpABKA:

Pacuernas, ¢°C. . . . . I —10 ’ —15 \ —20 l —25 I ---30 I —35 , —10 ’ ~-50

0,9 | 0,82

@ ... ..... . lias|120] 107 1,08] 20 | 095
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lpu oueske smanus ¢ TenaoTexHMueckoil cTopons HeoOX0ANMO
3HATh, 9TO OCTEKJEHHOCTh 3JaHHIl AOMKHa OTBeuaTh TpebyeMoil
OCBelIeHHOCTH MOoMelleHHH, 0e3 3aHHKEHHS ee 151 CEBepHHIX M
APYruX pailoHOB, MeHee OcCBellaeMbix coJileM. B nomemieHus
JIJUTeJALHOTO OpelbiBaHUA JI0ell COJIHeUHLe JYUH [JOJKHH HOCTY-
MmaTh, He MeHee, UeM B Teueline 3 4 3a CYTKH, 4ToOn obecrneuuBaTh
HGaxTepullHIHoe Bo3jeficTBHe Ha BO3AVHIHYIO cpeny (YHHUTOXKeHHE
Haxrepuit).

C ToukH 3penHst KOM(pOPTHOCTH HaceJellbX MecT oJblloe ca-
HHUTAPHO-THTHEHHUECKOEe 3HaueHHe HMeeT M oO3eJeHeHHe HaceseH-
HpIX Mecr. HacaxaeHnss yjydywaloT B HHX MHKDPOKJHMAaT, OKa3Hl-
Basl CYHIECTBEHHOe BJHSIHHE HA TeHJOBOH PeXUM, BJaXKHOCTL H HO-
JABHXHOCTb BO3nyxa. TemmepaTypa cpemad 3edeHbIX llacaxKjaeHHH
B XApPKHE AHH oxaspiBaeTcd Ha 3--4 K HHXKe, 4eM Ha OTKPHTHIX
HJH 3aCTPOEHHBIX TeppPHUTOPHSX, a BJIaXKHOCTL BO3ayXa —Ha 15+
=30 9% Bnime. HacaxneHus cnocoGCTBYIOT CHHXKEHHIO CKOPOCTH
BeTpa: HpuMepHo Ha 40 % y rpaHHL 3ejeHOr0 MaccHBAa H 3HAUH-
TeJbHO D0Jbilie BHYTPH €ro.

Hacaxgenust 11eob6xogumMel 1 Aas 60pbObl € 1bLIbI0. 3anblieH-
HOCTbL BO3lyXa Ha 3acaxKeHHHX TePPHTOPHSIX CUHIKAETCH MO Cpas-
HEHHIO C OTKPHLITHIMH HJH 3aCTPOEHHBIMH TeppHTopHusMH (Ha 60 %).
Hacaxngenns 3amumaior HacejeHiible MecTa OT AbiMa H Ta3oB.
PacriitesbHocTh norgomaeT 10 25 % ropomckoro wmyma.

[ToBepxHOCTb, HOKPLITAS I'YCTOR pPacCTHTEJbHOCTLIO, NEPEBbLAMH,
KyCTapHHKaMH#, HarpeBaercsl MeHblle. DTO CHOCOOCTBYET HaKamJH-
BAHHIO CBeXKero BO3JyXa CpeaH 3ejeHoil Macch. 3eseHb OO0 aeT
YLJAEKHCAOTY H BbifedsieT cBoOomlb#l KHCJ0POL. Tak NPOHCXOTHUT
ecrectBeHnasi o6paborka Bo3ayxa. Boppba 3a 03j0poBJIEHHE BO3-
aywHoro GacceiiHa cTaja cefiuac BaxxkHeHmed npolueMOl cospe-
MEHHOCTH.

FMABA 6

BMAbl ¥ OCHOBHOE OBOPYAOBAHME CUCTEM
LLEHTPAJIBHOIO OTONNEHUSA

6.1. TpeBGoBaHua K cucTEMam OTOMMNEHMUS

B nomelmteHHsX ¢ AJHTEeJbHBLIM HpeObiBAHHEM ueOBeKd, B TOM
Yhc/ie MPOU3BONCTBEHHBIX, TA€ MO YCJOBHAM TeXHOJOTHH Tpelyercs
noinepKaHue TeMOepaTyp B X0J0JHOe BpPeMs roga, HEOOXORHMO
YCTPONCTBO OTOMHTe/bHBIX cHcTeM. OHH foJKHH 0TBEYaTb OCHOB-
HLIM TpeGOBaHUAM:

1) caHHTapHO-THTHEHHUYECKHM — ofecneuuBaThy (e3 yXYAIUeHHs
BO3YWIHOH cpenbl, HeOOXOAHMBIE BHYTDEHNHME TeMOepaTypH, OTBe-
yaiomne HopyMav CHull;
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2) 3KOHOMHUECKMM — OOYCAOBJHBATL 1pI  YCTPOHCTBe  HaH-
MellbllHe 3aTpaThl TPyda H AeHeXKHHX CPeACTB NpH MaJoM pac-
XOJie MeTasnda;

3) CTPOHTEJBHBIM — OPEAYCMaTPHBATL pasMelleline OTOMITEND-
HBLIX 3/JeMEeHTOB B YBSI3Ke C MJaHHUPOBOUYHHM H KOHCTPYKTHBHBIM
peHicHAMHU 31aHHUS,;

4) MoOUTa)KHbIM — ofeceyHBaTh  MONTAXK HHAYCTPHAJIBHBIMH
METOZaMH ¢ MaKCHMAaJblIBIM HCHOJb30BAHHEM YHHPHUHPOBAHHBIX
Y3J0B 3aBOACKOTO H3rOTOBJAEHHSI MNPH MHHAMAABIOM KOJHUECTBE
THUAOPa3MepOB;

5) 3KcOJyaTalHONNBIM — XaPAKTEPU30BATLCS  MPOCTOTOH  H
V.I06CTBOM YNpaBJielus H DeMOHTa, OeclIyMIOCTbIO H (Ge30MacHO-
{ThIO AelicTBHUS;

6) 3CTeTHUECKHM — XOPOHIO COMeTAThCS ¢ BHYTpeHHeH apxXH-
TEeKTYPHOH OTAEMKON MOMEL[EHHS.

OTonuTeNbHAasi yYCTaHOBKa J0JXHAa  OT4aBaTbh MOMEIIEHHSIM
CTOJALKO TeNJOThI, CKOJBKO HYKIO /5 KOMMOENCAlMH TEMAONOTEDD,
oBJagast ApH 3TOM HeoOGXOAHMOP TeMA0YCTORYHBOCTBHIO B COOTBET-
CTBHH C 1I3MEHSIOM[HMHCST BHEIINIMMH H BUYTPEeHHUMH (PaxTopaMHu.

CHCTCMBl OTONJEHHST COCTOSIT H3 TPeX OCHOBHLIX 3JEeMeHTOB:
relepatopa AJS MOJyueHus TCNJa, TENJONPOBOAOB, HJM KaHAJIOB,
4151 TpalcHOPTa TeHAoHOCHTeAsT OT MecTa BHPabOTKH K OTamH-
BaeMOMY MOMeIlleliHio U HarpeBaTedblibiX NPpHOOPOB.

CuHcTeMHl, oTamsHBalomIHe HECKOJbKO MHOMeMleHHI OT O00wmero
reliepaTopa,— HeHTpadbHue. OHH MOTYT ObITh A0MOBLie (TeHepa-
TOP —- KOTCAbllas B OTalJHBAeMOM 37alliH) H paHoHHBE (OTaljH-
BaloliHe TPYANy 31aHUil OT paldoNHON KoTesbHOH). CHCTEMH, B KO-
TOPLIX TenjJoTa MoAydaeTcsl H [CNOJL3VETCS B €AWHOM MOMeLle-
HHH,—— mectlibie. K TakugM crcTeMam OTHOCSTCS MedHOE, ra3oBoe H
3JEKTPHUCCKOE OTOTJIEHITe.

Boasuioe 3Hauenne, ocobennno B CCCP, npuobpeno neHTpanu-
30BaHHOe TenJocnadxeHne TOPOAOB I MPOMDBILIJEHHBIX paHOHOB OT
Tersosnckrponentpaiu (TIL). Ilentpasusanus TemnocHaO:KeHHs
obecreunBaeT: CHHJKENHE pacxofa TonJHBa (aBToMaTH3alus, IO-
Boitenine KITIL KoTe/bnbiX); BO3MOXKHOCTL pallHOHAJNbHO CXKHTATh
HH3KOCOPTHO® TBepaoe TONJHBO H OoJjee 3(Q(PEKTHBHO Ta30BOE,
aTOMHOe H Ap.; 0310pOBJeHHe BO3AYHIHOTO faccefiHa W yayulleHHe
CalUTAPHOTO COCTOSNHS TOPOAOB HYTEM COKPALIEHHs1 H OYHMCTKH
BLIGPOCOB; ClIHXKEeHHe MOXKapo- H B3PLIBOOMACHOCTH B TOPOAAX;
MOBLINICHIIe KavyecTBa oTanauBaHus. [lpemmyuiectBa Ttako#t cu-
CTCMBEI MEPEKPLIBAIOT OTPHIlATESblIble CTOPOHB LEHTpasH30BAIHOrO
TenjocHaO)eHUss  (coopyKeHHe H 3KCOJyaTalHst OpOTSKEHHbIX
TeNJ0BHX ceTell; 3HauHTeJbHble KAMHTAaJblible BJJOXKEHHS).

MecTroe oTonJieHue H I[EHTPAJU30BaHILIE OTOMNHTENLHBIE CH-
CTeMBbl TOAPA3Ae/]TIOTCS N0 BHAY TEMJOHOCHTe/s [a BOAsHBIE, Na-
pOBble I BO3AYUIHBlE. Boasiiibie THrHeHHUHee MNapoBLIX (MEHbIuas
H 10CTaTouHo MNOCTOSMIIASl TemilepaTypa Ha MOBEPXHOCTH HAarpe-
BaTeJbHLIX HPUOOPOB), HOTOMY OHH H NOJYYHJH HaHOoJbllee
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pacmpocTpaHeHHe B MOMEUIEHHSX ¢ AJHTEJILHBIM HpeGbhiBaHHEM JIIO-
aefl (KHuple, Gosplinidnnle, obmecTBeHHbLIe 3ianis). [TapoBble 11
BO3AYHIIILIE CHCTEMDB B OCHOBIIOM NPHMEHSIOTCS B HPOMBIULJIEHIIBIX
coopyxeuusx. BosayuiHoe oTon/eHHe ycTpaHBaioT B HOMELIENHSX
3HAYHTEJNLIOTO 06heMa, B TOM HUHCJAe B 31aHHSAX OOIECTBEHHOTO
Ha3nayeHHs.

Hepeako npumeHsioT KOMOHHHPOBAaHIIbIE CHCTEMDLI OTOMJEHHS
C NPOMEXYTOUNDLIM TemijooOMeHHHKOM. B nHx Temsora, mosayuen-
Haf NpH CropaHuH TONJHBA, NepeiaeTcs MEPBNUHOMY TEMmJOHOCH-
TeN10, KOTOPLIH B TeH/J0o0OMeHHHKe OTiaeT €e APYroMy TeHJOHOCH-
Teo, 4 MOCJeAHHH, B CBOIO OUepelhb,— CaMOMYy HATpeBaTeJILHOMY
npHOOPY B OTAHJHBAEMOM MOMeEUieHHH,

Tak, Bosayiulioe OTOH/JEHHE MOXHO Ha3bIBATL OTHEBO3AYHIHDLIM,
BOAOBO3AYHIHBIM, MNAPOBO3AYHIHLIM HJH 3JE€KTPOBO3AYHIHLIM, CCJIH
BO3AYyX, NMopaBaeMblfl B HOMeinellHe, HarpeBaeTcs B TeMI000MeH-
HHKe 0Jsarojaps CONPHKOCHOBEHHIO C HOBEPXHOCTSMH, oborpesae-
MBIMH COOTBETCTBEHHO TOMOUILIMH TazaMH, TOPAUCH BOAOH, MapoM
HJIH 3JIeKTpO3HepTHel.

Cefiuac B ceTix TemyocHa0xeHHS MPHMEHSIOT BBHICOKOTeMMepa-
TYpHble TeNMOHOCHTEJH, KOTOPbIe HCHOJIL3YIOT He TOJILKO AJS OTOH-
JIEHHsl, 110 H Ha TeXHOJOTHUecKHe HYxapl. K TakHM ceTaM CH-
CTCMDBI OTOMJeN!s] NPHCOeAHHSIOT depe3 TeHJ000MEeHHHKH HUIH cMe-
CHTEJH, JJ5 KOTODLIX HEPBHUHDLIM TEMJOHOCHTEJNEM SBJSIETCS BDLI-
COKOTCMHEPAaTYpPHLI{l TEeNJIOHOCHTeNh, a BTOPHYHBLIM — TEHJIOHOCH-
TeJh CcHCTeMbl oTomqenus. CHCTeMbl OTOMJIEHHS KJjiacCHQHIHDPYIOT
¥ no npeobaagalomeMy BHAY Temio0TaayH HarpeBaTeablbIX HpH-
6opoe. Econ y nprbopa npeofiagaerT Temjsootiada KOHBeKiHel —
cHcTeMa KONBEKTHBIAH, NPH mnpeobuajaHHu H3JIYYeHHT — JYUH-
cTasi; MJOCKHC maHejH OTaaloT (oJbilie Temsa H3JjyueHHeM — cH-
cTemMa MaHeJLHO-JYUHCTas.

TenonocHTeiH OTOMHTENADLIBIX CHCTeM AOJMIKIBI 06/121aTh BO3-
MOJKHO GoJbllell cHOCOOHOCTBLIO aKKYMYJHDPOBATh TEmJIOTY, MPH KO-
TOpOH pacxoa sliepruil Ha mepemenieHie TEMJOIOCHTe A No Tpybam
Obrr  Obl HE3NAUNTEJbLIBIM, e YXYAHATh CAHHTapHBIX YCJIOBHI

TaGauua 11.11
ﬂpnMeprle II0Ka3aredH OCHOBHHIX Ten.nonocnre.neﬁ DJIA oTOondehHsa

TensonocuTenb
ITapameTpbt
BOJIA nap BO3LYX

Temnepatypa, °C 150—70 130 70 =- 40
TroTHocTb, Kr/vl 950 0,7 1,0
Maccosas TemoeMkocTb, | 4,31 11,031 [ 21751520 110,24
)L/ (xr - K) [rraa/ (kr-°C)}
CKOpOCTH aABHMeHIS, M'C 0,3--2 30---100 5 20
CooTHoHIeHHE ceuetst Tpy6 1 ~2 ~ 5b0

i
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OTAMJIHBAEMBIX HOMemeHHH (BLbeJATL BpeaHbIE Tasbl, 3arps3HATDL
BO3MAVX NoMmellcnus), ObITh AocTaToulo AcuieBbiMH. Ceffuac 3TuM
TpeGoBanuam OoJblle V/OBJAETBOPSIOT BOJa, nap H BO3AYX
(tra6a. IL.11). Tonoduinie Ta3pl BBLICOKOTEMHEPATYPIL H TPHMCHS-
I0TCA TOJDLKO KOT/Ja BO3MOXKHO OTpaHHYHTL TeMmIlepaTypy la mHo-

BEPXHOCTHX HarpeBaTesell (MpHMeHss, HampHMeD, CTellkH

3HAYHTEALHON TOJIIHHDI).

TatGaupa 11.12

XapakTepHCTHKA OTOIHTENbHBIX CHCTEM

neveii

O(;(;’lgn]‘eeleﬂ ITpeumy1ecTBo HemocTaTky
Boasuoe TNoanepxupact yaepeHuyw Teu- Boawmoe  ruzpocrathueckoe
nepatypy Ha TOBEPXHOCTSX Harpe- | Aapjaelde B CHCTeMe, O06yCa0-
BaTCABHBIX TIPUGOPOR BJAEHHOE €€ BbiCOTON H BbICOKOH
MaccoBofl TIOTHOCTBIO BOALI
Xapakrepusyercs npPCCTOTOMH OnacHocTb  3aMOpauBaHHS
HCHTPAJIBLHOrO DETyJHPOBAHHMA Te- | BOAB C DPA3PymicHHeM OTOTH-
nJI00TAauM NPHOOPOB myTen usme- | Teabhoro oGopyaopatius, mnpo.o-
HEHHUH TeMTepaTypb BOibl (KauecT- | »EHHOI'0 B OXJ2AMUMXCH Me-
BelHOC PeryJupoBanHe) B 3apucH- | cTax
MOCTH OT BHCIHHEro KJIMMaTa
: PaGotaeT GeciiyMHO
TMaposoe O6biyHO  BLICOKAs TEMI0NTAAUAE Buicoxas  Tenmepatypa  Ha
narpesateJdblbix PHGOPOR NOBCPXHOCTH TPyG #H Harpesa-
TeJAbHBIX TpUGopon
Mensiuast, uem y cucteMm Boas- 1eBo3MOMHOCTD LECHTPAIb~
HOTO OTOILTEHHs, OTMACHOCTL 3@8MO- | HO'O KAUCCTBEHHOIO PEeryaupo-
paKuBaHusf BaHHA TCILIOOTHAUH  TIPHGOPOR
HeGoabiioe  ruApoCTaTHUECKOE | (IPHMEHSIOTCH  peryJaupoBaHHe
JaBaenue npomnycRany, nepuoAHuecKoe
BKIIOUCHHE W BuIKJIOUCHHE CH-
cTeM)
Boaee caoxnas sxcmayara-
uust, MEM Yy CHCTeM BOASHOTO
OTOTICHH S
Metblnnil CPOR 9KCITyaTaUUH
M3-38 TOBLILICHHO KOPPO3HH
TpyG
Bozayi- ObecnicutBaeT BO3MOMXHOCTDL COR- Doabluue codeyns KaHAJOB
Hoe MEIHEHUS C CUCTEMOH BeHTHA ALK (B0O3,yXOTIPOBO/IOR)
XapakTepusyercs  OTCYTCTBHEM Boapwne Gecnomesunie  Te-
B OTAM/JIHBAEMOM MOMEHICHHH Ka- | [J0moTePH Tpu mpOKJAAKE Ma-
RHX-Au6G0 HArpenaTedeHuiX TPHAO- | rucTpadbHbIX BO3yXOTIPOBO-
poB JOB B TPOTATIMBAaCMbIX MECTax
XapaxTepusyercss  OTCYTCTBHEM

Tem0BOfl HHepuuu, T. €. oGecneun-
BalOT TIPAKTHYCCKH HeMedeHHHI i
TEMI0BOH dPPeRT TpH BRIOUEHHU
CHCTECMb

BO3MOXKHOCTS HEeHTPAdBIONO
RaUECTBCHHOTO PeryJUpOBaHUSH
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W3 uncna temionocutesel Bona meer 80.biite 3HadeHls Tell-
JIOEMKOCTH, MIOTIIOCTH H BS3KOCTH, OHAa HeC)Kumaeva, pacuiHpsercs
NpH HarpeBailil C yMedLitCHIieM ILTOTHOCTH, BLLiciseT abcopln-
poBaHHbIe Ta3bl NPH NOBBIICHHHE 1CMACPATYPBl H YMEIbEEIHH Aai-
Jgenusi. Tlap olsajaer Majiofi MAOTHOCTBLIO, TeMmepaTypa il ILIGT-
HOCTb €r0 34BMCHAT OT HaBJEIHS, OTJHYAETCS GOJDBIUHM TEN10Co-
AcpIKaHHeM 3a CUeT Telia Hemapenhs. TO TEMI0 BhAESeTCs MpH
KOHleHCan K napa B TpyO0ax u NMpubopax H NCpenacTcs ucpes HX
CTeHKH B nomeileHust. Bosiyx WMeCT Majible 3HaUenHs TenjoeM-
KOCTH H INIOTHOCTH T4K JK€, KaK M BOAa, PaCHINpsieTcs: MPH liarpe-
BaHUH ¢ yMeHbllenuem MiIoTHoctH. B rtaOande 1112 npuscaens
XapaKTEepPHCTHKH CHCTeM OTOIJIEHHSI.

B nacrosituee Bpemst B CCCP cHeTeMbl BOASIHOTO OTOMJeHHst Ha-
ute nauGoJiec UIHPOKoe NPHMEHeHHE KaK B TPaXMAalCKHX, Tak Ii
IpOMBIIICHHBX 31anusX. CalHTapHO-THTHeNHuecKne ¥ SKcliya-
TAUHOHHBIC HENOCTATKH OTPaHHYHBAIOT 00JACTL MPHMEHENHsS CH-
CTEM. TTIAPOBOTO OTOILIEHS, KOTOPLIE AOAYCKAIOTCS B TPOMBILLICI-
HBLIX H psifle OOUMICCTRCNNBIX 3jaiHi HPH HCHOCTOARIOM NPCObIBaIHH
B HHX Jiofefl H, HaoGOpOT, PEKOMCIRYIOTCS AJst ACPHOAHUCCKOTO
HJH JeXYPHOTO oTondcins. M3-3a Manoro THAPOCTATHUECKOTO 14B-
JeHHsi MapoBble CHCTEMBl (Majas ILIOTIOCTb Mapa) BHITOJHLI AJS
BLICOKHX 37aHHil.

Bospywnoe oromsenne B GoJblielil CTENEHH, Y4eM MapoBoe, OT-
BeUacT CAHHTAPHO-THTHEHHYCCKHM TpeboBanusam. OpHako, H3-3a
GOJBILHX cedellHil BO3AYXOMPOBOLOB, HENOCPENCTBCHIIOTO KONTAKTa
IPEIOEro BO3jyxa ¢ OOCAYXKHBACMbBIMH MOMemenusMi  (IepeHoc
wyma, HHPCKUHH H T. [4.) OHO HCMOJb3YeTCs JHUIb A/ OTamiHBa-
HHS OTAEMLHBIX MOMCIUCHHE GOALUIOTO BHYTPEHICTo O0beMa, le-
PeKo B COUETAHHH ¢ MPHOOPAMH BOASHIOTO HJH MAPOBOTO OTOM.Ie-
HUS, YCTAHOBJCHHBIMH Y OKOMU, HAPYXKHBIX CTEH.

6.2. Bupbl HarpesatensHuIX npubopoB. MX noKasatenu

HarpesaTesbhble npHOOpH Mpenna3HadeHH g/ Nepepaud
Tellja MOMEHIEHHIO OT TeNJOHOCHTeHs. K HHM HPCeHbsIB/ISIOTCS Tell-
NoTeXHHUIECKHe, THTHEIHIeCKHC, TCXHMKO-IKOHOMHYeCKHEe, apXHTeK-
TYPHO-CTPOHTEIbHbHE H 3KCHJyaTauHoHHble TpeGosanHsa. [uruenu-
yecKHM TpeOOBaHHAM OTBEYaIoT APHOOPH, HMEIolIHe TJafKyIo H
POBHYIO MOBEPXNOCTHL (MEHDbIIe ocefacT HBL); apXHTCKTYPHO-
CTPOHTENbHBIM — T€, OTOMHTEJbHLIE 3JIEMEHTH, KOTOPLIC XOPOIlo
YBS3LIBAIOTCS C OTHCJAKOH H KOHCTPYKUHEH MOMellcHis.

[TpuGopbl, TCMJI00TAAYA KOTOPHIX B OCHOBIIOM HPOHCXOMHT KOH-
BeKIlHell, OTIIOCATCS K KOHBEKTOpaMm, a MpHOOpH, Hepcpalougie cy-
MEeCTBeHHYIO JOJI0 TCm/ia JydyeHcnyckaHHeMm (cspiile 25 %), —
K pajaHaTopam.

Jist cpaBHeHHsT HATPeBaTe/JbHBIX NPHOOPOB BBeNelO NOHATHE
06 3KBUBAJIEHTHOM KBaApaTHOM MeTpe (3KM), HON KOTOPHWM IOHH-
MaeTcss MNJjoiianb BHenlHeH MOBepXHOCTH npubopa, OTHAIOMWASN
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505 BT npn pasHocTd cpeaHed TemNepaTyprl Boabi B npubope H
BO3AYXxa B MOMeUleHHH, oTpedaowell Hanbo/1ee OOILHM YCAOBHAM
BOJSTHOTO OTOMJEeHUs

At = top — by = (fr |- £o)/2 — tn = (95 — 70)/2 — 18 = 64,5K.

ITpn s1abopaTopuoMm onpenenedinn Ko3podHUHeHTa TellloNepe-
/lauy narpeBatesnbHoro mnpubopa Ky n, BT1/(3xM-K), pesyabraThi
BHIPaXKalOT ypaBHeHHEM

K, = mAl"GE (11.35)

ot

rAe fn, it, P — 3KCICPHMCHTANBHBIA YHCHOBOM KO3(B@HUHCHT M 1OKA3aTCIH Cre-

nern; Gorn — OTHOCHTCNLHBIL pacxoiy BOAB B HarpeBaTCAbHOM npuGope (OTHO-
WeHHe AelCTBHTEILIIOro pacxoja BOALL TPOXOAsmell uepes mpubop, K pacxoAy,
MPHHSITOMY B 3IKCIEPHMCHTANLHHX HCCjC-

posanusix).  Jlass  paguaropos 3naucHue a =002 P
nocaefHero pasHo 17,4 xr/{4-3rM), 414 —— =
pebpucTuix  Tpy6 — 35  Krj4, TpyOuaToix

npubopos (KousekTopsl H Ap.) — 300 kr/u.
Temroorgaua | 3xrM

g0 = K, Al = mAI™TIGE (11.36) 5
d

XapakTepunM pJs  TemaoTeX-
HHYeCKOH OlEeHKH SIBJSIETCS <KO-
3 dHuHEHT nepecyeTay — OTHO-
ienye Teljoornaud | sxm naH- a-15d
Horo  mpHOOpa K TCJOOTAAYe  pue 13, [pubopsr M3 TAAKHX
1 M2 ero moBepXHOCTH MNpH O#H-  Tpy6
HaxkopHx Af (645 K) 1 YCJAOBHAX @ — 3MeeBHKOBOrO THNA; 6 — perucrp
nojlauf BO#n B MpHGOD.

OCHOBHBIMH TEeXHWKO-3KOHOMHUECKHMH MOKa3aTelsiMH HArpepa-
TeJbHHX MPHGOPOB sIBJAsIOTCA OTHOCsLIHecss K 1 3KM macca mpH-
0opoB (uyryHa, CTaJdu H T. 1), Kr; HojHas Macca, KT (A1s He-
MeTa/JJIHueCcKHX NpPUGOPOB); CTPOHTeNbHast WHPHHA (MO (POHTY
upubopa), MM; BMECTHMOCTDb; CCOECTOUMOCTb, py6. CHHKeHHE CyM-
MapHOH TeNJOEMKOCTH (HHEPUHOHHOCTH) HarpeBaTeLHOTO INpH-
fopa (KOHCTPYKUHH NpHOOpa H HaXOAsulerocs B HEM TelJIOHOCH-
TeJIs) YCKOpsieT TeMIl PEryJHPOBaHHS Tennootnadyd mpHéopa NpH
€ro BKJIOUEHHH H 0COGEHHO BHIKJIOUEHHH.

Iupoko mpHMeHslioTcst HaTpeBaTebHHEe NPHOGOPH H3TOTaBJH-
BaeMble NMPaKTHYECKH H3 HEKOPPOLHPYEMOTro 4yTyHa, Yamie Ceporo.
Onuako ero XpYIKOCTD 00YCJOBJAHBAET 3HAUHUTENbHYIO TOJLLHAY
cTeHKH (§=4--6 MM). O6masi Macca TakHX NPHOOPOB OXOXHT 1O
7580 % oT maccH MeTaJsa, PacXoLyeMOTO Ha CHCTeMy B LENOM.
J{aBHO H3BECTHH B WEHTPAJbHOM OTOMJEHHH NPHOOPH H3 TAafKHX
py6 (puc. I1.13). OHu oGrapaioT BHCOKOH TemnooTgavedi, Ho H
3iaunTelbHbIMH TabapHtamu No ¢ponty. CoedHHsIoTCS 4Yamie Ha
cBapKe. YCTaHABJMBAIOTCH, TJAaBHLHM 00pa30M, B HHXKHCH 30He 3a-
nplIsieMbix MoMewentil (1epeBOOGRETOUHBIC HEeXH, indoBadbHHE

T
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I T. I.), a TaK:Ke NPUMEHSIOTCH /145 OTOMJeINist CPpAaBHHTENBIIO NPO-
TSUKEIHBIX TEIiHIL, opalikepel, BUTPIN H cBeToBuX Qonapeil. Ten-
J00TAaua TIaAKHX TpyO HECKOABLKO YMEHBIUACTCH C VBOAIMRHiC)
jllaverpa o uucaa Hx psaos (Mo BepTHkadn), Jlas oxpiioutoll
TPYOH ¢ dy<<25 MM ko3ddHuinent nepecuera npuiHMaercs pas-
sy 1,79 skm /M2, ¢ dy>32 mm — 1,57,

B XIX seke Oulan co3jalipl 4yryillible CeKIlHOHIbIE pajiHaTOPHL,
Ony 11a3LIBaIOTCA NIPHUCTENNLIVMH, €CAH yCTallaBAHBAIOTCS C 3a30pOM
(20—30 MM) OT cTennl, H HaneibUBIMH TNPH OTCYTCTBHH 3a30pa.

2
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Puc. 11.14. Paguarop M-140

[ ~- ynnnedb; 2 -- mpoxoanas pagHaTopluas (GYTOPKu .4 OpHCOCNie-
Hpe x ToyGonpoBoay; 3 Fayxas pajanatopuasi npobxa

M3 oraeanunix cekitiit y0010 co6upars OpuBOD ¢ TCRA0OT alonell
NoOBepXNHocThIo, 04H3KOI K pacueTHol.

Ha puc. 11.14 nokazan 6oxkosofl BHj1 H paspe3 JABYXKalajbHoTro
paanaropa Thma M-140. Kaxx:ast ero cekilfs COCTOMT H3 4BYX Bep-
THKa&/BIBIX KOAOMHOK 3/JJHNTHUECKOro ceuellusi. Cekillsi Hveer pas-
Mepbhl, MM: ToJilas BoicoTa hy,=582; Monraxias (Mexjiy OCAMH
Huaneabinx oTBepctHil) hy=500; vimpuna a=96; raybuna b=
= 140; TosauHIa CTenkH &=06.

Paguatoper Mapku M-140-A0 (ta6a. 11.13) otanuaiores ot
M-140 Gosiee pa3sHTOll TNOBepXHOCTLIO 3a CUET PaCnosOZKeHIbIX
nox yraom 45° K BepTHKA/JAM UYTYHILIX HEPEropojiok MEex iy KO-
gonikamu. Paauaropor PJ1-26, PJ1-90 u B-85A — masoray6uuinie,
HMelolHe CPaBIIHTeNbHO BBLICOKHC TeXHMKO-IKOHOMHYECKHe TOKd-
3ateau. Cekilid pa;xuaropos (puc. I1.15) coexanusiioress na uunne-
asix. Co6patiiible pajquaTopiibie MevHd 10 YCTAHOBKH HCOLITLIBAIOTCH
THAPOCTATHUECKHM Aassiefinem j0 0,6 MITa.
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Puc. 11.15. C6opka pajgnatopubix ceKuHil
[ --counpn; 2 - HHONCADL; 3 —- paauaTtopibll KJiou
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Haubosiee npocTH B N3TOTORJENHH cTaJjblple NaHe ! 13 ABYX
ITaMIOBaHHBIX XOJOANOKAaTaHHBIX JHCTOB TosunHON 1,256—1,5 MM
(puc. 11.16). Tlo nccaegosanusim aBTOpa ApPHMEHelHe /IBYXJICTO-
BLIX HaHejgell obecHeuHBaeT yBeJWUEHHe JOJH JYUHCTOH TemI00T-
Jlaudl ¥ CHHXKEHHE macchl meTamna B 4—6 pa3 no cpaBHeHHIO ¢ uy-
TYHHRIMH pajuatopami. B ycnopusix Hanaxennoi 8 CCCP ofbpa-
foTky TenMOo(HKallMOHHOA BOABL KOpPpOAHpYIoiuee /elicTRHe ee Ha
CTa/ib He3HauHTeabHo. Taxue KOMOakTHbie CTadblble HalieIH
(cTrpoutenbHas TayGHHa 15—25 mwm) pekoMemiyioTcs 141 BOAS-
UBIX TeNNO(GHKALHOHHBIX CHCTEM.

. 60
70)
D
3 )
g =~
i3 i
®
Puc  IL19.  OtkphiThil Puc. 11.20. Komusexrop «Komdopr»
kousextop KIT B KOXYXe

M. H. Taraposmm (COBMECTIIO C aBTOPOM HaCTOSILIEro pas-
gena) Ouan pa3palGoTaHbBt M HCHBITAHB BAaPHANTH  KOUCTPYKIHH
(puc. I1.17), obecneunBaiolliie BO3MOXKHOCTL YResHUelHA MOZayH
TEmI0TH B NOMelleHHe (€3 /eMOHTa)ka CYLIeCTBYIOWETO OTOMH-
TeNbHOro 000pYIAOBaAHMS.

Tabappa 11.13
XapakTepucT¥Ka PAAMATOPOB H CTANLHBIX ORUHONHBIX MaHeNel

TTovepxtocth PazMmepnl OAHOH cexiuu, MM
om:?ﬂl; pcee,;aunn Ko;g‘};""s BHICOTA Macea
Pafnarop unepe- wrpH- | pAyGu- | CeKLHN,
cuera MOHTE K- Ha Ha Kr
M? 3KM 1oaHasn Hast
M-140 0,254 1 0,31 1,22 582 500 95 140 7,60
M-140-A0 0,287 ] 0,35 1,22 582 500 96 140 8,85
PI-90 0,203 | 0,28 1,35 582 500 96 90 6,95
PI1-26 0,205 | 0,28 1,34 582 500 100 90 6,87
B-85A 0,176 | 0,24 1,36 593 50 88 87 5,45
M3 500-1 0,640 { 0,83 1,30 } 564 500 518 7,50
M3 500-5 1,920 | 2,40 1,25 1510 } 25 22,60
M3 350-1 0,425 0,60 518 ¢ 5,97
M3 3505 | 1278 178 |} 140 }406 850 | 1510 17,30
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[TpOMBILIJICTIHOCTDIO YK€ J4aBHO BBIMYCKAIOTCS UYTyHUBE TPYOu!
(pnc. 11.18) ¢ xpyrawMH (HAH MOpPAMOYTOJbHBIMH) pebpaMH I
(daangaMy a8 OpHcoejuueHns XK TpybomposonaMm. Temnootiada
TaKUX TPYH MPOHCXOAUT 3a cder Kousekuw (95 %) u gunn B ue-
31a4YHTeNbHON 4YacTH H3aAydeHHeMm. OCHOBUBIM HE/10CTATKOM SBJf-
eTcst  TPY/AHOCTb OYHCTKH HX OT nuJH. Pebpuctble TpyOh
© (ta6a. 11.14) wucmoas3yioTcs JHlls A5 OTOMJENHS HOMelneHHH
¢ HOBHIUEHUOIT BAAXKHOCTbIO (GaHH, Mpayeunble), ¢ KpaTKOBpeMeH-
HBIM MpeHnmBanieM Ji0led, a TakKe HPOH3BOACTBEHHBIX, B KOTO-
pbIX OTCYTCTBYET BBHijeJelne NbIH H JOAYCKAaeTcs TNpHUMeHEeHHe
BBICOKOTCMIEpPATVPHOrO  TEMma0-

IOCHTEJIS.
[Iupokoe pacapocTpaHelie,
0co0EHIO B BHICOTHLIX 37aHHSX,

TaGnupa 1114

IMokasaTenu HYryHHBIX peGpucTHIX TPYO
D/d = 175/70 (Koad)q)uuueur nepecyera

rie BeJHKH THApocTaTHdeckHe 0,69 skm/m?)

JAaBJeHHS, HaXONAT CTadblibie P ——

KOHBEKTOPHI ~ KaK  OTKPHITOTO  po... Harpera Macca
A oftoil

wauHTyctoro tuna (puc. 11.19),  +pyow. u " s | ToYGE, KE

Tak H 3aKpHTblE B KOXKyXe

(pnc. 11.20). B nepsom uncnoun-

30Balio  KopoBuaTtoc opeopeline 8,55 }5 0,69 18.§

3 Jgucrosoft cradgu (6=05-+ 1*7‘ o' }g% gg*g

=1,0 MM), nossoJjsioliee yge- 15 3 2,07 56.5

JHUYUTD  MOBePXHOCTh HKarpesa, 2 4 2,76 75,2

NGAYYHTL NPpUBOP CO 3HAUUTED- [

HoA Tendoornaveil 1 neboanuoii
viaccoft (taCa. 11.15). Haanune cpaBuHTeJIbHO BBICOKOTO KOXKYyXa
BO BTOpOM Tune xroneexktopa (rabu. 11.16) nossossier HuTeHcH(DH-
HNPOBAThL TEWTCOTHAUY HalPeBaTCAs 3a CuUeT yBeJHuHBalouledcs
TATH —-- CKOPOCTH ¥ o0Tekanrss ero ro3ayxoy. Ecau 3a 100 % npu-
uATh Tenootaady npH v=0,2 m/c, To npu v=0,5 TenjooTgaua Mo-
weT cocTaruth 150 %, npu v—=1,0 oua Gynxer 240 %, npu v=2,0—
370 %. HenocraTkamH KOUBCKTOPOB SIBJASIIOTCS MaJasi Jy4HCTast
Ten00T/1aua, UeKOTOPL meperpeB Bepxieil H Hej0rpeB HHXKHefl
30HbI NOMellekUsl.

as oromacuns KpynuonaHeabuUbiX 3jalllil mpHMelsioT GeTOH-
IBIC MaUeJH CO BCTPOGUHBIMHM B HHX UAarpeBaTC/JbUBIMH 3JeMeHTaMH

TaGaupa I1.15

MosepxHocTh HATPeBA OTKPbITOro ofHHO4HOrO KoHBeKTOpa KIl, akm

Jlavtia Koupexropa, M
Junamerp
TPYGLl. MM
0,75 1,00 1,25 1,50 1,75
15 0,34 0,46 0,60 0,75 0,86
20 0,43 0,57 0,72 0,89 1,04
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M3 UYTyH4, aJioMuiusa H cTajsbHLX TpyO. Takne nmauenu obsajaioT
3HaUUTedLUBIM Jyuencnyckalivem. OOwas Tensaootjaua TpyO, 3a-
MOHOJIMUEHHBIX B GeTOHHBIH MACCUB, NOBLILIAETCS 3a CUCT YBOIIMNE-
nMs  BHeuwluell TeMJooT;aalomeld NoBepxnocTd. DBeronunie nameln
OOBIYHO XOPOLIO BNHCHBAIOTCS B HHTephep MOMelenus, oGyciaoB.ii-
BAIOT CHHUIKeHHe pacxoja MeTajJsa NMpH YCTPOICTBe CricTeMbl OTON-
JIEHHS! MO CPAaBLEHHIO € UYIYIHBIMH pajuatopaMu. B jeTckux vu-
pPeXIEHHSIX NPHUMENSTIOT [IEBLICOKIIE FOPH30NTaibIIbie GeTonlbie na-
Hesau (MJAHHTYCH), 4 B JECTHUUIBX KJETKAaX — FopU30HTAbHbIE,
BCTpauBaemble B MJOILAJKH MeX1y MapuiaMu. Yawe Oetomnmnpie
narneJu pacnogaraiotcs noj oxkuamu. Ilepeiko npu astom obecne-

A-A
— 7

Puc. I1.21. Beronnag noiokouHas nauest

I — rosayxo3abopHblit  Kaanan; 2 - UPHTOUYHOLHT DNHT; 3 — GeTonnas  na-
Heb ¢ Tpeitiyn TpyGamu; 4 - pery aHpoBoulibiil kpah

uyMBaeTcs W HarpeBaliMe NMOCTYNAIONIEro B NoMeluclilie CBexero fia-
pykHoro Bo3ayxa (puc. 11.21).

K cyuecTBelHBIM 11€10CTaTKAM OTONNTEJILULIX Naliedeil oTio-
CATCA CJOXKHOCTL HX PeMollTa, 3naunTelblias iacca 1 TEMJI0BAS
HIepIUs, 3aMe1 a0 He OCTHBAaRile U NporpeBaiue NaucIcH.

[Tpn Al/=64,5 K Temuootjsaua OeTOUNBIX TAaHeICH XapakTepw-
3yeTcsl cJeAylollMMu KoadpuuvenTamu nepecuera, 3KM/M%: moj-

Ta6auna I1.16
XapakrepueTuka KonBexTopa «Komdopr»

JTOBCPXHOCTL HATpeua, KM, BhicoTa, MM
UpH AAUIte KOHBCKTOpa. M
Huaverp UI‘” Fayduna,
TpyGbl, MM ”"fd‘\;””v MM
0,71 1,11 1,51 KOXyXa noagaq |
15 7,5 0,76 1,27 1,70 215 275 62
15 7.5 0,985 1.64 2,30 215 315 124
15 5,0 1,24 2,06 2,87 213 315 124
20 7,0 1,33 2,05 3,07 213 315 124
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okoumnoit — 1,10,  neperopoxounost -- 1,0 u  manutycnoit — 0,95.
JLas cuipKelss TeNJoNoTeph UCPe3 HMAPYIKIYIO CTElly 3a Naleinlo
nc20X0 MO yCTpauBaTh H3oasuio ¢ Ro=1,7-+25 n%- K/Br.

6.3. Buibop, ycTaHOBKa M pacuer NCBEPXHTCCTH
HarpesarencHelX npubopoer

PexomeryeMble THIL MpHOOPOB /Js1 pas3JuulBIX MoMerenui
¢ Bopgsllofl  1JM  NapoBoil  CHCTeMOH  CTOMJIEHHS  TIpUBejeHbl
B Tab.u. I1.17.

TaGanua I1.17
Jlannnie K BbIOPY HarpesaTenbliblX NpHGOPOR

, . U ¢
HanMenoBatpe noMenjeHuil, sganuil THu npugGopos tcp. RO C

JKuabie,  o6lLCCTBEHIO-2,{MIITNICTPA- Pa;atopnl, KOHBCKTODHI 95
THBIILE, Jeuelnsle, yueOusle, oduect- | i1 natend
BCHIIOTO MHTAHUSL, COOPTHRHbIY, Gac-
celitbl, apolOPTLI

sletekne seai i catml Pajuaropi 1 naHesu 8b

Doapuuubt B poOALIBHBIC [I0MA Mauneau 85

Myasen, xaprutinble Tajgepen, uuTantb- Paznartopnl 0 nanean 95
HBIC 3aJbI, KIHTOXPalIanLa

banu, npauveunse, Aymwersle na- Pajdartopr! u naneldu 150
BHJLOIBL

INpoussoicreenusie novenieHust, B KO- Paswatopsl, peGpHCTbIe 130
TOPLIX NCT BLigeJdcHus OuWAY TPYObl, KOHBCKTOPBI I mate-

B
[pouspoacTBel HLIC 1HONMCLICHHUS! C Bbl- Pasinatopbl M naHeaH 110

JICAEHHEM  HCB3PBIBOGIIACHOI, Heropio-
uerl {1 1e0PTaHpuecKoll NLlTH, Heropio-
UHX W HEMOLACPKUBAIOLIMX FOPeIle rd-
Z0B M NapoB

Bemovorareapusie H a7 NHHUCTPATHB- Pasinatopel H KOUBCKTOPLI 95
1O-KOHTOPCKHE TOMELCHUST
Pritosbte louCneHud Pasnaropul v pehpucroie 150
TPy Obl

Bocxoasiiuue 0T HarpeBaTeJblbiX NpubOpPoB, pacnojaraeMbx
101 oknaMu (y MecT 1auboJbllero ox/ak/ieuus), larperbie Mo-
TOKM MPensiTcTBYIOT MNajaioiniM MOToKaM XOJOANOTo Bo3iyxa OT
HApyKUBIX OKoH, jBepell M cren. B 10KunX pafionax, rjie najelnue
[z y oKOU Ma.jg0, NPUOOPH MOXKIIO PACNONAraTh iHepe1Kko W y BHYT-
penunx crTen. Bo nabexxkanue ke KOIIGNCA[MH BJAAlH NOJ BEPXIHUM
OCTERICHHEM, 0COOEIHO B CYPOBBIX KAHMATHUCCKUX YCJIOBHIX, I(€-
iecoodpasna yeranoska uacti (10 30 %) narpesaTernunix npu6o-
poB. 148 MOCTOSIICTBA [y O BLICOTE JIECTUHUHBIX KJETOK NMOBCPX-
nocTs NpnGopoB B MX HUIKIEH 30lle YBeJUUMBAIOT 3a CueT Bepxueil
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{raba. 11.18). C neabio HCIOAb30BaHHA CTaHAapTHHIN TPYOHBIX 34-
FOTOBOK [ONyCKaeTcsi cMeujedne nNpubopos OT oceill OKOH.

PannaTopsl, Kak NMpaBHUsO, yCTallaBJMBAIOT HA PACCTOSHHAX HC
meHee 60 MM or nosa u 50 MM OT HM3a MOJOKOHHHIX JOCOK. B Jc-
4eOHBIX MTOMEIEHUAX H JEeTCKMX KOMUaTax paguaTopbl pasmellalor
Ha paccToaHHAX He MeHe€ 100 mMm.oT mosa H 50 MM OT MoBepxHO-
CTH IUTYKATYPKH CTeHH. B XHJBX H 00IecTBEHHHIX 31aHUSX pa-
IMAaTOpH HMHOTAA YyCTaHAB/JIMBAIOT B HHinaX. BbicoTa nNocinefHHX
ponxHa ObiTh Ha 100—150 My Go.blie MONHOH BHCOTH MpHOOPA,
wHpHHa OoJblie COOTBETCTBYIONIMX pasmepoB upubopa Ha 300 MM
¥ ray6uHa — ua 130 uan 250 mv  (OTKpBITASL IWJIH CKpHITast Mpo-
KnanKa Tpy6).

B noMemenHsx ¢ BbLICOKOKAueCTBEHUHOHW OTaenKod INpHOOPH
YCTaHABAUBAIOT B YKPHTHAX. OaHAKO CBechl MNONOKOHHOM gOCKH
yXyAiialoT Temsootgady npunbopos Ha 2—5 Y. B cBasum ¢ aTuHM
YKDHITHS 2KeJaTelbHO MpenycMaTpUBaTb € HHKHHMH WU BEpPXHHMH
OTBEPCTHAMH IS UHPKYJAUHH BO3AYXa y Hpubopa (Ipu 3tom No-
npasouHblfi  Ko3(QPHUMEHT Ha CcHHXKEHHe Temn00THadyu Npubopa
npuHHMaercs pasuuim 0,90).

OxpamnBanie NpuOOPOB B CBETJbIE TOHA YMEHDLIIAET 110 Cpas-
HEHHIO C HEOKpalleHHBIMH TemJjomnepenauy nx Juiib Ha 12 %,
a mpH amoMHHHEBOI HIH MeaHOH okpacke — Ha 25 Y%, yBenuuenue
TemnooTgauu Ha 3—5 Y obecmeunBaercs NpH OKpacke NpHGOPOB
B TeMHBie TOHa. TbITbHYIO MOBEPXHOCTb HpHOOpa chaenyeT OKpallH-
BaTb KPACKOW Mano#l nyueHcMyCKaTeNbHOH CIOCOOHOCTH, 1enecoosd-
pPa3HO HA CTEHEe YCTAHABAHBATL JHCT aNb(oss UIH TEHIOHIOMKIHN.

OmnpenenuB BHj HarpeBaTenbHoro npubopa, MecTo H BHJ €ro
VCTAHOBKH B NoMem€HHH, cnocol NpHCOenuHEeHHs K TpyGONpoBO-
faM, NMPOH3BOAAT ero TeMJoTeXHHUeCKHH pacueT. 3ajauya pacuera
3aKJI0UAeTCS B BLIUHMCAEHHMH IJIOMAnH NMoBepXHOCTH NMpubopa, obec-
neyuBaiomell nepegauy PacueTHOTO KOJHUECTBa Tella OT TEIVIOHO-
curenst kK moMemenulo. Harperaa nosepxnocts npubopa pomxHa
NpH 3TOM HMETh TEMIEPATYpPy He BHIUE NOMNYCTHMOH NO caHUTap-
HO-THIHeHHYecKHM TpeGoBanuaM. WHorna 3anadell pacuera npH-

Ta6anua 1].18
Pacnpenesienne TenioBoH HArpy3KH B JECTHWHHBIX KneTKax, %%
PaccmaTtpuBaeMplfl 3Tax
Og6wee vucno
3Taxei
B 37atiy 1 11 111 1v \% VI V1l
2 100 — - — — — --
3,4 100 — ~ — -— — —
5(6) 50 25 (20) 1b 10 (15) — — —
7 45 20 15 10 10 -— —-
8,9 45 25 15 - 10 5 —
10—12 40 25 15 - 10 — 10
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Gopa Mmoxker OniTh ofecleueHHe 3afaHHOTO TemJoBOro pexkuMa i
B KaKOH-NTHO0 30He NOMemN eHHsL.

I onpepcvsieHdss MAOLWIAAH TeMJOOTAAIOMEH MOBE[AHOCTH HA-
rpeBaTeablioro 1pHOOpa HeoOXO0AHMO 3HATL TPeOyeMyIo TEMIOOT-
pauy ero Qu n. IlocnenHsas Moxer ObTL modydeHa ns oOmell pac-
YeTHOH TEeMI0NoTepH MoMemeHus Qn C yueTOM TeNsaa, oTAaBaemMoro
TpyOGOMpPOBONAMH, PACHOJOKEHHHIMH B MoMeuieHHH, Qrp:

Qu.n= Qn— Qrp- (11.37)

Benuuuna Qrp paBHa cyMMapHOH TemIOOTHauye OTHENbHLIX yua-
cTKOB TpyOOMpoBOIOB CHCTEMEBI, HAXOASIIUXCH B HOMeEUleHHH:

Qrp = 2 folqoBrps (11.38)

rae fo— maouasb | M JAHIE HCH30JHPOBAHHOIO YuacTKa TPYGOTIPOBOAZ, KM,
onpefeascMas B 3aBHCHMOCTH OT jAHaMeTpa TPYOul:

InaMeTpul TPYOGbI, MM ] 151 20 I 25 l 32 I 40 l 50 176/3}103/4

for IKN [0,12] 0,15 | 0,18 | 0,21 | 0,24 | 0.3 | 0,37 | 0,53

go — TCMJI0OTHauUa ¢ | 3IKM OTACJABHHIX y4acTKOB TPYGONpOBO/OB, BHYHCAAETCH
no ¢opmyde (11.40); Brp — KO3ppunneHrt, YyHTHBAOLIKIT HOJ0XKeHHe YHaCTKa
Tpy6bl B NOMEUEHHH; TPHHHMAETCA AN CTOAKOB B.p==0,5; Ans noABOJOK K npH-
6opam — 0,9, a4 marucrpageii nmox notoaxom — 0,25; aaa marucrpadell Hag mo-
aoM — 0,75,

Tennonocurenb, NepeMemasach Mo TpybompoBoaaM, Haxe MOpH
OTKPHITOH M HEM30JMPOBAHHON NMpOKJajKe TepsieT He Gomee 5—8 %
TenJia, OTA4BaeMoro cHcTeMe B uenoM. B npubiuXKeHHHIX pacie-
Tax Temnooraauell Tpy6 Moxuo npeHeOpeub, eC/M HE YUHTbLIBATD
[IPH 3TOM M OCThIBaHHe B Tpybax.

[ToBepxHocTb Harpesa npubopa, KM,

F=4Qq, 4/Q, (11.39)

rac Qu. n— pacuetHas Tens0Basg Harpyska Ha npuéop, Br;, Q — Temaooriaua
1 3xM npubopa npH KOHKPCTHHIX YCJI0BHAX, BT.

Ecny yuuTHBATH pa3iuyHbie MONpPaBKH, TO

Q = 505B:B8:Ba- - -, (11.40)
rae 505 —- renooraaua 1 3xm npu At=64,5 K, BT; Bi1, P2, Bs, B4 ..— nompasou-
Tible KO3(pHIHEHTDL

Yieao cekuu#t (cTaHmapTHBIX 37eMedToB) B npubope 6ymer

n= Flfe, (11.41)
rie fe — MOBepXHOCTH OHOH CEKUHH, IKM.

B cucremax BOASHOTO OTONJIEHHMS 3a PACUETHYIO CPEIHIOI0 TEM-
nepaTypy NOBEPXHOCTH MPHBHMR2I0T  fep ap=0,5(fr+1o), rne & u
I, — pacueTHble TeMIepaTypH MNOAABAEMON M OXNaXpeHHoll BOIH
8 npuGope, °C). B cucreMax mapoBoro OTOMJNEHHS lcp np BEIOHpAIOT
B 3aBHCHMOCTH OT AaBneHus MNapa. Ilpu paBnenuu napa p<
<0,07 MIla Ttemneparypa fep.mp=100 °C; mpu p>0,07 MIla
fep. mp="trapa IPH KOHKPETHOM JaBJIElHH.
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Tenaoornaua npubopa OWYTHMO 3aBHCHT OT ero THOA, Pa3HO-
¢t Af, pacxo/la TCHIJOHOCHTCAS 1T CXEMBI CrO TNojaud B NpHOOP,
cnocofa YCTAHOBKH MOCJACAHCTO # T. j. [lonpasouunil xoadou-
ILHEUT i, YUATHLIBAIOILHI 3aBHCHMOCTDL TCIJAOOTAaud MPUGOPOR OT

Af, HaX0AAT H3 ypaBHEHHs
n

Br— V Al/AL, (11.42)

rae Al — dakrtaueckast pasnoctbh Temmepartyp BOAbl B NpPUGOpe H OKPY>KAIOLLETO
Bo3dyxa, K; n—mnokasaTejh CTeNeHH, npUnHMaeMblli Aast painatopoB paBHBIM 3,
AA9 rJ1ajkHXx # peOpHCTHX Tpy6 — 4.

TenaooTaaua pajHaToOpPOB 3HAUHTENLHO BO3PACTCT H C YBCOJAHUE-
HHEM pacxo/a rpeiowedl Bop. IDTO H3MClLElHe YUHTHIBAETCS BBe-
/eneM nompapoulioro Kosgdunuenta fo; OpH mapaaacanlioM co-
elHUcUHH ApHOOPOB (pacxoj BoAw ua | M% moBepxuoCTH pajaHa-
Topa mehee 3D Kr/u) ApHHHMAaeTcs Pp=1, NOpPH MOCJIE/0BATEND-
HOM — o= 1,15-1,2  (Gonbllee 3HauenHe — jds KPYHULIX TpPYyON
MOCJAe10BATENBHO COeAHHEUHBIX ApHOOPOB, Korjga pacxoj Goaec
35 kr/u); OpH TemaouocHreae — mapce Po=1,04.

B paamatopax u perucrpax rtemnootgaua 0o.bilie C OTKPBITOM
MOBEPXUOCTH Kpalluux cekiHi. [ToatomMy K TaGaHUHBIM 3UaucHHAM
AobapaseTcs mnompaBouuniii Kos@@HUHeuT Bs; ApPH UMHCAC CeKIUHH
B paanatope 10 5 xospdHnHCHT Bs=1,05; opu 1020 cexpuax —
0,95; npu konnuccTre cexnuit 6oace 20 — 0,90,

[Tpu pacnoaoKeunH raaikux HaAH peOPHCTLIX TPYO B HECKOJIBKO
PAJOB MO BepTHKAau Afl a5 BepxiHX CHKacTed (OMBIBAIONIHIA
BO3AYX Y’K€ HArpeT APH CONPHKOCHOBEHHH C HIXKUHMH TpyGamu).
[Tpu amsyxpaanoil ycrauosre P;=0,95, npu tpexpsauoil u Goaee
B3=0,85. Temnoorsauna CcragapbHbix MOaledell yMmeubiiaeTcs OpH
CABOCHUOH (C OTHOCOM OT CTCHR) HJAH CTPOCHUOfl ycTauoBke (Mpo-
30phI MeX,/1y naueasmMH 3—4 cuM); nonpapoulblii KoapouHeut B3
cooTBeTCTBeHUO ApHunMaercs pasuwniM 0,9 u 0,75, Takoe cumkeune
of0bscuserca B3auMUBIM 00JyuUCHHEM, BO3HHKAIOLLIHM MeXX/1y NpH-
Bopamu.

TenJjoor/1aua paHaTOPOB H PCTHCTPOB OWYTHMO 34BHCHT OT
CXCMBbI ILHPKYJAANHH B HHX BOAR (CXCMBI MO/a4H # OTBO/1a BOAK)
H yudThiBaeTcs koabhouuuentom Bs Jlomyctumo npubamkenuo
MPHUHMATL: NPH MOjlaue BOAbI «CBEPXY BHH3» By=1,0; «Crnsy puu3»
Ba=0,9; «cuusy seepx» Bs=0,8.

[Tpu pacuere ueo6x0/1HMOH HOBEPXHOCTH UArpeBa B Psic Cay-
qyaeB OKAa3MBAaCTCs HCOOXOAHMBIM NPHMEUAThL YMCUBLIUAIOIIHC MO-
MpaBkH Ha OKpacky mpubopa (Ps) H Ha HadHuHe YKpBITHS (f6).
006 ux BeqHUIHHAX YIKC OBIJIO CKalauo BHIILIE.

Tlpumep 4. TpeOGyercss onpeileanTh 4WCI0 37AeMEHTOB pajHatopa M=140.
Pacuernast renaonorepst »Hi0ro noMewenust (upda fp=18 °C) - - 2300 Br. Tem-
nepatypbl Boabl tr—95 °C n to=70 °C. CaeaoBareubno, Af=645K. Coraacuo
dopmyae (11.42), Bi=1. Ecaw jonycTuTtb, 4TO B TOMELIEHMH YCTAHOBICHO ABA
pagmaropa mapagaessno, Ps=1. 3anapaanch TpejBapuTeIbHO YCJIOBHEM, UTO
B npH6Ope uHCa0 cexkuuBi GydeT B npeneaax b--10; umeem PBs=1. Tpunumas
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CxXeMy mOjauH BOAbl K NpHOOPY «CBepxy BHH3», nMeeM Bu=1. Tlockoasky paaua-
TOp OKpauleH B CBeTJable TONa H ycTaHOBIeH OTKpwITo, P5=098 n Be=1. Tlo

dopmyae (11.40)
Q=1505-1-1.1.1.0,98-1 =- 495 Br/sxm.
[Heo6xoanmast mOBEepXIOCTL HarpeBa Ka)10T0 NpHGOpa
F =:2300/(2-495) == 2,32 3xM.
Uuedo cekuuft B paguarope thna M=140=A0 (cm. taba. [1.13).
n = 2,32/0,35 == 6,7 (npuuuMaercs 7).

Bbiuncans (GakTHUECKYO TeNmJ100TAauy npréopa, MOMXHO ONpeAeIHTb H €ro
3KOHOMHUHOCTb, TOAb3YSICh MOHSITHEM O TEMONANPSIKEHNOCTH MeTalia B UpH-
6ope M, Br/(xr-K). DToT nokazateds Aad CpaBueuHst npu6OpoB paBell HX Ten.o-
ornaue Q, Bt, oTHeceHHONl k | Kr Macchl Meranaa npubopa npH Af—=1 K (aas

nmpuopoB M=0,15+0,8):
M == Q'/GAt == Ky.n/g, (11.43)

riae G —o6mas macca npubopa, kr; g — Macca npuGopa, orHeceHHast K 1 M2
ero TenJa0oTAaoulell mOBEPXHOCTH, KriM2.

6.4. Tpy6onposopgel.
3ancpHo-perynupoBoYHas apMmarypa

B cHcreMax oTomdenns HCHOOAL3YIOT —UHeonHHKoOBauubie (uep-
unie) Ccragbipie cpapunie Bojorasonponojunie  Tpyon  (FOCT
3262—75) —— 06BLIKHOBEHIIbIe, YCHICHUbIE H JCrKHe (B 3aBHCHMOCTH
OT TOJNLHUBI CTCHKH). YCHJICHHLC TOJCTOCTCHlIBIe TPyOLl NpHMe-
USIIOT  OpH  CKPLITOH NPOKJajiKe, JCrKHe — MNpeiuas3naicibl Hoj
CBapKky HJH HAKaTKy pe3nOnl AJs HX COCAHUCHHS NPH OTKPLITOH
npokJaake, OOBLIKHOBEUHBIE HCHOJB3YIOT NPH CKPBLITOH MpOKJaiKe
Tpy0 BOASHOrO OTOMJEHHS H B CHCTeMax MapoBOro OTOMJEUHs.

Pasmep BosorasonpoBo/iuoi TpyOnl COOTBETCTBYET YCJIOBHOMY
npoxoay u obosuanactes dy. Bojorasomposojanas Ttpyba ¢ dy=
=20 MM uMceT Hapyxumil auameTp 26,8 vm. Ec BuyTpeuuuii juna-
MCTD B 3aBHCHMOCTH OT TOJIIHHL CTCHKH cocrasaseT oT 20,4 qo
21,8 MmM.

Craanunie saekrpocsapusie (FOCT 10704—76) u GecniopHble
TpyOLl BRIMYCKAIOT CO CTelkaMu pasaHdnoi Ttomuun. [loaTomy
B ofbo3naucHd TPpyO YKa3blBAIOT, KaK MPABHJIO, HapYXULI AHa-
MCTP H TOMUIHUY cTCUKH (Wampumep, Tpyvba 76X3 MM HVCeT Ha-
PYXUBIA auaMeTp 76 MM H TOJILHUY CTCUKH 3 MM, ee BUYTpellHi
anaMerp 70 mum). Craapupie TpyOn 1eHTPAABUOrO OTOHAEHHS Bbl-
ACPKHBAIOT  GOJabiliee THApPOCTATHUECKoe japJeune (He Meuee
I MITa, uau 10 xrc/cm?), uem oTomuTeabUbic NpHOOPH H apMa-
TYpa.

OTtonureaplinie TpyOOOPOBO/B HMEIOT [HJAHHAPHICCKYIO Pe3nhly.
Kounycnas, naiomas 6ojgec maoTHoe, HO TPy/uee pa3bupaemMoc Co-
C/LMIICHEC, [IMPOKOro PpacHpocTpalieldss B Hamefl CTpalie ue Mo-
ayuuaa. TpyO6w nuamerpoM 10 dy<<50 coeHusIoT ¢ HOMOIILIO
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daconHbIX YacTeil H3 KOBKOTO 4UyryHa (MydT, TpoHHHKOB, Kpecro-
BHH M T. M.), a TpyOu OOnburero AHameTpa-— Ha CTaJLHBX (JaH-
nax (pasbopHOe coelHHEHHEe) HJH BINPHTBIK, Ha CBapKe.

Haa ynnotHeHns pe3bOOBBIX COeJNHHEHH{I NPH TEMJOHOCHTeJE
¢ remmepatypoit Ao 95 °C ucnosb3yercs JbHsiHasi Npsiib B CypH-
KOBOH 3aMa3Ke HJH CHelHalbHAsi MacTa; OPH TEHJOHOCHTeNe —
nape HJAH Heperpetoil Boje mpHmensercs acOecToBRHl 1HYP, MPO-
Ma3aHHbHl B rpagure. Ilpoknagkamu Mexay ¢uaHuamu npu fr=
=95 °C  o0bluHO cJyXKaT TPAMHYHBHI  KapTOH, MpPoBapeHHBIH
8 oaHde, H NapOHHT, NPOMA3aHHH{ rpadHTOBHM mopowkom (mpn
TEMJIOHOCHTEe — nape HJIH MeperpeToil BoAe).

Jnsi yveHbuleHUS MOTeph Temsa B HeoTaMJHBAeMOM MojBaJe,
B MONNOJLHHIX KaHa/laxX, Ha deppake TPpyGOHpOBOALI H apmarypy
usonupyior. B kauectse Ttensonsoasuud ($=40-+-60 mMm) ucnonab-
3YIOT pasJjiHuHble MACTHKH, MHHEpaJbHYIO BaTy H ApyTHe yTellH-
reau (A<<0,10 Bt/m-K).

MacTtHunaa usosisis — cmech acbecTa HAH APYTHX BOJOKHH-
CTLIX MaTepHaJNoB ¢ BAXKYIMHMH BelecTBAMH-— HAHOCHTCA Ha Tro-
psdyio TpyOy ryctoll Maccoft, 3atBopeHHoll na soge. Msouauna H3
AHATOMHTA, NEHOCTeKJia, MeHoOeTona, MHHepaJbHON BaThl H3TOTOB-
JsieTcsd B BHIE CCTMEHTOB, CKOPJYH, HJHMT H MaroB, HakJajnblBae-
MBIX Ha HOBEPXIOCTb C MOCJEAYIOIHM HaHeCeHHeM Ha HHX 3au(HT-
Horo caos (puc. 11.22),

3aceinHas  H30Js1HS pa3MellaeTci B MPOCTPAHCTBE MeEXKIY
TpyOol ¥ cTeHkoll Karaja wiau ¢yraapa. OctioHbBe HCHOJAb3ye-
mbie 3acetnki: npd {<100 °C — uudpy3opHas 3emJs, OUeCH Hiep-
CTAHOTO H OymaskHoro NMPOH3BOACTBA; NpH OoJee BLICOKHX TemHe-
patypax — acoect, ac6osypur u zp. KIIJL nsoasuuu cocrapiaser
0,6—0,8 nmpu ronumuHe cuaos 40—60 MM (macTuyHasi U3OAALHA)
Ha Tpybax ¢ dy<{150 mm.

O6nuHo  mpHHHMAaeTesl OTKpHTas HPOKJAAJIKa OTOMHTEeNbHHX
Tpybonposoaos. B nomemieHHax ¢ OTAEJKON MOBLIILIEHHOTO Kaue-
CTBa AEJAI0T CKPLITYIO NPOKJAALKY B CTEHOBHIX 6opo3nax raybuHON
Goanitie 65 MM HJIK B MOANOJNbHBIX KaHasdax. PasmepH KaHa/loB 3a-
BHCAT OT yuCJa H pHameTpa TpyO, ux wHpuHa 400—600 wmm
(6oabwe mpH 2 TpyGax MO TOPH3OHTAJM); BBICOTA 3aBHCHT OT VK-
Jona Tpy06, ona cocras.ser 300—600 MM (Goabire mpH ABYX TPY-
6ax 0O BEPTHKAJH).

Tpybrl noaxuw cBobogHo mepemelllaTbes MPH H3MEHEHUH TeM-
mepaTypbl Tem/JoHocHTeasi. K creHam M MepexpubiTHAM OHH Kpe-
MATCsA C MOMOIMIbIO KpIOYbeB, XOMYTOB, KpPOHLITEHHOB, MOIBECOK,
aobeneft (puc. I11.23), nopg mnpuCTpeNKy — CTPOHTE/LHO-MOHTAXK-
Heim nmHcTtoletoM (CMII). Kpensenus n/si TOpPH3OHTaJNbHHX y4acT-
KOB YCT4HAaBJHBAIOT HA PACCTOSHHAX: JJA HEH30JHPOBAHHHX TPYD
¢ dy~50 wmm —25+5 M, dy=70--100 MM —6 m; dy=125=
=150 MM -~ 78 m; mis H30JHpOBaHHBIX TPYG ¢ dy=50 MM — 1,5+
+3M; dy=70+100 vm —4-+45m; dy=125--150 MM —5+-6 wm.
BeprukaabHble pr60npOBO}1bI kpenarcsa yepes 3 M (opHo Kpen/ie-
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Hue Ha sTaxk) mpH BhicoTe sTaxa a0 4 M; mpn rOpH30HTA.THHON
NpOKJIaAKe PacCTOsiHHE MeXAy KPemaelHaMn J0/KHO ObITh He Me-
Hee 2 M. B mecrax npoxopa depes orpaxkjeHds TpyObl 3akJioda-
J0TCS B MeTaJJHUeCKHe THJAB3bI (TemmepaTypHoe mepeMelleHHe
Tpy6 Ges MOBPeXIEHHA CTeHH, MePerOPONKH, MEPEeKPHTHS).

B xauecTse 3amMOPHO-PEryJHPOBOYHBIX YCTPOIICTB NPH TEHJOHO-
curene — ropsiyedt Boge ¢ <100 °C npumeHaIOT npobouHbie, TPeX-

a)
06 8ud

I

S

N
Puc. 11.22. Tensosaa #3o0- "y /
JAuHs CcTagabHON TPYOHl ? |

I — MHuMcpasbnas  BaTta; 2 — 175
kpadT-6ymara; 3 -~ ceTka;
4 — npOBOJOUHAN 3aTAKKA;
5 — ac6ecToneMeHTHAS Rop-
Ka; A — aHTHKOPPOSHOWHOE
HOkPLITHE

Puc.  11.23. Cpencraa
KpenjeHuss  TpyGonpoBo-
10B: @ — Kplouok; 60—
XOMYT

XOMOBBIE H JIPYTHE KPaHHI, Apocceh-KJAanaHbl, BEeHTHAH (C OpAMOH
H KOco#l ocblo), a Takike (npu dy>=50) 3amsmkkn (puc. [1.24);
Npy neperpetoil Boje H Mape — TOALKO BeHTHJH. B atom cayuae
NPpUKHMHBIE YacTH NOpHuH@osHBaloTed. [lpy  TemjgoHoCHTEeN e —
Boge c £<C100°C orpaHnuupaloTca NpPOKAaAKol B BeHTUNe (QUOPH
WK KJMHTEepHTA.

PerynupoBanve pacxoma TemsOHOCHTeJst uyepe3 HOPHOOPHI Mpo-
H3BOAAT OOBLIYHO MO INIPHHIMIY JABOHHOTO peryJHpoBaHHsA: MYCKO-
BOr0O — MOHMTaXHOTO (caecapeM) H HOTPeOHTENbCKOTO — 3KCHAYA-
TanuuoHHOro (HacenenueMm). Ha puc. 11.24, 8 noxkasan psyxxopo-
BOH KpaH pgBOMHOM peryjaHpoBKH Yy HarpeBaTeabHbBIX 1pubopos.
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Puc. 11.24. Buant 3anopuo-pery-
JHUPOBUUHOR  apMaTyphl s

TpyBOUPOBOLOB
= a — npoGounnii KpaH: 1 — Kopmye,
2  KoOHycuas npoGka; 3 HaTAX-

nas rafika; 4 — ma#Ga; 7 — Tpex-
XOR0nBOi KpaH: 1 — orpaunyuTeas
Xo/a; 6 — Kpall jABOHION peryaupos-
ku: I — oTkpuwTLHl € TopMa HH-
; JHHADP: 2 — BRIPE3BL B HUAMNADC;
3 — oCb; 4 — pyKoaTb; 5 — poseTka;
& — JpocCeabHblii  Kpad: [ — Kophyc:

V24

VALARY

'? 2 — och; & — MaxoBuK; 4 --cTonop
R ? s dbuKcupoBaHUA NOAOKEHHUsS
4 |1 ek KPYIJ0ro Aucka B8 NDOXORHOM ceue-
El’Z/’ ,/‘/' HMH  KpaHa; 5 — cadblUUKOBas rah-
“mrly ka; 0 — 3aasukKa; ! — kopnyc, 2 -
;-ﬂ; Z napasiciabHnle JAUCKH AAS MOJAOTHOTO
ﬁ‘ ; 2 ApHULTHHOBAHHOTO ApUMLIKaIus
217 K JNaTYHUBIM KOALIAM, 3alpCCcoBaH-
2 % HBIM B Kopmyc; 3 — OCb; 4 — Maxo
BHK
Yooy
Nl
N < -
\EN

Puc. 1125  ABTOMaTHuccKui
TOPMOPETYAATOP UPAMOIO  feii-
CTBUS

I 1epxods o, 2 — nacTpocyioe
verpofictso: 3 — cuabdon



Bpallenuem ocH clecapb-najdagdik (QUKCHPYET OTKPBLITOC MOJ0MKe-
llHe BBLIPC30B B HHJHIAPe 1a onpeacdeHION BbICOTe A npomycka
yCcTanaBJHBAEMOTO Ha yuacTKe KOJMUeCTBa BOAbl (mepBas perydi-
poBKa — nmyckopas, MM MoHtaxiasi). IIpn BTOpoii peryinposke
(moTpeOHTEAbCKOI) MOBOPOTOM PYKOSATH Kpaia (ABYXMO3HIHOIIIO
B KpafillHX npejelax — «OTKPBLITO», <«3aKPLITO») H3IMEHSIOT HOpPO-
XOAI0e ceHuellie BbIpe3a, OCTaB/eHor0 Nocjie NepBoil.

Y §mapoBbiX HarpeBaTeblibix NOPHOOPOB YCTAHABJAWBAIOT Ile
oaul (Kak mpH BOASHOM OTOIJIEHHH), a JBa yCTPOfCTBAa: Ha mapo-
MPOBOJE — PeryAHPYIOIWHH  nojady  napa,— nNapoBofi  BEHTHJD
(ayuire ABORHON PeryaupoOBKH), Ha KOHZEHCATONPOBOAE — TaKKC

) @

Puc. 11.26. Cxema abTo-
MATHUYCCKOTO  PErysasaTopa
KOCBCHHOTO ACIHCTRHS

1 - - Tepvopeac; 2 — RJanat;
3 — TpanctopMaroep; 4—
cHabdo

napoBofi BenTuabL (mpu aasgenuy suiuie 0,07 MIla) uan tpofinnk
¢ npobkofi (npu masaenun ke 0,07 MIla). Apwatypa na goi-
JelcaToNpOBOAe CAYKHT st ofecieuellns Koijelcar napa
B npubope.

Boaee coBepiiennofi (raasHbiM 06pasoM 15 3KOIOMHH Tenia),
110 M OoJee CJAOXKION H A0POrofi ABJAAETCS aBToMaTHUeCcKad apma-
Typa, udaule palotalomas no ABYXMNO3HIHOHHOMY OpHHUHOY («OT-
KPBLITO®», «3arpbiTo»). JLOMOMHUTEABbIBIMYE AeTajddMH ee SBJSIOTCS
JAaTUHK, NOJYUaioWii HMOYJAbC MPH H3MelleHHH TeMuepaTtypsl BO3-
Jlyxa B NoMelleHHH, a Takxe YCTPOMCTBA g mepejaull MMOyJabca
K HCOOJIHTEbIOR 4aCTH,

Ha puc. [1.25 nmokasan peryasrop npsavoro geiictsust. Ou co-
CTOHT H3 TepMo0aJdona, 3amnoJlelloro Jerkopacuimpsiomefics
KHAKOCTBIO, HacTpoeunoro ycrpoficrsa (tounocts 0,5 K) u cunb-
dona (nonas rodppupoBanHas kopoOka). ITpu moBblutenun Tevmne-
paTypbl B moMeilelHin 00beM KHAKOCTH B Tepmobajjiole yBegHuH-
paercd: cliabdoll M cBA3alas ¢ 1HM OChL KJamala, nepeverasch
BIIH3, 3aKPbLIBAIOT IIPOXOII0E ceuellle kKjamaHa Ha TpyGonposoge
K HarpemaTedbiioMy npHOopy.

Cxema 3/1eKTPHYECKOTO DEryjsTopa KOCBEHHOIO nefCTBHS mpH-
Bejena 1la puc. 11.26. Tepmoperyasatop cocToHT U3 Tepmopese (aBa
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pasHopoaHBIX MeTaJaa), KJanada H TpaHcdopmartopa, NOHIDKAIO-
mero Hanpsienve 10 6—8 B aas 6e3omacHOCTH 1 MCHbLUIETO OpH-
ropaHus KOHTAKTOB. YIpaBJeHHE KJAaNaHOM OCYIeCTBASAETCS CUIb-
dhoHoM ¢ JeTKO pacuiupsiiomehcs )UAKOCTbi0 (coupt U T. 1.). [lpn
NOHMKeHUN Ty OuMeraannueckas naacTHHKa uzrubaercss BOpaBo H,
3aMLiKasi pefe, co3jaerT 3JMeKTPHUecKylO fenb. larpepaworces 06-
MOTKHM cuabdona. B pe3yabrate B HeM YBeJHUHMBAETCs JaBJeHHe
napoB »KHAKOCTH, CHIALGOH pacuiupsgeTcss H OTKPLIBAET HOPOXOX
BOZDI Uepe3 KJaamaH.

Heobxoaumocth peryaupoBaiusi paloThl CHCTeMBl OTONJeHHS,
TEIVIOOT]aul HarpepaTegbHbiXx NPHOOPOB B TeUCHHE OTONHUTENLHOTO
mepuofa BH3bIBAETCA H3MelleHHeM TemJaonoTeph noMemelni, Obi-
TOBBIX H TEXHOJOTHUeCKHX TeNJONOCTyNaeHul.

FrNMABA 7
CUCTEMbBI BOAAHOTO OTOMNEHMSA

7.1. Knaccuthuraumsa cuctem BOASHOrO OTOMNEHMS

Kon6a (puc. 11.27) sanoanesa momofi mo ypoBHa [—I, oT-
KPHTa cBepXy M Harpesaetcs cHudy. Ilpum uarpesannu Boja pac-
HiMpsieTcsi. YBeaHuyeHHe o0beMma BOJALI BH3bBaeT MNOBHHIeHHe ee
ypoBus go otmetku [//—//. Harpepuineca uwactuunl BOAH NOAHH-
MaloTcs BBEpPX B JeBOH Yactd KoAGH, MECTO (X 3aHHMAIOT XOJO0I-
Hble (TAXeJble) vacTHUB, npHTeKalomue n3 npasBoll. Boznukaer
rpaBuTanuodnas («gravitas» —Bec) nUPKYyJAsHS B pe3yJabTaTe
passocTu IJjoTHocTell Xoa0qHOH # ropsvedi Boab. Ecaun OW B KOJb-
kepylo KO0y ymanoCh BCTPOHTb M BKJIOUHTbL AOHOMITHTEIbIIbIH
no0yAuTeab — HACOC, TO HUPKYJAAUs OB YCiIuaach.

HHarpeBanne Boabl CONPOBOMKAAETCH BBIAESEHHEM H3 Hee KHC-
nopoga u yraexucaots.. Ecan 6ul OHM He ygaasauch B atmocdepy
yepe3 OTKPBHITYIO YacThb KOJOB, TO, BCOJBBAsA, co31aBatu Obl B ee
BepPXHell UYacTH Ta30BO3AYHINYIO NPOOKY, NPeNsiTCTBYIOMLYIO ILHp-
KyJASIUM BOABI, B KoJbe U3 cTaju B 3TOM cayusae o6pazoBbiBasiach
Obl BOJHAas 3aKKUCh JKeJde3a — D)KABUMHA, KOTOpasi yvenbinaaa Obl
cedyeHHe KOJOB M TOJHIMHY €e CTEHOK, CHHXKaja JIOATOBEYHOCThb
pabotel npubopa.

Konba ¢ Bogo# — npoo6pas BOASHOH CHCTEMB OTONJEHHS:
OTKpbITasi 4YacTh KOAOB (/a5 yZajeHHs BO3AVUIHBIX CKONJeduid W
KoMOelncam#du OpPHPOCTa BOAB [PH HarpeBaHHH — PaCIiHPHTE]b-
Hplfi 6aK, cOMpTOBas TOpeJKa — KOTeIbHas, KPYrOBas 4acTb-—
KOMMYHHKalus Tpy6 H HarpeBaTeJdbHBIX HPHOGODOB.

CxeMa mnpocrefiuledl cHcTeMBbI I'PABHTALHOHHOTO BOJIIHOTO OTO-
naenus npejacraBieHa na puc. 11.28. Bona B Kotae HarpeBaetcs
0T fo /10 r; B OTONMTEJNBHOM HpUGOpe OXaaxjaercs oT L. A0 fo.
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[ayensieTest o [JA0THOCTL BOaLl p B cpeaniem na 0,6 kr/m® ma 1 °C:

l:"n‘:i 95‘90‘85‘80‘75!70‘65

,°C | 10 | 140 | 130 | 120 | 110
057 | 952 | 965|969 | 972 | 975 978 | 080

i
o, krid | 917 | 926 | 935 | 943 | 931 |
[peneGperas oxJakaenHem BOAL B TPy0ax, paccMOTPHM THA-

paBJAMYeCKHe TpaBHUTAlHONHDIe JaBJjeHus, AefiCTBYIOMmMMHe crnpaBa
1 caepa Ha cedenne A — 5 (puc. 11.28). IlaBaetine, wau njao-

Ppc. 11.27. Mlpoo6pas rpaBUTaliORHOR BOASHON
CHCTCMBI OTOMJICHNS

Puc. 11.28. Cxema npoctefiwefl cucteMul oToILTe-
1St

Poawet o 2 patun e B0k 3 o Maniea
ropsucd BOAbI: 4 — TO XK, OXJamICHIOHA; J — marpe- o
BatCAbubith upnGop
AL - 9%
e ﬁ brs)r !
a e 2 N ] e
Z K 5 6J 9(90'91')
/ ——) | 6¢ y
% tr,§r / %
/ Lt"’?" < ;‘? %
" % N g 7
/ trrto (= - ‘A7
AT LI =
99 8 bo,90 2 99

manp ¢, 0, 8, ¢, 0, e, cipapa GoJabllie ueM &, o€, &, d, € cnepa. ITO
ofocnoBbiBaeT ofo3lauelniioe Ha pPIHCYHKe HanpaBJeHHe UHPKYJs-
unn {(cM. crpesku). PasHocTh JapaeHuii P, JeACTBYIOmUX Ha
obenx cropowax cewends A-—b,— pacnosaraeMoe TIpaBHTAalHOH-
Hoe JaBJellde, pacxojyeMoe Ha NPeOAoJeHHe CONPOTHBIAEHHH NDH
ABIDKENIMH BOZB B cucTeMe. ['paduuecku 3Ty pasnocTb MOKHO
ipeACTABUTL, 3aHITPHXOBAaHHON OJA0MAAbLIO Tpameuun 6, 8, 2, %
HJIM PaBHOH MNJ0I1a/1bIo NTPAMOYTOJAbHHKA.

P = hg (Po — Pr)- (11.44)
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Hpunep 5. BbiuMCANTD BCAHUMIY TPAaBHTALMOLIOLO JlaBJCHHMA B CHCTEMC,
npeacTaBaciuoit na puc. 11.28, cean (=95 °C; £,=70 °C, a pasuiiia OTMCTOK
MCXAY CCPCAHIIAMH [ATPCBATCABHOTO NPHGOpPA U koma—h—25 M. B coorser-
CTBHH C fr B fo umeeM pr=962 kr/m% pa=978 kr/m® Tlo dopuyac (11.41)

P=25.981 (978 -962) - - 2,5-9.81.16=592 Tla.

CHcTeMbl BOAANOrO  OTOMJCHES  KAACCHQHUMPYIOTCS T1O: CHO-
coby mOoOYKACHUA IUPKYAAuMH  (TPaBHTALHOLILIC HAH  HACOC-
ble), BHAY NPOKJAAKH TPYGONPOBOJAOB B MOMellelilisX (BepTi-
KaJjiplible HJII TOPH3OITaJblibie), CHOCOOY MOZAauH TCIIONNCHTES
K narpepaTeabHbiM npHOOpaM (ABYXTPYOlible Hai  OANOTPYOHbBIE
Kak ¢ napaJJjiesblibiM, TakK IF [0CACLOBATEIbIBIM MPHCOCIHHCHHCM
HarpeBaTeqblibix npHOOPOB, K TPyGOMPOBOAaM), PpacloOXCHHIO

f i=l7,005Lr|

,
513 2 Puc. 11.29. Cxcma rpaBura-
7 (HONNO  ABYXTPYOnoit  cH-

oo nrd CTCMb  OTOILICHMS
T - I — kpax  apofinofi  pervaupopki
] : 1:1‘1[ BCUTIIL uw?ka npoGnu'm’n
_D.W.u %qaa;gjuml e AT
B : cTo-

HacTeil  CHCTCeMbL

4 2 ACIBHMWY
——/3/ <l‘0005 4 2| Koo BeTOR); 7 W 4 — TuoRINKY
3pT mnaumh npoGrofi; 5 —

(‘0005 ___________ _, YUacToR TPyGOIPOBORA C RCHTH-
2 _; - JCM W 3AABHAKKON 18 HALIOS-
- ” i=0,005 HeUUs CHCTEMBI U3 BOAONPHBONA:
/ 6 — 70 mC. A8 ONOPOMKICHR
CHOTEMNL

Maructpajdel B 3JaHuMn (C BepXHeil I HIZKHeH npok/aaakoll rops-
Uefi MarucTpaju); KOMIOHOBKe HUDPKYJASUHOLIBIX KOJeW (Tylii-
KOBbIe 1l TTOMYTIIbe).

Ha puc., 11.29 npuBedena cxema ABYXTPYOHO! CHCTCMH OTOMN-
Jdenlnd, 00CAyxuBalImed 37aHHe pasaHulofl BHCOTHI. Jlepas ec
YacThb, Kak NMpUMep,—-BepTHKa/JbHad CXeMa C BepXliefl pa3BOaKOL
ropsdefl MaruwcTpaji, MarucTpajib OXJjaxaeHHoll BOAB pacnofa-
raercd lag moJaoM (il B KaHaJax) wii B TNOABaJ¢; npaBas —
ropusofitanbliag cxema C MO2TaXKHOH pa3BOJKO# TNOJ OKHAMH.
B aByxTpyOublXx cHcremMax TpybOmpoBoabl ropsucii  (Cujoiiias
JULIHS) M OXJaXKjJeHHOR (NMyHKTHP) BOAbl OTJe/bHbie. TpofiluxH
C TpoOKOH MNpUMeLSIOTCs s CaMOCTOSATEABHOr0 OMOPOXKHEHNs
(npn peMOHTe W/l MPOMHBKE) CTOSIKOB HJIH MO3TAXKHBIX BETOXK,
OTKJAI0YaeMbiX KpalaMil HJll BeHTHJAAMH OT CHCTeMbl. BbIBHHUH-
Bas NMpoOKM i3 TPOHIHKOB, YOWCTPAIOT X ONOPOXKIielne 11 ylade-
line 3arpaslelni.

Ha puc. 11.30 nmpescrapaena cxeMa asyxTpyvlioii BepTrkaib-
Of CcHCTeMBl €  HIDKHCH  OPOKJAAKoR  marucrpascil: mnpaBas.
YacTb ~ ¢ BO3AYXONPOBOAOM (dy==1D MM) L0 HOTOJAKOM BEPXUEIO
sTaxa. M3 BO3yXONpoBola mo Mepe HAKOMJCHILS BO? 1yx_ Ovier

BblaBJAHBATLCI—Bue 2TV QLR CDY U COGS e biOHHHHHE R =S et 0T
ap———"
AYUIIHHA 3aTBOP HCKJAIOUAET HeHy)KHYIO IMPKYJASIUHIO BOJH 0O
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Pue. 11.30. Cxema AByXTpyOilofi
CHCTCMbl OTONJCHHSL € HHXKICH
1poKaaaKoil Mmaruerpasieil

I - Bo3AynolipoBoa; 2 — Be3AyHinbIQ i
3aTBOp; & — BO3AYXOBBLIIYChHDIC 1Y~ HJ
pylibl; 4 - - paclInpHTeABLIbIE  Gak
e ———
LT
-1 i
4 e A=
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ok 1, ' '
| SPROTMPE MU )+ rog ) AUESEIS SPREEp
T[Sy ¥

pPuc. 11.31. Papuatropnaa npo6-
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Puc. 11.32. Bapnaursl KOMIOUOBKH CXeMbl HACOCHO-BOAALOR oalloTpyOuol cH-

CTCMbI
I - 3an0pHO-PCTYAMPOBOUHDLI  Kpall WA BCHTWAL; 2 — kpaH  ABOHHON  peryauposku; 3 —
BO3AYXOBLIIYCKHOI IHypyl; 4 — TpeXXOnoBoil Kpal; § — MCKCCKIIMONNNI peryaaTtop; 6 — Xo-
Yuaciok (k. 3. ¥.): 7 ~— tpofiliik ¢ HpoOKroii, § — UHPKYJAAIHONIBINH HAcoC

PO.KO3ETBIKAOL

&)

Puc. 11.33. BapuanTh ycTalIOBKH
PAIHATOPHOIO  iPO.COIb-Kiatd-
02 180fI0A pery.HpOBKH

CCMEWMAY Cexpuavny 0--
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Bosfyxonposoay. B seBol Godee npoctoli Ads Moiitaka yacti
MCOb30Ballbl  OpOCTefilllne BO3AYXOBWINYCKHble HIypynsl (pHC.
11.30). MecTHoe 00e3BO3AylINBAHHE NYTEM YaCTHYHOTO BLIBAHUH-
BaHHs IIYPYNOB HOPOH3BOJUTCS HPH NyCKe CHCTEMB (HaNOJHeHHH
ee HJIM ONOpOXKHeHHMH). B 3KcnayaTauvum npH oxJa’kAeHHUH BOAbL
B pagpaTopax M MNOBbILIEHHH NPH 3TOM e¢ cnocoGHOCTH MOTJ10-
HaTh H3 HHX BO3AYyX K MECTHOMY 00e3BO3JylUuBaHHIO, 0OLIUHO He
npuberalor.

OcHOBHOe J0CTOMHCTBO ABYXTPYGHOH CHCTeMBl — HOCTYIIEHHE
BOJAL C HaHWBbICUIeH TeMIepaTypoli fr K KaXXJoMy HarpeBare/b-
HOMY OpHOOPY (3KOHOMHUHOCTb MOBEPXHOCTH HarpeBa), Hejo-
CTaTK{ — 3HAYMTeJAbHBIH pacxox TpyO0 1 (acoHHbHXx uyacref, yc-
JOXKHEHHEe MOHTaxa.

Ha puc. 11.32 noxasana cxema Godee mpocTodl npd MOHTaxe
ORHOTPYOHOH CHCTEMB € YCIOBHO BBEHAEHHLIMH B Hee PasjHuUHBIMH
3Taxe-y3/Jamyu CcToakoB. Bce Tpu crosika jeBofi wactdH npucoenH-
HEHbl MO MOOYTHOR CXeMe MPOKJAAKH Marucrpajneid (CM. CTpenkH),
cospaouied OAMHAKOBBIE 1O CONPOTHBJIGHHIO [UPKYJAILMOHHbBIE
KOJIbIta 4depe3 Ja000H CTofAK; Opu TYnHKOBOH cxemMe (CM. CTOSIKH
na puc. 11.29 u 11.30) — Koavia co BCTPeuHBIM TeueHHEM BOABI
B MarHCTpaJsx.

B omnoTpyOHOli cHcTeMe Boga ¢ HauBHICIIEH TeMmOepaTypol fr
nocTynaeT JHWUIL B NepBble N0 XOAYy ABHKEHHS 3Take-y3Jnl JeBoH
BEPTHKAJNbHOA YaCTH CHCTeMbl HJAM B nepBubie NpHOOpH TOPH30H-
TaJbHLIX BeTOK npaBofi uacTH. B ocrasbHble Bojga mocrynaet ¢ Go-
Jiee HH3KOH TemnaepaTypoil.

Jas Bcex cTOSIKOB L>8 >, a1 nocaefoBATeNbHO COeqHHell-
HHX OpUGOPOB TOPH3OHTAMbHBIX BETOK fp>f1>fe>1(3>1,. Bepxuui
sTaxe-ysea crosxka I (puc. 11.32) umeer oann, cayxamuit npo-
JoJKeHHeM CcTosiKa (COOCHBIH) TPyOHBIA 00XOMHON Yy4acTOK (3aMbl-
Kalomui y4acTok—3. y). B oclloBHOM B 3aBHCHMOCTH OT COOTHO-
IIeHHs aHaMeTPoB TpyO 3aMLIKAIOHIET0 yYacTKa M MOJBOJAKH B NpH-
Gopul ysna 3aTeKaHMsi COOTBeTCTBylomias fodsi Gyp BOAL, mepeme-
maeMo#t no crosiky Ger, Krfu:

Grp = aGer, | (11.45)
XapaxTepHayeMmas Ko3ppHIHEHTOM 3aTeKaHusa o
@ == Gup/Ger- (11.46)

Has Bepxuero sraxe-yaaa croaka 1 kosgpdunuent a=0,15-=+
+0,4. B nwmxuem sraxe-ysdie Cr. I nyTb [ABUMKEeHHS BOIH uepe3
cMelleHHple 3.y, foJiee CAOKHBIH, xapakTepH3yeMb# OoJbIUUM CO-
npoTuBJenneM. BeaeacTBue 3Toro MeHbille BOAL NPOXOAMT mo 3a-
MBIKAIONIMM Y44CTKaM W HecKOJbKO Ooablie uyepe3 npubopbi.
B Cr. 2 (npepnoxenne I1. JI. JaBugcona u JI. [1. TlnBuuka) ¢ no-
MOLIBIO TPEXXOHOBLIX KpaHOB AoOHBaloTCs GoJee NMOJHOrO NPHKPbI-
THSI CeYEHHA 3.y, HANPaBJAAS B NpHOOPL BCKO Maccy rperoiledi BOAb
crosika. Cxempt Cr. 2 u C1. S 06ycJ0BJAHBAIOT N0 CPABHEHHIO CO
Cr. 1 noBpllicHHEe feppp M, CACAOBATCHBLUO, CHHAKCHIE Macchi Mpu-
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G6opoB A0 BeJHUYHMHBI, IPHMEPHO OTBeuawouled ABYXTPYOHOH cXeMe.
HanGonee 3koHOMHYHH 3Taxe-yaan CT. 3. B HHX cHHXKeHa o6mas
AnuHa TpybolipoBOMOB, YMEHBLUIEHO UHCJAO coejuHeHHH (Hepeako
MoJATEeKAIOUHX), 4TO OCOOEHHO BaXKHO HPHM CKPHTOH NPOKJIAAKe
TpYy6.

B Cr. 3 MOHTax BepXHero Taxe-ysajna (IpenioXeHue aBTOpa)
CyHIECTBEHHO YNpOIEH 3a cYeT OTKa3a OT YCTpoHCTBa TPYOHHIX
3.y B NoJib3y OGXOJHOW PajHuaTOPHOM CceKOHH M YMeHbHIeHHst YH-
cna nepepesoB M Hapesku Tpy6 (puc. 11.33, a). CpaBHuTenbHO
Gonbllloe CeyeHHe KOJIOHOK paJHaTOPHHX CeKIMH JesaeT HpakTH-
yeCKH He3aBUCHMBIM peryJHpoBaHHe COCeIHHX B 3Taxe-y3je pa-
AMATOPOB, He OTPaxKaercsi Ha oOlieM CONPOTHBJEHHH CTOsIKOB. Pe-
TYJISITOPOM SIBJISIETCSI MEXCEKIMOHHBIH apoccenb-knanad 'Y, o6-
JajaomHuil Xopouiel 3alOPHO-PETYJHPOBOYHON CNOCOGHOCTBIO.

B oxHOTPYOHHIX 3Taxe-y3nax ¢ OGXOAHBIMHM TPYOHBIMH y4acT-
KaMH M HEeCKoJbKo Oodsiblile B y3Jax ¢ OOXOAHBIMH CEKIIHSIMM Ha6-
JI0flaeTcsi nporpeBaeMocTn NpHGOpoB B npejenax 1545 9% gaxe
NpH 3aKPHITHH NPOXOAHOTO CeyeHHsi perynsitopa. JTo 0ObACHSETCs
Tenyoorzavyedl TpyGHOrO 3.y HAM KpadHeli paaMaTopHOH ceKIWH,
a TakxXe BCTpPeUHOH WMDKYJsiiHed BOAH B BEPXHEM HHNIIeJbHOM
psAny paauatopa, K KOTOPOMY NpHcO€IWHeHa HellepeKphiBaeMast
MoABOAKA. DTa OCTaTOYHAasi TelJoOTAAaua OTHOCHUTEJNbHO HeBeJHKa
np¥ Oosbliofi TemJyonoTepe YIJIOBOTO, BePXHEro MWJIH HHXKHEro
noMellleHN , TOCKOJbKY B HHX YCTaHaBJIMBAIOTCS pPajHaTopH ¢ 60db-
m¥M yncaoM ceknui. Jasi cpegHuXx W Manblx NOMemeHHH npHMe-
nenue kaanana JAT'H nenecooGpa3Ho M HenocpeacTBeHHO y pajava-
Topa (puc. 11.33, 6) npu coxpaHeHHM cMelleHHBIX TPYOHEIX yuyacT-
KoB (cM. puc. 11.32; numxnuuit nesuit paguarop Cr. ).

O6 3KOHOMHYHOCTH YcTpoHcTBa Haubosiee XapaKTepHHIX THIOB
CTOSIKOB JJIsi OAMHAKOBBHIX HCXONHBIX YCJHOBHH MOXKHO CYZMTH 1O
panneM taba, 11.19. IlpakTuueckn miist BePTHKAJNbHEIX CHCTEM OKa-
3a70cb BecbMa BRITOJHBIM YyCTPOMCTBO CTOSIKOB (He janee ueM
B 0,8 M OT OKOH) ¢ OZHOCTOPOHHHM DacClOJIOXXKeHHEeM y HHMX pajMa-
TOpOB *.

Bosnukatomue B 0AHOTPYOHBIX cTosiKax (puc. 11.32) rpaBurta-
UHOHHBIE JaBJIeHHsi HpeicTaBieHb rpaduyecku Ha puc. 11.34. Pas-
HOCTb IPaBMTAllMOHHBIX AABJEHHH pg,, s [1a, geficTBylomyux B Kob-
e Cr. 3 (mnomaAp 3alITPUXOBAHHBIX MOPSIMOYTOJNBHHKOB), sABJIs-
eTcsi AeHCTBYIOIMM I'PaBHTAHOHHEIM [aBJIeHUEM:

PCm.s = himg (0" — Pr) + hiv. (11.47)

CyMMupoBaHHe IPaBHTALMOHHBIX [aBJEHAH, BOSHHKAWIHX [pH
OXNlaXJeHHH BOJAH B KaxaoM npubope, o6bAcHSETCS HalH4YHEM
eJMHOTO AT HUX IHMPKYJISLHOHHOTO KOJbIla, B KOTOPoe W Hepeja-
10TCst 3TH [ aBJIeHHS. '

* B. M. Tyces 1 . Y. BonbpcoH «DKOHOMHYHOCTb OJHOCTODOHHETO pPAac-
MOJIOKEeHHsI PaiHATOPOB Yy CTOSKOB», Bioinerens Jlemnpoekra, 1959 r., Ne 1.
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Ta6anua_I1.19
JKoHOMHYecKHe NOKA3aTeNH YCTPOHCTBA CTOAKOB

HaumenoBanue CTosika CtouMocTh, % Macca MaTepuanos, %
¢ ABYCTOPOHHHM Yuero
pacnoJoxennem sraxeft

Harg;?fﬁ?;l::ux o6mas | paGouest cunbi | pammaropos Tpy6

JByXTpyGumil 2 113 121 100 140

4 114 121 100 143

6 115 122 100 143

8 116 122 100 140

10 118 123 100 143

OznHOTpyGHHIE ¢ co- 2 115 101 111 112

OCHLIMH K.3.Y. 4 114 102 111 108

6 113 104 111 106

8 113 104 111 105

10 114 109 111 106

OnHotpyOHbifi c 2 109 113 100 112

TPEXXOJOBHIMH  Kpa- 4 110 113 100 117

HaMu 6 112 114 100 118

8 114 115 100 118

10 114 116 100 121

Onnorpy6Hbiii ¢ 06- 2 100 100 100 100

XOAHRIMH  PajHaTop- 4 100 100 100 100

HBEIMH CeKLH AMH 6 100 100 100 100

8 100 100 100 100

10 100 100 100 100

TMIpumevanus I IlokasaTesIu cTOAKOB CO CMEUleHHBIMH 3. y. CXOXH C nokasaTtessi-
MM CTOsiKa C TPeXXOJOBHIMH KpaHaMH, HO B NepBHIX PACXOR PagHaTOPOB HECKONbKO GoMbmiuit.
2. TaGauuHbe RaHHHE MOJyueHHJABTOPOM pasfena AJIsi pesbGOBHX coenuHeHuHA. 3. TlpH snek-
TPOCBapKe NOKA3aTeNu euje Goslee 3KOHOMHYHB, ocOGeHHO Aas Cm. 8 (cMm. puc. 11.33).

B npasoii yactu puc. I1.32 nokasana cucrema ¢ pa3BoAKOH
FOPH3OHTAJDLHBIX OAHOTPYOHBIX BETOK Haj MeXAy3Ta:KHbIMH lepe-
KPHTHAMH. YCTPOHCTBO TOPHU30HTANbHBIX CHCTEM MO3BOJISeT 3HaUH-
TeIBHO COKPaTHTDL AJIMHY H30JHUPOBAaHHBIX Marucrpaneldl (mo uep-
LaKy, MOABady WJM MOANOJLIO) ¥ KOJMYECTBO OTBEPCTHH B Nepe-
KPHITHSX, OHOBPEMEHHO YJyuulas BHeHUIHHA BHj CHCTEMEI.

Hwxnss BeTka — ¢ MocsieloBaTesIbHEIM coeiHHeHHeM TpHOOpPOB
¥ TPymIOBOW peryiupoBKOH pacxoja BoAsl B HHUX, a cJeloBa-
TesIbHO, U TelaooTgauyy. Takas Haubodee npoctas B MOHTaKe BeTKa
nesecoobpa3Ha mis OTONJIEHUs MOMELIeHUH ¢ HeCKOJbKHMH paclo-
JIOXEHHBIMH B HUX OTONMHMTeJNbHbBIMH npubopamu, Pacxoanl meranna
Ha 3Ty CHCTEMY H Ha HEKOTOpbie BepTHKaJIbHble CHCTeMBl A/ THIO-
BOTO 4-3TaXKHoro 3gaHusi o6bemom 15 Thic. M3 npuBenseHH B Tabu.
11.20.

BepxHusis BeTKa — OfHOTPyOHasi € TOPWU3OHTAJbHBIMH 3.y. K 3710
BeTKEe YCJIOBHO NpUCOeJWHEHbl TPyOHbie Yy3/bl ueThipex XapakTep-
Heix BapuantoB I, 11, III, IV ¢ paguatopamu. Kaxab#i U3 HUX p0-
MycKaeT WHAMBHAyaJbHYI0 pPeryJupoBky Temnootgaud. Opgnako
y3aw I, II, IV umeor Koadduiuent 3aTekaHus a<l, Tak kKak
yepes UX pajuaTopm lepeMeliaeTci He BCe KOJAWYECTBO BOJHI,
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TpaHCIOPTHpYeMoe Mo BeTke (cM. Beipaxenwe I1.46). 3to oOyc-
JIOBJIMBAET HEKOTOPHIH Nepepacxoj NOBepXHOCTH HarpeBa. Kosg-
¢uuueHT o=1 obecneunBaer ysea Ill, ognako Goablinm ero Hegpo-
CTaTKOM SBJISIETCS 3KCIMyaTalHMOHHAs TPYAHOCTL MOJHOTO  Olo-
POXKHEHMS WIM HanoJlelusi cucTeMmil, Tpebyiomast OTKPLITHS BCEX
MHOTOUHCJEHHIX TPEXXOZOBLX KPaHOB Yy NpUOOPOB.

Bapuant yana IV xapaktepeH OAHOCTOPOHHMM IPHCOeIHHEHHEM
MOABOAKW K mpubopy, ycTpaHSOmUM HaZoOHOCTb B 3aroTOBKE
3.y pasHOH AJIMHBI, B 3aBUCHMOCTH OT YHCJIa CTaHAADPTHHIX 3JIeMEH-
ToB B npuGope. [ns yBeauyenus: kosaddunueHTa 3aTeKaHus B TPH-

99 g9 g9
Cm! A
9090 | [g@-s0tip g8 80
—“t ays I —_ - !
N [ § ‘t P r
! 13 . 1
9% 9) AR 9% p) |
] M VL = g Ml [
75 | 2 L,9, L’.’“
N | s N| Y-
' — — L]
9% A g% A"b Pol

Pyc. 11.34. I'paBuTalionnble JaBJCHHS B CTOAKAX OAHOTPYOGHOM
cucTeMLl

6ope B y3ne IV npemycmatpuBaloTes gpoccedb-liailfa ¢ HUKHUM
9KCHEHTPUUYHO PaACHOJOKeHHLIM OTBePCTHeM HJW  ClelHasbHble
VHEPIHOHHO-3KeKIHOHHLle yeTpoficTBa. Takoe xe (puc, 11.32) rpa-
BUTalMOHHOE JaBlieHHe (TpeXXoj0BLie KpaHL TaKXe MOJHOCTLIO
OTKPHTLI, MepekpoiTit 3.y) B CT. 2:

Pcm.2=Pcm.s
Ta6anua 11.20

Pacxon Meraana Ha ycrpoficTBO TPyGONpOBONOB CHCTEM BONSIOTO OTOIUIEHHS

Macca Mmertanana, kr, Ha 1 M’ 3flanHa Aas CMICTBM
BEPTHKANbHOHK
dnemenT cuetem PR | ¢ wwnen | S BePXMEN | L oce-
ABYXTpyGuol | passop- ogz%i%g,léoﬂﬂo'ﬁ JIOBaTEN b HBIM
¢ BepxHuci KOH C coocupiM | COeAMnenueM
pa3sBojiKoil 3. y. pajguaTopoB
Marucrpasay 1o  uepaaky 0,18 0,17 0,19 0,07
H ULOoABaay
CrosikH ¥ TIOZBOAKH K pa- 0,27 0,25 0,19 0,11
RuaTtopam

5#
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B Bepxuem staxe-yane CT. I —TpH Ko/iblia LHDKYJASUHH (de-
pe3 neBbifl MAH NpaBuifi HPUOOP, UJAH Yepe3 COOCHHI 3.y), B HHX-
HeM 3TaXe-y3/e — yeTbipe Kougbla (ABa — uyepe3 npubophl; ABa—
Yepe3 JeBHH HJM NpaBell CMellleHHHe 3.y). YacTp rpaBHTalHOH-
HOTO fAaBJleHHs (3auyepHeHHble HJOWAAM TPEYTOJIbHUKOB) TPaTHTCA
Ha OUPKYJALMI0 B MajblX HapalJefbHHX MHOAYKOJbLAX LHPKYJIs-
uud a—/—6, a takxke 8—//—e uyepes mpubOpH; YacTb pacxony-
ercsa Ho NpAMOMY HyTH B cTosiKe depe3 3.y. IlaBienusi, BO3HHKAIO-
IHe M UCHOJb3yeMbple B MaJIbIX MOMYKOJbIAX:

BepxHero npubopa

;=8 (p; —0;) (Agpf2): (11.48)
HuXkHero npubopa
p11 = g (P3— p’) (hup/2); (11.49)

3jech hpp — BEICOTa npubopa, M.

a) ) 6)

g

H

Puc. 11.35. ¥V3nm H peTand npHCOeXHHEHHsi OTOMHTENbHHX TNpPHOGOPOB ¢ HHEpUH-
OHHO-3XKeKTHDPYIOWHMHE YCTPOHCTBaMH TWIABHOTO MNPoduIs HAHM Rpoccesb-wiaifol

a — y3en ¢ NoBsIUIEHHBIM KOS(@QHIHEHTOM 3aTekaHHs; & — Apoccenb-wafia ¢ SKCHEHTpHYe-
CKHM pacrnofloXXeHHeM OTBepCTHS; 8 — y3en AJsl MECTHOro HOHHIKEHHMSl TeMIlepaTypel Terjo-
HOCHTLAR; @ — YCTPOHCTBO MO ¢xeMe <«3areKauue—3KeklUHs»; 0 — TO XKe, IO CXeMe <«3IKeK-
uHA—3aTeKaHue»

I'paBuranvonHoe pgaBiaeHHe, MNepejaloiieecs HEHOCPEACTBEHHO
Ha Cr. I (mpuknajgbiBaeTcs K CTOsSIKYy B TOYKax b, e):

Pemr=hg (0" —oc) + kg (po—p1): (11.50)
Pem.1<Pcm.s TaK KaK hj;p>hr v hyy > hy.

JlaBseHnne B Koublie, BO3HHKAIOIIee B HUXKHEHd M0O3TaXHOM Berke
(puc. 11.32),

pu == hug (P1 — Pr) + hug (P2 — P1) + hug (P3 — pg) + Aug (Po — Pg) == (11.51)

= nug (Po — Or).

* Tlogpo6uble panmple 0 paspaGoTKe W HCC/AeAOBaHMM BapuaHTOH Yy3ma [V
¢ npocceib-wafifaMy M HHepPLHOHHO-IXKEKTHPYIOUIHMH TPOHNHKAMH TDHBEAEHH
B cTathsix B. M. TIycepa, ®. Pumaca, 10. WM. HosuxoBa (CGopHHKH TPYAOB
JIUCH, 1974—1977 rr)).
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B BepxHel BeTKe 4acCTb AaBjeHHs PACXOJLyeTCs B MaJjblX IOJy-
KoJIbllaX uepe3 HPHOOPH], OCTa/bHAS — HENOCPEACTBEHHO B KOJbILE,
BKJIOUAOIeM FOPH3OHTANBHYIO BETKY H BCe ee 3.y.

JlaBieHue p;, BO3HHKalollee M pacxolyeMoe B MajaoM MHOJaY-
koJblle yepes npubopn y3qaos 1, I, 111, IV,

pi == (hnp/2 + hs) g (Pi — Pi-1), (11.52)
rAe hop ¥ hy — cTpoHTeNbHAsi BHCOTa NPHOGOPAa H Pa3HOCTb OTMETOK OCeH TpH-
coefrHends pHGOpa H BETKH, M; Py H Pi—1 — MAOTHOCTb BOAH, BHIXOZAULEH H
BxolAsilell B npubop, kr/ms.

PacnoJsiaraeMoe JHAaBJ/ieHHe B KOJblLe, BO3HHKallee B Berlleﬁ
ropH3OHTA/JIbHOH BeTKe, ecJH MPUHATb, UYTO KaXKAuH npubop umeer
NOCTOSTHHO AeACTBYIOIMA FOPH3OHTAJBHEIH 3.y,

pg ™= heg (Pi— pr) + hsg (P4 — P1) + 18 (P3 — Py) 1 ApZ (Po — P3) me
= hug (Po — Pr)- (11.63)

Puc. 1136, Cxema ¢ mo-
CNeROBATeNbHBIM  COenH-
HeHHeM  llaTPeBaTesbHBIX
npubopoB W3  T'AafKAX
(nnn pebpHCTHX) TPYG

B npuropogHbX M CenbCKOXO3SHCTBEHHBIX 3/JaHHSX BO3MOXHBI
CHCTeMbl BOASIHOTO OTONJIEHHS ¢ TpPaBHTAHOHHON UHPKyJAsnMes,
B KOTODHX KOTesJ HepelJKo pacinosaraercs Ha OJHOM YpOBHe C Ha-
rpeBatesqbHbIMH NpHOOpamH. [paBHTALMOHHOE HaB/eHHe B TAaKHX
CUCTEMAaX OYeHb HeBeaHKo, Beero 2030 Ila, uau 2--3 Kre/cm?, u
BO3HHKaeT JIMMb 3a cYeT OxJaxAeHHs BoAn B Tpybax, pacmoo-
KEHHBIX Bbile KOT/a; LDUPKY/JIAIHS HeycTOHYHBa H3-3a IepeMeH-
HOTO mepeox/aXkKAeHHs B HHXXHHX TOUKax CHCTeMbl, YMeHbIIeHHs
TellIO0TJauu BepxHHX. [lns meHTpasbHOro rpaBHTALMOHHOTO OTOI-
JeHUs] YKa3aHHHX 34aHHH TPy He3arJay6/eHHOM KoTje Ienecool-
pasHa cucreMa, usobpaxkeHHas Ha puc. 11.36.

s coBpeMeHHbIX MHOrO3TaXKHBIX 3AaHHA ¢ COBMelleHHOH
KpPOBJEH palHOHAJbHB CHCTEMBbi ¢ I[-06pa3HEIMH cTogKamMH. ITH
CHCTEMBl NpeaycMaTpHBAIOT HNONAapHOe NpHcoeJWHeHHe K Marucr-
PasH JABYX CTOSKOB C BOCXOASIIMM M NajaiollHM HOTOKAMH BOJEl
(puc. 11.37 a, 6) nau gaxe neJ/oro psjga Takux Nap CTOsSKOB (pHC.
11.37, 8) npu yc/ioBuM 3aKpHTHS HNPOXOAHOTO CEUEHHsI KPaHA WJH
BenThsisi *. TlepBass cHcTemMa — c ABYMsS HHXXKHHMH MarucTpadsiMy,
BTOpAass M TpeTbsi MONYCKAlOT BecbMa 3KOHOMHYHYIO NPOKJIAJKY

* ABTopckoe cBuierenbcTBo Ne 136878 B. M. I'yceBa na usobpetenue cH-
crembl, 1961 r.
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JHUIL OfZHOH marucTpaju (B nojBaJje, NOANOJbe HJAH Aaxe Haf
HoJsiom 1 ataxa).

