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B knure 06o0ieH OTEUeCTBEHHBIH H 3apyGexHBI ONBIT HC
Clle[lOBAHHs], NPOEKTHPOBAHUA M pacyera CHCTEM KOHJHIMOHHPO
BaHVFs BO3AYXa M UX 2JEeMEHTOB

[IpuBefeHsl IpPHHUHTHAJbHBIE CXeMbl CYIIECTBYIOIIHX H HO
BbIX BHEJADSIEMBIX B CTPOHTENHCTBO CHCTEM KOHIULHOHHDOBAHILA
BO31yXa WU CHCTEM TEMJI0 H XOJOJOCHEGKeHHs KOHIHLH -1epon

H3noxeHsl MeTOIMKH TeNJOTeXHHYECKHX, aPoAHHaMHYecKIA
H THAPABJMYECKHX pacyeToB B YacTHOCTH, MOAPOGHO paccMoTpe
HBl M DPOHJIIOCTPHPOBAHBI YHCIOBLIMU IIPHMeDaMH pacyeThl: Tem-
JIOTOCTYILIEHHA dYepe3 CBETONpPO3pPauyHble W MACCUBHLIE HApYXKHble
orpaxkienusi, Bo3gyxooGmenoB, (OPCYHCUHBIX U HAaCaJOYHL'X Ka
Mep pa6oralomux Ha BOZe M OCYLIAIOIIMX pacTBOpax; TNOBepX-
HOCTHBIX BO3AYXOOXJajrTenefl, MUTAeMBIX XOJOJAHOH BOJO.Jd Pat
conaMi ¥ (PpeoHOM, pereHePaTHRHHIX BPALIAIONUIMXCA 3 TH TH3ATC
poB Temna ¥ XoJoja M3 ylaisgeMoro Bo3JyXa, PeryAaupYIILAX BoO-
NSIHBIX M BO3AYIIHBIX KJIATIaHOB, BO3JAYXOBOJOB M BOJOBOJOB B
COKOCKODOCTHBIX CHCTEM, YCTPOHCTB IJIS Pasfavyd KOHIHIHOHHPO
BAaHHOrO BO3AYXa B TIOMELIEHHSX, AKKYMYJSATOPOB XOJOAd KOM
[IPECCHONHBIX H a6CODGUMOHHBIX XOJIOAMMBHBIX MALIHH

Onncannl cnoco6ul ¥ cpeacTBa GopbOLl € 3amaxaMu  AdHul
TeXHHKO KOHOMHUUECKIe XaPAaKTEPHUCTHKH CHCTEM KOHIHMIHOHHDO
BaHHSl BO371)Xa U IOKAa3aTeNH HX 3KOHOMHYecKOli b deKTHRHOCTH

Knura npennasHayena aas paGOTHHKOB NPOEKTHBIX, HAMAA0Y
HbIX H HAyYHO HCCJEAOBATENbCKHX YyuPekJeHnl, 3aHMM IOIHXCA
BONPOCAMH BEHTHJSINHHM U KOHIWUIMOHHDPOBAHHS BO31YyXa

Ta6nuu 97, pucyukoB 81, Gubauorpadpus 33 HaHMeHOBAHHI



NMPEOANCJTOBUE

KongHuuoHupOBaHHE BO3AyXa — 5TO MPHAAHUE €My H aBTOMaTHYECKoe
NOAJepKaHue HeoGXOMUMBIX TENJOBAAMKHOCTHBIX wkauecTs. [lpu 3TOoM B
OTJHYHEe OT O6INe0GMEHHOH BEeHTHJASLUH H OTOIJIEHHS MPH KOHZHUIHOHHPO-
BaHHM B TeUeHHe KPYIJIOro roga H Oco6eHHO B Telljioe BPEMs B MOMeleHH-
X MOXKHO IOJJepP:KHBAThb AH00bie KellaeMble — IIOCTOSTHHBIE HJIH M3MEHSIO-
muecss MO TporpaMMme — MapaMeTpPbl BHYTPeHHero  BO3[QyXa, HE3aBHUCHMO
OT HapYXKHBIX MeTeOPOJIOTHUECKHX YCJHOBHH M MepeMeHHLIX IIOCTYNJeHHH B
MOMell[€HHe TeIlJIa W BJarH.

CucreMbl KOHIHOMOHMPOBAHHSl, KaK NPaBWIO, CHabxKaloTcs CpeAcTBa-
MH IJ51 OYMCTKH BO3AyXa OT IbJIHM, 6aKTepH#l H 3anaxoB; NOJOrpeBa, YB-
JaXKHEHHA H OCyLIEHHA ero; IepPeMellleHHs, paclpellejleHHs H aBTOMAaTH-
YeCKOr0 peryJupOBaHUSl TeMIlepaTyDhl BO3LYyXa, ero OTHOCHTENbHOH BJaK-
HOCTH, 2 HHOIJla TaKXe ¥ CPeJACTBAMH DeryJHpPOBaHHUSl ra3oBOro COCTaBa H
HOHOCO/epPKaHUsA BO3AyXa.

TexHuKka KOHZHIHOHHPOBAHHS BO3Ayxa HMeeT 0ojiee ueM IOJYBEKOBYIO
ucropuio, ogHako no 50-x rogoB B CCCP oHa pasBuBaiach  BecbMa
MeAJIeHHO, 4TO OODBACHseTCcsd IJaBHbIM 00pPa3sOM OTCYTCTBHEM  CepHIHOro
3aBOJICKOTO IIPOM3BOACTBA KOHIHMIHOHEPOB, HEOOXOAHUMBIX CPEACTB aBTO-
MaTH3alHH, AHCTAHOHOHHOTO KOHTDPOJS ¥ YIpaB/eHHs, a TaKkKe HeRoCTa-
TOYHLIM 10 HOMEHK/JIAType H KOJHMYecTBy HPOU3BOACTBOM  XOJIOAHJIBHOIO
060pyAOBaHHUS.

B 1954—1955 rr. npousolen cepbe3Hbli NepeqOM B NPOU3BOACTBE
o6opynoBaHHsl AJS KOHAMIUMOHHDOBaHHS Bo3Ayxa. C Tex mop  Cco3gaHHI
KOHCTPYKUMH DsAfa THIOB KOHAHIMOHEPOB M OPraHU30BaHO HX IIPOU3BOJA-
CTBO Ha CIeIMaJTH3MPOBAHHBIX DNPEANDHATUAX, paciiHpeHa HOMEHKJIaTypa
M yJayulleHbl TEeXHHYeCKHe KaueCTBa CPEJACTB aBTOMAaTH3auUWH, paClIHpeH
ACCOPTHMEHT ¥ yBeJHUeH BBITYCK XOJOLMJIbHBIX MaliuH. TeM  He MeHee
NPenCTOUT ele Gosblrasi pabora MO NPHBEJEHHIO OTEYeCTBEHHOH TeXHHKH
KOHZMLIHOHUPOBaHHsA BO3LyXa B COOTBETCTBUE C MOTPEOHOCTSIMH HapOLHOrO
X03HCTBA H YPOBHEM, HOCTHTHYTHIM B IepeZOBBIX B TEXHHYECKOM OTHOIue-
HUH 3apy6GexKHBIX CTPaHaXx.

B Hacrosee Bpemsi B 'CoBerckoM Coio3e KOHAMIHOHMPOBAHHE BO3IY-
Xa NpHMeEHsIeTCs] Ha NPOMBINIVIEHHBIX NMPeANpHATHAX, IMIaBHHIM o0pa3oM Ha
Tex, rfle 6e3 Hero HeBO3MOXKHO IOJYyueHHE  TPOAYKHMH ¢ TpebyeMEIMH
CTAaHAAPTAMH KaueCTBaMH, a TaKKe B 3DeJHUIIHBIX, CIOPTHUBHBIX, afAMHUHH-
CTPATHBHBIX M TOCTHHHYHBIX 3JaHHAAX. B XHJBIX 37aHHAX KOHZWIHOHHPO-
BaHHe BO3JyXa MO PsAy 3KOHOMHUECKMX H TEeXHHYeCKHMX NpHUHMH IOKa pac-
IpOCTPpaHeHHs He IOJYUHJIO.

B 6amxkanillee BpeMsi KOHAMUHMOHHDOBAHHMe BO3JyXa HaHneT ropasno
Gosblilee IpUMeHeHHe. DTOMY CHOCOOCTBYIOT  ciaeAyloliiHe OOGBEKTHBHbIE
MPUYHHBL:

pasBUTHEe HOBHIX NPOH3BOACTB MAlIMHOCTPOMTEJbHOH, TNPUGOPOCTPOHU-
TeJTBHOM, 3JEKTPOTEXHHUECKOH, PaJHOTEeXHHUECKOH, 3JIEKTPpOHHOH, IHIle-
BOM, TEKCTHJIbHOH, XMMUUECKON M JAPYyrux orpacjaeii  IPOMBILULJIEHHOCTH,
OCTPO HYXKJAIOHIUXCA B NOAAEPIKAHUH OnmpeleldeHHLIX H NOCTOAHHBIX Mapa-
METPOB COCTOSIHHS BO3AyXa;
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Bo3pacrawuye TpeGoBaHHA K OGJIErYeHHI0 YCJIOBHH TPyAa M MOBBILIE-
HUIO ero NPOH3BOAHTENbHOCTH B TOPAUHX H MOKPHIX IeXaX,  YrOJbHBIX
IIaxTax, PyAHHKaX H TEIUIOBBIX 3JeKTPOCTaHIHAX;

OCHaIlleHHe NPEANPUATHH NPOMBINIIEHHOCTH W CBSI3H, HayYHO-HCCJAelO-
BATe/NIbCKHX H KOHCTPYKTOPDCKHX OpraHH3aUMi [TOPOTOCTOAIIUMH NpPUGO-
paMH, MeXaHH3MaMM H CYCTHO-pelIalON[HMH MallMHaMH, TOuHasg U 6Ge3or-
KasHasi paGoTa KOTOPHIX BO3MOXKHA TOJbKO IPH ONpeJeNeHHBIX IOCTOSIH-
HBIX TeMIlepaType H OTHOCHTE/IbHOMN BJIaXKHOCTH BO31yXa;

YBEJIUYHBAIOLIEeCs] CTPOHUTENBCTBO 3aKPBITHIX NMOMEINEHHH NJA JJHTeNb-
HOro mnpeGbiBaHHsi GOJBUINX KOJHYECTB JIOJAeH (TeaTpbl, KHHOTeaTphl, 3a-
KpbITble CTaAHOHBI, CIIOPTHBHbIe, KOHUEPTHBIC W YHTAJbHbIE 3aJbl, YHH-
BepcasbHble MarasuHbl, pecTopaHsl, Kade, 3aKyCOYHble, KeJe3HOAOPOXK-
Hble, peuHbie, aTOMOGU/IbHbIE M aBHALMOHHblE BOK3aJbl H T. I.) H CTpeMmJe-
HHe OGeCneuuTb yHOBJETBOPHTENbHYIO KPYIVIOTOAOBYIO  SKCILIyaTallHio
3THX NOMeIlleHH;

HOBble TEHAGHLHH B apXHTEKType, 3aTpyAHAoIIUde Gopbby ¢ H3GLITOU-
HBIM TeMJOM H BJAarod OOBIUHBIMHM BEHTHJSIHOHHBLIMH CpefacTBaMu (HampH-
Mep, HalJaofaeMoe B IOCJHeNHee BpeMsl yBesJHYEHHE IIOBEPXHOCTEH OCTeK-
JIeHHS] HaPYXKHBIX CTEH);

BBICOKHE TeMIepaTypbl HapYyXKHOrO BO3ayXa B JeTHee BpeMsi B psije paii-
onoB CoBerckoro Coio3a, HepelKO COUeTaioU[Hecss C BBHICOKON OTHOCHTENb-
HOH BJAXKHOCTbIO, NIPH KOTOPHIX OOBIUHAS NPUTOUHAs BEHTW/ISLHSI HE B CO-
cTosiHHH ofecneyHTb HEOOXOAMMbie BHYTPeHHHE METEOPOJOTHYECKHE YCJIO-
BHSf;

[IOCTENCHIIOE YBEJHUYEHHC KU naomangy U CHHXKeHHe ce6ecTONMOCTH
JKHJUINHOTO CTPOMTENbCTBA, BHIIABUralOLUIHe Ha NIePBLIil IJIaH OXJaXKAeHHE B
JIeTHee BPeMs KHJIBIX 3/aHH{l, PACIIOJOXKEHHbIX B IOXKHEIX H IOr0-BOCTOU-
Hbix pafionax Comwosa.

B Hacrosimem TpyAe paccMarpHBAIOTCSl INPUHLHUNHAJIBHBIE BOIPOCH
NpPOEKTHPOBAHUSA W pacuyeTa CHCTeM KOHIHUHOHHDOBAHHUS BO3NyXa, B
paBHO# Mepe OTHOCsLIMeCsT KO BCeM BHAAM 3JaHHU, U HEKOTOpHIE CIelU(H-
YyecKHe BOMPOCHI pacuera M NPOeKTHPOBaHHA 3THX CHCTEeM JJsd  3AaHHHA
pas3auYHOro HasHayeHusl. IIpM MOArOTOBKE KHHIM aBTODbl ~ HCXOAMJIHM M3
TOro, YTO B Hee HOJKHBI BXOAHTH IJaBHBIM 00pasoM MaTepHajbl AJs BbI-
Gopa, pacyera U NPOEKTHPOBAHUS CHCTEM KOHIMIMOHMDOBAaHHSI BO3JyXa H,
Hao6opOT, He MOJMKHBI BXONHTbL CBEIEHHSI O CePHHHO BBIIycKaeMOM IIpO-
MBIIJIEHHOCTBIO OﬁOpy,lIOBaHI/II/I H CpelcTBax aBTOMATH3aUHNH, KOTOpLIE
MOXKHO HaHTH B 3aBOACKHX KarajoraX M B CIpaBOuHHKaX. Hckiawouerus
JOTyCKATUCh TOMBKO B TeX Cayuasix, KOrfa 3TH AaHHble ObUIH HEOOXOIMMBL
JUISL pacyeTOB WJIH KOrZa 3aBefoMO OblI0 H3BECTHO, YTO B KaTaJOTH H Crpa-
BOUHHKY OHH He BOILLIH.

ABTOpamMH MCIONB30BaHbl PabOThI, BBLINOJHEHHbBIE Hay4HO-HCCIe0Ba-
TeJbCKHMH HHCTHTYTAMH CaHUTApHON TeXHHKHM (r. MockBa), CTPOHMTENbHOH
(DU3MKH, XOJOLUJBLHOH IPOMBILLIEHHOCTH, XOJ0H/JIBHOTO MaUIHHOCTPOEHHS,
oxpanbl Tpyna (B rr. Mockse, Jlenunrpazne, Kasaun, MBanoso, baky u
T6uaucu), a Takke NPOeKTHEIMH WHCTHTyTaMu Ilpomcrpofinpoekt, I'TIH-1,
[unpous 1 CaHTEXIIPOEKT.

ABTOpBI BHIPAXKalOT HUCKPEHHIOW 6J1arofapHOCTb PElEeH3eHTY N-py TexH.
Hayk A. A. ToroauHy 3a IlIeHHBie COBEThl H INPeIJOXKeHHs, CHAeNaHHbIE NPH
pelleH3upoBaHuu pykomucH, a Takxe uHxk. C. Il MacneHHukoBO#H  H
JI. H. Cronaposoit 3a GonblIyl0 NMOMOINb, OKAa3AHHYIO NPU NOATOTOBKE py-
KONHCH K IeYaTH.

ABTOpHl GyAyT BeCbMa NpDU3HATENbHbI 33 3aMeuUaHHs H NPENJIOXeHHs,
KOTOpble UHMTATeJH COYTYT HEoOXOAMMBIM BbICKA3aTh 1O MaTepHasnaM Ha-
crosiieil kKaurd. OT3bIBBL H NpPeAI0KeHHs ClelyeT HanmpaBJsTh MO aapecy:
Mocksa, K-31, Kysneuxuit Moct, a. 9, Ctpoiiusiar.
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CHUCTEMBI KOHJIUIIMOHNPOBAHUSY BO3OYXA

1. OCHOBHBIE TPEBOBAHHUSA K CUCTEMAM
KOHAWIMIHOHUPOBAHUSA BO3AYXA

KoMIteke TEXHHYECKHX CPEACTB, C NMOMOILBIO KOTOPBIX OCYIIEeCTBJSETCS
KOHIMIMOHHPOBaHHE BO3AyXa, Ha3bIBAETCS CUCTEMOU KOHOUYUOHUPOBAHUA
sozdyxa (CKB). B CKB Bxoasit o6opyZoBaHHe [Jisf OCYILECTBJEHHS BCe-
BO3MOXKHBIX IpolleccoB 00paloTKH BO3AyXa, ero IlepeMelleHHsl W paclpe-
HeNeHus, HCTOUHHKH TeIVIo- M XOJOZOCHaOMXKeHHs, CpeaCTBa aBTOMATHUE-
CKOTO DeryJHpOBaHHs, NHCTAHIMOHHOrO YNpaBJeHHs H KOHTPOJISl, HACOCH H
TpyGOIPOBOABL I/ TEIJO- W XOJOAOHOCHTENs, MeCTHhle  NOJOrpeBaTelH,
OXJMafgUTeNd, OCYIIHUTEeJH H VBJAXKHHUTENH, a TaKkKe  BCHOMoraTteJibHOe
sJekTpoobopyaoBaHue.

Ocnosuoe o6opynoBanue Ajsl IPUTOTORJIEHUS M NepPeMelenus BO3AYXa
06bIUHO arperupyercss B anmapar, HasblBaeMblil Koxduyuoxepoum. B oT-
IeJbHBIX CIy4yasX BCe TeXHHUEeCKHe CpPeACcTBa  AJs1 KOHAHMIHOHHPOBAHHSA
BO3/lyXa arperupylorcsi B KOHIUIMOHepe, H Toraa nonstsa CKB u Konauuu-
OHEp CTaHOBATCH OJHO3HAYHBLIMH.

CHcTeMB KOHAMUMOHMPOBAHHMA BO34yXa NOApasaendloTca Ha KoMopT-
HBle W TexHosorudeckue. Komgpoprueie CKB npennazHaueHsl JJs CO3AAHUSA
W aBTOMATHYECKOrO IOAJepKaHUsA TeMIlepaTypbl, OTHOCHUTEJbHOH BJIaXKHO-
CTH, YHCTOTHl W CKODOCTH J[BH:KeHHS BO3JAyXa, Haunbojiee OTBeYAlOUIMX ca-
HHUTAPHO-THTHEHHUYECKAM TpeGoBaHUAM; TexHosozuueckue CKB npennas-
HaueHbl JJA o0ecrmeueHHs MapaMerpoB BO3AYXa, B MaKCHMaJbHOH CTe-
NIeHH OTBeYamwIuux Tpe6oBaHUAM NPOU3BOACTBA IMPOAYKIIHH.

TexHoJOrHYeCKOe KOHIMHHOHMDOBAHME B IOMEIIEHHAX, TAe HaXOLATCH
JIIOY, OCYILUECTBAAETCA C YUeTOM CAaHHTapPHO-FHIHMEHUYECKHX TpeGOBaHHIL.

OcHOBHBle CaHHTapHO-THTHEHHYecKHe TpeGoBanus caeaywoume: 1) obec-
TeueHHe B [IOMENIEHUAX PerJaMeHTUPYEMBIX HOPMaMH MEeTeOPOJTOTHUECKHX
yCJIOBHH (TeMIepaTypbl, OTHOCHTEJNbHO! BJIaXKHOCTH, YHCTOTHL H CKOPOCTH
IBHXEHHs BO34yXa); 2) CKOPOCTb W HampaBjeHHs BHIIYCKa BO3Ayxa, a
TaKKe PasHOCTh TeMIepaTyp MeXAy BO3JyXOM B IIOMEIIEHHH H HoJaBae-
MBIM BO3ZYXOM, paclofOKeHHe BO3JAyXxopaclpelenautenell H BLITSIXKHBIX OT-
BEPCTHH HOJMKHBI ObITh TAKMMH, UTOGH B 30He NpeCBIBaHHSA JI0Jel OTCYT-
CTBOBaJIM MeCTHBle BpeXHBle MJH HeNPHUATHBIE TOKM BO3AYXa H 3aCTOHHbIE
MecTa; 3) CHIXKeHMe IIyMa B MOMEILEeHHAX 10 YPOBHS, He DeClNOKOSILEro
HaxoIsILMXCA MAW paboraroliux miofeli; 4) npexoTBpalleHHe NPOHUKAHUS
H pacrnpocTpaHeHHs BpeJHOCTeH, AyPHBIX 3allaXxOB HJIM IIyMa H3  ORHHX
MIOMEIIEHHH B Jpyrue.

OcHOBHBIE CTPOHTEJIbLHO-MOHTAXKHBle M aPXHTEKTYPHble TpeGoBaHHs
clenyomue: 1) MHHMMaJbHas NOTPeGHOCTh B IUIOIANM AJS Pa3sMelieHHS
000pynOBaHUSl M KaHAJIO0B KaK BHYTPH OGCIYKHMBaeMbiX NOMeILEHHIl, TaK H
BO BCIIOMOraTeJbHBIX MNOMeEIleHHSX (deprakax, TmoABaJiaX, TeXHHYeCKHX
aTaxax); 2) COOTBETCTBHe BHEWHHX (GOPM M OTHAENKH 06OpYyHOBaHHs, pac-
NOaraeMoOro BHYTPH KOHAMUHOHHDYEMBIX IOMENICHMH, apXUTEKTYpHOMY
OGJIUKY MOCJHEeJHHAX W OTCYTCTBHE KOHCTPYKTHBHBIX JeTajieil, yXyIIlaioLIuX

5



MHTepbephl; 3) HaHMEHbIINE 3aTPAThl BPEMEHH W TPyAa Ha MOHTaxX H BBOJ
YCTaHOBOK B 3KCINIyaTaliuio; 4) BO3MOXHOCTH CTPOHTENbCTBA M BBOJA CH-
CTeM B 3KCIIyaTalHio 110 3Ta)xKaM H JaxKe 10 OTAEJbHHIM  NOMEILEeHHM;
5) mpo6HBKa MHHHUMAJbHOI'O KOJHYECTBA OTBEPCTHH B CTPOHTENBHBIX KOHCT-
PYKIHMAX AJs NPOKJAAJKH KaHAJOB H TPyOOIPOBOAOB, a TaK¥XKe MaJbiil Bec
0060opynoBaHHd, 4YTO 0COOCHHO BaKHO NMPH YCTPOHCTBE CHCTEM KOHIHIHOHHPO-
BaHUSl BO3AyXa B CyLIECTBYOLIMX 3HaHHAX; 6) xopoumas BHGPOU3OJSAIHUA
¥ 3BYKOHU30JsLHsI 000pPYAOBAaHHS OT CTDPOHTENbHBIX KOHCTPYKUHH; 7) 1O-
’KapHaa 0e30NnacHOCTb M HajJuyde CPeACTB JJISl NPefoTBPalleHHs] pacipo-
CTPaHEHHsl OTHA 110 KaHaJjaM.

OcHoBHbIe 9KcnayaTauHOHHBle TPeOOBaHUA ciefyomue: 1) Bo3MoOXK-
HOCTb OBICTPOrO IEPEKMIOUeHHsI C pexkHMa 06OrpeBa Ha DeXHM OXJaxKie-
HHSl B NepexoJHoe BpeMs roja, a TaKXKe IIPH PE3KHX NepeMeHax Temmepa-
TYpBl Hapy:KHOro BO3AyXa H TEIVIONOCTYIJIEHHH, T. €. MaJjas  TelJaoBas
VHEPUHOHHOCTb CHCTeMBl; 2) B3aHMHasl OJIOKHPOBKa KOHIMLIHOHEpPOB, 3a-
K/AI0Yamomasca B TOM, YTOObl IIPU BHIKJIOYEHWH OXHOTO H3 KOHAMIMOHEPOB
MoXHO ObLIO MOZarth BO3AYX M3 COCeIHHX KOHAMIMOHEPOB, XOTA OBl B
MeHbLIeM KoJauuecTBe; 3) obeclleueHHe HHAWBHAYAJBLHOTO peryJupOBaHHs
TeMIlepaTypbl H OTHOCHTENbHOH BJIaXKHOCTH BO3AYXa B KaxKAOM OTAEJbHOM
noMelleHuH; 4) BO3MOXKHOCTb OTOIJIEHHSI OZHHMX MOMelLleHHH IIpU OLHOBpe-
MEHHOM OXJIaXKAEHUH APYruX NOMelIeHHH, 00CAyKMBaeMBEIX TOH Ke CHCTe-
Moil; 5) cocpexoroueHue 0OOpYHOBaHHA, TPebOYyWOLIEro  CHCTEMAaTHUECKOro
o6C/yKUBAHUS, B MUHHUMAJbHOM KoJHYeCTBe MecT; 6) mpocrtora M ya06CT-
Bo 0o6CayXKHBaHHS ¥ DEMOHTA, a TaKXe MaJjasf moTpe6HOCTb B HUX 3a Ile-
PHOZ 3KCILIyaTalHH;, 7) BO3MOXKHOCTb YaCTHUHOK MepelJiaHMPOBKH MoMe-
HeHHH B Tpoliecce akcmayatanun Ge3 mepeycrpoiictBa CKB, uro ocoGenno
BaXKHO, HanmpuMep, AJas NPOMBIIIJIEHHBIX 3JaHHH ¢ OLICTPO  MeHSIOmieHcs
TEXHOJIOrHel NMpOU3BOACTBA; 8) repMETHUHOCTb BO3LYXOBOAOB H NMPHTBOPOB
BOSAYIIHLIX KJAMAaHOB CHCTEMHBL.

OcHoBHBIEe 9KOHOMHYecKHe TpeGoBaHus cjenyiomue 1) MHHHMaJbHad
CTOMMOCTb 00OpYAOBaHHS H CTPOHTEJbHO-MOHTaXKHBIX paGoT, AJUTENbHbIH
CpoK cayxO0bl, a OTCI0fa H MHUHHMaJbHblE aMOPTH3allHOHHBIE OTUYHCJIEHMUS;
2) MaKCHMMaJbHO BO3MOXKHAsl SKOHOMHA 3JeKTDPOIHEPrHH, BOIEI, TelJa U
0COGEHHO JOpPOroCTOAILEr0 XoJoAd.

2. KIIACCU®PUKALINA CUCTEM KOHAULHMOHUPOBAHUA
BO3YXA

KonnyectBo pasjiMuHbLIX BHAOB CHCTEM BecbMa BeTHKO M OOLIeNpH3HaH-
HOH uX Kaaccupukauuu He cyluectByer. [IpuBemenHas Ha puc. 1.1 knac-
cuduKalua He NMpeTeHAyeT HAa MCYEPNBHIBAIOIYI0  HOJHOTY H  Kacaercd
TOJIBKO TEX CHCTeM, KoTopble Hamuiu npuMeHenue B CCCP.

B 3aBucuMocTH OT PacHoJIOXEHHS KOHZHMIHOHEPOB IO OTHOLUGHHIO K
obcamyxuBaeMblM noMelienusaM CKB genartcsa Ha LeHTpasibHBlE H MeCTHbIe.
[lo THMY KOHAHUIHOHEPOB, UCIOJBb3yeMbIX AJS IPUTOTOBJEHHS BO3JAyXa, CH-
CTeMbl MOAPa3aesloTCA Ha HeaBTOHOMHBIE H aBTOHOMHBIE.

Lenrpasonoie CKB, mnomyuusmne B Coerckom Coiose HavGosblIee
pacmpocTpaneHue, HMEIOT HEaBTOHOMHBIE KOHIHMIMOHEpHI, CcHabxaeMbie
H3BHE XOJI0A0M (JOCTABASEMBIM XOJOZHOH BOZOH MJIM PaccoJioM), TeIJIoM
(mocraBisieMBIM ropsiuefl BOZOH HJIM NMapoM) H 3JEKTPHYECKOH  SHeprued
IJis1 NIPUBOAA BEHTHJATOPOB M HACOCOB.

Mecruote CKB MoryT MMeTb HeaBTOHOMHBIE H aBTOHOMHBlE KOHIMIHO-
Hephl; MoCJeqHHe CHaOXKaloTCsl H3BHE TOJMbKO 3JIGKTPHUECKOH 3HEpTHEl.

HeasroHOoMHble cHCTEMBI NTOAPA3AeAIOTCS Ha BO3AYUIHHIE, MPH KOTOPHIX
B 0GCAyXMBaeMble NMOMEINEHHS TIO0ZAeTCA TOJbKO BO3AyX, H BOZOBO3IyILl-
Hble, IPH KOTOPBIX B KOHIHIHOHHpYEMbie MOMeNIeHHs MOABOAATCA BO3AYX
¥ BOJA, HECYLINE TeIJIO HJIH XOJI0A (HJIM TO H APYroe BMecTe).
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Ilo maBieHHIO, CO3JLaBaeMOMY BEHTHAATOPAMU IEHTPaJbHbI\ KOHLHIHO-
Hepos, 'CKB nozpa3fesnsioTcs Ha  CHCTeMbi ~ HH3KOro  JaBjeHdss (10
100 xI'/m2), cpentero maeaeHus (ot 100 mo 300 xI'/m?) m BeICOKOrO naB-
nenus (Beimme 300 xI'[x2).

Kpome kaaccuduxaunuu, npusenennoit Ha puc 11, CKB no nepuony
JeHCTBHA TOAPA3AeNsiorTcs Ha KPYIVIOFofoBble, IS TemIoro nepuopa (ox-
JajHTeJbHO-OCYIIHTENbHbIE) W JJIf XOJOZHOTO NepHoza (HarpeBaTesbHO-
yBaaxHuTeAbHbe). Tlo crnocoby peryiampoBaHus IlapaMeTPOB BO3AyXa B
nomemenusix CKB Moryr GbIThb ¢ KaueCTBEHHBLIM, KOJNHYECTBEHHBIM M KOJH-
YeCcTBEHHO-KaUeCTBEHHBIM peryJnpoBaHHeM. Bo3MoxHBI Takxke pasjuyHble
KOMOHHHPOBAHHbIE CHCTEMBI

3. OBILUE JAHHBIE O LEHTPAJIbHBIX CHCTEMAX
KOHOAULMOHUPOBAHUS BO3J1YXA

UenrpansusiMu HasuiBaloress CKB, ofcayxuBaiomie MHOro — IoMelle-
HUH WIM OfHO GOJbIIOe IIOMELleHHe MPH TEIJIO- M XOJI0X0CHAOKeHHH OT
BHIHOCHBIX HCTOUHMKOB. VIHOrjza Heckoabko LEHTPANbHEIX CHCTEM —oGcay-
KHUBAIOT OLHO IOMeIleHHe GoJbIIMX pasMepoB  (HampuMep, IPAXHJIbHBIH
HJIH TKalKHil 1eX, TeaTpasJbHBIHl 3aJ, 3aKpBITbI CTaZHOH HJIH 3aKPLITHIH
KaToK).

CoBpeMeHHble HenTpadbHble CKB o6opyayloTcs HEeaBTOHOMHBIMH KOH-
OHIFOHEPAMH B CEKIHOHHOM W arperaTHOM HCIOJHEHHAX.

Bosnyx nentpaabunix CKB pasBogurcsd, Kaxk IPaBuHIO, N0 KPYIJIBLIM
CTaJbHbBIM, acOecToleMeHTHHIM (M3 TPy0) M  MJacTMacCOBBIM  KaHaJaM,
OpOKJafblBaeMbIM BHYTDH NOMelleHHH. B HeKoTophIX CIyyasix KaHajael ¢
00bUIMMHY MONEPEeYHbIMU CEYEHHSMH INPUXOMMUTCS NMPOKJAAbIBATH NOJ 3eM-
JeH. BRyTpu TakuX KaHaJoB CaelyeT NPOKJaALIBaTh MeTasJHyecKHe "
IpYyrie TOHKOCTEHHblE H30JMPOBAaHHbIE BO3NYXOBOALI, HHade TENJOBas
HHepUHMOHHOCTb MacCCHBAa OKa3bIBAeT HEXKeJaTeqbHOe BJIHMAHHE HA peryiu-
pOBaHUE CHCTEMBL

Uentpansubie CKB o6nanaior caefyiomumy npenMymecTsaMu: 1) Boa-
MOXKHOCTBIO 3(Q(HEeKTHBHOrO TOANEPKAHMS 324aHHON TeMmepaTvphl M OT-
HOCHUTEJIbHOU BJIAXKHOCTH BO3JlyXa B IIOMENIEHHSX, 2) COCpeaoToueHHeM
o6opynoBaHus, TPeOYIOLIEro CHCTeMaTHUECKOTO OOCHYKMBAHHS M DEMOHTa
B MaJjlOM KOJHYECTBe MeCT HJH Ja)Ke B OXHOM MecTe; 3) BO3MOKHOCTIMH
opraHusaniu 3(¢eKTHBHOrO WyMo- U Bubporamenus. C NOMOLIbIO ILEHT-
pampueix CKB npu Hajmexaluell aKyCTHYecKoil 06paBoTKe BO3IYXOBOJOB,
YCTPOHCTBE IIyUIMTENEH IIyMa M racHurejell BUGpAUMM MOXKHO HOCTHTHYTD
Haubo/ee HM3KMX YPOBHel IIyMa B NMOMENIEHHSX M OGCAyXKHBATh TaKHe IO-
MeIleHHsl, KaK PaJuO- U TeJeBH3HOHHBIE CcTyOuH. LleHTpajbHBEIE CHCTEMBI
BMECTe C Te€M HMEIOT H HEKOTOphle HEJOCTaTKH, OCHOBHBIM H3 KOTODBIX SIB-
JAsieTcss HEeOOXOAMMOCTb NPOBEJEHHS CJOXKHBIX  MOHTaXKHO-CTPOHTEJIbHBIX
paboT mo ycTaHoBKe KOHAHLHOHEPOB, IPOK/NagKe BO3AYXOBOZOB H TPyGo-
NPOBOJOB, BCAEACTBHE Yero NPHMEHEHHe LEHTPaJbHBIX CHCTEM B CYIIECT-
BYIOIIHX 3LaHHAX HHOTZA CTAHOBUTCS HEBO3MOXKHBIM,

ITpn neHTpanbHBEIX CHCTEMax C Pa3BeTBJEHHBIMH BO3AYXOBOLAMH OCIOXK-
HfeTCsd aKyCTHYeCKasl HU30JAUHs OZHHX NMOMENIeHHIl OT APYTHX ¥ CTAaHOBUTCH
MeHee THOKHM peryJaHpOBaHHe TeMIepaTypbl H BJAXKHOCTH B OTHeJbHbIX
NOMelIleHHsX.

Henrpanbusie CKB BecbMa pasHooGpasHbl, U BBIGOP CHCTEM 3aBHCHT OT
MHOTHX (DAaKTODOB, B IepBYIO Ouepelb OT HA3HAYeHHS H PEXHUMa HCHOJb30-
BaHHUA [OMellleHUH, XapaKrepa ¥ KOJUYECTBA BHIAEHAIOUIMXCA B HHX Bpel-
HOCTel, KJIHMaTHUYeCKHX OCOOeHHOCTell MeCTHOCTH, BEeJHUHHLI NOBepXHO-
cTell HapyXKHBIX OTPAX/JEHHI W HX ODHEHTAalWH OTHOCHTEJNbHO CTPaH CBe-
Ta, KOHCTPYKTHBHHIX OCOOEHHOCTeH 3/laHHS, ero BLICOTHL U pa3MepoB  006-
CAy:KUBaeMbIX IIOMELIeHHH, a TaKKe OT CaHHTAPHO-FHIHEeHHUECKHX, CTPOM-
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TeJbHO-MOHTAXHbIX, apPXUTEKTYPHbIX, 3KCIJyaTalHOHHBIX H  9KOHOMHYe-
CKHUX TpeboBaHHUM.

IIpenmymectBennasi o6aacTb NPUMEHEHHA LEHTPAJbHBIX  BO3IYLIHBIX
CKB HH3KOro jaBJeHHS — INPOMBILIIIEHHbIE 3JaHHA BCeX BHUJIOB H OOIIECT-
BEHHBIE 3/1aHHA C TIOMelLIeHHsIMH GoJbuioro o6bemMa.

B mentpaapubix CKB, coBMeleHHBIX ¢ BO3AYIIHbLIM OTOIJIEHHEM 3HaHHS
WY TOMEINEHHs] W NpefHasHauyeHHBIX AJIA KPYTJOMOLHYHOH M KPYTJIOCyTOU-
HOH SKCIVIyaTalMH,CaAedyeT YCTaHaBJAUBATb He MeHee JBYX KOHIHIHMOHEPOB
NPOU3BOAUTENBbHOCTEIO N0 509% oO6mieii NpOU3BOAUTENbHOCTH CHCTEMBI, NpH
9TOM KaJopu(epsl BTOPOrO W MECTHOr0 MOZOrpeBa AOJXKHBI MMETh IPOM3-
BOAHTENBHOCTb, NOCTATOYHYIO JJS1 HOPMAa/JbHOrO OTOIJEHHS IOMEIIeHHH.

Lentpaasnbie 'CKB, paboraioomue ¢ peUUpPKyJIdlues, cieayer IpOEKTH-
poBaTb, KaK MpaBHJO, C Nojpayell nepeMeHHbIX O0GbEMOB HapYyXKHOFO H pe-
UUPKYJAANUOHHOTO BO3AyXa B 3aBHCHMOCTH OT  IapaMeTpoB HapyxKHOTO
Bo3ayxa. B aTOM ciayuae fas PEUMPKYJNALMH BO3AYXa PEKOMEHAYyeTCs NpH-
MEHATb CAMOCTOSITCJbLHBIH BeHTHIATOp. PasMelleHHBle B Npefenax OAHOTO
snanna CKB pekomenayercsi i B3aHMO3aMeHAEMOCTH OOBE[UHATH Honap-
HO IO MPHUTOYHLIM M PELUPKYIANHOHHBIM BO31YXOBOJAM, CCJIH CHACTEMBI IPEN-
Ha3HaueHsl AJd MOAAepP:KaHUA INPHOAUSHTEIBHO OXHHAKOBBIX IapaMeTpoB
BO3/yXa, a KOHAMI[MOHEPH PAaCIONOKEHbl Hexasneko Apyr ot apyra. Kaio-
pHOEpH BTOPOrO M MECTHOTO [0J0rPEBOB JOJKHbI, KK IIPaBUIIO, cHabKaTh-
sl TETIOHOCHTC/ICM OCTOSTHHBIX TapaMeTpoB

B xonnmuuoHepax, ocoGeHHO NpH OOJbIIOH HX NPOU3BOLHTENbHOCTH, B
peayabTaTe NPOLECCOB CMEIIeHHS, HarpeBa W OXJaXJeHHsS BO3LyXa IPOHUC-
XOAHUT CyIIeCTBEHHOe €ro pacCc/jO€HHEe 1O TeMIlepaType M BJarocomepxka-
uno. Haubosnee paBHOMepHble MapaMeTpbl HMeeT BO3AYyX Ha BhiXoge M3
BEHTHJISITOPOB OJIHOCTOPOHHEro BCachlBaHHsA. I103TOMY KOHAMIHOHEpH, B
KOTOPBIX BJIAXKHOCTb BO3AYyXa DEryJIupyeTcsd NO MeTOHLY <TOYKH DPOCBI», pe-
KoMeHayeTcs cobupath Tax, 4ToObl KagopHu¢epbl BTOPOro WJIH MECTHOTO IIO-
JIOrpeBa ycTaHaBJHBAJNHUCh Ha CTOPOHE HArHeTaHHs NPHUTOYHBIX BEHTHJA-
TOPOB, UTO, 32 UCKJIUEHHEM CHUCTeM CO BTOPOH pelupkyadnueil Bozzdyxa,
JaeT BO3MOXKHOCTb MOHTHPOBaTb UYBCTBHTE/DbHblE 3JEMEHTH TepMOperynad-
TOPOB «TOYKH DOCBI» Ha XOpOLIO NepeMeUIaHHOM BO3JAyXe NOCJe BEHTHJIA-
topa. Kpome Toro, Takoe pacmomno:keHHe KajopH(epoB BTOPOTO M MECTHOTO
nogorpeBoB obJeryaer OJOKHPOBKY KOHEHIIHOHEPOB.

Macasisnele, pylOHHEIE HJIH TKaHeBBe QUIBTPHL IS OUHCTKH BO31yXa Cle-
AyeT YCTaHAB/JIMBATh B TeX YaCTAX KOHAMIHMOHEDPOB, Uepes KOTOPble NPOXOLHT
BeCb o6pabaTbiBaeMblil BO31YX, 3al{HIIAA OT IBLIH BO3MOXKHO GoJibllee UUC-
JIO CeKUHH KOHAMIHOHEPOB. IIpH ycTaHOBKe MaCAsHBIX (PUJIBTPOB AO KaJjo-
PHQEpOB IEpBOro MOJOTPeBa NEPBble CACLYeT CHapskKaTh MacJoM, 3aMep-
3a0IMHM NPH TeMiepatypax Ha 5—10° HuMKe pacueTHOH LJd  XOJIOXHOTO
nepuoga roja, coraacHo napaMerpaMm b. Ilpu orcyrcTBumM Maces ¢ HH3KOH
TEeMIIEpATypoil 3aMep3aHusi B pafioHax ¢ pacCyeTHO{l TeMIepaT) poil, pas-
Ho#t —25°C WM HMKe, Mac/isHble (HUABTPHl CJAEAYeT YCTaHABJIMBATh MOCJe
Kajaopugepos mepBoro nojorpeBa. IJoMHMO yHOBJETBOpEHHS CaHUTapHO-
FUTHEHHYeCKuX TpeGoBaHuH GuAbTPaluA BO34yXa, KaK IPaBHJIO, OKYIIaeTcs
yMeHblIeHHeM Opaka IPOAYKUHMH (B TOYHOM MAaUIMHO- H IPUGOPOCTPOEHHH,
Ha 3aBOJaXx PaAMO3JIEKTPOHHKH H TOJYHPOBOLHHUKOB), 3KOHOMHEH CPeACTB
Ha yOopKYy TOMeWIeHU# H yMedblIeHHeM H3HOCA TEeXHOJOTHUYeckoro o6opy-
IOBaHHs, KOBPOB U Mebean (B 06ILECTBEHHBIX 3JaHHSX).

®uabTPBl TOHKOA OUHCTKH BO3AyXa oT nblid (Guabtpsl JIJAUK u aaexr-
pHUecKHe) clefyeT yCTaHaB/JHMBaTh IIPH HaJHUHH CIEelNHAJbHBIX TpeGoBaHHUII
K OUHCTKE BO3JyXa OT NbIH M GakTepHH, Kax NPaBUJIO, B HENOCPEACTBEH-
HOI G6JIM30CTH K OOCJIY:KHBaeMBIM NOMELIeHHSM | 00si3aTenbHo 3a (PHUALT-
paMH NpeABapHTEeJbHOH OYHCTKH BO3JAyxXxa (PYJOHHBIMIH HJIH TKAHEBHIMH).

Bosayminele GHIbTPEl JOMKHBL ObITb JETKO NOCTYNHBI JJISi OYHCTKH M
o6cayxkuBaHus. Mx cienyer ycraHaBJAMBaTh Ha y4yaCTKax C BbIPOBHEHHBLIMH
norokamu BosayXxa OGBoxHble aBTOMaTHYECKHE KJamaHel — (3aCJOHKH),
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npefHasHayeHHble [JIsi PeryJHPOBaHHA KaJopudepoB MepBOro, BTOPOro H
MECTHOT'O MOZOTPEBOB, PEKOMEHAYeTCH YCTAHABJIMBATh TOJbKO NMPH MHTAHHH
kasopudepoB MapoM A0 TeX Nop, moka He Oyner paspaboraH 3¢pdexTus-
Hbifi coco6 peryJaupoBaHMsl JIOCTENEHHbIM H3MEHEHHEeM pacxofoB  mapa.
[pu o6orpese KanopHdepoB BOAON CiledyeT IPUMEHATh CEeKIHH IOJOrpesa,
BbIIOJHeHHbIe Ge3 OOBOAHLIX KaHaJoB. DTH CeKUHH 06Jagaior OGosbUIHMH
MIOBEPXHOCTAMH TeIVIOOTAAYH H GOJBIIMMH JKUBHIMH CEYeHHSMH JJIA MPOXO-
Ia BO3AyXa, a MOTOMY, MPH BCEX HPOYHX PABHBLIX YCJIOBHSX, HMEIOT MEHb-
mee aspOLHMHAMHUECKOE COIIPOTHBJICHHE.

OpocuTenbhble GOPCYHOUHbIE KaMepLl sIBJISIOTCS AOCTATOYHO SKOHOMHY-
HHIMH H 3G(eKTUBHEIMH TeNJI0-MaccooOMeHHbIMH annapatamu. OfHako B
pAlle caydyaeB OHM MOTYT OBITb 3aMEHeHbl IIOBEDXHOCTHBIMH OpPOIIaeMBIMH
BO3AYXOOXJAJMTENSIMH, & 4aCTUYHO M HEOpOLIAEMBIMU TOBEPXHOCTHBIMH
BO3JyXOOXJaUTeNAMH, PaGOTAIOIHMA HENocpeACTBEHHO Ha (peoHe HJH C
NPOMeKYTOYHBIM XOJIOJIOHOCHTEJEM, YTO CYIIECTBEHHO YNPOLLaeT CHCTEMY
xoJon0cHabxennsa. Hepeako npuMeHeHne [TOBEPXHOCTHBIX BO3AYyX0OXJa-
AUTesefl I03BOJsIeT SKOHOMHUTh XOJIOX M TEIJIO, TaK KaK C UX IOMOILbIO MPO-
Hecc OXJaxAeHWs M oCyWIKM BO3IyXa A0 3aJaHHOrO NPeRej]bHOTO BJIAroco-
JepKaHHS MOXKHO 3aKOHUHTH TNPaKTHYECKH NPH 0G0k OTHOCHTEJIbHOM
BJIaXKHOCTH BO3AyXa, B TO BpeMsl Kak oOpafoTka Bo3/lyxa B KaMmepax 0po-
[IeHKs 3aKAHYKBAETCH TPH BHICOKOW OTHOCUTEJBHON BJIAXKHOCTH H AJAf TO-
HHUKEHHA MocaenHelt Tpedyercss BTOPHYHBIH IOAOrPEB BO3yXa.

Ilpu coBmectoit pabore CKB c cucremaMn OTOIUIGHHs — HocCjaeAHHe
JOJKHbI PACCUMTHIBATLCA Ha obecneueHHe TeMIepaTypbl BO3AyXa Ha 2—
4° Huxke 3aJaHHON N/ AAaHHOrO IIOMEIIeHHS.

Ha npuBomMMEIX Jajee npHHuunHajbHbx cXemaXx CKB npunsiter Oyk-
BeHHbIe 0603HAueHHA, NpHBeJeHHBle B TabJa. 1.1, mpy 3TOM Kak CXeMbl, Tak
W HauMeHOBAaHHMS 06OpYNOBaHHs B TabJHMIe JaHbl IPHMEHHTENbHO K HOBOH
CepuM UEeHTpaNbHBIX KOHAuIuoHepoB KT, saMeHAIOMUX CHATYIO ¢ MPOH3BOL-
CTBa CepHIO IEHTpaibHbIX KOHXHIHOHepoB K (3a HCK/MOYeHHeM KOHIHLHO-
nepos Kn-10 1 Kn-20).

Ta6auma 1.1
YcaosHpie  06Go3HaueHus, npuHATHIE HAa puc. 1.2—14, L10, L11, L14 u 1.17

HauMenosaune 000pyAOBaHUs ¥ NPHGOpOB Ycaosnoe oGosHauenue

[TpombIBHAs KaMepa, NOBePXHOCTHBIH OpOIIAeMEIHl HJH HeopomaeMblil

BO3LYXOOXJAZHTEID « « « & « o & w o o - =« P IIK
Hacocnasi YCTAHOBKA . . « & « o + « « e e e e HY
TMpoxoaHo#l uAM TPeXXOJAOBOH perynupyIOIHH KJaldaH Ha Tpy6ompo-

BOJle C MHEBMATHYCCKHM HJH SJEKTPHYECKHM CEDBOMOTOPOM K
MecCTHbIH KOHIHUIHOHED-ROBOAYMK . . . . . . . . . . . . MK
MecTHulll nogorpeBaTesnb .o .

CMecuTenpHBIH KlanaH A8 BO3AYXa C ITHeBMATHYECKHM HJIH 3JIEKTPH- f
YECKHM CePBOMOTOPOM . . . & « o« + o« . -« e CK
Bosaymupit ¢uaptp . . . . . . . . . . . e b
CeKudsl MOAOTPEBA . .« « .+ « « « &« « w « =+ + Lo cli
HIyMOPAYHIHTEND . . . . o« « « « « « = e e ur
[TpHTOYHBIA BEHTHAATOP . . . & « . =« « .« = e 1B
PenupKyAAIHOHHO-BBITSKHON BEHTHAATOP . . . . . . . . . . PBB
Hanpas/ismomuiit  annapar BeHTHAATOPA . . . . . . . HA
Bo3nyxoBok njs GNOKHPOBKH C COCEHHM KOHIAHUIHOHEPOM . . b
TepMOPErYIAATOP .« . + + o« « w = =+ « = - T
BAaroperyJarop . . . . o« 4 e om e e 4 s e e e e e B
PerymaTrop AaBAEHHS . . . + + « a « o - o o+ s . a
JlansHOMEDHBIH MK MECTHBIH KOHTPOJbHBIE TEPMOMETP t
JlanbHOMepHBIH uJIH MecTHHIH ICHXPOMeTD . e e e e e 8
JanoHOMEpHBIM WM MecTHBIH NpuGOp AJs U3MepeHHs HaBJeHHd . . ad
HdanpHoMepHbIfl WX MeCTHHIE npuGop NJas H3MepeHHs pacxofa . p
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4. COBPEMEHHBIE UEHTPAJIbHBIE MHOTO30HAJIbHBIE
CUCTEMbI KOHAULUUOHUPOBAHHUSA BO3AYXA

O6blynble neHTpanbuple CKB gocratouHo moapoOHO omucaHbl B JHTepa-
Type W CHpaBOYHHKAX, BHIUIEJUIHX U3 MeyaTH B NOCJAeJHHe TOAbi.

Henrtpanbasle CKB NpHMeHAIOT TyaBHbIM 006pasoM JAJd 06C/ay:KUBaHUA
GOJIbIINX TIOMEeLeHUH, Ha IJIOL[aAH KOTOPLIX pPa3/qMYHO H  HePaBHOMEDHO
pasMelleHsl JIOAH H 060pyfOBaHUe, a TakxKe A5l OOCHYKHBAHHA GOJBIIOTO
KOJIMYECTBa CPaBHUTENLHO MEJKHX NoMelleHuH. B o0oux caydasx MOpUXO-
OUTCSI TIPUMEHATb MHOrO30HaJbHblE CHCTEMEBI, TaK Kak OHH Oojee 3KOHO-
MUYHBI, YeM OT/JeJbHble CHCTEMBl AJSl KaxKAOH 30HBI HJIH  KaXXJIOro mome-
UleHHd, XOTd ¢ IOMOIIbIo MHOrosoHadbHulX CKB He Moxer GBITH TOCTHT-
HyTa Takas e BBICOKas CTeIeHb TOUHOCTH NOJJepXKaHHA OJHOIO H3 JBYX
3a/laHHBEIX TMapaMeTpoB (OTHOCHTENbHAs BJAXKHOCTb  HJAW TeMIeparypa),
kak 1npu oraedbHbix CKB.

Ecnu penupkyasuus BO3AyXa HeNONYyCTHMa, TO HPHMEHSIOT LEHTpaJb-
HYIO NPSMOTOYHYIO MHOTO30HAJbHYIO CHCTEMY KOHAHIMOHHDPOBAHHS BO3NY-
xa (puc. 1.2,a), xoropas B TenJblil IepHOX Iofa MOXKeT NOJNEpXKUBATb B
TOUKAaX YCTaHOBKM JaTYHKOB HOMHHa/bHble TeMmepaTyphl Bosayxa £°C ¢
MHHHMAaJbHBIMY OTKJIOHEHHAMH OT 3afaHHBIX BeqauudH. Ilpu srom nApyrue
napaMeTphl BO3yXa B 3THX TOUKaX — TeITOCOAep:KaHHe [ B KKai/Ke, BJa-
rocogepxaHue d B 2/Kke © OTHOCHTeNbHasl BJAXKHOCTL ¢ B Y% — OyAyT Ko-
ne6aTbCcsl BCJAEACTBHE H3MeHeHHs KOJUYECTB BJard, IOCTyHaiwoollefi B BO3-
JLyX IOMellIeHHUs, ¥ KoaneGaHUH TeMIepaTypsl BO3LyXa.

Ha cxeme nporeccoB KOHIHIMOHHDOBAHHA BO3AYXa, NOCTPOEHHBIX HA
{—d-nuarpamMme (puc. 1.2,6), paBHO Kak W Ha aHaJOTHUHBIX CXxeMax
IPYTHX PHCYHKOB, TOUKH, XapaKTepHU3yIOLlHe COCTOsIHHe BO3JAyXxa, 00o3Ha-
4eHbl HHJIEKCaM#, KOTOPHIMH B TEKCTe COINPOBOXKEAIOTCS 3HAUEHHUS KaKJOTO
Y13 COOTBETCTBYIONINX ITapaMeTpoB Bo3nyxa. Hamnpumep, Touke ¢ HHAEKCOM
4 Ha puc. 1.2,6 cOOTBETCTBYIOT C/enyIOL[He 3HAUEHUS B TEKCTe: AJssl TeMIlepa-
Typbl %4, OTHOCHTEJbHOH BJAAXKHOCTH 4, TEIJIOCOJEp2KAHHUSA [4 U BJarocompep-
JKaHuA ds.

Jas MHOro3oHaabHOH cucremsl Ha puc. 1.2,6 mokasaHo, YTO B TemJibli
IepHOoI TOfa B MeCTax YCTAHOBKH JATUHKOBR B IOMEIIEHUSIX HOMHHaJbHAS
TeMIlepaTypa BO3AyXa MoOKeT KojebaTbCsl B mpefeaax oT fy, A0 Ffi, INpH

Kosie6aHHAX OTHOCHTENbHOH BJIaXKHOCTH OT ®yg XO 91,, 4 B 3UMHee H Hepe-
XOMHOe BpeMsi rofia TeMIeparypa KosaebJeTcs B npenenax ot %y, A0 fim
0pH KOJMeDAHHAX BAAXKHOCTH OT 9r70 JO  Prm .

B Tex cayuasx, Koria JONyCTHMO NIpUMEHEHHME DPeUUPKYJSUHH, COOPY-
AT HEHTpalbHble MHOTO30HAJbHBIE CHCTeMBl, paGoTalomive, KaK NpaBU-
JIO, TIO ABYXBEHTHJAATOPHOH cxXeMme (puc. 1.3) ¢ mnepeMeHHEIMH OO6beMaMHu
HapyzKHOrO M PEUMPKYISNHOHHOTO BO3JyXa, C OJHHM HJH HABYMS DPEUUPKY-
JSIUMOHHLIMYM KaHajJaMM (BTODOH pelHPKYJIALMOHHBIH KaHaa IpHMEHSeTCs
pelKo W Ha cXeMe IOKa3aH NYyHKTHPOM).

B MHOrosTaXHBIX 3JaHUAX yCTPOHCTBO OGLIEH  pPEHUPKYJASUUH YacTo
ObiBaeT HenmpueMJeMo (B CBf3H C HeJOCTaTKOM IUIOLIAfU IJs IPOKJIaAKH
KaHaJl0OB) HJH HEBO3MOXKHO II0 AKyCTHUYECKHM ¥ CaHUTApHO-TUTHEHHUECKUM
coobpaxKeHuaM. B Takux ciaydasax NpUMeHSIOTCS MHOTO30HAJbHLIE CHCTEMH
C I03Ta*KHbIMH BEHTHJIATOPHBIMH MOBOAUHUKAMH, C IOMOILBIO KOTOPLIX INIpO-
U3BOJUTCS PeLUPKYAANHSI BO3JyXa B Ipefenax KaxKAoro Taxa.

B cocraB MHOrO30HAJbHBIX CHCTEM, IIOMHMO KOHAHLMOHepPa,  BXOMAMAT
MecTHble nojorpeBatenu MII, ycraHaBauBaeMmble II0 YHCAy oOOCayXuBae-
MBIX 30H, IIOMEILEHHH HJH KOMIJIEKCOB OJHHAKOBHIX  INOMEIUeHHH U, Kak
IpaBUJIO, B HEMOCPEACTBeHHOH 6/H30CTH K KOHAHIHOHEPY.

} Cm., Banpumep, «CHnpaBoYHHK NPCEKTHPOBLLMKA NPOMBILVIEHHbIX, XWIbIX 1 OOLlecT-
BEHHHIX 3TaHHE U CoOpyXKeRHH BeHTHASNMS ¥ KOHAMUHMOHHUDOBaHMe Bo3ayxas. [lox obmen
pea kaup. texH. Hayk M. I' CraposepoBa Crpoitusapar, 1969.
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Puc. 12 llentpanpuas mpAMOTOYHAs MHOTO30HaJbHAs CHCTEMa KOHAMIHGHHPOBAHHA
BO3JyXa, paGoTamollas MOJTHOCTbIO Ha HAPYXKHOM BO3iyXe (cM Ta671 1 1)

NMpumeuwanue Kanopudep CIIs, knananel K8 u K9, ycranaeampawpTcs B paitonax Kpakimero
CeBepa Ans NpeAyNpeXAeHHs 3aMep3arus KaJopHdepoB NepBoro nojorpesa
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B renan#l mepHox ToZa cHcTeMbl, pa6oTalolide 6e3 pPeUUDPKYASANUH, 3A-
OUpaloT HAPYXKHBIE BO3LyX (TOuka 5 Ha puc. 1.2,6), GUABTPYIOT M OX-
JaxJaloT ero B KaMepe OPOLIeHHS WJH B IIOBEPXHOCTHOM OpOLIAEMOM BOS3-
JAyXOooxJajuTese [0 COCTOSHUs, COOTBETCTBYIOLIEro IapaMeTpaM TOukKH 3.
3aTeM BO3AYX, NPOXOAs uepe3 BEHTHJATOP M BO3AYXOBOJBI, HarpeBaercs
(Touka 4) u, ecau HY2KHO, ZOTIOJHHUTENbHO NOJOrpeBaercs B MeCTHBIX NOJIO-
rpepatesix MIT no temmeparyp, COOTBETCTBYIOLIMX TOYKaM 2a, 2p Wjiu 2m,
a 3aTeM HarHeTaeTcsl B NOMellleHdsi U IpHoOpeTaeT TaM 3ajaHible nmapa-
Merph B o0cayxuBaemodi (O) uau pabouest (P3) 30He.

B xosoaHelil mepHog roja HapyxKHBIH BO3AYX (Touka 1) momorpeBaercs
B Xajopudepax IepBOro HOAOrpeBa A0 COCTOSHHH, COOTBETCTBYIOIIUX Ilapa-
MerpaM Touek 14, I7 unn 18, yBnaxusercs (touka I8), HarpeBaercst B
MeCTHHX TOJOTpeBaTe/NsiX A0 NapaMeTpPOB. COOTBETCTBYIOIIMX Touxkam I2a,
12p nnu 12m, npu KOTOPBHIX BBUIYCKAETCS B NOMeEMeHUs H NpHOOperaer 3a-
NaHHble mapaMeTpHl B 30Hax O uju P3.

Ecnu B KakoM-1160 U3 MOMEILEHHH @, p HIH /M OTCYTCTBYIOT BJarOBblJC-
JIeHHsl, TO TapaMerpsl Bo3lyXa B HeM H3MeHsIOTCsl. Hampumep, B nomene-
HHH p OHH MOTYT JIETOM CTaTb PaBHBIMH mapaMeTpaM B TOuke /p, a 3uUMOH
B Touke I/, BMecTo mapamerpos B roukax Ip u Ilp, cOOTBeTCTBYIOLIUX 3a-
JIaHHBIM BJIarOBBLIEJEHUSIM.

B xomoxHbli meprox roga npoussoautennHocts CKB cTpemsircs cownpa-
IIaTh, NPH 3TOM BO3MOXKHOCTb M HIpeJeJbl COKPAIleHHs NPOU3BOJLUTE]bHO-
CTH ONpelesifioTcs yMeHbHIeHHeM H3OBITKOB TelJa B NOMENIEHMH, JJ%
6opb6Hl ¢ KOTOPHIMHM paboTaeT cHCTeMa, YCJOBHUSMH COXpaHEHHS paBHOMEp-
HOCTH IapaMeTpPOB BO3AyXa B 0OCJyKHBaeMOH HJAH paboueli 30HaX moMme-
IIeHUsT H HeoOXOZUMOCTBIO ofecrneueHHsi CaHHUTAPHOI HOPMBl MPHTOKA Ha-
PY:KHOTO BO3ayXa.

ITpn HasuyuM B 3MaHHM ABYX HJIM OOJBbHIEr0  UHCJAa KOHIHIIMOHEPOB
npex/Je BCero ONnpefesloT BO3MOMXKHOCTh oOecneuyeHHsl 3aJaHHOIO pPEXHMA
IpH yMeHbIUEHHOM dYHcJe paGoTaloluX KOHAMIHOHEDPOB, a 3aTeM paccmar-
PHBAIOT HeOOXOZHMBIE HpeJesbl COKpAalleHHsl IPOH3BOLHTENbHOCTH OTHeNb-
HBIX YCTaHOBOK.

Heo6xoanmas npoussoaurensHocts CKB Ha Bech XOJONHBII — NEpHOX
rojla ONpelessieTcsl MO YCJAOBHSM IIEPEXOLHOTO pPexKHMa, T. €. IIPH napamer-
pax HapyxHoro Bosayxa t=10°C npu ¢=70%, a dakrHueckoe nepexJo-
YeHHEe CHCTeMbl NMPOU3BOAUTCH 110 OOYCJAOBJEHHBIM KaJjeHAApHBIM  JaraM,
Hanpumep, 15 oxralps, ¢ TeM YTOOBl Ha peXHUM AJAS TENJOro nepHoma roxa
cHCTeMa BHOBb BKJIOYaJach 15 vasg.

Pacuer cokpamiennsi npoussoauressHoctd 'CKB HauHMHaoT ¢ onpenese-
HUS OTHOMIEHHI H3GHITKOB $IBHOrO TelJa B IepPeXOAHbIH NMepHoj Tofa K H3-
GBITKaM SIBHOTO TellJia B TENJBI mepHol (B o60HX caydasix IMPH pacyeTHHIX
napaMeTpaX Hapy:KHOr0 BO3Ayxa). 3aTeM BLIOHpaOT HauboJbiiee U3 Hafl-
JEHHBbIX OTHOIUEHHH TEIIOU3OBLITKOB B KOMIJIEKCe IOMEILIeHHH, O0O0C/ayXKH-
BaeMbIX NAaHHbIM KOHIHIMOHEPOM, W JeJaloT NPeIIoJoXKEeHHe, 4TO Iofada
BO3[yXa BO BCe 30HB HJIM MOMELIeHHs MoxKeT OBITh yMeHbLIeHa IIPONOpPLH-
onaJsbHO 3ToMy oTHOwenuo K, . Jlasee onpenensiloT KOJUYECTBO BO3/yXa,
KOTOPOe IMOCTYNHT B Ka)kKAyI0 30HY HJIH mMOMellleHHe NPH BHIOPAHHOM OTHO-
[MIEHHH, W TMpOBepsOT pPaBHOMEPHOCTb NapaMeTpPOB BO3AyXa B HX
ob6cayXuBaeMblX HAH pabo4yMX 30HaAX IlyTeM IepepacyeTa BO3JyXopaclpe-
neaureneli. IlpakTHueckn cydTaercs, YyTo IPH LUUPKYJASLHH BO3JyXa MeHee
nAtH o6beMOB MOMeNIeHAs B 1| # HeJb3d  JOCTHYL  YAOBJASTBOPHTENBLHOH
PaBHOMEPHOCTH HapaMeTpoB. KosJHuecTBO Hapy:KHOTO  BO3Jyxa, KOTopoe
COIEPXKHUTCS B UPUTOYHOM BO3AyXe, nogaBaemom CKB, Haxoxurcs B Heko-
TOpPOH TOCTOSIHHOH nmponopuuu. PyKOBOACTBYACH €10, ONPeAeNA0T KOJHYecT-
BO Hapy:KHOTO BO3JAyXa, KOTOpOe IOCTYIIHT B KaxKJAyl0 30HYy WJIH NOMelleHHe
nocje coKpalleHus oO6uiell NPOH3BOLHUTENBHOCTH KOHIHUHOHepa. 3arteM
[POBePSIOT, AOCTATOUYHO /M 3TOTO KOJHYECTBAa Hapy»KHOTO BO3AyXa  id
VIOBJNETBOPEHHUS CAaHUTAPHLIA HOPM FCIM OKaXKeTcs, 4To CaHUTapHas HOp-
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Puc 13 IlenrpannHasi MHOTO30HA/BHAA ABYXBEHTUIATODHAR CHCTEMa KOHIUIHOHUDO
BaHHA BO3AyXa, paoTawmoilas C PeUHPKyJAslHed MO OZHOMY HJM IO ABYM KaHalaw
(BTOpO# KaHAJ NOKAa3aH MYHKTHDPOM)
a— cxemMa CHCTeMBl 6 — MOCTPOEHHe TNPOIeccoB Ha I —d-ngnarpaMMe npu paGorTe c OAHUM
NepPBLHIM PELHPKYAALHOHHBIM KaHaJoM, 8 — TO Xe, NpH paGoTe ¢ ABYMSA DEHHUPKYAAMHMOHHBIMH Ka
HaJlaMH
Mpumeuvanue Kanopudep Cll; n knanan K9 ycranasimsaoTcs B pafioHax Kpaiinero Ce
Bepa IJsi MpeAyIpexkIeHHs 3amep3aHHst KanopHdepoB NepBoro noporpesa

Ma GoJsiblle, TO B 3aBHCHMOCTH OT SKOHOMHYECKOH LeJecO06pa3HOCTH  U3-
MEHSIOT NIPONOPUMI0 HapyXHoro sBo3nyxa, seogumoro CKB, unmu  MeHsor
OTHOLIEHHE, TMOJIOXKEHHOE B OCHOBY  COKpAIleHHs  IPOH3BOAHTENBHOCTH
Cumxenne npoussogutenbhocty CKB sKoHOMHYECKH Bcerja OnpaBiraHo,
TNpH 3TOM JJISi JOCTHKEHHS HauboJ/ibliero SKOHOMHueckoro sddexra caery-
€T NPHMeHSThb: HanpaB/sIollHe annapaTsl, YCTaHABJHBAeMble Ha BCacChlBa
IOIIUX OTBEPCTUAX BEHTHNATOPOB, €CJAH COKpAIleHHe MNPOH3BOAUTENLHOCTH
He mpespmaer 30% or MakcuMyMa U eca¥ IPOM3BOAUTEILHOCTh KOHIHIH-
oHepa 1o HOmMuHaJy He Oonee 120 Thic. m3/4; HHAYKTOPHBIE MYQTHI CKOJb-
XKeHusa npH Oosee ryyObOKOM yMeHBIIEHHH INPOH3BOJUTENbHOCTH KOHIHIHO-
HepoB W JUIsi KOHAMIHOHEDOB IPOM3BOLUTEJIbHOCTBIO 160—250 ThIC. M3/4

ITocTpoeHHe mpolecca IPHTOTOBJEHHUSI BO3AyXa Ha [—d-guarpamse s
XOJIOLHOTO NepHoja roja IPOU3BOAUTCS NOCTE TOrO, KAK YCTAHOBJEH KO3
duument Ky, XapaxkTepH3yIOIHufi TONYCTHMOE COKpalleHne NPOU3BOLUTENb
HOCTH KOHAHIHOHEDA HA BECH 3TOT HEPHOL.

C nomompio Koadpduurenta Ky IIs KaXI0ro NOMENIeHHS HJIM  30HbI
a, p, , M HaxXOAsAT BeNHUHHY BO3AyX006Mena Ly, Lisp,..., Liym , paGouyic
pasuocts remnepatyp Afya,  Atbyp,. ., Afym B pasHocTb BIarocomepa-
Hult Adyre, Adigp,..., My,
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3arem ot Touku /la, xapakTepH3yloLleH 3aJaHHbie MapaMeTpbl BO3ayXa
B moMelleHHH a (cM. puc. 1.2,6), OTKIaABIBAIOT HAHOOJBIIYIO H3 HaHAEH-
HBIX BEJIMUMH Pa3HOCTH BJArocoiepPKaHUH Ad yaxc U ONpPENeJAIOT BJAro-
comep:KaHHe BO3JyXa, NPHUIOTOBJEHHOTO [Js XOJORLHOTO  IlepHOZa roja
dis = dya—Ad .. Ha I—d-guarpamme NPOBOJHMTCS COOTBETCTBYIOMIASA
npamas I8—1I12p; ot uepeceuenuss npAMbIX a0 —tias tip—tup W dis
B toukax [la’, 11p’, 11m’ oTknanbiBaloT paboue pas3HOCTH TeMIepaTyp
no d==const u pasHOCTH BjarocojepXkaHufl mo {=const nas Kaxxmoro H3
NMOMeIleH!# HAu 30H, O6CIy:KHBaeMbIX KOHAMIHoHepoM. COeAHHHMB COOT-
BeTCTBYIOIIME TOYKH, XapakTepH3YIOHIHe TeMIlepaTypnl HPHroTOBJEHHOIO
BO3AYX4, f12a> Er2p» E12m ¥ TOUKH, XapaKTePH3YIOLIHE BlarocojieprKaHue BO3-
IyXa B NOMEIeHHH dira, ditp, dim , MOJYYAIOT JMHUM NpOLECca acCHMH-
JAIMY Tenja U BJAard B NOMeNIeHHsX IIPH pacyeTHbIX NapaMerpax IJs AO-
JIOLHOTO NepHoja roja.