[lepBrie aBe cucTeMbl OTBeUalOT peKUMamM ¢ OOLIUYHLIM paco-
JgaraeMbiM JaBieHuem, IlocTaHOBKa B TOYKax m W n peryiaupyio-
mUX TpoHHMKOB ¢ Jjonatkodl (puc. 11.38) cyumecrBenno yBeanul-
BaerT KosHuectBo BoAbl, 3arekaloulefi B Il-ofpasnpe ctosixx, pac-
X0z NpHGOPOB MpH 3TOM yMeHbllaeTcA, YKa3aHHble perynupyiomue

9
6) 8)

T

g 1 27

S

,/25 ’U o %
sz P

_—————-le e m”/ 3 10

Puc. 11.37. Bapnantit cxem ¢ [T-o6pas-
) ) 9 HEIMH CTOSIKaMH

/- -pannatop; 2 — TpexxonoBolt kpaH; 3 —

[ ] MEXCCKIMOHHBIL ApOccenb-Kaanan ABOHHON

A peryaupoBky; 4 — NpoGOYHHIA  KpaH  MIM

7& S BCHTHNb; 5 W 6 — KPeCTOBMHBl uAM TPOH-

HUKY ¢ NOpoGkoi; 7 — BO3AYMIHBIA mypym;
8 — 3MECBUK MJM [NaHEAb CO 3MCCBUKOM;
2 9 — BO3AYIMHBIA Kpau WIH BEHTUIb (OTKpHI-
BacTcs  [IPM  ONOPOXKHEHMM BeTku); [0 —
3 BEHTHUIb

-~
Puc. 11.38. Ycranoeka perymipyemnx

“ - -
J) 'l‘“l TPOHHHKOB Ha enHlloN  MarucrpaJi

4 ¢ [T-o6pasumMy cToAKaMH

a —cxeMa pas TpoitHuka B Touke n (CM.

puc, [1.37); 6—rTo xe€, B TOuke m; 88—

s KOHCTPYKIUS  peryJupyeMoro Tpofinuxa: [,

4 — cradHgapTHble ra3oBble MYQTHI; KOHTD-

= ! | raftka H TpPONHHK, 3§ — NJAaBHO mnOAHHMae-
. Masi H ollycKaeMas JiollaTka

TPOHHHKH JAONYCKAlOT [10/1HOe NepeKpbLiTHe ceueHHs CTOSKa, He Ha-
pyllasi [NpOH3BeJeHHYI0 [NpPH HycKe CHCTeMbl MOHTaXHYIO pe-
ryaupoBky. Cucrema, npeacraBaensas Ha puc. 11.37, 8, nossoaser
HCIO0/1b30BaTh 3HauHuTeJbHble pacHosaraeMble [AaBJEHHH, HMelO-
muecs y TemnrodHKalHOHHLIX BBOJ0B. B 3TOH cucreMe pesko co-
KpalleHo YHCA0 HUPKYAARHOHHBIX KoJell, TpeOyomuX yBA3KH JaB-
JeHH#. D710 yJayymiaeT 3KCIAyaTalui0 CHCTEMbi, YHpPOINAeT ee pac-
qert.

Boga, nogaBaemas B pafnaTopbi CHH3Y (CTOSIKH ¢ BOCXOASINHM
HOTOKOM), MOjHMMaercss B IeHTpe HX KOJOHOK. K HapyXHBIM Ke
[HOBEPXHOCTAM MOCTEAHHX HpHJAETAlOT Najaolide oOXJa)KAeHHble
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[IOTOKH BOAbl («(OHTaHHAS WUPKYJAAUHsA»). DTO NO3BOJASET HeNo-
CpeACTBEHHO HCNOJb30BaTh B CHCTEMaX BOAY 3HAYMTENIbHOH TEM-
nepatypui, nogob6paB ee TemMrnepaTypy M KOJHYeCTBO Tak, 4TOObi
tTeMnepatypa Ha [OBEDPXHOETH NPHOOPOB He MpeBHilana THUTHEHH-
YeCKHX HODM.

Has yscHeHus BONPOCOB LUPKYJIAOHH H TPABHTAHOHHOTO KaB-
JIeHHS, BO3HHMKalolluXx B ykasaHHoM I[I-o6pasHoM crosike, HeobXo-
JIAMO YUHTLIBATb, UTO «BCHAKAs TOUKA OXJNaxK/JeHHS (OTONUTEJNbHbI
npubop), Jexamas Belllle TOUKA HarpeBa (KOTes HJH TelJIOpHKA-
IMOHHLI BBOJZ B CHCTeMY), HZaeT MOJ0XHTE/IbHOE IpaBUTAlMOHHOE

i 1%
. _. b B A
. 1 .
| — q(f’r 'Pr)'
: 2
g9- < . t, ‘\éw q(92- 99
’ <
D %
T
3
qPO to 3%

Puc. 11.39. Pacnojsiaraemoe jpaBJjeHHe B IPaBHTAaLHOHHOM CHCTeMe
§, 2, 38— ToukH oxnaaxnpenusa; K — rouka Harpesa

jaBjieHde» M, Hao6OPOT, «TOUKA OXJaXK[AeHHd, pacrnoJoxeHHas
HHXe TOUKH HarpeBa,— OTpPHIaTes]bHOe IPaBUTAKHOHHOE jaBJjeHHe,
TOpMO3filliee DUPKYJAANHIO B Kodble». B obmem cayuae
prp= % & ¥ hi(pi— pi—y). (11.54)
B KoHKpetHOM caydae (kouTyp Ha puc. I1.39).
Prp = prpl + prps — Prps = 81 (Pi — Pr) -+ &hs (P2 — P1) — 8h3 (Po — P2)-
Cneayer ykas3atb, 4to, ecaH (Prpi+ Prp2) >Prp2, TO HampasJe-
HHe DHPKYJASOHH A Koabla OyjeT, Kak oOOLIYHO, [0 YacoBOH
CTpeJsike; ecad 3Ke (Prpi+ Prp2) << Prps, TO DUPKYJIAUH BooOlle HeT.
Has Il-o6pasnoro crosika rpaBHTallMOHHOE JaBJjeHne IpaKTH-
YeCKH A0CTAaTOYHO TOUHO onpejensiercs mno gopmyJie
pep = 0.58h¢,, (Po— Or)s (11.55)
rae hcm ~— NOJllasg BpICOTA OT MarHucTpaJu [0 Bepxa npuﬁopa nocsaeHero
3Taxa, M; pPr, Po— TWIOTHOCTL BOJLL, IOAaBaeMol M OTBOMAMMON OT cTOosAKa, Kr/M3.
Jis ogHOTPYOHBIX cHCTeM XapaktepHa HeORMHAKOBOCTb Cpen-

HUX Temmepatyp HpuGopoB. Jlaxe nmpH paBHEIX TEeIIOBHIX Harpys-
Kax M0BepXHOCTH HX HEOJHHAKOBBI.
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[Tokomnaruas oauHaKoBoCTb OOIIell pacyeTHoll cpeaHeldl TeMme-
patypu 1/ OpHOOPOB AOCTATOYHO MNPUOJHKEHHO JOCTHrAeTcs
B Oudnaapuoli (AByxHuteBo#l) cucTeme. Opmako Takasi cHCTeMa
TpeGyer yCTpo#icTBa ABYX CTOSKOB, T. €. LS KaXaoro mnpu6opa
(puc. 11.40), cocrosimiero u3 ABYX CAMOCTOSITENbHEIX MOJOBHH:
OAHA TNOJOBHHA NHUTaetcs ropsiyed BOmO# Ir;, Apyras— oXJaxaeH-

-~

Puc. 11.40. XapakrepHuit ¢pparMmeHt GupuaspHolt cu-
CTCMBI

! — garpepaTenbABIfl 5/1eMeHT; 2 — MOHTaXHbA CTHIK ABYX
HarpeBaTeNbHBIX 3J1eMEHTOB; 3 — TpoHHHK C npOGKOA past
ciycka BOAB; 4 — 3anopHBIi BeHTMAb; 5 — KpaH Al BhHI-
nycka BO3AyXa H INPOMBIBKH afi6ul; 6 — ApoccenspHast
mafi6a p Kopmyce

Puc. 1141, Cxema pacnoJioxkeHus NepekaouaTess
(4. ¢, AJA CHCTCMH C TIEPeMEeHHHM HamlpaBieHHeM ABHXKe-
HHsl Boxk (cHerema [THIIB)

I — yeThIpexXOfOBOA  nepekaouarenb; 2 — CHCTEMa oTON-
NeHHs

-——t,

HOW 1o, Jas Kaxporo npubopa NPakTHYECKH CIPaBelIMBO yCJIO-

BHe
t,ittoi  triti tloiti

2 - 2

N

B 3paHuAX cO CTeHOBHIMH TpelomuMu naseqasmu (puc. 11.40)
MACCHBHOCTb (MHEPHUOHHOCTH) IMOCJAEAHHUX Pe3Ko CHHIKAeT TeMIH
HWHIUBHAYAJbHOH DPeryJHpOBKH TeIIOOTAAaYu 1pubopoB, BMecTe
¢ TeM B OUOUIADHOH cHuCTeMe yBe/JHYeHHas MPOTAKEHHOCTb TPy-
OOIPOBOAOB MOXKET pacCMaTPUBATbC KAK HEKoTopas MoJe3Has
NOBEPXHOCTb HArpena.

OgnHoit w3 Mep, obecneulBaOmM KX IMOCTOSIHCTBO CPeJHUX TeMIle-
patyp Kaxkaoro npubopa, siBasiercsi opraHusanusi B oOBIYHBIX Tpy-
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gonpoBoaax cucremsl ITHIIB — «nepeMeHHOro HanpaB/ieHUs KBH-
’KeHHsd BOAb». Takoe M3MEHCHHe HHPKYJISHWH OCYILeCTB/seTcs Mo-
popotoM Ha 90° cepleyHHMKa 4YeTHIPEXXOLOBOIO IeperaioyaTeis
(puc. 11.41). Tlepexaiouenve aBTOMATH3HPYETCH HCIOMHUTEIbHBIM
mexaHusmoMm IIP-1 u pene Bpemenn BC-10, BHinyckaeMelMH oTe-
yecTBeHHBIMM 3aBoAamu. Hccrepoanns B. . Tenucbepra
(8 JIMCH nop pykoBoiactTBoMm aBTopa, 1969 r.) nokasamw, uyto mpe-
BHIIEHWe MAaKCHMAaJ/JbHO AONYCTUMBIX KojgeGanufi fp xo 1,5°C Bo3-
HUK2eT TOIbKO B CJAy4Yae 3HAYWTETbHBHIX MepephiBOB MeX1y Iepe-
K/iaroYeHusMu (24 y u Gosee).

7.2. OnpepeneHre PacxopoB ¥ Temneparyp Bopabl
Ha YUY3CTKaX CMCTEM.
Mcnonb3oBaHKe NPUHYAUTENbHOro faBMeHMS

Pacxonnl w TemrepatypH BoAH Ha Y4acTKe HaXoJATCH W3 ypas-
HeHusd TemjoBoro HaJsaHca

Qyu = Gyuc (b — 1), (11.56)

ra¢c Qya # Gy — COOOTBETCTBEHHO pacueTHhle TemootAaya, kIk/u, u pacxon
BOAB, Krfu, Ha yuyacTKe; C-— yResJbHasi TeIJIOEMKOCTb BORH: C=4,1868=
=~4,2 k0x/(kr-K); #r, fo — TeMnepaTypsl BOAB COOTBETCTBEHHNO B Hauaje H
B KOHIE yYacTKa, K.

H3 ypaBHenus ]1.36 MOXIO HONYUHTD
Gy — 1
4,2 (tr — to) ,
ITpumep 6. Oupenenutb pacxop BoAw, nomaBaemoli Kk CT. 2 (1eBass uvacTh
puc. 11.32), ecim TemiooTRaua BepxHHX INpHOOPOB CTOAKAa COCTaBJAfeT IO

6300 xJIx/u, HuxkHero — 8350 kIxk/u. ITycTb 3aaHHe XKHNCE HJIH OOLIECTBEHHOTO
THna, WIS KoTopeix f=95 °C u £,=70 °C,

2-6300 - 8350
4,2 (95 — 70)

(11.57)

Cm.2 ™ = 200 Kr/u.

Pacxox G, ,6yner Bo Bcex yuwactkax CT. 2, 3a HCKJIOYEHHEM TORBOAOK
K BepXHAM NpHOOpaM, HePeXPHTHX TPeXXOAOBEHMH KpaHaMmH. Pacxoan B 3THX
BepXHHX IONBOXKaX ONpENeNAIoTCA B 3aBHCHMOCTH OT KO3(Q(HIHEHTOB 3aTeKaHHS
no smpaxenuo (11.45). Ias Bepxmero sta)e-yana CT. 2 W BCeX 3Ta)e-y3JOB
Cr. 3 xospduupent 0=0,5 (B mpuGopu 3arexaer 50 % Boamm crosika). Taxoe
3HaYeHHe O TMPaKTHUeCKH COXPaHseTCH, KOrna MIHHH MOABOACK COCeRHHX npHOO-
POB OTJIHYalOTCs He (oJiee ueM B 2 pasa, a pacueTHas TeIOOTAaua — He GoJiee
yem B 3 pa3sa.

Ilns  3Taxe-y3noB C COOCHBIM, MOCTOSHHO ZReficrByiomuM 3. y. C7. [/
(puc. 11.32) 3maueHHs @ NPHHAMAIOTCA IO 9KCIEPHMEHTANbHHIM JRaHHEM, NpeR-
cTaBJcHHHIM aBTOpOM HAcTosimiero paspena (pHc.]1.42) B sasucHmocT# OT AHa-
MeTpoB yaia (derds, ydmons), Pacxofia B CTOsKe, STaXHOCTH 3JalHAf.

Tpumep 7. OnpeneddTb pacxox Boih Yepes JwoGofl Bepxmaf mpuGop Cr. !
(puc. 11.32), ecnn dy.cr=dy. s y=25 MM; dy noxs=20 MM. 3pan#e AByx-
3TaXHOE.

[Tyets Ger=400 xrfa. Us rpapuxa (cm. mynktap Ha puc. 11.42) Buamo, uro
cymmapHEit Ko3(dHIHEHT 3aTeKanns B oba npubopa ocym=0,5, T. e. uepes xax-
ABLE TPHGOP NMPOXOAHT (CGeym/2)-G=0,25-400=100 xr/u. [To coocHomy 3. Yy mne-
peMemaetcs (muHys npH6ope) G=400—2-100=200 xr/u.
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ITpumep 8. OnpelesHTb DacXoX BOAH B HHIKHeHl BeTke (npaBast 4acTb Ha
pac. 11.32), ecim TemnooTnaua KaXAOrO H3 UeTHPeX npHOGOPOB COCTABJISIET
7200 xJ:x/4, nJds BETCKOTO HJAH GOJbHHUHOrO 3RaHHs ¢ {,=85 °C H f,=65 °C.

Pacxox B BeTKe HjiM uepe3 KaxKAHi ee npHOGOp

7200.-4

p = ————— = 345 xr/u.
4,2 (85— 65)
ITpumep 9. Oupemenntb KO3QHIUHEHT 3aTeKaHH O AJas npHGopa ¢ OXHOCTO-
POHHHM mnpHCOeXWHeHHeM k BepXHel 3TaxHoil BeTke (pHc. 11.32).
[Tycts TensiooTRaua npHO6opa cocrtasiasier 2500 Bt (9000 xIIx/4), pacxon
B Berke 300 xr/u, #r=95 °C; AHaMeTph BeTKH H NOABOAKH paBHH 20 MM; COOT-
HOlleHHe MeXAy IKHaMeTpaMH BeTKH H OTBepCTHf Apocceib-wiafion C=0,6, Hs
HoMmorpammu (pHc. I1.43), noctpoenHoft no sxcnepHMeHTaiAblBM JaHhbiM JIMCH,
HMeem 3HauenHe a=0,47.
3HaHHe PacXoZOB BOJB H TEMJIOBHX Harpy3oK Ha y4acTkax NO3BOJsET Ompe-
AeJHTL H BCe HeoGXOAHMule TeMnepaTyphl BORB, HOCKOJLKY ¢nadenue remnepa-
TYPp HA YH4ACTKE NPONOPYUOHAALHO OTOQHHOL TCNAOTE», YTO OTBEYACT YCJOBHIO

te—tx Q| (11.58)
b tr—1o Qc-r.(Be-rKH)
OTtxyna
ty=lr — Q (tr — to)- (11.59)
CT.(BETKH)

Hpumep 10. Ons Cr. 2 oupepenutb ! H CPeRHIO TEMIepaTypy BOAE B HHXK-
nem npubope ¢ temnoornauefr 8500 xMx/u (pHc. 11.32). Mcxonusle nanube Te e,

yTO B TIpuMepe 6.
[To dopmyne (11.59)
V= 95———% (95 — 70) = 80 °C,
26300 - 8350
2.6300 4 0,5-8350

(95 — 70) me 75 °C.
2-6300 - 8350 -

fep. n.np = 95 —

Ing oOBIYHBIX TpaBHTAIMOHHBIX CHCTEM pacrosiaraeMoe JaB-
JieHye CpaBHUTEJbHO HeBesnKo (mMopsaaxa 500—1000 I1a), nostomy
B MpOTAXKEHHBIX 3JaHuAX, KaK MPaBu/0, YCTPAUBAIOT CUCTEMbI C HC-
KyCCTBEHHBHIM (HACOCHHIM) MNOOyXJeHHeM. IJTO [M03BOJISET CO3Ja-
BAaTb 3HAYMTEJbHHIE AaBjsenuss W olecrneuyuBaeT npuMeHeHue TPyO
neGosabwux AunaMetrpos. OrpaHnyeHneM sABASIOTCH TpeboBaHus He-
06XoxMMoOfi YBA3KM MoTepb AABJEHHS MO OTHEJIbHHIM KOJbIAM H
TpefesbHEE CKOPOCTH ABHUMKEHHS BOAbI B OTOIMHTENbHHX TPyOoIpo-
Bonax (CHull 11-33—75).

Ias XAaImX H o6umecTBeHHHX 3KaHHHi npH YCJIOBHEIX TNPOXO-

nax Tpy6:

T (1 S . 1.
15 MM o+« v o e v e et e e e e e e e e e e e e e e 1,2
20 MM u GoJsee . . e e e e v e 1ol

Jna?scnoMorarebHnX MOMEHIEHHIL
KHIHX ¥ OOMECTBEHHHX 3HaHHA . . + + + + » » . . . . 10 1,5
[MPOH3BOACTBEHHEX 3JAHHA . . « « + ¢« + + v o o o o . & nog

Ao ¢

B MPOH3BOACTBEHHBIX TOMEIWEHHAX o ¢ ¢ « ¢ 2 ¢ & ¢ + 4
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B kauectBe nobyautenst B TaKHX CHUCTeMax NPUMEHSIOT Opolelt-
JepHble (AHaroHa/bHbie) OAHOCTYNeHUYaThle OTOMNHTENDLHbBIE HACOCI
tuna UHUUIIC, TTPOH wn mentpobexubie tama UM v 1. O
CxeMa HAacCOCHEIX BOJAAHBIX CHCTeM aHaJIOrHuyHa pPaccMOTPEHHBM
poinle, He6osblluM cucTeMaM Jyyllle OTBeYarOT oceBhle (mpones-

£

. g
b= 40 T ]
. 130 /j 2 ..;JZ; 1 l/f/mmc e
/ o
s | A TN 0f—+ %]-CH% .%
32 il il -2n. |
f A: o |“"7 RN
A ] - S 14///4;/\< .7 —330
—— l/ll.':,ﬂ'w_' 4 “Z
PR ¢ 0
AN e Nsbm
= | ) W - '1,_'/41414175‘_ 20_
/2 g =t e 0 A
745 0o 1 2 3 4 5 G/I/t‘
[ ——— L i 1 L
! 0 4 & 17 Ib' ?0 G, MYy
Puc, 11.44. Hacoc tana IJHHHMIIC Puc. I11.45. XapaktepuctHka ua-
1 — nponemsep; 2 — Kopllye Hacoca; 3 — 3JCKTPO- cocos ITHHUHUIIC (n=1450
LBHTATCND o6/mun; d==105 mm)

JepHule) Hacochl KoHctpykuud LIHMMIIC (puc. 11.44), nozbupae-
Mble 110 TeXHWYecKOH XapakTepuCTHKe, npuBefeHHOH Ha puc. 11.45.

Hacochl (oauH pesepBHHIH) npucoefnHAIOTCSE K cOOPHOMY Tpy-
GonpoBoay oxnaaxieHHol Boabl y kotaoB (puc. 11.46). IOas ¢uk-
CHpPOBAHWS [AABJeHUS YycTaHaB-
auBaloTcs MaHoMeTpsl. Ilpu BH-

KJIIOYeHHOM Hacoce OHH [OKa3bi- rap——
BalOT  {aKTHYEeCKYI0  BHICOTY ,
CTOSIHUS BOAB B cHcTeMe (ypo- 08606naA (
BeHb HanojaHenwus). Ilagenue Maromemp)
flaBJieHus 10 MaHOMETPY Gyaer %
yKa3bBaTbh Ha CyIIeCTBOBaHHE

HEIJIOTHOCTEH B CHCTEME, YTeuKy to o |
u3 Hee Boabl I1pu gefictByromem 13 cucmems!

Hacoce morepeMeHHOe 3aKpH-
THEe M[POXOJHOrO CceyeHusg 3a- Puc. 11.46. Cxema o6Basku TpyGompo-
ABUKKH B TouKax A unp B gaer BOAOB UEHTPOGEXHEIX  LHPKYJIALHOH-
BO3MOXKHOCTh W3MEpHTb japje. 'BiX HAcocos
Hue B TpyOe, nmojamibeii BOAy
B cuctemy (B KoTabl), uaum B oOpaTHoM cGopHOM TpybGonpoBoje.
Pasnocrs 3THX nokasaunuii onpejensietr ¢hakruyeckoe JaBjeHWe, pas-
BHBaeMoe HacocoM.

anKynﬂuuonnme HacoCchl HepelKo cHaGXalotcs OOBOAHOH JH-
nueH, oTKpeiBaeMoil OOBIYHO MPU HX OCTAHOBKe. DTy JWHHIO MOXKHO
BOBCE He YCTpauBaTh, €CJAH OPHEHTHPOBATbCS HA BO3MOXKHOCTD
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nponycka BOJABI uepes HCMIEPEKPBITHIC 3aABHXKKAMH, HO OTKJIOYEH-
HBIC OT 3JIeKTPOceTH Hacocul. Bo n3bexanue BUGpalHu K LIymMa UAP-
KYJSALLHOHHBIE HACOCHI YCTAaHABJAHWBAIOTCd HaA 3JACTHYHBLIX HNOAKJIAA-
kax. Eme Jaydlle npuMeHsTh cneuuasbHble amopTuaatophl. IIpo-
XOABl MeXAY HacoCcaMH oOCTaBJsiioT He Mmenee 0,75 M, mnepen
HEUMH — 1,5 M.
Maccy Boapl, ncpememaeMoli HacocoM, G, Kr/4, ompepensioT
U3 BeIpaxeHHus, ananornysoro 11.57,
G=—9 (11.60)
4,2 (fr — to)
rie Q — tennioBas MOLLNOCTb CHCTeMbl, KJI[K/[4; fr, fo— TEeMHepaTypel COOTBET-
CTBeHNIO ropsivell u obparnol sonml, °C.
O6bem Boawl V, m%/u, nepemertaeMol 11acocom B cHCTEMeE:
V = Glp, (11.61)
rie 0 — mIOTHOCTb BOABI, Kr/m3.
ITponsBoanTebHOCTb, AaBle€HHe W MOLIHOCTh Hacoca INPH He-
COBOHaJeHUH HX C JAaHHBIMHA 3aBOJAa-H3roTOBUTeJA IePeCHHTBIBAIOT
no dopmynam

G, = G (m/n); (11.62)
pr=p (m/n)% (11.63)
Ny = N (ny/n)p?, (11.64)

rie G, p 1 N — npousBOAHTENBHOCTD, AABJCHUE H MOLLNOCTb Hacoca HPH YaCTOTe
Bpamenuus Bana #; Gi, ps, Ni1— HDeliCTBHTe/IbHBIE NPOU3BOJAHTENBIIOCTD, AABJEHHE
H MOIIOCTb NAcoCa MPH YacTOTe BpalleHHa Bala Ni.

Hepenko uacrora Bpaulennss Basja HoA0GpaHHOro LEHTPoGex-
HOTO Hacoca He COBHajaeT ¢ 4acTOTOH BpallleHHS 3J1eKTPOJBHTa-
Teasd. B aTom ciyyae HPHMEHSIOT KJIHHODEMEHHYIO mepepady. [{u-
aMeTpel LIKHBOB 3JE€KTPOABUraTeNsi W Hacoca oNpelelislOT U3 pa-

BEHCTBA:
dﬂ/d3= naln};. (11.65)

MOmHOCTb 3JIeKTpoABHUraTEN A, KBT, AJS TAPKYJASIHOHHOTO Ha-
coca onpeneJsisieTcs U3 BeIpaxKeHus
N = a’Vp ,
3600- IOOOTIHYIK. p.n

rie p-—— AaBjenue, paspuBaecmoe IacocoM, ITa; Mu ¥ Me. p.n — KIIJ cooTser-
CTBENIIO HacoCa M KJAUHOpeMennofl mepefaud; o’ — KoaddHumHenT sanaca.

[Tpu onpeleneHHd MOLIHOCTH 3JeKTPOABHraTelisl KOIPOHUHEHT
3anaca HasHadaeTcs paBHeIM 1,5 (ans momuocte#n no 0,6 xBt) u
1,3 — npu Goabwnx momuoctsix. KIT{ nacoca ms npuHAMaercs no
ero XapakTepHCTHKe, a KJIHHOPCMEHHOH Hepenayd fxpn PAaBHBIM
0,95.

ITpumcHeHHe HCKYCCTBEHHOH (HACOCHOH) IUPKYJSAUHA B CHCTe-
Max OTOIJIEHHs] TIpelycMaTpHBAET HCIONb30BAHHE H eCTECTBEHHOTO
(rpaBuTaunoHHoro) AaBaenus. Ilocieanee mNpu rHApaBIHYeCKOM

(11.66)
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pacuete TPYGONpPOBOAA YUHTHIBACTCS HAPSAY ¢ HACOCHHIM, HO B pas-
mepe 50—70 % nanGosbuei ero Besuuunsl. Takum oGpasom, Kop-
PEKTHPYIOTCSl YCJIOBHSI PaGoTh HACOCHO-BOASIHON CHCTEMBI  1JisI
cpelHHX TeMIepaTypHEIX YCJOBHH OTONHTENpHOrO TNepHoja. 3a
pacueTHoe JaBJeHHE NPH KOMNEHCAUHH NOTePh AABJAEHHS NPH JBH-
JKEHHH BOAB HPHHHMACTCS

ﬂpacu Orgpll + (Ov‘ -+ 0)7) prp- (]].67)

7.3. TuapaBnu4eCKMi pacyer gMamerpos
oronurensHuix Tpy6onposogos

ITpn pacuere nuameTpoB TPyO Ha y4acTKax UHPKYJ/ISLHOHHOTO
KoJblla cHadaja dMH 3afarorcs. JlHameTpe MACHXKHb ObITh Ta-
KHMH, YTOOGH pacnosiaraemoe AaBiaenue p, Ila, ¢ HeGospllum 3ana-
COM OTBedyaJsio moTepe AaBJieHHs] IPH JBHXKEHHH BOAH B TpybGompo-
Bojax. dTa HOCHeAHssl HpeacTaBiseT cobofi cyMMy moTepp OT
TPEHHs1 B HPSMBIX TPYGax prp M HOTEPh B MECTHHIX CONPOTHBJE-
HHAX Puc:

p = prp -t Pu.c: (11.68)

Metonuka pacueta AMaMeTpPOB OTONHTENbHBIX TPYOONPOBOAOB
NPUHIHIIHANBLHO He 3aBHCHT OT BHAA Temjonocutens. [Toreps Ha
TPeHHe prp, I1a, onpenensercs no dopmyne Mapen:

A v
= — —pl= R, 11.69
Prp ) 2§D ( )

rie A — Gespasmepnblit KodbdumuenT TpenHs (SKBUBAJEHTHAA IIEPOXOBATOCTD
BIyTpelliell NOBEPXHOCTH OTOMUTENbHHX TpPYS, R3=0,2 MM); d — BuyTpennuf
auaMetp TpybonpoBoma, M; [ — nmuna TpyGompoBofa (pacueTHOro yuacTka), M;
U — CKOPOCTb [BHXKENHs NepeMellaeMoll XHAKOCTH (BOAM, Hapa u T. A.), Mm/c;
p — maoTHocTh (0GbeMHAsi Macca) TENVIOHOCHTeNdsd, Kr/m3; R — ynedbnias moreps
lasnenus ot tTpeuus, [la/m:

Av?

d-2

R= 0. (11.70)

Kak u3BecTHO, cONPOTHBIEHHE TPEHHSI 3aBACHT OT pexUMa JABH-
KEHUSI KHUJKOCTH, KOTODHIH XapaKTCpH3yeTcs 3HaueHHeM KpHTe-
pusi PciiHosbAca M I1ePOXOBATOCTbIO BHYTPEHHEH IOBEPXHOCTH
CTEHKH TPYOHL

HecnemoBanunsi aBTOpa pasjesa MoKasaJu:

1) B TpyGax BOASHOrO OTONJICHHs BCTPedaloTCsl BCe THAPABJH-
YeCKHE PeXKHUMHI;

2) nauGoJiplilee pasjinyue IOCACJHHX HpPHCYINE JBYXTPYOHBIM
CHCTEMaM H OJHOTPYOHBIM € TIOCTOSIHHO AeHCTBYIOUIHMH 3.Y;

3) OTHOCHTENBHO BHICOKOE 3HAYEHHe Re 1J1s1 OTOTHTENbHBIX Ma-
THCTpasiel yKa3plBaeT Ha CYHICCTBOBANHC B HHX TIePEXOJHOrO I
JaKe yCTOHUHUBOrO TYPOYNCHTHOIO pekuMma.
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Hns cyxpaenusi o6 HMeloLleMcsi peXHMe B OTONHTENBHBIX TPY-
6ax yno6HO NPOBOAHTH CONOCTaBJeHHe (AKTHYECKHX PaCXOLOB
B HHX C PacxojaMH, OTBeYalOIIUMH NpeJeJbHHIM 3HAYeHHSIM Re
(ta6a. 11.21).

Ta6anna 11.21
NpuGnuxentnie snadeHus NPeAEbHLX PacXonoB Gypeg, Kr/a

dy' MM anen ane}l anpea

15 no 40 12—15 390—540

20 40—57 15—35 5401000

25 57—73 35—60 1000—1700

32 73—97 60—80 1700—3000

40 97—110 80—110 3000—4000

50 110—140 110—180 4000—5000

65 140—180 180—300 5000—8000
MIpuMeganmue, G;!pea— npemgesbHEA  pacxXoX [MpH JaMHHAapHOM

pexnme; G" — TO ¥e, MPH peXHME IVIafKOro TpeHus: G: ep — TO Xe,

npen
OpH NePeXOZHOM pexyMe (Hauano yCcTOMyHBOTO TypOyJNeHTHOTO TeueHHs)

B MecTHBIX CONpOTHBJEHHSAX, T'Jle H3MEHSeTCsl CKOPOCTh H Ha-
npabJieHHe (CTPYKTypa) JABHXKEHHs JXHAKOCTH, HOTeps AaBJeHHS
Pu.c, 13, onpenensierca no dopmyde Befic6axa:

2
Pu.c"’ECTDEZ, (11.71)

rie { — GeapasMepHbifi Koo ULUHEHT MECTHOro CONpPOTHBJECHHA (K. M. C), OOBIYHO
onpene/isieMblfi ONBITHEIM NyTeM; MpHGJHMeHHbIE 3HAUEHHA K. M. ¢ AJs LEHTpaJb-
HOTO OTONJIeNHs IPHBeleHbl HIXe:

4

Paggatop . + + ¢« v« v v i i e e e e e e e e e 2
Korabi:

CEKUMOHHHEA . . . . . . . . . .. e e e e e e e e 2,5

TEOVIOEMEHM « « . v v v v v e e e e e e e e e e e e e s 2
BHesamHoe PACIIHPEHHE . . . « « v o o v o 0 ¢ o o o o 0 0 e s 1

» CYREHHE .« . . v v o v 0 e v e e e e e e e 0,5
Tpofinuku:

OPOXORHOM « « « v & v v v v e v v v e s s e o e e s e s 1

OTBETBUIEHHSA . . . . « & o o + « s o + o v o o v o v a u s 1,5

OPOTHBOTOUHBIM 5 « « + + + v o v o w0 0 v o o o o a0 v o 3
KpecToBHHEB:

OPOXOAHAM o « v v v =+ v 0 o 6 v a0 o o o e e e e e 2
OTBETBICHHM .« « « « o o o & + o o 0 o o o o o o o o v » . 3
105 ' 0,5

OTtBogH:
MAPOKHEH + « + v« v v v o o o o b e e e e e e e - 0,5
51 7 - .. 1,5
VILOMBHER  + » + « v v o e e e e s et e s e e e s e e e 2
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3naueHuss KO9pHHUUKEHTa { MECTHOTO CONPOTHBJAECHHS apMaTyphl
AJis1 UEeHTPaJbHOrO OTOMIJEHUS B 3aBUCHMOCTH OT AxraMeTrpa pr5
caeayoouue;
dy=15 d, =20 d, cBbime 20
Kpausi: Y Y y

ZBORHOM peryJlupOBKE H NPOGOYHBIR 4

TPEeXX0A0BOfi MPOXoaHOMH . . 3

TPEXXOA0BOH NMOBOPOTHHI 4
Bexnruau:

mpAMO®X . . . . . . . ... . ... 16 1

KOCO# 3
3aaBuxKKa . 1
Jlpoccenb-Kaanad . 0

Ilast ynpomeHHs] pacyeToB MCNOAB3YIOT TabJuubl W HOMO-
rpaMmel. Homorpamma (puc. I11.47) cBs3biBaeT KOJIHYECTBO H CKO-
pocTs BOAB, mpoTrekammei B Tpybe, AHaMeTp, YAEJIbHYIO TOTEPIO
JaBJieHHs] W jJaeT TOTOBOE 3HAYeHHe JMHAMHYECKOTO [aBJeHHs

2
Py=—0. (11.72)
2

B cucTemax BOASIHOrO OTONJIEHHS HOTEPH Ha TPEHHE H MECTHBIE
CONPOTHBJEHAAl NMPHMEPHO paBHB, Eciu aJst UHPKYJAAUHOHHOTO
KOJIblla pacnojiaraeMoe JAaBieHHe (TpaBHTAllHOHHOE HJH CyMMa
COOTBETCTBYIOIEH AOJH TPABHTALMOHHOTO H BCEr0 HAacocHOro) p,
a obmas AJuHa TPyOOImpOBOJOB /, TO cpeaHee 3HAYEHHE Y/EJbHOTO
CONPOTHBJIEHHs1 Ha TpeHue, [Ta/m,

Rep = 0,5p/ 2 1. (11.73)

ITpeaBaputenpHo AJad pacuera TPYGONPOBOAOB Ha MOITAXKHBIX
NJlaHax 34aHHYg MNOKa3HBalOT OTONHTEJBLHBIE HpHﬁOpbl, 3TaxKHbIe
BeTKH, CTOSIKH H MOJABOAKH; HYMEPYIOT CTOSIKH H IOMEINeHHS, yKa-
3pIBAIOT TEIJIONMOTEPH TOCIEeAHHX. Ha COOTBETCTBYIOIIHUX mJanax
HAHOCAT ropsiuyl0 ¥ oOpaTHyK MarucTpaju (B HOABaje W IOANO-
Jbe — 110 CTeHaM 3JaHuf, 1a uepjlakKe — Ha pPacCTOAHHH 1 M or
nux). Ha akcoHoMmeTpuueckofi cxeMe CHCTeMbl OTOIUIEHHSI NPHBO-
JSITCS: TEIJIOBble HAUPY3KH NPHUGOPOB, AJIHHBI, TeIVIOBble HarpyskKd
H HOMepa DacCyeTHBIX YYaCTKOB TPyOONpOBOAA, 3aMOPHO-PEryJIHPO-
BOo4yHasi apMaTypa y npubopoB, Ha CTOfKax, 3TaXXHBIX BerTkKax, Ma-
TUCTpAJNAX, HA BBHAENAEMBIX HAa CXeMe OTAe/NbHO OTKJ/JIIYaeMHX H
peryaupyemMblx mogacaiHblx BeTKaX CO CTOSKAMH, Y KOTJIOB, HACO-
COB, Ha OTBeTBJIEHHAX OT TeHJIO(pI/IKaLlI/IOHHOI‘O BBOJia B 3JaHHe.

ITpumep 11. 3anpoeKTUPOBATh CXeMY H DAacCuuTaTh AHaMeTPH TPYGOmpoOBO-
JIOB [PAaBHTANBOHHON CHCTEMbl BOASHOTO OTONMEHHS [/l 2-3TAXHOTO IKHJIOTO
JAoMa C MecTHOM koTesibHOH (2 KoTJaa), pacmojoxenHolt B moiBaJe.

Tenjonotepn noMeweHnfi ¥ noMepa TNOCAEANHX HpHBENCHH Ha HJjanax
(puc. 11.48 u 49). TennomoTepy caHY3/JOB H BHYTPeHHHX KODHIOPOB CYMMHpPO-
Bankl ¢ TEMJIONOTepAMH CMEXHHIX MOMELIEeHHH, HMeIHX Hapyxubie cTenbl Ilo-
CKOMIbKY TemJIoBbifeNieHne KoTeJbHOro OGOpYAOBaHus (KOTVIOB, TPYS, apMaTypHl

H T, 1.) NPAaKTHYECKH KOMNEHCHpYeT TeMJOMOTepH KOTeJbIIOH, HarpeBaTeJbHbie
AOpuGopsl B Heli He YCTpauBaloTcs. He TpeOyercsi OTOMJEHHE H OCTajbHBIX TOMe-
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ienuft mogBana. B orannuBaembix momettlennax [ u Il sraxed mpemycmorpernbl

JBYXKOJIONHbBE YYTYHIBIE pagHaTopbl CO CTPOHTENBHOR BbicoTOf 500 MM,
YuurbiBag HadnuHe B 3JaHHA vYeplaka W TNOJABana, NMPOGKTHPYIOT CHCTEMY

¢ mpoknafkof pasBoasulefi marucTpanm no 4Yepaaxy, cbopmnoil — B mogsate. Kak
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Puc. 11.47. Homorpamma Aaas pacuera AHaMeTpoB TPYOOmpOBOAOB BO-
JSIHOTO OTOMVIEHHS

NpaBujo, OTalJHBaeMble MOMEUIEHHS HMEOT MO ONHOMY OKHY, HOA KOTODHM yCTa-
HaBJuBaeTCs panuarop. Hnsg obecmeueHHss NMOKOMHATHOM pPEryJHPOBKH TEmIOOT-
Jaud TOCJAefHWX Y KaXKIOro M3 HHX NpelycMaTPHBAIOTCH HIIMBUAYaJbHbiE pe-
TyAgTOpEl H OTKJIOYaeMas He3aBHCHMO OT OCTaJbHON KOMMYHHKALHH MOABOJKA.
Coo6pasno 2TOMY, AJsl NAHHOrO 3[aHHs BhIGHpaeTcs CHCTEMAa OTOMJIEHHS C pa-
JIUATOpaMu, PACHOJIONKEHIIbiMH Y CTOSIKOB,
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B JecTHHYHBIX KJeTKAX HHAHBHAyanLHAA PEryJupoBKa pajHaTOPOB He Tpe-
AycMartpuBaercsa. Bionne mocTatouHO Hcllonbp3oBaliMe JHIIL 1IpOGOYHBIX KPAHOB,
yCTaHABIUBaeMbIX, Kak H Ha BCeX CTOfKaX, B Bepxiedl u Huknefl ux uacrax
COOTBETCTBEHHO /0 H mocje TPOHHHKOB ¢ MpoOkofl. PaauaTophl JeCTHHUHBIX KJe-
TOK MpeJycMOTPeHBl TOAbKO Ha I sraxe,

fnaw nodbane
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Puc, 11.48. Tlnanun noaBaia u uepiara XUMOTO JOMa C yKasaHHeM CHCTeMHl BO-
ASTHOTO OTOIJEHHs
I ¥ 2 — KOTAW AJist OTOMJIENHs; § — KOTeNl ;s ropsiuero BOJOCHaGXKenHsa

Pasvemenne croskoB HPOIHKTOBAHO KAK MECTONOJOMKEHHEM pajHaTopPOB
(mon okuamu, y BXOAHBIX ABepeft), Tak U 1eJecoo6pasHOCTbIO MPOKMAKKH CaMO-
CTOATENBHEIX CTOSKOB B JIECTHHUHBIX KJIeTKax (Yalle OCTa/bHBIX OTKJIOYaeMbiX
Ha peMONT) H B HapyKHBIX yriax 3[auds AJa UX yremienus (puc. 11.49).
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,[Lnﬂ Toro uro0nl TojAnee OXBATHTh METOJHKY pPACUYCTa Pa3JIHYILIX CHCTCM,
B JIeBOH MOJOBHIle 37allHs YCJA0BIIO OpHMelNena lIByXpréHaS{, a B npaBoﬁ—on-

HOTpyOuas cucrembr (puc. 11.50).
Becbma Baxen mpaBHJbIbil BBIOOD udcaa H PACHOJIOKEHHS OTAENbUBIX Be-

TOK CO CTOAKaMmy, yBS{BbIBae‘V[bIH C MeCTONOJIOXEeHHEM KOTeJbHO# (HJ'[H TeHJIOCI)H‘

d)
@ @ Mnan Iamenca @
H _J
l! l Bxod & xomensnyr 120 12
YJ L 1546 2010
S 101k E l= e Otz
ll 5}3 O 5 - ﬁ45
i ir:f w97 Tl
. .
lﬂ IE E X oo
T(! /,I‘f, lUI U ) @ ﬂ__’ o ()I??
”L‘f"@]— jg - ‘—m_L ,4__,13 L s = i 845
) e 138 3 @ 174 m —fi?
ﬁ 7 Aﬁ O ( o y o o
I.‘/’«’/j 1270 1070 1775 1775 1079 1270 ] 1970 |
L n gy e . :,_L.“%__ [
= = 1 =1
@ ® ® @ ® )
b)
@ : @ @ Dran i amasia
: oA U’”é ' -
i 2120 1240 @
A v =
o Ci R OYE
" e L 1180 870

Puc. 11.49, TTosTaxHble nAaHbl XKUAOTO JOMA

KayHOMHOro BBOAA), AaBJendeM TemonocHTtess. JKenaTennHo pacmonaraTh Takde
BeTKH nodacafHo, obGecreynBasi THOKOe DEryJHpOBAaHHEe OTOMJIEHHS C YYETOM Ha-

NpaBJjieHds COJHeuHOH pajavauuy ¥ Berpa®.

* JTIoMellieHHS ¢ OTJM4YHBIM OT OCTaJILHBIX PEXHMOM OTONJIEHHS AOJXKHH 06-
CNYKMBATLCA CAMOCTONTENLHO OTKJAIOYaeMBIMH H PeryaHpyemumu BetkamH. Oco-
Genno ymo6ubl AJsl 3TOrO rOpH3OUTAILHBE CHCTEMBL
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B paccmarpuBaeMoM chyuae Bbillesienbi deTHpe modacafnbie BETKH, CHMMCT-
pHYHO DACHOJIONKeHHble MO OTHOWEHHIO K KOTeJblIoW. YCTPOHCTBO OMIIOH HIMH
nByx Gosiee MpOTANEHHHX BETOK ObiIo 61 MeHee yiauubiM. [3-3a uanmuns cpad-
nuTeNbHO 1ne6onblioro TPABHTALHOHHOTO AABNeNHs B HPOTAMKENIBIX BeTKaX MpH-

1546 10 115
Mmp :55
& 74
B\

b A 7/ D L -V it 11§ St 1 S0y (T T, S e
& w@ _______ £ R [—r‘;‘l—J ::@[:‘ﬁ——] ‘., @ @
pe. !
—_— '~ — .{* —
@/Kc;n./-b’ S oms ;@_

!

@ e

il 7“0mcm. 1-8
Vs 4

@

Vil
2 ,%0mcm.3-13

Puc. 11.50. AxcouomerpnuecKas cxema 4acTH CHCTeMbl OTOIVIEHHS XKHJIOrO AOMa

uuioch  Obl ApHMenatsh TPYOH 3HAYHTENLIBIX JAHAMETPOB, 4 HPH DPeMOlTE BHI-
KJI04aThL OTOHJElHe C€pa3y BO MIIOTHX TMOMeMeNHsX.

B kauvecTBe rpaBHTAUHMOHHOrO AaBJleHHs B paccMaTpuBaeMOM cllyuae yuTeHO
Junb [aBJeHHe, BOSHUKAIOILEE B pesyJbTaTe OXJax/IeHHs BOAM B HarpeBaTelb-
HBIX OpHOGopax. B Boasubix CHcTeMax HabJio-

AAETCs TaKXKe OXJaxJeHHe BOAb M MO 1JHHe  p . [lg

TpyGONpoOBOAOB, KOTOpOE CO3AaeT MAOHNOJHH- 1500
relLHOe rpaBHTAanMOHNOE faBaenne APe. cp, Tsr
[Ta. DTy Be/MMuuUy MOKHO NPHHHUMATbL WO PHC. -
BITOM TpO-

I1.51, cocraBjennomy I OTKp p 1000 L= Tt

/—z/’
Puc, 11.51. Tpaduk ana onpeflefieHHs HLOHON- L= yﬁ%ﬂ
HTCJALIIOFO TrpPpaBHTAIIHONHOrO AABJIEHHA Ape.rp 500 P — - __\_
OT oxJaxAeHHa BoAbl B TPyOONmpoBOAAxX CH- T == T T LY
crembl (I — ropH3OHTAJBHOE DACCTOSHHE OT - A]_E’f;,__{;
IJIaBHOTO CTOSIKA 10 PACYETHOro) 0 1 ~Ior
—— ABYXTPYGHOM ¢ ecTeCTBEUHON HHPKYyAANHEN; 20 40 60
— — — BYXTPYGuOHA ¢ HCKYCCTBEHNOH HHPKYNALHENR; Z,M

—«—.— OnNOTPYGHOM ¢ HCKYCCTBEUHOH MUPKYAALHER

KIA[KA CTOSIKOB, HO IpH H3OJHDOBAHHBIX MAruCTpanbHbIX TpyGomposoxax. Ecau
CTOSIKH TIPONOKEHH B TPyGe Ges M30AAlUH, TO K Hokasaredsm Ap BBOLHTCA IO-
npaska 0,75. ECau cTosIKH H30JIHpOBAHBI, 4 TAKXKe I CHCTEM C HHXHEH pa3BoA-
WO MaruCTpPaniblo BeNHYHHY Ape rp BeBce He ydurniBaiot. Oma ne yuuThiBaeTcs
W B NpPHBOAHMMX IHke PACUETAX, NOCKOALKY YCJOBHO MPHIIATO, UTO CTOAKH HpO-

NOXCIIN ¢ H30AsILHeil B TpyOe.
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Asyxrpybras cucrema

Kak npumep, paccumraeM xolbuo uepes jeBuii moxumii pagmarop Cr. I
B 51oM Konbue BOSHHKaeT naumenbliee IPABHTALKONIOE IABJeliHe, MPHYEM pac-
X0J BoAb jaxe Conblie, YeM HpH pacyeTc yepe3 OPaBhid (Goablilas TemJaoBas
narpyska) pammarop.

Hns xunporo afianus mepenaj TeMmepaTyp B cHceTeMe Af=fr—fo=95—70=
=25 °C. Pacnosaraemoe rpaBHTAyHONNOC AABJEIHe B KOJIbLE

Py = gh (Po — pr) = 9,81 (1,3 - 2,0) (978 — 962) = 517 Ila,
CpenHsia yaesbnas norteps AaBJenus
Rep = 05-p, __05-517 _, Majit.
3 66,5
Konbuo coctour u3 17 pacueTHblx yuacTKOB, AIHHB lys KaMOTOo H8 HHX H

cymmapnas 2{=66,5 M npusegenst B taba. 11.22. Pacxoa Gyy, Xrf4, moicunThi-
Bascsi HO BHIpAXeHHio

G = 0,86Qy4/(fr — fo)- (11.74)

3anaBasch AMAMETPOM TPYG TAKHM, 4TO6H BbIGHpaeMasa Ryy 6blna 61u3Koil
K Rep=~4 Ila/m, no nomorpamme (puc. 11.47) nna Tpy6unl npuuATOro AHA-
Merpa dyy AXOZHM CKOPOCTh BOAbl U H AHHAMHYECKOE AaBienue pr. CymMMa sna-
Yenuit K. M. ¢ AJS KaxAOTO y4acTKa BHABIsETCH H3 AKCONOMeTPHUYECKOH CXeMbl
(puc. I1.50) u mnaxomurcss B COOTBETCTBHH ¢ [JaNibiMH, OpPHBEJCHIBIME TNia
c. 144,

Paccmorpum, nampuMep, ydacTok [X ¢ paiMaTopoM, HMeIOWHM Tefli0BYIO

narpysky Qy==1118 Br. KonuvectBo Boabl Gyy == W = 38 kr/u. Ha
HoMorpaMme I[aKJOHHBIe JHHWH, BbipaKaioliHe 3Hauenns Rya=Rcp=~4 Ila/m u
Gyy=38 Kr/u, MepecexkaloTcss B TOYKE, KOTOPAR PACHMONONKelld 33 HpeldefaMy Npax-
THYECKH MHNHMAaJbHOTO AAs TpyG BOJAINOrO OTONAenHs AHaMerpa dy=15 Mwm.
[Tpunumaem B pacuere 2TOT AHAMETP H HAXOAHM, 4TO OpH dyy=15 MM U Gyq=
=38 Kr/u HCKOMEHIe pacueThble 3nadenus 6Gyayr: Rys=3 Ila/mM, vy+=0,055 m/c,
p»=1,5 ITa. ITockoambKy lya=1,5 M, To MOTEpH na TpPellHe Na ydacTKe Prp=Ryul=
=1,5-3,0=4,5 I1a.

Hanee, nepexolis K ompellesleHHI0 mOTepb Py, c=2, Ila, onpefenseM, 4T0 AJs
yuacrka [X X{=8,5 (rpofinuk na orBeTBjenue cTpyd §=1,5; orub croska, T. e,
ABa otBoja §{=2-0,5=1,0; orsox Tpy6H B yray napyxuo#t crenbl §=0,5; kpan
ABOMION perynHpPOBKH Ha Yy4acTKe ¢ MHUNHMAaJbibiM PAacXOAOM H MHIHMAJbIIBIM
AuaMeTpoM {=4; OTCTym OT cTenbl K mpoxoinoi ¢yropke panuaropa {=0,5;
nonoBHNA pafuaropa {=2-0,6=1)*

Takum o6pasoM, Besnuuna pu.c=8,5-1,5=128 Tla, a obmas norepa nua
yuacTke (Ha TpeliHe U Iia MeCTiible CONPOTHBJEIHSA)

Prp =+ Pu.c = (R +2) = 4,54 12,8 =17.3 Ila.

Tpu nonGope AuaMeTpoB TpyS, O6CAYKHBAOIMHX BepXnuil paguatop Cr. I,
Heo6X0AHMO yueCTb BOsHHKaIOllee B HeM 3HAuHTENbiOe TPABHTALHONNOE JaB-
Jenue

pi=9,8(43 + 2,0) (978 — 962) — 986 ITa > 517 [la.

* Bropas nonoBHHA 3nauenus K. M. C AJs PaiHaTopa OTHecena K Y4acTKy
IX'. Das wero §=5,0 (pammarop ;=2,0-0,6=1,0; orcryn {=0,5; kpecTopHNa NpH
noBopore £=3,0; 0TBOA B napyxnoM yray crenb {=0,5).
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ITockoabKy MAaBJeHHSt B Ha4aflbHOA 4 M KOHewHofi 6 Toukax YBASLIBaeMbIX
napaJnnejJbHo COEJHHEHHBIX HOJYKOJer (a—palmaTop A—6 nu a — pajana-
T0p 6—6) poaxubl GHITh OJNHHAKOBH, YCIOBHE pacuyeTa:

(RU+2)yy x = DRI+2)yy yir 1x, 137 + (986 — 517).

INpu monbope npuamerpa TpyOm mpaMmoTouydoro CT. 3 HEOGXOAMMO YYHTbI-
Bath (PaKTHYECKOE [aBjenue B NEeM

p3 = 9,8 (0,9 - 2,0) (978 — 962) = 454 ITa.

ITockoabky AAaBJEHHS B HAYalbHOA H KOHEUHOH TOYKAX YBA3HBaeMHX ma-
paJJlelbHO COeJHHEHHBX MOJYKOJell JAO/NKHHE GObiTh OJMIIAKOBH, YC/JOBHE pac-
yera

(RL4-2)yy x1 == (R 2)yq v1, vi1, viI1, 1X, 1X, VI’ vI' T
4 (454 — 517) Tla.

B pacuere norepu naBnenus B CT. 3 GyAyT npejCTaB/eHb JHIIL HA OMHOM

95 — 70
3HaueHneM X{=15,5 (2 TpoAnnka orBeTBJjenus — §==3,0, 9 orsomos — {=4,5,
2 npo6ounbiX KpaHa —- [=4) *.

Ha ocHoBe BHINONHeHHS COOTBETCTBYIOMIHX YBA3OYHBIX PAacueToB OHpPCAC/sA-

I0TCA IHaMeTphl BCEX OCTAaJbHHX y4acTkoB Berxk# co CT. 1, 2, 8, 4

PACYeTHOM yuyacTKe ¢ HOCTOSHHHM pacxogom G = = 174 kr/u u co

O0norpybras cucTema

INpousBefien THAPABAMYECKHE pacyeT HauGoJee MPOTANKEHHOTO KOJbIA yepes
Kotel H maapumil ot Hero Cr. 8. Ilpn 3TOM yuTeHo, YTO Y44CTKH € HAHOOMBIIHMH
pacxogamy, takue Kagk I—I’, II—II’, III—IIV, sBasiorcs obmwumu # AJS OJHO-
TpyOHO!i W ABYXTpyOHo#i Berok. Ilorepnm pAaBnenus u AHAMETPH 3THX YYacTKOB
yxKe onpefmenedn (cm. ta6a. [1.21).

PacmonaraeMoe rpaBHTANHOHHOE [AaBJEHHE P .. . B KOJbOE 4epes OJHOTPYG-

ot Cr. 8 rpaduuecku orBedaer puc. I1.50 nasa omHorpy6uoro croska c¢ mo-
CTOSIHHO JefCTBYIOUHMHE COOCHLIMH 3. V:

Gor s 0,86 (2170 - 2110) — 141 xr/u,
95— 70
t'==a'95—(ﬁm = 95 — 13 = 82°C.

1-143

IIpuniuMasi TJAOTHOCTb BOALI B COOTBETCTBHM C TOACYHTAHIILIMH TCMNCpPaTy-
pamu (cm. c. 125), nafigem

= 9,8 (4 - 2,0) (970,8 — 962) 4 9,81 (1 - 2,0) (978 — 970,8) =
== 729 Ma.

Taxum 06pasoM, AJa mpeofoJeHHa mnoTepb AaBjeHna Ha ysacrkax XI, XII,
XIII, XIV (Braiouas sjech H CGOpHHE yyacTKH TPYOOHNPOBOAA C COOTBETCTBEHHO
OJMHAKOBLIMA PacXofaMH BOJH) MOXeT OHTb H3PaCXOJOBAHO

Pers =ARIHDyy 11, iy, mi—n =729 — (205 125+
- 105,5 -+ 93 20,1 -+ 26,1) = 729 — 194 — 525 Ila.

pCT.8

* ConpoTHBJEHHE TPOAHHKOB C MpPOOKO#H, yCTalaBJHBaeMHX Na CTOsKAX, He
VYHTHBAeTES, TAK K4K B HHX OTCYTCTBYeT H3MEHellMe pacxojfa BOAH.
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IMocneAyomui  pacuer Tpen-
crapaed B Taba. 11.23. Ilpu stom
s staxe-ysnop Cr. 8 mpaHATH
CyMMapHbe 3HayeHHd K. M. ¢ JAJd
yana B neaom 2fy (coraaceo mpa-
Boft BepTHKaJbHOM IuKase rpadu-
KOB, NpUBEIEHHHX Ha puc. 11.42).
Hameuast cam cTofk, ero 3. y
MOJBOJIKH, HAampuMep u3 Tpy6 nua-
merpamMa 25X 15X20, nmeem:

a) 414 BepxHero sraxe-ysJa
C OJHOCTOPOHHHM pacmoJoXeHHeM
paguaropa Gy=3,24;

6) 018 HHXHEro ¢ JBYCTO-
POHHHM pacHoOJOXeHHeM pajHaTo-
poB {y=0,75.

[lpumeHenne  SKCIEpHMEHTAb-
HHX 3HauyeHull {y ympouaer # yTou-
HAeT pacuer (YYHTHBaeTCs B3aUMO-
BJMSHIE OTAENbHHX COCEIHHUX M.C).
HOna Tl-o6pasHbX CTOAKOB peKo-
MEHJYeTCA HCMOJb30BaHHE [IaHHBIX
aBTOpa HaCTOAILero pasjena, NpPH-
BefeHHnx B Tabn. 11.24. Ocobenno
ynpouiaercs THApPaBIHYECKHA pac-
yeT AJs TPYANE HOCAeJ0BATENBHOTO
coeqnHeHns menaoro papa [l-o6pas-
HBX crosikoB (puc. 11.37), xortopmit
CBOJAHMTCA JHIUb K OJHOR CTpOYKe
pacyeTHHIX 3amucef, a B3auMHasn
yBAI3Ka NOTepb [aBAEHHS COKpalia-
eTcsl 3a CyeT YMEHbLIEHHS YHCAA
napanjenbubiXx  nodacagHbXx KO-
Jen — A0 JABYX — INECTH A Beeft
OTOMATENbHOR cHCTeMH. Donbluum
YOpOILleHHeM H HaJeXXHOCTBIO YBA3-
KA TOTEPb OTJHYAWTCA H TOPH30H-
TaJbHble CHCTEMH, OCOGEHHO /75
HIDKHeRl TOPH3OHTaJbHOR BETKH (CM.
puc. 11.32). INoTeps naBienus B Hei

Pyu- (serxm)= Rl+ (2 Crp. o1t
+2 Cupo6.xp+4 Cpax) Po.

Henrp3s He OTMeTHTB, yTO
SKCIEDHMEHTHl aBTOpa pas-
Aeja BHSABHJIH  HeyCTOHYH-
BOCTb LHPKYJSLHH B 3Taxe-
y3jax IpH HUXKHeH mnopaue
K HHM TeNJIOHOCHTEeNST U He-
OAMHAKOBHX TeIJOBHIX Ha-

.

rpyskax Ha  IapaJiesbHO
HpHcoeqHHEHHbBle  TPHOOPHL.
YCTaHOBJEHO  ONPOKHAHBA-

HHE UMPKYJSUHH B HOJY-
KoJbLe depe3 npubop c 60Jb-
el Harpysko#l (/NeBH# npH-
Gop, puc. 11.52, a), rae cuin-

Ta6bauna 11.23

Pacuer jnamerpor TpyGOnNpOBOROB A OZHOTPYGHON BeTkH (xonbuo uepes Cr7. 8)

Tlpumedanne (BUAH M. C Ha y1acTKe)

1 Tpoitnmk oTBeTBienus; | Tpoliuuk Ha

cAMAHHe, 2 TNPoGKOBBHIX KpaHa

2 TpofiHWKa TPOXOAHbLIX; 3 OTBOLA

2 TpofiH¥Ka NPOXOAHBIX; 2 0TBONA

2 TpofiHWKa NPOXOJHHIX; 2 TNPOGKOBHX
KpaHa; 3 OTBeTBJIEHHH; 2 3Taxke-ysia
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Hee CKa3plBaeTCsl CTPHUATENbHOE IPAaBHTAUHOHHOE NaBJeHHe B HpH-
Gope, HanpaBieHHOe HaBCTpedy INOTOKY. Mepolt HopmaJH3alHA
ABUJaCh NOCTAHOBKA B TOYKE fl KPECTOBHHEI C BEPTHKAJbHOH pac-
cedgoit (puc. I1.52, g). Heonacnoe HapylueHne UHPKYJALHA HMeeT
MecTo H B npHOOpe ¢ OAHOCTODOHHHM, HO TaKXKe lapaJJesbHbIM
npucoefuHeHueM k crosiky (puc. 11.52, 6). U snech uemecoo6pasto
NpHMEHeHHe pacceuku 7. Vcmoabsys B Toukax fn oOblyHble TPOI-
HUKK Ge3 pacceuek, AJs CHIKEHHS POJH OTPHUATENbHOTO I'PAaBHTa-
UHOHHOTO JlaBJIeHHs CJelyel YBeJHUHBATHL IIPHHYAUTEIbHOE AaB-
JIEHHe NOJaBaeMON CHH3Y K y3Jy BOAH, obecneuuBass XoTd Gbl MH-
HUMaJbHBIH AJ9 3TOTO pacxol Boaw (rabu. 11.25).

a) T d) T 8)

( B -1

Puc, 11.52. Cxema ompoxuibBaHus LHPKYJASNHH B 3Taxe-
CTOAKAaX C Mapaile]bHHM HpHCOeAMHEHHeM HPHOGOPOB U
HHXCHefl Tofauedl K HHM Tperolielt Boxhl

a — [BYCTOPOHHEE PACMONOKEHHE PaguaTopos; 6 -—To K€, OfHO-
cTOpoHHee; 8 — KpeCcToBHHA C PacceyKod

N
¥

Ta6nuna 11.24

AKcneprMenTaNbHbe 3HadeHus K. M. ¢ &y aTaxe-ysaos I1-o6pasuoro crosixa
npd ORHOCTOPOHHEM PACTIONOKeHHH PANHATOPOB

G, Krju IpuGasku

d, 1,

- " 100 200 300 400 na yren | "o kpanss
3,0 17,4 17,4 17,4 16,9

15 2,0 15,0 14,6 14,3 14,2 1,6 3,5
1,0 14,1 11,8 11,6 11,6
3,0 13,7 12,3 12,5 12,3

20 2,0 11,6 11,0 10,8 10,5 1,4 1,5
1,0 9,5 9,2 8,9 8,8
3,0 11,2 10,3 9,8 9,7

25 2,0 9,5 8,7 8,4 8,3 1,2 0,8
1,0 7,8 7,8 7,0 7,0
3,0 9,7 8,7 8,8 8,0

32 2,0 8,4 7,6 7,2 7,0 1,2 —
1,0 7.2 6.5 61 6,0
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HHTepecHo, YTO NPH HCHOJH30BAHHH 3Ta)Ke-y3JOB C OAHOCTO-
POHHHM IOCJe[0BaTeIbHbIM IpHCOelHHeHHeM npHOOpOB K CTOAKY,
T. e. ¢ 00XonHON ceKuMell HJIH ¢ OOXOAHBIM TPYOHHM y4acTKOM H
TPEXXO/OBBIM KPaHOM, ONPOKHALIBAHME IUIPKYJALHA B HOABOAKAX
Ipu HIKHEHR nojaaye rpeiomiell BOJAL K CTOAKAM HCKJIIYaeTcH.

Ta6nuna 11.25

MuurManLHbie pacXoibl BOXHW TpH HHXKHER ee NMopaye K 9TaKe-yanay
€ OJHOCTOPOHHHEM ¥ MAPAMENLHBM PACTONONKEHHeM PAJHATOPA Y CTOSAKA

JHnametp dy TPyG, MM MunamannnHft
Pacxof, BOABI
B e,
Crosik 3“;,533-;%1,?““ Tloasoaka cl;rl?/s‘m
15 15 20 280
20 15 20 285
25 15 20 290

Ilnst npuGMMXEHHOTO B 3SKCIIVATALHOHHHX YCJOBHAX IHepe-
cyera jAHMaMeTpa Kakoro-iuo yyacTka JefcTBYIOLieH CHCTeMBl,
€cJIH PacXOfi BOJAB B HEM H3MEHHTCH, AONYCTHMO HCHOJb30BaTh yC-
JIOBHe

dy/dy =V G,JG, . (11.74)

7.4. Cneuncpuueckoe obopyaoBaHue CUCTEM BOASHOFO OTONNEHMS

PacunpurenspHbli 6aK CAyXKHT A7 KOMIEHCAlLMH IPHPOCTA HJIH
yORIH BOABI COOTBETCTBEHHO IPH €€ HarpeBaHHH MJH OXJax/e-
HHH, J1Jif1 YAAJeHHs H3 CHCTeMbl B aTMoc(epy BO3AYLIHBIX CKOMJIe-
HHH, KOPPOAHMPYIOIHX CTaJb H CO3AAI0LINX BO3AYLIHEE IPOOKH, pe-
NATCTBYIOUME UADKYJIAUHH TEIIOHOCHTENA; /g KOHTPOJsS 32 ypoB-
HeM BOJBl B CHCTeMe (TaK HCKJIYaeTcs NepeHoiHeHHE CHCTEMBI
. BJH, Hao00poT, HEe3aNMOJIHEHHOCTh UHPKYJAAIHOHHBIX KOJel, Pa3phiB
B HAX BOAAHO# cTpyH). PacmupurenpHslit Gak oOssaTenen A4
Ka)KA0H MeCTHo# CHCTeMH OTONJIEHHA C rPAaBHTALHOHHON W Hacoc-
HOfl uupKysaAuuell. MckiiodeHue cOCTaBJfAOT CHCTEMB, NOJyYalo-
I{He BOJY HENOCPEACTBEHHO H3 HADYXHHX TENJOBBIX cerTefl.

PacwiupurtensHple 6aku OPH rPaBHTALHOHHOA UHPKYJALHH IDPH-
COGHMHAIOTCA HEMOCPEACTBEHHO K TJIaBHOMY CTOAKY; YKJOH Maru-
crpageit {=0,0056 M/M (Ana nmoaBodok K mnpubopaM — 0,01-+-0,02)
0O TeueHHI0 BOJH. B caydaax neboaplunx (menee 0,15 m/c) cko-
pocreil BOABI B MariHCTpafsX BO3AYLIHBIE CKONMJIEHHS MOTYT BCILIBI-
BaTb K 0aKky Jake HABCTPEUY JBHKEHHIO BOJHL.

[Tpn nacocHo# uUMPKYJIALHH paclIHpHTENBHHI 0axk wyauie npu-
coenuHaercss k oOpaTHOH JHMHHHM 10 Hacoca. B 3TOM cayyae cuc-
TeMa OKa3blBaeTCd IOJ IOJOXKHTENbHBIM (HarHeTaTelbHEIM) [laB-
JeHnem Hacoca. [Tepexol OT HOJIOXKHTENIBHOTO K OTPHUATENBHOMY
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(BcacwrBarouieMy) nasacuumio (puc. 11.63) npoucxoaut B HefiTpanmb-
HOH TOouke (H.T), HAXOAANICHCA IOJA HCHU3MCHHBIM  JAd4BJEHHEM
cronfa BOAR B pAaCUIHPHTCABHOM 0akc, HC3aBUCHMO OT TOTO, pa-
Goract nacoc uad Her. OTBOX BO3AYIIHBIX CKOMJICHHA H3 BCPXHHX
MarucTpaJje, IpokJaanBaeMbX C HOLBCMOM M0
TCYCHHIO BOJAH, YBJCKaolle# 3TH CKONJICHAS
I\gCm! (m2 (0ObiYHO CKOPOCTH BOAM A0 1 M/c u Goxec), ocy-
LICCTBJACTCA K CHELIHANBbHEIM BO3AYXOCOOPHHKAM
H BO3/yXOOTBOAYHKAM — BaHTy3aM, yCTaHaBJH-
BaeMBIM Ha KOHLIAX BCPXHHX MarucTpajicit (B
Touke a, puc. 11.53).

Q
AANNAN NN %

3

Puc. 11.53. Pacmpenenenue [aBieHHH UHPKY/ISUHOHHOTO
? HT Hacoca B CHCTeMe HpH NPHCOCAHHeHHH pacIiMPUTEAbIIOro

y . 6aka K c6opHON MarHcTpany

\:@\2 | — pacunpaTenbubiit cocym; 2 — nacoc; 3 — Koren

.

B HacocHO# cHcTcMe BO3MOMKHO NPHCOEJMHCHHC PAaCIIHPHTENb-
HOTO COCYAa M HCHOCPCACTBCHHO K TIJIaBHOMYy CTOofAKy. Bckunanune
BOJB MOXHO HCKJIOUATH., JICACTBHTENBHO, TOMHMO HAaCOCHOTO AaB-
JeHHs (3alITPHXOBaHHas mJjomwainr Ha puac. [1.54), cymectByer
(cM. DYHKTHpP) H HONOXKH-
TCJBHOE  THAPOCTATHYECKOC
(mon, ypoBHeM BOmH B pac-
IIAPHTEIBHOM COCYAC), Ha-
MHOrO INpPCBHILIAIONICE PA3-
peXcHHC, CO37aBacMoC LHP-
KYJALUHOHHBIM HACOCOM.

HanGosnce omacHa Touxa
n, naxopduasca nol HeGoJIb-
WUHM THAPOCTATHUYCCKHM JHaB-
nenuceM. [Jlms mnpepoTspalie-
HHAl BCKHIIAHMA B HCH BOAH
JIEFKO BHJEPKHBAETCH YCJIO-
BHE

b << 2 (Rl 2) + 2000, (I1.75)

Puc. 11.54. Pacnpenenenne faBjeHH# nup-
rae (RI+z) —moTepst NaBieHHs B gyjqipoHHOrO Hacoca (CrsiollNas JHHHS)
Marucrpanu m—un. d THAPOCTATHYECKOro (HYHKTHP) OpPH HpH-

HCC.T[O}KHOQ HpI/ICOCIUIHe- COe/IHHeHHHN PAacCIUIUPHTENABIIOTO COCYyla He-
HOCpelICTBeIIHO K TIJIaBIIOMY CTOSKY:

nic Gaka (6C3 BOS'U‘YXOC6OP' 1 — pacmupHTeNBHBIE cOCyn; 2 — Hacoc: 3 — Ko-
HHK4 H BaHTY30B) [0 pHC. Ten
11.54 ponmyckacT npokmaaky
BepXHefl MarucTpasy ¢ MoABLEMOM K HEMY AaXC B HACOCHOH cHCTeMe.
OG6ce3BosaymnBaHne yepe3 pacliHpHTENBHBIA Gak MpH GOJBIUHX CKO-
POCTAX BOABI B Marucrpanax OyAeT HaAeXKHHM,CCJIH IepHOAHYCCKH
BEIKJIOYaTh HAacoc. CHocoOCTBYET OTHAENEHHIO BOSAYIUHHX CKOIIe-
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HUA W OpHcocauHcHHe Gaka K TJIaBHOMY CTOfIKy N0 HOCJeNoBa-
TeJbHOMA cxeme puc. 1.5, 6.

Ha puc. 11.56 nokasau Baurys. [IpuHlun cro ACHCTBHA cJaeny-
lownd. Ecan B npocTpaHcTBe MCXKAY KOPHYCOM H TNOMJIABKOM CO-

aj ? ':—_T:E 100
51 ;
; (L f 100
By >03m 3] 5 P \
7 3 ] = :
2 1 5
& J _\‘I_‘
tm.2
om.q Tnabaviv
CmoaK
nobusiv
| CIMaAK

Puc. I1.55, BapuaHTthl npHCOefHHEeNHsi paCUIHPHTENLHOTO
cocyna

a— g ob6patHol Marucrpanan; 6 — mocaepoBaTesbHOe, Helocpen-
CTBCHHO K TIJaBHOMY CTosiKy; [ — pacluupHTenbHbili 6Gak; 2 —
paclunpuTenbhRas Tpy6Ga; J — HHPKYJIAHNHOHHAsA; 4 — cHrBajphas
B KOTeJbhyi {(WAu Telnsouentp); & — nepenmshasd (B Kahamnsa-
1H10); 6 — BO3XyX0CGOPHHK; 7 — BanTy3

GupacTcs BO3AyX, TO HOMJABOK ONYCKACTCHA, CXKHMAETCA INpyKHHA
W JJ1 BO3AyXa OTKpPHIBACTCA BHIXOA B arMocdepy. Ilociae storo
YPOBE€HbL BOAB HOAHAMACTCS, MHOMJABOK BCIJIBIBACT W OTBEPCTHC
B KJaNaHe OPHKPHIBACTCH.

6)
a) 67
N
4\
3
7 k-
/ BN\
Puc. 11.56. Banrys xoH- ( '
crpykuun BHUUATC
a — o6muft BH; 6 — NPYXKMUH- ) I
guﬁ Knanas; 3 1 — Kopmyc; 892 —“’l
— nonJaBoK; — npyxKuHa;
4-—0TBepC‘3fle B Knanr)a);—le L 1

Kak Buano n3 puc. I1.55, BaHTy3 7 mPHCOCAHHACTCA K ClICTEME
OTONJICHHA HocJc Bo3ayxocOopHuka 6. llociacaumit ycranaBnHsa-
crea Aad cOopa M yaajdeHHs BO3AYLUIHBIX CKOIUIEHHH NPH peMOHTe
BaHTy3a. YCTPOHCTBO TOPH3OHTANBHBIX BO3AYXOCOGOPHHKOB (yBeJH-
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YeHHeM J[HAMeTpPa MAarucTpa/jii) HexeJaTelbHo. Bo3HUKalIHe
napuele Buxpu (puc. I1.57, a) MoryT npenaTcTBOBaThL OTBEAEHHIO
H3 MaruCcTpasJH BO3AyIIHHIX CKolJeHHA. Dosee BeirogHa cxema
(puc. I1.57, 6), obGecneunBaiomas e€CTeCTBEHHOE BCHJbIBaHUE CKO-
nieHuH, Kak Obl KaTALMXCA [0 BepxHeH oOpasyouefi Marucr-
paJu.

Pacunpurensbiii 6ak H3rOTOBJNAIOT H3 JIHCTOBOH cTalH (§cr==
=3 MM) co cBeMHOH KpHIUKOH Ha 6OaTAaxX AJA BO3MONKHOCTH €ro
OYMCTKH; YCTAHABJHBAIOT HA 4YepAaKe HJIU BBepXy JECTHHYHOH
ka1eTku. CHapyXH 6ak NOKPHBAlOT MaCTHUHOH TelsoH30MsANHeEH,
pexe NOMemanT B yTenjaeHHolt Gyake. [na rapanTuu oT 3amepsa-
HHS BOJH €ro cHaGXaloT WHPKY.JIAuHOHHON Tpy6oii (cm. puc. I1.55).

Bak uMeer mryueps: And
6) HOPHCOEAHMHEHHA pacClIUpH-
TenbHOH cHrHasnbHOH (KOH-
TPOJBHOA) W HepeTHBHOH

0 Boaayx prﬁ_
S CurHanbHas Tpy6a oOT-
g sk —  BEJCHAa K PakKOBHHE B KO-
TCABHOH H INpPHCOENHHEHA
X K 62Ky Ha !/3 ero BHCOTHL.
ﬁ Hcreuenne B  pakoBHHY
BOAB M3 YyCTaHOBJIEHHOrO
Puc. 1157. TlpumbikaHge BosfyXocGopuuka Ha CHIHaJbHOH TpyGe BeH-
K Maracrpaiy THIA CHAYXKHT KOHTPOJEM
a — venenecoo6pa3nas cxeMa; 6 — XelaTeldbHas JNOCTATOYHOCTH HamoJiHe-
Huad cHcremn. Ilo mnepe-
JIUBHOH Tpy0e OCYIIECTBJISETCHA CJUB H3JHIIHEN BOAB H3 CHCTEMBI
Hpu ee 3anmosHeHuu. Ilmamerpnl TpyG, MM: pacClUHpHTEbHON —
20--25; curaanbHolt — 15--20; ncpenusno#t — 3250 (npu emko-

ctu 6aka Vg=100--4000 a).

M3 ycnosus, 4To noJesHblit o6bem (BbicoTa h mo puc. [1.54)
pacwupuTensioro 6aka Vs, s, paBeH MaKCHMaJbHOMY IPHPOCTY
o6beMa BOAH B cuCTeMe Viuer NP HarpeBaHWH (Af={r—i,=95—
—20=75°C), MOXHO NOJYYHTh

Ve = 0,0006475V cper = 0,045V cuers (11.76)
rie 0,0006 — Ko2¢pQHLUMEHT 06BLEMHOrO pacLIHpeHHs BOMIbI.
3uauenne Veyer Haxomutes no taba. 11.26 B 3aBHCHMOCTH OT
€MKOCTH 060Dy AOBAHHUS CHCTEMBL.

IIpumep 12. Onpenenuth eMKOCTb PACIIMPHTEALHOTO 6aka IS HACOCHON CH-
CTeMB BOASHOTO OTONJENHA aAMHIHCTpaTHBIoro 3Aanusa (f;=95 °C; f,=70 °C)
¢ rennonorepelt 200000 Br, oGopynoBaHHOH uYTYHHHIMH CEKHHOHHLIMH KOTJAaMH
H pajHaTopamu.

Coraacuo Ta6a. 11.26,

200 000

Vener = —————— (6,9 4- 8,6 +- 2,6) = 3620 a
CHCT 1000 ( + + )

Ve = 0,045-3620 = 0,163 3.
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0,163

Mpuuar 6ax AuamerpoM 0,65 M ¢ nojesHoil BuiCOoTON H'= ———— =
0,785.6,65

0,5 m.
O6wasa Buicora 0,1:24-05=0,7 m.

IlnA HamolHeHHsT W ONOpOXKHEHHs 6aKa M BOAAHOH CHCTEMBI
B ll€I0M, €CJIH [aBJIEHHE B BOJAONPOBOJAHOH CETH OKaskIBaeTcs He-
JAOCTATOYHBIM, HCHOJbB3YIOT Py4YHOH HacoC. Ero npuMeHsior u Aad
OTKAauYKH BOJIbl M3 PaCNOJIOXEHHBIX HMXKE KaHaJH3alHH YacTeil 0TO-
nuresbHolt cucteMnl. Ha puc. I1.58 npuBeneHa o6GBsizka pyuHOro
Hacoca I/ HalOJHEHHs1 CHCTeMBl OTONJIEHHS M V/aJieHHs M3 Hee
BOZHI.

Ta6nuua 11.26

O6bem BOAB B 9JEMEMTAX CHCTEMH OTOMAEHHS Viycp, 41

O6beM Boapl na 1000 Br TenmmoMomuocTn
060pyiIOBaHuA MpH nmepeénaje TeMmepaTyp
BOJil B CHCTEME
dneMeHTH CHCTEMB OTOTIIEHHHA
95—70 °C 130—70 °C
Yyryuusle pagunaTopsl BHICOTOH, MM
500 8,6 6,5
1000 20 16
[peloiiie 6eTOHHHE Naueau 1,7 1,3
CranpHble naHeay 1,5 1,2
PeGpucreie Tpy6u 5,6 4,3
InacTunuateie Kasnopubepsl 0,43 0,43
TpyGonpoBoae! cucrem:
" C ecTeCTBeHHOH WHPKYAsuued 14 —
C HACOCHOH WWpKyJAsauued 6,9 5
Korabi:
YyT'YHHbIE CEK [HOHHbIE 2,6 —
CTajbHBIE KAPOTPYGHLIE 25 —_

Ecau cucTeMa MoXeT OHITb 3alOJHEHa Bojoil Ge3 paboTh Ha-
coca, OTKPHIBAIOT BEHTHJIb & M KDaH 6, a kpauw I, 2 U 7 3aKpH-
Bawr. Ilpy nHTaHuM CHCTEMBbI IPH HOMOIIH Hacoca CJeiyeT OT-
KPHTL BEHTHJb 5 M KpaHel 2 U 7, a OCTaJbHbie KpPaHBl AOJKHEI
OHTh 3aKpBITH. MeXay HacocoM H BEHTHJEeM 5 YCTaHABJHBAIOT
o6paTHHHA KJalmaH 3 ¢ 1eNblo0 YCTPAHEHHS BO3MOXHOH yTedKH BOAM
H3 CHCTEMB B BOJONPOBOAHYIO CETh NPH NOHHKEHHH B HeH AaBJe-
uud. Ilpu cnycke BoAW H3 CHCTEMB KPaHB! 2, 6 W BEHTHJb § 3a-
KPHBAIOT H OTKpHBAIOT kpaHel I u 7. IIpn Heo6X0oquMMOCTH OTKauKH
BOJAH H3 HMXKHHX yacTeH CHCTeMBl, HAaXOAAIIUXCH HHXe PAKOBHHBI
(xoTenbHOM MM TemmoHKAalHOHHOTO BBOJA B 3/@HHA), BEHTHJb
5 u kpaH 7 3aKPHIBAIOT, 2 OTKPHIBAKT KpaHul 1, 2, 6.

[Tpu UEHTPANH30BAHHOM TEMVIOCHAOXKEHHH HCHONB3YIOT Hesa-
BHCHMYIO H 33BHCHMYIO CXEMH TPHCOEJIHHEHHS BOAAHOTO OTOILIE-
HHA K HCTOYHHKY TeIJia.
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K parobure

Puc. I1.58. Cxema o6Bss-
K¥ py4YHOro Hacoca
I, 2, 6, 7 —KpaHb; 3 — 06~
paTHBHIE knamaB; 4 — BoJO-
fpoBoOJ; 5 — BeuTHAL

Puc. 11.59. Boporomsanas
HId mapoBoiasHas CHCTe-
Ma oTomJeuus

I — 3MeeBBK IEPBHYHOrO
TENJMOHOCHTENSA; 2 — eMKOCT-
Abft  Tenjoo6MemBHK; 3 —
HarpesaTeabHble NpEGOPHI
BOAAHOrO OTOMJICHHSA

Puc. 11.60. Cekuuonunit Bo-
ROBOLSHOR HojorpeBaTenb

I — Bxon nepsEYMofl BOAL (OT
T31l); 2 —nuuzoBLd KoMmeHca-
TOp; 3 — KoHUEBORA  narpy6okK;
4 — BHIXOX BTOPHIHOR BOJBI
(K a6oHenTy); 5 — COeIHHBTEIb-
Bble 1naTpyOku; 6 — Kanaw; 7 —
BXOJ BTOPHYHOR BOJL; 8 — BhI-
xox nepsEaHoft Boawl (Ha TIL):

)

Puc., 11.61. Bapuanthl CXeM BOHOBOASHOIO OTOIEHHS C HEMOCPEX-
CTBEHHHM NPHCOSNUHEHHEM K TENI0CETH :

1 — TepMomMeTp; 2 — 3axBHXKKA, 3 — Hacoc; 4 — BO3AYXOCGOPHHK ¢ BaHTYSOM;
5 — TennonpoBojbl HapyXKHON BOAAHOH TeHNOCETH;, 6 — BOoJOCTPYHHBIR sheBa-
Top



HesaBneumas cxeMa KOHCTPYKTHBHO H B 3KCMJIYaTaLHOHHOM
OTHOWICHHH OJIMKC CXCMC MCCTHOTO TCIJIOCHAGXKCHHSA, TOJNBKO KO-
TCJl 3aMCHAETCS TemJooOMCHHHKOM. B NocacaneM ICpBHYHAfA BHI-
COKOTeMINepaTypHas BoJa H3 HapyXHOH TelJOceTH (HJH map) Io-
norpeBaetr (puc. 11.59) BTopmunyio — MeCTHyI0 BOAY, He CMelIHBa-
sch ¢ HeH (Temsomepefaya ycpe3 MCTaJNJHYCCKYIO pa3iesAaloulyio
CTeHKy TpyOok BomomnojorpeBatess). HesaBucumyio cxeMy npume-
HAIOT A48 co3fanud 0060Co6/eHHOr0 TCHJOTHAPABIHYECKOTO pe-
XKHMa B MCCTHOH cHcTeMe, KyJAa HCAOIYCTHMa HCHOCPCACTBCHHAA
nojaya BHICOKOTEMICDPAaTypHOH BOAB (MJM 11apa) H3 TCILJIOCETH.
HesaBucuMocTp mnpHcoedHHEHHs HO3BoAAeT 3alllUTHTh  MECTHYIO
CHCTEMY OT KOPPO3HAHOH aKTHBHOCTH BOJH TEIlJIOCETH, HCHOJ/b30-
BaTh TENJIOEMKOCTh MECTHOH CeTH NPH aBapHH B HAPYXHBIX TeINJO-
NpOBOJAAX.

[TpuMensOTCs €MKOCTHBIC H  CKODOCTHBEIE  TellJIOOOMEHHHKH.
[MepBrie (puc. 11.59) npeacraBaaT co6off 0OHYHO TOPH3OHTAJb-
HBlE LUJMHApDHYecKHe Dc3epByapn (emkocTe 0,4-+4 M3®) c¢ pacno-
JIOXKEHHBIMH B HUX TPyO4UaTBIMH BOAONOJAOTPeBATeJAMH (HJIU mapo-
nojorpesBaresem) noepxhocTbio 0,5-+4,7 M2?, aKKyMyJUDYIOUUMH
3HAYATEJbHBIe KOJHYECTBA TEN/4, JAONYCKAaIIlHe HepepHBhl B MO-
Jaye K HUM IepBHYHOrO TeNJIOHOCHTend. Masoe conpoTuBJjeHHE
eMKOCTHBIX TensooOMennukoB (E=2,0) oOycmoBinBaeT ux NnpuMe-
HeHNe B OTONHTEJbHBIX CHCTEMAX M A/ ropsauero BOAOCHAOXKeHHA
Jaxe NPH TpaBHTaUHOHHOH pupkyaAuun. Kosdduuucut Ttemsomne-
penayum AJjs CTajJbHOrO TPYGUATOTO BOJOHArpeBaTe/s COCTaBJAET
250300 Bt/m2-°C, npn saTyHHHX Tpy6ax — g0 350 (ana mnapo-
BOJAAHOrO OToljenns cooTBetcTBenno Ha 10+15% Oosabie).

Bosee KOMIAKTHHIMH W LIHPOKO NPHMCHSIEMBIMH AJifl OTOIJe-
HHA ABJASIOTCA CKOPOCTHble TemooOMmchnuku (puc. [1.60), B koTo-
PHX TenjooGMeHHBAIOUIHECAd CPCAbl ABHXKYTCA CO 3HAUYHTeJbHOH
CKOPOCTBIO (B HeCKOJBbKO pa3 OGoJsblled, 4eM B E€MKOCTHBIX);
Tenjonepefada B CKODOCTHHIX TelIOOOMEHHHKaX  COCTaBJAeT
60007000 Bt/m2-K*, ruipaBjnyeckoe COIPOTHBJIEHHC — 0 He-
ckosbknx Klla. Jlas moroka yepes mydok Tpyo

Prp ~ 5uZ,n, | (11.77)

AJA NOTOKa depes MQ)KTpYﬁHOQ npoCTPpaHCTBO

1142 (11.78)

pM.Tp =~ vM_Tpn,

rlle Urp H Uw.rp-— CKODOCTH BOIB COOTBETCTBENNO B Tpybax M B MexTpyblom
HpOCTpPAaHCTBe, M/C; # - 9YHCAC NOCAefOBAaTEeJbHO COEHHEHNHX CEKUMHA Bojomo-
JlorpeBarens.

* Foe 6oipluag Temsonepefiaya BOSHHKAeT MPH YCTPOACTBE B TemnooGMeH-
MHKAX COAPAJbliLIX XOA0B Aias Temnonockreds (konerpykuus IT. JI. T'pomoga,
B. M. T'yceBa, [{. A. Crenanosa).

-6 3aka3s Ne 1782 161



CHcreMb! HE3aBHCHMOTNO BOZOBOAsIHOIO (M NapoBoifHOro) oToll-
JIEHHSl YMa4HO HCHOJb3YIOTCA B BBICOTHBIX 3JaHMAX, YCTPOHCTBO
B KOTOPHX €AMHOH CHCTEMB! BOJSHOTO OTOIJIEHHS MOMKET NMPHBECTH
K HapylleHHIO LEJOCTHOCTH pAaclOJaraeMHIX B HHXHMX 3Taxax
Tpy6ONPOBOAOB W 0COGEHHO PalHaTOPOB H3-3a BO3AEHCTBHS HA HHUX
60JIBIIOTO THAPOCTATHYECKOTO NABJEHHA; HENb3sg JONYCKaTb H Ile-
pellayy ero B HapyXHYIO TelJoceTb. BHICOTHoe 31aHHe B COOTBET-
CTBHH C NpeLeNbHO HONMYCTHMHLIM JaBJ€HHEeM Ha NMpHOOpH OOBIYHO
JeNUTCA Mo BBICOTE Ha paAj 30H. Kaxnas W3 HHUX HMeeT CBOIO BO-
HSHYIO CHCTEMY, CBOH BOLONOJAOTPeBATEb.

OueHb YacTo YCTPaHBAIOT OTKPHITHIE (3aBHCHMbIE) CHCTEMH BO-
JOBOJSIHOTO OTOIJIEHYS, T. €. OPraHHU3YIOT HENOCPeJCTBEHHOE CMe-
wende Boaw (4 >100 °C) ren-
JIOCETH C BOJOH MeCTHO# cHCTe-

T - MB ortonsienusa. Ha puc. II. 61
3y 4 NpeACTaBJeHbl BaPHAHTH TaKHX

1 : V——'ﬂz"" ciacreM. CHCTeMB C IpaBHTAllH-

S 7 R 4____LE[ OHHOH UHpPKYJAUHEH NpHCOeLH-
, FH HAIOTCS K Tenjocerd (puc.I1.61,

3 i j a); noMelIHBaHHE BOAbl H3 Tel-

2 o JIOCETH OCYLIECTBASAETC COOT-
<] BEeTCTBYIOILHM NPHKPHTHEM 3a-

ABHXKH 2 Ha NepeMbluKe m—n
l;::;)pl;m' CxeMa BONOCTPYAHOrO 97€-  p ¢oOTReTCTBUH C NMOKA3AHHAMH
I —paGouee comso; 2 -—KaMepa BcachiBa- TEPMOMETPOB 1. Ha puc. 1161’6
HHA; 3§ — cMecHTeNbHbIl xouyc; 4—aud- TIDHBE€JEH  BApPHAHT BOAAHOTO
ysop OTOTJIEHHS CO CMELIeHHEM BOAHI

npH oMol Hacoca. YCTaHOBKA
Hacoca NpejycMaTpPHBAeTCA NPH HeJOCTaTouHOH miaA Tpebyemoit
IHUPKYJALMH B CHCTeMe pasHHlle naBjeHHil Ha BBoje (B moparomieil
A obpartHoii MarucTpanax temjocetH). Ha puc. 11.61,8 npencras-
JeH BapuaHT, npeasiioxenunii B. M. Uannuuwim,— cxema ¢ Bono-
cTpy#iHbiM 3seBaTopoM (puc. 11.62).

DJleBaTOp COCTOHT M3 paGouero comnsa ! He6OJbIIOTO AHAMETDA,
yepe3 KOTOpoe NOJ 3HAUHTEeJNbHBIM JaBJIeHHeM NocTylaeT Ieperpe-
Tasg Boja U3 Temaocetd. [locienHsas axexrupyer (moxcaChiBaeT)
B KaMepe 2 oXJaXAEHHYIO BoAy H3 o6paTHOH MarucTpann MeCTHOH
CHCTEMH OTOMJIEHHS. B cMeCHTeNbHOM KOHyCe 3 TNPOHCXOAHMT CMe-
IIeHHe TON M Apyroil Boabl no Temnepatypw (puc. I1.61, ), momy-
ckaeMo#l B MecTHo# cucteMe. B nuddysope xonuueckoit popmbr 4
33 CYET NOCTENEHHOro NajieHHds] B HEM CKOPOCTH IBHXKEHHSA CMecH
B CTpye najaeT AHHAMHYECKOE NABJEHHE Pyp. JTO NPHBOAMT K MO-
BHIINEHHIO CTATHUECKOTO JaBJEeHHS 3a 3JeBATOPOM, NOJE3HO HC-
NOJMb3YyeMOTr0 JJISI YCHJEHHA IHPKYJSAUMHd B OTOMUTEJLHOH CH-
cTeMe.

XapakTepuCTHKOR 3JeBaToOpa fBJAAETCA KO3QGHUHEHT TNoame-
HHBaHUsA

a = Gy/Gy = (t, — ts)l(ts — t3)- (11.79)
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JuameTp BHINYCKHOIO OTBepCTHs (rOPJOBHHBI) COMJA 3JeBa-

topa (puc. 11.62)
4
dropn = 1,5 ‘/M, (11.80)

Pcucr

rne G — ofuwuii pacxol BOOB B MeCTHOM CHCTeME, T/4; Peucr — pacyeTHas IO-
Teps HaBjeHus B ue#, klla.

JuraMeTp BXxomHOro conja, cMm

de = dropa/(1 + a). (11.81)
[ aB/enyue nepej 3aeBaTopoM
Pan= 1,4 (1 + a)2 (11.82)

S8 98 &y
! /

Puc. 11.63. Cxema BoAsHOro BBOAA

1 — nojawuias MarHcTpaJb TenaoBoRt ceTH; 2 — o6paTHasi MarHCTpaJb;
3 — nopalolias MarHcTpajiib B CHCTEMy OTORJIeHHdA; 4 -— o6paTHas Ma-
FHCTPaNb; 5 — 3aABHMKKa; 6 — rpA3eBHK; 7 — ONYyCKHaf H3 TIPA3EBHKA;
8 — maHoMeTpH; 9 — TepMoMeTphl; 10 — pydHot Hacoc; Il — sneBa-
Top; 12 — Boponposoxn; 13 — pakoBuHa; [I4 — BojoMep; 15 -- oGpat-
HbIA KJanan

Tun 1 HoMep 3JeBaTopa nopbuUpalOTCA MO KartaljoraM B COOT-
BeTCTBHH ¢ HalileHHbIMH pa3mepaMu. CxeMa yCTaHOBKH obopyno-
BaHHsI TeNJOBOTO BBOJA OT BOAAHOH TenJjoceTH TIpHBeAEHA Ha
puc. 11.63.

OnHuM 3/eBATOPOM MOXHO OOCHYXHTb CHCTeMH OTOIJIEHHA
psiga 34aHuil ¢ cymMapHoii Harpyskoi no 350000 Br. Koaddu-
ILHEHT TNOJIe3HOTO NefCTBHA 3/IeBATOPOB HeBHICOK, MO3TOMY JaBJe-
HHe mepej 3JeBaTopoM o6biuno B 5+10 pa3 GoJbile, yeM B MecCT-
HOH cHcTeMe.

7.5. TuppaBnMUeCKMA PEXMM M TENNOBas YCTOHUMBOCTb CHCTEM
BOASIHOFO OTOMNEHHA

Pacuer aHaMeTpoB TpPyOGOnmpOBONOB CHCTEM BOASHOTO OTOIJIE-
HHSI ¢ ONpejeJeHHeM pacXoja M TeMIepaTyp BOJAB Ha YyacTKax
BeJeTca I/ MAakCHMaJbHHX TeMJIoBHX Harpy3ok. OaHako B cuiy
M3MeHeHHs] BHemIHUX (aKTOPOB 3TH HAarpy3ku MEHSIOTCS, Hapyllia-
ercst ¥ TemIoBoil pexxuM cucteM. Cloco6HOCTb OTOMUTENbHON CHC-
TeMbl COXpaHSITb WJAH NPOMOPUHOHAJIBHO H3MEHATh PACXoh TelJo-
HOCHTEJIst Ha BCEX ee yuacTKax XapaKTepH3yeTcs THApaBIHYeCKOH
yCTOHUMBOCTBI0 cHCTeMbl. ['HapaB/MuecKass YCTOHUMBOCTbL Xapak-
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TepH3YeTCsl OTHONIeHHeM (GakTHIECKOro pacXoAa lia YuacTKe CHC-
TeMHl K pacueTHomy. JlJst THAPaBJHYECKH YCTOMUMBHIX CHCTEM 3TO
OTHOIIEHHe PABHO eAMHHIE, & AJIs1 FHAPABJIHYECKH HeyCTOHUHBBIX—
OHO MeHbllle MU GoJMblle eHHHIBL.

Croco6HOCTh CHCTEMBI NPONOPUHOHAIBHO H3MEHSITh TemJI0oT-
Jady OTONHUTENbHBIX NPUGOPOB NPHU H3MeHEHHH NapaMerpoB TeNJo-
HOCHTeJIst HasHBaercsi ee TenJjioBol ycroliuuBocreio. Hanbogee 3¢-
(beKTHBHB CHCTeMBl, KOTOpHe 06JanaloT 1 TenJoBOH, M THAPABJH-
ueCKOH YCTOHYHBOCTBIO.

OntuMadbHbeli pekUM TakoOW, NPH KOTOpPOM obecneunBaercs
TenJooTxaua npaGopoB, COOTBETCTBYIOULAst PaCUeTHOA WM ed Npo-
nopuHonasbuast. OTKJOHEeHUe OT ONTHMAaJIbHOTO peXXHMa O3Hauaer
pasperynupoBky cucremsl. Pasauualorcs: BepTHKaJbHas paspery-
JIUPOBKa, XapaKTepHU3yIOUlascss HepaBHOMEPHOCTBIO TeNJIOOTAAUH
npuGOpoOB NO 3Ta)KaM, H TOPHU3OHTAJbHAS Pa3pelyJHPOBKA, NPH
KOTOPOH TenjooTxaua NPHGOPOB B Npeaesax OJNHOTO 3TaxKa HepaB-
HoMepHast.

I'paBuTauoHHbe cHCTeMB OGIaZalOT CNOCOGHOCTBIO K CaMO-
peryjaupoBanuio. Ecan B npu6Gop OyAer nocTynarb HeZOCTaTOUHBIH
pacxol Bojbl, TO oHa GyZAeT GoJibllle OCTHIBATH, BO3PAaCTYT pasHOCTb
RJIOTHOCTeH BOJABI HAa BBIXOJe U BXOJe B npuOOp, a TaKxKe TPABHTAa-
IIMOHHOe pnaBJende. DTO aBTOMAaTHUECKH BBI30OBET KeJaTesbHOe HJs
yperyJHpoBaHHs yBeJHueHHe pacxola LUPKYyJHpyloulel Boxnl. Bce
3TO CBHJETeJILCTBYeT O 3HAaukTeJbHOH TenJOBOH YCTOWYHBOCTH rpa-
BUTALMOHHBIX CHCTEM.

B aByXTpyGHHIX BepTUKAJbHBIX CHCTEMaX HepeAKO OTCTaeT Ipo-
rpeBaeMOCTs NPHOOPOB HMXKHHX 3TaxKeH. [laBjleHHe B HX LHPKY-
JSILHOHHBIX KOJBLAX MeHbllle, UeM HAa BePXHHUX 3Taxkax. Peryaupo-
BanHe HJeT 3a CueT TLATeJbHOTO THAPaBJMYSCKOrO pacuera, BBeje-
HUS I BEPXHHUX npHOOPOB HONOJHUTENbHBIX CONPOTHBJEHHH (Kpa-
HOB, ApocceJh-11aib).

OaHOTpYOHBIH CTOSIK MOXHO CUHTATh KakK Obl eauHbIM npubo-
POM, HOCKOJIbKY COefliHeHHe 3TaKe-y3JoB nocaefoBartesbHoe. Ilo-
3TOMY OJHOTpPYOHast cucTeMa TakKe oGJajaeT CaMOperyJHpoBa-
HieM.

B HacocHbIX CcHcTeMaXx gaBJleHHe Hacoca NOCTOSTHHO, BeJHYHHa
Ke TPaBHTaNMOHNOTO JaBJEHHs] H3MeNsieTCsi B 3aBHCHMOCTH OT TeM-
nepaTtypsl rpeloiieli Boxbl. Heo6x0aMMO KOJHYECTBEHHO-KayeCTBEH-
HOe peryJHpoBaHHe, T. €. He TOJbKO N0 TeMlepaType BOAH, HO H
N0 €€ Pacxony.

OnbiT 3KCNJyaTauiu CHCTEM OTONJIEHHS! NOKA3bIBAET, uTO B ABYX-
TPYOHHIX CHCTEMAax NOYTH BCerfd OCTAlTCH HenorauleHHpIMH AaB-
JeHHust B KoJblax uepes Bepxuue npubopsl. OcobeHHO 3TO Xapak-
TEPHO MJIsi TYNHMKOBBIX CHCTeM C BepxHell pa3Boakod. Ilostomy
B HUX TIOSIBJISIETCSI TOPH3OHTaJbHAsl paspery/iupoBka. KoJbua uup-
KYJAsiuHy yepes OaHKallline CTOSIKH GyAyT uMeThb HauboJbluve H3-
OLITOUHBIE [aBJEHHSI; MO HMM OyAyT NepeMelarbcss HanboJblile
Pacxosl TeNJOHOCHTEIS.
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YeaoBust € TOUKH 3pEHHsT FOPHM3OHTAJIbHOH YCTOHUUBOCTH MOXKHO
yJAYUIIHTB, €CJAM AMaMeTphl Marucrpaneil B3siTb 3HAaUYHTeJLHHIMH
(yMeHBIUINTL B HMX NOTEpH NaBJeHHsI), @ AHAaMeTpPhl CTOSIKOB, Ha-
oGopoT, HeGoaplinMH (YBEIHUUTH NOTEPH B CTOSIKax). B aTHx
c/lIydastx CyMMapHble NoTepu B KoJbuax GYAYT npuMepHo OAHHAKO-
BBIMH. YIO0GHO AJIst 3TOTO KOHCTPYHPOBaThb MarHCTpadd H3 TpyO
OFHOTO 3HAuUTEJBHOIO JHAMETpa. YCTPAHEHHI0 TOPHU3OHTAJbHOH
HeyCTOHUHNBOCTH BEPTHKAJbHHIX ABYXTPYOGHBIX M OJHOTPYGHEIX CH-
cTeM cnocoOCTBYeT W NpHUMeHeHIle B CTOSIKax mal6 ¢ xaaubpoBan-
HBIMH OTBePCTHSIMH.

Bepruka/bHyl0 HeyCTOWYMBOCTh B JABYXTPYOHBIX CHCTEMaX OX-
HUMH KOHCTPYKTHUBHBIMH MepaMM YCTPAaHWUTL Hesb3sl. I paBUTAIHOH-
HOe JaBJieHHe B CHCTeMe MeHsIeTCst cooOpa3sHo C KoJeGaHHsSIMH Iy
1 APYTHMH BHelTHUMH (axkTopaMmu. B nrore MeHsiercst COOTHolUeHHe
HACOCHOTO M TpaBHTAalMOHHOTO naBJjenuil. [logmepkanue mnocro-
STHCTBa 3TOTO COOTHOIHNEHMSI BO3MOXHO TOJBKO KOJHUECTBEHHBIM
perynupoBaHuem. IHaue TroBOpS, BepTHKAJLHYIO YCTOHUHBOCTD
MOKHO CYHIeCTBEHHO YJYUIINTb H3MeHeHHeM THAPAaBJHUeCKOTo pe-
JKHMa B CHCTeMe.

B ogHOTpyGHEIX CHCTEMax BEPTHKAJbHYIO HEYyCTOHUHBOCTH KOH-
CTPYKTHBHO TaKKe He MCKJAIOUHTL. C H3MeHeHHeM Iy B CTOSIKaxX H3-
MeHsIeTC nepenaj TeMNeparyp, a CJAefoBaTel]bHO, H KO3Gh(UIHEHT
TenJonepenaun npu6opos. IloBepXHOCTp Ke HX OCTAETCST HeH3-
MeHHol. O6ecneudTs HEOGXOJHMOE COOTHOILIEHHE HACOCHOTO M Tpa-
BHTAUMOHHOIO HaBJeHUH MOXKHO NMO3TOMY TOJBKO 3a CueT H3MeHe-
HHSI Pacxofa BOAHL.

B ropu3oHTa/NbHBIX BOASIHBIX CHCTEMAX XapakTepHoe COOTHO-
IIeHHe NOTEPbh B NO3TAXKHBIX BeTKax ¢ Npu6opaMH H NOTEPbL B TO-
psiueit u obpaTHOM MarucTpanasix (cpaBHuTeNbHO HeGoJabluol npo-
TSKEHHOCTH) JOCT4TOYHO BeJHKO. ITO NOAYEPKHUBAET 3HAUUTENb-
HYI0 THAPaBJHYECKYIO YCTOHUBOCTh TOPH30HTAJBHBIX CHCTEM.

CyTb ruapaBiavuecKOH W TemJIOBOH YCTOHUMBOCTH HECOCHO-BOISI-
HOM CHCTeMBl OTBeuaeT BBpaKeHHUIO

Q' G (t,—t))  KFAt

Q ~ Go(h—t)  KFAt

rie Q@ —pacxox Tenaa, Br; G —pacxom BOAM, KI/4; ¢ — TCIJIOCMKOCTD,
Ix/(xr-K); Af=(t1+15)/2—ts, °C; £, u f» — TeMnepaTyph mofamonielt # o6par-
noit Boawm B cucteMe, °C; fy — npeBaJHpyIONIMC TCMMCpAaTYpHl BO3jiyXa B MOMC-
111e;4(mx, °C; K —xosdduiHent TensionepesatH  HarpeBaTeAbHBX  HpHOOPOB,
Bt/(M2-u).

, (11.83)

B npopeccax pery/iupoBanus NPUMEHSIOT YCJIOBHS:
JL151 KaUeCTBEHHOTO PeryJHpoBaHHsI

_Q:_: (te—t'w) , (11.84)

Q (tB - tu.p)

rac fw’ W fy. p— HapyXHBIC TeMNcpaTyphl (KOHKPCTHas M pacucTHas) Aas MOA-
6opa o6opynoBanug cucreMmbl, °C.
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AJis1 KOMMHYeCTBEHHO-KaueCTBEHHOTO DeryJHpOBaHus

Q G (t—

t°) 11.85
Q ~ G(tr—to) (11-5)

Tennoorgaua oronurelbHBIX NPHGOPOB NpPH CONOCTABJSEMBIX

(11.86)

Puec. 11.64. Bapuaur rpadmuka
HEeHTPaNbHOTO PperyjJHpOBaHHs

1 — teMneparypa nojasaeMoil cere:
BOR BOAb;, 2 — reMnepaTtypa BOJAHI,
nocrynaiolel B CHCTEMbl LEHTPaJb-
HOro OTOmJeHHA; 3 — TeMmneparypa
o6paTHOR BOAB H3 CHCTEM OTOIJE-
HHA; 4 -- pacxol BOAB HAa OTOIJeE-
HHE, A — OTONHTENbHBIA  NEPHO.;
B — nepHop, paGoThl Ha LEAH rops-
4yero BsomocHaGKeuusa, B — nepexon-
HbIA NEpHOJ, BhI3BaHHBIA o6ecnede-
HueM paGoTbl ropsdero BoOJOCHAG-

Tlocne coBmecTHOrO pe-
IIeHHUsT HPHBeAEHHHIX pa-
BEHCTB NOJYYalOTCSl YpPaB-
HeHUsI ISt pacueTa HeoOX0-
JMMBIX TEMNeparyp BOJB
H TOCTPOEHHS COOTBET-

PeKHUMax
£t
Q’ K’( : 2 ; *t")
Q K (tr tto ta)
2
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Ry /
:§ / —{100
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Temnepamypa Hapymwozo Bosdyxa, °C

CTBYIOIIHX TPa(UKOB KOH-
TPOJIBHOTO PeryJHPOBaHUs
paGoTH BOASTHOTO OTONJIE-
Husi:

IJIS CHCTeM C eCTecTBeHHOH HUPKYJsiHeld BOLb!

. fo4t t,—t, \*®
et tozz{.w (t —t)(t—j) J (11.87)

AJis1 HACOCHO-BOASHBIX CHCTEM

v

t -t i —t \o8 1 1, —1
b=t |- 2 —t)(_"_—"_) —_—tr — o) | =—2 11.88
o ,"Jr( 2 Nn—w) TP (1-5)
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Bapiiant oboGuietnoro rpaduxa npubemes na puc. 11.64.
OG65lv110 peryJaMpoBaHHe BOASHOTO OTONJIEHHS BCAETCS 110 TAKOMY-
ONTHMaJIbHOMY TPa(HKy, NpH KOTOPOM HH B OJHOM OTaNJMBaEMOM
NOMelIeHHH ¢y He Oblyia 6Bl HHXKe HOPMHPYeMOH.

Caenyer nomuepKHyTb, uTO AJsI AOCTHKEHHs TeMNepaTypHOro
KOM(pOpPTa B NOMEHIEHHAX C OJHOBPEMEHHBHIM YyCTpaHeHHeM nepe-
TONOB M MNepepacxofa Tenja BNOJIHE YIOBJETBOPHUTENbHOH OKa-
JKETCst 9KCNJIyaTanusi OTONHUTEJbHHX CHCTEM C NPHUMEHEHHEM dBTO-
matuku. HauGosee nesecoo6pasHo HeHTpaJbHOE NPOrpaMMHOe pe-
TYJHPOBAHHE C HUCNOJb30BAHHEM HMHIMBHAyaJbHBIX KOMHATHBIX TEp-
moperyasTopoB (onbir MockBel, Jlenusurpaga u 1. 4.). Bo3moxHo,
UTO B psiie CJAyvyaeB JJs 3TOr0 norpebyeTcss peKOHCTPYKIHSI CH-
cTeM oTonJieHHs Aasi obecrmeuenus nodacagHOro peryJHpoBaHHs H
CHHUXKeHMSI TeNJOEMKOCTH H T. [., B TOM 4YHCAe H HCNOJb30BaHHE
TenJohHU3NUeCKOi MOJAeIH KOHKPETHOro 3MaHHsi — aHaJjora pa6GoTsl
OTONJIeHHsI, paciiupeHUs o6J1aCTH NPHUMEHEHHUS! NYJLTOB YNpaBJIeH st
3TOH paboTHL.

rNNABA 8

OCHOBHbIE PABHOBUAHOCTH
HEHTPANbHLIX CUCTEM OTONNEHMNA
C MECTHbIMM NPUBOPAMM

8.1. NMpuHUMNLI gelcTBUS
M KnaccuPuKaLMK NapOBLIX CHCTEM.
OcHoeHoe ux o6opypoBaHme

B napoBux cHCTeMaX INpHMEHSIIOT CYXO#fi HacCHILIEHHBIA HJIH
BJa)KHBIH HacolleHHbIH nap. B narpeBareabnbix npuopax obec-
NeuHBaeTcss KOHJAeHCallUss napa C BblAeJeHHeM CKPBITOM TCIVIOTH
napoo6pa3oBanust. B HapyXHBIX naponpoBodax, UTOOBl HCKJIOUUTH
He)KeJlaTeJbHYI0 NONYTHYIO KOHAEHCAUMI0 napa B HHUX, CTPEMSTCS
HCNOJIb30BATh neperpeThill nap.

SHTaJbNHsI CYXOTO HaCHIleHHOTo napa, JIX/Kr,

"= [’ 41, (11.90)
rae I’ —>3uTajbnus BoAb MPH TeMmIepaType KHNEeWHA (TelJoTa, 3aTpayHBaeMas
HA TOAOI'PEB XUAKOCTH JO TeMNepaTyphl kuneuus), I x/kr; r — ckpeITag Ttensora
napooGpasosauus, Jx/kr; npu pgaerenur napa 0,01 MIla surasbnus Bojh
I'=4262 HOx/kr, r=2260 [Ox/kr, suraibnus mnapa J7=426,2+42260=
=2686,2 JIx/kr,

B CCCP o006biyHO HpUMEHSIIOT NapoBhle CHCTEMBl OTOTJIEHHSA
HHU3KOTO (MaBJjeHne Hachiensoro napa p<0,07 MIla) u Bwico-
Koro HaBJjenust (p>0,07 MIla). TlepBrie momyckamoTcs AJst pa3-
JHMYHBIX CNOPTHBHBIX M 3PEJHIIHBIX COOPYXEHHH (THMMHACTHYECKHX
3aJ0B, OacceliHoB, KJAyOOB, TeaTpOB), pPeCTOPAHOB, CTOJIOBHIX,
6ydeToB, Mara3uHOB, aJIMHHHUCTPAaTHBHO-KOHTOPCKHX H OBITOBBIX
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tioMeleHnl, KOHCTPYKTOpckuX OlOpo u T. [, BTOpPble pexkOMeli-
AYIOTCS B OCHOBHOM J/151 OTOIJIEHHSI NPOM3BOACTBEHHBIX NOMelle-
HHMH, B KOTOPBHIX TeXHOJOTMYeCKHH HNpolecc He CBA3aH ¢ BbiAe/e-
HHEM B3pHIBOONACHOHA M roploueH NMbUIH, TOPIOUMX H MOAAEPKHBAIO-
I1MX TOpeHHe Ta30B.

Ha puc. 11.65 npuBeneHa cxemMa 3aMKHYTOH cHCTeMbl MapPOBOTO
OTOIJIEHUA HH3KOro paBjenusa. Bopa B korae I narpesaercd KO
TeMNeparypsl KuneHus (manpumep, npu gasienun 0,07 MIla co-
obuwaerca Tenyaota 482 Ixk/kr).

HanbHeifilllee HarpeBanye npeBpamaeTt Bogy B nap (coobuaercs
TenJjora napoo6pasopanus 2218 I/Kr), KOTOPHIA ¢ TEWIOCOREPKa-

2 53
5
7 ] e
7% n ' !
g t3V A ' 2XTF3 T =7
—q 8tt+—y---2%
INZON It{
el A -t a2,
==l
-1
Puc. 11.65. Tlpocrefimasn Puc. 11.66. Koncrpykius naposans-

c¢xema BaMKHyTOIjl CeTH paTteasa
naposoro OTOIUIeHHs

nuem 2700 [Ik/Kr mocrynaer no mnaponpoBony 2 B HarpeBaTelb-
Hotii npubop 3. Oxaaxpasce B mocjaeiHeM, NMap KOHIEHCHPYeTCH,
OTAaBas TelIOTY NapooOpasoBaHHs, TepefaBaeMyl0 uepe3 CTEHKH
npubopa B orTanauBaeMmoe nomeniende. OO6pazoBaBuiuiicA B TpH-
Gope koupencaT (c TemmocoxepKanuem 482 JXK/Kr) crekaeT no
KoHxencatonpoBony 4 obpaTHo B KOTeJ A/ NOBTOPHOTO NpeBpa-
HIeHHs B Map.