Hanee ompenensioT yacTHble 3HAUEHHS  TEIVIOCOLEDP:KAHUE  BO3/LyXa
B MOMeEINEHHUAX U cpenHee ux 3HaueHHe /. Ha ocHoBaHum mocsaegnero
CTPOMTCST TIpolecc AaJbHefnieli o6paGoOTKH BO3AyXa B KOHAHLHMOHEpE.

MaxkcumadabHbIT pacxon XxoJo0La Ha OXJaXxKJeHHE BO3ayXa B cucreme,
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paboramoniefi 6e3 peUMPKyAAUHH (cM. puc. | 2), NpH pacyeTHHIX YCJIOBHAX
I4JIf TeIJIOTO INepHOoja TroZa COCTaBJseT:

Qx:‘QXl+Qx2“|‘Qx3+Qx4:LH'Y(IE“'Is) KKkaaju, (11)

rae Ly — nosHas npou3BONHTENbHOCTL CHCTEMBI B M3[4;
\ — yZAeJbHBI BeCc IPUTOYHOTO BO3AYXa B K2[M°,
Q.1 — pacxoj X0J0/a Ha OX/aKJEeHHE NOMeleHHsl, paBHbIi

Qx1 = Ly (Iy—15) kraa/u; (1.2)

I, — cpennee TemlocojepaHHe  BO3AYXa B OOCIYXKHBAEMBIX HOMEMEHHAX
B KKaz/ke,
[; — cpexHee TemJoCOepKaHUe TPUTOTOBAEHHOTO BO3AYXa B kka 1/Ke,
L — nones3nas npoH3BOLHTEILHOCTL CHCTEVEL B M3[4,
Qy2 — PAcxoj X0/I0a Ha OXJaXKAeHHe HapyXKHOro BO3AyXa, BBOLMMOro B IIOMe-
IteHHe.

Qxe =Ly {;— 1) kraa/u; (1.3)
Qxs — pacxo/ XonoAa, KOMIEHCHPYIOUIUA YTEUKH BO3AYXa, B KKQA[4;

Qxs = (Ly—L) y(; — 1) + Ly (I, —I3) kxar/u; (1.4)

L, — L — norepn Bo3ayxa B ceTsax B M3/4;
Q44 — KOJIHYECTBO XOJI0[a, HEMPOU3BOAUTENBLHO TepsieMoe Be/elCTBHe paboThl Ka-
Jgopudepos BTOPOTo MOAOTPEBa W PaBHOE

Qx4 = Ly (Is—1)) kraa/u. (1.5)

CpaBHureabHasi 3koHoMHuHocTh CKB ompenensierca BenuuuHOf KO3d-
bHULMeHTa HCIONL30BAaHUSA X0J0Za 7 , ABJAIOLIErocss OTHOWIEHHEM IOJe3-
HBIX 3aTpaT XOJOJa Ha OXJax/[eHHe IOMelleHHA K oOLieMy pacXomy

N = Qx1/ Q- (1.6)

" I .

MakcuMaJgbHbIH pacXof Temsa B cucreMe (1 IPH NOJHOA NPOU3BOLHU-

TEJbHOCTH B XOJONHbIH Nepuof rona Ln. B M%/4 Ha HarpeB BO3jgyXa B Ka-
Jopudepax INepBOrO NOJOTPEBA pPaBEH:

Qi = Lu v (I — 1) xraa/u. (1.7)

Huorpa npexcraBiasercs Lenecoo0pa3HbIM CHATb 4acCTb TEMJIOBOH Ha-
IPY3KH C KaJopH(]epOoB NepBOro mnojporpena, 4ToObl yMeHbHIHTH X radapH-
ThI ¥ CONPOTHBJEHHE. DTOr0 MOXKHO JOOHTbCH 3a cUET YAaCTHYHOTO Harpena
Bo3AyXa Temsoil BOLOH, pazbpbi3ariBaeMOM B haMepe opomenuns Ilomorpes
B KaJopubepax MOXKHO IPOH3BOIUTHL A0 MO0 TeMmMIepaTypbl B Ipenenax
Mexny Toukamu I7 u 14, Hanpumep, no touku I8 (cm. puc. 1.2,6). Hus-
MM TpeIesioM HarpeBa B KaJopHdepax NMpakTHYeCKH CUHTAEGTCH H30TepMa
18 (upsmas 17—13), ecan efi coorBeTcTByeT TeMneparypa 2°C u Gosee. B
Hacrosiliee BpeMsl BelyTCd HcC/leJoBaTelbCckKHe PabOTHl IO HENOCpeCTBEH-
HOMY HarpeBy BOJOH BO3AyXa, HMEIOLIero OTPHUATEIbHYIO  TeMIlepaTypy,
BILIIOTH 10 —25°C,

Harpyska Ha KaJjopudepsl IepBOro NOAOrpeBa B cJyyae Harpesa BO3-
IyXa [0 TeMIepaTyphl, NpeJCTaBJeHHOH u3oTepMol 7, paBHa:

Qre = Lu »y (I3 — I15) xraau, (1.8)

a OCTaJbHOC KOJHUEeCTBO TellJda
AQ =Qi1— Q2 - Ly »v (lis—1n) KKaaju (1.9)

JIOJKHO BHOCHTHCSI BOJOH, KOTOpasi NOJaeTcss B KaMepy OpOIIeHHS KOHIH-
L[MOHEpa M IOJOTPEBAETCS C IOMOLILIO CKOPOCTHOrO  BOJONOJOTpeBaTesns
WM 3MeeBHKa, pacloJIoKeHHOro B HOAJOHE KaMephl.
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MaxkcumanpHblli pacxon TemsJa B KajopHdepax MecTHOTO  IOJOrpeBa,
COOTBETCTBYIOIIUH NOJHOMY OTCYTCTBHIC TEINJIOH3OBITKOB B NoMellleHHX,
paseH Oosbliefl U3 ABYX CJAEAYIOLIUX BeJUUHH:

Q" = 0,24 L,y (t; —t,) Kran/u; (1.10)
Q" = 0,24 Ly ¢y (f1a— tig) KKaN/4, (1.11)

rie t 1 tip — cpeflnas TeMnepaTypa NPHTOTOBJEHHOro Bo3nyxa B °C.

Cucrema, npusenennass Ha puc. 1.3, paGoraer ¢ nepeMeHHBIM 06be-
MOM Hapy»XHOTO H PeLHPKYJALHOHHOro Bo3lyxa. Takue cHCTeMbl, KaK mpa-
BHJIO, 5KOHOMHUYHeH cucTeM, pabOTalOIMX C MOCTOSIHHBIM PacX0A0M KOMIIO-
HEHTOB CMECH, TAK KaK ofecleYHBAICT MaKCHMaJbHOe HCIOJbL30BAHHE Ha-
PYZKHOrO BO3JyXa AJA OXJaxKIeHUs NOMelleHHusI.

HaunGosee nHameKHBl cHCTeMbl, HMEIOLIMe MPHTOUHBbIE /7B u pendpxyss-
uvonnsii PBB Bentunstopsl (cM. puc. 1.3,a). Ho Bo3ayx na peuupkyJsiuio
B 3THX CHCTeMaxX MOXHO 3a6HpPaTh H C NOMOLIbIO OLHOTO NPHTOYHOrO BeH-
THASITOPA.

Ilo cpaBHeHHIO C OIHOBEHTHJASTOPHBLIMH JAByXBeHTHAaTOpHle CKB
3HAYATENbHO YyAOOHEeH B 3KCIAyaTalUHMH H PacXOAYIOT MeHbIIe 3JIeKTPO-
SHepPriH, ecJH CONPOTHBJAEHHE PEeUHPKY/SUHOHHBIX BO3LYXOBOJOB OoJblIe
CONPOTHBJIEHUS YYacTKa NUTAHUS KOHIMIHOHEPOB HAPYXKHLIM  BO3IYXOM.
JeficTBUTENIbHO, B 3TOM CJyyae CHCTeMa C OJHHUM BEHTHJISTOPOM [OJIzKHA
10/aBaTh BCe KOJHYECTBO BO3AyXa NOJ AaBJeHHEM, HEOOXOAUMBIM JJs NpO-
X0Za BO3/lyXa uepe3 PEeUUpKyJsALHOHHBIH BO3LYXOBOX, amnapaTbl KOHTHIIH-
OHepa M CeTh MOJAIOLIHX KaHAJOB, a NPH ABYX BEHTHJIATOPAX  pPasHOCTh
MeXy CONPOTHBJEHHAMH PEUMHPKYJIAIUHOHHOIO BO3AYyXOBOJAa M ydacTKa
NUTAaHUS KOHJTHIHOHEPA HAPYZKHBLIM BO3JYyXOM IPEONONEBAETCA PELUUPKYISH-
LHHOHHBLIM BEHTHJIATOPOM, NepeMellalolniuM, KaK NpaBHJO, MeHblle BO3AyXa,
4eM NPHUTOYHBIA BEHTHJAATOP.

Kpome Toro, mpH OZHOBEHTUJAATODHOH cxeMe JAJs BBITAXKKH BO3ayXa H3
MOMEILEHHS TaKxkKe HYXKHO HMeTb BTOPOH BEHTHJIATOP, PaBHBIH MO NMPOU3BO-
AUTETbHOCTH BeHTHAATOPY PBB, HO paboralmuil ¢ nepeMeHHBIM PacXoaoM
BO3JlyXa OT MaKcUMyMa J0 BeJHYHHbI MeHbUIeH, UeM MHHHMAaJbHBIH NPHTOK
HAPYXKHOTO BO3JyXa, HA pacxol, HEOOXOAUMBIH AN MOANEPKAHUS TOBLL-
LIEHHOro JaBJIeHHs B TOMeLIeHHsiX. PeryjnpoBaHHe BLITSKHOIO BEHTHJIA-
TOpa 10 TAKOH CJAOXKHOH 3aBHCHMOCTH OT IPHTOKA BecbMa 3aTPyAHHTENIbHO
H BO3MOXHO TOJILKO C NOMOIIBIO PEryJasTopa, NOJLepKUBAIOLIEr0 MNOCTOSH-
HYIO Pa3HOCTL MEXKAY NaBJIEHHEM BO3AYXa B IIOMEIUEHWH ¥ HAPYXKHBIM BO3-
nyxoM. /i ycTpoHCTBA BBITAXKKU, He CBSI3aHHOJ ¢ peHupKynadauuei, tpeby-
ercs JIONMOJHUTENbHASA CHCTEMa BO3AYXOBOAOB, UTO YAOPOKaeT CHCTEMY.

YcTpanBaTh ecTECTBEHHYIO BLITSIZKKY H3 INOMELIEHHH, B KOTODHIX KOH-
JUMIHUOHUPYETCsS BO3JyX, HE PEKOMEHIyeTcs, TaK KaK HPH eCTeCTBEHHOH BbI-
TAXKKEe PEeryJHpoBaHHe NPHUXOJHTCSA BECTH B YCJAOBHsAX, OCJOXHEHHBIX Hepe-
MEHHbIM IIPOTHBOJABJEHHEM KaK MO BeJHYHHE, TaK H IO 3HAaKy: B TeIJIbIH
IepHOJ rojfa BO3AYX BHYTPH MOMelleHHs XOJOAHeHA M TAXeJell HapyiKHOro,
a 3UMO# — HaoB60pOT.

Kpome Toro, mjas peryJupoBaHHs NPHUXOJAHTCA YNOTPeOJATb KiaalaHbl
3HAYUTEJbHO GOJbLIell IJOIAAH, YeM NPH BEeHTHUJIATODHOH Tsre, H cyMMap-
Hasi HEeNJIOTHOCTb UX NPHTBOPOB MOXKET CYUIECTBEHHO IOBJAHATHL Ha Kaue-
CTBO peryJupOBaHHS.

CucreMbl ¢ JBYMsi BEHTH/IATODPAMH NPOH3BOASAT MEHbIIe HIyMa, TaK Kak
BEHTHJSTOPBI PAaGOTAIOT NPH GoJlee HHU3KHUX JaBJeHHAX, YeM B OJHOBEHTHJIA-
TOpHbIX cHcTeMaX. OQHAKO OCHOBHBIMH NDEHMYILECTBAMH JBYXBEHTHJIATOP-
HBIX CHCTEM SIBJSIOTCS HAJEXHOCTb M YAOOCTBO yNpaBJEHHS H Pery/aupoBa-
HHS, TAK KaK BECh KOMIUJIEKC YCTPOHCTB, 00ecledYHBAIOIIUX MPHUTOK H BH-
TSKKY M3 HOMELIeHHH, COCpeJl0TOUYHBAETCA B OJHOM KOHIHLIMOHEpE.

Ilpu npoekrupoBannu CKB ¢ 1BymMs peumupKyJIAUMOHHBIMH KaHaJaMH
{cM. puc. 1.3) caemyer oGecmednTh HAJEXKHYIO YBASKY MOTePb AaBJaeHHs BO
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BTOPOM PEUMPKYJNALUOHHOM KaHaje C NOTepAMH HAaBJEHHs B CEKUHAX KOH-
JHIMOHEpA.

B muorozonansHeix CKB Bropofl pelupKyJANMOHHLIA KaHAaJ peryJjaupy-
10T BPYYHYIO WJIH IHCTAaHLUHOHHO KjanaHoMm K12.

B remnsnlii mepHoa rofa cHucrema, paforamomias ¢ OJHOH NepBO pemup-
Kyaauuein (pHc. 1.3,6), 3acacbiBaeT HapyKHbIH BO3JyX, KOTOPbIH  HMeeT
napameTpsl, XapaKTepH3yeMble TOYKOH 4, CMellMBaeT ero C HarpeBlIMMCH
B BeHtuasatope PBB (orpesok I—6)  peuUPKYJALHOHHBIM BO3IyXOM
(cpennHe mapaMeTpBl ero XapaKTepHU3YIOTCS TOUKOH /), B pesysabraTe 4Yero
NoJNyyaeTcs CMech C IapaMeTpaMH, XapaKTepusyeMbiMH  TodKo# 5. Becb
BO3/yX, MOJABAEMBI{l KOHAULHOHEPOM, OXJaXKAACTCA B KaMepe  OpONIEHHS
HJAH B OpPOLIAEMOM MOBEPXHOCTHOM BO31yXOOXJaJHuTesJe JO  IapaMeTpos,
XapaKTepu3yeMblX TOYKOH /3, HarpeBaeTCs B BEHTHJIATOPE H BO3AyXOBOJAX
A0 COCTOAHHSA, XapaKTepU3yeMoro TOUKOH 12, HarHeraerTcsl B TOMELICHUS
HJIM 30HbI, ACCHMHJUPYET TeIJIO W BJary U NPHHHMaeT 3ajaHHble  HOMH-
HaJbHble Tapamerpel Ja, Ip, Im. B XoqoAHbIH MepHOA  rofga HapyXKHBIT
BO3ayX (ToukKa 24) cMelIHMBAaeTCd ¢ PEUHPKYJSLHHOHHBIM BO3IYXOM, Cpeji-
HUie TapaMeTpbl KOTOPOTO XapaKTepH3ylorcs Toukoil 2/, cMech (Touka 27)
HarpeBaercd B KajopHdepax IepBOro Nojorpesa J0 COCTOSHHd, Xapakre-
pusyemoro touxoi 25. Temnoconepxanue B Toyke 25 paBHO HEOOXOIUMOMY
IS co3qaHns TpeOyeMoH BJaKHOCTH BO3ayxa B noMeuleHun. CMmech yB-
NaXKHAETCA A0 COCTOSHHS, XapakTepu3yeMoro Toyko# 33, u Harpemaercsl B
Kajopudepax MeCTHONO IOJOTPEBA OO0 COCTOSIHHY, XapaKTepH3yeuwblX TOY-
kaMu 22a, 22p, 22m, a B cpeIHeM 10 COCTOSIHHS, XapaKTEPH3yeMOTo TOUKOIT
22. B 3onax O unu P3 noMenienuii BO3ayx NPAHAMAET 3aJaHHbIe COCTOSHUS
(rouku 21a, 21p, 21m). Harpes BO3yxa B PEUUPKYASUHOHHOM BEHTHJATO-
pe PBB B XOM0AHBI NMepHOA rojga OOBIUHO HE YYUTLIBAIOT. MakcuMaJbHbIH
pPacxox Xo0Jojia IPH PACUETHOM peXHMe N5 TeIUIOro NEePHOAAa roja coCTaB-

JIAeT

Q= Qx1+ Q2+ Qx3 = Lop v (I; — Iy3) KkKan/4, (1.12)

rne  Lop — KoMuecTBO BO3AyXa, NPOXOAAIIET0 KaMepy OPOMICHHS, B #%/4 (A1A CHCTEMB C
oaHOH mepBOf penupKysunelt Bosnyxa L.p = Lyndf4),

Q1 — pacxoj XoJ0Ka Ha OXJaXKIeHWe MOMEIIeHHs [pH BBeJeHHH Bo3ayxa Ly B Kefu,

paBHbIA
Qx1 = Ly (I;—Ip) rrkaar/u; (1.13)
Q.2 — pacxojx XoJoja Ha OXJamieHue HapyikHoro Bosgyxa Lyy B kefu, paBHbL
Qxe = L,y (Is— 1)) kras/u; (1.14)

Qxs — pacxop X0J0/a Ha MOTEPH BO3AyXa B ceTax Lp—L B M3/4, moTepH, cBa3aHuHe C
OxJaX<AleHHeM Hapy’KHOrO BO31yXa, KOTOPbIl MPOXOAMT dYepe3 HEMJAOTHOCTH ce-
Teft Ly, — Ly B M%/¢ M HarpeB MOAABAaEMOr0 H DPELHPKY/IALUOHHOTO BO3AYXa

Lny — Lyy B k24 B ceTsX M BeHTH/IATOPAX,
Qxs = (Lo —L) Y(Ii—1lo) + Loy (e—11s) + (La.w —La) v (La— 1) +
4+ Loy (lg— 1) rxaa/4. (1.15)

MaxcnmanpHelfl pacXol Temsla B KaJopudepax nepBoro IoAorpeBa cu-
creMbl  Qr; IPH NPOH3BOLHTENLHOCTH, YCTAHOBJEHHOH [Jsi XOJOMHOIO Ile-
puona rofa Ly x, ¥ IoJgave HapyxKHOro Bo3ayxa Ly y B m3/4 paBen

Q'i‘l — Ln.nY (125_124) = Ln xY (125—127) KKaa/4 . (116)

MaxkcumanbHB pacxof Tensa B KajJopudepax BTOPOro MOAOrpeBa OIl-
penensercs Mo aHajgoruu ¢ pacuerom mo cdopmyaam (1.10) u (1.11), HO C
3aMEHOH B HUX f4 HA fyo, {12 HA fog U f13 HA Taa.

}3 CHCTEME ¢ JByMs PeUHDKYJALHOHHBIMU KaHajaaMHu (puc 1.3,8) Hapyx-
HBIl BO3JyX, HMEIOUIHH pacCueTHble DapaMeTphl [JIs1 TEIJOTs NepuHoga
roga (Touka 4), CMeIIMBAETCS C PeUHPKyJSLHOHHBIM BO3AYXOM (TOuKa 2)
M cMech C llapaMeTpaMH, XapaKTepu3yeMbIMH TOYKOH §, oxJaxKjpaerci B
KaMepe ODOLIEHHA HJH B OPOLIAeMOM IIOBEPXHOCTHOM BO3IyXOOXJamuTeNe

18



A0 COCTOSIHHSA, XapaKTepH3yeMoro TOUKoil I3. PenupKynsilHOHHBIN BO3AYyX
(Touka 2), mocrynas 1o BTOPOMY pPeLHPKYJASLHOHHOMY KaHaJy, MOJMeIlH-
BaeTcd K OXJa¥XKjJIeHHOMY Bo3ayxy (Touxa /3). Cwmecw (Touka 3), mpoxons
NPHUTOYHLIA BEHTHJSTOD H BO3LYXOBOJbI, HarpeBaeTcs 10 COCTOSHMS, Xa-
PaKkTepH3yeMoro TOYkO#l /2, u BbIIycKaeTcs B NOMeLIEHHS, T1e, aCCHMUIH-
pys TemIo m BJjary, npHoOperaer 3afaHHble liapaMeTpbl, KOTOphle IIpeX-
CTaBJEHBI cpejHell BequuuHo# (touxka /). B  peunupKynsigHOHHOM BeHTIH-
JAsTope BO3AyX (Touka /) mojporpeBaercss A0 NapaMeTpOB, XapakTepH3ye-
MbIX TOYKOH 2.

[Ipu pacueTHBIX YCJOBHSX AJISt XOJOAHOrO nepuona (rouka 24) Ha-
PYXKHBIH BO3LyX CMEWIMBAeTCs C PEUHPKYJAAUHOHHbIM (TOukKa 21), cMmech
(rouka 35) monorpeBaercs KaJophH(epaMH NePBOro MOAOrpeBa A0 COCTO-
AHUSA, XaPAaKTEPH3YEMOTO TOUKOW 25, 3aTeM yBJaXHseTCs M npuobperaeT
mapaMeTphl, xapaktepusyemble Toukoil 33. Bo3myx, mocrtymawouuii mo BTO-
pOMY pEHHDKYJSIIMOHHOMY KaHany, CMeIUIUBAaeTcs C YBJAXKHEHHBIM BO3[Iy-
XOM M CMeChb NpHOOpeTaeT mapaMeTpbl, XapakTepH3yeMble TOUKOH 23, 3a-
TeM HarpeBaercs B Kajopudepax BTOPOro mojorpeBa A0 COCTOSIHMA, Xapak-
TEPH3YeMOro TOuKo#l 22, M BhIIyCKaeTcs B IOMeIeHHs, TAe, aCCHMHJIHDPYSH
BJary M HarpeBas NOMELIEeHHs, BO3AYyX NpPHOOperaeT NapaMeTphl, KOTOPHIE
Ha [—d-gunarpaMMe npejicTaBJeHbl cpelHed BeJHYHHOH (Touka 21).

Kosndyectso Bo3ayXa, NMpPOXOAALIErO Kamepy opowleHHs Lo, Y B Jossx

OT HOJHOH NPOH3BOJIHTENBHOCTH KOHAMILHOHepa L,y B pacueTHHIX YCJAOBHSX
JJsl TEIJIOro IepHoja rojaa, paBHO

— L~ I, —1
Lo =¥ e8| 1.17
(Lop V) Luy Io—1I1 ( )

KousnuectBo 3TOTO BO3AyXa COCTaBJIsET

Lopy = (Lop ¥) Luy K2/4. (1.18)
KosnuuecTso BO3ZyXa, NPOXOIAIIErO IO NEPBOMY pPELUPKYJISALUHOHHOMY
KaHaJly, ONpefessieTcs Kak pasHocThb

LoipY = LopY— Lun.wy ke/t, (1.19)

a KOJHYECTBO BO3AyXa, NPOXOAALIEro no BTOPOMY PEUHDKYJIATHOHHOMY.
KaHaJy,— KaK pasHOCTb

Liopy = Lyy—Lopy &2/4. (1.20)
rae Ly ¥V — MOJHBIA PacX0x HAPYIKHOTO BO3AyXa B Kef4;
L,y — nosiHasi NPOM3BOAUTENBHOCTh KOHJUIIMOHEPA B K2[4.

MakcumanbHble pacxoAbl X0104a U Telsa JAJs CHCTEeMbl, UMeIOLlell ABa
PEUMPKYNALHOHHLIX KaHasja, ONpeneisioTcd no ¢opMynaMm, aHaJOTHUYHBIM
dopmyaam (1.12) — (1.16).

ABTOMAaTHyeCcKoe DeryJIHpoBaHHe MU KOHTPOJb ONHCAHHBLIX MHOTO30HAJb-
HBIX CHCTeM, pafoTaloIuX Ha HAPY:KHOM BO3JyXe HJH C PeUUpKyJsauned,
OCYLIECTBJASIOTCS CJAEAYIOIIUM 00pa3oM. YCTaHOBJEHHbIE B NOMEIIEHUSX
UJIH B 30HAX OXHOro momenteHus: repmoperyasatopsl I sa Tip, Tim yupasas-
10T KajsopudepaMu MeCTHOrO BTOPOrO NOJAOTpeBa NyTeM peryJupOBaHHs fo-
Iaud TelJIoHocHTenst Knanaunamu Kla, K1p, KIm u pacxona Bo3nyxa o0Box-
ueiMu knananamu  K2a, K2p, K2m, ecan ycraHOBJeHAa HeOOXOTHMOCTDH
npuMeHeHdsi O0OBOAHBIX KjanaHoB (TemnoHocutens mnap). IlocTosiHcTBO
BJA:KHOCTH o0GecreurBaeTci TEPMOPEryJ/JsiTOPOM <«TOYKH pocbl» Tg, KOTODBIH
BO BCEX ONHUCAHHBIX CHUCTEMAaxX Ha peXUMaxX oxJa)KAeHusd (B TEMJbId NepHOL
rofa) ynpasJaseT nojadefi XOJ0AHOH BOJBI B KaMepy OPOLIEHHS HJAH B IO-
BEPXHOCTHBI# OpomIaeMbIl BO3AYXOOXJAJAUTENb C NOMOINbIO KnamaHa KS.
B crucreMax, He MMEIOMUX PEUHUPKYJISLYH, B XOJOAHBIA IIEePHON Iofa TepMo-
peryaarop To yapasasier knanadamu K4, K6, a npH Heo6XOZMMOCTH TaKxke
i knanaHoMm K5 (TensioHocuTeNb Iap), peryiupyiomuMu pabory Kasopude-
pOB IEepBOro INOAOTPEBA.

B cucremax ¢ mepBoH penupKyAslHed Bo3ayxa peryastop Te B
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Temsplil mepuolx roxa paboTaeT COBMECTHO ¢ JBYXMO3HUHOHHBIM Tep-
moperyasatopoM T4, ~ HATYAKOM KOTOPOTO  ABIASETCS  MOKPBIH TepMo-
MeTp, YCTAHOBJEHHBIH B NOTOKe HAPYXHOFO BO3AyXa M paboTanlun
1o cjelyiomel nporpamMme. IIpn TemaoCOAep:KaHHH HAPYKHOrO BO31yXa
1, >1s repmoperyaarop T4 (cM. pHc. 1.3,a) ycTaHaBAHBAeT BO3AYyLIHbIE KJid-
nansl K7 1 K8 Ha peXuUM MHHHMAJbHOH NOLAYH TOJNBKO HAPYXKHOTO BO3Y X4
¥ MaKCHMaJbHOM MOJAYH PeUHpPKYJsLHOHHOro Bosjyxa. Korga renmocozep-
JKaHHe HapYKHOTO BO3JyXa JeXHUT B npenenax [13</, <lg, Tepmoperynarop
T, ycranaBausaet kjaanansl K7 u K& Ha pexXuM mozaud TOJbKO HapyKHOTO
BO3AyXa M NOAK/JIOYAeT yNpaBJeHHe 3TUMU KJalaHaMHu HENOCPeACTBEHHO K
TepMOperyaatopy Tp, KOTOPBHIH yIpasasieT HMH B XOJOJIHBIA Nepuoj roaa,
xapakrepusdyeMblil ycaoBusamu /[, <[ly3. B xomomuwmii nepuon peryasrtop T
IpH MOHHMKEHHU TEMI0COAepXKaHUS HAPYKHOTO BO3AyXa OT [13 10 MUHHMYMa
¢ nmomolibio Knananos K7 u K8 mocrenenHo cokpallaeT mojauy Hapy:KHOLO
BO3AyXa ¥ AOBORUT ee g0 MHHHMyMa. Ilocae sroro peryasitop T mepexo-
IHT Ha ynpasienue Knananamu K4 u K6 (a npu HeoOXoauMocTH U 00BO1-
HBIM kjaanaHoM K5), perynupyioliuMu paboTy KanopHgepoB NepBoro mnoipo-
rpeBa. Boaaymnsiit kranan KI0 oTkpoiBaeTcs IIpH NMYCKe KOHAHULHOHepa H
3axpbiBaeTcs NPH ero OCTaHOBKE.

B cucremax GoJbiuoi npoussogutensHocTH (60 Thic. M3/u u Gosee) u B
cayuyaax, xkorfa tpebyercs obeclnedynTb HanekHbIH INOANOP BO3LyXa B KOH-
DHUMOHHPYEMOM MOMELIeHHH, BO3AYLIHBIH K/aanaH Ha BhiOpoce KI0 npucoe-
AUHSAIOT K YCTAHOBJEHHOMY B NMOMELIEHHH PEryJsiTOpy H3OLITOUHOrO naBJe-
st [y (B OLHO30HAJBHBIX CHCTEMAX).

B xonoannihi nepuon rona CKB, paGorarmoumse 10 IBYyXBEHTHIASTOPHOH
cXeMe, clelyeT 3anyCKaTb, HAYHHAS C BKJIOUEHHUS DPELHPKYJSILHOHHO-BbI-
TSKHOIO BEHTHJIATOpPA ¥ OTKphITHA Knananos K4 u K6 na tenjonocurene y
kanopudepos nepsoro nogorpesa, trorna CKB samosnsieTca TennsiM BO3ny-
XOM H3 MOMELIEHHs H Y4acTb €ro BbIJABJIHBAETCA Yepe3 HENmJOTHOCTH 3aKpbl-
TeiX knanaHoB K7 u K10, 6naronaps uemy npuMepsiide CTBOPKH KJIANMaHOB
ObICTPO OTTAUBAIOT M KJalaHbl MOTYT OblTb OTKPbLITH 0€3 NpUMEeHeHUs
saexTponporpesa. OTKphiTHEe U 3aKphITHe KaanaHoB K7 u K10 Gnoxupyercs
C DYCKOM M OCTAHOBKOH NPHTOYHOTO BEHTHJSTOPA.

B cxemy tepmoperynsiropa To MOxKeT OblTh BKJIIOUEH KOPpPeKTHUPYIOUIMH

TepMoperynsatop Ty , YCTAHOBJEHHBIN B KaHaje HAPYXKHOTO BO3JyXa.

Jna yMmeHbLIeHHs ONAcHOCTH 3aMeP3aHHs KaJopudepoB NMepBoro mnojo-
rpeBa MX cJelyeT ycTaHaBJAHBAaTb B [Ba pAAa MOCIENOBATENbHO (IO XOIY
BO3/1yXa) H 000pyJ0BaTh OTJAEJbHEIMH PEryNHPYIOIIMMH KjianaHaMu Ha Tpy-
fonpoBoaax, NOABOJUMBIX K KaxKIOMY pPSLY.

Jas npenynpexaeHds 3aMep3aHHs KajopuepoB TNepBOro MOxorpesa,
10 NyCKa KOHAHUMOHEpa B 3HMHEEe BpeMsd, CJEAyer BKJIOUYaTb TEHIOHOCH-
Teb AJA TPeX-MATHMHHYTHOIO NPOTpeBa KajJopHgepoB NPH MOJHOCTbIO OT-
KpbITBIX KJjamnaHax K4 u K6. 3arem perynupoBaHue MOKAuy TEMIOHOCHTE.Is!
crelyeT BeCTH kaanaHoM K4, coxpauias UAd yBeJHUHBAs IOAAYy Telsaa BO
BTOPOi pAX KaaopudepoB (CuHTad MO XOAy BO3AyXa), H TOJIbLKO MOC/]e 3a-
KpbITHA Knanana K4 caelyer IepeBOAHTb peryjanpoBanue Ha Kiaanau K6,
yNpaBIAILMA MEepBbIM PAIOM Kanopudepos.

Kanopudeps nepsoro moiorpeBa ¢ MOBEPXHOCTbIO HArpeBa, NMpPeBbILIAIO-
mwel 6osee yem Ha 10% noTpeGHYIO NMpu TENJIOHOCHTENE BOJE, CaeAyeT 060-
pPyZoBaTh DyYHBIMH HJy LHCTAHLHOHHO YIPAaBJASeMBIMH OGBOAHBIMM Kjama-
HaMu Kb. I1pu remsonocurese nape kiaanaubl K5 J0/KHBI YCTAHARAHBATHCA
Ha KajopHdepax mepsoro nmojorpeBa BCerja H aBTOMATHYECKH PeryJupo-
BAaTbCl OAZHOBPEMEHHO ¢ kiaamaHoMm K4.

Huas npenynpexkaenus 3amep3aHusl KaJopudepoB NEePBOro HOxorpesa
ycTpausaeTcsi aBTOMAaTHKa, NeHCTBYIOIIAs BO Bpems paboThl BEHTHJSTODA
KOHIHUHOHEPA W IIOCAe €ro OCTAHOBKH.
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[Ipu BKITIOUEHHOM INPHTOYHOM BEHTHJATODE 3awHTa Kasjgopudepos (mpu
TENJOHOCHTENSIX BOJE H nape) cucreM, pafoTalolmlHX HAa HApPYXKHOM BO3LyXe
(6e3 pemHpKyJsiLHH), NPOU3BOAHTCA AATUMKOM TemhepaTyphl Ts, KOTOpPBIH
yCTAHABJIHBAETCS B NPUTOYHOM Bo3ayxoBoxe (cM. puc. 1.2). JlaTuuk Hacrpa-
MBAeTCsl HA aBApHHHYIO TeMmnepatypy Ha 5—10° HHXKe HOpMa/JbHON TeMIle-
paTyphel, KOHTPOHpYyeMol TepmoperyasatopoM Te (Ho He HHXKe 2°) M coelH-
HAETCH C PETYAATOPOM, KOTOPHIH BHIKJIIOUAET IPUTOUHBIH BEeHTHAATOP, HOKAeT
aBapuiHBII CHTHAJ, NOJHOCTbIO 3aKphIBAeT NpHeMHBLIH kjaaman K7 Hapyx-
HOTO BO3AyXa H OTKpbiBaer knananbl K4 u K6 ua mozade TemJOHOCHTeJs,
eclH TeMmIepartypa noHusutcs no aBapuiiHofl. B CKB ¢ peunpkyasuuei Te
Ke QYHKIMU BBINOJNHAET natudK I3, YCTAHOBJEHHBIH Ha TpyGONpPOBOJLE BOIKI
MJIH KOHJIEHCATa, KOTOPbIM BHIXOAMT W3 MepBOrO pana Kajgopudepos (cm
puc 1.3, a). Jlaruux T3 o6biuno HacTpauBaloT Ha Temnepartypy 30°C.

IIpu ocTaHOBJEHHOM NMPUTOYHOM BEHTHJAATOpe Haubojee HageXHA opra-
HH3AMUA [OCTOSHHOTO nNporpesa KaJjgopudepoB 1yTeM aBTOMAaTHUECKOTo
BKJIOUEHHUS nojauk TemsoHochrens knanaHamu K4 u K6 Ha 40—60 cex ue-
pe3 xaxuable 2—4 Mmun.

B sroM pexuMme aBTOoMaTHKa, 3alllyllalollas xKanopHpepbl NepBOro IMo-
J10TpeBa OT 3aMOpPAXKUBAHMUS, BKAIOUAETCS TepMOperyasitropom Ty , eClu TeM-
nepatypa HapyKHOro BO3[dyXa moHHKaercsl HuxKe 2°C, U OTKJIIOUAETCS TPH
6osee BLICOKOH TeMueparype.

B paiionax Kpaiinero Cesepa, rje pacueTHble TeMIlepaTyphl HAPYXKHOTO
Bo3xyxa omyckawTcsl HU ke —40°C, B cucTeMax, paboTaOLWUX HA HAPYXKHOM
Bo3ayxe (cm. puc. 1.2), ycTpauBarOT BO3BpPAT YAaCTH NPHTOTOBJEHHOTO BO3-
nyxa (mo 20%) B xamepy no KanopudepoB nepsoro noxorpera. Ha Bo3ayxo-
BOJle BO3BpAL[aeMOro BO3AyXa yCTaHABAHMBAKT kaanadH K8 u xanopudep
Cll; c xnananom K9. B atrom cayuae tepmoperyasitop 7Tx BkJAwuaer o6a
kiaanaHa K8 u K9 npu najeHHd HapyxXKHOH TeMIepaTypbl HHXKe ONaCHOro
npenena, HanpuMmep Huxke —35°C.

B cucremax, paboTarmoumux ¢ peuupkyasuueit (cM. puc. 1.3) B paifoHax
Kpaiinero CeBepa, ycTaHaBJIMBAIOT IONOJHHTENbHbIH Kanopudep Cll;, yn-
pasasiemblil knanavom K9 u sxmouaeMbiil Tepmoperyastopom 1y . Ha Ansc-
ke (CILA) unHornma Takxke npuGeralT K ycTaHOBKe kanopudepos nenBoro
noJgorpeBa B KaHaJje PEUUPKYJSIUOHHOIO BO3AYXA.

MecTHble HAH RaJbHOMEpHbIe NPHOOPE KOMKHBI KOHTPOJIHPOBATE: NOCTO-
SIHHO TeMMepaTypy H BJaKHOCTb B 00CHyXKHBaeMbIX NMOMELIEHHSIX — TOUKH
tig by, Uty 81,4 81, U 81, U NEDUOJMUECKH TeMIEePaTyphl B BO3AYXOBO-
AaX 1 KOHIHLUHOHEPE — TOYKH lo,, Fyp o, , I3—Ils; TeMIepaTypbl BOXbI H
TeNJOHOCHTENs — TOYKH {7—F);; AABJEHUS BOJABI U TETJIOHOCUTES — TOUKH
d—ds;, pacxonbl BO3AyXa H XOJOMHOH BOILBI— TOUKH py H Po.

5. CHCTEMbI KOHAUIHHOHHUPOBAHHUSA BO3AYXA NJid
TEPMOKOHCTAHTHBIX NOMELILEHHU X!

TepMoKoHCTaHTHBIE NOMeIleHHs JaGOPaTOPHH M NPOMBILIIEHHBIX Mpej-
NPUSATHH NPENH3HOHHOro NpHOOPOCTPOEHHS B 3aBHCHMOCTH OT TOYHOCTH
noAAepxauus Temneparypel B patoueit (P3) uam obcayxkusaemoit (O) 3o0-
He JeAATCd Ha 4YeThipe rpynnsl (rabma. 1.2).

Konpuunuonnposanie Bo3ayxa B noMeweHdsix |- # 2-ff rpynmn mMoxer
OBITb OCyHIecTBJEHO MHorosoHaiabHeiMu CKB, onncanusiMu ma crp. 11—21.
[Tpu 3TOoM HeoOX0AHMMO TIATEIbHO NPOAYMATb Pa36HBKY MoMelleHHE Ha 30-
Hbl COOTBETCTBEHHO pacipeleneHHIO TENJOBBIX HArpy3ok, ocobeHHO AJs 110-
MeIleHHH 2-d Ipynnel, H npexycMaTpUBaTh Bo3nyxopacnpegeseHue, oGecie-
yABaKllee NOCTATOYHYIO PABHOMEPHOCTb TapaMeTpoB B pabouell 30He moMe-
uienni. Heo6XonuMo yuuTLIBATh, YTO B TOYKE YCTAHOBKM NATYMKA TIONMED-
KHBATb TEMNEPATYpy ¢ OTKROHEHHAMH B npemenax 0,3 <+ 0,5° ue npen-

! TTo marepranam uHxk B A Opaosa.
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Ta6bauma 12

TemnepaTypbl TepMOKOHCTAHTHBIX
noMmeleHuit (B paGoueit niu
oGcayKHBaeMOH 30He)

Homunans- JTonyckaeMble OTKJIOHE-
Fpynmna | Had TeMIe- | “yug g ppegenax soH
paf;ryopca B °C
1 20 +1 mo 42
2 20 +0,5
3 20 +0,1 o 0,2
4 20 +0,03 g0 +0,05

CTaBJsleT CyIeCTBEHHBIX TPYNHOCTEH, HO
OTKJIOHEHHS TeMNepaTypbl Ha HEKOTODPBIX
PacCTOSIHUAX OT JaT4MKa 3aBUCAT OT He-
KOHTPOJIHPYEMOTO B3aHMOJEHCTBUSA Tel-
JIOBBIJeJleHHH H CBSI3bIBAIOLLErO 3¢ deKkTa
BO3YIIHLIX IOTOKOB,

Jas ZocTKeHHUS] 3aaHHOH TOYHOCTH
NOAfepIKAaHUS TeMIlepaTyp B HOMelLleHH-
X 3-# U 4-# rpynn HeoOXOAHMBI CHEIH-
ajJbHble CTPOHUTENbHble U TeXHOJOrHue-
CKHe pellleHHS U NpeXKJe BCero 3akimue-
HHe KOHZHUUOHHDPYEMOTO IOMeNleHHS
BHYTPb APYI'OTO NMoMelleHHs — 060J0YKH,
U30JHpYIOLIedl ero OT BAUAHHSA H3MeHe-

HHSI TeMmepaTyp Hapy»KHOT'O BO3JAyXa H KoJeOaHHs TeMIepaTyp B COCETHHX

INOMeEIleHUAX,
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Puc. 14. LeHnrpasbHas cHcTeMa KOHIMLHMOHMPOBAHHA BO3JyXa MOMEIUEHHS IJs Tpe-
IU3HOHHKIX pabor

!/ —noMeileHHe A5 TPelH3HOHHBIX Pa6oT, 2 — BCNoMoraTelbHoe IIOMelleHHe — 060JOUKa; 8 —
pelleTKH AJs BHITSXKKH BO3JyXa, 4 — BosayXopaclpejlelHTeNb, 5— CBeTHJBHHK; 6 — BO3Jyxopac-
npepeddreNny Assa oOOAOYKM (OCTadbHble o6o3HayeHHs cM. B Ta6x., 1.1)
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[NoMenienue AOKHO OCBELLATbCS TOJbKO HCKYCCTBEHHBIM CBETOM — CBE-
THAbHHKAMH, KOTOpble NMOMeIlaloTcsl B Npejfesax 060JOYKH H OXJaXKIATCs
BOXOfl HJIM BO3AYXOM, OTBOASIMMH TeIJIO 3a Npeiaensl 000J0YKH.

Texnoaoruyeckuii Impouecc XOJKEH CONPOBOXKAATbcA MHHHMAJbHBIMH H
pPaBHOMEDHBIMH BblJe/NeHHAMH Tensa. JIPHBOIBI MEXaHH3MOB ClelyeT BBIHO-
CHTb 3a Ipenesnl 00CTyXKHBAEMOro NoMellleHHs BHYTPb 000J/I0YKH, a omepa-
IIHH, BO BpeMsi KOTOPBHIX KoneOaHUs TeMIepaTyphbl He JOJIXKHBbI TPeBHLIATh
+0,05° cienyer NPOU3BOXUTb aBTOMAaTaMH, M HA 3TO BPeMs U3 MOMEIIeHHH
JIOJIXKHBI BBIXOAHTB JIIOLH H JOJKeH BBIKNI0YATbCA CBET.

[To cxeMe KOHAMUHOHHDOBAHWSI BO3AyXa MOMelleHH# 3-d H 4-# rpynm,
npuBeleHHOR Ha puc. 1.4, B mepHox MOATOTOBKH H HaJaJKH TEXHOJOrHye-
CKOro 060pyAOBaHUsA B NOMellleHHe H B 060JIOYKY HOJdeTcsl BO3AYX OT KOH-
JAHLHUOHEPA 110 OTIAEJbHBIM KaHajJaM. B KaxkJ0M U3 KaHaJ0B yCTAHOBJEHHl
3JeKTpoHarpesaTelH, BXOJAsALIHe B KOMIIEKT peryJasTOpOB TeMIepaTyphbl
BLICOKOH uyBcTBHUTeNbHOCTH PTBY (HanpuMep, peryasTophbl MO NPOMBILIJIEH-
Hoit nopmaau ITH 2.977.004.CX3, paspaborannsie BHMM dusnko-rexuuye-
CKHX H DaJHOTeXHHUYECKHX H3MEePEeHHIT).

KoanuecTso Bo3gyxa, nogasaeMoro B pabouee nomelleHHe H 0B0JOUKY,
onpesnenseTcs MaKCHMaJbHLIMH H30BITKAMH fIBHOTO TemJja BO BpeMs NOArO-
TOBHTEJbHOT'O TEXHOJOTHYECKOrO pexkHMa M paGoyed pasHOCTBIO TeMIeparyp
At, =1° B aroT nepuon koseGanusi TemnepaTtyp B paGoueM NOMELICHHH
cnenyer oxugarts +0,2 -+ 0,1°.

ITpu BKIIOUeHHH TeXHOJOTHUeckKoro oGOPYyAOBAaHHA HA aBTOMAaTHYECKYIO
paboTy, BEIKJIOUEHHH CBeTa U yAaJeHHH 06CIYy:KHBAIOLIEro nepcoHana noja-
ya NPHTOKA B moMmellleHue I mpekpamaercs U yepes 2—2,5 4 KosjeGaHust
TeMIIepaTypbl MOryT GBITh yMeHbiienol pao =*0,05°. B 310 BpeMsa npuTOK
BO3/yXa OCYIIECTBJAETCA TOJBKO BHYTPb 0GOJIOYKH 2, I'ie MOALEDP:KHBaeTCs
Temneparypa 20%0,2°C; tennoo6Men ¢ pa6o4YHM NOMeENIEHHEM NPOHCXOAUT
Yyepe3 orpaxJeHus 000JOUKH H TaKHM 00pa3OM CBOJHUTCH K MHHHMYMY.

[Tpurotosnenne Boszyxa No cxXeMme, NpHBeNeHHOH Ha pHc. 1.4, B npene-
J1aX KOHAHIHOHepa aHaJOTHYHO OMHCAHHOMY Ha cTp. 17~-21, ans KOHAHIHO-
Hepa, K KOTOPOMY NOXBOJIHTCS BO3AYX TOJBKO MO NEPBOMY PEUHPKYJASAHHOH-
HoMy Kanaay (cm. pHc. 1.3, @ u6). Onnako tepmoperyasrop Ty, ynpasasio-
i pabGoTol KanopHdepa MecTHoro mnoxorpeBa ClI, yctanasaupaercs B
BO3JyX0BOJe Mocjae 3Toro Kajopudepa (cm. puc. 1.4), a peryampoBanue
TeMIepaTypbl B NMOMeUIeHHH U 060J0YKe OCYINECTBAAETCH PEery/asiTopaMH
PTBY ot patuukoB I 1a u Tig.

6. CUCTEMbI KOHOULUHOHUPOBAHHSA BO3AYXA IJis1 OCOBO
YUCTBIX MOMEIEHHHA !

ITponecce Npou3BOACTBA NMOJYNPOBOAHHKOB, TOYHON ONTHKH M MeXaHHKH
H MHOTHe ApyrHe TPeOyIOT BBICOKOH YHCTOTHl BO3Iyxa. J[l/d BeJeHHS 3THX
npOIeCCcOB HeoOXOMMMBI CNelHaMbHble NOMellleHUs, 0GOpPYyAOBAHHbBIE CJ0XK-
HBIMH H HaJeXHBIMH YCTPOHCTBAMH IJs 0GECHbIIMBAHHA H KOHXHIIHOHUPO-
BAHHSl BO3IyXa.

IThlnb BHOCHTCS! B NOMELIEHUS C HAPYMKHBIM BO3LYXOM, UEPE3 ABEPH H JI0-
KH B BEHTHJSUMOHHOM 000DYNOBaHHH, a TaKxKe Uepe3 [BEPH H OKHA 06Cay-
XHBAaeMBbIX noMelleHud. Masectno, Hanpumep, uto B 1 #3 Bo3ayxa KpynHoro
NPOMBIIIJIEHHOTO ropofa cofepxuTesd 1o 300 MJH. NBIJIMHOK pasMepom OT
HoJeH N0 coTeH MHKDOH. BHYTpeHHHe HCTOYHHKH MBLAEBBLIAENCHUH — 3TO
npolecchl MPOM3BOACTBA, a4 TaKkKe IepCOHa.

ITo craupapram CIIA Bo3ayx noMeleHHH B 3aBHCHMOCTH OT COAepiKa-
HUfA B HeM NBIIM NOApAasfenseTcd Ha TPH Kjacca.

! TTo marepuanam unx. JI Il. KBapramosa.
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Kaace 100 000 — Bosnyx, copepxamuit B 1 #% He Gosee 3,0 MAH nbLIH-
HoK (100 TeIC. nblnuHOK B 1 dyTe®) pasmepamu 0,5 #x 1 Gojiee, B TOM uHCIe
He Gosee 24,5 ThIC. MBIIHHOK pasMepaMu 5 K u GoJjee

Kaacc 10 000 — Bo3ayx, conep:xamuit B 1 #3 He Gosee 350 Thic. mbliu-
HOK (10 Teic. mBliuHOK B 1 QyTe®) pasmepamu 0,5 mx u Gojiee, B TOM UHC/IE
Io 2,3 THIC. NBIIMHOK pasMepaMH b #K H OoJee.

Knacc 100 — Boanyx, conepxamuit B 1 #3 He 6oaee 3500 neruzok (100
NBIIMHOK B 1 dyte®) pasmepamu 0,5 #x u Goaee.

I'paduueckn nenenre Bo3ayXxa Ha Kaacchl YHCTOTHI Noka3aHo Ha puc 15
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Puc 15 Kuaacesl uuCTOTH BO3Ayxa

Jlo nocnenHero BpeMenu wupoko npumensanaucb CKB no cxeme, mpuse-
JeHHO# Ha puc 16 Bosmyx B 5TO¥ cucTeMe NPOXOJMT cHavajia (QUIbTD IPy-
6ot OuMCTKH 2 N MpoMexKyTo4Hbl ¢uabTp 10, a 3atem a6COMIOTHBIN QHABTD
11, rae ynaBauBamoTcs yacTMUB! b pasMmepoM a0 0,3—0,5 mx. HUncrsii
BO3[yX MOCTYIaeT B MOMellleHHe Uepe3 BO3AyXopaclpepesHTesbHOe YyCTPOH-
crBo 13, B KauecTBe KOTOPOro NpHMeHsIOTCA naacdoHel, NephopHpOBaAHHBIE
naH€ead W pewieTKH. M3 momellleHHs BO3AYX yHanaseTcsl uepe3 peIleTKH y Io-
na 14 sentuasitopoM 15, HanpapaAlOWMM 4acThb BO3AyXa HAa NMOBTOPHYIO
06paboTKy B KOHIHMIHOHeDP IO BO3AyXoBOoAy I6 wuwn I7, a OCTaTox —
B aTMocGepy no Bozayxosony /8. Taxkue cucTeMbl MOTYT o0ecneynTh CHHXe-
HHe 3amblaeHHOCTH | M3 BosAyxa B moMellleHHH x0 1,75 MJaH. mblauHOK. ITpn
5TOM B NMOMEIeHHH HeM36GeKHO BOSHHKAIOT 30HHEI C MOBBLIMIEHHOH TypOyaeHT-
HOCTBIO H 3acTOlHble 30HBI, BCJEXCTBHE Uero NPOHCXOIUT B3My4HBaHHE M
ocenaHHe THLJIEBHIX YACTHIL PA3MEPOM A0 HECKOJbKHX COTeH MHKpOH. [las
CO3JaHHsA B IOMEIIeHHH MecT ¢ Oojee BHICOKOH YHCTOTOH BO3JyXa ycTaHAB-
JAuBalOTCst kKameph! uan G6okeol A u b (cM. puc. 1.6), B KOTOPHIX BO3AYX IIpO-
XOJHT JONOJHHTENLHYIO OUHCTKY. B GOKchl BCTpoeHH BeHTHaATOph 20, 22 n
23 u BO3AymHBlE QUABTPHI—IpOMexyTouHble 21 u 24 1 abcontoTHeie 19 u 25

B nocaennee speMmsa B CCCP u psiie npyrHx cTpan ans obecneuenus 6o-
Jiee BBICOKOM UHCTOTH BO31yXa, YeM Ta, KOTOpas MOXKeT ObIThb JNOCTHTHYTA
OMHCAHHON BHILIE CHCTEMOH, HayaJu NPHMEHATh TaK HasblBaeMble CHCTEMBI C
JaMHHapHLIM TOTOKOM Bosgyxa (puc. 1.7). Bosayx mopaercs B uucroe mo-
MellleHHe yepe3 OueHb GOJBINYIO TOBEPXHOCTb, HANPHMep 4Yepe3 MOTOJOK
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Puc 16 LlentpasibHas cucreMa KOHIHIHOHHDOBAHHA BO3AYXa MAJfA UYHCTHIX TIOMEIEHHHA C
TypOyJIeHTHHM IOTOKOM BO3AyXa

A H b — MecTHas ycTaHOBKa (GOKC) COOTBETCTBEHHO € HHCNAZAIOUIHM H IMONepedHbBIM JaMHHAPHBIM
NoTOKoM, [ — BO3AymHbf kaanad; 2 — Guabtp rpy6Gofi ouncTKH, 3 —— KalopHdep mepBoro IMogorpesa,
4 — nojaIMA BEHTHASITOP, 5 — BO3AYX0OXJNafHTelb; 6 — yBJaXKHHTenAb, 7 — jApeHax, 8 — xajaopudep
BTOPOr0 TNOAOrpeBa, 9 — BO3AYWHBIH knanal; [0 — NPoMexyToudbift GHAbTP, [/ — aGCoMIOTHHIE GHABLTD,
12 — peryasATop CTATHYRCKOTO MAABJAeHHs; [3 — BO3AYXOPACNpPEAENHTENbHOe YCTPOHCTBO, [4— BBITSDRHbBIE
OTBePCTHS, [5 — PENHPKYIAUHOHHO-BBITIKHON BEHTHJAATOP; [6 — pEeUHPKYIASIMHOHHBIA Bo3ayxosod; [7 —
BO3MOXKHOE ITOJIOXKEeHHe pPelHpPKYJASUHOHHOro BO3AYXOBoga; I8 — BoaAyxoBon Ans BbiGpoca B atmocdepy,
19 U 25 — aGcoaoTHeie QUALTPH B MECTHOH ycTanoBKe, 20 22 U 23 — BEeHTHUNATOPh!I MECTHON YCTaHOBKH
! ¥ 24 — npoMexyTounsle GHABTPHl MeCTHOHl yCTaHOBKH

Bmopuyneig
NodnumoyHsii Mi/ (:aaﬁyx
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Puc 17. LlenTpasbHas cucTeMa KOHIZUIHOHHDOBAHHs BO3AyXa IS YHCTHIX mOMelle-
HHI ¢ JJaMHHapHbLIM TIOTOKOM BO31yXa

A — 4yHCTOE TOMeEINeHHe ¢ JaMHHAapHBIM MOTOKOM BO3RyXa HHcnapalouiuMm, 5 — To XKe, ¢ nomnepey

HBIM; [ — BO3AYIIHBIH KjamaH; 2 ~— GHALTP rpy6oit ouMCTKH (KoaddHUHMeHT oOuHCTKH 50%); 3 —

NPOMEXYTOUHME GHALTP (KO3QQHUIHEHT OYHCTKH 65%), 4 — BEHTHAATOp HapyKHOro BO3AyXa,

5 — aGcomoTHRA OHILTD (K03bOHIHEHT OUHCTKH 99,97%); 6 — KahopHbep; 7 — BEHTHAATOP BTO-

PHYHOTO BO3AYX3; 8 — BO3AYXOOXJIanuTeNb; 9 — KaAopHdep; 10— yBlaxKHHTeIb; [l — KpeHax,

/2 — BEHTHJATOD OCHOBHOTO BO3AYyXa; I3 W [5 — aGconOTHbie (HALTPH: I4-— peleryatsld TmoJ,
16 — BbITAKHble OTBePCTHA; I7 — NPOMEXYTOUHbA DHIBTP



(nomemenne A) uau depe3 cTeHy (momenienHe B), a ymanseTcs uepe3 BCIO
NOBEPXHOCTb I10J1a HJIH yYepe3 NMPOTHBONOJOXKHYIO cTeHy. IIpuTounsiit Bo3ayx
npefBapUTENbHO NOYTH MOJHOCTBIO O4MLLaeTcs OT NbIIHHOK pasdmepoM 0,3—
0,5 mx u Gonee. OnHAKO u 31eChb Heab3d u30exaThb YacTHUHON TypOynu3a-
YK TPHUTOYHBIX BO3AYIIHBIX CTPYH NpPH BCTpeue C NPENSITCTBHSIMH, XOTs 3a
HUMH CTDYH COXDaHSIOT OCHOBHOe HaNpaBJeHHe U HAYT K BBITSAXKHBIM pe-
mwerkaM. HapyleHHS OCHOBHOTO HampaBJeHHS IOTOKA He BEJHKH, ecid B
IIONEepPeYHOM CeueHHH IOMELIeHHsI BO3AYX IBHXKETCA CO cpeldHeH CKOPOCTbIO
0,45+0,1 m/cek, uro coorBercTBYeT momaue 1620360 x3/y Ha 1 M2 obutei
IUTOLIAJH MOTOJKA HJIH CTEHBbl IOMENIeHHS, H KOrZa B NOMENIeHHH BBICOTOH
3 m co3paercsa ofMen BO3ayxa 0Kojo 500 o6bemos B 1 4. [Tpn vMeHbIIEHUH
cpenHell ckopoctu moToka mo 0,35 a/cex, T. e. mpun mnomade BosAyxa 1260
M3/ M2 4, BO3HUKAIOUIHE B IIOMELIEHHH 3arpsI3HEHHT YACTHUHO PACHDOCTDPAHS-
I0TCA B HamnpaBJeHHSX, OTJHUYHBIX OT HalpaBJeHHsI OCHOBHOTO NMOTOKA. YBe-
auyeHue ckopoctd Ao 0,56—0,61 M/cex, 4To cooTBETCTByeT TIoAaue BO3AYXa
1960—2130 #3/m2.u, IPHBOAUT K MOBBIIIEHHIO YHCTOTHl B NMOMELLEHHH, OJHa-
KO 3TO MOJXKHO OBITh 060CHOBAHO TEXHUKO-3KOHOMHYECKHM PacyeToM.

CucrteMBl ¢ mojgayeil Bo3Ayxa uepe3 NOToJOK (momelnenye A Ha puc. 1.7)
U ylajJleHHeM Bo3ayXa depe3 moJs Gosiee COBEpHIEHHBI, YeM CHCTEMBI C TODH-
30HTaJbHOH Tomavell Bo3ayxa (momeutendne b5). AGcomotnele Guabtps 13
OOBIYHO YCTAHABJAHBAIOTCA I€pef pacHpeNesUTebHBIMH IOTOJOUHBIMH Ia-
HensiMu. ITeinb, o6pa3youlasgica B fmoMelleHHH, YHOCHTCS BHH3. B mnomenre-
HHAX C TAKOH CXeMOH OYHCTKH BO3/yXa YPOBEHb 3aNbIIEHHOCTH MOXKET ObITh
cuuxkeH 10 3500 meiniuHOK B 1 M3 U meHee (kmace 100).

B nomemenun ¢ nonepedyHslM JaMHHADHBIM MOTOKOM BO3AyXa (moMelle-
Hue b Ha puc. 1.7) MPOHCXONHT yBeJHYEHHE 3aNbIEHHOCTH Ha ydacTKax,
NpHJIerallUNX K cTeHe, B KOTOPOH pacloJoXKeHbl NpHeMHbie pemreTkH. Hc-
CAelOBAaHHAMH TaKOH CXeMbl OBIIO YCTAHOBJEHO, YTO B MOMEUIeHHH HJIHHOM
OKoJI0 35 m npy uyucsae paboraroiux Gosnee 50 4enoBeK ypOBeHb 3anblieH-
HOCTH GBI HENOCTOSIHEH H B «IPSI3HOM» KOHIle NOMelleHHs Kosaebasjcs OT
35 ThIC. 10 2,1 MaH. neIHHOK B 1 3 Bosmyxa. OpHako 3ToT cnoco6 OYHCTKH
BO3AyXa Jeriye OCYIIeCTBHM H MO3TOMY IUIHDOKO NPHMEHSIETCS B NPOMBIII-
JIEHHOCTH, €CJIHM TI0 TeXHOJIOTHYECKOMY mpoleccy OoJee YUCThle ONepalluu
pacnosaralTcs B «YHCTOM» KOHIlE NOMELIEHHA, a ONepallHH, AONmycKalolHe
66nbIuKe 3arps3HeHHs, — B TOKe YNaasieMOro BO3AyXa.

B uHCTBIX NOMeENIEHHAX AOJIKHO NMOANEPKHBAThCSl H3OBITOUHOE CTATHUe-
cKoe naBjeHne He MeHee 1,25 x['/m2, B TOM uHCJe W NPH OTKPbIBAHHH [ABEDH
B CMeXxHOe NoMeLieHHe.

ITocTosiHHAs TeMmepaTypa B YHCTHIX NOMEUIEHHSAX NMOJAJIEPKUBACTCS B 3a-
BHCHMOCTH OT TeXHOJOTHYeCKHX TpeGoBaHui nns obecrneuenust KoMmdopra
pabGotawouiuM. [ToCTOAHCTBO BJAXKHOCTH HEOOXOMMMO AJs 3alIMTHI MaTepHa-
JIOB, H3JEeNHA W HHCTPyMEHTa OT KODDO3HH, IpefoTBpALleHHs BbINageHUs
BJIarH Ha paboyHX NOBEPXHOCTSAX M CHHIXKEHHS 3apAN0B CTATHYECKOTO 3JEKT-
puuectsa. Kopposus Touno o6pabo-
TaHHBIX TIOBEPXHOCTEH CyllecTBeH-
HO YCHJIMBaeTCs HPH OTHOCHTENbHOM

Ta6auua 13
MapameTpsl BO3AyXa B 0C060 YHCTHIX

nomemeHuax

BaaxHoctu Gosee 50%, a oGpaso-
OrtiocH- BaHHe CTAaTHYECKOTO 3JeKTpHUecTBa
- 07
HaHMeHOBARHE Temngémv jlemhat - Ha ITHX NOBePXHOCTAX—IpH 40% u
B % MeHee. CTaTHUeCKHe 3apsjbl CIO-
COOCTBYIOT NPUTSXKEHHIO B3BellleH-
B npegenax noMentenus | 20—26°C | 40—55 HBIX H4CTHI H MOTYT IPHUBECTH K T10-
B ToOuKe peryJHposa- BBIIICHUIO KOHIEHTPAUHH NLIJIH B
HASL . . . . ... .| 22°C 45 30He 06pabOTKH ferajied A0 Hemo-
Honycrumsie  Kone6a- HNYCTHMBIX npenenoB, OGbIuHO TNOA-
““gémme 490 5 Iep:KHUBAIOT TEMIEPATYPy H OTHOCH-
mpefenbho Toumme | +£0,5° o TeJbHYIO BJIAXKHOCTb BO3AyXa, VKa-

3aHHbIe B Taba. 1.3
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JJ TOHKOH OUMCTKH BO31yXa CJeAyeT HPHMEHATb (QUMALTPHI, y/aBJHBA-
fOll[He NbLIEeBble YaCTHIB! padmepoM Oonee 0,3 mx npu obuieM KoahgHIIH-
eHTe OYHCTKH 1o 99,979%.

7. LEHTPAJIbHDBIE 1 BYXKAHAJIbHbIE CHCTEMbI
KOHOHULUHOHHPOBAHHSA BO31YXA HU3KOTO NABJIEHHUS

Koranuuonepn! leHTpaJbHBIX AByXKaHaabHelx CKB mopmaior K KOHIHU-
LHOHHDYEMBIM NOMENIEHHAM IO IBYM NapaJJeJbHbIM KaHanaM TOpSUHHA H
X0JIOAHBIH BO3AyX. Temneparypa B KaXJOM NOMEUIGHHH PeryjHpyercs KOoM-
HATHHIM TEPMODETYJATOPOM, BO3HZEHCTBYIOLIMM Ha HCIOJHHIENbHBIH Mexa-
HU3M CMeCHTeJbHOTO BO3IAyuIHOro kjanana CK, KOTOpbIfi H3MeHSeT COOTHO-
uleHHe KOJHMYecTBa rOPSYerc H XOJOLHOTO BO3AYyXa B NOJaBaeMOH cMecH.

[To adbdekTy melicTBHA ABYXKAaHAJbHBbIE CHCTEMbI pPaBHO3HAYHBI MHOTr'030-
HaJbHBIM CHCTeMaM, HO 006/1a4aioT c/aeXyIOIHMH JOCTOMHCTBAMH: OTCYTCT-
BHe B 00CJyXKHBAeMbIX NOMENIeHHAX HJAM BOJNU3HM HHUX TeNJI00OGMEHHHKOB,
TpyOONPOBOLOB TEIJIO- H XOJONOHOCHTENs, a TaKkKe 3JeKTPONPOBOILOK;
MaKCUMaJbHOe HCIIONB30BAaHHe XO0M04a HapyXKHOTO BO34YyXa B IIEpEXOjHOe
BpeMsl I0ja; BO3SMOXKHOCTb COBMeCTHOH pabGoThl C CHCTEMOH OTOIJIEHHS C
MECTHHIMH NpHOOpAaMH, 4TO OCOOEHHO BAXKHO [AJS CYIIECTBYIOIUHX 3IaHHH,
CHCTeMBl OTOIJIEHHSI KOTOPBIX NIPH YCTPOHCTBe AByXxKaHanbHbix CKB moryr
ObTh coxpaHeHbl. HenocTaTKH ABYXKaHAJABHBIX CHCTEM HU3KOTO JHABJEHHUA —
NOBHIIICHHBIE 3aTPAThl HA YCTPOHCTBO H TEIVIOBYIO H3OJSLHUIO NapaljenbHbiX
BO3YXOBOJOB H 3aTPYAHHTENBHOCTb NPOKJAAKH BO3IYXOBOAOB KaK BO BHOBb
CTPOSTLIMXCA 3aHHAX, TAK OCOOEHHO B CYIIECTBYIOLIHX 371aHHUAX.

JByxKaHaJabHble CHCTEMBbl OBIBAIOT NPAMOTOYHBIMH (pHc. 1.8) M ¢ mpume-
HeHHeM peuupkyJasauuu (puc. 1.9). B cocraB uneHTpanbHON IBYXKaHAaJbHOH
CHCTeMbl KOHJHUIMOHHPOBAaHHUS Bo3xyxa (cM. pHc. 1.8) KpoMe KOHIHIHOHEpa
BXOJAAT: KaJjopHtep BTOPOTO NOZOTPEBA U PeryJHpYIOIlHe KJanaHbl K HeMY
K9 u K10; cmecurensnsle xnanaust CK , , CK, u CK, 1o uucay o6eay-
JKMBaeMbIX NOMeNIeHHH HJIH KOMIIJIEKCOB OJXHMHAKOBBIX IOMeLIeHHH; KJanaHbl
Jasl pacnpenesieHHss Bo3nyxa K8 mexJy BO3AYXONPOBOAAMH XOJOZHOTO H
HOJOTPeTOro BO34yXa (ecaH MECTHble CMECHTEJH He MMEIOT PEeryJjsTopos Ilo-
CTOSTHCTBA pacxola BO34yXa).

CMecHTenbHble KanaHbl A5 AByXKaHaAJbHBIX CHCTEM HH3KOTO JaBJEHHS
(cm. puc. 1,8, 8 u 2) paspaboraun JlenunrpaickuM otienennem IIpoexrt-
npoMmBeHTHAALNK (uHKeHepsl B. B. Jlosuos, B. U. [Torexnn, B. ©. Ilycrou-
nasi) ¥ ucneirausl BHUUM oxpaner tpyna BUCIIC B Jlenunrpange (uHX.
JI. B. INapayxun). Pe3yabTaThl HCHbITAHUA KAallaHa NpHBeldeHHl HA pHC. 1.8,0,
IIPH 3TOM OTHOIIEHHEe PACXOMOB BO3AyXa B NMOABONAMNIMX KaHamax L; u Ly x
CyMMapHOMY pacxoly BO3Ayxa uepe3 kKsamnaH Ly BeIpaxaercs ¢popMmynaMu

i:‘/c;,ﬁcm%})‘ (1.21)
Ly Gy Tlat '
Ly ~‘/ AU 4 by 6 (1.22)
Ly, ol '
THe {u — Ko3(pdHLUHEHT CONPOTHBIEHHS YCTAHOBOUHOrO mHOepa;
’(')u C(I,I, ;I U C” — K0 ) PHLUHEHThl CONPOTHUBJEHHA KJallana COOTBETCTBEHHO B OTKpHI-

TOM H NPOMEXKYTOYHHIX TOJOMKEHHAX PeryJupylomel 3acjoHKh LpH
OTCYTCTBHH YCTaHOBOYHOro miubepa;

ng — KO3 PULHEHTH CONPOTUBJIEHHS BETBEH, OTHEceHHEle K CKOPOCTHOMY
IABJEHHI0 B TNPHCOEAUHHUTENbHBIX NaTpyb6kax kianaHos [/ # 2 (cM.

puc. 18, 8).
BeavunHbB KO3 PHIHEHTOB CONPOTHBJAEHMs ycTaHOBOuHOTo mHbepa Cy
u peryanpytomei 3acaonku (0 m ' Moryt 6bITb NpHHATH Mo Taba. 1.4.