BeHTHab & CAYXKHT ANA PEryNHPOBaHHUA (I0JaYM NMapa K Harpe:
BaTeqbHoMYy npubopy. BeunuuBas mpo6Ky 6 B TPOHHHK, MOXKHO
NOLAEPKUBATD PEXUM, NMPH KOTOPOM map OyaeT NOJIHOCTbIO KOH-
JeHCHPOBaThCsl B npubope. Tak MOXKHO HCKJIOUHTL NPOPHLIB Mapa
B KOHJEHCAUHOHHYIO JIHHHIO M BO3HHUKAIOIHH H3-338 3TOTO HIyM
(rugpaBauueckue ynapst). B cHcTeMax BBHICOKOTO RaBJIEHHSI TPOWH-
HHK ¢ mpobGKol 3aMeHsieTcl napoBbiM BeHTHJMeM. [lockoJdbKy 10
MycKa cucTeMa 3aloJHeHa BO3AYXOM, Nap MOXKET MOJHOCTBIO 3a-
NOJIHATL TIPHOOP, TOJBKO BHTECHHB H3 Hero BO3AYyX uYepe3 CIellH-
aabHylo TpyOKY, cHaOxennylo BeHTwieM 7. [locaennuit mepexpsr-
BaeTcAd nocJe OKOHYaHMS TAKOHW «NMpOAyBKH» NpHOOpa, CHCTEMEL.

I1s aBTOMATHUeCKOrO0 NpefOTBpAalleHHs] BbiNycka napa B 4aT-
Mocthepy B3aMeH BeHTHAst 7 YCTaHABJIMBAeTCA MNapo3anuparelb
(puc. 11.66). Ilpu mocrynjeHMH K HeMy napa roppupoBaHHas Ko-
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po6ka (cuabdoHn) I, 3ano/HenHas pacliupsiioillefics OT HarpeBaHUs
WKHUIKOCTbIO (CHOHPT), PacTATUBAaeTcsl, H NPHKpPenJeHHbH K Hell Ko-
HYCHBI 30J10THHK 3 3akpblBaeT oTBepcTHe 2 Aasd mpoxola mnapa.
HaoGopoTt, npyu OMBIBaHMH KOPOOKH OXJaXKAAIOIIAM BO3LyXOM OHA
CKHMaeTcsl, NOAHUMAeT 30J10THHK 3 H OTKpLIBaeT OTBepcTHe 2.

Kongencaronposoast MOHTHPYIOT ¢ yknouom 0,005, oGecneu-
BAIOIHMM CaMOTeuHoe JBHXKeHlie KOnZeHcaTa. KoHAeHCAaTONPOBOIH,
pa6oTaoniye HeNoJHBIM CeYeHHeM, YCJAOBHO HAa3biBAIOT «CYXHMHY,
ITOJIHBIM — <MOKPBIMHU». YKJOH NaponpoBOAOB BO u36exaHHe 1yMa
IOJMKeH COOTBETCTBOBATh HANPABJAEHUIO TedeHHs mnapa MOMyTHO
¢ KOHJZeHCAaTOM, o0pa3yloluMca NPH OXJAaXJIeHHH Napa B Napo-
HPOBOJE.

Ipu orcyrcreun napa kougencar (puc. 11.65) Gymer pacno.a-
FraTbCsl B KOTJe H <«MOKPOM» KOHAEHCAaTONDOBOJAe HA YPOBHE 21
Ilpu naBsieHun napa B KOTJe Dx KOHAEHCAT NMOJHHMETCS B KOHAEH-
catonpoBofe Ha BbicoTy H=ps [as ynaneHus BO3gyXa M3 «Cy-
XOro» KOHJZEHCATONnpoBOXd HeoOXOZMUMO, uToObl TOukKa n Oblaa
BbIllle OTMETKH 2o (x0TA Gbl Ha 200 MM).

Uro6pl gas/jeHHe mapa B CHCTeMe He [OBBIAJIOCH 33 KOT/IOM
Bhbillle JonyckKaemoro, npexycmarpupawr (auvuust 8 ua puc. 11.65)
coobuiaeMbli ¢ armoctepoif, aBTOMaTHuecKH AeHCTBYIOWMHA npeno-
XPaHHTeJbHBIH THAPABAHYECKHH 3aTBOP: NeT/IIO — NPH HU3KOM
JaBJieHHH H peLyKIHOHHBIN HapyXKHbIH KJianaH — IPH BHICOKOM.

Cxema saTtBopa nokasana na puc. 11.67. 3atBop cocrouT u3
KoanaekTopa I u Gauxa 2, coeguHeHHbIX TpyGamu 3 u 4. TpyGa 3
B Gauke 2 BBepXy HMeeT nojyorBoi. Ko/iekrop mogk.awouen K BO-
gonpoBofHoM auHHH 6. Br v TpoBoaHbIi Kpan 7 ycTaHoBaeH Ha
ypoBHe I—I, pacnosaralolliL .¢f Ha cepefHHe BHICOTHI MEXIY YPOB-
namu [1—11 u IT1]—I11.

IIpu ocranoBke paGoTbl KOTsAa BOJAa HAaxoAuTcd Ha yposhe I—I
(yposens 2z; na puc. 11.65). Ilpu nosslllennyn AaBaeHus B KOT.Je
ypoBenb BOAH B TpyGe § nounsurcs, a B TpyGax 3 u 4 NOBBLICHTCA.
Pasnuna 3THX ypoBHell GyleT oTBeyaTb paGoueMy AaBJeHHIO Napa
B Korie. Ecan pgaBieHHe cTaHeT Beille AOMYyCTHMOTO, TO BOAA H3
Tpy6el 8 moX nKaB/jeHHeM napa OyneT BbiGpoinena B Gauok 2. Ilep-
BOH onopoxuutca Tpy6a 4 (Go.see KopoTkas, uem Tpyba 3), map
M3 KOTJa MOJYUYHT cBOOOAHBLIH BHIXOX B arMocdepy (uepe3 Tpyby4,
Gauok 2, TpyGy 5). Ilpu nounmxenuum pasjenusi napa BOAA M3
Gauxka 2 uepe3 Tpy6y 3 BHOBb 3anoJHHUT TPpy6y 4, a pa3HoCTb ypoB-
neit B TpyGe 8 u Tpy6ax 3 U 4 ycraHoBHTCA B COOTBETCTBHH C AAB-
JeHHeM mnapa B Korjae. Tpy6a b BuiBoguTcs B Ge3omacHoe MecTo,
HAanpuMep Ha KPHIUY KOTEeJbHOH.

Ha puc. 11.68 npexcraBaen npyHHHBI PeAyKUHOHHBI KaanmaH
(omHOBpeMeHHO M 3anOpHbIH BeHTHab). CHHUKeHHe NaBJeHHSA NPO-
HCXOAHT BCJEACTBHe NPONycKa napa ¢ 060AbLION CKOPOCTBIO MOZ
30J0THHK Yepe3 HeGo.blloe KogbueBoe oTBepcrue /. Heobxomnmoe
cHHKeHHe [aBJjenust obecleyHMBaeTcH COOTBETCTBYIOLIAM HaTsKe-
HieM nNpyxxkuHbpl. Khanan mnopep:KUBaeT NOCTOAHIOE [aBJAEHIe
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B OTOMHUTEJbHOH CHCTEMe HEe3aBHCHMO OT LaBJeHus o cebs. Ecan
HAaBJEHHUE TI0CJEe pPeAYKTOpa YBEJHUYHTCSA, 30JOTHUK ONYCTHTCH,
KOJIblieBOe OTBEPCTHEe YMERBHIHUTCS. Pylmoe 3anupaHue naciaenHero
OCyHmieCTBJAeTCA C fIOMOUIBI0 BEPXHEro BeHTHJS 2 c yIL.HI/IHeHHOﬁ

Ny

1

Puc. 11.69. Cxema 3aMKHyTOR cHCTeMbi
MapoBoro OTOIVIEHHsT HH3KOTO HABJEHHS
C CaMOTeYHbM TMOCTyIJEHHeM KOHAeHCcATA
B KOTeJ H C HHKHHMH NapoBok H KOHAEH-
CALUOMHEIMH MATHCTDPAJISAMU

1 - napoBble BEHTHJIH; 2 — TPOHHHKH ¢ 1pob-
Koit; 3 - BoasiHoH 3aTBop; 4 — JHHHA K Mpejo-
XpPaHHTENbHOMY TrHjpaBJHYECKOMy 3aTBopy; § —
KOTes; 6 — cCyXoNapHHK; 7 — BEHTHJb jJs BbI-
Mycka Bo3gyXa [IpH MyCKOBOH MNpofyBKe CH-
CTEeMbl

oL

-

Puc. 11.67. Cxema npeLoXpaHHTEIbHOTO
THAPABJHYECKOTO 3aTBOPA Yy MapOBHX KOT-
JIOB HH3KOrO KaBJeHHUs

-
Puc. 11.68. Penykuuouumit kjanau

ochto. [lpenensnoe nusinee napnaenre 3a kpanom — 0,5 MIla. Jans-
gelinee moHmKeHnne obecrneynBaeTcst oCoGHIM  HOMOJNHTEJbHLIM
BEHTHJIEM.

Cxembl MapoOBHIX CHCTEM (HH3KOTO M BBICOKOTO JNaBJeHHsI) B OC-
HOBHOM anaJOTHuHbl BOAsinbIM. OOBIUHO HCTOJB3YIOT ABYXTPYOGHYIO
cXeMy: Mo MaponpoBofaM TNOZAeTCA NMap K HarpeBaTesbHbIM NpH-
6opaM, O KOHIEHCAaTONPOBOAAM oTBoxuTCA Kohgencart. Ilo cnocoby
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BO3BpAaTa KOHJAEHCATa B KOTEJI pa3jiHualoT ¢HcreMbl NapoBOro otoi-
JeHHs] € CaMoTe4yHHM [MOCTYNJIeHHeM KOHJeHcaTa (3aMKHyTbie) H
¢ nepekaukoll KonJencata B KoTeJ M3 Kongencarnoro 6aka, rie ou
npeABapuTeNbHO cobupaercsa (pa3oMKHYThHIE).

Benencteue 6osiee BBICOKOW TeMOepaTypbl TeJIOHOCHTes Ha-
rpeBaTesblble MPHOOPHI NPH NMape HU3KOTO U TeM GoJiee BHICOKOTO
HAAaBJIEHHH MeHee rHTHeHHUNbl, YeM NPH TeNJIOHOCHTE]Ie — BOJE C TEM-
nepatypoit {<100°C, oanako pacxoq npu6opoB B MapoBBIX CHCTe-
mMax na 30—40 % Menbuie, uyem B BoAstHbIX. MaJass oGpemnas
mMacca u GoJablloe TenjocofepkKanve napa obecrnednBaioT CHHXKe-
Hyue TeINIOBOW HHEpUHH NapoBoro OTonJjenus,, OblcTphId 06orpeB H

a) ) cm.1 cm.2
) I 1 ET.%]FD
1 11X 2 aphlv
I 2 | 4
] T :
| Cele TSRO

bomm o = = iy — )

Puc. 11.70. BapuauThl pa3oMKHyTOA NapoBOf CHCTEMb

a — ropH3oHTalbHasd  ORHOTpyGHad; 6 -~ BepTHKaJbHas ABYXTpyGuas
¢ MpPOMEXYTOYHOH Marucrpanbio; I — NpcROXPaHUTENAbHBIA THapaBiaHYe-
CKWii 3aTBOp; 2 — KOHJACHCATHBIA G6ak; 3 — Bo3AymHass TpyOKa; 4 — KOH-
LEHCaTOOTBOAYHK € obXoaHofi neraefi Ha caydali peMOHTa M INycKa Xo-
JNofHOH CcHCTEMBI; 5§ — HacOC aJsl NepeKaykH KOoujacHcata B Koren; J—V—
pacyeTHnle y4YacTkH mnapomposojos; VI—VII[— 10 Ke, KOHACHCATONpO-
BOJLOB

OCTbIBaHHE ToMeleHuH. JTo KayecTBO 0cobeHHo UeHHO AJs HepHo-
JHYeCKOro oTanJuBanus.

He TpeGyeT nosicHenult cxema ¢ BepxieH napoBoll MarucTpalbio
(puc. 11.65). Tlpm mmxnelt ke npoxJaike MaructTpanedt (pHc.
11.69), coxpansis uenecoobpas3nbli AJAS NMAPONPOBOAA YKJOH NO
NyTH ABHMKEHHS] mapa, B Touke 0 mpefyCMaTpPHBAlOT OTBefeHHE TO-
nytho o6pa3oBaBllerocss KonjaencaTa NMpH NOMOIUM BOASHOTO 3a-
TBOpa. UToObl HCKJ/IOUNTH NMPOPLIB Napa B KeHAeHCAUHOHHYIO Maru-
cTpanb, BhicOTa Ay fo/kua ObITh GoJblle RaBJeHHs napa B Touke 0.

B orauune oT npexcrasnennoro na puc. 11.65 3epkano ucnape-
nus (ypoBeHb 2;) pa3MmeliaeTcss He B CaMOM KOTJe, a B CHeyHalb-
HOM CyXONapHHKe, PaclOJOXKeHHOM Hall KOTJOM. Hocneannit ne
NOJHOCTBIO 3aN0JIHeH HarpeBaeMol BOJOH.

Puc. 11.69 uamoCTpUpyeT «IENOoUeunyio» cxeMy ISl CTOSIKOB I
noasojok, puc. I1.70, 6 — «cton6oByt0», TpebyIOUYI0 MeHbIlero
uhcJa OTBEPCTHH B TepeKpHITHSIX; CXe€Ma, NPHBeREHNAast Ha pHC.
11.70, 6, npenycmaTpHuBaeT NPOKJAAKY MNapoOBOH MarucTpadn nojg
NOTOJIKOM OXHOTO M3 3Ta)Ked, COKPaIlawulylo 3aTpaThl TpyO Ha
crosikd. Takasi MPoKJAaAKa AONYCTHMa JHIIb B NMPOU3BOACTBEHHBIX
noMeleHAsX.
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[TpuMensioTess M TOPU3OHTABHBIE DAPOBHIe CHCTEMbl C MO3TaX-
HBEIMH BeTKAMH KaK ABYXTpyGHBIMH, TaK U Go.ee NPOCTHMH — OJHO-
tpyGupiMu (puc. 11.70, a). [Tocnennue * ne TpeGylOT yCTAHOBKH BO3-
JAYXOBBINYCKHBIX LIYPYNOB Ha HarpeBaTe/bHbIX NpHGopax. Bosayx,
Oyayud TsKejee Napa, yaajsercs COBMECTHO ¢ KOHJEHCATOM No
Tpy6onpoBony BeTKH. I'HApaBJHYeCKHX YAapoOB coBMecTHoe (H HO-
NyTHOe) TeyeHHe He BHI3bIBaeT. Takas TOPH30HTAJbHAs BeTKAa pac-
CYHTHIBAeTCSl KaK eIHHBIH pacueTHbIH Yuacrok € pacxoioM Inapa,

krf4, Gy = 2, Quplr, (11.91)

rie XQnp — cyMvapHas TenJoBasi Harpy3Ka OT BCCX INPHCOEJHHEHHHIX K BeTke
npubopos, xdxfu; r— ckphiTas Tempora, KIDX/kr, nmapoofpasoBaliys TpH KO-
HEeYHOM (aJ% 3amaca) nasJeHHd B Berke, Ila.

OTeyecTBEHHBIM ONBIT CBHAETENBCTBYET O BO3MOXHOCTH HCNOJb-
30BaHHSl H NapOBBIX OJHOTPYGHBIX BepTHKAJBHBIX cXeM C BepxHel
NpoKJafKo# napoBol marucTpasi. 3a pyGexoM NpHMEHSIOT OXHO-
TpyGHBIE CHCTEMB! CO BCTPEUHBIM TeYeHHeM napa H KOHJeHcaTa
B ctosikax. [Tocnenuue, ogHako, HMeOT TPyGHl 3HAUHTENbHBIX QHA-
metpoB (raba. 11.27) u paccynThiBaroTcst Ha HeGOJMbIIHE CKOPOCTH
napa.

Ta6ayua 11.27
Makcumaabibie CKOpOCTH GecluymMHOro TeueHHs napa B Tpybax, m/c

TMonyTHoE ABHXKeHHe mapa BeTpeyHoe ABurkeHue mapa

ILHHMCTD H KOoHJAeHcaTa H KOHneHcaTa
TPYGht dy,

MM B FrOPH30HTAJb- B BepTHKAaJb- B ropusoHTaJb- B BepPTHKAalb-

HBbIX yvacTKax HBIX yvacTKax HBIX y4dacTKax HBIX y4acTkax

15 20 25 2—2,5 4

20 30 40 2,5—3 5

25 40 50 4 6

32 45 55 5 7

40 50 60 6 8
50 ¥ Gosee 60 u Gonee 70 u Goace 8 10

[Tpu ne3HauuTeNbLIIOM BO3BBIIIGHHH HarpeBaTeqabHBIX NpHGOPOB
HaJ KOTJIOM, a TakXe B cJyuasiX NpHMeHeHHs Napa BhICOKOrO AaB-
JeHHs1 HCNOJb3YIOT NapoBble CHCTEMbl, YCTPDOEHHblE NO Pa30OMKHY-
Toll cxeme, T. e, co c60OpoM KoHAeHcara B GaK H NepHOJHYeCKOl
nepekaykoi ero o6paTho B kotes (puc. 11.70).

O6vem Gaka V, M3 paccuuThiBaercs Ha cGOp KOHJeHCATa B Te-
yenre 1=1-+2 vu;

V = Q1t/rp, (11.92)

rie Q@ — renroMONKOCTS KOTEJbHOH (CHCTeMbi) ¢ ydeToM GecroiesHhX INOTepb,
kJx/u; p — naornoctd Kornencata (p=1000 kr/m3).

* Texyyueckoe YyCOBCPUICHCTBOBAHHC aBTopa pasgeqa Ne 214—1545 or
04.04.50.
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Hacoc nas nepekaukd KonjeHcara Bo HiberkaHue BCKHNAHHA
npy BCacblBAaHHH KOHJAEHCATa YCTAHAB/AMBAIOT Ee Bblllle YPOBHS KOH-
jgencara B Oake. [laBaeHue, cosgaBaeMoe HacocoM, [la, Jo/MKHO
GBITL

Pu = px + hgp + 2 (RI + 2) - 10000, (11.93)

rie px — AaBJenne B kotTJe, [la; hgp — naBsente cTonGa KomaeHcaTa BhicOTOR h
OT HanOOJbllel OTMeTKH YPOBHS CTOSHHS BOABI B KOTJAC 40 OCH Hacoca, Ila;
2 (RI+4-2) — notepn naBjeHHs B UHTATeJLHOM KOHLEHCATONDOBOAE (OT KOHIEH-
cata Gaka 10 korJaa), I1a; 10000 — ceoGoanoe naBielHe HAa H3JHB KOHAEHCATA
B kotae, [la.

HOnst npepynpexgenns npopelBa napa H3 CHCTeMHl B KOHIeHcaT-
Hplf Gak cayXar naposanHpaiclliHe YCTPOMCTBA: THApaBJHUYECKHE
3aTBOpbl, €CJIH HX BHcOTa A; fo-
nycTHMa B KOHKPETHBIX YCJOBHSIX;
Ipoccesb-11ai0sl; KOHJeHCaTooT-
BOAYHKH C¢ oOGXOAHOW neTyaeH Ha
cayyall peMOHTa H NPOAYBKH HJH
naposanHparend, HanpaMep Tep-
MHYecKoro gedcTBus (puc. 11.66),
HIH C ONPOKHHYTHM NONJIaBKOM
(puc. 11.71) u np.

KoHnencaroorBoguuk ¢ onpo-
KHHYTBIM NONJIABKOM COCTOHT H3
Kopnyca I, KpHillKa 2, nonjaBka4
H phlYara & ¢ WapoBHM KJIanaHoM.
KongeHcar nocrynaer Bo BHyTpeH-
HIOIO NOJOCTb KOpNyca, B KOTOPOM
uMeercs OTKPHTHE noniapok. 1lpu N
HanoJHeHHH NOJOCTH KOHIEHCaTOM ,
HOMWIaBOK  BCHJIBIBAET, 3aKphIBasi
BBINYCKHOH napoBoi Kaana. 3a-  puc 1171, [Mapozankparens ¢ on-
TeM nOIVIaBOK, 3aJUTHH [OocTa- POKHHYTHIM IOTLIABKOM
TOYHO TIOMHO KOHAEHCAaToM, ony-

CKaeTcsl, OTKpHBasi BHIXOZHOE OT-

BepctHe. Tlocse Brinycka H3 KOHA€HCATOOTBONYHKA KOHAEHCAT elle
COXpaHsieT [faBleHHe, COOTBETCTBYIOIIEE [ABJAEHHIO Napa nepex
KOHZeHCATOOTBOJUHKOM, # KOHAEHCAT MOMET NOJHAThCA Ha BH-
cory 0,4 p’ npu Huskom gasienuu # 0,7 p" — npu BHICOKOM (31ech
p’ — maBieHue 3a KOHAEHCATOOTBOXYHMKOM). [is npeqoTBpauleHHs
0GpaTHOrO NOCTYNJIeHHs KOHAeHcaTa B KOHJEHCATOOTBOJAYHK H3
pacnoIoKeHHOH Hajx KOHAEHCATOOTBOAUYHKOM JIHHHH YCTaHaBJH-
Baercss oOpaTHblii Kjaanan. KoHAeHCaTOOTBOAUHK paccMOTpeHHOH
KOHCTPYKIHH NpHMeHsIoT npd nepenafe pasaenns 0,06 MIla
(0,5 Krc/M2), a KOHAEHCATOOTBOXUHK TEPMHYECKOro AefcTBHA — 10
2-10* [Ma.
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8.2. Pacuer gwamertpoB u obopypoBanua tpy6onpoeopos
NapoBLIX CHCTEM OTOMNEHHA

[TopGop mMaMeTpOB NMapONPOBOAOB MK3KOIO AaBjeHHA aHAJMOTH-
YeH nonbopy AHaMeTpOB TPyO BOASAHOTO OTONJIeHHA H OGLIYHO CBO-
JIHTCA K BHIfIBJIEHHIO Tpe6yeMOTO NaBleHHA mMapa B KOTJe pyx AJs
NOKPHITHA NOTePhb AaBlleHHA Ha TPeHHe Prp H B MECTHBIX CONPOTHB-
JeHHAX pu.c. laBleHHe px pacxonyercs Ha yyacTKe OT KOTJa X0
HarpeBaTesdbHOro TNpHOOpa. ConpoTHBJeHHEe NOCAEZHEr0 OUEHH-

BaeTcsl He KO3(Q(HIHEHTOM MeCTHOTO CONPOTHBJIEHHUS, a BeJHYHHOH
Pup=2000 TTa:

Pi = D (Prp - Pu.c) - 2000 = ) (Rl -+ z) -1 2000. (11.94)

HaBieHne px MOMKHO OTBeYaTb CO3JaHHIO B NMaponpoBomax le-
Jecoo6pa3Hbix (He MeHee b M/c) ckopocteir (cM. taéa. I1.27) nu
OTBeyaTb JONYCTHMOH MO MECTHBIM YCJIOBHAIM BHICOTE pacnoJsioxe-
HHA ToukH n (cm. puc. 11.65).

TTpu HacocHol Nepekauke KOHAeHCAaTa MAaKCHMAaJbHOe AaBjeHHe
B KOTJIe JHKTYeTCd BHICOTON A TIpeOXpaHHUTENbHOW NeTNH — MPH
HH3KOM [aBJIeHHH NMapa HJIH HaCTPOEHHHIM NpelesbHHM AaBJIEeHHEM
NPYKHHHOTO KIanaHa — NPH BBICOKOM.

TTonGop nnameTpa MapoNpPOBOROB HAYHHAIOT JJsA HaHGoJdee Npo-
TSI’)KeHHOTO NMYTH — OT KOTJa A0 CaMoro yAajdeHnHoro npubGopa. Ha
MeCTHHe CONPOTHBJEHHS B NMapOBHIX CHCTEMAaxX TPATHTCA OGLIYHO
okono 35 Y% pacnmonaraemoro fgaBieHusi (B HapyXKHBIX CeTAX ellle
MeHbllle), MO3TPMY

0,65 (px — Pup)
Rep = —21Px— Pup)

>

Tlpn BrGope puameTpoB TpyO NOJMbL3YIOTCA HHMKHell YacThiO HO-
morpammul (puc. 11.72), cocraBieHnoll i cpeXnHx NJOTHOCTeH
napa, NpHMEHAEMOTO B CHCTeMaX HH3KOro naBiienusi. [IpH HeBo3-
MOXKHOCTH YBA3KH IIOTepb [aBJeHHsT B NapajelbHBIX YYacTKax
NpHMEHAITCA ApoCCe/b-MaHOE, Ha TOPH3OHTANBHBIX YYacTKax
Jdyyille (mJs ONOPOKHeHHA) C SKCHEHTPHIHO PaCNONOKEHHBIM
BHH3Y oTBepcTHeM (cM. puc. 11.35,6). dnamerp ero dm (He MmeHee
3 MM) npuHHMaeTcA Mo Gopmye

d = 0,92V g%/ A pgs (11.96)

rme ¢ — TenNoBad Harpyska Ha yuyactke, Br; Apm — nepeliag apasicHus, Hora-
maemoro wangoi, Ila.

(11.95)

ITpumep 13. Tlono6paTe mmaMeTphl NaponpoBONOB NpPaBOA 4YacTH CHCTEMH
oTonnenus Huskoro nasiesns (puc. 11.70,6) or KoTaa n0 npaBOro HHXKHErO
npubopa (ydactku [—V). Tensootnaua Kamxpgoro HHxHero npu6opa 3500 Br.
ll}}mm.l yuacTkoB npuBefienl B Tabn. 11.28. Ilasrenne napa B xotne 8000 Ila,
nepen npuGopom — 2000 Ila.

ITpunnMaem
0,65 (8000 — 2000)
27,5

ch ~ 140 Ha/M.

174



Mo usomorpamme (puc. 11.72), manpumep ans yuacrka V, BepTHKalpHas JH-
uus TemsoBol marpy3ku 3500 BT mepecekaetcs ¢ rOpHSOHTANBLHOH, OTBedalolyen
Rcp=140 Ila, 6anxe x 3navennio dy=15 MM, KOTOpOe M NpHHHMAETCs B pac-
yere. B 3TOM cayuae cxopocrh Gynet 13,2 M/c, p»=>54 Ila, daktHyeckoe suave-
gne R=150 Tla/m. CymMa ko3ddHUUEHTOB MeCTHHX conpoTHBJenHi %{=185
Exocoﬁ seytunp [=16, nBa ortBoga y mnpHGopa X{=1; TpohuHK OTBeTBJEHHA

=1,5). OcrafibHble XapaKTePHCTHKH (MO aHaJOrHH ¢ NMPUMEpPOM pacyeTa AHaMeT-
pOB BORSHOrO OTOMJeHHst) NMpuBenensl B taén. 11.28,
HeBsska cocTaBaser

6000 -}- 5795,5

100 = 4% < 10%.
6000

Ta6auna 11.28
Pacyer AMaMeTpos naponpoBOJOB HH3KOrO NABACHHS

Prp +
N . i, d,, s , . , ,
yqac',rxa g’r ™ o :fc ’;f’a I]Iglu pia pﬁg p’ﬁ': +PY e
Ma
1% 3500| 1,5} I5 13,3 54 | 150 | 18,5 | 225 1000 | 1225
v 7000| 3 20 13,8 59 110 1,6 | 88,6 330 418,5
111 | 14000 7 25 16,5 85 | 120 2 840 170 | 1110
Il |28000] 14 32 | 21,7 | 140 | 130 4,5 | 630 1820 | 2450
I 165000] 4 50 184 | 108 58 3 232 324 556
S1=275m 2 (Rl 2) = 5759,5Ila

HuameTpel caMOTeYHBIX KOHJAEHCAaTONPOBOAOB NMOAOHPAiOT B 3a-
BHCHMOCTH OT YKJIOHA Tpy0, KOJIHuecTBa KOHJeHcaTa (HJIH TelJOBOH
Harpy3kH), cTelleHH 3alOJHEHHSA
Tpy6  KoHmeHcaToM. Hcnmoap- Tabauua 11.29
3yercd BepXHAA YaCTh HOMO- [lop0op RUamMeTPOB KOHACHCATONPOBOJAOB
rpammel (puc. 11.72). 3a mHuuu-

MaJbHHE  YCIOBHHH  AnHaMeTp Ne Qy | Xapakrepuctuka | dy,
a

CaMOTeYHOro KOHjieHCaTonpoBo- Y**™?|  Br TPYOOTIPOBOAZ | yim

na, paboTawoulero ¢ HeNoJHbIM

3aNoJIHeHHeM CeuyeHHs KOHJeH- vI { 3500 ropﬂaomagbﬂb!ﬁ, 20
nbupaerca dy=20 MM cyxo

caToM, BEIDHpAE Vsoacea. VI | 14000 To xe 20

(W3-32 pkaBJeHHa H 3apacra- VIII |28 000 | Topusouranpubiii | 32

HPISI). npOILO-H}KaSI BBer COOT; ] BepTHKaﬂbeﬂ‘:l

BeTCTBYIOULYIO JHHHIO TENJOBOH cyxoht

Harpy3Kd, HaxoiAT TOUKY Mepe-
ceyeHHA C KDHBOMH, XapaxTepH-
syromeil pexxum KouzeHcaronposona. CnpaBa oT 3Toi TOYKH YHTa-
eTcst 6AMKaNmHA 6oJdbUIHH ero fHaMeT).

Mpumep 14. Idna toli xe cucremn (puc. 11.70,6) noxo6pate dy Kowmpmewca-
unonno# mMpMH (TaGn. 11.29).

PacueT nanopHbeX KOHAEHCATONPOBOROB NOJHOTO HamNoJHeHHS,
HanpHMep YyacTKa OT KOHAeHCAUHOHHOTO 06aka a0 KoTia (pHC.
I11.70), npousBoxutcs no nHomorpamme (puc. 11.47), kak TpyGonpo-
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BOJA BOJSIHOTO OTONJEHHS € pacxonoM Bojl G, Krju, B 3aBHCH-
MOCTH OT JAaBJeHHs, Pa3BHBAaeMOrO HACOCOM [JIsi nepeKaukH KOH-
JleHcarTa,

Tlpn sxcnayatTau#d HanOpPHBIX KOHIEHCATONPOBOAOB NPHXOAHTCSA
CUHTATbCH C NOSIBIEHHEM napa BTOPHYHOro BCKHNaHus. [IpauuHol
TaKOTO BCKHNAHHS KOHJAEHCATa CJYXKHT 3HAUHTENIbHOE NOHHKEHHE
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Pacxod menna, kBm

Puc. 11.72, HoMorpamMa past moafopa nAMaMeTpOB NapOMpPOBOLOB H CAMOTeyHbIX
KOl 1eHCaTONPOBO/L OB

JaBJjieHUs], KOrAa (baKTHlIECKaH Temneparypa KOHAeHCaTa OKa3bl-
BaeTcst BOllle TeMNepaTypbl HACBIIEHHOTO NMapa NPpH NOHMKEHHOM
naBaenuu. KoauuecTso napa BTOPHYHOTO BCKHNAHHSA, NOJYUYCHHOTO
H3 KaxKJOoro KHJOorpamMma Konjicncara B CHCTEME, COCTABJSIET

Gpr.n = (Gnau — Gion)/qus (11.97)

Tjie guau, Gxom — TENMJOCOAEPNKAHHUSI KOHACHCATA, OTBCUAION[HE COOTBETCTBEHHO
JIaBJEHHIO Tepef M 33 KOHAeHCATOOTBOAUMKOM (y npub0pa OTONJeHHs, KOHICH-
catioro 6axa), kJIk/kr; gz — TenNoTa HCNApPEHHA TPH AABACHMUH B KOHHE KOH-
JICHCATONpPOBO A, g JLx/Kr.
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Hast Toro uTo6Bl COKpaTHTh NOTEPH Ten/da CO BTOPHYHBIM Na-
poM, uejecoo6pasna opraHH3auHst NepeoXJaKAeHHs] KOHAeHCaTa [0
70+90°C. B atux cayyasix KOHAeHCAaTODPOBOA MOXKHO NpPOKJIaLbl-
BaThb, HanpHMep, yepe3 MeCTHbIe OTONHTENbHbIe NPHGOPHI HAH JPY-
rie TenJlooGMeHHHKH.

Heranpnplfl pacueT naponpoBOXOB BBLICOKOTO [ABJEHHS 3HAUH-
TeJLHO CloXKHee. Ha pasiHunbiX yuacTKax TaKHX NapoONnpOBOLOB MO-
XeT B CYLIeCTBEHHBIX NpelesaX HU3MEHSITbCS NJIOTHOCTb Napa B CO-
OTBETCTBHH CO 3HA4YHTEJLHLIM H3MEHEHHeM ero Hapjenus. JT0 0co-
OeHHO OLIYTHMO AJsT HAPYKHBIX NPOTSIKeHHAIX naponpoBomoB. [as

ot e
C%/.Jﬂb(ﬁ KoNBeHCarmo -
npobod

Puc. 11.73. Cxema naposoro ssona

I — nmap Ha TCXHOJOrHYECKHe HYXJAb; 2 —nap Ha BEHTHAALHIO;
3 — map Ha OTOMJCHHE; 4 — 3aKpLIThIi KOHJEHCAIlHOHHBLIH Gak, § —
rulpo3aTBop; 6 — HacoC JANA nepeKadkn KoHujaeHcara, 7 — nmpejo-
XpaHHTEeAbHbiC XJafnaHbl, 8 — PEJAYKIVWOHHBI Kaanau, 9 — obpat-
HBll KJanaM; 10 — KOHJCHCATOOTBOUHK ¢ obXxoaHo#i netaelt (nmpH
peMonTe); I{ — BOJOOTAENHTENb; 12— napoMep; 13 — BojloMeD;
{4~ nmap HH3KOTO JaBAcHHA; I5 — Bo3aywHas Tpy6ka (o6GpaTHBHA
KJanaH 3a KOHJeHCATOOTBOJYHKOM He floKasal)

HHUX HeIb3s OPHEHTHPOBATLCS Ha YCPeAHEHHOe 3HaveHHe NJIOT-
HOCTH, KaK 3TO NPHHSTO NPH COCTaBJIeHHH HOMOTpaMMBI AJIST napo-
NPOBOJOB HH3KOTO HaBJeHHs. BO BRYTPeHHHX CHCTEMAax OTONJIeHHS
3MaHHI NafeHUe AaBJeHUs] HA yyacTKaX CPaBHHTENLHO HEBEJIHKO.
Pacuer nuamerpoB naponpoBoIOB BLICOKOTO JAaBJEHHS NO3TOMY
ZonycTHMO npubamKeHHO BecTH no nomorpamme (puc. 11.72), co-
CTaBJIeHHON 1J18 napa HH3KOTO [ aBJieH Hsl.

Hast npu6nukennoro (NpHKHAOUHOTO) nopGopa THameTpa yua-
CTKa MOXKHO HCNOJIb30BaTh BHIPAXKEHHE

d = 0,001 V' G/(2800pv), (11.98)

rie G — pacuetbil pacxop rmnapa BBICOKOIO paBJeHHsi Ha y4acTKe, KIju; U -—
BO3MOXHAA cpeaHss ckopoctb mapa (cM. Ttaba. [1.27), wm/e; p — nrotHocTs
napa, kr/M3%, orBeuaoniaf (GAKTHUCCKOMY [aBJeHHIO.

TIpu cpaBreHnH ¢ BOASIHLIMH CHCTEMAaMl IOZUEPKHBAETCS 3KO-
HOMUSI CPeICTB U MeTa/Jla Ha YCTPONCTBO RNApOBOTO OTOIIEeHHS
(25 % — npu Huzkom pasienun, go 40 % — npu Bbicokom). lego-
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CTaTKOM SBJSETCH NPaKTHUECKasi HEBO3MOXHOCTb MJIaBHOIO pery-
JMPOBAHHUS TeMNOOTAQUH nNpuOOPOB HM3MeHeHHeM JABJEHHS Rapa.
Perysnpopanse nostoMy, Kak npaBHJIO, OCYILECTBJSIIOT NPONYCKaMH
nofaud napa B CHCTeMy. JTO BeleT K Koaebazusm tp, xoTs H obec-
neuyMBaeT yOblCTpeHHe TeMna o0oTpeBa H OXJAaXKJIeHHUS NomelleHHH.
CyumiecTBeHHBIM HENOCTATKOM SIBJSIETCSI H HeJOJTOBEUHOCTH KOPPO-
JUPYeMBIX CTaJbHBIX CaMOTeYHLIX KOHJEeHCaTONPOBOIOB.

B CCCP npuMenense napoBEIX CHCTeM CeHYaC OTPaHMUHMBAETCS
rJIaBHBIM 06pa3oM oGheKTaMH, TAe Nap HCHOJb3YETCs KaK TenJoHO-
CHMTeslb HapyXKHbIX, HanpuMMep 3aBOACKHX ceTeil. [las aTHX cayuaes
CX€Ma NPHCOeIMHEHHS K HHM CHCTEMBI OTONJIEHHS npupelena Ha
puc. 11.73.

3acayxuBaeT BHHMAaHHSI BONPOC O NpPHMEHEHMH napa u AJs
OTONJIEHUs] BHICOTHBIX 34awuil (nJoTHocTb napa B 1000—1500 pa3
MeHbllle, 4yeM BOAb). I3BecTHH KOHJeHCALMOHHEIE OTONUTEN]b-
Hble CHCTeMbl, B KOTODPHIX Nap JIHLIb NojorpeBaeT 6ojiee XOJOAHYIO
Boay B npubopax, obecneunBast THTHEHHUHYIC HEBBICOKYIO TeMnepa-
TYPy Ha HX nosepxHocTsx (uccaenosanusi C. B. Yabauunckoro,
B. M. I'yceBa u A. T'. TiomenueBa). He MckJouaercss BO3MOXHOCTD
npvMMeHeHHs] H NapOBHIX CHCTEM NPH IaBJeHHH Napa HMXKe aTMO-
ctepHoro ¢ TeMnepatypoit no 60—70°C.

8.3. Jlyuucro-naHenbHOe oronneHMe

CHcTeMaMM JIyUHCTOTO OTONJIEHMSI, KAaK M NauejbHOro, o6orpe-
BAIOTCSl BHYTpPeHHMe NOBEPXHOCTH CTPOMTENbHHIX orpamienui. HMx
oborpes focturaercst nu6o 3a4eKOA B OTpa’KAeHHs] TpyG WJIH Ka-
HaJloB C TenJjoHoCHMTesneM, Jubo oGlyBaHMeM OTpaxKIeHHH Harpe-
ThIM Bo3ayxoM. EciM o6orpeparouisie noBepXHOCTH pachoJIOXKeHb
B BepxXHeH 30He NoMelllehHst (NOTOJIOK, KapHH3), To OTOMJIEHHe
Ha3BIBAeTCsT JIYUYHUCTHIM. Tenso nepefaercsi NOMeLEeHHIO TIJIABHBIM
o6pa3oM u3JyueHHeM H JHIIL 4YacTh (MeHee 25 %) KowBekmMed.
KonBekTHpHasi TensooTnaua npeBajiupyeT NpH HArpeBaHHd NoJa.

Ecnu rpewolide NOBepXHOCTH CTEHOBBle, TO OTONJIeHHe HAa3bI-
BaeTcss naneJbHbIM. [onst Jiyuyeucnyckanust pacreT ¢ yBelHUeHHEM
BHICOTHI pacnoJioXeHnHs: naneju. [loTosounoll, CTeHOBOI H HanoJb-
HOW CHCTeMaM OTONJIeHHs] BBHAY OOLIHOCTH KOHCTPYKTHBHOH CXeMH
oborpeBa IaHo eIMHOe HAHMEHOBaHHE — JIYUHCTO-NaHEJbHOE OTON-
JIeHHE.

B mawefi cTpawe Jy4YHCTO-NaHeNbHOe OTONJIeHHE HCNOJAb3YeTCH
yame B COOPYKEHMSX H3 KDYNHBIX NAHENIbHBIX HJIH MOHOJHTHBIX
ajieMenToB. Hanoabuble GeTOHHLIE OTONHTENbHBIE NaHENH IENeco-
06pa3Ho npUMeHsiTb B NOMelleHUsIX HeTCKUX yupexKAenu#, B Gac-
ceflHaX M BecTHOIOJISNX; NOTOJNOYHBIE — B ONSPAUMOHHHIX, POJIOBBIX
M HapPKO3HBIX JeueOHblx nomeinenusix (puc. 11.74).

TIpu KOHBEKTHBHOM OTONJIEHHH fep HA BHYTPEHHEH NOBEPXHOCTH
HapyXHbIX cTeH o6buno 11—13°C, y ppoinbix okon 4—6°C, Bo3-
IyX B noMeliennn umeeT Temneparypy 18—20°C. Yenosek, naxoxns-
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WHACS B MOKOe, NpH 3TOM Tepsiet TEMJIOTH JydenclyckalineM BABO€
Gonblle, 4YeM KouBekKUHeH. Tlpu JyuHCTO-NaHelbHOM OTONJEHHY
TeMllepaTypbl BHYTPEHHHX [oBepXHOCTel BCeX orpaXJeHHH M Me-
GeJiH CYLIECTBEHHO BhILIle, NOITOMY TeNJIOBOH KoMbopT Jioled obec-
neuHBaeTcs Jaxke NpH TeMNepaTypaX BO3AyXa ls, HECKOJbKO MeHb-
uix  (npumepuo wa 2°C), ueM npHM KOHBEKTHBHOM OTONJIEHHH
(ra6a. 11.30). TTokasarenem KomdopTa cuMTaercs Temneparypa fu,
onpenensiemast no gopmyte (11.2). O6ruuno ¢t npunumaercs na 1°C
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Puc. 11.74. Pasmeulenne uarpesaTesefl 1yuHCTO-NaHeJbHOTO
oTonJIeHHs

I—3B nony; 2—Ha HapyXHofi creHe; 3 —B mneperopoike; 4—
B nepekpPeITHH

nHuxe pacuetiodt !s. CpemHssi TemnepaTypa Ha NOBEPXHOCTHX
OTpaKJIeHH! B 3UMHee BPeMst VIS XKHJBIX NoMellenuil (OTKJIOHeHHe
+1,56°C), o6cayKuBaeMblX JYYHCTO-NaHeJbHbIM OTONJIeRHeM, noj-
cuuThiBaercsi no ypasnenmo (I1.3).

Ta6auua 11.30
JlonycTHMBlE cpepHHe TEMUepaTypnl BO3RYXa HpH JYYHCTO-HAHEABHOM

oronnenny, °C
Temnepatypa BO3Ayxa NOMCILEHHE
ty, °C npu oronaeHHu
HauMeHoBaHHC NoMeleHHA
KOHBCKTHBHOM ﬂy‘!HCTOM
BecTu6ionu, KOpHAODPHLI, JeCTHHY- 12—16 8—14
Hple KJeTKH, Mara3usbl H T. M.
>Kuauie n ofnlecTBeHHBIE NOVEn1e- 18—20 16—18
HHA
Bauuue, Jeuebuiie (ONEpaIHOH- 2226 2024
Huie H 1p.)
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[Tpenenbnast HHTEHCHBHOCTb OOJAYueHHS B JKHJABX 11 olle-
CTBEHHBIX 3JaHHAX NOMKHa GHTL oKkos0 12 Br/M2, a pekomeHnye-
Mble TEMNEpaTyphl HA NOBEPXHOCTAX naHesel B 3aBHCHMOCTH OT HX
pacno/oxKeHHs ClelyIolize:

tn, °C

B 3omne go 1 M nag yposuem nona:

KUJBE H OGUIeCTBEHHBIE 37aHHT « . . - . . « v . . . . . . 95

JeTCKHe fcIU U GOJBbHHUE . . . 85
B crenax wu neperopom{ax Ha Bucm'e In o BLIth or ypomm

nora . . . . . T 51

I1a nortoske nomm,emm c Bb}COTOll, M:

2,6—2,8 . .. .. ... .. 28

2,93 . . .. e e e .3

B T e O 1
Ha nosepxnocru nosa:

WHABIE 3TAHHT « « « « o o & o v v v e e e s e e e e e . 25

JICTCKHE YUPEXKIEHHS . . . « . « o v v v v o v v w v .. 24

nyrasatesblible GacCeBlibl . « « 4+ .+ . . v . 0 e v .. ... 34

B xoMMynaABHBIX H NPOMBIIJIEHHBIX NpEIAPHSITHSIX, THMHACTH-
YeCKHX 3aJlax, PECcTOpaHax, CTOJOBBIX, BOK3aJaX, 3PEeAHIIHBIX NO-
MEIEHHSX Ha NOBEPXHOCTHX NaHesed, YCTAHABJAHBAEMBIX HA Bbl-
core o | M HaZX ypoBHeM noJsa, pa3peliaeTcs HMETh CPeHIO TeM-
neparypy npu pacyetHsix yeaosusix go 15°C. Tennonocurenem njis
GeTOHHBIX NaHesell #BJAseTcs NPEHMYLIeCTBEHHO Topsvasl Boia
(tr=115°C, yame 95°C), npu KOTOpPOM KOPPO3HS CTAIbHHIX TpyG
MeHbllle, YeM NpH TeNJOHOcHTene — nape. ast yMeHbIUEHHS KOp-
ponupoBanHst TpyGonpoBoaoB, GOJbLIEH YaCTbIO 3aMOHOJHYEHHBIX
B CTPOHTE/IbHBIX KOHCTPYKLHHX, ocofoe BHHMaHHe NOJKHO ob6pa-
marbess Ha 06e3BO3AylIHBanHe TPyGONpoOBOAOB; NOBHILEHHe B HHX
CKOPOCTH BOAbl H ee XHMHYyeckyio 0GpaboTky; nNpHMeHeHHe 3allHT-
HBLX QHTHKOPPO3SHOHHBIX NOKDHITHH, NPOKJanKy TPyGonpoOBOLOB
¢ NOABEMOM K BO3AYXOcOOpDHHKAM H BaHTy3aM; Ha HANEKHOCTb
ONOpoOXKHeHHs1 W HanoJneHHs cucremsl (puc. 11.75).

[1pu TensoHOCHTEME — HATpeTOM BO31yXe B NAHEABHO-AYUHCTHIX
cHCTEMAaX HCKJI0YAloTes NPOTEYKH, YNPOIaloTest TPAHCHOPT TenJao-
HOCHTE/SI, MOHTaX H pPeMOHT cHcTeMbl. OQHAKO HCNOMb30BAHHE
BO31yXa B cHcTeMax TpelyeT TepMETHYHOCTH KaHaJO0B, NPOJOMKEH-
HBIX B CTPOHTEJNBHBIX KOHCTPpYKUHSIX. MHTepecen m0BOMBHO IHPOKO
npHMeHsteMBll, ocoGeHno Bo Ppanumn, Takod cnocoG o6orpesa,
KaK BBINYCK TPEIOLIero BO3AyXa, HACTHJAAIOUIEroCst MOI NOTONKOM.
B 3TOM cJayuae NOTOJIOK CTAHOBHTCH KakK OBl JIYUHCTBIM 3KPaHOM,

daekTponarpeB GeTOHHBLIX nanesned (cepAeUHHKAMH ¢ HABHTHIM
Ha HUX NPOBOIHHKOM) MOKeT ocyllecTBAsTcA Ge3 ocoGelXx 3aTpyl-
wenu#t. Euwe npollle TipHMEHeHHE NOKPHITHS BHYTPEHHHX NOBEPXHO-
cTell noMelllenuft #3 TokonpoBoasiilel pesunsl (f=40°C). Oxnako
npH HCNOJB30BAHHH ee B NOMeLleHHAX NosBasieTcs: 3anax. Henede-
cooGpaseH 31eKTpooGorpeB GeTOHHBIX NaHeslell B padonax ¢ BHICO-
KUM TapagoM Ha 3JeKTPOIHEPTHIO.
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Puc. 11.75. TlpucoeguHenne 3MeeBHKOB
NOTOJIOUHBIX JWUYHCTEIX TaHeteldl K CTO-

AKaMm BOJAHOrO QTOINIEHH]

I H 2 — cooTBeTCTBEHHO MoAalouHi 4 obpat-

HBIf  CTOAKH; 3 — 3MEEBHK;
COOpHHK

Pue. 1177 Beronunas
NJIMHTYCOBadg naunesan

I .- OGeToH  MapxkH 150- -200;
2 -~ KOHUBl TPY6 JAd NpH-
COC/AHHEHHA K  CTOAKY, 3 —

TCIIOBasd H30JAALHA; 4 — ypo-
Belib YHCTOrO HoJsa

Puc. 11.78. 3asucumocrs
Cpenuell TeMnepaTypbl no-
BepXHOCTH  naHesu  OT
nuaMerpa M mara Tpyb
(dy=20 mMM) u ot cpex-
HCH  TeMmepaTypsl  BOIAb
B HarpesareIe

a)

Memauixcsan naumka, [§mm
EMEHITHAR CMAKKQY, 25 MM
yoepoud 2cnoa Ha oumyme

bemon

GOPHOIL MENes0

2000
12000 Ke/m

EMEHMH;

Bome 3
[lepaamur 1cnou
Opeaa num 30 Mm

3 80 mm .
BmonHbI Hacmiun

&

Memnaacckan naumkd, 15mm

CmANCHd, 25 Mm
K2 /M3 50 Mu

? o1
HOIOCHOOrs
Puc. 11.76. TpyGonpoBoabl 3MeeBHKOB

¢ rpelomell Bogofi B nepeKpHEITHAX 06-
1ecTBeHHbiX U GOJbHHUNBIX 3MaHU

a— pAs CaHys/oB H BaHHBIX KOMHaT; 6 —
4 — Bo3Ayxo- Mg BecTHOwoaeH
10 60 30 L 00
1
a=20 3
g Bl e it S
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Uae meancdy uenmpamu mpyGon = 20 mun
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Fopiounit rasz Bce uvalile HCHONB3YeTCst B MeCTHBIX OYAroBHIX
AaHeJAX JYYHCTOrO OTOIUIEHHS, KOTOpPble, pacnoJarasicb B BePXHHX
30HaX noMelleHHt, oGorpeBaloT OoJblliHe IlexH, onepaiHOHHBIE
GoJIbHHII, OTKPHITHIE TeppacH, Kade H T. 1.

Ha puc. I1.76 u I1.77 npuBesieHbl BapHaHTHl XapaKTepHbIX KOH-
CTPYKIHH HarpeBaTe/JbHbIX 3J1eMeHTOB JIYYHCTO-NAaHEeJbHOTO OTOI-
Jenns. JIpH 3ajenke naHejell B Hapy>KHble CTeHBl BHEIUHSS TeMNJo-
H30/15lHA ofs3aTenbHa. [IHaMeTpbl Tpy6 BOAAHBIX HarpeBaTeJei
npuuHMaloTcs oOwuno 15 m 20 MM, mar mexay tpyGamu — 80--
120 MM, paccToanHe OoT TpyObl 10 HAPyXKHOIl NOBepXHOCTH GeTOH-
HOH naHesH yalle Bcero 13—20 MM. B MecTax ycTaHOBKH 3anopHo-
peryJHpOBOYHOH apmaTypbl OCTaBJAAIOT JIOUKH C JBepUaMH.

OCHOBHBIMH JIOCTOHHCTBAMH CHCTEM JY4HCTO-NAHEJBHOTO OTOI-
JeHHs ABJAIOTCA: XODOUIHA BHelIHHH BHA NOMellleHHA H3-3a OTCYT-
CTBHA BHAHMBIX TPYO; CHHXKeHHe XOJOAHOro o6JyueHHA C HapyX-
HBIX NOBePXHOCTeH, BO3MOXHOCTb OXJa)K[eiHs NOMEIeHHH JIeTOM
nyTeM nojaayu B TPYOH naHeseil BOAONPOBOJAHONH BOABI MM CHelH-
aJbHOTO XJajoarenTa. I'JlaBHble HeAOCTATKH: HEKOTODPHI U3JHIIHHI
neperpee TOJOBH H IDYAH uyeJOoBeKa; 3HauHTesJbHBle KamHTaJbHbIe
3aTpaThl HAa YCTPOHCTBO (pacxol npokaTHoro Meraajia — Tpy6);
3aMe/UIeHHBIH TeMN pPery/JHpPOBAaHHA OTOMHTEJNbHBIX H OXJAXKIAl0-
IIHX naHesefl (3HAauHTeabHAs TeMJOBas HHePUMA MacCCHBHHX Oe-
TOHHBIX NaHeJe#); pacchixaHHe JAPeBeCHHBl MoJa, MebesH; CJO0XK-
HOCTb PeMOHTa TPyO, 3aMOHOJIHUEHHBIX B GETOH.

Heo6xoauMas naomaipr JyYHCTBIX OTOMHTENbHBIX naHesedl fq
onpejeJsnercs H3 BbIPaXKeHHs

J1 0

fo= (tp tR)ZfB , (11.99)

tn - ta.n
rae fn ¥ fp. n— TEMIepaTypH COOTBETCTBEHHO TEIJIOOTAAIOMWEH MOBEPXHOCTH na-
Hemu (no 60 °C) B BHyTpeHHel NOBeDXHOCTH OTpax{leHHs Ge3 yCTAaHOBKH MNa-
nean, °C; Zfs — nnomanp Bcex orpaneHu#, M?%; fpT u {g° — pagHalHOHiibE
TeMnepaType noMellleHHs (Buumcasiores mo ¢opmyne I11), orbcuarommue pac-
YyeTHOH tn npH KOHBEKTHBHOM OTOIJICHHH H KOM(bOpTHOﬁ Temnepatype BO3AYyXa
npH gayurctoM oromserun (puc. I11.1).

EciaH u3BeCTHB TeMnepaTypa BHeluHeH MOBEDPXHOCTH MaHeJH,
aHaMeTp W war tTpyO HarpesaTe/d, TO HeoOXOAHMYIO TeMmnepaTypy
TEMJOHOCHTENs1 NPHOJHIXKEeHHO MOXKHO HAaXOAHTh NO rpadukam, aHa-
JOrHYHbIM NpejcTaBjJeHHOMY Ha puc. I1.78.

Hpumep 15. Onpenennts HeoGXOAHMYIO IJIOMIAAb JYUHCTOH NOTOJIOUiON MNa-
HesqH 179 ToMelneHMs (0JHO3TaXHOrO 3/1aHus) ¢ miaollaabio 4-55=22 M2, BhHCO-
Toii 4 M; oxHoM — 2-2,5=5 M2 Pacuernsle temnepatryph: f5=20 °C; ty=—30 °C.

Taomans Bcex orpaxpaenHft, obpallieHHHx B nowmemicHHe, 120 m2. Temnepa-
TYpH Ha BHYTDEHHHX IIOBEDXiiOCTSAX HapYXKHHIX CTeH, BHYTPCHHHX CTel, OKOH,
mosa H NMOTOJKa, MOACUHTAHHBIE AJS KOHBEKTHBHOIO OTONJEiiHd, Oyctb GyayT co-
otBetcTBeHHo 14,4; 17; 2,8; 18 u 20 °C, a ux nsomanu — 11; 60; 5; 22 u 25 M2

Tornpa
11.14,4 4-60-17 4 5-2,8 4-22.18 4- 25-20 17.4°C
120 o

t9 =
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3amaBasich, HanpuMep, TEMIepaTypoil BO3JAyXa B NOMeIeHHH NDH Jy4HCTOM
oTomaeHuH a7 =17 °C (fx®<ts), no puc. II.1 naxoanm, uto tr"=19,5 °C.

TIpHHEMas CPeNHIOI0 TeMNepaTypy BOAM B HarpeBaresie fep.»=80 °C, mpH
ware Tpy6 dy=20--130 MM no rpadmky (puc. 11.78) onpenensiem cpeaHiolo TeM-
nepaTypy BHeluseidl MOBEPXHOCTH JyuHcToii nawead — 58 °C. HeoGxomumas 06-
mas NOBEPXHOCTH NaHEJH 195 — 17.4

fe=—22" 07 1920 = 6,5 M.
58 — 19,5

rnABA 9

SKCNNYATAUMA CUCTEM
LLEHTPAJIBHOTO OTONMEHUA

9.1. OcHoBHbIe 3afauM M Buab pabor
NPM DKCNNYaTaLMM CHCTEM,
OpraHu3auMOHHbIe MepONPUATHS

HOasi noanep:kaHusg HODMHPYEMHIX TeMmepaTyp B HOMelleHHAX
C/ielyeT OCYILeCTBJATh MepHOAHYECKHT KOHTPOJb napaMeTpPOB BO3-
AyXa B HHX 4 TenJoHOCHTead B cHCTeMax. [lag oGecneyenHs
11afIeXKHOCTH U J0JTOBEYHOCTH paboThl nocaedHHX HeOOXOXHMBI: CH-
cTeMaTH4eCKH#i OCMOTP CHCTeM C [1eJbl0 BHIIBN€HHSA HeHCNPaBHO-
cTefl ¥ CBOEBPEMEHHOTO HX YCTPaHEHMA; TeXHUYecKoe OOCJIYXKHBA-
HHe; NJAHOBO-IPeAyNpeJHTeJbHbIi H KaNHTaJbHHH DeMOHTHI; pe-
3epBHpPOBaHHe OCHOBHOro ofopynoBaHHs (KOTJOB, HACOCOB, HHOrZA
BEHTHJATOPOB H T. N.); Oecnepe6oiiHoe obecneyenHe CHCTEM TeIJO-
HOCHMTeJeM, 3JeKTPOsHepruef, Bonofl; co3naHue HeoOXOZHMBIX 32a-
nacop TOnm/aHBa (NPH TeNTOCHAGXKEHHH OT MECTHBIX KOTeJNbHHX),
pPaCXOJHBIX MaTepHajsoB, HHCTPYMeHTa, OTJe/NbHHIX Y3J0B H 3je-
MEHTOB CHCTEM aBTOMATHYECKOrO YOpaBJeHHA H T. H.

Baxublii nokasarejgb KadecTBa 3KCNJAYATallHH CHCTeMBI — ee
3KOHOMHYecKas 3Gh@deKTHBHOCTb, O0O6YCJOBJAHBAIOMAA BO3MOXKHO
MeHblIHe 3SKCIJyaTallHOHHBIE 3aTpaThl MO OTOMNJeHHIO NPH ofec-
NedenyH TpebyeMbIX CaHUTAPHO-THTHeHHYECKHX YCJOBHH B MoMelle-
HHAX. DTH PacXolbl CKJAJBIBAIOTCA H3 PACXOAOB HA NPHIOTOBJEHHE
TenJa, TPAHCHOPT TENJOHOCHTe/s,, aMOPTH3allHIO; coflepXKaHHe JKC-
MJAYyaTallHOHHOTO MepcoHasa, npHoOpeTeHHE DPACXOAHBIX NPH 3KC-
nJjyaTauuy jeTajeld H MaTepHaJOB.

1 SKOHOMHH TeNJOTH HeoOXOAMMO peryJHpoBaTb OTHYCK
Tensa norpeGuTensM, COIMACHO TeMmNlepaTypHOMY rpadHKy, CKop-
DEKTHPOBAHHOMY C V4eTOM BIENIHMX M BHYTPeHHHX (akKTOpOB
(BeTpa, COJIHeUHOH pajHaliuy, ObITOBBHIX M TEXHOJOTHYECKHX TemJo-
BHAeJEHHA M T. 1.), CJAeAyeT NPHUMEHATb aBTOMATHUYECKOe peryJH-
posanue paboThl 06opyloBalMa H CHCTeMbl, He AONYCKAaTb NOTepb
TemJoTH B HEOTANJHBAeMBIX MecTax H 0COOeHHO Yepe3 HemJoT-
IIOCTH B CTPOHTEJBHBIX KOHCTPYKUMAX H OTKPHITHIE HAapYKHHE
NPOeMBl.

DKeNayaTaloOHHBe MEPONPHATHA MOXKHO [OJApasfesNHTb Ha:
OpraHu3atlHOHHbIe — pa3paboOTKy CTPYKTYpH CJAYKObI 3IKCHIayaTa-
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IlMH, NJAHHPOBANIMA, MaTepHaJbIOro clnabxellus, NOATOTOBKH H
pacCTaHOBKH KAAPOB, TeXHUKH 0e30MacCHOCTH M T. JI.; TeXHHUECKHE —
BBINOJIIENHE TeXNHYeCKHX OlepauMHd 0[O0 3SKCIAYATanHM CHCTeM.
K 3xcniyaramHonmbiM MepONPHATHAM OTHOCATCA TaKXKe MOAAep-
’KalHe HeoOXOJHMBIX PeXXMMOB pabOTHI CHCTeM B 3aBHCHMOCTH OT
BO3/ICHCTBHA BIEMIIHX M BIYTPeNNHX (aKTOPOB, TEXHHUECKHX BO3-
MOXKIIOCTeii o6opypoBalus.

OcHoBible  OpraliH3allHOHIIBIE  BOMPOCH:  YKOMILIEKTOBAaIHe
cayKOBl  3IKCIJIyaTalMKH CHCTeM; ycTaloBJelnde o0s3aliocTei
ofcay’KHBaloero nepconaJja, oTBeTCTBEHHHIX JHI[ 33 TeXHHYeCKOoe
cocTofiHHe 060pyNOBaHMA H CHCTeM; pa3palboTka, yTBEpKAeHHE H
BelellHe IKCMJAyaTalHOHHO-TeXHHUYECKOH [OKYMeHTAamuu; MJaHupo-
Ballke 3KCMJYaTAUHONHHX MeponpuaTHii (TexmHyeckoH sKcnayara-
IHH, TeKYI(HX, MJIANOBO-NPeAYNPEAHTeJIbHBIX H KAanHTaJbHBIX pe-
MOHTOB M Jp.); COCTaBJellHe IKCIJYyaTalHOHHBIX CMeT; obecnedennre
TOMJIMBOM, 3anaciibIMH YacTAMH, PACXOAILIMY MaTepHaJaMH, HHCT-
PYMeHTOM; MOJAIOTOBKA CMEIHAJUCTOB M NOBbILIEHHEe HX KBaJHQH-
KalH{; opranu3amus KONTPOJsA 3a NpaBHJbHOH 3KcnJjyaTauued H
TeXIIHUECKHUM COCTOfIHHeM CHCTeM; cobJioJeHHe Texnmuku Oe3onac-
MOCTH H KONTPOJb 324 ee BHIOJIIENHeM.

Oprauusanus, HnanpuMep, 3KCIJIyaTauHH CHCTeM OTOMJeENHs
’KHJBIX 3[aHHI OCYLIECTBJAAETCA HAYaJbHHKOM >KHJMIHO-IKCIIYa-
TAIlMOHHON KONTOPH (3KUJIHIIHO-3KCIIyaTalHOITHOro yyacTtka). He-
MOCpPeACTBEHHOE DPYKOBOJACTBO 3KCHJyaTalHeH BeLYT TeXHHKH-CMO-
TPHTEJNH 3 aHHH; MepPONpPHATHA N0 OGCAYKHBAIHIO CHCTEM BBINOJ-
HAIOT paGouyHe TeKYI(ero PeMOHTA, a MNpPH NaJHYHH KOTeJbHOH —
KOYeraphbl-MalIMHUCTE (OnepaTophbl NpH rasoBoH KOTeJblIof).

B o6ujecTBenHbIX 3JaHUAX JSKCIYATAIHIO CHCTeM OTOMJIEHHS
ocyuiecTsaseT caykba sxcniyaTanud B COCTaBe HHXKeHepa (Tex-
MKa) MO YKAa3aHHBIM CAHHTApNO-TeXNHYeCKHM CHCTeMaM M CJjeca-
peii-cantexuukos. Ha nmpoMBIlLVIEHHBIX NMpeAnpuATHAX 3Ta cayxba
noAUuHsieTCs TJABHOMY 3HepreTHKy (TJaBIOMY MeXaHHKY) Mpea-
npusiTuA. B cocTaB ee BBOAMTCA TeMJOTEXHHK, OCYILeCTBJAOUIMHA
PYKOBOACTBO 3KCHJyaTauHeH HeHTPaJbIIBX CHCTeM OTONJelHs.

TIpu wnenTpanusoBanioM TenjaocnaGkeilun OT DPAHOINIBIX KO-
Te dbHEX Hau TILL skenayaTanus HAPYKIBIX ceTeil OCyLLeCTBAAETCH
npeanpusTueM TemJoBhX ceTeil (TennoceTs). T'paHuuamu, paspe-
JSIIOULMMY CHCTEMB Ha cdepbl obcayKuBalus, ABJIAIOTCS BXOAHBle
3a/BHXKH B UEUTPanbHOM (TOJOBIOM) TEMJONYHKTe, Ie MPHCO-
e[HHAIOTCH TEMJOBHE BBOAH AJA OANOrO HJIH HECKOJbKHX 3MaHHH.

Jlasi ydera ¥ CHCTeMaTH3alHM TeXIIHYECKOTO KOHTPOJs 33 CO-
CTOSIHHEM OTOIHTEJNbHOH CHCTeMBl HeoOxoAHMa cjaeaympouias ROKY-
MeHTAlMs: [AacnopT CHCTeMBbl; KYPHaJ ydeTa paboThl CHCTeMb
(B KOTe/bIILIX CMEHIHH MM BaxXTeHNBIH Xypuaj); onepaTHBHBI
KypHAJI; XKyplan 3asBoK na ycTpareHne AeeKTOB; HHCTPYKUHH 1O
3KCHAYATANHH, YTREePKAeNlble aAMHIHCTPallHeH.

Tlacmopt sBASETCH TeXIMUECKOH XapaKTepHCTHKOMA cuctevbl. Ou
COCTaBJAeTCA MOHTAXKIIO HJAM MYCKONAJan04Iloi Oprain3agien Mo
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NIAlHBIM [TYCKOBHEIX MCNHITaNWi. B 1ero sanocsiTcst TexnHYeckHe xa-
PAKTEPHCTHKH CHCTEMHl M KOMIUIeKTylolero o6opynoBanus no npo-
eKTy H (dakTuyeCKHM noxasatensm. K nacnopTy cucTembl JOJKHBI
MpHJIAraThCs NMAacnopra OCHOBHOIO NMPOMBILIJIEHHOr0 060pYAOBaHHSA.
B npouecce skcnayaTtauuu, a Takke nocje KanHTaJbHOTO peMOHTA
B MaCnopTe yKasbiBAIOTCHA NPOH3BeJEHIIBe H3MEHEHHH.

JKypuan yuera paGoTHl CHCTeMBl 3anoJiIsieTCss eXKeAIeBHO.
B Hero uepe3 ycTaHoBJieHHble HHCTPYKUHEH MO IKCMJyaTaumHH HH-
TepBa/Nbl 3aHOCATCA NMOKA3aHHA KONTPOJbHO-H3MEPHTENbHbIX NpHEO-
poB (MaHOMeTpPOB, TepMOMETPOB M MNpP.) H MOKa3aHHsA BOAOMepa,
pacxoiabl BOAB. 3/lech Ke yKa3biBaeTCsi BPeMs BKJIOUeHHS H BHI-
KJIOUeHHS] HACOCOB M JPYTrOro OTOMHTENBbHOro 0060pyAOBaHHA.

OnepaTuBNbLIH KypHAJ CJAYXKHT AJS PErHCTPAlHH BBIABJEHHBIX
IeHCNPaBHOCTeR M OTMeTOK 06 HX ycTpaHeHuH. 31ech OTMedaloTcs
BCe CJyYau NpexpanieHHs paGoThl cHCTeM, NPHYHHE], HX BHI3BABLIHe,
a Takxke BpeMs B0300HOBJeHHs paboTH cHCTeM M 00OpYROBAlMA.
B xypHan 3aHocaTcs yKas3aHHs npeAcTaBuTeJed TeljoceTH, Ha-
yasbiinka JKOK H ApYrHX AOJAKHOCTHHIX JHIL.

B xypuase 3afBOK Ha ycTpaHeHue JedeKTOB 3alHCHBANOTCA
MHCbMEeHHbIE HJIH YCTHBle 3afBKH JKHJbIOB H ADPYFHX 3aHITepeco-
BaHHBIX JIMI, AaJMHHHCTPALMH, YKa3biBAlOTCA JaThl YCTpaHeHHH
nedexTos.

HucTpykuus nmo sxenayatauuu paspabaThiBaercss A8 00CHyKH-
Balo[ero H oTBevamllero 3a paboTy cucreM nepconana. Oua
yTBepkaaercs pykopoacTsoM JKIK, nmpeanpuaTus HAM yupexpe-
HHA. VIHCTPYKuHA 1JA nepcoHasa MeCTHBIX KOTeJbNIBIX OCHOBHI-
BaeTcsd Ha «THMOBOH HHCTPYKIHH JJa NepCOHaJa KOTeJbHBIX C BO-
HOrpefiHBIMH H NapoBBIMH KOTJaMH jaBjJeHHeM He Ooaee 0,17
MTIla», yteepxxpentofi I'ocroprexsagsopom, H Y4uTbIBAeT ocobeH-
HOCTH JaHHOH KOTeJdbHOH. B HHCTPYKuMH yKasbiBaeTCAd MNOPAMOK
Aonycka NepcoHala K paGoTe, npHeMa W CAa4yH CMeHBI, MOJATOTOBKH
KOTJIa K pacronke, nabaofeHn#i 3a paGoTofi KoTJa, OObIYHOH H
apapuiiHOfl OCTAHOBKH KOTJA, IKCNJAyaTanudn oOOPYAOBAHHA KO-
TeqbHoHR. B Hefi npuBoasTea rpaguxkH TeMHmepaTyp BOJABl Ha rops-
yeil u oOpaTHON MarHcTpaJsx B 3aBHCHMOCTH OT HapyXXHOH TeM-
nepaTypbl H CHJIbl BeTpa, TeMNepaTypHBIH peXXHM B OTaNJHBAEMbIX
MoMeleHHAX, a TakXKe MeTOAb M CnocoObl peryJaupoBaHHsA TemJo-
OTAAYW W MOPANOK TeXHH4YeCKoro obcayxuBaHusa oOGOPYAOBaHHSA
CHCTeM OTOMJIEHHs, YKA3bIBAIOTCA 4aCTO BCTpeyalrollHecs HEHCNpaB-
HOCTH H Ccnocofbl MX yCTpaHeHus, NAKOTCA peKomMeHAauHH (mepo-
NpUATHA Ha caydafi CTUXHAHBIX OefqCTBHH, rpaxkaaHckofi o6OpOHBI
HT. 1),

B uHCTpyKuMM [/15 NMepcoHasa TeMJOBOrO MYHKTa AOJKHH OBITh
NpuBeleHbl BCe BbilleNepeyHC/AeHHble YKa3aHMs H DPeKOMeHAAllHH,
KpPOMe BOIPOCOB, KacamouiHxca paGoTHl KoTelbHHX. Kpome Toro,
ROJDKNE GBITH yKasaubl NpaBuia 3KcnayaTauMH oGopyaoBaHHS H
CUCTeM TropsAvYero BopoCHAO)KeHHA, CPeACTBA H MNOPAMAOK CBA3H
¢ aucneTtdepoM TemnoceTu.
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JKypnanbt # HHCTPYKUHH NOJXKHB HaxOAHThes mna pabouei
MecTe (B KOTeNbHO!H, TemJOBOM NYHKTe, cJecapHoil macTepckoil).
B xoTenbHOH H TeNnJOBOM MNYHKTE OJHH 3K3eMIUIAD HHCTPYKIHH
HOJIXKeH BBIaBAaThCSl MepCcoHAJy NOJ PaCIHCKY.

Ha paGounux MecTax caefyeT BBIBeCHTb TeIJIOBYIO CXeMy KO-
TeJbHONH, aKCOHOMeTpHUeCKHe CXeMbl OTOIJIeHHS H TelJONYHKTA,
a TakXe JPYTHX NoTpeOHTeJell TemJa ¢ YKa3aHHeM BCeX OCHOBHBIX
TeMJIOBBIX HATPY30K H JAaBJeHHH TemjoHocHTeas. TIpH CaoXHBIX
pPa3BeTBJEHHBIX CHCTeMaxX OTONJVIEHHS C JNHCTAHUHOHHBIM HJH aBTO-
MAaTHUECKHM YOpaBJeHHeM B HOMEIeHHH NyJbTa YOpaBJeHHA pe-
KOMeHJyeTcs1 MMeTb MHEMOCXeMY C CHTHaJbHHIMH JaMNoOuKamH,
KOHTPOJHPYIOIHMH paboTy 060pyL0BaHHS.

HOns ynob6eTBa IKchNyaTalUHH KaXcAOMY arperaty HJH ycra-
HOBKe NpHCBaHBaeTcs COKpalleHHoe O6Go3HaueHHe H MNOPSAKOBHIN
Homep, nHanpuMep Hacoc H-6, cucrema I1-2 u 1. a. D11 o6o3naue-
HHSl HAHOCSITCS Ha TOBEPXHOCTH arperaTta HJAH YCTAaHOBKH SIPKO#
HecMbiBaeMoli kpackoil. TpyOonpoBoABnl OKpalHBalTCA B oOnpe-
LeJeHHBE [IBeTa: HanpHMep, B TeIJIOBOM IIYHKTe HJH KOTeJbHOMN
nojarolifHe TPyOONpoBOAbl OKpaIUHBAOTCS B KpacHhIf 1BeT, oGpart-
Hble — B 3eJIeHHI.

3a opraHHu3alHIO MePONPHSTHH TeXHHKH 6e30maCHOCTH MPH 3KC-
nJayaTallHH CHCTeM OTOMJIeHHs1 OTBevyaeT PYKOBOAHTeNb NpeANpHs-
THA, a HEmOCpeACTBeHHOe DYKOBOIACTBO H OTBETCTBEHHOCTh 33 BHI-
NOJIHEHHe NpPaBHJ TeXHHKH 0e30NIacCHOCTH HeCeT HHXKeHep Mo Tex-
HUKe 6e30macHOCTH HJH Apyroe JHIO, Ha3HadeHHOe NMPHKAa30M.

OTBeTcTBeHHBIE 32 TeXHHKY Oe30macHOCTH 006si3aHB paspabo-
TaTh H BBINOJIHATbL BCe MEDONPHATHS MO TeXHHKe 6e30MacHOCTH,
o6yuHTb HepcoHa] MeTojaM 6e30NaCHOTO TEeXHHUYeCKOro oO6CJayKH-
BaHHS CHCTeM, TepHOAHYECKH NPOBEPATH Y HHX 3HaHHA NpPaBua 6e3o-
MacHOTO BeJeHHs] IKCIayaTaiHH, 3aHocs B «)KypHaa HHCTpyKTaxa
IO TeXHHKe 6e30MACHOCTHY Pe3yJbTaThl IPOBEPKH.

Unerpykuust 1o TexHHKe 0e30NIacHOCTH, cocTaBJeHHas [1Js
KOHKPETHBIX YCJIOBHH H YTBepXKJAEHHAs DYKOBOAHTes]eM MpeANpHI-
THS, IOJXKHAa HAXOAHThCS Ha pabouem MecTe. OHa coAepXHT opra-
HHU3A[HOHHHE Mepbl (OTBEeTCTBEHHOCTb, MOPAAOK fonycka k pabore,
06s13aMHOCTH OOCJYXKHBAK0LEro IepcoHana, KOHTPOJIb H T. H.) H
OCHOBHBIE NPaBHJA TeXHHKH 0e30MaCHOCTH NPH IKCHNyaTallHOHHBIX
paborax.

Heo6xoauM0 3HaTh, UTO K IKCIIyaTallHH AOMYCKAIOTCA TOJbKO
TeXHHYECKH HCHOPaBHble, MOJHOCTHIO YKOMIJIEKTOBAHHHIE M MNpPOBe-
peHHble CHCTEMH.

Pemont ppHratenefi BeHTHJSITOPOB, HAaCOCOB MNPOH3BONMTCSH
TOJILKO TMoCJe MNOJNHOM OCTaHOBKH BpaljalouiHxcst uacrefl, a Tpybo-
NPOBOJLOB — MOCJe CHATHA naBiaenHs. He nomyckaercs saxsaamJe-
HHe H 3arpoMoxieHHe pabounx mecT. IlpH nosiBJeHHH NOAO3PH-
TeJBHBIX YAapoB HJH IOyMoB B paborawoiiem 0060pynOBaHHH,
a TakXe BHOpailHH HeOOXOAHMO BBIKJI04aTh 000pynoBaHHe Aa pe-
BH3HH H YCTpaHEHHs HeNmoJajoK.
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OKcnJyaTallus M TeXHHueckoe o6CAYKABaHHe 3JEKTPHUECKOTO
o6opynoBaHusa N0JKHO MNPOHM3BOAHTECA ¢ cobJioneHHeM TpeboBa-
HHMH TeXHHKH 0e30macHOCTH NpH paboTe € JeKTPOOGOPYIAOBAHHEM.

[Tepconan, oGcayxkuBarouiiii CHcTeMbl OTOMJIEHHS, A0J2KeH OHTh
ofyuen mpHeMaM H MeTOAAM OKa3aHHA NepBOfi HOMOLIH NPH O0XO-
rax, OTPaBJIeHHH H NMOPa’KeHHH JeKTPHUeCKHM TOKOM.

BrinoJHenHe npaBHs TeXHHKH 6e30MacHOCTH NPH SKCHJyaTauHH
siBJAeTcs 00s3aTe/IbHBIM AJs1 BCeX JIHI, Y4acTBYIOUIHX B paborax.
Caenyer NOMHHTB, 4TO «OCOOBIE YCJOBHS», CPOYHOCTH PaGOTH HJH
ApyrHe MPHUHHB He MOTYT CJYKHTh ONpaBAaHHeM.

9.2. MycK cucTeM OTONNEHMS B AelCTBHE

[Tocsie oKOHyaHHs1 MOHTaXka OTONHTEJNBHON CHCTeMBI, a TaKXe
nocje OCTAHOBKH H PeMOHTa OCYH{eCTBJASETCA NYCK CHCTeMbl OTOIN-
JenHs B AeficteHe. OH BKJIOYaeT cJjelylollHe OCHOBHbIE ONlepallHH:
MOATOTOBKY CHCTeMBl K MNYyCKy, THADAaBJHYECKOe HCHHTAaHHe, NpO-
MBIBKY CHCTeMBI, MOJAKJIOUEHHe ee K TelJOCeTH HJH K KOTeJbHOH,
yCTaHOBJEHHe [HPKYJAAIHH TeNJOHOCHTeJ .

[Tepen nyckoM HeoOXOAHMO NPOH3BeCTH BHEIUHHA OCMOTp CH-
CTeMbl H YCTAaHOBHThb CJeAyioliee: COOTBETCTBHE NPOEKTY TPaccH-
POBKH, 1HaMeTPOB H YKJOHOB, TPyOONpOBOJIB, a TaKXkKe KauecTBO
OKPACKH H TeNJOH30JsHH TPyOONpPOBOAOB; HAJIHUHE, NPABHJIbHOCTh
YCTAHOBKH H HCIIPABHOCTb 3aNOPHO-peryJHpylome apMaTyphl, BO3-
AVXOYJAJSIOMHX YCTPOHCTB, KOHIEHCAaTOOTBOJUHKOB, TPSI3eBHKOB,
371eBaTopPOB, 0OBOAHBIX JIHHHI, NOANHTOYHBIX HACOCOB, KOHTPOJBHO-
H3MepHTeNbHBIX NPHOOPOB H Apyroro o6OpYAOBaHHsS; COOTBETCTBHE
MPOEKTY THNA H KOJHYEeCTBAa CeKIHI HarpeBaTe/]bHBIX NPHOOPOB,
KpenJeHHe X K TpybonposonaM. Bce o6napyskeHHble OIPH OCMOTpe
HEHCNPABHOCTH 3aHOCATCH B AedekTHYIO BelOMOCTb H NOJJeXaT
yCTPaHEHHIO.

IMpu oTpHUaTenbHON TemnepaType HapyKHOTO BO3JyXa NOATO-
TOBKAa H NYCK CHCTeM BOJSIHO'O OTOIJVIEHHS! 3HAUHTEJNBHO YCJIOXK-
HSIOTCS BCJENCTBHe OMACHOCTH 3aMOpaKHBaHHs BOJAH B 00OPYRO-
BaHHH. B aTnx caydasx nHeoOXOAHMO HPOBeJeHHE AONOJHHTENbHBIX
MepOnpHUATHH: JeJjeHHe CHCTEMBI HA CaMOCTOSITENBHO ONOPOXKHse-
Mbie H HalOJHSIeMble ee YaCTH MyTeM YCTAHOBKH COOTBETCTBYIOUIHX
KPaHOB H 3aJBHXKeK TopAYHX H OOpaTHBIX MarucTpaJjefi CTOSIKOB
H TOPH30HTAJbHBIX BETOK, NPHCOeAHHEHHE JHOMOJHHTENbHOrO MNa-
TpyOka Gosblioro nHameTpa K HHxKHell obuielt Touke o6paTHON Ma-
THCTpaJH aJ18 OBICTPOrO CNycKa BOABI B clydae HeoOXOAHMOCTH;
TlaTeJbHas 3aje/Ka H yTellJleHHe BCeX MPOEMOB H HeMJOTHOCTeR
B HADVKHBIX CTeHaX; 3aKDHTHe CJIYXOBBIX OKOH Ha uepAake (npH
BepxHell pa3BOJKe MarucTpaJjH); OTKJAIOueHde CTOSKOB H Harpesa-
TeJTbHHIX NPHOOPOB HA JIECTHHYHBIX KJeTKaXx H B JAPYrHX nomermnpe-
IHAX, HeMOCPeACTBEHHO COOOUIANIHXCA C HAPYXKHHIM BO31YXOM;
BEHIOOP CTOAKOB HJH 3TaXXHHIX BeTOK [J/d OJHOBPEMEHHOro Ha-
THOoJHeHHA BOJOM M YCTAaHOBJEHHe 4eTKOH INocjaefoBaTe/IbHOCTH
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HanoJHeHHA uvacTed CHCTeMBbl, Ha3HaueHHe COCTaBa MNYCKOBOH
6puraasl caecape.

IMepen nyckom BOASHOH CHCTEMBI C MeCTHOH KOTeNbHOH ciefyeT
ofecrneyHTh NPOrpPeB ee MOMELIEHHA BPeMeHHb(MH neuaMu a0 +5 °C,
onpo6oBaTh BXOJIOCTYI0O PaboTy UHPKYJSHMOHHBIX HACOCOB Hernpe-
pHIBHO B TedeHue 4 u. Jlo NnycKa CHCTeMBl Heab3si MPOH3BOJMTH
TEMJOH30JANMI0 TPYO, MOCKOJABKY npoMepalliasi B XOJORHOE BpeMs
TenJIoH30AAuHsA OyneT OTHUMATh 3HAYHTEJNBHOE KOJHYECTBO Tell-
JOTHl Ha CBOH OTOrpesB.

Hanosnnenne cucreMbl, 0co6eHHO HauajbHOE, BecbMa OTBeT-
CTBEHHO, TaK KaK HaJuupe B HeH CKPBITBIX Ne(peKTOB MOXKET MNpH-
BECTH K 3aJHBaHMIO noMenieHuii. Hanosuenue srinoJnsercs Kea-
JHQUUHPOBAHHLIMH cJecapsMH, pacCTaBJeHHBIMH NapaMy Ha KaX-
ABIA noxbe3s WM BHeJeHHYylo dacTh 3iaHusa. Ha TensoBom nyHkTe
(HJIH B KOTeJbHOI) NOJKEeH HaXOAHThCs AeXKYDHBIH cjecapb, pery-
JMPYIONUHA nofauy BOAH B CHCTeMYy, a CHAapyXH 3aaHua — HabJio-
Jateqp AJsi CBA3U.

CHcreMy MOXKHO HaNoOJHATH BOAOH NOJ JaBJ/eHHeM BOAONIPO-
BOAHO! CeTH, a B cayuyae ero HejOCTATOYHOCTH — C NMOMOIIbIO PyU-
HOTO Hacoca H HHOFAA IHPKYJSALHOHHOrO HAacoca B KOTeJbHOM.
B 3uMHee BpeMsi CHCTeMy cCJeiyeT 3alOJHHTb ropsueil BOJOH H3
TEMJIOCeTH, a NPH TemJOCHAaOXeHHH OT MeCTHOH KOTeJbHOH — BO-
IO, npesBapHTeabHO MoporpeToft B koTjax. Hanosnenue cHerembr
Haj0 NPOH3BOAHThH MJIABHO, NOCTeNEeHHO OTKPhBas MPOXOAHOE ceye-
HHe BIYCKHOTO BEHTHJS HJH 3aABHXKH.

CHcTeMB OTONJIeHHsl ¢ BepXHell pa3BOAKON HAMOJHAIOTCA 4e-
pe3s o6paTHyi0 MarHcTpajb AJs Jyullero yjiaJeHHd BO3[4yXa; CH-
CTeMbl ¢ HHxKHeH pas3Boakofi H Tl-06pasHBIMH CTOSKaMH — yepe3
nopaloliHe 1 o6paTHble MarHCcTPaJH.

Oas KoHTposs 32 HaNoOJHEHHeM CHCTeMol B BepXHIO NPOOKY
OJHOTO H3 PajAHATOPOB Ha KaXKJOM 3TaxKe [eJecoo0pa3HO yCTaHaB-
JvBaThb BpeMeHHHIHi KpaH. HaOuioneHHwe 3a XOZOM HaNoJHEHHS H
3a COCTOSIHHEM CHCTeMBbl cJecapd HayHHAIOT ¢ HHXXHHX 3Taxef.
Mecra, rae oOHapyXKeHbl He3HAauHTe/NbHblE TeUH B COEJUHEHHAX,
NOMeyaloT MeJOM HJH ycTpaHsoT 0e3 npekpaleHus HANOJHEHHS.
Kpynusle nedekTsl caepyeT JHKBHAHPOBATh BO3MOXKHO OBICTpee,
IJI 4ero HeoOXOJHMO NPHOCTAHOBHTH HANOJHEHHe H NMOHH3UTh yPO-
BeHb CTOSIHHS BOJHI B CHCTEMe.

B 3paunuax BuicoTOR Oosee Tpex 3Taxel nocje 3anojHeHHs NPH-
6opoB nociegHero 3sTaxa CjaegyeT NPOUIBECTH KOHTPOJbLHBIH
ocMOTp 0GOPYNOBAHHA B HHXKHHX 3TaxaX, T2k KaK B COoelHHEHHsX
C pOCTOM THIPOCTATHYECKOTO JaBJEHHA MOXeT MOsIBHTbCA Tedb.

B npouecce HanoJsHeHHs CHCTeMbl NPOM3IBOAHTCA He MeHee HeM
INBYKDATHHIN BHIMYCK BO3AyXa Hepe3 BCe BO3AyXOyaaJsdloliHe
ycTpoiicTBa (BO3RYXOCGOPHHKH, BO3AYXOBBINYCKHBIE KPaHHl H T. [.)
A0 MCTeUeHHst H3 HHUX CTPYH BOZBIL.

B 3umuee BpeMs npuM Ha3HAUYeHHH OJHOBPEMEHHO NyCKaeMbIX
yacTte#l CHCTeMBl CjaeayeT YUHTHIBaTh, 4TO, 4eM O0Jblie CTOSKOB
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OJHOBPEMEHHO HAMNOJHAIOTCA BOJOH, TeM MenJeHHee NOBhILIAeTCA
ypOBeHh BOABI B CHCTeMe M NO3aHee HAUHHAETCH UMPKYJAAnHa
BoAbl. HanGosee omaceH nmyck cHcTeM OTONJIEHHs C BepXHeH paa-
Bonakofi u I1-06pa3HBIMH CTOSIKAMH, TAaK KaK B HHX UHPKYJIsSIHA
BOJAB! BO3HHKAET TOJBKO [MOC/Ie MOJHOTO 3aNoJHeHHs HX BOJOH.
B cucreMax ¢ HWKHed M NOSTAXKHOH Pa3soAKaMM IHPKYJIAUHA
BOAH HAYMHAETCA Cpa3y Mocje 3ano/HeHWss NPHOOPOB WIH nO-
STaXKHBIX BeTOK, MOSTOMY CHayajJa cJjefyeT HaMOJHHTb OAHMH-ABA
CTOSKA H YCTAHOBHTh B HHMXs UMPKYJAUHMIO, 2 3aTeM MOCTENEHHO Ha-
NOJIHSATH APYTHE IPYNNB CTOSIKOB.

Fuapasanueckoe ucnbiTaHHe cucreMbl. Ero  npoussoisaT  AJs
onpepeJieHHs NJOTHOCTH TPyOONpPoOBOJAOB H HX CoenHHEHHUH.

ITepen Havanom ucnuITaHuil cUcTeMy 1eecoo0pa3HO NMPOTPeTh
10 pacyeTHOH TeMnepaTypsl BOAbl, BblAep:KaTh NPH 3ToH TeMnepa-
Type B TeueHHe CYTOK, 3aTeM OXJAAHThb. DTO NO3BOJHT BbIABHTL Te
nedekTsl, KOTOPbI¢ MOTYT BO3HHKHYTh B COeJMHCHHUAX MO BAHAHHEM
TeMnepaTyPHBIX YAJUHEHUH.

Ilpn HanosHeHUH CHCTeM BOXOH JJsi THAPABJAHYECKOTO HCNBITA-
HMA cjenyeT obpaTuth ocob60oe BHUMaHHe HA ynaJeHHe BO3ayXa H3
CHCTeMbl, TaK KAK NPH HAJHYHH ero pAaBJjeHHe NPH HCNBLITAHHH
OyneT NMOJHMMATLCA MENJEHHO H CO3[aeTCA JIOXKHOe MpeAcTaBJe-
HHE O MJOTHOCTH COefHHeHHH.

Hns ruapaBiaHuecKOro HCNBITAHHA CHCTEMY OTOMJIEHHA HAjo
H30JHpPOBaTh OT TpyGONpOBOJOB TeMJOHEHTPAJH HJH OT MeCTHOH
KOTeJbHOH 3aJBHXKKAaMH; BCe BO3AYXOBBHINYCKHble KPaHBl LOJIXKHBI
ObiTh nepekpuITH. EciH HMeeTca paculIHpHTeNbHBIH 6ak, TO ero
caenyer OTCOCIHHMTb, a NMPHCOENHHHTeJbHBI2 TPYOONPOBOALI Nepe-
KPBITh 3arJylUIKaMH.

IlaBaeHHe B CHCTeMe CO34aeTcs 3a cueT (PAKTHYECKOTO AaBJe-
HHS BOJB B FOPOJCKOM BOAONPOBOJE WJH CleHHaJbHBIM HAPONpec-
com. Tpyba oT Bomonposoja (Hau ruAponpecca) NPHCOELHHAETCH
K oOpaTHOH JMHHM cHCTeMbl. IIpH rHAPaBNIHYECKHX HCMNBITAHHAX
cjJefyeT NPHMEHATh TOJBKO NPOBePeHHbIe MAHOMETPh! C 1eHOH ne-
Jenns wkaabl 1 kIla. Beavuuna ucnbiTaTeNpbHOTO JaBJaeHHs 3aBH-
CHMT OT BHJa CHCTeMH H crnocoba TensocHabXKeHHs:

HcnsitatenbHoe paBJe-
Hue, atn (MIla)
Bopsisoe oromienne:
OT MCCTHOH KOTeNBHOH . - . . . . . . . .ppa6s+ ! aT, HO =3 ary
(0,3) B HuXKHeHl Touke
HOAKJIOUE HHOE K TEHJIOBOR ceTH C 4yryH-

HBIMH HarpeBaTeJbHBIMH npn6opaMH R 6 (0,6)

C KOHBEKTOPAMH . « . . « . + . « « « . . 10 (1,0)
IMaHenbHoe oTomJeHME . . . . . . . . . . . . 10 (1,0)
Mapogoe oronnenue:

HU3KOrO gapieuus . . . . . . . . . . . 2,6 (0,25) B HmKHefl

TOUuKe

BLICOKOrO AaBJEHHA . . . . . - . . - . -Ppa6+ 1 ar, HO == 3 atu

(0,3) B BepxHel Touke
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BomorpefiHmii Kotear . . . . . . . . . . . . . 1,25 ppas HO = pPpac -+
13 atn (0,3)
IMapoBoit xorea:

Ppac<<5ath . . . .. ... ..¢. ... L5 ppas HO =2 aTH
Ppa6>5atk . . . . . . . .. .. ... 125 ppas H0>ppa6+
-3 aru (0,3)
BomoHarpenBaTess . . . . . . . o+ .44 . . 10 (0,1)
Kanmopudepw . . . . . . . . ... ... 10 (0,1)
TennoBue MYHKTH . « « .« . « o o o v o0 o o . 12}12)

CHcTeMa OTONJEHHS CUHMTAETCS BbIeplKaBllell HCOBITAHHE HA
MJOTHOCTb, €CJH B TeueHHE D MHMH HaxXOXKAeHHA ee MOJA HCIBITA-
TeJbHBIM AaBJeHHEM NajJieHHe AaBJeHHA MO0 MAHOMETDPY He NpeBbI-
maet 0,02 mITa. Ilpu o6HapyXeHHH TeuH B Npollecce HCMBITAHHSA
cJleflyeT OMOPOXHHTHL CHCTEMY H YCTAHOBMTH NedeKTH. JIHkBHAa-
uua Teuu Ge3 CNycKa BOABI NMyTeM MOAUYEKAaHKH HeJONMyCTHMa, MHO-
CKOJbKY TaKHM Cnoco6oM Teub MOXeT GHITb YCTpaHeHa TOJBKO Ha
KOPOTKOe BpeMs.

B 3uMHee BpeMsa BoO u3bexkaHHe 3aMopaKHBaHHs TPy6OMpoBo-
JOB THAPAaBJHYECKOEe HCILITaHHe BCefl CHCTEMB! B LleJJOM He MPOH3-
Boautca. IIpH oTkpHITON mnpokAaAKe TPYyOONPOBOLOB CHCTEMY
MOXHO NPHHATb B 3KCIUIyaTallHIO, €CJH B Hell B TeueHHe ABYX Me-
cialeB He OwliH oOHapyxKeHwl TeuH. IlpH ckpHITON NpokJAazke TPy-
60npoOBOAOB ROOYEPEeJHO HCMBITHIBAIOTCA TOJLKO CTOAKH HJH 3TaX-
HHe BeTKH.

ITpu oTcyTcTBHH BOAB AJs HCHBITAHHA MAH HeoOXONAHMOCTH
HCMBITAHHA B 3HMHHH NepPHOJ MOXKHO BOCMOJb30BATHCH CXKAThIM
BO3LYXOM. /1 BBIABJEHHS HENJOTHOCTeH B BO3AYX NOAMELIHBAIOT
IbiM, obpasylomtuficds npH CropanHH MHHepaJbHOro MacJa, HJH
06Ma3LIBAIOT MeCTa coeJHHeHHH TPYOORPOBOJAOB MBIIBHOH HeHOH
C He3HAUHTeJbHLIM KOJHYECTBOM IJIHIEpHHA.

[TapoBble CHCTeMBl OTOMJEHHS TaKXKe HCOBITHIBAIOTCA BOAOM.
HanosHeHHe CHCTeM ocyliecTBJAfeTCs yepe3 KOHAGHCATONPOBOJ,
CHH3Y BBepxX C 00f3aTeJLHHIM OTBelleHHeM BO3AYyXa H3 CHCTEMBL
[Tockoanky B BepXHHX TOYKAaX NaPOBHIX CHCTeM 00e3BO31YIIHBaHHe
He NpeiycMaTpHBaeTcs, YAaJeHHE BO3JyXa MNPH THAPaBJIHYeCKHX
HCMLITAHHAX NMPOH3BOAAT Uepe3 BpeMeHHO ocCiaabnoiiible (aaHlleBble
CoeflMHeHHA HJH CTOHBl Ha BePXHHX TOPH30HTAJbHHIX NapoONPORO-
nax. Ecaum no MecTHHIM YCIOBHAM 3TO 3aTPYAHHTEJBHO, TO CJe-
AyeT YCTAaHOBHTh BPeMeHHHIe BO3AYIIHBIC KPAHBI B APYIHX BepXHHX
TouKax cHcTeMbl. [IpH HCOBITaHHH HeoGXonHMO 0o6paTHTB ocoboe
BHUMAHHE Ha YCHJeHHe KpelJeHHs NaponpoBONOB, 0cobeHHO GOJbL-
moro AuaMerpa (NpH 3aNOoJHeHHH BOAOH HX BeC yBeJHUHBaeTCH).
Hepenko chaeayeT ycTaHaBJHBAThL JONOJHHUTeJbLHble MOJCTaBKH,
MOJABEeCKH M T. N. [IPOOJKHTENLHOCTL BHAEPKHBAHHA Mo AaBJe-
HHEeM H JONMYCTHMOe HajJieHHe AABJEHHS NOJKHHE OBIThH TAKHMH, KaK
B CHCTeMaXx BojsfHoro otonsenHs. Ilocse rHApaB/IHYECKOrO HCMLITA-
HHA NapoBas CHCTeMa JOJXKHA NPOBePATHCH HA MJOTHOCTL MyTeM
BNYCKA B CHCTeMY napa moi pabouuM AaBasiHeM. 3aTeM NPOH3BO-
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AUTCSL OCMOTP cHcTeMbl, KaecTBO cBapHBIX IIBOB mpoBepsieTcst HPoO-
CTyKMBaHWeM MoJOTKOM (Macca no 1,5 kr). CucTemMa cuHTaeTcs
MJIOTHOH, eCH B mBax, Tpybax, Kopnycax apmatypsl He oGHapy-
JKeHO TNPH3HAKOB paspbiBa, MNapeHMs, 3anoTeRaHus. PesyabTaTh
rMAPaBJAHYECKHX HCMBITAHHH OGOPMAAIOTCS aKTOM.

pombiBKa cucreM. [Toce MOHTaxKa, a TakKe JeTOM CHCTeMY
OTONJIeHH HeOOXOAHMO THPOMHTHL (AJA YAAJdeHHsT TPA3H H
II71aKa) — MHOrOKPATHO H OBICTPO CNYCTHTL BOAY H3 CHcTeM. JlJas
3TOr0 B CaMOH HH3IIeH TOUKe CUCTeMBI YCTAHABJHBAOT LITYilep
Goapmoro auamerpa (80—100 mMM), K KOTOpOMY MpHCOeLHHSAIOT

Boadyx Boda !

|

Puc. 11.79. YcranoBka 119 NPOMHBKHE CHCTEMHB C IPHMCHEHHEM
BOJH H CXATOro BO3RyXa

TpyOy WM LIJAHT C BLIBOAOM B KaHaJH3auHwo. Beree addexTHBHO
MpHUMeHEHHEe BOABI CO CXKATHIM BO3LYXOM JJs CO3LaHHSI B CHCTeMe
OypHoro (co 3HAYHTEJbHOH CKOPOCTHIO) NBHXKeHHA BOAH (6ap-
6oTax).

Bosayxonposog (puc. 11.79) ot komnpeccopa npu noMolH pesu-
HoBoro mwiaura I TpucoenuHseTcs K KpaHy 4, HaxoAsllleMycs
y rpsiseBuka 6. O6GpaTubiii Kaanan 3 npefnoxpaHseT pecHBep KOM-
npeccopa OT NONaJaHHA B Hero BOABI, MNOCTynamolledl B CHCTeMY
yepes kpan /0 u obpaTHHH kaanman 9. Yaa.eHue BOABl OCYIeCTB-
JsieTca uepe3 CNyckHo# kpaH I/ B Hu3My0 Touky cucTemsl ITocae
3aM0JIHeHHs CHCTeM BOAOH Mo wmulaury / nojaercs BOSAYX C AaBJie-
HHeM (2-+3) - 10°[Ta u oxHOBpeMeHHO uepe3 OTKPHITHI Kpan 10—
Bosa. Bo BpeMs npOMbIBKH KpaHbl 8 U // JOMXKHHI OLITH OTKPHITHI,
a 3aBHXKKH 2 H /3 — 3aKPHITHL.

[lopkaoueHne CHCTEM OTONJEHHS K TemyaoceTH. [Tepen NOAKMIIO-
yeHHeM BOJA, HAXOAAN[AACA B CHCTeMe, CAHB2eTCd B KaHAJH3AIHIO,
a CHCTeMa HaNoJHsAeTcs BOAOH H3 TeMJOCeTH.

[Mpu HaNOJHEHHH CHCTeMbl CeTeBOM BOJOH HAaL0 NMOMHHTb, YTO
HenpaBHJILHOE OTKPHLITHE H 3aKPHITHe 3a/JBHXEK MOXeT NpHBECTH
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K paspyuleHHlo CHCTeMbI, B YaCTHOCTH YYTYHHBIX paavatopos. [lpu-
KpBITHie 3aJBMXKKH Ha oGparHOil JIMHMM WM 3aKphiThie 3aJBHXKKH
Ha NOAalolieii JHHWM MOTYT NpH HCMOJHEHWH BBHI3BATh Nepenauy
AaBJenHs Bbillle JOMYCTHMOTO Ha paaHaTophi.

Crnenyer cTporo npHAepKHBATbLCA CHAEAYIOUHX NpaBHUI.

1. Tlpy mHanuuuu B oOpaTHOH JHHHM TenjoceTH JaBJeHUs
BhILIE THAPOCTAaTHYECKOTO B MeCTHOH cHcTeMe oronjenus (BbCOTa
CHCTEMBI) OTKpHIBAIOTCHA 33JBMKKH Ha 06paTHON JIMHUM H NPOH3BO-
LHUTCA HaMNOJIHeHHe CHCTeMBl BOAOH uepe3 o0paTHyl0 MarHcTpalb;
npu 3TOM HeOGXOAHMMO CHATH BOJOMEp, a HAa €ro MecTO BMOHTHPO-
BaTh y4acToK TpyOHl ¢ (aHIaMH.

2. Tlpu wanuuuu B oOpaTHOH JHHHH JaBJeHHs HHXe T'HApOCTa-
THYECKOTD B MECTHOH CHCTeMe HaloJHeHHe NPOH3BOAHTCH B IBa
npHeMa: cHavasa HeoOXOAHMMO noAarb BOAY H3 0OpaTHOH JTHHHH
TeNJIOCETH, 3aTeM HaNoOJHeHHe NpOJOJKATh YyKe H3 nojatoliefl Ju-
HHH TeNJoCceTH uepe3 MOACACHIBAIOMIYIO JHHHIO K 3J€BaTOpy B 00-
paTHyio MarHcrpasts. HanosnHenue caenyeT npoH3BOLHTb MelLJIEHHO,
NOCTOAHHO HAOMIOAAs 332 MAHOMETPOM.

3. O HanosiHeHHH CHCTeMBl CYASIT HO NOSIBJEHHIO BOAB H3 BO3-
LYUHBIX KpaHOB, PacNOJIOXKEHHBIX B BEPXHHX TOYKAX CHCTEMH, KO-
TOphie MOCJAe 3TOTO 3aKpbiBaloT. UToGB He HNOCTaBHTL CHCTEMY
OTONJICHHA NOZA NOJHOE XaBJeHHe MNojalollefl MarHcTpaJH TemnJjao-
CeTH, 3aJBHXKKY HA NOJarlieii MaTHCTpasJH cJeliyeT 3aKpHTbL 10
3aKPHITHS BepXHEro BO3AYIIHOTO KpaHa.

[Tocse HanosHeHHA CHCTeMBI OTOMJIEHHS CeTeBOH BOJOH HeoO6-
XOLHMO OTpeTyJHpOBaTb Ipy30BOH NpeRoXpaiHTeNbHBI KJalaH Ha
MaKCHMaJbHO JONYCTHMOe B CHCTeMe OTONJeHHA NaBJeHHe.

Cnyck BOABW M3 CHCTeMBI H HaNOJHeHHe ee ceTeBoH BOJOR m0.1-
JKeH NPOU3BOAHTH NpeJCTaBHTeNb TENJTOCETH.

YcTaHoB/IeHHe WMPKYJSUHMH TensonocuTend. Konrpoab 3a uHp-
KyJAlied TeNJOHOCHTEA B CHCTeMe OCYILecTBJIsAeTCA 110 BOAOMEpY.
Hopmasnbnasa uHpKyJsauHa BOAB JOCTHTaeTcss NpH pacxoje ee H3
TeNnJOCeTH, COOTBETCTBYIOLIEM YCTaHOBJEHHOMY JHMHTY.

B cucTemax oTomseHHs ¢ NPHHYAHTENbHBIM nobOyxieHHeM H
C MECTHOH KOTEJBbHON UHPKYJIALHMA BOALI OCYLIeCTBJAsAETcS UHpPKY-
JANHOHHLIMH HacoCaMH. BKJOYHB OZMH W3 HHX, OTKpPLIBaIOT 3a-
ABHXKKY Ha 0GpaTHOM KOJIIeKTOpe, 3aTeM Ha nojaloiieM. B rpasu-
TaUHOHHBIX CHCTEMax OTONJEHHS UHPKYJAUHA BOJAH CT3HOBHTCH
ollyTHMOH npu ee nmporpese po 30—35°C. B napoBrix cHcTeMax
OTOMJEHHs NyCK Mapa B CHcTeMy Bo H30exxanHe TH/paBJHYeCKHX
yAapoB cJeayeT NPOH3BOAHTb, MEAJEHHO OTKPhIBAs 3a/BHXKKY BEH-
Tesd Ha naposoM KoJsjektope. [Tocie nosBsjeHHs mapa U3 Bo3AyLI-
HBIX KpaHOB HX CJelyeT 3aKphiTh; NOsBJeHHe apa CBHAETEebCTBYET
06 ylaJeHHH BO3JlyXa H3 000pYAOBaHHA.

IMpu nycke napa oGBojHble JHHHH Yy KOHJEHCAaTOOTBOJAYHKOB
JOMXKITH OpiTh OTKPLITHIMH. [locse nporpeBaHHs cHcTeMmbl HX cJe-
LYeT 33aKpHITb H NpPOBEpHTL paboTy caMOro KOHAEHCAaTOOTBOAYHKA.
Has 3Toro oT Hero oTcoefHHA0T 00BogHylo TpyOy H npoBepsIoT,
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KaK NMpPOWCXOJNT BLINYCK KOHAeHcaTa H3 cHcTembi. Ecau KoHIeHcaT
H3JTHBaeTCs MEepHOJHYECKH M B HHTepBajsax MNpocauHBaHHe BOJBI
H napa He HabmonaeTcs, TO MOXHO CeTaTh BLIBOX O NpaBUJIBHOCTH
paboThl KOH/@HCATOOTBOAUHKOB.

B npouecce HanosHEHHs CHCTeMbl NMapoM H ee NpPOTpeBaHHs
npoBepsieTcss TaKxXKe AefcTBHe MAaHOMeTPOB, PEAYKUHOHHBIX H npe- '
JOXpaHHTENbHBIX KJanaHoB, MPOBOAHTCA TILAaTeNbHBIA 0cMOTp Bce#t
CHCTEMBI C 1I€JbIO BHIABJEHHA MecT TeYH H MpOmycka napa.

[Tocne moHTaxka npH NMycKe CHCTEMBl B IKCIIyaTalUHIO NpOH3-
BOAHTCA TemnoBoe ee oOcJenoBaHHe NyTeM BHeLIHEr0 OCMOTpA.
Hens ero — BuifiBNeHHe H JOCTHXEHHe paBHOMEpPHOCTH nporpesa
BCeX HarpeBaTesbHBIX NPHOOPOB; pacueTHHIX [apaMeTpoOB TemJo-
HOCHTEJsi B TeMJOBOM ILEHTpe HJH B MECTHOH KOTeJbHOH; OTCyT-
CTBHA 3aMeTHOH Teyd B CcoeqHHeHHAX; OeclIyMHOCTH pabGoTh
CHCTEMBI; CIOCOOHOCTH CHCTEMBl MOAAEPIKHBATL B NMOMEUICHHAX Tpe-
6yemyio fs. Bce 3aMeueHHble NpH OCMOTpe HENOCTAaTKH YCTpaH:-
I0TCA: NpH Ccjlade CHCTeMbl B IKCITyaTalHIO — MOHTaXKHOH opra-
HH3auHeH; NpH €XerogHoM nycke cHcTembl (HJH nocjge aBapHH) —
3KCNJYaTaUHOHHBIM YyacTKOM.

OTtorpeBaHue 3aMOpOMEHHbIX TPY6 M HarpeBaTeJbHbIX NpuGO-
pos. ITo pany NpHYMH Kak NpH MycKe CHCTeM, TaK H B JKCIyaTa-
MU TpyOBl H HarpesaTeNbHBIE NPHOGOPH MOTYT OBITH 3aMOPOIKEHBI.
Hns otorpesanta o60pyAOBaHHS MOTYT HCMNOJIB30BATHCS NafJbHBIE
JaMnbl HAH T'a30CBapOUHLIE TOpPEeJKH, YIOJbHble XKAapOBHH H KOCTpH,
ropsiuas Boja, Nap H 3JEKTpHUECKHH TOK.

Hnsa otorpeBanus Tpy6G cHCTeM OTOMNJIEHHS YTOJbHBIE XKapOBHH,
KOCTpHl H Nap, Kak NpaBHJIO, He NPHMEHAITCA H3-3a NoxKapoomnac-
HOCTH H 3aTpyAHHTEJNBHOCTH Hcnosb3oBanHAa. [lasabHble Jgaminbl
HJIH Tas30CBapOuHbBle TOpesJKH CO3JaloT BBICOKYI TeMnepaTtypy H
no3BoJAl0T OLICTPO OTTaHBaTh OTAEJbHBIE JelsHble NPOOKH maxe
B Tpybax 3HauHTeqLHOTO JAHaMeTpa, He Tpebya Hx pa3bopkH.
Onnako 3TOT cnoco6 TakXe noxapoomnaceH; ToplouyHe MOBEpXHOCTH
NpH nporpese cjJenyeT OTAEJTATh OT OTOTpeBaeMbIX yyacTKOB ache-
CTOBBHIM JIHCTOM.

Ortorpesanne o6opyAOBaHHA ropsueifl BOJOH ocCyllecTBIAAETCS
o0epThiBaHHEM 3aMOPOXKEHHBIX YYacTKOB TpANKaMH, CMOYeIHbIMH
B ropsueit Boge. dror cnocob GesonaceH B NOXKapHOM OTHOUIEHHH,
HO TpeGyeT TulaTesbHOTO cOopa H cTOKa BOAM Bo H30exanue
YBJTaXKHEHHs TIOJIOB.

Hanst oTorpeBanusl CKpHITHIX TpyOONpoBOAOB cjenyeT peKOMeH-
JoBaTh 3aeKkTponporpeB. [loCTOAHHBIA TOK BLI3LIBaeT KOPPO3HIO
Tpy0, no3ToMy NpHMeHsdeTcs TOJLKO NepeMeHHm Tok. Ilo ycno-
BHAM TEeXHHKH 0e30MacHOCTH ero HanpsiXXeHHe He NOJIKHO NpeBhi-
wate 60 B. Ins cHUXXeHHA HanpsiKeHHs 0OLIYHO HCNOJB3YIOT 3JTeK-
TpocBapouHsie TpaHcdopmatops Tunma CT3-22 (11,7 kBrt)
CT3-32 (23,6 kBr).

ITepen otorpesanneM oborpeBaembifi yuacTOK AOJKeH OBITH OT-
COefHHeH OT coceanux TpyGonposonoB. Konanl Tpy6 caenyer Tuia-

T 3akas Ne 1782 193



TEJbHO OYMCTHTb M K 3aYHIIEHHBIM MOBEPXHOCTAM NPHCOEAHHHTD
HpOBOJA C MOMOLUBLIO cremuafJbHbIX 3aXKHMoB. CeueHHs NPOBOJOB
RoAGHpaloTCs NO BeJHYHHe TOKAa H3 pacuera 4 A Ha | mMM? ceuenus
MeqHoro mposoja u 2,56 A Ha | MM? aJlOMHHHEBOrO MpPOBOAA.

OTorpeB CTOAIKOB HJIH BeTBeH CHCTEMBI HajJ0 HAYHHATL CHH3Y,
obecneyuBas TeM CaMBiM XOT Obl MECTHYIO HHDKYJSUHIO BOJBI.
CHauasia c/efyeT OTOTpeTh BeCh CTOSK, a 3aTeM Y¥Xe HarpeBaTelb-
Hbie npHGopel. Henb3si HauMHaTh OTOTpeB C CepelMHBI 3aMOpPOXKeH-
HOTO y4acCTKa, TaK Kak o6GpasylOlHicA OpH 3TOM Hap MOXeT Io-
BpenuTh ofopyroBaHHe.

9.3. Buasl M NOPAAOK TexHuueckoro obcnyxmsaHMs
UEeHTPaNbHOro OTONNEeHUs

DKcnuyaTanHoHHOe 06GCayXKHBaHHe M TeXHHuYeCcKoe CopepXaHHe
CHCTEMBI B HCHDABHOM COCTOSIHHM HpeiaNloJaraioT KOHTpoJb 3a pa-
00oTOR M yCTpaHeHHEe HeHCNipaBHOCTeH, TexHHdecKoe OGCayXKHBaHHE
o6opynoBaHHs, KaK B OTONHTEJbHbI, TAK H B JETHHI NMepHOAB H
CBOEBpEMEHHYIO MOATOTOBKY K 3WMHeH 3KCIJayaTalHH. .