I

“p.y’
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i Puc. 1.8. [llentpanbHast  MHOro3oHajbHas
| 3 NBYXKaHaJ/JbHad CHCTeMa KOHAHIHOHHPOBAHHSA
4 BO3JyXa, paboraollias HAa HapyXHOM BO31yXe
’r"l’ a — cxemMa CHCTeMbl; 6 — MOCTPOEHHE NpOUEccoB HAa

1 1] I — d-puarpamMMe; 8 U 2 — CMeCHTeNbHLIH KJjanad,

A COOTBETCTBEHHO oOwWMH BHA H paspes: [ H 2 —ma-

TpyGOK COOTBETCTBeHHO NOJOTPETOr0 H  XOJOAHOTO
\ BO3Ayxa; 3 — pama; 4 — yCTaHOBOUHBIl wwH6ep (3a-

LITPHXOBAH); 5 — paMKa KJanasa, 6 — peryaupyio-
wHit knanaH; 7 — 3yGuatas pe#ka; 8 — 3ybuatnit
CeKTOp; 9 — HCINOJHHTENbHBIR MeXaHH3M; [0 — nepe-
XoMHBIH naTpy6oK; 0 — XapaKTepHCTHKA_ KjalaHa
L— oTHOCHTeNbHBIK pAacXol BO3AYXd; F — oTnocu-
TenbHasi MJIOWAAbL OTKPBITHS KaanaHa

~3

TaG6auna 14

KoadduumeHnTol CONPOTHBIEHHST YCTAHOBOYHOrO WHGepa M 3aCHOHKH B 3aBHCHMOCTH OT
naomwasH OTKpeiTHa (Mo TaHHbIM WHXK. JI. B. MNasayxuna)

OTHOCHTeILHAS JIo-
IAaxb OTKPLITHS LH-
6epa wujm 3acqgouku| O 0,1 0,2/0,3|0,4{0,5/0,6}0,7|0,80,9 1

Kosdpdumuent wmectno-
FO CONPOTHBJEHHUS

193

44,5 117,8 8,12 l4,02 l2,08 ’0,95 ‘0,39 0,091 0

Hccnenosanusamu ycTaHoB/IeHo, uTo Hanbosee 6aHM3Kas K JMHeHHOH pa-
Gouasi xapakTepuCTHKA K/1alaHa COOTBETCTBYeT KO3(D(HIHEHTY COMpPOTHBJIC-
HUA BeTBel Lp.y=1,34. B COOTBETCTBHH C 3THM H peKOMEHIYyeTCsl BHIGHDATh

pasMepbl CMEeCHTeJbHOTO KjallaHa, PYKOBOJCTBYSICh MJOMIANbIO NPHCOEAHHHU-
TeJbHBIX NaTpyO6KOB

Fop = 0,83-107 —Luaxe (1.23)
VHyy

rae Lyagc —MaKSC/HMaJ'lebIﬁ pacxon BO3JyXa uepes PacCUHTHIBAEMbfi TNAaTPYyGok KsaaiaHa
B M%/u;

H, y—COH;;)T;’IBJIEHHe NPHCOENHHAEMOTO pPeryJHpyeMOro  yyacTka BO3/1YX0BOIa
B KI'[M2
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MecTHBIE CMecHTeNH YCTAHABJHBAIOT, KaK MPaBHJO, B HENOCPEeICTBEHHOH
Gausoctd K 0o6cay:KHBaeMbeIM HoMelleHHaM Ecau konauuecTBo 06caykHBa-
eVBIX TOMEUIeHHH MJH MX KOMILIeKcoB GoJsee mecTH, To o6opynoBaHue 1J5d
MECTHOTO pachpejeseHdss BO3AyXa B IBYXKaHaJbHOH cHcTeMe 06XoAHTCA Ae-
HIeBJe, 4eM B CHCTEME ¢ MECTHBIMH nojorpeBaTenaMu IIpemmyniecTso IByX-
KaHaJbHBIX CHCTEM BO3PacTaeT ¢ yBeJHUEHHeM uHciaa oOcJAyKHBaeMbIX IO-
MelreHni.

B Temibii nepHoj rofa B KOHIHULMOHEPE [BYyXKaHAJbHOM CHCTEMBbI Ha-
DYXKHBIE BO3IyX (Touka 5 Ha puc 18, 6) QpuabTpyercd, a 3aTeM OXJaxKgaer-
cs B KaMepe OpOIUEHHS HJH B NOBEPXHOCTHOM OpPOIIAeMOM BO3AYXOOXJaXH-
Tesie 0 COCTOSIHHSA, XapakTepH3yeMoro ToukKo# & Ilpoxonsi uepes BeHTHaS-
TOp M KaHaJjbl, BO3JlyX Harpebaercs JO COCTOAHHS, XapaKT€PH3yeMOro TOu-
Kol 4 B KanaJje ropsdero BO3JyXa yCTaHOBJEH KajJopHdep BTOPOro mo10-
rpesa, B KOTOPOM BO3JyX HArpeBaeTcsl IO COCTOSIHHA, XapaKTepH3) eMOro ToU-
KOH 6, a IocJe cMeuleHHusl X0M0JHOr0 H NOJOTPETOro Bo3Ayxad, B 3aBHCHMOCTH
OoT MOTpeGHOCTH KaXKAOTO H3 IOMelleHuH, BO3JYyX IpHOOpeTaeT mapamerphbl
2a, 2p, 2m u noctynaer B IOMEUIEHHs, e, aCCHMUAHDYSA H3OBITKH Tem1a B
BJaary, npuobperaer napamerpnl Ja, Ip, Im

i}

L ——

8 b o } p b n
l LK, v ck v cK
K o—f ® EZ: 4 m
5
) . 1 4
{ k|
P88
Tennowocumens X DIIUEOHU[UMPII.&
10 ———-——-——i — - — - e e et e
| ' *l—@/ K12

Puc 19 llentpajnHas MHOTO3CHAJbHAsAs ABYXKaHa/lbHas CHCTeMa KOHIHIUOHHD Bd
HHUst BO3JyXa C IOBEPXHOCTHEIMY TeIJooGMeHHHKaVH, paboraiouias C PeunpKy TanHei
0 IBYXBeHTHJSTOPHOU CXeMe

113-3a HEIJIOTHOCTH KJANaHOB y MeCTHHIX CMecHTened MHHHMaJjbHast
TemrepaTypa Bodayxa (cM puc 18, 6), KOTODYIO MOXKHO IPHTOTOBHTBH 1.152
NOMELUEeHHS B TeNJblfl MepHoL rofia, cocTamJseT
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f2p=(l—72) l'4+ﬂl'5, (124)

rue 1 — HeIUIOTHOCTb 3aKPHITOrO KaHaja Ha IIPOXOJe MOJZOTPETOro BO3AyXa B M0-
JIiX OT CYyMMapHOro NOCTYIVIeHHst BO3/yXa uepes kJaanan (ot 0,05 po 0,1—

YTOUHSIETCST 10 JAHHBIM 3asona-n3ro*roxsme.r1ﬂ§‘;
fypy Iy ¥ lg — TeMIepaTypH BO3AYXa B KaHajlaX NOc/e CMeCHTelds (MHHMMajbHas), Xo-

JIODHOrO ¥ TelJioro BO3gyXxa.
CoOTBEeTCTBEHHO MOJe3Hasd NPpOU3BOAUTENBHOCTE CHCTEMBI OIpenesasieTcs

paboueft passocTeio Temneparyp Af, —tl—tgp , TIe I CPpCAHCB3BENICHHA]
TeMnepaTypa 00CJYyKHBAEMbIX nomememm paBHas

tIaLla+tllep+“'+tlmL1m
L,a+L1p+...+L,m

MakcuManbuasa moJsie3nass NPONYCKHAs CHOCOGHOCTh KaHaja XOJOJHOTO
BO3JyXa npunnMaercs pasHoli L (1—n) B M3/4, a BO31yX0OBOL2 TIOLOTPETOrO
Bo3nyxa — oT 50 po 70% oT Hee U TONBLKO B PefKHX cAydYasgx MPHHHMAETCH:
pasHo#t 100%. OTclona Temneparypa B KaHaje NMOAOTPETOro BO3AyXa B Tel-
JAbIH TepHoj rofa JpoJxKHA ObiTh paBHA:

At
t5_”t20+k (1

rie ky— nponyckHast crnocoGHOCTh KaHana INOJOrpeToro BO3AyXa B JOJSX OT NPCNYCKHOM
CIIOCOGHOCTH KaHaJ/la XOJI0AHOro BO31yXa,
#). — cpeanas TeMmepatypa BBOJMMOro BO3AyXa [pu MaKCHMaJbHON HAarpyskKe B Tell-

JIBI{ IepHOJ roja, PaBHas:
tg Ly A+t Lyp-... ¢, L
t2c= 2a™~2a 2p 2}2 2m “2m epaa; (1'27)

L=Ly;+ Ly, +...4- Ly,,— monesnas NpoH3BOAMTENBHOCTD CHCTEMEL B M%/4.

B xosonnerii mepuon roxa HapyXHBHA Bo3ayx (cM. HA pHc. 1.8, 6 Touky
15) noporpesaercst B Kajopudepax mepBoro noJorpesa A0 COCTOSHUH, Xa-
pakrepudyembix Toukamu I4, 17 u I8, yBnaxusiercd H IpHoGpeTaer mapa-
MeTpbl, COOTBETCTBYIOLIHE TOuKe /3. 3aTeM BO3JLyX NPOXOAHUT Yepe3 BeHTHJ -
TOp ¥ BO3AyXOBOJBl (HArpes B KOTOPBIX B XOJIOJHBIH NepHOJ Trofaa He YUHTHI-
BaeTcs), 4acTh €ro NoJorpeBaeTcs B KajdopHdepax BToporo nojgorpesa d Ino-
CTynaeT B KaHaJj NOJOTPETOr0 BO3AyXa C apaMeTPaMH, XapaKTepHU3yeMbIMH
TouKoH 16. OcTanbHOH BO3AYX NOCTyHaeT B KaHaja XOJONHOIO Bo3fyxa. 3a-
TeM INPOM3BOJMTCS cMellleHHe BO3JyXa B CMECHTeNdX, B pe3yJabTaTe Uero Bo3-
oyx ¢ napamerpamu /2a, 12p, 12m moctynaer B noMenieHHe u nproGperaer
TaM napamertpsl Ila, 11p, 11m.

Ecau B KakoM-1160 H3 NOMelleHHHA OTCYTCTBYIOT B/AATOBBIAGACHHS, TO Na-
paMeTpH BO3JyXa B HeM H3MeHAOTcd., HanpuMep, B NOMeUeHHH p OHH MOryT
CTaTh JIETOM NapamMeTpaMH, 0603HAUEHHLIMH TOYKOH 1}, sumoii—rtouxoir 11}
BMECTO MapameTpoB, 0603Ha4YEHHBIX TouKamu [, u 11,

ABTOMAaTHUECKOE pPeryJHpPOBAaHHEe H KOHTpOJIb CHCTeMbI OCYILeCTBAARTCH
cnenyomuM o6Gpaszom. Tepmoperyasartopwl Iya, Tip u T ym, ycTaHOBJIEHHBIE
B MOMEUIeHHSIX @, p U /M, yNPaBJsloT COOTBETCTBEHHO MECTHBIMH CMECHTeJs-
mu CK,, CK , u CK,, , a Tepmoperyasaropel Iy u Ts u knanaun K4, K5, K6
u K7 padoraloT TaK e, KaK H y CHCTeMBl, I0Ka3aHHOHK Ha pHc. 1.2. TepMOpe-
ryaaTop T4, yCTaHOBJEHHBIH B KaHase MocJe KaJaopU(epoB BTOPOTO NOAOTpe-
Ba, ynpaBJfAeT KJamaHaMy MOAAauH TelaoHocHTenasd K9 u BO3XYIIHBIMH KJja-
nanamu KI[0. Perynarop craTuueckoro fas/jeHusi [y ¢ NOMOUILIO KAANAHOB
K& BrlpaBHHBaeT CTaTHUECKOe AAaBJeHHe B MarucTpajbiblx Kanansax. Ecau
cMecHTesdbHble kKJaamausl CK cHaG:XeH HHAMBHAYAaJbHBIMH peTy/siTOpaMi
pacxoma, To yCTAHOBKA MAriCTpanibHBIX KiaanaHos K8 u pery/aatopos pasie-
Huga /{, neo6sg3areabHa.

Pa6ora nByXKaHaJbHOH CHCTEMbI JOJ:KHA KOHTPOJHPOBATHCS MECTHHIMH
HJH JaJbHOMEDHBIMH NPHOOpAaMH IO aHAJOTHH ¢ KOHTPOJEM CHCTeVbl, TpH-
BenenHol na puc. 1.2, JIOMONHHTENBHO K 3TOMV cJelyeT KOHTPOJHPOBATH
TeMmepaTypy B TOuKe {, 3a KaJopudepoMm BTODPNTO NOLOTPeBa.

epad . (1.25)

1=

2pad, (1.26)

n)
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Eca¥ nopnep:xanye NOCTOSHCTBA BJIAXKHOCTH B NMOMENIEHHSX HE 3ajaHo,
TO EBYXKaHaJbHble CHCTeMbl NPOEKTHPYIOT C MOBEPXHOCTHBIMH BO3JYX00XJa-
autenamu (cM. puc. 1.9). Bosayxooxsagurtens pasmellaeTcss B Kanaje XoO-
JOAHOTO BO31YyXa, 4To GoJiee O9KOHOMUYHO, UeM pa3MmellieHUe Ha CTOpPOHE Bca-
CHIBaHUSA, TaK KaK BO3/JyXOOXJaXuTeJb OyJeT OXxJaxAaTb TOJbKO BO3IYX,
KOTOpBIl IPOXOAHUT IO 3TOMY KaHaay. B uactHOM ciyyae B KaHaJje XOJ0IHO-
ro BO3Ayxa B KayecTBe BO3AYXOQXJaZUTeNas MOryT OLITb YCTAHOBJEHBI KaMe-
pa OpoLIeHHs HJM MOBEPXHOCTHHIH OpOLIaeMblii BO3AYX00XJaZUTeNb, KOTO-
pble B XOJIOAHBIH NMEepHon rofxa MoryT ofeclnedyuTb yBJaxKHeHHe BO3AyXa, MO-
JAaBaeMoro B IloMellieHHe. YcTaHaBJMBasg YBJAXKHUTEAH TOJbKO B KaHaJje
XOJIOZHOTO BO3JyXa, cjeiyeT NpelycMaTpHBaTb MaKCHMaJbHOe COKpallleHHe
KOJHYECTBA TOPAYEro BO3AYXA, NORABAEMOr0 KOHJHIHMOHEDPOM, H, CJIEA0BA-
TeJbHO, MaKCHMa/JbHOe yBeJHYCHHE TaMOepaTypsl C UeNbl0 YMEHbUIEHHA
KoJieGaHUil BIAKHOCTH B NIOMELICHUSAX.

B 1#ByXKaHaJbHOH cHCTeMe, pafoTrawiled ¢ penupkKyasinued (cm
puc. 1.9), tepmoperyasitop T B KaHaJje NMOZOrPETOTO BO3IAYXa peEryjupyer
paboty Kasaopudepor BTOporo nomorpesa kijamnanom K4. [Ipu stom mocren-
HHH MOxeT ObITb COJIOKHPOBAH C KOPPEKTHPYOUIMM TepMoperyadTopom 7y
MOJYYAIOHM HMIYJbC OT HapyKHOH TeMnepaTtypbl. B X0/m01HEI IepHOA To-
Ja tepMmoperyasitop T MO Mepe CHUXKeHHSI Hapy:KHOH TeMmIlepaTyphl IOCTe-
IeHHO yBeJHYHBaeT TeMIepaTypy B BO3LYXOBOAe IIOJOTPETOro BO3AyXa A0
HaHuBbICIIEH, @ TPH NOBLIIIEHUH HAPYKHBEIX TeMIeparyp IOCTeleHHO CHHXKa-
€T ee N0 MHHHMaJ/JbHOH. BciexcTsre 3TOro B X0/104HBIE NMEPHOABLI HE MpPOHC-
XOAHT OTKJIOHEHHs CTBOPOK cMecHTeabHbIX KnanaHos CK,, CK, u CK,
NoJIoKeHHs], OJH3KHe K NMOJHOMY 3aKPBLITHIO, 4TO yJayuliaer 6ajaHc AaBie-
HHH B CHCTEMe.

Tepmoperyasitop T4 B XOJOAHOM BO3AYXOBOAE MOJJEp:KHBaeT TeMIepa-
Typy Ha IOCTOSIHHOM YpOBHE, He NpeBblllalomeM 3aJaHHOH TOYKM pochl (Ha-
npumep, 13°C). [das 3T0ro B X0J0AHBIN NepHOA roga TepMmoperyastop Ty pe-
TyJupyeT pacXox Hapy:KHOro Bosgyxa knanaHamu K7 u K8 u Harpes Bo3ny-
xa B KaaopHdepax nepporo nogorpesa kiaananom K6. Ilpu nosbimenuy na-
PYXHOI TemNlepatypsl Bbille 3afgaHHoir (13°C) B BO3LyxOoOXJMaguTenab roja-
eTcsag XOJI0NHAast BOAA, pacXoXd KOTOPOH peryJupyercsi TeM Ke TepMOperyJs-
topom T4 ¢ moMouibio Kianada K3. Ecau temmepaTtypa Hapy»KHOI0 BO31yXa
npubnuKaercsl K BeJHYHHE, IPH KOTOPOH BO3AYXOOXJaJHUTeNb HE MOXKET
o6GecrneyuTh OXJaXKAeHHe NOMeNIeHHH, TepMoperyasTop T, coKpamiaer mo-
Jlauy Hapy:KHOrO BO3AyXa A0 MHHHMYMa, IpUKpEIBasi KnanaH K7 u OTKpbiBas
ki1anaH K8 na xaHaje peUUPKYJISAIHH.

st sxoHoMuuno# paboTtel Tepmoperyastop T, HOJKEH peryJjHpoBaTh
TeMIepaTypy N0 MOKPOMY TepMOMETPY, HO AJsl yNpOIIeHHs 00CHy:KHUBAHHA
OH YacTO BBLIMOJIHSAETCS CyXHUM, IIpH 3TOM €ro HacTpauBaIOT Ha XapaKTepHYIO
TeMIepaTtypy AJs DaHHOH MECTHOCTH.

Perynatopel naBnenus [/ u [I2 mopmep:KUBAWT IIOCTOSIHHOE CTaTHyec-
KOe JaBJieHHe B XOJNOJAHOM M TelJIOM BO3AYXOBOZAX C MOMOLIbIO K/JIANaHOB
K12 u K13 (ecau cMmecutesbHble Knananbel CK He cHa0KeHbl HHAMBUAYAb-
HBIMU pery/saTopaMu pacxofda). B Tex cayuasx, xorfia HeoOXOZHUMO peryJiu-
pOBaTh BJIAXXKHOCTb BO3AYyXa B XOJORHBIH MepHOX roja, B CHCTEME JO BEHTH-
aatopa (cM. puc. 1.9) MoxeT ObITb YCTAHOBJEH YBJAXKHHTENb BO31yXa ¥B-
JaXKHHTEJNb MOXKHO PEeryJHpOBaTh BJAAroperyasitopoM, yCTaHOBJEHHBIM B Ma-
THCTPaJIbHOM pPELHUPKYJ/IALHOHHOM BO3AYXOBOJAE.

8. OCOBEHHOCTH LLEHTPAJIbHBIX CUCTEM
KOHAWIHOHHUPOBAHHUSA BO3AYXA CPEAHEIO U BbICOKOIO
JABJEHHHA

ueHTpaJIbI{bIe CHUCTEMEI CpeaHero U BBICOKOIO JaBJdeHUN CJelyeT npume-
HATb B VHOTOKOMHATHBIX MHOTO3TaMHbIX OOL[ECTBEHHbIX H AJAMHHHCTPATHB-
HbIX 3A&HHsX, B 3LdHUAX HAYUYHO-UCCJIEAOBATIBCKHX HHCTHTYTOB 1 KOHCTPYK-
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TOPCKHUX OIOpO, TOCTHHUI M OOJbHUI| KaK BHOBb CTPOSIIIUXCA, TAK U B Cylle-
cryroiuux. LlenTpasbHble KOHAUUMOHEPBI STHX CUCTEM NpPaKTHYECKH He OTJIH-
4a10TCA OT NpHMEHsAeMBEIX B CHCTeMax HH3Koro pamaenust. CKOpOCTH BO3AyXa
B $uAbTpax, NOAOTpeBaTE/IsAX, OXTaTUTeNsIX U (QOPCYHOUHBIX KameDax NpH-
HHMAIOTCS TAKHMH 2Ke, KAK B CHCTeMaxX HU3KOrO JaBJieHHSl, a CKODOCTH [BHU-
JKeHHs BO3IyXa M0 MardcTpaJbHEIM MPHTOYHBIM KaHajaM peKOMeHZYercs
MpPUHUMATb COrJIacHO NaHHBIM, NpHBEJdEHHEIM B TabJ/. 1.5.

Ta6auuma 1.5

CKopoCTh BO3AYXa B MAarHCTPadbHbIX MPUTOYHbIX Kanatax CKB cpefnero u BhicoKoro

naBienuit
Hponyexuas °“°°°if‘.»,°ﬁ,“’ yuacTka B THC. | 155 | 5—10 | 10~17 | 17—25 | 25—40 | 40—70 | Bonee 70
MakcumaJdibHasi CKOPOCTh BO3JlyXa l B
MICEK v v v v v v o o v w0 T 12 15 18 20 23 25 30

Penupkynsuuonnsie Kanaast CKB Bbicokoro u cpexHero fasienuit o6bly-
HO pPAacCUHTLIBAIOT HA Te XKe CKOPOCTH, YTO U KaHaJbl CHCTEM HH3KOro gasJje-
Hus. [IpuMeHeHHe GOJbIIMX paboOuuX pasHOCTEH TeMIepaTyp MeXKAY BO3NY-
XOM B TNOMEINEHHSX H NOJAaBaeMbIM BO3JLYyXOM, AocTuraromux 18° u Bbicoxue
CKODOCTH BO3[yXa YMEHBMIAIT ceyeHHe KAHAJIOB K AAIOT 3KOHOMHIO B Pacxo-
JIOBaHUH IOJNE3HHIX IJomajged ¥ 06beMOB B 3[aHHUSAX.

PaccmaTpHBaeMbIM CHCTEMAaM CBOHCTBEHHBI MOBBILIEHHblE PAacXOAbl 3Hep-
TMM Ha XoJoJocHalxKeHHe BCACACTBHE CYIECTBeHHBLIX NOCTYNJEHHH TenJa,
BHIAENSIIONIErOocs 3a cyeT paboThl BEHTUAATOPOB CpelHera U BLICOKOro JaBJe-
HUH K CHUIKeHHS TeMOepaTypel HClIapeHds XOJOAHJIbHOrO areHTa, HeoOXoxH-
Mo#l gas GoJsee ray60KOro OXJaKIeHUs BO3ZyXa.

Opnoxanaabuble CKB BEICOKOrO M cpefiHero AaBJCHHH HaCTO BHINOJHAIOT
IIpAMOTOUHBIMH M DAacCYHTHIBAIOT HA NOJAuYy TONbKO HApY:KHOro BO3AyXa B
o6beme, TpebyeMoM AJs1 00CAYKHBAeMbIX MOMELIEHHH CaHHTapHBIMH HOpMa-
MH. HacTb HArpy3okx IO TelJy H X0J01y, KOTOpasi HE MOKeT ObITh MOKDBITA
IPHTOYHBIM BO3AYXOM, IeperaeTci Ha MeCTHbIe YCTAHOBKH.

Inst 60pbOBI ¢ LIyMOM, BbI3bIBAEMBIM 3HAYHTEJNbHBIMH CKOPOCTSMH BO3-
JyXa B KaHaJax, MOMHMO MarucTpaJ/bHbIX MIYMOIJYLIMTENEH Nepel KaKAbIM
YyCTPOUCTBOM JIsl BHIMyCKa BO3AYXA YCTAHABAHUBAIOT AONOJHHUTE/bHbIE MecT-
Hbi€ HIYyMOIJIYIINTEJH.

K nmocronncTBaM 0JHOKaHaJbHBLIX CUCTEM CpeLHEero H BbICOKOrO AAaBJEHHH
oTHocATCcA: Goabluon pamuyc jaefictBus  (cpoimie 100 #); BO3MOMKHOCTD MO-
3TaXHOTO CTPOHTENbCTBA H BBOJA B 3KCIJyaTaiuio (IpU HUKHEH pa3BOXKe);
HallexKHOe M TMOKOe perynHpoBaHue TeMIepaTyphl BO3AyXa B NOMeEILeHHAX;
BHIMIOJIHEHHE OTONUTE/bHBIX QYHKUHUHA B 3MMHee BpeMsl, IpHYEM IpH MONLOKOH-
HOH mojaue BO3LyXa YMEHLINAKIOTCS HENpPUATHbIE XOJOJHBIE TOKH OT OKOH,
MaJble TabapuThl BO3JYXOBOLOB M IIEHTPAJbHBIX KOHAHIIHOHEPOB.

HepmocraTku ORHOKAHAJBbHLIX CHCTEM CpeJHEro M BHICOKOTO HABJEHHH:
Gosbiiast nepBoHayaJbHas CTOHMMOCTb; CpaBHUTEJbHO BBICOKHE 3KCIAyaTa-
IIHOHHBIE PACXOAbl; MOTPEOHOCTL B TENJe H B JeTHee BpeMs AJd peryaHpoBa-
HUSL TeMIepaTypbl BO3AyXa B NOMEIEHUSAX; TPYRHOCTb YBSI3KU CONPOTHBRIJIE-
HUil oTBEeTBJIEHHH H ofecrneyeHUs a3pOAUHAMUUECKOH YCTOHUMBOCTH CHCTEM:
HeOOXOAUMOCTb aKycTHYecKoil 06pabOTKH BO3ZYXOBOZOB U BBIIYCKHBIX yCT-
poficTs.

IByxxanaibibie CKB cpeaHero u BbICOKOrO JaBJeHHH NPUHUUNHAABLHO
He OTJIMYAITCs OT paHee ONHCAHHBIX JBYXKaHAJbHBLIX CHCTEM HUM3KOIO AaBJe-
Husi, HO I/l NPUTOTOBJIEGHUS BO3AYXa 3/eChb IPHMEHAIOT HECKOJBKO HOBHIX
cxeMm, gaufoJjiee pacnpocTpaHeHHble U3 KOTOPBIX NpHBedeHw! Ha puc. 1.10.

Cxema 1 (puc. 1.10, a). B nenrpanbHOM KOHAUIHOHEDE B XOJOAHBLIH me-
pHOI rofa NpOU3BOJHUTCA YBJAaXKHeHHe, a B TENJIBIH NePHOJL — OXJaXKAEHHe U

3 3ax 665 33



Ly mun

Puc. 1.10. CxeMbl WPHIOTOBHTE/BHBIX HeHTPOB ABYXKAHAJNBHKIX CHCTEM
KOHIAHUHNOHHPOBAHHUSI BO3AYXa

Q — CHCTéMa C YBJaXXHEHHEM H OXJIaXJeHHeM B KaHalje XOJOLHOro Bo3ayXa; 6 —
CHCTEMA C oXJIalHTeJeM MepBOH CTYNEHH; 8 — CHCTEMa C JABYMA NPHTOYHLIMH BeH-
TUAATODaMH; 2 — CHCTEMa ¢ YBJaXKHEHHEM H OXJAaXAeHHEM Bcero MOPUTOYHOrO
Bo3ayxXa; ! M !’ —NpUToUHBlE BEHTHASTODH; 2 — BRITSXKHON BEHTHANTOP; 3 — Ka-
Jdopudep Neproro NOZOrpena; 4 — dbuabtp; 5 — opomaeMuili BO3AYXOOXJIATHTENb
(unn dopcyHouHas KaMepa); 6 — kanopudep mToporo nojorpesa; 7 — BO3AYXOOX-
JlapuTeNb NEPBOX CTYNeHH; 8 — KaHad ropsvero BO3AYyXa; 9 — KaHal XOTORAHOTO
BO3I Xa



OCyUIKa TOJBKO TOr'0 BO3JyXa, KOTOPhIl HaNpas/asieTcst B XOJOXHBIN KaHaJ.
B ropstumit Kamasi BO3AyX Hanpasjsercss 06e3 06paGOTKH ero BOJOil, T. €. C
HENOCTOSIHHBIM BJIAarOCOJIepKAHUEM.

Cxema 2 (puc. 1.10, 6). Ha suHuu npuema Hapy:KHOrO BO3JyXa yCTanas-
JHBAIOT BO3AYXOOXJaIuTe/b NePBOH CTyNeHH 7 H NPH HapyXKHLIX TeMIepaTty-
pax Huxke 20°C arta cucrema paboTaeT TakK Xe, Kak H cHcTema no cxeme l.
JleToM MHHHMAJbHOE KOJHYECTBO HApYKHOrC BO3AYyXa OXJaxJaeTcd B oXJja-
IMTeNe NepBOM CTyNeHH, a 3aTeM CMEIIHBAeTC ¢ PeHHPKYJIANUOHHBIM BO3NY-
xoM. TemnepaTtypa Bo3ayxa Ha BbIXOZAE U3 OXJIa[JUTe/]s NepBOH CTYIICHH JOJIXK-
Ha TOAJEepPIKHBATLCS HA TAKOM YpPOBHe, YTOOHI MOC/Je CMELIMBAHHA ero C pe-
LMPKYIAIHOHHBIM BO3AYXOM OTCYTCTBOBaJa HeoOXOAMMOCTb MONOrpeBa BO3-
LyXxa B ropsiueM KaHaJe.

[IpexnBapurenbHOe OXJaxKIEHUE MOXKET NPOHM3BORMTHCA BOJOH 0osee Bbl-
COKO TeMIepaTypbl (H3 peKH HJIH apTe3HaHCKOH CKBaXKHHHI), B TO BpPeMs
KaK B BO3AYX0O0XJaAuTeAb BTOPOM cTymneHn (mpu ¢,>50%) Heo6xoaUMO
nojaasaTbh BOAYy ¢ Temnepatypoi#l mopsaaka 5°C. DkoHoMHueckas 3(QdeKTHs-
HOCTb NIPEABAPUTENbHOTO OX/MAXKAEHUS YBeJIUYHBAETCS C NOHHXKEHHeM TeMIle-
paTyphl XOJIOJIOHOCHTENS, IOJaBaeMOT0 B OXJaJuTtesab BTOPOH CTYNEHH.

Cxema 3 (puc. 1.10, 8). Cucrema nmeer J[gBa NPHTOYHBIX BEHTHJAATOPA,
KaxKAblH U3 KOTOPHIX PAaCCUUTHIBAIOT HA MPOMYCK MOJOBHHBL OOLIErO KOJHYe-
CTBa NPUTOYHOro Bo3nyxa. Ilpu pacueTHOH TeMmepaType HAPYKHOTO BO3AyXa
JJIsl XOJIOXHOrO NEepHOfa rofa u npu 6osee BHICOKHX TeMIeparypax cHCTeMa
paboTaeT Ha cMeCH Hapy:KHOTO H pPelUpKyAsLHOHHOrO Bo3Ayxa. [loka Temme-
paTypy BO3AYyXa TO MOKPOMY TEDMOMETPY 3a BEHTHJAATOpPOM I’ MOXKHO nox-
JIepKHBATh NOCTOSHHOH, BO3JEHCTBYIOT Ha TENJOOTAAYy KaJjopHbepa mepso-
ro NOZOTpeBa, COXpaHAA NOCTOAHCTBO OTHOLIEHHS DACXOJ0B HAPYXKHOTO H
penHpKyJIAIHOHHOTO Bo3nyxa (Hampumep, Hapy:xkuoro 0,25 L u 0,75 L peuup-
KyJALHOHHOTO), IPH 3TOM CTPeMATCA BBOLHTL B CHCTEMY MHHHUMAaJbHOE KOJIH-
4YeCTBO Hapy:KHOTO BO3LyXa.

PenypxyaauuoHHbIH Bosayx B koauuectse 0,5 L npoXoZuT yepes BeHTHA-
TOp, YCTAHOBJEHHHH Ha KaHaJje ropsAuero BO3AYyXa, a OCTajJbHOe KOJUYEeCTBO
Bo3nyxa, paexoe 0,75 L—0,5 L=0,25 L, npoXoAHT Yepes3 IePBYI0 NEPEMbIUKY
MeKIy KaHaJaMH, CMEIUMBAeTCH C HapYyXKHBIM BO3AYXOM, CMecCh BO3Jyxa B
koauuectse 0,5 L mocrynaer B sentuasrop I’. TpeGyeMmoe KOJHYeCTBO BO3-
nyxa BeHTHasiTopoMm I’ momaercs B (OPCYHOUHYIO KaMepy, a OCTaTOK uepes
BTOPYIO NepeMbIYKY MOCTYNaeT B KaHaJ FOpsfiuero BO3jAyXa H ONfTb CMelIUBa-
eTCsl TaM ¢ PeLHPKYJAIHOHHLIM BOSLYXOM.

[To okoHUaHHH XOJIOAHOTO MepHo/a rofa OTK/I04aeTcs Kajaopudep nepso-
ro Mojorpesa, OTKPLIBAeTCS KJanaH AJs HNPONycKa AONOJHUTENbHOTO KOJIH-
YyecTBa HAPYXKHOrO BO3/yXa M NOCTOAHCTBO TEMIIEpPaTyphl CMECH MOAJepKH-
Baercd peryJupoBaHHEM COOTHOIUEHHS PacXof0B HAPYXKHOTO M PELHpPKYJIsi-
uMoHHOro Bo3ayxa. Cucrema npu 3ToM paboTaeT aHaJOrHYHO CHCTeMe, pabo-
Tamolleit no cxeme 1. B uATepBase TeMmepaTyp Hapy:KHOro Bo3gyxa 12—
20°C cuctema paboTaer Kak NpsAMOTOYHAS.

I1pu Temnepatype Hapy:xxHOro Bosayxa £, =20°C ¥ OTHOCUTEJALHOM pac-

xoZe ropsuero Bospyxa G, <0,5 B cucTemy noctynaer MUHUMAaJIbHOE KOJH-
YecTBO HapPYXKHOTO BO31yXa, IPH 3TOM coOTHOWeHUe Ly : Ly, BHOBb moanep-
»KMBAeTCA NOCTOAHHLIM M DaBHLIM Npu npuHATOM npumepe 1 :3. UacTs pe-
IMPKYJNSUHOHHOrO RO34yXa IIOCTYNaeT depe3 INepeMbluky /, cMmewuBa-
€TCsl B paBHLIX JHOJSIX C HADYXKHBIM BO3JYXOM H IPOXOAHT uepe3 BEHTUAATOP
I’. Ipyras yacTb PEHHUDKYJSAIMHUOHHOTO BO3/AyXa NPOXOAUT YE€PEe3 BEHTHJA-
T0p 1, a 3aTeM B 3aBHCHMOCTH OT COOTHOILUEHUS PACXOLOB XOJOAHOTO U TOpS-
4ero BO3JAyXa B CACTEMe 4aCTHUYHO MOCTyMaeT B KaHAJ ropsuero BO3fyxa, uya-
CTHYHO NPOXOIUT uYepes MmepeMbluky //, cMelIMBaeTCA W NMOCTYNaeT B KaHad
XOJIOAHOTO BO3IyXa.

ITpu OTHOCHTENBHOM pacxolie Topsidero Bosayxa G, >>0,5 nepeTekanue
BO3/lyXa yepes mepembluky [/ OTCYyTCTBYeT HJHM OH HANpaBJEH B CTOPOHY

»
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KaHajia ropsiuero BO3AyXa. B 3TOM ciyuae B IOMelleHHs, NOTpebJsionne
TOJIBKO ropsiunfl BO3AYX, He MOCTyNaeT HapyKHbIH BO3AYX, YTO ABJASETCA HELO-
CTaTKOM paccMaTpHBaeMOH CXeMEl.

OTHocuTeJbHAs BJ4XXKHOCTb BO3/yXa B IOMeIIEHHH M3MeHsAeTCs B Teue-
HHe TOMa NPaKTHYeCKU Tak e, KAK B cucTeMme, paboTaomel no cxeme L.

Cxema 4 (puc. 1.10, 2). B cucreme Becb NPUTOUHBIH BO3AYX MPOXONHUT ye-
pes BO3IYXOOXJaJAHTe/b W NPHHMMAET Ha BBHIXOJE U3 HEro TeMIepaTypy TOu-
KM POCHl XOJIORHOTO BO3jyxa. B xanase X0JI0[HOTO BO3JyXa NOCTENHHE J10-
HNOJHHTEIbHO He o6pabaTriBaeTCs, a JOorpeBaercd B KanaJjie TOpPsiuero BO3AY-
xa 10 TpebyeMOil TeMImepaTypHl, COXpaHsfif TO Xe Baarocofepxkatnue. Cme-
LIKHBAaHHE XOJOAHOTO K TOpPSUero Bosayxa npoHcxomur mpu d=const. OTHO-
CHTeJbHAsl BJAAXKHOCTb BO3JAyXa B NOMeINEHHH H3MEHSETCst TOJbKO B
3aBHCHMOCTH OT BHYTPEHHHX Harpysox.

Takum 06pasoM, paccMaTpHBaeMas cXema ofecneunsaer nOCTOSIHCTBO OT-
HOCHTEJbHOHN BJaXHOCTH B 06CAyxKHBaeMOM nomenieHnd. OQHaKo B 3TON CH-
cTeMe Ha OXJaXKJAeHHe BCEro IPHTOYHOrO BO3/AyXa A0 NapaMeTpoB, NPHHATHIX
AT KaHaja X0JOJZHOTO BO3JyXa M Ha Harpes NOCJAeNHero B KaHale ropsue-
ro BO3[yXa, 3aTPayHBAIOTCH JOMOJHHTEbHbIE KOJHYECTBA TellJa H X0J0/a.

Cxema 5 (cm. puc. 1.10, @). Dra cucrema OTIHYaeTCs OT CHCTEMBI, pabo-
Tawoued mo cxeMe 1, TeM, 4TO B KaHaJle rOpsiYero BO3JyXa yCTaHaBJIHBAETCA
pomoJHuTebHas (opcyHouHas KaMmepa § (1moxasaHa NyHKTHPOM), KOTOpas
paboraer ToJbKO NMPH TemmepaTypax HapyxKHOro sosayxa o 12°C. ¥Ycranos-
Ka 3TOH KaMmephl NMO3BOJISET JOBECTH BO3JAYX B KaxKIOM H3 KaHAJ0B 10 TeM-
nepaTypbl TOUKH POCBHL. 3aTeM NPOU3BOAMTCA Harpes ropsyero Bo3ayxa, Ko-
TOPBIM IIOCJAEe 3JTOr0 CMelUMBAaeTcs C XoJaOAHbIM 1npH d=const. B aroi
cHCTeMe H3MeHeHHe aGCOJIOTHOH BJAXKHOCTH B NOMELIEHWH O0YCJIOBJIMBAET-
Csi TOJIbKO TOCTYNJIEHWSMH BJard OT BHYTPEHHHX HCTOYHHKOB.

JI. H. HeniMapx npoussena CpaBHeHHE 3SKOHOMHYHOCTH pacxojoB
Temjaa H XoJoja A8 BCeX ONMCAHHBIX Bblllle IATH CXeM IPHUTOTOBJIEHHS BO3-
ayxa. Ilpu pacdere pacxonza Temra H X0J04a YUHTBIBaJach AJHTENbHOCTD
CTOSIHUS HapyXKHBIX TeMnepaTyp (knumat Mockebl), BpeMs AeHCTBHS COJ-
HeyHOl pafuauuu ¥ Haubojee BepOSATHBIE PeKHMbl H3MEHEHHS BHYTPEHHIX
Harpys3oK.

[Ipu pacuere 3aTpar Temja M XOJOAa AJs cHcTeMBl, paboTamomuiel mo cxe-
ve 5, IpHHHMAJ0Ch, UYTO B IOMEIIEeHHH MOJAJepKHBAaeTCa Ta Ke TeMIeparty-
pa M BIaXHOCTDb, YTO U AJA CcHCTeMBbl, paboTawmeid no cxeme 4. B cucreme,
paboTaronieil 10 cXeMe 2, pacXOAyercsi CTOJNBKO e Telsa H X0J04a, CKOJIbKO
B cucTeme, paboTalomel no cxeme 1.

OTHOCHTe/IbHbIE BeNTHUHHBI TOAOBLIX PAacXol4oB Tellja H X0JIOAa NMpUBE/e-
Hbl B TabJ. 1.6.

Ta6auna 16
TFonoBLie pacxoAn! TN M X002 HA OLHO NOMeieHite

TopoBule pacxoss B %
Cucrema
Tennaa xoJqiopa
(. yBJaXHEHMEM } OXJAXKIEHHEM TOJNBKO XOJORHOrO BO3JyXa
(cxemul 1 M 2) . . . . o v 0 0o e e e 100 100
C npyMs DPHTOYHEIMH BeHTWIATOpaMM (cxema 3) . . . . . . 96 103
C yBJaXHeHHEM H OXJaXKIeHHeM BCEr0 NPHTOYHOrO BO3AYXa B
TedeHdhe BCero ropa {cxemMa 4) . . . . . . . . . ... 107 132
C (yBraxueHHeM M OXJaXKJeHHeM XOJOJIHOTO H TOpAyero BO3-
flyXa 3HMOH M C PeryJMPOBAHHEM BJAXHOCTH B JeTHHH Ie-
puon (cxema 5, mpepnoxensas E. E. Kapmacom) ., . . . . 107 132

Kax BugHOo u3 Taba. 1.6, pacXoAn TelJa H X0J0Ka B CACTeMe IO cXe-
Me 5 paBHBl COOTBETCTBYIOLIMM 3aTPaTaM 9HEPTHU B CHCTeMe M0 cxeMe 4 NpH
YCIOBHY NOAAEPKaHHA OJHHAKOBLIX MapaMeTpoB B OOCIyXKHBAeMOM IOMe-
mienud. I[Ipu croumocty xoaoxa 1,7 kon. 3a 1000 Kxkas u Tenna, nonyyaeMoro
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or T3L, 3,3 py6. 3a 1 maH. xkkax, JI. M. Hefimapk onpeneanna cTOMMOCTHOE
BhIpaXKeHHe HalJeHHbIX PacXOZOB dHEPTHH. DKCIIyaTallMOHHbIE 3aTpaThl Ha
TEeIJIO U XOJIO[ B CHCTeMe II0 cXeMe 2 He OIleHHBAJHCh U3-3a OTCYTCTBUS HaH-
HBIX O CTOMMOCTH HH3KONMOTEHIIHaJbHOTO X0JI014a.

TlpunuMasi BeJHYUHY SKCIJyaTalMOHHBIX 3aTpar B CHCTeMe IO cxeMme |
3a 100%, Gbl10 mMoJAyueHO COOTHOLIEHHEe 3aTpar JAJfl pasauyHBIX JABYXKa-
HaJbHHIX cHCTeM (Tabua. 1.7).

Ta6numa 1.7

CpaBHmeanue 3aTparhl Ha TEIJIO K X0/10[ B NBYXKAHAJbHBIX CUCTeMaX

c CpaBHHTe/IbHBIE 3aTpa-
HCTEMa TH B %

C yBJraxHeHHeM H OXJaXJeHHeM TOJBKO XOJONHOTO BO3AyXa (cxe-

- ) 100
C IByMA NpUTOYHLIMH BeHTHJATOpamHM (cXxeMa 3) . . . . . . . . . 84
ObGecneynBaiolas pery/MpoBaHMe BJAXHOCTH B TIOMelEHHH HJH TNOX-

llepXXHBalOIIas ee HA 3aJaHHOM ypoBHe (cxeMa 4 wiH 5) . . . . . 119

Kak Bunno u3 Taba. 1.6 u 1.7, nanGosee 5KOHOMHUYHOH C TOUKH 3peHHs
3aTpaT Ha TEIJIO H XOJOA oKa3ajach ABYXBEHTH/IATOpHAA cucteMa. [lpu atom
YyCTaHOBJIEHO, 4TO O0eclevyeHHEe BO3MOXKHOCTH PeryJHpOBaHHS BJa:KHOCTH B
MOMENIEHNH MY NOJLEDPIKAaHHe ee Ha 3aflaHHOM YPOBHe ¢ TOUHOCTBIO O
*5% BHI3bIBaeT yBesqHUeHHe 3KCIIyaTalHOHHBIX 3aTpar npumepHo Ha 20%.

B Hacroamee BpeMs A/ ABYXKaHAJbHLIX CHCTEM CPEILHEr0 H BBICOKOTO
JlaBjieHHH NpHMEHSIOTCA CMecHTeNbHble KinanaHsl, paspaboransbie HHUU ca-
HHTapHOH TeXHUKH HOMHHAJbHOH NPOU3BOAUTENbHOCTBIO 600—2000 x3/4.

TexHuyeckast XapakTepHCTHKa CMeCHTEJbHBIX KJalaHOB NMPHBeleHa Ha
puc. 1.11 u B Taba. 1.8.

Ta6auma 138

Texunveckan XapaKTepUCTHKA CMEeCHTEAbHBIX KaanaHoB

HaumMenosasue INoka3arean

IMpoussoxuTensrocts B #3/4:

HOMHHAJIBHASL  « 4 4 o o o o o o o o o o & 600 1000 1400 2000
omveraeuast 500 800 1100 1600
HOMYCKAGMAT™ =« e e » v v vv oo 1" 700 | 1000 | 1400 | 2000
THD NPHBOZA .+ v v v @ v v v o e e e e e ITneBMaTHUeCKHA
Bricora xopnyca B MM . . . . . .. ... . . 340 340 340 340
BecBke . .. . .. . L o000 55 55 64 62

B uHcaurene NpuBeeHbl MHHHMAJbHBlEe IDOH3BOAHUTEJBHOCTH KJANaHOB, B 3HaMeHaTeae — MAaKCHe
MaJibHbI€.

B cMmecurensix HOMHUHAJBHON NPOH3BOAUTENbHOCTBIO 600 n 1000 M3/
CMeLIaHHbIA BO3AYX MOXKET MOCTyNaTh Mo NPsSIMOMY HaNpaBJeHUIo, KaK NoKa-
3ano Ha puc. 1.11,a, unu yepe3 ofno %3 OGOKOBHIX OTBepCTHH 4; npu 3TOM
BO3Jl€ OTKPHITOr0 GOKOBOTO OTBEPCTHs 4 HYXKHO YCTaHOBHUTb NEperopoixy 9.

Perynatopel 7 noanep:xuBaioT nocsae ce6f NOCTOAHHLIA pacXofl BO3AyXa
NpH AaBJeHHH 10 cMecuTtenas oT 25 no 260 «kI'/m2. PacueTHoe cONpOTHBIEHUE
CMecHTe I IPOXOAYy BO3ayxa cocrapJjsier 25 xkI'/m2

JlocTouHCTBa ABYXKaHaJbHBIX CHCTEM CpeJHEro M BLICOKOrO [aBJeHHH:
BO3MOXKHOCTh HHAMBHAYaJbHOTO PETryJHPOBAHHS TeMIEpPaTyphl B OT/JAENbHBIX
NOMeENLIeHHAX; OTCYTCTBHE B 0OCAYKHBaeMbIX [TOMeIIeHUAX JOBOAYUKOB H TPY-
6ONmpPOBOLOB TEIJION M XOJOLHON BOJBI; BO3MOXKHOCTb yBEeJNHYEHHS pajuyca
HeHCTBHS cHCTeMBl 6e3 PeKOHCTPYKLHH IOAAIOIUX BO3AYXOBOLOB BCJACACTBHE
TOTO, YTO HAHOOJbIIKE NIOTepH NaBJACHUA B CETH NPUXONSATCS HA OTBETBJECHHS
H CMeCHTeJbHbIe KJaNaHbl; BO3MOXKHOCTb BBOJIa CHCTEME! B 3KCIJIyaTalHIO 10
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yacTAM M 3Ta)KaM II0 Mepe CTPOMTeNbCTBA 3AaHus. HenocraTky 3THX cHCTeM:
CA0KHOCTb yCTPOHCTBA H OCOOEHHO MPHCOENMHEHHS OTBETBJIEHHHA K OT/elb-

al

< 1050 >

1000

s

. —

400x240

-
1000

Puc. 1.11. CxeMbl AByXKaHAJbHBLIX CMeCHTeJbHLIX KJaraHOB

2 — NPOU3BOAHTENbHOCTEIO 600 u 1000 M3/4; 6 — npousBoauTenbHocThio 1400 4

2000 #%/4; I — Kopuyc; 2 U 3 — NMaTPyGKHM COOTBETCTBEHHO TOPSINEr0o H XOJMOLHO-

0 BO3nyxa; 4 — BbIXOAHOE OTBEpCTHe IPHTOUHOIO BO3NYXa; 5 — IepeKUAHOH

CMeCHTeNbHbIfl Kaanau; 6 — NHeBMAaTHUYeCKu# HCHOJHHTENLHEIE MeXaHusM; 7 —

perylsATopbl pacxXofa HENOCPEACTBEHHOrO AeficTBHUA; 8 — IWIYMOFAYLIMTENH; 9 —

CMeHHasi Meperopoaka; I0 — o6IHIOBKA TepMOH3ONSNHOHHBIM M 3BYKONOIVIO-
WaonUM MaTepHantoM

HBIM CMECHTEJSIM; TPYAHOCTb OOecleueHHus a3pPOAMHAMHYECKOH H TemI0BOoiH
YCTOHUHBOCTH.

9. MECTHBIE H ABTOHOMHBIE CUCTEMBI
KOHAHUUHOHHUPOBAHHSA BO3AYXA

Cucrempl ¢ KOHIHIMOHEPAMH, YCTAHOBJEHHBIMH BHYTPH 06CIYRKHBAEMbIX
NOMeNleHHH, HOCAT Ha3BaHHe MecTHBIX. OOBIYHO K HUM OTHOCSATCH CHCTEMBI,
000pyNOBaHHbBIE MECTHBIMH KOHZHUHOHEPaMH. B OTEUeCTBEHHOH NPAKTHUKE
npoussoauteapuoctb Takux CKB cocrasasier 10 20 Thic. #3/u.
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I puHULHIHAJBbHO MECTHBIE CHCTEMBI MOTYT ObITh BBHIIOJHEHBI 10 JH0GOMH U3
OMUCAHHBIX BHILIE CXEM IIEHTPAJbHBIX CHCTEM, HO B OO/BIIHHCTBE CIyuaeB ITH
cxeMbl YIPOIIAIOTCS U NPUMEHSIOTCS JHLIb Te€ U3 HHX, B KOTOPBIX 3aJI0XKEeHEI
MECTHBIE hOHAIIIMOHEPH!, BLITyCKAeMble TIPOMBIILJICHHOCTBIO.

3a pyGexoM pacrnpoCTpaHeHbl TaKXKe MeCTHble CHCTeMBl C aBTOHOMHBIMH
KOHIHLUHOHEPAaMH, KOTOpble HMeIOT TelJO0OOMeHHHKH HEeNOCPeJCTBEHHOro HC-
TMapeHHs H BCTpOEHHEIE XOJOLHIbHbIE MALIHHBL.

ABTOMATHYECKOE peryiupOBaHHe MECTHBIX CHCTEM 4acTO CBOJHUTCH K/BYX-
NO3HUUOHHOMY BKJIOYEHWIO HJIM OTKJAIOUEHHIO KOHIHIHOHEpa HJH ero TeIo-
OGMEHHUROB. B CBsI3u ¢ OrPAHUYEHHBIM ACCOPTHMEHTOM MECTHRIX aBTOHOM-
HBIX KOHAuuuonepos aBToHoMHble CKB B oTeuecTBeHHOH NpakTHKe IOKa HE
MOJIYYHJIH IIHPOKOro pacnpocTpaHeHHus.

HoctouncrBom Mectblx CKB fBifleTcs CPABHUTENbHO JleTkKas MPUCIO-
co6JIsIeMOCTh K M3MEHEHHIO MVIAHHPOBKH M HAa3HA4YeHHs] MOMENIeHHH, a Hexo-
CcTaTKaMl — HOBBIIIEHHbIH IIyM, CBS3aHHBIH ¢ paboTOH BEHTHJATOPOB H XO-
JIOAHJIBHBIX MAIIMH BHYTPH OOCHYXKUBaeMbIX NOMEIIEHUH; 3aTpPyAHEHHUs], BbI-
3biBaeMble 00CJayXKUBAaHMEM GOJBLIOTO YUCJIA arperatos, a TaKxke CpaBHUTEb-
HO KOPOTKIH CPOK CJy2KObl MECTHBIX KOHAHMIMOHEDOB, PABHBIH B cpefHeM 7—
10 rogam.

ABTOHOVIHBIE KOHJUIIMOHEPHI, KaK IpaBHJI0, HMEIOT KOMIIPECCHOHHbLIE XO-
JIOAM/bHbIE MAIUHHBL, paboTatomye Ha Xaajgaredre Gpeone-12 unu ppeone-22.
B nerHee BpeMsi aBrOHOMHBIE CHCTEMBI OXJa)KJalOT U OCYWMIAIOT BO3AYX, A11
YEero NocJefHuil MPONYyCKAIOT uepe3 NOBEPXHOCTHBIE BO3AYXO0XJAAJUTENH, KO-
TODPBIMH ABJISAIOTCS MCNADUTENH XOJOLUNbHLIX MalluH. B mepexomunoe u 3uM-
Hee BpeMst NPOU3BOAMTCS NMOJOTPEB BO3AYXA C MOMOUIBIO 3JEKTPUUECKHX HO-
JorpeBarteierl WU NyTeM PeBepCHpPOBAHHA paBGOThl XOJOAHALHON MAIIMHBI 110
UMKy TAK HA3HIBAEMOr0 «TelJIOBOr0 HACOCa».

ABTOHOMHBIE  KOHAMIMOHEDHl  XOJNOJAONPOHM3BOAMTENBHOCTBIO  1600—
4500 Kkaa/v ¥ NPOU3BOAUTENBHOCTBIO 110 BO3JAyXy COOTBeTCTBeHHO 450—
1000 #3/4 umetor, KaK NpaBWIO, KOHAEHCATOPH BO3AYIIHOI'O OXJAXKIEHHS H
npelHa3HauaTCd AJS YCTAHOBKH BHYTPH OOCHY:KHBaeMBIX NMOMeIleHud, To-
3TOMY 3TH KOHJMIHOHEPHl AOMKHBI OBITh XOPOIIO aPXUTEKTYPHO OQOpMJIeHDI
U OTIeJaHH.

ABTOHOMHBIE KONIULIUOHEPH NpegHA3HayaloTCA AMAS yYCTAHOBKY B OKHAX
¥ TIOJ, TOJOKOHHUKAMY, AJS BCTPAUBAHUS B HAapyXKHbIe CTEHH ¥ MOLBECKY MO
noroskoM. [1pu paGore B pexxume 060rpeBa Mo LHUKAY TEIJNOBOrO HAcoca HX
TEN.10NPOU3BOAUTENLHOCTL cocTaBasger oT 1800—3700 xxaxa/u. Konaumuone-
Pbl CHA0KAIOT CPABHUTENLHO MAJOLIYMHLIMY BEHTHJAATOPAMH, 3JEKTPOLBA-
raTeiIMd M XOJOZUJBbHBIMU KOMIIDeCcOpaMy B repMEeTHYeCKOM HCIOJHEHHH.
ITpeumymtectBenHast 06JacTb HX NPHUMeHEHUs — HOMepa TrOCTHHHUL, KabuHe-
THl B aAMHHHUCTPATHBHEIX 3[aHHUAX, HeOObIIHe NagaThl B GOJbHHIAX, KAHHHU-
Kax, CaHaTOPHUSX M HOMaxX OT[bIXa, XKHUJble IoMelneHHs. PasHocts temmnepa-
TYp MeXJAY BO3AYyXOM INIOMEIleHHS H NOAAaBaeMbIM OXJaxKJeHHBIM BO3LYXOM
nocruraer 12—18°,

ABTOHOMHbBlE KOHJHIHOHEPH  XOJOJONPOU3BOAHTENbHOCTRIO 6000 —
75000 xxas/4, rennonpousBonuTensHoctbio 5700—32 000 xkkaa/4 u npousBo-
JHTEJbHOCTBIO 10 BO3AYXY coorBeTcTBeHHO oT 1300 mo 16 000 #%/4 moxa, Kak
NPaBUJIO, UMEIOT KOHJEHCATOPh! BOASHOIO OXJNaKJAEHHs, HO B MepCHeKTHBe
JOJIKHBl BEINIYCKAThCSl C BO3AYIIHBIMH KOHJAGHCATOpPaMH. DTO B LEJOM yIpo-
CTHT CHCTEMY, TaK KaK HCIOJb30BaHHe NMPOTOYHOH BOABI H3 BOAONIPOBOAA B
OynyuieM NIPAKTHYeCKH HCKJAIOYAeTCs, a ycTpoHcTBO 000POTHOTO BOLOCHAD-
KEeHHsl st HeOOJbIINX YCTAHOBOK JOPOTO H CN0XKHO. OOGLIYHO 3T KOHIHLUO-
HEePHI BHIOJHSAIOT B BuAe lIKada, B HIXKHEH 4acTH KOTOPOT0 paclojaralrci
KOMIIpECCOp H KOHJEHCATOp, a B BepXHeHd — HcnapuTenb, PUALTP AAS BO3AY-
Xa, BEHTUJATODPLI U 3JeKTPOABUraTesid K HUM. 3HaUuTe bHas NPOU3BOIUTENb-
HOCTb IO XOJOAY M BO3AYXY CBSI3aHA C IOBBLIIIEHHBIM IIYMOM, BO3HUKAIOUINM
npu paboTe BEHTHJISITOPOB, 3JeKTPOJBUrareneit  KoMmmpeccopos. Iloatomy
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TaKye KOHIHIHOHEPHl OOBIYHO INPHMEHSIIOT B OTHOCHTEJIbHO LIYMHBIX IOMe-
IEeHUsIX — B MarasuHax, pecropaHax, kade, 3aKyCOUHBIX H HEKOTODHIX NpO-
M3BOJACTBEHHLIX Jaboparopusik. [/isi yMeHbIUIEHUS IIyMa HX yCTaHaBJHBAIOT
B OTAEJIBHBIX CMEKHBIX MOMENIEHHsIX U COOBIIAIT ¢ 00CAYKUBACMBIMH NOMe-
LIEHUAMH MPHTOUHBIM U PEUHMPKYJISIHOHHBIM BO3AYXOBOJAMU C UIYMOTJIYIIU-
TEJSIMH.

[IpHveHerne aBTOHOMHBIX KOHIHUMOHEPOB MJsi OONBUIMX KOMIIEKCOB
MEJKHX MOMELIeHHH WK IS OTAeNbHBIX MOMeLleHHH GOJbIIUX PasMepoB A0-
NyCKaeTcs TOJNBKO IPH COOTBETCTBYIOLIUX TEXHHKO-3KOHOMHYECKHX 0060CHO-
BaHUSX.

CrabsxeHnne KOHEHCATOPOB BOAOMH NOKa 4aCTO NPOHU3BORHMTCS OT BOZONPO-
BOJHOH CeTH C TOCJAeAYIONIHM cGpPOCOM ee B KaHAJIHM3aLMIO, YTO BCeraa o6xv-
JIUTCA BecbMa JOporo, JHOO OT BEHTHJSITOPHOH I'pajUpHH, €CJad yCTaHaBJIH-
Baercsi MHOTO KOHJHIIHOHepOB. ['pafupHs, Kak NPaBHJIO, A0JKHA YCTaHABIU-
BaTbCSl HA NOKDPLITHH 3JaHMs, HO CJAeLyeT MPUHHMAThb Mepbl IO IMIYLIEHHIO
myMa W CMSirueHUsl BUOpDALHil, CO3XaBaeMblX BEHTHAATOPOM TPafHpHH.

Ecnn ycraHoBKa KOHJHIIMOHEPOB ¢ KOHJEHCAaTOPaAMH BONAHOTO OXJaXxKIe-
HHS MCKJIOUeHa (HamnpuMep, NP MaJoil MOMIHOCTH HCTOYHHMKA BOAOCHAOKe-
HMS UM OTCYTCTBHH BO3MOXKHOCTH YCTAHOBKH IPafupHH), UCIONL3YIOT aBTO-
HOMHbIe KOHAMIHOHEPHl TaK HA3bIBAEMOrO pasjenbHO-arperaTHOro HCIOJHe-
HHSi — C BBIHOCHBIMH KOHJAEHCAaTOpaMH BosmywHoro oxaaxjuerusa. B CCCP
HaJla)XHBaeTCs BLINYCK KOHAULHOHEPOB 3TOTO TUIA NPOH3BOAUTENBHOCTLIO MO
xononry 7800—30 000 xxas/4, no temny — 6600—23 000 xKxaa/4 ¥ N0 BO3AYXY
1600—7000 m3/4.

JocTonHcTBa aBTOHOMHBIX CHCTEM: BO3MOXKHOCTb OBICTPOH YCTAHOBKH It
BBOJA B 3KCIIyaTaluio 6e3 NpOH3BOACTBA GOJLLIOrO 06beMa CTPOHTEILHO-
MOHTaXKHbIX paboT, YTO OCOGEHHO BaXKHO IpH YCTPOHCTBE KOHAHLHOHHDOBA-
HHsI BO3AyXa B CYLIECTBYIOMIHX 3/JaHUSIX MJIH B OTJAENbHBIX MOMEIIEHUAX, yia-
JIEHHBIX OT LEHTPaMbHBIX CHCTeM KOHIHIIHOHHPOBAHHUS, BO3MOKHOCTb OCYILE-
CTBJIEHHS] WHAHBUAYAJbHOTO PErYJIHPOBAHUs TEeMIePaTyphl BO3AyXa IPH H3-
MEHSIOIIMXCsl TEMVIOBBIX HArpys3Kax; aBTOMAarHuecKoe NpekpauieHHe paboTh
XOJIOAMJIBHON MaIIHHBI NPU NaJeHHU TEIJIOBO HArpysku.

HenocrarkaMu aBTOHOMHBIX CUCTEM B HAIIMX YCJAOBUAX SBJIAIOTCS BBICO-
Kas nepBOHAauajJbHad CTOUMOCTb, SBJSIONIASCA CHCJACTBHEM HeNOCTATOYHO
Pa3BUTOr0 HX NPOH3BOJCTBA; CPABHHUTENBHO Magblil CpPOK CAYXKOB (7—
10 ner) u 3HAUHTENbHBIE 3KCIJNYyaTalMOHHLIE 3aTPAThl, BRI3LIBAEMEBIE BBICOKII-
MH aMOPTH3AaLHOHHLIMH DACXOAAMH, PACXOJOM 3JeKTPUUECKOR SHEpPrHH Ha
NPHBOJ KOMNIPECCOPOB, BEHTHIATOPOB H OCOOEHHO Ha 3JEKTPONOJOrPeB BO3-
JAyXa; CPaBHHTEJBHO BLICOKHH ypOBeHb CO3LaBaeMOro ILyMa M 3aTpyAHeu-
HOCTb 60pbOB! ¢ HUM NP PACNONOXKEHHH KOHJHIMOHEpa HEeNOCpPeACTBEHHO B
KOHIHIIHOHHPYEMOM MOMEINCHHH; HeOOXOAUMOCTL YCTPOHCTBA MOABOLOK BO-
JIONPOBOAA M KaHAaNU3AUHH K KOHJAEHCATOPaM BOASHOrO OXJaXK[eHHs, YTO
IIPH PaCcNONOXKEHHH KOHAHIHOHEPOB YV HAPYXKHLIX CTE€H CO3JaeT 3aTPYydHEHNs
IpH TPOU3BOJACTBE CTPOMTEJIbHO-MOHTAXKHHIX PaboT, a TakKiKe 3KCIIyaTauy-
OHHble HeyHOoOCTBa, CBSI3aHHBIE CO CKPHITON HPOKAaAKoH Tpy6 M HX TemJso-
BJIATOM30JsLHell; HeOGXOAUMOCTh YCTPOHCTBA B 3ZAHHU CaMOCTOSITENbHOMH
CeTH 3JeKTPocHaOXKeHus KOHIULIHOHEPOB; 3aTPyRZHHTENbHOCTb YCTPOMCTBA
MHOTOUHC/CHHBIX BO3JyX03a00pHLIX KaHA/JNOB C YTENJEHHLIMH KlanmaHaMu H
HErepMeTH4YHOCTb NPHTBOPOB KJAMAaHOB; yCJAOXKHeHHEe OOC/HyXKHBaHUA H pe-
MOHTa KOHIHIHOHEDOB, BLI3BAHHOE HX PAcCpPefOTOYEHHBLIM pacloJOXKeHHeu
N0 3[aHHUIO; yXyALIEHHe BHEIIHero BHAA 3JaHHSA OKOHHBIMH KOHAMHUOHEpPaMH
HIH MHOTOYHC/ACHHBIMH BO3JYyXONPHEMHbLIMU PellleTKaMHu.

ABTOHOMHEIE KOHIMIMOHEDHI, IpeHa3HAUCHHbIE /18 KPYIVIOTOAUYHON pa-
GOThl, KaK NPaBHJO, COCTOAT U3 CAENYIOUINX 3JEMEHTOB: GUIbTPA A5 OUUCThH
HapyKHOTO U PEIHUPKYJAAIHOHHOIO0 BO3AyXa OT NbLIH; IOBEPXHOCTHOrO, TEl-
J00OOMeHHUKa, NpejHa3HaYeHHOTO AJs MOJNOTpeBa BO3/yXa B 3UMHee U Ie-
pexoHoe BpeMg rojfa, NOBepXHOCTHOTO TeNJOOOMeHHHKA TJisl OXJaKJeHUS
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M OCYUIEHHs] BO31yXa B JieTHee BpeMsl ¢ IOAAOHOM [Js c6opa Bbilajgaiouel
BJIATH; BEHTHJISITOPOB C 3JeKTPOABHIATEIEM.

Jnst yBaaxHeHHs BO31yxa B 3MMHee BPeMS B HEKOTODHIX XOHCTPYKIHAX
ABTOHOMHBIX KOHJUIHOHEPOB IpPUMEHsIeTCsi BBIIaPHBaHHE BOABLl H3 OTKPHI-
TBIX COCYJOB HJIM paclblienye ee GOPCYHKaMH.

BriHeceHHe KOMIIpecCOpHO-KOHAEHCATOPHOTO arperara B OTAeJbHOe NoMe-
IIleHHe TM03BOJSET CYIECTBEHHO CHU3UTh YPOBEHb LIyMa B OOCIY:KHBAEMOM
MOMellleH!H, NPUMeHATh Gojlee MOUIHbIE XOJOAMJILHBIE MAIIMHEI U cHAOXKATL
(hpeoHOM BO3LYX00XJafUTeNH HECKONTbKHX MECTHHIX KOHAHLHOHepoB. Paccro-
SIHHE MeXKJY KOHJMIHOHEDAMH H BBIHOCHBIMH XOJOAUJBHBIMH MAaIUHHAMU HE
npesbimaer 8—10 x.

Harpes Bo31iyxa MoXeT MPOM3BOAUTBLCSA OLHUM M3 CJAEIVIOIHX CIOC0GOBE:
[UTAHUEM HATpeBaTesell OT CETH TelJIOCHAOXKeHHs; IPHMEHEHUEM 3JIeKTpo-
oforpesa; NepeKkJIOUeHHEM XOJOAUABLHON MAIIMHBL Ha LUK/ TENJ0BOro Haco-
ca; UCNOJb30BAHHEM 4aCTH NOBEDXHOCTH BO3JYIIHOIO KOHAeHcaTopa B Kaue-
CTBE IOJOrpeBaTes.

IMoxmep:xkanve HeoOXOAUMON BNAXKHOCTH BO3AYXa B 06CayKUBAEMBIX TO-
MEIIEeHHSAX JOCTUTaeTcsl C MOMOIIBIO Ipe/BapUTENbHON HAacTPOHKHM TepMope-
IyJIHPYIOIINX BeHTHJeH HAa NOAJep:KaHHe OnpejelleHHBIX TeMmepaTyp ucna-
PeHHSl H, CAENOBATENBLHO, TeEMIepaTyp MOBEPXHOCTH HCIApHUTEJeH-BO3LYX00X-
JajuTenel, a perylupoBaHue TeMIepaTypHl — C IIOMOIIBIO 3JEKTPHUECKHX
JBYXIO3UIIMOHHBIX TEPMOPEryJsATOPOB, BO3JEUCTBYIOIIUX HA COJNIEHOHIHBIE
KJallaHbl, KOTOPble YCTAHABJIUBAIOTCS HA JUHHAX MOJAuYy AKHIKOTO XJaf-
areHTa.