Hexypubii mepcoHas TemJOBOTO HYHKTa HJAH MECTHOH KOTeJb- .
HOH 006s3aH: 3HATh 000OpyfOBAaHHE BBOAA, TEIJIOHEHTpAa, KOTEJLHOH
H caMoOii CHCTeMbl OTOIVIEHHS, HOMepa 3JeBaTopoB, AHaMeTPHl co-
neJ, peXHMbl paboTbi TemJoceTH H CHCTEMBI OTOTJICHHA, JHMHTH
pacxona ceTeBOH BOJBI, BEJHUHHY CTAaTHUECKOTO AABJEHHS CHCTEMbI
oTomJenHs; cobJiofaTh HOpMaJbHBIA DeXHM yCTaHOBOK, He JAOMy-
CKaTh mepepacxoja JHMHTA CeTeBOH BOAbI, ONEePATHBHO BHIMOJHATDL
ykasanusg oOXoAuMKa H LHcreTdepa TemjoceTH. HeXypHblfl nepco-
HaJ JIoJKeH HpOU3BOAHTHL nO TpadHKy 006xoJ BBOAOB, KOJOIIEB,
aGoHeHTa, CHCTeMBI OTONJIEHHA H TopsAuero BOJOCHAGXKeHHH, cJe-
JHTb 32 IJIOTHOCTBIO YCTAHOBOK H HE JONycKaTh yTedeK BOJALI;
OCYILeCTBAATL KOHTPO/Ib 332 OTOMJIEHHeM 3JaHHH, NPOH3BOAHTH Ile-
pHOgHUeCKHe H3MepeHHs TeMIiepaTyphl B OTamJIMBAaeMLIX NoMelle-
HHMAX; B XYpHaJ ydyeTa paGoThl B yCTaHOB/EHHHE 4achl 3aHOCHTb
NOKa3aHHA BOAOMepOB (TemIOMepoB), MAaHOMETPOB, TepMOMETpPOB;
3anHCHIBATL B OMEpaTHBHBINA XypHaJ Bce HenosaikH B paboTe ycra-
HOBOK H NpOH3BeJeHHbie HCIpaBJ/eHHs, OTMedaTb BpeMs OTKJlOde-
HHSl H MOAKJIOUEeHHs BBOJOB; BeCTH XypHaJ 3adBOK NOTpeOHTeseH
Temja Ha JMKBHAAUHIO HEMOJMAaJOK B CHCTeMax TeloCHaOXKeHus,
AellaTh OTMeTKH 06 HX yCTpaHeHMH; JHKBHAAPOBATL HEMOJAAKH H
colepXaTb TMOMeLIeHHA TemIOlUeHTpa, KOTelbHBIX, HPOXOAbl B HHX
B MOpAAKE H YHCTOTe, He NONYCKaTh B NOMellleHHe NOCTOPOHHHX
JHI; B aBapHHHBIX ClydasX OTK/IoMaThb TPYGHHIA BBOA B CHCTEMY
OTONMJIEHUA M HeMe[JeHHO M3BellaTb 06 3TOM pafioHHOe ympagJe-
HMe TemJoceTH; NMpH MOBLILIeHHH JaBJeHHs B oOparTHO# Tpybe Ten-
JOCEeTH Bhillle JOOYCTHMOTO A AAaHHOH MECTHOM CHCTeMbl HJAH HpH
MOHHXKEeHHH ero B Hojaiowedl TpybGe A0 BeJHUMHBI THApOCTaTHYE-
CKOTO B CHCTeMe OTONJeHus coobllaTh 06 3TOM JHCHeTYepy TemJo-
CeTH MJIM B pafiOHHOe ympaBJ/eHHe M JeficT8OBaTb B COOTBETCTBHH
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C X YKa3aHHMAMH; 3HATh H ‘BHINOJHATH TpefoBaHMs TEeXHHKH Geso-
MACHOCTH.

JIMMHT MaKCHMa/JbHOrO 4acoOBOrO pacxola BOAB, MZ/J, YKashi-
BaeTcsi, KaK MPaBHJIO, B POEKTe M ONpeledsercs mo gopMmyae

- 0,86Q
(2 —£)p !

rie Q —pacuetnble TemsonortepH spaussa, Br; 1% B t® — pacuernwe rtemmepa-

TYpPH BOJW COOTBETCTBEHHO B mojatomiet H B 0OpaTHON MarHcTpanifix TelJOCeTH,
°C; p — IJOTHOCTb BOJH, KI/MB,

(11.100)

[Tpu KauecrtBellHOM peryJIHpOBAaHHH PacXoj BOJALI OCTaeTcs MHO-
CTOAIHHBIM HpH BCeX pexHmax paloThl CHCTeMBI oTomJeHust (moka-
3aHMA BOogoMepa NocrosHHH). [Ipy KosMyeCTBeHHO-KaueCTBEHHOM
peryJHpoBaHHH DACXOJ BOJABI MEHSeTCH CTYeHYaTO B 3aBHCHMOCTH
OT HapyXHOH TeMumepaTyphi.

B Hauase OTONHTE/BLHOrO Ce30HA AOJXKeH GLiTh COCTABJEH rpa-
¢duk o6xona cucreM. Ilpy 37oM Heo6XOANM ClelyOWHI TOPIANOK ce-
30HHBIX OCMOTPOB: BHYTPHKBAPTHPHBLIX YCTPOHCTB — He MeHee ueM
2 pasa 3a OTONHMTENLHBIH CE30H; YCTPOHCTB B YepAaYHBIX H HOA-
BaNbHLIX NOMCLIeHHAX, JECTHHYHBIX KJeTKaX, KOTJIOB H KOTeJNbHOro
06opyoBaNHA, BBOLOB H 3M€BAaTOPHHX Y3JI0B — He MeHee 6 pas.

Bo Bpemsa 06X0A0B RpOBepAIOT: Ha UepAavHBIX HOABAJBLHBIX H
HOAMOJNBHBIX YCTPOHCTBAX — HAJMYHE HJIM OTCYTCTBHE Teud depes
CaJbHMKH 3a/IBHXKEK, KPAHH H KOHTPrafiKH CroHoB; HCIIPaBHOCTb
paGoThl BAHTY30B, TeMJNOH3OMANHIO TPYO U pacllMpHTeIbHOro Gaka;
B KBapTHpPaxX M APYTHX OTANJIHBaeMbiX HOMelleHUsX — TeMIepaTtypy
BO34yXa, NMpOrpeBaeMocTb H HCHPABHOCTL HarpeBaTeNbHBIX HpHGO-
pPOB; B KOTEJNbHBLIX — HCIPABHOCTL apMAaTypbl KOT/a, HPENLOXpaHH-
TJILHOTO KJallaHa, HacoCOB, BEHTMJATOPOB, Ha BBOAAX — HCHpaB-
HOCTb 3aMOPHOH apMaTyphbl, KOHTPOJbHO-U3MEepUTENLHEIX HpHOOPOB,
37eBaTopa, HPeNOXpaHHTEJNbHOrO Ki1alaHa, pasMuYHbHX aBTOMAaTOB
M o6paTHLIX KJamaHOB H Jp.

MenKue HeHCHDABHOCTH YCTpaHAIT HeMelJIeHHO, 4 OCTAJbHBIE
JHKBHIHDYIOT B COOTBETCTBHH ¢ NJAHOM TeKyuwero pemoHnra. Ha
Ae(eKThi, KOTOpbie He OKa3LIBAIOT CYUIECTBEHHOTO BAMAINA HAa pa-
6oTy OTOmJeHHsi, HO He MOIyT OLITb YCTpaHeHbH HEeMEeNJEeHHO, CO-
CTaBNAIOT JAedeKTHYI0O BeJOMOCTb H YCTpPaHAIOT B Ipolecce Jer-
Hero peMOHTA.

TemnepaTypa Bo3gyxa BHABJIAETCS IO NOKasaTeJfiM OOLIYHBIX
KOMHATHBX TepMOMeTpoB. MOXHO NpHMeHATh H CAMOMHIINYIIUH
npubop (puc. 11.80) —tepmorpad. On mpencrasaser cobofi mexa-
HH3M, COCTOAIUHHA H3 CTpesKM 2 ¢ OUUIYUIHM HepoM H CHCTeMH
peiuaroB 3, CO@AMHEHHBIX € TOJIOf MPYXKHUHOA 5, HAMONHEHHON chup-
TOM, Ha ApYroM Kouue. IIn1 H3MeHEHHMs HaKJOHA CTPEJKH ¢ MepoM
poiuar cHabxeH cmenuasbHbiM BUHTOM 4. TlpH MOBLIIIEHHH TeMme-
paTypbl OpyXKHHA BHOPAMJseTcs, NpH 3TOM Ilepo BhidepuuBaeT Ha
Jenre, nHaBepHyTo# na GapaGau I, HempepHBHYIO JIHHHIO TeMmmepa-
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Typ. BuyTpn 6Gapabana nomeuieH uacoBoii MeXaHH3M, KOTOPBIH
Bpauiaer GapaGan. Iloanniii o6opor GapaGana coBepuiaeTcs 3a He-
AeJI0 HJM CyTKH. B nepo nyckaercs Kanas HeBHICHIXAIOUIMX YEpHHI.
[To KOHTpoJbLHOMY TepMOMeTpy Nepo YCTaHABAMBAeTCs B TOUKe,
COOTBETCTBYlOUIeH (PaKTHYECKOH TeMnepaType B JAAHHLII MOMEHT,
H IpH 9TOM OTMeuaeTcs BpeMs.

[Tporpesaemocts HarpepareJbHHX npHOGOpOB OlEHHBAETCH HJH
«Ha ollynb», uau TepmouiynoM (puc. 11.81) — repmonapoit (pHc.

4
g
= 4 il [
__ /‘ 132
3
Pxe, T1.80. Camonumymuii repmorpad
4 4
PHe. 11.81. TepMomyn - Mecmo cnodry
1, 2 — npoBoauuku; 3 — OCHOBaHME Te ; nposonoK
, H pMowtyna; 4 — mepmonaper

ropauunil cnait

IomeriGuomernp

(‘-
oo W

2

HKoHecmaHmau

Puc. 11.82. Tepmonapa Puc. 11.83. TlpuMeHenne taxomerpa

1 — xomonHwelf cnai; 2 — ropawnd cmaf  JJIS  ONpepesieHHS 4yHCJIa 0GOpOTOB
Hacoca (HJH BeHTHJAATOpA)

11.82) ¢ pyxosaTtbio MIsi ofecnedyeHus HaJeXKHOro NpHXATHA rops-
vero cnas / x usmepsieMoft nosepxHoctu. Tepmonapa uau Tepmo-
uyyn —cnaft AByX paHOpOAHABIX MeTaJJ/10B (Melb H KOHCTAHTaH, Xe-
Je30 M KOHCTaHTaH M Ap.). XoJoAHbi# cnaft 2 noMellaloT B cpefy
C NOCTOAHHOH TemnepaTypol (Tatoumuit gen 8 tepmoce). Ilox Baua-
HHeM DAa3HOCTH TeMNepaTyp CHaeB B KOHType BO3HHKAET JEeKTpH-
YeCKHH TOK, N0 HanpfAXKeHHI0 KOTOporo (moxazaHusa rajbBaHOMETpa
HJIH TOTGHIIHOMETpa) H CyAAT O pA3HOCTH H3MEepAeMBIX TeMIe-
patyp.

ITpou3BOAMTENILHOCTL Hacoca KOHTPOJHpYeTC HAa COOTBETCTBHE
C KaTajoroM H (pakTHYeCKHM uHucjIOM o0opoToB pabouero xoJeca.
ODTH 4uCla BbiABJAAIOTCA ¢ MoMoubio Taxomerpa (pHuc. 11.83).
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B JetHH#l nepuoA, Kax INpaBujo, yCTPaHAIOT BCE HEMOJAJKH
B CHCTeMe, OTMeUeHHMe B aedeKTHHX BefomocTax. Kpome Toro,
NpOU3BOJAT NpOBepKy KpelJeHHs Bcero 000pynOBaHHsA; NpPOBEPKY
COCTOAHHA TeNJOH30JAUHH H B cayiyae HeoOXOAHMOCTH ee peMOHT
HJIH 38MeHY; BCKpbITHe 3aNOpHO-PeryaHpyIOlledl apMaTyphl, OYHCTKY
OT 3arpA3HeHH#l, 3aMeHy CaJbHHKOBOH HaOHBKH, ONpeCCOBKY 3ajBH-
XKEK; YHCTKY H DEeMOHT BO31yXOCOOPHHKOB, BaHTY30B, KOHAEHCATO-
OTBOZUMKOB, 3JEBAaTOPOB, TPsI3eBHKOB H Apyroro oGopyjpoBaHug;
YHCTKY H PEMOHT BOJIOHATpeBaTeNefl H HX THLPABIHYECKOe HCIbI-
T&HHE; YHCTKY HACOCOB, HAOGHBKY Ca/IbHHKOB, MPOBEPKY LEHTPOBKH
ocell HACOCA H 3JEKTPOABHrarens, 3arTAXKy OONTOB, UYHCTKY H
CMAa3Ky NOALIHIHHKOB; CHATHE KOHTPOJbHO-H3MePHTeJbHbIX NpHGO-
pOB W cady MX Ha NPOBEPKY; OKpacKy Tpy6onpoBojos H oBopyno-
BaHH#; NPOBepKY KOMIJEKTHOCTH 3amacHBIX wacTeit M oGopylosa-
HHs, NONOJHEeHHEe 3anacoB pacXoJHbIX MaTepHaJoB.

JleTHuii NpOUIAKTHYECKHA pPEMOHT OCyLIeCTBJAAETCA 00CHYXKH-
BaIOHM NepCoHANOM, Gosee caoxHBe paboTH (pEeMOHT 3aABHXKEK,
nofiorpesaresefi, HacocoB, NPHOOPOB aBTOMATHKH, KOHTPOJbLHO-H3-
MepHuTe/bHBIX NpuGOpoB) nNpoH3BOASiTCA PAaGOTHHKAMH MECTHBIX
HJH JIDYTHX MacCTepCKHX.

[Tocne npoBepeHnsi pemoHTa cJjeayeT obecneuHBaThb YXO4 3a
apMartypofi: HabmlofeHHe 3a CaJbHHKOM, NpeJOTBpalleHHe MpHKH-
NaHHUA YNJOTHAEMDBIX MOBEPXHOCTeN nyTeM NepHOLHYECKOro HpOBO-
pauuBanus ocelt 10 Kpafiuux nosoxenuil. CiellyeT NpOH3BOJAHTDL
ONpeCcCcOBKY M MPOMBIBKY CHCTEMBI, a 3aTeM ee HanoJHeHHe BOJOH.
OctaButhb cuctemy 6e3 BOAB HAa AJHTEJLHLIA CpPOK HeJNb3s, TaK Kak
B 3TOM CJydae TpyGompoBoabl H jpyroe o00pynOBaHHE KOPPOMAH-
pyeT, a YMJIOTHMTeJbHBe MaTepHasbl BLICBIXAOT.

9.4, OCHOBHble MPMuUMHbI HEMPOrPeEOB B CMCTEMaX OTOMNEHMS
M MX yCTPBHEHMe

He kacasch NpHYHH, CBA3aHHBIX ¢ HeyJOBJETBOPHTENbHOH pa6o-
TOH HMCTOUHHKA TeMJIOCHAGXKeHHs, TElJOBBIX ceTeH, pa3bupaembix
B aucuunaube «TensnocHaGxeHnHes, GyJieM TOBODHTL O JABYX rpyn-
max npHYHH: NepBOf — CBA3AHHONH C YJy4UIEHHsAMH NPH NPOEKTH-
POBaHHM H MOHTaxe CHCTEeM; BTOPO#l — BOSHHKalouie#i B mpomecce
IKcnayaranti.

MpuumuHbl yxyaweHus paboTbl cucTeMmsl,
BO3HMKAIOWME NPU NPOEKTHPOBAHWM U MOHTaMKE

OTcyTCTBHE KpaHoB y HarpesareabHbiX npHGopoB. Peryaupo-
BOYHBIE YCTPONCTBA (BEHTHJH, KpaHbi, ApOCCEJbHbIe K/aNaHbl) B CH-
cTeMax OTOIJEHus [OJIKHBl YCTAHABJMBATLCH C TAKHM pacueToM,
4TOOH MOXKHO OBIO 00ECnevHTh peryJHpOBaHHEe TemIoOTHAaud mno
nomemenusM. OTCYTCTBHe 3TOfl apMaTypbi 0COGEHHO BJHSIET Ha
paboTy ABYXTpyGHON CHCTEMBl BOJAAHOrO OTOMJEHHA C BepXHeii pas-
BOIKOH, TaK Kak 6e3 Hee NPaKTHUYECKH HEBO3MOXKHO OTperyJHpo-
BaTh pacnpeaejedue PacueTHEIX PAcXOAO0B BOJAH Mo npuGopam. -
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Eciu npum MOHTaXe CHCTeMBI KpaHLI He YCTAHOBJEHH HM Ha
CTQfAKaX, HH y npHOOpOB, TO B NEpBYIO OYEepelb HX CJIELYeT CMOH-
THpPOBaTb Ha BCeX CTosKaX, KpoMe MNociefHero, U y npubopos
BEDXHHX 3TaxeH, B UHPKYJNALUHOHHHX KOJblaX, B KOTOPHIX BO3HH-
KaloT 3HAUHTEJbHLIE IpaBHTAIHOHHDIE NaBjeHus. [ByXTpy6Hbie CH-
cTeMbl ¢ HHXHefl pasBoAKOH, H OCOOGEHHO OLHOTPYOHHIE CHCTEMB,
paboraloT Gonee yCTOAYHBO, H OTCYTCTBHe apMaTryphl y npuGopos
31eCb CKa3biBaeTcsl B MeHblIell CTeneHH.

HenpaBuibHas ycTaHOBKa 3anopHO-peryjaupyloumedi apmarypbl.
Ilpy MOHTaXe OTONHTEJbLHBIX CHCTEM YCTaHOBKa 3aNOpHO-peryJiH-
pylollled apMaTypsl AONXHA NPOH3BOAHTLCA B CTPOrOM COOTBET-

CTBHH C IIPOEKTOM, TaK KaK 3a-

Paspes  [1Q, fopavuii MeHa OfHOH apmaTrypel Apyro#t
Vaen A 3t A W cmoax MOXeT NPHUBECTH K 3HAYHTEJb-
v HOMY H3MeHEHHIO CONpOTHBJIE-
N4 s ) HHS B UHDPKYJAUHOHHBIX KOJID-
q" Boremynaig-~ ) npz)dopyz nax. Tak, Hanpm;eg, npH ycra-
U waa pessba HOBKe Ha cTosike dy=232 MM ABYX

t

npaMbix BenTHsaell ({=9) BMe-
CTO NPOXOAHBIX KpaHOB ({=2)
THApaBJIHYECKOe COMNpPOTHBJIEHHE
NPH CKOPOCTH JBHXEHHS BOIMI
0,8 M/c Bozpacraer ¢ 1259 no
5666 [Ta. Ecaiu B UMpPKYJAUHOHHOM KOJbLe depe3 paccMaTpHBae-

MBIl CTOAK pacueTHas noTeps AaBJIEHHSA cocmegﬂer HanpuMep,
666—1259
10000 ITa, To yBesiHueHHe ero CONPOTHRJICHHs HAa (_56—65—> 100 =

44% npuBefeT K BecbMa 3HAUHTENBLHOH TOPH3OHTANLHON paspery-
JHPOBKE CHCTEMBI, CYLIECTBEHHO CHH3HT pacXold BOIH B CTOfiIKe H
nporpeBaemMocTh ero npH6opoB.

[Mpu MoHTaxke MOryT NOABHTbCA H MHOTHC JpYrHe, He yuTeH-
Hbie pacyeToM, MeCTHbie CONpPOTHBJIEHHA: noruboi TpyO, He3alllH-
LIeHHBIe 3ayCeHHUBI HAa HX KOHLAX H T. M., KOTOphie TaKXke yxy11-
HIAIOT POrpeBaeMocTb npubopos.

Henpasuabusie pe3n6osbie coeaunenus T1py6. Ilpu Hsmmme
AJHHHOH pe3nfe KoHua TpyOonpoBoja, BBEpPHYTOrO B TPOMHHK,
KpeCTOBHHY HJIM KpaH, 9TOT KOHel MOXeT BHICTyNnaTh BHYTpb ¢a-
conHolt uyactu (puc. 11.84), uto co3naer 3HauHUTENbHOE CONPOTHBJIE-
HHEe [BHXEHHIO BOJH. '

Takoe Xe sBIE€HHE MOXET HMETb MECTO H IpH BBEePTHIBAHHH
pr6bl B KpaH C UPE3MEpHLIM yCHIIHEM. Kouen TpyG6H, ocnabieH-
HBI HApe3KOoM, NpH NPHJAOXKEHHH 3HAYHTENBHOro yCHAHA OyAeT CMH-
HATLCs M, OTcHOasich BO BHYTpb, YMEHBUIHT ceyeHne TpyOonpoBoia
H TEM CaMbiM VYBEJHYHT €ro CONpOTHBJEHHE.

HenpaBuibHoe npucoepuHeHHe CTOAKOB K Marucrpaiu. B cH-
CTeMax ¢ HHXHeHd pa3BOAKOfl NpH COeAMHEHHH Tropsayero CTOAKa
¢ o6paTHOfl MarucTpanbio H, HaobopoT, o6paTHOro ¢ ropsuei, B Ha-
COCHBIX CHCTeMax OyjaeT HMeTb MECTO ONPOKHHYTast UHPKYMALHSA

Prc. 11.84. KpecroBHHa ¢ HeymZauHBIM
pacnoJioxeHHeM BBepHyTofi TPyGH
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BOABI, 4TO MOXKET NPHBECTH K HApYUICHHIO HJH Aaxe MOJHOMY
npeKpalleHHIo TenJOOTAauH NapaJieJbHO COeJHHEHHBIX NPHOOpOB.

HenpaBuibHaa ycraHoBKa peGpucTbix TPy6. Ecau BXopHOe H
BBIXOZHOE NpPHCOeJHHHTENbHbIE OTBepCTHA peOpHCThIX TpyO BOASHOM
cucTeMbl OYAYT pacnosoxensl B HHXHeH 4acTH (JaHueB, TO B BepX-
Hell yactH npubopa MoxeT oOpasoBaTbca BO3AYILIHAs npoOka, Ko-
TOpas CO BpPEMEHeM YacTHYHO, a HHOIAA MOJHOCTLIO, NepeKpoer
o6a oTBepCTHdA, HApYWIHB uHpKyaauHio B Tpybe. [pu pacnomnoxe-
HHH 060MX OTBepCTHH BBepXY B HHXHell 30He npHGopa Gyaer 3a-
CTAUBATLCA OXJaXAeHHas BOAA, YTO CHH3HT TenaooTnadyy pebpu-
CTHIX Tpy0 H YXYLLIHT ONOPOXKHEHHE.

[Ipu npaBH/IbHOM NpHCOeAHHEHHH BojAa B peGpHCTOH HJH riaj-
KO (NMpH perucrpe HJAH 3MeeBHKe) TpyOe NoJXHa nepeMellaThest
auaronasbHo. OTBepCTHA AenaloT B BepxHeM H B HHXKHeH yacTax
¢daanua. Tlpu TensoHocHTese — nape 06a 3THX OTBepCTHS NOJKHE
OLITh B HHXKHeH uacTH o00OMX (JaHUEB.

MpuurHbl yxyaweHus paboTsl cucTemsl,
BO3HWKAIOWME B MPOLLECCE €€ IKCnyaTaLuM

Bosayminble npo6kH. B cHereMy oTOmJeHHs BO3AYX Nonajgaer
BMecTe C BOAOM M NpH HAarpeBaHHH BBLIAENSAETCA B BHAE OTAENBHBLIX
BO3LYWIHEIX CKOMNJIEHHH, NMy3nipbKoOB. Tak, ec/qH npu TeMmneparype
ot 10 °C B 1 M3 Boawi copepxurcs 32 r Bo3ayxa, TO NpH TeMie-
patype 80 °C ero KosHuecTBo CHHXKaercs 70 14 r.

Bozayx MoXeT nonacTb B CHCTEMY TAaKXe NIPH €€ HeAOCTATou-
HOM 3anoJHeHHH BOJOH (B ONPOXHEHHYIO BEpPXHIOI 4acTb 3acachi-
BaeTcs uepe3 HEMJOTHOCTH). [IpH GbicTpOM HanoJIHeHUH, KOTAa CTOsIK
3anosHAeTCa paHblile, yem GOabllero oGbeMa HarpeBaTeJbHLIE NpH-
GOpHI, 4aCTb BO3/lyXa MOXKET OCTaBaTbCA B BepXHeil 30He npubopa.
To xe camoe nNpoHCXOAHT NPH HAJHYHH OOpaTHOro yKJOHA (KOHTp-
YKJOHA) B NOABOJKAX Yy HarpeBartesbHbiX npubopos (puc. I1.85).
KonTpykmnons 06bMHO NOABAAIOTCA NpPH HENPOYHOM KpelJeHHH
npu6opos, HEOPEXKHOM BBHINOJHEHHH MOHTAXbLIX H PEMOHTHBIX pa-
00T, MeXaHHYECKHX NOBpeXAeHHAX Tpy6 H np.

Hns HopmaibHOH paboThi CHCTeMBI Bech BO3AYX H3 Hee ciJie-
AyeT yransaTb B aTMocgepy, B NPOTHBHOM Cjydae oH OyAeT ckan-
JYBATbCA B BEpXHHX 30HAX Tpy6 H npubopoB, o6pa3ys BO3LYLIHbIE
npoOkH, HapyllalolliHe HJH BOBCe NpeKpalllalollHe HAa HEKOTOpoe
BpeMs UHPKYJAUHIO BOABI B CHCTEeMe H BLI3LIBAIOIIHE KOPPO3HIO
CTaJsbHBIX TpYO.

Ynanenne Bo3lyxa H3 HAaCOCHBIX BOASHBIX CHCTEM NPOH3BOAHTCS
nyTeM OTKPLITHS BO3AYLIHBIX KpAHOB Ha Tpy6ax BO3AYyXOCOOpHHUKOB
HJH aBTOMATHYECKHX BAHTY30B. YCTAaHOBKA HENPOTOYHHIX BO3AYXO-
cbopunkos (puc. 11.86,a) Menee 3peKTHBHA NpH OUEHL GONLUIIHX
CKOpPOCTAX ABHIXEHHS BOALI, B 3TOM CJydae NpEeANOYTEeHHe CJenyer
OTAaTh npoTouHsiM BosgyxocOopuukaM (puc. I1.86,6), rae scaen-
CTBHE pE3KOr0 CHHXKEHHSi CKODOCTH BOALI BO3AYX H3 Hee Bhijens-
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ercs 3MAaYHTENbHO MHTeHCHBHee. Eciin BO3ayXocGOpHHKM HenpoTou-
1ible, TO HX PeKOMEHAYeTCs yCTaHAB/JHBATL Ha HEKOTOPOM pacCTos-
HHH (Oosee 500 M) OT MecCTHBIX CONpOTHBJEHHH (OTBOZOB, OTBET-
BJEHHA M T. 1n.), AJA Toro, uTOGH BO3HHKAWOUIHE B MeCTHBLIX
CONPOTHB/ICHHAX BHXPH He MelIajH BbileJeHHI0 BO3JYLUIHLIX CKOI-
JeHHui.

Ecau oTKpbITHEM BO3AYUIHLIX KpaHOB npH pa6oTalollefi cucTeme
HE YlaeTcs JHKBHAHPOBATL BO3AYIIHKIE CKOMJEHHA (IpoGKH), pe-
KOMEHIyeTCs NpojenaTh Cjelyollee: OCTAHOBHTL HACOC WA Nepe-
KPBHITh 3aJBUXKH Ha BBOJe; uepe3 10—15 mMun, xoraa HHPKYJIALHSA

a) 0]

L 9

o

| IR
I I !

l
-
l

Puc. 11.85. Henpasuas- Puc. 11.86. Henpotoyumit
HbIl YKJIOH NOABOROK H  NpOTOYHHE BO3XYXO-
COOpHHKH

BOABLI NpeKpaTHTCA H BeCh BO3AYX B CHcTeMe 3afiMeT BepxHee HO-
JOXeHHe, OTKpLITb BO3AYUIHLIE KpaHbl H YAAJHTb HepacTBOpHB-
niMdcas B BOAe BO3AYX. '

B cHcreMax ¢ HHXHe#l pa3BoaKo# H [1-00pasHBIMH CTOAKaMH
ylajeHHe BO3JyXa NPOH3IBOAHTCA BHIBEPTHIBAHHEM CHenpHaJbHBIX
HIYPYNOB, YCTAHOBJEHHHX B BepXxHeH NpoGke OJNHOro H3 Harpesa-
TeNIbHEX NpHOOPOB BepXHHX 3Taxe-ys3noB [l-o6pasHoro cTosiKa.

B rpaBHTaunMOHHLIX CHCTeMax OTONJEHHs BO3AYX YAanadaeTcs
HeHTpaJH30BaHHO uepe3 paclIHpHTeJabHBHi Gak. B HacocHbx CH-
cTeMax BOZa, JBHXylLlasica ¢ GONbLIOH CKOpOCTLIO, YBJeKaeT C Co-
6o#t ny3wpbKH BO34YXa. B cBA3H ¢ 3THM ykJoH TpyG oGwiuno nae-
JalT HaBCTpeuy JABHXKeHnio BOAW. OAHAKO H NpPH MarucTpananx
¢ NOLbEMOM K paclIHpHTeqpHoMy 6aKy ynajseHHe H3 HHX BO3JyXa
MOXeT ObTh HaJeXHBIM H B HACOCHBIX cHCTeMaX. Takoe 06Ge3B03-
AylINBaHHe OpraHH3yeTCs B MOMEHT BpeMeHHoro (Ha 5—10 MHuH)
npeKpalleHua wHPKYJAUHH BOAB (UHPKYJAHOHHHNE HACOCH BB~
KJ104al0TCa) .

B napoBmx cHcTeMax OTONJIEHHA BO3fyX KakK 6oJiee NJOTHLIMA
ras OTXHMaeTCs NapoM B HHXHIOIO 30HY NpHGOpoOB, o6opynoBaHHs
H JOJXKeH yAaaaTbCsl B HHXHeHl TouKe cHcreMmbl (oObyHO dYepes
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KOHJIeHCauHOHHLIH 6aK). BecbMa yao6HO aBTOMaTHueCKOe yAajeHHe
BO3AYXa uepe3s BO3AYXOQOTBOJAYHK C CHILGOHOM.

3acopsl. O6pa3yioTcs BCJEACTBYE NONAJAHUS B CHCTEMY MNecCKa,
CTpOHTEJILHOIO MYyCOpa, JHTeHHOH 3eMJH U3 KOTJIOB, OKAJHHBEI, 3a-
CTHIBHIHX KalnesJb MeTajJa IpH CBapKe, OCTAaTKOB NOAMOTOYHOH
JbHAHOR NpAAH H T. . B pesyabTarte 3acOpoB CyXaloTCsi HJIH NOJ-
HOCTbIO TNIEPEKPLIBAIOTCA HPOXOJHEIE CeYeHHs, CHHXKAeTCs TemJo-
epeflaya HarpeBaTeJbHHX NpHOOPOB H ApYyroro oGopyroBaHHS.

HaunGonee BepoaTHBIMH MecTamH 0Opa30BaHHsA 3aCOpOB SABJfA-
IOTCA MeCTa H3MEHeHHs HanpaBJeHHs [BHXEHHA TelJOHOCHTeJs
(TPOMHHKH, KPECTOBHHH, OTBOJb), YCTAHOBKH 3amopHo-peryaHpyio-
el apMaTyphl, Cy:XelHs ceueHH{ BCJAEACTBHE I1y0OKOro BBepTLIBA-
HHA Tpy® M npoOoK B TPOHHHKH H KPEeCTOBHHLI, a TaKXe CeueHHH,
rae 6pe3xo CHHXAeTCA CKOPOCTL ABHXKEHHA BOJBI (HarpeBaTeanme
npHOOpH, BO3AYXOCOOPHHKH) .

Bo usbexanue o0Opa3oBaHHs 3aCOpOB HEOOXOAHMO NpelNpHHH-
MaTb BpO¢HIAKTHUECKHe Meph KaK B MpOIeccax MoHTaxa H pe-
MOHTa, TaK H NpPH 3KcmayaragHH. Tak, npH NpOH3BOACTBE MOHTaXK-
HHX H PEeMOHTHHIX paGOT HeoGXOnHMO Caepyiollee: TpyOH, Harpe-
BaTeJbHBle NpPHOOpPH W apMmaTrypy CcKaajibBaTh B mrabens Tak,
uTo6H B HUX He Nonaja/ Mycop; TpyGH nepeld MOHTAXOM NpocMar-
pHBaTL Ha CBeT, FHyThie TpyObl MpOCTyYyaTb MOJOTKOM H yAaJHTb
H3 HHX MYCOp, a OTKpLIThle KOHIbl CTOSIKOB 3aTeM 3arJyulHTh Jcpe-
BAHHLIMH NpoOKamH; npH cOopKe uyryHHbIX NpHOOpOB 00s3aTebHO
yAAaMUTh H3 HHX CTepXHEBYI0 3€MJI0; 3aYHCTHTb 3ayCeHHubi Tpyo,
HaMaThBaTh JeH Ha pe3b0y, He nepekpbiBas ceueHHe TpyObi; NpH
cBapke Tpy6 y6HpaTh H3 HHX OOpe3KH 3JeKTpoJAOB H NpouyHe OT-
X0/l

Has ynaneHHs Mmycopa H3 CHCTeMH B TelJOBOM BBoJe HeoGXo-
AUMO yCTaHaBJHBAaTh I'PA3eBHKH Kak Ha Nojalolleff, Tak U Ha 06-
paTubx JHHAAX. OnHAKO B rpA3eBHKAX YJABJHBAIOTCA TOJbLKO 4a-
CTHIH MYCOpa, yjlajaseMbie BOLOH, N03TOMY 3((EeKTHBHLIM CNOCO-
60oM OUYHMCTKH CHCTeM OT rpf3H siBJsieTca NepHOLHYecKas NpOMHIBKA
TeMJIOBLIX CeTell M CHCTeM OTOIVeHHA. Kak yXe oTmeuasnoch BhIIe,
NPOMBIBKY Hal0 OCYILECTBJATh Cpa3y N0 OKOHYAHHH OTONHTENLHOrO
ce30Ha (OTJIOXKEHHs elle PHXJbie H Jerko yAalsfoTes).

HennoTtHocTn TpyGonmpoBogoB. Takue  AedeKTH  NPHBOASAT
K yTeuke BOAbI HJH napa. HenjgoTHOCTH B pe3bOOBBIX COeJMHEHHAX
BO3HHKAIOT H3-3a MJIOXOr0 KauecTBa YIVIOTHEHHS HJH CJAHIIKOM
riyGoko#t pesbObi, BO (aHUeBLIX COeJHHEHHAX — BCIeACTBHE He-
JOCTATOYHOrO HJH HEpaBHOMEpHOro 3aTAruBaHus GoaToB, Aedop-
MagHH HJAH HeJOCTAaTOYHOCTH NpOKJaAKH, a CBapHLIX COelHHe-
HHAX — B pe3yJbTaTe HeKaueCTBeHHO# cBapKH. [IpHYHHAMH nosB-
JIeHus1 HelJIOTHOCTell MOXeT 0Ka3aTbCesA HeJOCTaTOuHAas KOMIeHcauHs
TeMnepaTypHHX YyAJHHeHHH Tpy6 HJAH MeXaHHuYeCKHe MNOBpex-
JeHHs.

TpelinHbl MOTYT BO3HHKHYThH NpH OLIHOKAaX B TeXHOJOTHYECKOM
nponecce, MNOBPeXIEHHAX, THAPABIHYECKMX yAapaX, OTCYTCTBHH
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KOMIIeHCalluii TeMnepaTypHHIX YIJHHeHHH, 3aMep3aHHH BOJHI, HC-
THpaHHH TPY6 O GeTOH mnpH HMX TeMnepaTypHbIX AchOpPMalHAX
B CTPOHTE/NbHBIX KOHCTPYKIHAX, H3JIHIIHE BLICOKOM JAaBJCHWH.

Teun B cHcTeMax NOABAAKTCS B pPe3yJabTaTe BHYTPEHHed H
BHelIHel KOpposuH TPYO, pa3yMJIOTHEHHs B cajJbHHKax M npobkax
apmaTtypsl H T. . B pe3p00BHX COeJHHEHHSX TEUH YCTPaHAOTCA
3aMeHOH ujaH fgobaBJjieHHeM YIUIOTHEHHS, BO (/aHIeBHIX coelHHe-
HHSIX — PAaBHOMEPHLIM 3aTATHBaHHEM G6o/aTOB KpecT-HakpecT. Ecan
noATATHBaHHe GosaToB He Haer 3dderTa, Heob6xoxuMo pazobpaTh H
CMEeHHTb NPOKAaaKy. 3abuBanue KJIHHbEB B MOATeKaOIHe (JIaHIbI
He JomycKaeTcsl, TaKXe KaK d TOAYeKaHKa AJS1 YCTPAHEHHS TeUH
B CBapHHIX coeJHHeHHSAX. MecTa TeUH HEOGXOAHMO NOABAPHBAThL TeM
Ke BHJIOM CBapKH, UTO H OCHOBHOH cBapHoit moB. Hepelko enuH-
CTBCHHO TPaBHABHEIM OKa3biBACTCH BHIpy6Ka MIBa H 3aMEHa €ro
HOBBIM.

Teun B npop:kaBeBWHUX Tpy6ax yCTPaHSIOTCS MOCTAaHOBKOH Bpe-
MEHHBIX CTAKHBIX XOMYTOB; B JIETHHI MepHOJ HeHCTIPaBHbIE YUACTKH
TpyO MAOJKHBI 3aMEHSThCS HOBBIMH. Bce ydyacTKH ¢ BPeMEHHBIMH
XOMYTAMH CUHMTAIOTCS ABAPHHHBIMH, 32 HHMH CJEAyeT BeCTH [MO-
cTosiHHOe HalbmoJieHHe. 3HauHTeJbHBIE TpellHHBH B Tpybax mepe-
- KPHIBAIOT HaK/JAaJKaMH Ha CBapKe H3 JIHCTOBOA CTalH TOJILHHOM
He MmeHee 4 MM, a Y3KHe [JHHHBIE TPellHHbI 3aBapHBAIOT CIJIONI-
HbiM I1BOM. Tpy6Hl, MPOXOAsLIHe Yepe3 CTPOHTENbHEIe KOHCTPYKIIHH,
JOJKHBI TIPOKJaABBAaTbCSI B CTaJbHOH THJIB3eE.

Henporpes o6opyloBaHHs MOXeT ObITh H BCJeACTBHC HATHYHSA
HeCKOJIbKHX HEHCHPABHOCTeH, MOTOMY BCHKHE MOCHElIHble BBIBOJLI
0 NpHYHHAX HeNnporpeBa UacTO NMPHBOAST K HeONPaBAAHHBIM H He-
s¢dexkruBHbIM paboTam. Tak, HanpuMep, HenporpeB psina ypajeH-
HEIX CTOSIKOB TYNMHKOBOH CHCTeMBl BOJSTHOTO OTOIMJIEHHS MPOILe BCETo
0GBACHATL HAJHUYHEM 33COPOB HJH OTCYTCTBHEM Haajexariedl pe-
ryJupoBKH. B 3TOM caydae cienyeT pasobpaTb 4YacTb CHCTeMEI
HJIH NPOU3BECTH PEryNHPOBKY, HAa YTO MOTpebyeTcss HECKOJNBKO NHeH.
Ha camom ke Jesne npHYHHOH HemporpeBa MOMKeT OKa3aTbCs HeAO-
CTaTOYHAasi pasHOCTh J[aBJeHHA Ha BBOJeE.

Bo u3bexanue Geclosie3HBIX 3aTPAT BPeMeHH H CPEACTB OTHI-
CKaHHE MPHYHH HENPOTPEBOB CJAelyeT NPOH3BOLHThL B ONpejlesieHHOH
NoC/AeA0BaTebHOCTH. [1PH 3HAUHTE/NbHBIX HeNporpeBax VAaJeHHBIX
CTOSIKOB B TYNHKOBOH CHCTeMe cJIeJyeT NMOCJel0BATENbHO BHISICHUTD,
JOCTATOYEH JH YPOBEHb BOJALl B CHCTEMe, HCOPABHO JH pPaboOTaioT
BO3AYXOy/Aanasiomiue yCTPOHCTBA, HeT JIM BO3AYWHHIX npobokK; obec-
meuyHBaeT AU cHcTeMy HcerouHHK Temsa (TDLI, Kortenbnasi) Bomoit
C HeoOXOAHMBIMH TNapaMeTpaMH (TeMnepaTtypa BOJAH B COOTBET-
CTBHH C rpa)uKoM, a Takxe pPa3HOCTb AaBJeHHH B TPpyOax TemJso-
BOTO BBOJa); He MOCTymaeTr JH Topsiuas Boja H3 NoJaloliell Ma-
THCTpPaAlH B o6paTHYIO, MHHYsl CTOSIKH H MPHGOPHI; NPaBHJIBHO JIH
NpHCOeJHHEH pacIIHPHTeNbHBIH 06aK; HeT JiH B CUCTEMe Hernpeny-
CMOTPEHHOH mOpOeKTOM 3amopHO-perviaHpyoomelf apMatypbl, npa-
BHJILHO JIH PacnojioXeHUe apMaTyphl, HeT JIH HHPKYJISHHH BOAKI MO
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BO3AYIIHBIM TpyOKaM B CHCTEMax C HMXKHEH pPa3BOAKOH; mpa-
BUJBHO JIH COeJHHeHbl CTOAKH € MarHCTpaJbHbIMH TpybonpoBo-
AaMH; He [IOBpeXJeHa JH TeNJoBas H30JslHsd; JOCTATOYHO JH OT-
peryJHpoBaHa cHCTeMa, HeT JIH B CHCTeMEé 3acOopoB H JpPYTHX
1062aBOYHBIX CONPOTHBJEHHH.

Yacroli mpHUYHHOH HENPOTPEBOB SIBJASIETCH BO3HHKHOBEHHE BO3-
AyWHBIX npoGok. [Ipn OTHICKaHHH MecT HX 00pa30BaHHS HeEo6XO-
IVMO TPOBEPHTb MpPaBHJIbHOCT YKJIOHOB Tpy6onposBogoB (¢ mno-
MOLIBIO YPOBHA, BaTeprnaca), paboTy BO3AyXOCOOPHHKOB HJIH
BaHTy30B. Cienyer TiiaTelbHO MPOBEPHTb HAJHYHE BO3AYUIHBEIX
MelllIKOB B MecTax H3rudoB Tpy6, Ha ckoBax Bas 06BOJa MpPOEMOB
B <CTeHax.

Unorna Moxuo HabmonaTh nepeGoH B MpOTPEBAEMOCTH OTOIH-
TeJAbHEIX NPuOopoB. [IpHuHHOA TaKoro ABJeHHS MOXKET ObTb HaJH-
ype B CHCTeMe OJyXIAOIIUX BO3AYWHHIX Mpo6OK, BO3HHKAIOILHX
B pe3yJabTaTe HEHCNPABHOCTH HJH KOHCTPYKTHBHBIX HEIOCTAaTKOB
BO3/lyXOBBIYCKHBIX YCTpPOHCTB. B 3TOM ciayuae B MecTax BO3MOX-
HOTO CKOIJIEHHS BO3AyXa CJefyeT YCTAaHOBHThL JONOJHHTEJbHEIE
BO3AYXOCOOPHHUKH HJIH BAHTY3bI.

Ecan ycraHOB/MeHO, U4TO NPHYHHOM Hemporpesa SIBJSIOTCH 3a-
COPbl, TO HeOOXOAHMO OTBICKATb MeCTa 3acOpOB, BPEMEHHO Je-
MOHTHPOBATh 3TH YYacTKH H JIHKBHAHPOBAaTb 3aCOPHI H TaKKe
NPHUHHBI, HX BhI3bIBaoLine. Mecta 3acopoB cjenyeT HCKaTb B ompe-
HeJIeHHOR Toc/ea0BaTeNhbHOCTH Ha TIPaHHIAX MpOTpeBa H Hempo-
rpeBa TpyG. BoO3MOXHEBIC MeCTa HAJHYHS 33COPOB, BBI3BIBAOIIHX
HemporpeB Ha y4acTKax (HenmporpeTeie NPpHOOpPLI HE3AIITPHXOBAHbI),
nokasaubl Ha puc. 11.87—11.89. IlocnenoBatensnocTh OTHICKaHHA H
yAajeHHss 3aCOpPOB OTBeYaeT NOPAAKOBBHIM IHdpaM, NpOCTaBJIEH-
HBIM Ha YyuacCTKax,

3HauHTeNbHble TPYAHOCTH BO3HHKAIOT MPH OTHICKAHHH H yCTpa-
HeHWH TaK Ha3blBaeMBbIX «OpoAsiuHXx» 3acOpoB, 06pa3yeMbIX CpaBHH-
TeJBHO JIETKHM MYcOpoM (ILenKH, JbHAHAS mpsigb H T. 1.), TakK
KaK OHH, NepeMeryasicb, MOTYT COCPEIOTOUHBATBLCS B PAa3HBIX MO
Anude tpybompoBogax. Heo6xonuMo OAHAKO NMOMHHTb, YTO K pas-
6opke uyacTeil cucTeMnbl caeayeT npuberaTh TOJMLKO MOCAE TOTO, KaK
OBl TPEANPHHATH Bce APYrHe Mepbl A/ YCTPAHEHHS Henpo-
rpeBa.

YnoOHHIM H HaZeXHHM crnoco00M s oGHapYXKeHHS 3acopoB
(nam Bo3myxa) B 3aKpbiToM o6GopyaoBaHuH (TpyOe, HarpeBaTteb-
HoMm mpubope M T. A.) CJAYXKHT pagnoMerpuueckud. OH ocHOBaH Ha
NPHHIHIEe KOJHUYECTBEHHOTO M3MeHEHHs NPoMNycKa ramma-aydyell npu
NPOXOKIEHHH HX uepe3 ceueHne TPYOBl, CeKIHH pafHaTOpa H T. J.
B cJyuae HaJHUHA B HHX 3aCOPOB, HEPACTBOPEHHOrO BO3AyXa MO
CPaBHEHHIO C MOKa3aTeNfMH JJf Y4acTKOB, Tle OHH OTCYTCTBYIOT.
PaccmartpuBaemblit Meton paspaGoraH Ha Kadenpe dusuku JIMCU
(A. A. T'yces). PekoMeHIOBaH pafHOAKTHBHBIH Le3uil-137, nome-
IMeHHBH aJs Ge30macHOCTH B CBHHUIOBHIA Kopnyc. Ilpuemuukom
H3J1ydeHHs cJyKUT rasoreHusi#t cuetTunk CTC-1.
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BePTHKAJbHLIX OZHOTPYGHBIX CHCTEM



JIMKBALALHIO CKPBITHIX HenmporpeBoB B maHeJbHBIX CHCTeMax
OTONJIEHHS] PEKOMEHAYEeTCH NPOH3BOAHTb HHTEHCHBHOH MPOMLIBKOH
cHayaJla BCEro CTOSKa, a 3aTeM yKe Hemporpepatouierocs npubopa.
TosbKO B KpailHeM CJyyae, cCJH NMPOMBIBKA He MOMOraeT, NMPHXO-
autcsi BHIpyO6aTh OeTOH y MOBEPXHOCTH MNaHeJsH, Bblpe3aTb Harpe-
BaTeJbHLIH 3JIeMeHT, 3aMeHSATb ero, a pas3pylweHnblil 6eTOH mocJe
ONpPECcCOBKH HarpeBaTeJbHOrO NpHOOpPa BOCCTAaHaABJIHBATE.

B mapoBbix CHCTeMax OTONJEHHS MOTYT Takxe Haba0xaThbCs
cJyYaH HemporpeBa CTOSIKOB H HarpeBaTeJbHbIX npHOopoB. OcHOB-
Hble TPHYHHBI HeNpOrpeBOB: MNOCTYNJeHHEe B KOHJCHCATONPOBOA
napa, KOTODHI MNpensTCTByeT BHIXOAY KOHAEHCATa H3 COCeJHHX
CTOSIKOB MJIH 0pHOGOPOB; HEJOCTATOYHAS TEMJIOH3OJSLHS Napompo-
BoJ0B; of6pa3oBaHue 3aCOPOB M JOMOJHHTE/bHBIX CONPOTHBJEHHH,
BO3AYIUHBIX H BOASIHBIX MPOOOK B MaructTpajsfx H MOABOAKAX K NMpH-
Gopam n Ap.

Ec/n nap moctynaer B KOHAGHCAIMOHHYIO JHHHIO I 9aCTh Harpe-
BaTeNbHBIX NPHGOPOB OKa3biBaeTcs 3aJHTOM KOHAEHCATOM, TO He-
06X0NHMO OTpery/JIHpoBaThb MOAadyy [apa B HarpeBaTeJbHble MpH-
Gopbl H OTBOJ KOHAeHCaTa OT KaXXAO0ro HenporpeBaeMoro mpHGopa
HJH y37a cHcTeMbl (CTOSIKAa TOPH3OHTAJbHOH BETKH).

PeGpuctbie TpyOB MpH TeNJOHOCHTENSX — BOAe H mape cJje-
AyeT TMPHCOeNHHSATb K CTOSIKAaM MO MOCJe0BaTeJbHOH cxeMe. B atom
cayvae GyneT HCKJOYEH HeNPOrpeB HHXXHHX npHOopoB, 4to Halb.io-
JdaeTcs MPH HX NMPHCOEJHHEHHUH MO MapaJslielbHOH cXeMe.

[lopsinok oTHICKaHHS 3aCOPOB B MApOBHIX CHCTeMaX TaKOH e,
KaK B BOASHHIX. BbIsBIeHHe H YCTPaHeHHe MNPHYHH HENPOrpeBOB
B HHX JOJ/IXHBI MPOH3BOAHTbCA B CJeAylOllell MOCae10BATCAbHOCTH:
MPOBepsAIOT, He MOCTYMaeT JH Map B KOHAEHCAHHOHHYIO JIHHHIO, AO-
CTaTOMHA JIH TEMNJOH3OJAIHS NaponpoBOLOB, KOHTPOJHPYIOT mpa-
BHJIbHOCTb MPOKJaJKH MarHCTpaJbHHX TPyOOonpoBoaoB (OTCyTCcTBHE
BOJAAHBIX W BO3AYIIHBIX MEIUKOB), AOCTATOYHOCTb PeryJHPOBaHHS
CHCTEMBI OTONJIEHHSI, H, HAKOHEl, HaJH4Yhe 3aCOpPOB H APYrHX [0-
06aBOYHBIX CONPOTHBJIEHHH.



Pazpen Il
BEHTMNAUMA U KOHOAMLMOHUPOBAHUE BO3AYXA

FTNABA 10
OBLUIME CBEQEHMA O BEHTMNALMUU

10.1. TurmeHuueckMe OCHOBbLI BEHTMARLLMM

ArtmochepHBl BO3AYyX SBJSCTCA CMECbI0 HECKOJBKHX ras3oB H
napos Bojbl. IIpuseMuniil coit atMochepHoro Bo3ayxa, HemocpeacT-
BEHHO OKPYKaIOUHH 6HOcthepy H HCNOAL3YEeMBIfl B cHCTeMaX BEHTH-
JSAIHAH, HMCET cJeIyIOUHH ra3oBeil coctaB (mo oGbeMy, %):
azor — 78,1, wucaopos — 20,9, yraekucawiit raz— 0,03. B HeGouab-
mom KosnuyectBe (okoso 0,95 %) B BO3ayxe NPHCYTCTBYIOT HHEPT-
Hole rasbl: aprod (0,93 %), HeoH, renul, KPHIOTOH.

Bo3yx coBpeMeHHBIX TOPOAOB 3arpf3HeH MbLILIO, MapaMH H
rasamH, coJepXKalliMHcs B BbIOpOcax NPOMBINJIEHHBIX HpenpHs-
THiH, 2 TaKxe BBHIXJONHBIMH ra3aMH OT aBToMoGuied. K uucay oc-
HOBHBIX XapaKTEPUCTHK BO3AYIIHOH Cpeibl, BJHAIONHX Ha CaMo-
4yyBCTBHE, paboTOCNOCOGHOCTh, XHU3HEAEATENbHOCTh H 3A0pPOBbE ye-
JIOBEKa, OTHOCATCH: XHMHYeCKHH cocTaB Bo3ayxa, (coAepxkaHHe
B HEM KHCJOpPOja, YrJeKHCJOTH H IPYrHX Tra30B H MapoB); MeTe-
OpOJIOTHYECKHE YCJIOBHS (TeMMepaTypa, BJaKHOCTb, MOABHMKHOCTb
BO3yxa, GapoMeTpHYecKoe AaBJeHHe); GHOJOrHYeCKHe XapaKTepH-
cTHKH (coaepsKaHHe MBIJH, HAJHYHE B BO3AYyXe MOMelLIeHHH MHKpPO-
OPTaHHu3MOB).

3anavell BCHTHJSIIHHA NOMEILEHHH ABJISIETCH MOJLEpKaHHe B HHX
6/1aroNPHATHOTO AJA 4YeJ0BeKa COCTOSHHS BO3AYLIHOH cpeibl B CO-
OTBETCTBHH C HOPMHPYEMBIMH €€ XapaKTepHCTHKaMH.

XuMHYecKHl cOCTAaB BO3[yXxa NOMEMIeHHH 3aBHCHT OT AJHTENb-
HOCTH npeGbIBaHHA B HHX Ji0[eH, pabOThl TEXHOJOTHYECKOrO raso-
BhgeNsIomero obopynoBanug. IlpenesvHo momycTHMoe copepka-
HHe (KOHIEHTpPALHsl) Pa3NHUHBIX BpeAHblx raszoB H napos ([1K),
yCcTaHOBJEHHOe HceaefoBaHusamu, npusoautcs B FOCT 12.1.005—
76.

[lpn nabixaHHH YeEJNOBCK MOIJIOM(aeT H3 BO3AyXa KHCJIOPOA H
BbIEISET YryeKHCAHH ra3. B pesyantare Bo3aymHas cpepa oben-
usercss KucaopopoM, oboramasce COz. M To u gpyroe ans weso-
B€Ka BpejiHo, 0cOGEHHO MPH GosbHX KoHneurpaunusax CO, (cBuiue
3—49% oo obbemy).

IlpemeabHo pomyctuMol Konuentpamue CQOs, 0gHAKO, CYHTAIOT
ao 0,1—0,2 % (0,001—0,002 mr/m?), Tak Kak oxHoBpeMenno ¢ CO,
BO3AYX 3arpssnseTcss U APYTHMH rasamu W mapami. i getckux H
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GonbHHuHbIX noMemennit IIJAK CO,, HanpuMep, nmpHHHMAOT pas-
noit 0,0007 mr/m3, ans xuabix — 0,001 Mr/mM3, aAMHHHCTPATHBHHIX,
yueGHBIX (C mepHOAHYECKHM npebuBaHueM Jiofeir) — 0,00125 mr/m3,
3arpsi3HeHHs PaJHOAKTHBHLIMH BeUleCTBAMH MOAOOHBI XHMHUYECKHM
3arpsi3HEHHsAM, Ho 06oJ/iee TOKCHYHBI, MO3TOMY MpPEACTABJASIOT OCO-
6yi0 omacHOCTb JJi OpraHH3Ma.

HopmupoBaHnHe MeTEOPONOrHYECKHX YCJAOBHH B NOMEIIEHHSAX Te-
CHO CBSI3aHO C TemI006MEHOM MeXJy YeJOBEYECKHM OpPraHH3MOM
H OKpyXawiiedl cpenol, MPOHCXOASUIHM 32 CUET TEMJONPOBOJHOCTH,
KOHBEKIIHEH, JydyeHcmyCKaHHeM, a TaKXe B pe3yJbTaTe HCNapeHHs
BJIAaTH ¢ KOXHBIX MOKPOBOB H mMpH BHALIXaHHH. ITo mepBeIM Tpem
KaHajaM TNPOHCXOAHT OOMEH SBHOM TemJaoToH, B MNOCJEIHEM CJay-
yae BMeCTe C BJarod BO3AYX MOJyYaeT CKPEITYIO TEMJOTY.

Ha KOHBEeKTHBHYIO TeNJ/IOOTAAYy YeJOBEKa CYLIECTBEHHO BJIHSET
NOABHXHOCTL Bo3ayxa. C yBeauuenuem ee or 0,1 mo 0,6 m/c Ten-
JooTHaya Boapacraer Basoe. C TOBBIIIEHHEM TeMIepaTypH BO3-
[lyXa CHHXXAETCS €ro OTHOCHTEJNbHAas BJIAXKHOCTb, ¥ BeJHYHBaercs
BJIATOBLIICJIEHHE YeJIOBEKOM, pacTeT OTAaua cKpuToit Tennaots. [Ipu
ucnapenud 1 r Biarn vesnosek tepsier 0,2 k/Ix/u (0,056 Br).

UnrencusrocTh TemooGMeHa uesoBeKa ¢ OKpyxawoiell cpeaoft
onpene/sieTcss COBOKYIHOCTbIO BCeX MeTeOpoJorHYecKux (haKTopoB:
TeMnepaTypol, OTHOCHTENbHON BJIaXKHOCTbIO, CKOPOCTbIO JBHKeE-
HHs Bo3ayxa. OmHOMY H TOMY e OIIYIIEHHIO TemJsaa HJIH X0Jo0ja
MOTYT OTB€UaTh pa3/HYHEle KOMOHHAIMH HX 3Ha4YeHHH.

HopmupoBanHe MeTeOpOJIOTHYECKHX MapaMeTpoB BO3AyXa B 3a-
KPHITBIX TIOMEIIEHHSIX MPOH3BOJHTCS Ha OCHOBE O0GOOUIEHHS OMBIT-
HEIX JAHHBIX O TEIJIOBOM OLLYIIEHHH JIIoAeH, 3aBHCALIEM OT YeNb-
HOTO KOJIHYECTBA TEMJIOH3GLITKOB B MOMEUIEHHAX, BPEMEHH Toja,
Xapakrepa AesTeJbHOCTH H AJHTEJBLHOCTH npebnIBaHHA B HHX JIO-
Aefl, a TakXke oT APYrux aKkTopos.

Pasnnuaor onTHMaJjbHble H JOMycTHMEE MeteoycioBusi. Om-
THMaJbHble —3T0 YCAOBHA, fBJAsSOUIHecss HaHGoJee OGJaaromp-
ATHEIMH [JIS JKHIHeJeATeJbHOCTH 4YesJOBeKa H He BHI3BIBAOIINE
HEMPHATHBIX OMYIEHHHA, LOMYCTHM bl € — YCIOBHS, He BHI3BHIBAIO-
IlHe MATOJOTHYECKHX H3MEHEeHHH# B OpraHH3Me [ake NPH AJHTeNb-
HOM npeOLIBaHHH yeJjoBeKa B nomemieHHH. HopmaTHBHBEIE MeTeopo-
JIOTHYECKHE mapaMeTpbl BO3AYLIHOH Cpelrl B MOMEUleHHSX PasJiHy-
Horo HasHaueHus1 npuseaednl B CHull 11-33—75 u TOCT 12.1.005—
76.

HonyctumMoe KoMH4eCTBO NMHIA B BO3JlyXe NMOMeELLEHHH HOPMHDPY-
€Tcsl B 3aBHCHMOCTH OT COCTaBa H Pa3MePOB YACTHIL MBELIH. BecbMa
omacHa JAJs OpPraHH3Ma 4YesoBeKa MbLIb, COJAepiKallas IBYOKHCh
kpemunss (SiO.), okucH cBHHEA H Ap. Mesbyaifliine YacTHYKH
CBHHLOBOHA MbWIH, NMOMABIIHE B OPraHH3M, BHI3HIBAIOT XPOHHUYECKOE
OTpaBjieHne. UeM Me/bye MBJIbL H OcTpee ee (hopMa, TeM OHa Bpel-
Hee, TaK KaK MOXeT rJyOoKo NPOHHKATh B AblxaTejbHule myTH. He-
KOTOpHe BHAB B B ONPefeJCHHON KOHIEHTPAHH B3PLIBOONACHH
(aomycTHMEIE KOHUEHTpalHH neiH yKasanu B TOCT 12.1.005—76).
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//Ba}KHbIM [MOKA3aTeJNEM CAHHTAPHOTO COCTOSIHHS BO3AyXa B mO-

MEIEHHSAX SBJSAETCA KOJHYECTBO HAXOAsIIHXCH B HEM MHKpoopra-
HH3MOB, YHCJO KOTOPHIX YBEJNHUYHBAeTCs NPH 3arpA3HEHHH BO3AYyXa
nbLIbI0//Bo3ayXx cYHTaeTcs 3arps3HeHHBIM, ecaH B 1 M3 maxonures
once 4,5 Teic. MHKpoopranuaMoB. Heobxonumbie napameTpnl Bo3-
B TOMEIIENAAX MOANEPKHUBAOTCS CHCTEMAMH OTOI-
JICHUS, BEHTHAAIHH H KOHAHIHOHHPOBAHHA.

10.2. Cnocobul noppepxarHus rpebyemoro cocrosHus
BO3AYWHOM cpeAbi B NOMeLleHHAX M Knaccupuraums
BEHTUNALMOHHLIX CHCTEM

. BriGop crnocofa mnoAaepiRaHHs HeOOXOJHMBIX MapaMeTPOB BO3-
OYWHOH cpexbl B MOMEIIEHHAX ONpenenseTcss MHOTHMH (pakTopaMu:
Ha3HAUYCHHEM MOMEIIEHHH, pexXHMOM palboThl H XapaKTEpPOM Bbiae-
JSAIOWUXCS BpPeJHOCTEH B HHX, KOJHYECTBOM H PACIHOJIOKECHHEM pa-
Gounx Mect, obopyznoBanus H ap. Ilpyu sToM Ro/KHBE MakCHMaJabLHO
VYHTBIBATECH JKCMJIYATANHOHHBIE H SKOHOMHUYeCKHe TpeGoBaHHS.

B 3aBHCHMOCTH OT BHIGpaHHOrO cnocoba, ONpeaeasIonero
OpHHUHN AeHCTBHS CHCTEM H HX KOHCTPYKTHBHOe odOpMJEHHE, pa3-
JHYAIOT BEHTHJAANHIO 001meoOMeHHYI0, MECTHYIO H JIOKAJH3YIOMYIO.

Ilpn obujeobmennoll BEHTHASNHH NPOHCXOAUT pas3baBiacHHE
BpeaHOCTEeH BO BceM 0ObEMe MOME[IEHHS 3a cYET NMPHTOKA CBEXEro
BO31yXa, KOTOpLIH, MPOXOJs MO MOMeIleHHIO, ACCHMHJHPYET BbIje-
JSIOUlHECs] BPeQHOCTH H 3aTeM BhIOpachmBaercss Hapyxy. Kosanue-
CTBO MO/JaBA€MOro BEHTHJSLHOHHOTO BO3Ayxa (BO34yxoofMeH) pac-
CUHTHIBaeTcs Ha pasbaB/eHHe BHIACAAIONINXCA BpeAHOCTElH N0 nony-
CTHMBIX Ha paGouHX MecTax KOHIEHTpaiuH.

OcuoBHblM noKa3ateseM Jjas BeiGopa 3Toro cmocoba sBJsieTCs
pacnoJioKeHHe MECT HaXOXKICHHSA JIIOJleﬁ H BO3MOXHBIX HCTOYHH-
KOB BRLIJEJeHHs BPENHOCTEH 10 BCel HJH 10 3HAYHTENILHOH mJO-
maaun noMeuienufi. Hefocrtatok cnoco6a— HeoJHHAKOBOCTh CaHH-
TApHO-THTHEHHYECKHX YCJIOBHH BO3AYWHOHR cpelbl B Pa3sHBIX MecTax
NOMeUIEHHH, a TaKXe BO3MOKHOCTb HX HEJOMYCTHMOTO YXyAIUEHHA
BO/IH3H HCTOYHHKOB BBIACJAEHHS BPEILHOCTEHl HJH MECT BHITSKKH
Bo3nyxa u3 momemenuil. [Tocnennee Heo6XOAHMO YYHTHIBATh H 11O
BO3MOXHOCTH YCTPAHATb COOTBETCTBYIOUIHM paclOJIOKEHHEM H Ha-
3HauyeHHEeM HeoOXOJHMOTO uHcJaa YCTPOHCTB AJs Pas3fnayH H BHI-
TAXKKH BEHTHJAANHOHHOTO BOSlIyXﬁ.

B XWILIX H OOUIECTBEHHBIX 3MAaHHAX YCTPaHUBAETCs OOIEOOMeH-
Hasl BeHTHAAnHA. B nomellenusx, rie BblJeNeHHE TEMJIOTH H BJarf
06yCJ/IOBJHBAET ECTECTBEHHBIH MOAbEM BO3AYXa, BHITAXKKY OOBLIYHO
ocyuiecTBJAAOT H3 BepxHell 3oubl. [IpuTOuHBIE BO37yX nesecoob-
pa3Ho mojaBaTh TakK, YTOOBI OH AOXOJNHJ A0 JIONEH BO3MOXHO 060-
Jlee YHCTHIM H CBEXHM, He Hapymas KOM(OPTHHIX YCJAOBHH.

Ha puc. I1I.]1 nokasaHo HamnpaB/eHHe JNBHMKEHHS BO3AyXa NpH
pa3HBIX cxeMaX BeHTHAsuuu. lIpuMeHeHHe cXeMBl BEHTHJASIHH
«CBepxy BBepx» (OPHTOK H BHITAKKA OPTaHH3YIOTCS B BepxHeH
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30He) 1e/1ec006Pa3HO [/Is MOMEWIEHHA C TEIJIOBLIICJICHHSMH, Te
MPHTOYHBI BO3LYX MOXKHO BBIFOJHO MOfaBaTh ¢ GoJee HH3KOH TeM-
nepatypofi. CxeMa «cBepXy BHH3» Ieecoo0pasHa MNpH MECTHOH
BHITSKKE Yy TEIJIOBBIIENAIOEero 060pYAOBaHHS H IpH BhILEJIEHHH
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Puc, IIL1. Cxemnl oprammsaunmn Bo3- Puc. I11.2. Cxema cTpyn BO3fyxa
AyX000MCHA B NOMEUICHHAX Y BCacHBaIOIHX OTBEPCTHH

a — «cBePXy BHH3»; G — «cliuay BBepx»; dg — AHAMETD OTBEPCTHS; Uy W Uy—
8 — «CBepXy BBEPX»; 2 — «CHH3Y BHH3» COOTBETCTBEMHO CKODOCTH  BO3AYXa
Ha BHIXOfe M3 OTBePCTHH M Ha pac-
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Puc. II1.3. Cxema cTpyw BO3fyxa y HarmeTaTe/bHHIX OT-
BepCTHH

d, — AMaMeTp OTBEPCTHSA; U, M Up— CKODOCTH BO3Ayxa 0O OCH
CTPYH; Uop~ CPefiliue CKOPOCTH BO3ZYXa WO CEYEHHIo CTPYH

NbLIH, cXeMa «CHH3Yy BBEPX» — B CJAyvYasx, KOrja BLIAEAAIOTCS Jier-
KHe ra3oBble H MbLIEBbHle BPEIHOCTH HJAH MNPHTOK MOJA€TCd C TEM-
nepatypol BHe f; (BO3AYLIHOE OTOIMJIEHHE).

B rHrHeHHYECKOM OTHOIIEHHH HamGoJee IeaecoobpasHo ocyule-
CTBJATbL MOJAYY MPHTOYHOTO BO3LYXa B HHIKHIOW 30HY NOMEIEHHS
¢ HeGouabwoi ckopocTtbio (1o 0.3 m/c, yepe3 3HaYHTENbIIOE YHCJO
otBepctuii). Ilpn Tako#t cxeme Ttpebyercs Oosbmmit nOJOrpeB
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3abupaeMoro cHapyXXH NPHTOYHOTO BO3JyXa, UeM MPH mojgadye B
BEPXHIOIO 30HY. B mocjeiHeM ciiyyae MPHTOYHHI BO3AYX AOXOAHT
A0 JoAeH NOAOrpeThIM BOCKXOASUIHMH NOTOKaMH, HO OJHOBpe-
MEHHO H 3arpsA3HEHHBIM YIJIEKHCAOTOH, BOASHBIMH MapamH H T. A.

YcraHoBIEHO, YTO 3aTyXxaHHe CKOpOCTEH BO3AyXa M0 Mepe yna-
JIeHHs] OT BcachiBalomWHX orBepctHit (puc. 111.2) npomcxomut Obl-
ctpo. Ilamenne e CKOPOCTH NMPHTOYHOIO (aKesa HAET MeNJEHHO
(puc. 111.3). TIlone ckopocreft mpurouynoro akena MeHsieTcs MO
Mepe yjaaJeHuss OT OTBepPCcTHS, HO 3(h®heKT TOPMOKEHHS CTPYH A0-
CTHraeTcss He cpasy. STH CBOMcTBA HYXKHO YYHTHIBATH NpPH MNpoO-
eKTHPOBAHHH NPHTOYHHIX H BHITSAXKHHX yCTpOMCTB.

PacnpeneneHne NPHTOYHOrO BO3/yXa B MOMEILEHHH ONpEAeJs-
eTcd: CKOpPOCTBIO, HaNpaBJI€HHEM H TeMIepaTypod HcTedyeHHs
BO3AyXa M3 OTBepcTHH; GOpPMOIl, pacmosoKeHHEM H KOJHYECTBOM
MOCJAeAHHX; HAJHYHEM B MOMEILEHHH TEIMJOBHIX CTPYH OoT 06opyno-
BAHHS M [OTOKOB Y BHITSJKHBHIX OTBEPCTHH HJIM H3 COCEIHHX TOMe-
meHH# u ap. Pasauyalor cTpyu cBoboiHble H CTeCHEHHEHIE (CTpPOH-
TeNbHBIMH KOHCTPYKUHSIMH), HacTHJalomiHe (HampaBJeHHBIE BJOJb
MOBEPXHOCTH OTPakKAeHHs), 3aTomJjeHHble (B BEHTHJIHPYeMOM O0D-
eMe), H30TepMHuecKHe H Henszorepmudeckne. ITo dopme nonepey-
HOrO ceYeHHs,, B 3aBHCHMOCTH OT OPMBl NPHTOUHOIO OTBEPCTHSA
(Hacagka), cTpyH AeJsiTcS Ha KpYyrJble HIH OCECHMMETDHUHBIE, KO-
TOpPble HHOTJa Ha3blBAlOT KOMMAaKTHLIMH, TJIOCKHE H BeepHble (HJaH
paaHanpuble). [IpakTuyeckn Bce TNPHTOYHBIE BEHTHJSIHOHHLIE
CTPYH SBJSIOTCH TYpOYJEHTHBHIMH.

CucreMbl 06mie0OMEHHOH BeHTHJSIHH, o6ecneuynBalonine Hanbo-
Jee TMOoJHYI0 06paboTKy (L0 HYXHBIX NapaMeTpoB) HNPHTOYHOIO
BEHTH/SIIHOHHOrO BO3JyXa H aBTOMATHYECKOE MOJAJAep)KaHHe B MO-
MellleHHsIX 3aJaHHOI0 COCTOSTHHS BO3AYIIHOH cpeAbl, MOJYYHJH Ha-
3BaHHe cHcTeM KoHAHnHoHHpoBaHus Bo3ayxa (CKB). O6muno CKB
YCTPAaHBAIOTCA B MOMEIIEHHAX ¢ GOJBIIHM KOJHYECTBOM Jiofed
B LEJAX CO3MaHHA KOMPOPTHHX YCAOBHH BO3AYIIHOM Cpeabl, a TakK-
JKe 10 TpeOOBaHHAM TEXHOJNOTHH MNPOH3BOJACTBA.

CucTeMbl A0KQAU3YOWE BEHTHASAIHH 06ecnevynBalOT yJaaBaHBa-
llHe BPENHOCTEe!l B MeCTax HX BHJeJNeHHS H yAaJeHHe Hapyxky de-
pe3 Mectunie orcochl. IIpH 3ToM HcKaIOuaeTcs pacnpocTpaHeHHe
BpemHocTell mo momemlleHHlo. Jlokanuaylomass BEHTHJAAIHS WHPOKO
npHMeHsieTcss Ha NMPOMBIIJIEHHBIX MPeANpHSATHSAX.

B kawecTBe MECTHBIX OTCOCOB B CHCTEMaX JOKAJ/H3ylOlleH BeH-
THJAAIHH TPUMEHSIOT BHITSXHbe WKape (puc. I1I1.4,6), 30HTHI,
0cOGEHHO panHOHaJbHBle MPH BOCXOKJIEHHH HarpeTHx crpyit (pHc.
I11.4,a). B cayuyasx, KOTAa MO TEXHOJOTHYECKHM TPeOOBaHHAM HC-
TOUHHK BpeaHOCTEH HEJb3s YKpHITh (BaHHB M ApP.), ycTpaHBalOT
60pTOBBIE OTCOCH CO 3HAYHTENbHONH CKOPOCTBIO BcachiBaHHs Y Kpas
BaHHBl (puc. I111.4,2), BaHHB-NepeNyBKH, CHHKAWOUIHEe OO6BEM OT-
coca, Ho TpelywmHe opranusanuu nputoka (puc. 111.4,39). Tlpu
HePaBHOMEDHOM BBIIEJCHHH 3HAYHTeJbHEX 06eMOB BPelHOCTeH 1e-
JAecoo6pa3Ho npuMeHendHe emkux wmupM (puc. 111.4,8).
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Hdna noijaepxaHHs HeoOXOAHMHX YCJOBH BO3IyWHOH cpelH
TOMLKO Ha PabOuHX MecTax NPUMCHSAIOTCS CHCTeMBl mecTHOU BeH-
THAAIHA: BO3AYIUHBIA JyII, BO3AYIUHLIH Oa3HC.

BosaywHuit gyw (puc. I11.5) — ato cTpys Bozayxa ¢ Hyx-
HHMH mapaMeTpamH, HakpoBawmas pabouyee mecro. OH abdek-
THBEH MPH BO3IEHCTBHHM Ha JIOAEH JYYHCTOH TENJOTH, HampuMep

a) 6) 8)

K beHmunﬁmdpy K Benmunafropy K benmunamopy

A A
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Puc. 111.4. MecTHBIE O0TCOCH

OT mneyefi, packajeHHOTO MeTamaa u T. 4. dhbheKT BO3AYIWHOTO AYy-
IIMPOBAHHS 3aBHCHT OT NMPaBHJIbLHOCTH HAa3HAYEHHS COOTBETCTBYIO-
IHX CKOPOCTEH M TeMIepaTyphl BO3AyXa B CTpye.

Bo3aAymWHBH 0a3Hc—3TO 4YacTb MNOMEILEHHS, B KOTOPOM
3a cyeT MECTHOTO NMPHTOKa cBexkero Bosayxa obecneunBaiorcst GJa-
TOnpuATHLHIE NapaMeTpsl BO3AYLWIHOH cpeabl MPH HagH4YHH He6jaro-
NPHATHBIX YCJAOBHH B OCTaJbHOM OO0beMe MOMEIleHud.

Pa3HOBHAHECTBIO MECTHHIX CHCTEM fABJAIOTCA TaKXe BO3 1Y -
Hb € 3aBechl Y BXOJOB B MOMEIIEHHS AJs NPeJOTBpaLleHHs BPH-
BaHHs B HHX XOJOZHOrO HAPYKHOMO BO3AyXa.
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[lo ucnonn3yeMOMy HMCTOYHHKY SHePruH Ajs IlePeMeliieHHs BO3-
JAyXa CHCTeMhl MOTrYT OBITh C ecTeCTBeHHHIMH (eCTecTBellHas BEHTH-
JISIIHSI) H HCKYCCTBEHHBLIMH (CHCTEMbl MeXaHHYeCKOH BeHTHJSLHH)
. HCTOYHHKAMH no0yXAeHHs
JIBHXXEHHS BO3yXa.

B KkauecTBe cHCTEMH
€CTeCTBEHHOH BEeHTUJSALHH
Haubosee yacTo NpuUMeHs-
I0TCSl TPaBHTAIMUOHHHIE CH-
CTeMbl, OCHOBaHHWe Ha
HCMONK30BaHUH PasHbIX
_ IJIOTHOCTEH Hapy>XHOTO H
/l\\ \\\\ BHyTpeHHEro BO3AyXxa.

i \ \ \ N JlocTOHHCTBO rpaBH-
f

\ NN TAIMOHHLIX CHCTEM 3aKJIO-

1 Vo N yaerca B MOPOCTOTe YCT-

Py \ AN poHCTBA H 3KOHOMHYHOCTH

T T T T B sxcmiayarapuu. OpHako

B CBfI3H C He3HAYHTeb-

Puc. 1115, Boaaywmbifi ayw HOCThI0O  pacmoJaraeMoro

LaBJieHHs pajguyc meHCT-

BHA TaKHX CHCTeM HeBeJHK. K rpaBHTAllHOHHLIM CHCTEMaM OTHO-
CATCSl a9palHsl, TPABHTAUHOHHKE KaHaJbHble CHCTEMHL.

Ipu aspaumn (puc. I11.6,a) BO3ayx nmocrymaer B mnomeleHHs

H yAajsieTcss H3 HHX 4epe3 NpPOeMbl B HapyXKHHX OrpakKAeHHSIX

6)

a)

J X
L4

Puc. I11.6. EcrecTBennas BeHTHAALHSA 3aaHHM

a — aspauus; 6 — BHITSXKHAf Kauaibuas 6e3 OPradH3OBAHMOTO NPHTOKA; [ — BepTHKAaNb-
HbIA Kanas; 2 — ropu3oHTaibHbi BO3AYXOOTBOR; 3 — Macagka ua ulaxre; 4 -~ BBITAXKHAN
maxra; 5 -— oTBepcTHe ¢ pelleTKoH

hs

hy

31aHH#i — oKkHa, (oHapH, PppamMyrd. B rpaBUTANMOHHKX KaHAJbHBIX
cucremax (puc. I11.6,6) HapyXHB BeHTHJIAUHOHHBIH BO3AYX CHa-
yaja NOCTyNaer Yepe3 OTBEPCTHS B OTPAXKACHHIX 3AAHHHA HJAM Ye-
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pe3 LIaxXThl B KaHaJjbl, ycTpanBaemnle OOLIYHO B CTeHax 3AaHHS
(pexke mpHCTaBHble), a 3aTeM MO HHM TPAHCMOPTHPYeTCs B MOMe-
UleHHs. YAajeHHe BO3AyXa H3 MOMelleHUll TaKxe OCyLIECTBJsETCS
no0 KaHajaM.

Ilo opraHusallun BO3AYyXooOMeHa B MOMeLIEHMsIX BEHTHJISIIHOH-
Hble CHCTeMbl MOAPAa3AeNsIOTCS Ha NPHTOYHBIE H BhITSKHblE. Ilep-
Bhle HarHeraloT YHCTHIA BO3AYX B MOMEIUEHHS, BTOphle YAAJSIOT
3arpsi3HeHHBIA Bo3ayx B artmocdepy. Huorma ycrpauwsalor ogHy
CHCTEMY, HANPHMEp TOJhKO BHITSIKHYIO — B KYypHTEJbHoOH, CaHyane
(BO3MelLleHHE MOACOCA HAPYKHOTO BO3AyXa Yepe3 HelVIOTHOCTH HJIH
H3 COCeJHHX MOMELIeHHH) HJH TOJhKO NMPHTOYHYIO — B KaGHHe Kpa-
HOBUIHKA B I€X€ C XHMHYECKHMHU BpeZHOCTAMH. Yalie ycTpauBaiorT
H Ty H IPYTYIO CHCTeMbl, T. €. MPHTOYHO-BHITSIKHYIO BEHTHJISIHHIO.

BeHTHIHpOBaHHe MOMelleHHH 3HAYHTEJbHO obJeryaercs MpH aB-
TOMATH3alHH H TepMeTH3aLUHH TEeXHOJOIHYeckoro o60pyMOBaHH!,
MHEBMATHYECKOM TPaHCMOPTHPOBAHHU OTXOAOB, FHAPOOOECHBIINBA-
HAH (yBJaXHEHHH B NbUISIHX NPOH3BOACTBAX).

Ecnn ynansieMblli BO3oyX comepXHT oco00 BpeaHble HJH Maxy-
Yype MOpHMeCH, TO MPHXOAHUTCS OPraHH3OBLIBATL MpeABapPUTENLHYIO
06paboTKy BhIOpachiBaeMOro BO3[yXa HJH BLIBOAHTH €0 B Bepx-
HHE CJIOU aTMOC(EpH], YCTPaHBATh BLICOKHe IIAXThl HJH BHIYCKATh
¢ Gospio# ckopocThio (haxeapHHH BhiGpoc). MecronosoxkeHne u
oopM/eHYe BLINYCKOB [OJKHO COOTBETCTBOBATH IOCMOJACTBYIOMEMY
HanpaBJeHHIO BeTpa H YCTPAHSITh BHMajeHUe BpefHOCTEH B Hace-
JeHHBIX MecTaX HJH BOJH3H B034yX03a60pHBIX YCTPOHCTB.

MexaHHyeckas BEHTHJSANHAS YCTPaUBaeTCs B TexX CJAydYasX, KOrja
HEBO3MOXKHO MPHMEHUTh a3palHI0O (pH HAJHYHH ra30B, MapoB H
APYTHX BPEAHOCTEH B HapyKHOM BO3JyXe, T. €. IpH HeOOXOAHMOCTH
ero o6paboTKH; B cjaydae OTCYTCTBHSI adPalHOHHHIX MPOEMOB HJIH
HEBO3MOXHOCTH YCTAaHOBKH BBITAMHBIX IWIAXT; NpPH 3HAaUYHTEJbHBIX
MECTHHIX BHJIEJEHHSX sAOBHTHIX, B3DHIBOOMACHHIX BelleCTB; HaJH-
YHH BHYTPH 3AaHHS GOJBLILIOIO KOJHYECTBA MEPeropoioK, MpensT-
CTBYIOIHX TOKY BO3Ayxa H Ap.). UacTto ycTpauBaioT cMellaHHbe
CHCTEMBI: [JI TEMNJOTr0 MepHoAa — a3pamnHio, A XOJOLHOIO — HC-
KyCCTBEHHYIO (C MeXaHHYecKHM MNoOyXAeHHEM) MPHTOMHYIO BEHTH-
JSIMIO M eCTECTBEHHYIO BHITSIKKY Yepe3 IUAXThl uau douapu. [pu
He3sHaYUTeNbHBIX BHIJEJEHHAX BpefHOCTed DPAlHOHAJILHO NpHMeHe-
HHE COCPeAOTOYEHHOH TOPH3OHTAJhHOH MOAAYH MPHTOUHOIO BO3AYXa
CO 3HAYUTEJNLHOH CKOPOCThIO (3pHTENbHbIE 3aJbl, aHTaphl, MEXaHo-
cOopounnie mexa). IIpu 3TOM IKOHOMHSI MeTaJia COCTABJSIET MpH-
MepHO 80 % mno cpaBHeHHIO C yCTpPOACTBOM pa3BeTBJEHHOH MPHTOM-
HOH CHCTEMBL



10.3. Onpefenelne pacueTHeiX PacxofioB BO3Ayxa
B CMCTEMax BEHTUNALLMM

ObuieobMeHHas BeHTMNALMS

ITpunnun pefictBusi ob6imeo6MeHHOH BEHTHJAALHH, KaK yKa3blBa-
JIOCh, 3aKJA0YaeTcsi B TOM, YTO C MOMOWIbI0 BETHJSILIHOHHOIO BO3-
JyXa BBIIEJNSIOUIHECS B MNOMEIIeHUEe BPEeAHOCTH (Tennou3OHTKH,
rasel H [p.) yAansdioTcsd Hapyxy. B COOTBETCTBHH C STHM NPHHLH-
moM KOJHYeCTBO MOJaBaE€MOro B MOMEIIEHHS Bo3AyXa (pacyeTHbH
Bo3nyxoobMeH) JoJiKHO ofecneuyHBaTh pa3baBiieHHe BHIIEJNSAI0-
muxcs BpeAHOCTEH A0 AONYCTHMBIX KOHUEHTpPAauH#, a Takxe mnojn-
JepKaHue JONyCTHMBIX METeOPOJIOrHYecKHX [apaMeTpoB BO3AYIU-
HOH cpeabl Ha pabouux MecTax. BhHINOJHEHHE 3TOTO YCJOBHS,
YUYHTHIBAs, YTO pacueT BeleTcss HA MOJAHBIH oObeM momelenus, obec-
MEYHUBAETCH TaKXKe PAalMOHANBbHHEIM OTHOCHTENbHO pabounx MecT H
BHIEAAIOIWEr0 BPeIHOCTH o06GOpYyAOBaHUS pa3MellleHUeM NPUTOY-
HEIX H BHTAMHBIX OTBEPCTHH, a TaKKe HX KOHCTPYKTHBHBIM 0 OpM-
JIeHHEM.

B pacueTax 4yacto MOJB3YIOTCS KPATHOCTbIO BO3AyxooOMmena K,
npenacrapiasiomef cobofi oTHoleHHe 06beMa BEHTH/ISLHOHHOIO BO3-
ayxa V, m3/4, k BHyTpenHeMy oGbeMy nomerieHHst Viox

+ K= V/Vnou (11L1)

(3HAaK «+>» COOTBETCTBYeT KPATHOCTH MPHTOKA, 3HAK «—» — KPAaT-
HOCTH BBHITSIKKH).

ITo xpartnoctn, npuseaennofi B CHull nas npoextuposanusi co-
OTBETCTBYIOIMIMX MOMeIeHHH, onpexneaseTcss BO3JyX00OMeH:

V== + KVnoM. (111.2)

MHoroo6pasne TEXHOJOTHYECKHX YCJIOBHH H BPENHOCTEH 4acTo
He M03BoJiger HOPMHPOBAaTb KPAaTHOCTb BO3AYyXooOMeHa NPOH3BOM-
CTBEHHBIX TNOMelleHHH. B 3THX cJyyasXx OH PACCUHTHIBAETCS 110
(aKkTHYeCKHM DaHHBM. 32 pacyeTHbH BO34yX006MeH NMpPHHHMaeTCs
HauboJabliee H3 3HAYEHHH, MOJYYEHHBIX NpPH MoAcYeTe Heo6XoIH-
Moro Bosnyxoobmena ajiss 60pbObl C BBIAEJIEHHSMH TEIMJOTH, BJarH,
BpelHHX ra30B, NapoB H MbLIH.

OnpepeneHne BO3AYX000MeHA AAA yAaJeHHA U3OLITOMHON Ten-
J0Tol. [Ipyu BbigeneHHH B noMemeHHss H30BITOYHOH SBHOH TEMJIOTH
Bo3ayxoobmen V, wm3/u, ompexenseTcs H3 BHpaXKEHHS:

Quse

- — 111.3)
g (byx — tnp) Ps (

rie Qgs6 <» H3GHITOUHLI TEMAOBOH NOTOX, KIXK/4; € M pPs —% COOTBETCTBEHHO
yaeJbHAs TENJ0eMKOCTb, kAx/xkr-K, u nnotHocThb, xr/M3, Bo3Ayxa; fyx M fap —
TeMIepaTypbl COOTBETCTBEHHO YxXOASIUIET0 H NPHTOYHOTO Bo3adyxa, K.
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Temnepatypa fyx onpenensiercs no dopmyne (11.4), rae rpanu-
eHT At nmpuanMaercsi paBubiM 1—2 K/M, a BHcoTa & — paccTOSHHIO
OT 0OJa J0 HEHTPa BHITSKHHX OTBEPCTHH.

IMpu npunaTiu Qus¢ B BaTTax dopmyaa (I11.3) noayuaer Bun

- Qus6 . (111.4)
0,28¢4 (fyx — fup) Ps

Hns Kujaex H oOIMEecTBEHHBIX NOMEINEHHH, HMEIIHMX OOGHYHO
He6oJbIlHe BHICOTY H TeNJOM3OHTKH, NMPHHHMAIOT fyx={1z BO3JyXa
ua pabounx MmecTax, 3agaBaemyro CHull 11-33—75 u T'OCT
12.1.005—76. ;

TemnepatypH fmp H fz Ha3HAYaTCA B 3aBHCHMOCTH OT BpEMeEHH
ToOA2 H 3aJaHHOr0 YPOBHS MOAAEPKAHHA METEOPOJIOTHYECKHX ma-
pPaMeTpOB BO3AYyXa B NOMEINEHHAX (ZOMyCTHMBIE HJIH ONTHMalb-
npie). Tag, mpH mnojgaye HAPYKHOTO BeHTHJAALHOHHOTO BO3ayXa
B TeNMJbil mepHoji 6e3 TemlIoBAaXKHOCTHOH 06palOTKH HOPMH JJA
Pa3HHX MNOMEINEHHH [ONyCKAlOT npUHHMaTh fz Ha 3—5°C poiue
TEMIEpaTypH HApYXHOro Bo3ayxa (Ho He Goablie 27—28°C).

ITpu TensoBnaxknocTHo#t 06paboTKe MPHTOYHOrO Bo3AyXa (mo-
IOTPEB HAPYXKHOr0 BO3AyXa B XOJOJHBIH MEPHOJ M OX/NAXKIEHHE —
B Temnwufi) ero TeMneparypa fmp AOKHA OBITb HH)KE TEMIEpPaTypH
ts BOosayxa Ha pabouyux MecTax, mpHYeM HOPMHpyeMasl Da3HHLA
{y — typ B 3aBHCHMOCTH OT MecTa H cnocofa pasfauyd BO3Jyxa KO-
nebaercs ot 1 mo 12 °C. [ljf cHHIKEHHS pacuyeTHOro BO3AyX000-
MeHa HeoGxoauMo OpaTb BO3MOXKHO OoJsibliee 3HAaueHHe Pa3HOCTH
tyx_tnp.

H36HTOuHOE KOJHYECTBO TEMJIOTH B MOMEINEHHAX, MOJJexkaliee
yOANEeHHI0 BeHTHAsIHeH, onpenensiercss BHIPasKeHHEM

Qus6 = Qerig — CQroms (111.5)

rie Qpup— TENnJOBO NOTOK, BHAENAEeMBIl B [OMCIIEHHEe DA3JAHYHBIMH HCTOUHH-
RaMH; Qpor — TO Xe, TepseMblfi HAPYXKHBLIMH OTpPaXJAeHHSIMH.

Hapsany c TemsonoctynsiedneM ot joaeit (taba. II1.1), conueu-
HOM pajgHauMH, HCKYCCTBEHHOrO OCBelleHHs, 3JeKTPOJBHrareseH,
TIOBEPXHOCTH TEXHOJOrHYECKOro o60pYNOBaHHs, yepe3 3arpy3ovyHHe
npoeMbl MPOMBILJNEHHHX Medel, MOKeT HMETb MeCTO H pPacXoj Tell-
MOTHI, HAIPHMEP Ha HaArpeBaHHe MaTepHaJOB H TPaHCHOPTA.

TennonocTynieHus or conHeuHo®t pagnaunu Qe p
4yepes OCTeKJEeHHBIE MPOEMbl H UYepe3 COBMEIeHHBIe MOKPLITHS On-
pelensioTcs Ha OCHOBaHHHM d»MnupHYeckHX Januux mno CHall
11-33—75 B 3agHCHMOCTH OT BHJa OCTEKJeHHS, HaKJOHA OCTEKJeH-
HOH MOBEPXHOCTH K TOPH30HTY, reorpaduueckoil IUHPOTH MecTa,
3aTeHeHHS CBETOBBLIX POEMOB, KOHCTPYKIHH COBMEILLEHHOIO MOKpHI-
THsl. CHH3UTb TaKHe TeNJONOCTYMNJIEHHS MOXHO O3€JIEHEHHEM Y4acT-
KOB, MOKPHLITHEM Hapy»KHBIX OrpaxKAeHHH CBeTJOH Kpackoil, 3abe-
JHBAaHHEM OKOH, yCTPOHCTBOM Yy HHX cTaBeHd, XaJlo3H, a HHOrAa
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Ta6anua 111.1

Buienenne yraekucaoro rasa (C0,), a/4, ssroit Tennotsl (Qg), BT, CKPHITOH TennoTwl
(Qc), BT, u Baaru (g), r/4, OEHUM YENOBEKOM B MOMeEMeHHSIX

TemnepaTypa OKpykKawomero Bosayxa, °C
YcaoBus BhAedEHUSA 15 20 25
BpeRiocTedH CO,
Q Qc & Q5 Qc & Qq Qc g,
Pa6ora:

TsKeNas 451165 | 130 | 185 | 130 | 165 | 240 | 95 | 200 | 295
cpeaHedt Tsxxect | 351 135 {1 75| 110§ 110 | 100 | 140 | 70 | 130 ; 185
JNerkasa 25 | 120 35 55 | 100 50 75| 65 80 | 115
YMCTBEHHAs 2311156 25 33| 95 45| 70} 60 80 | 105
B coCTOsiHHH MOKOS 2311151 251 33| 90| 30} 40| 60 35| 50

TMpumMedanne: B raGauue NpuBefeHH OCpPefHEHHBlE NAHHKE JAJAA Myxuul. Jada
KeHIMH K TaGNuUHBIM JAHHEIM caepyeT BBOAuTh Ko3bdunuent 0,85, pna pered — 0,75,

H OXJa’X[eHHEM OrpaxkleHuH BOAOH (BOASHHeE pe3epByaphl ¢ Hello-
JABHXHOH HJIH NPOTOYHOH BOZOH HaJ NOKPHITHAMH, PacHOJIOXKEHHE
HaJ [OCJeIHHMH OPOLIaeMbIX NOPHCTHIX MATEPHAJIOB).
TennonocTynmneHnune ofr ocBemeHHsd Qocs MOXKHO OI-
peneauTb no GopmyJe
Qocs = EFgocpNocs (111.6)

rae E — ocBemennocts, nk; F —naomafge noMmemenud, M2, Jocs — yAedbHHE
BblAeJeHHs TensoThl, BT, ma 1 ak oceemennoctd (ot 0,05 mo 0,13 mns nomuHe-
CUEHTHHX CBeTHJbHHKOB H oT 0,13 00 0,25 nns naMn HAKAJAHBAHHMA); Mocs — AOJA
TeIJIOBO! 3SHEDPHH, NONMajalomedl B HoMellleHHe; eclH J4MIB HAXONSTCA BHE IO-
MelienHs (32 OCTEKJEHHOW IOBEPXHOCTBIO) HJH B [OTOKE BHITSXKHOTO BO3AYXa,
TO B IOMellleHHe nonafaer A0Jg Tenaa tocs=~0,55-0,85.

Tennonoctynaenne Ot saekKTpoaBurarteneit Qon
HMEeXaHHYecKkOroobopynAOBaHHS oNpenelaseTcs H3 ypas-
HEeHHUsA

Qon = NykpenKsarpKogn (1 — 1 + £:m), (1114)

rae Ny — ycTaHOBOYHAS MOWHOCTh 3JeKTpoaBHratetefl, BT; Knen — x03ddH-
UHEeHT HCIIOJAb30BAHHS YCTAHOBOUHON MOWHOCTH (0,7—0,9); Kaarp — KO3 QHUHEHT
3arpyska  (0,5—0,8); Koxm — KO3(hpHLIHEHT OAHOBPEMEHHOCTH DaGOTH 3JEKTPO-
neuratenelt (0,5—1); m — KIT asaekrpoaBHrartens, onpefessieMbl 10 KaTajory
(0,75—0,90); %r — KO3 PHIHEHT nepexoda MeXaHHYECKO#l 3HEPTHH B TelJOBYIO
(0,1—1) c¢ yueroM, uTO yacThb TensOTH MOXeT OHTb OTHA&HA OXJaXKjalomed
3MYJbCHH, nepeKaunBaeMOfl BOjAe HJHM BO3AYXY H YyHeceHa 3a INpeldensl JaHHOTO

IIOMeleHn 4.

IMpousBenenne NyKucnKsarpKopm B BhIpaxenun (II11.7) coorset-
cTByeT (aKTHUECKH PAacXOAyeMOH 3JEKTPO3HEPTHH, KOTOpasi MOYTH
MOJMHOCTBIO MpeBpaliaercs B Tenso. BennunHa (l—n) onpenenser
IOJII0 Telsaa, BbIAEJIAEMOrO 3JEKTPOABHTATENEM H 3JEKTPHYECKHM
06opynoBaHHeM, a (K1) — AOJIO TEMJOTH], BBHIAEIAEMOH MeXaHHYe-

CKHM OéOpY[LOBaHPIeM, NPpHBOAUMLBIM B neficteue 3JEeKTPOABHIATE-
JeM.
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TenaonocTynJeHHe OT HarpeThlXx NOBEPXHOCTEH
TEXHOJOrHYECKOoro o60pyg0BaHHSA MOXeT OLWThL NPUHATO
MO AAHHLIM TEXHOJOTOB HJH paccyuTaHo nmo topmynam. Ecan us-
BECTHA TeMNepaTypa Ifpop MOBEPXHOCTH, TO TEMJOMOCTYIJEHHE
Quos, BT, ¢ nosepxuoctu F, M2, cocTaBasier

Qnos = (0 -+ &) (fuos — £s) Fuios (111.8)

TAe Ox H Oa — KO3b(GHUHEHTH Temionepejayd COOTBETCTBEHHO KOHBeKUHeH |
Jly4eHCycKaHHeM.

Eciu n3BecTHa KOHCTPYKLHS OrpakieHHs oGOpyqOBaHHA U na-
paMeTphl cpeabl B 060pyAOBaHHH, TO

Qorp. 06 == Korp. a6 (Ecp — ts) Forp. 06 (111.9)

B 3ToM BHIpaXKeHHH 3HaueHHe Ko3phHlUHeHTa TenJonepenayu
Korp.os [PHHHMaeTcs (MJH BhYHCAseTcA) no dopmynaam TemJone-
penaun.

TensoBHIeJeHHe Yepe3 OTKPHTH e NPOEMB pas-
JHAYHBIX NPOMBIIIJEHHHX NE€YEH B OCHOBHOM onpenens-
eTcsl JTy4eHCNyCKaHHeM H NpHOJHXeHHO MOXKET NOACYHThIBaThes, BT,
no opmye

Q= 0,07 (T/100)2, (I111.10)
rae T — aGcomoTHas Temnepatypa rasoB M neuH; 2 — NPOZLONKHTENBHOCTH OT-
KPHITHS OTBEPCTHA, MHH.

PacxopxrennoTh Ha HarpeBaHHe MaTepHanoB Qu
H TPaHCOOPTHOTO OGOpPYyROBaHHSA Qp NOCTYNAWLIUX
B NOMELIEHHS CHapyXkH, onpenensercs U3 ypaBHeHuil, K[/

Qu = Gcb (ts — tu) (111.11)
H

[

Qrp = Qub, (111.12)

rae G — KOJHUYECTBO NOCTYNAIOM[HX OAHODOAHHX MaTePHAJOB B 1 4, Kr; ¢—
yAeibHasi TeIVIOEMKOCTb 3THX MarepHaaoB, k[k/(xr-K); b — kosdduuvent, yun-
THIBAIONMA HMHTEHCHBHOCTb NOTJIOUIEHHS TEeNJAOTH; fs H [m — TEMHepaTypa COOT-
BETCTBEHHO DACYeTHas B NOME[EHHH H nocTynalomero marepuana, K; Q'w —
MONHBIE pPacX0j TemIOTH HA HArpeB MaTepHana, W3 KOTOPOrO BHIIOJHEHO TpPaHC-
noptHoe o6opymnoBanue, oT fw A0 ls, KIIXK.

Kosdduunuent b 3a nepsHil, BTOpOH H TpeTHH wachl nocjae no-
CTYNJIEHHs1 MaTepHaJia HJAH TpaHcnopTa B MNOMEILEHHd, [IpHHHMA-
eTcsi MO ONBITHBIM JAaHHBIM B 3aBHCHMOCTH OT pa3MmepoB, (hOpMBI H
TenjaoH3nUYecKHX CBOHCTB MaTepHaJia HJH TPaHCIOpTa.

Pacxon TenJyioThl Ha HarpeBaHHe BpPBIBAWILErocss HJH HHOUJIb-
TPHpYyIOLIErocs B NOMeIlleHust Bo3ayxa, KIx/y,

Q= csG (ts — tu)> (111.13)

rie G — KOJHUECTBO BDHIBAIOLIErOC s (uruABTPHPYIOUIErOCS) BO3yXa
(cm. ra. B).

Onpenefenne Bo3ayxooOMeHa mpu O60pbOe ¢ BpeAHbLIMM ra3amy,
napamu u nolablo. [TockonbKy cofepKaHHe ra3oB, MapoB H MbLIH
B BO3/lyXe NOMeLIEHH{l He MOJIKHO NPEBHIUATbH NpeaesbHO Jomyc-
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THMHX KOHLEHTpalHH, Heo0XOAMMOE KOJHYECTBO BO3AYyXa JJs
6oppbbl € Tra3aMH COCTaBJfET

V = Grl(x, — x3), (I111.14)

rae Gr — KOJNMUYECTBO ras3d, BbIAENMBIUErOCs B IOMEMIEHHH, MF/4; X; M X2 — mpe-
IeabHO aonyctHMas KoHuedtpauds (I1JK) rasa B noMmemeHMn ¥ KOHIEHTpauHs
rasa B HapyXKHOM BO3Aayxe, Mr/mS.

®opmyna (111.14) npurogHa u AJds pacyeTa BO3AYX00OGMEHa
npu Gopbbe ¢ MBLIBIO; B 3TOM CJAy4a€ COOTBETCTBYIOILHE BeJHYHHB
OyAyT OTHOCHTbCSI K BBIJEJEHHI0O H KOHIEHTpalHH nhijd. Creanyer,
OJHAKO, YYHTBIBaTh, YTO NBJIb He pacTBOpseTcs B BO3AyXe, a me-
peHocHTcs UM. KoHileHTpaluusl ee B OTHAeJNbHBIX 30HAX MOXKET BO3-
pacTaTb ¢ yBeJdHYeHHeM BO3AYX00OMEHa, TaK KaK MblJIb, OCEBIiasl
B [IOMELIEHHH, B3MYyYHBAETCs BO3AYIIHBIM TOTOKOM.

KoanuecTBa BHAeASIOWIUXCS Ta30B H IapoB MOJAYyuaioT, Kak
NpaBHJIO, Ha OCHOBAHHUH 3KCIEPHMEHTANbHHX AaHHHIX.

Onpenenuts KosmuyecTBo rasza Gpr, rfu, MOCTynaioIllero B moMe-
IIeHHE NMPH yTeuKke Y€Pe3 HENJOTHOCTH pPa3JIHYHOro OOOpPYHOBaHHS
H annapatoB, MoxHo 0o Taba. 3.1 [21] uau no dopmyae H. H. Pe-
nuHa

Gy = 103Vke, V' WT, (111.15)
rae IC——KOS(I)(I)PIHPIBHT 3anaca, ﬂpHHHMaeMbll:[ B 3aBHCHMOCTH OT COCTOSIHMA anna-
parype (K=1-=-2); Ccp— KO3(p(HIHEHT, 3aBHCALIMA OT AaBjACHuf Ta3a B Iocjaen-
Heli (¢p=0,121+0,37); V — BHyrpeHnuii o6hem annapara, m* [ — MOJEKYJAp-
Has Macca rasa; T — a6co./I0THas TeMnepatypa rasa, K.

Onpenenenne Bo3xyxooO6MeHa npu Gopble C BJAATOBLIREACHHUAMH.
Bosayxoobmen G, kr/4, paccuuTHBaeTcs o hopMmye

rie Gpa — KOJMMUECTBO BOASHBIX 1IAPOB, BHIEAAIOWMUXCH B NOMEIEHHH, I/yu; d H
dy — paaroconep)aHue BO3AYXa, COOTBETCTBEHHO YAAJAEMOr0 M3 IOMEIIEHHS H
npuroynoro (r Ha 1 kr cyxoro Bosayxa).

HopMamu He npeldycmaTpuBaercss AOMYCTHMOE BJarocoiepxa-
HHe BO34YyXa, a MAaloTCs] 3Ha4YeHHd OTHOCHTEJbHOA BJIaJKHOCTH H
TeMIepaTypsl B NOMEIIEHHH, MO KOTOPbIM H onpefenaserca ds 0O
Id-gnarpamme.

BiaroBHfe/leHHs JIIOAbMH XapaKTepPH3yloTcsl NaHHBIMH Tabil.
111.1 u onpenensifoTcst H3 ypaBHEHHS:

. Gon = g, (111.17)
rpe n— 4HChO J"Oﬂeﬁ B NOMEEHHN; g — BbhIAE/seMas 4eJNlOBeKOM BJjara, I‘/‘l.

B MexaHHuYecKHX liexaX BJiara HcOapsieTcss OPH OXJaKIeHHH
pe3noB 3MysabcHeH. Baarosuiaenenne B 3TOM cjaydae NPHHSTO CYH-
TaTh, Kr/y,

Gpn =0,15N, (111.18)

rae N — MOHIHOCTb METaANOPeXYIIHX CTAaHKOB, KBT.

3HauHTe bHBIE KOJIHYeCTBa BJIArH MNOCTYyNnarwT BO MHOTHE npo-
H3BOJACTBEHHLIE MOMel{eHUd (TEKCTPIJIbeIe, KOXeBeHHble, MHIlEBLIE
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uexH, GaHH, OaccefiHB, NpayeuyHbie) H NPHHHMAKTCA COOOpPa3HO
¢ TeXHOJ0THeH.

KosndecTso Biary, Henapsiolefics co CBOGOAHOH MOBEPXHOCTH,
onpeneasieTcss U3 BHPaXKeHHS

Gry = ¢F (Puac — Ps), (111.19)

rie F—njomaad 3epkaia HcnapeHHs, M2, pPuac H Pa — COOTBETCTBEHHQ Iap-
uHanbHble AaBJeHHs, I1a, HAacHIIEHHOrO BOASIHOTO Napa IPH TeMIepaType BOAW H
BOASHOFO Napa, coAepXKamerocs B BO3AYXe; € — KOI(QHUHEHT HCIAPCHAS,

krf(M2-4.T1a):
c 0,023 -+ 0,017v

’ 111.20
133,3 (I11.20)

U — NOABHKHOCTh BO3AYyXa, M/c.

Onpenenenne BO3RyX00GMeHa NPH OAHOBPEMEHHOM MOCTYIJEHHH
B MOMelleHHe TeNJOTH ¥ BAAarH. BHABHB Tema0- H BJarou3ObITKH,
nmo I/d-auarpaMMe  HaxomsaT
yrnoBoll  koshdHIHeHT Jyua
npomecca &, MPeACTABASAIOMHKHA 1
co60H COOTHOILEHHE BHAEJIEHHO- '
rO B MOMEIIeHHH TenJaa H BJarn.
Jlyu mpouecca OyAer Xapakre-
PH30BaTh H3MEHEHHE COCTOSTHHS
BO3AYXa, MOIVIOLWLAIOMIETO H Tel-
JIO, H BJarTy.

=20C

1=15°C

ITpumep 16. PaccuytaTh BO3AYXO0-
o6MeH B 3pHTEJbHOM 3aJe€ BMECTH-
MocTbio 1000 uyen ¢ yuetom nocTyn.e-
HHS TemoTsl H BJard. IlycTs Temsono-
TepH 3ajga coctasasior 15000 Br
(fs=20 °C).

CoraacHo taba. 1111 noctynnenne
SIBHOW TeIl;IOTH, HAYINEH HA HOBHIIIEHHE .
TeMIepaTyphl NOMeLIEHH s, ] a

Qq == 1000-90 = 90 000 Br. Puc. I11.7. K pacuery posmyxoobmeHa

KonmuecTBo cKpHTO# TensoTH (Ha HCnapeHHe noTa), INOBHINAIOMEH TelnJo-
colepKaHHe B034YyXa, HO TMOYTH HE BJHAIONIEH Ha TeMnepatypy,

Q¢ = 1000-30 = 30000 BrT.
TennonsGutky B 3a.€
Quss = 90000 -} 30 000 — 15000 == 105 000 BT = 378 000 x JIx%/u.
Baarosbiaesnenus B nomeutenns (tabsa. I11.1)
Gpp = 1000-40 = 40000 r/u.

378 000
3HauepHe yra0BOTO Kosdduumenta & == ——————— = 9450 x[[X/Kkr noka-

40000 - 0,001
3bIBaeT, uTO NpPHTOYHLIY BO3AYX, NOBHIDAs CBOE BjarocoiepxaHnde Ha | xr, yse-
NHuHBaeT TenjocogepXarue Ha 9450 kJIxk.
MycT, pacueTHas TemnepaTypa Bo3Ayxa B pabouelr 30me 3ana Oyazert
t=20 °C, npuTouHH{ BO3AYX XapaKTepH3YeTCH CACAYIOIM[HMH napaMeTpaMH:
tap=15 °C, [=38,2 xx/kr (Touka A  Ha puc. I11.7).
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TTocko/bKy H3MEHelHe COCTOSTHHA BO3AyXa NDOMCXOAHT 10 HanpaB/eHHio

=9450 xJIx/kr, yepes Touky A npoOBOAMM JIMHHIO MNapajjenbilo JHHHH YIJ0-
BOI‘O MaciuTaa 9450. CocTospe BIyTpeHHEro BO3AyXa B nOMCIIEHHH ByAeT XA-
DAKTEPH3OBAThCH HapaMmeTpamu Toukm B: £=90 °C: [=452 xMx/kr; ©=85%.
O1crona  neo6xoAnMHil  BO3Ayx006Mell (Maccoabn?x) G=378 000/(452~—38,2)—
=54 000 Kr/u, HJaH, NOCKOJLKY NpH fup=15 °C pnp=1,22 kr/M®%, V=54 000/1,22=
=44 200 m3/u.

IMonGupars BeHTHJISILlHOHHO'e obopynoBaHHe cJenyer Ha Tpe-
OyeMy0 HaHOOJBILYIO €ro MPOH3BOAHTENLHOCTb, BHABJISEMYIO H3
COIlIOCTaBJIeHHA HOaHHHX, NoJiyyeHHHX JAJas 3HMHEro, mnepexoJHoro
M JIeTHEro nepHo/0B.

Hobusasicb 6ananca Bo3gyxoo0OMeHa mo MPHTOKY H BHTAXKKE,
B NPOMBILLJIEHHOM 3JaHHH CJ€AyeT KOMIEHCHPOBATb PacXoAbl BOS-
AyXa, HAyulero Ha ropeHHe TOMJHBA, MOACACHIBAEMOro B JbIMOOT-
BOJHEBIE ympoﬁcma, VaanasgemMoro OT MeCTHHX OTCOCOB TEXHOJIOTH-
yeckoro 000pyAOBaHHsA, Yepe3 BeHTHIALHOHHBbIE (DOHADH, IIAXTH H
T. n. O6uiee KOJHYECTBO MPHTOYHOTO CBEXKEro BO3JAyXa OOBLIYHO
JIOJ/UKHO paBHATBCA CYMMapHOMY, yIaJseMOMy H3 3[aHHA.

.”OKBJ'IMBYIOLIJ.BSI BEHTMN UM A

IpousBoauTenbHOCTL V' MeCTHBIX OTCOCOB omnpejensercs ¢u-
3UKO-XHMHYEeCKHMH CBOHCTBaMH H mapaMeTpPaMH BpeqHocTeH, KOH-
cTpykupelt orcoca. O6beM BO3AYXa, H3BJAEKAEMOTO H3 30HTOB (KOJI
NaKOB) H BBLITSKHHX WKados, M3/,

V = 3600Fv, (m.21)
rae F—-ﬂﬂOmaILb pacyeTnoro ceuyeHns (OC]IOBaHHH 30HTAa HJH OTKPHLITOTO OT-
BepcTHs Ikaga), M?% U —Cpeanss CKOPOCTb BO34yXa B OTBEpCTHH, M/C.

ITpn HessHOBHTHIX (HETOKCHYHBLIX) BPEAHOCTHX AOMYCTHMO MPH-
HAMaTh v==0,15+0,25 M/c; npH BHJENEHHH SJOBHTHIX TIa30B,
a Takke MPH YeTHIPeX, TpeX, ABVX HJIH OAHOH OTKPHITHX CTOPOHAX
30HTa MHHMMaJbHOE 3HaueHHe CKOPOCTeH COOTBETCTBEHHO MAOJMIKHO
Oulte 1,05; 0,9; 0,75; 0,5 m/c. 3uauenne v=3 ™M/c npuHHMaeTCH
npH 0co00 SINOBHTHIX BpeAHOCTSX (mapbl CBHHLA, ropsiuel PTYTH,
IHAHHCTHIE COEJHHEHHS, JakH H HX DaCTBODHTEJH, AHCNEPCHAs
neib MetadnoB). Ilpu paboTe ¢ paiHOAKTHBHEIMH BelIeCTBAMH
CKOPOCTb BO31yXa Ha3Hauaercss 2—3 M/c.

O6bem Bo3ayxa, yAajsemMoro OOPTOBBIMH OTCOCAaMH, pPaccyH-
THIBAeTCSl H3 YCJIOBHS CO3[JaHHsl cKOpocTH He MeHee 0,2 m/c B Ha-
nbosee ynanensoit ot Gopra touxe. Ilpn ynaneHHn oxuc/ioB a3o0Ta,
MapoB CEepPHOH KHCJIOTH 3Ta CKOPOCThH MNPHHHMaeTcl pPaBHOH
0,25 M/c, npu mapax eaxoit mesoud, GocHoOpPHOR KHCIOTH HJH XpoO-
MoBoro auruipuaa — 0,3; asornoit kucaorel— 0,4. B cpennem ot-
coc coctaBaseT 1500—5000 m3/u Ha | M2 rOpH3OHTAJLHOH mpoeK-
uuyu BaHuH. [Tpu mwupuue umiead B 6opToBoM orcoce 40—100 MM
CKOPOCTh B Heli cocraBaser 11—15 M/c.

ITpu ycrpoiicTBe BaHHHI-MepeAyBKH 06beM YAa/se€MOro BO3AyXa

Viep = 39052/, (111.22)

roe b v | —wkpuna W AJHNA BaMnB, M; K — K03¢QHUHeNT (UpH TeMnepaType
B Banne 95—20 °C x=1-0,5).
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O6bem OTCAcHIBAeMOro BO3AVXa OT KOXYXOB ILIIH(GOBAJbHBIX,

3aTOYHBIX H MOJHPOBAJbHHX KPYroB ONpelensioT H3 BRIPa’KeHHS:

Vyox = Vd-3600, (111.23)

rae d — anamerp Kpyra, MM; V — oGneM oTcoca, npuxoasmuiics na 1 Mm aHa-
meTpa Kpyra, M3/c.