CucremaM ¢ MeCTHLIMH HeaBTOHOMHBIMHM KOHAHIIHOHEPAMH NPUCYILM BCe
JOCTOMHCTBA@ M HeJOCTaTKH paHee pACCMOTPEHHBIX AaBTOHQMHBLIX CHCTEM.
Oxnako npu pa6oTe HEABTOHOMHBIX MECTHBIX KOHIHIMOHEPOB YPOBEHDb LIyMa
B NMOMELEHHAX HAMHOTO HHXKe, ueM NIpH paGoTe aBTOHOMHBIY KOHAHLMOHe-
pOB.

10. LEHTPAJIbHBLIE BOJOBO3YIIHBIE CUCTEMBbI!

IleuTpasbHBIMH BOJOBO3AYIIHBIMY 3TH CHCTEMbl HA3BaHBI MOTOMY, YTO
B KOHAHLHMOHUPyeMbie NMOMEIIeHUd BBOXMTCA BO3JYX, IMPHIOTOBJEHHBIA B
LLeHTPaJbHOM KOHAMUHOHEpE, H BOAA, Hecyulas TEMJNO HJH X004 HJIH OXHO-
BpEMEHHO U TEIIO H XOJNO0J.

Bonososaymusie CKB GrIBaiOT HU3KOr0, CPEHETO U BLICOKOTO AAaBJEHUI.
IMpuHpunualbHas cXeMa 3THX CHCTeM npuBejeHa Ha puc. 1.12. IlenTpanbubii
KOHAUIHOHep 06pabaThiBaeT TONBKO HAaPYXKHBIH BO3AYX, KOTOPBIH IPH pac-
YETHHX YCAOBHAX TEIJIOrO NepHoja roja MOCTyNnaeT K KOHAHIHOHEPaM-10-
BOAUHKAM ¢ TeMmepartypo#i BHa 10—18° HmKe TeMmepaTyphl, NoidepkHBae-
MOit B paGouel uau 00Cay:KHBaeMoil 30He NOMemnieHHd. B neHTpanbHOM KOH-
IHOMOHEepe BO3AYX QHABTPYETCSH, B XOJOAHBIN MepPHOJ roaa MoJA0rpeBaeTcs u
yBIAXKHSIETCS, @ B TENJBE NEPHOJ, roga oXJaxKJaaeTcsl U ocyiuaercs. Perynu-
pOBaHHe ILEHTPAJbHOTO KOHJUIMOHEpPA U 3alluTa ero Kanopudepos oT 3a-
Mep3aHHs [NPOU3BOAATCS TaK xKe, KAaK IPH CHCTeMe, IOKa3aHHOH Ha pHuC. 1 2.

KoHNHIHOHEPHI-I0BOAYUKY  YOPaBJAOTCA  TepMoperyastopamu T,
T, Tis ¥ T. 1. yCTAHOBJEHHBIMH B 0OC/Hy:XKHBAaeMBbIX NOMELIEHHSX, ¢ IO-
MOILbIO KJANaHOB HAa TpyBONPOBOAAX TENNO- UAH XOJOJOHOCHTENS, NOABOI -~
MOTO K TeNJOOOMEeHHUKAaM KOHAULIIMOHEPOB.

B Bomososnyumnbix CKB HH3KOTO AaBieHus Js AONOJHUTENbHOR o6pa-
60TKHM BO3AyXa ynoTpebJsioTcd IJIaBHBIM 06pas3soM BeHTHJISATOPHBHIE KOHIM-
uuoHepul-foBogunkun MK, pa6oramouyie ToJbKO Ha PEeHUPKYJSIHOHHOM BO3~-
nyxe (moMelleHHWe @) MJIM HA CMECH HAPYXKHOTO M PelUPKYJIAINHOHHOTO BO3-
nyxa (nomeleHue 6). B o6oux cayudasix penupKyJAsLHOHHBIA BO3IYyX Npomy-
CKaIoT uepe3 QHIBTPE], YCTAHOBIEHHBIE Nepe] TeNJ00OMeHHUKAMH.

1 [To maTepnanaM Kaua. rexu. Hayk JI. U, Heftmapk.
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Puc. 1.12. IlesTpaabHas BOAOBO3AyLIHAash CUCTEMa KOHAMLHOHHPOBAHUs BO3LyXa

4 — ¢ BEHTHTATOPHBIM KOHIHIHOHEPOM-IOBOLYUKOM, PabGoTaONIMM Ha DENUpPKYASLUMOBHOM BO3AY-

Xe; 6 — 10 e, paGoTAOUIUM Ha CMECH NMEePBHYHOIO H DPEUHPKYJISLHOHHOrO BO3AYXa; 6 — C 9IKeK-
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TeaooGMeHHHKH KOHIHIHOHEPOB-N0BOAUKOB, PacCUHTaHHble HA OXJ/JdaXK-
JieHNe MOMeNleHuil B TEIAbli ePUOK TOfa, B XOJOAHLIH ePHOL HMEIOT TEMI0-
TIPOU3BOAUTENbHOCTD, 3HAUHTENBHO MPERBIIIAMOIIYI0O MOTPEOHOCTh MOMEIe-
uuit B Temne. [ToaToMy oHH, KaK OPABHJIO, MOTYT OTAIIKBAThL IIOMEIEHHS MPH
BBIK/TIOYEHHBIX MECTHBIX M LEHTPaJbHBIX BEHTHIATOPAX HA DEXKHME ecTect-
BEeHHO¥ KoHBeKIUH. Torja Telonpou3BOAUTEIbHOCTh UX yMeHbIIAeTCs B 3—
4 pasa.

Hentpadbusle pogoBozaymnsie CKB cpennero i BrICOKOTO 1aBAeHUI NPH
MEHAIOTCA TaBubIM 06pasom ¢ sxekiuonusiMu MK, u pexe ¢ penTHasITOD-
HBIMH KOHAHLHOHEPAMH-J0BOAUYHKAMH. TennooOMeHHHKH JOBOLYHUKOB IDH-
COEIMHSIOTCS K CeTAM TEIJIO- H XOJOZOHOCHTE/Is Mo ABYXTpyOHO#I (momele-
HHS @ U 0), TpexTpyOHOH (mOMelleHUe &) MM YeTHIPEXTPyOHOH (mOMelleHue
g) cxeMmam. Tpex- u yeTblpexTpyOHAas cxeMbl o0eCleyHBaIOT BKIIOUEHHE Teli-
JIO- WA XOJOLOHOCHTeNS B JI060H M0BOAUMK, a ABYXTpyOGHAsd CXeMa MOKer
SKCIMIYAaTHPOBATECA C OOIWUM TNodacCafgHbiM HJIH I'PYIHIOBLIM BKJOYEHHEM
TEemI0- WM XOJMoZoHocuTenss (cM. manee rnasy 9). Hemocrarkom Tpextpy0-
HOW CXeMbl fIBJsIeTCSl CMEIIMBAaHHe TEIIO- U XOJOLOHOCHTeNs B 06mieM 06-
patHoM TpyGonmpoBofe, Xo1s, no nanubiM HIYHM canurapHO# TeXHHKH, B psle
cly4aeB TpexTpyOHast cxeMa 0oJlee 3KOHOMHYHA, YeM YeThlpexTpyOmas.

Bopososayunsie CKB cpennero u BBICOKOro IABIEHHH C 53KeKUHOHHBIMU
KOBOJUKKAMH TeNNOoTeXHUUeCKU 3 deKrTuBHEl, TPeOyIOT MHUHUMANLHOR 3aTpa-
TH TI0JIE3HOH MJIOIIaAH Ha pa3MellenHe o60pyNOBAHMS, O3BOJSIOT OJHOBpE-
MEHHO OXJ4XJaTb M OTANMHBATL PA3JIUYHbIE MOMEIEHUS TPH MECTHOH pe-
LHPKYJAANHH BHYTPEHHETO BO3AyXa. DTH NPEHUMYIIECTBA ONPELSNUIN UX MPH-
MEHeHHE B COBPeMeHHBIX aAMUHHCTPATUBHBIX, YUeGHBIX, JeUeGHBIX H I'OCTH-
HHYHBIX 31aHHUSAX.

BosMmoxHbl caefyiomue TpH caydasi CHAGKEeHHA 5KEKUHOHHBIX KOHAHIH-
OHEPOB-NOBOAYMKOB TENJNOH M XOJONHON BOAOH: MOJAYa TONBKO ropsiuei BO-
Bl K JOBOAYHKAM B XOJOXHbIH mepuol roxa (puc. 1.13, a), nomepemenHas
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> Puc. 1.13. I'paduxn u3MeHeHHS TeMIeparyp NepBHY-
E taegh HOTO BO3YyXa, ropsivell U XOJOAHON BOAbL, MOCTYMa-
- OIUX K AOBOJAUHKAM
3
3 P~ — /frw tl_— TeMnepaTtypa ropsigeil BOABI; tne g TeMmeparypa
€ ~ tn Tepsuunoro BoaAyxa; [, — TeMUepaTypa Cmech MepaHu-
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r yerHas TEMIepaTypa HapyXKHOrO BO3JlyXa IJsi XOJOZHOro
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nojaua ropsiueil B XOJNOLHOHN BOIBI COOTBETCTBEHHO B XOJOIHBIA M TeMbiif
nepuonn rona (puc. 1.13, 6) u nogaya B TeyeHHEe BCEro rofa TOJbKO XOJIOI-
noit Bonwl (puc. 1.13, 8).

1. Ilpu cHaGxKeNHM KOHIHIMOHEPOB-ILOBOAYMKOB BOJOH IO IepBOMY rpa-
GUKy NpHMeHSeTCs TOMbKO nBYXTpyOHas cxema (cM. puc. 1.13, a). Ilpu
3TOM ropsiuasi BOxa JOJKHA HMETh IIOCTOSIHHYIO Temneparypy. Temaooriaua
JOBOAUMKOB H3MEHSIETCS KOMHATHBIMH TEPMOPEryJNSTOPAMH, BO3AEHCTBYIO-
IIHMH Ha TMPOXOJAHBIE HJAH TPEXXOMOBHIE pasfeluTesbHble Kaanausl. ITociexn-
HHE HANpaB/AAIOT BOAY B TEMJOOOMEHHHKH # B 0OBOJHBIE JHHHH y KaXJIOro
TemnoobMeHHuKa. B Tennnlii nepuox roga acCUMUASUUSA U3OBITOUHOrO TEILI4
OPOH3BOLUTCS TNEPBHYHLIM BO3LYXOM. BBIKIIOYeHHe ropsivel BOABI AOJKHO
MPOUCXOAUThL NPH Hapyxuol Temneparype okoso 20°C. OgHOBPEMEHHO NPO-
M3BOJHUTCS NEepeK/oueHne CUCTEMBl Ha PE&XKHM, COOTBETCTBYIOIIHA TeIJIOMY
NEPUONLY TrOfa, YTO CONMPOBOXKAAETCA CKauKoOOpa3HBIM IMOBLIINIEHHEM TeMIle-
patyp BO3ZyXa B NOMeNIeHHH U NePBHYHOTO BO3Ayxa. B paccMmarpuBaeMoMm
caydyae XoJ0JHAA BOLA B TeMJIOOOMEHHHKH NOBOAUYHKOB He IOAAeTCs, MO3TO-
My TpebyroTCa 3HAYUTEIbHBIE PACXOJB IEPBUYHOTO BO3AYyX4, a C/JAeJ0BaTeNb-
HO, ¥ 3HAUYUTEJLHBIE PasMepnl UEHTPAJbHBIX KOHAULHOHEPOB H BO3AYXOBO-
JOB. DTa CHCTeMa HeJOCTATOYHO XOPOLIO peryjupyercs, oco0eHHO B mepe-
XOJIHOe BpeMS-— BeCHOH W OCeHbIO, BCJaeJCTBHE HBJIOKEHHOTO CHAaOXKeHHe
JOBOJIYMKOB BOLOH Mo nepBoMy rpaduKy He peKoMeHIyercsa u ynorpebJsercs
peaxo.

2. Tlpu cHabGXeHHH KOHJUUHOHEPOB-IOBOAYUKOB BOLOH 1O BTOPOMY Ipa-
GHKY NPUMEHSIETCsT IBYX~-, TPeX- U ueThlpexTpyOHasa cxemsl (cM. puc. 1.13,6).
Ilpu sTOM Temneparypa ropsuyell BoAbl A0/KHA H3MEHATHCS MPHOMH3HTEIBHO
N0 3aKOHY NPAMOH JUHHH, a TeMllepartypa XOJOXHOH BOAH JOJXKHA OHITb
nocrosiina. TeMneparypa NMepBHYHOTO BO3/yXa AJAS ABYXTpYOHOH cXeMEl, ne-
pexnuaeMoil NoCe30HHO Ha CHabXeHue XOJOTHON U ropsuel BOXOH, H3Me-
HSIOTCS, KaK NTOKA3aHO JOMAaHO# JUHHeH absed, a [mias TpeX- I YeThipex-
TpyGHOi cXeMbl — IT0 TOoMaHoit abced.

Y4acTok 8——e COOTBETCTBYET NePHOLY, KOTOPbI HAUYHHAETCS B MOMEHT I10-
Jauyy XOJOJHOH BOAH B TeMIOOOMEHHHKH KOHJHIHOHEPOB-LOBOXYHKOB, pa-
Goralomux no ABYXTpyOHOH cxeme, Ilpu stoM omzHOBpeMeHHO Tpebyercsa Io-
Zaua TeNJOHOCHTENS B Kanopucbep Broporo NojOrpeBa UEHTPAJbHOTO KOHIU-
nuoHepa. B peaysabrare nomernienus, B KOTOPbIX HMEIOTCS HEJOCTATKH TEmJa,
OYyIyT NOJLOrpeBaThCS NMEPBHYHBLIM BO3JYXOM, a MOMEILIEHHS C H3GBITKAMH Ter-
Jla — OoXJaxKAaTbcsl XOJOLHON BOZOH. DTO CONPOBOXKIAETCA MEPEPACXOIOM
TEN/Ia U XOJO0LA.

Ilpu Tpex- u deTnpexTpyOHOH cxemMax cHaGXKeHHSA XOJOIOM H TEIJIOM Ka-
Jopudeps BTOPOro NOAOTPEBa B IEHTPAMbHBIX KOHXUIHOHEPAX He HYKHBI U
nepepacxoja Temn1a U Xo0J101a B CHCTEME He NIPOUCXOLHUT.

3. Ilpu cHabXenun KOHAUIHOHEPOB-LOBOAYHKOB BOAOH MO TPEThEMY rpa-
Guxy npumensieTcs TOJAbKO ABYXTpy6Has cxema (pHc. 1.13,8). I1pu saToM Tev-
nepatypa NepBHYHOrO BO3AYXa AOJKHA H3MEHSThCS 10 JOMaHo# a—O6—s.
Ilepuon coBMecTHOro meficTBust Kanopudepa Broporo NOLOTPeBa U MCTOYHH-
Ka X0/M0[0CHA6KeHHs (YyUyacTOK 6—8) B 5TOM Clyuae MPOROMKUTENbHEE, Yeu
npu pabore no BTOpoMY rpadHKy, a COOTBETCTBEHHO YBEJNHUMBAIOTCS Imepe-
pacxoln Temna ¥ xoaoxa. OAHAKO PACXOAbl HCKYCCTBEHHOI'O XO0JIOAA MOTYT
ObITb YMEHBILEHB], 8CAH OXJIaXKAeHHE BOABI NMPOU3BOLHTb HAPYXKHBIM BO3IY-
xom. Temneparypa moMellleHH# DeTYIUPYeTCs BPYUHYIO UMM aBTOMATHUECRH
MyTeM U3MEHEeHHS KOJHYeCTBa BOAbI, MOCTYNAIOMIEH B KOHIUIHOHEPHI-IOBOMI~
YHKH, HJId BO37yXa, NPOMYCKAaeMOro Yepe3 HX TEMJO06MeHHHUKH.

a5t XapakTepHBIX CPeIHHX H YIVIOBBIX NMOMEIIeHHH 3MaHus1, 06CayKHBae-
MBIX BOJOBO3AYIUHLIMHM CHCTEMAaMHU, PEKOMEHAYeTCsl CTPOHTh TpaduKH Tem-
JOBHIX Harpysox, nojo6Hble NoKasanHHOMY Ha puc. 1.14. Ot ocu abcuuce or-
KJabIBAIOTCS TOJNBKO NOTEPH M NMOCTYNJIEHUS Teljla uepes OrpakAeHHs 31a-
nus (npamas I). llocrynaenus rensa ot JMiofeil, OCBEILEHHS, COTHEUHOR pa-
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NHALMH ¥ TeXHOJNOTHYECKOTO0 060pYROBAHHSA OTK/IAABIBAIOT OT JHHHH I, KOTO-
pas XxapakTepH3yeT NOMeEUIeHHS, He HMEIOIIHe 3THX BHYTPEHHHX HCTOUHHUKOB
TenJoBbZeneHyll, MakcuMaJibHble TEMJMOH3OBITKH XaPaKTEepU3YIOTCA JIMHHU-
e 4.

ToukaM mnepeceyeHHs  HAKJIOHHHIX

TIPSIMBIX ¢ OCbi0 abCcuucc COOTBETCTBYIOT 4 rverk P
TeMIlepaTyphl HapYXHOTO BO3AYyXa, MpH 509 T
KOTOPBIX NOTEPH TeI1a MOKPhIBAIOTCS €ro o D v
noctymiaennaMu. C NOBHIIIEHHEM TeMIle- 57
paTyphl HapyKHOTO BO3JyXa MNOABJAIOT- 200 - Ve i
Cst H3OLITKH Temaa, U IS UX aCCHMHUJSA- -

LMK B NOMEIIeHHe MOJaercsi MepPBHUHBIA OIS L T 435 |
BO3JyX, IIPH 5TOM HEKOTOPOEe BpeMs 3TO- ol %

ro J0CTaTOYHO AJIS NOANepXKaHUA TeMIe- 2dlP

paTypbl B NOMelleHHUAX B 3aJlaHHBIX IIpe- o002 %

Jenax. DTOT NepHOJA HasblBaercs Nepuo- ¥

JloM CBOGOAHOTO OXJMaXkKJAeHHs, a Mepuof, -500

Koraa Tpe6yeTc;1 COBMeECTHasa Iiopada B
KOH,Z[HHHOHprI-I[OBO}I‘II/IKPI NEepBUYHOTO 30K MOMLIEHHA NpH PeKAMAX

BO3IyXxa W XOJIOZHOH BOAbI, HAa3bLIBALTCA ! —nycras Kommata, Tememas Cropoma, O%-
NEPHOLOM MPHHYIHUTEJLHOIO OXJIAXKAE-  BeueHde BIKJIOUEHO; 2 — B MOMEM(EeHHH JIO-

JIH, TeHeBasi CTOPOHA, OCBelleHHEe BhIKJlOYE-
HHs. HO, 8- TO Xe, HO OCBellleHHe BKJIOUEHO,

4 — B mOMeNIeHHY JIOAH, COMHEYHads CTOPOHA,
TeMHepauTypa HAPYXKHOro BO31YXa, ocsemggae ul’;blKﬂ}OlIeHO, 5 —mycras KOMHa-
11pu KOTOPOH NPOHCXOAHUT IEPEKJ/IUEHUE Ta, CoJHeyHasi CTOpOHA
€0 cBOGOAHOrO OXJaXAeH!s Ha NPUHYAH-

TeJIbHOe, AJsl XapaKTepHLIX MOMelleHHl ompelenserca no dopmyae
0,24 Gnepn (tn— tnepB) + g tn — Z Quocr

Pnc. 1.14. Tpaduku TenjoBeIx HArpy-

tnepeM = q 3[)613, (1.28)
roe Inu tnepp — TeMOepaTypa NOMeLIeHHs ¥ NEePBHYHOrO BO3AYXa B XOJIOAHOe BpeMmsa roja
B 2pad;

Grepp — KOMHUECTBO IEPBHYHOrO BO3AYXA B K2/4;
2Qnoer — CyMMapHOe NOCTYIVIEHHE TenJia B NOMellelne B KKaA(4;
g — yAesabHasa TeIlopasd XapaKTepPUCTHKA NMOMeLUeHUusd B ICKiaﬂ/f't-apad.

J7s1 3xanus B LeJNOM BeJIHYHHA fhepey NPHHHMAETCA 1O GOJBUIKHCTBY
foMelleHuit. OupeaendouMy 00bIYHO ABJIFIOTCA MAaKCUMaJbHBle NMOCTYHJIe-
Hug tenya (npsimas 4 na puc. 1.14).

U3 puc. 1.14 u ypasnenust (1.28) cnexgyer, uTO0 3HAUEHHE [pepew NPH
BCeX MPOYUX PABHBIX YCIOBHSIX 3aBHCHT OT BEJHUYMHBI MOCTYIJIEHUH Temaa
2Qmocrw Uem Huxe TeMmepaTypa NepBHYHOTO BO3LYXa B XOJOZHOE BpeMs
roza, TeM BBIIIE TEMIIEPATypa, NPH KOTOPOH NMPOUCXOAMUT NEepeMeHa, T. &, Mpo-
JOJKUTeJIbHEe NePUOR CBOOOAHOTO OXJaxkIeHHs. Ecnu nepBUYHBIE BO3AYX
nomaercs B o6beMe, PerJIaMEeHTHDYEMOM CaHHTADHBIMH HOPMAaMH, TO CHHKe-
HHE ero TeMNEepaTyphl B XOJOAHOE BpPEMSA rojla NMPHUBOMAUT K CHHIKEHHUIO HKC-
NJYATAIHOHHBIX 3aTPaT M YBeJHUEHHIO NMePHOXA CBOOOIXHOTO OXJAXKAEHHS.
Hcxons us atoro, Npu BCeX cXeMax TEIJIO- H XOJN0J0CHAGKEHHUsI, KpoMe ABYX-
TpyOHO, NHTAaeMO# B TeUeHHEe BCErO TOAA XOJOZHOH BOAOH, TeMmeparypy
NePBHYHOIO BO3JyXa B XOJOAHOE BPEMs roja CTPeMATCA BLIAEPXKAThb BO3-
MOxkHO Gojee 6JH3KOH K TeMIeparype TOYKH POCHI, HEOOXONUMOH I/ NOA-
JlepKanusl B 3aJaHHBIX NpefeNax OTHOCHTENbHOH BJIAXKHOCTH BO3AyXa B INO-
MelleHUsX.

Pacuernbpre Harpy3kn Ha TenyIo06GMeHHHKH KaXKAOTO AOBOXUHKA BLIYHCIIS-
10TCA Mo popMyiam:

IJIsl TenJoro nepHona

Qn. maxe = pX Quocr. maxe = @, — 0,24 Gnepa (tn —_ tneps) kKkaaja (129)
IJI XOJIOXHOTO Nepuoaga
Qs. Make — Q'r. Makc ‘l‘ 0324 Gnepa (tn —tnepB) cha./l/lt ’ (130)

vhe Qp — noTepu HIM MOCTYNNEHHS Tella Yepe3 HAPYXKHble OTDAKIECHHS B KKAA[Y.
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Harpyska Ha BogoHarpesaresab CKJIaAbiBaeTCs U3 MAaKCHMaJbHbIX HArpy-
30K BCeX JOBOAYHKOB B XOJOXHBIH NEPHOJ r0Ja, 8 HATPY3KH HA BOAOOXJANH-
TeJsIb BBIYHCIASAIOTCSA C YIETOM H3MEHEeHUH TeIJIONOCTYIIeHU ] Yepe3 MacCHBHBIE
orpaxueHus.

HauanbHast TeMneparypa x0J0ZHOM BOAH fp.; BhIOHpaercs Taxol, 4TOOLI
B TenJI0OOMEHHUKAaX MEeCTHBIX KOHIWLKMOHEDPOB He BBINAJAJ KOHJIeHCaT, s
0TBOJA KOTOPOTO MOTYT NMOTpeGoBaThLCS ApeHaxHule TpyGonposonst. O6kuNO
HayaJbHYIO TEMIEPATypy BOABI ONPEeNeasoT o GopMyae

fo > ty.n— 2 2pad, (1.31)
rae t, 5 — TevNepaTypa TOYKH POCH BO3NYXa MOMEIUCHHs B epad,

TeMmneparypa NepBHUHOTO BO3AYXa H ropsAdell BOABI, 8 TaAKXKe DaCXOAbt
BOJbI 3aBUCSAT OT CXeMBI U TpadHKa TEIJIO- U XOJ0L0CHAOKEHHUS,

Ilpu aBYXTpyOHOH cXeMe TemocHaOXeHHA KOHAUIHOHEDOB-LOBOAYHKOB
I0JbKO ropsiuell BOLOH TeMIepaTypy NepPBHYHOrO BO3JAyXa cjaelyeT NMOALEP-
JKMBaTh BO3MOXKHO 0oJ/iee HH3KOH, a TeMIeparypy ropauest BoJAb — OJUHAKO-
Boil (npuMepHo 70°C) B TeueHHe BCErO OTONHTENBHOTO NepHoAa.

[Mpu nByxTpyOHON cXeMme TemJO- H XOJONOCHAOKEHHS C NomepeMeHHOH
nojayes ropsyesl U XO0J0NHOH BOJBl TEMIEpATypy NepBHYHOrO BO31yXa AJs
nepuoja cBOGOZHOrO OXJaxKAeHHs MPUHUMAIOT BO3MOXKHO GoJsee HU3KOH, a
AJs1 nepuoja NPUHYIUTENbHOrO OXJaxKJeHHs, Korja B KOHIHIHOHEePbI-LOBO-
UHKH [0JaeTcsl XOJOAHAsl BOAA, NMEPBHYHLIN BO3AYyX NMOLOTPEBAIOT U €ro TeM-
neparypa JoJKHA ObITh ONpejejeHa N0 pacueTy AJIsi KAXAOTO INOMeLleHHsS
10 ypaBHEHHUIO

q (t — Ine eM) _ZQHO T
treps = £y 4 ——— 0,2'2 - = 2pad. (1.32)

Jns obecriedeHusa yCTOHYUBOrO pacnpefeneHus ropsiuefl BOAL MeXAy Tell-
J1006MeHHUKAMH, IPUCOENUHEHHBIMH 110 ABYXTPYOHO#R cXeMe, B XOJOIHBIA Me-
pHOM rofa ciefyeT 3aJaBaThCd ONpe/eJEeHHBIM COOTHOLIEHHEM PacXohOB ro-
psiuest 1 xononHoi Boabl Wi yake ¢ Wxomake s H3 KOTOPOTO 3aTeM cJefyeT onpe-
neasiTh pacxox ropsadeit Boas Wi paxe -

Pacyerst Ha 2BM noxkasany, 4To npu OTHOLIEHHH 3THX PacXxod0B, paBHOM
0,2, 1 pa3HOCTH TeMIepaTyp TeIJoHOcHTes 22° pacxof BOABLI Yyepe3 BepXHUM
Ten000MEHHHK IIECTHITAXKHOrO 3Aanus cocrtaBui1 195% pacuetnoro Ilpn
OTHOIUEHHY PAacXoioB, paBHoMm 0,5, OTKJIOHEHHS OT PACUETHBIX DACXOAOB HE
npesuimany 10%, Ho ¢ yBeJnyeHHeM uucia 3Taxed 5TH OTKJIOHEHHS BO3pa-
craior, T103TOMY AJIS 37aHusT A0 MIECTH STaxeH cienyeT NPUHHMATH OTHOIE-
HYe PAacXOfIOB ropsiveil W Xoa01HO# Boabl He MeHee 0,5, OT IIeCTH 40 HAEBATH
araxell — He MeHee.0,75, a BrIllle AeBATH 3Taxkel — 1.

HauanpHyio TeMOepaTypy ropsdeil BOAL I/ NOMEIIEHHA ONPeAeadioT 1o
ypaBHEHHUIO

t“+t'r MaKe

Q3 Make QS. Make
l‘r = 2 + QWIK a 0,8 m Atcp_ 1. ORI s (133)

rae Afy, g oxn— CPEAHENOrapuMUYECKas Pa3HOCTb TeMNepaTyp MeXJy BO3AYXOM H BOJOH

pH MaKCHMAJbHOM OX7JaAuTelNbHON Harpyske B epad;
— MaKcuMaJbHasi TeMIepaTypa BTODHYHCLO Bo3JyXa MOCde TeIMIOOGMEHHHKA-

JMOBOAYUKA B XOJIOJAHEIA mepuoj rofa, BelYHcJseMas Mo ¢opMmyie

¢ —t 4 q (tn— tp, 3) —0,24 GnepB (tn— tnepB)
T. Makc = &g 0’24 Gp ’

14

T.MaKcC

(1.34)

f, 5 — PACUETHAsS 3HMHSA TEMNepaTypa HaPYXKHOTO BO3XYXa B 2pad;

Gp — BecOBOH pacxoJ BTOPHYHOTO BO3AYXA B K2/4.



TeMmnepatTyphl fneps H £ AJs 34aHHA B HEJIOM CJIeIyeT BBIYMCAATH 110
dopmyse

L
t— tlﬂl : [2n§+...+tnnn 3paa, (135)
2
=]
rae fy, f2, ..., I, — pacueTHble TeMepaTypHl AJfA Ka)I0# IPYNNsl TOMelleHHH;

n — YucJ0 MOMeNeHH# B KaxKaoi rpynme.

Kax npaBuno, BeauuyuHa f. OblBaer 3HAYHUTENbLHO HUKE, YeM AJs oOblU-
HBIX OTONUTEJLHBIX CHUCTEM,

IIpu nByxTpyGHO#K cxeme cHaGKeHHs KOHAHMIHOHEPOB-AOBOJYUKOB TOJb-
KO XOJIOZHOM BOXOI €€ HAUaJbHYK TeMIEpaTypy HAXOAAT 10 YpPaBHEHHIO
(1.31), a Temneparypy NepBHYHOr0 BO3AyXa B XOJIOAHBIH IEPHOX Onpemess-
10T 6e3 ydyera TENJIOBBbIAEeHUH B MOMEIIEHHsIX 0 opMyie

q( In— tp_ s)
tnepB. Make = tn —l— ——————0’240 2pa8 . (136)5

neps

BcesnencrBue 3TOro nepBUYHBLIA BO3AYX, NOCTYNAsi B IIOMEN(EHUS, TIe HMe-
I0TCS1 TEIJIOBBIJe/EeHNsI, BBI3HIBAET AONOJHHUTENbHBIE 3aTpaThl xomaona. s
IIOBBIIIEHHUST SKCIAYATAIMOHHBIX H IKOHOMHUYECKHX [T0Ka3aTenell cucTeMy KOH-
JUIHOHMPOBAHHUS BO3JAyXa CACAYyeT AEJUTb Ha 30HBI, O0OBEIHHSIONIHE MOoMe-
IIEeHNs ¢ OAMHEAKOBOH OpHeHTaIlHe!l OTHOCHTENBHO CTPAH CBETA.

Ilpu Tpex- u ueTHpexTpyOnoit cxemax CcHaGKeEHH KOHIHIHOHEPOB-/0-
BOMUYMKOB TEIJIO- H XOJOJOHOCUTEJNEM TeMIEepaTypy NepBHYHOTO BO3AyXa Npil-
HUMA0T KaK MOXKHO OoJee HU3KOH. OHa MOKeT OBITh HOCTOSIHHOH B TeUEHHE
BCEro roxa Jaubo ckauykoobpasHo MOBHIIATLCS B Temioe BpeMmsi. Temuepatypy
HAPYXKHOTO BO3AYXA Ihepew , IPH KOTOPOiH HeOOXOJAMMO BK/IIOYATh B JAeHCTBHE
MCTOYHHUK X0Joa0cHabKenus, onpexenaior no ¢opmyJte (1.28).

Havaabnyio temneparypy ropadeii BOAbI H MAaKCHVAJbHVIO TEMIIEPATYPY
BTOPHYHOrO BO3AyXa HaxoidAr no ypaeHenudsM (1.33) u (1.34). Pacxox ro-
psiuell BOJAbI IPY TPeXTPYOHBIX CXeMaX BBIYMCJSIOT U3 COOTHOWEHUA Wi yake *
$ Wxmaxe>> 0,2. Beanunna sT0ro OTHOIIEHHS 32BUCHT OT KOHCTPYKIUH TpPeX-
IPOXOAHOTO HeCMeIlHBAIero knanana. Ias noxbopa nocieanero mo ¢op-
myiae JI. ®@. Kyknauka onpenpensior K03¢gpdUIAEHT NPONVCKHOH CHOCOGHOCTH

- /¥
Kvs = 0,1 Wy wae ]/ 1000 A Hop (1.37)
rje
2
AHg = Lo Z; xl/n2; (1.38):

AHg,; — notepu AapleHHs B KAanaHe NpH NPOXOxe XOJ0AHON Boasi B KI' /a2 mpu-
HuMaeMbie He MeHee 30% oT moTepb B Temao0o6VieHHHKe, B OTBETBJEHHSX

u pr60np013011ax OT MarucTpaJii K Hemy;
txu.x—-KOS(l)(bHﬂHeHT MeCTHOTO CONPOTUBJIEHHS NOJHOCTLIO OTKPHITOrQ Kjamaiua.

(cM. Taba. 10.9);
¥ — CKOpPOCTb BOJb!, OTHeCeHHasi K CeueHHIO NOABOAALIEro TPYGONMpoBOia,

B M/cex;
Y — yIeJbHHIH BeC BOAH B K2/M3
3arem no tab6n. 10.9 noxbuparoT KiaanaH COOTBETCTBYIOLIEH MOgUdHKa-
uud ¢ Gaukafiuium O66bIIMM 3HaueHHeM KosdduuuedTa nponyckHo# cmo-

COGHOCTH N0 XOJIOXHOMH BOIE H HAXOAAT Cxa.x.
Hanee BHIUHCASAIOT O6UIYIO NOTEPIO JABJEHUS NPH NPOXOAe XOJONHOH BO-
bl 4epes TeNI000MeHHUK U NOXBOAKH, BKJIIOUAs NOTEPH B KjaNaHe

SAH = AH, + AH,, - AHo, &/n2, (1.39)-

rae AH; — norepu naBienus B Tel1006MeHHuKe B K[ M2,
AHpops — NOTEPH HABJEHHS B MOABOASILUX TPYGonpoBoaax B ki /u2.

ITo Ta6a. 10.9 mna knanaHa ¢ BuIGpaHHBIM 3HaueHHeM Kyyx NoxbGupaloT
pesnuuny KVr M COOTBerTcTByollee efi 3HaueHne (g, W MO GopmyJaam,
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anastoruunniM (1.37) u (1.38), onmpenensior pacxox ropsiuell BOIBI TaK, 4TOGH!
o6mas notepst Aasnaenus TAH 1o ropsuel Boje Oblia paBHa COOTBETCTBYIO-
we# norepe AaBIEHUS [0 XOJIOXHON Boje. I3 3KOHOMHYECKHX coobpazKeHui
CJelyeT CTPEMHTbCS K TOMY, 4TOGBI pacxon ropsiueit Bojabl GblT MHHHMAab-
HBIM,

HuaMerpsl noJatomux Tpy6GoNnpOBOLOB pacCUUTHIBAIOT HA NPONYCK MaKCH-
MaJdbHBIX PACXOJOB FOPsYell H XOJNOIHOM BOJHI, a AHaMeTpHl 00paTHLIX TPY-
GONpPOBONOB NpH TPEXTPYGHOM cXxeMe TEMIO- H XOJOAOCHA0XKeHHuss — Ha Mpo-
NyCcK MaKCUMaJbHOTO Pacxofa XoJomHoH Boxul. MccaepoBaHua Ha aHaJsoro-
BOH 3J1eKTpHUYECKOl MalllnHe MOKasaJH, YTO pacueTHOe AaBJeHHe Hacoca A
MepeKadky ropsiaeil BOLBI C H3BECTHBIM 3aMacoM MOXKHO NPHHUMATh PaBHbIM
CyMMe TNOTEpb NPH HEePEeMeIleHHH MaKCHMAaJBHOTO KOJHYecTBa ropsyeit Bo-
LBl 110 MOJA0Ned JIMHHM W MaKCUMAaJbHOTO KOJMYECTBA XOJIOAHO# BOABL o
o6paTHOl JHHHK, a AABJeHHEe HAcoca XOJOXHOH BOABI KOJIZKHO OBITh PaBHO
CyMMapHBLIM NOTEPAM NPH UUPKYJASNHH ee MAKCHMaJbHOro pacxoja mo Mo-
Jpaiomeld 1 06paTHON JHHUAM.

B pesysabrare uccienoBaHUH THIPABIHYECKOH yCTOHYMBOCTH TPexTpyo-
HOHM CXeMbl HAa aHaJOrOBOH MallluHe YCTAHOBJEHO, YTO €CAH B HEH OTCYTCTBY-
eT TeHTpaJbHBIl PEryJasITOp pacxoja M HMeITCsl ABYXNO3ULUHOHHBE KJIanaHhl
nepes KOHAUIUOHEPAMU-TOBOAYUKAMY, 2 XOJOLHYIO BOAY NOTpebJser TOMb-
kK0 5>—109% M0OBOXYHKOB, TO U3 OOPATHHIX CTOAKOB, B KOTOPLIE OJHOBPEMEHHO
nocrynaer ofpartHasl XoJ0JHAd ¥ ropsuas BOIa, NPOUCXOAMUT NepeTeKaHue
obparHoii BOAB! B «ropsiune» npubopol. IIpu ycraHoBKe MeCTHBIX NPONOPILH-
OHAJIBHBIX KJANaHOB HJIM HEHTPAaJbHBIX PErYJASTOPOB PacXofa sBJEHHe Hepe-
TEKaHHs1 OJNHOCTLIO YCTPAHARTCH.

TIpu uerwipexTpy6HOM CXeMe TEIIO- U XOJOMOCHAGKEHUS C ONXHHUM TEmJso-
COMEHHHKOM B KaXK[0M JOBOIYHKE TeMNEPATYPHl fnepm frepews Is.n M 3HAUE-
Hug W, u W, npunumarorcs, Kak g TpextpyOHoit cxeMbl. CucreMst ¢ ABY-
M5 TEIJIOOOMEHHUKAMH B KaxKAOM JOBOJNUMKE, MO CYIIECTBY INPEACTABJSIOT
co0o#l fiBe He3aBUCUMBIE ABYXTPYOHBIE CHCTEMEI, IO3TOMY TeMIEpaTyphl U
pacxolpl ropsauyei BOJBl NMPHHUMAIOTCS TAKUMH Ke, KaK A OObLIUHBIX OTO-
IHTEJNbHBIX CHCTEM, a TEMNEPaTyphl H PacXOXH XOJONHOA BOJBI — KakK AJS
OOLIYHBIX CHCTEM XOJO0XOCHAGKeHUs.

11. KOMBUHHUPOBAHHDBIE CUCTEMBI

B of6umiecTBeHHBIX H DPOMBINIJIEHHBIX 3ZAHUSAX NPUMEHSIIOTCA IEHTpasb-
nele CKB, paborarrine cOBMECTHO ¢ CHCTEMAaMH JYUYUCTOTO OXJAXKIeHHS H
OTOIJIEHHUSI, MECTHOTO AOYBJAaXKHEeHUs BO3/lyXa ¥ APYyruMH ycrpoiicrBamy. Ta-
KHE CHCTeMBl OOLIYHO Ha3BIBAIOTCS KOMOUHUPOBAHHBIMU.

CoBmecTHOE IefiCTBHe CHCTEMBI JYYHCTOIO OXJakKAEHHS M OTOIIE-
HHA ¢ CHCTEMOH KOHIHIHOHHDOBAHHUSI BO3/yXa JaeT BO3MOXKHOCTb YMEHbBIIU b
BO31yX000MeH B IIOMEIIEHHSAX, @ CAeL0BATENbHO, YMEHBIIHTD NPOU3BOLUTENb-
HOCTb U pasMmephbl yCTaHOBOK. CHCTeMHl JYUHCTOrO OXJNaXIeHHsT B KOMOHHA-
guu ¢ CKB npumensiorcsa riaaBHbBIM 06pa3oM B MOMEMIEHHSAX ¢ HE3HAUHTE/b-
HBIMH BJIArOBBIAEJEHUSMH, KOTZAa OTCYTCTBYeT ONAcCHOCTh 06pasoBaHHs KOH-
J1eHcaTa Ha OXJaXKHAeHHBIX TOBEPXHOCTSIX.

OTH CHCTEMBI COCTOAT H3 LEHTPAJbHOTO KOHAMIUOHEPA W NPUGOPOB paiH-
allMOHHOTO OXJaKJAeHHs. B KauecTBe NMOCTeNHUX HCIOML3YIOTCS GeTOHHbLIe
MOTOJIKH € 3a/e/laHHBIMH B HUX 1py6aMu UM NOTOJKH U3 JHCTOBOTO MeTaJJaa
C NPpHUCOeJHHEHHLIVY 3MeeBHKaMH U3 Tpy6. Pannaunonusie npu6opel 06BIUHO
paccuuTeIBaloTCA Ha BocnpuarHe 40—509% aBHOM TensIoBOH HATPY3KH moMe-
IICHUH, B KOTOPBIX UMeTCs Hefoabline U3ObITKY Tensaa. Bo nsGexanye KoH-
JeHCalUHy Biard TeMlleparypa IOBEPXHOCTH Nadenelf NOJXKHa OBHITL Ha 2—
3° BHIIIE TeMNepaTypLl TOYKH POCHl BO3AyXa B IIOMEIIEHHH, 4 PEryJHPOBaHHe
TeMNIepaTyphl BO3AYyXa NOMENIeHUS ZOJXKHO NMPOU3BOAHUTBLCA MECTHBIMH MOLO-
rpeBatensMu. [IpuMeHsieTcs Taxke NOCTENEHHOE NPONOPUHOHANbHOE PEryJu-
poBaHHe OXJaIHTENbHOH CnOCOGHOCTH PaZvaunHOHHHX NaHedaell (06GbluHO B
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3aBHCHMOCTH OT HAPYXKHBIX YCJOBHI), OAHAKO naHenu o6Jazaior 3HauuTe/b-
HOH TemIoBOM HMHepIell H NO3TOMY peryaupyiorcs mioxo. Kom6unupopan-
Hasg MHOTO30HA/JbHASI CHCTEMA HMeEeT IeHTPaTbHbIA KOHIUIHOHeD, aHaJO-
THYHBIH KOHAULIUOHEPY CUCTEMBI, NIPHBeNeHHON Ha puc. 1.2. Takolt konxunuo-
Hep nogaer ofpaboranublil HAPYXKHBIA BO3LYX, KaK NPaBulIO, B o0beMe cadu-
TApHOIl HOPMBI B MECTHblE aBTOHOMHBIE HJIH HEaBTOHOMHBIE KOHAHIHOHEPHI ¢
COOCTBEHHBIMH BEHTHJAATOPAaMH, QHJIbTPAMH, TeMNOOOMEHHHKAMH H B He0O-
XOAMMBIX cayyasax ¢ yBIaxKHUTENsIMU BO3AYXa.

Haxo1aT TakXe NPUMEHEHHe CHCTEMbl C MECTHBIMH KOHIULIMOHEpPaMH, Ji-
[IEHHBIMY MHTAHUSA HAPY’KHBIM BO3LYXOM, U LEHTPAJbHBIM KOHIUIMOHEPOM,
MOJAIOIIHM HAPYXKHBIA BO3AYX HEINOCPEICTBEHHO B 00CAy:KHBaeMOe Iovienie-
Hie.

[Tpumenenne KoMOHHUDOBAHHBIX CHCTEM C ()OPCYHKAMH MECTHOTO ROYB-
JIAXKHEHHS1 B 1€XaX, B KOTOPbIX Tpebyercs NMOALEPKHUBATb BHICOKYIO BJaaX-
HOCTb BO31yXa, BeCbMa 3KOHOMHYHO, TaK KaK CYIIECTBEHHO CHHIKAeT pPacxo-
Ibl BO3/yxa, 0JABAEMOro B IOMEIIEHHe, a BCAEACTBHE 3TOTO CHHXKAET pac-
XOIbl M HapyxHOTO Bo3Ayxa. COOTBETCTBEHHO YyMEHBIIAIOTCA PACXOIBl TENaa,
X0JI0/1a M 3JeKTPOIHEPTHH.

12. PACYET KAHAJIOB CUCTEM KOHIHI HOHUPOBAHMUS
BO3AYXA CPEJHETO 4 BBICOKOI'O JABJIEHHH

O} (PeKTUBHOCTb CHCTEM KOHIUIMOHUPOBAHUS BO3AyXa B 3HAUUTEJIbLHOMN
CTENEHU 3aBHCUT OT pachpejes]eHHs BOo3[AyXa IO KaHa/JaM. DTO uMeer ocoboe
3Ha4YeHHe OJd CHCTeM CPeJHero u BbICOKOI0 )],aB.HeHI/IPI C 32KEKIIUOHHbIMH KOH-
NUIIHOHEpaAMU-OBOAYMKAMY, TaK KaK LeHTpaJbHble KOHIHIMOHEpPH M ha-
HaJbl A0JKHB 00ecrneyuThb 3[4eCh 3afaHHbIE PACXOABl NEPBHYHOTO BO3AYyXa B
CTPOTO ONpeeNeHHbIX KOJHUYECTBAX, He0OXONUMBIX 110 CAHUTADHEIM TpeboBa-
HHAM, U JOJKHBI CIyXHTb B KAUeCTBe HCTOYHMKA 3HEPTHU, HeoOX0IUMORt 151
NOAMEIINBAHUS BHYTPEHHErO BO3AYXaA.

Pacuer moTepp maB/ieHus B KaHaJax CPeIHEr0 W BLICOKOTO AaBJAEHHI Be-
JAetcs 1o oOI[eU3BECTHOMY YPaBHEHHUIO

Prp = X d’ % ~RI, (1.40)

rie ! — pnuHa KaHaja B u;
0 — IJIOTHOCTb BO3AYXa B &I - cex?/m?;
U — CKOPOCTb BO3XyXa B M/cex,
dsxs — SKBHBAJIEHTHBIN AMAMETD BO3AYXOBOJA B M;
R — nanenue AaBieHust Ha | » pauHbt Bosayxa B xl'/m2

Koadpduunenr Tpenus A 3aBuUcHT oT yucaa Re u oTHocuTenbHOM mIepoxo-
BaTOCTU A/d 4y, (e A — BeMYHHA aOGCONIOTHOH IIEPOXOBATOCTH B M).

JI. Y. Hefimapk cocraBuna tabma. 1.9 aas pacuera XaHaJOB NPH CKOPO-
ctsax Bo3ayxa oT 1 10 35 m/cex u BenuumHe aGCOMIOTHOM IEPOXOBATOCTH
A=0,1 unm.

TIpu cocraBnenwn TaGanubl Kosdoduuuent A BbIUNCIAAACS TO GOpMye
I1. K. KonakoBa

= (1,81gRe —1,5)~2% (1.41)
a 1ns nepexoRHoi obaactd — no dopmyae B. H. Jlo6aesa
1\2
o= 1,42 (1gRe NE (1.42)

[Ipu pacuere cerefl BHICOKOTO JZAaBJeHUs CIeAYeT YUHUTHIBATh, 4TO NMOTEPH
JIaBIEHHsI IPH OTBETBJEHUH NOTOKA, NIPOXOASIIErO O BO3/YXOBOAY MOCTOSH-
HOT'O CeYeHHs], CONPOBOKIAIOTCS NEPEXOAOM YacTH AUHAMHYECKOrO JaBJaeHHS
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Dlanuste aaa onpepencHus pa3MepoB KPYIIBIX Bo3ayXxoBoaos (mpu {=20°C w B=760 sxu pr. c1)

Ta6Gauwa 19

‘;9. . Cxo- JluameTp BO3AYXOBOJOB B MM, TJIOLAAbL B M2
u S | pocTHoe
8% | masne |ipo, 0,0078 | 115, 130 150, 165, , 5 , , ;
§j },".’;7;2 0 0 0104 0.01327 001767 005038 0.18298 0,2(})363 235, 0,0433 (265, 0,0551 {285, 0,0638 |320, 0,0804 |375, 0,1104 ) 440, 0,152 )495, 0,1924 |545; 0,2332
1] o2 3 | s ] s 6 N 1 12 E I I VR N C I B 17
28 37 48 64 77 107 131 156 198 230 289 397 547 693 840
1{0,0614) 10,0215 10,0179] 0,0153 | 0,0127 | 0,0113 |0,0092|0,0082| 0,0072 | 0,0062 | 0,0056 | 0,0049 | 0,004 0,0033 | 0,0028 | 0,0025
56 75 96 127 154 215 (261 312 397 459 579 795 1094 1385 1679
2| 0,246/4 0,0707 10,058 | 0,0508 | 0,0425 | ©,u376 |0,0307/0,027 | 0,0243 | 0,0209 | 0,0192 | 0,0167 | 0,0135 | 0,0113 | 0,0098 | 0,0086
85 112 143 191 231 322 (392 468 595 689 868 1192 1642 2078 2519
31 0,553{1 0,1431 [0,1199] 0,1033 | 0,0862 | 0,0768 |0,063 |0,0553| 0,0497 | 0,0431 | 0,0392 | 0,0343 | 0,0282 | 0,0232 | 0,0199 | 0,0177
12 150 191 254 300 4929 523 624 793 919 1158 1590 2189 2771 3358
1] 0,982/ 10,2544 (0,2145| 0,1844 | 0,1545 | 0.1375 |0,1126/0,0996| 0,0895 | 0,0771 | 0,0706 | 0,0614 | 0,0508 | 0,0419 | 0,0365 | 0,0324
140 187 239 318 385 536 (653 779 992 1148 1447 1987 2736 3463 4198
51 1,535)1 0,3868 (0,3257) 0,281 0,2353 | 0,2004 |0,1708|0,1521| 0,1364 | 0,1182 | 0,1082 | 0,0939 | 0,0779 | 0,0642 | 0,0559 | 0,049
168  [295 287 382 462 644 (784 935 1190 1378 1737 2385 3283 4156 5037
61 2,21014 0,546 10,4593 0,3961 | 0,3331 | 0,2959 |0,2414/0,2148! 0,1927 | 0,1669 | 0,1528 | 0,1326 | 0,1097 | 0,0904 | 0,0787 } 0,0701
{ 197|262 334 445 539 751 1915 1091 1389 1608 2026 2782 3830 4848 5877
71 3,009/ 0,7311 |0,6147| 0,530t | 0,4453 | 0,3957 |0,324 10,2868/ 0,2587 | 0,2236 | 0,2049 | 0,1778 | 0,1468 | 0,1218 | 0,109 | 0,0945
{225 300 382 509 616 858 {1045 | 1247 1587 1837 2316 3180 4378 5541 6716
gl 3,93/10,9392 g 7926| 0,683 | 0,5737 | 0,5097 |0,4173(0,371 | 0,3328 | 0,2877 | 0,2633 | 0,2295 | 0,1898 | 0,1572 | 0,1364 | 0,121
{ 253 1337 430 572 693 966 1176 | 1403 1785 2067 2605 3577 49925 6234 7556
ol 4,973 1,1737 |9 9902 0,853 | 0,7162 | 0,6391 |0,5202/0,4625| 0,4148 | 0,3605 | 0,3297 | 0,2875 | 0,2372 | 0,1965 | 0,1706 | 0,1522
281 374 478 626 770 1073 11307 | 1559 1984 2997 2894 3974 5472 6926 8395
lo| 6,14/11,4308 11 2065/ 1,0389 | 0,8719 | 0,7779 |0,6361/0,5655) 0,5079 | 0,4402 | 0,4028 | 0,3512 | 0,2898 | 0,2401 | 0,2081 | 0,186
309 la12 525 700 847 1180 (1437 | 1715 2182 2526 3184 4372 6019 7619 9235
111 7,429/ 1,7162 |1 4478 1,2459 | 1,0453 | 0,9324 |0,76230,6775| 0,6099 | 0,5268 | 0,4822 | 0,4205 | 0,3484 | 0,2868 | 0,2504 | 0,221
337 449 573 763 924 1287 |1568 1871 2380 2756 3473 4769 6566 8312 10074
10| 8,842/12,0247 |1 7064 1,4695 | 1,2316 | 1,0981 0,8974/0,7975( 0,7188 | 0,6207 | 0,5711 | 0,4978 | 0,4103 | 0,3395 | 0,2944 | 0,2626
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IIpodosmenue Taba 19

CTh
cex

KO
B M,

Cxo-
POCTHO®
naBne-

HHe B

x2/md

1] 2 |

13

15

16

17

18

19

20

21

22

23

24

25

10,377
12,034
13,815

15,718

17,745
19,894
22,165
24,56

27,077
29,718
32,481
35,366

38,375

JluameTp BO3ZYXOBOXOB B MM; IJIOWAaAb B M3

100; 0,0078) o555, | 0.83%7 | 06037 | 0.09138 | 0.0598 | 0.0963 235 0.0433 [265; 0,055 |285; 0,0638 3205 0,0804 |375; 0,104 | 440; 0,152 (495; 0,1924 [545; 0,235
s | & | s 6 7 sl e | w0 | u | w2 | 1B | u 5 | . 17
365  [487 621 827 1001|1395 1699 | 2026 2579 2986 3763 5167 7114 9004 10914
9.3451 [1,9851] 1,708 | 1,4392 | 1,2825 |1,048 0,9318) 0,8343 | 0,7243 | 0,6631 | 0,5769 | 0,4784 | 0,3964 | 0,3435 | 0,306l
393 524 669 891 1078 1502 |1830 2182 2777 3216 4052 5564 7661 9697 11758
9 7077 |2,2817) 1,9628 | 16593 | 1,473 |1,2034/1,0687| 0,9628 | 0.8352 | 0,7642 | 0,6655 | 0,5524 | 0,4537 | 0,3959 | 0,3538
421  |562 717 954 1155 [1609 (1960 | 2338 2975 3445 4342 5962 8208 10390 | 12593
3,0807 |2,5045| 2,2422 | 1,8885 | 1,6827 |1,3746|1,2212 1,0997 | 0,9491 | 0,8731 | 0,7598 | 0,6258 | 0,5181 | 0,4518 | 0,4034
449  [599 764 1018 1231|1716 (2091 | 2494 3174 3675 4631 6359 8755 11082 | 13432
3,4738 |2,9303| 2,5275 | 2.1267 | 1,8057 |1,5483|1,3816/ 1,237 | 1,0736 | 0,9824 | 0,8598 | 0,7089 | 0,5863 | 0,5103 | 0,4558
477 (636 812 1081 1308 |1824 (2222 | 2650 3372 3905 4920 6756 9302 11775 | 14272
3,0038 |3,9863 2,8301 | 2,3902 | 2,1204 [1,7372[1,5509| 1,3894 | 1,2049 | 1,1019 | 0,9653 | 0,7949 | 0,6565 | 0,5732 | 0,5110
505 674 860 1145 1385|1931 (2352 | 2806 3570 4134 5210 7154 9850 12468 | 15111
4,3567 |3,6664) 3,1671 | 2.6657 | 2,3753 |1,9377|1,7307| 1,5497 | 1,3428 | 1,224 | 1,0762 | 0,8853 | 0,7361 | 0,6386 | 0,5689
534 711 908 1209 1462 12038 [2483 2962 3769 4364 5499 7551 10397 13 160 15 951
4,8099 |4,0674) 3,5132 | 2,9546 | 2,6333 [2,1478 1,9173] 1,7156 1,4895 1,3698 1,1925 | 0,983 | 0,8157 | 0,7071 0,6295
562 (749 955 1272 1530  [2146 (2614 | 3118 3967 4594 5789 7949 10044 | 13853 | 16790
5,305 |4,485 | 3,873 | 3,242 | 2,903 (2,368 (2,112 | 1,891 1,641 1,508 1,311 1,088 | 0,899 | 0,783 | 0,697
590 786 1003 1336 1616 92953 2744 3273 41667 | 4823 6078 8346 11 401 14 545 17 630
5,82 |4.92 | 4,200 | 3,574 | 3,184 [2,507 2,318 | 2,085 | 1,798 | 1,655 | 1,438 | 1,191 | 0,985 | 0,88 | 0,766
618  [824 1051 1399 1693 2360 [2875 | 3429 4364 5053 6368 8744 12038 | 15233 | 18469
6,36 |5.376 | 4,618 | 3,002 | 3,477 (2,835 (2,620 | 2,276 | 1,973 | 1,804 | 1,569 | 1,200 | 1,082 | 0,936 | 0,841
646 361 1099 1463 1770 |o467 |3006 | 3585 4562 5283 6657 9141 12 586 15931 19 309
6,919 |5.846 | 5,048 | 4,245 | 3,781 3,099 [2,751 | 2,475 | 2,143 1,902 1,715 1,42 1,173 1,023 0,912
674  |soo 1146 1527 1847 |9575 3136 | 3741 4761 5512 6947 9539 13133 | 16623 | 20148
7,498 |6.334 | 5,468 | 4,508 | 4,005 |3,356 (2,978 | 2,677 | 2,323 | 2,136 1,857 | 1,639 | 1,27 1,107 | 0,987
702 936 1194 1590 1924 |2682 13267 | 3897 4959 5742 7236 9936 13680 | 17316 | 20988
8,007 16,842 | 5902 | 4,962 | 4,421 |[3,626 3,231 | 2,905 | 2,506" | 2,302 | 2,003 | 1,658 | 1,378 1,194 | 1,071
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IIpodoascenue Taba 1.9

A CKo- JHaMeTp BO3AYXOBOJOB B MM, MJOIaAb B M2
g § POCTHOE
2 | naBJe- 3, ; 50; ; ; ;
gz e B 1100; 0,0078 0'016a | 0.0057 | 0,009 | o.05148 | o oos | 0aats (235 0,0433 [265; 0,051 |285; 0,0638 |320; 0,0804 |375; 0,1104 | 440, 0,152 |495; 0,1924 | 545; 0,2332
t o2 ] s |4 | s 6 7| 8 | 9 10 1 12 13 14 15 15 17
26|41 506 [ 730 973 1242 1654 2001 2789 13398 4053 5157 5972 7525 10 333 14 227 18 009 21 828
’ | 8,716 7,363] 6,355 5,342 4,782 13,893 3,474 | 3,125 2,710 2,474 2,167 1,793 1,482 1,291 1,149
27| 44 761 [ 758 1011 1290 1717 2078 2897 3528 4209 5356 6102 7815 10731 14774 18 701 22 667
’ 19,355 7,900, 6,817 5,761 5,125 (4,199 (3,729 | 3,352 2,905 2,668 2,323 1,92 1,598 1,383 1,24
28| 48 138 [ 786 1048 1338 1781 2155 3004 (3659 4365 5554 6431 8104 11128 15322 19 394 23 507
’ | 10,061 | 8,497] 7,331 6,161 5,483 14,491 {4,010 | 3,605 3,124 2,854 2,498 2,065 1,709 1,488 1,324
29 | 51.637 { 814 1086 1385 1845 2232 3111|3790 4521 5752 6661 8394 11526 15 869 20 087 24 346
’ 10,741 | 9,072 7,823 6,573 5,882 (4,818 |4,275 | 3,847 3,330 3,062 2,670 2,205 1,833 1,585 1,420
30|55 96 { 842 1123 | 1433 1908 2309 13218 13920 | 4576 5951 6890 8683 11923 | 16416 | 20779 | 25186
’ 11,439 | 9,659 8,333 7,001 6,261 |5,128 {4,548 | 4,089 3,548 3,255 2,829 2,360 1,945 1,696 1,509
31159005 { 870 1161 1481 1972 2386 3326 14051 4832 6149 7120 8973 12 321 16 963 21 472 26 025
? 12,155 {10,26. 8,851 7,476 6,650 |5,446 {4,856 | 4,366 3,788 3,475 3,021 2,502 2,077 1,800 1,611
39(62.874 { 899 1198 1529 2036 2463 3433 |4182 4988 6348 7350 9262 12718 17 510 22 164 26 865
’ 12,952 (10,933| 9,431 7,922 7,086 5,804 |5,150 | 4,628 4,011 3,684 3,200 2,666 2,201 1,198 1,710
33166.865 { 927 1236 1576 2099 2540 3540 (4312 5144 6546 7579 9552 13116 18 058 22 857 27 704
! 13,707 (11,568 9,976 | 8,425 7,496 16,138 5,476 | 4,921 4,266 3,919 3,403 2,815 2,340 2,039 1,819
34170978 { 955 1273 1624 2163 2617 3648 4443 5330 6744 7809 9841 13 513 18 605 23 550 28 544
? 14,479 (12,279 10,590 8,894 7,957 6,516 16,778 | 5,196 4,564 4,131 3,591 2,988 2,470 2,151 1,916
35| 75 344 | 983 1310 1672 2226 2694 3755 (4574 5456 6943 8039 10130 13910 19 152 24 242 29 383
’ | 15,215 |12,952] 1,169 9,379 8,387 16,867 [6,122 | 5,506 4,768 4,377 3,806 3,162 2,617 2,279 2,030

ITpuMeuanue B BepxHHX CTPOKAX yKazaHbl Pacxoibl BO3Aysa B #3/4, 2 B HMXKHHX — yAeJbHble MOTEPH Ha TpeHHe B kI /u2.




B cTaTHueckoe. Be/eacTBHe 3TOro CTaTHUYECKOe JaBJEHHE 3a OTBETBJEHHEM
GoJbllle MaBJEHHS Iepel HUIM Ha BeJHYHHY, PaBHYIO:

APcr=Pcr2'—Pc11=’g2‘ (U%*Ug) Ny (1.43)

rie  /\P.;— pa3HoCTb cTaTHYECKHX NapjeHHi B kI'/M?;
U, H Uy — CKOPOCTH BO3AyXa B IPSIMOM IPOXOAE B M/CEK;
1 — K03 HUIIeHT NONE3HOro AeHCTBHA AH(PGYy30pa B HOAAX eAHHHIIH.

CaepnoBaTesbHo, Ko3(Q@HIHEHT MeCTHOrO CONPOTHBJEHHUS TPONMHHKA Ha
NIPOXOJ PaBeH:
N\Pn Pcr2 - Pc'rl

= 1 —_— "{1 = -—

2 ’
0,5p(v¥——v2) 0,5p(vf~v§)
rae APy — pa3sHocTb NOJHLIX AaBJAeHHH B KI/M2.

Xapaxkrep u3MeHeHHS KO3(QHIMEHTAa MECTHOTO COIPOTHBJIEHHS OTBETB-

aenust Cp, OPH OTHOLIGHMH CKOpOCTeH vg/v; mpeicrasieH Ha puc. 1.15. Kpu-
Bas A coorBeTcTByer norepsM Ha yaap no bopaa-Kapno. Torna

Cp = (1.44)

Cop = —— 1, (1.45)

Ug

L+

KpuBasi B caOTBETCTBYeT HCTEYEHHIO H3 KOJBLEBOTO OTBEPCTHS, KOrja

kos(duunent L, onucbiBaeTcs ypaBHeHHeM napaboJbl cebMOll CTeleHH, a
kpuBasd C oTBeyaeT OMNBITHBIM JaHHBIM, IOJYyueH-
HBIM NPH MCIBITAaHUK TPOHHHKA, Y KOTOPOTO HPAMOM

npoxox umea puamerp 200 mm, a orBeTBJeHHe —  Srp

aunaMerp 75 mm. B samrpuxoBanuoi obasactn Je- %8

)KaT LaHHble IPYTUX SKCIePHMEHTAIbHBIX Heciemo- ] /

Bauuil. JIna npakrtuueckux pacueros CKB cpemme- %

'Y

rO H BBICOKOTO jaBJeHHA K03(h(ULHEeHT CONPOTHB- ”;'*—' ﬂ@%?
JIEHHUS] TAKOTO TPOHHHKaA HA NPOXOJ OOBbIYHO NPHHH- 0 ] 5

matoT paBHbiM 0,1, 0
IToreps maBieHusi NPH PaCUIMpeHHH NOMepewHo- pd
IO CeueHHsl KaHala 3aBHCHT OT yrja pPacKpbITHA . |A
KaHaJjla ¥ COOTHOIIeHHs IJIONiafell BbIXOa U BXOAA, 0
. My gz 0% 06 aewly
npuyeM 3HaUeHHe K.ILJ. ONTHMaJbHOro Audpdysopa S
KoJsebaerca mexnay 0,85 u 0,9, a KosapHunueHT co- L5 O
POTHBJCHUS COOTBETCTBEHHO u3MeHsierca B npe- FAC. LIS llotepn ma
o npoxon, BO3HHKAOUINE
nenax ot 0,15 1o 0,1. KospduuuenT nose3Horo Aef-  gepencrsue  orsemsieHust
CTBUA ILH(I)@)YBOpa 3aBHCHT OT uncja Re. 4aCcTH NOTOKa BO3AyXa
3HaueHus Ko3p(UIHEHTOB MECTHOTO CONPOTHBIeHHs AHPdy3opa H H3-
MEHeHHs IoNepeuHblX ceueHHH MOXHO HAUTH N0 rpadukaM, IPHBedeHHbIM HA
puc. 1.16.
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Puc 116, 3nauenuss KoadduiHeHTa MeCTHOTO CONpPOTHBIeHHA Au(pdy3opa

@ — npu pacCllHPeHHH NONEpeYHOro CeyeHHs1 NOTOKAa [ M 2 — COOTBETCTBEHHO NpH BHE3aNHOM H

N/7aBHOM pacClIHPEeHHH TONeDeYHOro ceueHus NOTOKa, 6 — OpH BHE3AaNHOM CYXKEHHU MOTOKa [ —

NpM HAAHYHH y BXOJa B MeHBIUIHHE KaHal OCTPEIX KpaeB; 2 — TO XKe, TYNBIX Kpaes, 3— To XKe,
cllerka 3aKpYyrJeHHBIX Kpaes
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Puc 117 [lotepu naBienns B ¢acOHHBIX wacTAX

a — B OTBOAAxX KpYIJOTo cedeuHss 6 —B KoJieHax MNPAMO
YroNibHOro CedeHHs] 6 — B OTBOA2X MNPSAMOYrOJBHOrO ceue
HHfI & — PEKOMEHAyeMoe MHOoJOXKeHHe HAaNpPaBAAUHX Jona
ToK B KOJeHax NPAMOYIOJLHOro CeueHHs UYHCJAO JIONATOK

z=§.f__.1, a= —, mar nomatok f=l4la;, r=
z2+1

a
=1,28a, =075 a ToamuHa JoHaToK d< —IT



[Torepu AaBJIeHUs HAa MeCTHbIe CONPOTHBJAEHHA B OTBOAAX KPYIJoro o
IpAMOYTOJbHOTO CeYeHHUH, KoJeHax NMPSIMOYTOJbHOTO CEYEHHS H DEKOMEHJy-
eMoe NOJIOKEHHe HampaBJ/sSIOIIUX JIONAaTOK B NPSMOYTOJbHBIX KOJIeHaX MOKa-
3aubl Ha puc. 1.17.

Horepn JaBJeHHUS HA MeCTHBIE COIPOTHUBJIEHHS B OTBETBJIEHHSX pasyHuy-
HBIX TPOHHHKOB 3aBHCSAT OT COOTHOUIEHHS CKOPOCTeH NOTOKOB, YTO BHAHO H3
puc. 1.18.
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Puc. 118 3uavenns k03(HLUEHTOB MeCTHOTO CONPOTHBJEHHS TPONHHKOB

@ — QIR OTBETBJNEeHHH UMTHHADHYECKUX TDPOHHHKOB, 6 — A OTBeTBAeHHNH Pa3NHYHLIX TPOMHHKOB, & —
Ha npoxon (no Hgaudem JI 11 He#imapk), &— AnA OTBeTBJeHHH (no panueiM JI H. He#iMmapk)
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Tam xe npuBefenbl K03(PPHUIUEHTH MECTHOTO COINDPOTHBJIEHHS MPAMBIX
rpoiinukoB. [Tocneanue pekoMeHayeTcsd NPUMEHATh LIMPE, TaK KAK OHH 3aHH-
MAalOT MeHblle MecTa, yjao0Hee B MOHTaxKe H CO3/1al0T MeHbllle IIyMa IIPH Ipo-
X0/e BO3AyXa.

13 KOHCTPYKTHBHBIX W apXHTEKTYPHBIX coofOpaxeHuHi#i uenecoo6pasHo
MaKCHUMaJIbHO YMeHbIIaTh CeYEHHs IPHUTOYHBIX BO3AyXoBomoB. OgHaKo Ha
npakTUKe NPUXOAUTCH INPUHHMATb BO BHHMAaHHE, UTO HEHTPOoOeXHble BEHTHU-
JSITOPHI, KaK NMpaBuI0, pa3suBalor pabienue g0 250 xkI'/m2. Comnporusjienue
33KEeKIHOHHBIX JNOBOAYHKOB cocTasiseT 15—30 x['/m?, norepn JaBleHud B
IEHTPaJbHOM KOHJHIMOHEpe COCTaBJAAIOT B cpenHeM okoso 80 x/'/m2. Takuwm
cO6pa3om, cOGCTBEHHO B KaHaJax CHCTeMbl MOxKeT OBITb IOTEPSHO M0
140 xI'[/m2.