IMpn 3aTouHbIX B WAHQOBAMbHBIX Kpyrax V=1,6+2,0 (npu nHa-
MeTpax Kpyra oT 600 no 250 MM), npH BOHJOYHHX H MOJHPOBAJ/b-
HHX — 4, 1pH MaTepyaTHx — 6 M3/c.

ITpouspoauTeNbHOCTL BO3AYNIHOro Ayllla ¢ IIHpHHOH Ha pao-
yem Mecte 1—1,2 M onpenensiercss u3 Buipaxenns (II1.21), Toabko
B 3TOM cJaydae 3a F mpHHHMAeTcsl NJOUIaJb >KHBOrO CEUYEHHS OYy-
wHpyioumero narpy6ka Auamerpom D, a 3a v-— CKOpPOCThL ABHXKeE-
HHS BO3[yXa B ero CeYeHHH.

CxopocTb Bbilycka BO3AyXa M3 NaTpyOka pacCYHTHIBAETCH MO
cHelHalbHOH MeTOJHKe H [A0MkHA obecnedydBaTb HeoOXOAHMYIO
MOIBHXHOCTb BO3/yXa Ha paGouem Mecte [21].

FMABA 11

KOHCTPYKTUBHOE O®MOPMIEHUE CUCTEM
OBLLEOBMEHHOW BEHTHNSALIMH

11.1. OcHOBHble 3NeMEHTbl BeHTMASLHOHHLIX CHCTEM

Kak yxke ykaselBajoch, TpefyeMoe COCTOSHHE BO3JYLIHOH
CPeAb B MOMEILEHHSX MeTOAaMH 00Ieo0GMeHHOH BEHTH/SIHH MOJ-
IepKHUBAIOT MYTeM HATHETAHHS B NOMEIEHH YHCTOTO BEHTHJIS-
UHOHHOTO BO3JyXa ¢ HeOGXOAHMBIMH TeMIMepaTypHO-BIaKHOCTHHMH

[ / e/ e / et [ e [ . [ e { mem |
! 2

/! ! > b 4 10
) > 9
4o b >
| Beumunupyemoie
r‘r}r_}j_ nomeweHus P
=T AT b
e — — ;7- i ||>

Puc. 111.8. TIpusunnuagsnas cxema o0uweoBMeHHON MCXAHHYCCKOH BCHTHASIIMH

! — BosgyxonpueMubie ycTpoficTBa; 2 — QUALTP NpPOTHRONBLUIbHBIA; 3 — o6GopymoBaHHe st
TEWNOBNaXHOCTHOH OGPaGOTKH NPUTOYHOTO BO3Zyxa {(KaNopudepb, KOHAMIHOHEpH, BO3ZYXO-
OXJNIAZHTENAH M T. N.); 4— BEHTHJISTOPHI; 5 — HIYMOINYIIHTENH; 6 — BO3RYXOOTBOAH; 7 — pe-
TYJNHPOBoOYllple KJlanaubl; 8 — NPUTOUIIbIE OTBEPCTHSA; 9 — BHITAXKHbIe OTBepcTHH; 10 — ofopy-
HOBanHe AN OUYUCTKM BHLITSUKHOrO BO3gyXa; Il — BO3RyXoBhbpocuoe ycTpoiieto; [2 — nu-
Husg peyupkynauud; [IBK — mpuTtounas BeuTudsiuuongass kamepa; BBK — BhTsxHad BelTH-
IUHOHHAA Kamepa
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napaMeTpaMH H yHZajeHHeM BO3AyXa, He COOTBETCTBYIOLIEro HOP-
MaTHBHEIM Tpe6oBaHHSIM. B COOTBETCTBHH ¢ 3THM CHCTeMbl Qble-
OOMEHHOH BeHTHJSIHH AOJAXKHB BKAOYaTh o6opyldoBauHe u YCT-
poiicTBa masi 3abopa wapy:KHOro BO3lyxa, ero o6pabBoTKH, Tpatc-
MOPTHPOBAHHS M pa3/layH Mo MOMEILEHHSAM, a Takke JJs ypajleHHs
orpaborasiero Bo3ayxa. Ofuias cxema o0uieoGMenublx BeHTHJS-
IHOHHBIX CHCTEM H pPaclojioxende B HUX O6OPYAOBAHUS MOKAa3aHHI
Ha puc. 1118,

B KOHKpeTHHIX CJyyasix BEHTHASNHOHHBIE YCTAHOBKH MOTYT He
HMETh BCEro KOMILIeKca OGOpYAOBAHHSA, NOKa3aHHOTO Ha CcxeMe.
Tak, ouHcTKa BHITSXKHOTO BO31yXa Iepea ero BhifpachiBaHHEM
B arMocthepy MPOHW3BOJHTCA JHIIL B Clyyasix €ro 3arpsasHeHHs
CBLIIlE HOPM, JOMYCTHMBIX AJS OKpyXkatwoulefi cpelnl, H T. I.

11.2. BoapyxonpuemHbie ¥ BO3AYXOBbIOpOCHBIE YCTPOHCTBA

BoanyxonpueMHble H BO3AyXOBLIGPOCHEIE YCTPOHCTBA B CHCTe-
Max MeXaHHYeCKOH BEHTHJALUH BHINONHSIOTCH B BHIE OTBEPCTHH
B orpaxienusx smanufi (puc. II1.9, a), mpucraBueix (puc. IIL9,
6) unu orpenpHo crosutux mraxt (puc. 111.9,8). I1pu 3abope BO3-
AyXa CBepXy BO3AYyXONPHEMHble YCTPOHCTBa pasMellaloT Ha uep-
Jlake HJH BepXHEM 3Taxe 3JaHdsl, a KaHaabl BBLIBOAAT Bhille
KPOBJIH B BHJIE IIAXT.

Hnsa aspauun Bo3nyxo3zaGopHble H BBIGPOCHBIE yCTPOACTBA BHI-
HONHAIOT B BH/Je MNOBOpauyuWBamomuxcs ¢pamyr, OTKPHLIBAOUIHXCH
(donapell, OKOH HJH JPYrHX MepeKpuIBaeMbIX OTBEPCTHH B Orpax-
JCHUAX 3JaHuil.

Pacnonoxenne W KOHCTPYKIHS BO3AYXOMPHEMHBIX YCTpOHACTB
BHI6HpaloTCs ¢ yuyeTroM obecrmedeHHs: YHCTOTH 3a0HPaeMOro BO3-
JIyXa H YIOBJETBOPEHHs apXHTEKTypHunx TpeboBamuii. Tak, BO3-
JyXonpHeMuble YCTPOHCTBa He [OJIKHBI HAXOJAUTLCH BOJIH3H HCTOY-
HHKOB 3arps3HeHHsi Bo3Ayxa (BHIGPOCOB 3arps3HeHHOr0 BO3JyXa
HJIH Ta30B, ILIMOBBIX TPYD, KYXOHb, HEMOLIEHLIX AOPOT H T. I.).

BLICOTHOEe B3aUMOpPACNONOXKEHHE MPHTOYHLIX H BHEITSKHBIX OT-
BEPCTHH [OJXKHO HA3Ha4aThCsl ¢ Y4€TOM 00BEMHOM Macch! BHIE-
agioniuxcs sarpssnendii. OtBeperusd A1 3a6opa BO3AyXa [OJKHBI
pacrmosnaraThCsi Ha BLICOTE He MeHee 2 M OT NOBEPXHOCTH 3eMJH
H 3aKpHIBaTbCsl KAJMIO3UAHBIMH pellleTKaMH (B 3eseHOH 30mHe — HA
BbICOTE He MeHee 1 M).

Ina npenoxpaHeHus moMelleHHH OT MOCTyMJeHHs B HHX uyepe3
BEeHTHJIIHOHHEIE KaHaJjiLl NPH HepaboTalonied BeHTHJANHH XOJNO0M-
HOr0 HapyKHOro BO3/yXa BO3RYXOINPHEMHbie H BO3JyXOBLIOPOCHHIE
yerpofictBa 06OpYAYIOTCS MHOTOCTBOPYATHIMH YTCHJICHHBIMH KJa-
MaHaM{ C PYYyHHIM HJH MeXaHHUECKHM mpuHBoaoM. B mnociaenuem
ciiyyae kaamad GJOKHPYeTcsi ¢ BEHTHJATOPOM H INEPEKpPHBaeT OT-
BepCTHS mpH ero ocraHoBke. IIpu HH3KON pacueTHOH Temmepatype
HapyXKHOro BO3jAyXa KnamaHbl CHabXKaloTcsi CHCTEMOH 3J1eKTPOINo-
JorpeBa B IensX INpefOXpaHeHHs OT NPOMep3aHHS HX CTBOPOK.
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DneKkTponojorpes BkJloyaercs Ha 10—15 mun nepex mycKOM BeH-
THAATOpA. :
ApxurekrypHble TpebGoBaHHS BHINONHSIOTCS COOTBETCTBYIOLIUM
BHIOOPOM PacNoNOKEHHA OTBEPCTHH M HX OpOpMieHHeM.
Hapy:xuble cTenbl BHITAXKHHIX KaHaloB H MIAXT YTEMJAATCS BO
u3bexxanue KAHJEHCALHH BOJSHBIX HapOB H3 H3BJEKAaeMOro BJaxK-
HOTO BO31yXa W 06pa30BaHHS Haljlelelt.

a) 6)

7

Puc. 1119, KoHcTpyKuHsz BO3AYXONPHEMHHX H BO3LyXOBHIGPOCHHX YCTPORECTB

CkopocTb JBHXKeHHS] BO3JlyXa B NPHTOYHBIX Kanajax H IIAXTax
NpUHHAMaeTcs B mpeneiax 2--5 m/c, B KaHalax H IIaxrax BuGpoc-
HHIX ycrpoficTB — 4-+8 M/c, o He Menee 0,5 m/c, B Tom uHCle H
JS1 eCTECTBEHHOR BEHTHJIANHUH.

11.3. Bo3gyxoBogbt M ux pacuer

BosagyxoBoan mnpeacraBiafloT co00H KaHagabl, N[O KOTOPHIM
TPpaHCIOPTHPyeTCS BEHTHASANHOHHLIA BO31yX. Marepuan, pasmepn
H ¢opma HX 3aBHCAT OT Ha3HAUEHHS W CXeMHl BEHTHJAIHOHHOM
CHCTEMHI, a TaKXe OT NapaMeTPOB TPAHCHOPTHPYEMOro BO31yXa.

B cucremax MexaHMuecKOH BeHTHJAAIHH oO6iIero Ha3HayYeHHs
NPOMBIIIJIEHHHIX HpefnpHATHH BO3LyXOBOAL H3TOTOBJAIOT, Kak
npaBuno, u3 ToHKOH (He MeHee 0,5 MM) nucTOBOH cralu H B He-
KOTOpBLIX cayuyasx H3 acGecrouemeHTa. Ilais cHCTEM MHEBMOTPaHC-
MOPTa TOAIIHHA CTaJbHLIX JHCTOB JOJXKHA ObITL He MeHblle | M.
IIpu TpancnOpTHpOBaHHH B CHCTEMax BEHTHJSIIHH TOPSYHX Ta3oB
¢ reMmnepatypo#i Gosee 100 °C TomuuHa CTalbHBLIX CTEHOK BO3JAY-
XOBOOB AONXKHA Obith 1—2 MM. JIndg TPauHCNOPTHPOBAaHHA BO3-
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JyXa ¢ MPHMECHIO SJOBHTHIX [a30B H MapoB BO3JYXOBOJAbI NOJXKHBI
H3rOTOBJATLCS H3 ONpelelleHHHX MaTepHasoB B 3aBHCHMOCTH OT
coctaBa raszoB (cTajp TOaUIHHON He Mmenee 0,7 MM, anOMHHHIE,
BHHHINIACT H T. 1.).

B cucreMax BeHTHJSNHH XHJAbIX, OOMIECTBEHHLIX U aAMHHHCT-
paTHBHHIX 37aHHH, a TakKXe CAyXeOGHbLIX H BCMOMOraTeNbLbHBIX I0-
MelleHHH TNPOMBIIJIEHHBIX HpefnpHATHH HCHOJbL3YIOTCS BO3AYXO-
BO/JLI, H3COTOBJsieMble H3 II1aK0aneGacTpOBLIX, MINaKOOeTOHHHIX,

),
44 /_Hfl" 4

16

I,

y”.,."..';;.",ﬂ

Puc. 111.10. BosayxoBoan

a — Bo BHYTpeHHell KMpNH4YHOX creHe; 6 — B NPHCTABHHIX KaHajaX; 8 — mof
HOTOJIKOM; &-—Ha 4epAlake; / — rHncollilakosas MJHTKA; 2~ WITYKaTypKa;
3 — KHpHHYHAsg cTeHa; 4 -— NePEKpBITHE; 5§ — cTajbHas HOABECKAa; 6 — Kpel-
JleHHe; 7 — Bo3AymHAas Opociofika; 8 — 3asHBKa THOCOM; 9 — mITyKaTtypHasd
ApaHka; /0 — apMaTypa

ac6ecToneMeHTHbIX, aPMOIEMEHTHBIX H IJIACTMACCOBBIX HJHT, KHP-
muya, 6erona u T. 1. (puc. I11.10.)

JInsi mepeHOCHBIX BEHTHJSIUHOHHBIX YCTAHOBOK HCHOJL3YIOTCA
npope3nHeHHble, a TaKXKe MeTajlJlH4YecKHe TMOKHe pyKaBa.

B XKuanix, o61ecTBEHHLX H AJMHHHCTPATHBHLIX 3JaHHAX TPH-
MEHSIIOT NpeHMYLIECTBEHHO BO3AYXOBOAL MNPAMOYLONLHOFO Cede-
HUSl, Jaloude GoJjbIiHe BO3MOXKHOCTH AJaf1 HX COOTBETCTBYIOLIEro
apxXHTeKTypHOro o¢opmienus. Jnsd NpOKIaAKH NPSIMOYroJbHEX
BePTHKAJILHEIX BO3AYXOBOJOB CTapaloTcd MAaKCHMAJbHO HCNONbL3O-
BaTb BHYTpPEHHHe CTEHHl, B KOTOPHIX IJSl 3TOTO OCTABJASAIOT COOT-
BeTCTByloulHe KaHaJbl. [Ipy HeBO3MOXKHOCTH pasMelleHHs KaHa-
0B B CTeHaxX UX YCTPAHBalOT B BHJe INpPHCTaBHHIX KaHaloOB H
WIaxT.

Meraiinuyeckde BO3XYXOBOAN OOBLIYHO HMEIOT KPYIJIOE ceyeHMe,
c BHYTpeHHUM pauaMerpom 100—200 MM; mpaMOyroibHble BO3[IY-
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XOBOJHl H3rOTOBJSIOT B BHIe KopoGos pasMepamH oT 100X 150 no
3200X4000 mM. B nensix obneryeHns MeXaHH3HPOBAaHHOH 3aro-
TOBKYM ¥ MOBBIIIEHUA TEXHOJOTHYHOCTH NPH MOHTaXKe THIOPA3MEPH
BO3/ly XOBOJIOB YHH(HIH POBAHHI.

B wacrosmee BpeMs MOABHJACA HOBLIA THI CHMpPajibHO-HABHB-
HBIX MeTaJUIH4eCKHX BO3JyXOBOJOB, H3TOTOBJSIEeMBIX 3aBOJCKHM
NyTeM M3 CTaJibHON JeHTH Ha cBapke. KpoMe TOro, B MNPakTHKY
CTpOHTENLCTBA BHEJAPAIOTCS MJIACTMaCCOBHIE BO3JYXOBOAH, MPO-
THBOCTOSIIIME KOppo3uu (M3 BHHMINACTA, MOJHH306yTHIEHA H AP.).
HenocTaTok HX 3aK/i04aeTcs B TOM, YTO OHH MOTYT HMPHMEHATHCH
mpH Temmepatype TpPaHCIOPTHPYeMoro BosfyXa He Brillle 70°C.

BosnyxoBoan uMelOT mNpAMOJHHeHdHble YYaCTKH HOCTOSHHOTO
CeueHHs, a TaKkKe MecTa H3MEHEHHs ceueHHH, oTBeTBrenufl, caus-
HHS WM pasjieJieHHs MOTOKOB H TNOBOPOTOB, Ha3biBaeMnuie (hacoH-
HBIMH YacTSMH, HH MeCTHBIMH CONPOTHBIEHHSIMH.

AsponuHaMuuyecKHil pacueT BO3LYyXOBOJOB CBOAHTCA K OmNpeje-
JIEHHI0 HeOGXOMMMEIX pa3MepoB HX NONEPEYHOr0 CEYEHHs, a TaKKe
moTepb aBJEeHHsi Ha BCEX YYaCTKax CHCTeMbl Jnfl ofecrnedyeHus
GecrpensATCTBEHHOTO TPAHCIOPTHPOBAHHA MO HHM PacCyeTHOro Ko-
nMYecTBa BO3Ayxa. B 3aBucHMOcTH oOT ofmedl NOTepH [aBJeHHs
B cHcTeMe NoAGHpaercsl BEHTHJAATOPHAs YCTAHOBKA HWJH INPOBeps-
eTcsd JOCTATOYHOCTL €CTECTBEHHOro mnOOYXKAEHHS [BHXKEeHH BO3-
ayxa.

Ecnu pasMepsl momepeyHOro ceuyeHHs BO3JYXOBOJOB 3aJaHHl
WIH OmpeleieHn M0 apXHTEKTYPHO-KOHCTPYKTHBHBEIM coobpaxe-
HHAM, TO a3POAHHAMHYECKHM pacyeToM ONpenediorcss MNOJyueH-
HuIff pacxoj BO3JyXa | HOTEPH JaBjieHH B CHCTeMe H Ha €€ yua-
cTkax. lsmeHeHue pacxofa BO3lyXa MOXKeT OHIThb B 9TOM clyuae
JOCTHIHYTO Ha3Hauy€HHEM COOTBETCTBYMOIIEeH CKOPOCTH ero JBHXKe-
HHS C YYETOM JONMYCTHMBIX HOPM.

JIBMkeHHe BO3AyXa 1O BO3AYXOBOAAM SBJSETCA YacCTHBIM CHy-
YaeM JBHXEHHS XKHAKocTefd mo TpybaM H, Clle0BaTeNbHO, MOJYH-
HAeTcs OGIIMM 3aKOHAM THAPOAHHAMHKH.

B Bosayxe, aBuXKymIeMCS IO BO3XyXOBOAY, CYLIECTBYIOT CTaTH-
yeckoe, JAHaMHuYeckoe (CKOPOCTHOH Hamop) H mNOJHOe [aBJje-
HHS,

CraTHyecKOe JaBJe€HHe XapaKTePH3yeT cremeHb CXa-
THg Bo3ayxa. Ero MoXxHO paccMaTpuBaTe Kak pe3yJbTaT CONpPO-
THBJIEHHS] JBHUXKEHHIO BO3AYyXa, BHI3LIBAIOMIETO €ro YIJOTHEHHe.
ITO napjeHHe B COOTBETCTBHH ¢ 3akoHoM [lackansg mepenaercs mo
BceM HAmnpaB/leHHSIM U OJWHAKOBO NefACTBYeT Ha J00yl0 MIOMAIKY
He3aBHCUMO OT e€ OPHEHTAalHH OTHOCHTEJbHO NMOTOKAa BO3AYyXa.

Pasanuaior a6CcoNiOTHOE H OTHOCHTENbHOE CTAaTHYECKOE [aBile-
Hie. CTaTHUEeCKOEe NaBJ €HHe Ha3LBaloT abCOJIOTHRIM, eClH
OHO OTCyHTHIBaeTcs OT aGCONIOTHOrO BaKyyMa. 3a Hayajno OTCYera
OTHOCHTEJIbHOIO CTAaTHYECKOTO [aBJeHHS NPHHHMAaeTcs BEJNHYHHA
aTMocdepHOro naBjeHHs. BelHynHa OTHOCHTENBHOLO CTAaTHYECKOro
NaBJeHHs MOXKeT ObIThL TMOJOXHTENbHOR H OTPHIATENLHOH.

8 3akas w1780 : 225
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HdunamMuueckoe pJaBieHHE CO3laercd HCKIOUHTEIbHO
JIBHXKeHHeM BO3fyxa H jeficTByer Ha JoOy0 NJOILAAKY, HE mapal-
J1eJIbHYI0 IBHXKEHHIO NOTOKA, €C/ld 3Ta NJIONlajKa HEMoJBHXKHA HIH
JBHXETCA CO CKOpOCTbXO, OTAHYHOH OT CKOpPOCTH MOTOKa BO3ayXa.

Hunamuueckoe paenenne, Ila, Beruncaserca mo ¢opmyJie

pa= (V?0p/2) sina, (111.24)
rle 0 — yrod MeXAy HampaBJeHHeM [BHXKEHAs BO3AyXa H IVIOMWAAKOH; P» —
niaoTHocTe (0ObeMHas Macca) BO3[Ayxa, Kr/M3; v — cKOPOCTb JBHXKeHHS BO3-
nyxa, m/c. :

[Tonnoe naBiaeHHne mpeacrasifer coboil CymMMy cTaTHye-
CKOTO H THHAMHYECKOro JaBJeHU .

[Tonepeunsie ceueHHs: BO3NYXOBOAOB BhIOHPAIOTCA B 3aBHCHMO-
CTH OT HOPpMATHBHBIX CKOPOCTeH ABHMKEHHS BO3/yXa B 3JIEMEHTAaX
BEHTHJSLHOHHEIX CHCTEM.

B coOTBeTCTBHH C NPHHSATHIMH CKOPOCTAMH H pasMepaMH Ceye-
HHI OmpejesioT NMOTEpPH [JaBleHHsA Ha NPAMONHHEHHBIX yyacTKax
cerH (Ha TpeHHe) M B MeCTHHIX CONPOTHBIEHHAX. Pacuer Bexercs
¢ HCmoab3oBaHHeM Tabaum uau Homorpamm (pue. ITLI1).

Tabaunpt ¥ HOMOrpaMMBI JJIsi pacyeTa NMPSAMOJHHEHHBIX ydacT-
KOB COCTaBJIEHH [JISi KPYIVIBIX BO3JyXOBOJOB H3 JIHCTOBOH CTaJiH,
uMemwuleli BeJHUHHY abCOJIOTHOR 3KBHBaNeHTHOH IIepOX0BATOCTH
K,=0,1 mm. B HHX nmpHBOJATCS 3HA4EHHS YHAeJbHLIX NMOTepb AaB-
JICHHSl, THaMeTpH H CKOPOCTH BO3ayXa (HJAH pacXojw), CBfi3b
MeXIy KOTOphIMH BhIpaxaercs dopmyaof (11.69).

Pacuer B031yXOBOHOB INpPSMOYTOJIbHOTO CEYE€HHS NMPOH3BOJHTCS
C MOMOIIbIO Tex ke TaGJaHm (AJas KPYrJABX BO3AYyXoBonoB). [lus
nepexojfa OT HPSIMOYLOJIbLHOTO CEYEHHA K KPYL/IOMY BBOJHMTCSA MO-
HATHe 06 »KBHBaJeHTHOM jguamerpe d,. Ero 3Hauenwe ompeness-
eTCs M3 YCJOBHS, YTO NOTEPH JaBJeHHs B PacCMaTpHBaeMoM Mps-
MOYFOJIbHOM H KPYIVIOM BO3/JYXOBOJ€ 3SKBHBAJIEHTHOrO JnHaMeTpa
OJUHAKOBHI.

[Tepexox k >KBHBaJEHTHOMY JAHAMeTpy OCYILECTBJSETCs IO
CKOpPOCTH dy, WM TO pacxony dyy. Halle Hcnoab3yercs 3KBHBA-
JEeHTHHH nHaMeTp Mo CKOPOCTH:

dsp = 2ab/(a + b), : (111.25)
rige @ 1 b — pasMephl NPAMOYTO/NbHOrO CEYEHM .

ITpu pacuere HeMeTaJNH4ECKHX BO3JYXOBOJAOB K J2HHBIM, MO-
JAyyeHHgBIM H3 TaGJHI HIM HOMOrpPaMM, COCTAaBJEHHBLIM 1Jjs MeTaJ-
JHYECKHX BO3JYXOBOJOB, BBOAHTCH NONpABKa f7 Ha LIEPOXOBATOCTh
(ra6x. 111.2) B 3aBHCHMOCTH OT MarepHaja BO3JYyXOBOJAa M CKOpO-
ctu Bodayxa v. IIpu cocTaBieHuH TaGJHIBl NPHHATH caepylouHe
3pavenus K, MM: AJIs UL1akoane6acTpoBhIX mauT — l; mrakoGe-
TOHHBIX NAHT —1,5, Kupnuua — 4, mrykatypkd — 10, Bunumnacra,
ac6ecrouementa, paneps — 0,1.

ITorepu naBieHMs Ha MECTHBle COMPOTHBJEHHS ONpeNeNAIOTCH
no ¢opmyne (I1.71). Meronuka aspofHHaMHYECKOI'O pacyeTa BO3-
JLYXOBOJOB flaHa B NIPHMEpE.
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Hpumep 17. PaccunraTh BO3LYXOBOAH MeXaHMYECKON NPUTOMHOA CHCTeMBI
BeHTUJSANNA 3PHTEJIbHOTO 3ada u dofie xunorearpa Ha 800 apurenefi. Hapyxuni
BO3AYX 3a6HMpaeTCs Yepe3 IPHTOYHYIO LIAXTY, DPAclOJOKEHHYIO Ha 3€JCHOM ra-
3oHe, [POXONHT MO IMOA3eMHOMY KaHaly HDSAMOYroJibHOrO ceyeHHss N3 GeTOHHBIX
IVIAT, Xg NPATOYHOA BeHTKaMepe YCTAHOBJEHB: YTeIVIeHHHN Kjanad, GHILTPH
duefikoBble Maciasuble Tuna OB, kanopudepn Mapkn K3BII, sosmyx Tpancmop-
THPYeTCs IO BO3AYXOBOJAAM H3 JIMCTOBON CTa/i NPAMOYTOJBHOIO CeYeHHs; npH-
TOUHBIE OTBEPCTHS NPAMOYTOAbHON (GOPMBI ¢ [IeKOPaTUBHON pemeTKofl. Bosmyxo-
o6MeH B 3pHTEJbHOM 3aje cocraBaser 29 600, B ¢ofte — 3900 M3/4; HapyKHBIH
BO3AYX mocTynaeT B obbeme 16000, penapkyasuHOHHBH — 17 500 M3/u.

i

4930
O—Z7 —\p

A PaY

QL /. 2600 /3900
50 50 ~ 60

gl 1

16000
©

|

A S

Puc. I11.12. AKcOHOMCTPHUECKast C(XeMa CHCTEMbl BEHTHJISLHH

Pemwenue,.

1. CocraB/siOT aKCOHOMETPHYECKYIO cXeMy cHcreMbl {puc. I11.12).

2. OnpenensiorT pacxOf BO3AYXa uepe3 NPHTOUHBIE OTBepCTAS NPH YCJAOBHH,
YTO pacxoj 4epes BCe OTBEPCTHUS PaBHOMepHbIi:

B 3pHUTEJBHOM 3aic

Vi = 29 600/6 = 4930 Mm3/y;
B doiie

V, = 3900/3 = 1300 m3/u.

3. Bui6upaoT pacueTHyl0 MaracTpaib (HaHOONee 3arpyXeHHON H JJHHHOMA
ABAserTcss MarucTpaib 1—2—3-—4—5—6—7—8), HarpyxaioT pacueTHble YYaCTKH.
4. 3amapasicb CKOPOCTbIO ABHXKEHHS BO3JyXa B FOPH3OHTAJbHHX BO3IYXOBO-
oax v==8 m/c, onpeleJsIOT IMIOWIALN TONEPEYHOr0 CeueHHs BO3AYXOBOAOB, M2, 1Mo
yyacTkam:
Ha yuacrke I
f1 = 4930/(36000);

fa = 9860/(3600v) u T. &,

Ha yyactke 2
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Ta6anna 111.2

Monpasournie KOahHUIHEHTH #2 HA MIEPOXOBATOCTh MATePHANOB

Ky, Mm Ky, MM
M/c M/c
1 1,56 4 10 1 1,5 4 10

1 1,16 1,23 1,46 | 1,77 7 1,47 1,61 2,03 2,54
2 1,25 1,35 1,65 | 2,04 8 1,49 1,64 2,06 2,58
3 1,32 1,43 1,77 | 2,2 9 1,51 1,66 2,10 2,62
4 1,37 1,49 1,86 | 2,32 10 1,53 1,68 2,12 2,66
5 1,41 1,54 1,93 | 2,41 11 1,54 1,70 2,15 2,69
6 1,44 1,58 1,98 | 2,48 12 1,56 1,71 2,17 2,72

[Tocie 3TOro mo 3Ha4YeHHio [ MOAGHPAIOT CTaHJAPTHBIE PasMephl BO3LYXOBO-
noB (CM. CrpaBOUHHKH). DKBHBaJeHTHble JAHAMETPHl NPAMOYrOJbHBIX BO3AYyXOBO-
JoB Bbluucasgior mo ¢opmyse (I11.25). Bece manHble pacuyera 3aHOCAT B PACYETHYIO
tabn. 111.3.

5. [To 3HauennsiM pacxofa BO3AyxXa H dspy HA yyacTKe ONpeAesAIOT ylesb-
Hble [OTePH AaBJeHHs R, (dakTHuecKyio CKOPOCTb ABHIKEHHS BO3AyXa U H JHHA-
MHuecKoe AaBjeHHe pp=1v2 p/2. Jlag aroro moabayioTes nubo pacueTHofi rabauies,
nH60 HoMorpaMmoii (cM. puc. IIL11).

6. Onpene 0T NMOTEPH AaBJEHHS B MECTHBIX CONPOTHBJEHHAX C HCIOAb3O-
BaHHeM CIPABOYHMKOB AJjs1 KoaddHIHEHTOB.

YyacTok I—6— oTBepcTHe Ha BHIXOAE BO3AyXa

tn/vy=1, §=1,8.

YuyacTok 7:
TPOHHHUK 90° MPUTOUHBIA MPAMOYrOJbHOrO CeueHns

vp/oc=1; [=1,6;
KOJeHa ¢ OCTPHIMH KPOMKAMH IpPAMOYTOJBHOrO CeueHHs
a=90°, dyb,=800/2000 = 0,4;
muddysop nupaMHAaJbHBIR [10CAe BEHTHIATOPA
a=232, F/F,=0,25, {=0,52;
KoH(y30p mepen BeHTHJISATODOM
a=30°, [/d=0,15, [=0,22;
BHe3aroe CyXeHue IMONEpPEeyHOro ceueHns
FyF, =02, ¢=0,4, Z(=7,14
(HUIBTD — CONMPOTUBJEHHE M0 pacyeTy
Ap = 100 Ia;
Ka/nopHdep — CONpOTUBAEHAE IO pacyeTy

Ap = 200 Ila.
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Yuyacrtoxk &:
KBa/ApaTHAsl NPUTOUNAS WAXTd C 30HTOM

= 1.4
KOJIENO ¢ OCTpHIMH KDOMKAMH IPAMOYTOJIBHOFQ CeueHnst
a=90°, (=1,2:1,071=1,3
ApOCCesib-KJAanaH MpH ukcjie CTBOpOK n=4
a=10°, {=0,25
BHE3aINHOE pacliipeHne MoToKa
FyF,=0,2, [=0,64, St=3,50.

O6uiee CONpOTHBJEHHE BO3AYXOBOAOB /BHXKeHHI0 Bosayxa (rabm IIL.3)
pasno 714,4 Tla.

11.4. TipUuTOUHDBIE M BBITAKHbIE YCTPOHCTBA

Pasnavya Bo3nyxa B NOMeIleHHss H €ro BHITSXKKa OCYIIeCTBJS-
IOTCSI COOTBETCTBEHHO Yepe3 NPHTOYHblE H BHITSXKHBIE OTBEPCTHs
B Bo3ayxoBojax. Jlis ayyirero pacnpeneneHuss Bo3jyxa HO MoMe-
LIEHHIO H YNOBJETBOPEHHS NMOBLILIEHHBIX apXHTEKTYPHHIX TpeboBa-
HUH BMECTO NPOCTHIX OTBEPCTHH B BO3LYXOBOJAX NPHMEHSIOT clie-
nHajbHble yCTPOHCTa — BO3AyXOpacHnpelesuTeNH, HMeIollHe COOT-
BeTcTBYyoOLLEe OQOPMIIEHHE.

K KOHCTPYKIIMH NPHTOYHHIX H BHITSXKHBIX OTBEPCTHH, a TaKXe
BO3AyXOpacnpefesHTesell H UX PacNoJOXKEeHHIO mpenbsABIfeTcs pan
Tpe6oBaHUl, YIOBJAETBOPEHHE KOTOPHIX MO3BOJUT 0OeCHeYHTb HaH-
Jdyylllee COCTOSIHHE BO3NYyIIHOH cpelbl B pabouell 30He moMelle- -
HHS, MOJBHXXHOCTb BO3JyXa B COOTBETCTBHH C HOPMaMH, BO3MOX-
HOCTb peryJiupoBaHusi ero pacxofa. Odopmienne oreepcruit
JOJXKHO COOTBETCTBOBATh C0O3/laBaeMOMY HHTepbepy NOMellleHHus,
ONHAaKO NpPHMEHsieMble IJISl 3TOrO peuleTKH He NOJKHB yMeHbLIaTh
JKHBOe cedeHHe oTBepcTuit 6osee ueM Ha 40 Y.

Ha puc. II1.13 nokaszanw uekoropble BHIH odopMJeHHd TNpH-
TOYHHX H BHITAXHHBIX OTBepCTHH, NPUMEHSIEMHIX B XHJHX, 0OIHe-
CTBEHHBIX M NPOMBIILJIEHHHIX 37aHHAX. Hapaay ¢ npocreflinmu
KOHCTPYKIHSIMH B BHIE€ pPeLIETOK H OTBEPCTHAMH B BO3LYXOBOJE
c cetko#i u muGepom (puc. 111.13, @, 6) paspaGoraHm GoJlee CHOXK-
Hble KOHCTPYKIHH Bo3ayxopacmpejenurenefl, obecneyHBamOLIHX
BePTHKaJbHYI0, TFOPH30HTaJbHYI0 H HaKJOHHYIO NOZayy BO3AyXa.
[Toronounbie Bosayxopacnpenenutedd (miradonsl) Mmoryt o6pa3so-
BHIBaTh KOMNAaKTHYW) H BeepHyl0 CTPYH, HampaBJieHHLEe BHH3 HJIH
cTeJqonHecs BAOJb NOTOJNKA. OHH ABJAIOTCS YHHBePCaJdbHBHIMH, Tak
Kak MOryT OHITh HCHOJIb30BaHbl KaK Ha NpPHTOKe, TaK W Ha BH-
tsxkke (puc. I11.13, 8).

B nomelnenusix Hebosbuiofi BHICOTH (m0 5 M) Bo3ayxopacmpe-
IeJeHHe MOXKeT OCYILeCTBJAATbCS Yepe3 mepdopupoBaHHHE NaHENH,
BMOHTHPOBaHHHE B NMOTONOK. B 3TOM clyuyae mocTHraeTcs HopMa-
THBHAsl NOJBHXHOCTh BO3lyXa B pabouefi 30He npH G0JbLION KpaT-
HOCTH BO31yx0006MeHa. OTBepcTHs nepdopallun AeNalOTCS [HAMET-
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pom ot 2 no 10 MM, murolmanak XUBOro ceyeHHs MaHENH OYEHb Masa
u He npesrimaer 10 % or mosHOR mIOmWanu naHe y.

B BosayxopacmpenesuTeNsX-CBETHIbHHKAX BO3AyX BHIIYCKa-
ercs (yMasisercsl) uyepes JIOMHHECUEHTHHE CBETHJIbHHKH, BMOHTH-
poBaHHEIE B KOHCTPYKIHIO MMOABECHOTO MNOTOJKa. Takoe peurenne
B CJIy4ae BHITSXKKH BO3JyXa COKpaulaeT NOCTYNJIEHHE TelIa OT OC-
BellleHHS] B NOMellleHne, TaK KaK YacTb 3TOTO Telsia yHOCHTCA BMe-
cTe ¢ BHITAXKHBEIM BO3AYXOM, K TOMy e OJaromaps OxJaXIeHHIO
JlaMI TOBHIIIAeTCS OCBELIEHHOCTb.

a) . 6

5 5 {

Q00]

H-
N

Puc. II1.13. KoHerpykuust NpPHTOYHBIX
U BHTSUKHBIX YCTpPONCTB 06illeoOMeH-
; ! HbIX CHCTeM BeNTHJSLUA

JlocTaToYHO YIOBJIETBOPHTEJbHOE BO3AyXOpaclpeleleHHe MoO-
)KeT OHTh JOCTHTHYTO IpUMEHeHdeM Nep(opHPOBaHHBIX BO3AyXO-
BozfoB. OTBepCTHS B BO3LYXOBOJE MEPEMEHHOro MO AJIHHE CeYeHHus
pacmoJiaratoTcs B HUXKHeH ero 4acrti.

B nocneanue roan paspa6oTaHel BO3AYXOBOAH € JYHKOOOpa3-
Hofl mepdopaunel, fauie 6bICTPOe 3aTyXaHHe CKOPOCTH MPHTOY-
HOfl CcTpYH.

11.5. Beutunatopsl

BeHTHAATOPH SIBASIOTCS MeXaHUYEeCKHMH NOByAHTeNSIMH JBH-
JKEeHHs] BO3AyXa B BEHTWJIANHOHHBIX cHcTeMaX. OHM meperaloT Bo3-
IyXy 3Hepruio, HeoOXOZUMYW IJIS NPeoNOJieHHs COMPOTHBJIEHHH
NpH JBHXEHHH ero B cHcreMe Bentuasuuu. 1o BenwynHe cosna-
BaeMOro JaBJEHHS BEeHTHW/IATOPH NENATCS Ha TPH CPyNNbl: HH3KOTO
RaBaenuss — 5o 1000 H/m?, cpexnero—ot 1000 no 3000 H/m? =
BECOKoro — oT 3000 mo 12000 H/m2.
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ITo ycrpofictBy ¥ NMpHHUHNY REHCTBHS Pa3inHyaloT BEHTHAATOPHI
oceBble (puc. 14,a) u panmanpuble (puc. 14,6). B mnocnemnux
BO3/lyX 3acachiBaeTcsi yepe3 OOKOBOH NpHEMHHIi maTpy6oK B Ko-
XKYyX BEHTHJATOPa BpaulaloulEMcsi pabouHM KOJNecOM ¢ JIOMaTKaMH,
OTGPaChIBAa€TCA K CTEHKaM YJHTKOOGPa3HOro KOXyXa H BhI6pachl-
Baercs uyepe3 BbIXoAnoe orBepctHe. Takum 06pasom, uamnpapnedde
ABHXEHHS BO3JyXa B PajHajbioM BeHTHAATOpPe Mensercs ua 90°.

Benrtunsrops Bhimy-

a ) CKaloTC C ONHOCTOPOH-
1 Hanpabneﬂue = HUM H JBYCTOPOHHHM
nomoka BcaCbiBanHeMm, ¢ Hmpa-
~ecadyxa BHIM H JEeBHIM Bpaule-
HHeM pabouyero KoJjeca.

B 3aBucumocrn or

cocTaBa NepeMelniaeMo-
ro BO3yXa BEHTHJAATO-
pul MoryT OBITh: B 06BIU-
===== HOM  HCHOJIHEHHH — H3
yriepogucToii  craJ
107 TepeMelleHHsl He-
arpecCHBHHIX Cpex ¢
tremnepatypoii no 80°C,
B KOpPPO3HOHHOCTOHKOM
HCHOJIHEHHH — U3 THTa-
Ha, HepXKaBewoulefi CTa-
JH, allOMHHHf, BHHH-
njacra, MNOJHIPONHe-

-

= i

Puc. 111.14. Bentuasitopu

a— gcesoﬁ; 6 — panuambHEE c XomecoM; [ —obeqafi- HA, YIJIEPOZHCTOH cCTa-
Ka; 2 — 3/eKTPOABHraTeNb; 3 — JONaTKH paﬁoqero KO- -
Jgeca; 4 — BcachlBaiolllee OTBepcTHe, 5§ — YJIMTKOOGpa3- JH ¢ aHTHKOPPO3HOH

HHA KOXKYX; 6 — Baj; 7 — HarHeTaTeJbHBII naTPyGOK; HbIM l'[OKprTHeM, BO

8 — nmepenHee  xOybuO; 9 — cTymuua; /0 — ocHOBHOR

nHeK B3peiBOGE30macHOM  HC-

HOJIHEHHH — MO CNeLH-
ajIbHbIM YCJOBHSIM.

B nacTosiniee BpeMs MIHPOKOe NMPHUMeHEHHE MOJYYHJH pajHalb-
Hbe BeHTHAATOPHl THNOB L[4-70 u 114-76 or nomepa 2,56 no 20 (HO-
Mep BEHTHAATOpa O3HauaeT ndHamerp paboyero KoJieca B J€IHMeET-
pax), BeHTUAATOPH cpefHero mAaBieyus [[14-46 u BeuTHAATOPH
Bricokoro papiaennss BBJL u 1110-28.

DneKTpoiBHraTenb, MPUBOAAUIMA BO BpallleHHe paGodee KO-
J1ecO BEHTHJATOPA, MOXKET COegHHAThCA C MOCJAedHHM OJHHM H3
ClefyOMWHX CrMoco60B: HEHOCPEeACTBEHHO HACaXHBATbC HA OXHH
Ban HJIH 4epe3 »3JaCTHYHy0 MyOTy; KIHHOPEMEHHOH mepepnauei
C NMOCTOAHHBLIM INepPelaTOYHBIM OTHOUIeHHeM; peryaupywoumed 6ec-
CTyneHYaTofi nepefayefi uepe3 rujapaBiH4YeCKHe H HHIYKUHOHHBIE
MypThl ckoabxenus. Ilocnenune nBa cnocoba npuMeHsloTCs A
BEHTHAATOPOB GOJBUIHX Pa3MeEPOB.

OceBoft Bentunarop npexacrabaser cobofi pabouee Koneco no-
MelleHHoe BHYTPH KOXyXa (oOeuafikKH) H NOCaXKEHHOe HAa OAHH
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Baj C 3JIeKTpoABHraTtesieM. TakHe BeHTHASATOPH HMEIOT BBHICOKYIO
npOH3BOAHTENBHOCTE MO BO3AYXY, HO Pa3BHBAOT MaJjioe HaBjeHHe
(zo 700 H/m?), mosTomy mpHMeHSIOTCS B CHCTEMax BeHTHASIUH
C ManbM as’poguHaMHue-

CKHM CONPOTHBJIEHHEM. 1500,

4=%,
OceBble BEHTHAATOPHI B e FI\%& %
N2Bentuna- S/ QIS %y
OTJIHYHE OT paaHaabHbIX fggg mopa, o8 /mun S A-Arem N
ABNSIOTCA  PEeBEPCHBHBIMH: 800 65000 S
NMpH H3MEHEHHH HampaBle- & [o K N X
HUSL Bpaulenuss pabouero & s M‘ZM ]
Kojleca MeHsercss HampaB- & ~ T 2o
z ~ 34
Jenne JBHXEHHs BO3NYXA, § iy " = 7o 7 Q@Q‘)\%
HO CHHXKAeTcsl MPOH3BOMH- /o D85 L on
TEJIBHOCTD. T WA AA Y2 O
ITon6op BeHTHAATOPOB ¢ 150 / / o)\ 2@§§§_
< ey
MPOU3BONHTCA MO HX aspo- § - / (/ FTEAN
AUHaMHYECKHM XapaKTepH- 100 A /|63
7 3 4567850 15 20
CTHKAM M _HOMOTPaMMaM o g~ , 2000
(puc. IIL15), cocrapnen- & \\\[\ \\\ k a
HBIM Ha OCHOBE CTEHZOBHIX ¥ J0IGN o : so00 %
ucnoitanuit. Ha rpaduke g 400 \\\\\ RS 000 §
¢ koopauuatamu L (mpo- § 00} SN RSN 5000 g
H3BONUTENBHOCTb BEHTHASA-  § 600\\\\ \\ ANRESHE %% 5
Topa) u p (monuoe maBne- § 0 NN o0 §
HHE) HaHeCeHB KpHBHE & 900 N—TNT K T o
o = 1000 NSTTNY ZsReN 10000 =
naBnewufi ¢ yKasaHHeM 3 N N N Ve, S
uncna 060poToB n paboue- = mopl_INL _\‘\.__ D 15000 z
ro Kojeca, sgavenus KITII 32 20001 NEINGANY 20000 ©
(n). K pacuernomy pac- § NEE2N A §
x N N\ | T
X0y BO37yXa BBORHTCA £ 3000 \H\(&\\,@ N 30000 g
NONPaBOYHKIH Koapou-  § 0 NEIN 000 &
LHENT Ha YTEUKH H TOL- 3 gy INES Y. Ys0000 3
i < 6000 AN 3460000 S
COChl BO3Ayxa, paBubii 1.1 5 S Ny ~§
8 aapy 80000 3
= 9000 %000 (&
10000 273 4 5 6789 20 100000
|
Cropocms B03dyxa 8 | Beixnontom
Puc. 11115, Pa6ouse xapakre- Pomdepcmayu,M/c:
PHCTHKH H HOMorpaMma Aaas T L
MonGopa panHalbHHIX BEHTHIA- 34 5810 2030 5080100 200 300
Topos L14-70 Aurnamuuscroe dasnenue na Boixaone, fla

Ang CTanbHBIX, MJIaCTMAacCOBHIX H ac6ecTOneMEeHTHbIX BO3AYXOBO-
noB u 1,15 — nas ocTanbHLIX.

Ilo sananubiM 3Havennam L H p waxomar uucio o6OpPOTOB BeH-
runsitopa n, ero KILIL # neo6xomuMyio yCTaHOBOUHYIO MOLIHOCTD
apuratens. IIpn 3TOM HEOGXONHMO CTPEMHTbCS MOJNYYHTH BO3-
Moxuo Gonbuuit KIIJL (6anskuit Kk makcuManibiomy). ITon6upats
BEHTHJISITOPLl CJEAyeT, CpaBHHBAs XapaKTEPHCTHKH HeCKOJbKHX
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HOMEPOB BEHTHJSITOPOB M JIyUllle HECKOJbKHX HOMEPOB B pasHbIX
cepusx. IIpn okonyarenbHom BHGOpe HOMEpa BeHTHJATOpPa Clie-
AyeT CTPeMHTbCS K JIOCTHXKEHHIO MaKcHMajabporo 3navenuss KITI
(ne nuxke 0,9 MmakcHMaJsbHOTO).
Ilorpe6asemass MomHoCTh Ha Bany asiektpoasuratens N, Br,
onpeneJsiercs 1no gpopmyJte
N = Lp/(3600-mgny5), (111.26)

rae Ns — KI1J] Benrunsropa; Mz — KI1M nepepaun.
YcraHoBOYHast MOIIHOCTb  3JIEKTpPOABHTaTeNss  NpHHHMAaerca
¢ Ko3(dpHnHeHTOM 3amaca:

N =8N, (111.27)

A
3HauyeHHe Kz B 3TOM BbIpaXKeHHH npuyumaercs paBHuiM 1,1--1,5
B 3aBHCHMOCTH OT moTpebJaseMOl MOMIHOCTH.

SJIEKTPOIBHTATENH OGBIYHO TOCTABJAAIOTCA B KOMIUIEKTE C BEH-
THJAATOPOM (BEHTHJAATOPHHIA arperar).

11.6. BeHTMNALMOHHBIE KaMepbl

OcHOBHOe BeHTHJASIHOHHOE 00OpynOBaHHEe NPHTOYHBLIX H BHI-
TSXKHBIX YCTaHOBOK, KaK NPaBHJIO, YCTaHABJHUBAaeTcsi B CHeyHalb-
HEIX TMOMEIEHHsX, Ha3biBa€MblX BEHTHJNANHOHHEIMH KaMepaMH.
ITpurounbie kameps B 0OmIECTBEHHHIX, a AMHHHCTPATHBHEIX, XKHJILIX
3JaHHAX NPOEKTHPYIOTCA OOBLIYHO HAa MEPBOM 3TaXe HJIH B TEXHH-
YeCKOM MOANoJbe. BHTAXKHLIE KaMephl CjeLyeT pacrnoJjarartb
B BepxHefi yacTH 31aHud. B MHOroaTaxHbix 3maHufIX ¢ 6ObIIHM
KOJIHUECTBOM BEHTHJSIIHOHHBIX CHCTEM BEHTHJSAIHOHHLIE KaMephl
pPEeKOMEeHayeTcsl yCTpaHBaTh B TEXHHUECKHX 3TaXax.

ITpy KOMNOHOBKE BEHTHJSLHOHHBIX CHCTEM H pa3MellleHHH
KaMep PYKOBOACTBYIOTCS ONTHMAJbHLIM 3HaueHHEM pajadyca pef-
crBusl (06bIYHO He mpeBbilTaer 50—60 M) cucreM MO TeXHHKO-3KO-
HOMHYECKHM H KOHCTPYKTHBHbIM coobpaxenusim. Kamepn mo BO3-
MOXKHOCTH CJeAyeT pacmojaraTh B I[I€HTPe BeHTHAANHOHHbIX Ha-
rpy3ok. Pasmelnenne NPpHTOYHLIX H BHITAKHBIX YCTAHOBOK B OJHOH
KaMepe He NOMyCKaercs.

BentuasnuoHapie KaMeph He NOJIKHHI pacmonaraTthes BOGIH3H
NnoMelleHHd ¢ HH3KHM JOMyCTHMBLIM YpPOBHEM IyMa (3pHTeNbHble
3anbl, KoH(epeHy-3aJdnl W Ip.), TaK Kak 3To morpefyer 6osbIAX
3aTpar Ha 3BYKOH3OJAALHIO.

BeuTHasnuoHHbie KaMePbl MOTYT KOMIIOHOBATbCS H3 CTPOHTENb-
HbiX KOHCTPYKUHHA HJH H3 THNOBBIX CeKUHH, H3rOTOBJISIEMHIX Ha 3a-
BOJaX HJH B LEHTRAJbHbLIX 3arOTOBHTENbHBIX MacTepCKHX. B or-
JENbHBIX CHydYafix AOMYCKAIOTCH H HETHIOBhIe KaMephl.

Ha puc. II1.16 npencraBieda KOHCTPYKuHsi NPHTOYHOR Ka-
MepHl, Pa3MeIEHHOH Ha NepBOM 3TaXe O6mecTBEHHOTO 37aHHA.
HapyxXHbill Bo3xyx MOCTymaeT yepe3 BO3AyX03abopHYHO pemeTKy,
MPOXOMHT Yepes yTEIVIEHHBbIH KjalaH, OYHImaercs B (QHAbTPax OT
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Nbljg, DOJOrpeBaeTcs B KajopHdepax H BEHTHIATOPOM 4Yepe3 uUIy-
MOrJIyUluTedb W pacnpeneinTeNbHHI NPHTOYHHIE KOPo6 mopaercs
B CHCTEMY NPHTOYHBIX BO3JyXOBOZOB. YacTp BO3myXa H3 BeHTH-
JHpYEeMbIX NOMEUIeHHH 4Yepe3 pPEUHPKYJASAUNMOHHBIA Kopo6 mocTy-
naeT B KaMepy MJs CMeLIeHHS C HapyXHbIM BO3IYyXOM.
[IpuTOuHEIe BEHTUAAUHOHHBIE KaMepbl COCTOSIT H3 OTAEJbHBIX
noMelneHuil — cekunfl, nmpenHasnayeHHbIX A OGCNYyXKHBAHHA MpPH-

ﬁ:z:—.? W ~ . fj

NN

Zh

N

Al

Ir M
a 8)
4

Puc, 111.18. V¥Ycranoska
r : BBITIXKHOTO  BEHTHJIATOPA
q I3 T/l Ha KpOHIITeH#HE

i —
@ kﬁ‘ Puc. II1.17. Buraxsas
d 2 b BEHTHJSIHOHHAs  KaMepa
AT Hlr——— " St u3 111akoane6acTpoBbIX
= ey ;4 Wy TJIUT

eMHbIX KJ1aNnaHOoB, (PUILTPOB, KanopudepoB v T. n. Kaxnaas cexuus
JO/KHA HMETH CAMOCTOSITENIbHBIA BXOA ¢ repMeTHYeCKOH ABepLIo.
Oto Heo6X0AUMO 1151 HaOMIONEHHS 3a CEKUHAMH H HX TEXHHYECKOTO
o6cay KHBaHHA.

YerpoficTBO BHITAXKHOR KaMepbl O6LIECTBEHHOrO 37aHHS, Paclo-
NOXEHHOH Ha uepnake, mokaszawo na puc. II1.17. B kamepe pasme-
LEHB! NeHTPOGeKHbIH BEHTHAATOP, BO3AYXOBOAKI, BO3AYXOBHIGPOC-
HO€e yCTPOHCTBO.

BbLITSXKHOA BEHTHJIATOP MOXHO yCTaHABIHBATb H CHAPYXH 37a-
HHf Ha KPOHWITeHiHe, 3a/i€TaHHOM B CTeHY. B cayuasx, Koraa mrym,
co3naBaeMbli MM, He fIBJseTCH MNMOMeXOH (HampuMep, B TNoMelle-
HHfIX C COOCTBEHHBIM BBICOKHM yPOBHEM 1Iyma), BBITAXHOH BeH-
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THASTOP MOXHO Pa3MemaTh BHYTPH 0GCJIYXKHMBAEMOrO MOMeELIEHHs
Takxe Ha kponutefine (puc. I11.18).

Pasmepnl BeHTHJSILHOHHBIX ° KamMep HA3HAYalOTCA H3 YCJIOBHA
BO3MOXHOCTH MOHTa)a o6opynoBaHHs W yAOGCTBa 3KCIJyaTaiMH.
Pa3mepnl mpoxog0B M NIPOEMOB JNOJXKHLI NPHHHMATLCA C YYETOM
raGaputoB ob6opynoBauusi. IIpoxoas miasi obcayxkuBanus o60pyno-
BaHUsl JOJKHBI OHITb WHPHHOH He MeHee 0,7 M, BHLICOTH Kamep —
Gonblle BLICOT oBOpynoBaHusa He MeHee YeM Ha 0,8 m.

BenTHAAUHOHHble KaMephl HOMXKHHE ObITh 0GOPYAOBaHHI 3JEKT-
pPHYECKHM OCBellleHHeM, JIECTHHIIAMH, TJIOILAJKaMH, JIOKaAMH [Jd
poctyna kK o6opynoBaHHIO H TPyGompoBojgam, HOXBEMHO-TPaHC-
NOPTHLIMH CpeAcTBaMH. B 3maHHfAX ¢ 6OAbHIAM YHCJIOM BEHTHJSA-
IHOHHBIX cHcreM (6ojiee D) mpeaycmaTpHBaercs NOMeu€HHe fJf
pemoHTa 060pymIOBaHHUA. ‘

Ynpasiiende paGoTofl BEHTHAALHOHHBIX CHCTEM OCYIECTBJISIETCHA
CO CHeNHaNbHbBIX NYJbLTOB C HCHOJb30BaHHEM aBTOMATHKH H YCT-
POHCTB DUCTAaHIHOHHOTO KOHTPOJSA.

11.7. YcTpo#icTea ana 6opubul ¢ WyMom
B CMCTEMAX BEHTHMASLMH

YpoBenb uryma, co3gaBaeMoro BEHTHJ/ISIIHOHHBIMH CHCTEMaMH,
fIBJIeTCA CYUIeCTBEHHHIM KpHTepHeM KauecTBa BeHTHasuuu. Ilo-
3TOMY pacyeTy H NPOEKTHPOBAHHIO YCTPOHCTB mo 6opbbe ¢ HIyMOM
ynensercsl 60JblI0e BHIMaHHE.

HcrounnKaMH BO3HUKHOBEHHS WIyMa B BEHTHJAALHOHHBIX yCTa-
HOBKaX SBJAIOTCA BEHTHJAATOPBHI M 3J€KTPOABHTaTesH, a TaKxke
IBUXeHHEe BO3ZyXa B BO3AYXOBOAAaX W BHIXOJ €ro H3 OTBEPCTHI.
PaccmaTpHuBaloT nBa poma uryma: aspoaMHaMHuYeCKMH W MeXaHHye-
CKHH.

[TpuynHamu NOSIBJIEHHS a9POAWHAMHYECKOTO IIyMa B BEHTHJSA-
TOpax ABAAIOTCA: o6pasoBaHHe BHXpeH M HX NMEPUOAHYECKHH CpHIB
¢ jonaTok pafouero KoJieca, MeCTHble HEOZHOPOAHble MOTOKH BO3-
Ayxa Ha BXOJe B KOJIeCO H Ha BbIXOJe H3 Hero, mpHBOASALIME K He-
CTallHOHapPHOMY OOTeKaHHI0 JOMAaTOK KOJleCd, BO3MYILIEHHE Cpembl
BpanlalIiuMicy JaomaTkamMM. MexaHHueckHH ITyM  BO3HHKaeT
B NOANIMOHHKAX, B MPHUBOAE, B MeCTax YCTAaHOBKH (KpemnyeHni)
BeHTHJIAIHOHHOTO arperata Ha KOHCTPYKHHAX 3paHufl m T. #. Cre-
MeHp mymMa Bo3pacTaer NPH HEJOCTAaTOYHOH OGanaHcHpoBke pabo-
Yero koJieca BeHTHJATOpa. B Bo3gyxoBOZax ¥ pemleTKax HIyM
MosIBNIsSIeTCsl BCJAEACTBHe 00pa3opaHus BHXPEH B MOTOKe BO3myxa.
Boswukinnit B BeHTHAsiITOPaX WAH ApyroM 06OPYHOBaHHH UIYM Ie-
PEHOCHTCS MO BO3AyXOBOZAM H uYepe3 CTEHbl BeHTKaMep B Jpyrue
NoMeneHua Ui B aTMocdepy. '

M3 Bcex HCTOYHHKOB -06pa3oBaHHs ImyMa JOMHHHPYIOLHMH SIB-
JFIOTCA BEHTHJAATOPHI, CO3AalouHe aspogdHaMHuyeckuéi wmym. [y-
MOBble XapaKTEPUCTHKH TDHBOAATCS B Hacnoprax o60pyAOBaHHA
(BEHTHNIATOPBI, MECTHHIE KOHAHIHOHEPH, peIIeTKH, naadoHbl H
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T. n.). B nomelnennsx, a TakXe Ha TEePPHTOPHH XKHJOH 3aCTPOHKH
U MPOMBIIIEHHEX 06BEKTOB ypOBHH WIyMa HOPMHPYIOTCS, HCXOLS
H3 JOMYyCTUMOTrO BO3JeHCTBHS HX Ha OPraHH3M vyejoBeKa.

HOns orpanHueHus ypoBHS myMa TpeOyloTCs KOHCTPYKTHBHHIE
Mephl MO CHHXXEHHIO ero ypoBHs oT BeHTyctaHoBok. Haubojee pa-
AUKaJlbHEIM CpeacTBoM 6opbbnt ¢ IIyMOM fABJISleTCS CHHXKEHHE €ro
ypOBHS IpeXae BCEro B MecTe BO3HHKHOBEHHA H Jajee — morJolile-
Hde LIyMa NpH ero pacnpocTpaHeHHH.

IlIyM, co3faBaeMblfl BEeHTHASANMUOHHONR YCTAHOBKOH, MOXHO CHH-
3UTh NPH NMOMOINH CJEAYIOIHX MEpONpHATHH: YCTaHOBKH BEHTHJSA-
TopoB ¢ Haubonee coBep-
HIEHHBIMH  aKyCTHYECKHMH
XapaKTepHCTHKaMH, B
YaCTHOCTH  BEHTHJISATOPOB
C JlomaTKaMH, 3arHyThIMH
Ha3al; BbibOpa BEHTHJSATO-
poB ¢ wuauboanmnm KITJT
(ne menee 0,9 or Makcu-
MaJbHOTr0), € MHHHMAJb-
HOH yrjoBOH  CKOPOCThIO
pabouero kosieca (e Boille
30 M/c), T. e. BeHTHAATO-

Puc. II1.19. Cxemm wymoray-
murened
1 — KOXyX; 2 — 3BYKONOIJIOULAIOIHE
MaTepHaJ; 3§ -- BO3AYXOBOJA; 4 — 3BY-
Komorjouwamiue sdefikH; 5 — 3BYKO-
NOrJIOWAlOmHe IVIACTHHB; 6 — Ka-
HaJbl JJI  OPOXOAAa BO3nyxa; 7 —
5 & 7 o6TekaTeJH; 8 — kaMepa

pOB ¢ ManbiM gHaMeTpoM paboyero KoJieca H MalbIM 4HCaIOM 060-
poToB (IpH 3TOM He CjeAyeT 3aBLIIATh JaBJEHHS MPOTHB pacyeT-
HOro, TaK KaK 3TO BbI3LIBaeT yBeJudYeHHe YPOBHS LIyMa); TiLaTeNb-
HO# GasaHCHPOBKH pabouero KoJieca.

CHuXeHHe YypOBHS UIyMa [0 NYTH €ro pacnpocTpaHeHHs HOCTH-
raeTtcs OrpaHHyeHHeM CKOPOCTH IBHXXEHHS BO3JyXa B BO3AyXOBO-
nax HaH o6JHIOBKOH BHYTpPEHHHX TOBepxXHOCTeH BO31yXOBOIOB
3BYKOH3OJHPYIOIIUM MaTepHaioM (CTEKIOBOJOKHO, MHHEpaibHbIfA
BOHJIOK H mp.).

C nenbio cHHXeHHs mepepgauu BuOpauun pabouero KoJjeca BeH-
THJASITOPAa B BO3AYXOBOABI MOCJENHHE NONXKHH COCHHHATHCH ¢ Ma-
Tpy6KaMy BEHTHJATOPa C MOMOILbIO MATKHX BCTABOK H3 DE3HHbI,
npope3uHenHoro 6pe3eHTa H CTEKJIOTKaHH.'

CuHXeHHe myma OT BHOGpauHH JOCTHraeTCsi YCTAHOBKOH BeH-
TUNAUHOHHBIX arperaToB Ha Bubpousonstopax. IIpumensiores Tu-
TNOBhIE KOHCTPYKIHH NPYXHHHBIX H DPE3HHOBLIX BHGDPOH30/STOPOB.
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ITpu uucne o6opoToB paGouero Koneca go 1800 o6/mHH peKo-
MEHAYeTCSl HCNOJb30BaTh MpPYXHHHBE BHOPOH30JMATOPHI, XapakTe-
pusyiollHecs CTa6HABHOCTbIO YOPYIHX CBOHCTB, JONMyCKaloLIHE
Gonpmofi nporu6 u ocnabasioune KoneGauus naXe BecbMa HH3-
Kux uactor. Ilpu Goapmux uHciaax o60pOTOB AOMyCKaeTcss MpH-
MeHeHHe Pe3HHOBLIX BHOPOH30/5TOPOB.

C uenpio cHHXKeHUS nepefayd BHOpanUH Ha KOHCTPYKUHIO 3Aa-
HHSl, BEHTHJAATOPH CJeoyeT MOHTHPOBaTh Ha COOCTBEHHHIX O€TOH-
Hbix (yHmameuTax Ha rpyHTte. B ciyyae yCTaHOBKH BEHTHAAIHOH-
HbIX arperaToB Ha HeCyLIHX KOHCTPYKNHAX 3AaHUH NJAHTH HJH
6anKH, Ha KOTOpHIX OHH HaxoAfATcH, HEOOXODHMO MOHTHPOBaTh Ha
BHOpONOrNOMAalOlHe ONOPHI.

CHiXeHue ypoBHf lIyMa, NepefaBaeMoro H3 BeHTHJANHOHHOH
KaMepsi B CMeXHble MNOMEINEHHS, JOCTHraeTCs YCTPOHCTBOM OF-
paxjaeHHii BOKPYr Hee M3 KOHCTPYKIHH C MOBBHILUIEHHOH 3BYKONOT-
JIOIaeMOCTbl0, a TaK¥Xe NpPHMEHEeHHeM 3ByKONOrJolialouux o6JH-
LIOBOK B KaMepax H MNOMeUleHHAX. B BeHTHAANHOHHWHIX KaMepax
MOXHO ycTpaHBaTh <«IJiaBalollfe» MmoJibl, COCTOSINHE H3 CJIOEB CTe-
KJIOBOJIOKHHCTHIX IJIHT, 3BYKOH30JIHPYIOLIUX MOJOC H T. I

Jns akTHBHOro rJyuleHus aspoIHHAMHYECKOTO IIyMa B CHCTe-
Max BeHTHJAAUHH IHPOKO NPUMEHSIOTCHA TAYUIHTENH, NMPHHIHI feli-
CTBHSI KOTOPHIX OCHOBaH H& IIpeBpalleHHH 3BYKOBOH 3HEpPrHH
B TEIJIOBYIO BCJIEICTBHE TPEHHUS.

ITo koHCTpYKumH raylmiHTeln pasfgensiloTcsi Ha TpyOuaThle
(puc. TIL.19, a), cotoBnie (puc. IIL.19, 6), nnacruHuaTeie (pHcC.
I11.19, 8) u wamepunie (puc. II1.19, 2). Bosnyx, mpoxoas uepe3
neppopupoBaHHbie BO3AYXOBOAbl WJIH KaHaJbl, ofrekaer 3BYKOMO-
romalouil MaTepHaJl. B kauecTBe 3BYKOHNOTJIOMIAIOUIErO CJOST HC-
No/Mb3ylIOT MATKHE MaThl H3 CYHepTOHKoro creknoBonokHa (CTB),
ToNlyXKeCcTKHe MJIHTH H3 creKnoBoJiokHa (LIPJI), MuHepasioBaTHEIE
naute (IIM), nonyxectkuii BuHumop. Ilocnennue nBa Buma 3By-
KOH30JIIHOHHOrO MaTepHana NPHUMEHSAIOTCA TOJIbKO [Jif BRITIXK-
Hpix cHcreM. TonuiuHa 3BYKONOTJIOMIAIOWIErO CJIOS TNpPHHHMaeTcs
no pacuetry u cocraBiager 100 MM B TpybuaThiX H COTOBHIX TJYIIH-
teasax, 100—400 MM — B nJjacTHHYATHIX.

CHHXeHHe ypOBHS 1IyMa, JOCTHraeMoe B TJyIIHTENe, a TaKXKe
NpH ero pacnpocTpaHeHHH yepe3 orpaXKmeHHs H MO BO3AYXOBOZAM
pacCunThIBaeTCs Mo cnendanbHeiM MeroaukaMm [21]. Ha ocuose
3THX pacyeToB BHIOHpaeTCss  KOHCTPYKUHSA  HIyMOTJyUIHTeJNed.
a TaKXe 3BYKOH30MSANHsI CTeH BCHTHASUHOHHBIX KaMep.



FrMABA 12

HATPEBAHME BO3QVXA B CMCTEMAX BEHTMASLIMM.
BO3AYLUHOE OTONJEHMUE

12.1. Cnocobul M pacuer HarpeBaHus BO3[yXa

B XonoxHbifi U nepexoAHBIH NepHOAb roja BO3HHKaeT Heo0Xo-
AHMOCTb B HarpeBaHHu 3abupaeMoOro CHapyXH BeHTHASLUOHHOIO
Bo3ayxa. Ilpu OTCYTCTBHH B BEeHTHJIHPYEMBIX MOMEIUEHHSIX TerJIo-
H3ObITKOB IPUTOYHBLIH BO3AYX MOAOIrPeBalOT L0 TeMIepaTyphl, pas-
HOM HOPMHPOBA4HHOH TeMmIepaType BHYTDEHHero BO3AyXa IOMe-
mwenuft. IToTepu TemJoTH 4vepes OrpaXKIeHHs KOMIEHCHPYIOTCS
B 3TOM clyyae CHCTeMOH ortomJeHusi. Eclu Xe oTOIIeHHe COBMe-
IIeHO ¢ MPUTOYHOH BeHTHJsALHel, TO TeMnepatypa NMPHTOYHOIO BO3-
ALyXa ROJXKHa OBITh Bblllle TeMHepaTypH BO3AyXa B NOMeEIEHHX
Aasi obBecrnieuyendss otomsieHUs. IIpH HaNHYHH B NOMEIEHHSX TenJso-
H30BLITKOB TeMIepaTypa MNPUTOYHOTO BO3AyXa HOJKHA OBITh HHXKe
pacueTHOH TeMHOepaTyphbl BO3JlyXa B NOMelleHHsIX IJs1 obecreyeHHs
aCCHMHUJISIHN TenNou36bITKOB.

TemnepaTypa OpHTOYHOrO BO3AyXa 3aBHCHT oT crnocoba U BLI-
COTHl €ro pasfaud, oHa LOJMXKHA oNpejelaTbcsi pacyeToM IIPHUTOY-
HBIX CT['V#, HCXOZs u3 ycaoBui obecnedyeHuss B paboyell 30He HOP-
MHpYEeMHX METEOPOJOrHUeCKHX MNAapaMeTpPoB BO3LYUIHOH CPCALL
ViameHende TemnmeparTyphl NPHTOYHOrO BO3AYyXa NMPH €ro ABHIKCHHH
B NMOMellleHHH OT NPHTOYHLIX OTBepPCTHH A0 pabodell 30HLI TakKe
Onpeje/sieTCs pacyeToM.

IlpuTounslfl Bo3ayx HarpeBaercsi MyTeM COOOIIEHHsI eMy siBHOMH
TermnoTel. Pacxox temnorst Q, kIK/4, Ha HarpeBalHe BHIYUCASETCS
mo opmyae

Q == cpPaV (ton — tuav), (111.28)

rfe Cs — yAEJbHAS TeIIOeMKOCTh Bo3ayxa, kJIx/(kr-K); V — pacuetumit pac-
X0 BO31yxa, M%/; ps — O0GbeMHAs Macca BO3JyXa, OTHeCeHHAd K TeMmmepalype,
npH Kotopoft onpenenen ero pacxox V, kr/m% fmaw H fxom — TEMIEpATVpH BN3-
IyXxa COOTBETCTBEHHO 0 H mocse unarpebanus, °C.

12.2. Kanopudepsl

B cHcTeMax MexaHHYeCKOH BeHTHJAILMM HarpeBaHue npHTOU-
HOTO BO3[yX4, Kak NMpaBujo, OCyLiecTBJAseTCs KaJopudepaMmu.

Knaccupuuuposath mNpHMeHsIOIIHeCs B HACTOAIIEe BpeMs
Kajsopudepsl MOXKHO O HECKOJIbKHM NpH3HakaM. Ilo Buxy remno-
HOCHTeJIsl PassnyaoT Kajgopudepn BOASHLIE, NAPOBHIE, 3JEKTPH-
YyeckHe. B cBoo ouepelb BOAfHBIE M NIapoBble Kanopudepn NOA-
pa3zeNsTcs Mo BHAY NOBEPXHOCTH Ha raaikorpybuaree n peb-
puCThle, IO XapakTepy ABHXKEHHs TENJOHOCHTe/s — Ha OJHOXOZOBHE
u muoroxojosble. [lo konuyecTBy psafos TpyO BhIIycKaemble
B HAacTOsilllee BpeMms Kanopudeph AeNATCS Ha JBe MOJENH: Cpel-
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noio (C) c Tpemsa psigamu Tpy6 u OGosbluyo (B) — ¢ uernippMa
psaaMu. BoisHble W mapobble KajJopHdepbl B HAacTosilliee BpeMsi
NONYYWIH NpeHMYllecTBeHHoe pacnpocTpaHeHHe. HarpeBanue Bo3-
JyXa TMPOHCXOZHT B HHX B OCHOBHOM 3a cueT KOHBEKTHBHOH nepe-
Jayd TenJoTel npu OOTeKAaHHH BO3LYXOM TenJjonepefaiolliefl mo-
BEPXHOCTH.

OCHOBHBIE /IEMEHTHl KOHCTPYKUHH KaJOpH(EpoB mOoKa3aHh Ha
puc. 111.20. TensonocuTessr (BoAa Wiu map) MOCTynaer yepe3 IITY-
nep I, npoxoxut no Tpy6kam 4 H
ynajnsiercs yepes mrynep 5. Ha- Nap
rpeBaeMblil  BO3AYX obTeKaer 2 [4}1]/’
BHELIHHe NOBepXHOCTH TPYO. % =

ITo xXomy ZABHXKEHHs BO3AyXa
TpyOKH B  Kajopudpepax MOTYT (D
pacnosnaratecsi B KOPHAODHOM 3 P '
WIH B IIaxMaTHOM nopsaike. B :
nocjeqHeM ciaydyae obecrneyHBa- [1)

L]

Hill

I0TCA JYUllHe YCJIOBHS TemJjole- i
pelzaud, OXZHAKO BMeECTe C 3THM
BO3pacTaeT M COIPOTHBJIEHHE
JBHXKEHHIO BO3AyXa.

B oxHoxojoBHIX Kanopuepax
JOCTYN TeNJIOHOCHTeJIA H3 pac-
IpefeNUTeNbHBIX KOPOOOK OTKPHIT
BO Bce TPYOKH H TEIJIOHOCHTENIb "
IIPOXOAHT MO HHM MEXAy pacnpe- < Eis
JenuTeJbHOt W COOpHON KOpOO-
KaMu OJHH pas.

= = o= —eflmM

Kondeream A

©
el
000
00 o
o

o

Puc. 111.20. Kanopudep crambmoli mia-
crunuaruiit KOC j
I — witynep; 2 — MeTaJJHuecKas KopoOKa (;Lac— T T T

npenenHTeNbHASA), 3 — nJacTHHBI-pe6pa;
prﬁKB AJf  TENJOHOCHTEJA; 5—mTyuep

Kopo6ku MHOTOXOZOBHX Kajopudepo (puc. II1.21) uMmeror
1olepevHsie NeperopofKH, KOTOPble CO3ZAlT MOCHeAOBATEIbHOE
JBHJKEHHe TeIJIOHOCHTeNns1 mo TpyOkam. B Takux Kanopuepax
CKOPOCTb [BHXKEHHSl TEIJIOHOCHTeNsl B TPYOKax MNpPH OLHHAKOBOM
pacxofie mo cpaBHEHHIO C OAHOXOLOBLIMH OO/blUE, B CBS3H C YeM
HHTEHCHBHOCTb Temjionepefadyu Bo3pacraeT. B To Xe BpeMs XHBOe
ceyeHHe TPYGOK MeHblue, CAeLOBaTeNbHO, OGOJbIIe CONPOTUBJIEHHE
IBHXKEHHIO TENJIOHOCHTEJIS.

B pe6GpucThix Kajlopudepax HapyxKHas MOBEPXHOCTb TPYO UMeeT
ope6penue, Gaarozaps yemy IJION2AL TemJolepefalomes MnoBepx-
HocTn ypenuuuBaercsi. KoauuecTBO TpyOok Yy peOPHCTHIX Kaaopu-
¢bcpoB MeHblue, YeM Y TIMIAAKOTPYOUATHIX, HO TeNMJOTeXHHYECKHe

Boadyx
Boadyx
Boadyx
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nokasatend Beume. [locienHee 06CTOATENBCTBO MOCAYRKUAO HPHIU-
HOIl TOro, YTo B HAcTosdIee BpeMsl NPHMEHSIOTCS, KAaK HOpPaBUJO,
pebpucteie Kanopu(ephl, CepHAHO BHIIyCKaeMble OTEYECTBEHHOI
I POMBILIJIEHHOCTHIO.

OpeGpeHue NOBEPXHOCTH TPYOOK BBHIIONHSAETCS PA3JHYHBIMH
cnocob6amMu. B mmacruHuateix katopudepax (puc. II1.20) pebpa
06pa3oBaHbBl CTaNpHBIMH IVIACTHHAMH, HacaXkeHHbBIMH Ha TpPyOKH.
Tpybku KajsopudepoB MOTYT HMeThb KPyIjoe HJIH OBaJbHOE ceye-
HHe, NJaCTHHBl MOTYT OXBAaTblBATb OAHY HJIH HECKOJbKO TPYOOK H
no cBoeil ¢popme GHTL NPAMOYTOJbHBIMH HJAH KPYIJIBIMH.

Puc. 111.21. MuoroxonoBuifi Kanopudep Puc. I11.22, 3Bnexrpoxka-
Jaopudep
1 — kopmyc; 2 — nogson
sJaeKkTpokabeasi; 3 — Tpy6ua-
THIC HarpCcBaTCABHBIC 3Jqae-
MCHTBI

Hamelt npoMBIUNEHHOCTHI0O BBIMYCKAIOTCsl MJACTHHYATHIE KaJo-
pudeps HeckoNbLKHX Mapok: oxHoxozoBeie — K®C n K®B, K3IIII
u KA4TIII; muoroxomoBhie — K3BIT u K4BIT, KBC-TT u KBB-II
u 1p.

B cnupaapHO-HaBHBHBIX Kajopuepax pebpa Ha Tpybkax o6-
pasyiorcsi HaBUBKOH crasnbHol JeHTH. Ilpu stom 3a cuer 6onslioro
YCHJIMSl OPH HaBHBKe O0eCneyuBaercss MJIOTHHIH KOHTAaKT MeXAay
TpyOKO# H JIeHTOH, YTO yJyullaeT YCJNOBHs Temionepexaun. Of-
HAaKO NMPH TaKOH KOHCTPYKUHH pebep CONpPOTHUBJEHUE [BHKEHHIO
Bo3Zyxa Oosblle, 4eM Y IJN4CTHHYATHIX KanopudepoB. B Hacros-
mee BpeMsi HaxogAT LIHPOKOe. HpHMeHeHHe CHOHpPaNbHO-HABHBHLIE
(ope6penHsie) kanopugpepsr KPCO (cpexnedt momenu) u KO®BO
(Gonplof Mozenn). :

B snekrpokanopupepax (puc. I11.22) wnarpeBarenvHbim 3ie-
MEHTOM cJyxar TpyOkH (uHorga ¢ opebpeHHeM sl yBeJuYeHHs
NOBEPXHOCTH TENJOOTAA4u), BHYTPH KOTOPBIX HAaXOJAHUTCS OMHYe-
ckoe conporuBienue. TPYyOKH pacmosaramorcs B HECKONBKO PsALOB
B lUAaXMaTHOM IMOPSAKE H OMBIBAlOTCS HarpeBaeMbIM BO3LyXOM.
MomHocTs  3JeKTPOKaJOpH(PEepoB, BHINYCKaeMHX Kak  CeKUHH

244



K LeATPaNbHBIM KOHAUIHOHepaM, coctasaser 10, 50, 150 u 200 kBT,
NUTAHHE OCYIIECTBJAsETCs 3JeKTpuuecKHM TokKom 220 u 380 B.
KOHCTPYKIHsI  3JEKTpOKaNOpU(pepoB MNpesyCMarpuBaer BO3MOXK-
HOCTb DEryJHpPOBaHHS TemIOOTHdaYH 3a CUYeT BKJIOYEHHS YaCTH
MOIUHOCTH N0 CPaBHEHH) C HOMHHAaJIbHOH.

B kanopu¢epHoil yCTaHOBKe, NpeAHA3HAYEHHOH M HarpeBa-
HUSl BO3JyXd, MOXKeT OBITb HECKOJbKO KalopH(pepoB, KOTOpHIE MO
XORy IBHXKEHHS BO3AyXa paclojaramTcs M[ocjAefoBaTeJbHO, MHa-
napaniespHO WM TO CMellaHHOH cxeme. Kak mnpaBuio, B OXHOM
KaJopupepHOH yCTaHOBKe Kajopu(pepn TNpPHHHMAIOTCH OXHHAKO-
BEIMH HO THIY H pasMepy.

IMocranoBka kanopHpepoB MOCAEZOBATENBHO OZHH 3a APYTHM
npuMeHsieTCsi B clyyae HeoGXOZHMOCTH HarpeBa BO3AyXa Ha OO/b-
myo pasHocTb Temmeparyp. IIpu Takom coeAHHeHHH KanopHdepoB
CpelHsisi MaccoBas CKOPOCTb (UP)cp, KI/(M2-C), [BHIKEHHS BO3-
lyXa B XKHBOM CeyeHHUH YCTaHOBKH OIpeleNsieTcss TaK XKe, KaK H
/11 OJ{HOTO Kansopudepa:

(v0)ep = G/(3600f ), (111.29

rae [w — XHBOe CevenHe KanopHpepa Ais npoxoia Bo3ayxa, Mm% G — pacxon
BO3/1yXa, Kr/d.

PacuerHas cpeaHsia TemsooThadya ogHoro kasopudepa mpu yc-
TaHOBKE, cocrofniell us n npubopoB, MoxkKeT OBITh HPHHSITA

q=Q/n. (111.30)

YcraHoBky KajsopudepoB napalJeNbHO C Nojadell Harpepae-
MOro BO3[yXa OJHOBpeMeHHO BO BCe NMpHOOpH lieJecoobpasHo MpH-
MeHSTb B ciydae OGoJAbIIMX KOJNHUECTB BO3[yXd, HarpeBaeMhIX Ha
HeOoJbllON nepenajy Temneparyp. Ecin kanopudepras ycraHoBKa
COCTOHMT H3 M NapajnejbHo YCTaHOBJEHHBIX KaJopuepoB, To mac-
COBasi CKOPOCTh BO3JyXa Yepe3 YCTAHOBKY H pacyeTHasi TEmJOOT-
ZJaya ofHOTo npubopa onpenenasioTcs BHpaXKeHHIMH:

(vP)ep = G/(3600mx), (111.31)
H
g=Q/m. (111.32)

B cnyvsae OOJBLIHX PacXOZOB BO3AyXd, HarpeBaeMuix Ha 3Ha-
YHTENpHYI0 PA3HOCTb TeMIepaTyp, Kajopudepbl ycTaHaBJIHBAIOTCA
Mo CMelIaHHOH cXeMe, NpH KOTOPOH HECKOJIbKO MapasiefbHEX psi-
OB Kanopu(epoB pacnoaramTrcsa MNOCNeL0BaTe/bHO OHH 3a ApY-
ruM. CKOpOCTh MNPOXOXKACHHS BO3AyXa 4Yepe3 Takymw YCTaHOBKY
OyZer ONpeReasiTbCs JKHBBIM CedeHHeM Kaslopudepos, pacHosoKeH-
HHX B OZHOM psiy, a HeoOX0ZUMAas TeIIOOTAaua KaxKAOTro Kamlo-
pudepa MoxeT GbITh HafiileHa o popmyJe

q == Q/(mn). (111.33)

HcnonbsoBaHue ajasi KOHKPETHBIX YCJAOBHH DasuuHBIX CxXem
YCTaHOBKH KanopH(epoB naeT pasiuyHble 3KCIJyaTalHOHHble U
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CTpOHTE/IbHbIE 3KOHOMHUeCKHe NoKasaredH. [1osToMy oOKoHuartesb-
HBll BbIBOA 006 3KOHOMHYHOCTH TOTO HJAM ApYyroro cmocoba coenu-
HeHHsl KanopudepoB B TpymIy MOXKHO IOJYduTb B pe3yjbrare
CpaBHEHHSl pacXoJ0B Ha CTPOMWTEJNbCTBO, PEMOHT H CTOHMOCTb 3a-
TpauuBaeMoOH 3HepTHH.

Pewawomum ¢akTopoM damie Bcero fBJjsercs BCe Ke He00Xo-
NUMbIH mepenaj TeMneparyp Bo3AYXa B YCTaHOBKE H KOHCTPYK-
THBHble coofpaxeHus. Tak, B 1eHTPaNbHHX KOHZAHLHOHEpax mpe-
AycMaTpuBaeTcs mocjefoBaTeNbHAs CXeMa pacrnosoXXeHHS KaJopu-
¢depoB O XORY /[BHXKEHHS Bo3xyXxa. B ycraHoBkax, coCTOSIIHX u3
HapoBHIX KaaopudepoB, npexycMarpuBaercsi o0OBOJHHH KaHan
C KJIAaNnaHOM, HeOOXOZHMBIH [AJs pelyJHPOBaHHA TeljJochkeMa C
Kajopudepa. MameHss cooTHOLleHHe KOJHYeCTBAa BO3LyXa, HpOXo-
Jsuiero yepes Kanopudep, u Bosgyxa, uaymero B o6Xon ero, xodu-
BawOTCqd noJyuyeHus HeoOXOZHMOHN TeMmepaTyphl CMeCH M3 KaJaoOpH-
¢depoM. s mapoBHIX KaJopH(pepOB TaKoe YCTPOHCTBO Perynaupo-
BaHHSl WX TEIJIOOTZAUYH OKashiBaeTcss HeoOXOZUMEIM, Tak Kak
pPeryJiupoBKa TeloCheMa NYyTeM H3MeHEeHHst TeMmepaTypel mnapa
NpakTHYecKH HCKJII0YaeTcs.

B ycraHoBkax BOASIHBIX KajopudepoB YCTPOHCTBO OOGBOILHOTO
KaHana Heo0s3aTeNbHO, TaK KakK peryJupoBaHue TelJIoOTAayn
KajopugpepoB Moxker OblTb OCYIIECTBJEHO MyTeM H3MeHeHHs TeM-
nepatypel TemjioHocuTens. OgHako U 34ecb NPU HaJAHYHH OOBOA-
HOr0 KaHaJa yJyYLlaloTcsl YCJOBHS perylupoBaHHs TelocheMa H
B psije CJAYy4YaeB MOBBLINAETCS 3KOHOMHYHOCTb CHCTEMBI.

Ilo X0y HABHMKEHHsS TelJIOHOCHTeMS DPA3JHYaloT TAKue Ke TPH
cXeMbl NOAKJMIOUEHHsl, YTO H NpPH YCTaHOBKe KaJopudepoB Mo XOAY
IBuXeHus Boszxyxa. Ilpu stoM BKaA0YeHHe KasnopudepoB B cetb
Ul TOoJAaYd TemJIOHOCHTeJsl Mo¥KeT OBITb HpPOu3BeAEeHO pas3nuy-
HbIMH crnocobaMu He3aBHCHMO OT PAachnoJiOXKeHus HX 1mo XOAy ABH-
JKeHusi Bo3xyxa. Ilpu mnocieizoBaTeNbHOM BKJAIOYEHHH KajopHupe-
POB B TEIJIOBYIO Ce€Thb HX XXHBOe CeUYEHHE IO TEIJIOHOCHTENI0 — BOJE
MeHbIlle, YeM NpH NapaJjieNbHOM, a caeL0BaTes]bHO, CKOPOCTb [IBH-
JKeHHsl TeIJIOHOCHTeNs1 OoJblile.

Ecau B KadecTBe TeIJIOHOCHTEJS NPHMeHsieTcss BOAA, TO yBeJH-
YeHHe CKOPOCTH ee ABHKEHHS BLI3bIBAET HHTEHCHOHKALHIO Temlo-
nepefayu, HoO BMecTe ¢ TeM Tpebyer 66Jblliero Hanopa B ceTu. Ilo-
5TOMY B pas3HbIX YCJOBHSIX NMPHMEHAIOTCH pPasjHvHbBlE CXeMbl MNOA-
Kodenust KanopudepoB K TpybonpoBozaM.

Ilpu TenJioHOCHTeJE€ — Mape yBeJHYEHHEe CKOPOCTH €ro JBHXKe-
HHS He OKa3blBaeT CYIUECTBEHHOrOo BJAMAHHA Ha YBeJHYEHHe HH-
TeHCHBHOCTH Temjoneperayu. KpoMe Toro, mpu mociaeoBaTelbHOM
HOJKJIOUEHHH TemJIoO0TAaua BTOPOTO H MoCAeAYIOIHX Kajlopude-
pOB MOXeT Pe3KO ynacTh B CBf3H C NpPeBpaiieHneM napa B KOH-
JLeHcar B nepBoM Kajnopudepe. B CBA3M ¢ 3THM 0OOHYHO
napoBble Kajopudpepe MOAKNOYAIOTCS B CeTb MapalulesbHo.
HanpaBneHue JBUXKeHHA Napa B Kajlopudepe NpuHUMAeETCs CBEPXy
BHUS.
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12.3. Pacuert Kanopucepos

Pacyer u -KOHCTpyHpOBaHHe KaJOpudepHOH# YCTaHOBKH CBO-
ASTC K ONpeldeNeHHI0 HeoGXOAHMOH mJoLlanu TelIoOTaamoulel
MOBEPXHOCTH, 4HCAa KaJopudepoB H BapuaHTa HX KOMIIOHOBKH,
a Takxke crnocoba NOAKJIOYeHHsl K TPYOONpOBOAAM TENJIOHOCHTEJS.
OxHOBpeMeHHO C 3THM OHPEReJAIOTCS CONPOTHBJEHHS NPOXOLY
BO31yXa uepe3 Kanopudep H TeNJOHOCHTeas] MO Tpybam, HeobXo-
JHMblE AJISl THAPABJAHYECKHX PACUETOB CHCTEMBL.

Tpebyemas mnJiomaib MOBEPXHOCTH HarpeBa Kasopupepos F,
M2, onpefenntcs no Gopmyse

Fe 0,28Q

o, N
‘K (tep. T — Lep. »)

rae Q —pacxosn TensoTHl HA HAarpeB BO3LyXa, oOnpefeasieMut mo Qopmyae
(111.28), &dx/u; k — xosdpduuuent Ttennomepesaun Kanopudepor, Br/(M?.K);
fecp.r H fcp. s — CPeJlHHE TeMNepaTyphl COOTBETCTBEHHO TENJOHOCHTENS H BO3-

nyxa, °

CpenHsisi TemmepaTtypa TellJIOHOCHTeNAss BOZb B TpyOKax ompe-
JensieTcs Kak cpelJHeapudMerHueckoe 3HaueHue TeMIleparyp ee
Ha Bxofe (f;) ¥ Ha Brixoxe (f,) us Kajgopudepa. Ilpu rensonocu-
TeJle —Irape B KayecTBe fcp r NPHHHMaercsl TemMmepatypa Hach-
IeHHus Napa OpH LaHHOM ero JaBJeHHH B TpyOKax.

CpezHsia TeMnepatypa HarpeBaeMoro BO3LyXa — 3TO CpejHe-
apupMeTHueckoe 3HaueHHe MeXK1y ee Haya/JbHBIM 3HAYEHHEM luau,
paBHLIM pacueTHOH TeMHepaType HAapYKHOIO BO31YXa fmap, H KO-
HEUHbIM 3HayeHHEeM f{xom, COOTBETCTBYWIIHM TeMIlepaType MHpPHTOY-
HOTO BO34yXa fmp. Ilpu 3TOM B pacuerax ofmeoGMeHHOH BeHTHJA-
HUH TeMOepaTypy Hapy:XKHOro Bo3yXa (eciu HeT peuupKyJIsilud
BHYTPeHHero Bo3[yXa) NpPHHHUMAIOT No napamerpam A B 3aBHCH-
moctu oT pafiona B coorBerctBuu ¢ CHull I1-33—75, a temnepa-
TYpH ropsiued (f:) u obpatHolt ({,) BOZE— IO TEMIepaTypHOMY
rpaduky BoAb B CHCTEMe TelJIOHOCHTes.

KoapdunueHT Temjonepegadun K sIBJASETCA CJAOKHON (QYHKIHeH
MHOTHX mepeMeHHBX. MHOrouucjeHHHe HCCJeg0BaHus IO03BOJHJH
YCTaHOBUTb CJAEAYIOMUA OOmHA BHA 3TOH (QYHKLHH:

OpH TeMJIOHOCHTeJIe — BOJE

K= B(vpn)":'p w™. (I11.35)

’

(111.34)

NpH TEIJIOHOCHTEJIE — Mape
k= C:("p;)tr:p, (111.36)

rae B, C, n, m, r— koabdHUKEHTH U NOKazaTeJu CTeleHefl, 3aBUCAILHE OT KOH-
CTPYKTHBHHX OCOGEHHOCTell KaJopHGepa; @ ~— CKOpPOCTh JABHIKEHHA BOAH B TDPY-
6ax, M/c; U— CKOpPOCTb BO3ZyXa, M/C.

O6piyHO mpH pacyeTax CcHavaja 3ajganTcs CKOPOCTBIO [BHXKe-
HHs BO3AyXa (UPs)cp, OPHEHTHPYHACh Ha ee ONTHMAaJbHOe 3HaUeHHE
B mpegenax 7—10 kr/(m2-c). 3areM mo Hell ONpele/sOT KHBOE
CeueHHe M MOAOGHPAIOT KOHCTPYKIHIO KalopH(epa H yCTaHOBKH.
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CropocTh ABHKEHHSl BOJH B KaJopHdepax omnpefensercs H3
BLIpayKeHHs
Q

W ==
3600 - 1000cfp (tr — to)

rre Q —renyootnaua kanopudepa, kJx/u; € — yAeNbHAS TENJIOEMKOCTE BOJH,
kJIx/(xr-K); frp —o00mada njiomaae HUBOFO CEUEHHA TPYGOK, M2

PacxoA temnoHocHTeas, M3/,

Q
S S— .
¢ (tr — fo)- 1000 (L11.38)

, (111.37)

ComnporuBenne KaJoprdepa MpoxoAy Bo3ayxa
p=D (vp,)Z,; (111.39)
3geck D H 2— yHCaa, 3aBHCAILIME OT KOHCTPYKUHH KaJopH(epa.

Texnnueckne JaHHbie JMJIsSI HEKOTOPHIX THIOB KaJOpH(epoB
npuBegeHt B Taba. 1114, ComporuBieHHe OJHOXOAOBHIX KaJOpH-
¢depoB ABHKEHHIO BOAL B TPyOK3ax oOBYHO ompefensioT mo rpa-
dukam Han TabiaunaM, HMEOIHMCS B CIHPABOYHOH JHTepaType.

ITpu nmoxbope kanopudepos 3amac Ha pacueTHYw IJIOMAAb Ha-
rpeBa npuHuMaerca B mpefenax 10 9% — ansa mapoBeix u 20 % —
IS BOASIHBIX KaJopHbepoB, Ha CONPOTHBJIEHHe NMPOXOAY BO3AyXa—
10 %, Ha compoTHB/eHHe ABHXKeHHIO Bogh — 20 %. Meroldnka pac-
YeTa BOISHBLIX W/JH NMapoBHIX KalopH(epoB NoKazama Ha IpHMeDE,
npHBeAeHHOM HHXKe.

Pacyer a/eKTpHYECKHX KaJopHdpepoB CBOAUTCHA K olpeleeHHIO
HX yCcTaHOBOYHOH MmomHocTH N, Br, ans moayueHuss HeoOXoAHMOHR
remjgootnaun Q, Br:

N =Q. (111.40)

Bo usbexanue meperpeBa Tpy6OK pacxoji BO3iyXa yepes 3Jiek-
TpOKaJIOpH(i)epr BO BCeX cJydaax He J0JXKeH 6BITh MeHbllle BeJIPI-.
YHH, YCTaHOBJEHHbIX mJig AaHHOTO K&JIOpI/I(l)epa 3aBOAOM-H3I0OTO-
BHTEJIEM.

MTpumep 18. Tlopo6parte KadopHdepHYIO YCTAHOBKY 1A NPHTOYHOR 06meol-
MeHHO BEHTHJANHH C PAcX0OAOM Bosayxa V=22000 m%/u. TemnepaTypu Hapyx-
HOTO BO3AyXa: pacyeTHAd A/ NPOCKTHPOBAHHSA OTOIVICHHA fmap. o=—35 °C, aas
NPOEKTHPOBAHHS BEHTHAAUHH fmap. s=—23 °C; Temmepatypa NpPHTOYHOTO BOS-
nyxa tgp=18 °C. Tenmomochtean — Boga ¢ TemnepaTypamu — 150/70 °C.

Pewenne.

1. OnpenensieM pacxof TEenJOTH Ha HArpeB HAPYXKHOrO BO3ZyXa:

Q = 27 000 [18 — ( — 23) 10,28 == 306 000 Bt = 1107000 kJI:/u.

3nece G=Vpa=22000-1,226 kr/m®=27 000 xr/u — KOJIMYECTBO BO3ZyXa NpH
t=18 °C (ps=1,226 rr/m%).
2. 3ajaeMca MaccoBol cKopocThio (vpa)=8 kr/(c-M?) H omnpejensem Tpe-
GyeMylo NUIOMANL HBOMO CEUEHHS [x Kadopidepo no ¢opmyne (I11.29):
27000
— = 0,94 M.
P = 3500 8 ,

3. Tlo anauchHo fx noabHpaeM XaJjopHQEpH: K PAacCMOTDCHHIO NpKMem Ka-
nopudepun tunos KO®CO, KOBO, K3BIT u K4BIT (cum. raga. [11.4).
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W3 TexnHueCKHX MAHHHX BHAHO, Y4TO KaJOPH(PEPOB ¢ TPeGYeMOf IJIOLLAfbIO
HET, NO3TOMY CTaBHM [Ba Kajopudepa napaniejbHo. M3 TeXHHYeCKHX MaHHHIX
BHIMHCHBAEeM 3HAYeHHH NOBEPXHOCTH HarpeBa F, M2, KHBOTO cedYeHHs MO BO3LYXY
fmw, M2, ccueHus TpyOOK frp, M2, H MAaccH, KI.

Bee mannble samucuisaeM B pacueTHuiii 6naHk (ra6a. 1115) H manee BemeMm
pacuer no Tabaupe.

Tabauna IT15
Pacuer kanopudepos

Tan, nap:l.r?;g;bno
HM?-lpéenf:p yeranopaen- Fyow x M frpr w2 K,-v/‘()::;. ¢)
Kanoprgepon Kauog:lEEpon ’
K®CO-11 2 111,68 0,99 0,0168 7,56
K®BO-11 2 142,12 0,95 0,0213 7,90
K3BII-9 2 83,2 0,97 0,00178 7,75
K4BIT-9 2 106,60 0,97 0,00237 7,75
Tun Yucao
’ , . . nocaegosa- s O6mas
HM?{péel\:leb x:,/o BT/(I’:E-OC) g’r ' 12%:‘;'2“);3?' ZB(Z' Macc:,
KaJlOpH(bEpOB KaJlOp\H(beI)OB K
K®CO-11 0,069 28,4 301 280 2 602 560 412
K®BO-11 0,035 25,9 350 300 1 350 300 258
K3BI1-9 0 065 18,8 146 300 3 438 900 594
K4BI1-9 0,049 17,8 180 500 2 361 000 | 510

NMpumewanne: B nacTosmem npuMmepe kosdduluent k onpenefeH N0 KanNHHM saBg-
LOB H3TOTOBHTENEH ¢ yueToM (AKTHUCCKHX CKOpOCTell (upB) BO3AyXa H BORBl (W)

4. BuuHcaseM (HakTHUECKYI0 MAaccOBY0 CKOpocTb (Ups)ecp HO  opmyte
(I11.31) ana Bcex NpHHATHIX KANOPH(EPOB AN (AKTHYCCKHX 3HAYCHHA .

5. Haxomum CKOpOCTb JABHXeHHA BOAW B TpyGax w mo ¢opmyre (IIL37);
IpH 5TOM TeMmepaTypH BOJAb Ha BXOAe fr Ha BHIXOAe fo M3 KaJOPHpepa HPHHHU-
MaeM [0 TeMiepaTypHOMy TpadHKy: OpH fmap. 3=—23 °C, Temneparypa fr=
=125 °C, t,=61 °C.

6. 1o 3uauennam (Ups)cp H w no taba. I11.4, mo skcnepHMeHTaABHHEIM JaH-
HBIM HMJH JAHHBIM 3aBOJOB-M3TOTOBHTEJeH OepeM  KOs(@HUHEHT Temjonepe-
LAYl K.

7. OnpenenseM (aKTHYECKYIO TEMJIONPOH3BOAHTENBHOCTE KajJopHpepoB Q
3 ¢opmyan (II1.34). M3 pacuera BHIHO, YTO TpeGyeMyi0 TEMJIONPOH3BORHTE/Nb-
HOCTB HMeEeT TOJbKO KajnopHdep mapku K®PBO-11; ans Bcex ocrambeHX Tpely-
eTcsl Noc/e/loBaTeNbyas yCTaHOBKA 2—3 paloH KaJopHQepos.

8. BuumcaseM pacxofi, BOAH MNpH NOCJAEJOBATEJbHOM HOAKIIOYCHHH TeEIJIo-
uocureas no gopmyne (111.38):

1107 000

4,18 (125 — 61) - 108

9. OxonuarensHo npHuHHMaem aBa xanopudepa K®BO-11, ycranaBiuaem
HX napajiesbHo, TAaK KAK 0 3anacy TelaONpOH3BOAHTeNbHOCTH (oxoao 15 %) u
no Macce Taxas YCTAHOBKA HMeeT HAHNYULIHE NOKA3aTeJH H 3aHUMAET HAHMEHb-
mufl 06BeM.
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12.4. Cuctembl BO3YLIHOrO OTOMNNECHMSA

Ilps BO3AYWIHOM OTOIJIEHHH B TOMEIIEHHs IS BO3MEIUeHHs
noTepsh TEIJIOTH NOJAeTcsi HEKOTOPOe KoJNHuecTBO Bo3ayxa G, Kr/fu,
HarpeToro A0 TeMmeparypu fmp, OoJsiee BHICOKOH, UeM TeMmmeparypa
Bo3zyxa B pabouell 30He moMmellleHu#l f», IlpuTouHmlit Bo3AyX, mpo-
XOJAsl N0 HOMENIEHHI0O H OXJaXKAasich RO fyx, OTAAeT HeoOX0AHMOe
17151 OTONJIeHHs] KOJHYeCTBO TeIIOTH, kIkK/u:

Qpreu = Gy (tnp — tyx)- (111.41)

Ecnu Bo3ayx yAansiercss u3 30HbI He Bhilue 34 M, TO fyx="1s.
DTOro KOJMYeCTBA TEMIOTH AOJMXKHO OBHITH HOCTATOMHO JAJIsl BO3-
MeIEHHs NOTeph TEMJIOTH H3 IOMeleHH:

Qpaca = Qnor — Quuig: (111.42)

rie Quor— yObLAL TENJIOTHl H3 NOMCIUEHHH 3a CUET TENMJIONOTOKA uyepe3 Orpax-
JI€HHY, HarpeBaHHs MHQUJABTPYIOILETOCH BO3AYXa, XOJOAHBIX TNOCTYNAIOIHX
NPCAMETOB H T. A.; Qnirx— NMOCTOAHHEIE TEMJOBHIAEAEHHT B NMOMENIEHHAX.

B 3aBucHMOCTH OT cOOTHOIIEHHs! BeNHUHH Quor ¥ Qpux B pas-
JHYHOe BpeMs roja B NOMeIUeHHAX MoxeT TpeboBaTbcs KGO OTO-
I1eHde, THOO BEHTUISANUsS ¢ LENbI0 OXJ1aXK AeHHUs.

Bosayuinoe oTomJieHHe nO3BOJISIeT B ciydae HeOGXOAHMOCTH
ob6ecneYdTh NPY HOMOIUM OAHOIO YCTPOHCTBAa W OTOmJIEHHE, H Bel-
THJAANHIO, YTO B psfle CclAydyaeB NPHBOAHT K CHHXKEHHIO CTPOHTENb-
HEIX 3aTpaT ¥ OJHOBPeMeHHO of0ecHeuHBaeT BBICOKHe CaHHUTApPHO-
rHTHeHHYecKHe YCJIOBHSI BO3AYLIHON cpean moMenieHuwid. K Apyruwm
JNOCTOHMHCTBAM CHCTEM BO3AYIIHOTO OTOIMJIEHHA 10 cpaBHEHHIO
C CHCTeMaMH LEeHTPaJbHOro BOJASIHOTO H NMapOBOTO OTOMJEHHS OT-
HOCSITCSI: MeHblas MeTalJOeMKOCTh, MaJjass HHepUHOHHOCTh, Aa-
I0I45] BO3MOXKHOCTb HOJIYUeHHss OBICTPOro OTONHTENBHOTrO 3ddek-
Ta NpU BHE3aNmHbIX OXJaXKAEHHSX MOMelleHUH (OTKPLIBAHHH BOPOT,
BHECEHHH XOJOJMHBIX MACCHBHHIX H3JeJWHA, CHHXKEHWH TeNJIOBLIje-
JeHUu#i obopylaoBaHus ¥ T. A.); Oojlee paBHOMepPHOe pachpejeseHue
TeMmneparyp B pabouell 30He KpynHoraGapHTHHX NOMelleHHH. YKa-
3aHHBle JIOCTOHHCTBA CHOCOGCTBYIOT PacupoCTpaHeHHIO CHCTEM BO3-
AYUIHOTO OTOIJIeHHs] B NPOMBIUJIEHHBIX H APYTHX 37aHHAX.

K HepmocrarkaM cucTeM BO3JYLIHOTO OTOMJEHHS, OTpaHHYUBAIO-
IIMX HX pacopocTpaHeHue, cleIyeT OTHECTH: HeoOXOAMMOCTH yBe-
JHYCHHs] ceueHHA BO3JYyXOBOAOB M KAHAJIOB N/ TPAHCHOPTHPOBA-
HHs ¢ NOMONILIO BO37yXa GONBIIMX KOJHYECTB Temsa (B CHAY Ma-
JIOH TeMJIOeMKOCTH BO3AyXa); 3HauuTe/ibHHE IIOTEPH Temaa I1IPH
TPAHCIOPTHPOBAHWM HarpeToro BO3AyXa MO KaHakam GOJBLIIOro
cedeHHs; SKCMAyaTallHOHHHE DACXOAH B CBSI3H C AOMOJHHTENbHON
HOTPeGHOCTBIO B 3JIEKTPO3HEPIHH AJIsi MPHBOZA BEHTHJISTOPOB.

B nenax pocruxkeHus Oosbliledl TensONpPOH3BOAHTENbHOCTH TPH
JIAaHHOM pAacXoje BO3JYyXa ero TeMIeparypy fnp cleayeT Ha3Hayarhb
BO3MOXKHO Oosbliefi. MakcuMmasbHOe 3HaueHHE TeMIEepaTypwl MpH-
TOYHOrO BO3AyXa OTPaHUUHWBAeTCs HOPMAaMH W 3aBHCHT OT CHO-
coba ero pasjgaud: NpH nojaye Bo3AyXa B 0OCIAYyKHBaeMyI0 30HY
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Ha paccTosiHud 2 M OT paboyux MecT ero TeMIepaTypa He JOJXKHA
npespimiath 45°C, npu BhHITycKe BO3AyXa Ha BwicoTe Gosee 3,5 M
or nmoja—70°C; nmpu HemocpeaCTBEHHOM IJIHTENbHOM BoO3jpeficT-
BHH CTPYH IOAOTPETOr0 BO3AyXa Ha JIOAeH ero Temmeparypa HpH-
Humaercs He Gosee 25 °C.

CymecTBeHHBIM HEJOCTATKOM CHCTeM BO3JyUIHOTG OTOIJIEHRS
IS KUIBIX 3ZaHUH fABJsieTCs HaJHYHe XOJIOJHBIX TOKOB BO31yXa
0T ToBepxHOCTefl, 0cOGEHHO OKOH W HapyXHBIX CTeH H3-3a OTCYT-
CTBHSA PAaHaTOPOB.

ITo o6imieMy KOMIOHOBOYHOMY OGMOPMJEHHIO, MeCTy IIPUrOTOB-
JeHHsl Bo3AyXa W crmocofy ero pasfauyu B OTJesbHble IOMEIleHHS
pPasnuvaT:

CHCTEMbl LEHTPaNH30BAHHOrO BO3AYIIHOrO OTOIUIEHHs (LEHT-
pajbhble CHCTEMH) ¢ NMPHIOTOBJEHHEM BO3JyXa B HarpeBaTesbPoM

6

Puc. 111.23. CxeMH UEHTPATBHHX CHCTEM BO3AYIUHOTO OTONJEHHS

@ — penupKyAsinHounas; 6 — NPsAMOTOuHAs; 8 — KOMOHHMpOBaHMAs; [ — HNoMelre-
HHus; 2 — 3a6op HapyXKHOro BO3AyXa; 3 — peryaupyiollie KJanaub; 4 — KaJopH-
dephbl; 5 — BeHTHAATOPH; 6 — BO3AYXOBOAM; 7 — MPHUTOYHBIE OTBePCTHA; 8 — BHI-
TsXKHbie OTBEPCTU]

HEeHTpe H Mochaefyomefi ero pasgaved Io MoMmellleHusAM depes ceTb
BO3IYX0BOJOB;

CHCTEMBl MECTHOTO OTONJEHHS (MeCTHble CHCTeMBl), HCIOJAb3Y-
oll{de BO3AYIUIHO-OTOIHTE/IblbIE aTrperatsl, npeiHasHadeHHble OJ5
"OTAEJLHBIX ITIOMelielHf, B KOTOPHIX 3TH arperarsl oObLIYHO ycTa-
HaBJIUBaIOTCS.

LeHTpasblibie CHCTEMB BO3LYWIHONO OTOIJIEHHST MOTYT OBITh
¢ MEXaHHYeCKHM (BEHTHJATOPHBIE) M TeIJIOBHM (32 cyeT MOKO-
rpesa BO3AYXd B TemJOBOM LeHTpe) moOyXKiaeHHeM NBHXKeHHS BO3-
ayxa. Ilo cmoco6y ucrmonp3oBaHusi HapyXKHOro BO3AYXa OHH TOJ-
pasfensioTCs Ha PEHUPKYJISLHOHHLIE, TPSIMOTOUHBE H KOMOHHHPO-
BaHHBbIE.

B peunmprynsnuounslx cucremax (puc. II1.23, a) Bo3myx, 3a-
OupaeMbfi U3 MOMeIIEHHH, TOcae HArpeBaHHs B KaJjopudepe BHOBL
BO3BpAamaercs B HHX AJsS OTOIJIEHHS.

PaccmarpuBaemble CHCTeMH O00eCIeUHBAIOT TOJIbKO OTOIJIeHHe,
M03TOMY HX IPHUMEHAIOT B [OMeIueHHsX, rie He TpeGyercs BeHTH-
JLUMS WJAH TAe OHA OCYIIEeCTBJASIETCS IPYTHMH CpeiacTBamu (Ha-
npuMep, npoBerpuBaHueM). HMcmosb3oBalue TaKHX cHCTeM 3anpe-
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maeTcs TaM, rie HeZONMyCTHM IepeHOc crmennuyecKHX BpeaHoCTeH
u3 OLHOrO NMOMeNIEHHs B JApyroe yepe3 oOMHE HarpeBare]bHbIA
HEHTP.

IMockonbKy  pPeHUPKYJAANHOHHLIE  CHCTEMBl  NpelAHAa3HadyeHhl
TONBKO JJIS OTOIJIEHHs], PACXOL BO3JyXa B HHUX B LEJNsX SKOHOMHH
MOIIHOCTH Ha NPHBOJ BEHTHJASTOPOB ROJKEH NPUHHMATLCST MHHH-
MaJbHBIM, JJIi Y€ro TeMmepaTypy NPHUTOYHOTO BO3JyXa CJELyeT
Ha3HAYaThb MAKCHMaJbHO AOMYCTHMOH. PacueTHblfi pacxon Bosayxa
Gpacu, K4, cllefyeT onpenenuTs no hopmyne

Gpacy = Qpecy . (111.43)

¢ (tnp. max — tp)

IMpsiMoTouHBle MW KOMOMHHPOBAaHHBIE CHCTEMH OOECHeYHBaiOT
BEHTHJALMIO H OTOINJIEHHe, TO3TOMY MOryT OBITh Ha3BaHbl CHCTe-
MaMH OTOIJIEHHS], COBMeIeHHBIMH ¢ BEHTHAIHEeH.

B npamoroudbx cucremax (puc. II1.23, 6) wucnoassyercs
TOJIBKO HapyXHblll BO3Ayx. Ero pacxon monxkeH ObTh ompeieseH
ucxons u3 morpebuocrefi BenTuasuud (cM. ra. 10) u orTomaeHus
(cm. dopmyay (I11.41)). B kauectBe pacuerHoro cjaeayer NpHHH-
MaTh HauGosbllee 3Havyenue. Ecaum Nmpu 3TOM OKaxKercsi, 4yto AJsl
BeHTHAALHH Tpebyercs pacxom Bo3ayxa Gremr>Gor, TO HEOG6XO-
auMO Gpacy GpaTh PaBHBIM Grenr M NPOH3BECTH MepecdyeT TeMIIe-
paTypel NPUTOYHOTO BO3ZyXa AMst obecrmeyeHust HYXKHO# Temsompo-
H3BOJHTEJNbHOCTH DU NPHHATOM pacXode BO3LyXa:

tnp=-t,,+—Q"‘ﬂ-. (111.44)
CBGpac'l

B komGuHupoBauubx cucremax (puc. 111.23, 8) ucmosnbsyercs
CMeCh HAPYXKHOrO H PELHPKYJSLUHOHHOTO BO3ayXa. YCTpawBaTh Ta-
KHe CHCTeMBl Liesecoo6pasHo B clydyasx, Korga Ajs pacueTHBIX yc-
JIOBHH KOJMYECTBO BO3IyXa AJIsl OTOIJIEHHs GoJblue, yeM JJis BeH-
THAANHE (Gor> Guenr). Ilpu 31TOM 0611@51 TPOU3BOLHTENLHOCTD CH-
CTeMBl N0 BO3AYXY Gpace OmpelensieTcs u3 Bopaxkeuus (I111.43).
KosnnuectBo HapyKHOro Bo3ayxa orpaHHuuBaeTcs MNOTPeGHOCTAMH
BeHTHAANHA (Guap= Grenr). KOJHYECTBO pPEUHPKYJISLHOHHOIO BO3-
NyXa MOJACYHTLIBAETCS MO hopmyJe

Gpen = Gpacy — Grap- (I11.45)

Kom6unnpoBaHuble cucTeMBl TakXKe MOTryT paboraTth Mo cxemam
PenHUPKYASUHOHHONA H IMPSAMOTOYHOH CHCTEM, 4YTO Jejaer HX ynob-
HLIMH JJIs NIOMeINeHHit ¢ mepeMeHHOH TemsoBOfi HAarpysko, T. e.
C MeHsOuieHcss NOTPe6HOCTbIO B BEHTH/AUHH (HaNpUMeEp, TEaTpPOB,
K1y0OB, MPOMBIUJIEHHBIX LEXOB ¢ INePeMeHHOH B TeYeHHe CYTOK
Harpyskof u T. 4.), a TakXKe /IS HCIIOAbL30BaHHsl B pasjiHuHble Ie-
PHOLH TOAA.