F'maBpa 2

BbIbOP ITAPAMETPOB BO3/1YXA
B KOHINITHNOHHWPYEMbBIX ITOMEHIEHHN X

CaMOuyBCTBHE Ue€JIOBeKa ONpelesfieTcl YCJAOBHAMH TEIIO- U BJAaroobve-
Ha, KOTOpPble 3aBUCAT: OT KOHCTUTYUHH UYeJOBEKa, COCTOAHHA ero 3J0pOBb4,
HEepPBHOTO HaNpAXKEHUs, XxapakKrepa BbINOJHAeMOH pabOThl, TUIA U MaTepua-
Jla OfeXbl, TeMIepaTypbl, BJAaXXHOCTH U CKOPOCTH ABHKEHHUS OKPyHKalol2-
ro BO3/lyXa; PaccTOAHUA OT TeJla 4ejoBeKa A0 NMOBEPXHOCTEH, H3Jydarolux
HJIY MOIVIOLLAIOIINX TeIJIO, HX pPa3MepoB U TemIeparypbl. Persamenrtupye-
Mbleé HODMAaMHU ONTHMAaJbHble U AONYycKaeMble NapaMeTphbl BO3AyXa B 3JaHHUAX
pasJHYHOIO Ha3HAyeHHd mpuBefeHbl B Taba. 2.1 u 2.2, a Takxe na puc. 2.1,

CreneHdb COOTBETCTBHSI METEOPOJOTHUECKHX YCJAOBHH CAHHTAaPHO-TUTHEHH-
yeckuM TPeGOBaHHAM B 3apy6eKHOH JiuTeparype Npeasiaraercs ONEHHBAThb
10 BeJHYHHE TAK HA3bIBaeMOHI 3KBUBAJEHTHO-3b(¢eKTUBHOH TeMIepaTyphl,
KoTOopas [0JIXKHa XapakTepH30BaTb CyMMapHOe [AeHCTBHE Ha 4Ye/loBeueCKHH
OPTaHH3M TeMIIepaTyphl, BJAXKHOCTH M CKOPOCTH ABHKEHHUSI OKPY/KAIOLIETO
BO3/lyXa, WIH 10 BeJn4YnHe 3(p(HeKTHBHOHU TeMIepaTyphl, KOTOpas JiOJIKHA Xa-
paKTepu3oBaTb COBMECTHOe neHCTBHe TeMIepaTypbl U BJAXKHOCTH OKpY-
XKawllero Bo3yXa MNPH NOCTOAHHO! CKOPOCTH ero JBHKeHHS

3aMMCTBOBaHHble U3 HHOCTPAHHBIX HCTOYHHKOB HOMOTPaMMbI Ui OTIpe-
JeJleHHus1 3KBHBaJEHTHO-3()(EeKTHUBHBIX TeMIeparyp INPHUBOAATCS H B OTeue-
CTBCHHOH yyeOHOH M crnpaBouHOft Jurepatypel. T HOMOrpaMMmbl TOCTpOe-
Hbl HAa OCHOBaHHH NAHHBIX CTATHCTHUECKOH 0OpabOTKH pe3yabTaToB HalbJio-
NeHUH! HaJ CPABHUTEJbHO MOJOABIMU 3JO0POBBIMH JIOJAbMH, HAXOAUBLIHMVHCS
B COCTOSIHMH IOKOS (CHAfAYeM IMOJIOKeHHH) B cHellMaJbHOH KaMepc, B KOTO-
po#l He OBbLJIIO CO3MXaHO YCTPOHCTB A/ HCCAeNOBaHHA paAHallMOHHOTO TeMNJo-
obMeHa MexXAy JIIOJAbMH M OrpaxjIeHHAMH noMemnieHuss Temreparypa
orpa)xKJieHvi OblJla PaBHA TeMIlepaType BO3JAyxXa B noMmemieHuun Martepua-
JIbI 3THX HaOJIOJEHHH, eCTeCTBEHHO, He MOTYT OblTh IlepeHeceHbl B OTeyec)-
BeHHYI0O NPAaKTHKY 06e3 monpaBOK Ha KJIUMaTHYeCKHe H 3THOrpaduyeckue
ocobeHHocTu pas3auunbix panoHoB CCCP, Ha HMHTEHCHBHOCTb H THKECTb
TPyZa, XapaKTep OjexXAbl JIOAEeHl W pajualdOHHYI0 0O6cTtaHOBKY. [loaromy
I10J1b30BAThLCA YKa3aHWHBIMM HOMOTPpaMMaMH IIPH IPOEKTUPOBAHUM MOXKIIO
TOJILKO IIOCJEe KOHCYJbTALlMH CO CNeHHaJUCTaMU-TUTHEeHHCTaMHU.

I Cm, unanpumep, «CrnpaBouHMK NPOEKTHPOBUIHKA HPOMBIIICHHBIX, KUJILIX H OOLIECT
BeHHBIX 3[aHHH H COOPY:KeHHH. BeHTHigUUs H KOHAMUHOHHDOBaHHe Bo3ayxa», [Tox obueh
pex U T. Craposeposa. Crpoiinamar, 1969.
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Hopmupyemble napamerpsl BO3ayxa B

paGoveli 30He NPOH3BOACTBEHHBIX
Ha NOCTOSAHHBIX Paloyux MecTax u B 0OGCNYKHBAEMOH 30HE OGUIECTBEHHbIX H KHJbIX 3[AAHHH

nomeluteHnfi

Ta6aunnya

24

IlapaMeTpnl BO3gyxa

Xonoauwiit B nepexonunfl nmepHoAp! roja (TemnepaTypa Hapy»XHOTO

Bo3ayxa Huxke 10°C)

Tenamfl nepuop roaa (remmeparypa HapyxHoro Bosxyxa 10°C H Bble)

Hgoﬁegﬁfa'_ K%Taeﬁr:_l}’;“‘ OnTHMankHblE | AOmycKaeMble ONTHMaJl bHble | JOMYCKaeMule
BHA
Mloc'ex ® % M/zi"ex #°C BHe pa- M;,C'EIC @, %*** U, MJcex (e |[£°C BHe paGo-
#°C 1o, % | (we 60- £°C (He 60 | (ne Go- |Gouux mecr| !°C ®. % |(se Go- £oCH* (ne Go- 6odtee) YHX MecT
nee) nee) nee) aee) nee)
[Tpous- 17—22% 156—20 28 55 0,5 He 6osee
Jlerkas |[18—21 0,2 — 0,3 — 1 2225 —
BOJICTBEH- ) ) yeM Ha
Hbe 17—24 15—26 27 60 0,7 3°/5°
CpenHe#t 15—17 13—15 26 65 0,7 BHILIE pac-
TAKECTH 16—18/60—40 0, 3 1’_7_—‘22 80 0, 5 1'5__24 20—23 |60—40 0,3 95 70 0"_'—7_1** YyeTHOH TeM-
! nepaTypst
13—15 12—14 75 0,5—1** |npn napamert-
Tsukesan [14—16 0,3 |(—— 0,5 |————| 17—20 24, 23 u Huxe T ——
. 14—17 17—20 80 | 0,5—1,5% | PaxA
Kusarle un — 19—21/60—40| 0,3 [To tpeGoBauusm CHull — 22925 160—40| 0,3 He 6Goaee — 0,5 —_
obulecT- yeM Ha 3°
BeHHEIE BhIllIe pac-
yeTHOH JeT-
Hell TeMne-
paTypsl IpH
napaMeTpax A

B udcauTene yKazaubl BeNHYHHBl OJis NOMel{eHHi C yAeNbHbIMH TenNOH3GLITKAMH paBHLIMU 20 kKkat/#® 4 U MeHee a B 3HaAMEH1TeNe — JJs NOMelleHHA ¢ yJelbHBIMH Ten
1oH30BITKAMU Gonee 20 kkaa/u3 u
** CKOpOCTH BO3Ayia clefyeT NOLNePXKHBATL B npejeliaX yKa3aHHbIX BeJHYUH
*%% [N NPOU3BOACTBEHHDLIX NOMEIMCHHH MNpHBeAeHHBle AONyCKaeMble YCJIOBHst OTHOCATCH K MECTHOCTAM C PacueTHOH HapyaHOH TeMnepaTypoil Bosnyxa ao 25°C BKAIOYHTeNb
HO AJd napamMerpoB A [lns MecTHOcTe#h ¢ GOojee BbLICOKOH TeMneparypoil ClieyeT DYKOBOIACTBOBATB(S A aHHbIMA Tabn 22



Ta6auuma 22

Honyckaembie MeTeopoJOrnYeckve NapamMeTpbl Ha MOCTOAHHBLIX PabOUMX MecTax B TemJbiit
NepHos], roja B NMPOM3BOACTBEHHBIX MOMEMEHHAX AJs MeCTHOCTeH C pacyeTHol Temmeparypoi
Hapy>XHOro BO3JyXa TelJOro nepuona roaa ajs napamerpoB A Gonee 25°C

AapaKTepHCTHKa NOMelleHH

Temneparypa

OTHOCHTeIbHAA BJIAXKHOCThb
B %

[TpousBoxcTBEHHbIE IOMEIIEHHS,
XapakTepusyeMmble He3HAYHTEJb-
HBIMH H36BITKAMH SIBRHOrO TemJa
(20 kxaa/m3 4 u Menee)

To ke, HO Mo ycJOBUAM Tex-
HOJIOTHM TIPOM3BOACTBA TpebyeT-
(sl HCKYCCTBEHHOE peryJ/iipoBaHHe
TeMIepaTypbl WM TEMIePaTyphl U
OTHOCHTEJIbHOH BJIa)KHOCTH BO3-
Ayxa

[TponsBoacTBE HHbIE TIOMEIIIEHHS,
XapaKTepH3yeMble 3HAUUTeJbHbI-
MH M36bITKaMHU fIBHOro temja (6o-
Jee 20 xraa/m3 4)

To ke, HO MO ycJOBHAM TeX-
HOJIOru¥ TPOU3BOACTBA TpebyeT-
Csl UCKYCCIBEHHOE PeryJupoBaHHe
TEMIepPaTyphl U OTHOCUTEJbHOM
BJIaXHOCTH

He Gosee¢ ueM na 3° Bhime
pacueTHOH TeMneparypsliren-
JIOTO mnepuoja IJs1 NapaMer-
poB A, HO He Gosee 31°C

He Gonee uem na 3° Bblwe
pacyeTHOH TeMmnepaTyphl Ten-
JIOTO TIepuOja roja jJjs mapa-
MeTpoB A, HO He Gosee*30°C

He 6o/ee uem Ha 5° Bbllue
pacueTHOHl TemmepaTyphl Telm-
JOoro mepHoja AJs TNapamer-
poB A, HO He Gosee 33°C

He Gonee 4eM Ha 5° Bbime
pacyeTHOH TEeMnepaTyphl Tel-
JIOro nepHojia roja ;Js mapa-
MeTpoB A, HO He Gojee 30°C

[Ipn TeMnepatype BO3-

ayxa*
31 C . . ue 6ojgee 55
30°C . .» » 60
29°C . . » » 65
28°C . . » » 70
27°C .» » 75
26 C 1 HHKe ® He
GoJee 80
[Ipy Temmnepatype BO3-
ayxa:
30°C . . He Gojgee HD
29C . .» » 60
28°C . » » 65
27C . .» » 70
26°C . » » 75
25°C M HuKe . . He
ooJqee 80
[lpn TemmepaType BO3-
ayxa:
33 C . . He 6oJee 55
32 C » » 60
31°C » » 65
30°C » » 70
29 C » » 75
28°C u HuXKe ., He
6oaee 80
[Ipu TtemmepaType BO3
Ayxa
30 C . He Goaee 55
29°C . . » » 60
28°C . . » » 65
21 C . » » 70
26°C ., . » » 75
25°C H HHXKE . . He
6oaee 80

Jlasi Ji0feft, KpaTKOBPeMEHHO HAXOMSIIUXCH B NOMeII€HHH B TeIJbII
nepuos rojga, ONTHMaJbHBIE TeMllepaTypHbBIE YCJOBHS 3aBHCAT OT HapyX-
POk TeMIiepaTyphl, TaK Kak 0oJbllas PasHOCTL TEMIeEpal1yp Mexay Hapyrh-

HBIM BO3JYXOM M BO3/yXOM BHYTPH IOMENIEHHSA
OLUYIICHHA ¥ IpocTyIHble 3aboJjeBaHus. Ilpu Temmeparyvpax

BbI3bIBAET HENPHATHDBIC

HapyKHOTO

Bo3ayxa Boime 30°C TemIlepaTypy BO3AyXa B NOMeLUGHHAX, CBA34HHBIX C
KPaTKOBPeMEHHbIM NpeGpiBaHueM JIofeidl (¢oiie KHHOTEATPOB, MarasHHbl),
ClenyeT ONpeldesaTh N0 CJAeAYIOIUM dopMyaaM:

t3q = t; + 0,3 (f,— 30) epad;

t1o = 1,0443, epad,

rje f; — ONTHMaJbHasl TeMlepaTypa B MNOMelUEhHU NPy AJAUTEILHOM

moge# (no taba 2.1) B epad,
ty— TeMIepaTypa HapyKHOTO BO3AyXa B 2pad,

(2.1)
22)

npeObIBAHHN P HEM

3¢ U f14— TeMTepaTypa BO3AyXa [AJsd NOMEIIeHHH ¢ npeCplBaHHeM B HHUX JIOJeHd COOTBETCT-

BEHHO B TeueHue 3 u 1 4

BuaaxHocTtb BO3JAyXa B IOMEUIEeHHSX C KpaTKOBpEMEHHbIM Hpe6bIBaHI/I€M

Jiojfel «corsacio taba. 2.1
40 u 60%.

B8

cieyeT
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Puc 2 1. OnTuMaJjbHBle M JOMycKaeMble mapaverpbl Bo3yXa Ha pafodnx Mectax B paboueil
30HE IPOM3BOJCTBEHHHBIX NMOMeIleHUu#l U B OOC/TyKUBAeVIOM 30HEe MOMEIEHHH KHUIBIX H 0ble
IECTBEHHBIX 3 aHUI
a—pB Temnblfi TepHOA; 6 —B XONONHHI H TepeXOnHulil nNephonni, JI — jerkas paGora; C — paGora
cpenHell TskecTH; T — Tsixkellan paGora (HHIEKChl «M» H «0» OTHOCHTCS COOTBETCTBEHHO K INOMeLLeHH-
SIM C MalbIMK H GOJBIIHMH YHeNbHbIMH H3GbITKaMH Temsa), JK — onTuMasnbHble MapaMerpsl BO3AYXa B
JKMNBIX H OOIECTBEHHBIX 3JaHHAX
MNMpumedanue, Jlonyckaemble ycloBHsi AJis TelJOro NEpHONa roja Ha paGoynx MecTaX B paGouell
30He NPOH3BOACTBEHHLIX TOMELIEHHH OTHOCHATCH K MECTHOCTSIM C PaCyeTHOH TEMIeparypol Hapy»KHOro
BO3lyXa He Gojee 25°C mpm napamervax A



JIas cobaronenus ONTHMAJbHBIX YCIOBHE B 0OCJHYKHBaeMOH 30He NOME-
IleHUH TeMnepaTypy Bo3AyXa CjAelyeT NOHHXKATh OT NOJa K HOTOJNKY, Of-
HAKO JONYCTHMO M NOBHIIIEHHe TeMmepaTypel Ha 1—1,5° Ho He Gosee 2,5°
B IIpejiesiax BbICOTH UeJOBEYeCKOIro pocTa,

Temreparypa mona B NOMeIeHHAX, I'ie JIIOLH HaxXoAdTcs B ABHIKEHHH,
He jgoJxkHa TpeBbilaTh 25°C, a mpH uX npeGLIBAHHM B COCTOSIHHM TOKOSl —
He Gonee 28°C.

Cucrembl xoHpuuuoHupoBaHusi Bo3ayxa (CKB) caexyer paccudThIBaTh
Ha ofecneueHde HOPMHUPYEMBIX METeOpPOJIOTHUECKHX HapaMeTPOB U YHCTOTHI
BO3/yXa BHYTPH NOMeIleHHH, KaK NMPaBuJio, B mpejlejax pacyeTHbx Napa-
MEeTPOB HapyXKHOTO BO3IyXa D, O/HaKo npu OGOCHOBAHHLIX TeXHOJOTHUe-
ckux TpeGoBaHusx Jonyckaercss paccuutelBaTh CKB Ha mapameTpsl Ha-
pyxHoro Bo3styxa B ro ra6sa. 4 CHull I11-T.7-62 mns tensoro u XOJ0LHOTO
nepuogoB roga. CHCTeMbl KOHAUHIHOHUPOBAHUS BO31yXa, NMpelHA3HAueHHbIE
151 60pbOBI C JYYHCTHIM TEIUIOM 0 CNoco6y BO3QYLIHOTO AYIIHDOBAHHS H
obpabarbiBalolide TOJNbKO HapyxXHbIM BO3JYyX, CJAeayeT DacCUHThiBaTh Ha
NapaMeTpbl HapyxKHOTo Bo3JdyXa B Ias rTemioro u X0J0jHOTO NEPUOAODB
roza.

Cucrembl, 060pyJIOBaHHbBIe KOHAMIHOHEDAMHU, HMelIlle KaMephl OpoLle-
HHs ¥ paboTalouide IO M303HTAJbIIMYECKUM (anuabaTHuecKHM) lpoleccaM,
corinacao CHull II-T.7-62, MOryT OTHOCHTbCSI KAK K CHCTeMaM BEHTHJISIIIKH,
TaK ¥ K CHCTeMaM KOHAUIHUOHHPOBaHUA Bo3ayxa. Ownu cunratorcs CKB
B TOM cJyuae, ecJy NpeJHa3HAUCHBl NOANEPKUBATL KPYTJIOTOAHYHO, a TakK-
e B TeueHHUe TeIJIOTO HJIH XOJOJHOTO NMepPHOAOB rojga 3ajaHHble NMOCTOSH-
HYIO TeMIepaTypy M OTHOCHTe/JbHYIO BJIA)KHOCTb BO31yXa WJH TOJBKO OJHH
W3 3THX MapaMeTPOB B TeueHHe TEIJIOTO Imepuofa roxa. K cHCTeMam BeHTH-
JSIUUM C UCIIApHTeJbHBIM OXJa)KJAeHHeM BO3/yXa OTHOCATCSL CHCTEMBL C
KOHIHLHOHepaMH, NpejHasHauyeHHble AJs1 OOLIEro OXJNaxKAeHHsl MNOMelleHnH#
B Temablil MepHoJ rola (NOCTOSHHAs TeMmepaTrypa He NOAAEPXKUBaeTCHA)
UM CUCTEMbI JJsl YBJa)KHeHHs BO3JyXa B XOJOAHHIH mepuon ropa. Cucre-
Mbl BEHIHJISIIMH C HCHOAPHTEJLHBIM OXJaXIeHHeM, KaK NpaBHJO, CJaenyeT
paccuuThiBaTL Ha PafoTy B IpelesaX pacueTHHIX HapaMeTpPOB HapyXKHOID
BO3AyXa A, 3a UCK/IIOYEeHHEM CleqYIOIIUX CJAyJyaes, KOTJa UX CJedyer paccyu-
THIBATh Ha NapaMeTpbl HApYXKHOTO BO3Ayxa A /14 TemIoro mepuoxa
roga ¥ Ha mapaMmerpel B a5 X0JMOAHOTO MepHoja roja: a) A 0o6meod-
MEHHOH BeHTU/SILHUH, NPelHA3HAUYEHHOH /151 GOpbOBI ¢ Ta30BHIMH BpeRHOC-
TSIMH, XapaKTepHU3yeMbIMH HpPefesbHO JIOMYCTHMBIMH  KOHIUEHTPAalUusaMH
100 me/m® u MeHee; 6) s KOMIeHcanuu BO3/yXa, yAaasieMOro MeCTHBIMH
OTCOCAMU M TEXHOJOTHYECKHM o6opyloBaHHeM (HampuMep, Ha TOpEHHe,
ITHEBMOTPAHCIOPT H CYWIMJKH); B) /IS BO3ZYINHOIO JYIIUPOBAHHSA, eC/H
OHO ynorpebJsercss A5 60pbObl ¢ Ta30BHIMH BPEIHOCTSIMH HJIH JIYyYHCTBIM
TEIJIOM ¢ HHTeHCUBHOCTHIO MeHee 300 KKaa/m2- 4.

TexHosioruyeckoe KOHIMIHUOHHUDOBAaHHMEe YCTpauBaeTcs ¢ 1Ledbio obecre-
UeHHsI NMOCTOSIHCTBA BJAIOCONEPIKAHHS MarepuasoB, CKOPOCTH NPOTeKaHHS
XUMHUECKHX ¥ OMOXHMHUECKHX DPeaKHuil, CKOPOCTH Mpollecca KPUCTAJIH-
3alUH, MOCTOSIHCTBA TeMIIepaTypbl AJsg TOYHOrO MAIIHHOCTPOGHHS] H LIJIH-
(oBaHus, TOCTOAHCTBA BJIArOCOAEPXKAHHUS [IJs1 3AUIUTH TOHKONOSIHPOBAul-
HBIX TOBEPXHOCTEeH OT KOHIEHCANIMH BJArH U BAAXKHOCTH, HCKJIIOYAKOLLLI
o6pasoBaHHe CTATHYECKOTO 3SJEKTPUUECTBA, a TaKxke I NOANepXKaHHSA
TEMOEPaTypPhl M BJAAXKHOCTH, HeOOXOMMMBIX JJIsi HCIOLITAHUS MarepuHasoB B
CTaHZAPTHBIX YCJAOBUAX. TeXHOJOTHUeCKOe KOHAWIHOHHPOBaHHe Tpebyercs
TaKKe [JIS NMOMCIIEHHE, B KOTOPHIX 06pabaThiBalOTCss W H3TOTOBJISIOTCS
FUrPOCKONHYECKHEe HNpPOAYKTBI, TAaK KaK TeMIepaTypa u OTHOCHTeJNbHas
BJIAXXHOCTb BO3JyXa OKasblBaloT 00/abllIoe BJHSIHHE Ha XOJi IIPOMECCOB, BCC,
BHEIIHUH BHJ U KauyecTBO NPOAYKTOB.

Bunara, comep:xamiasicsi B IpOAYKTax, pa3jiensercss Ha cBOGOAHYIO W THUT-
pocKonHYecKH cBsidaHHyl. CymMMa OG0OMX BHEOB BJIaTH XapaKTepH3yeTcs
BJIaTOCO/epKaHHEM.
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B ra6ua. 2.3 npuBefeHbl JaHHble O PABHOBECHOH BJIAXHOCTH HJH TUTPO-
CKOIIHYECKOM BJIArOCOAepXKaHHU HEeKOTOPbIX MaTepuajoB, BbIDa:KeHHBIX B
NpoNeHTaX K Becy CyXOro MaTepHalja Npu TeMmneparype Bosayxa 24°C p
3aBUCHMOCTH OT OTHOCHTEJNBHOH BJIaXKHOCTH OKpYKalollero posnyxa. Biaug-
HHe TCMIEPAaTypbl BO3JyXa 10 CPAaBHEHHIO C BJAHSHHEM OTHOCHTE/IbHCH
BJIAXKHOCTH HEeBeJHKO, XOTS KoJeOaHHA TeMIepaTyphl BJEKYT 3a co60f He-
KOTOpble H3MeHeHHs MOTJollalllell cHoCOOHOCTH MaTepHadoB jfa)Ke B TOM
cyuae, eCJH OTHOCHTEJNbHAS BJAXHOCTb BO3JAyXa OCTAeTCA HEHM3MEHHOH.
[Ipu morJjonieHu TUCPOCKONUYECKHM MaTepUaJOM BJArd U3 BO3AYyXa CKpPbI-
10€ TeIJIO KOHHeHCAUUW NepeXOJUT B SIBHOe TeIlJIO, Bhi3biBalollee MNOBHILUC-
HUe TeMIepatyphsl BO31yXa, 4TO CJeAyeT YUYUTHIBATb B pacuere.

Ta6auuma 23

PaBHOBecHbIE BIAKHOCTH HEKOTOpPBIX MaTepHanoB

OTHOCHTE/IbHASL BJIaXKHOCTb BO3J4YXa B % TpH TeMAepaType 24°C
Marepuan

10 20 30 40 50 60 70 80 90
Bymara mucuast . . . . . 3 4,21 5,21 6,2 7,2 8,2 9,9 11,9 14,2
Oxyr . . . ... ...| 31l 5,21 6,9 8,5!10,2|12,2| 14,4 | 17,1 | 20,2
Kenatue . . . . . . .| 0,7 1,6 2,8 3,8} 49| 6,1} 7,6| 9,3| 11,4
Kmeirt . . . .. 3,4 4,8} 58| 6,6 | 7,6 9 10,7 | 11,8 | 12,5
Koxka . . . . .. 5 8,5 11,2 13,6 |16 18,3 | 20,6 | 24 29,2
Jlen (BoJoKHO) . . 1,9 2,91 3,6 4,3 | 5,1 6,1 7 8,4 10,2
ITenbka . 2,7 4,7 6( 7,2 8,5 9,9]11,6 13,6 | 15,7
Pesyma . ... ... .| 0,01 0,21}0,31]0,44 0,54 |0,66]| 0,76 | 0,88 | 0,99
Cunukareas . . . . . .| 5,7 9,8 (12,7 15,2 | 17,2 | 18,8 | 20,2 | 21,5 | 22,6
CrpyHel aJst paketok . .| 4,6 7,2 | 8,61 10,2 | 12 14,31 17,3 | 19,8 | 21,7
Yrosp akTHBHPOBAHHBIH 7,1 14,2 1 22,8 |26,2|28,31|29,2130 31,11 32,2
[lepets . . . = . . . 5,7 7 8,910,8{12,8|14,9|17,2 19,9 23,4
[enk P - 1/ 5,6 6,9 8 8,9110,2|11,9| 14,3 | 18,8

[Hesnk uCKyCCTBEHHEIH (10~
JOTHO) . . . . . .. .| 0,8 1,1 1,4 1,9 2,4] 3 3,6 4,3| 5,3

IIpiMeduyanue PasHoBecHad BJAXHOCTb, HJH THIDOCKONHYECKOe BJIAarocoldepXKaHHe, BbIpaxaercs
B MNpouLeHTax K BeCcy cyaoro Mmarepuana. Hanpumep, aasa o0pasua marepuana secoM 200 2, UMelolilero
2

NOCTOSHHBIN CyXoi Bec 180 e, paBHOBeCHas BJAXKHOCTb OyIeT ——8——— 100 = 11,0 %.
180

KoupnuuoHupoBaHHe BO3JAyXa TpUMeHsleTcsl IJs1 pery/JUpPOBaHHUs CKO-
pPOCTH XHMHUECKHX peaKuui.

IIpn cymke naka MOBBILIEHHE OTHOCHTEJNbHON BJIaXKHOCTH OKa3blBaeT
TOpMO3slllee jeficTBHE Ha MOBEPXHOCTHOE OKHCJIeHHe M CHOCOOCTBYeT CBO-
GOIHOMY BBHIXOJy ras3oB, 6e3 o6pa3oBaHus my3eipeil. OTHOCHTENbHAs BJIaX-
HOCTb BO3ayXa, paBHasi 659%, o6LYHO obecleuuBaeT HauJyulliMe YCJIOBHS,
a TeMIepartypa ero BbIOMpaeTcs B 3aBHCHMOCTH OT BHa JaKa.

KoHaHIHOHUpOBaHUe BO3JyXa HeoOXOAMMO TaKke [IJs peryJupOBaHHS
CKOPOCTH KpHCTAJIH3alMH M pasMepoB 00pasylouxcs KpHCTaJJIOB,

[Tpu Ha3HaueHHH OTHOCHTE/JbHON BJIAXKHOCTH BO3/AyXa /sl NMOMEIIEHH,
B KOTOPHIX XpaHUTCs HAM obpabaTbiBaeTcsl 06blYHAs YIVIEPOAHCTAs CTaJb,
cJIejyeT YUHTHIBATb, UTO CKOPOCTb KOPPOSHH ee He3HAUHMTEJbHA IPH BIAXK-
Hoctd Bo3ayxa o 30—45%. C noBelleHueM BJaXKHOCTH BO3JyXa CKOPOC1b
KOPPO3UH BO3pacraer U 0co6eHHO OBICTPO (B ICCATKU pa3d) mocsae TOCTHXKC-
Hus 65Y% -mo#t BraxHocTd. ITo3TOMY B TakKux mnoMmellleHHSIX cJefyeT HasHa-
YaTh OTHOCHTEJBHYIO BJIaKHOCTDb BO31lyXa He Boiie 40—50%.

KonzunuonupoBaHue BO3JAyXa /s NOIMEPIKAHUs NOCTOSHHON BHYTPEH-
Hell TeMnepaTypbl HeoOXOAUMO NPH TOYHOH 06paboTKe H3AEIUN C AONYCK2-
MU nopsaka 2—3 MK (IpH HU3TOTOBJEHUH HHCTPYMEHTOB, MHpuGOpOB HJIH
ONTHKH), TaK Kak KoseGaHMe TeMIepaTypbl Bo3jyXa MPUBOJIUT K HeloNyc-
THMO OOJIBIIMM yBeJHYeHUAM HJH yMeHbLIeHHSM pa3Mepop HAeTaled B
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npouecce o6paboTKH. YpoBeHb TeMIepaTypbl BO3JAyXa HIrpaeT MeHbIUYIO
poJib, 4eM TOYHOCTb ee CoOJIogeHHusl, N03TOMY ITOT YPOBeHb YacTo ompeje-
JsieTcst KOMOPTHBIMH YCJIOBHAMH.

sl 8amuThl NOJHPOBAHHBIX IOBEPXHOCTEl OT MUKPOKODPO3HH H3Ie-
JMH, BO3HHKAIOIIEH B MecTaX NPHKOCHOBEHHS KHCTEH pyK, Tpebyercs mnox-
JepKHBaTh HUBKYIO TeMIlepaTyPy M HH3KYIO BJa)KHOCTb BO3LyXa, a TaKiKe
ofecneYduTh XOPOWYI0 ero GUAbLTPAaLHIO.,

DIeKTpocTaTHUECKHe 3apsiibl MELIAaloT HEKOTOPBIM NPOH3BOLCTBEHHBIM
npoleccaM H BecbMa ONacHel B aTMocepe, colep:Kallleli B3pHIBUATHIC be-
LIeCTBA; HaJHYHEe 3JEKTPOCTATHYECKHX 3apsfoB CBOIUTCI K MHHHEMYMY
IPH OTHOCHTEJNbHOH BJAXKHOCTH Bo3xyxa Bbllle 559 . Temnepatypa MaiiuH
U H3jleJHH MOxXer OBITH BBIIIE, YeM TeMIlepaTypa OKpYyXKalolero BO3AYXa,
II03TOMY B NOMEIEHHH CJeflyeT NOAAEPXKHBATh OTHOCHTENbHYIO BJIaXKHOCIb
Ha ypoBHe 65% u Bblute, yTo6bl 00eCHeYHTb HEOGXOXUMYIO BJIAKHOCTb,
paBHy10 55%, B 30He 06paboTKH NIPOXYKTA HAa MAllHHAX.

B HcclejoBaTeNIbCKUX M HCOBITATEbHBIX JabOpPaTOpUAX TeMiepaTypy
H BJIAXKHOCTb BO3MYXa CJeJyeT NOAJCPKHBATh NOCTOSIHHBIMH C OTHOCHTE/Nb-
HO Ma/bIMH KoJeGaHHAMH. B HekoTOpBIX JlabopaTopHsax MOryt HabJi04athb-
csl yc/IoBHS, Tpebyollue co3/aHus clenudHyeckKuX napaMeTpoB, HO B 60Jb-
IIMHCTBe Ja00paTOPHH [OCTATOYHO TOAAepXUBAThb MOCTOSIHHBIYH ONTH-
MaJbHble TeMIepaTypy W BJaXKHOCTb Bo3ayXa. OnTHMasbHble NapaMerphl
BO3JlyXa HJs HEKOTOPHBIX MPOU3BOJACTBEHHBIX IIOMelIeHHH NpHBeIeHH B
taba. 2.4.

Ta6auua 24

OnTumManbHbie napaMeTpbl BO3yxXxa B HEKOTOPbIX TNMPOMDBIINJIEHHBIX H of1ecTBeHHbIX 3JaHHAX

Haumenosaune nomeuienui Temgegérypa Bna;mz/tscrb
ApxuBst . . . . e C e e e 14—17 57—63
bubanoreku, Kunroxpaﬂnunma .. 18—21 40—50
[ToMenieHHss My3eeB, TAe XpaHsiTca SKCTOHATH H3 nepeBa
Oymaru, mepraMenTa, KOXH, Knesi W COCTABJIECHHbIE W3 HHX 16—24 50—60
CTyaud XYAOXKHHMKOB ¢ XapTHHaMH Ha MoanbepTax . . . 16—24 556—60
Cxaajabl KapTtHd B My3eax . . . . .« . . . o+ . . . 11—12 55—60
Xupypraueckne oOnepauHOHHBE . . e e e 19—25 50—60
lexu mexanudeckoli o6GpaboTku nepeBa e e e e 15—16 40—55
CTOoAsipHO-3arOTOBUTENbHBlE OTAEJNEHHS . P 15—16 55—65
Ilexy u3roToBJMEeHHA MOZeNeH u3 JlepeBa e e e 18—20 40—55
JlaGopatopHn MmerasioB . . . I 20 40
TepMOKOHCTAHTHLIE TOMEIIEHHS mm npeunsuoﬁumx paGOT
rpynna 1 . . . .. 0 L 0 . . . . e e . 18—22 40
» 2 ... oo e e e e 19,5—20,5 40
» 3 ... e e e e e e 19,8—20,2 40
» 4 . L e e s .« + «f 19,95—20,05 40
Oco60o uucTHe NMOMelUeHHs NS peunanonﬂmx pa6or . .| 21,5—22,5 43—45
Llexu ToyHOro MANIMHOCTPOEHHT . . . e 20 45—50
» HaMOTKM TpanchopMaTOPOB H KarymeK e e e 22 —
» cOopku paaHogaMm . . .o 20 40
»  H3TOTOBJICHUA SﬂEKTpOHS\depMTEJ‘[bthX npnéopon .o 21—24 50—55
» 06paGoTKM IIACTMHOK M3 ceJleda W OKHCH Melu . . 23 30—40
»  TJ4BKH OIITHYECKOTO CTeKJaa 24 45
»  IMTHGOBKH JHHZ . . . .« « « « o« . . e . . 242 80
» T[POM3BOACTBA CHHUEK . . . . .« .« .« . « + . . 21—25 50
»  CYWIKH » e e e . 2125 40
—10 55—65
[Tomenienusa ANS XPaHEHHA MEXOB . . . e e e . 4
To Xe, KOXKH . . A C e 10—16 40—60
Llexu MHOrOUBETHOI un'rorpacpun (obcer) . . . . . . 24—26 46—48
»  IJOCKOTO TIEYaTaHWs Ha OTHEIbHBIX JUCTAX . .o 24—-26 45—50
»  DOTAUMOHHOIO MNEYaTAHUA HA pynonnou Gymare . . 24—26 50—55
[lnasoBbe WeXH . . . . . . . e e e e 18—20 50—60
CKAANL XHMHKATOB . . = o o o e o a e e o o 16—27 35—50

69



ITpodoascenue rai

24

HaumenoBanue noMeleruft TeM“; pnag ypa Baaxuocts B %%
[posiso4tble OTAeNEHHS Aas (GOTONIEHKH 20—24 60
OT1aenedlist pe3kn  (oOTONAEHKHU . Coe 18—20 65
» cymkn (OTOHEraTuBOB H HoauTHBOB . . . . 22—24 62
IloMeweHus ansg XxpaHeHus: KHHO(POTOMATEPHANOB . 18—20 40—359
OTienedve HAaMOTKH MPSAAHABHOLO 1lexa NPOU3BOACTBA Kan-
pPOHOBOro KoOpaa:
npx pexuMe 1 . . . . . . . . . . 19 47
» » 2 .. e e e e 22 45
Tlomemenne Kontpoag u Gydep AJS KOPAHOTO KanpOHOBOTO
BOJIOKHA [0CJIE TPSHEHUs:
mpu pexuMe 1 . . ... .o L 19 47
» » e e e e e e e e e e e 22 45
TexcTuibHBIE lieXd KallpOHOBOro KOpZLa . 22 60—62
JlaGoparopun $H3MKO-MeXaHWYeCKMX HCIBITAHHH Kop.uﬂon
KanpoHOBOM HHTH M TKARH . . . . . . . . . - . 20 65
Hexy xaomyaTo6yMakKHOTO NPOH3BOJCTBA:
yecanbHblfl JMEHTOUHQ-POBHUMMHBIH . . . . . . . . 22—28 55—50
NpAAMWIBHBIE . . . .« e N 2428 60—>50
TKaugHi ¢ KapeTO’-leIMH CTaHKaV[I/l 20—26 70—65
» » JKaKKapAOBEIMU CTaHKaMH Coe 22—27 65—60
Ckaaiw Gymard ajs JHTorpadgmeE . . . . . . . . . 22—25 51—56
» Tinorpatckoid OyMaru:
715 TIIOCKOM MEYATH . . . o o e o - o o« 20—25 45—50
» pDOTAUMOHHOH NeyaTh . . e e e e e 20—25 50—55
Hexu nepenseTHble, CYWIKH, pPe3KH, CcKJedBaHusg OyMaru 20—26 45—59
Cxsazpel IOPOIIKOB 1 MaTepHajoB Aas HuX B (apMaleBTH-
YeCKoM TPOH3BOACTBE:
MaTePHaloB . . . . . . 20—25 30—35
rOTOBHIX TOPOIIKOB . . . 20—25 15—35
1lexu mpeccoBannsa TabnaeTox .o 25 35—40
» 006pafoTKM KOMJIOHZOB . . . . - 20 30—50
» 13rOTOBNEHHA [IPENaparoB H3 Kejes 25—26 5—10
» 3KCTPAKTOB H3 IeyeHH . 20—25 20—30
»  HU3TOTOBJEHH] MeJaTHHOBBIX Kancy.u 25 40—50
> CK/JeHBAHJAf DE3UHOBHIX H3Jdednii . . 25 2530
»  H3rOTOBJECHHS XHDYPTHUeCKHAX H3fennit H3 pesnnm 24-30 25-—-30
TaBaunoe MPOH3BOICTBO:
ckmagpl  tabaka . . e e 18—24 75—80
HexH H3rOTOBJEHIS CHrap, namlpoc cnraper . e 18—24 70—75
rWib30BEIT  mex . . e e 18—24 65—70
VBJAMKHITEdbHAA Kamepa Lna Tadaxa 24 75
1lnBoBapeHHOe NpPOH3BOACTBO:
COMOMOBHA . . « « « & « & « o « = e . 12 80—85
OpOAHAbEBIE YAHE ., . . . 4-8 60—65
XneGonekapHoe W MakapoHHOe npoussozﬁwo
CKMAABI MYKH . . o o & o« o - - o e 12—156 50—60
NpeccoBHE Uex . . . e e 15—20 50—60
CHJIOCHO- npocenBaTenwoe omemwe e e e e 18 60
OTAeJeHHE omape . e e e e 256—27 75
» TecTa . . . . e e e e e 28—30 75—80
TecTopasieqouHoe omene}me C e e e e e e 18 60—65
paccTofiBoe OTHENEHEE . . . . . . . . . . . 35—40 80—85
Mo;oynas NPOMBIILIEHHOCTD:
MACJOMEABHEIN MEX | . . . . . v e e e 14—16 80
CHIPOLEMBHBIH » . . « . < . . e e e e 18—20 80
OTIe/IeHHEe COJIeHHS . .o 10 95
TepMOCTaTHadg KaMepa Had CKBaI.I.mBaHHﬂ Kecbnpa - . 16—20 60
» » » cospesaHus Kedupa 5—8 80
» » » CKBallWBaHHUA npoc*roxaamu 2496 60
5 60
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I'masa 3
TTOCTVYIIJIEHUY TEITJIA B [TIOMEUIEHUSY

IpoussoauTeabHOCTh CHCTEM KOHIMLHOHHDOBAaHHSI BO3JyXa 3aBHCHT OT
pacyeTHHIX YCIOBHH  TeNJoro  Hepuojxa roja, peraaMeHTHPOBAHHBIX
CHull 1I-T.7-62, Pacyer mocTymJeHHi Tensa Yepe3 BHellHHe OrpakKAeHHUS
B TemJIbiH [epHOJ Fola OCJ0XKHAETCS 3HAUHTEJbHBIMH KOJeOaHUSMU TeM-
NepaTypbl HAPYKHOTO BO3AyXa B TEUEHHE PACYETHBIX CYTOK H ellle GOJBIIH-
MH KoJeOaHHSIMH TeMIepaTypbl Ha NOBePXHOCTH HelnpO3pauyHbIX HapyKHBIX
orpaxkJeHult, oborpesaeMblX CoJHIeM. B/usiHMe OKa3biBaeT TakKxkKe MacCCHB-
HOCTb OTpax<AeHHH, Guarogaps uyemy KoJeOaHHs TeMmepartyp Ha HX BHYT-
peHHell TNOBePXHOCTH YyMEHbIUAIOTC W 3amasfbiBAalOT 1[0 OTHOIIEHHIO K
KoJeOaHHsIM TeMIepaTyp Ha BHelrHell MOBEPXHOCTH.

[foTepu Temsa Yepes BHelIHHe OTPaXKIeHHA B XOJO/NbI) NepHom roia
pPaccuUuTHIBAIOTCS B NPeJNOJOXeHHH yCTAaHOBUBLIErOCS TEIJIOBOTO DelkHMa,
TaK K4k B XOJOJHBII NepHOJ] 3HAUHTEJbHBIX CYTOUYHIX KOJeOaHHH TeMIIe-
parypel Bo3JyXxa H ocobeHHo KoJebGaHuil TeMIepaTypbl NOBepXHOCTell Ha-
PYXKHBIX OrpaKIeHHI, cBA3aHHBIX C HarpeBOM HX COJHIEeM, B HpHpOAe Iie
HabJonaercs.

OnpeneneHre MakcHMaJ/JbHBIX YACOBBIX H3OBLITKOB TellJla HPOH3BOIMTCSA
IJsl pacueTHBIX CYTOK, KOTIa MakKcuMaJbHas TeMIlepaTypa HapyKHOTO
BO3JyXa paBHa pacueTHOH HAapy:HOH TeMmepaType Bo3ayxa [Js Tenjolo
nepuona, npu stom 1. 4.8 CHull II-I'.7-62 tpebyer obecnedueHus 3agaHHbIX
BHYTPEHHHX MNapaMeTPOB, KaK NpAaBHJIO, OPH pacyeTHbIX napamerpax Ha-
pPYy:KHOro Bo3AyXa b, HO monyckaer npHMeHeHHe napaMerpos B npu Hanu-
YHH TEeXHOJOIH4eCKUX 000CHOBAHHH.

B npaktuKe NpOeKTHpPOBAHHS BCTpeuaeTcss HeoOGXOJMMOCTbL pacueia
KOHJHIHOHMPOBAHUs BO3AyXa TaKXkKe H Ha napaMeTpbl HapyxHOro BO3HY-
xa A, xoTa o6ecleyeHHOCTh 3aJaHHBIX BHYTPEHHUX MApaMeTpoB IpH 3TOM
JJ5 psijla HaceJeHHbIX TYHKTOB 0Ka3biBaeTCs BecbMa HU3KOML.

Pacuer nmoctynieHuii tTensa uyepe3 Henpo3pauHble BHelIHHe OTpPaxIeHHs
KOHIHIMOHUPYEMbIX MOMeIIeHHH NpHBeldeH HaMu no MeToly Crioapra.
YnotpebasBuiuiics panee Metos LxioBepa GoJee CI0XEH H DPARTHUECKH
MoOxeT ObITb NpHMeHeH TOJbKO AJs pacueTa ¢ NMOMOLIbIO 3JEKTDOHHO-3bI-
YncaHTeNbHHX MaluH. CpaBHeHMe pacueroB mo UIksgoBepy c pacueraMu 1o
CrioapTy noKasblBaeT, UTO AJsi HENPO3PAauHbIX OrpaKACHUil OHH AAIT
6JaHU3KHe pe3yJbTaThl.

[TocTynsenue Temsa B NoMellleHHe HAxXOAWTCS KaK CyMMa NOCTYIJIEHHI
TelJa Yyepe3 HenpospayHble W Npo3payHble, Hapy)KHble ¥ BHYTPeHHHe OI-
paxacHHsl TOMeEIUeHHH, OT HMCKYCCTBEHHOTO OCBeIl@HHS, TEeXHOJOTHYecKOro
obopynoBaHHs, a TaKxKe OT JoIekl.

Bce mocTynjleHust Temja, Kak NpaBuIo, MNepeMeHHs BOo BpEMeHH, NpPH
3TOM 4aCTh M3 HHX 3aBHUCUT OT IleDeMEHHBIX TCMIlepaTypbl Hapy»KHOro BO3-
AyXa H HanpsiKeHHs cojHeuHo#l paguanuu. IlosTomy nJasa onpefeseHHS
Harpy3KH Ha CHCTECMY KOHIMIHOHMPOBAHUs BO3JyXa HeoOXOIUM MNOYACOBOH
(WM ¢ UHTepBAJOM B 2 %) pacueT NMOCTYIVIEHHH Telj~ B NOMEIUEHUE, B pe-
3yJbTaTe KOTOPOrOo MOXKeT OBITh BHISIBJIEHAa MaKcHUMaJ/bHasl Harpyska H Bpe-
Ms1, KOTZa oHa OyAeT UMeTb MecToO.

1. NOCTYNJIEHHUS TEMJIA B TEIJIbi NEPHOL I'OJOA YEPE3
HENPO3PAYHbIE BHEIHHHUE OTPA)KIAEHHS

KosnuecTBO Temsa, nmpoHHKaOLlee Yepe3d Hempo3pauHble orpa)<acHHs B
noMellleHHs B TeNJbli epHOJ ToLa, onpelensiercs mo Gopmyaam:

I TeMHBIX KpPOBeJb 3[MaHHil, pacno/JOXKeHHBIX Ha CeBEpHOil IIHpO-
Te 40° (a npaxTHYECKH M A WHpOT 32—44°):

Q1= ki ky F (Aty + Aty) xkanju; 13.1)
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IJ1s1 JTIOObIX KpOBeJb 34aHMi, pPaClOJIOXKEHHBX BO BCeX CEBEPHBIX IIH-
porax:

Qs =Ry hoF (At + Aty) xranu; 3.2)

IJISl CTEH BcexX 3IAaHHI, pacnosioxKeHHbIX Ha 40° c. Wl., aJs CTeH 3AAaHU,
pacrnoJioKeHHBIX Ha 24—52° c¢. mI. OIpH OpHEHTAIWH Ha BOCTOK, 3anajf, ce-
BepO-BOCTOK M CeBepo-3anaf, a Takxke AJIA CTeH 3MaHHH, PacloJoKeHHbiX
Ha 32—44° c. 1. NpH OpHEHTALMHU CTeH Ha CeBep, IOr0-BOCTOK M I0T0-3amaj:

Qs = R ks F (At + Aty) xran/u; (3.3)
IJIsi CTeH 3[aHul, PacloJOXKeHHbIX Ha JIOOBIX ceBepHbIX MIHPOTAX
Qs = kiR F (At + Aty) xran/a. (3.4)

3mecb Ry ——KoaQdUUHEHT xas yueTa YCAOBMA BEHTHJALMM NOKPHITHE, PaBHHi AMs Gec-
YepRAYHBEIX KpPoBeJb | H AJF uepAAayHBIX XOPOMO BEHTHIHPYEMBIX MOKpHI-
tuit 0,75;
kg — K03 duIMeHT Temnonepefayd KPOBENb HAH CTEeK B kKaA/mZ-4-2pad, KOTopwril
CleryeT paccyuThiBaTh, NPHMEHAA KO3 (HUIUEHTH TeMJO0OTAAYH OT BHYTpPEH-
Hell MOBEPXHOCTH OrpazKAeHHd K BO3NyXY NOMEILEeHUs agy =06 KKaa/m2-4-2pad,
a OT HApyHOro BO3RYyXa K creHe ay =20 xxas/m?-4.2pad;
F — njomwanp CTeHbl HIH KPOBAH (WM FOPH30OHTANbHAH MpOeKIus HAKIOHHOM
KpOBJH) B M%;
Af, — 3KBHBa/leHTHasi pPa3HOCTb TeMNepaTyp HJsi RaHHOH MeCTHOCTH B 2pad; orpa-
HHUYWBAeTCs BeluyWHAMH =£3° AJA TAKeNbX OTpaxKaeHui, *=2° gna orpax-
JeHUl cpelHell TAXKECTH, AJS JerKHX KOHCTpykuuil Af=0;

Aty =t,—t,—ANt,— B epad; (3.5)
f; — pacueTHass Hapy:KHad JeTHAS TeMIepaTypa BO3AyXa 1O CyXOMy TEPMOMETpY
B 2pad;
fy— pacueTHas TeMNepaTypa BHYTPEHHEro BO3AyXa B 2pad;
Af; — aMmiMTYyRa CcyTOUHBIX KOJeOaHMil TeMmepaTypel AJs AaHHOX IMECTHOCTH B
TenJelit nepuoa roaa s 2pad (raba. 3.1);
Ta6aunma 3.1

Cpepnue aMOJaMTyabl KoJeGaHus TeMNepaTyp HapPYXKHOTO BO3AYyXa B TeYeHHe PaCYETHBIX

cyTok !
Amnaurtyna AMnanrtyna
KoJsieGaH Uil KoJleGaHui
Topon Ata Topox At
B 2pad B epad
Anva-Ata ... ... .. 13,4 MuHCK . . . . - . . .. . . . 13,8
Acrtpaxasp . . . . 12,6 Mocksa .. ... . ..... 11,8
Amxa6ag . . . . 15,4 Omecca .. . e e 8,9
Baky . ... . 7,7 Para .. .......... 12
Bartymu . . . . .. 9,1 Pocros-na-ony . . . . . . . 14
BaaguBoCTOK . . . . . 9 Paaue . . . ... .. .. . 13,8
Boarorpan . . . . . . . 13,2 CaMapkaiZ . . .. .+ . « o . 17,3
Fopexkuft . . . . . . . .. 10,5 CapaToB . . . . . . .+« . . 13,4
Ksbir-Opma . . . . . . . . 16,6 CBEpAJIOBCK . . . . . + . & . 14,2
Kuee . .. . ... ... 12,6 Tanme .. ... ...... 8,4
Kpacsosomek . . 10,2 Tamgesr . .. . . .. .. .. 17,4
Kypek . . . . .. 12,6 Téuamew .. .« . . . . .. . . 14,3
Jlesusrpa®l . . . . . . . . 11,2 Qeprana . . . . . .00 0. . 16,8
JIBOB . . . . . .. . . 14,1 XapBKOB v 4 v o 4 o o v o s 13,9

! CocTaBicHa Ha ocHoBe Ta6Ga. 2 CHuIT 11-A.6-62 «CTpouTenbHas KJAHMaTOJNOTHA ¥ reodHsHKas. 3a
PAcyeTHYIO CDENHIO aMILIHTYAy KoaeGaHHH TeMNepaTyp HapyXKHoro Bosmyxa Af; NpHHATA MeHbluas u3
CpefHecyTOYHBIX aMIVIATYJ HIOJNsS K aBrycra.
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A n b — BenuuHHBl, 3aBHCALIHE OT Beca orpaxkienuil; mias Jderkux (mo 35 kl'/m?) or-
paxaennit A=0 u 5=0, nna cpegnux (36—270 xI'/n?) A=0,25 u 5=5,,
ana tsxKensix (Gonee 270 xI'/m?) A= 0,5 u 5=2,75;

Aty u Aly— ucxonHasd 3KBHBAJeHTHAsd Pa3HOCTh TEMIepaTyp COOTBETCTBEHHO NI 06.y-
YaeMbIX COJIHLEM M 3aTeHeHHBIX MOKphITHE (Tada. 3.2);

Ta6nuuwa 32

HcxoznHble 3KBUBAJNEHTHblE pacyeTHble DA3HOCTH TeMMEPAaTyp AJAA OCBEIEHHBIX COJHUEM
W 3aTeHeHHbIX MOKPBHITHH 3AaHHH, pPacnoJoxeHHbX Ha 40° ¢, m,

Yacw cYToK Mo CoJIHEYHOMY BpeMeHH

Bec noxpei-
B THA
A TIORpHTHA B &[[n2 8 10 |12 | 14 |16 |18 |2 |2 , 24
i
1. Beaununtt Aty 0asa ocsetyennolx COAHYeM NOKp6ITULL 8 2pad
Jlerkoe . . . .. ... Ho 35 | 6,7 21,1 (30 (34,4 [27,8|14,4] 5,6( 2,20
Cpenueft Tkectn . . . .| 36—270 | O 11,1 (22,2 28,9 |80 |23,3|11,15,6/|3,3
Taxemaoe . « .+ .. . . 271—400 | 3,3 | 3,3 |11,1 |18,9 | 23,3/24,4|18,9|11,1| 7,8
Jlerkoe, 3aJuroe BOJOH
cmoem 25 mm . . . . .| Jo 35% | 0 2,2 18,9 (12,2 |10 7,8| 5,6 1,1]0
Jlerxoe, Hajl KOTOpPLIM pas-
6pbisruBaercs Boxa . . | Ho 35* | O 2,2 6,7 (10 8,9 7,8 5,6| 1,10

Tsaxenoe, 3aauroe BOJOH
caoem 25 mm . . . . .|271—400*%—1,1(—1,1|—2,2/ 5,6 | 7,8| 8,9 7,8| 5,6 3.3
Taxenoe, HaX KOTOPbIM
pa3GpmiaruBaeTcs Boja | 271—400%—1,1|—1,1| 1,1 {4,4 | 6,7| 7,8| 6,7| 5,6 3.3
Jlio6oe TNOKpLITHE, 3aJiH-
TOoe BONO# caoeM 150 mu | o 400* |—1,1| O | O 3,3 5,6| 5,6 4,4] 2,210

2. Beauuunst Aty Ona sarenentivix noxporuid 6 2pad

Jlerkoe . . .. .. .. Ho 35 |—2,2/0 3,316,7|7,8|16,714,4]1,110
Cpeaneft Taxectd . . . .| 36—270 |—2,2—1,1| 1,1 |4,4|6,7|6,7({5,6]|3,3!1,1
Taxemoe . . . . . .. .[271—400 |—1,1|—1,11 O 2,214,4|5,6[5,61]4,4 t 2,2
* Bes yueTa BOAHL.
Af3 — sKkBHBaJIEHTHAs pasHOCTh TEMNEPATyp [JA JIOGHIX KpOBeJab, papHas:
Aty = Aty Lk % (At — At) 2pad; (3.6)
2

k3 — KosQHUHEHT, YUHTHIBAIOMIKH LBET KPOBJIH NpH ONpefeNeHuy BeIHYHHB Af;
4 PaBHBIA AJS TEeMHBIX KpoBeas 1, AaA cepbiX, rosyGBIX M KPACHHIX KpOoBelb
0,8, mas GenbIX M AMIOMHHMEBHLIX KpoBedwb 0,55 (npuMeneHue 3HayeKus Koad-
Ounmenta k3<<I mOMKHO OBITH 0GOCHOBAHO YCJAOBHAMH IKCIJyaTauuu 3La-
HEA, TaK KaK JJf 3arpsA3HeHHBIX [OBEPXHOCTeH M06oro uBeTa Rz=1);

At; — 3KkBHBAJIGHTHAA DA3HOCTL TeMNepaTyp AJs JOOHX cTeH B JIOGBIX CeBepPHBIX
mupoTax B epad, paBHas:

Aty = At7+—§£ (At — At) epad; (3.7)
4

Afs u At; — ucxolInas SKBHBAaJEHTHAS PA3HOCTL TeMIllepaTyp COOTBETCTBEHHo AJds ofmy-
yaeMbIX COJIHUEM H 3aTeHEHHbIX cTeH (Taba. 3 3);

Ii/I; — otHonreHne MaKCHMAaNbHOrO HATPSAMKEHHA COJHEUHOH pajnalliy Ha TOPH30H-
TaJIbHYIO IJIOCKOCTh AJsl 3aJaHHOH IIMDOTBI K MaKCUMa/JbHOMY HANPsKEHHIO
nns 40° ¢. 1., AA9 KOTOPHIX cocTaBieHa TabJ. 3.2; BeluuuHa 3TOTO OTHOINIE-
Hysl TIPHHKMAaeTca Mo Tadu. 3.4;

I;/I, — oTHOLIeHHe MAKCHMaJ/bHOrO HampsSKeHusd COJNHEUYHON pajHallikd HA BepPTHKAIb-
HYI0 MJOCKOCTb, A/ 3aJaHHBIX IUHPOTH ¥ OpPHEHTAlHH K MAakCHMAalbHOMY
Hanpsaxenuo a8 40° c. wr, IM8 KOTOpPHIX [pHBEeJeHH JaHHBle B Tada, 3 3;
BE/IHYMHA 3TOTO OTHOLICHMs NpHHHMaercd no Tabdia. 3.4.
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Tabauuwa 34

OTHoOIleHHe MaKCUMAJXbHBIX HanpsiKeHui conneuodi papuawnu I,/I, u I3/,
[ana dopmya (3.6) u (3.7)]
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TaGa. 32 ucxoiHbIX 3KBUBaJeHTHBIX pasHocTeit TeMmmepatyp Ay u Al
no Crioapry nepepaGoTaHa aBTOpaMH M HpefcTaBJeHa [J1s 00e3JHYEHHBIX
KOHCTPYKI[Hil pa3JHYHOH BeCOBOH KaTETOPHH.

JIJsi KOHCTPYKIHME, He TNepeudCaeHHbXx B Ta6a. 3.3, BemuunHsl Als u Afq
CJe[lyeT BbIUHCAATbL NMyTeM HHTepNOJAUHMH TaGJMUHBIX AAHHBIX /s Haubo-
Jlee MOAXOASIIUX 10 MaTepHaay H Becy orpakJIeHuH.

Beanuunsl Af; AJs cTeH KpeMOBOro 1IBeta CJelyer MNPHHAMAaThL IO
taba. 3.3, KaKk AJs1 cBeTAHX creH. /sl CHHHX (He TeMHBbIX), 3eJeHbIX, CBeT-
JIO-KPACHBIX, CBETJIO-KOPUYHEBBIX, HEOKPALUeHHbIX AEPeBAHHBIX CTeH M CTeH
uBera HaTypasJbHOro G6eTOHa cJelyer NpHHHMAaTb mo Taba. 3.3 cpelHHe
BEJIMUMHBI MeXKAY NPHUBEJSHHBIMHU /ISl CBETJbIX H TEMHBIX CTEH.

Jlns ¥30AMPOBAaHHHIX CTeH cJelyeT NPHHUMATh Te XKe BeNHUHHBl Al U
Af7, KaK H L1l HeM30JUPOBaHHbIX PaBHOroO Beca.

-

Mpumep 3.1. Tsaxkenoe TeMHOe TMOKPHITHE, COCTOSILIEE M3 2KeJe3006€TOHHO IIATHI, H30-
aauuu u toas, Becut 398 «I'[m?; kosdduuueHt ko=0,635 nnan/M-4-2pad, MUPOTa CceBep-
nas 35°. temmeparypa !y =40,5°C; #3=25,5°C u A7,=16,7° OnpeneldTb KOJHYECTBO TEMJa,
nocTynawuero B 14 4.

Pewenue. Tlo popMyne (35) ompenensem

At =40,5—25,5—0,5-16,7—2,75=3,9°,

HO TaK Kak Af, orpanuunBaercst 3° To mo ¢opmyne (3 1)
Q;=1-0,635-1 (18,9 4 3) = 13,9 xxar/m?-u.

Mpumep 3.2, Crena M3 KpacHOro KMpmuya ToamuHoli 380 mm H Becom 685 «I'/m® opu-
eHTHPOBAaHA Ha IoT, MHMPoTa cepepHas 60°% Tevmepartypa ty=30°C, {3=23°C u Al,=13

Omnpepennts MakcHUMabHOE KOJAHYECTBQ TelJa, IOCTYNAoero uepes CTeny

Pewenue Pacuer mpoussoinm no gopmyie (34) Bxoaswywo B Hee Bemmuuny Af; on-
pezensieM no dopmyae (3 5), Toraa

At =30—23—0,5-13—2,75 =—2,25°.

Beanunra Afg no ¢gopmyae (37) 3aBHUCHT oT BeduuHH Afs u Af7, KOTODblE BBIUHCIAEM
nyTeM HHTepPOOAANMN LaHHEX Taba 33 Jlas kupnuyHoit TevHol cTeHwl TonwuHok 300 mm,
OpHEHTHPOBAHHOM Ha 10T, MakcHMyM Afj(300) npuxonurcs na 22 « u paser 6,7°, a MaKCHMyM
Af7(300) "pa 24 4 papen 3,3°. Ilna crennt TonmmHoR 200 ma makcumymbr Af5(200) =8,9° u
A£;(200) =4 4°, makcumyMul NpuxoaATcs Ha 20 «. DKcTpamojupys 3TH AaHHble AJIS CTEH TOJ-
wusoR 380 mm, mosyuaeM

. 380 — 300
A 15480) = A (300) A t(300) —A t(200) ittt
5 57 + A 5] 300 — 200

=6,7+(6,7—8,9) 0,8=
= 4,94°;

A9 _ 334 (3,8—4,4)0,8=2,42°,



MaxcumansHOe KOJHYECTBO TEMJa, MOCTYHaloWlero yepes creHy, no gopmyre (3.4) ¢
nonpaBko# no taba. 34, pasHoit 2,1, cocraBaser

Qu=1-1,34-1 [—2,25 2,42+ 2,1 (4,94 —2,42)] = 7,35 xxar/u?«.

Kospduuuenr Tensonepefasn CTeHH, BOMEAHA B pacueT mo dopmyae (3.4), Gyner

ky = ! = 1,34 krxar/m?-u.-2pad.

T 1 0,38
6 1+ 20 t+ 0,7

MaxkcuMyM HarpysKu MPUXOAMTCS OPHEHTHPOBOYHO Ha 24 4.

2. NOCTYNJEHHNS TENJIA YEPE3 BHYTPEHHHE OTrPA)KIAEHMUS
B TEIJIBIM REPHOJ IFOJA

[TocTynnenus Temsna u3 CMeXHbIX NOMEILEHHE cJelyeT pacCUUTHIBATH
no gopmyJae
Q. = RF Aty kxanfu, (3.8)

rae &k — KospdunueHT Tensonepenaun B kkaa/m2-u-2pad;
F — njomans orpaxaerus B #2;
Afp— pacuetHan pa3HOCTb TeMmIepaTyp, ompeledsdeMasd mo GopMyaaM (3.9) HIY
(3.10), B epad.

OrpaieHus, OTAeJsilOllMe KOHIHLHOHHPyeMOe NOMelleHHe OT CMeX-
HbIX HEKOHAMIHMOHHDPYEMBbIX NOMeIIeHHH (CTeHbl, NOJ W NOTOJNOK), NOJIKHbI
ObiTb BO3LYXOHENDOHHIAEMBl H TelJOH3OAHPOBAaHHL. [Ipu OOBIYHOM KOM-
¢OpTHOM K TeXHOJOTHYECKOM KOHIWUHOHUPOBAHHW H NPH BHYTPEHHeH TeM-
neparype nomemienns 18—27°C xoaddulieHT TenJgonepelaid BHYTPeHHHX
orpaKAeHHH ciaeiyeT LOBOAMTb N0 3HaueHHs B >1 xkaa/m?.-4-2pad. B npy-
PHX CJlyyasix BeJIMUMHA & TpeOyeT cnenuabHbiX 000CHOBAHH.

Ecau cmexHble NoMeleHds1 He UMeIOT cCOOCTBeHHBIX HCTOYHHKOB TeIlIO-
BBLAEJIEHHH H cja60 BeHTHJHDPYIOTCS, TO pacueTHYIO pa3HOCThb TeMIepaTyp
At craenyer onperessaTbh no popmyJie

At, = (t,—1t,) m epad, (3.9)

rie fy— paciyeTHas TeMIlepaTypa HApYXKHOIO BO3AyXa AJs Temiaoro nepuoga s 2pad (mo

CHulIl 11-T.7-62) ;

! n— TeMilepaTypa B KOHXHUMOHHPYEMOM IOMEIEHHH B 2pad;

m — MOHUKAKOWHA KO3hdui¥ent, paBHBIHA. A7 MeXKAYITAXKHOIO NEpPeKPLITHA, OT.1e-
JSIOIEr0 KOHAMIHMOHHPYeMOe NOMelleHHe OT BepXHero 2Taxka 3JaHufd,  ecan
BEPXHHH 5TaXK HAXOZWTCA HeNOCPeNCTBEHHO NOJ KPOBJAeH HJIH UYepAayHbIM IO-
kpoiteM —0,75; s BceX orpaKJeHuifi, KpoMe I[0JI0B, pPAaCIOJOXKEHHBIX HaT
NEPBBIM 3TaXKOM 3AAHHA, HAJ NOABAJOM MJIM HA ypPOBHe 3emun, — 0,5; Aas mo-
JIOB, PAcloJIOXKEHHBIX HaJ NepBbiM 3Taxom 3xaHusd, — 0,25; nag monos, pacmoso-
JKEHHBIX Ha TPYHTE HJIH Hajx IoasanoM, — 0.

[Mpu ycH/IeHHO! BeHTHJSLMH HApyXHbIM BO3JYXOM H OTCYTCTBHH COO-
CTBEHHBIX TENJIOBBIJeJeHHI TeMIepaTypa B CMeXHBIX MNOMeNIeHHsIX NPaKTH-
yecKH paBHA TeMIleparype HapyXHOro BO3lyXa H Ko3(p¢uuueHT m=1.

[Ipu Haauuuy COGCTBEHHBIX H3OBITKOB TemJa BHYTPH CMEXHBIX IIO-
MelleHHH pacueTHas pa3HOCTb TeMIlepaTyp NPUHUMAaeTcsl PaBHOH

Aty =t,—t, =1t,+ At —1t,; epad, (3.10)
rae !.— TeMrmepaTypa BO3AyXa B CMEXKHEIX MOMEIIEHUAX B epad;

Atc — npeBblIeHHe TeMIEpaTYpH B CMEXHOM MOMEIleHHH Haj TeMnepaTypoil HapyX-
HOTO BO3AyXa B 2pad.

Benmuunna Af. onpefensiercss no pacuery wiu npusHumaercs no CHull
II-I'.7-62.
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3. TOCTYIUIEHHS TEIJIA YEPE3 OCTEKJIEHHDBIE
MOBEPXHOCTH 3A CHET COJIHEUHOH PAJLHALLHH
H TENJIONEPENAYH B TEIJIBIK NEPHOJ T'OA

Ha nusockocTb, nepneHAUKYyJAApPHYIO COJHeUHBIM JyuaM, 3a NpelesaMud
3eMHOil aTMocdepbl namaer okosdo 1200 xxkaa/m?.-4 Temna or COJNHEUHOH
paauauuu. Taxkxe OpHeHTHpPOBaHHAs MJOCKOCTb HA YPOBHe 3eMJH YOJydYaeT
3HAYUTEJbHO MEHbIIIe COMHEYHOTo TelJa H3-3a MoTepb Npu NPOXOoAe yepes
arMmocdepy. Comepxkamiuecsd B atMocdepe BOAAHON map, 030H U YIJIEKHCIO-
Ta abcopOUpYIOT COJHEYHYIO 3Hep-
TUI0 U 3aTeM, peAyLUpys, Hanpas-
JISIOT ee Ha 3eMJII0 B BUle paccesH-
Holl paguauuu. HacTb npamoil cod-
HeYyHOH pajuallid oTpaxKaeTrcd OT
3eMHOI NOBEpPXHOCTH U IOCTYyNaeT B
noMelleHHe B BUJe OTPAKeHHOH pa-
JHaLHH,

CxeMa nOCTymJeHHI Tema ye- Tennoobuen ¢ oxpuNa- Tennoa6uen ¢
pe3 OCTeKJIeHHble MOBEePXHOCTH OT HwuM NPoCmpancmiom ) NOMEWeHUEM
COJIHeUHOH pafHaluy U 33 CYeT Tell- -
Joriepe/lauu NpuseseHa Ha puc. 3.1.  pyc, 3.1, Cxema mocTymierns Temna or cof-

Tenno conneyHolt paguanuy, 0-  peunoll pajWamul H 3a CYET TeIUIONEPENAUH
najgasd B TIIOMellleHHe, Harpepaer yepe3s OCTeKJ/JieHHble [OBEPXHOCTH
noJ, CTeHbl U 000pyAOBaHHe, a 3a-

TeM MEePEeXOAUT K OKPYyIKalolieMy BO3AYXY, I03TOMY ero HarpeBaHHe 3alas-
JbIBaeT OTHOCHTEJIbHO BpeMeHHU NMOCTYNJIeHus TenJia.

Pacuetn NOCTyIJIEHUS] TelJla B INOMeEIleHHs Caenyer INPOU3BOAHTHL IO
(opmysaMm:

Yepe3 OCTeKJIeHHe, OCBCICHHOe COMHIIEM,

TUGOBAAAGE
CmexnoM

Tenng, axxym,

Qe =R Ricqg. + ko (b, — L)l F kranf4, 3.11)
yepes ocTekJeHue, HaxofAsueecs B TEHH,
Qv = [~ekin g, + Ry (b — )] F rrcan/u, (3.12)
roe gc — KOJIMYyecTBO TenJaa, noCTynaroluero B nomMedleHue OT COJIHEUHON paananiu

yepes | u? OOBIYHOrO OAMHAPHOTO CTeKJa TOJHIMHOA 3 MM yepes OCBe-
IeHHble COMHIIEM OKHa, B Kkaa/M2-4¢ (cM. Taba. 3.6);
Ggr — TO Ke, uepe3 HaXOAsHMecs B TeHH OKHA B kKkaa/m2-¢ (cMm. Ta6a, 35);

(9c ¥ g —XOnuueCTBa Temsia, NpuHMMaemble Mo Ta6J. 3.5 kKak cpeliHee u3 MAHHBIX
A4 yaca, KOTOpPbIA COOTBETCTBYET BpeMeHM MaKCHMyMa Harpyshd B HaH-
HOM MOMELIeHHH M Pajfualluy B MPeAIIeCTBYIOLIui uac);

ke ¥ k; —KO3QunueHTHl ANSL yueTa YMEHBUIEHHS MNOCTYIJEHMH Tella uepes  Ii0-
BEPXHOCTH, COOTBETCTBEHHO OCBElleHHble COJHIEM U HAXOAALIHecHd B Te-

HH, 33 cueT 3aTEHEHWsl CTEKOJ IepeljeTaMH paM W 3arpsidHeHus aTMmocdepnl
(Taba. 3.6);

Ryc v kyp — Ko3QOUUHEHTH MJs yueTa yMeHbINGHHsl [OCTYM/eHMA Telwa uepes OC-
TeK/eHHble MOBEPXHOCTH, COOTBETCTBEHHO OCBeLIEHHble COJMHIEM H Haxo-
ndAmyecd B TeH#; 3TH K03Q@uUHMeHTHl BBONATCA NMpH NPHMEHEHHH OCTeK-
JleHus, OTJHUYAIOLIErocsl OT NPHHATOrO 3a OCHOBY OAUHAPHOrO He3aTEHEeH-
HOTO OCTEKJNEeHHs] W NPHUHUMAIOTCA: JJs OAWHADHBIX CTeKOJ Mo TabJ.
3.7, maf onMHADHBIX CTEKOJ, 3aTeHEHHBIX 2KAJIO3H WM IITOpaMH, — IO
Taba. 3.8, nas CTeKJONAKeTOB W ABOAHOIO OcCTeKJeHuss Ge3 3aTEHEHHA M
3aTEHEHHLIX KAJIO3d WJIH INTopaMu — no Ta6a. 3.9, AAst CTew U3 CTek-
n0670K0B — 110 Ta6a. 3.10;

ky — xoapunuenT Tensonepeaaud B kkaa/m?-4-2pad (taba. 3.11);
fy v g — TeMNepaTyphl COOTBETCTBEHHO HAPYXKHOIO H BHYTPeHHero BO3jyXa B
epad;
F — nnomaanr mpoeMa OrpaXkAaeHuii (Mo HaMMeHbIIMM pa3MepaM), OCTaBJseMo-
TO A/ OKOHHOH pamsl, B #2.
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(12

Ta6aumwa 35

KoanuectBo Tenns, s KX@s/¢ OT COJHEMHOHA pajmauuu, nocrynaiouero yepes 1 u? oGBYHOrO
OAHHAPHOrO JINCTOBOrO CTEKJAa TOALLHHOH 3 MM

BepTHKAIGHEE [OBEPXHOCTH Fopa- BepTHKAJbHAE [OBEPXHOCTH Fopi-

Uacer Sae:?ﬂ&- Crparn creTa ais 6—12 ¢ S &;3’;- Crpanu cBeTa AN 6—12 4 208 | s
cytok | pora_B He mo-| poTa B Hue To-| cyToK
2pad c | cs B |0B | 0o |03 | 3 c3 |mepx- | @pad | o | cp B |IOB | I0 |03 | 3 | c3 |poP
6 68c | 236¢c | 252c | 106¢ | 11 11 11 11 43c 73c | 351c | 404c | 203c 19 19 19 19 | 106¢c 18
7 89c | 426¢ | 468c | 244c | 27 27 27 27 | 187¢ 35¢ | 385¢c | 521c | 342¢ | 30 30 33 33 | 233c 17
8 68c | 434c | 543c | 312¢ | 35 41 41 43 | 372c 41 312¢c | 543c | 434c | 68c | 41 41 41 | 372c | 16
9 24 52c | 353c | 483c | 301c | 49 49 49 49 | 537c | 48 49 176c | 475c | 467c | 163c | 49 49 49 | 494c 15
10 54 222c | 347c | 244c | 57 57 57 57 | 659c¢ 52 60 | 334c | 439¢c | 233c | 52 52 52 | 583c | 14
11 62 100c | 171c | 146c | 68 62 62 62 | 732c 54 54 | 160c | 361c | 323c | 98c | 54 54 | 637c 13
12 65 65 65 7lc | 79¢c | 7lc 65 65 | 757¢ 57 57 57 | 233c | 347c | 233¢c | 57 57 | 656¢c 12
6 76c | 288c | 312¢c | 14lc | 14 14 14 14 62¢ 75c | 355c | 425c | 224c | 23 20 19 20 119¢c 18
7 65c | 418c | 505¢c | 282c | 30 30 30 30 | 206c 33¢c | 36lc | 521c | 371c | 33 30 32 32 | 245c 17
8 49c | 396c | 543c | 355c | 41 41 41 41 | 380c 39 281c | 537c | 459c | 88c | 42 39 40 | 32lc| 16
9 32 49 290c | 480c | 363c | 62 49 49 49 | 532c 56 45 132¢c | 470c | 507c | 226c | 45 46 50 | 478c 15
10 54 155¢ | 347¢ | 315c | 98c | 54 54 54 | 640c 48 79 § 325¢c | 475¢c | 292c | 46 47 55 | 560c 14
11 60 65c | 168¢ | 220c | 130c | 62 62 62 | 708c 52 71 160c | 412c | 383c | 140c | 49 63 | 596¢ 13
12 62 62 62 | 106c | 141c | 106¢c | 62 62 | 732¢ 55 71 57 | 290c | 425¢ | 280 5 30 | 615¢ 12




I podoascerue Taba 35

6 79c | 326c | 366¢c | 171c | 16 16 16 16 84c 59c | 360c | 450c | 244c | 24 17 17 16 | 140c | 18
7 46¢ | 401c | 515¢ | 301c | 30 30 30 30 | 222¢ 26 | 336c | 521c | 400c | 31 26 26 25 | 254c | 17
8 43 | 355c | 543c | 393c | 49 41 41 41 | 380c 32 244c | 533c | 473c | 109c | 40 3t 31 | 313c| 16

9 40 49 233c | 480c | 418c | 103c | 49 49 49 | 515c | 64 | 42 106c | 465¢ | 522¢ | 252c | 46 37 36 | 463c | 15

10 54 98¢ | 347c | 380c | 176c | b4 54 54 | 616¢c 44 45 | 315c | 504c | 332c | 48 40 39 | 512¢ 14
11 57 60 | 168c | 290c | 288c | 68c | 57¢ | 57 | 68lc 45 41 160c | 465¢ | 434c | 156¢c | 41 41 560¢ 13
12 57 60 62 | 165c | 247c | 1656c | 62 62 | 700c 48 43 57 | 327c | 480c | 326 44 44 | 550c | 12
Gemep-| C | C3 3 o3 | 10 ’ 0B | B | B | P |cepep-| C i ca | 3 |03 | 10 1 oB | B | cB |ToP
Yacel | Had mH- Tanb- |{Had WH~ Tanb- | Yace
cyrox p;);;aan CrpaHel cBeta anasa 12—18 ¢ H;l:p?(?' pg;:an Crpanm cBeTa ana 12—18 & H:l:pg?‘ cyTox
BepTHKaJdbHRE 1JOBEPXHOCTH HOCTH BepTHKaJbHEIE NOBEPXHOCTH | HocTd

IipaMedanuns 1 UacaM CyToKk UDHBEAGHHBIM CJEBa, B NepBOA rpade, COOTBETCTBYIT CTPAHbl CBETa, YKa3aHHble B BepXHeil wacTH TaGiHuel, a YacaM CYTOK, MpHBEAeH-
HEIM cnpaBa, B IOCAeqHelt rpade,— CTPAHBI CBETa yKasaHHbie B HHXKHefl 4acTH TaGrHmbl.

2 Besnuunsl Ges 3HaKa «C» COOTBETCTBYIOT q., B dopMyne (312) Yachl cyTOK yKasaHbl NO COJHeY HOMY BPEMEHH
3 Byksa «C», NOCTABJeHHas pAAOM C BeJHYHHON KOJHYECTBA [MOCTY NAOIIEro TenJsa, MOKAa3LlBaeT, YTO 3Ta BEJAMTIHHA COOTBETCTBYET qc B dopmyae (3 11).



Ta6nuua 36

Guavenus Kodpduumentos k. Mk Aaa yweTa M3MEReHH® NOCTYNJNEHH Tenaa 3a cyer
3aTeHeHHs! CTEKOJ NepenyeTaMy paM 4 3arpsa3HeHusa atMocteps

Ynucrass ar- ArMocdepa MPOMBILVIEHHEIX FOPOAOB H SaBoO-
Mocgepa JOB
Jaa nosepxuocTeit
OCBell(eH-
HLIX COJTH-
UeM H HaXO0-| OCBEIEeHHBIX COJIHUEM HAXOOSIUHXCA B TeHH
Tull oCTeKJeHHs BSMUXCA B
TeHH
k k k k
cCy T C T
CesepHas wHpora B epad
2464 | 20—40 | 40—64 | 24—40 | 40—64
OxHa CrUIOLIHEle BUTPUHHBIE OJAMHApHbIE
6e3 mepelyieTOB H CTeHBl H3 CTEKJIO-
GJIOKOB . . v v v e e e e e e 1 0,7 0,75 1,6 1,75
OkHa cIJOMIHBIE BHTPHHHBIE JBOHHBIE
Ge3 nmepemaeToB . . . . . . . ..| 0,9 0,63 0,68 1,45 1,58
Oxkna B MeTaJulMYyeCKHX paMax:
OmMHAPHBIE . . . . . e i e .. 0,8 0,56 0,6 1,28 1,4
JBOHHBIE . o & + « o o & + & . .| 0,72 0,51 0,54 1,15 1,26
OkHa B JepeBAHHBIX paMax:
ONMHAPHBIE 4 .+ . « & & o &« « & . 0,65 0,46 0,48 1,04 1,14
JBOFHBIE . v + « & o o v « o o . 0,6 0,42 0,45 0,95 1,05

Ta6auma 37

3uavenus koshduuuentor % m kyp AJA ydera yMeHbUIEHHS! MOCTYMIEeHnA Tenaa
COJIHEYHON Paf¥alUy NPH Pa3JHYHLIX OAHHAPHBIX CTEKJIaX

c Homunasb- Sﬁ:d;(};lg;&g: & &

TEeKJ0 Hast TOJII(H~ PONyCcKa- Ic 1T
Ha B MM \gug creksa
O6riyHoe JIHCTOBOC 3 0,86 1 1

6 0,8 0,95 0,95

OGriunoe 3epKadbHOE 10 0,75 0,91 0,91
13 0,71 0,88 0,88
5 0,51 0,71 0,78
TennosamwurHoe JUCTOBOE 6 0,46 0,67 0,74
10 0,34 0,57 0,64
3 0,59 0,78 0,78
Heunudosanuoe mictoBoe g 8’1‘51 8,26 8'26
6 0,71 0,88 0,88
6 0,67 0,86 0,86
6 0,52 0,72 0,72
Hemnudoranuoe sepkanbpHoe 18 g’gg g'g(, 8’?)6
13 0,24 0,5 0,5
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3navenun KoadduuueHToB

Ta6auua 38

kRic m  Ryr DJs y4eTa yMeHbIIEHHA WOCTYMJeHuii Temila or

COJIHEYHOH PajHaUMu YePe3 OJAMHAPHOE CTEKJIQ NPU 3aTeHEHUH €ro C BHYTPEHHEH CTOPOHHI

THN 3aTeHROUMX yCTpPofcTB

Benenuanckue nogbLeMHuble
KAJIO3H Posibuble Hempospaunble WITOPEI
Crexiio
cephie CBET/IbIe TeMHBIS CBETJIblE
klc kl-r Ic k“_ klc kl'r klc it
OO6bIuHOE JUCTOBOE HJH 3epKafb-
Hoe e e 0,64 | 0,66 | 0,55}0,6 | 0,59 ) 0,61|0,25] 0,22
Tennosamurioe Uax HEUHDO-
BAHHOE JIHCTOBOE 0,57 | 0,58 | 0,53 0,52 | 0,45}0,42| 0,3]0,3
TenmosamuTHoe uIx HellaAngo-
BAHHOE 3epKajbHOe 0,54 | 0,53 | 0,52 | 0,52 0,4 |0,3 | 0,28 | 0,26
ITpodorscenue taba 36
Tun 3aTeHAIOMHAX YCTpPoHCTB
Hitopsl HS CcBeTJION TKanH
Crexiso
pelkas CpeAHAA naoTHas
klc kl'r klc klr klc kl'r
OGEIYHOE JIMCTOBOE HJM 3epKadb-
HOE . « v « v « v v« . . 0,67 0,6 0,55 0,49 0,47 0,42
TennosamprHoe M Hewlaudo-
BaHHOE JIUCTOBOE . 0,53 0,48 0,45 0,4 0,41 0,36
TennosammtHoe MM Hemmmgo-
BaHHOe 3epKajbHOE . . . . 0,45 0,4 0,39 0,36 0,36 0,32
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TaGanpga 39
3uauenna xosdpummentoe Kic um Ky AAs ydera yMeHbUIEHWS! MOCTYIVIEHHA Temaa
OT COJIHEYHOW pafHALuUH NPH TPUMEHEHWH CTEKJNONAKETOB ¢ BO3AYWIHONH MPOCHOHKOM
TOJAWHKHONA 5—13 MM HJAA JBOHHOTO OCTEKJIEHHS
Bes sarensito- | C BEHCUHAHCKHMH NOJBEMHLI- C pOJILHEIMH HeNPO3payBLIMU Co mropaMu K3 cBeTJIoff TKaHH BHYTpH NoMe-
mWAX ycTpoficTn | MH Hamio3H :;;TP" nomele- IITOPaMH BHYTPH NOMellle HHS LeHus P
Crerno
cepuIMH CBETJILIMH TEMHBIMK CBET/LIMA peaxoft cpenueft TNJIOTHOM
klc klr
k
klc le klc I ic klr klc 1T le klr klc kl'r klc kl'r
OGhuHOe AMCTOBOE HAPYXKHOE HJM BHYT-
PEHHEE . . . . . . e e e . . 0,9 |0,8|0,57|0,55|0,51|0,51|0,6 |0,56|0,25]| 0,22

0,6 |0:84/0,5 | 0,45 0,44 | 0,4

OGplMHOe 3epKaJBHOE HAPYKHOE H BHYT-
PeHHEE . . . . . . . . ... ... 0,83 /0,77y 0,67 | 0,56 | 0,51 | 0,61 | 0,6 | 0,56 | 0,25 | 0,22

Tensno3amuTHoe sepKaJbHOe Hapykuoe H
o6blYHOE 3sepKajbHOe BHyTpennee . . .! 0,56 ( 0,53 | 0,39 ( 0,38 { 0,36 { 0,36 | 0,4 | 0,37 | 0,22 | 0,2

0,42 10,38 0,380,34} 0,34 | 0,31

TennosamurHoe 3epKajdbHOE HapYXKHOE H
0GBIYHOE 3¢pKaAbHOEe BHYTPEHHee 0,56 | 0,53 0,39(0,380,3 |0,3 |0,4 [0,37 0,22 0,2




Ta

6anuna 310

3HaveHue Koadgcpuuuemoe kic w kyp Big yueTa yMeHblIeHHS
HOCTYNAEHHA TEMJa OT COJHEYHOR pajmaumu yepes CTeHbl
u3 GecuUBETHBIX CTeKa06ia0KOB pasmepom 2003200 100 mu

TloBepxnocTH KoabbuuuenTn
k
I
Ieperopoax
Tan D ? Ep o k cgg:u
4 B ¢ P— le | cpera
C, C3,
3, 03
I IMo/mpoBau- Momuposannast ums pucp- | [Momuposan- | Orcyrersyer | 0,65 | 0,4
Hast JeHas, Wau xkejo6uaras Has
IA | Tnasyposan- To xe To xe To xke 0,27 | 0,20
Has
II | Monuposan- » » IMTeperoponka 0,44 | 0,34
Had U3 CTEKJO-
BOJIOKHA
111 | Vakoe Bepru- | [opusontanbupie cBetopac- | Yakoe Bepru-| To xe 0,33 | 0,27
KaJabHOe ceuBaUiHe MNDHU3MBI WM | KaJbHOE
pudienne ropusOHTaJbHBIE CBETO-| pH(JeHHE
HJU JKeJio- | HaNpaBJsiolye MpU3MBl gwm KeJo-
6a a
IIIA | To xe To xe To xe To xe, wno|l 0,2510,18
TIOKpHITA
3eJIeHOMH
rJ1a3ypsio
HIH co
cBeTopac-
CEeHBAIOLIY-
MH TIpH3Ma-
MU
TMpumeuanusa 1. Ha sckuse oGosnauennl «H B» — HapyxHbi#t Bo3ayX, <«I[I» — momemenie

2 [as 6a0KoR ¢ pasuepoM 300X300X100 mm Ko bPHIHEHTH klc %] k“_cne,LyeT yBeJHyuBaTh Ha 15%.

3 JHas crpas cerera CB, B, OB kosbduuueHr le

cleayer yBenuuuratb Ha 50%.
4 TlocTynseHde Temna OT COJMHEYHOH pajgHalMH uyepe3 CTEKNOGNOKH 3amasjiblBaeT Ha 1 «,
TaG6auuwa 311

3uauenne xo3pPuUMEHTA TemIONMepenayn OCTEKJEeHus AJAA TEMIOro TNepHoja roja
npu cKopocTH BeTpa 3,2 M/cex

Kosgpduuuent 2, B kxar/m2-4.2pad pas

OCTEeKRJEeHHUSA
THn OCTEKJIEHHS H Cl'l0006 HCKYCCTBEHHOI'O SaTCHEHHSA 3aTeHeHHOr o sa):‘{:;t:,;[:gro
He34TeHEHHOT' 0| KaJlO3H HJIH MeXIy
WTOPAMK pamami
OnuHApHOE OCTEKJEHHE . o o v & « & o o & o &« 2,9 2,2 _—
Crek/ionakeT ¢ BO3AYLIHBIMM HPOCJOHKaMH TOJIIH-
HOH B MM:
N 1,74 1,47 —_
6,4 .. . L Lo e 1,66 1,42 —
. 1,53 1,31 —
OpuHaproe OCTeKJIeHHe, 3alluIIeHHOe IITOPMOBOH
paMoit Ha paccTosiHUH 25 mm M Gosee . . . . 1,47 1,28 —
Ilanesu U3 cTeKJIOGJIOKOB THIIOB:
ImIA . ... o 0000 oo 1,52 — —
ILILIMA . - . o0 0 v v o0 v o 1,3 — —
Jlpofinoe OCTeKJ/eHHe C 3aTeHAIOWMMH ycrpoficT-
BaMi MeXJy paMaMH:
JKaJII03M HEeMOABHXKHbIE, CONpHKAacaloUuecs CO
CTERKIAOM o o o o o o & o o & o v o o o —_ — 2,58
TO 2Ke, HE COMPHKACAIOWIHECS CO CTEKJIOM — —_ 1,71
BeHellnaHCKHe KAMO3M . . o . . . . . . . ., — — 1,2
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3HauUTENbHOE CHHXKeHHe TeNJONDHUTOKAa Yepe3 OKHAa M CTEKJIOOJOKH
MOXKHO NOJYYMTh, NPUMeHsig TOPHU30HTAJbHble HaBeChl NMPUH OPHEHTALHH
OCTEeKJIeHHs] Ha IOT, Ioro-BOCTOK M Ioro-zanal. [nuHa HaBeca NPONOPUHO-
HaJbHa BbicoTe TeHH. B Taba. 3.12 mpuBeleHnl [JJMHB TOPH30HTaJbHOH
NPOeKLUHH HaBeca, HeoOXOAUMBle JJs TOJYyUYeHHsl TeHu BBICOTON 1 M, majalo-
el Ha OKHO HJIM HA CTeHy B TeYeHHE TeIJIOTO MepHofa roja.

Ta6auua 312

JlauHa ropH3OHTANbLHOI NPOEKUMH HaBeca AJA MOAYYEHHS TeHU BbicoToll 1 A,
najamwieii Ha OKHO WJIH CTEHY B 1e4YEHHe TEmJIoro nepuoAa roxa

I JJinHa TopH30HTANbHOM MPOEKUHH HaBeca B M
Cesepras Yace! Crpanpl cBeTa ada 6—12 ¢
IHPOTa CYTOK Yach CyTOK
B epad
C CB B 0B 10 j 103
6 1,73 b B b — — 18
7 — B B B — — 17
8 — 1,08 1,65 1,58 0,16 — 16
2 9 - 0,53 1 1,07 0,23 — 15
10 — 0,23 0,58 0,75 0,27 — 14
11 — — 0,28 0,38 0,27 — 13
12 — — — 0,22 0,23 0,22 12
6 1,73 B B B — — 18
7 —_ b b b — — 17
8 — 1,08 1,65 1,58 0,16 — 16
32 9 — 0,53 1 1,07 0,23 — 15
10 — 0,23 0,58 0,75 0,27 — 14
11 — — 0,28 0,38 0,27 — 13
12 — — — 0,22 0,23 0,22 12
6 1,2 b 5] 5] — - 18
7 — b b b 0,18 17
8 — 0,97 1,89 1,61 0,43 16
40 9 — 0,47 1,12 1,16 0,54 —_ 15
10 — 0,13 0,65 0,91 0,58 — 14
11 — — 0,31 0,65 0,61 0,22 13
12 — — — 0,43 0,63 0,43 12
6 0,73 B B B — — 18
7 — B b B 0,36 — 17
8 — 0,93 1,96 1,87 0,65 — 16
48 9 — 0,33 1,2 1,37 0,75 — 15
10 — —_ 0,73 1,08 0,84 — 14
11 — — 0,32 0,84 0,84 0,32 13
12 — — — 0,6 0,84 0,6 12
CeBepHas Uacw c } 3 | 3 l 103 ' 0 ’ foB Uacnl
IHpOTA CYTOK
B 2pad cyTox CrpaHnt cBeTa ans 13—18 « y
Mpumeuyanusa 1. Uacek cyYToK yKasaHhl 110 COJHEIHOMY BpeMeNH.

9 2. BykBa B ofosHayaeT HeoBX)OIMMOCTL YCTPOJICTERA HAReCAa C TOPH3OHTadbHoHl mnpoekuuell Gosee
M

OGecneueHne NOJHOTO 3aTeHeHUs B TeYeHHe BCeX COJIHEYHBIX 4acoB JHHA
He o6s3aTeabHO. J1OCTaTOYHO OrpaHUUYMTBCA YacaMu, COOTBeTCTBYIOLIHMHU
HauboJbIIeMy NOCTYIJIEHUIO TeMJa.

Hns yuacTKOB OCTeKJeHHsi, 3aTeHeHHBIX HaBecaMmu, pacyer NOCTYIIEHAH
Terjia cjaeayeT Npou3BoauTb no gopmyde (3.12), npuHUMas BeNHUYHHY ¢, =
=0,2 g. kKaa/M% -4 Jaa YacoB, B KOTOpble JHaHHBI @acajy ocBelleH
COJIHIIEM.
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TMpumep 3.3. OnpenefdTb KOJUYeCTBO TeMJa, MOCTynamollee yepe3 OJMHAPHOe CILIOMI-
HOe BHTPHHHOe OKHO MJomajbilo 10 m? ¢ TonmuHOé cTeknaa 10 mm B 10ro-3amajHCii CTeHe
31aHus, KOTOPOe PAadNOIOXKeHO B TMPOMBIIIIGHHOM paiione Jaiasa 40° c. w. Hckycersennoe
3aTeHeHHe OTCylcTByeT. MakcuMaJsiplible W3GBITKH TeNJa B NOMelleHWU NPUXOAATCS Ha 14 4.
Pacuernas temnepaTypa HapyxkHoro Bo3ayxa 36,6°C, temMmepatypa BO3[yXa B IIOMeLUeHHH
20°C.

Pewenue. T1o Ta6a. 3.5 onpenensieM KOJHYECTBO Telsa ¢ . B KKaa/m?-4: B 14 4—380, B
13 4 — 290, cpexnee Temnonocrynienue 3a 2 4 — 335.

Tlo ta6a. 3.6 naxoaum A. =0,75, mo tabu. 3.7 &y.c =091, no ta6a. 3.11 k=29 rkxar/m?-
c4-epad.

2. ITo popmyae (3.11) onpenensiem

«=10,75-0,91-335 4 2,9 (36,6 — 20)] 10 = 2767 xKkas/u.

Mpumep 3.4. OnpenenuTb KOJMUYECTBO TelJa, NMOCTYMAIONlee Yepe3 BOCTOUHYIO CTEHY H3
cTeka06a0Kk08 THna I (cm. taba. 3.10) Tommuuofr 100 mm u maowansio 10 42, gag i8°
C. U TpH YHCTOH artMochepe. MakcuManbHble H3OBITKH Telsa B NOMELUEHHH TIPHXOAATCH
na 8 4 yrpa. PacueTsas TeMmmepaTypa HapyxHoro Boszyxa 35°C, teMmepartypa Bo3ay-
Xa B noMemeHuu 26,6°C.

Pewenue. 1. Ilo Taba. 3.5 naxonzum

521 - 543
ge = ‘———“2 = 532 kKkaar/m2.

Tlo rta6a. 3.6 wmaxomum k=1, no ta6a. 3.10 A .=0,65, mo Ta6a. 3.11 k=
=1,52 kkaa/m%-4-2pad.
2. Ilo dopmyne (3.11) onpenensem

Qc =[1-0,65-532 4 1,52 (35 — 26,6)] 10 = 3590 xxas/u.

4. MOCTYNJIEHHS TEMNJIA 3A CYHET HH®HWJILTPALLUH
B TENJbIM MEPUOJ IFOJA

B xonaunuoHupyeMpIX NMoMelleHHAX, KaK NPaBHJIO, ciellyeT MOINEPKH-
BaTb H30BITOYHOe JaBJeHHe I10 OTHOIIEHHIO K HapYXKHOMY BO3/AYXV H CMeX-
HbIM IIOMeIIeHHAM C TeM, YTOObl He J00yCKaTb HHPUILTPpaUUuu HAPYXKHOTO
Heo6paboTaHHOrO BO3lyXa. YKa3aHus O KOJNUYeCTBe BoO3lyxa Ls, KOTOPBLIl
HyKHO BBOAMTDH AJs CO3JAaHHA B NOMellieHuHd H3OBLITOUHOTO AaBJjeHHUs, OpPi-
BeleHO B IMaee 4. Ecin 3TH yC/IOBHS COOMIONEHHB], TO HONOJHUTEJbHOH TEli-
JIOBOW HATPY3KH OT HHGHUIBTPAUMH YUYUTHIBATD He CJeNyeT.

Ecnu no sKOHOMMYECKMM HJIH 3KCIIVATAIMOHHBIM (HajaudYue BpeLHAC-
Telt) coOGpaKeHHsIM KOJHUYECTBO BO31yXa, KOTOPOe 3aMPOEKTHPOBAHO BBO-
AHTb B NOMELIEHHS, MEHblIe HeoOXOAMMOTrO LJs BOCHPENsITCTBOBAHHSl WUH-
(uIbTPAllUH, TO NOCTYyIVIEHHe TelJja 3a cYeT MHUABTPALMU B TENJLIA Ie-
PHUOJI rOfla yuUTHIBaeTCa no dpopMyJe

Qu = [0,8 Tlfhs—U“ + L, y] (I, —1.) xxan/, (3.13)
B TOM HHCJE KOJHUYeCTBO ABHOIO TellJia PaBHO:
Qu.n = [0,192 —]’7”:,5”—- 10,241, y] (¢, —t.) Kkxane,  (3.14)
rae ! v h— gnuHa ¥ BEICOTA OKHA B M;

Up— pacuerHas CKOpOCTb BeTpa JJs TeNJoro Mepuoga roja, NpUHHMaeMas IO
CHull II-A6-62 «CrpoutenbHass kauMarodorusi u reodusuka. OcHOBHule
TIOJIOKEHHST TPOEKTHPOBAHUAY,;

Sox — K03 QHUHEHT COMPOTHBAEHHs BO3AYXONPOHHLAHUIO TJIOWALH OKHA, paB-
Hoit 1 w2 (Taba. 3.13);
Iy 8 ty— Tennoconepxkanne B KKaA/Ke U TeMnepaTypa Hapy2KHOro BO3AyXa B
epad no CHull 11-T.7-62;
I, n {— TemunoconepxkaHue B KKGA[K2 W TeMIepaTypa BO3ayXa B IIOMEIIEHHH
B epao;
L, ¥y— K01HuecTBO BO3AYX4, MOCTYNAIOLEr0 B 3[aHHe IPW OTKPHIBaHuu JBepel,
B Kef4 (cMm. cTp. 87—88).
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Tat6auuma 313
KoagdhnunenTsl CONPOTHBIEHHA BO3NYXONPOHHUIAHKIO OKOH Soy

THI OKOH M MPOKJIAJAOK Koaddruuent sox

OnuHapHOe OKHO C YIJIOTHEHHEM:

MOMYUIEPCTSHBIM IHHYPOM + + v v o o o v o o v o o . . 1,05-1072

FYGUaTON PEBMHOM . .+ + .+ o . v . e e e e e ... 1,69.1072

MEHOMOMUYPETAHOM « « « + « « o o « 4w o o o v o . . 2,04.1072
JBofiHOe OKHO C YIJIOTHeHHWeM OGOMX NMPHUTBOPOB:

AOJYIIEPCTAHBIM IIHYPOM & v ¢ v . v & v v v v v o o W 2,22.1072

ry64aToil Pe3dHHOH . . « « o « & v+ 4 . o 0w e . 3,36-1072

TICHOMOJIMYDPETAHOM '+ o « & « « & & & = & o o o o « & 4,75-1072

5. NOCTYNJEHUA TENJA U BJIATH OT JIIOAEH

[Toctynsenne Temsaa ¥ BJATH OT JIOJEH 3aBHCUT OT COCTOSIHUS, B KOTO-
pPOM OHH HaxoJasiTcs, (U3HUECKOH Harpy3KH W TeMIepaTyphl BO3AyXa B IO-
meweHud. CpelHue AaHHble O NMOCTYNJEHHSX TelJa M BJArd OT B3POCJBIX
MYJKYUH NMpHUBeAeHH B Ta0J. 3.14. B3pocable keHmunb BhIesdsior 85%, a
metd B cpefHeM 75% OT KOJHYeCTB TelJa H BJIATH, IOCTYHNAIOUHX OT Cpel-
HET0 B3POC/JI0Tr0 MYKUHHHI.

Tat6auna 314

KosnyecTBO Temsna W BJArH, BhijeJsieMble B3POCJbIMH MYXYMHAMH B 3aBMCHMOCTH
OT TeMmnepaTypnl BO3AyXa B NOMEI(EHHH # PUIHUECKOH HArpy3KH

TemnepaTypa Bo3gyxa B NoMelenuu B °C
dHaUuecKana Barpyska Jmojeft
10 15 20 25 30 35
1. B noxoe
Tenso B KKaa/u:
SABHOE & « « + « o+ o . 120 100 75 50 35 10
CKPHITOE . . . . . . . 20 25 25 30 45 70
MOJHOE v v v v v v - 140 125 100 80 80 80
Bmarase/t........ 30 40 40 50 75 115
2. Mpu aeexod pabome
Tenso B KKas/d:
SABHOE & v ¢ o &+ o o o 130 105 85 55 35 5
CKPHITOE + « &+ « & . . 25 30 45 70 90 120
TOMHOE & « + o & o o+ » 155 135 130 125 125 125
Baara B 2f/4 . . .« . . . . 40 55 75 115 150 200
8. [Ipu pabome cpedned
macecmu
Tensio B Kxaaf4:
SIBHOE . v o + o o o + . 140 115 90 60 35 5
CKPHITOE . « « + + « . 45 65 85 110 135 165
MOJHOE . v & o & & o . 185 180 175 170 170 170
Baara Be/a . . . . . . .. 70 110 140 185 230 280
4. IIpu msasxceroll pabome
Tenno B Kxaafu:
SABHOE . . o v . . . . . 170 140 110 80 45 10
CKpBITOE . + . . . . . 80 110 140 170 205 240
MOJHOE . o & v o o o . 250 250 250 250 250 250
Brara Befy . . . .. ... 135 185 240 295 355 415

B cTosoBRIX BLIJeJeHHe Temda OT MMM COCTaBaseT B CPeaHeM
7,5 KKaa/u sBHOTO U 7,5 KK@A[4 CKPBHITOTO TENJa Ha OJHOTO YeJOBeKa.
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6. MOCTYNJIEHHWS TENJIA OT HCKYCCTBEHHOI'O OCBEIIEHHUSA

[Tocrynsienve Tensa OT HCKYCCTBEHHOTO OCBEleHHS B 3HAUHTEAbHON
CTENeHH 3aBHCHT OT 3((eKTHBHOCTH OCBellleHHs, KOTOpas ONpelensercs
CBETOOTAAuedl JlaMIl, BBIPaXKeHHO! B JIIOMeHaXx Ha | 8T morpe6aseMofi Moil-
HOCTH (4am/6T). OOBIUHBIE JIAMNHK HakaJMBAaHHA MOILHOCThIO 100 8T oTxator
3 am/eT, a momHOCTbIO 1500 8T — 1m0 22 Am/87. DPPEKTHBHOCTL OOLIYHBIX
JIOMHHECUEHTHBIX J1aMIl ¢ XOJIOOHBIM KaTOZOM cocraBiaser 31—46 am/er, a
C TOpsIYUM KaToaoM — 37—55 am/8T.

CBerooTHaya OTKPBHITHIX JIOMHHECIEHTHBIX JaMn B OTJHYHe OT JaMI
HaKaJIHBaHHs 3aBHUCHT OT TeMIEPaTypbl H CKOPOCTH JIBHKEHHUs OKpyXkaio-
wero Bo3ayxa (puc. 3.2). 3ITH ke (QaAKTOPH BAUSAIOT HA NPOAOIKUTEb-
HOCTb cay:KOBl JIaMI M HX ApoccejeH. lpoccenn JIOMHHeCHEHTHBIX Jamil
norpe6asiorT B cpenteM 0koao 20% sHepruu, nNOsTOMY HX PaUHOHATbHO BBI-
HOCHTb U3 KOHIHIHOHUPYEMbIX HOMEIIeHHUH.

/ ——
: =
% 80 *‘\b\ "‘\(,Q'* // /
xR 0 Q'QBV //\(‘3 ? /
SOOI ] W/ Ay
3 S Y
'é’,é 40 /’ / AY
S 1 «){
=7 — f/l
=

g -5 -10 -5 0 +5 +10 +15 +20 +25 +30 +35

Temnepamypa oxpywawwezo Bo3dy«a 6 °C

Puc. 3.2. Bananne TeMnepaTypsl H CKOPOCTH IBHJKEHHs BO3ZyXa Uz Ha
CBETOOTAAYY OTKPBLITHIX JIOMHHECHEHTHHIX JiaMM, PAcCrOJOMXEeHHLX B MO-
TOKe BO3AYyXa

KosnnyecTBo Temsa, BBEIAEJNSIOMErOCS B KOHIHIHOHHPYeMOe NOMeEILEeHHe,
caefyeT onpenedaTh Mo (aKTHYECKOH WM NPOEKTHOH MOIMHOCTH OCBemie-
HHSl, 2 NPH OTCYTCTBHH 3THX NAHHBIX — IIyTeM YMHOXEHHs HOpPM YPOBHSA
OCBEIMEHHOCTH  NOMeIleHHH, NPHUBEIEHHBIX B CaHHTApHHIX  HOpPMax
CH 245—65 u CHull, Ha ynesnbHble BbijeJeHHs] TemJa, TpHBeJeHHble B
Taba. 3.15 ¢ BBeleHHeM NONpaBOYHOro Koadduuuenta 2,75, ecau OCBellle-
HHe IPOU3BOJIHUTCS JaMIaMH HaKaJHBaHHSA,

Ta6aunga 3.15

YpenpHule BhIJieNeHAS TeNaa OT JIOMHHECUEHTHMIX Jamn

Pacnpenenenue
CBeTOBOTO IOTOKa Cpennue ymeabHble BhleJIeHHs] KKaaf4-M8 ua 1 ax
B % AJsA TIOMEIleHuA MJomageio B M*
THI cBeTHABHUKA >200 | or 50 xo 200 | <50
BEEpX BHH3 TIPH BHICOTE NMOMEIIEHHR B M
>42 | <42 | >3.6 | <3,6 | >3.6 | <36
ITpamoro ceera . . . . . 0—~10 [ 90—100( 0,058 | 0,048 0,063} 0,05 0,088 | 0,066
[peuMymecTBeHHO npsmMo-
ro ceeta . . . . .. ./ 10—40 |60—90 { 0,071 0,061} 0,075| 0,063} 0,105 | 0,078
Huddyssoro paccestunoro
CBeTa . . . . . . .. 40—60 | 40—60 | 0,081 0,066| 0,088 0,068| 0,143 | 0,1
IMpeumMyiecTBesHo  orpa-
XKeHHOro cpeta . , . .|60-90 |10—40 | 0,121 0,093 0,131| 0,098 0,2 0,143
Orpaxennoro cseta . . .|90—100{ 0—10 | 0,125/ 0,093| 0,133 0,1 0,227 | 0,156

6 3ak. 665 ,ﬁ



CpenHue yHleJbHble KOJHYECTBA TemJa, BLIARASAECMOrO PasJIHYHBIMH JIIO-
MHHeCIleHTHHIMH JamMnaMu (cM. Tabd. 3.15), mavel aJs moMellleHHH, HMeIO-
LIMX TIOTOJKH ¥ CTeHH C OTPaxKareJbHOH CMOCOOHOCTBIO COOTBETCTBEHIO

75 1 50%. IIpu cHUXKeHHH

800 / / / 7177 orpaxaresbHOl CHOCOGHO-
v mg’ cTH noToskoB ¢ 75 o 50%

/ /7 | ucreH ¢ 50 no 109%, uro
MOxKeT HabJlogaThCa B 3a-

/}W i __| rpA3HEHHBIX MOMELIeHHsiX,
yAeabHBlE pPacXOObl TemJa

/ IJs CBETUJIbHHKOB NPSMOTro
% X CBETa yBEeJAHUYHBAIOTCS MpPH-
/){/‘ 6ausuteqbHo Ha 15%, a

4 -~ N IJ11 CBETUJIbHUKOB acce-
]
//rl ‘

SIHROTO cBeta—Ha 45%
I 1 l | J7s. OpHEeHTHPOBOUYHBIX
. . - 5}] pacueToB KOJHYeCTBa Tel-
4
Beidenerue menna 8§ wxgnim? v 712, TIOCTYMAIOIIETO OT 3JIeK
TPHYECKOTO OCBelLeHHS,

Puc. 3.3. Tpadux I/ OPHEHTHPOBOUHHIX PACYETOB KO MOIKHO MOJBH30BATHCS TaK-
7MYeCTB Temia, MOCTYNAIOUIETO OT SMEKTPHIECKOrO OC- e pyc, 3.3

BelleHns
I — AOMUHECHeHTHblE CBeTHJIbHHKH, 2 — CBETHJIBHHKH C JaMmIa CJIellye'l’ CUMTATD, 4TO
MH HaxajHBaHHs 100% sHepruu, 3arpauu-
BaeMOH Ha OCBelIeHUe, ile-
PEXOOHT B TeILIO, ABJAOUleeCHd Harpysxoﬁ A CHCTEeMBl KOHIHUHOHHPO-
BaHHusdA BO3AyXa, HECMOTpPA Ha TO, UTO 4HACTb JIy‘{HCTOﬁ SHEPrud MOXKEeT yXO0-
JUTH 34 Ipenenbl 3MaHHA yepe3 OCTEKJEHHe W KOHCTPYKIHUH 31 aHHs, Harpe-
Ta6auna 316 BAaeMble JyJYHCTHIM TemsioM. B
TeX Cay4vasxX, Korga OCBETH-
TeJbHAasA apMatypa H JaMIlbl
HaXxoJsTCA BHE NPENeJIOB KOH-

g
\

Ocbewennocme 8 ax
3
=

\ ‘N\

IS
S

+

8

OGnyHoe pacnpelieeHde SHEPruH, BbiAENsEMOi
SJIEKTPHYECKHMH JIaMITAMH

Pacnpegenenne
e IUIMOHUPYEMOTO TOMeHIeHHS
(Ba yepnake, 3a OCTEKJEHHOM
Bun sueprum Jowse- | aama CTeHOH H JP.), KOJWUECTBO
'HA: al -
il i TenJia, BHOCHMOTO B MoMelie-

MONIHOCTBIO |MOILHOCTBIO
0 erC 100 io00 sy HHA, ONpexessercs "CYMMOFI
BHAMMON U HeBUIHUMOM paxua-

Bumumas pagmanus (cBeT) . 16,5 12 IHH, TPHBEJEHHOA B Talu
Hepugumaa pammamus . . . . 37,5 73,8 3.16.

Tenno, BmmensieMoe Jio-

Bcero waayuaercs . . 54 85,8 MHHECUEHTHbIMH CBETHJbHH-

KaMH, KOTOpble yCTaHaB/IHBa-
Temmo, OTHABAGHOS KOMBCR- I0TCA B UHCTHIX NMOMeEUIEHHSAX
nuell ¥ TeNJONPOBOAHOCTHIO 46 14,2 (HEMBIIBHEIX), BHIOAHO  yaa-
JATH C MOMOMIbIO MEeCTHBIX OT-

COCOB, MpPOEKTHPyEeMBbIX U3
pacyera 70 m3 Bo3nyxa B 1 ¢
Ha 1 X8T ycTaHOBOUHO! MoNI-
HOCTH CBeTHABHHKOB. IlpH sToM OT HuX oTBOAHTCA OKONO 40% BHITEAsIOWC-
rocs Temaa, a yjaaasgeMbll BO3LyX Harpebaercs Ha 17°. Jletom artoT BO3AyX
caenyer Bbl6paCblBaTb Hapyxy, a 3UMOH — HanpaBlfATb Ha PEUHPKYJASLUHIO

Hrtoro ... .... 100 100

7. NOCTYNJIEHHUS TENJIA OT 3JIEKTPOABHIATEJIEN
H MEXAHHYECKOI'O OBOPYIOBAHMUA

Mexannuueckoe o6opynoBaHHe B OOJbUIHHCTBe CJlydaep INPHUBONHUTCH B
JeliCTBHe 3JeKTpPOABHTaTeJsIMH, TIpH 3TOM OGQpPYHOBaHHe W ABHTaTe/]b
MOTyT HAaXOJHTbCA B ONHOM HJH B Pa3HbIX TNOMEIUEHHAX, a pacxomyeMmas
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9HeprHs MOXEeT MOJHOCTbIO IepPeXOfHTh B Tem/o (TKaUKHe CTaHKH, KpY-
THJbHble MAWMHLl ¥ Ap.) B ZAHHOM NOMeIeHHH HJIM YAaCTHUYHO pPacxomo-
BaTbCl Ha HarpeBaHHe o6pabarTbiBaeMOTO NPOAYKTa WIH TepeKayHBaeMORl
KHIKOCTH (HacoChl) M YRAaJATbCA ¢ HUMH u3 noMemenud. [lostomy vacto
TeIJIOBbIAe/IeHHUsl NMPHXOAUTCH ONpefelsTh OTHEIbHO IJs SJAeKTPOABUTATE-
Jell 1 NPHBOJAHMOTO HMH B JBHkKeHHe 060pyloBaHHuS.

Tenaoevidesrenus or 3aexkTpodsuzaresell onpefensoTcs no GbopMyae

Q1 = 860 Ny Koge Koy ——12 = 860 N, Koy (1 — ) #xanfe, (3.15)

M1
rie N}v—YCTaHOBO‘{Haﬁ WJIH HOMHUHAJbHasA MOULIHOCTh SJIEKTpOIIBI/IraTeJIﬂ B K8T,
Kaar=Ng/ y— K03Q(QUIMenT 3arpy3Ku 3JeKTPOABHraTe/sd, NPEACTABJAAIOUIHA OTHOLIEHHE

cpenneit mowuoctd Nog, NepepraBaeMoii O6OPYHOBAHHIO B TeUeHHe pac-
YeTHOr0 vaca, K YCTAHOBOYHOM W/ HOMHHAJBbHOM  MOILHOCTH  JBHra-
rend Ny;

Kox — K03 dUUHMEHT OZHOBPEMEHHOCTH PaboTHl  SMEKTPOABUTaTeNel,  sBJA-
IOIUACA OTHOUIEHHeM JfeficTBHTENBHONO BPeMeHH (B HOJAfAX dYaca) paboTh
KaXJIOro 3JEKTPOABMIraTeNd, 4acTH WJH BCEX 3JeKTDOMBHraTeslei K pac-
UETHOMY yacy (HampuMep, ecqd 3JEKTPOABUTaTedb MOMIHOCTbio 10 X8T
paboraer B TeueHHe pacuerHoro uaca 0,5 ¥, a 3JIeKTPOABHMraTeJb MOILL-
Hoctblo 20 k8T — 0,25 4, To ofmuii  xkoapduuueHr  ONHOBpPEMeHHOCTH

. 10.0,5 4 20-0,25
paBen: KOJ:[ — +

=0,33);
10 + 20 »33);
1=Ky 71— Kospunuent mosesHoro ReACTBHA  INeKTPOABUraTeNss  NPH  NAHHOM
3arpyske;
K3ar KOVI
K¢ = ———— — KoadduuHeHT cnpoca Ha 3JeKTPO3HEPTHIO;

M1

Ky — nonpaBounbifi KO3bQUIUHNEHT, YYHTHIBAIOWMA NONHOTY 3arpysKu JABHrate-
asg, npu  Ksar> 0,8 npunmMaerca K;=I1, npu Ksa <08  Beanunza
K onpefiensieTcsl M0 KaTaJOXHbHIM [aHHbIM, a [pH HX OTCYTCTBUH TpPH-
HIMaeTCH B COOTBETCTBHH CO C/efyIONIHMMU JAAHHBIMH.

Kaagr « v oo v v v v v oo oo ...0,7 0,6 0,5 0,

0,4 0,3
Kyo'o'oo oo o oo oo 0 ....0,90,980,970,950

,91

N — K09(QONULHEHT TOJe3HOTO AefiCTBUA 3JCKTPOABUraTels MPH NMOJHOR 3arpys-
Ke, ONpefeseMbIfl MO KAaTAaJAOMXKHHIM AAHHBIM, & Npu HX OTCYTCTBUH MpHHH-
Maercsi B COOTBETCTBHH CO C/HeJYIOILHMY HAHHBIMH,

Ny ........<05 05—5 5—10 10—28 28—50 >50
7 e v v 0,750,84 0,8 0,88 0,9 0,92

dopmyaa (3.15) yuuThiBaeT NMOCTyMJEHHe Telyla B NMOMELIeHHe OT 3JCK-
TpOxBHratesel, KOTOPble He HMeIOT IPHHYAMTEJbHOI'O OXJAaxAeHHs, OTBO-
IALIero TemJao 3a Npefetbl MOMEIIeHHs,, H NMPHUTroAHAa AJS yyerTa Temjaa, Ko-
TOpPOe TOCTyNaeT OT HAaCOCOB M BEHTHJAATOPOB, NMPHBOAMMBIX 3JCKTPOJBH-
raTeJsiMH, €CJH MeXaHHYeCKasi SHeprusd, mepelaBaeMasi BOJe HJH BO3IYyXY,
OTBOIHUTCA C HUMH U3 NMPeesoB NOMellleHHs.

Tensogbifesenus OT MOTOpD-2eHEPATOPO8 CKAALLIBAIOTCE K3 TOTEPb
SHePTHH B JEKTPOJBHraTe/]siX U reHeparopax

Qs = 860 Ny Kuar Koy -'—f—’;lﬁ = 860 N,'Koy (1 — mymg) xxanfu, (3.16)
12

rae My —K N J.reHepaTtopa npu AaHHOH 3arpyske

Tenaosvifesernus or 060pyd08aHUs, NPUBOAKNMOrO B ABHXKeHHMe 3JIEKT-
PONBHTATENIMH, onpellensitorcs no ¢opmyile

Qs = 86O‘Ny Kaar Koll KT = 860 Ny Kcn KT n KKaAl4, (3017)

rie K:— KosphuuuedT Nepexona Telsla B TNOMelleHHe, YYUTHIBAICIIMH yacTh TellJia, KO-
Topas MOMeT OEITh YHeceHa 3MYJLCHEH, BOJIOH HJH BO3LYXOM, YXOISIIHM H3
NOMelIeHHUS.
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[Ipu OTCYTCTBHH TEXHOJOTHUECKUX NAHHBIX PEKOMEHAYeTCsi CUMTATh Be-
auduHy K; paBHOH: /sl TKAUKUX CTaHKOB, KPYTHUJIBHBIX H MEPEeMOTOYHBIX
MalluH — 1; I/ MeTaJJopeXyI(HX CTAHKOB 10 MOJHOMY Telly — lj Auas
BeHTHAATOPOB — 0,1; A5 HacocoB — 0.

ITpu ompeneseHnH KOJHYeCTBa TemJa, IOCTYHNAKOLIEr0 OT MeTa/JOpexy-
IWHUX CTAaHKOB, PEeXYLIHH HHCTPYMEHT KOTOPBIX OXJaXKIAeTcs IMyJbCHEH,
clefyeT YYHTBIBaTh, UTO Ha HCIApeHHe BJAaryg H3 SMYJbCHH PacXOAyercs
88Ny B KKa@a/4, IOCTYyNAIOWMX B NMOMEIIEHHE B BHAE CKPHITOTO Tela.

OO6mue TensoBBIAEAEHHsT OT JMeKTPOABHrateaeli u 000OpyAOBaHHs, yCTa-
HOBJIEHHBIX B OJHOM H TOM XK€ NOMeILleHHH, ONpeleasioTcs 1o GopMyde

Qe = 860Ny Kopo Koa (7 — 1 + K,) £K04M, (3.18)
rie  Kyor Koy = Kenm.

8. MPOYUE NPOU3BOACTBEHHBIE TENJIOBbIAEJEHMUS

TennoBbifeeHUss OT HarpeToro HPOH3BOACTBEHHOro oOGOpYyHOBaHHUS H
MaTepHaJioB IOJXKHbl YYHUTHIBATHCA MO COOTBETCTBYIOLHM TeXHOJOTHUECKHM
Tem10BbiM OasaHcaM. OleHKa TeMJOBBIAENEHHH NyTeM pacyeTa Tensonepe-
Jadd depe3 CTeHKY B OOJBLIHHCTBE C/lyvyaeB NpeyMeHblllaerT HeHCTBHTEJb-
Hble Harpyskd, Tak Kak IDOH3BOAHTCs 0e3 ydera IpOpbiBa rasa, mapa H
IPYTHX TeXHOJOTHUECKHX (PaKTOPOB.

Caenyer o6a3arelbHO YUHTBIBAThH Nepeflady Tellja 4epe3 YKDPBITHsA, 30d-
THI, BO3LYX0BOMb, TPYOONpPoBOALl o dopmylle

Qy = K, F (tep — t,) Kxaaju, (3.19)
A TAKXe TeIJo0oTAauYy OT Harperhix noaeproc'reﬁ

Qu =9 F (trop — tn) KiOA[%. (3-20)
3nech Ky — xo>bduunest Tensonepenaun KOHCTPYKIUH B KKar/m?-u-2pad,

— Temnjionepefaomas WM TEMJI0OTAAIOMAs MOBEPXHOCTE B M2,
fepy In B fnop — TEMNEpaTypa COOTBETCTBEHHO CPEBI, MOMEIIEHHA M HOBEDXHOCTH R
2pad;
Oor — KO3pduIyeHT  TelJIOOTAAUHM  OT  HapyXHOf TIOBEPXHOCTH B
KKaa/ME-4-2pad, paBuHBIH
JJIf TOBEPXHOCTH HAarpeToi BOMK!

aor =4,9+3,5 v, (3.21)
AN BO3AYXOBOJOB, YKPHTHI H 30HTOB
a=10V v ; (3.22

U— CKOpPOCTb IBHIKEHHA BO3AyXa B M/CelC

TaG6anuna 317 Tenno- ¥ BAaroBblAeNEHHS] OT
KosnuectBo Tenza u Baary, Bpigensiomeecs XAMHYECKHX peakUHMH ClelyeT TpH-
Opu CXHMraHmu 1 xe TOpPOYNX BellecTB HHAMATb O TeXHOJIOTHUECKHM JOAaH-
HeiM. Temsio- W  BJaroBbIAeNeHHS
BuienleHHe upu _
Doinenenne il U1 HanGosee 4acTo BCTPeYaloIINK
Huw | K2 Cfl 9K30TEPMHUECKHX DeaKIHi, CBs-
Pemeerna 3aHHBIX CO CKHI'aHHEM TOPIOUHX Be-
————— 1eCTB B IOMEILEHHH, ONpPeaLNAIOT-
Tenja B| BJaru
| & oye O 110 IAHHBIM raén. 3.17.
[Mpu anumaGaruueckoM wHcmape-

HHY BJIard ¢ MOKpPBIX NOBepXHOCTeH

Topiowee BeuwecTso

é:l:;::eﬂ C e i(l)ggg (1)’1 TNIPOMCXOJHUT OTHATHE SABHOTO TemJa
Besomsa L .11 |#70|v’"  or sosnyxa nowemenn n xomwe-
Bonsmoh reneparopuniit ras . | 2800| 0,61  crBe 595—0,54¢; B xKa4 mHa l ke
Ceetnmbubt ras . . . . . . | 4200| 1,31  wucmapusmefics BJIard, a NpH afHa-
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6aTHYECKOM MOTJIOLIEHHH BIArH THIPOCKONMHYECKHMH MaTepuajaMH Takoe
e KOJHUYeCTBO SIBHOTO Temya Ha | K2 mOrJOLIeHHOH BJard BbiledasieTcs B
MOMeIIeHHe,

9. MEPDbI IO YMEHBIIEHHIO MOCTYIJIEHHUH TEIJIA
B NOMELIEHHSA

B GonpmuHCTBe caydaeB U3OBITKM Temja B NOMeLIeHHH B JeTHee BpeMs
OnpelesioT IPOM3BOAUTENBHOCTh CHCTEM KOHAMIMOHMPOBAHHs Bo3jpyxa, a
CJeJ0BATEJdbHO, 3aTPpaThl Ha HX COOPyXKeHHe H JKCILIyaraunuwo. Jlaa yMeHb-
IIeHHs TPOH3BOACTBEHHBIX TEIJOBBIAGNEHHUH CJefyeT NMPHMEHATh H30JSANHIO
anmapaTtypbl ¥ KOMMYHHKalUMH, BBIAENAIOLINX TeMJaO, yAaJsaTh TPaH3HTHBIC
KOMMYHHMKAUHK 32 IpEJeNsl KOHIH- Tabauuma 318
IMOHHDPYEMBIX NOMEIIEHHH, IpHMe-
HATb OXJlaxAaeMble BOJOH H BO3AY-
XoM py0Oamku u 3KpaHe AJas 060-

CHuxenue TeMneparypm KpOBJH
PR PAa3NHUYHBIX CMNcOOAX 3AMMUTH

PYyAOBaHHA, MPeAyCMaTPHBaTh 3aM- ngﬁ,e“:exgg’g":'

KHYTOe BO3JYIIHOEe OXJaxKJAeHHe B 2pad Mo oTHO-

3JIEKTPOJBHraTedell W MNPHHHMATh Crioco6 samuTet KpoBau e type

ApYTHe Mepbl, BEITEKAIOIHE H3 KOH- oT neperpesa

KPETHHIX YC/IOBHII. oton- | ‘oGayaen
Hns ymeHblleHHsl moCTynJIeHMH Hoft una

TenJja yepes BHEWIHHE H BHYTpeH- o6 6 10—20

HHe OrpaxIeHHs MOCJefHHEe Claely- obeJKa . . . . ... —

eT TIaTeNbHO H30AHPOBaThb H MO &;goﬁcggzb,aﬁgagoo;mﬁoﬁ 6—7 | 2030

BO3MOXHOCTH JlesaTb 0OJee Mac- 50—70 MM . . . . . . 10—15 | 15—20

cuBHLIMH. JleTroM 1esecooGpa3HO  Pachuuienwe BOALI C HHTEH-

NPUMEHATh OXJIaX[eHHe H Iepeox- np°§'1f§§§§$£ ?gaﬁéﬁ::m'e 9 20—30

Jax[ieHHe MOMEIeHHH U YepAaKoB BOS € WHTCHCHBHOCTBIO

HaJd HHMH HOYHBIM XOJIOJHBIM BO3- 15—3 a/m2q ., . . .. 9 20—30

ayxom. Xopouuit apdekr gaer npu- Chok omunok  TomuuHOR

MeHeHHe H3OJSALUM YepHAuyHBIX IO- 50 Mm, CMOdEHHEIX BO-

MelIeHUH ¢ NOMOIIBIO  aJIOMUHHE- i‘g‘.‘/l/j‘,‘fy‘:;gc“B"°°""° 9 | 20—30

BOH GoOJbTH, OTpaxkalomefi Tenmao- tre

BblE JIYUH.

CyuiecTBeHHOe CHHXKeHHe NOCTYIJIEHH# Temsa 4epe3 KPOB/IKWO AaeT 3a-
mKTa ee BOJOW, yTo Caefyer u3 Taba. 3.2 u taba. 3.18, cocraBiaeHHOH 1O
JNaHHBIM, KOTOpble noayyennl acnupantoM Hio-IIu-)Ky na sxcnepumen-
TaJbHOM ycTaHOBKe B KphIMy.

F'masa 4

ONPEJEJIEHUE MPOU3BOAUTEJIbBHOCTHU CUCTEM
KOHAWLMOHMPOBAHHNYA BO3IYXA

1. ONPEAEJIEHUE OBLEM MPOU3BOAHUTEJbHOCTH
OJHOKAHAJIbHbIX CHCTEM KOHAHILIHOHHPOBAH K5
BO3AYXA HH3KOIo JABJIEHUSA

Bo Bpems nBukeHus BO34yXa IO KaHajlaM NMPOUCXONAT HONYTHble yTed-
KH ero uepe3 HENJIOTHOCTH HAa ydYacTKax, TAe NaBjeHHe BO3JyXa Bbllue
aTMocepHOro H HOACOCH Ha yyacTKaX ¢ AaBjeHHeM HHiKe aTMOC(epHOro.
[MosroMy pasauuaT OOJE3HY0 U TOJHYIO BO3IYXOIPOH3BOAHTE/b-



HOCTH CHCTeM KOHIHIHOHHpoBaHHA Bo3Ayxa (CKB). [losesHoit Ha3niBaert-
csl BO3JLyXONPOH3BOAUTENbHOCTb, MCHOJAb3yeMass B KOHAHLHOHHPYEMHIX IIO-
MelLleHHsIX, MOJHOH — MNpPOM3BOAHTENBHOCTh BEHTHJATOPA KOHIHIHOHEpA,
NPHHATAs C IONMPaBKOH HA yTeUKH BO3AyXa

[Nosnast npou3BORUTENBHOCTD ONpeAeaseTcs no Gopmyae

Ly = ki L M¥u, 4.1)

rae  Ryor— k03QduLMeHT, YUMTHBAIOMMA BeJIHUMHY NOMNYTHHIX NOTePh BO3gyXa B KaHa-
Jaax

Ha ocHoBauuu maHHBIX Halaiku u sKcmayatauuun CKB 3HaueHHwe Ko3g-
<dunmerTa R,,; pPEKOMeHAYETCH NPHHAMATh: NMPH YCTaHOBKe KOHIHLHOHEpa
BHe 00C/Iy:KHBAaeMOro MOMeIUeHHs W HPH CTaJbHBIX, NJAaCTMAacCOBBIX HJIH
acOoleMeHTHbx BO3AYX0BOAax HJuHoi go 50 » — 1,1; npu ycTaHOBKe
KOHIHLHOHepa BHe 06C/yKMBaeMOro MOMeUeHUs H IpH BO3LYXOBORAX IJu-
Ho#t cBuime 50 # — 1,15; npu ycTaHOBKe KOHIHUHOHEpPA BHYTPH OOCHYKH-
BAaeMoro loMelieHus — 1.

BBuny cpaBHHTeNbHO BBEICOKOH CeGeCTOMMOCTH KOHAMIHOHHPOBaHHOTO
BO3JyXa AJis €ro TPAaHCUNOPTHPOBAHUSI He MOJKHB TPHUMEHATbCH KaHAJH,
BBHINOJHEHHbIE H3 BO3JYyXOHNPOHHIIAEMbIX MaTepHaJoOB (THICOJHTOBBIX, MeHO-
OCTOHHBIX M MIJTAaKOGETOHHBIX HJIMUT, BHYTPUCTEHHble KaHaJbl B KHPHNHYHBIX
CTeHaX, HOALIMBHbIE HOTOIKH N0 ceTKe Paburua u T m)

[Monesnas mpousBomurenbHocTh CKB 00bIMHO OHpefensercs HCXols H3
yCJIOBUSL aCCUMHJALHE H36BITKOB IBHOrO Temia no GopMmyie

- Qs 3
T 0,247A¢, Ml (4.2)

rae Y — VAeJbHLI/ Bec BO3LyXa B K2/m%;
A ¢p— pafouas pasHocTb TemmepaTtyp Bo3Ayxa B pabouelr wiu OGC/IYXHBaeMOH 30-
He {5 W mojxaBsaeMoro BO3ayxa fp B 2pad,

Aty =t, —ty epad. 4.3)

BennunHa sTOH pa3HOCTH OrpaHHYMBaeTCcs 3alaHHBIMH [apaMeTpaMH
BO3/lyXa MOMeLleHHs (TeMIepaTypOH M BJaXXHOCTbIO) W HOJKHAa MNPHHH-
MaTbcsl MaKCHMaJbHO OoJblION, 16O OT Hee 3aBHCAT PasMepbl KOHAHIHO-
HepoB, KAHAJIOB U JEKTPOJABUraTeseil BeHTHJSTOPOB M HAcOCOB, T. €. B KO-
HEYHOM CUeTe — BEJHYHHBl €IMHOBPEMEHHEIX W JKCIJIyaTAaLMOHHHIX 3aTpar
Bmecre ¢ Tem BennunHa Af, AOAXKHA yAOBAETBOPATH CAHHTAPHO-THTHEHHYE-
CKUM TpeOOBaHHAM H MO3TOMY ee HeOOXOAHMO DacCCUHTHIBATH, IIPHHHMAsI
BO BHHMaHHe cmoco6 pacnpelelleHHsi NPHTOYHOrQ BO3JAyXa, KOHCTPYKIHIO
BO3[yXOpaclpefeqUTeNbHOTO YCTPOHCTBA H PacCcTOSIHHE OT Hero Jo pado-
yeit HaM 06C/yKHBaeMOH 30H!.

B nomenieHusix ¢ HepaBHOMEDHOH TemJOBOH Harpyskoi no o0beMy H
60110 BBICOTO (3pUTeJbHble 3aJbi, ayAUTOPUH, PATHOCTYIHH, HEKOTO-
pbie MPOU3BOACTBEHHbIE NMOMEIIEHHS) HapsaLy ¢ pabouell pa3sHOCTbIO TeMIle-
patyp Af, Heo6X0QMMO NPOU3BOAUTL PACUeT, MPUHHMAs MOJHYI0 pabouyio
Pas3HOCTb TEMIEpaTyp

Atgp=tqn y— ¢y 2pad, (4.4)

rae Iy y —Temnepatypa BO3AyXa B 30He NOMeNieHHd, M3 KOTOPOHA NMPOMSBOAMTCA YA
JeHHe BO3AYXa, TMPH 3TOM Iy y MOXKET IOHITb MeHblle Wid Cosblie TeMmepa-
Typbl B 06cayxuBaeMoi uau paboueft 30He
OtHomeHne
At
n
n= P (4.5)

Atp !

! Cu. raapy 11



Ha3biBaeMoe K03(G(QUIMEHTOM HepaBHOMEDHOCTH TeMIepaTyp 1o BHICOTE,
onpefensieTcss MPH pacueTax pacmnpelelfleHHs BO3JyXa B 3aBHCHMOCTH OT
B3aHMHOTO pAaCHOJOXKEHHA TNPHTOYHBIX H BHITAXKHBIX OTBEPCTHH HJH IO
ONbLITHHIM JAaHHBIM. I1pu OTCYTCTBHH OMNBITHBIX MaHHBIX JJsi TNOMEIIeHUH
BHICOTO! OoJiee 4 M TPH TNOJaye BO3JyXa B CPEAHIOI WM HHXHIOK 30HY H
yIoaJeHud H3 BepXHeH 30HBI MOXHO NMPHHUMATb

H—-2
n = 1+ 0,2 —X;p—. (4.6)

Ecan TeMmepaTyphl BO3AyXa, yaajseMoro H3 0OGCAyXKHBaeMOH W BepX-
Hell 30H, Pa3jMYHBI U M3BeCTeH 00'beM BO3/yXa, yAaNseMOro H3 OOCTyXH-
Baemoit 30ubl L, B M3/4, T0 mosesHas mnpouspoAHTeaniocTs CKB nomcuu-
TBIBAETCS 110 YPaBHEHHIO

_ L Qs
L=1L, [ n]+ Saras M @.7)

Ecau TeMmepaTypbl BO3LyXa, yLaJsieMOro H3 OGCJAyXHBaeMO# H BepX-
Hell 30H, Pa3JHYHBl M H3BecTeH o0beM BO3LyXa, yHalsieMOro M3 BepXHel
30HH Ly.y B M%/4, 1O

L=Lsy[l—n]+ _oﬁz_t; MYy, (4.8)

Ha xonomubiit mepHof roga mnoJesHas npousBoxurenbHocts CKB moxer
ObITh COKpalieHa B COOTBETCTBHH C yMeHbIeHHeM H3GBITKOB SBHOTO TelJla
H u3MeHeHHeM paGoueil pasHoctH TemnepaTyp. CoxpalieHHass NMPOH3BOIH-
renbHOcTh CKB He pmoJixkHa OHITH MeHbIlle HeoOXOLHMOH IJg oBecneueHHs
P2aBHOMEPHOCTH TeMIEpaTyphl H BJAAKHOCTH BO3AyXxa B OOCHyXHBaeMBIX
30HaX, UTO INpOBEPSAETCH COOTBETCTBYIOIHM pacyeToM BO3LyXxopacmpeje-
JIeHU,

Bo Bcex cayuasx nosesHasi BOo3LyxompoH3BoiuTenbHocts CKB He n07-
)KHA OBITh MEHbLIE NPOH3BOJHTENBLHOCTH: 1) HeoOXOAMMOH IJA yAajeHHs
BBIAEJASIOIIMXCST B MOMeUIEHHH BPeIHBIX ra3oB, NapOB WJAH MNbLIM; 2) HeoG-
XOMUMOH IJA CO3JaHHS MOAINOpPa B MOMELIEHHHW U KOMIeHCAalliH BO3JyXa,
yIaJseMOro MeCTHHIMH OTCOCAMH H CHCTEMaMH IHeBMaTHYeCKOro TpaH-
cnopra.

Pacxon Bo3myxa, KOTOpBIi HeOGXOIHUM JMsl CO3JAHUS NOBHILEHHOTO
IaB/eHHs] B IIOMEUIeHUH, NPEeNsTCTBYIOWEro NPOHUKAHHIO BO3AYyXa CHADYKH
WM M3 COCeJHHX IOMelleHHH, paBeH CyMMe pacxXxoJoB BO3JyXa depe3 He-
IJIOTHOCTH Orpa)KieHHu#, Aepel (Tabna. 4.1), OKOH M APYTHX IPOEMOB.