IMpuMenelne peuupKyssiuHun CHHMAcT PAacXoX Tella HAa MOXKO-
rpeB BO3ZyXxa B KaJjopHpepax, No3ToMy Haunbojiee 3KOHOMHYHA
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pabora CHCTeM N0 PEUHPKYJSIHOHHON cXeMe, a HaHMEHee 3KOHO-
MHYHa paboTa Mo mpsAMOTOYHOH cXeMe.

Pacxol TemnoTel B KaJopHpepax olpelelasieTcsl BbIpaKeHHeM
(II1.28), rme B KauecTBe fmay NMPHHHMAETCS: AJs PEIHPKYJSLHOH-
HBIX CHCTEM —fp, JJIsi NPSIMOTOYHBIX — fgap; AN KOMOHHHPOBAH-
HBIX - TEMIEpaTypa CMecH Hapy:KHOTO M DelHPRyJSAUHOHHOro BO3-
oyxa.

MecTHOe BO3AYIHOE OTOIJIEHHE NPH MOMOIIM CIEIHAaJLHBIX BO3-
AYIIHO-OTONHTEJLHBIX arperatoB ¢ MeXaHHYeCKHM MOOyXaeHHeM
JIBHXKEHMS BO3JyXa ycTpaHBaeTrcs B MpOH3BOACTBEHHBIX IOMeLle-
HHSX Kak caMocTOsTeJbHasi CHCTeMa HJHM JAOINOoJHHTeNbHAss K OcC-
noBHON (BoAfHOH WaM mapoBofi). B mocneanem cjaydyae MecrHad
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Viooon |5
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-«— Pyc. 11124, Bosayuso-
Vs ~ s+  OTOMMTENbHHIE Aarperar
tr 1 — ganpasaswolLas peieT-
O Ka; 2-— kaaopudep; 3— oce-
. 5(C BOH  BCHTHaSTCP;, 4 — 3a6op
1} HapyKHOrO  BO3AyXa; 5—
C ] 3a60p BHYTPCHHErO BO3Jyxa

CHCTeMa [pefHa3HayaeTcss Aasi OGLICTPOrO BOCCTAHOBJNEHHS Tpe-
OyeMoll TeMIepaTrypsl BO3AyXa B MOMEIEHHSX NPH HX IEePeoxJsaxk-
JeHHH.

BO3AylHO-OTONUTENbHBIN arperat BKJAlOUaeT B cebs  (pHC.
I11.24) kanopudep, BEHTHAATOP ¢ 3JEKTpPOABHraTeseM, BO3LYXO-
3a6opHOe H BO3AyXOBLIOPOCHOE yCTpolicTBa.

B 3aBHCHMOCTH OT CBOefl KOHCTPYKUHMH BO3AYUIHO-OTONHTE/b-
Hble arperatrsl MoryT ofecledynBaTh OTOIJIEHHE HJIH OTONJIEHHE H
BeHTHJANHI0. B nmepBoM caydae arperat paboraer Ha penUPKYJs-
IMOHHOM BO31yXe, BO BTOPOM -— Ha DELHPKYJSNHOHHOM H HapyX-
HoM. Arperathl BLIIYCKAIOTCS KakK MOABECHBlE, Tak H [IJs ycra-
HOBKH Ha 1oJy.

OronutenbHO-BeHTHISALHOHHLIE arperaThl HCHOJL3YITCH H [JIs
KHMBIX 3AaHHA. B aTtoM cnyyae HX pasMmemaloT B NMOJUIHBKe MO
IOTONIKOM KOpHJZOPa KBAPTHDPLI H NPOKJA4ABIBAIOT OT HHX BO3AYXO-
BoABl (KaHa/abl) Ans 3abopa HapyXHOrO BO3AyXa H pasflay IpH-
TOUHOTO BO3AyXa MO KOMHaTaM. TakHe arperatsl HMEiOT LEHTPO-
OekHble BEHTHJSTOPH C 3JIEKTPOABHTaTeNsAMH MoIlHocThio 18 Br,
nepemenaior 85—170 m3/4 Boazyxa.

B JerHee Bpemsi BO3AYLIHO-OTOIHTEJbHBIE arperartel- MOryT pa-
6oraTh Ha XOJOAHOH BOJE M OXJIaXKAaTb BO3AYX. -
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12.5. Bo3AywHo-Tennoebie M BO3AYWHLIe 3aBechl

BoaayiuHo-TenioBrle 3aBechl SIBJASIOTCA YCTPOHCTBOM, NpENsT-
CTBYIOLUHM BDLIBAHHIO XOJIOAHOTO BO3JAYyXa UYepe3 NpPOXOAL HJIH
IPOEMBl B OrpaKAEHHSX, KOTOPHIE B COOTBETCTBHH C TEXHOJOrHYe-
CKHM MNPOHECCOM JOJIKHEI OBITb NMOCTOSIHHO HWJAH B TeueHHe MAJH-
TEJbHOTO BPEMEHH OTKPHITHIMH (BOpPOTa MPOMBIUIJIEHHBIX LEXOB;
BXOAb B BECTHOIJIH OOIIECTBEHHBIX 31aHMI; MPOEME], 4Yepe3 Ko-
TOpHIE NMPOXOAAT TPaHCHOPTEPHl M T. A.). TakHe 3aBech AAOT BO3-
MOXKHOCTb MOAJEPKHBATL B XOJOAHBIH MEPHOA FOJd B MOMELIEHHSIX
TpeOyeMBIt 0 HOPMaM TeMNEPATYPHBE pexXHM 6e3 3HauHTelb-
HOTO pacxoja Temja Ha .
HarpeBs BpHIBalOIIErocs [‘L
XOJMOAHOTO BO3AYyXa.

BoaaywHele 3aBech “ =
(6es momorpeBa  BO3- !
ayxa) ycTpaunBaiorcd —
MEXAY MOMeIEHHAMH ¢ bn. b T2
OJHHAKOBBIMH HJH 6J1H3- 4 .
KHMH TEIJIOBBIMH PeXKH-
mMaMH. OHH HCIOJIB3YIOT- 2
cl IAs IpeloTBpalie-
HHs  JOcTyma BO3Jy-
Xa H3 OJHHX TIOMere- 4
HHH, B KOTOPHIX BbIIE- 4/ 37 i’
JSIOTCS BpeAHbIE Iaphl
WJIH Tasel, B ADYTHE, TA€  Puyc. I11.25. Bosaymnas 3aBeca
TaKHX BbIOE€JEHHHU HET. [ —sabop mosmyxa; 2— poamyxoson; 3 — KanopHbep;

anHuHH lIeﬁCTBHSI 4 — BCMTHAATOD; 5 — pa3flaua BO3AyXa

BO3AYIIHO-TEIJIOBLIX 3a-
Bec MOXHO mpocieduts mo puc. II1.25, rae mokasana ogHa M3 BO3-
MOJKHBIX CXeM ycTpPOHCTBa Takoi 3aBecH y BXoJla B 3jaHHe. Bosgyx
3abupaerca U3 BepxHeH 30HLI BecTHOIOJIA, MOAOTPEBaeTcs B KaJo-
pudepax go 50°C, nomaercss BEHTHISATOPOM B BO3AYyXOpaclpenesH-
TENbHYIO KaMepy U Aajiee uepes BO3AYX0B0J paBHOMEepHO! pasfadH
BLIMycKaeTcs: y ABepH. BhImMyck BO3Ayxa OCYIIECTBJseTcs vepes
IIeJH HIH OTBepCTHA B Bo3AyxoBoxe. O6GpasoBaBmasicss crpys H
CO3LAaeT BePTHKAJbHYIO BO3AYLIHYIO 3aBecy, BBICOTA KOTOpPOH Ha-
2navaercs A0 1,6 M or mosa. Beimyck Bosayxa MOXKET OCYLECTB-
JSIThCA CHH3Y y ABEpH HJAH c6OKYy Ha HyXHYI0 Bbicoty. B BosAym-
HYIO 3aBecy BO3JAyX NOZaeTcs OT NMPHTOYHON BEHTHJIANHH 6e3 Ho-
MOJIHHTENBHOrO MOAOIPEBa. .

IMo npunuuny u sddexry AeficTBHsA 3aBechl MOTYT OBITL LIMGep-
HOro (mHOEpyIINEero) H CMecHTeJLHOro THUHOB. B mepBom cuayuae
3aBeca MaKCHMaJIbHO HJIM TOJHOCTbIO TMpexoTBpaliaer (mepekpsl-
BaeT) AocTynm Bo3JyXa B OrpaxkadeMoe NOMeEIIeHHEe; CKOPOCTb BO3-
AyXa M3 YCTaHOBKH JJIs CO3JaHHsl TAKHX 3aBec AOJKHA OBITL BBI-
coroit (Ho 25 m/c). Takue 3aBecH YCTpaHBalOTCsl NPH HU3KOH TeM-
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neparype HapyxXKHOro BO3Jyxa H 4YacTOM OTKDHIBAaHHH ZABepefl.
B ycTaHOBKaxX CMeCHTeNbHOrO THIIA NPOHCXOLHT CMEIUHBaHHe BpHI-
BAIOIIEroCst XOJOJHOTO BO3AyXa C HArPeTHIM BO3AYXOM TEMJOBOH
3aBechl. B pesynbrarte depes hBeph U 3aBecy B NOMELIEHHE MOCTY-
maer TEHNBIH BO3AYX, He CO3JalOMHA OUIYIEHHS XOJOLHOTO
AyTbsl.

Pacyer BO3AyIUHBIX M BO3AYUIHO-TEIJIOBBIX 3aBec OCYILeCTBJIS-
eTcsi Mo CHenHanLHOH MeTOAMKe. B pesyabrare pacuera JOJXKHBI
ObITb MONYYEHHl Asis WHOGePYIONHX 3aBec — HeoOX0LUMAs CKOPOCTb
BO3/lyXa B CTPye, NMPENATCTBYIOIAA NMPOPHIBY B IMOMeIISHHE HAPYXK-
HOIO BO3JyXa, a IJIs CMEeCHTEJLHBIX 3aBec— pacXoj BoaAyxa
B CcTpye, LalOIHA HeoOXOXHMOE KOJHYECTBO TEmja AJf MOJNYYEHHS
HOPMAaTHBHOM TeMmepaTyphl CMecH.

Mertoguka YYHTHIBAeT TeMIepatypy BpHIBAIOWErocss H BHYT-
peHHEero BO3AyXa, HHTEHCHBHOCTL MPOXOAA JIIONeH yepes samumiae-
MBIH BXOM, pasMepnl H KOHCTPYKLHIO BXOJa, TENJOBOK HAamop BO3-
nyxa.

FNABA 13
OYHUCTKA BEHTMAALLMOHHOIO BO3AQYXA OT nNblJM

13.1. O6wmMe ceefleHMs O 3aMbINEHHOCTH BO3AYXa
M cnocobax ero oumcTku

B arMocthepHoM BO3AyXe, a TakkKe B BO3JYyXe MOMelLleHHH Bceraa
COJePIKHTCH MbLIb.

XapakTep H KOJIHUECTBO € B HapYyXKHOM BO3AyXe 3aBHCAT OT
CTeneHH 61aroycTpoficTBa M pacloioKeHHs] HAacCeNeHHLIX IyHKTOB,
HHTCHCHBHOCTH JBHKEHMS TPAHCIOOPTA, TeXHOJOTHYECKHX Ipolec-
COB NMPOMBILIIEHHHX NPeAnpHATHH H HX BubpocoB B arMmochepy
H T. A ATMochepHBI BO3LYX CUUTAETCH YHCTBIM, €CJIH CPeRHecy-
TOYHAsl KOHIEHTpalus muau B HeM (Mr/m3) He mpeBumaer 0,15,
cnabo sarpsasHeHHeM — 0,5; cubHO 3arpssHeHHWIM — 1, Upe3MepHO
- 3arpsASHeHHBIM — 3. -

3arpsasHeHHe aTMochepHOro Bo3AyXa NBLILIO BHI3LIBAET HeoOXO-
LHUMOCTbL €I'0 OYHCTKH B MPHUTOYHBLIX CHCTeMax BeHTunsuuu. OuncTka
IPUTOYHOI'O BO3LyXa Heo6XofHMa BO BceX cjydasX, €C/AH 3amblaeH-
HOCTb HapyxKHoro Bo3zyxa mpeseiaer 30 % ITJK nblnn, ycraHoB-
JeHHOR nnsa moMeuiendi. Ocobo TiaTennbHas OYHCTKa Bozjyxa Tpe-
OyeTcs [I1s NPeANpPHUATHA paiHO’JEKTPOHHOH MpPOMBILJIEHHOCTH,
TOYHON MEXaHHKU H ONTHKH H Lp. KpoMe TOro, mHpPHTOYHBIA BO3AYX
HeoOXoauMo OYHMmaTh AJs 3alUTH BEHTHJISLHOHHOTO 000pymnoBa-
HHUsl (TensoO6MEHHHKOB, ODOCHTENBLHBIX YCTPOHCTB, aBTOMAaTHKH
H JIp.) OT 3alblJeHHs.

Bosayx noMelieHMH MNPOMBIUJIEHHBX, KOMMYHAaJbHO-OLITOBLIX
i JPYTHX NpPEAnpHATHA 3arpsasHsercs B pe3yJbTaTe BLIAENCHHS
IBIH B mpolecce paGOTH HAa HHX. DTa NBLIb BMeCTe C BeHTHJIANM-
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DHHLIM BO3ZYXOM 3arpsiausieT BosAywibili 6accefin., Ocobenno 3Ha-
YHUTENILHOC 3arps3HeHHe OKpyKaloWed cpeill Bui3nBaercs BHOpoO-
COM a3po30Jiefl W Tas3oB uyepes AbIMOBHEe TpyOul. BosHukaeT HeoO-
JHMOCTb B OUHCTKE 3aIPsi3HEHHOTO BO3AyXa.

B uensax samythl okpyxKaiomel cpeabl HOPMBI OrpaHMYHBAIOT
TaKXe JONMYCTHMOE COJep:KaHue NBLIH B BO3AYXe, BHOpackBaeMOM
B aTMOC(epy cHCTeMaMH BeHTHJSIIHH:

npu obbeme BhiGpacuiBaemoro Bozxyxa Gosee 15 Thic. m3/u

¢ = 100; (111.46)
npu o0beMe BLIGpacLBaemMoro Boaayxa ao 15 tuic. m3/q
¢ = (160 — 4V), (111.47)

rie ¢ —ONyCTHMAasf KOHUEHTpanus melH, Mr/m% V —o6beM yaansemoro Bos-
oyxa, THC. M¥/q; k — ko3dpdunuent, 3aBucaumui or K nuuu:

Tpenenbno-gonycrumas 2 Boaee Boaee 6
KOHIEHTpaNus NbIJIH B Bo3- | B MeHee | 2 1o 4 | 4 no 6 | u Goxee
Jyxe paGouefl 30HH INOMe-
uienus, mr/md

Koabdumuent & 0,3 ‘ 0,6 0,8 1,0

B HekOTOpHIX caydasix OYHCTKA BHITSXKHOTO BO3LYXa MmpeaycMar-
pHBALTCSH TaK¥Ke /A YJNaBJIHBAHHSA NLUIH, SBISIOLEHACT CBIpbEM HIH
OpOAYKTOM TpOH3BOAcTBa (MYKOMOJbBHOE, caxapHoe, rtabay-
Hoe u Ap.).

Bribop cmoco6a OYHCTKH BO3AYXd 3aBHCHT OT Xapakrepa, KOH-
LeHTPaUu H AHCIEPCHOCTH muu (OmpepensieTcss pasmepoMm ee 4da-
CTHI), & TaKKe OT TeXHHYECKUX XapPaKTepHCTHK OOeCIHLIIHBAIOIHX
ycrpoiicTB. K 4yHC/y OCHOBHBIX mOKasaresnefl pabGoTul 06ecIbLIH-
BAaIOIHX YCTPOHACTB OTHOCATCA: CTENEHL OYHCTKM, MPONYCKHAs CHO-
COGHOCTDL, MLIJICEMKOCTb, a9POAHHAMHYECKOE CONPOTHBIIEHHE, PACXOL
SHEeprHH.

HocturaemMeli KOHeUHBIA pe3yabTAT MO OYHCTKE BO3ZyXa OMNmpe-
aensiercss KO3hGHIHEHTOM OYHUCTKH €: '

e = (Gy — Gy)/Gys (111.48)
rie Gg u Gy — KOHUEHTPAUUA NEJH B BO3AYXE COOTBETCTBEHHO O H NOCIE OUH-
CTKH, Mr/m®.

IMponycknas cmoco6HOCTL OGECHLUTHBAIOLIETO YCTpolicTBa Xa-
pakTepusyercsa JONYCTHMOR YAenLHOH BO3AYLIHOH HAarpyskof, Bhl-
paxaloencss KoJMHIeCTBOM BO34YyXa, KOTOPOE MOMKHO IPH OUHCTKE
npomyckath yepes 1 M2 ero pabouefi MOBepXHOCTH HJIH CeyeHHS.

IMnomwan, paGodell MOBepXHOCTH WM cedyeHHsl MapanjenbHo yc-
TaHaBJIUBaeMbIX OOECHBLIIHBAIOIIHX YCTPOHCTB ((DHALTPOB) ompee-
JjsieTcs no GopmyJe

bopwy Fom V[Vy, (111.49)

rae V — gonugecTBO BO3Ayxa, nojnexkalmee ouucrke, M3/, Vg — nomyctumas
yleJbHAast BO3/yWIHAs Harpyska Ha oGeCNBUIHBaOmee YCTPOACTBO, M3/(4-M2).
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IMeiteeMkocTh Onpefensercd mo KoJAHYeCTBY mblIH, Kotopoe Mo-
J)KeT YJaBJHBATh YCTPOHCTBO 32 MEPHOA MeXKIYy YHCTKaMH,

ITo cremeHn ynaBnnBaHHSI MBUIH Pa3JHYHOH JHCIHEPCHOCTH pas-
AMYalT rpy6yro, CPeJHIO H TOHKYIO OYHCTKY. Ilpu rpy6oit ouncTke
yJaaBJHBaercsi KpylHas Oulb ¢ pasMepoM uactau Gosee 100 MkM,
IIPH TOHKOH OYHCTKe — MeHee 10 MKM.

B 3aBHCHMOCTH OT KOHUEHTPALHH H IHMCIEPCHOCTH OBLIH AMS
OYHCTKM NPHTOUHOTO BO3JAyXa NPHMEHSIOTCS PA3JHYHOTO poxa (GHib-
TpHI, YAEpKMBAIOIIHe HbUIb CBOe#l MOPHCTOH cpexoH, A/ OYHCTKH
BHIGPOCHOTO  BO3[yXa — INBUIEYJNOBHTENH,  oca)Kigawlmue  HOblIb
B cBoeM o0beMe 3a cYeT IPaBHTALHOHHBIX, HHEPLHOHHBIX, LIEHTPO-
OeXKHBIX M 3JIeKTPHYeCKHX CHJ. I/ OYHCTKH CHJIBHO 3arpsisHeH-
HOTO BO3AyX4a YCTAHABJHMBAIOTCS HECKOJbKO MbLIeyJoBHTesdel
H (HILTPOB, TOHKOCTh OYHCTKH BO3AYXa KOTOPHIMH IloCiefoBa-
TeJLHO N0 XOAy ero ABHIKeHHsl Bospacraer. Takasi Mepa ofecnedH-
BaeT 3amHTy QHALTPOB TOHKOM OYHCTKH OT 3a6HUBAaHHA KPYmHOH
OLUIBIO, YBeJHYHBaeT CPOK HX JeHCTBHS H YJydYlHaeT KayecTBO
OYHCTKH.

Kostp¢puunent ounctku BoszAyxa (I, 2, 3,..., n) nocnepoBa-
TeNbHO YCTaHOBJIEHHBIX 00eCHELIHBAIOIIHNX YCTPOHCTB BhHIpaXKaercs

tdhopMmynoi el —(l—e)(1—8)(1—eg). . .(I—ep). (111.50)

13.2, dunbTpHI

ITo adderTHBHOCTH HeficTBHA GUIBTPH MOAPA3AENAIOTCS HA TPH
k1acca. Puaptpel [ kaacca 3afiepKUBAIOT YaCTHIBL OBUIH BCeX pas-
MepoB (k0o3(hGHIUHEHT OYUCTKH cocraBiser He MmeHee 0,99), dumb-
Tpul Il knacca —yactuner G6onee 1 MKM (Ko3pHUHEHT OYHCTKH
6onee 0,85), duaprper 111 kaacca — yacTuus pasmepom Gosnee 10—
50 mkm (koaduument ouncrkH ne MeHee 0,60). XapakTepHCTHKH
BO3JAYIWHLIX GUNLTPOB NpHuBefeHbl B Taba. 111.6. ‘

Cyxne nopucrele uabtpel. Pyaonnele ¢uabrpet @®PIT mpex-
CTaBJAIT coboi KopoGuaTel Kapkac, HMEOIIHH B BepXHell H HHXK-
He#l yacTaxX KaTywkd — GapabaHbl,

Ha puc. I11.26 nokasan pysonunit ouaptp tuna ®PY. Ha Bepx-
HIOI0 KATYIIKy HaMaTeIBaercst GUIBTPYIOIHMI MarepHal B BHie Dy-
JIOHA, MOJOTHHLIE KOTOPOTO 3akpelmysieTcd Ha HHXKHell KaTyuke.
Bosayx, npoxoas yepe3 HOJOTHHIIE PYJIOHA, OUHIaeTcs.

ITo mepe HakomneHuss B GUIbTPYIOIIEM MaTepHale HBUIH €ro CO«
IpOTHBJAEHHe Bo3pacraer. IIpH JOCTHXKEHHH DacyeTHOro COMPOTHB-
JeHHs GHABTPYIOIHKA MaTepHast mepeMaThiBaeTcsi ¢ HHXKHero Gapa-
6aHa Ha BepXHHH, OJHOBPEMEHHO NPOM3BOJAUTCS ero MHeBMaTHYe-
ckasi ouucTka. @uaprpel ®PY HcHONBL3YIOTCS NPH 3anbLIEeHHOCTH
atmocthepHoro Bosayxa ao 1 mr/mé,

SluelikoBEle GUABTPH NMPEACTABASIOT COGOH KOPOGKY, B KOTOPYIO
ynoxeH QUALTPYIOmUA MaTepHal ¢ 60JBLIIOA MOBEPXHOCTHIO, Uepe3
Hero nponyckaercsli OYHmiaeMblii Bo3AyX. B kauectBe GHAbTpYyIO-
Iero MartepHaja NPHMEHSIOT BOJIOKHO, TOHKHe MJAcCTHHKH H Jp.
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Tak, B cyxux syeifikoBbix 3yOuaTbix ¢puabtpax PIIl sanonuutesem
ABJSIETCS CJIOH MOXH(UIHMPOBaHHOrO neHonoauyperana (20—25 mm),
00paboTaHHBIH pacTBOPOM ILEJOUH.

Hlupokoe mnpumeHeHHe HAUIM YHH(HUHpPOBaHHLIE SUCHKOBHIE
punbTpor DI

CMouennble nopuctbie GuabTpbl. s nosbiieHus 3¢deKkTuBHO-
ctd pabouyasi MOBepXHOCTb (PUJAbTPOB CMayHBaeTcd BA3SKOH XKHJIKO-
CTbio (MHAYCTPUAJbHBIM, BEPETEHHBIM H BHCUHMHOBBLIM MacjoM);
IpH HHU3KHUX TEMIepaTypax NPHMCHSIT TPaHC(HOPMATOPHOE MAacJo
(npu —35°C), npuGopHoe MBIT (npu —50°C). MoxHO TaKkXKe Hc-
NOJb30BATh BOJHO-TJIULEPHHOBBI pacTBOp, NapdioMepHOEe Macio.
Ha puc. I11.27 mokasana suefika MacasHOro (UIbTPa C CETKaMH,
MeXIY KOTOPBIMH HaxXOASTCS CMOUYCHHbIe B Mac/je MeTalJH4YecKHe
HJIH (apdopoBhe KOJAbLA.

B siuefikoBbix macasinbix ¢uabTpax PIP ¢GuabTpylolWUM 37e-
MEHTOM SIBJSIIOTCA FO(QPHPOBAHHBIE METAJNJHYECKHE CETKH C OTBEep-
ctusimu 2,5 mm (msith cetok), 1,2 mm (4ethipe cetkd) H 0,63 mwm
(tpu cetku). CeTKd YRJAAAbIBAIOTCA B YHH(PUUHUPOBAHIYIO suelKy
(puc. I11.28), tak utoObl IO X0y BO3JyXa pa3Mep OTBepCTHHl ce-
TOK YMeHbUIAJICS. _

[Mepen ycraHoBko#t GuabTp onyckaloT B BauHy ¢ macsaoM. [Tocae
CTeKaHHUs H3JHIIKa Macja ero crasaT Ha Mecto. [To jpocTuKeHuu
conporussenus 1,5 MIla ¢uabTp CHHUMalOT U YHUCTAT, NPOMbIBas
Auefiku cHavasa 10 %-HBIM COLOBHIM DPacTBOPOM C TeMIEpaTypoH
okono 60 °C, 3atem ropsiuefl BoJIOM.

B ¢uaprpax PAB auefiku 3anonaHsorcs ro@pHpOBAHHBIMU BH-
HUIIJIACTOBBIMU CETKAMH H C HapYXXHBIX CTOPOH — CTaJIbHBIMH CET-
KaMH. ITH (UILTPH MOXKHO HCIOJb30BATH B CYXOM H CMOYCHHOM
cocrosHuu. B duabtpax @AY B kauectse (uALTpYIOLlEro cJos
NPUMEHSIOT YOpYruil MaTepHas H3 CTeKJ0BOJMOKHAa Mapku PCBY.

Pynonune ¢unptpsl @PIT no cBoell KOHCTPYKUHMH H HPHHUHIY
NeACTBHA TakHe XKe, Kak U ¢uibTppl PPY, HO duabTpyromum ma-
TepHAaJOM 31cCh sIBJSIeTCS PYJIOH U3 maTepHana PB.

B TexHUKe BeHTMJIAUMH H KOHJIMIHOHHMPOBAHHMA BO3AyXa IIHPO-
KOe NpUMeHeHHe HAIIM CaMOOUHIIAIOIIMecs MachAsiHble (QHIbBTPH
KT u K. Cxemwn ux ycrpoficrsa (puc. II11.29) ananoruunm cxe-
MaMm pYJOHHHX (HJILTPOB, TOJbKO BMECTO PYJNOHHBIX IIOJOTHHIL
B caMoouHnIalomeMcsi (pUIbTpe HUMeIOTCsl JBe GEeCKOHEUHhe IIPOBO-
JOuHble ceTKU. Kaxkjas ceTka HaTAHyTa MeXJy ABYMs BaJUKaMH.
Bepxuuil Banuk (BeAyllHi) NPUBOAMTCS BO BpalllcHHE 3JEKTPOJBH-
ratejeM uepe3 JBYXCTYNCHUYATbIi UepPBAYHbIH peJYKTOp H 3y0uatylo
nepenauy. HMwmeercsas Takike wmac/asHas BaHHa.

Bo3nyx ouuuaercsi, IPOXolds IOCJe0OBATENbHO Yepe3 JBe CMO-
ueHHBe MacaoM ceTKH. CeTKH HPOXOAAT Yepe3 MaC/sIHYIO BaHHY,
rile OCa)KAAeTCsl OCeBINAs Ha HUX NbLIb H CMayuBaeTCs (UILTP.

AaexkTpuueckue GuabTpbl. Yactunp! ObLIKM U3 BO3AYHIHOTO IO-
TOKA B HUX OCaXJAalOTCS Ha 3JEKTPOAAX MOJ BJIHAIHMCM 3JeKTpHUe-
CKOro I0JISl, B KOTOPOM OHH NOJY4aloT 3apsi.
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bunpTpi ¢ matTepuasom ®I1 (Tkausio M. B. Ilerpsuosa) npeji-
Ha3HaueHbl JJISl CBEPXTOHKOA OUYMCTKM BO3JyXa W rasoB OT pajHo-
AKTHBHbIX, TOKCHYHBIX, 6aKTepHaJbHbIX M JAPYIHX BBICOKOJIHCIEpC-
HBIX a3po3oJed. Takue GUALTPH OGECNEUHBAIOT NPAKTHYECKH IOJ-
HYIO CTeDHJIbHOCTb OUHIIEHHOrO BO3JyXa.

Marepuan OI1 npexcrasaser coboil c/I0H YJIbTPATOHKHX BOJIO-
KOH, HAHECEHHHX Ha HepXJOPBHHHJOBYI0 ocHOBY. [Ipu mpoxoxie-
HUH BO3JyXa MmaTtepual (uabTpa NpHOOpeTaeT 3JeKTPHYCCKHH 3a-
pSiAL, YTO YJy4HIAeT ero (pHAbTPYIOIIHe CBOHCTBA.
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Puc. I11.30. Kouctpykumst ¢uabtpa ¢ Qu.ib- Puc. 111.31. ®uaerp pamou-
TpylomuM Matepuanom OI1 HBIl 6yMaXKHHIA
1 — Kopo6; 2 — BHHHIIACTOBas MJeHKa; J-— MaTe- 1 — daanTpylomas Gymara; 2 —
pHaa Ol ceTKa

@unptpe ¢ Matepuansom PIT opopmasiioress B Buge nabopa Il-
o0pasHBIX PaMOK, MCXIY KOTODBIMH VJOXeH (PUAbTPYIOWH cJ0H
(puc. 111.30). B Hekotopbix ¢uabTpax ¢ matcpuajnom @I, manpu-
mep B duabrpax JIAUK, pamku, oru6aembie GUIbTPYIOUEH TKAHDIO,
YKJI4AbIBAIOTC B BHAE HAacaJKH BHYTPH Kopofa MpsiMOYroJbHOMH
¢opmbl. Ilepen ¢dunbTpamu us marepuasa PII obssatesbHo H0J-
)eH ObiTh ycTaHOBJAEeH (PUALTD NpejBapuTe/bHOl OYUCTKH BO3AYXa
(MacAsHOH WM JPYrofl KOHCTPYKLHH).

BymaxHbie pamounbie ¢uibtpn (puc. I11.31) Taxxke mnpenua-
3HaYeHH JJIi TOHKOH OYHCTKM BO3JAyXa. QuJbTPYIOLLHM MaTepHa-
JIOM B HUX CJAYXKHT aJUTHUH (CMECb TOHKHX BOJIOKOH acbecta c ape-
BeCHOH Maccoil), KOTOpHIl B BHJe FapMOUIKH YKJAaABIBAETCA HA IO/ -
IepxHuBawIUHA Kapkac. [Ipu 3amosHeHUH (UIAbTPA WCCTHIO CROSIMH
aJIMTHHHA U [BYMS CJOSMM IICJKOBKH KO3(D(QUIHEHT OYUCTKH CO-
craBasier 95—96 % npu HavasbHOH 3ambIEHHOCTH BO3AyXa
1—3 mr/m3.

Qunprpylomuii Matepuan B 6yMakKHbiX (QUAbTPax U MaTepHal
@I perenmepayuu He MOJJEXKAT, H IOCAe HAKOIJIEHHS IpejeJ]bHOro
KOJIHYECTBA IBIJIM 3aMEHSIIOTCSt HOBRIMH.
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13.3. Avineynosurénu

[TbleyoBUTEAM TpeAHA3HAYCHB 451 YJaBJAUBAHHS TEXIOMOrH-
YeCKOfl NBIJIK M OYHCTKH BLIOPOCHOIO BENTHJSIIIHOHHOTO BO3AyXa.
[MpocTefiliuM THIOM MBIICYJOBUTE/IEHl SABJSIOTES [HIJACOCALOYIIBIC
kamepn (puc. 111.32). Ocaxjcivie B HHMX NbUIH H3 3anblJCHHOTO
BO3JyXa NPOUCXOMHUT 38 CYCT CC COGCTBCHHOM CHJBI TSIXKCCTH 1IPH
CHH)XEHHMH CKODOCTH [BHXKCHHMsI BO3JyXa B Kamcpe. last noBbiie-
HUSl 3()HEKTUBHOCTH H YMEHDBIICHHSI JJHMHBI KaMmepbl €¢ pasCUBaIOT
Ha psj KaHaJoB WJH ycTpawBaioT Jabupuntbt (puc. 111.32, 6).
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Puc. 111.32, Tluneocanoutsie KaMephl
@ — npectas; & — Na@MpUHTHasA

B nblieocasouHsIX KaMepax B OCHOBHOM OCaXpacTest rpysomHc-
nepcHas ObBUIb ¢ pa3Mepamu Gojce 20 MrM. DQCKTHBHOCTD OYH-
CTKH B HuX HeBesuka (0,55—0,60).

Muepuuonnbie nbiieynosurenn. K yucay nauGosee pacnpocrtpa-
HeHHBIX TBJIEYJOBUTEJNCH 3TOF0 THUINA  OTHOCSITCS  LHKJOHBI
(puc. 111.33). B upuk/aoHe ouMuIacMbli BO3AYX MOCTYNacT CHOKY
B BePXHIOI UHJIHHPHYCCKYIO YacTb, 3aKPyduBaeTcst U yAadACTCH
yepes peHTpadbHyo TPYOy. HacTHilbl MBIIH NOA BJMSHUCM [(CHTPO-
GeXHBIX CHJ OTOpAachIBAIOTCS K CTCIIKaM KOPnyca, OCCAaloT B KO-
HYCHYIO 4acTb H napaioT B Oynkep. Llukaoun adoektusuo yaas-
JHUBAIOT 4acTHubl pa3Mepom GoJee 8 MkM. OHH TPUMCISIOTCS B pas-
JIMYHBLIX OTPAc/ASX HNPOMBIIIJIEHHOCTH AJS YJAaBJAUBAHWS TILIJIH H3
BO31yXa, 30Jb H3 ABIMOBHX T[a30B KOTEJbHbIX, CaXH, TalbKa,
CTPYHKH U T. I

DOPCKTHBHOCTE OYHCTKH BO34yXa 3HAYHTCJABLHO MOBBIIACTCS
IpH NpUMEHEHHH MOKDHIX TbIJICYJOBHTCACH, ckpyGGepoB, 1(HMKJIO-
HOB-TIpOMHBATeJe# U T. 1., B KOTOPHLX [Jf CMBIBAHHS CO CTCHOK
NBIIM NIPHMEHsIeTCsl BOAA.
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B ckpyb6epax Boja nopacTcsl CHCILHAJbHOH OPOCHUTENbHOH CH-
cTeMOH ¢ QOpCYHKaMH, B pe3yAbTaTc 4Cro Ha CTCHKAX BHYTPH IH-
JUIIIpa 00pa3yeTcsi MOCTOSIIHO CTCKaiollasi BHH3 MNJICHKA. B3 LHK-
JIOH ax-NPOMBIBATCISIX BOAA PaclblisieTcst BO BXONHOM natpylke.

Opanoit v3 pasHOBMAHOCTCH HMHEDIHONIBIX TLIJIEYJOBUTCJACH $1B-
JSICTCS NBIICOTACAUTCAb, H300parKeHHbli na puc. 111.34.

Buuuyenntit
8030yx

!

424935
a4

Sanbiner-

wbill 8030y X Puc. 111.35. TkaHeBbie
pUABLTPH
-
Puc. II1.33. CxcMma uuk-
JIOH2

Puc. [1I1.34. Huepusos-
Hbifl NBJICOTAEGIHTEID

Quugermsil
8a3dyx

[TblcoTACANTENb COCTOUT U3 OUCHb OOJBIIOTO 4HCJaa KOHYCOB
(xoJqecu), AMaMeTpP KOTOPBLIX 110 XOAY BO3AYXa IMOCTEINCHHO YMCHb-
mwactesi. MeXay KOJbIlaMH OCTAIOTCS! 1eJMU WHPHHOH go 6 mM. Bos-
AyX, NogaBacMbl BHYTPb npHOOpA, BLIXOAHT H3 HCIO 4YCpe3 LICJH
MCXAY KOJbILAMH, Tae €ro HampaBAeHHC MCHSRCTCS NPUMEPUO Ha
150°, 1 4epe3 maJsioc OTBEPCTHC KoHnyca B KoHile npubopa. Bsuny
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TOTO, YTO NblJIEBble YACTHIIB B CHUJIY HHEPUHH CTPEMSITCSI COXPaHHTb
IPSIMOJHHEHHOCTD ABHXKEHUS, TO yepe3 LIeNH BHXOJIHUT OYHLIEHHbIH
BO31YyX, a Ibl1b BMecTe ¢ 3—7 Y nopasaeMoro B mpu6op Bo3ayXxa
BbIXOZIMT YePe3 OTBEpCTHC IocaenHero kKoHyca. Jlasnee nblib coOH-
paeTcst NMPH IOMOUIM PA3JHYHLIX YCTPOHCTB, HANPUMeEp LHKJOHA,
B KOTOPBIH H3 IIOCJAEAlIer0 KOHYCa HHEPUHMOHHOTO MblLICOTAENUTENs
nojaeTcst 3anbledtbiil BO31yX. TakHe YCTaHOBKH IPHMCHSIIOTCS JJIs1
OYMCTKH CHJIBHO 3aIblI€HHOIO BO3/yXa, BHODAacCbIBAEMOT0 BeHTHJA-
IUeH HapyKy H3 NPOMbILIJIEHHBIX IIPeANPUATHE,

TraHeBble NbLIEYJOBHTENH — (DPUJIBTPH MOTYT OUHINATb BO3IYX
C JocTaTouHo Bhicokoll adekruBHocThIO (0,99 U Gosee). Ilo popme
(unbTpyouledl INOBEPXHOCTH OHH TNOAPAa3lde/AOTCS Ha PYKaBHbIC
u pamouHble (puc. 111.35). B kauectBe (uibTpyIOIEro B HHX Ma-
TepHaJa HCHOJb3YyloTcA XJoNuaToOyMa’KHbie TKaHM, CYKHO, KallpoH,
JaBCaH, CTekJoTKaunb M 1p. HejocraTkoM TKaHeBBIX HblJeyJOBHTeE-
Je# sBJaseTcs HeoGXOJUMOCTb YACTOrO BCTPAXHBAHHUS TKaHeH st
YCUJIeHUS] HOBIJIM H rpOMO3JKOCTb 3TOro 060pYIOBaHUS.

TkaHeBble IbiJIeYJIOBHTEIH 06JaJaI0T [OCTATOYHO BbICOKOH
yieabHOH BO3AYLIHOH 1arpy3ko#, HO BMeCTe C TeM HMeloT 6oJblioe
aspopuHaMuyeckoe conpoTusieHHe (mo 190 ITa mepex perenepa-
uHeﬁ).

D deKTUBHA OYHCTKA BO3JYXa OT NbJIH C IIOMOLILIO 3JEKTPO-
¢uabTpoB. B HHUX ouHUlaeMbIl BO31yX HOHU3HDYeTCS B 3JeKTpHYe-
CKOM T0Jle BbicOKoro HanpsokeHus (no 15000 B). YHacruuku mbliy,
HOJYYUBIIHE 3apsjl, IPUTATHBAIOTCA K 3JEKTPOLY C IPOTHBOLOJOXK-
HBIM 3HAKOM 3apsiza. B pesyJabrare, npofiast MexXIy ABYMS 3JeK-
TpOJaMH, BO3AyX ouuuiaercst ot nbliM. OceBilas nblIb CTeKaeT
B OYHKep HJH YJIaJsieTcs BCTPAXUBaHHeM. DeKTpoDUIbTPbI obec-
IIeYHBAIOT BBHICOKYIO CTeIleHb OYHUCTKH, OJHAKO AOPOTH B 3KCILIya-
TauMu.

FNABA 14

OCOBEHHOCTU BEHTMNALMM 3AAHMUH
PA3NUYHOTO HA3BHAYEHMS

14.1. BeHTMAALMS XXUALIX 3[aHMH

BenTuaauMs NoMelleHHUH XXUJALIX 3AaHHA Npejna3Hayaercst JJsi

, yaajeHuss M3GbLITKOB TEIJIOTH, BJard, YrJeKHCJIOro rasa, Bbijedse-

MOI0O JIIOJbMH, Pa3JHYHbIX [a30B, HOSBJSIOIIHXCS B Ipolecce IpH-
rOTOBJIeHUS IHUINH, U APYTHX BpegHOCTeH.

"Bosagyxoo6MeH, HeoOXOMHMbIH jis  Jojel, HeBeauk. Tak,
AL aCCHMMJIILHE  YIJIEKHCJIOTO rasa B MNOMelleHUH Tpebyercst
46 m3/u cBeXero Bo3jyxa Ha onHOro yesobeka. C yyeToM HOpMH-
pyeMoil mJomaju Ha OJHOrO 4eJOBEKa paCueTHHH BO3AYX0ooOMeH
B JKUJIbIX NOMEILEeNHsX MOXKeT ObiTb NPUIAT paBHbiM 3 M3/u Ha 1 M?
KHJI0# AOILA Y,
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Munumanbubili Bo3ilyxoo6MeH [0JKeH Ha3HAYATBCS HCXOAA M3
11€06X0JMMOCTH BEHTHJSIUHH KYXOHb W caHy3/a0B. O6beM BHITSKKH
M3 HHUX J0JIKeH OwlTb, M3/4, He MeHee: B Hera3udpuuHpOBaHHOH
KyXHe — 60, B rasHQUUUPOBAHHOH KyXHe ONHOKOMHATHOf KBap-
tHpel 60, TO Xe, B ABYXKOMHaTHOH — 75, B TpexkomuatHOH — 90;
B BaHHOH KOMHAaTe M caHy3le — o 25. B MalIMHHOM OT/IeJI€HHH
JAUQTA, 3JEKTPOILUTOBON, MYycOpoyGOpOUHOH KOMHATax W JpYrux
NMOJOGHBIX MOACOOHBIX TNOMELIEHHsIX AOJXKHA IpPeaycMaTpHBATbLCS
BEITSIXKKa BO3/JyXa ¢ 00beMOM Ya/lsieMOro BO3AyXa B 4ac, PaBHHIM
o0beMy noMeluleHuss (KPaTHOCTb paBHa ejuHHLE — 1/4).

B noMemeHusx XHUJALIX 3[aHMil, Kak NpaBUJIO, NpejycMaTpHBa-
CTCSl eCTecTBeHHas BeHTUJIAnMsA. HMckyccTBeHHas NPUTOYHO-BHITSXK-
Hasi BEHTHJIALMSA IPOEKTHPYETCS B XKHJbIX 3JaHHAX, PAacioJOXKEeH-
IIBIX B CEBEPHOHN CTPOHMTEIbHO-KIHMATHYECKOH 30He, AJs IOoJOrpeBa
XOJIOZHOTrO NPUTOYHOrO BO3AYXaA, & TaKxKe CO3LaHHS HEKOTOpOro
HOANOPa BO3JAyXa B NOMeLleHHAX, yToObl NpelylpendTb €ro Hi-
(UILTPALHUIO Yepe3 HellJIOTHOCTH B CTPOMTEJIbHBIX KOHCTPYKIUSAX.

HckycerBeHHast BeHTHIANHUA HHOTAA NPeJyCMAaTPHBAETCS TakkKe
B TOCTHHHUAX H OoOWIeXXUTHAX. B XKUJIbIX 37aHMAX B I0XKHbIX paio-
Hax C XXapKuM KJHUMAaTOM PEKOMEH]YeTCsl YCTaHOBKa KOMHATHbIX
KOHIUIHOHEPOB HJH JPYFHX OXJaXKAAION[HX YCTPOHCTB C 1eJblO
NoAJepXKaHHs TeMIepaTypbl BHYTPeHHero Bo3iyxa He Bbiiie 28° C.

- Bo3iayxoo6MeH B XHJbIX 3J[aHHSIX OPTaHU3YCTCS MO CJACAYIOUIEH
cXeMe: HapyXXHbII BO3JlyX IOCTYI@eT HelOCPEACTBEHHO B XKHUJble
IOMCHIEHHUS], a YARJAETCS Yepe3 BBITSKIbIC KaHaJbl KYyXOHb H CaH-
y3a0B. B kBapTHpax M3 4cThipex U GoJiee KOMHAT IpepycMarpHBa-
eTcsl JONOJHHTE/bHAs BBLITAKKA U3 BCeX KOMIAT, 38 HCKJIOYellHeM
Apyx OnMxKafmux k Kyxue. Takass opraHdsapgusi BO3JyX0oOMeHa
ofecrcyHBaer ABUXKeHHE BO3JyXa M3 XKUJBIX HOMEUICHHH B CTOPOHY
ObITOBbIX. B OOIIEXHUTUAX U FOCTUHHLAX BBITSKIAS BEHTUJIALLHS
ycTpauBaeTcsi B CHaJbHBIX KOMHAT&X, CalysJax H IOJACOOHBIX moMe-
HICHHUAX, KPOME BECTHOIOMNS H KJJOBbIX. 3015 TOPbI J0MXKHB HMETD
000COGJIeHHYI0 CHCTEMY BeHTHJIALIHH.

ITpu ecrecTBeHHOH BEHTHJSIUMH HapyXXHBIH BO34yX HOCTYIIAeT
yepe3 (opToukH, (PpaMyrH, cleuHajbHble KAalaHbl-XJONYUIKH HJIH
Lle/IM B HAPY>KHBIX OrpaXK/JeHHAX M T. [, yAaJeHHe BO3AyXa MPOUC-
XOJHUT Yepe3 OTBEPCTHS B BEHTHJSUMOHHBIX BBITSIKHBIX KaHAJdaX.
[Tpu MexaHHyecKoN BEHTH/ISUMH ITOgava M YJaJeHHe Bo3gyxa OcCy-
IIECTBJSIIOTCH Yepe3 OTBEPCTHS B INIPHUTOYHBIX H BHITSUKHBLIX KaHa-
JaX H BO3/lyXOBOJAX.

BHITsKHBEIE KaHaJbl YCTPAUBAIOTCH BO BHYTpEHHHX CTeHAX HJIH
MOTYT OHITb NPHCTaBHHIMH. EcaM mpucTaBnofl KaHasa pa3Melraercst
y HapyXHO# CTeHH, TO MeX/y HUMH IPefyCMaTPHBAETCS TeIJIOH30-
JAUUS MIM 3230p He MeHee B cM. YCTpoHCTBO BBITSIXKHbIX KaHAaJO0B
BHYTPY HapyXKHHX CTEH He JOIYCKaeTcsl, TAK KakK B 3TOM ciyyae
B KaHallax MOJKeT IIPOHCXOJHTb BLINaJleHHe KOHIEeHCATa U3 yjaJse-
MOr0O BJa)KHOTO BO31yxa. B3 cHCTeMax ecTeCTBCHHOHM BeHTHJISLUH,
KpOMe TOro, B 3TOM CJyyae BCJACICTBHE OXJaXKIEHHS BbITSIKHOTO
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BO3AyXa CHHXKAcTCAd BCAMYMHA AcHCTBYIOUICIO TpaBHTALHOHIGEO
AaBJeHHs.

B KUpNHYHBIX CTEHAX BEHTHJALHMQHHBIC KAHAJB BbIKJa/BBAIOTCH
NPSIMOYTOJILHON (OPMbl ¢ MHHHMAJBLHBIMH pasmcpamu /o X /s kup-
muua (140X 140 mM). Haubosee HHAYCTpHAJbHBEIM SBJASETCS HpPH-
MEHCHHE BCHTHJSIUMOHHBIX OJIOKOB ¢ OAHOPAAIBIM H ABYXPAAHHIM
pacrno/ioXeHHcM B HHX KaHaJoB KpyrJioro cedcuus. [lpucrasubie

KaHaJbl BHIIOJHAIOTCH M3 THICOIJIA-
5 4 KOBbIX, THIICOBOJIOKHUCTH X, liJakobe-
TOHHBIX W JAPYTHX IJIHT. -

a) A
| L
BruTsaXKK 3yxa H XOHb H
ﬂl'f—S }Z_s —— T y BO3LYX 3 KYXOHb
4 b4
—

veexes | TOMCHICHUE  caHysja  XeJaTeabHO
{ amam | ycTpaMBaTb pasjcabHO M CaMoOCTOA-
Kl TCABHO AJA Kaxaoro sraxa. Opnako
L - IPU TAKOM PCUICHHM B MHOTO3T&XHBIX
< 6 31aHHAX BHYTDCHHCH KamHTajbHOH
CTCHBl MOXCT 0KasaTbcs HeJocTa-
TOYHO A/ pasMmeuicliud GoJabUIOTO
KOJHYecTBa KaHajloB. B sToM cayuac
JOMycKaeTcss 0OBCIHHEHHC BHITAMXKHBIX
KaHaJioB B OAMH COOpHBIH BCPTHKAJb-
uplit xodagekrop (puc. 111.36,a), npu-
yeM HOITAXKNBIC Kawaib CAcaycT
IPUCOCAMHATL K KOJJIEKTOPY MOA IIO-
TOJIKOM.
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Puc. 111.36. Cxema pacnosioxeHHsl BHITAXCHBIX
KaHa/J10B ecTecTBeHHON BEHTHJANMHH MHOFO-
3TAXHHX XWIHX H OOmIeCTBEHHBIX 31 aHUft

@ — CUCTCMa C BEPTHKAJbIILIMH KOJJIEKTOPaMH; 6 —
CHCTEMa ¢ TOPH30OMTAJMbHbIMH KOJJEeKTOpaMu; [ —
BRITAXKIIbIC OTBEPCTHS; 2 — BCPTHKAJbHBIA  Kosuek-

4\1 <]\ Top; 3 — oTBeTBJCHHe KaiaJja; 4— BeITSXKIlas 1ax-
‘ !

il

=

A.
SRIERES

by

Ta, 5 — pPCryJIMPOBOuIIBIl KJanaH, 6 — ropMsonTaJb-
fIbIH KOJJIEKTOD

C6opuple  KOJJICKTOPB  MOryT ObITh H TOPH30nT&JNbHBIMI
(puc. 111.36, 6). B stom caydac K OfHOMY KOJJIEKTOPY NPHCOCHH-
IAIOTCA KaHaJdbl W3 NATH HHXCPACNOJOXKCHHBIX 3dTaxcH. 'opuson-
TaJbHBLIC KOJJCKTOPH BLINOJHAIOTCS B BHAE NOALIMBIBIX FOPH30H-
TaJbHbIX KaHAJOB U3 acOOueMCHTHLIX, KCPAMHUUCCKUX HIH OCTOHHBIX
IVIMT, MOKHO TaksKe HCIOJ/b30BaTh NYCTOThl MHOTOIYCTOTIOIO Ha-
cTuna mepekpbiThsi. Mcxoas H3 IPOTHBOTOXKAPHBIX COoGpakenuil
pasMen{CHUC TOPH30HTAJMBILIX KOJNJCKTOPOB B KOPHIOPaX, JECTHHY-
HBHIX KJ€TKaX H APYTHX NOMCIICHMAX, CAYXKAUHX NYTAMH 3IBaKya-
MU JIoaeH U3 3paHUsA, He JOITycKaeTcs.

BeHTUASHOHHBIC CHCTCMBl KBAPTHP, OOLICKHUTHH U FOCTHHHI, 1@
JOJKHBl COBMCIIATbCA ¢ BCHTHJSiUHCH OOLICCTBCHHLIX IOMELICHHUH
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(mMarasuip, CTOJOBHIE M Ap.), pPasMelIeHHBIX HA ICPBHIX 3ITaxax
3THX 3pauuil. JlonyckacTcs npUcCOCHUHCIIME BCHTHAAIHOHIIHX Kana-
JIOB U3 OOuICCTBCHIBIX MOMCLICHHE NEPBOro ITa)Ka K KOJJICKTOpaM
CHCTCM BBITAXKHON BEHTHJAIMH KYXOHb H CAHY3JI0B BBILIC/ACKAULHX
sTaxef.

HesgcnnyarupyeMble HoaBajbl U TCXHHYCCKHE HOAINOJbA AOJK-
Hbl 06OpY0BaTbCA BBITFXKHON BeHTHAANHEH ¢ 00BeMOM BBITSIKKH
B yYac, paBHBIM OAHOMY 00beMy NOABaJa HJH INOANOAbA B cjaydyae
NPOKJAJKH B HHX Tra3olpOBOAOB H IOJOBHHC 00beMa — IPH HX OT-
CYTCTBHUHU.

BCHTUIAMOHHBIC OTBCPCTHA YCTpauBaooT lia paccrosuun 200—
500 MM oT motoaka. Mx pasMcp onpenensioT HCXOAd H3 CKOPOCTH
npoxopa Bozgyxa 0,5—1 wm/c. Ha 066apulyi0 CKOPOCTb pPacCUUTH-
BAIOT OTBCPCTHS (PCUICTKH) HHKHHX, Ha MEHbIUYIO — BEPXHHX 3Ta-
Kell. [aa mpuToKa BO3AyXa oA ABCPBMH KYXHH M IIOMCIIEHHMH caH-
Y3JI0B OCTaBJAIOT 1ICAb BECOTOH 30 MM.

Brinyck Bozayxa B aTMmoc(epy B OCCUCpAauHbIX 3JAHHAX IIPO-
H3BOAMTCA 110 KaHajaM B Buac TPyD HJH BBITAXKHBIX Kamep, ycra-
1IOBJCHHBIX Ha kpbllue, [IpH HalUyUKM yeppaka KaHaJabl B CTCHAX CO-
f6upaoTcs B 1 €HTPaJbHBlE KaMcpbl H BO3AYX BLIITYCKaeTcs 4depes
OJIHY LIaxTy.

Ilepemenicnue BO3AyXa IO KaHalaM B CHCTCMAX eCTeCTBEHHOMH
BeNTUJIANMA XKUJABIX 30aHUHA OCYlecTBJAseTCs NoJ JACHCTBHCM rpa-
BUTALMOHHOTO JaBJCHHA pr, [1a, BeJHYHHBI KOTOPOro ONpeaesioTcs
no ¢opmyJe

dopny pr = hg(p—Ps), (111.51)

rue h—paccmﬂm{e MO BEPTHKAJH MEXJY OCAMH, NPOBEJCHHbIMU uepes yCThe
BHITSXKHOA IMIaXTH H UEHTD BHITSIXKHOA peleTKH, M; p H pp — IIJIOTHOCTH COOTBET-
CTBEHHO Hapyxmoro H BHYTDEHHET0 BO3JyXa, Kl‘/M3 g — ycKopeHHe CHJIH T4-
XKeCTH, M/c2.

PacucTHoe rpaBUTalHOHHOE AABJACHHC ONpPeACHscTCs MpH TeMmIle-
parype HapysxkHoro Bosayxa —+5°C. Ilpu Gosce BHICOKHX TeMIepa-
TYpax, KOrga BeJHYUHA pr YMEHbLIAeTCHA, NONOJHUTEIbHBIH BO3AYXO-
obMeH B IOMECUIEHHAX IIPOM3BOAUTCA uyepe3 (OPTOUKH, (GPaMyrH,
OKHa.

Jlaa obeclicueHHs YCTOHYHMBOH BLITAXKKH H3 KYXOHb B JKHUJLIX
31@aHUAX BLICOTOH liccTb U GoJice 3Taefl B BepxHell TpPeTH 3AaHUA
PEKOMCHAYEeTC YCTaHaBJUBATb OCEBble BCHTUJATOPH Y BbITAKIBIX
otBepctui. IlpuMensieTcsi ycraHoBKa ae(JICKTOPOB Ha OroJOBKax
BBITAXKHBIX LIAXT. .

Kak BugHo u3 ¢gopmyas (I11.51), npu oxsaxaenuu BHTAXKHOFO
BO3AyXa TPaBHTAIHOHHOE aaBJjeHHe yMmeHbllaercs. [lostomy c6op-
Hble KaHajbl HAa 4Yepjake, KaMepbl ¥ HIaXThl HCOGXOLHMO NeJaTh U3
MaTCPHAJIOB ¢ MAJOH TeIJOoNpOBOAHOCTbIO. Kpome Toro, cieayer o
BO3MOMHOCTH U30eraTh ycTpOHCTBA TOPH3OHTAJBHLIX YYACTKOB HJH
coKpamaTh MX JJIHHY, TaK KaKk OHH HC Y4acTBYIOT B CO3JaHHH TIpa-
BUTAHOHHOIO AABJCHHA, & ABJAAIOTCH JONOJHHTENbHBM CONPOTHB-
JIeHHEeM,
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A3pojMHaMHYECKHH pPacdCT eCTeCTBCHHOH BEeHTHJSILHH 3aKJI0-
YaeTcs B ONpelesieHHH pPa3MepoB HONEPEeYHOro ceyeHfs KaHauoB
¥ HX CONPOTUBJICHHUS ABHXKEHHIO BO31yXa.

3anaBasicb CKOPOCTbIO [BHIKEHUS BO3JyXa U, M/C, BBIYHCJSIOT
npejiBapuTesbHOE CedcHye KaHaJoB f, M%, 1o dopmye

f = V/{36000), (111.52)
rie V —3agapHmi 06BeM BHTIKHOMO BO3AyXa Ha paCyeTHOM ydacTke, M3/u.

I mpe/lBapUTEIbHOrO pacyeTa pPEKOMEHIYIOTCH CJe/lylouiue
CKOPOCTH /[BHXKEGHHsI BO3AyXa: B BEePTHKAJbHbIX KaHajaxX BepXHero
sTaxa — 0,5-+-0,6, u3 KaxKa0ro HUKEPACHOJIONKEHHOTO TaXKa — Ha

i ; d,mu
-2 z //
1 SO 800
2 " Bemep
6~ - 600 -
- [—3
-
~_ ~g 0
200
st
1000 2000 3000 4000 5000 6000 7000
l a
L m¥y
Puc. 111.37. Hedaekrop LIATU Puc. 111.38. Homorpamma ans noaGopa

! —sout-konmak; 2 — janku: 3 — kouycupilt  Aedaextopos Thna LJATU
HIHTOK; 4 — nnd)d)ysop, 5 — nanyGoK: 6—
Kopmyc

0,1 6onmbiue, yeM H3 IpeJBIAYLIEro, HO He BbLIe 1; B COOPHHIX KOJ-
JEKTopax — He MeHee |, B BHITsXKHOH maxte — 11,5 m/c.

OmnpejeneHde notepu JaBJjeHUsl HA TPEHHE B MECTHHIE CONPOTUB-
JEeHHS NPOU3BOAAT 10 MeTOJMKe, usjoxceHHo# B § 11.3. Ecau Be-
JHYHHA TOTEPb OKaKeTcs BhIllle PacIo/JaraeMoro JaBJ/eHHs, ompe-
aeqasiemoro no gopmyse (I111.50), To neo6XoaUMO BBITOJHHTbL OJHO
M3 CJe/lyIOIHX MepONpUATHH: yBeJHUYMTh CEYCHUs KaHAJOB; YCTpaHu-
BaTb JBa KaHa/la BMeCTO OLHOFO;, YCTAHABJAHMBATL OCeBOH BEHTUJSA-
TOp /ISl YBEJHUCHHS TATH UJIH AedaeKTop.

Hedaexkrop (puc. 111.37) npencraBasier coGo#i Hacajok, KOTO-
PHIi CTABUTCA-B YCThe TPYO MJH IIaXT, a TaKXKe HEINOCPECTBeHHO
HaJ BBLITSOKHEIMM OTBEDCTHAIMH B KpHIIAax 3J4aHHf. [TpHHUHUI Jel-
cTBHA e(JeKTOPa OCHOBAH @ HCIOJNb30BAaHHH 3HEPTHH MOTOKA BO3-
nyxa — Berpa. [Ipu obrekaHuum Bo3JyXoM B JI060BOH 4YacTd acd-
JIEKTOpa CO3/aeTCsl 30Ha NMOJIOXKHUTEJNbHOrO AaBJIEHHUS, a B OCTaJbHOMH
yactu (npUMEpHO B/; mepUMeTpa) — 30HA DPaspsAXKeHHS, YTO CIO-
cO6CTBYET YCHJIGHHIO BLITSIXKKH BO3JAyxa M3 HoMellenus. Hauboib-
ilee pachnpocTpaHeHue Hallau Aeduekropbl THna LIATH kpyrao#
(nokasauHofi Ha puc. 111.37) u kBagpaTHO! GopMHL
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TTon6op nedaerTopoB yIO6HO NPOU3BOJAHTH C IOMOLIBIO HOMO-
rpamM. Ha puc. 111.38 npusenena nomorpamma ajas mojg6opa iaua-
MeTpa marpybka Jediiexropa NPOH3BOAMTENbHOCTBIO L, M3/4, 1o
CKOPOCTH BeTpa 6€3 yyera rpaBHTALLHOHHOTO JABJIEHUS.

B coBpeMeHHHX 31aHuUsX TOCTHHHU, KaK YKasblBajJoCb, NPOEK-
THPYeTC MeXaHH4YeCKas BEHTHJALHs, KOTOpas IPH 3TOM MOKeT
obopyoBaThes CHCTEMO¥H ) 6)
KOHIMIHOHHPOBAHUS  BO3MY- . + A A
xa. [lpurounass ycraHoBka H I
HEeHTPaNbHBIA KOHAM HOHED
MOTyT pasMelaTtbcs B TexX- ‘f‘o

K

5 7
HUYECKOM MOAMNONbE, Ha 1-M ;{ 1 .6
sTaXe MU NOCJHeJHEM TeXHH-
YeCKOM 3Ta)ke, a BHITAXKHaf Kk 4

(y %
ycTaHOBKa — Ha TeXHHYeCKOM
<99l S
I |
K
[<}

sraXe. Pasgaga BosAyxa IO
ITa)¥XaM U KOMHATaM, a TakK-
XKe BHTSXKKA €ro OCyllecT-
BJSIIOTCS. IO BO3LYXOBOLAM, [
00be/IMHEHHBIM B BEePTHKaJb-

5]
- ]

HHH WA  TOpPU3OHTAJbHBIN = 19 [{>
14

—

kossekropu  (puc. 111.39,a

u 6). > 4] y ( 3 "
B 3panusx BHcCOTOR je- H
CSITb 3Taxkell M 6oJee Ha Bb- B / 4 d
. |
> N J 4 l
O
Puc. 1I11.39. CxemMm B03Ayx0BONOB J_ < ID H < <
MeXaHHYeCKOR TN pPHTOYHO-BHITSKHOM - H
BEeHTHJISILHH MHOrO3TaXHHX XKHJBIX > N3 <]'| N 4
H OGLIECTBEHHHIX 3/ aHHMA H
4 — CHCTeMa ¢ BePpTHKaANbULIMH KOJJIEK- .4 q_ .4
TopaMH; 6 — CHCTeMa ¢ TOPH3OHTAJbHbI- 8
MH KOJAJNEKTopamK; I — BHTAXHEE OT- [
BEpCTHA; 2 — BepTHKAaNbHBII KoJseKTop; D] \2 4 “4
3 — oTBETBJEHHE BO3AYXOBOAA; 4 —ca-
MO3aKphIBaIOHHecH o6paTubie KJjamawubf; C RN ]
5 — KknanaH, aBTOMaTHYeCKH OTKPLIBAIO- LQ\]
U.Ulﬁcﬂ NpH ocCTaHOBKe BEeHTHaATopa H
noabeMe TemnepaTtypoi B Touke K A0 o v
50 °C; 6 — BeHTHaATOP: 7 — Kjanau; & — 7 7
NPHTOYKBIE OTBEPCTHHA; 9 — MpuTOuUHas X ¢ va 7
yYcTanoBKa MjH KOHAHUHOHED 9 6 6 -9

TSKHBIX BO3JYyXOBOJAX JBYX BEDXHHX 3Taxcell Heo6Xxomaumo Hpeny-
CMOTPETb YCTaHOBKY CaMO3aKPHBAIOIIMXC OOpaTHHIX KJamanos 4,
a Ha NPHTOYHBIX H BHITSKHbIX 11aXTaX, PacloJOXKEeHHHX Ha TeXHH-
YECKOM 3Ta)ke,— KJallaH §, aBTOMATHYECKH OTKPHIBAIOUIUHCA IPH
OCTAHOBKE BEHTHJSITOPA H NMOAbeMe TeMIlepaTyphl B maxte 10 50°C.
OTH MeponpHATHS HeoGXOAHMH 1/ IePeKpbITHS BO3/YXOBOLOB
JABYX BEDXHHMX 3TaxkeH M yJajieHHs BO3JyXa W3 CHCTeMB B Cayuae
BO3HHKHOBEHHS I0XKapa B 3/aHHH.
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14.2. Bentunsauyn obuiecTBeHHLIX 3/aHMH

O6umecTBeHHble 3[4AHUA MO CBOEMY HA3HAyeHHIO BE€CbMa pasHo-
obpasunl. Iloatomy pasauunbl TpeGOBaHHA K BO3AYLWIHOA cpele
B HUX M KOHCTPYKTHBHOe O0(bOpMJleHHe cHCTeMBl BeHTHJsiuMH. Hamu-
YHe B OAHOM H TOM JKe 3]aHHHM ITOMELIEHHH pa3JIMYHOIO HasHaye-
HHS ycJoXHseT ee. PaccmoTpuM HauboJsiee cyluecTBeHHbIe 0cOoGeH-
HOCTH BEHTHJSIUUU TAKUX 31aHHH.

HeTckue sicau-caipl. B OCHOBHBIX ITOMeIEHHSIX NETCKHUX scJael-
cajoB KpaTHOCTb BO3ayXooGMmeHa cocTtaBasieT 0,5—2, Bo Bcnomo-
rateJbHBIX Homemenusx — 10 5. IIpoekTHpyercs, Kak MpaBHJIO,
CHCTeMa HPHUTOYHO-BHITSIKHON BeHTHJISIUMH C €CTeCTBeHHHM HOOYXK-
JeHueM [BHIKEHHsi BO3JayXa. B cnajJbHax U koMHaTaX JIHEBHOTO
npe6biBaHUs jeTel POGKTHPYETCA CaMOCTOATE/bHAS €CTeCTBEHHAs
BBITSIKKA AJ1S1 KaXX10# AeTCKOH IPYNIEL

B rpynmoBbX M UrpaJibHO-CTOJIOBHIX HOMEIIEHHAX npeﬂycmanH-
BaeTcsi CKBO3HOe HNpoBeTpuBaHue. B noMeleHusix ¢ QJIHTEJNbHBIM
npebbiBaHUEM jeTell 6oJiee NOJIOBHHB OKOH JAOJIKHBI HMETh OTKHJ-
HbEle (ppaMyru U GOKOBble IMUTKH AJIsl HaIpaBJeHHS IOCTYNAloIEero
XOJIOLHOrO BO31yXa BBepX.

B cauuTapHubX y3JaX BHITSXKA BO3AyXa JOJKHA NPOU3BOAMTLCA
oceBbIMH BeHTHAsTOpamu. Ilomelnenuss uzoJsiTopa OOGCHYKHBAIOTCH
OTAeJNbHbBIMH BBHITSDKHBIMH KaHanaMHu. IlogorpeB HapyXHoOro Bo3-
AyXa, MoaBaeMoro B AETCKHE KOMHATbI, H30JISTOPBH, KOMHATY Ilep-
COHAaJa, KYXHIO, MPOU3BOJAUTCS B NPUTOYHBIX WIKadaxX HAU B IOX-
OKOHHBIX NPHTOYHLIX YCTPOHCTBAX.

O6meo6pasoBarenbhble KO, IHKOJAbL-HHTEPHATHI H Ipodec-
CHOHAJbHO-TEXHHYECKHE YUHIHINA. Bo3nyxoo6Menbl B OCHOBHBIX IO~
MEUIeHUsX HPHHUMAIOTCS U3 pacueTa He MeHee 16 m3/u y1a opmoro
yuauierocs, B 1a60paTOpHSIX C BPeAHbIMH BblJeJieHUSIMU H B y4ueOHO-
IIPOU3BOACTBEHHBIX MACTePCKHX — IO pacuyeTy, B &KTOBOM 3ale —
40 M3/u na vesoBeka, B CIOPTUBHOM 3aJie — 80, B KHHOAYAHUTOPHH—
20; B cnajbHBIX KOMHAaTaX M aAMUHUCTPATHBHO-XO3HCTBEHHBIX TO-
MeIeHHAX BO3AYyX000MeH AOJXKeH ObiTb 1—I1,5-kpaTHbM 10 00B-
eMy HoMelneHut.

st OCHOBHEIX TNIOMelIeHHH HpelyCMaTpHBaeTCs MeXaHHYecKas
IIPUTOYHO-BHITSXKHAS BEHTUJISILHUS C HAIPEBOM HAapPYXKHOIO BO3JAyXa
B KanopHdepax. PeuupKyasuus Bo3nyXa B cHcTeMaX NpPUTOYHOH
BEHTUNSIUUY YUeOHLIX IOMELIeHUN He AONyCKaeTCs.

HenocpencTBenHo U3 y4e6HbIX NOMENIEHUN eCTeCTBEHHBIM ITyTeM
yoajseTcs BO3AYX B KOJHYeCTBe OJHOKPATHOIO oObeMa NMOMeINeHHH
B uac, OCTaJbHON OOBeM BO3ayXa YAaJjsieTcs 4Yepe3 BLITSXKHBIE
mKagpbl ¥ cCaHUTapHBe Y3JIH.

PekoMeHyeTcsi IpeiycMaTpHBAaTh CAMOCTOSITENbHBIE IIPHUTOYO-
BRITSIJKHBIE CHCTeMbl BEHTHJISILMU AJIi aKTOBBIX H CHOPTHBHBLIX 3a-
JIOB, NabopaTopui, criajbHLIX KOMHAT, KYXOHb, CTOJIOBbIX, MacTep-
ckuX. -Takoe peulende obecleuHBaeT 3KOHOMUUHYIO pabOTy BeHTH-
JSALMH, TakK KakK B 3THX IOMEUIeHUAX OHa BKJIOYAETCH TOJBKO
B IlepHoA X (PYHKUHOHHUDOBAHHS.
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[Topauy nputoyHoro Bo3ayXa CJeAyeT NPOU3BOAUTH HEnocpen-
CTBEHHO B IIOMElleHUsI, 3a HUCKJIo4eHHeM usabopaTopuiéi ¢ Bpel-
HBIMH BblaesieHUAMH. B HHX HE0OXOLHMO €O31aTh paspexelue, IO-
3TOMY INOAAIOT TOJILKO YacTh HPHTOUHOro Boszayxa (e metee 70 %
OoT oO6beMa IPHTOKA), OCTaJblyI0 4acTh NoAalT B Kopuuop. Kouau-
YeCTBO IPUTOYHOTO BO3JAYyXa B TAKHX IOMELIeHHUSIX NOJXKHO ObITb Ha
10 % melble KOJMYECTBA yAaJsI€MOr0 BO3AYXa.

Becb 06bem BBHITSIXKHOTO BO34yXa H3 JabopaTOpHil noJIKeH yaa-
JATbCS Yepe3 BHITsKHble WKa(pbl. B oaHOll BBITSXKHON cHcTeMe J0-
nyckaeTcsi o6beiuHeHue He GoJlee JBYX BHITSKHBIX IIKa(OB OJHOrO
nomemenus. [Ipu aTom yaansemble BpeIHOCTH He AOJDKHBI 06paso-
BbIBATh B3DBIBOOIIACHBIX H $1JOBUTLIX cMecel.

BoabHHub ¥ MONHKAHHHKH. Tpebyemble METEOpOJIOrHYECKHE Ma-
paMeTpbl BO34YIIHON CpeAbl B MOMeIIeHHsIX GOJbHHL, H MOJHKJIUHUK
BecbMa pasHooGpasHbl. Hanpuwmep, Temnepatypa Bo3nyxa B NoMe-
LeHUSX HOpMUpPYeTcs B Hpenesax ot 2 o 25 °C. B manarax, ka-
OMHeTax Bpauel, NPOLELYPHBIX TeMIlepaTypa AOJ/UKHA NOALEPIKHU-
BaTbCsi B npefenax 18—22 °C, B aymeBbix H Bauubix — 25 °C.
B omnepauuoHHBIX, HAPKO3HLIX, POAOBLIX, PEaHHMALMOHHLIX U NOC/Ie-
oNepalnHoHHbIX NaJaTaX OTHOCHTEJIbHAS BJAXKHOCTb BO3ayXa AOJIK-
Ha 66T 55—60 %, a moaBuXHOCTb Bo3ayxa — e Bbime 0,15 m/c.

Bo3nyxoo6MeH B OCHOBHOM OINpelesisieTCs CaHHTapHBEIMH HOP-
MaMmH (Hanpumep, B nanatax — 40 m3/4 na 1 KO#Ky) H KPaTHOCTbIO
ofmena (MoxkeT OHITH B IIpegesax oT 1 no 10). B nekotopbix mome-
HIEHHSIX BO3AYX000MeH OIlpefessieTcst O pacueTy Ha acCHMMJSLHUIO
BpeqHOCTell (masaThbl, OnepauHOHHbIE, HAPKO3Hbe, IIOMEILEHHS CTe-
PHJH3ANHOHHBIX H Ap.).

B GoabpHHuax, NMONMKJIMHHKAX H aMOyJaTOpHsAX IpH HaJMYHH
B HHMX (DH3HOTEPANeBTHYECKUX, PEHTTEHOBCKHX H OIepalUOHHBIX OT-
JeJIeHHuH IpegycMaTpHBaeTCst MeXaHHYCCKasi HPUTOUHO-BBITSIKHAA
BeHTHJAALHUs. [ ONlepallHOHHLIX 6JIOKOB, PeHTTeHOBCKHX Kabuie-
TOB, POAOBHIX, 1abopaTopHil, rpa3se-, BoaoaeYeOHUL NPOEKTHPYIOTCS
CAMOCTOSITE/IbHbIe CHCTeMBl NPHTOYHO-BHITSKHON BeHTHAsUUH. [o-
IycKaeTcss 06 beAUHeHHe BEHTUASIME HECKOJIbKHX IOMEIIeHHH ¢ OH-
HAKOBBIM PeXXKHMOM.

KonpuuuonupoBanue Bo3ayXa HeOGXONHMO IpelycMaTpHBaTh
B ONlepallHOHHBIX, HAPKO3HBLIX, POAOBHIX, pPeaHHMMALMOHHLIX, HQCJe-
ollePalHOHHBIX B B HEKOTOPbIX APYIMX NOMelIeHHAX, Tle perjameH-
THpPOBaHa OTHOCHTeJIbHAs BJIaXKHOCTb BO31yXa.

HapyxHblit BO3ayX, nMogaBaeMblii B OCHOBHbIE NMOMELICHHSA, A0JI-
JKeH OyHmaThes B OaKTePHOJIOTHUECKHX (DHJbTPaX, yCTaHaBJHBae-
MBEIX NOCJIe BeHTHJsiTopa. [IpUTOYHBIH BO3AYX AJS ONEpauHOHHBIX
clieflyeT OYHINATb B IPUTOUHBIX IIKadax, npornyckas depe3 BaTible
(PHUAbLTPLL

OpraHnzauMs BHTSKKH 3aBHCUT OT Ha3HAYEHHS NOMellelHs.
BuITsiKHAs BeHTHJSUHS yCTpauBaeTcs AJs BceX NoMeueHuit. B uu-
(heKUHOHHBIX KOpIycax INpeayCMaTpHBaeTCs CaMOCTOsiTe/IbHAs ec-
TeCTBEHHAs BHITSXKKA U3 Ka)kjaoro Ookca. B momeineunsnx olepauu-
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OHHHX U HAPKO3HLIX BHITS2KKA BO3JyXa OCYLIECTBAseTCS U3 BepxHell
30HB], B Irps3efieyeOHbIX U PEHTTeHOAHAarHOCTHYECKHX KabumeTax —
U3 BepXHeH U HUXKHEH 30H.

KuHotearpol u kay6bl. OCHOBHHIM MOMEIeHHEM B KHHOTeaTpax
u Kaybax saBJAseTcs 3PUTENbHBIH 3aJ, TeMIepaTypa Bo3ayXa B Ko-
TOPOM JOJIKHA Nojjep:KuBaThcs B mnpegenax 16—18°C B xosoa-
HBEII [epuoa roga u e 6onee uem Ha 3 °C Bpllle pacyeTHofi TemIie-
paTypel HAapYyXHOro Bo3jayXxa B JieTHHH INepuoa. Bosayxoobmen
B 3DUTEJNBHOM 3aJjle ONpeje/siloT IO JIETHEMY PeXHMy HA acCHMH-
JALMIO M3OHITKOB TeIljia, BJAard, a TakXe YIIEKHCJIOro rasa o
ITOK. Ilpu pacuere Bo3nyXoo6ME€Ha TEIJIONOCTYIIEHHE OT OCBe-
IIEHHST He YYHTbHIBaeTcs. Bo3ayxooOmen po/iKeH 6bLITh He MeHee
20 M3/y Ha yeJioBeKa.

B 3puTenbHbIX 3ajJax BMeCTHMOCTbio 10 600 wes. ycrpauBaercs
MeXaHHYeCKasi IPUTOYHO-BBHITSKHAS BEHTHJIALMSA C yuyeTOM ecTecT-
BEHHOTO NpPOBeTpUBaHHUs 3aJia B JeTHuil nepuoi. Ilpu BMecTuMocTH
3ajna Gosee 600 yen. HOPMH PEKOMEHAYIOT NPOCKTHPOBAHHE CHC-
TeMmbl KOHAULMOHUPOBAHUS Bo3ayxa. B xoJsoqHbIf Nepuosa ronanpu-
MEHSIETCS PELHUPKYJsillus BHYTpeHHero Bo3iyxa B o6beme 50 % ot
KOJIHYECTBA BHITSXKHOTO.

Cxema Bo3AyXopaclpejieeHust B 3pUTE]bHOM 3aje BbIOHpaeTcs
Tako#, yToOH OHA HCKJWOUYUIA o6pa3zopaHue 3aCTONHBIX 30H U HE J10-
nyckana oulylienuss AyTps. IloaBHKHOCTE BO3AyXa B 3aJjle HPHHH-
MaeTcs He Gonee 0,3 m/c B xosoauwiii nepuon u 0,4 M/c B Tenabli.
IMpuTounsift BO3ayX COCpPeJOTOYEHHO IOJAaeTcsi B CTOPOHY 3KpaHa,
OT HEro WJH paccpenoTOYeHHO ¢ GOKOBHIX cTOpoH. B 3asax Bmectu-
MocTblo GoJsiee 1000 yen. pexomeHayeTcs: Iogadya BO3AyXa Ha ABYX
YPOBHSX OT 3KpaHa. BHITAXKKa NPOU3BOAUTCS Yepes3 OTBEPCTHS B TOP-
IeBHIX CTEHAX JKpaHa, yepe3 MepeKkphiTHEe HAH 60KOBbe cTeHH. Boa-
IyX Ha PeUMPKYJSALHUI0O MOXeT TakxKe 3a0HPaThCsl yepe3 HepeKpbl-
THe, TOpIEBble CTEHH SKPaHa, [0J 3KpaHoOM. '

B ¢oite ycTpauBaercs .oTaespHas uad o0mias co 3PUTENbHBIM
3aJI0M CHCTEMA BEHTUJALMH. B noMemenusx o6ciyXKuBaHus, aiMH-
HUCTPATHBHLIX, a TakXe B KJYOHO# 4acTH IPOEKTHpPyeTCs CaMo-
CTOSITe/IbHAs CHCTEMA BEHTUJISLMU: MEXaHHYeCKas IPHTOYHAs
B KOMHATaX AJNs 3aHATHH, 3ajaX, 6u6JIHOTEeKe, KOPULAOPAX; €CTeCT-
BeHHAasl BHTS)KHASA—B JPYIUX NOMEHIeHHSX; BHITSKHAS C TOMOLUbIO
BEHTH/JIATOPOB — B KYPUTEJbLHBIX H CaHy3/1aX.

B RuHONPOCKUMOHHOR [OJKHA OLITL 3alpPOEKTHPOBAHA CaMO-
CTOsITE/IbHAS MEXaHHYeCKas NPHTOYHO-BLITAXKHas BeuTwiauus. I1pu-
TOYHBIH BO3AYX0BOJ /[ONYyCKaeTcs IPUCOSAMHATbL K obuiell ceTH, HO
C YCTaHOBKOH IPOTHBONOXAPHOro KJjanasa. B akkymyJsTopHO#
C KHUCJOTHBIMH aKKyMyJsTFOPaMH U KHCJOTHOHR cJenyeT OPraHH30-
BbIBaTh CaMOCTOSITEJIbHYI0O MEXaHHYECKyl0 BBHITAXKY ¢ o6opynoBa-
HHeM BO B3pbLIBOOe30NacHOM H KHCJOTOCTOHKOM HCHosHEHHH. Bos-
AyX JMoJIKeH 3abupaThC y IOToJIKa M Ha Bricote (0,3 M 0T moJja.
B aKkRyMyJATOPHOH cO I1HEJOYHBIMH aKKyMyJaTopamy BO3AyX 3a-
6upaercs TOJDLKO IO/l TOTOJIKOM.
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14.3. Bentunauyus npeanpustiii GbiTOBOro o6cay)KMBaHUA
M o6ecTBEHHOro MMTaHus

lNpepnpusitug GuiToBOro OGCAYKHBAHHS HaceJeHHSl. B TexHosO-
THYECKHUX [OMEIUEHUAX NpeAlpUATUH OLITOBOTO 0OC/AyKUBaHUs BO3-
MOHO BblJeJleHde Pa3Hoo6pa3HbIX ra3o- M MapoodpasHbX BPeLHO-
CTeH, Temsa, Bjary, Nblid. VICTOYHHKOM BbIJeJEHHSl rasoB W HapoB
fBJseTcs 060pyAOBaHHe B LeXax XHMHYECKON YHCTKH OJE€XAbl, pe-
MOHTa O6YBH M KOXTaJlauTepeH, IepemjieTHbX paboT, peMOHTa H3-
JEeNHA U3 mjacTMacc u jap. Telso BelaensieTcss TakXe npu paboTe
3JIEKTPOABHraTeNel, NpH rJa’kKCHUH ONEXJbl, MOCETHTeNAMHU U 00-
cJyXuBaloulum IepcoHasnoM. VMcrouHHKRamu BJaroBLIACJIEHHHA SIBJISA-
I0TCS1 pas/IMyHble TeXioJioruyeckue npouecchl. CocTaB H KOJIHYECTBO
BPeNHBIX BbiZeJeHHH OT TeXHOJOTHYECKOro oGOpYAOBaHHsl NPHHH-
MAalOTCSl B COOTBETCTBHH C TeXHOJIOTHYECKO# YacTblO NPOeKTa.

B nomemeHuax npeanpusitTuii GBITOBOro O6CHYXKHBaHHS Ipeny-
CMATpPHBAaeTCH MeXaHUYeCKas IPUTOYHO-BLITSIKHAS BeHTHJISIUS.
O6opynoBanue co 3HAYUTE/ILHBIM BblA€JeHHEM BPEHBIX ra3oB U Ila-
POB ycTaHaBJIHBAeTCs B 0COGOM IOMEIEHHH. ¥YpaJieHue BpeanocTell
0T 060pynOBaHUs OCYIIECTBJASIETCS MeCTHHIMH oTcocamu. [Ipu Ha-
JIMYUH B BEHTHJIALMOHHBIX BHIOpOCax HapoB XJIOPITHJICHA, TPHXJIOD-
STHJIEHA U APYTHX BPEAHLIX Ia30B IPHHHMAlOTCH MEPHl IO HX HEli-
TpaJM3alM{ B CaMHX MalldHaX, a BLITAXKKA BO34yXa IPOH3BOJUTCS
nyrem ¢akeapHoro Bbibpoca.

Beutunanus nomenjeHuil, rae ycTaHOBJIEHB 00e3XXupHUBalOHINE
MaIIHHbI, 10J)KHA OBITH paccyuTaHa Ha 15-kpaTHH BO3ayXoo6MeH.
HenocpeacTBenno B 9TH noMeneHus nopaercs okoso 30 % nputou-
HOTO BO3AyXa, OCTaJbHas YacTh IIOCTyNaeT B INPHUJEralouiye Io-
Menlenuss. Takum o6pa3zom obeclieyiBaercs HoAAEpXKagHe paspe-
JKEeHHsl B IOMeUIeHUSX. MecTHHE OTCOCH U3 3THX HOMellellH# He
JOJKHBI IPUCOEAHHATBCSA K APYTUM BEITSIKHBIM CHCTEMAaM.

MecTtHple oTCOCH TPHMEHSIOTCS JJIsi YJaBJHBaHUs BpeaHoCTeH
B MecTax O0pa30oBaHHs U yaaJeHHs HX C YaCThi0 BO3Ayxa U3 IoMe-
ueHufi. OTcOCH KOHCTPYHPYIOT TaK, UTOGLl OHH HE JONyCKalH Mpo-
HUKaHMs BPeaHBIX BbiieJeHUH B pabouyio 30HY NOMEleHHUH.

Ha puc. 111.4 (cm. ra. 10) 6bik Noka3aHbl HEKOTOPHIE BHALI
MECTHBIX OTCOCOB. BHITSIKHBIE 30HTHI CjyKaT A/ yJaBJHBaHUs [O-
TOKOB, HalpaB/ieHHbBX BBepX. OHH ualle BCero yCTaHaBJIHUBAKOTCH
HaJ TOYEYHHIMH HCTOUHHKaMH TeI1a, HalpUMep HAaA KYXOHHBIMH
MJIMTamMH, Ky3HeUHbIMH ropHaMH. BopToBble oTcOCHI NpHMEHAIOT 415
yAaJ€HUs BpPEAHLIX BBHIAEJEHHA C IOBEPXHOCTH pPacTBOPOB, Ha-
XOAAIUMXCA B Pa3jHyHBIX BaHHAX, Tle HPOH3BOAATCH MeTaJJollo-
KpHTHe H TpaBienHe. KospueBHIMH OTcocaMu 060PYAYIOT Kpyriibie
BaHHHI.

BuiTsokHBle IIKAQH cayXaT MJIs yaaJeHusi BpeaHocreli, Bblje-
Jgsiomuxcss B wkady. Jns sToro Bo3ayx noiacacbiBaeTcsi BHYTPb
mkada u3 noMemtenus. [ToxcacbiBanue Bo3AyXxa NMPOHCXOAHT Yepes
OTBEPCTHE, KOTOPOE OAHOBPEMEHHO sBisercss pabounM. O6pasyio-
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ipecs B wWKadgy BPELHOCTH YAaJSIIOTCS BMECTC € BO3AYXOM HapyKy
eCTeCTBEHHbIM HJIH MeXaHHYCCKUM Iy TeM.

O6beM BBITSKHOTO BO3JyXa ONpeaeasieTCsl ¢ Y4eTOM YCJOBHMS,
4yTO BbIOMBaHHe 3arpsi3HEHHOr0 BO3AyXa M3 Wwkada B IoMelleHUe
He IPOUCXOAHUT, 1o dopmyne (I11.21).

banu. OcHOBHO#l BpeaHOCTbIO, AJisi 60pbOLI C KOTOPOH NpeaHas-
HauaeTCsl BEHTHaAUUA OaHp, sIBASIeTCH H3OLITOK BJart.

Banu o6opyayloTcst MexaHMYeCKOH NPHTOYHO-BBHITSXKHON BeHTH-
asiuvelt. TIpHTOk Bo3ayxa oprauusyeTrcsi LEHTpPasHM30BaHHO, a4 BHI-
TSXKKA YCTPAHBAeTCs CaMOCTOSTENbHAS U3 IHOMEIIGHMH MbIIbHBIX,
JLyiieBbIX, NapUJbHLIX, Pa31eBaJjbHblX, TPA3HON H OTAJNBHO YUCTOH
IOJIOBHH, Ae3HH(pEKUHOHHBIX Kamep, caHys3JoB H T. A. [IpuUTOuHBIH
BO3AYX JOJI:KeH IoAaBaTbCsi B OCHOBHble nomemenus Oauu. Cko-
pOCTb €ro B IPUTOYHBIX PelieTKax He AOJuKHA npeBblmiath 0,7, BO
BCIIOMOTaTeNbHBIX MoMeleHusix — 1,5 m/c.

B paszeBasbHBIX M MbLIbHBX JOINYCKaeTcsi ycTpOHCTBO BO3ayill-
HOTO OTOIJIEHMS], COBMEIUEHHOr0 C BEHTHJsALMEH, NMPH 3TOM TeMIle-
paTypa IPHTOYHOrO BO3AyXa He AoJKHa npesbimath 70°C.

B nesundekyHoHHbIX KaMepax Heo6XOLHMO NPeiyCMOTPCTh aBa-
pufiyio BeHTHJAnMIO ¢ 9-KpaTHON BHITsKKOH. [IpHTOK BO3ayxa
B TOM CJy4ae OCYIIEeCTBJISIeTCS yepe3 OTKpblBaeMble OKHA U JBepH.

llpaueynble. B mpaueuHblXx NPOEKTHPYIOTCS CHCTEMbl MexaHHye-
CKOJl IIPUTOYHO-BLITSIKHON BEHTH/IAUMM. B CTHpPaJbHBIX U CYILIMJIbHO-
IJIaJMNABbHBIX [exax NMPUTOYHHIH BO3AyX AOJIKEH M0AaBaTbCsl B BepX-
HIOI H pabouyio 30Hbl, B APYruX I[OMELIEHUSX — TOJNBKO B Bepx-
HIOIO 30HYy. BHITS:KHBIE CHCTEMBI CcjaeayeT HPOeKTHPOBAaThb OT/JeJbHO
IJIsL nexa NpHeMKH 6esibsi, CTHPAJbHOIO [eXa, CYMHJbHO-TJIaaAU/b-
HOTO Hexa, AYieBbX U canysJsoB. CyLidJbHO-IJIaAHIbHEE MAIIHHBI
060pPYAYIOTCST MECTHBIMH OTCOCaMHU.

CxeMa JABMKEHMs BO3JlyXa B IpadeyHbIX AOJXKHA O6GecrneyuBaThb
nmepeTekaHyde BO3AyXa M3 HOMeIleHH{l Bbgaud YMCTOro 6esibs B 110-
MeIeHHs1 IPUeMKH IPSI3HOTO 6esbs.

B mpaueunbix npousBoauTenbtocTblo 3000 kr Geabs u 6GoJee
B CMeHy DeKOMelayeTcsl YCTPOHCTBO BO3AYLIHOIO OTOIJIEHMs, CO-
BMEIIEHHOrO ¢ BeHTuJsuMell. B nmomeuieHHu cOPTHPOBKU 6elibs B 10-
HOJIHEHME K OCHOBHOH MNpeaycMaTpHBaeTcsi aBapHHHas BeHTHJIA-
1M ¢ KpaTHOCTbIO BO34yX0o6MeHA O NPHTOKY 14, MO BLITSIXKKE —
18 1/u.

Hpennpusitus 06mecTBeHHOro nHTaHusa. Bosayxoo6wmenbl B Io-
MelleHHAX CTOJOBHX H PECTOPAHOB OIPeJeJISIOTCS B COOTBETCTBUU
¢ ykazanuamu CH 87—60.

CucTeMBbl MexaHMYecKOH IPHUTOYHO-BHITSKHON BEHTHJSIUMH NPO-
eKTHPYIOTCS DPa3iesbHbIMH [JIS TOProBOro 3aja M IPOM3BOACTBEI-
uplx nomelleni. B cromoBbix na 100 mocamouHblx MecT Aonycka-
eTCsl BBLITSKHAS BEHTHJALMS 6e3 opraHd30BaHHOro HpUTOKa. B cro-
JgoBbix Ha 250 Mect u 6GoJjlee, a Takke B pecropaHax l-ro kaacca
JOJIKHEL 6BITb NPEeayCMOTPEHbl CHCTeMbl KOHAMIHOHHDOBAHHUSI BO3-

ayxa.
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[Ipurounbifi Bo3ayXx AosKeH NMOAABATLCS B KYXHIO, TOPSYHE KOH-
JHTEPCKHE, 3arOTOBOYHbIE H MOEUHBIC TOMEIEHHS, a TaK:XKe B KOPH-
AOpE M TOproBule 3ajbl, B gpyrde IPOH3BOACTBEHHBIE MOMeEIEHHS,
a Takke B CKJaJACKHe, aAMUHHUCTPAaTHBHbIE, BCIOMOraTe/ibHbie MO-
MCLIEHHsI TOPTrOBOTO 3aJa HNPHTOYHBEIN BO3JAyX INOCTYNAeT M3 KOpH-
JIOPOB HJIKH 13 OCHOBHBIX HOMeIieHHH. .

BuTskka Bo3ayxa OCYIMECTBJISICTCS M3 KYXHHM M APYTUX NIPOM3-
BOACTBEHHbIX oMeleHUi. g 3TOro Haja KyXOHHBIMHU NJIMTaMH IPO-
eKTHPYIOT KOJiblieoOpasHble BO3AYXOBOAE C OTCOCOM H3 BHYTpEH-
Hell yacTH Kosbua. BHyTpeHHHe pa3smepbl KOJIbLEBOIO BO34yXOBO1A
NOJIKHBI 6bITb 6osibiie rabapuToB ImiMTH Ha 0,5 M ¢ Kaxa0# cTO-
poubl. KosbueBo#t BO31yXONPOBOA HPUCOEAMHSIETCS K BBITSKHOM
BeHTUJIANMOHHOH Kamepe. B Hacrosimiee Bpemsi IPOMBILJIEHHOCTbIO
BLIIyCKAaeTCsl KYXOHHOe 0060pyAOBaHHEe CO BCTPOCHHOH BBITSACHOH
cHcTeMol.

Kpome BHITSIKKH Haja IJIMTOM, HeOOXOAMMA BBITSKKA BO3AyXa U3
BepxHeH 3o0Hb KyxHH. OHa paccuMTbiBaeTCs Ha yAaJeHHe BO3ayXa
u3 KyxHH H 50 9 BeHTHJAUHMOHHOrO BO3AyXa M3 TOPrOBOro 3aja
H APYTHX CMEXHBIX ¢ KyXHeill noMelleHu#t, cB3aHHbIX C Hell Inpoe-
mamu. Ocradbhoit 06BeM BO34yXa H3 TOPrOBOro 3aJja yaaJsercs ca-
MOCTOSIT@/IbHON BBHITSDKHOH cHcTeMoH. Peyupkyasuds Bosjpyxa B IO-
MELIEHUSAX He JONYCKaeTcs.

CaHy3nbl M ayiieBbie Ha NPeANPUSITHAX OOIIECTBEHHOrO NHUTa-
HUSL 0O0PYAYIOTCS CAMOCTOSITENBHON BHITSKHOH CHCTEMOIL.

Marasunn. Heo6xoaumble BO3ayX0o6Mensl B TOPrOBHIX 3aj1ax
MarasHHOB ONpeAeJsIOT [0 PACYETy HJM IO KPaTHOCTH BO31yX000-
MeHa. PacyeT IpOM3BOAMTCSH HA acCHMHUJISINUIO TEIJIO- H BJAroH3-
ObITKOB U yaaJieHHe YIJIEKHCJIOrO rasa, BblaesisieMblX MOCeTHTEJsIMH
H obcJyKkMBaloOmMM HepconasnoM. IIpH 3TOM aeATeNbHOCTb NOCETH-
TeJiell NMpUPaBHUBAIOT K Jerkodl pabore, o6cyKHBAIOIHEro IEpco-
Hasla — K pa6Gote cpenneil TsikecTd. Boinenenve COp npunumaercs
paBubM 20 J1/y HA YeJOBeka.

UucJio /ofeit onpesesisioT HCXOAS U3 IJIOIIaAH TOPrOBOrO 3aJa,
npuxoasiuieficsi Ha OJHOTO YeJIOBEKa: B NPOU3BOACTBEHHBIX ¥ O6IIUX
IIPOMTOBApHbBIX MarasdHax — 10 2,5 M2, B Me6esibHbIX MarasuHax,
MY3blKaJbHbIX ¥ MarasuHax 3JeKTpoToBapoB — 3,5 M2 mna opHOro
yeJIOBeKa (BKJIouast IJIOHIaAb, 3aHSITYI0 060pyAOBaHHEM).

B pacyeTax yuMTBIBAIOTCS TaK’Ke TEILJIONOCTYIJIEHHS OT COJIHeY-
110ft pagMauuy yepes BUTPHHBI.

B wmarasunax c ToproBbiMM 3ajamd Ha 150 M? mpoekTupyercs
ecTecTBeHHasi BeHTHJSuMs, [pH O6oJbliclt IJOIMaAH — MexaHuye-
ckas. [Tpu o6weit nuomanu 2700 M? 1 Gosiee npH pacyeTHOl JieTHed
temnepatype 25°C M Bbliie HDpeAycMaTpUBaeTcsi CHCTeMa KOHIH-
uMoHMpoBaHusi BozayXxa. B IV cTpoHTesbHO-RIMNMATHYECKOH 30HE
(1o3kHble paloHBI) paspeuraeTcs INPOEKTHPOBAaHHE KOHAMLHMOHHPO-
BaHUsl BO3AyXa B MarasdHax ¢ TOProBBIMH 3aJaMH IION{aJbI0 OT
900 m2. B wmarasunax c¢ saJamM AJ8 DPOLOBOJIbCTBEHHBIX M IIPO-
MBIIICHHBIX TOBApOB INPeAycMaTpUBAIOTCA paslelbHble CHCTEMH

. BEHTHJALHH.
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B rtoproBbix 3ajsax, KpoMe 3ajoB ¢ XUMHUYeCKMMHM, CHHTeTHUE-
CKHMH HJIM HHIBIMH DaxyyMMH ToOBapamu, NONYCKAaeTCs peuHpKyJs-
LU BO34yXa, NPHYEM OOBEM HAPYKHOIO NPHTOYHOrO BO3AyXa AOJ-
JKeH cocTapJsAThb He Menee 20 M3/u Ha yenopeka.

B Heoxsaxknaembix kJaaoOBHIX YCTPAHBAETCS BLITSIXKHAS BEHTH-
JIAL S, B OXJ12K/1a€MbIX — IPHTOYHO-BBITSKHAS.

14.4. BeHTunsuus y6emmuiy rpakaaHckoit o6opoHbl

CucTeMBl BeHTHJsAUMH yOexumy rpaxaauckoit obopous (I'O),
KpoMe BLIMOJNHEHHS MMH OOBIYHBIX (DYyHKUHH — NoaaepxKaHus mapa-
METPOB BO3AYIIHOH cpeabl, TpebyeMblX IO CaHUTAapHO-THIHEHHYe-
CKHM HOpMaM, CJyKaT aJ5 3amMThl YKpbIBaeMblx Jwoae U 060-
pyaoBaHHs OT BO3iAeficTBUA MopaXalomHX (AakTOPoB OPyXKHS
MacCcOBOTO YHHYTOXeHHS. B COOTBeTCTBMHM ¢ 3THMH 3ajayaMu
B yO6exHiiax NpeaycMaTpHBAIOTCS TPH peXHMa BeHTUJSALUH: pe-
xuM | —yucras BeutunsuMs; pexum 1l — dunbrpoBeHTHAALMS;
pexum 111 — monuas usonsuus.

PexxuM 4HMCTON BeHTHJISAUUM ABJISeTCS OCHOBHBIM H BBOJLMTCS IIPH
3anoNueHHH y6eXXHila JIIoAbMH B yrpoXXawollu# nepuoi. BeHruns-
ILUSL B 3TOM peXHUMe obecreynBaeT MOAACPKaAHHE HOpMUPYEMbIX Ma-
paMeTpoB BO3IYIUHOMH cpeabl.

PexuM (QHUIbTPOBEHTHASAUUU BBOJAUTCA IIPH BLICOKOM YpOBHE
paaMoaKTHBHOIO 3apaKeHust mectHocTH (6oaee 100 peHTreH), 3a-
pa)keHHusl Hapy>KHOTro Bo3ayXxa oTpaBasioluMu BemectBamu (OB)
H 6akTepHasbHbIMH aspozodamu (BA). ITogapaemblil B momelenus
HapyXHH BO3AYX MoABEpraercsl OYHCTKE OT PanHOAaKTHBHOH IbLIH
(PIT), OB u BA B cnenuanbubix duabrpax. Bo Bcex nomeniexusx
y6exXHiia, paciosoXeHHbX B 30He IrepMeTU3alnuH, noanepKuBaercs
moamop Bo3zayxa He meuee 50 [la Bo uzbexkaHue cayuaHHOro mpo-
HUKHOBEHHSI B yOexMie HapyXKHOro 3apaeHHoro Bosayxa. Bxop
H BBIXOJ JIIOAEH H3 yOeXHIia pa3spellaloTcss B OTpaHUYEHHOM KOJIH-
vyectBe. [IpH HaJM4YUM 3aIUTHHX TamMOypoB BXOA H BLIXOA JOAed
OCYIIECTBJSIOTCS METOAOM LIIIO30BaHHS.

PexxuM moJiHO# M30/AU UM TIpelycMaTPHBART: MOJHYIO H30JASLHIO
y6exHuIia OT HapyXHOro BO34yXa, BHIKJIOUEHHe CHCTeM BeHTHJISALUH
(kpoMe cHuCTeM pEeUHpKYJIALHUM), 3ampelleHte BXoaa M BbIXoaa JIo-
A€l U3 ybexKHIa. DTOT peXXHM NPOeKTHpyeTcs MJs y6exkuu B Me-
CTax, rge Ha MOBEPXHOCTH 3€MJH BO3MOXKHBI MAaccOBbIC IOXKapHl
(necHple MAacCHBH, XpaHHJHUINAG He(dTeNpPOAYKTOB, HedTenepepaba-
THIBAIOLIHE NPEATPHATHS U T. II.).

Has co3nanusa noamopa B yGexkuile NpH TaKoM pexkuMe Aomyc-
KaeTcsl mojaya MHHHMaJbHOTO o6heMa HApyKHOTO BO31yXa C CXKHU-
raHuieM OKHCH yrjepoaa B HeM B crenHajnbHoM (QuibTpe.

Pexxum III BBoguTcs Ha KOPOTKMH CPOK HpH MaccoBbIX TMO-
Kapax Hajg ybOexumem, a TakXe B IepBblil mepHoj mocie spaep-
HOFO B3pbIBA BO H36exaHHe 3acopeHust (QUILTPOB pajHOaKTHBHOM
IIBLBIO.
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Tpebyemblfi MUKpPOKJIHMAT B YOE€XKHUILE ONMpeAeJseTcs, TJ1aBHBIM
o6pa3oM, TemJIo- U BJaroBbgejeHUaMH oT JoaeH. Huxuuit npenen
TeMIlepaTypbl He HOpMmupyercsi. Bepxuuit mpegen TemmepaTtypuo-
BJIa)KHOCTHBIX YCJIOBHl SIBJISieTCSI ONpeJeISIOUHM IIPH pacyere BO3-
fyxoo6MmeHOB. B pacuer 3akJaablBalOTCA INPEAENbHO AOMYCTUMbIE
napaMeTphl BO34yXa, MPH KOTOPbIX YeJIOBEK B COCTOSIHHH BHIHECTH
fe3 maToJOrHYecKHX, HEOOGpPaTHUMbIX CHABUIOB B OPraHHU3Me pacueT-
HBIA CpOK mpebbIBaHUA B yOeXHie. YKa3aHHblil CPOK ONpeaensercs
B 3aBHCHMOCTH OT CPOKa CHaja paadalMH ¥ CHUXKEeHHS KOHIeHTpa-
uuu OB, BA B napyXHoM Bo3ayXe H cocTapJsier ot 1,5 no 7 cyrok.

B pexume I mpenesbHO-A0NyCTHMbIE MapaMeTphl BO3nyXa CBS-
3aHBl clenylonjel 3aBUCUMOCTBIO:

_ dpon = 94 — 2,5¢z0n, (111.53)
rape dnou H tnon——COOT'BeTCTBeHHO npenedbHo AONYCTHMBIE 3HAY€HHA BJaroco-
HOepXaHHA H TeMIepaTypH BHYTDPEHHETo BO3[yXa; 3HaueHHe Ipop NpHHHMaeTcs
0o HopMaMm, Ho He Goaee 30 °C.

Bosayxoo6MeH B y0Oexulllax ompelensiercs AJs Bcex Tpex pe-
)KUMOB. B pexxume 1 Heo6XoauMEIH B0O3AyX000MEH HA OAHOLO Yelo-
BEKa olpefessiercs mo gopmyde

V=b+Vb‘+2742,75a ,
2a
rae V —Bosnyxoodmen, m3/u Ha vuenoseka: a=0,03/5-+0,4{z-+14,2; BeHuHHa
b=94,73—1,72In; In U {s— COOTBETCTBEHHO pacueTHble 3HAYECHHS TEIIOCOAEP-
®anug, xJXK/xr, B TemnepaTypH, °C, HapyKHOro BO31yxa, NpHHHMaeMble 10° na-
pamerpy A (CHHII 11-33—75).

MuuuManpHas HOpPMa MOAAYM CBeXero BO3AyXa B 3aBHCHMOCTH
oT ty cocraBasier ot 7 a0 20 M3/u Ha yesoBeka. B moMemjeHUsX Qs
HeTpaHcmopTabesbiblX 60JbHHX HOpPMAa [OJAauyd BO3JAyXa YBeJIHYH-
Baerca B 1,5 pasa. O6bem BHTSKHOTO BO3AyXa NMPUHUMAETCs paB-
ubiM 90 % oT o6bema mpurouHoro Bosayxa (10 % uayr na cosaa-
HHe ToAmopa).

B pexume II ompenenenue Bo3nyxoo6meHa MPOU3BOAUTCS C yue-
TOM IIOIVIOI{E€HHS YaCTH H3OGBITOYHOTO TEIJa OrpasKaalomMiMH KOH-
CTPYKUHSIMH. B 3aBHCHMOCTH OT HauyaJlbHOH TeMmIepaTypel M MaTe-
pHasa Orpa)KAeHHA TEIVIONOIVIOEHHE €ro COCTaBJISIET §orp=
=21-+-197 kIx/(u-Mm?).

Bo3ayxoo6MeH IO HpHTOKY, M3/4, ompeaesisieTcsl 3aBHCHMOCTbIO

Ve _._Z_Q_:ﬂ’_"_p_, (111.55)
1,2 (Is — 1)

rae F—nuomanb BCEX OTpaXAawIIHX KOHCTPYKUHA, B TOM UHCJe BHYTPEHHHX
KanHTaJbHHX cTeH ToamuHoRk 0,37 M H BHume, M2, [3=98,5 xIlx/xr — Temaoco-
AepXKaHHe BHYTPEHHEr0 BO37yXa MNpH TNpeAeJabHHX napaMmeTpax, OHPEJJ,EJIFIEMHX
dopmyaoii (I11.53); 2Q — cymma TenJioBEneneHHf, kJx/a.

Caudrapuas HOpMa IOJA4YH HapPYXKHOTO CBEXKEro BO3AyXa Ha Yye-
JoBeka coctaBisier 2 M3/y nsis yKkpbIBaeMblx, 5 M3/u —B myHKTe
ynpapienus H 10 M3/4y — B noMeuleHHSX &S HETpaucrnopTabelp-

HBIX GOJIBHRIX,

(111.54)
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YKazaHHble CAHUTapHBIE HOPMBI BO31YX006MeHa O6eCHeYHBaioT
noAfepKaHue TpebyeMblX MapaMeTpoB BO3AyXa BHYTPH NOMCLIEHUS
NpH TeMmnepaType HapyKIIOro BO3AyXa CaMoro )KapKoro Mecsiua Jo
20°C u ero rtensocogepxannu 1o 44 kJx/xr. Ilpn 66abwux napa-
MeTpax cauuTapHas HopMa onpejeaserca ¢opmynoir (I111.55).
BwmecTe ¢ 3THM HOPMBI OTpaHHUYHMBAIOT MAaKCHMAaJbLHYIO BeJIHUHIlY
Bo3AyxoobMeila — e 6oJiee 8 M3/ Ha yesoBeKa.

Ecanu pacueTunlit Bo3ayxooOMeH Ha YeJIOBEKa OKaXKCTCS Bhilie
8 M3/u, TO yacTb U3GLITOYHOTO TeMJa MOXKHO CUATL: yBeJHYEHHEM
MUIOIaAH OrpaKAeHUH myTeM yBesHUeHUS MJIOLaAU MOMeHIeHHH, 110
ne Gosee 0,75 M? nHa vesnoBeka; MpHMeHEHHEM BO3LYX0OXJAXKal0-
HIMX YCTPOMCTB.

O61eM BHITsKKH, M3/u, JOMKEH COCTaBAATL Vaur= Vip—0,6Vsy,
(3nech Vsuw — BuyTpeuHHH 06BeM Beex nomellenuii, m3). Ocradbiiof
o6beM BO3ayXa HIeT Ha CO3fande Tpefyemoro noanopa.

Ha puc. 111.40 npencrasjena o6uias NPHHUMIHAJLHAS CXeMma
BeHTHJSAUMH y6exuuia aJs pabotst no pexxumam I u IL

B pexume 1 npu BK/OYEHHH BEHTHJATOPOB Ne | H 2 Hapyxubli
BO3AYX 4epe3 Bo3Ayxo03abopubii Kaiad X, npoias OYHCTKY OT NblLJH
B cneuuanbiipix ¢uaptpax I[IPII-1000, nocTynaer B pa3BOASILYIO
ceTh BO3AYX0BoA0B. Bo3nyxo3aGopiiblii OroJioBOK JOJIKEH pacnoJa-
raTthbCcsl Ha He3aBajudBaeMOfl TeppPHTOPUM, 4acTo BO3AyXx03abop co-
BMELIAIOT C aBapHAHbIM BBIXOL0M.

[Tpurounblit BO3ayx mojaeTcss B NMOMEHICHHS 1/ YKpbIBaeMblX,
B NYUKT yOpaBJjendsi © B BeuTkamepy. Cxemy Bozayxopacnpeznese-
HUSl cjleqyeT BBIOMpaTh Tak, YToObl e 06pa30BbIBaJNHCh 3aCTOHiible
SOHBL.

BeITsxkKa Bo3ayxa B pexume I mpoM3BoaUTCA 4epe3 caiysJibl
U TIOMEIeHHUS JU3eJ]bHOH 3JICKTPOCTaHUHM, B KOTOpble BO3AyX mne-
peTekaeT U3 NOMeINeHHHl 1Js YKpbiBaeMbix Jiiomeil. B momemenusx
AM3eJIbHOR BO31YX HCHOJb3YyeTCS AJA BEHTHJISIUHH U TOpEIHs Ton-
JIMBa B ABUraTeJsX.

IMpu pexume II Bo3nyx 3abupaercss M3 COOGCTBEHHOrO BO3AYXO-
3abopa (06bIUHO OJHH K3 BXOAOB) H, npoiiad B cneuduabTpax OH-
cTKY oT panHoakTuBuoft nbiiH, OB u BA, noctynaer B cyumectByio-
Wyl cetb Bo3ayxoBoaoB. Bospyxoszabopel anas I u Il pexumosn
JOJUKHBI OBITH CBA3alibl NepeMblYKOA-TPY6ON € yCTaHOBKOH Ha Hefl
repMokJanaua.

3a6op HapyXKHOro BO3AyXa NMPOU3BOAMTCA BeHTHAATOpOM Ne 1.
OniioBpeMelio BKJIOYAETCH BeUTHJATOD Ne 2 Ha DeuupkyJsiiuio
BHYyTpeHuero Bosayxa. HeobxonumocTp Tako#l cxembl nmojayd BoOs-
AyXa ofycJioBJlelia TeM, YTO NPH PE3KOM CHHXKEHHH 0o0BeMa noja-
Baemoro Bo3ayxa B pexume II (B 5—10 pas mewbiue, yem npu pe-
xume I) paBHOMepHOe pacnpejesienHe Bo3ayXa no Bcemy o0beMy
IoMelUIeHHi e obecrnieyHBaeTcs.

Britsixka Bo3ayxa B pexxume Il ocyumiecTsisiercs: uepes camysed
U AuzespHylo anekrpocTaHuuio ([I2C), a Takxke nyTem nepHoOpu-
yecKo# NMpoayBKM TamOypoB-uL1030B. [TpoxyBka Tam6ypos mnpouz-
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BopuTca BHYTpeHHHM BOsAyXoM B TeueHne 6 mun. J{a 310ro B Of-
paxkjeHHAX UMeloTcd cnenyanbHble kiaanansl KM (knanad u36w-
TOYHOTO JAaBJIEHH:), KOTOpHe TPH 3allaHHOM (peryJupyemom) me-
penajie naBjeHHH N0 of6e CTOPOHB OT HHX INPONYCKAalOT BO3AYX
TOJIBKO B OJTHOM HamnpaBJCHHH — HapyXy.

B crcremax BeHTHJANMH YGexXHiy NPHUMEHAIOTCH BCHTHJIATOPbHI
C JIeKTPHYECKHM W PYYHBIM npuBomamu. [Tociennuii wcnoJipdyercd
[PH OTCYTCTBHH 3JICKTPOIHeprad. JlJis 3TOro BeHTHJAATOPH cHabxa-
IOTCSl PeIYKTOPOM H PYKOATKOH.

B y6exumax BmecTuMocTbio o 600 uest. peKoMeHAyeTca ycra-
HOBHUTb (QHJIBTPOBeHTHJIANHOHHBe KoMiiekTs OBK-1 unn ®BK-II,
BKJIOYAIOIIHE BECh KOMIWIEKC BEHTHJIALHOHHOTO OO0pYJAOBAHHA.
®BK-I npumenserca paa pexamon I u 1, ®BK-11 — naa Beex pe-
XKHMOB.

B ykasanHble KOMIJIEKTH BXOAAT BentTusatopsl DPB 600/300,
umeloe npoussonutessHocTs 600 m3/u B pexknme 1 u 300 m3/u —
B pexnMe 11 u cooTBeTcTBeHHO pasBHBAIOmIMC MOJHOC AaBiehne 590
u 1225 Ila. B yGexnmax GoJabliofi BMECTHMOCTH HCNOJbB3YIOT Bel-
TaaaTopu DPB-72-2 u PB-72-3, co3naHube Ha 6a3e BEHTHJATO-
pos H14-70.

B pexume Il npousBoauTCca ABYXCTYNCHUATAsl OUHCTKA HapyX-
HOro Bo3ayxa B cmel¢uibpTpax. IlepBofi cTyneHblo OUACTKH ABJIA-
etca npeaduaptp ITPII-1000, npeanasHayeHHbIA JJIA OUHCTKH BO3-
AyXa OT palHOaKTHBHOH mblIH. B KauecTBe (HIBTPYIOLIErO 3Je-
MEHTa HcnoJb3yercd aJurdHdd. IlpousBomuresbHOCTH GHABTPa NO
Bo3fyxy — 1000 wm3/4, compoTHBJeHHE TPOXOAY BO3AYXa — A0
245 Ila.

Ha Bropofi cryneHd OYHMCTKH TPHMCHAIOTCA (DUIBTPHI-TOTIOTH-
Tesnd. B kommgektax ®BK-1 1 ®BK-1I ucnosssylorea ¢uabTphl-no-
raotaresd OITY-200 ¢ npousBoauTenpHocTsio 200 M3/u u conporus-
aeHueM 1o 540 ITa. B Goapminx yGexdimiax MOTYT TPHMEHATHCA
¢uapTper ®I1-300 ¢ npousBopuTensHocTbio 300 M3/u ¥ conportusie-
nrem o 1030 Ila.

OuabTPH-NOTJIOTHTEIN TpeJHA3HAYEHBl JJIA OYHCTKH BO3JyXa
or PII, OB u BA. ®QunpTpylouwdii 3JeMECHT B HHX COCTOHT H3 ABYX
CJIOEB: MEpBHIA MO XOAY BO3AYyXa CJOH — aJHUTHHH, BTOPOH — aKTH-
BHpPOBaHHBI yroJib. C IeNpl0 YMCHBbIICHHA TJIOWAnd (PUIbTPOBEH-
THIALHOHHOR KaMephl (DHUIBTPH-TIONJIOTHTRNH YCTaHABJIHBAIOTCA
B KOJIOHKH 10 2—3 GHIbTpa B KaxkKXOH.

Cxema BeHTHaAnHH c kommickroM ®BK-I1 npusenena na
puc. 111.41. B kommiekT BXOAHT ¢puapTp mapku ®I'-70, npennasua-
YeHHBI! JJI OYMCTKH BO3Ayxa oOT bkucH yriepoia CO. ®uibtp
BKJlouaetca B pexume 111; uepes Hero npocaunsaerca 70 m3/u Bos-
ayxa paa cosfaunua nopnopa. Ilpomecce cxuranwua CO B duibTpe
HacTynaeT NpH TeMIlepaType Bo3Ayxa Ha BXoje He Huxe 60°C; Ha
BhIXOZe BO3AyX pasorpeBaerca o 300°C. B cBasm c stuM nepen
buJIbTPOM yCTaHABJAHBAeTCA 3JMEKTPOHArpeBaTe]b BO3/AyXa, Mocie
bubTpa — Bodayxooxaaauteds. PuapTpu ®I-70 ¢ TengooOMennu-
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KaMy pa3MenlaloTea B chnendajJbHOM TepMETH3HPOBAHHOM IOMe-
LLIEHHH.

B pexume 111 mosnxkua npoH3BOAHUTBCA pereHepanda XHMHAue-
CKOro cOoCTaBa BO3/lyXa, T. e. NOIJOIleHHe YIVICEKACHOTO rasa H3 BO3-
JyxXa ¥ TIOTOJIHEHHe ero Kucjopoiom. Ilina sTofi menn npumenserca
pereHepaTHBHas ycraHoBka PY-150/6. Perenepupylouum Beliect-
BOM ABJIAIOTCA HAANCPCKHCHBIC W NMEPEKHCHble COeMHHEHHA LIeJIOY-
HBIX MeTaaioB. HauGosiee 3¢ eKTHBHBIM H3 HAX OKa3pBaeTcd Hal-
nepekdch kanua. Peakuma wuper ¢ nordoiedHdem CO,, Bblede-
Huem Oa.
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Puc. 111.41. Ipunuunuancnas cxema BenTHAsiuy y6exuma 'O ¢ npumene-
uueM OBK-II aas I, 11 1 11 pexumon .

I, 5, 6, 7, 9, 10, 11 —xnanausl; 4, 8— repMokiamans; 2, 3 — kJdauaum KI'-200IT,
DIl — npeaduabtpm  IMOII-1000; @I1Y-200 — uasTpu-noraoTutenn; 12 — guadparmsr
Ne | 1 Mo 2 OPB 600/300; HIT — namepurenb noanopa THJK-H; P — perenepaTHBHas yc-
Tanoska PVY-150/6; T, T,— BosayxooxaafuTean; 7T;— BO3AyXoHarpeeartenn; ®I-70 —-
duabTp

YcranoBka PY-150/6 npeacraBaser co6oii KOHCTPYKIHIO, B KO-
TOPOH Pa3MEINCHB LIECTh pereHepaTHBHHX maTponoB PII-2, sanou-
HEHHbIX pereHepHpyIoUM BellecTBOM. [TaTPpOHB cOCUHEHH MEXKIY
cobofi Bo3ayxoBodamu. Jaa Bkalouenua PY-150/6 B peiicTBre He-
00X0UMO OTKpHITh KJanawsl /10 u Il Ha BO3RyXOBOAAX; BO3AYX
NpH BKJIOYEHHH BeHTHNATOpa Ne 2 Ha peHHpKYJANHIO mpocachiBa-
eTCcA yepes3 YCTaHOBKY.

Perenepanua BO3Jlyxa CONpPOBOXKJAETCA BBIIeJiCHHEM TelJa,
BCJIEACTBHE Yero BO3AYX ToOcAe pereHepallud  pasorpeBaercs MO
200 °C. ITostomy nocie PY-150/6 Heo6XoauM0o yCTaHABJIHBAaTb BO3-
ayxooxJaaauresis Ts.

YcranoBka PVY-150/6 umeer caenyiollue TeXHHYECKHe XapaKTe-
PHCTHKH: HOMHMHAJbHLIA pacxon Bo3Ayxa 150—225 m3/u, comporus-
genune — 490 IMa, rabaputo 1555 X 840X 1785 mMMm.
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YceranoBka BxoauT B Komiiekt ®BK-II, a taxkxe moxer npu-
MEHATBCA CAaMOCTOATENBHO, NAOJXKHA MOHTHPOBATLCS B OTACJLHOM
HOMCLICHHH.

FepmeTuueckne KJjanaHnbl ycTaHaBAMBAIOTCSl Ha BceX BO3AYXO-
BOJAX, COCAHMHSIIOIIHX CHCTEMY C HapyxXHbHIM BO3AYXOM, H IJIOTIIO
HepeKpHIBAIOT BO3AYXOBOJDI.

[TporuBoB3peiBibie ycTpoficTBa (I[IBY) npepnasuaueubl ajas 3a-
IMTH BEHTHJISLHOHHBIX OTBCPCTHII OT NPOHHKaHHA B COOPYKEHHE
ynapuoil BOJIHBI sifepHoro B3peBa. B y6exuwmax B kauyectse [1BY
npumensoress M3C-1 (manas sawmrHas ceknus), a takxe Y3C-8
u ¥3C-25 (yuuBepcasabHble 3allMTHBIE cekiuu). B Takux KoHCTpyk-
[IHSX MMEIOTCA [OBOPAUMBAIOIMECA JIONACTH (MJIACTHHBL), KOTOpHIE
1noj AeficTBHEM YAAPHON BOJIHBI 1EPEKPBIBAIOT OTBEPLTHE.

J1si noramienHs NPOCKOUMBINEIO B COOpY:KeHHe TOJOBHOTO
¢pouta yaapuoi Bosubl (g0 momenTa cpabaTtHBaiusi ABY), nocie
IMBY ycrpauBaerca pacmupureabnas kKamepa obvemom ot 0,5
1o 6 m3.

rNMABA 15
SKCNAYATALUA CHUCTEM BEHTURALLMM

15.1. 3agaua sxcnnyarauum CMcTeM

HapneXHOCTb, JOJNTOBEYHOCTb, IKOHOMHYHOCTD # 3P EKTHBHOCTD
pa6oTel cUCTeM BEHTWJIANMW W BO3LYMIHOTO OTONJICHWA B 3HAYH-
TeJIbHOH CTeHeHH ONpPeACHAIOTCA NPaBUJIbHOM 3KChyaTanued nef-
CTBYIOIIHX CHCTEM W KOMILIEKTYlomero o6opynoBauus. B cBasu
€ 3TuM Hepep CJAYXKOO# 3KCnJayaTallMy CTaBATCA ClenylolHe OCHOB-
IIble  3aJa4H:

1) onpenesenne s3bdeKTHBHOCTH pabOTH BEHTWIANIHN HyTEM H3-
MepeHHS NapameTpoB BO3AYNIHOrO [10TOKa B CHCTEMax M B IOMe-
IIeH HAX;

2) mnpoBecHWE WCOBITAHUH U PETYJAHPOBOK BEHTHIALMOHHBIX
yCTaHOBOK B IL1aHOBHlE CPOKH;

3) moaroroBkKa cuctem K paboTe B COOTBETCTBHH € 0COGEHHO-
CTSIMH TEXHOJOTHYECKHX NPOIECCOB B MNOMCUICHHAX H BpeMeHeM
rona; :

4) KOHTpOJb 32 paboTalouM 060pynOBalueM;

5) cBoeBpemeHHOe M KauecTBeHHOE TexHHyeckoe o6cCiayKuBauue
cuctem H oBopynoBanusi (mpoduiakTHUECKHE OCMOTPH, OOHapYyKe-
. HHe M yCTpaHeHHe HEUCIPaBHOCTEH, TEKYILIM#, MIaHOBO-IPEeRyNpe-
JQMTEJBHEA ¥ KanWTaJbHBIA PEMOHTH ¥ AP.);

6) BcemepHOE CHUMKCHHE CTOMMOCTH 3KCHJyaTalluud NyTeM 3KO-
HOMHH 3JIEKTPOIHEPTHH, PACXORHBIX MATEPHAJIOB, YBCAHUCHHS MeXK-
pPeMOHTHBIX CPOKOB W T. IL

7) cobmofenne npaBuil TeXHHKH 0€30RaCHOCTH HPH 3KCIIya-
TaIHH.
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15.2. MamepeHue napameTpoB BO3AYWHOro MOTOKa

K uucny KOHTpOJMpyeMbIX HapamMeTpoB BO3AYIIHOI® IIOTOKA
B NEPBYIO OYepeib OTHOCATCA RABJEHHE, CKOPOCTb H PaCXOR BO3-
flyxa, a TakKxe TemIepaTypHO-BJaXKHOCTHbIE NapaMeTpsl.

g u3mepenusi jpasieludl BO3AYyXa B BEHTWIALHOHHBIX KaHa-
JaxX, a TakXe pasiOCTH AABJEHUHA B PasiWYHbBIX TOYKAX BO3AYXO-
BOJOB MPHMCHAIOTCS MHMKPOMaHOMETPH pasiuynbix Tumos. IIpo-
cTefiluM MuKpomalomeTpom ABasiercs U-oGpasnas crekadnias
Tpy6Ka, 3anosuennas KakoH-THOO XKIAKOCTbIO [0 HYJIEBOH OT-
meTku. Ecan ogun kouer, TpyOKM PE3HHOBBIM IIJIAHIOM IPHCOEH-

Puc. I11.42, MukpomaHnoMeTp
tina MMH

I — pesepByap; 2 CcTaHHHa; § —
peryiHpoBoYHbIe BHHTH; 4 —
KpbIIKa peaepByapa, 5 — pyuxa
KpaHna-nepekamogaTens; 6 — BHHT
AJIA  YCTAHOBKH YDPOBHS CHHpTa
B TpyGKe K HYJAEBOMY paBJCHHIO
mKanari; 7 — npo6ka; 8 — cToflka;
9 — ¢HKcaTop; 10 — MeTanauuqe-
cKHf kpoumTefiu; Il — cTeKAAH-
Hast HaMepHTeAbHas TpyOka

HUTh K TOYKC M3MCPCHH:A, TO Pa3HOCTh yPOBHEH XKHAKOCTH B KoJe-
Hax TPyOKH NOKaxXKeT BeJiluuHy uamepsaemoro pasaenus. Ilas Go-
Jiee TOYHBIX HM3MEpeHHA MHKPOMAaHOMETPBI WM3rOTOBJSIOT C OQHOR
HaKJOHHOH TPyGROH. BTOpBIM «KOJIEHOM® B 3TOM C/ydae ABJACTCA
eMKHH pesepByap.

B npakrtuke ucnHTanni Han6ogbIIee pacupocTpalenne HOJTyYHII
MuKpomanomeTrp tuna MMH, TounocTb KOTOpPOro 1103BOJNAET M3Me-
pHTb HeGosbmiue nabienusi. Mukpomanomerp tHna MMH usobpa-
el na puc. I11.42. Yron nak/iona Tpy6ku npubopa MOXKHO MeHATb,
IojH¥MAas WK ONyCKas cc CBOOOAHBIA KOHell, TaK peryJjupyercd
TOYHOCTb ¥ MaKCHMaJbHad BCJHYAHA U3MepsieMOro AabJjenus. Huaa
3aKkpemviennsl TpyOku Ha crofike umeercs nate orBepceruil. [Tpubop
3aI0JIHACTCA ITHJIOBHIM CIIHPTOM.

Tlo nokaszamusim MHKpoMaHOMETpa JRamJjenue onpexensercd, Ia,
no ¢opmyne

p=9,8lIK, (111.56)

rze [ —orcuer mo mxkanle B TpyGke mnpuGopa, MM; K — mocTosHHast npHGopa,
HAHECEHHAs] Y COOTBETCTBYIOLUUX OTBEPCTHH HA CTOMHKe.

Tlpu 3anuBke B npubop KUAKOCTH € IJIOTHOCTBIO DOik, OTIHYALO-
weficad OT MJAOTHOCTH CIIMPTa, WJIH IIpH u3MepeHusiX, HPOBOAMMBIX
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npu Temmneparype t, oranuatowefica or 20 °C, pakruueckoe naJie-
HHe Py AOJKHO OHITH MepecyuTaHo no gopmyse

Px P
0,81 14+B(E—20)

P = (111.57)

Tae p— BelHMuHHA, ompellelsieMast mo ¢opmyne (I11.56); B — kosddHuuent 00B-
emg(())g(())l gjacmupeumx sajuToR XKuAkocTH (Aast cnupra B=0,0011, ans Bopnm P=

Puc. [11.43. ITuepMoMeTpHueckas TpyOka
MHOT

1 — GokoBHIE OTBepCTHA B TpyOGKe CTaTHHECKOro
AaBnenusi; 2 — Tpy06ka MDOJHOTO jaBjieHHs; 3 —
TpyOGKa CTaTHYeCKOro AaBaeRHs; 4 — oTBEpCTHE
B TpyGKe MOAHOrO JaBAEHHS

Puc. 111.44. CxeMH NpHCOe/IHHEHHS THEB-
| -3 MoMeTpHUeckOli TPYOKH K MHKpOMAaHo-
MeTPY NIPH 3aMepax AABJeHHA

a — CTATHYECKOTI'0 Ha JHHHHK BCachiBaHHS (OT-
pHLLaTeJleOI‘O); 6 — NMoJHOTO HAa JAHHHH BCACH-~
BaHHA,; 6 — AHRaMHYECKOro; 2 — CTaTHYECKOro
Ha JAHHHH HarHETaRHSA, 9 — posiHOT'o ha JIHHHH
HarueTanHus

=

—

1

Jlis BocnpuATHA MAaBJeHHA B MeECTe H3MCPCHHA H Mepefayd
ero Ha MHKPDOMaHOMETP MPH HCHBITAHUAX BEHTHAANHOHHBIX CHCTEM
HCIOJIB3YIOTCA [THEeBMOMeTPHUCCKHe TPYOKH co miaHramu. Ha puc.
I11.43 npencraBiena nanboJiee yacto mpuMendemaa tpybka MHUOT.
HmetoTess 1 Apyrue THMBI (HEBMOMETPHUYCCKUX TPYOOK, OTJIHYAIO-
IHecs APYT OT Apyra KOHCTPYKTHBHBIM HCHOJHCHHUEM.
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[IneBroMerpuueckas tpybka ycranaBiausacrest B Hotoke B3a-
JlyXa CTpOTO HapaJiiiesbHO HalpaBleHHIO ero ABukeHus. Bo usbe-
XKalye BJHAHUA BO3MYILEHHBIX [OTOKOB CedeHHSl JJIS H3MepeHHH
B BO3AYXOBOAaX BBHIOHpAlOTCA Ha PacCTOSAHHM HE MCHEe YeThlpex-
(ATH JAHaMETPOB 32 MECTHBIM CONpPOTHUBJCHHCM H He MeHee ABYX
JHAMETPOB [0 MOCHENYIOIEr0 MECTHOro <COMpOTHBACHHA. KOHIH
MHEBMOMETPHYECKHX TPYGOK pe3UHOBBHIMH IIAaHTaMH HPHCOERHHSA-
oTes K MHKpoMaHoMmerpy (puc. 111.44).

[TockoNIbKy JaBJIEHHS 0 CEYEHHIO BO3JAYXOBONOB HEONHHAKOBHI,
u3MepeHre HX MPOU3BORAT cnocoOOM MPOXOXKAeHHUs MoJeH, T. e.
CHATHEM [OKa3aHHi B HECKOJbKHX TOYKaX MO JBYM B3auMHO Hep-
NeHANKYJsApHEIM ocAM. [IHeBMoMeTpuueckas TpybKa BBORUTCA
B BO3JYXOBOA uYepe3 crelpanbHO MpeaycMaTpHBaeMblie [Jisl 3TOTO
60KOBBEIC OTBEpCTHS.

[TonepeuHoe ceucHHe BO3AYXOBOJa B MeCTe H3MepeHHS YCJOBHO
pa3buBaeTcl Ha HECKOJbKO paBHOBeNHWKHX mAomane#. Bosayxo-
BOJB KPYIJIOTO CEUYEHHSA JAeJATCA Ha PAN KOHIEHTPHUYECKHX paBHO-
BeJIHKHX [JIOIafOK, HMelomux (opMy Kojell: MpH JHaMeTpe BO3-
ayxooga no 200 MM —wua 2--3 miowanke, OpH AUaMETpe 10
400 MM —3-+4, no 700 mmM—Db5, Gonee 700 MM —b5--6. IIpsmo-
yronibHble BO3AYXOBOAB pa3buBaloTcsd Ha [IOIAJKd, O6au3Kne
K KBajpaTy; pa3Mmep MJOIAJAKH He HoixeH mpeBbmarts 0,05 M2

YcpenHneHHbBle BeIHUMHE! IOTHOTO H CTATHYECKOTO JaBJICHHA pH-
HHMAIOTCA PaBHBIMH CpefiHeMy apHbMeTHUeCKOMy H3 3aMepeHHBIX
B KaXJo# TOuKe, a CpelHee 3HaYeHHE AWHAMHUYECKOTO NaBJICHHA
ompepedserca mno Qopmyne
(VPA1+VPA2+ o +Via, )"‘,

n

P

(111.58)

The Pgs Ppy Py — 3HAUCHHS 3aMepeHHBIX AMHaMHYeCKHX AaBJleHuil; B — 4ucio
n
TOUYEK 3aMEpOB.

CkopocTb [BHXKCHHA BO3JyXa B MPHTOYHBIX H BBITAXKHBIX OT-
BEPCTHAX, BO3AYXOBOJAaX, NpoeMax CTeH H T. . U3MepsieTcsa C [O-
Mompbio aHeMoMeTpoB. Ha mpakTuke NpuMEHSAOTCA pydyHBIE KPblIb-
yaThie aHEMOMeTpHl ¢ [MpefeiaMu H3MEpEHHM CKOpPOCTeH BO3jAyXa
or 0,2 no 5 M/c u vameunsie (puc. 111.4D), npepnasnaueHHbie Aif
u3MepeHusi ckopoctefi ot 1 jmo 20 M/c.

[Tpu w3Mepennn KpbulbyaTKa WJH YalCYKH, HAXOAACh B MOTOKe
BO3AYyXa, MPUBOAATCS BO BpamaTc/bHOe JBHMKCHHE, CYETHBIA Me-
MeXaHH3M OTCUHTHIBaeT Ha HudepbiaTe YHCIO OOGOPOTOB KPHUIb-
yaTKH HAH yameuyek 3a 1—2 MuH. 3aTeM (o uucay oGOpOTOB 3a
OAHY CEKYHJAy ¢ MOMOLIBIO TapHpOBOYHOro rpaHKa, KOTOPHH MpH-
Jaraercsl K KaXJOMy aHeMOMETpY, OMpeJeJsioT CKOPOCTb.

Ha mnpakruke ucnonb3ylorcss TakxXKe 3JeKTPOTepMOaHEeMOMETPb
tana JIMOT (puc. 111.46), nosBossiomue 0IHOBPEMEHHO H3MEPHTD
TeMIneparypy BO3JlyXa H CKOPOCTb ero ABhXeHus. Ilepemewias Ha-
KOHEYHHK JaTydKa B CEUEeHHWH BO3/YXOBOJa M0 NpHBEJCHHLIM BhIIIE
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lipaBuiaM NpPOXOXKACHUA NMOJEH, MOXKHO Ofipele/inTh UCTHHHOE 3HA
uyeHue cpenliefi CKOPOCTH BO3JyXa.

B ceuenusix BO3JyXOBOJOB, MPOEMOB, NMPHUTOYHBIX U BHITAKHBIX
OTBEPCTHAX aHeMOMETPBI JOJNIKHBI yCTaHaBJAUBATbCA CTPOrO Imep-
HNEeHAHKYJNAPHO NOTOKY BO3JAyXa.

{"\D—.—L»

LIC)
Aoamuaux

//3

AN

~—+ 8 céme

Puc. 111.46. BaekTpoTrepMoaHEMOMETp

1 — paTtunk; 2 — iDKajia uaMePeduit; 3 — MKkana
KOPpEeKTHPOBKH; 4 — TyMGJiep BKJIOHEHHS 3JeK-
TPOCETH; 5§ — MEPEKNIoYaTeNh  «CKOPOCThb—~TEM=~
neparypa»; 6 - PyKOSITKa BHIBojJa CTPEJKH OpH-~
60opa Ha KOHTPOJbLHOE NOJOMKEHHE

-~
Pue. I11.45, YameuHsit aneMoMerp

CKopocTb ABHKEHHS BO3lyXa B BO3JyXOBOAE MOXKeT OHITH Ofl-
peflesieHa TaKXKe KOCBEIHbIM MyTeM uepe3 QuHaMudecKoe JaBjeHue
N0 BBIPaXKECHHIO

Uep = VQp;ppB, (111.59)

TAe pp°P — cpeanee 3MAYCHHe 3aMepeHHOro AHMHAMHUYecKoro AasieHHs, ITa [dop-
Myaa (III.58§)]; ps — OGBEMHAS. Macca BO3AyXa, NPHUMMAaeMas nMo TAGAHLAM MO
TeMIlepaType €ro B TOUKe 3aMepa, Kr/m3.

Pacxon Bo3ayxa V, m3/u, depe3 ceueHns BO3AYXOBOJOB IMJIO-
wanblo Feeq, M2, BbUHCHACTCA MO (opmyne

V == 36000cp Fecq. (111.60)

B BeHTHJIANMOHHBIX OTBCPCTHAX pacxol Bo3lyXa ompejeldercd
no sroii ke dopmynae. B npuTouHnix oTBepcTHax 6e3 PENIETOK H
HanpaBJISIOUIAX JIONATOK CKOPOCTb JMOJXKHA H3MEPATbCA CTPOTO
B IJIOCKOCTH OTBEPCTHS, TaK KakK [0 Mepe YRaJeHH® OT 3ToH TJo-
CKOCTH IIOIARL CeueHHs TOTOKa GyneT H3MEHAThCA.
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B orBepcTufix ¢ pellictko#l maollafb Cedelia npHitnMaeTtcs
paBHO#H

Fieq == (Fx -}~ Fr)/2, (111.61)

rae Fx M Fr—niomans RKuUBOTO M raBapHTHOTO ceuenuii, M2,

KosnuecTBo BO3fyxa, MOCTYnarmolero BO BcaChiBAaloLIce OTBep-
cTde, omnpejeldercda no QGopMyine

V = 3600k0cp Feens (111.62)

TAe K — KO3 (QHUHEHT NOAKATHA CTPYH, 3aBHCAIHA OT CKODOCTH; MPH CKOPOCTHAX
scaceiBanua (0,75-+4), M/c, k=0,76--0,84, npnuem npu cpeitieM 3HadeHHH K=0,8
omm6Ka ne npesuimaer =+ (3-+-4)%.

Ecnav Ha oftiioM BO3JYXOBOLE HMEIOTCA OZHOTHIHBIE BEHTHIA-
IIHOHHBIE OTBEPCTHA OMHHAKOBBIX Pa3MEpPOB, TO PACXOR BO3AyXa
yepe3 OTJeJblible OTBepcTHA Oyjer

V; =viV06m/(vl+vz+ AR (I11.63)

rie Voom — o6l pacxoj, Bo3jyXa uepes BCce OTBEPCTHAA, 3aMepeHHbIl B ua-
yaje BO3/yxoBoAa, MS3/4; U;— CKOPOCTb BO3/4yXa B JaHHOM OTBeDCTHH, M/C;
i=1, 2, ..., n— nopsAxoBble HOMEpA OTBePCTHH.

Pacxon Bosjyxa uepes OT/Ae/]bHBIC BCHTHJAIHOHHEE OTBEPCTHA
MOXeT GOBITh onpene/ell Kak pasHOCThb pacxoJoB BO3JyXa B BO3AY-
XO0BOAE 0 W mocJje OTBepeTHA. g 3TOro QOCTAaTOYHO H3MEPHTD
CKOPOCTb B 3TUX CEUEHHAX BO3/yXOBOJA.

B npoemax (BopoTax, ABepaAX, aspaiuOHHBIX I JAPYIHX OTBep-
CTHAX) pacxoj BO3AyXa OmpeachasAercd pas3fielbHO B BepxHed
HUXKHEH 30HaxX, Tak KaK HampaBJeHue NmOTOKa B HuX OyjmeT pas-
aundgHbiM. CHayaja mnepeMmellcHueM aHeMOMeTpa N0 CeYCHHI0 Hnpo-
eMa ONpenendT B HEM NONOMKeHHe HeATpPadbHOA 30HBI, I'je CKO-
pOCTh paBHa HyJw. 3aTeM H3MCPHAIOT CPeJHUE CKOPOCTH TMOTOKA
B 000HMX HanpaBaeHuax. [laa storo Bepxuue M HUKHHE YACTH TNPO-
eMa JeJAT Ha paBHOBEJIHKHE IVIOIIAJKH ¥ H3MEPAIT CKOPOCTH
B IEHTPE KaxJo#A MJIOMIaJKH, a B pacuyer NpHHHMAIOT CpejiHee
apudMeTHYecKoe 3nadeHue ckopoctd. Pacxox BO3Ayxa B KaXKAOM
HanpasJeHun onpeaenderca no dopmyae (111.60).

TemnepaTypy Bo3JyXa B BO3ZYyXOBOJC M3MepAIOT PTYTHBIMU TEp-
MOMETpaMHi, TepMonapami, 3JEeKTPUUCCKHMH TepMOMETpaMHu CONpo-
THBJCHAA. TepmoMeTpsl M JaTuMK¥ BBOJAT B BO3AYXOBOJ uepe3
OTBEPCTHA W 3aKpPEIIAKT B <CTEHKE pPE3HHOBLIMH WX JIpyTUMHU
npobkamu. MecTo yCcTaHOBKH TepMOMETpa BHOWPAIOT TaK, YTOGH!
HCKIWUYUTbL ero ob6JydeHiie Kajgopudepamu (MR JPyTUMH Harpe-
TLIMH MOBEPXHOCTAMH, a TaK¥Ke B MECTax paBHOMEPHOTO pacnpejie-
JleHHda Temmepatyp no cedenuto. [lociaenliee ycaoBHE BLIMOJIHACTCH
npy u3MEPEHHU TeMIOepaTyp B CEUCHHMAX, PACIOJOXKCHHBIX Ha pac-
cToAHH® 5—6 AnamMeTPOB BO3JYXOBOJAA OT MeCTa CIAUAHHA MOTOKOB
€ pasanynbiMd Temuepatypamu. [Ipy HEBO3MOXKHOCTH mpOBeJCHIA
H3MepeHHil Ha TakOM ydacTke (Hanpumep, B KOPOTKHX, HO ¢ 60Jb-
MM MONEpeulibiM CEeUeHHEeM CeKNUAX IeHTPaNbUbIX KOHAULIIOHE-
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POB) TemmepaTypy cacayeT H3MepsTo B UeHTpax ceuehiii ¢ PABHO-
BeJUKIMII [(JIOMIaASAMI, KOJIUeCTBO M (opma KOTOpHIX HallGoJee
MOJIHO Y4YITHLIBAIOT HEpaBHOMEPHOCTb 110/l TEMIepaTyp B CeueHilH,
a 3a pacueTHYIO TeMIepaTypy UpHHIMATh Cpeinee apudmeriye-
CKOe 113 M0KasaHiii TepMOMETpOB.
Hsmepenitie oTHOCHTENLHOR BJIAXKHOCTH BO3JyXa B [OMeELIEHHAX
NPOU3BOAITCA OOBIYHBIMH MeTOAaMiL JIJIfl 3TOTO HCIIO/MB3YIOTCA ICH-
. xpomeTpsl (puc. 111, 47).
a 6) [pinunun ux peHcTBHA
onucan B § 1.11.
L\ B acnupaumuonnom
ncHXpoMeTpe ¢ MO-
o MOLIBIO acnpartopa,
M ormers o
W11 (s obecneuynBaeTcsl TOCTO-
| exmemm( HHAA CKOPOCTb JBH-
W KeHud BO3AyXxa y ma-
pIKOB TepMOMETPOB (2—
3 wm/c), 6aaromapsuemy
He Tpebyercs molNpaBKa
Ha CKOpOCTb BO3JyXa.
OTHOCHTEJBHYIO
BJIQXKHOCTh BO3JyXa B
BO31yXOBOAaX H3Meps-
I0T 110 TAaKOMY K€ 1pHH-
niny, AJS 4ero B BO3-
LYyXOBOJ 11OMEILAIOT ABA
TEepMOMETpa. Mlapux
ONHOTO H3 HHX 00epThI-
Baerc MartepHed, cma-
ypBaeMofi  HENOCPeAcT-
BeHHO [epel  H3mepe-
HIEM, WIH Jydiue nome-

I

"

Puc. 111.47. IcuxpoMeTpH

a — cranuHoHapHbLH; 6 — nepe-
nocnoft achHpaHOHHLA

1aemMoil B NPUKpelJICHHEA K TepPMOMETPY pe3epByapuyik ¢ AUCTILT-
JIHPOBAHHON BOJOM.

Jnf aBTOMaTHueCKo# 3amiCih OTHOCHTENbHOR BJAXHOCTH B IIO-
MelleHHAX B TedeHile RJIMTEIbHOTO BpeMCHH [PHMEHSIOTCS TepMO-
rpadu (cum. puc. 11.80) i rurporpadu. B KoHCTpyKuHH rurporpada
TaKxe lmeeTcs Bpallawponyifics G6apabau, a JaTIHKOM CJIY KT KOH-
CKilll BOJIOC HJIM CrelilajibHas JjeHKa, aedopmipyomuecs Npu is-
MEHEHHII BJAXKHOCTH BO3AYyXa.
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Hamepenue Coflepikanvsa HBid B Bo3AYxe — onpepesienrie KOH-
LEHTpaIil UBLIM, MI/M3, [IpPOH3BOAUTCA BCCOBBIM MCTOAOM, Cyll-
HOCTb KOTOPOIO 3aKjiouaercd B TOM, 4TO HEKOTOpbIH ofbeM 3a-
UBJICHHOTO BO3Jyxa lpocachiBaeTca ueped (QuIbTp, 3amepiilBalo-
ud nbiae. [lo pasuoctir Maces! ¢HAbTPa 10 I 110CJIE NpocackhiBa-
HIIL BO3JlyXa BBIYUCAAIOT KOJIUECTBO MNLIIIL

B kauecTBe ubijeyJaBiiBartesnefl upiuMeHaloT: ¢mabTpel APA-
B-18 u A®A-B-10, 3akpersicniuble B naTpone (1pi onpefleieHill
NbUJICCOAEp KA B BO3JYyX€ UOMEILICHIA Il TeMmepaTtype BO3Jyxa
1060 °C); nbuieBble aNMOHXKY, 3aNOJHCHHBIE CTCKJIOBOJOKHOM (I1pH
TemilepaType Bo3ayxa Bbime 60 °C); cTekjasHlbie 1aTPOHBI KOH-
crpykuun HHUHM rasa (upu or6ope npo6 BHYTPH BO3AYyXOBOJOB).

Quabtpet AQA-B-18 1 anmoHKH MOXKHO ICNOJNB30BAaTh TaKXKe
s ot6opa npo6 BHYTpU BO3ayXOBOAOB. B atom cayuae nccienye-
MBI BO3/lyX HanpasjifieTcd K (ILIbTPY € 1IOMOMWIbI0 nblJIeoTGOpHON
TpyOKH, nomMeL1aeMoi B BO3LYXOBOJ.

Conepxxaliile BpeliHbIX Tas30B I 1apoB B BO3AyXxe loMelleHiH]
H3MEpAETCA acnypariloHHbIM I BaKyyMHbiM MeTtofioM. [IpoGoi
BO3Ayxa OTOHpAIOTCA d aHAMH3HIPYIOTCA ClHELiaJbHBIMH  XIIMIIYe-
CKIIMIl MeToJaMil.

JKcupecc-anani3 BO3JyXa Ha CofiepaKalile B HEM HEKOTOPBIX
YacTO BCTpEY4IOUIHXCA ras3o- i n1apooOpasibiX BpeRHOCTER MOXET
BBHIOJIHATECA C [TOMOINbIO ClICHIIaJbHBIX YHIBECpPCaJbHLIX rasoana-
JIH3aTOPOB.

15.3. BuAbI MCNbITAHMA BEHTHNSUMOHHBIX CHCTEM

HensiTanig u HaJMaAKa CHCTEM BCHTHJIALI II BO3AYIIHOrO OTO-
IIeHHA 11pOIBBOJAATCA 11epel cpavedl UX B 3KCIIyaTtamino, a Takxke
nepuoJityecKit B ponecce 3KCIyataritt. Hcnpitanuns JOJIXKHBE Bbi-

ABUTb (DaKTIYeCKH# pexitM paBoTH CcicTeM I HX o0opyJloBaHi,
a uanajgka — obecneyutrs Tpebyemyio 3¢ddekTiBHOCTL paboTH 10
nopJlepKaHiio B TOMeLleHN 3alaHHbBIX 1apaMeTpOB BO3AYILHOI

cpeAn. B npomecce namalKe 1pOH3BOANTCA pelyJiipoBanie pa-
60Tn 0GOpyJOBaHUA B COOTBETCTBHII C [IPOCKTHBIMH (114coOpT-
HLIMII) XapakKTeplCTIKamH.

Pasanualor TexHiuecKie CHbITaHig 1I HCHBITaHiA Ha 3(b(1)eK-
THBHOCTb (CaHHTApHO-THTIEHHYCCKIIE).

TexHuilyecKite HCOBITAHISA IPOBOJAATCA C IEJABIO [TPOBEPKIl COOT-
BeTCTBIIfA CbaKTIHCCKOI‘O pexnma paGOTbI CHCTEMBbl paciueTHoMy i
MOJIyyeHIIsT TEXHIYCCKHIX XAapaKTEPHCTHK CHCTEMBL, Heo6X0AUMBIX
AJA  COCTaBJeHisl nacnopra.

lel TEXHIIMECKIX HCHLITaHHAX TIPOBEpKE nNoAJacxaT: [Ipoil3BO-
JUTCJILHOCTD, pa3BiiBacMoOe paBJjcHlI¢C M UilCJao OﬁOpOTOB paﬁoqux
KoJIeC BEHTHJIAATOPOB, @ TaKxke CTelleHb GecuyMHOCTH iX PaboThi;
dakTHYeckoe pacupeneseHile BO3AyXa [0 BCEM YYacTKaMm BeHTI-
J]HIII]OHHOﬁ CeTIl; TepMEeTHYHOCTb BO3JyXOBOLOB; pacxon BO3nyxa
vepes BEHTINIALIIOHHDBIE OTBEpCTHA, TEJIONpOI3BOAHTENBHOCTD
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KajstopuepOB H XO0JOMONPOHIBOHTIBHOCT BO3AYX00x.d HTe e,
TeMmnepaTypa NPHTOYHOIO BO3AYyXa; Pacxoi i TeMIepaTypa BOJb;
KOJIH4eCTBO HCMapAwolileficd U KOHJICHCHPyIOUlelic BJard B yBJAX-
HUTEJIbHBIX W OCYyINAIOUHX YCTPOHCTBAX; CTENelb OUMCTKH BO3AyXa
B BO3AYXOOYHCTHHX yCTpOHCTBAaX M HX CONpPOTHB/eHHe; noTpebiade-
Mag MOIIHOCTB; YHCJI0 O06OPOTOB KOJIeC BEHTHJIATOPOB; HCTIPABHOCTD
3JleKTpoABUraTejefi 1 APyroro 3JeKTPHYeCKOro ob60PynaoBaHHA.

M3amepentible 3HaueHHa yKa3aHHbBIX BEJHYHH [JOJMKHB COOTBET-
CTBOBaTh NMPOEKTHHIM AaHHBIM. [ ONyCTHMble OTKJIOHEHHS He ROJK-
Hbi TIpeBhilIaTh: MO 00beMy BO34yXa, NPOXOAALIEr0 yepe3 TOJIOB-
Hble yYacTKH BO3AyXOBOAOB oOuleofmeltblX ycTauoBok,— 10 Y;
no obbemy BO3AYXd, NMPOXOAALIErO Yepe3 TPHUTOUHBIE H BHITAXHBIE
OTBepCTHA o0leobMennbx ycTanoBok,— +=20 %; no ob6bemy BO3-
Ayxa, IpOoXoJAllero uepe3 TOJIOBHBIE YY9acTKH BO3/]yXOBOJOB MeCT-
HbIX YCTAHOBOK, a4 TAaKKe YAaJdeMOro MeCTHBIMH OTCOCaMU,—
+10 % no Temnepatype NPHTOUHOrO BO3AyXa — =+ 2°,

Ilocse 3aBepmieniil MoHTa)Ka CHCTEM TIPOBORATCA TPEAIYCKO-
BHle TexHHYeCKHe HCHBTalld AJM4 BHABJeHHA (paKTHUecKUx mnapa-
MeTpoB paboThl BEHTIVIALHOHHBIX ycTanoBoK. [lyTem Hananku u
peryJHupoBalHa 3TH NapaMeTPH HeoOXOAHMO AOBECTH RO TPOEKT-
HBIX 3HadeHHH € IONYCTIMBIMH OTKJOHEHHAMH, YKa3aHHbIMH
Bhbillle.

IIpennyckoBBie HCOHTaHHA, HaJaAKa CHCTEM H peryJHpOBKa
pabote 000py/A0BaHuA OCYLIECTBJAIOTCA OpraHu3aiyeli, BHINOJMHA-
1o1mel MouTaxupie paboTe. B Heobxopumbx ciaydaax 3ra pabora
nopyvaeTrcd CHeUHAJH3MPOBAHNOH HAaNaAOYHOH OpranHu3aiyi.

IIpennyckoBrle UCOBLITAHHA [OJKHBI OHITL 3aKonuenbl mnepej
cnauefl obbekTa B SKCIyaTanuio. PaboTH 1O NpelnyCKOBHIM HC-
ObHITAHHAM 3a4BepPIIAlOTCs COCTaBJielHem <«AKTa ua npeanyCcKoBble
HCTIBITAHHA U PeryJipOBKY BeHTHIANHOHHBIX YCTAaHOBOK» (1a Bce
BEeHTHJANHOHHLIEe ycTaHoBKH o0bekra) u «[lacnopra BeHTHIANHOH-
HOA YCTAHOBKH» (Ha KaXXjAyl0 YCTaHOBKY).

B xope sKkcmayaTalid npH HeOOXOXHMOCTH TIPOBORAT IKCIIya-
TANUOHIIble TeXHHUYecKHe HcHbTanud, OHH OCYLIeCTBJAAIOTCA TpPH
HOpMAaJbHOH 3arpy3ke TeXHOJOTHYECKOro o6OpyAOBaluA H ycTa-
{{OBUBIIEMCSl DPe¥XKHMe BblleeHHsa BpegHocTed.

Takue HCHBITAHHA NPOBOAATCA B CJAEAYIOUIHX Cjydadx: MOCJIe
BBOJIa B 3KCIMIyaTALMIO TEXHOJOIHUEeCKOro oO0opynoBaHUSI B TOMe-
LieHHAX, OOOpYAOBAHUBIX BeHTHJAALMeH; NPH OOHADYMKEHHH Heco-
OTBeTCTBHA NApaMeTpoB BHYTpeHHero BO3AyXa TpefOBaHHAM cCa-
HUTApHBIX HOPM; MOC/]e KaNuTaJdbHOr0 PeMOHTA HJIH PeKOHCTPYKIIHH
BEHTHJIANHOHHBX YCTAaHOBOK,

Hcnntanuam [OMKHO IpefllecTBOBAThL IpeiBapureibioe 06-
CJlefoBaliMe¢ YCTAaHOBOK, B MpOIeCCe KOTOPOTO TNPOU3BOAMUTCA je-
TalbHBI{ OCMOTD OTONMTENLHO-BEHTHIAIUOHHBIX CHCTEM, NpOBepsae-
eTC COOTBEeTCTBHE HX I[IPOCKTaM, OCYLIeCTBJAAeTCA BH3yanbiad
OlleHKa COCTOAHUA cucTeM, o0opynoBaHHA U orpaxpehufi (IJI0T-
1IOCTh JBEPHBIX H OKOHHBLIX MPOEMOB, IepMeTHUYHOCTb MeCTHBLIX OT-
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cocos, TpySonpoBoAOB H ApPMATypLl, TeXHOJOrHYECKHX KOMMYHIIKA-
IHH, COCTOAHHe TelJIOH30AIMH 1 1Ap.). Bce obGHapyxetitibie Hepo-
CTAaTKH 3auocaATcAd B AedeKTHyl BeJOMOCTb.

[To pesyanbrataM mnpeaBapuTelbHOro o6CJjelOBaHHA ONpees-
eTcd o6beM H COCTABJAELTCA nporpaMma paloT O ycTpaHeuuw Je-
(heKTOB, HCOBITAHHIO M HaJajKe BEHTHJIANMHOHHBIX YCTAHOBOK.

CauutapHo-rurueHHYecKHe HCHbITAHHA # o6cjeqoBaHusa NPOBO-
JATCA [JIA TIPOBePKH COOTBETCTBHA COCTOAHHA BO3RAYILHON Cpenbl
noMelienuii TpefyeMHM HOpMAaM, a TaKxe IS OLEHKH 3¢ddexTHs-
HOCTH paboThl BeHTHJALHH Tocte ee Hasaaki., OHH ocyLleCTBJIA-
I0TCA TPH pacueTHOM pexKuMe BbifieJeHds] BpeRHOCTeH B momelle-
HHAX H paboTe BEHTHJIALMH.

Ilpu nposepenus CAHUTAPHO-THTHEHHYECKHX HCMBTAHUA H 06-
clefoBaHul ONpeReldlOTCA: MeTeopoJiorHuecKHe YCJAOBHA B obcay-
XKHBaeMO# 30He H Ha pabouux MecTax (TeMmmepaTypa, OTHOCHTEJb-
Hasg BJAXKHOCTh H TMOABHXKHOCTb BO3AYyXa), COlepikKaiue B BO3AyXe
noMellleHH#l MBI, Ta30B H 1apoB, KOJMHUYECTBO BpeRHOCTell B NpH-
TOYHOM BO3AYXe H €ro napameTpbl (TeMHepaTypPa H OTHOCHTEJb-
Hasf BJIAXHOCTb), oblllee KOJHUYECTBO NOCTyNaioUlero H YXORALLero
H3 nomeuleHHl BO3JyXxa.

Takue ucnbiTaHud JOJKHBL IPOBORUTHCA B pasJHuilibie NepHOAB
roja B 3aBHCHMOCTH OT BUAA BpelHBIX BbieJeHHH: BpeAibiX Ta3oB
H [apoB — B XOJOAHBH TNepHOA, TelJOBhiflejienHii — B TemJHi me-
pHOA; NpPH OAHOBPEMEHHOM BBIAeJIEHHH Tra3a H TelJa — B XOJO.-
HEIi [epHOX C MNPOBEePKOH TelIOBOTO peXxHMa B TelJbifl HepHoR.

Jo nauaja ucnHTaHiifl yCTanaBJHMBAIOT MecTa [Js 3aMepOB H
ot6opa npob Bosayxa. KonuuecTBo KOHTPOJHpPYeMbIX TOUEK 3aBH-
CAT OT pacnojoXeiusa paboyux MeCT B TOMelleHHH, XapakTtepa
W MecT Bhbifeseluda BpeAuocTeH, cxeMbl Bo3fyxooOMmeHna W APYTHX
yeaoBuit. Ha nocroanubix pabouux mectax ot6op npo6G NPOH3BO-
JUTCA H3 30HB ABIXauud JIOfed, a Ha pabouix TWJIOUlARKax H Ha
Bbixoze — Ha oTmeTke 1,0 M ot noja. ITpo6bi nputouHoro Bo3ayxa
OoTGHpAIOTCA nepep Hapy:KHUBIMH BO3AYyX03a60pHBIMH YCTPOHCTBAMHU.
[Ipu namiuun GUALTPOB NPOO6B OTOUPAIOT TOC/e HHUX.

MeTteonapamerps BO34yXa B TOMelLIeHHAX 3aMepAIOT Ha BH-
cote 1,0 M ot nosa uau paboueli TWIOMEA[KH, 2 TPHTOYHOTO BO3-
AyXa—Yy TPHTOYHHIX OTBepcTHH. B Kaxpofi Touke OTOHpaAIOT He
Metiee ABYX npo6 (4JA Ka)XAOro BHAA BpeRHOCTeH), NpHueMm NpH
BhIIeJIEHHH HECKO.IbKHX [430B H NMapoB KOHIEHTPAIHUi0 Heo6XoauMOo
onpemendarb 1A KaxJAOoro H3 IHHX.

B cayuaax, korga Gosee 50 % mone#i naxomATcda Ha MOCTOAH-
HEIX MeCTax, cpejHee cOAep:Kalue ra3o- W napoobpasHbiX Bpen-
HOCTell M CpefHie 3layellls MeTeolapaMeTpPOB ONPeAeNATCA Kak
cpeniiHe apudMeTHYecKHe M3 TOJydeHHBIX 3HaueHHH Ha nocToAi-
HEIX MeCTaX; B OCTaJbHBIX CJAydadX — Kak cpefliee apudmeTude-
CKoe H3 BCeX MOoJyYeHHbIX 3HaueHHH.

Temnepatypsl BO3fyxa B pabouefi 30He, a TakXKe BO3AyXa, MO-
CTyNawLero H yXoAAllero H3 mnoMelleliHs, H3MepsAlOT He Mchee
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3 pas B TeuclHe OJAHOro AuA oO6cjeioBallig, NMPHYEM MPOAOJKH-
TEJbHOCTbL LHKJAAa H3MepeHHH He JAOJKHA HpeBuiiark 1,5 u.

B npouecce cauutapuo-rurdenuueckoro o6esenosauna neofxo-
JUIMO OnpeleaTb Y4acTKH HauGOMbILMX W HauMeHbHIMX 3HadeHui
cojiepxanua BPEJHOCTEH, OTKJIOHCHHA OT HOPMaJbHBIX TEXHOJOrI-
YeCKHX [pOLeccOoB, Hapyuleulid B paboTe BeHTHIALHH H Apyrie
(dbakTophl, BJAHAWOLIHE 1A H3Melielile coldepxKalua BPefitoCcTed B BO3-
JYWHOH cpeie noMelieHui.

Jlaunble, nosyueHuibie HPH CaHHUTapHO-THIHIeHHYecKUX o0cnefio-
BalAX, ABJAAIOTCA OCHOBHBIMH JJIA HPHMHATHA pelleHHit 06 HCObI-
TAHHAX H HaJajike BEHTHAAIHMOHHBIX YCTAHOBOK, a HPH HeoOXonn-
MOCTH H HX PEKOHCTPYKIHH.

15.4. McnbiTaKMS M Hanagika BEHTMNAUMOHHBIX YCTAHOBOK

B nporpammy pa6ot no HCHBITAHHIO W Hanlajke o6uieoOMeHHbIX
CHCTEeM BEHTHWJAIMH BKJOYAKTCA: HCOBITAHHA M peryJipoBalue
BCHTHJIATOPOB, HCIBITAHHE CETH BO3JYXOBOJOB H DPEryJHpOBKa pac-
XOJa BO3[QyXa Ha ee Y4acTKaX, a4 TaKxe HCHBTaHHe H PEryJHPOBKa
XanopHdepoB, NLUICYNABJHBAIOLINX YCTPOHCTB, YCTPOHCTB eCTECT-
BCHHOH BEHTHJALIH, MECTHBIX OTCOCOB, BO3/JYLIHO-TEMJIOBLIX 3aBeC
HT. L.

UcnbiTanne W peryjiupoBaHHe BeHTHJIATOPOB. llenbio HcnbiTa-
HHMA BEHTHJATOPA ABJAETCA ONpejeseHie H COHNOCTaBjleHHe ¢ Mpo-
eKTHbIMM M KaTaJOXHBIMH JldHHbIMH (PaKTHUECKOTO pexHMa ero
paborbi. B mpouecce uchnbiTaiuili samepaioTca (akTHUeCKH CO37a-
BacMoe JiaBielHe, NPOH3BOJHTEILHOCTD, UHca0 06opoToB pabouero
Kojeca m B HekoTopbix cayuaax KIII. Ykazanunble BeJTUUHHb! H3Me-
PAIOTCA INPH HOJMHOCTLIO OTKPHITHIX PEryaHpPYOIMHX YCTPOHCTBAx
(wubeper, apoccenb-KAamaHbl ¥ Ip.).

CosjiaBaemoe JiaBjieHile ¥ MNPOH3BOJHTENLHOCTb 3aMepdAloTcd Ha
BCachiBalomieM I HarHeTaTeJbHOM YydJacTKax BO3JyXOBOJOB B He-
nocpe/icTBeHHOH GJH30CTH OT BEHTHJATOpPA ¢ COOJMOACHIEM Cleny-
IOIMUX YCJOBHA: NPH HAMHYHH HENOCPEeACTBCHHO [IPHMDLIKAIOLIIX
K BEHTHJAATOPY NPAMOJHHEHHLIX YJacTKOB BO3LYXOBOJIOB —B Ce-
YeHHAX Ha PacCTOAHHH UYETHIPEX-HATH JHAMETPOB 338 MECTHHIM CO-
NpOTHBRJAGHIEM [0 XOJy BO3JyXa M JBYX AHaMeTpoB A0 CJAEAYIO-
U[Ero MeCTHOTO CONPOTHBJEHHA; HPH OTCYTCTBHI NPAMOJHHEHAHBIX
Yy4acTKOB — y BcachiBaiollero H Haruerateabhoro natpy6kos. ITon-
Hoe (hakTiYecKOoe [AaBJaelic pr.g CO3/.aBaeMOC BEHTHJIATOPOM,
CKaaabiBaeTcd H3 abcoJMOTHHIX 3HaueHu#i HONHHIX JaBjeluii Ha

JUHHHAX BcacbiBaHMA 1 HarHeTaHHd.
HpOHBBOJIHTCJIbHOCTb BEHTIVIATOpa OpeAaeadercda KakK Ha Bca-
CbhiBaOIIeM, TakK H Ha HArueTateJbHOM YydacTKax 10 BeJHUHHAM

3aMepeHHbIX JIHHAMHYECKHX AaBjeHufi H [UIOWAJH [10HepeuHoro
cedenusa (cM. ¢opmyant (II11.58)— (1I1.60)). Pacxoxnenie mexiy
pacxojiami Ha 0OOHX yyacTKax He JOJkKHO IpeBbinath 5 %. Boab-
llee pacxoxX/JeHHe YKA3bBaeT Ha HaJiyde HENIOTHOCTH B BEHTIAA-
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Tope K B MECTax COeAHHeHHH ero natpybOKoB ¢ BO3AYXOBOJAMMH.

®dakTHuecKad NPOHU3BOJNHTEILHOCTb BeHTunAtrepa Ly mpuHuMa-
eTcd Kak cpefilee apipmeridecKkoe H3 PacXojo0B BO3/lyxa Ha JH-
HMAX BCacblBHUA M HarueTauid.

ITepen comocraBaenueM (GaKTHUECKOro pexima paboTbi BEHTH-
JATOpPa ¢ KaTajdoXHBIMH AaHHBLIMI BeJIHUHHIY 3aMEDPEHHOro MOoJ-
HOrO JIaBJMEHHA Pp. ¢ CJIACAYET NPHBECTH K CTaHAaPTHBIM YyCJAOBHAM
no gopmyJe
bopwy K213+ 1)
R |

Perang = Pu. ¢ 293

(111.64)

The ! —3aMepensas Temnepartypa Bosfyxa, °C; K — OTHOIICHHE HOPMa/bHOTO
6apoMCTPHUCCKOTO NaBJEHHS K H3MEPCHHOMY.
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Puc. 111.48. Ilposepka Puc. 111.49. Meronbl peryiMpoBKH BEHTH/STOPOB
pexuma paboTbl BEHTHIsI- a — KaJyecTBeHHMH; 6 — KoAHYec1BeHHEIA
TOpa

Yacrtora Bpamenuua pabouero Kojeca BEHTHAATOPA 3aMmepaercd
TaxOMeTPOM.

JanHble ¥CHbITAHHA BEHTHAATOPA COMOCTABAAKTCA C KaTaJd0X-
HBIMH RAHHBIMH I NPOCKTHOH MPOM3BOJHUTEIbHOCTbIO CJACAYIOLIHM
obpasom. Ha aspopumHamudeckoil XapkaTepHCTHKe BEHTHIATOPA
(puc. I11.48) nanocutca To4Ka A, cOOTBETCByWLIAA (PaKTHYCCKUM
3HAYEHHAM TOJNHOIO AABJCHHA, NPHBEACHHOrO K CTauJapTHBIM Yc-
JIOBHAM, H HPOM3BORMTeabHOCTH. Eciim TouKa A JOXKHTCA Ha KpH-
Byl0 L—p, COOTBETCTBYIOLLYI0 3aMePeHHOH 4acTOTe BpPAaICHHA pa-
Gouero Kojeca Hg, TO 3TO 3HAUWT, YTO BEHTHJIATOP OTBedyaeT aal-
HbiM npockTa. OTK/IOHEHHA OT XapaKTePHUCTHKH HO JIABJCHHIO 1e
JlOJiXKHbL  npeBbimath =5 Y.

[Tpu Goabiuux 3HadeHHAX OTKAOHEHHH (arTHYECKOro JiaBJeHHA
OT HPOCKTHbIX Prp HEOOXOJHMO HPOBEDHTL MPABHJIBHOCTL HABpAaB-
Jeuusa BpalllcHia pabouero KoJdeca, BeJIHUYHHY 3a30Da MECXKAY Koje-
coM H BcachiBalomliM natpy6kom (e Joskua npesslnate 1 9 ot
JuamMeTpa Kojeca), KauecTBO H3ruba JOMaToK KoJjeca H yCTPaHuHTh
BblsiBJICHHbIE flepeKTH.
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@DaKrTHuecKas MPOH3BOAMTEABHOCTD Ly BEHTHJITOpPA MOMKET OT-
JIHIAThCS OT NPOEKTHOH Lyp BCJAEACTBHME HEHCIPABHOCTH CeTH (3a-
copenus, OmUOKM B MouTa)ke M T. II.), HENpPaBHJIBHOCTH ¢ pac-
yeTa.

HeuncnpaBHocTH ceTd 0OHAPYKHBAIOTCSI OyTeM ee OCMOTPa i
ucnbiTaHust. EclH npu yCTpalleHHH HEHCHPaBHOCTEH HPOU3BOILH-
TCJIbHOCTb BEHTHJANTOpPA OCTaeTcs HHXKE NPOCKTHOH, TO NPOH3BO-
LHUTCSL €ro peryJaHpoBKa.

[TpousBOAMTENLHOCTD BEHTHISITOPA MOXKHO PEryJHpPOBaTbh NyTEM
M3MEHCHHSI XapaKTEePHCTHKH BCHTHAATOPa (KaueCTBEHHBI MeTon)
HJIH XapAaKTCPHCTHKH CeTH (KOMHYCCTBCHHLIA MeTon).

KagecrBeuubifi MeTon peryJHpPOBKH 3aKJOUaeTesi B H3MEHCHHH
YacTOTH Bpalllelusl pabodyero Kojeca BEHTHJASTOPA, TaK KakK NMpOH3-
BOJHTCJIBHOCTb BCHTHJISTOPA H3MCHUSICTCSH APOMOPIHOHANBHO YHCMY
060poTOB?

Tpebyemoe uucio 06OPOTOB firp JNST JOCTHKeHHs L.p cocTas-
Jaser

np = nplep/Lly (111.65)

H 3aBHCHUT OT JHAMETPA WIKHBA ABHraTels.

IIpu HanoOXeHHH XapaKTePHCTHKH CeTH ¥ Ha XapaKTHPHUCTHKY
BeHTuaaTopa (puc. 111.49,a) ycrauasausatoTces TpebyeMeie 3Hade-
HHS 4HCJIa OOOPOTOB fipp H IOJHOTO JABJCHHS Pyp NPH HEH3MEH-
HOR XapaKTepHCTHKE cCeTd.

HsmeHeHue 4acToThl BpalleHusi pabouero Kojeca BeHTHIATOpA
MOXKET OBITb NOCTHIHYTO HU3MEHEHHEM JIMGO 4acTOThl BpalleHHSt po-
TOpa 3JIGKTPOABHUTATEJIA, JuOO JHAMETPOB WIKHBOB MPH KJIHHOpE-
MeHHOR mepepade. Ilpm 3TOM, ogHako, cjleayeT NOMHHTb, 4TO HO-
TpebisieMasi MOLLHOCTh PAacTeT B KYOWUECKOA 3aBHCHMOCTH OT YH-
cna 060poToB. B ¢Bs13u ¢ 3THM npH HEOOXOXHMOCTH 3HAYHTEJBHOrO
YBeJIHUYeHHS HPOU3BOAUTCIBHOCTH 3KOHOMHYECKH GoJjee 1enecoos-
pasioff OKAa3bBAECTCsl 3aMeHa BEHTHJSITOPA WAM  PEKOHCTPYKILHS
CeTH I8 H3MEHEeHHs ee XapaKTePHCTHKH.

[Tpu KosHuecTBeHHOM MeTOAE DeryJHpOBaHHE NPOHU3BOAMTED-
HOCTH BCHTHJATOpPA OCYLICCTBASIETCS M3MEHEHHEM XAapaKTePUCTHKH
ceTH. DTO [OCTHraeTcsi H3MelieHHEM OTBEPCTHH mauadparm, Apoc-
ceJib-KJanatoB, WIHOGEpPOB, MOCTAHOBKOH AOMOJHHTENBHBIX ApOCCe-
JHDPYIOIIHX YCTPOACTB W, Kak KpafiHee cpeaCTBO, H3MCHEHHEM ce-
UeHHA BO3QYyXOBOZOB. B aTtoM ciyuae ceTb OyAE€T HMETb JPYTIYIO
xapakTepucTuky (puc. 111.49,6) u noBule 3nadeuuss Lqp U Pup,
COOTBETCTBYIOLUHE TOUKE Anrp.

WcnbiTaune BO3AYXOBOOHOM CeTH M HaJajka pacxoaa Bo3gyxa
no ee ywacTkaMm. OcHOBHBIMH 3ajauyaMH a3pOAMHAMHUYECKOro (Tex-
HHYECKOTO) HCNBITAHHS CETH SBJSIOTCS: ONpenc/aeHHe pacxomoB

* XapakTepHCTHKOM CeTH HA3HIBACTCH 3aBUCHMOCTD HOJHHIX NaBACHHE B ceTH
OT pacXoma Bo3LyXa. I'paduueckd oHa npencraBasier coBoft KBagpaTHUCCKYO
napaGony w Bohipaxaercs ypasuenueM p=KL2 rie K — nocrosuubléi 418 J1aHnol
ceTH X03thdHIHEHT.
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BO3yXa B OTAEABHBIX OTRETBJAEHISX CETH H BEHTH/ALHOHHBIX OT-
BEPCTHSX; HaXoXJeHde aiHaMHIeCKOro W NOJHOro JamjeHuil B xa-
PaKTEPHBIX TOUKAX CETH M NMOTEPb MOJNHOrO AaBJCHHS Ha yuacTKax;
NPOBepKa repMeTHUYHOCTH BO3AYyX0BOAOB. HMcnbitanuio Bo3gYxorOa-
HOfl CeTH MOJXKHH npejliecTBOBATh HMCIBTAHHsS M Hajanaka BCHTH-
JISTOPHOTO arperara.

JaBietis u CKOPOCTH ABHXKEHHsl BO3JyXa H3MEpsIOTCA B TaKHX
TOYKaX, YTO6b MOXKHO OLIIO pacCUMTATh MOTEPH JaBJeHusi, a TaK-
J)Ke pacxoAn BO3AyXa Ha HEoOXOQHMBIX YyYacTKaAX M B OTBETRIC-
HHSIX BCHTHJSIIHOHHOR CeTH.

TMotepss paBJjenus Ha yuacTKe (OTBETBJIENHW) ONpejensieTca
Kak pa3HOCTh MOJHBIX JaBJEHHA B Haduale H B KoHlUe ero. [epme-
THUHOCTD BO3AYXOBOAOR HNpOBepsieTcs no cobuojenuro Oananca
B pacxoaax RO34yXa, NOCTYHmaloOWlero H3 BEHTHIATOPA U BHIXOASI-
mero (BXOAsIIEro) H3 BCEX BEHTWISUHOHHBIX oTBepcTuil. OOumuf
o6'beM MOACOCOB HJH YTCUEK BO3AYXa He aoJxken npeBhimath 10 %
oT (dakTHueckof npPOU3BOAMTENBHOCTH BEUTHANTOPA.

HamepeHiibie BeMHYHAK PacxOJOB BO34yXa I [OJHHX JaBie-
HHA CPaRHHUBAIOT C MPOEKTHBIMU gaHHbiMu. Ecaw npu 3TOM pacxox-
JeHHe B pacXojax BO3AyXa no OTBETBJAEHHSIM H OTBEPCTHSM OKa-
sniBaetTcsi Gosblie 10 %, To npousBOAAT HanaaKy BEHTHJSIIHOHHOM
CeTH.

Pacnpelieneuue Bo3ayxa no vyactkaMm ¥ OTBEPCTHRM PEryJHUpy-
eTcss H3MCHEHWEM COMpOTHBJIEHHH Ha COOTBETCTBYWOIIUX ydacTKax
WIH B OTBEPCTHsIX. B KauecTBe peryJupylOuiMxX YCTPOHACTB npume-
HSIOTCSt auadparmbl, Apoccedb-kjaanans, mubepst u T. U Tpe-
6yemoe nojioxkeHHe ApPOCCEab-Kjaamapa niy mubepa MOXKHO ompe-
MEJHTh METOJOM MONBITOK WAH pacueToM IO Beiuduie TpeGyeMmoro
AHHAMHUCCKOrO TarJeHHs NMepel iau 3a CONPOTHBJCHHCM.

O6bluio npumensitotess asa cnocoba HanladKH CETH:

cnocob nocNefOBATENBHOIO YPaBHUBAHUR OTNOIICHYs (haKTHUe-
CKOro pacxoja BO3AYXa K MHPOEKTIOMY;

cnocob nocteneHHoro NpubJansKeHusl K 3a/{aHHOMY OTHOUICHHIO
(haKTHUECKOro W TMPOCKTHOrO PACXOAOB BO3JyXa.

IIpr nepBom cmocofe HajlaaKa OCYUIECTRJSETCsS B JBa 3Tana:
cHayaJla no OTBEPCTHAM KaXaoH BeTBH, 3aTeM HO BCEM BETBSIM
cerd. IIpu stom poGiunaioTes opnuakoBoro oruowenns Ly/Lyp BO
BCEeX OTBEPCTHSAX M BO BCEX BETBSIX CETH.

Ha nepsom stane BHGupDAaOT ABa nocaeauux Haubosee yaa-
JEHHBIX OT BEHTHJSITOPA OTREPCTHUS H YPaBHHBAlOT B HHX OTHOILE-
HUSL PAKTHUCTKOTC PacXoda K NPOEKTHOMY, 106HBAasiChb HEKOTOPOTO
supauenus (LafL.n);. 3aTem, npuiiuMasi B panbielnieM 3TH OTBep-
CTHA 32 ©AHMHOC, NIPOU3BOAST MX HAMAAKY C COCCAHHM OTBEPCTHEM,
B pe3yJbTare 4ero Bce TPU KpafiHHue OTBEDPCTHSI OKA3bIBAIOTCs HaJa-
XKeuHbMH Ha oruomenne (Lg/Lyp)e U T. A

Takum 0o6pa3oM, OPOH3ROAMUTCS HAMaAKa MO BCEM OTBEPCTHIM
Bceh BeTKU € Ly/Lyp=(Ly/L+p)n. Auajoruuno nocrynmaloT HOpH Ha-
Jagke apyrix serrefl. Tlocsme uHamagky mo BCEM  OTBEPCTHSIM
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OCYLIEeCTBJSIOT HOBTOPHOE iI3MEpeHiie PACX0J0B BO3/lyXa 1O BETBAM.
Hanaaky pacxQua Bo3pyxa 10 BeTBAM CJeAYeT TPOM3BOAHTL alia-
JoruyibiM o6pasoM, Haudnag ¢ HamboJee ynaNeHHOH BETBIL

ITp# BTOpOM CnoOCOGe nanagKy NPOHU3BOAAT ia OTHOmICHHE (ak-
THYECKOrO i MPOEKTHOro pacxoJ0B Bo3pyxa, pasiice 0,8—0,9. Bua-
yase npubaHKEHHO ROGHBAIOTCS 3aJaUHOTO OTHOWIEHHS PacXOjoB
BO3JyXa IO BCTBAM CETH, a 3aTeM N0 OTAEJIbHHM OTBEPCTHAM.
[Tocnie atoro BHOBL NMOBTOPSIOT M KOPPEKTHPYIOT pacupepelenne
BO3JyXa MO BETBAM H 1O OTBEPCTHAM O TeX NOp, MOKA PacXoXKie-
HHC MeXAy (PaKTHUCCKHM H NPOEKTHHIM PacXofaMH B KaxkKiOM OT-
BepcTu Oynetr 1e Gosee 209,

HcnoiTanne w Hanaaka xojopudepos. Llenvio wucnutanug Ka-
Ja0pudepos gBaseTcs olpedeleHHe HX (aKTHUCCKOH TeIIONPOBOI-
HOCTH H CpaBHeHHE ee C TNPOeKTHOH,

IMepen ucnbiTauugMu HeO6XOXMMO OYHUCTHTb Kalopudep OT NbLIH
M OBECTH Pacxoj] BO3AyXa yepe3 Hero A0 pacyeTHOro, 3aTeM BKJIO-
YMTb TOAAYY TENJIOHOCHTENS H AOBECTH €ro napaMmerph RO Tpe-
OyeMbix MO TeMmiepatypHoMy rpadWKy HJAH 3HaYeHui0 JaBJeHus
Mapa TO TPOEKTY.

Ucnwitaiine KajgopudepoB NPOU3BOAST NPH YCTAaHOBHBILEMCS CO-
CTOSIHHM TeMIlepaTyp TEIUIONOCHTENs W BO3JAyXa Iocde Kaaopude-
pOB, YTO AOCTHraercs npuMepHo uyepes 20 MiH 10cje BKAOYEHHUS
HX MOJaYH.

B npomecce ucnbiTaHHfi H3MepAIOT: TeMIEpaTypy BO3AyXa -0
(fa. ) m mocte (fx. ¢) Kamopucepa, °C; pacxon BO3Ayxa yepes yc-
tTanoBky (L, m3/4); TemmepaTtypy Boawk na Bxoae (Tr.q) ¥ BHIXOAE
(10.4), °C; pacxonm Boaw uau napa (G, Kr/4); conpoTuBicHHE Ka-
Jopudepa npoxony Bosayxa Ap, Tla.

PakTHyeCKas TENJIONPOM3BOAHTENbLHOCTL Kajopiidepa onpee-
Jasgercs no bopmyie

Q¢ = Gep (tx. ¢ — 5. ¢)- (111.66)

IMoayyeunoe 3uayenHe Qg CcpaBHHBAaeTCH ¢ pPacuCTHOH TeIIO-
NPOU3BORHTEABHOCTBIO (TIPUBEAEHHOA K PacyeTHbIM YCIOBHAM):
NPH TENJOHOCHTeNe — BOJe

Tr.p+'|70.p'—2tp R

.p = 111.67)
Qd) P Qd’ Tr. ¢ + To. & — 2n. & (
npy TENJOHOCHTeJE — fape
tnp—1tp
e Qp 2T 111.68)
Q¢p Qd’ 1n.¢—tn.d) ’ (

rae f{p—-pacyeTHas TeMIeparypa HapyxHoro Bo3ayXa, °C: Tr.p, To.p. ln p —
pacueTHble TeMnepaTyphl COOTBETCTBEHHO ropsiveli w oBparHoii Boxw u mnapa, °C.
Ecnu  ¢akTuueckas  TeIIONpPOH3BOAHTENBHOCT  Kajopudepa
OKakeTcs OTJIHYHOH OT pacueTHOH, Heo6XxoaUMa HajajaKa ero rtel-
JOOTAAYM.
YBenuuyeHne TeMI0OTAauH KalopudepHoH ycTAHOBKH MOXKeT
OLiTh [QOCTHIHYTO H3MeileHHeM pacxofa TeNJIOHOCHTEeNIS HJAH ero
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HauanbHOH Temnepatyphl. Ecili BO3MOXKHOCTH KaXKA0Oro H3 3THX
COCO6OB OrpaiiHyelbl H He JAlOT HYXKHOTO pe3yabTaTa HJIAH TOJ-
HOCTBIO OTCYTCTBYIOT, TO HEOB6XO1HMa PEKOHCTPYKUUS Kajopupep-
HOA YCTAHOBKH (H3MeHCHHEC CXCMbl YCTAHOBKH, 4Hc/Ia Kajopude-
poB, ux THna). CuuxelHe TEMNOOTAAYH Kaaopupepa MOXKeT ObITb
NOJIyyeHo NyTeM MNPONycKa YacTH BO3AyXa 10 06BOAHOMY Kauajy
HJIH BKJIIOYCHHEM OT/JCAbHBIX KaJlopH(pEepoB.

ConporuBiende Kajnopuepa NpOXOLY BO3AyXa onpeneasercs
Pa3HOCTBIO TOJHBIX [aBJEHHH 10 WM TOCHAE HEro.

15.5. Texuuueckoe ob6cny)KMBaHME CHCTEM BEHTMASUMM

lMoproroBka cucrem K pa0oTe B 3UMHMIA M JIETHHH INEPHOIBL.
YenoBust u pexumbl paboTh CHCTEM BEHTHJAALHM TO BpeMmenam
rofa HEOJHHAKOBBH, TaK KaK IIPOU3BOLUTENbHOCTh KanopH(epoB
H BEHTHIATOPOB B TEIILIH M XOJOAHBIN NEpHOJAb [0Ja pasjiuyla.

[Tpn noarotoBke cHcTeM u 06OpyAOBaliug K 3HMHeH 3Kclya-
TanMH HEOOXOAMMO: 3aIIHTHTbL NOMELICHHA OT NPOHHUKAHHS XOJOJH-
HOTO BO34yXa yepe3 JABEpPH, HEIJIOTHOCTH B OTpaKAaloHX KO-
CTPYKUHAX, BEHTHJISLIHOHHbIE H JPYrHe OTBEPCTHS; NPOBEPHTL CO-
CTOflIHE YTeIVIeHHBIX KJAaflaHoB B BEHTHJASIHOHHBIX OTBEPCTHAX
H HCHPABHOCTb CHCTEM YMNPaBJCHHA HMH; TeXH!UUEeCKOe COCTOAHU2
KasaopHupepoB, TpyGONPOBOJAOB TEMJIOHOCHTENS, KOHICHCATOOTBOA-
YHKOB, apMaTypHi, OUYHMCTHTb IIX OT NBUIH H NPOMbBITL (HENOCPEACT-
BEHHO Mepell HadaloM 3HMHEH 3KCIIyaTauuu clelyeT IPOHU3BECTH
npolHBI NYCK YCTAaHOBKH); pa3paloTaTh MEpONpPHATHSA, NPeaoT-
BpalanollHe 3aMep3aHHe BOASHHX Kajaopudepos 1IpH aBapuilHOM
NpeKpalleHuy 10Jadd TeIJIOHOCHTENAS; NPOBEPUTb HCIPaBHOCTb
TCIUIOH30JSIIHH BO3AYXOBOAOB HapyXKHOTO BO3AYXa; NPOMBITL H
3apsAANTh Maciasibie GUALTPH MacJOM C HI3KOA TeMnepatypo# 3a-
Mep3aHHs.

ITepen nayanom deTHeHd 3KCMAyaTalliid CJAeAyeT NpesyCMOTPeTb
BO3MOKHOCTb €CTeCTBCHHOA BEHTHJAIIH flOMelleHifl yepe3 OTKphHI-
BaeMble NpoeMbl. B pafionax ¢ KapkKiM KJIMMaTOM, [J€ BO3MOXKEH
neperpes Momelleliii B pe3yabrare AeHcTBig conaHediodl papua-
IHH, CAeAyeT MNPeAYCMOTPeTb Pl 3allHTHBIX MEpPONPHATHH: 3a-
GenuBanue 06Jy4yaeMBIX TOBepXHOCTEH, yCTpOiicTBO TEHTOB, OpPO-
IIaeMBIX KpOBeJdb M T. I

Bratouenne u BoikjaoueHne chcreM. CHCTeMbl BEHTHASIUM JOJXK-
Hbl BKJAIOYATBCA H BHKJIOYATHCH ¢ coOMOAeHIEeM OfpeleseHbiX
NpPaBHI H TOCJIENOBATENbHOCTH NyCKa OTHAGJAbHBIX arperaroB H ycCT-
poiicte. Hecobmonenne 3THX NPaBUl MOXKET [IPHBECTH K Hapylie-
HusiM pexmMma palboThl CHUCTEM, Nopye oBopyaoBauid, aBapisM.

Ilpu pabore ¢ cucTeMaMu BEHTHAAIMH He0OXOIMMO PYKOBOI-
CTBOBATbCA CJAEAVIOLIIMH OCHOBHBIMH NPaBUJIAMH:

BKJIIOUEHHE MNPUTOUHBIX I 06LeOOMEHHBIX BBHITAKHBIX YCTAaHOBOK
caepyer Npou3BoauTh 3a 10—15 mun g0 nayana paboThl mexa, npu
5TOM CHauaJa BKAKOYAIOTCS BHTAXKHBIE YCTaHOBKH, a 3aTeM
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npuTOYHble (B NOMCILEHHSX C MOANOPOM NOPSJOK BKJWUeHHS 00-
paTHbi};

BHIKJIIOUCHHE TNPHTOUHBIX W OOLleoOMedbiX BHTSIXHBIX YCTaHo-
BOK ocyuiecTBadercst uepes 10—20 mun nocie okongamnuss pabor
B NOMelleHHH, 32 HCKJIOUeHHeM NOMelleHHH C BIarOBHgeNeHHSIMII,
rI¢ BEHTHJAALMA A0MXKHa paboTaTb HENPEpbiBHO 40 NMPOCYIIKH CTPO-
HUTEJNbUHX KOHCTPYKIM;

MECTHble BHITSIKHbie YCTAaHOBKHM [OJIKHBI BRJAKOYATHCH 3a 3—
5 mun mo wayana paboThl TEXHOJIOTHUECKOrO OGOPYAOBAHS M Bhi-
K1109aTbCq 4epe3 3—DH MHH NoC/le OKOH4amHd ero paGoTH.

ITopsaoK BKJIIOYEHHS M BHLIKJIIOUEHHS CHCTEM ONpPelNessicTCss Hi-
CTPYKIHMEH 1O 3KCILIyaTalil¥, YTBEPXAeHHOH opramamu Cagurap-
HOW ¥ mOXKapHoH MuCHeKiui, W B 3aBHCHMOCTH OT MECTHHIX YCJO-
BHH MOXKET OTKJIOHATbCH OT YKa3aHibiX BHIIC NPaBHJL.

ITepen BKAWYCHHEM CHCTeMB B paGoTy HeOGXOAMMO: TIPOBEDPHTDL
HCXONHOE TMOJNUXKCHHe BHIKAOUaTedell, k/awoded u TymO6aepoB wHa
ny1bTe YNpaBieHHS, a TakXe HCXOAHOe NOJNOXCHHE BO3IYMIHBIX
KjaananoB, mubepos, BeuTu/ed, NoNoXKeHHe YTOIJIENHOro Kjaanapa
(nonken ObITH 3HMOM 3aKPHIT, JETOM — OTKPHIT) ; y6enHThCS B I1OT-
HHOCTH 3aKPBHITHA KaMep W JIOKOB, OTCYTCTBHH TOCTODOHHIX [Mpea-
METOB B KaMmepax ¥ o0opyAOBaHMH; NPOBEPHTb MOJady TeldOHOCH-
Tels K Kalopudepam, napaMmerpbl Temao- H XJdagodocutess; ybe-
OMTbCA B MCNPAaBHOCTH mepefad OT ABHTATENCH K BEHTHAATODAM.

ITocse BKJOUCHHSA CHCTEMbI TPOBEPAOTCA OTKpHITHE MPOXOI-
HBIX KJaNaHoB B BO3AYXOBOAax, pabora GHABTPOB, BCHTHASATOPOR.
NOKa3auus TepMoMeTpa 3a Kajnopudepom, COOTBeTCTBHE MOKa3aHili
KOHTPOJbHO-U3MEPHTENBHBIX NPHOOPOB 3a4aHHOMY pPEeXIMY.

Tlocne BHiKJIOUenus ciicrem HeoO6XoauMo YOeAUThes B 3dKPH-
THH YTEWJeHHbiX KjananoB (B 3MMHMA NepHOAL), OCTAaHOBKE Camo-
ouHIIaoWHXCsT GHILTPOB, BKIIOYCHHHM CHCTEMbl aBTOMATHYECKOH
3amwuThl Kajnopudepos or 3amepsania (obecnediiBaeT NMOCTOSHHYIO
IYPKYJANMIO TeijoHocnTens depes krajopiidep). Ilpu ee orcyr-
CTBMH HEOOXOAMMO OTKPHITb BEHTHJAW (KpaHbl, 3aABHXKKH) Ha 00-
BOAHBIX JIMHHAX Y perylupyloIluX KJIanapoB maag obecnedeHus
NOCTOSHHOT0 MUHHIMAJABLIIOr0 MNpPHTOKA TEIJIOHOCHTEAS B KaJjJopH-
dhepHi.

Kanopudeps, paboratomme Ha nape, NPaKTHUYCCKH PEAKO 3a-
MOpaXMBAKTCH, NO3TOMY OHH BBHIKJIOUAIOTCS IIOJHOCTBIO, HO TOC]Ie
NOJIHOTO CJAWBa M3 HHX KOHjeuncara.

Ecian cucrembl BeHTHJSAINMH BKJAYAKOTCS W BHIKJAWYAKOTCH aB-
TOMATHUECKHM [0 KOMalAHbiM CHIIajJaM [AaTYuKOB MJIH BMECTe
C BKAWUYeHueM HJH BBHK/IWUEHEeM TexXHoJoruieckoro obopynoBa-
Hug, TO Heo6XOAMMA JWIIbL TOATOTOBKAa CHCTCM W OGOPYAOBAHHS
K pabore.

Kourpons 3a paGoroit cuctem m oGopynmosanusa. B upomecce
KOHTpOJS TPOBePAOT 3ddeKTHBIOCTb paboThl CHCTEM M HCHPaB-
nocTb paboralolliero obopynoBanus. Kourpodan 3akiawodaercd B H3-
MepeHHH NapaMeTPoOB BO3AYUIHOH CPefkl B MNOMEIlEHHAX B 1po-
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necce paboTe cucTeM. B caydae OTK/IOHeHHHA ¢akTHuUecKux napa-
METPOB BO3JyXa OT 3ajaHHbiXx Heo6XOAMMO HaATH H yCTPaHHTh
NPHYMIEBL, HX Bhi3biBatoume, KOHTpONb 3a MCOPaBHOCTbIO pabouero
000pPYyNOBAHHSA OCYLLECTRBJASETCS [eXYPHbIM IepCcoHalloM.

OO6cayxuBanne BEHTWIATOPOB. BeuTwasiTOpnl AOMKHEL  HMeTb
maBHeil W Gecmymubifi XoA. Hanuume myma CBHAETENLCTBYET
0 HeHopmanbuoii ux pabore. [IpmunHamMu BO3HHMKHOBeHHs LIyMa
MOIYT OLITb H3HOC MNOZIINIHWKOB, ocjaabienie Kpemteun#, 1o-
JA0MKa pafouero Kojeca, BMATHHB Ha KOpHNyCe HJH B JOnarkax,
Hapyuende COOCHOCTH BaJIOB BeHTIVISTOpA i 3JeKTPOABHrarens,
nocTopoyHie npegMeTbl B KOXyxe M T. IL

Pa6ouee Kojleco paaMasbioro BEHTHASATOPA AOMKHO BpallaThes
N0 HanpaB/enH0 PAcKPYTKH CIIHPadH KOXyXa, a B OCeBhHX Hcpe-
“~DCHBHHX BEHTHJSNTOPAX ~— Blepel BOTHYTOH CTOPONOI JOTATOK.
Hano twarensuo cieputh 3a GanancupoBKoii palodero Koseca
BEHTHIATOPA, TaK KaK pasbanancupoBKa, Ouenie BH3HIBAIOT IHe
TOMbKO M3JAMIIHHHA WIyM, HO MOTryT NPHBECTH H K aBapiil. Xopomwo
cbanancuposannoe pabodee Koseco Nocje NPOBOpadHBAHHA LOJAK-
O OCTaHaBMIBATLCA B PA3HBIX MOJOKEHIAX.

ITepuopndccki HEOOXOJMMO NpPOBEPATh 3a30Pbl MEXKAY KDOM-
KOofi pabodero Kojeca M KOXYXOM KaK B paaHajbHOM HamnpasJe-
MM, TaK W B HanpaBJeclWH OCH Bafld, a TakKikKe Temmeparypy NOX-
IIMNIHKOB, KOTOpas He noixua mpeswmlath 60 °C, cocrosiie coe-
JUHeHHMH BaJiOB BEHTHIATOPA U 3JCKTPOABHraTens.

OTKpbiThie BCACHIBAIOIIHE OTBEPCTHS BCHTHASTOPOB AOJKHBI
¥MeTh 3allHTHYI0 MeTa/JJIMYeCKyl0 CeTKy ¢ sueitkamit 25—50 Mwm.

DNeKTPOABHTATENH BENTHIATOPOB, HACOCOB, OPramoB ympasJe-
HHS I T. M. ROJXKHBE OGCAYXKHBATBCA B COOTBETCTBII C NPABHIAMH
3KCMAyaTallHil 3JeKTPOooOOPYAOBANHS MO CHCHHANBHBIM HHCTPYK-
THSM.

O6cnyxusanne Kanopudepos. IIpu pabore ¢ Kanopudepamu
clenyer cTporo cobawonaTh npaBmia HX 3KCmayaTauuu. B nporus-
HOM ciyuae BO3MOXKHO 3aMOPaXXHBaHHWE BOAAHBIX M AaXe B3DhiB
nmapoBLIX KanopugepoB. Pekomenayercs COCTaBHTbL CHEIHANLHYIO
HIICTPYKIHIO 110 SKCIUlyaTalMH STHX YCTalOBOK € YKasaHieM Mo-
PIAKA WX BKJIOYEHHS o BBHIK/IOUEHHHA, Pery/JiipoBaHis Tensao0T-
Lauy, TexwHyeckoro obOcayxHBawus, mep OopbObi ¢ 3aMOpa’kHBa-
HMeM H T. 1.

ITocaenoBaTeNbHOCTh BKIIOUCHHS U BBIKJAIOUCHHS KajnopHdepos
Jokna OunTh CJefyomed.

Hns Brmouenuss Kajopiiepos, paboramomiix Ha Boae, Heol-
XOAHMO:

NepeKkphITL CNyCK BOABI B HMXKIell TOUKe CHCTeM M TPyOonposo-
10B Kajlopudepa; NOCTCNEHHO OTKPHTbL 3aNOpHYK apMmMaTypy Ha
obpatHoM TPybonpoBOAEe TEMJIOHOCHTENIA; OTKPHITb KPad 45 Bbl-
nyCcKa BO3AyXa B Bepxueil Touke TpyOHOH 00BA3KM Kajopudepa u
nocje NOABJEHUS HENPEPLIBHOA CTPYH BOAB!I 3aKPHTb €ro; OTKPHITh
3aTMOpHYI0 apMaTypy Ha nojawolileM TPyOonpoBone TEIIOHOCHTCS;
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y6eanTbCcsl B OTCYTCTBHH IOATEKaHHH H NMapeHHi; POBEPHTb TeMIie-
paTypy Tem/JOHOCHTeNs Ha MoJalouell JHHHH (ecJH TeMmhepartypa
TEIJIOHOCHTENS] OKaXeTcs 3HAUHTeJbHO HHXKe TpebGyemoil no rpa-
(hHKY OTHycKa TelJa, TO BK/IJOUEHHE BEHTHJIALHI He JONYCKaeTcs).

Hna sbiKglOYeHHs KajdopHepa Hajo CHayalla 3aKpHTb 3anop-
HYI0 apMaTypy Ha nojamouieMm TpyBonposojie — K KaJjopudepy, a 3a-
TeM Ha oOpaTHoM Tpy6GonpoBoae — oT Kajopudepa. I[locne artoro
OTKPBITb CNYCKHBbie YyCTpoHCTBa AJSl CJHBa BOAB H KpaH AMf BH-
MycKa Bo3jyXxa. )

Caenyer oTMETHTb, 4TO KaJjopudepbl, paGoTaioliHe Ha BOJe,
MOJHOCTBIO BHIKJIIOYAIOTCA M H3 HHX CJUBaercd BoAa TOJbKO IpH
OCTaHOBKe Ha JIMTENbHBIH nepHoa. IIpu KpaTKOBPEMEHHBIX OCTa-
HOBKax CHMXKaeTcsi TOJIbKO Mojaua TEMJIOHOCHTENS [0 NPeLelioB,
yCTPaHsIoOUIMX 3aMopaxupaHle Kajopiudepos. B mporecce paGoTsi
BOAAHHX KaJopudepos Heo6X0AUMO MepHOIUYECKH BHINYcKaTb BO3-
JIyX, CcKaljHBammuicad B BepXHelt 4YacTH OOBA3KH,

Ons prmoueHus Kajgopudepos, paboTallIUXx Ha fnape, Heo6Xo-
JUMO:

[nepeKkpbiTh MNPOX0J 4Yepe3 KOHJAEHCATOOTBOAYHK H OTKPBHITh NPO-
X0A uepe3 OOBOAHHH KaHall; OTKPHITh KOHTPOJIbHH® BEHTHJIb, ycC-
TAHOBJIEHHBIT 0C/e KOHAEHCAaTOOTBOAUHKA; IOCTENEHHO OTKPHITh
napoBoil BEHTHJL HA NapolpoBoJe; MocJe BbIyCKa BO3AyXa H NO-
fIBJIeHHS] Napa 3aKPBITh KOHTPOJbHBIH -BEHTHJIb; OTKPHITL INPOXO0[
napa uepe3 KOHIEHCAaTOOTBOAYHK H 3aKPBITh OOBOJHBIH KaHaJl

Ons BKIOYeHH 3THX KanopudepoB Hajlo Hpexjae BCEro 3a-
KPbITb [apoBofi BEHTHJb Ha MNapONPOBOJE, 3aTeM MOCJeJoBa-
TeJbHO OTKPHTb OOBOJHBI KaHaJ KOHJEHCaTOOTBOAUHKA M KOHT-
POJIbHHH BEHTHJIb, MOCJE 3TOTO 3aKPHITb NMPOX0oJ Uepe3 KOHjeHCa-
TOOTBOJLYHK.

Ipu anutenpHoB ocTaHOBKe Kajsopudepa HeoOXOXHMO BhIBEp-
HyTb npoOKy B HHXHeHl YacTH KOHIEHCAaTOOTBOAYHKA AJ4 CJMBa
KOHJIeHcaTa.

B npouecce akchiyatanuu KaJopuepos Hajgo CHCTeMaTHYECKU
cJIeIHTh 32 TeM, uTOOBb MeXIy HHUMH M CTPOHTEJbHBIMH OTpaxie-
HHUAMH He OBIJIO 3a30pOB; HMeIOIIMecs 3a30Pbi JOJMKHB ObiTb 3a-
JleJIaHbl HecropaeMbIMH MaTepHallaMu.

OpeGpenne kKajgopugepos clelyeT oOUHUIATb OT 3arpA3HeHHH
CTPyeH CXKaToro BO3AyXa, a NPH HaJHYMH IMJOTHO c/exaBIIHXCH
OTJIONKEHH A — THPONHEBMAaTHYECKUM clIOcO6oM.

BuisiByieHHBIE [PH CHCTEMaTHYECKHX OCMOTpax MapeHHa H HOl-
TCKaHUA BO BCeX y3JaX BOJSHOH HJIM NapPOBOH YCTaHOBKH HOJIKHH
6HTb HemeaJeHHO ycTpaHeHH. IlorHyThle miacTHHKH KaJaopugepon
HaJ10 HCOpaBisiTh 0e3 HapylleHHs OIHHKOBKH.

O6cayxupanue GuabTpoB. uibTpH B mpouecce sKCmIyaTanuH
nocrenenHo 3acopsifotcd. OuucTKAa WX OT 3arpA3HeHHH H Iepesa-
pslKa MPOU3BOAATCS B CPOKH, YCTaHOBJIEHHbic paloueli HHCTPYK-
uuefl, uaM NPH AOCTIKEHHH MPEAeNbHO AONYCTHMOTO COMNPOTHBIIe-
HHfl TIPOXOAY BO3JyXa.
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$lyefikoBple Mac/IsiHLIe MHIBTPH JAO/KHB! JIETKO H MJIOTHO BCTaB-
JATbCA B YCTAHOBJIEHHBIE PAMKH; 3230PBl MeXAYy paMKaMH, a Tak-
K€ MeXJ1y paMKaMH H CTPOHTEJbHBIMH KOHCTPYKUHSIMH JOJIXKHBI
ObITb 3alle/aHH.

OuncTka 3arpasHeHHbIX (GUJIBTPOB H HX Hepe3apsaaka [poH3BO-
AATCA B H30JupoBaHHOM moMelieHuH. CHavana nbuib U3 QUILTPOB
BBITPAXHBAIOT JIETKMM [IOCTYKHBAHHCM JEPCBAHHBIM MOJOTKOM IIO
Kopnycy ¢unbTpa, 3ateM fdefiky nomewiaior B 6ak c¢ 100 %-HbiM
pacTBopoM KaycTuueckoil coxast ¢ Temnepartypoit 60—70 °C, nocne
4ero MpPOMbIBajOT B Gake ¢ uyucToil ropsuefl Bogo#t (40—50 °C)
H INpPOCYyLIHBAIOT.

3apsigka ¢uabTpa MPOH3BOAMTCS NMyTeM MHOIMOKPATHOTO MOTPY-
KeHHusl AYelKH B MAacJsHYyl0 BaHHy. 3aTeM asd cToka H30bITKa Ma-
cJla aYeflKM NOABENINBAOT HaJ BAHHOH Ha CYTKHU.

Ilpn obGcnyxuBaHuH caMoounllalouluxcs GUJILTPOB CICAAT 3a
HaJIHUHeM Macja B IOALOHE, eT0 UHCTOTOMH, HCMPABHOCTLIO MPHBOAA
¢buapTpa, NPaBHJIBHBIM HaNpaBJCHHEM [BMXKEHHA MaHeled {na-
PyXHble [1aHeJH [AOMKHBI JBHraTbCA CBEpPXY BHH3).

PeMOHT BeHTHNSUMOHHBIX ycTaHOBOK. OpHoill u3 Mep, ofecme-
YHBAIOMHX JOJTOBEYHOCTL H HCIPaBHOCTb DPabOThl BCHTHAANHOH-
HbIX YCTAHOBOK, SBJISIETCA MJIaHOBO-TIpeAyNpeAHTeJbHbI PeMollT
(TITIP), Brawouajpmuil MNJIaHOBBIe OCMOTPBI, TEKYLIHEe H MJaHOBBHIC
CPelHHE PEMOHTHI.

[TnaHoBBIE OCMOTpBE MMPOH3BOAATCA /AJIA YCTAHOBJEHHS TEXHU-
YeCKOTO COCTOAHHA BEHTH/IALMOHHOTO OBOPYAOBaHHS W BBIABJIEHHSA
Je(eKToB, MoJ/exalluX YCTPAHEHHIO TPH OYCPEIHOM pPEMOHTC.
Ilpu TekymieM H CPeIHHX PEMOHTaX YCTPaHAIOTCA OTHCJbHBIE Je-
(hexTbl H HEHCMPaBHOCTH, NPOU3BOAHTCA 3aMeHa H3HOLIEHHDBIX AeTa-
Jiefi, OUHCTKa OT IBIJIEBBIX H HHBIX OTJIOXMEHHMH, yCTpaHEHHe HelJIoT-
Hoctell. OcHOBHBle pafoTH NMPH 3TOM BBHIMOJHSIOTCA Ha MecTe pas-
MeIleHusl BEeHTHJALMOHHHX ycTaHOBOK. [locie npoBejpeHHs MJIaHO-
BOTO CPEIHEro PeMOHTa MPOBepsioT palboTy Bcell BEHTHIAMHOHHOH
YCTaHOBKH.

KanutanpHbii PEMOHT BHIMOJHAETCA [0 MepPe HeOGXOAHMOCTH
M0 OTIeNbHbIM MeCcAYHBIM 3ajanuaM. [Ipw 3TOM mNPOH3BOAAT je-
MOHTaX OCHOBHOro OGODyAOBaHHS, €T0 DEMOHT B MacTepCKHX, da-
CTHYHYIO 3aMeHy OOODYAOBaHHS HJIM OTHAEJbHBIX €ro uacreii, je-
MOHTaX M MOHTaX BO3JAYXOBOJOB, OKPacKy Bceil ceTu u T. m. Ilo-
cJlle KalUTaJIbHOrO PEMOHTa BCelt CHCTEMBI c/eAyeT NMPOH3BECTH ee
peryiupoBaHMe K CaHHTapHO-THTHeHHYeCKHe HCHBITaHUA, pPe3y.b-
TaTbl HCNBITAHAH AOJKHBI GHITh 3aHECeHLl B MACMOPT BEHTH/AUHK-
OHHOH yCTaHOBKH,



FNABA 16
KOHAUMLUMOHUPOBAHUE BO3QYXA -

16.1. CymHoCTb KOHAWLMOHMPOBaHKS Bo3Ayxa
M KnaccupuKauus CHCTEM KOHAMUMOHWPOBaHMS

3amaueil KOHAMIHOHHPOBAHHA BO3jAyXa fABJAETCA TMOJJAepKAHHE
COCTOSIHMA BO3AYLTHOH cpeibl B NMOMEIIEHUAX B COOTBETCTBHH C IO-
TpeGHOCTAMH Joaefl WM HHOTJA TEXHOJIOTHeH mpoussojcTsa. B on-
penesieHHOH Mepe 3Ty XKe 3anauy pelllaeT H CHCTEMa BEHTHJISANMNH,
paccuuTbiBaeMasl Ha acCCHUMMJIALMIO W yaalleHHe BPEXHOCTEH, Bbe-
Jaomuxcs B8 nomemenusx. OgHako He o6opyaoBaHHAsi KOMIJICK-
cOM ycTpoficTB AJI1 KOHAHIMOHHPOBAHMs BO3AyXa BEHTWIANUA He
MoXKeT o0ecneYHTb MHOAZePXKaHHe 3aJaHHOrO COCTOSIHHS BO3AyXa
B NOMelleHHAX [PH MEHAIOUHUXCH YCJAOBHSX HaPyXKHOro BO3AYyXa H
pexxuMax BLIJeJIEHUS BpeIHOCTEH B RNOMENIeHHAX.

Takum o6pasom, moj KOHIUIHOHHPOBAHUEM BO3/IyXa NMOHHMAIOT
aBTOMaTHYecKoe TOJAJAep:KaHHe MapaMeTpoB BO3AyXa B TOMeIle-
HUAX. B cHcTeMax KOHIHuMOHUDOBaHMA 3Ta 3ajada peluaeTcs IO
OpUHIUNY O0OumeoOMeHHON BEHTHISMUKM C PEeryJIupOBaHHEM KOJH-
TecTBa M MapaMeTpPOB NPUTOYHOIO BO3AYyXa B COOTBETCTBUH C PEXHU-
MOM €ro Mu3MeHeHHs B nomellenusx. [logaep:kanue 1eo06X01UIMOro
rasoBOro cocTaBa UM 4WHCTOTH BO3jAyXa B TOoMeHleHHAX ofccmeunsa-
eTcs TpHY 3TOM Ha3HaueHHEM COOTBETCTBYIOHIETO Bo3ayxoobMmcHa
¥ OYMCTKO!l BEHTHISUHOHHOTO BO3AYyXa, NOAJAepXKaHue HeobXomgu-
MBIX  TEMNePaTyPHO-BJAXKHOCTHHX  NapaMeTPoB — Ha3laueHHeM
BO3AYyX000MeHa U pervjupyeMol TemsoBJaxKHOCTHON oO6paboTKoH
NPUTOYHOTO Bo3ayXa. [Ipnm HaAWuuu cneyHadbHHX TpefoBannil cH-
CTEMB! KOHJIWIHOHUPOBAHNS MOTYT OCYIHIECTBJATH OUHCTKYV BO3IyXa
_QT.-3amaxXoB, MPHIaHHe ClellHaJbHbIX 3amaxoB, HONH3AUWIO M T. I.

ITpurotosieHde NPUTOYHOrO BO3JAyXa B CUCTeMax KOHIAMUMOHHU-
POBAHMSA OCYIIECTBJSETCS B CHEHHaJbHBIX YCTPoHCTBaX — KOHAH-
[AOHEpax, BKIIOUAIOMHUX B ce6 KOMMJIeKe TEXHHYeCKHX CPeACTB MO
Tpebyemo#t o6paboTKe Bo3ayxa. B THRNOBHIX KOHAMUIHOHEPaX, BHI-
NycKaeMblX TNPOMBIIIEHHOCTBIO, ofecneyuBaeTcs O4YMCTKa M pery-
Jupyemas obpa6GoTKa BO3AyXa 1O TeMNEPaTYPHO-BJIANKIIOCTHBIM
napaMerpau.

Tpouecc nognepxaHUs B NOMEHIEHHMAX CHCTEMOH KOHIHI{MOHH-
poBaHHs 3ajaHHBIX TEeMNEPaTypPHO-BJaXKHOCTHHIX MapaMeTpPOB BO3-
AYIIHOR cpeflbl MOXHO nokKasaTb Ha Jd-ninarpamme clleayiomed
CXeMoii.

Ilycte 3apaHnoe COCTOSIHME BO3AYUIHOH Cpelbl B NOMEUIEHHH
xapakrepusyerca Touko# C (puc. II1.50). Tlpn n36mrouHOM BH-
neJieHnn TemwnoTht @ W BogaHOTO mapa G, B NOMEIICHNHA BO3HHKAeT
npouecc CX, BHI3BHIBAOUIMH H3MEHEHHE 3TOTO COCTOSIHMA BN3AYXa.
s nojgaepaHWS  3a4anHOrO COCTOAUMA BO3jyxa C HEH3MeH-
HBIM CHCTeMa KOHAWIMOHHpPOBaHHsA poJokHa npoueccy CX mpo-
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THBOMOCTaBUTb o6pallenubiii npouecc CY Tak, 4TOGH MocnaeRHNH
nHefitpanusosan CX.

Cosnanue npomnecca CY JocTuraercs mnofauell B TNoOMellleHHe
BO3[yXa ¢ nmapameTpaMu Touku B, nexamed uwa nyue CY, gna Kc-
TOpOH BeNMUHHa Af={,—7{p He npeBblaja 6b JONYCTUMOH pas-
HUIBH TeMIepaTyp MexXjay NPUTOYHBIM H BHYTPEHHHM BO31yXOM
B nomellleHuH. Torga mpHTOYHHIE BO3AYX, BOCNIPHHHMMAH Bhiesql0-
ImMecs Temyo-¥ BJAroMsGHITKH, 6yJeT MeHATb CBOE COCTOsiHHEe MO
ayuy BX. KonuuecTso BO3AyXa JO/MKHO ObiTh TakKHM, UTOOHB €T0
COCTOSIHHE B MNOMENIEHUH
He H3MeHHJocb O6b jgaJjee T
Touku C.

HMcxona us artoro pac-
XOj1 TPHUTOYHOTO BO3AyXa
G, xr/u, no/mxkeH OBITH

G=Quelllc—1p), (69 T

rae Quas BHpaxkaerca B KIx/a.

X

[lonyuennoe  komuue- 7
ct8o G J0MKHO OBITH MPO-
BEPEHO TaKKe Ha acCHMH-
JASiMMI0  Ta30BHIX BPELHO-
c*reﬁ’n nbum B COOTBETCT-

Bbl eHueM -
IL14). CTR 3 94 - .

B kauectBe npUTOUHO- . i
ro B CHCTeMaX KOHJIHIHO- S8
HUPOBaHHS  HCTOJb3yeTcs
BO3AYX HapyXHbiH, BHYT-
pEeHHHH WM HX CMeCh.
B 3Tux ciyuaax, 3a pea-
KMM HCKJIIOUEHHEM, TapaMeTpsl BO3ayXa, 3abupaeMoro unns e€ro
KOHAMIIHOHNPOBauua (Touka A), He COOTBETCTBYIOT TpeGyeMbiM
napaMeTpam NPHTOYHOTo Bosayxa (Touxka B). CienoBaTtesbHo, B CH-
cTeMe KOHIHIMOHHMPOBAHMA BO3AyX, 3a0upaeMbifi 15 KOHAHIHOHH-
POBaHHA ¢ NPOHM3BOJIBHBIMH HM3MEHAOIIUMHC BO BPEMEHH nmapaMer-
pamp, nosixkeH obpabarbiBaTbc 10 TpeOYeMOro COCTOSIHHA TPHTOY-
HOTO BO31yXa, T. €. HeoOXoAKUMa peryjiHpyeMas TellJIOBJIaXXHOCTHas
06paboTKa B COOTBETCTBUH ¢ JydoM mporecca AB.

[Tosnoxenne TOYKKM A 1J19 pasHbIX NEPHOAOB roja, BPeMeHH CYy-
TOK W H3MeHeHUH noroas Mensiercd. Kpome Toro, ¢ H3MeHEHNEM
pexHuMa BblAeNIeHHs BpeJHOCTell B NMOMeEIleHNN MeHseTCs M Hanpas-
Jengue nyua npopecca CX, a clegoBaTeNbHO, W TOJNOXEHHe TOUKH
B. Takum ofpasom, B3aumMHoe Toj0xkeHHe Touek A u B Hampasile-
Hye B Id-guarpamme Jsyua AB mpouecca o6paloTKH BO31yXxa Mo-
ryr 6bITb BecbMa pPa3HooGpa3HBIMH.

Puc. 111.50. Pacuernag cxema 3a1auu KOHJH-
IIHOHMPOBAHUA BO3AYXd
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B 3aBHCHMOCTH OT BO3MOXKHOIO B3aHMOPACHOJOXKEHH TOUeK
A u B xommiekc npubopoB Mo TEMJIOBJIaXKHOCTHOH 06paGoTKe BO3-
AyXa Jo/xKeH o6eclneudBaTh ero HarpeBaHue, OXJaxIeHHe, YBJIaXK-
HeHHe, OCylueHHe HIH KOMOHHAIMI0 HEKOTOPBIX H3 3THX MPOLECCOB.
C »Tofl nesnblio B KOHIXUIMOHEPAX YCTaHAB/IMBAIOTCS BO3XYyXOHArpe-
BaTe/H, BO3AYXOOXJAIUTENH, KaMepbl OPOIUeHHs1 BO3IAyXa BOLOH H
Ipyrue ycTpoiicTBa.

B BosayxonarpeBaTenax (Kasnopudepax) ocyLlecTBiIfeTcs cy-
X0e HarpeBaHHe BO3]yXa, B BO3AYXOOXJanuTeJax (Kajopubeproro
THIA) — OXJaxXJIeHHe U OXJaXKAeHHe C OCYyIUeHHeM, B KaMepax opo-
IIeHWA B pe3y/bTaTe TemJIo- K MaccooGMeHa MEXKAY BO3AYXOM H
BOXOH MOXET MPOHCXONUTb OXJaxAEHHe, OCYIUEHHe, YBJIaxKHeHHE
BO3yXa, a TakxkKe yB/Ja)KHEHHe C HarpPeBaHUeM, OX/aXKAEHHE C yB-
JaxcHeHHeM HJH ¢ ocyluenuem. I ocymenus Bo3qyXa HHOTAa
MPUMEHAIOT TBePIbE HJIH XKHAKHE cOpPOeHThl, Nor/aomalie Baary,

IIpu npoexkTHpoOBaHUH TEMJIOBAAXKHOCTHOH 06paboTKH BO3ayXa
B cHCTeMaX KOHIMLUHOHHPOBAHHA BO3AYXa B KauecTBe MCXOAHBIX
HauHBIX MPIHAMAIOT pacueTHbie BHYTPEHHHH (MHKPOKIHMAT) HHa-
PYKHBIH KJIUMaT.

BHyTpeHHHA pacCUeTHHN KjauMmaT [AJigd NPOEKTHPOBAHHS CHCTEM
KOHAMIHOHHPOBAHNS B KWJIBIX, OGILECTBEHHBIX M MPOM3BOACTBEH-
HBIX 3aHHAX, NPUHAMAETCA MO JOMYCTHMBIM H ONTHMAJbHBIM ma-
paMeTrpam B cooTrBeTcTBHH ¢ TpeboBanuamu CHull 11-33—75 n
IFOCT 12.1.005—76. 3uauenus 3THX mapaMeTpoB HalOTCa A5 XO-
JIOTHOTO, MepPexoAIoro H TEMJIOro MepHOXOB Toaa.

- Hapyxuwufi pacueTHbifl KJAHMAT MPHHHUMaeTCS MO fapaMeTpam
4, B nnun B (cm. CHwuIT 11-33—75) B 3aBHCHMOCTH OT Bula H Ha-
3HaueHHs cucTeMm KoHaHuuHoHuposanus. I[1pu sTom nopmamu npeny-
CMAaTPHUBAIOTCH I/ TEMJOTO M XOJOXHOro MEPHONOB Toxa pacuer-
Hble 3HaueHWs TeMOePaTypbl H TEMJIOCOJepXKaHha BO3AyXa.

[IpakTnka noxkasbiBaeT, Y4TO MakcHMajbHas BO3MOXKHag B ie-
KOTOpBIE MEePHOIBI OTHOCHTENbHAS BJAAXHOCTb HAPYXKHOTO BO3IyXa
ana 6oabtunHcTBa palionoB CCCP MoxeT 6biTh NMPUHATA paBHOH
95-—100 %, a MHHMMAJIbHAA BJAAXKHOCTL MEHAETCS B TeyeHHe roja

u penko onyckaercsi ke 30 %. Ecnn usBectusn gsa jiannoil mect-

1I0CTH MaKCHMaJ/bHblE JIeTHHe 3HadeHHA BJArocolepXanuf dpsce,

TO TOJOBON HapyXHbIH K/JIUMaT MoXKeT OHTb H3006paxeH (GHUTYPOH
ascdef (puc. II1.51).

B pacuerax u ocobeHHo npu mocrpoenuu Ha Id-guarpamme Hpo-
neccos o6paboTKH BO3Ayxa B CHCTeMaxX KOHIHLIHOHHPOBAHHMA HC-
MOJb3YVIOT TaK Ha3biBaeMyl0 KJHMaTHYECKYI0 KDPHBYIO, MOKa3blBaio-
YO ocpefHEHHOe 3HAYEeHHe HaPYXKHOrO KJAHMAaTa Mo JAaHHBIM MHO-
roJeTHux HaGmionenuil (MyHKTHpHaa Jaunua Ha puc. I11.51).

B 3aBHCHMOCTH OT BHIMOJHAEMbBIX 3aXad, IEePHOXHYHOCTH pa-
60Tbl U gpyrux ¢akTOpoB CHCTEeMB! KOHIMIHOHUPOBAHHA MOrYT
HMEeTb Da3/uuHble cXeMbl 06paboTKU BO3/AvVXa, KOMIOHOBKY COCTaB-
JAIOUWIKX S/MeMeHTOB H YCTPOHCTB, a TakxKe KOHCTPYKTHBHOE 0(opMm-
JIeHue,
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B ofmem cayuae B ¢HcTeMy KolimulHOHMPOBanHs BxoasT (pie.
[11.52): xouguumoHep, NpegnasHavyeHHbill aas o6paboTkil Bo3ayXa
(TemsioBiaxkHocTHan o06paboTKa, OYMCTKa); Bosayxosabopuast 1

Puc. 111.51. PacueTHwifi xiu-
MaT AJsi POEKTHPOBAHMA CH-
cTeM KOH AMLIMOHUPOBAHIIS
BO3AyXa

Puc. T11.52. Cxema cucremsl
KOHANLHOHUDOBAH U

! — poapyxoszaGopHoe YCTpOR-
CTBO, 2 — BO3nyXxosza6opuas iax-
Ta H Kalanbl gad nogauyd Ha-
PYXKIIOr0O BO3AYXa B KOHJAHIHKO-
HHep; 3 — konaHuHOHED aad  06-
paGoTKH TNPHTOYHOTO  BO3AYyXa;
4 — BEHTHJATOP; 5 — 3J1€KTPOLBH-
ratejgb; 6 — BO3NYXOBOZbl ¢ yCT-
pofictBaMH  xasd  paspayd  mpH-
TOYHOI0 BO3Ayxa; 7 ~— BO3JyXO-
ROABl  AAS  BBITSXKHOTO BO3JlyXa;
8 — Bo3ayXxoBHGpocuoe yCTpoi-
¢tBo; 9 — nojalomui TpyGonpo-
BOj OT CHCTEMBl TemJoCHaGXKe-
Ausa; 10 — o6paTubii  TpyGompo-
BOJNLT CHCTEMB! TEMmIOCHAGKEHUA;
11 ~— nogatou i Tpy6Gonporon
CHCTEMBl xononotiaGKeuus;
12 — o6patHbiR  TpyGoliposon CH-
creMbl  XoJdojochaGxenusi; 13 —
KOHHIIMOHUPYEMOe  TOMelleHHuE;
14 — Bo3ayxoBon pPEIHPKYASILH-
oHltoro Bo3ayxa; 15— zanopno-
peryjaupymwulasa apMartypa K ycCT-
pofictBa Ha  Tpy6Gompomonax H
B BO3/1yXOBONAX

13

d max

pacu

bm'w.
vacU
3 o
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7

6
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15~

1

pacnpejenaionas cerb BO3AYXOBOJOB;, BEHTHJSATOPHBIE arperarso
(BEHTHNATODHI, 3JAEKTPOABHraTesn) NJs TPaHCMNOPTHPOBAHHA BO3-
Iyxa; CHCTEMb! TeMJI0- I XoJogocHabXKeHUua aas obecHedeHist KOH-
IMIHOHEepA TeMJoM H XOJONOM HyXHbIX MapaMeTPoB; 3aMopio-pe-
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ryfigpyiotitne yCTpoﬁcTBa Ha BO3JYWHBIX KaHajaX, rpybonposotax
CHCTEM TeI10- B XoJomocHabxKeliHs, cHCTEMa aBTOMAaTHUEeCKOro pe-
rynupoBanus, GJOKHPOBKH, 3allUTH KajopudepoB OT 3aMep3anus
u Ap.

CucTeMpl KOHIHIHOHHDOBAHHS MOTYT HMMeTb MNOJHBIA WJIM CO-
KpalleHHbIl HabOp cOCTaBJSAIOUIHX 3JIeMeHTOB M YCTPOHCTB, ompe-
JensieMbifi pasaHuHbBIM NpelHa3HaYeHHeM TakKHX cHcTeM, MpHUMeHse-
MBIX B KHJBIX, OGIIIECTBCHHBIX M MPOH3BOACTBEHHBIX 3JaHHSX.

CuHcTeMbl KOHAHUHOHHPOBAHHA BO3AyXa MOXKHO KJaccHUIHPO-
BaTh 110 HECKOJIBKUM MPHU3HaKaM.