Ta6anua 4.1

OpHeHTHPOBOUHOE KOJMYECTBO BO3AYyXa B M3/, KOTOpoe CllesyeT BBONHTb B NOMEIEHHE
Ha KaX[0ro %eJOBeKa, NMPOXOASAMIEro 4epes ABepb, Aia CO3NaHUs NOBMUIEHHOr0 AABJCHHUS
B MOMEWEHHH

OOniunast fBepb JBepb ¢ TaMGypoM Bpamawomanca ABeph
KoaunyecTBO Joaefi,
TIPOXOAAIIHX uepe3 ABepu
Blgy GoJee Gosee Gonee
onHa onHoi oaua opHOR OfiHa opHOH
Jo 100 3 4,75 2,5 3,5 0,8 1
Or 100 o 700 3 4,75 2,5 3,5 0,7 0,9
» 700 » 1400 3 4,75 2,25 3,5 0,5 0,6
» 1400 » 2100 2,75 4 2,25 3,25 0,3 0,3
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OpueHTHPOBOUHble KOJIHUECTBA BO3AyXa B O00beMax moMeuwleHHs B 1 «,
HeO6XOJHUMBle I CO3MaHHsA NOBBILUIEHHOTO JaBJeHHsl B IOMELIEHHH, cle-
adylouye:

noMeliienne 6e3 OKOH M HapyXHHX Aseped . . . . . 0,56—0,75Y/,
NoMellleHHe ¢ OKHaMH:
Ha ORHY CTOPOHY . . . . .« « v « « v o o . 1 »
» JIBE CTOPOHBI . . « + &+ ¢ « v o o « « o & 1,5 »
» TPH M 9€THIPE CTOPOHBI . . . . . + . . . »
BECTHOIOMB . « « « & « & & « & o o & & o« « o o & 2—3 »

2. ONPEAEJNEHUE NMPOU3BOAUTEJBHOCTH JBYXKAHAJIbHbBIX
CUCTEM KOHANWLLUOHHUPOBAHUSA BO31YXA

JByxxaHa/JbHble CHCTEMBl MO NPHHIHIY CcBoeil PaGOTH HaNOMHHAO]
TemJo06MeHHUK, CHAGKeHHBIA chnapeHHBIMH QacagHbIM H OOBOIHBIM KJa-
nanamu. /s Takoro ammapaTta He3aBHCHMO OT NOJIOXEHHs KJIamaHoB CyM-
MapHBIH pacxoj Bo3lyXa uepe3 TeMJIOOOMEeHHHMK H KJIalaHbl BCerjaa NOJXKeH
OBITh MOCTOSTHHBIM. TOUHO TaK Ke KOJHYeCTBO BO3IYyXa, KOTOPOEe TOXAeTCA B
Ka)Kao0e ToMelleHHe WK TPYNNy noMeineHufl, 06cayKHBaeMbX OIHHM CMECH-
TeJeM, B TeUEHHEe BCETO rojfa MOJKHO OBITh IOCTOSIHHO, He3aBHCHMO OT TO-
JIOXKeHHs1 CMEeCHTe/JIbHOTO KjlanaHa,

PacyeTHoe KOMYeCTBO BBOAMMOrO BO3AyXa HaXOJUTCs O ONHOH W3 CJje-
nyomux Gopmy.a, XapaKTepH3yIOIHX:

KOJIH4eCcTBO XOJOLHOTO BO3JLyxa HpPH PpaCUYCTHBIX YCJOBHAX IJS TeIJo-
ro mepuopa roja, npejnosaras, 4To FOpsYHi BO3AyX B NMOMelIeHHe COBep-
[IEHHO He IMOCTyNaer

Qs
0,24 y* (£2 — 1)

L= My 4.9)

KOJIHYECTBO TOpPSAUero BO3AyXa NPH PaCUETHBIX YCJIOBHSX I XOJOLHOTO
nepyofia roja, mpeanoJarasi, 4To XOJOAHBIH BO3LyX B TNOMellleHHe COBEp-
WeHHO He NMOCTynaer

3
Ls — a1l 81y - .

KO/HYECTBO HADYXHOTO BO3AyXa, Heo6XOZUMOe MO CaHHTapHBIM HOP-
MaM, HJIH JJIs1 KOMIICHCAllHH BO3JyXa, yaaasaeMoro MeCTHbIMH OTCOCAMH

LBeHT
Lur = = . (4.11)

3zech Ly, n L}, —mMakcuMaibHble KONHdectsa XOJONHOTO M TODSYEro BO3AyAa, TPeGy-
IOI[HECS COOTBETCTBEHHO MNPHM PAcHieTHbIX YCAOBHAX AJA TENAOro M
XOJIOZHOTO NEepPHOAOB roaa, B #3/u;
L, ; — kosuuecTtBO 06paGOTAHHOr0 HAPYXKHOTO BOSAyXa, TMOAABAEMOro B
NOMelleHne, B M3/y,
Q5 ; 1 Q) ; — MaKcHMaNbHble TeMJOBHe HAarpysKM B MOMEIEHHSX MM PACYETHBIX
YCJIOBHE COOTBETCTBEHHO TEMJOrO M XOJOAHOrO NEPHONOB roja B
KKaa/4;
Lgey 7 — KOJHYECTBO HAPYKHOTO BO3[AyXd, BBOAMMOLO B MNOMENIEHHe  1Jis
. BEHTHAAHOHHKIX Leed, B w4,

A
! Loém

— OTHOCHTEJIbHOE KOJIHYECTBO HAPYXKHOI'O BO3AyXa, MNOPHHATOe AJf

CHCTEMH B IeJI0M;

L ,— KomuyecTBO HapyXKHOro BO3AYyXa, MOJAABAEMOr0 CHCTEMOR, B M%/4;

Loy — ofliee KonauwecTBo Bo3LYXa, NepeMellaeMOro BeHTHIATOPOM  KOH-
OUIMOHepa, B M3(y,



{2 u f3--TeMnepaTypsl XOJOAHOTO M FOPsidEro BO3LYXa NPHM PACHETHBIX yclo-
BHAX COOTBETCTBEHHO AJIA TEIJIOTO M XOJNOAHOIO NepHOAOB roja
B 2pad,

{3 W t3 —remiepaTypa BOsZyXa B NOMeIIEHMH NMPH PACUETHHX YCAOBHRX CO-
OTBETCTBEHHO RJA TEIVIOF0 M XOJOJAHOFO NEPHONOB roma B 2pad

Yi B Yo— yne/bHeii Bec XOJORHOTO M TOPSMEr0 BO3AYXa COOTBETCTBEHHO B
TEen/AHA 1 XOJOAHbIA NMepHOIAH B K2/M3.

Jas nojadu BO3LyXa B INOMELIEHHMs H/AH TPYINNy OOMEILEeHHH MNpPHHH-
Maercs OoJsblliee U3 NOJYYEHHBIX @O NMPHUBEAEHHHIM (QOpPMyJaM KOJHUECTB
BO3IyXa.

O6uiee mose3Hoe KOJHYECTBO BO3AyXa, IMONaBaeMOr0 BEHTHJAATOPOM
KOHJHIHOHEpPA, ONpeenseTcss Kak apHdMeTHUecKaa CyMMa GOMNbIIHX KOJH-
YEeCTB M1l IOMeUIeHHH

—=n

Ligw =3 L, #%4. (4.12)

=1

Oro o0llee KOJHUECTBO BO3JyXa B TeUeHHe BCETo rofa MOJMIKHO OBITh
HeH3MeHHBIM M pPaBHBIM CyMMe KOJHYECTB XOJOLHOrO H ropsiiero BO3AyXa,
TiepeMeNaeMblX 0 COOTBETCTBYIOIHM KaHaJaM

Loy = Ly + L. #3mu. (4.13)

Kaxpblit 13 mapannenbHbIX KaHaJOB ABYXKaHaJbHOH CHCTEMbI IO OTHO-
LIeHHIO K JPYyroMy KaHajy sBAseTcs KakK Obl 06BOAHBIM, IloatoMy KojHue-
CTBO X0JI0Ja, BHOCHMOIO XOJOMHBIM BO3AYXOM IIPH PacCyeTHHIX YCJIOBHAX
IJIg TeNJoro nepuojia roja, AOJKHO ObITh BCerfa MAOCTATOYHO AJA TOTO,
4yT0Obl aCCHMHUJIHPOBATh TEIVIOH3HIOGTKH B MOMeLIEHUAX, a TaKXKe TeIJIo, TO-
CTymaomee ¢ ropfg4dM BO3AYXOM IO COOTBETCTBYIOIIEMY KaHaJay. [ouHO
TaK e KOJHYECTBO TeIwla, BHOCHMOIO TOpAuMM BO3LyXOM HpH pac-
YeTHBHIX YCJAOBHSX AJS XOJIOLHOTO NepHofa roja, AOMKHO OBITH BCerga Jo-
CTATOYHO AJs TOrO, YTOOBl NOKPBHITb AedHUUT B NOMEIUEHHH, a TaKxkKe HO-
JIOrpeTh XOJOAHBIH BO3AyX, NMOCTyNalOUHH MO COOTBETCTBYIOLIEMYy KaHaly.

MareMaTHUeCKH 3TH TOJOXEHHS BBIPAXKAIOTC CAeAYIOIIHMH ypaBHe-
HHSIMH TelJIOBbIX 6aJaHCOB A/ pacyeTHHIX YCAOBHH MepHona roga:

TeNJoro

i=n

2 Qa: + 0,24 vr Lo (tr — tn) = 0,24 yx Lu; (¢ — t3) kkanju; (4.14)
=1

X0J00HOrO
=M1
N Qarit 02473 Lus (2 — £3) = 0,242 Luy (8 —ty) &xanju. (4.15)
i=1

3aech ti.' " t;— TEMIIEPaTypPHl COOTBETCTBEHHO MOPSYero BO3AYXa B TEIVIBIA TepHOA rofa u
XOJIOAHOrO BO3[lyXa B XOJIOAHBIA mepuon rofa B 2pad.
Temnepartypsl Bo3gyxa npHHHEMAIOTCS:
{7— U0 pacueTy ACCHMHJALMH TENJIOM3GHTKOB M BMarm B caMoM HeGaaro-
TpUATHOM noMemieHnu (o6stuno 10—13°C),
{7~ TaKas xe, KaK B TEMIHI MePHOA rofia HAW B NENsX SKOHOMHH Temaa He-
ckonbko 66mbwasn (13—17°C),
tff—no pacueTy Ha MNOKPHITHE paeduunTa Temsaa B caMOM HeGJaronpHATHOM
noMemenuu (Ho He Buwe 70°C),
t;’.‘—smme caMOf BLICOKO TeMNepaTypul B OOCCHYXHBaeMbIX NOMEINEHUAX
Ha 3°.

KonxuecTBa BO3AyXa, nepeMelliacMOro 1o KaHaJjiaM IIpu pacueTHblx ycC-
JOBHAX IJid TENJOro nepuoma ronaa, BBIUHCAAKTCA IIyTeM COBMeCTHOTO



pemenus ypaBHeHui (4.13) u (4.14). IlonyueHHoe KOJHYeCTBO XOJOAHOTIS
BO3AyXa ABMSAETCSA PAacueTHHIM JUisi KaHaJa XOJOZHOrO BO3AyXa M BO3NYXO-
OXJ1aUTeJS.

KosnnuectBa XOJOJHOTO M ropsiyero BO3RyXa, INepeMellaeMble 1O COOT-
BETCTBYIOWIMM KaHajaM NpPU pacyeTHBIX YCJOBHSX VIS XOJOJHOTO NepHOLa
rofa, onpefefslOTCA IyTeM COBMECTHOTO pemleHHs YypaBHeHu# (4.13) #
(4.15). TlonyueHHOe KOJNHYECTBO ropAYero BO3Ayxa SABJASETCSs PaCUCTHBIM
aas Bosayxonojorpesartesss. ONHaKO B GOJBIIMHCTBe NPAKTHYECKH BCTpe-

YAIOMHXCSl CIYYaeB 3TO KOJHUECTBO

Ta6auna 42 He MOXKeT ObIThb HCHOJB30BAHO AJIA

pacyera KaHaJjia ropsidero Bo3nyXa,
TaK KaK HePeIKO KOJHUYECTBO MO-
Jyuaercss OOJBIIUM OJs JIETHEro
3HaueHHA OTHOLICHHSA HJIH HepeXOIlHOFO HepHOIlOB, T. €.
fpdfy A% cucteM  ppy MaJBIX OTONHTENbHBIX Harpys-
Lopl Loy e oomon: kax. [TosroMy Bo H36exaHue Tpy-
(or—n0) HAOWEX | omnt org- NOEMKHX DACUeTOB B NMpPaKTHKE ce-
ronbme | WTCABHME  yeHHS KAHAJOB TOPSUYEro BO3AyXa

CoOTHOWIEHNE CEYEeHUil KaHAJNOB ropsivero
H XO0JIOAHOTO BO3yXa

dynxnun "
GyHKURH TMPUHUMAIOTCS B ROJNSIX OT CeUeHHi
CXOACTBEHHBLIX KaHAJOB XOJOMTHOTO
0 si‘_'g’gg cee e g-;s 3’35 Bosayxa (ra6a. 4.2).
0.74 u wewee . . . . .| 08 09 Ha o6uiee nonesnoe KoauuyecTso

BO3AyXa JJIsi ABYXKaHaJNbHBIX CH-
CTeM HU3KOTO JaBJEHHSl BBOAATCA
Te Xe NoNpaBouHbe Ko3OQUIHEHTH Ha YTEUKH, YTO ¥ A% OJHOKAHAJbHBIX CH~
CTeM HH3KOro fAaBjeHusi. g OBYX- W ONHOKAHAAbHEIX CHCTeM CpefHEro |
BHICOKOrO JaBJeHHH 3TH K03 duUKHeHTH He BBOAATCH, TaK KaK KaHaJbl A
HHUX BBINOJIHAIOTCS CBapPHHIMH M3 JIHCTOBOH CTaJNH WM Jaxe H3 TPYO.

3. PACYET KOJIMYECTBA HAPY)KHOT'O BO31¥YXA

KonnuecTBo HapyxKHOro Bo3ayxa, 06pabaThHiBaeMOro B KOHIMLIHOHEpax
¥ BBORMMOrO CHCTEMOH KOHARMIHOHHpPOBaHHMA Bo3ayXxa (CKB) B mnomeute-
HHe, OKashiBaeT GOJibLIOe BJMSIHHe Ha PacXOABl TellJla H JAOPOroCTOSILIEro
xon01a. [TosToMy HEOGXORUMO CTPEMUTHCSI K BCEMEDHOMY YMEHBIICHHIO KO-
Juyectsa 00pabaThiBaeMOro HapyKHOTO BO3ayxa. MHHMMaJbHOE 10JIe3HOE
KOJIHYeCTBO HAaPyXHOTO BO3JyXa He JOJNXHO GHITh Menee: 1) TpeGyemoro mo
CAHHTAaPHBIM HOpDMAaM IOJAa4M HA OJHOTO yenoBeka (TabJ. 4.3 u 4.4, puc.4.1);
2) HeoOXoAMMOro AJIsi KOMIEHCAUMH YAAJASAeMOro Bo3ayXa (MECTHBIMH OTCO-
CaMH, CHCTeMaMH NHeBMAaTHYeCKOTO TPAHCIOPTa ¥ BLITAXKHOM BEHTUJSLHUH),
a Takxe IJIs MOAJEpPKAHHS B NMOMeEIUeHHWAX H3GLITOUHOrO RaBjeHHs (IOX-
nopa).

KosuyecTBo HapyXHOro BO3AyXxa B TeIUIBI W XOJOAHBIA NEPHOAH! s
Bcex CKB no/KHO NpoBepsiThCA HCXOAs U3 HEIVIOTHOCTH KJamaHOB HapyiK-
HOTO BO31yXa 1o gopMmyae
Ny
100
rje Ny — yaejbHas KOHCTDYKTHBHAsT HENMJIOTHOCTH KJanaHOB, MNpHHUMaeMas JAJasa KJjana-

HOB 0o6blyHOro McnoJnenHsi pasHoit 109% oT moJHOro HaMGOJbLIEro KOJHYecTBa
BO31lyXxa, NpOXoAsliero yepes KJaamnad.

Jas cucreM, paGoTaOmuX ¢ MepeMeHHBIM KOJTUYeCTBOM Hapy:KHOro BO3-
nyxa (puc. 4.2) npu ero Tensaocomep:KaHuax I, Gosiee BHICOKHX, 4eM TEIO-
CollepXKaHHe BO3JyXa B MoMelleHuu I, (Hampumep, npu I,=1.>1,), axo-
HOMHUECKH Ie]eco06pasH0 NPUHMMATh KOJIMYECTBO HAapyXKHOTO BO3AyXxa
paBHBIM bOJIbLIIEMY H3 KOJHYECTB, BBIUHCAEHHBIX HCXOAS M3 YIOBJETBOPEHUS
TpeOOBAaHUI CAHHTAPHBIX HOPM, KOMIEHCALMH BBITAXKKU WJIu obGecneueHus
Heo6X0AUMOr0 NOANOpPa;

L,= L, MMy, (4.16)

90



Ta6auua 43

KosinuecTBO HapyIKHOF0 BO3jyXa,
BBOJMMOro Ha OJHOTrO YeJOBeKa
B NMOMELUEHUS TPOMBIILAEHHBIX

U OOIIeCTBEHHBIX 3 aHM

KonuuectBo
HapyXHOTO
3naHus BO3AYXa B M3[q
Ha OJAHOro
ygeJyoBeKa
O6wecTBeHHble:
TpH OTCYTCTBHH Kype-
HH . . . . .« . . . 25
NpH He3HAUHTEJLHOM
KypeHun . . . . . . 35
5 npH 3HAYHTEJILHOM KY-
perms . . . . . . . 50
NpH CHJILHOM KYpeHHH 75
Ha OAHOrO peleHKa B
B NOMellleHUsX, 3aHs-
THIX AeTbMH 1o 12 Jiet 15

IMpoMuIeHHbIE !
nps obbeMe NOMellle-
HHMSt Ha oRHOro pabo-
rapomero Mexee 20 x3
TO Xe, or 20 1o 40 M3
[Tpompiiyiennbie, 6e3 OKOH
u domape#r . . . . . .
OG6iiecTBeHHbE Y MPOMBILI-
JIeHHble, Jasi GOpbOH ¢
HeNpHSATHBIMH  3anaxaMH

(cM. puc. 4.1)

He menee 30

» » 20
» » 40
Jo 70

Ta6anua 44

Koaunuecrso HapyXHOro BO3JYyXa,
pekoMeHaAyeMO€ JJi HEKOTOPbIX

noMelleHuit
Konuvectso
HADYXKHOIo
BO3AYXa B M3y,
nojaBaemoe
TToMeLLieHHR ¥
= Eg
%8 (%38
~He| 5%
Se8|Tee
LR=-A-N ¥
QO6ue GonpHUUHBIE MaJaTH 6 —
Xupypruueckne onepanyoH-

Hble e e e o ... 36 12
TFocTuHHuHBIe HOMepa . . . 6 —
Kyxuu B pecropanax . . .[ 72 —_—
Xnmuyeckne  J1aGoparopuu | 36 —
MexaHnuueckre » — 4
Konrtoput . . . . .. — 2

IpH TeNJOCONep:KaHUSAX HapyKHOTO

t Jercs anasof
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g
&< 10
g
>
stsw NN
= 3 r i !
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6| £ 40 i N
2350 br\{g T~ ~—
ST TN
gﬂsm y s\N\\
1 1 A Sy
g * ! N
3 | L
LE BN B
v F I 4 5 6578910 15 2
OFvem moMmewernus no adno20 venobexo 6 u’
Puc. 4.1. KoauuecTBO Hapy»XHOro BO3JyXa,

HeoOXOMHMOr0 JJIS YMEHbUIEH!S WHTEHCHBHO
CTH 3aTaXOB, <CBA3aHHHLIX C TpeCLIBAHHEM B
MOMellleHHH JI0 ieit

I — omyTHMBIf 3amax; 2 — yMepeHHbLIA 3apax;
CHJbHLIfI 3amax, 4 — OueHb CHJbHBI 3anax

NMpHmep. O6beM nOMeEILEHUS COCTaBJsieT 5 M® Ha
qenoseka (Toyna A). B NOMEMEHHH AONYCTHM YyMme-
peHHbfi 3anax (HHZekc 2). OnpemenHTb HeoGXOAH-
MbIHl PAacXOX HAPYKHOIO BO3Ayxa.

Pewenue, Tlposoxum npsamble A—B u B5—B, us
TOYKH B nposonum npamyw B—I H B Touke I' Haxo-
AMM HeoGXONMMBIH PACXOJ HApPYRKHOro BO3AYXa, paB-
Hbifi 30 M3/« Ha onMoro uenoBexa.

33—

Puc. 4.2. OnrtuManbHBlE peXHMBl pac-
XOJ0BaHHA HapYXHOro BO3AYyXa

BO3Ayxa B npemenax [s<<I, <[,

(rme I3 — rensiocoliep:kaHHe BO3AyXa, NPUTOTOBJEHHOrO B KaMepe Opolue-
Hus) chaenyer noxasath 100% HapyxXHOro Boszgyxa (Hanmpumep, npu [y=

H/?

IPH TeMJOCOAepKaAHUIX ]:, MeHBHIIHX, 4YeM TeIlIoCoAECpKaHHe BO3AYyXa
noclie xaMephbl OpOILEHHs], KOJHYECTBO HAPYXKHOro Bo3Ayxa L, mepeMeHHO
K omnpenessieTcsd U3 YCJAOBHs NOAYUCHHS CMECH C PEUHPKYJUPYyEMbIM BO3AYy-

4%



XOM, KOTOpasi HMeeT TenJocOjepKaHHe, paBHOe TEIJIOCOAEPKAHUIO BO3IY-
Xa mocJjie KaMephl opoileHus /3 u onpenensieMoe no gpopmyJe

I, —1
L= Loy —1=1 sy, (4.17)

Lh—1,

rie Lop— KomHuecTBO BO31yxa, NPOXOAsLIEe Yepe3 Kamepy OpoLIeHHs, B M3[4,
NMpumep 4.1, 3anano /,=9,3 kxas/ke, [3=6,7 kkaar/kz u Iy =—7 Kkaa/ke,
Torna
9,3—6,7
L ~ 0,16 Lop M3/4,

=L —
HTTP 93 (—7)

Pa6ora CKB B 3TOoT nepHos ¢ nepeMeHHBIM KOJHYECTBOM HApPYXKHOFO
BO3JyXa B CMeCH N0O3BoJsieT NPOJOJNKHTeNbHOe BpeMsi He npuberarb K nep-
BOMY MOAOTPeBy, T. €. IPOU3BOAUTL 3KOHOMHIO Ha SKCIJyaTalHOHHBIX pac-
xojax.

Oxnaxo Heo6XOANMO HMeTb B BHAY, UTO NPH HEKOTOPOM 3HAUEHHH TeM-
JIocofeprKaHusi HapyKHOTO BO3AYyXa

e L
I = ]1 _ LoP
H

o6beM HapyXHOTO BO3ayxa, HafjeHHe# 1o dopmyne (4.17), meHbuie
o6beMa, TpeOyeMOro IO CaHUTAPHBIM HOpDMaM MJM AJsi KOMIEHCAlUM Bbi-
TSXKKH H CO3/laHHsl HeOOGXOQUMOro nomorpeBa. DT0 HeJONyCTUMO H, CJle0-
BaTe/bHO, HEOOXOAUMO YCTPOHCTBO MEepBOTO NOAOTPeBa BO3AYyXa s obec-
nedyeHHs Noxauyy 60JbLIero U3 MUHUMaJbHBIX PaCXOI0B.

Haa CKB, pa6orawomux ¢ nepeMeHHbIM KOJHYeCTBOM Hapy:KHOTO BO3-
AyXa, U NpH OPUMeHEHHH KajopuepoB NJs1 MepBOro MoOAOrpeBa NOCJAEAHHE
nesaecoo6pPasHO yCTaHABJAUBATL MOCJe KaMepH CMeliMBaHHSI Hapy»XHOTO H
peuypKyJIsAINHOHHOTO BO3AyXa IJs TOro, 4TOObl HEe HApyIaTh ad>pPOAUHAMH-
4eCKOH YCTOHYHBOCTH CHCTeMBl. DTO OrpaHHUMBAeT PacXoj HapyKHOro BO3-
IyXa, TaK KaK Npu TemIocodepxaHuu cmecu [y, <2,5 KKaa/Ke BO3MOXKHO
3aMep3aHue Bbilajawluell U3 BO3AyXxa Bjaru. [ npefynpexxaeHHs 3TOro
siBJICHHS1 He clefyeT BBOJAHTL B cCMech HapyXHH BO3AyX B KOJUYeCTBe,
npeBblaLEM

(I, — I3) kkaa/xe, (4.18)

Ly = Loy =25 8y (4.19)
I— 1y
4) L, -~ NEDEMEHHOE
2
X ff'z

Lpey-nEPEMEHHOE P 73 %

8) £, =const
|
(P P
————’J, Jt‘ﬂ 33 \73 m

—

=const

{pey

“HapyxHelu
Bagggx

Puc. 4.3. O6paboTka Bo3fyxa B CHCTeMe, paGoTaiolmeR ¢ NMepeMEHHBIMM PaCXOJaMH HapyX-
HOrO ¥ DelHpPKYASIHOHHOrO Bosflyxa (cxeMbl @ u 6), H ¢ NOCTOSHHLIMH PacXOfaMH B CH-
creMe, paboTamlleli Ges BTopoi PeUMPKYJASLHU (CXeMbl @ ¥ 8), MPH YCIOBHH, KOrAa KOJH-
yecTBO Hapy:KHOTO BO3ZYXa MEHblIe BHUHCAEHHOrO nmo ¢opmyne (4.19)
LH—Hapy)Knblﬁ BO3AYX; I.peu—peuupxynﬂnnoﬂuuﬁ Bo3ayX; K!— xanopudep nepBoro nomorpesa

g2



CxeMbl NPHUTOTOBJIEHHS] M TIOAOTPeBa BO3JyXa IO 3TOMy CIocoly npHBe-
IeHbl Ha pHuc. 4.3, a u 6. 3aech HapyxHbIl BO3AyX CMeIIHBaeTcst ¢ Perup-
KyJSILHOHHBLIM, @ CMeCb BO3AyXa Ipu TeIJocodepxaHuu /. Moaorpenaer-
csi B KaJopudepax nepBoro nogorpesa 10 Temjgoconepxanua I3, ¢ KOTOPHIM
[OCTyaeT B BEHTHJATOP U BO3AYXOBOJBI, Ille B CBOIO OYepelb NOJAOrpeBaer-
cs1 10 I ¥ BXOAHUT B noMellleHHe.

Ecan Ansi KOMIeHCALlHd MECTHOH BHITAMXKKH M CO3J4aHHS ITOBBIIIEHHOT'O
JlaBJleHUs] B NOMELIEHHH KOJHYECTBO HAPYXKHOrO BO3AyXa JOJMXKHO OBITh
GoJsble HalinenHoro no ¢opmyae (4.19), To Heo6xoaMMO TPHHUMATL Mephl
IS OTTauBaHUA Jbia (HanpuMmep, npengycMaTpuBaTh OOOTPEB NoOJia M CTEH
CMECHTeJIbHOH KaMepH).

Haa CKB, pa6Goramomux ¢ NOCTOSHHBIM KOJHYeCTBOM Hapy:XHOro BO3AY-
Xa, ero cjejpyer ONpele/isiTh MO TeXHUKO-3KOHOMHUYECKHUM pacyeTaM, YHMThbi-
Basl NPONOJKHUTENBHOCTb 1epUOAOB, TpebylomuX OXJa)KIeHHsi W Harpesa
BO3]lyXa, CpelHHE TEeNJIOCOIepKaHHUsl HAPYXKHOTO BO3JyXa B 3TH HepHOAH H
OTHYCKHblE CTOUMOCTH X0JI0Ja M Telsa, Ec/u OTHOHIeHHe CTOMMOCTH XOJO-
Ja K CTOMMOCTH Tensa O6/H3KO K 9 (cpenHee oObIYHOe COOTHOlIeHHe), IO
AJIg CUCTeM KOHAMIHMOHHDOBaHHS KOM(GOPTHOro Ha3HaUeHHsI SKOHOMHUECKH
OnpaBjiaH PacXoj Hapy»KHOTO BO3yXa, P aBHbIH:

aas cpenHeit nosocsl CCCP (na ocHoBaHuUM pacueroB AJsi MOCKBHI)

L, =0,3+0,4Lop #3u; (4.20)
aas woxubix paionoB CCCP (Ha ocHoBaHuu pacueroB Aas r. Couu)
L,=02-+0,3Lp MY4. (4.21)

Ons paboTalomiux ¢ NOCTOSSHHBIM  KOJHYeCTBOM HAapy»XHOTO BO3JyXa
CKB u npn Hanuuuu NepBOit U BTOPOH PEUMPKYJALHH KaJopHpeps nepBo-
ro MoforpeBa cleAyeT YCTaHaBJHBATb B NOTOKe HApYyXHOro BosdyXa s
TOro, uto6bl He HapyllaTh aspOJWHAMHYECKOH YCTOMYHBOCTH CHCTEMBI H
COKpPAaTUThb pasMepri KajJopu¢epoB NepBoOro nojorpesa.

Bo usbexanue HaMep3aHHUsl Jbja Ha BXONHHIX CeNapaTopax KaMephl
OpOIIeHHs] BO3AYX, NPONyCKaeMbIll Yepe3 KaJjopuephl, NOJKEH HarpeBaTb-
¢ Ko remsoconepxanus I, > 2,5 kkaa/ke, T. e. pacxox HapyKHOro BO3AY-
Xa JoJKeH OBITH
Ii— 1y

Lizle 355

W, (4.22)

Orxpsim

—~ K1

Ly eanet =
I, I

I

a)

HapyxHod L =const >
gggﬁyl ' H .73 ; -73

Puc. 4.4, O6paGoTka BO3nyXa B cHCTeMe, paGoTalonlefi ¢ MOCTOSIHHLIM PacXOAOM Ha-
PYKHOTO BO3AyXa NpH NMPHMEHEHHH BTOPOH PelupKyJsuHH (CXeMbl @ W 6), H B CH-
cTeMe, paGoTarolleli Ges NMPHMeHEHH BTOPOR PEUUPKYJAUMH (CXeMH a H 8), TpH
YCIOBHH, KOTAa KOJHYeCTBO HapyKHOTO BO3AyXa GoJbllle HJH DaBHO BLIYHCACHHOMY
no dopmyae (4.19)
YcnoBHble 0G03HAYEHHS CM. B SKOMJAHKAnMH K pHc. 4.3



Ilpu 3TOoM Harpes M NPUrOTOBJIEHHe BO3AYyXa BelyTCs, KaK [OKasaHoO Ha
puc. 4.4. HapyXHblfi BO31yX HarpeBaeTcsi OT TelJIOCOAePKaHMsg [, no Tel-
JIOCONEPKAHUS [, W CMeINBAETCA B 3aflaHHBIX COOTHOIUEHHSIX ¢ PElUpPKy-
JNSLHOHHBIM, HMeIOUUM Temiocofepxanue /. Cmech Bo3gyxa mpuoGperaer
TeNIOCOAEpKaHUe /3, YBAAXKHAETCA W MOCTYNaer B BEHTUJASTOP H BO3AYyXO-
BOJbI, TAe HarpeBaeTCs O TelJOCOAepIKaHusl [, U Jajnee BBIXOAHT B TOMe-
eHHe.

ITpu padoTe KOHAMIMOHEPOB HA CMeCH C MOCTOSIHHBIM KOJHUYeCTBOM Ha-
PYKHOTO M PeUUPKYJISIHOHHOrO BO3AyXa H NPH OTCYTCTBHH BTODOH pelHp-
KYJSIUMH CjlelyeT NPOU3BOAMTbL HArpeB BOABI IOC/TEe CMEIUMBAHHS HAapPyXKHO-
ro ¥ pelMpKYJSALMOHHOIO BO3JyXa B TeX cjydasX, Korja KOJMYeCTBo Ha-
PYXKHOTO BO3[yXa MeHbIe BblUuCAEHHOro 1no ¢opMmyne (4.22). Harpes
HapyXHOTO BO3/yXa [JO CMELIMBAaHHSl C DEUUPKY/ISALNHOHHBIM CJeLyeT Mpo-
H3BOAHMTb B TeX CJAyyasX, KOIa ero KOJHYECTBO PaBHO HJIH OOJbllle BbidHC-
JIEHHOTO 110 3TOH e hopMmyie.

Bopbba ¢ BhinaZieHHeM KOHJeHCaTa NMpH CMeL \BAHHM HAapYXKHOTO H pe-
OUPKY/ISILHOHHOTO BO3JAyXa B psfle CAy4aeB MOXK\[ OCYLIECTBJSATBCH M IV-
TeM INOAOrpeBa pPeUUPKYNSAIHOHHOrO BO3AyXa B Kajoputepe, YCTaHOBJIEH-
HOM 10 KaMephl cMemHBaHHs. IIpH 3TOM OJHOBpeMEeHHO KaJopu¢ep XOpo-
IO 3alllUIeH OT 3aMeP3aHHus.

ITonHoe KoMMueCTBO Hapy»KHOTO BO3AyXa BhluHc/siercss 10 GopmyJe

Ly o= kyor Ly M4, (4.23)

TRe Rnor — KO3 dHLHENT, IPHHEMaeMBIl Kak ® Ads dopMyan (4.1).

I'masa 5

TEIJIOBJIAJKHOCTHAS OBPABOTKA BO3VXA
BOI0OM

1. PACYET ®OPCYHOYHbDBIX KAMEP

B npoexTHOII mpakTHKe NMPUMEHSIOTCH HECKOJbKO MeTONOB TelJOTeXHH-
YecKUX pacuetoB (OPCYHOUHBIX KaMep. B UacTHOCTH, UIMPOKO H3BeCTeH H
BoOlIe] B PsJ CIPaBOYHUKOB H ydeGHBIX nmocobuil cmocol, pa3pabOTaHHbLIA B
1948 r. b. B. BapkaJioBbIM.

B 1953—1960 rr. g HHMM caHuTapHOi TeXHUKH OblIM MPOBedeHbl 00-
HIMPHbIE SKCNepHMeHTanbHble JabopaTOpHble H NMPOMBILUIEHHble HCCJAEN0Ba-
HHS1 GOJIBLIOTO uuc/Ia (OPCYHOUHBIX Kamep, MOJyueHbl Gosee TOUHBlEe AaH-
Hble O Tel0- H BjarooOMeHe B KaMepax M paspaboTaHBl HOBble METOABI HX
pacuera. OnuH u3 37X MeTonoB, mnpepjoxenHuii E. E. Kapmicom, unsaa-
raercsl B HacTOsILEeM paspese.

OrcyrcrBue HajfeXHBIX cl0CO6OB BBIYUC/IEHHUS MJH KCIepHMEHTaJabHO-
ro omnpefeseHHsl (GakTHUeCKOH MOBEpPXHOCTH KOHTAaKTa MeXAy BO3AYXOM H
KamJsiMH BOAbl NMPHBEJO K HeOOXONMMOCTH OLEHKH M pacyera (GOpCyHOU-
HBIX KaMep C NOMOIIbIO TaK Ha3blBaeMBIX KO3((HLHeHTOB 3¢ (HeKTHBHOCTH
Tenj006MeHa, KOTOpble XapaKTePH3YIOT OTHOLIEHHe pPeaJibHOro Temioo0MeHa
K MaKCHMAaJbHO BO3MOXKHOMY TellNOOOMeHY B HAea bHOI KaMepe.

Oas pacueToB NDPUMEHSIIOT KO3(QOHUIHEHTH 3Gh(EXKTHBHOCTH NOJIHOIO
tTensioo6MeHa:

NOJIUTPONHYCCKHX NPOLECCOB

Eel— m—fx (5.1)



1,5 Loy <3 ke/m? cek)

Ta6nuua 51

Kosdduuuentst adpdekrupocTn Tennoo6Meda B OQHOPANHBIX W NBYXDSJHBIX KAMEDaX, oGOpyROBAHHBIX LEHTPOOCKHBIMH TARTEHUHALHLIMY GOPCYHKAMN

(n = 13 wr/n2-pagd;

Ilna- YpasHeuns IR onpeAenedns Ko3QhHUHEHTOB 3hdeKTHBHOCTH TeNJIoOOMEHAa IPH OCYUISCTBIEHHH IIPOUECCOoB
Yucaio ::,e;s?_ Hanpasaenne OJ{HOBPEMEHHOTO OHOBPEMEHHOTO O{HOBPEMEeHHOro
PANOB  |ckporo | PACIBUIEHHST OZHOBPEMEHHOro OXMAXEHHT U YB- | paosyragdpoEye- | H3OTEPMHUECKOTO OXJAaXKACHHS H OAHOBPEMEHHOTO  (OXJIaXKA\eHHSA H OCY-
dopeynox - BOAR! OXJIAXKJIEHHA M OCylle-| JaXKHEHHA BO3AyXa BJI2YKHEHHS C MOJxOrpesa H yB- nieHus BO3AYXa
°§2§,§ HHA BO3AyXa C ITOHHIKEHHEM );ro CKOro yBIaKHeHH yBIaMHeRH: )1’1OBbImeHHBM na}xnegyxﬂ BO3LyXa |B ;Lnyxcryneﬂgaroﬂ
do B MM SHTaNbOUHH BHTANEIHHA Kamepe
1 P | Tovatea” | e B Ep=E' = |E=0,87 B°%; E=0,855 B} E=0,86 B%%; -
X (vy)*2° BO4% =0,8(y)"Px| E=0,8x | E'=08x | E=1,058"%
r__ .42
Ef— 3,2362g<6 XBO'4 )0.06 BO.29 X(U ,Y)O,13 BO
X(U 'Y) +23 go, 7
i 5 {[TpotuB moto-| E =0,73 BY:35, — Ep=E = — — —
Ka BO3Zyxa _ 0,38
E'=0,8 B =0,8 (UY)O'%X
(npr vy = w BO+4
= 1,6 ke/m?-cex;
0,9<B< 12
1 3,5| To xe — — Efy=FE = - — E = 0,923 B0, —
=1,05 (vy)®*!x E' =1,24 B*¥
x B%* (npu
0,2<B<0,6) =3 Ke/m?-cex;
0,25 < B < 0,5)
1 3,5 | Ilo noroky — — — — — E =0,857X —
BO3ftyxa X (o Y)0,06 BO07;
E'=1,01x
% (U ,Y)O,OG BO. 15
(npr 0,25<B<0,4)

96



IIpodosxcenue tabr, 5.1

Tna- YpasHenns fas onpefefenns KosddunuenToB s¢PpeKTUBHOCTH Tensicob6MeHa HpH OCYHIECTBACHHH NPOUECCOB
MeTp
YHeao pbiny- | Hanpashaenue OJHOBPEMEHHOIO OZMOBPEMEHHOTO OJIHOBPEMEeHHOTO
pAROB CKHOrO | paclsVIeHHS OAMOBPEMEHHOTO OXJIAKACHHA ¥ YB- | yaosuTasbnEye- | HIOTEPMHIECKOrO OXJaXKICHHA K OJ{HOBPEMEHHOT O OXJIaMACHHA M OCy -
¢dopcysok | oTBEp- BOIB OX/IAXACHHS ¥ OCYIIe-| JaXKHEHHA BO3NYXA | cxoro yBiIamHeHHS yBAAKHEHHA YBAAXHEHHS C noRorpesa B ys- WeHHA BOSAYXa
CTHH HHSI BO3yXa ¢ TIOHMKEHHEM ero TIOBhILIEHHEM JNaKHeHHS BOSAYXa |B HByXCTYneHuaTof
dg B MM SHTaNIbIKHH SHTaNBITHA KaMepe
2 5 |Ilepsuii pax E =0,745% E=0,76x Efy=E= E=0,81%x E=10,82X% —_ E =0,945%
no NoTokKy, 0,07 p0,265 . 0,124 0,234, 150, . ,09 £0,11. » 30,
propoft | X @V BV 5| () IEBOB | 75 (g )0utBx x (0 ) 1B | x (0 )™ B x@y)°! B*%;
npotss moto-| E =0,755X E’ =0,835% % B%29 E’ =0,88x E’ =0,84% E =
Ka Bo3myxa X (v Y)0.12 30.27 X (v ,Y)O.(M 80,23 X (v ,Y)O.03 30,15 % (v .Y)O,05 BO.?I =(U Y)0,12 B0.0Q
2 5 | Iporus ro- E = 0,56 E=0,54X% - —_ — - —
TOKa BO3JYyXa X (0 v)0.29 30,46; X (v ,Y)O.35 BO"“;
E’=0,73x E’=0,62x
% (U ,Y)0,15 30.25 X (U Y)0,3 30,44
(npu 0,8<B<2,1)
2 3,5 To xe — E =0,655X - - - - -
X (U ,V)O,33 30,33;
E' =0,783x%
% (U Y)O,IS 30,38
2 3,5 | Ozun pan no — — Eq=E = —_— — E =0,931 30.13; _
Bropoi — Z0,873% E'=0,89%
- 0,1 p6,3
NPOTHB NOTO- X(vy)”"' B X (v )% % Bo.125
Ka BOSJYyXa (npu 0,5<B<1,5) (upu 0,5<B<0,9)
2 3 | Ilo moroky E=0,72x E=0,72x — — — —_ —
(gggg“%- " " x (v Y)0.29 BO,425; % (U Y)O.QQ B:42;
dopeyH- 4 | npoTHB no- E" —-0,89x E'=10,86X
KH) TOKa BO3yXa % (U Y)O,D? BO,IQ % (U ,Y)O,l3 30.31
(npu 0,5 <B<(1,5)|(npu 0,5<CB<1,5)
MpuMeuaHne [laBiedde BoAbl Hepex GopcyskaMu H3MeHsioch B npejenax ot 1 Ao 2,5 «f/cu? Kospuiumenrt opolrenus H3MeHsIcd B OAHOPSAHLIX KaMepax ot 0,5 A0 1,2, &
B ABYXPARHBIX KaMepaX — ot 0,8 A0 2,3 (3a HCKJIOUEHHeM OrAelbHO OTMEYEHHBIX CAYYaen).



HU303HTaNbIIHYECKHX NMPOUECCOB

Eq — tm - tCz -1 — tc, My (5 2)
fc, - tMl tc, - tMl

C nonomwpio ko3 HuMeHTOB 3 PEeKTUBHOCTH noaHOro TemnoobGMena E
B 00uleM ciaydyae MOXKHO ONpeNe]ATh TOJNbKO OJMH Hapamerp KOHeUuHOro
COCTOAIHHS BO3AyXa — €ro 3HTaubnuio [, Mexay TeM gacto HeoOGXOAHMO
BbIUHC/IEHHE BTOPOrO MapaMerpa — KOHEYHON TeMIlepaTypsl BO3Ayxa Mo

CYXOMY TepMOMETPY f¢,. JJas 3TOro A0onOSHHTENBHO NOJB3YIOTC KO3(Pdhi-
UHCHTOV 3 (EKTHBHOCTH TenJIoo6MeHa

E =1 € M (5.3)
lcx - tM,
Kosdpdunuenr E’ npuromen pjs OHeHKHM BCeX MpouUeccoB 06paBoOTKH BO3-
AyXa, BKJIOYAsi H309HTAJNbIINYECKHl (B 3TOM caydae by, =ty, U E =1 —
i, — ¢
I o M,y _ E
R AN S )
fc —t )

1 My

CosMecTHOe HCIO/b30BaHHe KodpouuneHta E’ ¢ KosdduuKeHTAMH,
\apaKTepU3YIOIKMHU MOJHBIH TenJooO6MeH, W ypaBHeHHeM TemnJaoBoro 0a-
JJaHCA MO3BOJIAET BLIONHATL JIOOBIE pacyeThl, BKJAIOUAsi OTbiCKaHHe HEH3-
BCCTHBIX KOHEUHBIX WJIM HauasbHBIX napaMeTpoB Boszayxa. ITostomy Koag-
duurent s3ppexTuBHocTd £/ MoxeT ObIThb Ha3BaH yHUBEPCAJNbHBIM.

2. ®OPMYJbl 01J4 BbIMHCITEHHUA KO3PPNUUHEHTOB
3OPEKTHBHOCTH TENMAOOBMEHA E, E4 H E!

Pesyabtatol onsitoB HUM caHWTapHO# TeXHHKH, NpPeCTaBJCHHble B
pnjae  3aBdcuMocTelt KospduuuenrtoB 3PdeKTHBHOCTH TeNIoOOMeHa OT Be-
COBOH CKOpPOCTH BO3AyXa M Ko3(pPHIHeHTOB  OpoOLIEHHs, IPHBeIeHH
8 taba. 5.1.

M3 ra6a. 5.1 BugHO, 4To GopMyabl ans Ko3dduuHeHTa E/ IBYXPS THBIX
Kamep ¢ (OPCYHKaMHM AHaMeTpoM do=05 mm TPAKTHYeCKH He 3ABHCAT OT
XapakTepa OCYLIECTBJSEMbIX MNPOLECCOB. BeueACTBHe 3TOrO Ajas Blex HPO-
eCCNB B JIBYXPSHBIX KaMepax MoOKeT ObiThb NPHHATA eluHas Gopmysa

E' = 0,81 (vy)"® B*%5, (5.3a)
1.e B — no>QdHLUCHT OPOLICHHST, PaBHbBIA:

W
B=—. (5.4)
G
Msnrenenus kos(phuuueHTop 3Q(PeKTHBHOCTH Tenioo0MeHa c YyBeJIHUe-
AeM I'JOTHOCTH pacnosoeHHs (GOPCYHOK NpUBedeHH B Taba. 5.2.
HawngpiMu  Taba. 5.2 cret1yer TaGauua 52

s nomnpa-
N0Nb30BATLCA B Ka.,quTBe Omp OTHocuTebHKE BeJNYHHB KO3 (DHIHEHTOB
BOUHBIX MHOXKHTeNeH K QopMynam 5(heKTHBHOCTH TENJ0OOMEHA IJIS KaMmep

taba. 5.1 npud pacuere XKamep C € Pa3JH4yHOM IVIOTHOCTBIO PACMOJIOKEHHS
TJIOTHOCTLIO PAacHoJoXeHus Hopcy- dopcynok (npu B=const)
HOK Gogee 13 wr/m?- pad. o

IIpu pacuere n mogbope Kamep ;ﬁ,ﬁ'f,fé’;ﬂ,?E?"Ef’"ﬂ"a‘gj"
3aJaHHON NPOU3BOJHTENBHOCTH 110 NpH MOTHOCTH BOPCYHOK
BO3AYXY BBIOHPAIOT UHCJAO PSAOD Tn kaMepsi B wr/ui-pad
hOPCYHOK 2, IIOTHOCTh HX Pacro-
JOMXKEHHS N B MOIEPEUHOM CeueHUH, 13 ) 196 | 26 39
AuaMeTp BBIIYCKHOTO OTBepcTHS do
W J1apJeHHe BOAbl mepel GOPCYHKA-  Opuopammsie . . 1 I _ l 0,8‘ 0,7
mu P. [las omnpeneseHUss YCJAOBHH  lsyxpaasse . | 1 10,92 0,9/ —

7 3ax 665 97



OCyL1eCTBJEHUS MOJUTPONHUECKUX IpoLeccoB 06paboTKH BO3Ayxa (C MOBBI-
IIeHHEM HJIM NOHHXKEHHeM €ro 3HTaJbNHMH) ¥ H30TePMHUYECKHX IIPOLECCOB
nosb3ytorcs ypapHeHusaMu (5.1) n (5.3), npuBeLeHHBIMH HHXKe YDaBHEHHAMH
nosiHoro E u yuusepcanbHoro £’ x03¢ppunueHToB 3¢ (HeKTUBHOCTH Tel1006-
MeHa, MOJyYeHHBIMI Ha OCHOBaHUH 3KCIIePHMeHTOB

E = A(vy)y B!, (5.1a)
E' = A (wy)" B", (5.36)

a TakXe ypaBHeHHEM TellJOBOro GajlaHnca
Iy — 1=~ 0,7 (fu, — tw,) = B (5.« — t5.4) KKQA/KE. (5.5)

Hnsi pacuera NpPOLECCOB H303HTAJNbIHYECKOrOo YBIa)KHeHHsi BO3lyxa
NPHUMeHSIOT ypaBHese (5.2) u ypaBHeHHs BUIA

Ea = A, (vy)™ B". (5.6)

3. KO3®PULHMUEHTbI 3¢®EKTUBHOCTHU TENJIOOBMEHA
JJid TUMTOBbLIX ®OPCYHOUYHbIX KAMEP

Jdast BbimyckaeMblX 3aBOJaMH THIOBLIX ABYX- M TPEXPSAHBIX KaMep
(raba. 5.3) BenuunHB KO3 PuuUeHTOB 3 (HEeKTHBHOCTH TemjaooOMeHa, MOA-
CUMTaHHble MO ypaBHeHUsIM TabJa. 5.1, npusenenst B Tabma. 5.4.

Ta6auua 53

KOHCTPYKTHBHEIE XAPAKTEPHCTAKH TUNOBBIX (OPCYHOUHBIX KaMep

HomugansHas HomubasbHass Be- O?T‘j,‘giﬂ';ﬁf.;‘(’g“’&ﬁ%’,‘i";ﬂgp"
MPOU3BOAH - BeicoTa M wWHpHRa ITnomans CcOBasi CKOPOCThb
TeJIbHOCTDb 110 Ce4YeHHAa AnaAa Inpoxoja nonepeyHoro Bo;p,yxa B riorne-
BO3AYXY BO3/lyXa B MM ceuyeHHs B M2 PEYHOM CeYeHHH
B Thic, #'/4 B Ke/M?® cex 18 24
Kamepor cepuu Kn, 0syxpaduste daunoi 1800 mm
10 1300776 1 3,34 36 48
(20 1300 1536 2 3,34 72 96
40 1800 2046 3,7 3,6 128 176
60 2577 X 2577 6,64 3 240 320
80 2577 x 3077 7,9 3,36 288 384
120 3952 x 3077 12,1 3,3 432 624
160 3952 x 4077 16,1 3,3 576 768
200 4952 x 4077 20,2 3,3 768 1024
240 4952 4827 24 3,3 912 1216
Kanmeper cepuu Kn, Tpexpadusie daunois 2425 mn
10 1300 X 776 l 3,34 54 72
20 1360 x 1536 2 3,34 108 144
40 1800 x 2046 3,7 3,6 192 264
60 2577 X 2577 6,64 3 360 480
80 2577 %3077 7,9 3,36 432 576
120 3952 3077 12,1 3,3 648 936
160 3952 4077 16,1 3,3 864 1152
200 4952 x 4077 20,2 3,3 1152 1536
240 4952 x 4827 24 3,3 1368 1824
Kamepor cepuu KT, Osyxpadubvie 0aunoit 2425 mu*
30 2003 X 1665 3,34 3 108 | 144
40 2503 X 1665 4,17 32, 144 192
60 2003 x 3405 6,81 2,94 234 ! 312
80 2503 x 3405 8,52 3,14 312 416
120 4003 x 3405 13,65 2,94 468 624
160 5003 x 3405 17,05 3,14 624 832
200 4003 X 5155 20,8 3,2 720 969
250 50035155 25,8 3,24 960 1280
* B Roso#i cepu1 LT OTCYTCTBYIOT KaMephl I[TDOHM3BoAHTETsHOL1BIO 10 11t 20 Thic M4, a (aKKeE

Tpexpranble kaMep <dopcyHounnie kamepnt cepuu KT Hameyilotcst g Buimychv B 1971
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x4

G99 weg

Tadauua bd

3navenus xozhunyuentos sdpexTurHOCTH rennoo0MeHa A% TUNOBHX (IOPCYHOUHBIX kamep npu Uy>3 «xe/m®.cex uw n= 1824 wr/m® paod

1

Huametp . s ol
Yneno Kxﬂfgf{?ﬁ{ BNy CHHD Buayennn E, £ 4 u E’ npu peniunne koddpduunuenta opolenus B
AAOB -
c‘ﬁoé‘cy- TIpoueccol o6paGoTku Bosayxa | addexTus- g;)”grggpg_
HOK BOCTH TeN-| oypyy d, )
JocGMena B MM 0.2 | 0,3 0,4 0,5| 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 1,4 1,5 1,6 1.7 1.8

HsosHTasemaueckoe yB- E, —E 3,5 0,k 10,59 {0.65 (0,71 (0,77 0,77 10,77 {0,77 0,77 {0,77 {0,77 {0,77 {0,77 10,77 0,77 10,77 10,77
JaxHenue AT % lo 58k} — | — 10,58 10,63 10,68 0,72 10,77 10,82 s ) » s ,

=1
[=]
o
S
(=4
oo
N
<
co
N
(=
Co
o~
(=]
o
-~
[=)
s}
=
(=]
o d
o
(=]
o]
S
(=]
o
-~

OpHOBpEMEHHOR OXJIaXK-
IeHHE M OCYWeHHe, OX-
TaKACHRE 063 MIMEHCHH| g fosggal | — | — 10,5 [0,53 0,57 0,6 [0,63 [0,66 0,66 0,66 0,66 (0,66 [0,66 [0,66 (0,66 [0,66
BJIATOCOJEPKAHHS,  OJHO- . : ’ ’ ! ’ ’ ’ ’ ’ ’ ’ ’ ! ’ !
Bpementoe oxaangemme #| »5 » | — | — | — 10,425/0,48 |0,54 [0,59 |0,635/0,68 |0,68 0,68 |0,68 |0,68 |0,68 0,68 |0,68 (0,68
YBAQKHEHHE C TOHWKEHH-

1 €M 3HTaJbLIHK

OxBOBPEMEHHOE OXJIAXK- E 35 0,665|0,675/0,69 |0,695/0,7150,715/0,715/0,715/0,715.0 +15/0,715/0,715/0,715|0,715/0,715/0,715{0,715
JieHHe H YBJaxKHEHHe ¢ Io- E’ } : 0,68 0,72 (0,75 (0,78 |0,8 (0,8 |0,8 (0,8 (0,8 Jo,8 (0,8 (0,8 (0,8 (0,8 0,8 [0,8 |0,8
BbILIEHHEM SHTANLIMH, H30- .
TEPMUYECKOE YBJIaXKHEHHE, E o 5 - | — | — 10,65 0,66 (0,67 {0,675/0,68 [0,69 0,69 {0,69 0,69 10,69 0,69 0,69 {0,69 10,69
ojiHOBpEMeHHEI Toxorpes | E’ } OOBKLL _ | __ | _ 10,55 (0,6 |0,64 0,67 |0,7050,74 [0,74 [0,74 [0,74 {0,74 [0,74 |0,74 10,74 [0,74
H yBJQXHEHHE ’




Npodorstene 1aba. 54

Yneno K!f;g[?: iﬁ‘:&’gi’;‘{%. 3uauenusn E, E A H E’ npu Bennunue xosdpduHmMenTa opowenns B
gﬁ’;@;‘_ [Mpouecce o6paboTku Bo3nyxa | 3ddexTHn- c’;’HgT;gg,'_ l | 18
How Toobmena | Y™ do | 69| 03| 04| 0,5] 0.6 07| 0,8] 0.9 g ’ L2 3| el s e | 17 ug{e:é
|
HMsosurtansonueckoe ys- E. —E 3,5 — | — | — 0,71 (0,76 0,2 0,82 0,86 |0,89 |0,91 |0,935|0,96 |0,96 |0,96 [0,96 (0,96 |0,96
JaxHeHHe A~ “losBka| — | — | — | — | — — 0,75 40,77 |0,79 |0,82 {0,84 /0,85 |0,865)0,89 10,895(0,9 [0,92
OIHOBpPEMEHHOE OXJAaXK- "
i N A ) RN el Bl Bl Bl 2y ) A e 3 4 A
naxienue 0e3 H3MeHeHus E’ J ’ — — , ; ) , , ’ » , , ,$ '
BJATOCOAEPKAHUS,  OJHO-
BPEMEHHOE OXJAKIAEHHE H E o 5 skn | — — 0,68 |0,7 0,72 10,74 10,76 |0,775/0,79 (0,21 10,82 |0,83 |0,84
YBJIAXKHEHUE C TOHHXKEHH- E’ 0 e e — 0,73 10,755,0,775)0,795/0,815/0,835/0,85 |0,&65/0,88 |0,895/0,9
eM 3HTAJbIHI
. l
2 n3 - ' ]
i
OnucspeMenHoe oxaax-| o 55 | — |— |— [0.7650,/8 0,8 |0,8150,8250,84 |0,86 |0,865/0,87 0,87 (1,87 10,87 10,87 |0,87
ACHME M YBAAKHEHHME C MO~ p } ’ — | — | — 10,815/0,83 (0,85 |0,865/0,8750,89 0,9 10,905/0,915/0,915!0,°15!0,915/0,915'0,915
BHULIEHHEM SHTAJBOMH, 113C-
TepMHuecKce yBJaXKHEHUE, E 5 — | = — — {— | — 0,8 |0.22 /0,83 )0,84 |56,85 /0,85 |C,85 ]0,86 |0,87 !C,875|0,88
OJHOBPEMERHLIA - TIONOTPeB E Mo Sexa) | _ — |- | — | — lo,78%0,79 (0,81 |0,82 |0,83 |0,845/0,86 |0,87 (0,88 (0,89 |0,89
H YBJaXKHEeHHe l 1
Oxnaxkpenve M ocyule- l
ime B ABYX ABYXPANHBIN} o — | = =1 - |- |— 10,87 0,91 0,945/0,97 |1 01 !1,04 |1,07 |1,075[1,12 |1,145|1,175
Kamepax, COENMHEHHbIX peo s obexal — | | - 1 1 1 1 j 1 [ 1 1 1 1
Mexly co6oif No NMpoTHBO- =)
TOYHOH cXxeMe . |




Ilpu BecoBo#l ckopocTH Bo3nyxa vy<<3 ke/m?-cex 11a BeJHUHHBI KO3 u-
unedToB 3G (PEeKTUBHOCTH HEOOXONUMO BBOJHTbL NONPaBOYlible MHOMKHTENH,
yKa3aHHble B Tabu. 5.5.

Ta6anuna 55

IonpaBouHble MHOXHMTEAH K AaHHbLIM Tabn. 5.4.

vy, Kefm2-cex . . . . .. e e 2 ' 2,2 I 24 ‘ 2,6 ‘ 2,8
[MonpaBou.bii  MHOXHTEJAb K NaHHBIM
tabn 5.4 ... . ... .....| 0925 0,93 0,94 0,95 0,955

4. BUAbl PACYETOB ®OPCYHOUYHbBIX KAMEP

OO6piuHO pacueTbl KaMmMep MPOH3BOAAT TPH COYETAHHUAX H3BECTHBIX M
HCKOMBIX BEJHYUH, YKa3aHHbIX g Taba. 5.6.

Ta6auua 56

Bujibl pac4eToB (UOPCYHOUHBIX Kamep

Tun
pacueta H3BecTHbiE BeJHYHHEI HcKoMble BeJIHYHHB
Hauanpvoe cocrosiHne Bosayxa: f., £, Koagpdpunnent s¢ddekTHBHOCTH NOJHOros
I, d; tTenyoo6Mera E;
KOHEYHOE COCTOSIHMe BO3AyXa' ., f, , | HauaJlbHad M KOHEUHas TeMIepaTypsy
1 I, dz; BOAbI tB.H H tB.K;
yHHBepcadbubiil Kosbduiuenr s¢goheKTHBHO- | KOI(QHIHEHT opolueHHs B;
cTH Temoobmena E’; KOoMH4ecTBO Bolbl W
KOHCTPYKTHBHblE XapaKTePHUCTHKH KaMephl:
z, n, do;
KOJIM4eCTBO Bo3ayxa G
HauansHoe cocrosinde Bo3gyxa“ Lo Ly s Kosddunnentn sdd)eKTHBHOCTH TeMM006~-
Iy, di; mena E u E;
KCJIMYecTBO Bo3gyXa M Bogn: G, W, | xoHeuloe cocTosiHHe BO3NYXa: o, Ly .
2
11 B = i . Iy, da;
G '’ KOHeuHas TeMmuepatypa BOLH 7, .
HAuaNbHad TeMneparypa BOAM I .
KOHCTPYKTHBHbIe XapaKTepHCTHKH KaMephl:
z, n, dy

Pacuernl I tuna, kax npaBujo, BCTPeualoTcss INPH TNPOEKTHPOBAHHMH,
pacuernl 11 THma — npu HasJaAKe W 3KCIIyaTAalHH CHCTeM KOHIHIHOHHPO-
BaHHA BO3AyXa.

YuicJio HCKOMBIX BEIHYHH OOBIYHO He MpeBBIAeT uYMCaa HMEIOHIHXCH
ypaBHeHHil. [lpun M303HTaJbNIHYECKHX IIpoleccax pacueTsl OGOHX THIOB
NpOU3BOJAT ¢ MpHUMeHeHUeM ypaBHeHHH (5.2) u (5.6).

Heo6x0a1M0 uMeTb B BHIY, UTO AJS KaMmep ¢ QopcyHKaMu ¢ AHAMETPOM
BLIIYyCKHOTO OTBepcTHsi Gosee 3,5 mm U McHee O mm KospduuHenTn 3ddex-
THBHOCTH CJIeJlyeT NPUHHMAaTb COOTBETCTBYIOUIMMH do=0 Mm (3TO CO37aeT
HeKoTOpbi#l 3amac B pacuerax). OxHoOpsiiHble KaMepbl MOTryT ObiTb NOJY-
YeHbl NIyTeM BBIKJIIOUEHHs OJHOTO paaa GQOPCYHOK Yy ABYXpAAHBIX Kamep.
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5. MPONMNYCKHAA CMMOCOBHOCTb LEHTPOBE)KHbIX
TAHTEHLUAJIbHBIX $OPCYHOK

[TponyckHas cHOCOGHOCTL NMpHMEHsieMBIX B kaMepax JaTVHHBIX (opcey-
HOX OnucniBaercs GopmMynaon

g = 385P" ®dl® ko (57)

Juas oGieruennsi pacyeToOB BeJHUYHHB NPOMYCKHON cNOCOGHOCTH (opcy
HOK C BBINYCKHBIMH OTBEPCTHAMH JAnaMeTPOM oT 3,5 A0 5 mm NpHUBeLeHb
8 Taba 57

Tadbnuuwa 57

Nponycknas cnocoGHocTh UEHTPOGEXKHLIX TAHIEHUHAJbHHIX JATYHHBIX (IOPCYHOK
(dox =7 mm u R—7 mn)

fﬁggp ITponycKnasi ¢cocoGHOCTb § B K2/« MpH JAaBJeHHH BOABI Nepej (opcyHKamu P B kI /cm?

BbI-
1yCcK-
HOTO
fiPp-

B wM

18| 2291 238 246 | 254 | 263 | 271 | 281 | 290} 297 | 303 | 312} 320 327| 332 340
260| 2751 288 | 297 | 306 | 318 | 328 | 338 | 348 | 357 | 365 375 | 384| 392{ 400| 409
308 | 324} 338 348 | 362) 375| 389 400 | 412| 422 | 432 | 442 | 452| 462| 470 480
35| 372 3901 404 | 420 432| 445 | 458 | 470 482 | 495| 508 | 518| 530( 540| 550
400 428| 442 456| 472| 490 506 | 520| 532| 546 | 555| 575 | 590| 602| 612| 625

D A R W
[} w (9}

[To gaHHbIM MPOMbBIIJIEHHBIX HCNBITAHUN KaMep HOMWHAJABHOR NPOH3BO-
nuTeabHOCTbIO 40 ThIC M3/4 HX CONPOTHBJIEHHE NPOXOAY BO3ayxa (B KI/m?)
onuceiBaercs Gopmynamu, npeanoxenHsiMu M JI Cocunbim

IJ5 JBYXpAAHOH KaMephl

H = 1,44 oy, (58)
ﬂﬂﬂTpeXpﬂﬂHOH KaMepH
H = 3,44 (vy) "’ (5.9)

Bumecro 3THX GOpMyJ MOXHO NPUHHMATb KOI(DQHUIHEHTH CONPOTUBJIE-
HUA I IBYXPAMHBIX KaMep (=26 u A/as Tpexpagubix Kamep XI1=35

6. MIPUMEPBI TENJNOTEXHUYECKHUX PACYETOB THITOBbIX
®OPCYHOUYHBIX KAMEP

Mlpumep 5.1 (pacuer nepsoro tena puc 51) Boanyx B konuuectse G=140000 xe/« ¢
HAUAJBHBIMM ~ NlapaMeTpaMu tc, =34°C, tM1:22°C‘ ©1=35%, [,=155 Kxai/ke
dy=11,7 e/xe Tpebyencss oxmaanTh W ocymHuTh g0  napaverpos £, =15°C Ly, =14°C
©2=90%, I>=9,5 nkasfke u d;=98 e/ke Bona, nonasaeMas c XOJOJH IbHOH  cTaHUHH
HMeeT TeMnepatypy fx=7°C

Onpenenurs HeOGXOAMMYIO BeAHUMHY  Kos(duuuenta opoulendss B HauyaabHYIO
fy 4 M KOHeuHyio ‘. TEMONEpPATYPH PAaclblisieMOil BOAbL, a TaKXe KOJNHYECTBO OXJaxjeH
GOl ¥ PElHPKYJISLIIOHHON BO bl

Pewenue 1 OnpenenseM yduBepcaibHbln Kosbduurent sddexiupuocty Tennoblmelid
B KaMepe no ¢opmyiae (5 3)

— 14
PR R ek R
34 —22

CornacHo taba 54 ueoGxogrMasi Beanuuda E'=0,92 moxer Gbilb 4OLTHIHYTa B JABYA
M TPeXPALHOA THIOBBIX KaMepax, CHaOxeH ILiA (QOpPCYiKavd ¢ HildVMeTPOM  BbIYCKHOTO
oTpepctis 3,5 mm npu B=12 B sTom cayuae E=0,9
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2 TlpuveM X YCTAHOBKe TPEeXPsAIHYIO KaMepy ¢ HOMHHANbHOR NPOHABOIHTENLHOCTLH)
120 000 #%/4, ceuenvem 12,1 M2 (cM. Ta6a. 5.3) H NMOTHOCTBIO pacnojioXeHHus (OPCYHOK
okoso 18 wr/m?-pad*, Obmwee uucao GHoOpCyHOK B KaMepe cocraBasier 648 mr. Becosad
CKOpOCTb BO3JyXa PaBHa.

G 140 000
= = = 3,23 2.cex,
OY= F3600  12,1-3600 e/ u®-cex

4TO YAOBJETBOPSIET Npegenam Jef- o
cteus Tabn 54 <

3 Haxonum BhpakeHHe HNA BbI- 5
YHCJIEHHs] KOHEUHO{l TeMmepaTypel
BOIbl U3 YPABHEHHT TENJOBOro 6a- ——
sanca (55)

I —1,

lox=taut B =lyut

15,5—9,5 /
+ ———————=t, ,+5 epad. Fouvep? ff foumen? Ie

1,2 ~ p=194 4 [~ B8=12
thy 227

IToxcraBnsst 3TO BblpaxKeHHe H N

seanyuny  E=0,9 B  ypaBHeHrue

(51) u pemass ero OTHOCHTEJbHO

{5, BBIUHC/ISEM 3HAUEHHs Hayalb- P
- u

HON U KOHEeyHOoH TeMnepaTyp BoOMbl £, 0 BT
=128
fyy — by« 1=t
lyn = tm, T TI1—=E =
= 929 _ 14— tB.H_E’
1—0,9 ’
101 /1@ Puc. 5.1. INpouecc oxnakneHHsi M OCYLIeHHst BO3AY-
s xa Bofo# Ha / —d-puarpamMe ( K npuMepaM pac-
tyy=17,6°Cut,  =12,6°C. yera)

4 Haxoaum ofimiee KOJHUECTBO pachblisgeMoil Boabl mo QopMyse (54) u nponycy-
V0 cHoco6HOCTh OnHOA HOPCYHKH

W =1,2-140 000 = 168 000 x2/4;

168 000
= = 255 .
q 648 Kefd

[To ta6n1 57 HaxoAum jaBJjeHHe BOjbl nepejx ¢opcynkamu P=14 xl/cm?.
5 OnpenesieM TeNJIOBYIO Harpysky ha XOJOJMJBHYIO YCTAHOBKY, a Takxe [PacXOAbl
oxaaxnennolt Wyu penupkyasndonso# Wp soabl

Q=G (I;—1;) = 140000 (15,5—9,5) = 840000 xxaa/4;
_ Q 840000 _
Vxm = Tlae_g7 = 52000 xefs;

Wy = 168 000 — 152 000 = 16 000 «e/u.

AHANOTHYEO BHINOJHAIOTCA pacueThl NePBOTO THMA IPH OCYILIeCTBAeHHH B KaMepax
NECUECCOB, HPOTEKAWMX C NOBbIIEHHEM 3HTajbnup o6pabarTbiBaeMoro Bo3gyxa, Pacuer
KaMep, B KOTODHIX NPOM3BOAHTCS H303HTAJbOHYECKOE YBJaXKHEHHe, COCTOMT B Oilpele/eHHH
M3 HMCXONHBIX yc/OBHI Beluuuusl E 4 =FE’, waxoXpenun no tabn 54 cOOTBeTCTBYIOULEro

koadduMenTa opolliendst B, Mocie yero onpenensiores Benuuuus W, ¢ u P,

Mpumep 5.2 (pacuer Broporo Tuna, cM. puc. 5.1). Boanyx B koanuecrse G=96 000 xe/4
¢ HavaldsHEIMH mapaverpamu fo =34°C; £, =22°C; @=35%; I =155 Krasjke n dy=
=11,7 e/ke mponycKaeTcs 4epes TPeXpAAHYIO THMNOBYIO  Kamepy HOMHHAJMLHOM TMPOH3BO-
LHTEJIBHOCTBIO 10 Bo3ayxy 80000 #3/4, ceuenem 7,9 M2, cnaGxenuyo GOopcyHkamu JH-
ameTpoM do=5 M B EKojamuectBe 432 wr. (maoTHOCTb OKono 18 wir/m?-psd), asnende
BOABl mepen ¢opeyskamu 1,5 xI/cM?, HaualbHast — TeMMepaTypa  pachlblisieMoii  BOABI
ty 4 =85°C.