[To HasnavenHo CHCTEMB! KOHAWIHOHHPOBAHHS MOIAPa3AensioTcs
Ha KOM(OpTHBIE, TeXHOJOrHYeCKHe B KOM(OPTHO-TEXHOJOTHUECKHE.
[lepBnie mnpeanasHayeHn AA O6ecneueHWs ONTUMAaJbHBIX (KOM-
(OpPTHHIX) CAHHTaPHO-TUTHEHWYECKHX YCJIOBHH nOJs JnOjedl u NpH-
MEHSIOTC B KHJBIX, OGIIeCTBEHHBIX M NPOMBIUIJIEHHBIX 3JaHHAX.
TexHosorpueckue cHCTEMB! JOJMXKHbI O6GecmeunBaTh MOAAEpKaHie
B MPOM3BOJCTBEHHBIX MOMELIEHHAX YCJOBHH BO3AYIWIHON cpejH, He-
O6XOAMMBIX [JIf BHINOJHCHHS TEXHOJIOTHUECKHX NPOIECCOB, Halex-
HOCTH paboThl 060pYNOBaHUs, XpaHeHHA H3xenuidl M T. n. B Heko-
TOPBIX CJyuasX CcO3Jal0T JiOKaJibHBIE CHCTEMBl TEeXHOJIOTHYECKOTO
KOHAHIHOHMPOBaHus, OOccHeyHBalolue HYXKHble YCJIOBHS BO3AYII-
HOH cpefbl, HCMOCPEACTBEHHO Yy TeXHOJOrn4eckoro o6OpymoOBaHHSA
WIH BHYTPH ero. Kom¢oprHO-TexHOJIOTHUECKHEe cHCTeMbl ob6ecHe-
uuBanT Heo6XoaHMble MapaMeTpbi BO3AYUIIHOA cpeabl nud Jwojeil
M TEXHOJIOTHYeCcKOoro O6OpyrOBaHHA,

ITo cesonHoctu 06ecrneueHHsi Tpe6yeMBIX MapaMeTpOB BO3AyXe
B TIOMENIEeHHsX CHCTEMBl KOHAHIMOHHPOBAHHS MOApa3AeNAaoTcs Ha
KPYTJIOTOAHUHBIC U CE30HHBIE: KPYTJIOTOAHUHBIE CHCTeMBbl 06ecHeyH-
BalOT pexHM BO BCe NEPUOAH Toja, Ce30HHBIE — B OAMH M3 MepHo-
I0B (Temjpll WJIKM XOJOAHBIR), B 3aBHCHMOCTH OT KJHMaTHye-
CKMX ocobenHocTell paliona.

ITo mecry 06pa6OTKnH BO3AyXa CHCTeMBbI KOHAHIHOHHPOBAHHSA
MOTYT OBITb ICHTPAJbHBIMH M MECTHBIMH: B HeHTPaJbHBIX CHCTEMaX
BO31yX o6GpabaTbiBacTcs B KOHAHUHOHepax, pa3MelllacMHX B OT-
JeIbHBIX MOMEeUleHHAX, U MO CHCTeMe BO3/1yXOBOAOB NojgaeTcs B 06-
CHyXKHUBAaeMble JAHHON CHCTEMO# MOMEIIeHHS, B MECTHBIX — KOH/H-
HHOHep pacrnosaraeTcss B OOCHYKHBaeMOM HM MOMellleHHH.

B Gonpurnix o6IIEeCTBEHHBIX # MPOMBIIIEHHBIX 3JaHHAX HHOTIa
OPHMEHAIOT KOMGUHHPOBAHHBe (MHOTO30HAaJbHbBIE) cHCTeMBL. B aTOM
clyuyae Heppuunasf o6paboTka BO3JAyXa OCYLIECTBJSETCH B LEHT-
pallbHBIX KOHAHIMOHEpaX, a NpHBeJcHHe HapaMeTpPOB MPHTOYHOIO
BO3AyXa B COOTBETCTBHE C TpeHOBAHMAMH AN KaxXKOro HoMellle-
HHA — B MeCTHBIX JOBONYHKAX. B 0/]HO30HaJNBHHIX cHcTeMax obpa-
60TKa Hapy:KHOTO BO31yXa 10 HCOOXOAMMBIX MapameTpoB MPHTOY-
HOTO BO3/yXa OCYULECTBJSIeTCA OKOHUATEJNBHO B IICHTPAJbHOM KOH-
auuuoHepe. Takas cxema MpHMEHHMa B cJyuafdX, Korja BO BCe
MIOMeIIeHHa MOXKHO NO1apaTb BO3JyX C OAUHAKOBEIMM Mapamer-
paMu.
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[To npuuuuny Hewrpadusauuud CUCTEM Telllo- M XOJO0AHOCHAG-
JKEHHS CHCTEMH KOHAWIHOHUPOBAMKUS BO3AyXa MOApasje/sioTcs Ha
aBTOHOMHHBIE W HEaBTOHOMHHE, B aBTOHOMHBIX CHCTEMax Kaxjhi
KOHHIMOHED HMeeT CBOI CHCTEMY TelJO- M XOoJoj0ocHabKeHHs,
B HEaBTOHOMHHIX — TEMJIO M X0J/10J [PUTOTOBJAIOTCA LEHTpPaJIn30-
BaHHO M MO TPyGOMpoBOAaM MOABOAATCA K KOHIMIHOHEpaM.

B 3aBHCHMOCTM OT HCMOJIb30BAHUA HaPYXKHOT'O M PeIHPKYJIALU-
OHHOTO BO3/JyXa M3 MOMEUIeHHH CHCTEMBl KOHAHIHOHHpOBaHHS G6bi-
BAlOT MPSIMOTOUHBIE M C PeHUpPKyJHsAnucH Bo3fyxa. B mMpAMOTOUHBIX
CHCTEMax HCIMOJIb3YeTCs TOJbKO HapyXXHBIH BO3AyX, KOTOPHIA 06-
pabaTtuiBaercs B KOHAHIHOHEepe, MOZACTCA B MOMeUIeHHS H [0OCJe
oTpabOTKH B HUX BHIOpachiBaeTcs HapyxXy. B cucreMax c penupky-
Jauuell B KOHJAMNHMOHEP TOCTynaeT HAaPYXXHBIH BO3AYyX U BO31YyX
u3 nomeutednil. [Tocse 06paboTku cMech fMojgaeTcss B KOHAHIHUHH-
pyeMble MOMeINeHHsl, OTKyZa BO3AyX YacTHYHO BHOpaceBaecTcs
Hapyxy, a YacTMYHO BHOBb MOjaercs B KOHAHIHOHED HA PelHpPKY-
asapulo. CylUiecTBYIOT CHCTEeMB KOHAHIHOHHDOBAHHA, TA€ HCHOJb-
3yeTcsl TOJIBKO PEHHPKYJIAIHOHHBIA BO3AYX H3 MOMELIeHHH, KOTO-
pHi mocyie 06pabOTKH B KOHAZHLHOHCPE BHOBb MOCTYMaeT B HHUX.

16.2. Tenno- u MaccooBMeH Mexay BO3AYXOM M BOAOM
B Kamepax opolIeHKA

B cucreMax KOHAMIHOHMPOBAHMS INHPOKOE PaCHpOCTpaHeHHe
nonyunsia o6paGoTka BO3AyXa BOXOH, OCHOBAHHAA Ha TOM, UTO MpH
CONMPHKOCHOBEHWH BO3/yXa C OTKPHITOH MOBEPXHOCTBbIO BOJAH B 06-
IEeM cjydyae TNpPOHCXOAUT I[ePeHOC Macchl BelllecTBa (BJjaru) H
TEMJIOTH, CONPOBOXKaloMuicsd H3MEeHCHHEM ero TeNJOBJaxKHOCT-
HOT'O COCTOSHHMS.

IlepeHoc Bjarm NPOMCXOAUT BCJACACTBHE ec HCHAapeHHs ¢ OT-
KPBITOA [OBEPXHOCTH BOjbl WJH KOHICHCAIMH W3 BO3jyXa y HO-
BEPXHOCTH BOJEI; B COOTBETCTBHH C 3THM BJIarocojepKaHHe BO3-
JyXa yBeJMYHBAETC MM YMeHbllaeTcs.

HanpasneHue nepeHoca Bjark 3aBHCHT OT KoOJIHUecTBa BOjA-
HBIX TapoOB B BO3JAyXe M Temmeparypbl MOBepXHOcTH BOxaw. [lpu
TeMIlepaType MOBEPXHOCTH BOJAH HHXKe TEMHEepaTypbl TOUKH DOCH
BO3AyXa HOCHeJHMH NPHM CONPHKOCHOBCHWH € BOAOH OXJaxjpaercs
M BOJSIHOH Map B HeM TpeBpainaercd B KOHJAeHcaT, Hepexoaduiii
(Bmimajawomuit) ©3 Bo3ayxa B BOJY. B pesysabTaTe BO3AyX ocylua-
erca. Ilpn Temnepatype MOBEPXHOCTH BOJB! Bhillle TOUKH POCH BO3-
nyxa 6ymeT MPOHCXOAHTb OOpaTHBI Mpomecc, NPHBOAALIHA K HC-
IapeHul0 BOAB M YBJAXHCHHIO BO3jyXa.

KosmnuecTBo nepeHOCHMOH BJjari (fnapa) NpH KOHTaKTe BO3-
JyXa M BOAB gqn, Kr/(mM%-u), MOXKHO oONpeneJHTb M0 ¢opMmyne
HanbroHa (47151 €IHHUYHON MOBEPXHOCT):

&n = P (Prac — Puau)-1013/ps. (111.70)

T/I€ Prac — IapuuajJbHOE JaBJeHHe [apoB Y NOBEPXHOCTH XKHUAKOCTH (mpu
100%-u0oM HacHiNenun u (akTHYeCKO# TeMmmepaType MOBEpXHOCTH XKHAKOCTH),
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Ma; Praw — NapuyanbHoe JaBjieHHe mapoB BoaH B okpy:KallileM BosfdyXe 10
KOHTaKTta ¢ Bojo#d, Ila; P — xosdpduuuenr maccoobmena, xr/(m2-u-Ila); pe —
GapoMeTpHyeckoe AaBjaeHHe Bo3ayXa, rlla.

Bmecro ypasuenus (I11.70) ¢ wnexkoTOpmM ympomennem (Ha
ocHoBe uccnenoBanuii A. A. [orosmHa) ans guanasoHa Temmnepa-
Typ Boasl OT O g0 20 °C MOKHO 3amHcaTh

&n = P’ (duac — duan); (111.71)
31eCh BMECTO NMapuHHaibHbIX [JaBJEHUH Prac ¥ Puyaw NPHUHATH COOT-
BETCTBEHHO BJIArocojepiKaHus Bo3AyXa duyac ¥ dygu.

O6Men TensioToft MeXXAy BO3AYXOM H BOJOH NPOHCXOANT B OC-
HOBHOM 32 CYeT KOHBEKIHH ¢x ¥ MepeHoca CKPBITOH TEemJIOTH (e
NpH UCMapeHUN UM KOHAeHCaUuHU BJarH:

9= gx+ ge- (111.72)

Ha ocHoBaHuu Hcrnosp3oBaHua ofwed TeOpHH Teilloof6MeHa H
¢opmya (I11.71) u (II1.72) ana enMHMYHOM NMOBEPXHOCTH MOJYYEHO

BHIpaxX
BIPp eHHe g=p (Usaec — Tugu)s (111.73)

rae Imac — TENOCOAEPKAHKE BO3AYXd B COCTOHMM HACHUleHMsd (mpH (QakTHue-
CKOH TeMmepatype moBepXHocTH BOAH), kJXK/Kkr, [max— To Xe, B OKpyXawulem
BO3/lyXe [0 KOHTAaKTa ¢ BoJo#, K xK/Kr.

Hna nosnyuenusn Ha Jd-guarpamve ypaBHeHHsi JIMHUH, H306pa-
XKawlel npounecc TeMI0- U BiaroobMeHa MeXIy BO3LYXOM H BO-
JOH, 3anMileM BbIpaxKeHue 6aJsiaHca TeMJ0Thl M BJarTH JJisi HEKO-
TOPOTO SJIeMeHTapHOI‘O H3MEHEHHA TeNnjao- K BJAArocoaepzKaHus

BO3/yxa: dQ = Gdl =P’ (I yac — I nau) dF, (111.74)

dG,, = Gd (d) = B’ (duoc — dusu) dF, (111.75)

Pasjenns nousenHo nepsoe ypaBHEHHE Ha BTOPOe, MOJIYUHM OC-

HOBHOe audepeHnralbHOe ypaBHEHHE H3IMeNEeHHs COCTOSHHA BO3-
AyXa ApH KOHTAKTe C BOJOH:

dl o Inac — Tuaq

d(d) duac — duay

Ecnu B xoae nponecca fyae U duac OCTAIOTCH [OCTOSINIHBIMH, TO

Boipaxenne (II1.76) ectp ypaBHenue npamol nuuum (auHua AC

Ha puc. [11.53). 2To BO3MOXKHO, ecnu TemmepaTypa BOAH HE H3-

mengercsa. Torga anas J060# MPOMEXYTOUYHOH ToukKH B mponecca
M3MEHEeHHs COCTOAHHSA BO3JdyXa MOXKHO 3anHcaTth

== comnst. (111.76

luae—1p _ Twse—luse (111.77)
duag —dp dyan — duac

Takum o6pasom, npu pocroAnnoifl TeMiepaType BOAB JHHHA
npouecca o6paboTku Bo3gyxa O6ylaeT HampaB/JeHa Ha Touky C,
Jexamyio Ha JuHAn @=100 % H cOOTBETCTBYIOULYIO TemnepaType
NOBEPXHOCTH BOAB T. KOHeYHOe COCTOfIHHE, COOTBETCTBYyIOLLEe
touke C, SIBIAETCS TEOPETHYECKHM H JOCTHraercs NpPH AJKTENIBHOM
KOHTaKTe BO3AyXa ¢ Boao#l W OOJbIOH MIOU@AY KOHTaKTa.
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ocrositictiio temiiepaTypsl nmoBepXNOCTH BoAbl sBAseTcs XA-
PaKTepHBIM ciydyaeMm A/ ajHabaTHyecKHX MPOILeccOoB, UacTO BCTPe-
qapuiuxcad B npnpoue H TeXHUKe KOHJ_IHLLI’IOIIPIPOBaIIHH BO3ayXa.

A
A
Luay Q’,\“““fo i
B {9;9
T c
e
-
/ 2
< d‘
T
T x
3 o]

Puc. I11.53. Tlpouecc temno- u mMacco6-
MeHa MeXJy BO3AYyXOM M BOAOM, HMEIO-
e MoCTOAHHYIO TeMmepaTypy

CymHocTb aanabaTuueckoro
npouecca COCTOUT B TOM, 4TO
yCTaHaBJIMBaeTCst  paBHOBECHE
MeX1y KOJHYeCTBOM ABHOM Ten-
JIOTBE, KOTOpOe OTAaeT BO3IyX
BOJe, H KOJHUECTBOM CKpbl-
TOH TEmJIOTH, KOTOPOe BO3AYX
nojyyaer 06paTHO OT BOAH
¢ BOAAHBIM napoMm. Besa Ten-
JIOTa, OTHaBaeMas OXJaxgalo-
IIUMCS  BO3AYXOM BOJe, MHAET
Ha HCrapeHHe, U TOITOMY TeM-
nepaTypa BOJB He MeHSEeTCH.
Jlyu nmnpomecca H3MeHeHHs
COCTOSIHMSL BO3/[yXa HanpasJeH
B CTOPOHY YMCHBIIEHHS TeMnepa-
Typel no aanabarte (puc. I11.54).
Bo3ayx ¢ HayaJbHHIM COCTOfA-
HHeM, COOTBETCTBYIOUIMM TOUYKE
A, TeopeTHUeCKM oxnaxKjgaercs

b

t Hau "l

LI(CI<

T-ty=tc C

B ray

Puc. 111.54. Anuabatugeckui mpo-
uecc 06paboTkuH BO3pyxa BOXOMH

Puc. 11155, Tloautponuueckudt npouece
00pa50TKH BO3AYX4 BOAOK

[0 TeMunepaTyps Boabl 1. PakTHueckH 1OCTHraemoe COCTOSIHUE BO3-
JlyXa COOTBETCTBYeT HeKOTOpoOfi Touke B. YcioBueM Takoro mnpo-
Hecca ABJIAETCH €ro TeYeHHe B HeKOTOPOM 3aMKHyTOM oObeMme (CH-
creme) 0e3 OTBoAa W MOABOAA TENJOTH H3BHE.
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Kak Buaiio, nph afuabatnueckom npouecce Ge3 HUCHOAB30BaHHS
HCKYCCTBEHBIX HCTOYHHKOB XOJIOJAa H 10ABOJA XOJOMHON BOibl
oxXJlaxKAeHHe H YBJIaxKHeHHC BO3JyXa HOCTHUraeTcss 3a cueT IpHMe-
HeHHA BOJABIL, HaxojasuleHcs BHYTPH H30AHPOBAHHON CHCTEMB HJIH
obbema.

Temnepatypa Boanl npu amgumabaTiuecKoM Ipouecce yCTaHas-
JauBaeTcs paBHod £, (puc. I11.54) u B xome upouecca He MeHsercs.
Ona Ha3swBaercs TeMMepaTypoH 10 MOKPOMYy TepMOMETpY fy AJs
BO31yXa cOcTofHHs A, ABJsAOUIefics npelesoM OXJa)JeHHsS BOabl
npu aagabaTtuyeckoM npoiecce *.

Ilpn xowTakTe BO3ayxa ¢ BonoH, TemnepaTypa KOTOPOH OTJH-
yaeTcs OT TeMIEpaTyps BO3JAyXa MO MOKPOMY TepMOMETPY, B CJIy-
yae OTCYTCTBHS NPH STOM YCIoBHE i anuabaTHueckoro mnpo-
Hecca, ycTamaBJHBaeTCsl TakK Ha3bIBaeMHIH NMOJHTPONHYECKMil Npo-
Hece, B XOfe KOTOPOro MPOHUCXOAUT H3MEHCHHe TEMMHepaTyphbl BOJHL
Xoja nonutponuueckoro npomecca Hzobpaxen wa puc. II1.55.

Temnepartypa Bogbl NpH KOHTaKTe ¢ BO3AYXOM coctodnus A wme-
HAETCH OT Tyaw A0 Txom, BO3LYX H3MEHSIET CBOE COCTOSIHHME MO KpH-
Boft AC. Cocrosiune C, COOTBETCTBYIOLIEe KOHEUHOH TeMmepaTtype
BOAB Y LOJHOMY HACBIIIEHHIO BO3JAyXa BOJAAHBIM MapoM, siBJjsieTcs
TeoPeTHUECKHM U npu o0paboTKe Bo3ayxa BOJOH B CHCTeMax KOH-
JUIHOHNPOBaiHsi peadbHOo He pocTuraercd. ®akTUyeckH J0OCTH-
raeMoe COCTOsiHHE BO3AyXa COOTBETCTBYeT HEKOTOPol Touke D.

B nosuTponuueckux npoueccax B 3aBUCHMOCTH OT TeMIlleDaTyphl
BOABl MOXKHO oOecleudBaTh YBJAXKHEHHE BO31YXa, YBJIaXKHEHHE
c HarpcBanWeMm HJH OxJa)KiaelideM, ocyllleHHe, ocyllleHHe ¢ OXJaxXK-
JeHHEM,

O6pafoTka Bo3ayxa BOAOH B cHCTeMax KOHAMIMOHHPOBAHUS
OCYUIECTBASETCsI B CNEeNMaJbHBIX KaMmepax, Ha3biBaeMbiXx KaMepami
opouwenusi. B HuX Bo3Ayx obpabaThiBaeTcsl NMPHU MPOXOXKAEHUH Ue-
pPe3 noxkJAeBoe MNpoOCTPpaHCTBO, o6pa3oBaHHOe pa3bpblTHBaHNeM
BOJIBI, WJIH Yepe3 cMayuBaeMblll 3aN0JHUTENb.

IIpenmyuiecTBeHHOE pacOpocTpaneHhe MOJYUYHIH (OPCYHOUHBIE
KaMepbl, BBIIYCKaeMble CEPHHHO KaK CCKUHM KOHJIHIHOHEDOB.
B Takux xamepax, npeiacTaBJsiominx coboli eMKocTH B BHIe na-
pannenenunena (puc. 111.56), pas3GpbisruBaHde BOABI OCYLIECTB-
JaseTca dopcynkaMy, MOHTHPDYEMBIMH Ha rpefeHKax M3 AByxX HJan
Tpex psanoB Tpyo.

Ha Bxome 1 BbIXOAe M3 KaMepbl yCTaHaBJUBAIOTCA cenapartophl,
npenHasnavyentble AJsi BBIPaBHHBAHWs NMOTOKa Bo3jayXa Ha BXoOje,
yjaBaHBaills Kanedb BoAbl HAa BBIXOJE, aTaKxKe AJf 3aiHTh pado-
yero obwema kaMepsl OT o0O6JayueHus kajJopudepami, KOTOpbIe
B KOHAHIIIOHEPE MOHTHDPYIOTCS MO KoHumam Kamepbl. Cenapatophl
npencrapisior cobofi Habop 3ursaroobpasHbIX MJACTHH, MEXAy

* Moxuno cuntars, uro axnabaTHUeCKHH npoulece HPOMCXOLMT NpPH Henape-
WHH BOJBl C NOBEPXHOCTH IIApDHKA MOKDOro TepMOMETpa, n03TOMY OH HOKa3niBaer
Ajsl Bozjyxa coctosuua A temnepatypy fw=T=/fc, YCTANAB/JHBAIOULYIOCS B He-
KOTOPOM MaloM oOhLeme BO3/lyXa HCNOCPEACTBCHHO Y HIADHKA TepMoMeTpa,
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Puc. II166. Cxema pByxpapHoii ¢opcyHOUHOH KaMepsl

opoen g
1, 2 —nopgBop, Bopbl K dopcyHam; 3, 8 — CAHB BOALI W3 NOALOHA;
4 — oTBOA K Hacocy uepes GHaALTD; § — NOABOA BOAbLI K luapOBOMY
KnanaHy, 6 — noaBox Boabl AJa YCKOPEHHOro HalloaHeHus Mox-
IoMa; 7 — nepenuB BOAb; 9 — cBeTHAbHHK; /0 — cemapaTOop Ha Bbl-
xone; Il — duabtp; 12— wapoBof kaanaw; /3 — nepenHBHoe YCT-
poitcrBo; /4 — cenapaTtop Ha Bxone
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KOTOpbHIMH TIPOXORMT Bo3nyx. Kamepnl o6opyayloTcs cHCTeMaMH
Tpy6ONpoBONOB, 3aMOpPHOH H peryampylomeii apmarypoli, obecne-
YHBaONUMH paboTy Ha 3aaHHOM pexKHMe.

B ¢opcyHouHOH Kamepe MOTYT NPOHCXOAMTH ajanabaTHYeCKHH
npouecc (puc. I11.54) —npum uMpKynAnnH Bompl U3 NOAJLOHA
K ¢opcyHKaM M 06paTHO B MONJOH, a TaKXKe NOJHTpONHYecKHe
npouecct (puc. I11.55) — npu nomaue Bompl B Kamepy H3BHe C cO-
OTBETCTBYIOLLEH HYXHOMY peXHMYy TeMnepaTypoi.

B Tunosbix KaMmepax OpOLIEHHS, BBIMYCKAaeMbIX MNPOMBIIIJIEH-
HOCTBIO, NMpH (aKTHYECKH HMEIOUIHX MEecTO pacxXofax BOXBl NPO-
HCXOAMT OTKJOHeHHe Jjiyua npomecca orT JjuHHH AC, nokasanHoft
nHa puc. 111.b5. PacuetHsrfi mpoumecc MoXHO H300pa3uTh JIMHHEH
AD.

[Monoxenne ToykH D Ha nyye mponecca 3aBHCHT OT pacxona
BoAH M Ko3pdunuenta ad¢dekTHBHOCTH paboTwl KaMepw E, Koro-
pblit onpenesisieTcs NO cAeAYIOUINM GopMynam:

IJ1S TIOJIUT PONMYECKHX NPOLECCOB

tu. — % .
tm. nay — Tuay
JJIA alIHaGaTHlleCKHX npoieCcon
fuay — ¢
Ep= 721 KW (111.79)

E tuaw — Iy, Hay

rAe fm. maw M Im. kom — COOTBETCTBEHHO HAuaJbHas (A0 BXOJAa B KaMepy opoie-
HHUfA) M KOHeyHas (IOcj€ xaMepHl) TemIeparTyphl BO3JAYyXa II0 MOKPOMY TepMoO-
MeTpy, °C; fgaw M fxom — COOTBETCTBEHHO TeMIepaTypH BO3AyXa II0 CYXOMYy Tep-
MOMeTpy MO H M0CJe KAMEDE OpolleHHs, ‘:C; Tmag H Txom — COOTBETCTBEHHO TEM-
neparypul BOAH, MOJABAEMOH H YAAJACMOH H3 KaMephHl.

¢ dexkTuBHOCTE paboTel KaMeps obecrnedyHBaeTcs pacueToM H
3aBHCHT OT YHcJa pajgoB (GOPCYHOK, KoJuuecTBa pachbliseMoR
BOJBI, TOHKOCTH pachbllieHHsA, BHJIa [poLecca, OCYLIeCTBISAEMOro
B KaMmepe. B THNOBHIX (OPCYHOUHBHIX KamMepax KoaphUUHEHT 3¢-
¢dekTHBHOCTH cocTaBgseT 75—99 Y.

Ins monyyeHus HYXKHOTO HanpaBieHHs TMpouecca o6paboTKu
Bo3fyxa TeMmmepaTypa BOMbl Tuaw, /I0Ji@Ba€MOH B Kamepy, onpene-
Anerca U3 BelpaxeHus (I111.78).

Hyxuaa wauanbHas TemnepaTypa Bonsl ofecneuuBaercs pe-
TyJlHpoBaueM CMelMBaHHS HUPKYJAUHOHHON BOIB H3 MOJNOHZ H
BOABI, NMOABONMMON H3BHe, ¢ Temmeparypoi, obecneunBalollied Mo-
JyueHue Tpe6yemofi Temnepatypsl cMecH (Tman)-

16.3. Tenno- u maccoo6MeH B MOBEPXHOCTHBIX
BO3yXOOXNagUTEeNaxX

[ToBepxHOCTHBIE BOAOOXJANHTENH TNO CBOEH KOHCTPYKUMH H
NPHHIUNY NeHCTBHS aHAJIOTHYHB KaJjiopugepaM, pacCMOTPEHHBIM
B ri. 12 pacrosmiero pasmena. B Hux, Kak H B Kajopugepax, o6-
pabaTeBaeMBlii BO3AYX MPOXOAHT Mexnay Tpy6amu. Oxmaxnalwo-
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uias cpena, oTRoxsAllas oT Bo3Ayxa TeMJIOTy H MOoAfepKHUBawllasn
TeMnepaTypy MOBepXHOCTH TPy6 Ha HYXHOM YDOBHe, ABHXETCH
BHYTpH TPy6. B KadecTBe oxJyiaXnaloLled cpefbl B NMOBePXHOCTHHIX
BO3MYyXOOXJIAAUTENAX HCHOJB3YIOTCA XOJOAHAA BOMAZ, pPAacTBOPHI
coJefi MJIM XHAKOCTH, KHOSLIHe NMPH HHU3KOH TeMnepatype (¢pe-
OHBI U 1p.).

B cHCTeMax KOHAMIHMOHHUPOBaHHS BO3AyXa NPHMEHAIOTCS BO3LY-
XOOXJIaIUTeNH, TPYGH KOTOPBIX HMeEIT ope6GpeHHe, BHIOJHEHHOe
H3 CT?IRJII/[, Meau UjH aJJIOMHHHUS.

) %
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Puc. I11.57. Tlpouecc o6paGoTkH BO3AyXa B MNOBEPXHOCTHHIX
BO3JyX00XJaHTENAX
a — oXJNaXaeHHe; 6 — OXJIaXXpAeHHEe C OCylLleHHeM

[ToBepxHOCTHEIE BO3NYyXOOXJAAUTENN HMEIOT HEKOTOpHE KOHCT-
PYKTUBHBIE OTJIMUUSl OT KaJopHdepoB (pasmeph, mar pebep #H
np.). OmHako B KayecTBe BO3AYXOOXJaAMTeseH MOTYT HCMOJb30-
BaTbcsl OOBIUHEIE KAJOpPHU(EpHBIE CeKUMH NMPH nojaye B HHUX XOJIOM-
HOH BOJHI.

B cHCTeMax KOHZHMIIMOHMDOBaHHMS BO3AyXa NPHMEHAIOTCS He-
opoliaeMble M OpollaeMHe BO3LYyXooxJaiuTegqu. B HeopomaeMuix
BO3JyXOOXJaJUTENAX MOTYT OCYLIECTBJIATbCS MpPONECCH 06paboTKH
BO3AyXa IBYX BHIOB: OXxJaxKJneHHe (e3 HM3MeHeHHSl BJarocopepxa-
HHSA U OXJIaXJleHHe C OCYlIeHHeM.

OxnaxneHne 6e3 H3MEHEeHHs BJIarOCONEPXKAHUA TNPOHCXOIHT,
eci cpefHAs TeMnepaTypa OXJaxXAaloLled TNOBEPXHOCTH Inos.cp
Bbllle TeMNepaTypsl TOYKH pocH fp Bo3dnyxa (puc. 11157, a). Jly-
uyom npouecca Gynmer AB. Ecam cpenHas Temnepartypa oxyaxAalo-
el NMOBEPXHOCTH BO3IYXOOXJaRUTeNs] HUXKE TEeMNEPAaTypH TOYKH
pocu Bo3myxa (puc. 1157, 6), To BmecTe ¢ oxnaxkugeHHem BO3-
nyxa 6yneT MPOMCXOAHTH OCyllelhHe ero Ha BeqHuMHy Ad 3a cuder
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BhIafieHHs Ha paboueli noBepxHOCTH TPy BO3AYXOOXJaIHTEs
KOHJeHcaTa 3 Bo3ayxa. Takum o6pasom, npomecc 06pa6oTKH BO3-
nyxa OymeT OCYLIECTBJATbCS B Pe3yJibTaTe €ro KOHTaKTa ¢ BOJOH,
crekawouel no tpybam Bospyxooxsaaurens. Ha [d-nuarpamme
npouecc H306pasuTcs HekoTopo# JuHHel AB, mosoxeHHe KOTOPOIl
3aBHCHT OT TeMNepaTypnl MNOBEPXHOCTH TpyO, BpeMeHH KOHTaKTa
BO3ayXa ¢ paGoyedl MOBEPXHOCTHIO BO3AYXOOXJaauTeas u ap. JIu-
Hua AB npaKkTHYeCKH WMeeT OTKJIOHeHHe of mpamoit AC, 3aBHca-
Tee OT pexkuMa paboTsl yCTaHOBKY.

B opomraeMbix BO3ayXOOXJaAHTEIAX BOJAa PasbpbI3THBAETCS W3
¢opcyHok Ha pabouylo MOBEPXHOCTH OXJaAHTENS H, cTeKasd Mo Hefl
B MOJJIOH, MOJIyyaeT Ty ke TeMnepaTypy, uTo H pabouas noBepx-
HocTb. [TosToMy opolilenre noBepXHOCTH TpyG MOMKHO MPOU3BOAHTE
HHPKYJIAMHOHHOR BOJOH H3 MOAAOHA.

B opormaemMblx BO3AYyXOOXJNaAHTENISX MOMXHO MOJYYHTb TE IKe
npouecchl 06paboTKH BO3AyXa, UTO H B KaMepax opomrenus. s
3TOTO HeOOXO0AHMO B TpYObI I0O1aBaTh XOJOMLOHOCHTEJIb HYKHOJ TEM-
nepatypsl. I[Ipn Heo6XoAHMOCTH mOJMyyeHHs ajHabaTHYeCcKOro Mpo-
Lecca nojaya XOJOJOHOCHTeI B TPpyOB He NIPOH3BOJHTCA.

16.4. LleHTpanbHbie OAHO3OHANbHLIE CHCTEMBI
KOHAMUMOHMP OBaHMA BO3AyXa

Takpe cHCTeMBl KOHIHLHOHHPOBAHHA BO3JyXa NPHMEHAIOTCA
A1 06CIyXKHBAHHA OJHOrO HJIH HECKOJIbKHX NOMeLleHHHA ¢ OfHHa-
KOBBIMH HOpMAaTHBaMH TeMIiepaTypPHO-BJIaXXHOCTHBIX MapaMeTpoB,

UenTpanbHble KOHAHIHOHEPH, B KOTOPBIX OCyLIECTBAsETCA 06-
pa6oTka BO3ayXa, co6HpalOTCs Ha MecTe H3 OT/IEJNbHBIX THIOBBEIX
CEKLHH, H3TOTOBJsEeMBIX Ha 3aBofaXx. OHH HMEIOT MPOH3BOJHMTE/b-
HOCTb N0 Bo3Ayxy Ao 250 Teic. M3/u. HameualoTesl K BBINYCKY KOH-
JMHMIHOHEP bl TPOH3BOAHTENBHOCTBIO 10 500 Thic. M3/u.

KonnvinoHneps! NpoOH3BOJAHTEJNBHOCTBIO COTHH ThicAY KyOuue-
CKHX MeTPOB B uac HMeOT JJHHY 1eCATKH METPOB H BBICOTY IO
5—6 M. [lns MOHTaxa ceKuHii TaKHX KOHJHIIMOHEPOB MOCTaBJfA-
I0TCAl OTHAe/NbHblE HX 3JEMEHTH, NPHYEM KOpIyca HEKOTOPHIX CeK-
il BHINOJHAKITCA Ha MecTe M3 MOHOJMTHOrO XkeJje3obeToHa H OT-
JnenbiBalorcs Kadeslem uan aApyrHM MmaTepuanoM. Cxema KOMINO-
HOBKH [EHTPaJIbHOTO KOHAHIHOHEPAa H3 THMNOBHIX MeTa/lJIHUeCcKHX
CeKIHt M aKCOHOMeTpHYecKasg cXeMa CMOHTHPOBAHHOTO KOHji-
nMoHepa npuseneHs Ha puc, 111.58 u I11.59.

B neHTpanbpHBIX KOHIHIHOHEPaX HCHOJB3YIOT pasJiHYHbIE CXEMBbI
TENJOBJaKHOCTHO! 06paboTKH BO3AyXa. B COOTBETCTBHH C 3THM
KOHJIHIHOHEPH MOryT OHTbH NPAMOTOUHBIMH, 0OpabaThBalOLIHMH
TOJIBKO HapYXXHBI BO3JyX, a TaKXKe C OJHOH HJIH NBYMs pelHDKY-
JANHAME — o6pabaThBalOUIMME CMecb Hapy»KHOTO M penHpKyJd-
I{MOHHOTO BO3AYyXa.
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Ha puc. 111.60 npusenena cxeMa NPSIMOTOYHOH CHCTeMB KOHIH-
IHOHMPOBAHUSA, Ha KoTopo#l HzoOpaxkeH Habop CeKuHit, H3 KO-
TOphX cobupaercsi KoHAUKHOoHep. HapyXXHBH BO3AYyX uepes OTKDHI-
THI# yTeNJeHHBIN KJaNnaH MOCTYNnaeT B MPOMEXYTOUYHYIO CEKIHIO,
OYHILAETCA OT NBJIH B QHIbTPaX, B XOJOJAHBI NepHOn rojaa rho-
JNOrpeBaeTCsi B CeKUHAX NepBOro nojporpesa, sarem obpabaThBa-
eTcs B KaMepe OpOILUeHHs, TNpH HEOOXONHUMOCTH MNOJorpeBaercs
B CEKIHSIX BTOPOTO NOAOrpeBa M BEHTWJIATOPOM HaMnpaBJjsercs

1
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Puc. 111.60. CxeMa npsMOTOTHON CHCTEMbl KOMIHIHOHHPOBaHHS

1 — yrenneHHbIH KJallad; 2 — NPOMEXKYTOUHLle CeKIHH; 3 — ceknudad ¢HALTPOB; 4 — ABYXMO-
BHIHOHHbIe KNallaHbl; § -~ CEKIHH IepBOro NOAOTpeBa; 6 — KaMepa OpOMieHHS; 7 — CeKIHH
BTOpOro Inojorpesa; & — nepexOfiHast CekuHA; 9 — BEHTHAATOP; 10 — peryaHpyioutHe yctpofi-
crBa; 1] — Hacoc; /2 — KOWAHUHOHHpPYeMOe mnoMeuledde; Ty, T, T5— AaTUHKH TeMIepaTyphi;
I, 11, 111 — oHTYpb peryaHpopauus; H,, H,, Hs— HCIOAHHTeNbHBIE OPraHsl

B nomelleHusa. CeKuHMH NOJAOTpPeBa HMelOT KaJjopudep co clBOeH-
HHM (ABYXTNPOXOAHBIM) KJIAaNaHOM OKOJIO HEro, TO3BOJSIIOIUM
peryJjupoBaTh TemJIOCheM ¢ KaJjiopudepa MyTeM H3MEHeHHS pac-
Xo1a BO3JlyXa uepe3 KajopHdep H uepes Oaiinmac B 06Xof KaJo-
pHpepa.

B ceku¥u (uibTPOB MJISI OUHUCTKH BO3JyXa OT NMBUIH yCTAHABJIH-
BAIOTCA YacTO CaMOOYHINAIOLIHecs Mac/siHbie (QUIBTPH (0COGEHHO
npu Oosbled 3anbI/IEHHOCTH BO3AyXa). I[IpoMeXyTOUHEE CEKIHH
KOHJMIMOHEPA MNpelHa3HAYeHH s OGCAyXuBaHHA pabouHx cek-
137078 .

Jnsi paccMOTpeHUs] NPOIECCOB TEMIOBJAXHOCTHON 06paboTKu
Bosayxa Ha puc. II1.61, a KonauuwoHep mnpencTaBjeH B BUIE
cXeMH, cocTosieli H3 ceKnuil, obecneuyHBaloOmMUX TENJIOBJIAXKHOCT-
Hylo 06paboTKy BO3ayXa, CHCTeMBH BO3JlyXOBOMOB H KOHIUI(HOHH-
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pyembix noMewenuit. Lindpamu 1, 2, 3, 4, 5 0603HaUeHD! COCTOAHUS
BO3nyxa nocje cooTBeTcTBylowled 06paGoTKH B pasHBIX ceKIHAX
M ero H3MeHeHHs B OMeLIeHHH.

IIpy pacueTHOM pexmme 1A XOJIOXHOTO NepHOAA TOxa HapyK-
Hbl/I BO3ayX Ha [d-gmarpaMme XapakTepusyeTcsi pacueTHoll Tou-
koit 1 (puc. I111.62, 6), TpeGyemoe cocTosiHMe Bo3ayXa B MoMmelile-

a Puc. 11161, TennoBaaxsocrHas o6pa-
5 Gotka Bo3ayxa B npamorosHnx CKB

@ —cxeMa  KOHJHUuOHepa: 6 — oGpaBoTka
| BO3AYyXa B Xoaoaunii nepuoj; & — oBpa-
GoTKa BO3fyXa B Tenabii nepuop; / — KaJo-
pudep NepBOTO  nojorpeBa; [/ — kaMepa
opowennst; Il — kanopudep BToporo nojo-
rpesa; IV — peutunsrop

| aEuR

HUH — TouKo# 5. B cooTBeTcTBHMH C pacCUeTHHIM peXHMOM BHIJ€-
JIeHHs BpenHocTedl HaXoxuTca YIJOBoil KoapduuHeHT Jsyuya mpo-
1ecca H3MEHEHHs1 TeMJIOBJIaXXHOCTHOTO COCTOSIHHSI BO31yXa B NO-
MEeIeHHH, A5 Yero 3aNHChiBaeTCs OTHOINEHHe

Qus6 G (Ixon—Tnaa) Al
G, G (dxon — duax) Ad

. (111.80)

Torna, yuntsiBaa dopmyny (1.52), MoxkHo 3anucaTsb
& = Quse/Gp. (111.81)
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DToMy nponeccy cucTemMa KOHIHUHOHMPOBaHHA ROJKHA IIpoO-
THBOMOCTABHTh, KaK YKaswBaJoch B § 16.1 wmacrosuiero pasgena,
oOpalleHHbI!l Mpolecc NyTeM NOxauM MNPHTOYHOTO Bosayxa. Iaa
CO3laHHA TaKoro Tmpouecca TNapaMeTph NPHTOUHOTO BO3ayxa
JNOJKHBl COOTBETCTBOBAaTb TouUKe 4, nexameii Ha Juuuun 4—95,
uMewouiel yriaoso#t kKoadduuHeHT &, HalmeHHBI To dopmyJe
(I111.81).

Takum o6pasoM, cHCTemMa KOHJHIHOHHPOBAHHS MNPH JaHHOM
pexume a0MKHa 3ab6HpaeMblfl HapyXKHBI BO3AYX H3 COCTOSHHA
Toukn | MepeBecTH B COCTOfIHHe, XxapaKTepHayemoe Toukoft 4, mis
yero Tpebyercs ero HarpeBaHue H yBJaKHeHHe. YBJlaXHeHHe BO3-
IyXa OCYWECTRJIsieTCsl B KaMepe OpOIIeHHA ¢ HCHoJb30BaHHEM
B XOJOAHBH mepHon roga aanabaTHYECKOTO pEXKHMa.

YuuteiBasi, yro nocjeaHell cTyneHblo 06paboTKH BO3nyXa fABJA-
eTcsi KaJdopudep, Heobxomnmo, uToOB TOc/e KaMepPbl OpOIIeHHs
napaMeTpB BO3ayXa COOTBETCTBOBaJH TOoYKe 3, Jiexalleil Ha Bep-
THKaJu 3—4, B TakoM cllyyae KaJlopudep MoKeT XOBECTH BO3AYX
0 COCTOSIHMS mpuTo4YHOTo (Touka 4). IJid 3Toro HapyXKHBI BO3-
IYX B KaJopHdepe NepBOro noxorpena HarpesaeTcsl A0 COCTOAHHS
2, B KaMepe OpOIUEHHS YBJaXKHSETCS J0 COCTOAHHA J, B KaJlopH-
¢depe BTOpPOrO mMoOmOrpeBa HAOBOAMTCA X0 cocrosHua 4% Touka 3
B JaHHOM Tpouecce HasblBaeTcsl YCJOBHO TOYKOH POCBI H JIEXKHT
Ha JIHHHK OTHOCHTENBHOMN BJa:HOCTH @=90—9b %.

[lpu pacuerHom pexuMe s Temjporo nepxoxa roxa (piuc.
111.62, 8) Hapy:xHBII BO3ayX cocTofiHHf [ MNocTymaer B KaMepy
OpOIeHHs, TAe OCYLIECTBJSETCA MOJIUTPONHYecKHHE nponecc oxXJax-
nenus I—3 (c ysnaXHeHHeM HJIX ocyllleHHeM). JlaJjlee Bo3AyX Ha-
rpeBaeTcs B KaJopHdepe BTOPOTo MOXOTPeBa 10 cocTosiHus 4 H
HanpaBJseTcad B NOMELIEeHHS.

CHCTeMBl KOHIHMIMOHMPOBAHUS ¢ NEPBOH pelHPKyAsuHeH NpH-
MEHSI0TCA NPH HeoOXOXHMOCTH CHHXXEHHA TpeGyeMmoll TensooTnauH
Kaslopudepos mepBoro MoxorpeBa B XOJOAHBIH MEPHOX, a TaKxKe
XOJIOXONPOU3BOAUTENBHOCTH KaMephbl OpolleHHs B Telulblil nepuon
roxa. IlpuMeHeHHe peUHPKYJIANHH neaecooOpa3HO B XOJOZHBIH Ie-
pHoz, ecnu obecneyHBaercs CyLIeCTBEHHOE CHHXKEHHe TelJIonpou3-
BOJMTENBHOCTH KalopHPEPoB, H B TEMIBIH nepHox — ecsll Teio-
colepXKaHie BHYTPEHHETO BO31yXa HHXKe, UeM Hapy»KHOTO.

CxeMa cHCTeMHB ¢ NepBOH penHpKy/asiuueii H PEXHUMBl TemJo-
BAQXXHOCTHOH 06paboTKi Bo3nayxa mokasann Ha puc. I11.62. Or-
AH4He Tnponeccos 00paboTKH Bo3ayXa B KOHAMIHOHEPe C MNepBOi
pelupKyJsHel oT NPAMOTOUYHOTO 3aKJlouaeTcss B TOM, YTO NEPBBIM
NpoleccoM B KOHAHIHOHEDe ¢ penupkyJanHeii ABJjseTca cMellHBa-
HHe HapYXHOTo Bo3ayXa ! ¢ BHYTpPeHHUM (penHpKYyJNALHOHHHM) 6

* B HEKOTOPHIX CJy49afAX, B COOTBCTCTBHH € pacyeToM, B Kajaopudepe BTo-
pOro IOJNOrpeBa BO3AyX larpepaercAd 1o Temmeparypn na 1—1,5 °C nmxe tem-
meparypH MNpuTouHoro Bo3nyxa. Jlorpes BoamyXa Ha sTY BeNMUHHY IPOHCXOLHT
B BEHTHJAATOPE H B BO3LYXOBONE 33 CYCT MNEPCXOLAa B TeILIOTY MeXallHuecKoR
3HCPruu.
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H ToJyYeHHe cMecH coctosius Toukn 2. [locie aToro Bosayx coc-
TOsiHHA 2 mojBepraercs o6paboTKe, KaAK B INPSAMOTOYHOM KOH/IM-
uxoHepe, Ajs xosoxaworo (puc. 1I11.62, 6) u Temsoro (puec. I11.62,
6) 11epHOMOB.

IlpuMenente B cucTeMax KOHAHIHOHHPOBAHHS BTOPOH pemHHp-
KyJISIUHH NO03BOJIeT B psaje ciayyaeB H36eXaTb HEOOXOAMMOCTH
NMOCTAHOBKH KaJjlopugepoB BTOporo mnojgorpeBa. CxemMa Takoil cHc-
TeMbl M pacyeTHble pexXHMb 00pPaGOTKH BO3Jdyxa NOKasaHh Ha

@D Prc. 111.62. Temnopnaxuoctsas o6pa-

i{ Gorka Bosnyxa B CKB ¢ mepmoi pe-
] HAPKyAsnAel

a—cxema CKB; 6— o6paGoTka BoO3nyxa

B XOJOJHBIR mepHOX; 8 — 06pa6oTKa BO3xyxa
m B Temawifi nepuoX; [~ kajlopudep nepsoro

7
I I
3 4 5 yi's noxorpesa; [l — xaMmepa opoulenus, [/l —
kaJopHdep BTOporo mnoxorpesa; IV — pen-
- ) THISATOP
I

—

'7

s

puc. 111.63. ITepBas cTynmedb o6paboTkn Bosayxa (kKaJjopudep nep-
BOrO NOJOTpeBa H KaMepa OpOLIEHHs) TaKas Ke, Kak B NPSMOTOY-
HOM KOHJAHUHOHcpe. [lajsiec NMyTeM CMeUIHMBAaHHS KaMCPHOTO BO3-
ayxa 3 W peHMpKYJSIUOHHOTO BO3JyXa H3 noMellcHuit 5 nobupa-
IOTCS NOJIYYCHHSI CMCCH, COOTBETCTBYWIUCH NapaMeTpaM TOYKH 4.
JInust 3—4—5 ponxHa uMeTb yrioBod MacwTal, onpejensieMblil
¢dopmyaoit (II1.81). B cmcTemax KOHAHIHOHHPOBAHHS BTOpasi pe-
LIMPKYJISUHS NPHMCHSeTcs OObIYHO BMecTe C MCPBOH.

CxeMa KOHJIHIHOHCPA C MCPBOH M BTOPOH PCHMPKYJsLHEH H
cxeMbl 06paboTKH BO3JyXxa B TAaKOM KOHIHIHOHEpE MpeACTaBJSIOT
coGofi coueTanue cxeM, nokasaHumbix Ha puc. 111.62 u II1.63.

Kpome paccMOTpeHHBIX Bbillle KOHJHIMOHEpPOB, NPHMEHSIOTCH H
ApyrHe: ¢ 6aiinacoM, 3aMKHYTble, JBYXCTyneHYaTble.
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Cxema c 6afimacoM MOXKET HCNOJb30BATbCS AJS NPAMOTOYHOTO
KOHJMUHOHEPA M KOHAHUHOHEpA C MNCPBOH peunpkyasumeir. IIpu
TaKko# CXeMe Kajopudepsl BTOPOrO NOJOTPEBa HC MNpeaycMaTpu-

Puc. 111.63. TenmnosnaxHocTHas
t . o6pabotka Bosnyxa B CKB co
L 6 J BTOpOfl pemupKyAAnuel

a — cxeMma CBK; 6 — o6paGoTka
L'_I —II BO3Jlyxa B XOJOXHBH nepHox; 8 — 06-
Jirg pa6oTka Bo3llyXa B TelmIn# mne-
{ 2 314 puox; I — xanopudep nepeoro mo-
| norpeBa; Il — kamepa opouIeHH;

f 1V — pedTHNATOD

BalOTCSl H MOJOTPCB KAMEPHOTO BO3AYyXa 3 OCYIIECTBJISETCS Ten-
JbIM BO3AyXOM 2, nponycKaeMhiM no Gaiimacy B 00X0x KaMephl
(puc. 111.64).

Puc, 111.64. CxeMa KoHAHHHOHEpa C OGBOA-
HEIM Kanajiom (6afinacoM) y KaMepm opore-
HHSA

I — xanopudep mnepsoro noxorpera; [l — kamepa
opomenns; [V — BeHTHAATODP

B 3aMKHYTOH cHCT€Me HCNOJBb3YIOTCs TOABKO PEHHPKYJISIHOH-
HbIf BO3JAYX H3 NOMCIIEHHH, KOTOPHIH NPOXOAHT 006pabOTKy B KOH-
IUIUOHEPe M BHOBb Nojaercs B nomeweHus. [Ipn 3ToM oTmapgaer
Heo0X0AUMOCTb B Kasopudepe nepBoro noJorpesa.
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[Ipu aByxcTyncHuaToH cxeme, NPUMCHSICMOH sl JICTHCTO KOH-
AMIHOHHPOBAaHHSA, OXJaXICHHC BO3JyXa OCYLICCTBJSICTCS B JABC
CTYNCHH: NPCABAapHTCILHOC HCPCTYJHPYCMOe OXJaKICHHC B Ka-
mepe | .opouicHHS MM B NMOBCPXHOCTHOM OXJafuTeJNC H OKOHua-
TCJABHOC pCTYJHpPYCMOC OXJaXKACcHHe B kamepe Il opoulenus ¢
NOCJACAYIOLHM AOBCACHHCM KaMCDHOTO BO3AyXa JO COCTOSIHHS NMpH-
TOYHOro no oObuHbIM cxeMaM. [Ipm atom xosoanas Boma W3 CHe-
TeMbl XoJ0A0cHaOXeHus mopacrcsi B Kamepy II, a mpeaBaputesan-
HOC OXJIaXKJICHHC B NCPBOi CTYNCHH OCYIICCTBJsiCTCst OTpaboTas-
et Bomol W3 BTOpol cryheHd. B pesyabrate npoucxogut Gosee
ray60oKoe oxJsaxIAeHHC.

16.5. LleHTpanbHble MHOrO3oOHalNbHLIE CHCTEMBI

Muoro3onaJsibHblC CHCTCMbI NPHMCHSIIOTCH NpPH HCOGXOQHMOCTH
MoJa4yi B OTAC/bHbIC KOHIHUHOHHPYCMBIC NOMCLICHHS NPHTOYHOTO
BO3JyXa C pa3JIHYHLIMH. TeMNCPATYPHO-BJIAaXKHOCTHBIMH mapaMer-

T ] T, Tz [F T T
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I ! ! | [
V —ﬁ%K BK
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Puc, 1I1.65. Cxema Muorosonamemofi  Pumc. 111.66. Cxema MHOro3oHAJLHON
CKB c perynuposaHueM pacxoga Boz- CKB ¢ 30HalbHBIMHA Tel1006GMEHHH-
Ryxa’ Kamu-goBopukaMu i, s, s

Ty, 15, T;— naTuHKH TeMnepaTypn; BK —
BO3AyliHble KjanaHbl; K — KoHJIHUHOHEp

pamu. Takas HeOOXOXHMOCTb BO3HHKAacT B CJyuaC pasHbIX TpeC-
60BaHNl K BO3AYLIHON cpcic B NMOMCICHHAX, a HHOCAA Haxe H
NpH OJAMHAKOBbIX TPCOOBaHHSX — B NMOMCIICHHSIX C Pa3HOH OpHCH-
TagHCH MO CTOPOHAM CBCTAa WJH DAaclONIOMKCHHBIX Ha Pa3HOM Bbl-
COTC B BBbICOTHBIX 3[laHHAX H Jp.

B MHOTO30HaJILHLIX CHCTCMax BO3xyX, 0O6pabOoTaHHBIA B HLCHT-
pa/ibHOM KOHAHIHOHCPC, OKOHUATCJbHO HOBOAMTCH N0 HYKHHIX Ma-
PaMCTPOB HEMOCPCACTBCHHO Mepel INMOCTYMJCHHCM B OTHCJbHbBIE
30HBbI HJIH B NMOMCLICHHS C Pa3HbIMH TpcOOBaHHSIMH K BO3AYUIHOIN
cpexe.

- Ilpumensicrest HCCKONBKO cxeM MHorosoHaqbubix CKB. [po-
crefilllass M3 HHX-— MHOTO30HaJbHasi CHCTeMa C peryJupoBaHHeM
pacxoxza Bosayxa (puc. I111.65). Oua paccuuTbiBacTcq Ha MaKcu-
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MaJbHbIC pacXojhbl NMPHTOUHOTC BO3AYyXa MAJA KaxAOH 30HLI, HO
¢ yueroM KO03(@HIHCHTA OJHOBPCMCHHOCTH 3THX pacxogoB. Pe-
TyJIHpOBaHKHC NapaMCTPOB NPHTOYHOTO BO3JyXa OCYLLCCTBJSICTCS
M3MCHCHHCM CrO pacxoja B KaxJ0# 30Hc. OT gaTuMKOB TeMmmcpa-
TYpbl, YCT4HOBJICHHbIX B KOHAHUHOHHDYCMBIX MNOMCLICHHSIX, KO-
MaHJHBHH HMNYJbC NOCTYNACT Ha HCHOJHHTC/ABHBIC MCXaHH3MB,
PCTYJHPYIOLIUC CTCICHb OTKPLITHSI BO3AYUIHBIX KJAaNaHOB.

B MHOro3oHaJIbHBIX CHCTCMAaX C ITO30HHBIM NOJOTPCBOM HJIH
OXJlaxKACHHCM npuTouHOoTo Bo3xyxa (puc. I11.66) B Kaxkgofi 30HcC
YCTaHABIHUBACTCA JOBOJAUHMK — HAarpeBaTe/b HWJIH OXJAJHTC/bL BO3-
Ayxa. PerynupoBaHue CTeleHH mojorpesa (OXJaXKICHHS) BO3LyXa
OCYUICCTBJSICTCA  H3Me-

HCHHCM KOJIMYCCTBa HHP- T 2 T
KYJHPYIONLCTO yepes A A 4
JOBOAYHK TCHJIOHOCHTC-

A (XJ1aJOHOCHTCJS). & - i“ i"’
O6beM NpHUTOYHOTO BO3- A A A
AyXa B 3TOM cJaydac
OCTaCTCSl  MOCTOSIHHBIM.

Ha puc. II1.67 npu- = =
BCJCHA CXCMa MeXK30- - f
HaJbHO#  CHCTCMBI C
9KCKIMOHHBIMH ~ KOHJIH- > K
I[MOHCPAMH - JOBOIYHKA-
mu. B rakux cucremax Puc. 111.67. Cxema Mmuorozomamsuoii CKB
K NPDHTOYHOMY BO3AYXY ¢ 3XeKUHOHHBIMH  KOHIHUHOHEPAMH-JOBONYH-
B 30HaxX MNOJMELIHBACT-  ¥aMH
Cl  PCUHPKYJSIHOHHbIA
BO3AYX 3a CYCT 3KCKTHPYIOICIO ACHCTBHSI OCHOBHOIO MOTOKa BO3-
Ayxa. B HCKOTOpHX cJAydYasiX NOAMCIIHBAHHC PCUHPKYJISAMHOHHOTO
BO3/JlyXa OCYLLCCTBJSCTCH BCHTHJASATOPOM.

B MHOro3oHaJ/bHBIX JABYXKaHaJbHbIX CHCTCMax HMcCCTCs JBa
ICHTpAJIbHBIX KOHIHIHOHCDA. B OZHOM M3 HEX NMPHUTOTOBJASCTCH TO-
pAYull BO3AYX, B LPYIOM — XOJIOJHBIH, NOLaBacMble CaMOCTOATC/b-
HBIMH BO3IYXOBOXaMH K CICLHAJbHBIM CMCCHTCJBHBIM YCTPOFCT-
BaM. Tepmoperynatopbl, ycTaHaB/JHMBacMblc B NOMeHICHHAX, obcc-
MCYHBAIOT NOJYUCHHC CMCCH HCOOXOAHMON TCMnepaTypbl.

16.6. MecTHbIe KOHAMUMOHEPDI

MeccTHbIC KOHAHIMOHEDPbI CTaBATCS HCNOCPCACTBCHHO B 00cay-
JKHBaCMOM HOMCIICHHH HMJHK BOH3H Hero. OHH HMCIOT MCHbIIYIO
NPOU3BOJHTC/]BHOCTb MO BO3AYXY, MCHbUIHC TabapuTbl II0 CpaBHC-
HHMIO C ICHTPaJIbHBIMH KOHZHUHOHCPAMH, CTOHMOCTh HX CYyLILCCT-
BCHHO MCHBIIC CTOHMOCTH HCHTpaJbHbIX CKB.

MccTHBIC KOHIHHHOHCPBH PCKOMCHAYCTCSI MPHMCHSITb B 3MaHUSX.
rIe HMCIOTCSl MOMCLICHHSI C Pa3/IMYHbIMH PCKHMaMu pabOTbl HJH
pa3HbIMH TpeOOBaHMSIMH K BO3AYIWIHOH Cpeie, & Takke MpH
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10060pYNOBAHHE KOHAMUHOHHPOBAHHUS BO3JyXa JJIfl CYyLICCTBYIOLLUX
AOMOB, FIC MpOKJaaKa BO3AYXOBOAOB M APYTHX KOMMYHHKaUHi pa-
HCC HE NMPCAYCMATPHBAJaChb M BBI3bIBACT 3aTPYAHCHUS. MecTHBIC
KOHIHIHOHCPbl MOHTHPYIOTCSl TakXe B KaOHMHax KpaHOBLIMKOB,
B TPAHCNOPTHBIX MalllHHaX.

B 3aBuCHMOCTH OT XapaKTcpa MOMCLICHHH H rabapHTOB KOHIH-
HHOHCPOB KX MOXKHO MOHTHPOBAaTbL Ha MOJY NMOMCLLCHHH, B orpax-
AAOWKX KOHCTPYKUHAX, NMOABCIIMBATL K MOTOJIKY HJH CTCHAM.
PasHOBHIHOCTLIO MCCTHBIX KCHAHUHUOHCPOB, NPUMCHSICMbBIX IS 3KH-
JbIX W  aXMUHHCTPATUBHHIX
3JaHUil, SBASIIOTCA NOJOKOH-

x 4 ' X
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3 <2  HCPBI
52 NG
e + 38 [IpoMbitICHHOCTL  BHITTY-
Sa E S&  CKAaCT MeCTHHIC  KOHJHHHO-
< . o
D [\ £ HCDBl pasJInYHOH MNPOH3BOAH-
® 7
3] N
iy = 5
gt 4 i i
£ 3 Als a¢  Pumc 11168. CxeMa OKOHHOTO KO-
g 29 AHLHOHepa «AsepGafigxKaHn»
2 < l—HC;apHTeJ'lb; 2 — 3acj0HKa BHIIYCK-
¥ ] Has; — KOoM1mpeccop; 4 — KOHJAeHcaTop;
/ .L I @\fﬂ § — kanHanspuas  TpyOka; 6 — oceBoh
* ; + 1 BEHTHJATOP; 7 — 3JeKTPOABHTaTeNb; 8§ —
: 3aCN0HKAa BeHTHJSAUHOHHasA; 9 — LEHTpo-
Baa&yx‘ﬁ Boadyx uz GeXKHHH BeHTHAsATOP; [0 — manmenb  yim-
NOMEUWIEHUB - NOMEULeNUR paBierHs; /! — GuUALTP KanpoHOBHIK

TCJIBHOCTH MO BO3AYXY H XOJIOAY, NpPCAHA3HAuCHHblE I KOMGOpPT-
HOTO W TCXHOJIOTHUCCKOTO KOHJHHHOHUPOBAaHHS Bo3ayxa. Maayio
NPOH3BOJHTCABHOCTD HMCIOT OKOHHBIC H MOJOKOHHBIC KOHIHIHO-
HCpbl, @ TaKXKe¢ KOHIHIUOHCPB! Il KabuH.

[TponsBogHTCNABHOCTD KOHAHLUOHCPOB MO BO3AYXY HJs MNPOH3-
BOJCTBEHHbIX, AAMHHUCTPATHBHBIX U OOLICCTBCHHBIX MOMCILCHHH
coctasasieT ot 2,5 no 10 u 6osiece Thic. M3/u,

Ulupokoe pacnpocTpaHeHHC B HPOMBILJICHHEX HOMCLICHHSX
NOJIYYHJH aBTOHOMHBIC MCCTHBIE KOHJIMIHOHCDBI, B KOTOpPHIX HCTOU-
HHKaMH XO0JIoJa SIBJSIIOTCST BCTPOCHHBIC B arperathl  (ppCoHOBBIC
XOJIOJH/IbHBIC MalIMHbl, @ HCTOUHHKAMU TCMJIOTH — 3JCKTPOKaIO-
pudepsl.

HemocraTkoM paboThl aBTOHOMHBIX KOHJIHMIHOHCPOB SIBJSICTCS
IIyM OT KOMIpPCCCOPHOro arperaTa W BCHTHJATOPA, KOTOPBI
YMCHBIUAIOT, NPHUMCHSS 3BYKOH3OJSHHYIO BHYTPCHHHX MOBCPXHO-
cTCH Kopmyca.

[MpumepomM MecTHOTO aBTOHOMHOTO OGHITOBOTO KOHIHIHOHCPA
MOXKCT CJAYKHMTb OKOHHBIH KOoHAZumuoHep <«Ascpbaiimxan» (pHC.
I11.68), npeana3HaucCHHbI} mJs NMoMclleHuii o60beMom 50—100 m3.
KoHAuIHOHEP COCTOHT M3 JABYX OTCCKOB. HapyXXHOTO, pacroJarac-
MOTO 33 OKHOM, CHapy:H 3HaHusl, H BHYTPCHHCIO, HaXOJSLLCrOCS
B HOMCILCHHH. B HCM pasMCIUCHBI XOJOAMJIbHAS MauIHHA, OX-
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Jaxjanias Bo3LyX, (HIAbTP K HarHeTalOUWHH# BeHTHAsTOp. Kol-
AHUHOHEp CHAGXXCH aBTOMATHUCCKHM pCTyJHpOBaHHCM TeMmmcpa-
TYPH BO3AYXa B NOMELEHUH. YCTaHaBJMBACTC B OKHE [OMCLLC-
HHS, 33JaHHYI0 TeMIepaTypy BO3AyXa MOJLACPKHBACT aBTO-
MaTHUYCCKHM BKJIOUCHHCM M  BHIKJIOUCHHCM  3J1CKTPOJBHIaTC/Is
XOJOAUJbHON MalLIHHBL.

KoHauuuoHep ¢ nNOMOLLBIO CNCHHAJNbHBIX 3aCJOHOK, YOpaBJjsc-
MbIX BPYUHYIO, MOXKcCT paboTaTb Ha HAPYXKHOM H PCHHPKYJSIHOH-
HOM BO3JIyXe.

[Tpombl/ieHHOCTbIO BBIMYCKAIOTCS TaKXKe KPYNHble HEeaBTOHOM-
HbBIC KOHIHUIHOHCPH, OOGOPYIOBAaHHEIC KaMCpOH OpOUIeHHS HJH TNo-
BCPDXHOCTHBIMH BO3AYXOOXJaAHTCASMH  (BO3AyXoHarpeBaTeslsMHu),
Hanpumep Koupuuuonepn! tuna KHIL u ap. B rakmx Kougupuoue-
pax MoryT GBITb OCYILLCCTBJICHHI BCC peXHMMbl 06paboTKu Bo3ayxa,
KaK B THHOBBLIX HCHTPAJbHBIX KOHIHIHOHCPAX.

16.7. OcylweHue Bo3pfyxa copbenTamu

CopG6eHTH KaK MOTVIOTHTC/M BJAaru B TCXHHKE KOHJHHUOHHPO-
BaHHUs NPHMEHATCH A48 rAyboxoro ocyllleHHs BO34yXa, a TaKxKe
B ciaydasix HCOOXOZMMOCTH ocCylleHHsi Bo3jgyxa 6e3 ero oxJaxkjc-
HHUSL,

B KauecTBe COpGCHTOB HCMOJB3YIOTCS: TBEpAbIC HOTJOTHTENH
BJaru (ancop6eHThl), KOTOpHIC NpH MOIVIOLLCHHH HE MCHSIOT CBO-
ero arperaTHOro CocTOSiHHS (K HMM OTHOCATCSL PasJ/lHuHble TeJH);
KHJKHC noraotutenu (a6copGCHTH) — pacTBOPbl XJAOPHCTOJNHTHE-
BOii, XJIOPHCTOKaJbIHeBOH, 6POMUCTONHTHCBOH coJcl B Jp.; TBCp-
JIO-XKUIKHE TMOTVIOTHTE/H, NCPeXOsflLHe B HOPOICCCe CYIIKH BO3-
JyXa U3 TBCPJOTO COCTOSIHHSI B KHJKoC (KpHCTaJJiHuecKue XJo-
PHCTBI KaJbLuH U XJOPHCTHIN JHTHIT).

TBepabie nmoTJOTUTENd NpUMCHAIOTCA vamie. M3 wux mauboJce
aKTHBHBIM fIBJISIETCH CHJHKArcib, HMCIOLIUWA CHJLHO pPa3BHTYIO
ceTh KanuaisapoB, o6beM KOTopbix cocraBaser 70 % ot ofluero
o6beMa redsst. Heckosbko MeHbLIeH NMOTJIOTHTCABHOH cnocoOHOCTBIO
obJaazacT aJioMOreb.

Ocyuiesne Bo3qyXa TBCDABIMH copOCHTaMH MPOHCXOLHT BCJe[-
CTBHE TOrO, UTO NappHalbHOC JaBJjeHHe BOASHOTO mapa Hajg Mc-
HUCKOM BOJBI B Mopax TeJcih MeHbUIC ero MapHyaJbHOrO JaBJICHHS
B Bosdyxc. B pesyabrate of6pa3oBaBuicrocst TpajgHCHTa JaBJeHHHN
BOASIHOH Nap H3 BO3AyXa IOCTynacT B TClb, TAC KOHACHCUDPYeETCS.

Ocyulenye Bo3gyXa agcop6eHTaMH COMPOBOXK/AACTCA €ro Harpe-
BatdeM. Ilpomecc ocyuicHHs NpPOHUCXORHT NPHONUBUTCIABHO Kak
aguabatHaccKuil (/gaw=const) B CTOPOHY YMCHBIICHHSI BJI&TOCO-
JICPKAHHUS H CONPOBOKAACTCSH BBLIACACHHCM TenJa, BCJeACTBHE YEro
ocywacMbi Bo3nyx Harpenacercsl. Ilpu nmoMouwu rese#t moxer OHITh
NOJAYYCHO KOHCUHOC BJIAroCOACp:KaHHC Bosayxa menee 1 r/xr.

[Tocse HachililcHMS KanuaaspoB reast Bjaarod neo6XoxuMo Boc-
CTaHOBHTb €r0 MOTJIOTHTC/bHYI0 CHOCOOHOCTb (pereHcpapus). D10
. DCyLICCTBAsICTCS HarpeBawueM reas Ao 120 °C, xoropoe 06biYHO
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MTPOU3BOJIHTCH NMPOXYBKOH uepe3 ajgcopOCHT ra3os ¢ TeMmepaTypo#
180—250°C.

YuuToiBass HCOOXOZHMOCTb PCrCHEPAUHMH TCJs AJS HCIOPCPBIB-
HOi paboThl, CJCoycT NPUMCHATb KakK MHHHMYM [Ba OCYLIHTCJS.

Harperni#t B ocymiuTeastx BO3AYX B CJaydac HCOOXOLHMOCTH OX-
JIaX/JacTcss B IMOBCPXHOCTHBIX BO3JYXOOXJaguTCasiX uaH obpaba-
TBIBACTCH JO HYKHBIX [TApaMCTPOB B CHCTCMAaX KOHJHUHOHHDPOBaE-
HUsL (MHOTJZa CHOBAa YBJAXHSACTCH, TaK Kak IOCJC OCyUICHHS CHJHU-
KarcjieM BO3JYX MOXCT HMCTb OYCHb HH3KOC BJIATOCOACPXKAaHHUC).

OcyucHue Bo3xayxa KHIKUMH copOCHTAMH B CHCTEMax KOHIH-
UMOHHPOBAHHA MOXKcT obccrneyuBaTs Cro peryaupyeMmyio obpa-
60TKy nmo BCCM TCHJIOBJAXKHOCTHBIM HapaMmMeTpaM B OoJblLIOM JHaE-
masoHC NpH BHICOKOH 3KOHOMHUuecko# 3¢ dekTHBHOCTH. DTo 00bs-
CHACTCH TeM, YTO NMapHUadbHOE NaBJCHHC HACHIU[CHHHX BOXAHBIX
MapoB HajJ MOBCPXHOCTBIO pacTBOpa 3HAYHTEJNBHO HHIKC, yCM Haj
NOBEPXHOCTBIO BOAH. [l03TOMy ocyuliCHHe BO3JyXa MOXKeT HITH
NMpH BHICOKHX TCMNcpaTypax pacTBopa abcopbenra (mo +20°C),
YTO MO3BOJISICT HCIOJb30BaTh BOLY U3 NMPUPOIHBIX HCTOYHUKOB 6e3
OXJ1aXKJICHUS B XOJIOLHJBHBIX yCTAHOBKAX.

OjxHaKo Npu 3TOM BO3HHKAEIOT HCKOTOpPBIC TPYJAHOCTH C 3&LIHTOH
KaMCp OpOIICHUS OT KOPPO3HH, HCHONYLICHHCM TMOMajaHus HOHOB
XJ0pa B BO3AYyX, percHepauuefi pactsopa. B cusy npaxTuuccKo#
HCPCUICHHOCTH X0 CHX NMOpP MHOTHX H3 3THX BOMNPOCOB MCTOX KOH-
JMUMOHHPOBAHHS ¢ HCHOJb30BAHHCM KHAKHUX COpOCHTOB NOKa HC
MOJNYYRJ PacCHpOCTPaHCHHA.

16.8. XonopocHabkenue cuctem
KOHAMUMOHMPOBaHKMA BO3]yXa

Jlns Xxonoq0CHaOXKCHHS CHCTeM KOHIMUMOHHDOBAHHS BO3AyXa
HCIOJIb3YIOTCS CCTCCTBCHHBIC M HCKYCCTBCHHBIC HCTOYHHKH XOJIOAA.
K CCTCCTBCHHBIM HCTOYHHKAM OTHOCSTCS apTC3HAHCKHC BOJbI, BOJIHI
XOJOAHBIX pPCK H 03Cp; JICH; CCTCCTBCHHOC HCHAPCHHE BOABl B YCT-
poHCTBaX HCMApUTCJBHOTO OXJIAXKACHHUS.

ApTe3naHCKyl0 BOAY, a TakXKe BOJB XOJOAHBIX PCK H  03Cp
KOHOMHUCCKHM ONpaBAHO HCMOJL30BATb, CCJAH HX TeMICpPAaTyphl
NMO3BOJISIOT MOJYUYHTh HYXKHble MapaMCTpbl BO3JAyXa IpH HAarpese
BOAbl B KOHAHIMOHCpe He McHee ueM Ha 3°C. Jlasg HemocpeAcT-
RCHHOTO KOHTAaKTa C BO3AyXOM BOJa JOJKHAa ObITb MHTLCBOrO Ka-
YCCTBaA.

Apre3nauckue BOAB HMCIOT MOCTOSIHHYIO H JOCTATOYHO HH3KYIO
TCMIIEpPATypy, YTO HeJacT HX XODOLIUM, YCTOHUMBBLIM H HaJCXKHBIM
HCTOYHHKOM XoJojgocHabxeuus. Tak, Hampumep, B Mockse TeMie-
paTypa apTc3nanckux Boj paBHa 8--9°C, B Jlcuuurpage —10=-
+11°C.

V3 apTeanaHCKON CKBAXKHHBI XOJOJHAas BOJa MOXACTCS B KOH-
JUHUHOHep (B KaMCpy OPOUICHHS HJH B NOBCPXHOCTHBIH BO31yXo-
oxsaguTeab). OTCNJICHHAs B KOHIHMUHMOHCPC BOJA MOXKCT HCHOJb-
30BaTbCs M/ TCXHHYCCKHX HYKJ, BHIGPACHLIBATbCS B KAaHAJH3ALHI0
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WJH NOJAaBaTbCsy B TaK HAasblBacMyo AHGOY3HOHHYI0 CKBaXKHHY,
ucpe3 KOTOPYI0 BOJA BO3BPALLACTCH B TOJIUH 3CMHBIX NOpOJ, MAC
BHOBb NpcobpeTacT KayecTBa apTC3HAHCKOM.

IToxsemHblc apTe3naHCKHC BoAbl B Hallled CTpaHe 3aJjleraloT Ha
o6wupHbIX Tepputopuax B Cpexpuell AsuM, Ha Kaskase, YKpauxe,
B Cubupmn,

Bojabt xoslogHbIX pek H 03¢p (0ObIYHO B FOpHBIX paHOHax) Mo
CBOHM KauecTBaM H ocolCcHHoCTAM HcnoJibzoBanuss 8 CKB mpu6-
JHKAITCH K apTC3HAHCKHM, OJHAKO HMX HAJH4YHC OMNpPCHCAfeTCs
PCTHOHAJILHBIMH KJIUMATHYCCKUMH, reorpapuyeckuMu H JpPYTHMH
OCOGEHHOCTAMU paiioHOB. JICK mAs HCMOJNb30BAHHUSL B CHCTCMax
KOHAHUHOHHPOBAHUS HaMOpaxKuBacTcsa TOJLIHHON 2,5—3 M B 3UM-
HUA NCPHOJ M 3aKPBIBACTCH CJOCM TCIVIOH3OJSUHMH IS COXpaHe-
HHS Ha TCIJloe BpeMs roga. B cucreMax KOHIMUMOHHPOBAHHS BO3-
JAyXa NpH ITOMOLIM JbJa OXJaXJacTcs BOJ&, NojgaBacMas B KOH-
AMUMOHCD M OXJaXKACHHS Bo3ayxa. OXJaaxKICHHC BOJB JbIAOM
OCYLLCCTBJSACTCS B CICUHAJNbHBbIX TCMJIOOOMCHHHKAX MJM TaHkax,
yepe3 KOTOPbIC MPOMYCKAaCICs oXxJa)pacMas BOJa.

Jlen skOHOMHMYCCKH ue/ccoo6pa3HO TMPHMCHATh S CHCTCM
C XOJIOZONpPOH3BOAUTCABHOCTBIO o 650000 xIk/u B paloHax ce-
BepHee suHuM Jleumurpan — Bosarorpax — Asnma-Arta.

OxnaxjpcHue BOAbBI B CHCTCMAX HCHAPHTCJABHOIO OXJaXKICHHS
(6pwisrasnibHble GaccefiHbl, rpagHpHU, KaMCpPhbl OpOLIEHUS) ITPOHCXO-
IHT 3a CYCT OTAAYH CKPBLITOro TCHJa DM CC HCIaPEeHHH B BO3LYyXC.
OxnaxjpcHHass TakuM o6pa3oM BOJa MCMOJb3YCTCH B CHCTCMC KOH-
JHUIHOHHPOBAHUSL.

B OpeisranbHbix OacceiiHax oxJaKjigacMass Bojga pasOphisruba-
CTCs NOJ HaBJcHUCM H3 TpyO ucpe3 (POPCYHKH BBCpPX B BHAC (poH-
TaHa, [Ipu xBHXKeHMH Kallejib BOABI B BO3JYXC MPOHCXOZHT Ce
HCHApCHHE H, ClIe0BaTC/bHO, oxJaxigeHue. OxsaxKicHHAs BOJa CO-
6upacrcs B Oaccefine W MogacTcs AJS HCNOJNB30BaHUA. Bpbl3radb-
Hblc OacceilHbl a¢¢deKTuBHO paboTaloT npu HEGOJBIIOM BCTpe, YBC-
JIMYUBAIOUICM HHTCHCHBHOCTb HCMapCHHSA.

B rpagdpHsax Boja B BHAe MJICHKH H Kalenb CTeKacT CBepXy
BHM3 N0 P&3BUTON NOBCPXHOCTH M Hcnapscrcs. PassuTas nosepx-
HOCTb BHYTPH IpaiHpHu o0pasyercs myTeM YCTaHOBKH MHOTOYHC-
JCHHBIX pCLICTOK M3 ACPeCBAa WM APYroro MaTcpHaJsa, ICPCKpLIBa-
IOIHX MHOTHMH sfipycaMH BHyTpeHuuE oObem rpaaupud. Ilo sHewm-
HeMy BHJy TpajaupHsi npeacrasiasieT coboit mapaJiejacnunern,
YCCYCHHBIN KOHYC HJH YCCYCHHYID MHOTOYIOJIbHYIO MNHDPaMHUAY,
B BCPXHIOIO 4acTb KOTOPOH Ha penieTyaToC 3amoJIHCHHC MOJLacTCs
teniass Boxa. OxJja)KICHHAss BoJa cobUpacTcssi B HUMKHCH 4acTH
rpanupuu. [lis yBeJIHYCHHS HHTCHCHBHOCTH HCHApCHHS, a CJCHO-
BaTCJNbHO, H OXJaXKJCHHS, NMPOU3BOAAT NMPOAYBKYy BO3AYyXa 4cpes
rpajHpHIO BCHTHJAATOPOM. B 3ToM cayyac TpajgupHsi Ha3blBacTCH
BCHTHJISITOPHOR.

KaMepbl OpolICHMSL AJi OXJaXKJACHUSL BoJgnl paboTaloT B pe-
. KHMC BO3MOXKHO O00JIbIICTO HCHAapCHHS BOJbl, 4YTO MOCTHraCTCH
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noa6opoM COOTBCTCTBYIOLLMX PAacXOAOB BO3[AyXa W BOJAB, a TaKKe
TOHKOCTH PACHBIICHHS BOAb GOPCYHKaMH.

CHCTCMBl  HCHIAPHTCABHOTO OXJaXKACHHS 3G(CKTHBHLL B paio-
Hax ¢ CYXHM H XapkuMm KiumatoM. OfHaKO oxJaxkJeHHR BOJHI,
JOCTHraCMOro B DacCMaTpPHBAaCMBIX CHCTCMax, OOBIYHO HCJOCTa-
TOYHO [/ CC HCOOMb3OBAHHS NPH KOHIUUHOHHUPOBAHHM /s HCHO-
CPCACTBEHHOTO OXJIaXKACHHSL BO3JyXa A0 HYXHBHIX NapaMCTPOB.
[losToMy cHCTCMBI HCHAPHTCABHOTO OXJAaX/JACHHS OOBLIYHO HCNOJb-
3YIOTCSI B COYCTAHHMH C CHCTCMaMH HCKYCCTBEHHOTO XoJoJocHabxKe-
HUS JJ1s1 OTBOAA TCIVIOTHL OT KOHJACHCATOPOB XOJIOJHJIbHBIX MAaIIHH.
Bony, nogaBacMylo B KOHJHIHOHCD, OXJaXKJaCT B 3TOM CJyyac Xo-
JIOJHJIbHAS MalllHHA.

B KauyccTBe HCKYCCTBCHHBIX HCTOYHHKOB XOJOJA0CHAGKCHHS st
CHCTCM KOHIHMUHOHHPOBaHHS BO3JAyXa HCIOJb3YIOTCSE KOMROPCCCH-
OHHBIC, a6COPOUHOHHBIC M MNapO3KCKTOPHHC XOJOAMJBHBIC YCTa-
HOBKH.

HanGosice 1m¥poKoe pacnpocTpaHcHHe MJSt  XOJI0JA0CHAGKCHHUS
CHCTCM KOHJAHUHMOHHDOBAHHS BO3AyXa HMCIOT KOMIIPCCCHOHHBIC XO-
JIOJHJIbHEIE MalIHHBL.

[IpunuunnanbHas CXemMa XOJMOAWIBHON MAIIHHBI 3TOTo THHA
npejicTaBjcHa Ha pHc. 1.25,

B KauecTBC XOJOAHJBHBIX areHTOB HCHOJIB3YIOTCH KHIKOCTH,
Kunsuie B HCOApHTCJIC NpH TeMmepaTtype, ofecneyHBalomicit OX-
JIaXJCHHC CPCAB, OT KoTOpol poMdHa OBITb OTBeJCHa TCHJOTA,
A0 HYXKHOH TemnepaType. K TakHM XKHJIKOCTSM OTHOCATCS (pCOH,
aMMuak n Jp. HaunGosblilece pacnpocTpaHCHHC JAJISt CHCTCM KOHJH-
UHOHHDOBaHHsi BO3JyXa MOJYUYHJAH (PPCOHOBHIC XOJOJWILHBIC Ma-
IWHHBL. B caydac nNpHMCHCHHst aMMHAaYHBIX MAalUHH B CHJY $IIOBH-
TOCTH aMMHAaKa AOJIKHO INPHMCHATbCS JBYXKOHTYDHOC OXJax/je-
HHe. B ucnapuresnic, B KOTOPOM HaXoJAMTCS aMMHMaK, JOJKCH
DXJ1aXKJAAaThCH MPOMCKYTOUHBI XOJIOJOHOCHTENb (BOJA, CONSHOM pa-
cTBop). OxnaxKACHHC XOJIOJOHOCHTEJS, HCHOJb3YCMOTO HCMOCPCA-
CTBCHHO JJ/Ii OXJa)XACHHS BO3JyXa B CHCTCMe KOHAHIHOHHPOBa-
HHSl, NPOH3BOAUTCS B JONOJHHTCILHOM TemnooOMeHHHKe, YCTaHAaB-
JIHBACMOM B CHCTCME XOJ10AOCHAOXKCHHS.

[IpuHunnuanphas cxema XOJIOAOCHAGMKCHHSI CHCTCM KOHJHLHO-
HHPOBaHHS BO3JAYyXa C HCNOJb30BAHHCM (DPCOHOBRIX XOJOAHIbHBIX
MaliuH nokasaxa Ha puc. 111.69.

OteniieHHass B KOHIHUMOHCPAax BoAa cobupacrcs B 6akK oTel-
JICHHOH BOJABI, M3 KOTOPOIO HaCOCAMH XOJOAMJIBHON YCTaHOBKH MO-
AacTcsi B MCMAPHTC/NH XOJOAHJNbHBIX MalumH. VI3 HUX oxJaxJeHHas
BoZla Hanpasasictcs B 6aK XOJ0JHOH BOJBI, BJSIOIHACA aKKyMY-
JSTOPOM X0JI0/la, H3 KOTOpOTo Mo Mcpe HCOOXOAMMOCTH HAcOCaAMH
KOHJHUHOHCPOB NOJacTcs B KaMCPH OpOMICHHS HJIH BO3AyX0OXJa-
auteau s o6paboTKH Bosoyxa.

B cHcTeMy X0J10Z0CHaGKCHHS 4acTO BKJIOUAIOT HCCKOJBKO XO-
JOAMJBHBIX YCTaHOBOK, YTO oOCCNCYMBAaeT BO3MOMKHOCTb paboTb
HX Ha ONTHMMAJbHHX DCXKHMaX B 3aBHCHMOCTH OT Tpe6ycMoH XO-
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JIOIONPOH3BOAUTC/ABHOCTH B Pa3JIHYHBIC MCPHOAH, a TaKxKe JlyyIlllHe
YCJIOBHS KCHYyaTallHOHHOTO COACPXKallus.

Ha cxeme puc. I111.69 nokasadsl ABC XOJIOAHJbHBIC MAailHHHL,
KOTOpbic MOryT pa6oTaTh OJHOBPCMCHHO HJM nooamHouykKe. Iloka-
3aHHasi CHCTeMa XoJoJOocHabGxkeHHss ofccneydBacT XoJ040M [Ba
KOHIMUHOHCPA, KOTOpbIC TaKXKe MOTYT paboTaT BMeCTe HJH pas-
AcnbHO. Hamuupe y KaXKJAoro M3 HHX CBoCro Hacoca ofccrmeyuBact
paboTy KOHAMUHOHEPOB Ha DAa3JHMYHBIX PCKHMaX. BOSMOXKHBI TakK-
XK€ CXCMBl C OJIHHM HaCOCOM.
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Puc. 111.69. IIpuununnannHas cxeMa CHCTEMBbI OXJaXAeHHS ¢ (PPEOHOBHIMH XO0JO-
JWJILHLIMH MaIIHHAMH

I — KaMepn! opouleHHs (HAH TOBePXHOCTHble BO3AYXOOXMaAHTENH); 2 — 6aK oTemjeHHOR BoO-
Abl; 3 — HAacOCH XOJOMHJABHON YCTAaHOBKH; 4 — HCHapDHTENH XOJOAHNbHBIX MawHH, 5§ — Gak
XOJOXHOA BOABI; 6 — HACOCH KOHAHIHOHEpPOB (KaMep ODOUIEHHS HJH NMOBEPXHOCTHBIX BO3AYXO-
oxnagHTeNelt); 7 — GUABTPH BOASHbBIE; 8 — CJAHB BOABI H3 MOJAOHA KaMep OpOWleHHA B Gak
OTeNJIeHHON BOABl; 9 — KOMNPECCOPH XOJOMHJIBHBIX MaIlHH; 0 — KOHJEHCATOPBbl XOJOAH/Jb-
HBIX MaumHH; 7/ — peryJnHpylOWHA BeHTHAL; /2 — ycTpORCTBO HCMADHTENBHOTO OXJaXAeHHS
BOAW (GpblaranbHblfi GacceftH, IpafHpHA); I3 — HacOChl YCTAHOBKH HCHADHTEJNLHOTO OXJaXK-
NeHHA; [4 — 3anopio-pelynHpyiomas apMatypa; /5 — nojauya BOogbl H3 BOAONDOBOAA

AKKyMyJATOpP XOM0Aa B CHCTEMC XOJIOAOCHAaGKCHHS HEeoGXOAHM
sl SKOHOMHMYccKoH palOTBl XOJ0AMJAbHBIX MauiuH. B stom ciy-
yae XOJIOAMJILHBLIC MalIHHBI MOTYT paboTaTh NCPUOAHUCCKHM Ha Ha-
n6ojce ONTHMAaJbHBIX PCXKHMAax, Co3/JaBasi 3armac XoJ0J4a B aKKy-
MYJISITOPC Ha HCKOTOpHIH HepHoA paboThl KOHAHUHOHCPOB. Ypas-
JicHHe paboToH CHCTCM XOJIOJOCHAGXKCHHSI, KaK ¥ KOH/JHUHOHCPOB,
OCYUICCTBJSCTCA CHCTCMOH aBTOMATHKH.

rnABA 17
SKCNAYATAUMA CUCTEM KOHOAMLUMOHUPOBAHUA BO3AYXA

17.1. Perynupoeanwe paboThi CHMCTEM KOHAMWUMOHWPOBAHMS

OGopyoBaHHEe CHCTCM KOHJUUHOHHPOBaHMS BosjAyXa noAbupa-
eTcq AJ8 KpalHHX pacucTHBIX pPCKHMOB, KaKHMH SBJSIIOTCA COC-
TOSiHMS HApYKHOTO BO3/JyXa B TCIJIBIA H XOJOAHLIH NEpHOAB Toxa
.C yueToM KOJIHYCCTBA BHIAG/AIOILHXCA B MOMCILCHHAX BpegHOCTeH.
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B npouecce skcnsyaTaUuHH 3TH YCJIOBHSI M3MCHSIIOTCS, HAa 4TO CHC-
TCMa KOHAMUHOHHPOBAHHS NOJIKHA OTBCUATL M3MCHCHHEM peXKilMa
cBOCH paboTbl, OCYILICCTBJSCMBIM CHCTCMaMH aBTOMAaTHKH.

B TeXHHMKC KOHAMHHMOHHDOBAHHSI BO3JyXa NPHMCHSIOT KauecT-
BCHHOC H KOJHUCCTBEHHOC pCryJHPOBAaHHC: MNPH KauCCTBCHHOM —
H3MCHSIIOTCS NapaMeTpbl NMPHTOUHOTO BO3JyXa HPH Cro HCH3MCH-
HOM pacxojie B CHCTCMe, NpH KOJHYCCTBCHHOM — TpebyeMoe coc-
TOSIHHe BO3AYIIHOH CPC/Bl B MOMCIICHHSX AOCTHIACTCSI H3MCHCHHEM
pacxoja BO3AyXa NpPH Cro HCH3MCHHBIX NapaMmeTpax. Bo3moxHo-
CTH KOJIHUCCTBCHHOTO pCTYJHPOBaHHY OrpPAHHUCHBI, MO3TOMY IIH-
POKO NpPHMCHSIOT KaUCCTBCHHOE peCrYJHpOBaHHE HJH ero coyera-
HHC C KOJHYCCTBCHHHM (B MHOIO30HaJbHBIX CHCTCMaXx).

PaccmoTpuM cn10co6 KayCCTBCHHOrO pCryJIHPOBaHHS Ha MpH-
Mepe OPSIMOTOUHOH OJIHO30HAJbHOH CHCTCMB KOHJAHUMOHHPOBAHHA
Bosnyxa (puc. 111.70).

Touku I', I', ...IVIL jexkampe Ha KJIAMaTHUYCCKONH KpPHBOI,
XapaKTCPH3YIOT PacueTHOC B Pa3JjiMUHble NEePHOAB I'0jJa COCTOSIHHC
Hapy>KHOTO BO03jyXa, 006/acTb H3MCHCHHS KOTOPOFO OrpaHHUCHA
NyHKTHPHOH JHHHCH U JHuHHcH ¢=100%. Touka /' cooTBeTCTBYET
pacuycTHOMy 3HMHeMy, a TouKa JV!!—pacueTHOMy JiCTHCMY coOC-
TOSIHUAM Hapy2KHOTO BO3jlyXa.

3ajgauHoc COCTOSHHe BHYTPCHHCFO BO3jyXa XapaKTepHayeTcs
TouKaMH Sx (XosoaHbid nepuon) u Sp (tenantit nepuon). CHauana
npuMeM HEH3MEHHHIM B Mpe/eaax Kax[Ioro mnepHoja pacyCTHLIl
pCXKHM BblACACHHS BpcaHocTed. M3 3Tux ycaoBui Moxer ObITh
uaiijeno (cm. § 16.1 wacrosmiero pasficaa u puc. 111.61) noaoxe-
HHe ToucK (Jx M Or), COOTBCTCTBYIOIMX HCOOXOJAHMBIM COCTOS-
HUSIM NPHUTOYHOTO BO3/lyXa, H NOCTPOCHBI PACUCTHHIC PCXKHMBI pa-
GOTHl B XOJOAHbIH (['=-2'—>3x—>4x) u Temawiit (IV'->3,—4;) nec-
PHOAH rojia.

[TIpn M3MCHEHHHM TCKYLICrO COCTOSIHHS HapyXXHOro BO3AyXa, Ha-
npuMmep, a0 napaMerpos Toukn ['' pabora KOHAMHHMOHCpa jJisl NoO-
JAyueHHust TpeOyeMOro COCTOSIHHSL NMPHTOUHOTO BO3jyXa 4x JOJIKHA
COOTBCTCTBOBaTb pexkuMy [I1—+211—3.—4, Tlpn Tensoconepixa-
HHM HapyXKHOTO BO3jlyXa, paBHoM [3, (Hampumep, Toukn I'''), pa-
60Ta KOHAMIHOHCPA MPOM3BOAMTCH Mo cxeme ['"'—-3y—>dy.

PaccMOTpCHHBIA MCPHOJL H3MCHCHHS COCTOSIHMSL HAPYXKHOFO BO3-
AyXa, npH KOTOPOM Cro 3HTaabmus I<Cl, XxapakTepuayeTcs pa-
6otoii Kasopudepa ¢ MNCPCMCHHOH  TCHJIONPOH3BOAHTCJIbHOCTDIO,
a TakKe HCHU3MCHHBIMHM ajuabaTHUCCKUMM pCKHMOM paboThl Ka-
Mepbl U paGoTol KaJjopudepa BTOPOro mojorpesa. B atoT nepuon
PCTYJIHPOBaHHIO  MOJJICKHT TCIJOOTJAua KajsopHdepa nepsoro
TOI0TPCBa, KOTOpas J0JKHA H3MCHATbCS OT MAKCHMAaJjbHOFO 3Ha-
YCHHSL B pacuCTHbIH NMCPHOJ 10 HYJSl Ha TPaHHUC XOJOJHOrO me-
puona (npu [=1I3,).

Ecau TenaooTpauy KajnopHpeCpa OCTaBHTb HCH3MCHHOH, TO
TOuKa 2 Npu M3MCHHBUICMCH COCTOIHMH HAapy»XHOTO BO3JyXa HC
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nomajeT Ha agHabaTy s, YTO NPUBCACT K H3MCHEHHIO PCKHMa pa-

GOTH KaMephl ODOIICHHSI M CMCIICHHIO TOUKH Jy. TakK, Mi1s Hapyxk-
HOTO BO3JyXa mapaMcTpoB III B 3TOM cjydac nocje Kajaopugpepa
6ynct noayueno cocrosHuc 211, 1 nocie KaMmepbl — &, 4TO He NO3-

BOJIMT MNOJYYHTL jaJice MapaMeTpH NMPHTOYHOTO BO3AyXa 4x.

IA

tpamn

tor

tnpur

Enp.x

Puc. I11.70. Pexxum paGoThi NPSIMOTOYHOr0 KOHAHHUOHEPA MPU KAYECTBEHHOM
pery/ipoBaHuH.

Takum 00pa3oM, TouKa 3x JHOJKHA OBbIThL HCMOABHXKHOH; (akT
cc CMEHICHHS CBHJIETCABCTBYCT O HCCOOTBCTCTBHH TEMJIOOT]AauH Ka-
JOpU(CPOB H3MCHHBLICMYCSI COCTOSIHHIO HapyXHOro BO3jayxa. Cme-
lleHHe TOUKH Sx OOHAPYXHBacTCsi MO H3MCHEHHIO TEMIIEepPaTyphl.
CaepoBaTe/lbHO, AJS PCTYJIHPOBaHHA TeMJIOOTAauH KaJopHgpepa
_nepsoro nogorpcsa neoGxopumo tepmoperyasitop Tr (puc. 111.60),
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YCTaHOBJICHHBIH B NPOMEXKYTOYHOH CEKHMH [MoCJe KaMmephl opolle-
lisl, HACTPOHTb Ha TeMnepaTypy s, PaBHYIO TOUYKC POChl NPHTOY-

HOTO 3HMHero Bo3Ayxa. McnoJHHTeaqbHBI MexaHusm Hi, H3MCHA-
IOUMA pacXoJ TeNJIOHOCHTCeAsi B Kanopudepe WM BosayXa, Hpo-
XOojsuiero ucpes ‘Kajopudep, no curHanaM Jparuuka 71; Oyner
H3MEHATh TemI00TAayy KajopHdepa, obecneynBasi HCH3MCHHOC NO-
Joxenne Jx.

B Tenuelfi MepHOA NPH M3MEHCHHH COCTOSHHS HApY:KHOTO BO3-
ayxa jgo napamerpos IVII xowguuHoHep J[oJaXKcH paboTaTe no
cxeme IV''>-3;—4,, a npu coctofHun 1Y —no cxeme [V—-3>4,.
Kak Bugum, B 3ToT nepuojy npu [>=I;, HA3bIBaCMbIA JIETHHM,

H3MEHEeHHIO H PCTYJHPOBaHHIO MOMJICKHT PeXHM paboThl KaMephl
opowenHsa. Ha HHXHel rpaHHue JieTHEr0 MNepHOAa 3TOT PeXUM
goaxed nepeiitn B agHabGatudyccknii. Heobxomumo, yTo6et Bo Beex
cayyasix ayu npouecca oOpaboTKu BO3myXa B KaMcpe HPOXOAHI
yepes TOYKY 3r, KOoTopast (N0 aHalOTHH C 3UMHHM pPexXHMOM)
JOJXHa GbITh HENOJBHKHOM.

OueBHIHO, UYTO OTKJOHEHHE Jyua NpOoLecca OT TOYKH 3y MOXKeT
ObiTh 3auKCHpOBaHO mo TeMnepatype f3.. B ra. 16 nacTosimiero

pasgena OBLIO YCTAHOBJIEHO, YTO HaNpaBJjeHHe Jyda MOJHUTpOnHye-
CKHMX npoueccoB o6paboTKH Bo3JyXa ONpelcasicTCss TCMmepaTypol
opowatomedt Boap. CiegoBaTelbHO, B TeMb# nepuoj peryJupo-
BAaHHIO NOJJEXKHUT TeMmiepaTypa BOJb, NOZaBaeMOR B KaMepy.
C sTo#f uenbld B CEKUMH Mocje KaMephl OpOIUEHHS YCTaHaBJAHBa-
etcs Tepmoperyasitop Ts (puc. 111.60), KoTopmi#t npu 3Kcnjyara-
MK KOHAHUMOHEpa MOJIKeH HaCTPauBaTbCcg Ha TeMmIllepaTypy f3,
paBHYI0O TOYKe POCH AJsi NPHTOYHOro Bo3ayxa. Tepmoperyasitop
Mo JIMHHM aBTOMAaTHuecKOH cBA3M [[l, Bo3JeHCTBYsy Ha HCHOJIHH-
TeJbHBIA MexaHH3M Hz y aBTOMaTa CMeELIMBAHHS BOJH, 06eCneyuT
nojyuyeHue ee TeMIepaTyphi, HCOOXOOHUMOH IJi NMPOXOXKAEHHS Npo-
mecca yepes TOUKY .

[TpoMeKyTOK H3MCHCHHSI COCTOSIHMS HapykHOro BO3AyXa [MpH
I3, <I<I3 Ha3bIBaeTCs NepexoJHbIM. B srtor nepuon obpaboTka
Bo3ayxa ocymiecTBasiercst no cxeme ['V—3y—>45. Kamepa opouic-
uusl paboTaeT Ha MEPeMCHHOM HEperyJHpyeMoM ajHabaTHyeCKOM
pexkHMe, CKJIAaJBIBAIONIEMCS NpPOH3BOJIbHO B 3aBUCHMOCTH OT MNO-
Joxeuus Toukn I'V. B stoM cnydae TouKa KaMCPHOTO BO3AyXa
craHoBuTcs nepeMcHuofl. CocTosiHMe NPHTOYHOrO BO3AyXa MNpH
5ToM MeHnsieTcsl oT 4x 10 4., COCTOSIHHe BHYTPEeHHEro BO3AyXa -— CO-
OTBETCTBEHHO OT 5% mo 5.. Ilociennee jgonycTHMo H  uenecool-
pasHo C THTHCHHYCCKOM TOUKH 3peHHsi U [CPCXOAHOTO  Tic-
puoja.

B paccMOTPCHHBIX cXcMax Obln NMPUHAT HCH3MEHHBIM DPeXHM
Bbije/enuss BpeldHOCTedl B noMcmeHusx. Ecin KosauuecTBo Temso-
u3OLITKOB M BhiZle/diomciicss B NOMENIeHHSX BJ4arn OKashBaercd
MepeMeHHBIM, TOTJAa MCHSeTCs HanpaBieHuc Jyya 4—5 u nepe-
MCHHBIM OOJI2KHO OBIThL NoJioXeHHe TOYKH 4, a CJCAOBAaTC/bHO, Me-
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HSIeTCA M MOJIoXKeHHe TOYKH 3 KaMepHOro Bosayxa. B sTom cayuae
perysnnpoBaunc paboThl KOHAHUHOHCPA CYIICCTBCHHO OCJIONKHACTCS,

Hns ynpouiennst perysnupoBaHHs AOMNYCKAalOT HEKOTOpOe KoJie-
GauKc BJaXKHOCTM BHYTPCHHCTO BO34yXa, KoTopoe OyICT BBI3BaHO
H3MCHEHHCM yIJla HaK/JOHA JHHHHM 4—5 NPH H3MCHEHHH BhIIeJje-
HHH Temla H BJard B NOMELICHHSX, HO CTPOro NMOAACPKHBAIOT TeM-
nepatypy. B aTom ciayyac npegycMaTpHBaeTcst yCTAHOBKa B noMe-
IEHHH TepMoperyasitopa Ty, KOTOPHIH B XOJOAHBIA nepHonx poJ-
XKeH ObiTb-HaCTPOCH Ha TeMNepaTypy fs.x, B JIeTHHH —Ha t5 r. [l0
JanHun cBsasu Il ycpes HCMOMHHTCAbHBIA MexaHuaMm H, Tepmopery-
JasTop obecreynBaeT H3MEHCHHE TEMJIONPOH3BOAMTCJBHOCTH KaJo-
pucdepa BToporo nojorpeBa Tak, uToObl NpH J1060M HaK/OHe JH-
HHM 5—6 TteMncpaTypa Bo3lyXa B IMOMELICHHAX OCTaBaJjacb He-
H3MEeHHOH.

PerynnpoBatne paboTel CHCTeM KOHJULIHOHHPOBAHHS € peuup-
Kyasguuel uiau GafinacoM M JAPYTHX OCYHIECTBJSETCSI MO TeM Xxe
npuuuunaM. B Goaec ClOXKHBEIX cHCTeMax MpeAyCcMaTPHBAlOTCH HO-
MOJIHHTEeNbHBIE KOHTYPHI Pery/JnpoBaHHs Aas obecneyenus: Tpebyc-
MOrO COOTHOIIEHHs CMEIIHBaHHS HApYXHOTO H pelUHpKyJSUHOH-
HOTO BO3AYyXa, BO3AyXa, NpOIUeAilero yepes KaMCpy OpOIIeHHd H
Gaiinac u 1. J.

17.2. OcobenHocTH TexHuueckoro obcnykueanus
cMcTeM KOHAMUMOHMpOBaHMUS

Oprannsauusi, a Takxke oOmiHe npHeMBl H MpaBHJa TeXHHYe-
ckoro ofcnyXKuBaHHMs CHCTCM KOHJHLIHMOHHPOBaHHS BO3JyXa aHa-
JIOTHYHBl PacCMOTPCHHBIM B TJ. 15 HacTosimero paspgena no OTHO-
IIEHHI0 K BCHTHJIUMAOHHBIM CHCTCMaM. B COOTBCTCTBHH C 3THMH
nIpHeMaMH  OCYLICCTBJSICTCH  3KCIUyaTauHoHHOe o6cayXHBaHHe
obLIero BEeHTHJASIHOHHOIO 060pyNOBaHHs, HMeloNIecrocs B CHCTEMax
KOHJUUHOHHPOBaHHS BO3AyXa (MCnbBITaHHS, HaJajdka H OOGCIYKH-
BaHHe BEHTHJASTOPOB, BO3MyXOBOJOB, KaJopHpepoB, GHABTPOB H
T. 4.). OgHako npm OOCHYXKHMBaHHH CHCTCM KOHIHIHOHHPOBAaHHA
BO3HHKaCT HEOOXOAHMOCTb B NPOBEJEHHH H JONOJHHTENbHHIX pa-
60T Ha cHcHHaJbHbIX BHAax obopynoBaHHsi (KaMCpbl OpOLICHHS,
CHCTEMBI X0Ji0locHa0XKCHUS U Jp.).

IToaroToBKa kamep OpoleHHS K 3HMHCH 3KCIJIyaTallMH 3aKJIo-
yacTcs B MPOBCpKe HX paboTel B aguabaTHUCCKOM pCKHME H, B ya-
CTHOCTH, NpOBEpKC IOCTOSHCTBa TemiepaTypwl Boau. Kpome ka-
Mep, HCOOXOAHMO MNpPOBEPHTb CHCTCMBI TCMIOCHaOXKeHHs CeKuHui
NePBOrO H BTOPOTO NOJOFPEBAa B COOTBCTCTBHH C NPaBHJAMH MpoO-
BepKH H 00C/1y:KUBaHUS KaJopudepoB.

[Tepen nauanoM seTHeH sKcmiyaTauuu ciaeayeT  ybemuTbes
B MCNPABHOCTH CHCTCMBI XOJIOZOCHAOXKCHHS (XOJIOAMJIbHBIX MAallHH,
HacocoB, Tpy6onpoBOAOB H T. N.), onpo6oBaTh paboTy XOJIOAHJb-
HbIX MallHH, KaMecp OpOUICHHS Ha NOJHTPONHUCCKHX peXHMax,
.BO3JyX00XJdaauTened.
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B npouecce skcmayatauun CKB HeoOXOAHM MOCTOSIHHBIA KOHT-
poJiL MapaMeTpOB BHyTpcHHCro Bo3nyXa. Ecau mocichnue uMeioT
OTKJIOHCHHs1 OT 3afaHHBX, TO HCOOXONHMO BHISIBHTb NPHYHHH
atoro. O6cncnoBanue cacLyeT HayHHATb ¢ NPOBCPKH paGoTH CHC-
TCMBl aBTOMAaTHKH, 3aTCM I1OCJCAOBATC/AbHO MPOBCPHTL MapaMeTphl
TCIJIO- H XOJIOLOHOCHTC/S, paboTy OTAC/BHBIX arperaToB TemJo-
BJ1aXKHOCTHO/ 00paboTKH, PacXOM BO3AyXa.

B Xome TexHuueckoro oOciyXHBaHHS (POPCYHOUHBIX KaMep 0po-
HICHAS HCOOXOAMMO CJCAHTL 3@ TCXHHUCCKHM COCTOSIHHCM H HC-
NpaBHOCTbIO PaboThl 0GOpPyHOBaHHA KaMeCp, CHCTCM BopocHabxe-
HHAL U XoJonocHaOxeHus. [IpuunnamMu HapyucHus pexkuMa paboThi
KaMmMep yYaue Bcero 6biBalOT OTKJOHCHHA B pafoTc BOASHHX Haco-
COB, 3acopCHHC (DOPCYHOK, (HABTPOB 1Jisi BOXABl, YTO MPHUBOIMT
K Hapyllenuio pexkuma o6paboTkn Bosnyxa. PuabTpHu u ¢opcyHKH
JOJI2KHBI CBOCBPCMCHHO NPOYHLLATBLCS.

OTKnoHcHHC pacXoma Bo3LyXa uepe3 KaMepy OT pacycTHOTO
MOXKCT HPOHCXOIHTb BCJCACTBHC HCICPMCTHYHOCTH KaMephl, 0CO-
O6CHHO cC JBCPKH, a TakXe HapyuleHus paboThl KJanaHa B Gaii-
nace.

B noBepXHOCTHHIX BO3LYyXOOXJAAHTCASX PCXKHM HX paboTbl Mo-
sKeT ObITb HapylICH B peayJsbTaTe 3acopeHHsi TpyO, MOJOMKH M 3a-
copeHusi pe6ep, H3MCHCHHSL pacXola Bo3LyXa H T. IL

O6HapycHHBIC [ACCKTBl CCAyCT YCTPaHSITb CBOCBPCMCHHO
npu TekyuieM OOCayXKHBAaHHH HJH B MOPSJKC IJIAHOBO-TpCLynpe-
IHTCJIbHOTO PCMOHTA.

17.3. TopoBrie pacxoahl Tenma W xonopa
B CMCT@MaX KOHAMLMOHMPOBaAHKS

Pacxonm Tensa M xoJona, a TakKe 3JCKTPOIHCPTHH SIBJSIOTCH
BaXKHCHIHUMM MOKa3aTe/AsgMH 3KOHOMHYHOCTH paboTbl cHCTEM BCH-
THJASUMH H KOHAMUHOHHpOBaHHf BosayXa. [lpn npocktupoBanuu
cHCTeM OOBIYHO BBIFBJSIOT MaKCHMaJbHbIC PacXoAbl Temsa H XO-
JoAa OJist pacycTHbIX mapaMcTpoB ofpabartbiBacMoro Bosnyxa. Ox-
H4KO B TCUCHHC TOJa M Jaxe CYTOK 3TH PacXObl MCHSIOTCS.

Jlns pacucTa TOHOBBIX PacXOjOB Tela H XoJo4a HECOOXOZHMbI
rpagukH H3MCHCHHS I[1apaMCTPOB HapPyXHOTo Bo3Ayxa. AHaJu3
MHOTOJICTHHX MCTCOLAHHBLIX IMOKa3biBaeT, YTO TOAOBOC H3MCHCHHE
MapaMCTPOB HapyXKHOTO BO3[yXa HOCHT MCPHOAHMUCCKHH XapakTep.
[Toatomy npencraBasicTcss BO3MOXKHBIM ONHCaThb FONOBOH XOZ 3H-
TaJbIINY HapYIKHOTO BO3AyXa [y TPUIOHOMCTPHYCCKHM psjoM. Ilpu-
YeM JOCTATOYHBHIM OKas3bLBACTCH PfAJ C ONHOH TapMOHHKOM:

2n
365

Iy =1y cp.rog + Acos (z— 197), (111.82)

rge z—pBpems B ucyucaeHud oT 1 smBaps, cyTkH; s cp.rom — cpeanerogoBoe
3HaueHue sHranbmuy; A — rogoBaf aMnIUTya KoJdeGaHul SHTAAbIUM,
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OHpC}leJIHM IJisg IpHMCpa pacXxoi TCHJOoTHl B NPpAMOTOYHOM KOH-
AHUHOHCPC. Tennosas Harpyska Ha CCKUHH MNCPBOTO nojorpesa

Q=G (lsx_l,,), (111.83)

[IpoponxureapHocts motpebacuus TemaoThi Azy mpu  [3</s,
onpepeasiercss peiwcknem ypasuenus (II1.81) ortHocuTeabuo z:

I

. (111.84)

[H. cp. ToA

= 116
Azy arccos v,

Torpa romoBo#i pacxon TCMIOTH

n n
Q‘foA:ij’Qldz: —7—m0[(13x—lﬂ. ep. roa) A21 +

t 1164 sin 3:5 AZI], (111.85)

rae n— yHeJIO0 paGouHx JHER B HeJeso; /m — 4HCI0 4acoB paGoThH CHCTEMH B Te-
YeHHe CYTOK.

3rta (opMyna clpaBemJuBa H L FOJOBOH TCNJIOBOH HArpyskil
Ha KaJlopudepsl CHCTCM BCHTHJSUMH, TOJBKO BMCCTO [3, CJACAYCT
NOACTaBHTb /¢p.

TensioBast Harpy3ka Ha CCKIHH BTOPOTO MOJAOFPCBA ONpCACS-
CTCSl PA3HOCTbIO PHTAJBIHA NMPHTOYHOTO BO3AyXa H BO3AyXa HoOCC
KaMmephl

QII=G(14X—13X) u Q“=G(14T_-13T), (171.86)

B paccMaTpuBaCMOi CHCTCMe CCKUHMSl BTOPOrO MOJOTPCBa pa-
6oTacT Bech rof, T. ¢. Az =365. Torna

Ly A1y —1y —1
Qﬁ"z%m(o G 3T)365. (111.87)

BeqHUHHA XOJIOAHJIBHOA HAarpy3kH Ha KaMcpy OpOUICHHS
1
Qx=o(1,,--13T), (111.88)
[TpomonknTens,HOCTb NOTPEOJICHHSL XOJIOAA ONpCACAfCTCS pe-
micuueM ypaBuenus (I111.82) npu la=13,:
Ig —1

3y H. Cp. TOA

Azx == 116 arccos a . (III.89.)

TFomoBoii pacxox xoJoga ompenc/sieTcsi BEIpaskCHHCM

n
QA = - m j‘Qxdz = (1,,‘ ep. rop 13T) Azt

n
365

- 1164 sin Azy. (111.90)
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Takum e o6pa3oM MoryT ObITb ompeles€Hbl [OJOBLIC PaCXOJbl
termsia u xoaona CKB ¢ peumpkyasimied, 6aiinacoM u 1. . B 3THX
cayuasix Heo0XONMMO NPHHHUMAaTb 3HAUEHHS SHTaJbNHH C yueTOM
NMojJorpeBa HapYXHOTO BO3JyXa DPEHHPKYJSUMHOHHHIM.

CucreMH KOHIMUMOHMPOBAHHS BO3LyXa XapaKTepusyloTcs JO-
CTaTOYHO BBICOKAM NOTpebJeHneM Temsna H xosofa. [lostomy chm-
JKeHHEe 3THX PacXofoB B oOlLell 3ajaue MNOBBLILUEHHS 3KOHOMHYHO-
ctd CKB sBisieTcs BasKHBIM.

Bbimle oTMeYaJoch, YTO NMPHMEHCHHE B CHCTEMaX KOHIHIHOHH-
pOBaHHs MepBOl PemupKYJSAHUH SBasieTcss 3PPCKTHBHBIM croco6oM
CHUKCHHSl pacXoia Temja. Bropas peuupKyasumuss u OafinacHpo-
BaHHE KaMepbl OPOLHEHHS MO3BOJAIOT PC3KO CHH3HTb PacXon Temaa
Ha BTOpOH MOZOTPeB Bo3JAyXa HJH Boo6lLie OTKa3aTbCfi OT HEro.
CrnenoBaTesibHO, Hag0 BCEMEPHO CTPeMHTbCS K HCMOJb30BaHHIO
PeuH pKyAsSIHOHHOTO BO3AyXa, CBOJAs Mojayy HAapyKHOrO BO3AyXa
J0 CaHMTapHOTO MHHHMYyMa.
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