Onpenenuts napaMeTpsl YXOAswero Bosayxa t¢ , Pz, dy u BOOH £,

* Kak npasuso, crepyer ofHOBPEMEHHO TPOH3BOAHTL PACUeTHl ABYX- M TPEXPSIAHbIX
KaMep ¢ IJIOTHOCTBIO DACIOJNOXKeHHs QOPCYHOK OKoso 18 w 24 wir/m?. psd.
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Pewenue. 1. BuunciasieM BeJIHUMHY BECOBOH CKOPOCTH BO3LYXa

96 000
= - 2.
vYy= 7.9-3600 3,38 ke/m2-cex.

ITa CKOPOCTb YAOBJACTBODSET mpenenaM NeHCTBHS Taba. 5.4.
2. Ilo Tabn. 57 npu P=15 xI'/em? nmpomyckHas cnocobHocTh OpHOR (DOPCYHKH §=

=432 ke/4.
OnpepensieM ofllee KOJIHYECTBO PACTBLISEMOf BOAbI
W = 432-432 = 186 000 xz/4
H Ko3dduuxenT opoleHus

185000 _ o
=— =, 2/Ke.
96 000 ¢

3. HaxopuM no Tabn. 5.4 cooTBeTCTBYIOUIHe KO3pdHIHEHTH 3(dEKTHBHOCTH Temno-
o6mena E=0,84 gy E'=0,9.

4, BoiBogmM BupaxKeHHe IJs ONpelelieHist KOHEYHOH TeMmmepaTypsl BO3LyXa IO MOK-
pomy TepmomeTpy wa ypasuents (5.1) u, moxcrasass B Hero peqwunsm E, £, on £y,

nosayuaem
tyy =(1—E) (ty, — 1y ) +1, o= (1—0,84) (22—8,5) -1, =215+ £, epad.

Haxonum xoHeuHyw TeMmmepaTypy BOIbl M3 ypaBHelHs TemdoBoro Gasauca (55)

07 (hy —ty) g5 07 @2—215-1,

= o B 1,94 § lyx = 10,8°C.

t

B.K

Torna xoHeuynas TeMnepaTypa BO3LYXa NO MOXPOMY TepMOMeTpy 6Gyjler
ty, = 2,154-10,8 = 12,95°C.

M.

5. Haxomum 3HaueHHe KOHEYHO#l TeVIepaTypsl BO3AyXa N0 CYXOMy TepMOVeTpy M3
ypasuerus (5.3)

te, = ty, +(te,— 1, ) (1 —E')=12,954 (3¢ —22) (1 —0,9)=14,15°C

Ocranpyple mnapaMeTpbl BO3dyXa onpepenseM 1o [—d puarpamme @,=88% #
dy=89 e/ke.
[Mockonbky de<<dj, TO npouecc o6paboTKu Bo3ayXa npoTeKaer ¢ OCYLIKOH

AHaJIOrM4HO MPOU3BOJAT pacueTbl BTOPOTO THMA [Jisi TPOLECCOB, IpOTe-
KalOIUX ¢ TNOBbIIIEHHeM 3HTaJblMu obpabaThiBaeMoro Bo3ayxa. B cayuae
pacyeTa BTOPOTO THNA AJisi KaMepbl, B KOTOPOH OCyL1eCTBJ/ISIeTCS H303HTAJIb-
NHYeCKOe YBJaxKHeHHe BO3JyXa, KOHeyHas TeMieparypa BO3LyXxa Mo Cy-
XOMYy TepMOMeTpY Oolnpefnesserca u3 Buipaxenus (5.2).

7. OJAHHDBIE 01 PACYETA TEMJAO- U BJATOOBMEHA
B OPOLIAEMBIX CJHO4X

ITpouecchl H303HTANBIHYECKOTO, H30TEPMHUUYECKOTO MU TOJHTPONUYECKOrO
YB/JaXXHEHHS] BO3IyXa, a TaKxKe MPOLECCH OXJayKIeHHs BOJABI MOXKHO OCY-
LLeCTBAATh B OPOIaeMblX BOJOH HaKJOHHBIX H BEPTHKAJNbHBIX CJIOfX U3 pas-
JHUHBIX HeMOAMAIOIIUXCSl THUEHHIO U KOPpPO3HH MaTepHasloB (JPEeBECHONH U
METaJIUYeCKOH CTPYXKKH, JATYHHBIX CETOK, aJIOMHHHEBOIl JIEHTH, HEH.JIOHO-
BOTO H CTEKJSHHOro BoJIOKHA). JLOCTOMHCTBA OpPOLIAEMBIX CJOEB: BO3MO/A-
HOCTb JOCTHXKeHHs BBHICOKOH 3 QeKTHBHOCTH TemJo- u BJaroo6MeHa lipH
CPaBHHUTEJBHO ManblX Ko3(pduuHeHTax OpOLIEHUS H HU3KOM HaBJIEHHU BO-
Abl, MaJdble raGapuTHble pa3MepPbl YBJaKHUTEJNbHBIX KaMep, MONOJHUTE/b
Hasli OYUCTKa BO3JyXa OT MBI BO BpeMsi OPOLIEHHST H NPOXOJa BO3AyXa uc-
pe3 CJIOH, CpaBHHUTEJbLHO HH3KOE a3DOAHHAMHUECKOe COTIPOTHBJIEHHE.

PerynupoBanue creneHu yBJaxKHeHHss TIPOM3BOAAT NyTeM Mepenycka
4acTH BO3[yXa N0 06BOJHOMY KaHaJy.

Pacuer Tennoo6MeHa ¥ CONPOTHBJEHHs NPOXOAy BO3[yXa IpU ero obpa-
60TKe B OpOLIaeMbIX CJOSIX MOXHO TPOU3BOJIMTDL, HCNOJIb3Ysi 3aBUCHMOCTH,
npuBefleHHble B Taba. 5.8 u 5.9.
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Ta6banuuma 5.8
Koagdpuunentsl 3ppeKTHBHOCTH TenjooOMeHa H a3POAMHAMHYECKHe CONPOTHBIEHHSA
BEPTHKAJbHBIX OPOIWAEMbIX cBepxy cioes (no aamunim O. Sl. Kokopuua)
PekoMmenpye-
| Mbieé BeJIHYHHbI ¢
kapaK’re};lr;c‘z?ll(()z MaTepua- dopMysia AJs onpeReneHUs EA H H B kI'/m?
xzfz.us b, xn
OcuroBast  cBOGOAHO E, =0,468 X 0,075 9 30—20] 75—
yJIOKEHHAsT  CTPYXKKa s H= . (v v)y X 100
tomuunoit 0,2—0,3 mm (v Y)u —0.0 0.21
¢ yaesabHOW  nOBepX- X o Ye X y2r13 pgo.07
HOCTbI0 380—570 m2/m3, c ¢
. = 0,904-0,936
YnaxkoBousas cBOGOA- —0,06 0,06 1.9 40—30/50—75
HO yJloXeHHas CTPYAKA | E, — 0,923 m’i] H=—"—(vy"X
roauaot 0,5 mm ¢ II. .
VAeNbHOH nopepx- w v BO-14
HOCTh0 450—600 m2/m3, Ye
17, = 0,902
CocuoBasi  cBoOOAHO Ey;=0,13 % 0,05 1.8 70—50[50—75-
yJiOXKeHHasi  CTPYXKKa 0 H= 5 (vy)y X
tomuudo 0,8 mm ¢ Vs ™ 06 0.445
YAeJILHOMH nosepx- | X . . x ,YI.B B02
HOCTBIO 280-—420 M2/ M3, ¢ ¢
7. =0,842-+0,895
MMpumeuanuwa | B dopmyaax Y. YAeabHblli Bec MaTepHasna cJos; HC — MOPHUCTOCTb CJOR:

& — TosuKHA A0S B M.

apoutenng B=0,013 —0,35

2 OpoweHHe NPOH3BOAIICS yepe3 TPYOY C mpope3siMu NMpH  g=2000-- 4000 2/#%-4 u xosdduuente

TaGauna 59

Koadpnunenrsl 3ppeKTHBHOCTH TenJooOMeHa MW A3pPOJHHAMHYECKHEe CONpPOTHBJEHHS
HAKJOHHBIX OpollaeMbix cjoee (mo Aaunbim PEpcra, obpaGoTaHHBIM aBTOpamH)

VYpaBHeHHs] AJ1s1 OTIPeReJIeHHs
XapakTepucTHKa MaTepHaa cJos dy, MM A/Z'g.q EA H, xI[n?
FodppupoBannas amomunuesas | 2,4 | 1125 | Ey = UH_O’?' H=10,574 v,'{’97
JgeHta ToauguHod 0,225 mm H M- B .
puHoii 51 MM TPH ToMMHHE CJlOA (0,6 <oy <3 0,6 v, <3
51 mm, yRenbHOH NOBEPXHOCTH
510 m2/m3 W nAOWAAN NOBEPXHO- 0,135
CTH uefiKH 3 M2 54| — E, =B —
(0,15 < B<2)
CeTKH M3 JNaTYHHOH NPOBOJOKH 2,4 ] 1125 E, =09 0;0'13 H -=0,922 0}1"9
anamerpoM 0,25 Mm DpH TOJMIIH-
He cjos 102 MM, yIAeJbHOH no- 0,6 v, <3) 0,6 <vy < 3)
sepxuocTd 394 m2%/m3 u njomanu
NOBEPXHOCTH siveliku 4,75 m?
CTeKNOBOAOKHO xaamerpoM | 2,4 | — E, = 0,945 B%! —
135 mx ¢ pauyvoit Bojokon 100—
200 mm H OOBEMHLIM BecoM (0,04 < B <0,4)
52 xe/m® TpH TOJUIMHE CJOSK
51 mm, yRelbHOH NOBEPXHOCTH _ —
690 m%/#® u naomann mosepxwo- | 2,4 | 1125 | E, =0,925 v, OB H =205 opt
E 2
cTH syeiiku 4,84 M (0,6 < v, < 3)




M podorxcerue tabr 59

YpaBHeHHA AJS ONpeleseHHs

XapaKTepHCTHKa MaTepHasa CJos do, MM A/Z'. 4 E H, kI
A ,

CTeKJIOBOJIOKHO AHaMeTpoM . _0,1
135 Mk ¢ paudon BoJsokoH 100— 2,4 | 1225 Eq =0,965 vy

200 mm u OGBEMHBLIM BECOM
52 Kkz2/M® TpH TOJIHHE CJOS
5! mm, y@enpHO# MNOBEPXHOCTH
690 M?/m3 w muomAnH HOBEPXHO 5,4 — E, =1,056 B!

CTH sueiiky 4,84 m?
(0,45 < B<2)

5,4 | 1960 | E, =0,785 v 0!

2,4 | 1470 | E, =0,975 v %!

5,4 2940 | E, =0,865 v,
543680 | E,=0,88 v7%!
5,4 | 4400 | E, =0,96 o7%!
(0,8 <oy <3

Butoe  HEHJOHOBOE  BOJOKHO Bes — H=2,5 v:' 7
JuametpoM 250 MK ¢ ZAMHOH BO- opo-
Jokod 100 mm u o6BeMHBIM Be- IIeHHs

com_ 19 Kkz/u3 npn tomumse caos | 2,4 | 1125 | E, =0,94 v 013 .
44,5 mm, ypeJbHOH NOBEPXHOCTH
265 M2/m® ¥ IJOWAnX NOBepXHO- (0,75 <oy < 3)

& 2
ctH sfvefikn 1,4 M 2,4 | 1470 H-— 4,75 vpl[,75
2,4 | 5900 H =545 U}]{ 75
(016 <UH < 3v5)

Toppuposarnoe crekyosonokno | 2,4 | 1125 | E, =10,95 0;0'085 H=15,3 v,
JuamerpoM 37 MK C JJHHOH BO-
NOKOH 25—50 MM H 0O6BEeMHBIM (0,5 <oy <)
BecoMm 10,85 xe/m3 mpu TosnumHe 0,17
caost 51 MM, YIENBHON TOBEPX- 2,4 |1235 | E4=0,9 o
Hoctd 550 M%/M® u maowagu no- _0,12
BepXHOCTH siuedixd 3,25 m2 2,4 | 1470 | E4 =0,95 o

2,4 — | E,=1,04 B%1
(0,07 < B<0,5)

54| — | E,=0,9 B"13
(0,13<<B<0,9)
5,4 | 3680 Ey=0,9 UH_O'”
5,4 | 4400 | E, —0,905 v 012
(0,75 vy < 3)

Mpumeuvanne U,— ckopocTh Haferajoulero nMoToka Bo3ayXa B M/cex
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8. ABYXCTYNEHYATOE UCITAPHUTEJIbHOE OXJIA)KJIEHHE
BO3YXA

1) METOIXUKA PACYETA NPOLLECCA NBYXCTYNEHYATOTO
HUCHNAPHTEJIBHOTO OXJIAXJEHUSA BO3YXA

JIByxXcTyneHyaTOe HCIApHTEJNbHOE OXJaxKIeHHe BO3JdyXa MPOH3BOJUTCS
B BOJOBO3LYINHOM TenjooOMenHuudke (I crymenn) u B dopcyHOUHOH Mau HA-
capounofi xaMmepe (II crynenn). B I crynmeHu Bo3ayx oOxJaxaaercs B I0-
BCPXHOCTHBLIX TemJOOOMeHIHKaX, IHTaeMblx BOLOH, KOTOpas OXJaxAacTcsl
B CBOIO ouepe/[b B I'DajHpHe NpPH HCNAapPeHUH BOIbl B BO3IYX.

CucTeMbl KOHAMIHOHMPOBAHHA BO3AYXA C ABYXCTYHNCHYATHIM — HCHApH-
TeJLHBIM OXJaXK1eHHeM MOXHO KI4CCHQUUUPOBATL MO NPONYCKY BO3MyA\A
yepe3 rpanupHy (paboTamIlknc Ha Hapy:XHOM BO31yXe, Ha BO3jpyxe, VAA-
JISICMOM W3 MOMelleHHH; Ha CMeCH HApPYXKHOTO W yAaJAEeMOro BO3lyxa) H
no BuAy oxsaaauresncit I cTymeHm (C BOAO303JYIIHBIMH  TEIJIOOOMEHHURKA-
MH peKylepaTHBHOTO HJH percHepaTHLHOro THRA).

Ha puc. 5.2 nokasanbl mpouecchl ABYXCTyleH4aTofi 06paGoOTKH BO3AyXa
B CHCTeMe ¢ BOJOBO3AYIIHLIM pPEKyNepaTHBHBIM TeNsOOOMEHHHKOM, B KO-
TOpo# rpaiupHsi H KOHAMLHOHep padoOTalOT Ha O1HOM HapyxHOM BO3JYXC.
INocaenuuit npoxoauT MOBEPXHOCTHBIA BO3AYyX00XJAaIWTedb H OXJaxK/JacTcs
B HeM OT IlapaMeTpoB TOUKH / /10 COCTOSIHHS, CCOTBETCTBYIOLLEr0 104Ke 2
3areM BO3AyX Opollaercs HUPkYJIALHOHHOA B0J10., pa30pBI3THBAaEeMOi B
Kamepe b, W agnaGaruyeckd yBJAXKHAETCS M OXJAAKJACTCA A0 COCTOSHiIS
3. Ilpoxoasa uyepe3 NPHUTOUHBIA BCHTUJASTOP B M BO31YXOBOABI, BO31yX Ha-
rpeBaetcss Ha 0,5—1° u BblmyckKaeTcs B MOMELIEHHMC C rnapamMeTpaM#, co-
OTBETCTBYIOLUUMH TOUKe 4, a mocjle acCUMHUJALHK Telsld U BJ4ard E NOMe-
LIeHHH BO3JYyX MPHHHMAET NapaMeTpbl TOUKH J.

Oxnaxiedde BOAbI IJsi TelJIQOOMEHHIKA MPOKW3BOAUTCA 3a CUeT HClHa-
peHus ee B rpaadpue /' (W14 B KaMepe OpOLUCHHs), Uepe3 KOTOpPYK INpoO-
XOAHT HAPYKHLIA BO3AYyX C TlapaMeTpamH, XapakTepH3YyeMLIMH TOYKOH /.
IIpu aroM BO3AYX VBJIAXKHACTCH, TeMNepaTypa ero NOHHkaeTcs, a IHTaMb-
NYs MOBLIIAETCS 3a cUeT TeMJa 0XJaaxK1aeMOoi BoJbl

JLos MOCTPOEHHsI cXeMbl 3TOTO mpoliecca Ha [—d-guarpaMme HaxXOIAT
TeMIlepaTypy Hapy:KHOro BO31yXa MO MOKPOMY TepMOMeTpy fy, (TOYKa 6)
M yCTaHABJHMBAIOT TJIYOUHY 30HBI OXJ2K/IeHUS

At =ty «—1ty, epad. (5.10)

OObiyHO NpM OXJaKAeHHH Boiel Ha 5,5; 4 u 3° 3nauenua At NpuHUMA-
tOT COOTBETCTBeHHO 5,5; 4 u 3°.

Koneunyio temneparypy oxjaxKAeHHOH B rpaiupHe BoAbl (TOouka 7)
HaxXOoIAT H3 HOPMYJIBI

ts.x = tu, + A 2pad. (5.11)

[lpu mocTpoeHus mpouecca OXJaXKAeHHs BO3Jdyxa B BO31yX00XJalHTe-
ne (npamas [—2) caepyer uMeTh B BHAY, UTO

Aty = tg— 1.« > 27, (5.12)

XeaaTeJbHO IPHHUMATD BENUUUHY AL 505> 3%

PasHocth TemmepaTyp BOJAbl B BO3AyXooxJjaautede A NPUHMMAIOT
Aty=1tp.u—tax< 3° [danee HaxomaT TOUKy 8, XapaxkTepU3ymoLiyldo Hadash-
HYIO TeMNepaTypy noctynaiuleil B rpajupHIO BOJbL:

tyw—=ta«+ AL, 2pad. (5.13)

Ecnu suranbnust Bo3Ayxa B MOMeLIeHHH CyLleCTBEHHO HHiKe 9SHTaJbNuH
HapYKHOTO BO3JyXa, Halnpumep paBHa /s, TO uenecoo0pasHO HaipaBAATb
B rpagupHio ' BHYTPeHHHH BO3JAyX BMeCTO HapyxHoro. Torxa gajbHeii-
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MU pacueT OxJarKAeHHS BOIbl B rpafupHe MOXKHO BECTH, OTNMPaBJsAfch OT
ToukH 6’. Bona, mocrynaioomas B Bo3AyXooxJaaiuteldb A, GyaeT uMeTb 00-
Jlee HH3Kyl0 TeMIiepaTypy, ueM NpH NpPONycKe yepe3 TPaAHPHIO HapyIKHOTO
BO31yX4a.
Hanee BoluncasfOT KoapdUIHeHT 3P DeKTHBHOCTH HCMAPUTENbHOTO OX-
JaxaeHus: Boawl B rpaaupHe (no O. §1. Kokopuny)
t — t
Ey = -2t 2% 0,064 By 127 ! (5.14)
B. H M,
M3 npasoit yvactn ypaBuenusa (5.14) caenpyer, uro koadduudeHT opoite-
HUA B rpajiMpHe paBeH:

2,44
B (0,064 (s, 5 tu, )) 40,53 ,0.975
= ; — B.u Imy

B. H

(5.15)

r
B. K

KoHneunas 3HTaabIHS BO3/lyXa Ha BbIXOJe U3 rpadupHHU

Is = I, + B, (ts. s — tn ) KKaa/k2. (5.16)
Hanee no /—d-guarpaMmMe HaxoQAT KOHEUHYIO TeMIlepaTypy BO3iyxa IO
MOKDPOM\ TepMOMETPY fy,. 3aTeM onpeaedsior noddduudeHT 3ddexTHB-

HOCTH TeN,J000MeHa B TpagupHe E fosy (110 BO31yAY), MOABb3YACH HOPMYIOIL,
npeanoxmenson O. §I. Kokopuneim
r fe, = b, 0.18
poag = 1 — —=—"2 = 0,98 By . (5.17)
tcl - iml
Ionvuus BesnuuHy E 5osz, HaXOAAT KOHeUHyIO TeMNeparypy BO3JAyXa Mo
CYXOM) TEpVIOMETpy Ha BbIXOJe H3 I'pafHpHH

tgz = tl\:g -+ (l - 20311) (tc, — tMl) Zpaa. (518)

ITo U3BeCTHBIM BeJHYHHAM fc, M fy, | HafiJleHHbIM 3HAUeHHAM [, H

fw, CTpOAT Ha /—d-muarpaMme NpouUeCC H3MeHEHHS COCTOSIHHA BO3AyXa B
rpaiupue (/—10).

Tlpumep 5.3. B nomewennu spijtensiercs Qq=10000 xkas/u ssHOro Temia. Ilapamerpsi
HAPYKHOTO BO3AYXa: £ =30°C, ¢;=30% u /,=12,1 kxaa/xe. Temnepatypa BO31yXa, yXo-
JSILEro 13 IOMelleHus], J0MKHa ObiTe paBHa f5=21°C.

OnpedeluTb KOJHYECTBA BO3AYA3, KOTOpble HEOOXONMMO HPONYCTHTL 4Yepes [Pajnpdio
H BBECTH B MOMellleHHe.

Pewenue. 1. TlpoBoaum na /—d-auarpamme npsmyto /—6 u naxogaum £, =18°C. Ipu-
#iMaem BeqiuuHy At=2° u no ypaBheHuwo (5.11) nonyuaem ¢,  =1842=20°C.

2. IlpununaeM Af poay=3° u naxopum fp,=20-+3=23°, Cipoum npamyiwo [—2 1o
dy=const npu 1=23°C u npsamyio 2—I/I no I,=const, roria tM2=15,4°C

3. TlpuunmaeM 3¢¢eKTHBHOCTh Tpouecca 1eMI000MeHa B KaMepe OpolleHHs 5 paBuofl

E, =09 1 HaXoHM TEMNePaTypy BLIXOAAILEro H3 hee BO3AyXa

f3 =23 — (23— 15,4) 0,9=16,2°C.

4 TlpuauMaeMm HAarpes BO34yXa B BeHTUASITOpe paBHbM 1°, Torxa f4=17,2°C,
5. BoiuucisieM KOJHYECTBO BBOAMMOrO B MOMelleHHe Bo3ayXa no Gopmyne

Qs _ 10 000
T 0,24y (Is—1)  0,24-1,193 (21—17,2)

Gy ~ 9140 m3/4.

T1poH3BOIUTENLHOCTD BEHTHASITOPA By ¢ y4eToM moTeps BO3AyXa COCTaBHT
L;=9140-1,1 = 10000 m3/u.

6. IlpuunmaeM Afg=2°, torga no dopmyne (513) £, , =20+2=22°C, Haxo-un pac-

XOA BOAM, oxJaxaaeMod B rpaanpHe (¢ yueroM 10% wna mojorpes BoAn B Tpybomposo-
AAaX M yepe3 CTEHKH TPagHpHH)

v 10000-1,1 55 1
= = T/4.
r 2-1000 o 7/



7 BrupcaseM BeNHYMHY KosbduuueHTa opolieHHs B rpapupue mo gopuyre (515).

0,064 (22— 18) \>** 0,536 190,975,
= 227:990.18"+%°~ 0, 58.
B ( 2220 )

[Tonbayacy onpefeneHdem kosdduiuuedta opoileHus mo popmyrte (54), waxoauu
G, =W B, = 5500 0,58 = 3200 ke/4.
8 HaxoauM KOHeuHble MapaMeTphl BO3AyXa, BBHIXOAMIUIEro M3 Tpalupuu, nmo GopMmyie
(5 16)
Iy =12,1 40,58 (22 — 20) = 13,3 xxaas/xe.

Vi3 [—d-nuarpavmel crenyet, uro fy, =19,4°C.
[To gopmynam (517) u (518) Haxomum

£5, =194 + (1—0,98 0,58"'%) (30 —18)=20,6°C

9 Jlanee paccuuThiBaeM ¢ TnOAGHpaem TeM.I0OOOMEHHHK KOCBEHHOrO HCNAPHTE/bHOrO
oxaaxaenns (I crymenn oxsampenus), ¢opcynounyio kamepy (II crymens oxJaaxknaeHun)
U FPaJIHPHIO,

2) YCJOBUYM MPUMEHEHHS U ONITHMAJLHAS CXEMA CHCTEM
KOHAULUHOHUPOBAHUA BO3AYXA C IBYXCTYINEHYATbIM
UCNAPUTEJIbHbIM OXJAXJTEHHEM

JByxcTyneHYaToe HCHApHTENbHOe OXJaxKjleHHe, KaK H3BeCTHO, Haubo-
Jlee TIpPHEMJeMO B palOHAaX C CyXHM H XapkKuM KaumaroM. Ilpu JAByXcTy-
MEHYATOM OX/MAXKAEHHH MOXKHO JOCTHTHYTh 00Jiee HU3KHX TeMTeparyp,
MeHbIITHX BO3JAYXOOOMEHOB M MeHbIlIed OTHOCHTEJLHOH BJIAXKHOCTH BO3JY-
¥a B NMOMeUleHHAX, YeM TIIpH OJHOCTYNeHUATOM IIPAMOM HCHAPUTCIBLHOM
OXJIaXKIEH VM.

DddexT HelcTBUA CHCTeM C JABYXCTYIEHUATBIM HCHAPHUTENbHBIM OXJAK-
JeHHeM 3aBUCHT OT TpeOyeMBbIX METEOpOJIOTHUECKHX YCJOBHUH B IOMellle-
HHSIX, PACUETHBIX HAPYXKHbIX NMapaMeTpoOB W NPUHATOH TexHosoruu obpa-
60TKH BO3Ayxa. OnTHManbHblc U JONYCTHMblEe llapaMeTpbl BO3AyXa B IIO-
MenleHusax, perjaamedTHpyemble CHull anga remsoro BpeMeHH rojga, Impi-
pegeHbl B Taba. 2.1 u 2.2, I'urueduueCKue HCCIeIOBaHHs, BbilIOJHEeHHbie B
1963—1965 r1., nokasanu, uto KOMQOpPTHbIE YCJAOBHS B KUJbIX H OOLIECT-
BeHHBIX 3/1aHHUAX, PACHOJIOXKEHHBIX B CYXOM U KAPKOM Kaumare, obecledH-
BAIOTCS NPH CAeAYIOLUHA COYeTAHUAX TeMIIePaTyphbl, BJAXKHOCTH H CKOPOCTH
Bo3ayxa (rabua. 5.10).

Taoauuna 510
MapameTpsl BospyXa B Xuabix u OCIIECTBeHHbIx 3LaHMAX

ITapamMeTphl
Hccaegosarenu ‘ |
{, °C - % 1 w, Mjcen
M. C. Topomocos u H. A. ]_Lymep e e 23—25 { 45—55 ; 0,15—0,2
U. M Temnep (YaCCP) . . . .. 2324 45—50 l 0,15—0,2

Ilpu HaHeceHuH HaHHBIX Taba 2.1 u 510 Ha [-—d-guarpammy ImoJy-
yaercss 06JacTb, OTpaHHYeHHAA CBePXy W CHU3y Hu3oTtepMamu 28 u 17°C,
caesa Kpusoii ¢=40%, cnpasa JoMaHOil JuHMeH, NpoxoaAlleill MeXKAy U30-
tepmamu 17 u 28°C n KpuBbIMH ¢, paBHbIMH 80 u 55%. MakcuMaJsbHbie
SHTAJbNHS H BJArocollep)kKaHve BHYTPEHHero Bo3jyxa  COOTBETCTBEHHO
paBubl 14,65 xkxaa/ke u 14,4 e/ke, a MUHHMaJbHble SHTAJbIHS U BJArOCo-
nepxanue — 7 kxkasfke u 4,8 e/fke. O6GnacTn ONTHMAJbHEIX MapaMeTPOB
BO3AyXa B pafoueld 30He NMPOMU3BOJCTBCHHLIX TNOMelleHHH, B KOTODbIX Hpei-
yCMAaTpHUBAlOTCH TsxkKesas pabora W padoTa cpeldHed TAxKecTH, H300paka-
I0TCS1 KpUBOJYHeHHbIMH mapaJienorpammamu 7 u C, a obaactb, cOOTBel-
CTByIOIlaA MPOHU3BOACTBEHHLIM NOMCUICHHAM, B KOTOPBIX TpelyCMaTp-
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BaeT( s Jlerkas padoTa, H NOMeNIeHUsIM KUJIbiX M OCIIeCTBEHHBIX 3AaHHi, —
K] HBOJIMHCAHBIM TIapaJiienorpamMmMonm J1.

[TapameTpbl HapyXKHOro BO3Ayxa B paiOHaxX C CyXUM H KAPKUM KIH-
MaTOM IO MaTepHajaM MHOTOJIETHHX HaOJI0JeHHH NpUBeleHbl Ha pHC. 5.3.
3amrpuxoBaHHble obsactu orsevalor pmaHHbiM  CHull mas mapamerpos A
n B. CnpaBa 3tu o6s1acTu OTpaHHUHBAIOTCS JHHHEl MaKCUMaJbHO 0IY-
CTHMOIO BJIArocojlep:KaHusi BO3AyXa B KOHJIHLUHOHHDYEMbIX MOMelleHHAX,
CIeBa — JHHMAMA 5 yun H [f?, wuns  CBepXy — HaOmionaempivu B CCCP
MaKCHMaJbHLHIMH pacueTHHIMH TeMIepaTypaMu Bo3Ayxa (mo Amxabazny).
CHHM3Y — MHHUMAJbHBIMH pacueTHHIMH TeMmnepaTypaMu. Ecaum ToukH, Xa-
pPaKTEepU3YIOLUEe CEe30HHBEIE M CyTOUYHble OTKJOHEHH:, BhIXOAAT BIPaBO 34
guHdio d=14,4 ¢/Ke, To cUCTeMbl KOHIHUMOHHPOBAHHS C NMPHMEHEHHEM W<-
[APUTEJLHOrO OXJa)IeHus He o0eCNeunBalOT MOJAep:KaHUsl NpPelesbHbix
NOMYCKAEMBIX TRPAMeTPOR BHYTPEHHEro BO3AYXA; €CAW XKe OHH BHLIXOAAT 32
JUHMH Ty wuw, TO 50 @deKT HelcTBHS cuHcTeM Gyzrer Oosbplle PacyeTHOrO.

thu =ao,5'c(mux /
W

a
4 3gtAwxafod)

421k

DI
Wi
s

~

d=0

o HoBocubupckl
t* =23°({HoBoCUT ==

Puc 53 OG6aact# pacueTHHIX 1napaMeTPoOB HADYKHOro Bo3ayXa A u B B Temawii

MepHOK TOXa B PaflOHAX C CYXHM M JKaPKMM KJIHMATOM, NPH KOTOPHX OGeCneunsaeTcs

ynossaeTBopuTenbnas padora CKB ¢ mpuMeHeHHeM ABYXCTYNEHUATOro HCIAPUTEJBHOTO
OXJaXKAEHHA

[TukoBrie Harpyskn Ha CKB MoryT BO3HHKHYTb M3-32 H3MEHEHHsl 1eIJIOBDI-
JeJleHni B TIOMEIeHHsiX, M3-33 CYTOUHOTO HJIH CE30HHOr0 OTKJOHeHus ma-
paMeTpoOB HApYKHOTO BO3JAyXa oT pacyeTHuX. [lo Mepe npubianKeHus na-
paMeTpOB HAapyKHOTO BO3lyxa K JMHHH d=14,4 2/ke Bo3pacraer HeoOXo-
JAUMOCTh MMPUMEeHEeHUs] HCKYCCTBEHHOTO XOJI0Ia.

O cyTOYHBIX H3MEHEHHSAX MapaMeTpPOB HAPYKHOTO BO3AyXa B NOMeIle-
HUSX MOXHO CYIHTb TO METEOPOJOTHUECKUM  JaHHHIM, 06pasoTaHHLIM
M. b. Paskom. Pacnpenencuue touek Iu, 74, 184 n 194, oTBevalomee yc-
nosuaM Amxabana (puc. 5.4), CBRASTENLCTBYST O TOM, UTO BJAATOCOACD-
»KaHHe HapYXHOrO BO3/lyXa B TeYeHHE CYTOK pe3KO H3MeHSIeTCHi, NOCTHIAsST
MaKCHMyMa, KaK NpPaBujo, B BeuepHee BpeMsi. [103TOMY BnoJiHe BO3MOKeH
caydaii, KOrla CHCTeMa, 3aNpPOeKTHPOBAHHAst U pAaCCUMTAHHAS Ha VCJOBHs,
HabJgogaeMble B 13 %, He obecneudT TpeOyeMHIX mapamMeTpoB Bo3ayxa B
19 4. DT0 nosoKeHHe HCKJIIOUAECTCS, €CJaH NPH TPOEKTHPOBAHHM YUHTHIBA-
10T NMPOJOJIXKHTEJBHOCTL MEPHOAOB OTKJOHEHHS HAPY:KHBIX MapaMeTPOB OT
pacueTHHIX 3HaueHui#, a npu padpaborke CKB npeanycmatpuBamoT Heo0X0-
JMMble CpeACTBa (BKJIOUass HCTOUHHK X0J071a), NMO3BOJIAIONIME CBECTH HA-
PYLICHHST ONTHMAJbHBIX H [ONYCTHMBIX NMapaMeTpoB B TOMEMIEHHAX 10
MHHHMYMa.

Lk



Takum o6pasoM, MeTeOpOJOrHYeCKHe YCJOBHA B KOHAHUHOHHDPYEMoiX
NOMeILeHHsX NPH BCeX NPOYHX PABHLIX YCJOBUSIX 3aBHCAT OT COCTOSIHHA
HapyxKHoro Bo3ayxa [IpH cyxom M ropsueM HapyXKHOM BO3[yXe C BJaiO-
cojlepxaHueM, MeHbIIHM d=4,8 g/Ke, ¢ MOMOLIBLIO ABYXCTYNeHYaTOro HCHa-
PHTEJBHOTO OXJIaXKACHHSt MOXKHO IIOJIepXHBaTh JOObe mnapaMeTpbi
BO31yXa B TNIOMeHlcHHAX 0e3 [PHMeHeHHs [JOpPOrOCTOALIHX  XOJOHHJbHBLA
VialIHH

S

t%m%

|

th=9°C
(Awxabod)

o194

Puc 54 [ —d avarpaMMa ¢ HaHeCeHHeM MPOLECCOB ABYXCTYNeHYaTOro HCIApH
TeJLHOrO OXJaKIeHH:

a — TOYKA MaKcHMalbHOH pacuerdofi reMmuepartypnl HaDYXHOro BO3AYXa H MHHHMAaJbHOW
3HTA/bAKH 6 — TOYKa MAKCHMAlbHOH 3HTANbIHH HAPYXKHOrO BO3AYXa [MpH ONTHMAaJNbHOM
BNAaTOCONEPKAHHH BO3AYyXa B MOMEN(EHHSX, & — ToYKa MAKCHMAJbHOH SHTAJbIHH HapPYMXKHOTO
BO34YXa, NpPH KOTOpOH BO3MOXKHLI ABYXCTYNeHUaToe OXJaxJAeHHe W MNojaua NPHTOYHOTO BO3
AyXa ¢ MHHHMaJbHbiM paGOuuM INepemajoM TeMnepaTyp, & — TOYKa, XapaKTepH3yioulas CcO

CTOsSiHUE HapyXKHOT'O BO3AYyXa NpH If MaKe =17,1 kKkaa/ke u d==144 g/ke ¥ — o6hactb napa

MEDnpOB BHYTPEHHEro BO3AYXa, PEKOMeHAyeMas AJS XKHJIbIX H o6iMecTBeHHbIX 34aHHA Y3aGexku
crana, I” u [ — o6nacTb NapaMeTpos BHYTPEHHEro BOGAYXa B XKHJBIX H OOL(ECTBEHHLIX 314
HHAX, peKoMenfyeMasi ['opoMmocoBbiM H LlHnepom

OnTuManbHBle mMapaMeTpbl BO3AyXxa B IOMENICHHsiX Jerde OOecrmednTh
OpY HH3KOM 3HAaUeHHH 3HTAJbIIHH HAPYKHOTO BO3AYyXa, YeM NPH BLICOKOMW
4T0 oObAcHAeTcs Cosblled [MyGHHOHA OXJMaXIeHHs BOJB B rpajupHe u CO-
OTBETCTBEHHO OoJblUcH TIyO0MHOH OXJNaXKAEHHS BO3AyXa B BO3AYUIHOM
rensiooOMenHuke I ctymenn Orciona clelyer, 4TO CHHUXKATh IlapaMeTphl
BHYTPEHHETrO BO3lyXa IPH HEH3MeHHOM COCTOSIHHH HAapyXkHOro BO3/JyXa
MOKHO NyTeM MpPOMNYCKa depe3 TPAAHPHIO BO3AyXa, yAaJfAeMOro M3 IOMe-
eHHH.

TpebyeMmoe cocTosiHHe BO3AyXa B NOMELIeHHSX KHJIBIX H OOIIeCTBEHHA(
3J4aHuil NIPH pacueTe Ha IapaMerTpbl b ymaercst nmojfep’KHBaTh B TeX CIAV
yafX, KOTJa BJIaroCOlepIKaHHe HAPYXKHOTO BO3JAyXa He [peBblIaeT
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7,8 e/ke. JlomyckaeMblX napaMeTpPoB Bo3AyXa NpaKTHYECKH MOXKHO  10-
CTHTHYTb TOTAA, KOrJa BJarocojiep:KaHue Hapy:KHOTO BO3AYXa He [IPEBHI-
waer 14,4 2/ke. Ecin npu TakoM uium GJH3KOM K HeMy BJarocojeprKaHuu
B TOMCIICHHAX TpeOyeTcst TMOAAEPKHBATh ONTHMAJbHBIE apaMeTPhl BO3.y-
Xa, TO HeoOXONHUMO BKJIOUATb B JEHCTBHe HCTOUHUKH XOJIOfa, HAaNpHMeD
XOJIOAHJIbHBIE MalUUHBL,

PesyabiaThl pacyeToB CHCTEMBI KOHIHIHOHUPOBAHHSI NPH HEW3MEHHbLIX
HayalbHbIX DapaMeTpax HAapyzKHOTO BO31YXa, XapaKTepU3yeMblX TOUKOW
6 (cM. pHc. 5.4), MOKa3LIBAIOT, UTO NPH NMPOMYCKe Yepe3d TPajHpHIO YAAJA-
evMoro Bosgyxa c napamerpamu (=25°C, d=7,8 e/xke u ¢=409% BcaeacT-
BHe GOJNBLIOH TMyOHHLI OXJAKACHHSA BOALI B TPafupHe W BO3[yXa B TeIIO-
oOMeHHUKe yAaercs yAOBIeTBOPHTb TpeboBanus CHull maa npoussomcr-
BEHHBIX TIOMel[eHHH, B KOTOPBIX NPOH3BOAUTCS padoTa cpelHeHd TSXKECTH
C, 4ero HeJb3sl ObLIO Obl JNOCTHTHYTL NIPH NPONYCKe 4Yepe3 FPaRUpHIO Ha-
PV2KHOrO BO31yXa.

[Tepenaxg Temneparyp BO3AYyXa B TeIVIOOOMeHHHKe npu padore rpalup-
HH Ha Hapy>XHOM Bo3IyXe cocTaBasierT 40,5—24,5=16° a npu paGore Ha
ynaisieMoM Bosayxe 40,6—21=19,5°, 1. e. B ofoux cayyasx 3TOT Iepenaji
BechMa cymectBed. OTciofa OYeBHAHO, UTO eCJH CHCTEMA KOHIHUHOHHDO-
BaHHA BO31yXa He obecrnewuHBaeT TpefyeMoe cOCTOSIHHEe BO3ayXa B IoMe-
HIEHHAX, B KOTOPbIX npclycMaTpHBaercsi TsKesaas padora T u Bo3HHKaeT
HeOGXOQMMOCTh TpUMENEHHsT HCKYCCTBEHHOTO XOJIOAa, TO IepeKNIOUeHHE
rpajMpHH Ha OXJaxJeHHe KOHIEeHCAaTOPHOH BOJABl, KaK HHOTZA pEKOMCH-
ayercsi, HelleaecooOpa3HO K BeleT K HEONPAaBJaHHOMY YBEJHUYEHHIO 3Hepre-
THYECKUX 3aTPaT HA NPOU3BOACTBO X0a07a. KOHAEHCATOPH XOJOAMIBLHBIX
MallliH, BKJIOUaeMbIX HPH THUKOBBIX HAarpys3kax, HOIKHBHI CHaGxXKaTbcs 060-
POTHOH BOJOH OT CAMOCTOSITENb-
HOH TpajupHH.

Marepunansr pacueroB CBHIE-
TeNbCTBYIOT, 4YTO, HanpHMep, B
Awmxabage (cM. puc. 5.4) cHcre-
Ma C JByXCTYNeHUaTHIM OXJax-
nendeMm B 7 u 13 « 6yner co3na-
BaTb ONTHUMAJIbHblE YCJIOBHS BO
BCEX TMOMEIeHHsX, 3a HCKAIoYe-
HieM [OMeIleHHH, B KOTOPHIX
npexycMaTpHuBaercs TsXKedas
pabora T; B | ¥ — Bo Bcex mome-
UIEHUAX, 332 HCKIIOYeHHeM [oMe-
uleHu#, B KOTOPHIX TpeaycMar-
puBaercsi TsKenas pabora T u
pabora cpemHell TsRecTH C; B
19 4 6ymer co3maBaTb TOJBLKO
BEpXHHEe MpefesibHbIe JONYCTH-
Mble (HO JOCTATOUYHO TSAATOCTHBIE)
YCJIOBHS.

Hexoropoe Y"Iquetme METE-  pyc, 55 CxeMa CHCTeMBl KOHIHUMOHHDOBAHMHA
OpOJIOTHYECKHX YCJIOBHH B NIOME-  Bo3syXa C ABYXCTYNMEHUaTLIM HCIIApPUTEJLHLIM OX-
LIeHHSAX MOXeT OBITh LOCTHTHYTO 2 eHneM
MPONYCKOM dYepe3 rpagupHIO yaa- I — KoHpHLHOHUpYEMOE [OMelleHHe, [ — BO3AYXOOX/a-

auTenn I crymenu; 2 — dopcyHOuHasi KaMepa KOHAHIHO
JdAeMOT0o BO3avyXxa. I[JI;{ CO3J1aHud Hepa; %-— 06BOJHOR KaHasi; 4—6—Benwnsn-op KOHJHIHO
Hepa, 5 — BBITSKHAs 1IaXra, 6 — Kanaa pPeuwHpKysIsil

ONTHVAJbHBIX NapaMeTPOB B T10-  onHoro BosAyXa; 7 — KaHat afst NMOAAYH HAPYIKHOIO
MelleHHsIX BCeX THMOB B 1 © 19y  Bo3Ayxa «x rpanupue; 8- IpajHpHs; 9 — BEHTHIATOD
™ rpafupHd, 10 — HCIONHHTENbHbIE MeXaHH3Mbl; I/ W

B (pOpCYHOV-[HOH haMepe AO0JKHO 1V — crmapeHHubli Boag,yumblﬁ KjianaH; [2 — BO3AYUIHELT
KlanaH B KaHaae 3aGopa HapyXXHOTo Bo3iyXa AJs rpa-

OCYHIECTBAATLCS  NOJMUTPOIMUUC-  jupuu, 13— BosAyIURBA KJIamad B Kauane mast Tofauu
CKOe oxnax{ne}lue C UCIOJIbL30BA- HAa TpaJHPHIO yjalnsieMoro H3 [OMelleHHs Bo3anyxa, /4 -—
o TO K€, B BBITSXHON IU0axre, 15— Hacoc TpaiaHpHH,

HUEM OXJAXKAeHHOH BOIbI OT HUC- 16 — wacoc d)OPCYHom}oﬁ KaMeppl KOHAMLHOHepa; B —
TOUHMAA HCKYCCTBEHHOFO Xojona, ~ “'aroperyasmop. AT - anddepentuansunii — 1epmo-
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M3 u370XKeHHOTO BBITEKAIOT CJeAyIOIlHe MpPaKTHYECKHe TNpeNJIOXKeHHs
(puc. 5.5).

Has perylHpOBaHHsS BJIaXKHOCTH BO3Ayxa B mnoMemteHHax Il cTymers
KonaunuoHepa (dopcyHouHasi KaMepa, OpOLIAeMbli Cl0f) [OJIXKHa BCerna
(HabKaTbcs OOBONHBEIM KaHAJOM C KJIallaHOM, yMpaBJseMblM KOMHATHBIM
BJ1aroperyasaTopoM.

Jlnsi perynupoBaHHsi TeMNepaTypbl B I[IOMEIEHUSX, KpOMe Hapy:XHOro
BO3AyXa K TpajHpHe, ClefyeT MOJBOAHTb W BHYTPEeHHHH yHajsieMblii BO3-
IyX; COOTHOUIEHHE KOJHUeCTBA HAPYXKHOTO M yAaJssieMOro BO3lyXa cJeryer
HU3MEHAThL MO KOMaHJe¢ KOMHAaTHOrO AH((epeHunasbHOro peryadaropa TeM-
nepaTypbl 10 MOKDOMY TepMOMETPY, BO3AeHCTBYIOIero Ha B3aHMHOOOpAart-
Hble BO3JYIIHBIC KJalaHHI.

[IpHMeHeEHI0O HCKYCCTBEHHBIX HCTOYHHKOB JJIsi MOKPBHITHA NMHKOBLIX pac-
XOHZOB X0J107a ZOJIKeH NpeAuIecTBOBATh THIATEJNBHBIH aHAJU3 H3MEHEeHHst
CEe30HHBbIX M CYTOYHBIX KoJeOaHHil MapaMeTpOB Hapy:xKHOFO BO3JyXa H Tell-
JIO-BJIArOH30LITKOB B TOMeLeHHAX, TPH 9TOM MPU HCKYCCTBEHHOM XOJOLO-
CHa0XEeHHH BCeraa clelyeT WCIOAb30BaThb TPAAHPHIO K BO3LYXOOXJaaH-
Tesib | CTymeHH I NMpelBapHUTENBLHOTO KOCBEHHOrO HCIApPHTEILHOTO  Oh-
JIaXIeHUS BO3AYXa.

F'maBsa 6
OCYHIEHHME BO3J1YXA COPBEHTAMU

CopberToL — BeniecTBa, oOsafalouie CIOCOOGHOCTBIO MPH  COMPHKOCHO-
BeHUH C BO3JYXOM IONIOIATh U YAEPXKHBAaTbh B cefe B 3HAUUTENbHLIX KO-
JHYeCTBax rasnl miau mapel. OcylIKy Bo3nyxa copbeHTaMu lesnecoo6pasHo
IPUVIEHATD TIPH 3HAUMTENbHBIX BJIATOBLIICNCHHAX,  COMPOBOXKIAIOLLUXCs
HCOONBIUMMHU BHIACTEHHSIMH SIBHOTO Tellaia, H MpH HeOOXOAHMMOCTH NOJauH
B moMeleHua GOMbIIHX KOJHYeCTB HAPY/KHOTO BO3/yXa C BbICOKOH Hadasb-
HOH BJIA?KHOCTBIO.

Ab6copbuyus — HU3UKO-XHUMHUUECKHH IPOLECC TOTJIONIEHHs BeuiecTB HJN
rasoB TBePIBIMH TeIaMH HJH KHUAKOCTAMH, MPOTCKAWOIHI BO BceM OObene
norsioTHre 5. AGcopOeHTaMu MpaKTHUECKH SIBIAIOTCH KHIKHE MOIJIOTHTENH
(pacTBOpPLI XJIOPHCTOFO JIUTHS, XJOPHCTOrO KaslblHs, GPOMHCTOrO JIHTHSA 1
STHJIEHTJIHKOMb) .

Adcopbyus — npolecc NOMJIOIEHHS BEIECTB HJN Ia30B IOBEPXHOCTHIO
KUIKOCTH WJIM TBEpAOTO Tesna. ApcopOeHTaMH [NpakTHUYeCKH SIBJASIOTCS
TBepable Tena (AaKTHBUPOBAHHBIN aJIOMHHUE, OOKCHTLI, CHJIMKareJb H aKTH-
BHPOBAHHBIH IPeBECHDBIH yTOJb).

1. OCYIUEHHE BO31YXA ABCOPBEHTAMH

A6copGeHThl MOTYT MOIVION[ATh HJH OTJaBaTh BJAary B 3aBHCUMOCTH OT
pasHOCTH JNABJeHHH Mapa B BO3JyXe W HaA pacTBOpoM NoOrJoTHrens.. Pas-
HOCTb JABJeHHIl Mapa 3aBHCHT OT TeMIepParyphl H KOHUEHTPALUH pPacTBopa
KOHIIEHTpAIIHIO PAacTBOPa BLIPAX»AIOT OTHOLIEHHEM Beca pacTBOPEHHOro Be-
mecrsa g, (B k) kK Becy pactBopa W-g, (B ke) B mpoueHTax

e = —Em _ 100%
W+ gm 00%., (6.1}

rie W — Bec BoZBl B PalCTBOpe B Ke
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®usnueckde cBoHCTBa pPacTBOPOB XapakTepH3yioTcs (Pas3oBoi AHarpam-
Mo# (puc. 6.1).

V-o6pasHas KpuBasi — KPUOCKONUH1ECKAR KpUeas — XapaKTepPUsyer yc-
JIOBHSI HACBIIEHUS DPacTBOpa H AEJNHUT AUArpaMMy Ha BepXHIOI 4acTh, COOT-
BETCTBYIOMLYIO JKHIKOH (ase [, 1 HHIKHIOIO 4acTh, JeBas NOJOBHHA KOTOPOH
XapakTepuayeT YCIOBHS BblllaJeHHs Jbja [/, a NpaBas — yCJIOBHS BhINAe-
HHS KpucTaanoB [// u3 HachiLeHHOro pacTBopa. Touka B, Ipu KOTODO# OT-
CYTCTBYeT Xufkas (pasa, Ha3plBaeTCs IBTEKTUUECKOL TOUKOI.

=~
N 8
T o & > N ?.
o S =~ =
HSS- l% & s T > > §§100 [
95
+10 7 2x
+ { ! 4 / Eggo \\\ \\\ A,
g U bd S NN
cs IS 55 % NRKREH)
SBSY x 3 AN \ \0
a% -5 < 5 80 SN
< N S = &
SE - N ER 75 N
S8 I I 3% \\
s 2 70
P ER
rFids T '3 5 Qq% 65
25 [ 0 10 20 <30 -
0 4 8 12 16 18 Temnepamypa 3amepaamus
Kzwyz yrpodus 8 L pacmbopa 6 °C
Puc 6.1. ®daszoBasn anmarpaMma 11 pac- Puc. 6.2. OrtHocHTeNBHAS BJIAKHOCTB
TBOpa mosapeHnHo# coau NaCl BO31yXa B IIOTPAHHYHOM CJIoe HajR

BOJHBIMH pacTBopaMu cojell (Ha Ha-
KMOHHBLIX NPAMBIX yKa3aHa TemIepary-
pa pacrBopa)

Ha ¢asoByio anarpammy HaHOCST TakKe 3HAYEHHS aHAJIOra OTHOCHTEJb-
HOH BJIa’KHOCTH BO3/lyXa HaJ MOBEPXHOCTHIO pacTBOpa

P = Poers ! Ps

rie pp;cTB‘}prFOCTb BOJSIHOIO mapa Han [TOBEPXHOCTHLIO pacTtBopa B MM pT. CT, TNpR
TeMnepartype pacTsopa ! B epad;
Py— YNpYrocTh BOASHOTO Ilapa Haj MOBEPXHOCTBIC BOABL HPH TOH Ke TEMIepa-
Type B MM pT. CT.

IIpu TemnepaType pacTsopa Bblmle TemIepaTyph, COOTBETCTBYIOLLeH
KPHOCKONHUYECKOMY ~ COCTOSIHHMIO, YIPYTOCTh BOASIHOTO NaPa fpzers M BEJH-
YAHA @ (MPH MalbiX KOHUEHTPAUHSX) ABIAIOTCA (YHKIHeH TeMIepaTy)bl
3aMep3anus PacTBOpa M INPAKTHUECKH OJHHAKOBBLI JJISi PACTBOPOB pPas3/Hy-
HBIX coJjeil (puc. 6.2).

Ha /—d-nnarpammy (puc. 6.3) nanecensl KpuBHe HacChImeHHs BO3ayxa
Hal pacTBOpaMU COJIed C TeMIeparypaMu 3amepsanusi ot 0 go —40°C, Ha-
YHHAsL OT TeMIlepaTyphl 3aMep3aHHs, 3TH JHUHHH OTKJIOHSIIOTCS BJEBO OT
kpusoit =100%. Ilpn temnepatype Boaxyxa Bobime 0° KpHBble MOTyT pac-
CMAaTp{BaTbhCH KAK KDHBHIE OTHOCHTENbHON BJaZKHOCTH.

HnarpamMma 3aBHCHMOCTH MapUHANBLHOTO faBleHHs BONAHOrO mapa Haf
BOJHBIM PacTBOPOM XJIOPHCTOTO Ka/bLHSi, KOTOPOH MOXKHO MOJb30BATHCH H
AJIst pacTBOPOB JAPYTHX COJMell NpH Maabix KoHIeHTpanusx (mo 20%) u ¢
ONMHAKOBOH TeMIlepaTypoii 3aMep3aHusi, npuBeleHa Ha puc. 6.4. Amnano-
rHYHAst IHArpaMma npHBeleHa Ha PHC. 6.5 1Js pacTBOPOB XJOPHCTOTO JH-
THA.

ITornouterte Boabl H3 BO3JAyXa CONMPOBOXKAAETCS! BLILeJdeHHeM TeMJOTbE
THIDATALKH, PACTBOPeHHUs], pa3baBJeHds H KoHmeHcaunn. s pacrBopa
XJIODHUCTOrO KaJbliMsi 3TH JaHHble IPHUBEAeHH Ha pHc. 6.6.
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Puc 67 Cxema [poLecCOB Telio- H

BraroofMeHa B MOKDOM BO3JYX0OXJa

AuTede TNpH OpOIIEHHH COJNAHHM pa
CTBOPOM

A W B — IUHHH HAaCbIUEHHS] COOTBETCTBEHHO
Hazi PpacTEOpPOM H BOJOH [o— TeMrepaTypa
3aMep3aHHs pacTBopa

117



CxeMa Tponecca TelJO- W BJaaroo6MeHa B MOKPOM BO3IyXOOX.JTafuTesne,
KOTODLIIl OpolliaeTcss pacTBOPOM COJIH JAHHOH TeMIeparypsel, MOCTpOeHa Ha
f—d-nunarpamme, npuBefeHHol Ha puc. 6.7. Ilpn onuHaKOBO# TeMmeparype
803/1yXa, paccoia W BOABI BO3AYX TIOCJNe OpOLIEHHSI pAaCCOJOM (mpsMas
{—2—38) craHoBHTCS Cylle, yeM IIPH OpOIIeHUH BOJOH (mpsimas [—2/—37),
TaK Kax ds<<dy’.

HaunGosbuiee mpuMeHeHHe /s OCYLUIKH BO3JyXa NMOJYYHAM  XJAOPHCTSHI
waapuuin CaCly-6HoO u xnopucthiii LiCl,. CBoficTBa ux pacTBOpos npHBe-
zeHwl B a6, 6.1 1 6.2

Ta6auua 61
CeoiictBa pacrBopa CaCl,-6H,0

HCOHIeHTPALHS Ten.noemg(ocrb T;em;:epa-rypa TeMneparypa Y nenpunit Bec o=p acTB [pB
S| G | e |t a0y e | npl5i

0 0,998 0 100 — 1

1 0,98 0,4 100 —_ 1
2 0,97 —0,9 100 — 1
3 0,95 —1,5 100 — 1
4 0,94 —2 100 — 0,98
5 0,93 —2,5 100,5 1042,5 0,97
6 0,915 -3 100,5 1051,3 —

7 0,9 —3,6 100,5 1060,2 —

8 0,89 —4,3 100,5 1069, 1 —

9 0,88 —5 100,5 1078,1 —
20 0,87 —5,7 101,2 1087, 2 0,93
11 0,855 —6,6 101,2 1096, 4 —
12 0,84 —7,5 101,2 1105,6 —e
13 0,83 —8,5 101,2 1115 —
i4 0,82 —9,4 101,2 1124,4 —
15 0,816 —10,5 103,2 1134 0,87
16 0,796 —11,7 103,2 1143,8 —
17 0,78 —13 103,2 1153,4 —
18 0,77 —14,5 103,2 1163,2 —_
19 0,76 —15,8 103,2 1173,1 —_
20 0,75 —17,6 105 1183,1 0,78
21 0,74 —19,4 105 1198,2 —
22 0,73 —21,5 105 1203,3 —
23 0,72 —23,8 105 1213,7 —
24 0,71 —25,3 105 1224 —
25 0,7 —29 107,3 1234,6 0,7

Tabaumna 62
Ceoiictea pactBopa LiCl
Y nenbHbll
M a =
Cougurpaura | ey | Towcyiiyty | Teneniiyea | Brscth,| weeTon | @ Pacry 7
° B kKaa/Ke 2pad B 2pad B 2pad K2 Cex[M? | g xarys npu 20°C
0 0,998 0 100 —_ —_ 1

7,8 0,901 — 8,89 102, 11 1,3 1045 0,94

15,5 0,831 —21,2 105,28 1,68 1085 0,85
20,2 0,778 —36,8 109,4 2,16 1119 0,8
25,3 0,739 —B6 114,5 2,75 1150 0,68
29,7 0,71 —67,8 120,27 3,67 1181 0,55
33,6 0,687 —40 128,1 4,82 1203 0,45
37,1 0,666 —17,2 131,63 6,55 1235 0,35
40,4 0,647 2,55 136,57 9,74 1257 0,2
43,2 0,631 14,49 141,08 13,8 1279 —
45,8 0,617 30,25 145,13 — — —_
48,2 0,604 56,11 149,02 — — —_
50,4 0,59 68,89 152,78 — — -
52,4 0,58 82,22 156,11 — — —
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OTHoCH1€e/IbHYIO BJIAXKHOCTb BO3AyXa MOXKHO IIOHH3HTH C  TOMOIIbIO
pacrBopa LiCl go 14—23%, a ¢ nomomnio pactsopa CaCly-6H,O 1o
45—48Y%,.

[Tpouecc aGcopOUMKM MOXKHO OCYLIECTBJATh B KaMepax OpOIIEHHsS] KOH-
JHIHOHePOB, BLITOJHEHHbIX H3 KOPPO3HOHHOYCTOHYHMBHIX MaTepHA/IOB ¢ Ce-
napaTopaMH NMOBLIIEHHOH HafeXHOCTH, a Tak:xXe B CHellHaJIbHBIX abcopOilir-
OHHBIX anmaparax.

KosddpHuueHT opomenus Bo3yxa pacTBOpoOM paBeH:

L—1y

pacTB (tpacTB. K

BpacTB = Ke/ke, (63)

c !

pacTB. W

rie Iy B Iy — rennocofiepXaHua BO3gyXa 40 H TOcTe OpOLLEHHSI B KKAA[KS,
tpacra.u ¥ {yacrp. x — TEMIepaTyphl pacTBOPa IO M NOc/e OPOmEHHA B 2pad,

Cpacte — YAENbHAA TEMJIOEMKOCTb PACTBOPA B KKaA[K2-2pad.

KoneuyHasi KOHIEHTpalusa pacTBOpa IO BEIXOZE M3 KaMepbl OpOIUeHMS
WM Ipyroro aGcopOUHOHHOrO amnmaparta BblpaxKaeTcsi ypaBHeHHeM
&1
gy = ) 6.4
1000 Bpacrn

KoHneHTpanuo pacTBopa HeoOX0AUMO NOALEPKHBATH Ha  3aJaHHOM
ypoBHe, 115 dero 10—209% pacrtBopa mponyckaeTrcs 4yepe3  pereHepartop,
HarpeBaeMblid mapoM c gasieHueM 0,15—1,7 «I'/cm? wiu ropsiveli BomoM
Harpes pacTBopa KOHTPOJHpPYeTCS 1O TeMIlepaType, KOHIEHTPAUUH HJIU
yIleJIbHOMY Becy.

KonuaectBo pacTBopa, KOTOpOe JHOJMKHO IHPKYJIHPOBATL B CHCTEME, Oli-
penensieTcsi JOMYCTHMBIM OTKJOHEHHeM KOHUEHTpanuu or 3ananHoir. Or-
KJIOHeHHe KOHUEeHTpalun Ae o0blyHO npHHuMalotr pasHuiM ot 0,001 no 0,003.
Ko/sHuecTBo LHPKYJHPYIONIEro PacTBOpa ONpelessiioT 1o GopmyJie

e—Ae
gPacTB - WB —l' gm = 0,001 L'Y (dl—“ dz) —‘A—e— Ke/"l. (6‘5)
KOJTH‘{QCTBO paCTBOpa g;gc_‘_n, HeO6XO}1HMOFO 19 3alloJJHEeHUsI CHCTEMDLI,

OrIpe/lIeaJ'IﬂeTCH ee eMKOCTbIO V B M3 W yHeJqbHbIM  BECOM DAcTBOPA  Ypacrs
B Ke/m

6 =Vy Ke. (6.6)

pacTB pacTB

1) OCYHWEHHUE BO3AYXA NPH EI'0O KOHTAKTE C PACTBOPOM
XJOPHUCTOrO JUTHUA

BoinosneHHble 3a NocjegHee BPeMsi HCCAENOBAaHHs CBUAETENbCTBYIOT O
TOM, 4TO OJHH U3 Haubosee 3(p¢peKTHBHBIX aOcOpOEHTOB — 3TO PacTBOpP XJO-
pucroro jutusi. Ero gocronHcrBa — GakTepHIMIHOe NEACTBHE H Ge3Bpej-
HOCTh JUIfl JIIOeH, BO3MOXKHOCTh HarpeBaHHs H yBJaXKHeHUs BO3AyXa B XO-
JloAHoe BpeMs TOa, BO3MOXKHOCTb pereHepalHH pacTBopa HOJOTPEBOM HH3-
KoremneparypHoi Bojo#r ot T2LL uau TensoBHIMH OTXOAAMH HPOMBIIIJIEH-
HeIX npennpustui. HenocraTok pacTBopa XJOPHCTOrO JIUTHA 3aKJII0UAeTCs B
€r0 KOPpPO3UOHHOM [efCTBHH Ha MeTaJljbl, BHIHYKAAIONIEM 3alUIIaTh Ten-
JIOOOMeHHbie anmnapaTbl ¥ NPU/Aeramiile K HAM IPHUTOUHBIE BO3AYXOBOIBLl C
[IOMOIIbIO YJIYULIEHHBIX TMOKPHITHH WM BBENEHUs B PacTBOp HHTUOUTOPOB
CxeMa CHCTeMB! KOHIHMLUUOHHPDOBAHHSA BO3JAyXa C YCTAHOBKOH HJs ocylle-
HHUsI BO3/lyXa PacTBOPOM XJOPHUCTOrO JIHTHA NOKa3aHa Ha puc. 6.8.

[Tpoxoast yepe3 oCylHTeNbHYIO KaMepy /, oGpaGaTEBaeMbiii BO3AYX KOH-
TAaKTHPYeT C PAacTBOPOM XJopHucToro JHTHA. CHauaga 3TOT BO3AYyX OCYyLIaeT-
CA M HeCKOJbKO OXJIaXKJAaeTcs, a MOTOM OXJaxKAaeTCs H yBIaxkKHAeTCSA IpH
[OCTOSAHHON 3HTAJBNHH, POXOAS Uepe3 (POPCYHOUHYIO MJIHM HACAMOYHYIO Ka-
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Mepy 2, rle KOHTaKTHpPyeT ¢ HenpepblBHO HUPKYJIHPYIOLIEH BOI0M [TocTy-
naloumil B kaMepy I pacTBop NpejBapHTeJbHO OXJaxiaercds B BoJAopac-
COJIbHOM TeNJo0OMeHHHKe 3 BOJOH H3 BOAONPOBOAA HJH, UTO 00OBIUHO 3K0-
HOMHYCCKH BBITOAIHEH, BOLOIH H3 060pOTHOH CHCTEMH OAJIAXKIEHHs, HMEUEeH
B cBoeM cocraBse rpagupHio 4 UeM HHXKe remmepaTypa OXJa)aalollled BO-
IbI, TeM, IPA BCeX MPOYHX PaBHBIX YCJIOBHSAX, HUXKe TeMuepaTypa pacrsopa
napuHalbHOE IaBJeHHe BOASHOrO napa Hajg ero NOBEPXHOCTHIO, a CJIeAo-
BaTeJIbHO, TeM GoJblle MOKeT ObITb ocyuied Bo3fyx UYactb o0OelHeHHOro

A
A /—1—-—]
!
1 2
[
|
Hapymneiu :
Bozdyx 1’
]
| 10
- 5T - —
T * Yy
|
| § F {
} t }eacmbon
I _J J
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‘1 .l
A U
1
|
l
| Hag dmwu
e

Lacmbop

Puc 68 IlpunHuunna IbHafg cXeMa CHCTeMbI KOHAHUHOHHPO
BaHHA ¢ OCYWHTETLHOM KaviepoHl  M4TaevOnm pacTBOPOM
abcopbeHTa

I — KOHJHUHOHHPYEMOE MOMemeHHC / — OCYWIHTeNbHass Kamepa
? — ¢popcyrouHass MaH RacajqouyHas Kamepa paGo1alolias B PEXH
Me ORHOBPDEMEHHOIO H303HTAJbHIECKOro OXTarKAeHuss u YyBlax
HeHHsi 3 — BOJOPACCONBHBLI TeMJI00OMeHHHK OxlafuTeNs 4 — rpa
BHpHA &5 — Hacoc AR TNepeKaykKH oOTpaboTaBliero pacreopa 6 —
TeNJOOOMeHHHK 7 - KaMepa pereHepauuu pacrsopa & -— Bolopac
cOnbHul TeNNOOOMEHHUK NogorpeBarenb 9 — raman yAATACUOTO H3
noMellleHHsl OCYLIEHHOro Bo3ayxa [0 — ganopHpep

pacTBopa nocje kamepbl I HacocoM 5 nepekauupaercsl yepe3 TemuiooOMeH
hHHK 6 B KaMepy peresepaliid pactBopa 7 PerenepupyeMblil pactBop 5ono
rpeBaeTcsi B NPOTHBOTOYHOM TelJIoOOMeHHHKe 8 HH3KOTeMIepaTypHON Bo-
104, Gaarogapst yeMy B KaMepe 7 NPOHUCXOAHMT BHIIapHBaHHe paHee IO-
rIOUIeHHON BJarH M BOCCTaHOBJeHHe IepPBOHAUAJbHOH KOHIEHTPALHH XJO-
PHCTOTO JHTHA

I'opsunii BOCCTAHOBJEeHHBIH pPacTBOp HanmpaBiseTcs K KaMmepe ocylle
H¥dA, NONYTHO NMOAOTpeBas B TelooOMenHuKe 6 oOelHeHHLIl pacrBop, IO
(TV\IIAKUKKH Ha perenepaunio Yepes perenepartop mesnecoo0pasuo MHpoImy-
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cKaTb JAUOO CyXO# Hapy:KHbI BO3IyX, JUOO ynajseMbli H3  MOMEILEHHH
BO31lyX, €CJIM napuuajbHoe JAaBjeHHe cOJepiKallerocss B HeM BOASAHOTO Napa-
HI/Ke TaplnalbHOro RaBjeHUst BOLSHOTO napa B HapyxHOM Bo3zayxe. Ilo-
CKOJIBKY B TeYeHHe Ce30Ha OCYUIKH COCTOfIHHe HapyXXHOro Bo3fyXa H3Me-
HfieTCA, clefyeT Bcerja mpelycMaTpuBaTbh yCTPOHCTBO KaHaja 9 Aas mpo--
nycka yepes xamepy 7 yAaadseMOro oCyIeHHOTO BO31yXa.

Kamepa [/ moxer OblTb QOpPCYHOUHOH WM miIeHO4HOH. B  mocienqHeli
pacTtBop XJOPHCTOrO JIMTHSA CTEKAeT o NOBEPXHOCTH CeTOK M3 HepacTArH-
Baollcrocst MatepuaJa (HanpuMep, o [MOBEPXHOCTH CETOK H3 TEXHHYECKOTO
KanpoHa)

Tenso- n Maccoo6men npu o6paboTKe BO3AyXa PACTBOPOM XJIOPHCTOrC:
JUTHS B ORHOPSIAHON (POPCYHOYHON KaMepe, OGOPYNOBAaHHOIl IeHTPoOexK-
HbIMH TaHTeHUHAJbHBIMH (OPCYHKaMH C AMAMeTPOM BHIIYCKHOTO OTBEPCTHSA
2 MM NpH NMJIOTHOCTH pacnoJioxenusi gopcyHok 30 wr/m?, usyvancs B HH-
cruryTe rennosnepretuku AH YCCP. B pesynabrare Oblia ycraHOBJEHA cJe-
Ayolilass 3aBUCHMOCTD:

1,48 11,4
a, = 34000 Bpacrs KKQA/M? 4 2pad , 6.7y
rie ap— Ko>QdUUHEHT OTAayd NOJNOTO TENJa, OTHECeHHOro K elWHAlle JIONePeyHOro
CeueHHsl KaMepbl, B kKaa/m?-u-2pad.
e S 6(11%12) (68)
n Fe A tep.a !

Atcp. a— CPellHeapu(MeTHYecKass pasHOCTb TeMIepaTyp BO3AyXa H PacTeBopa Bepad,
U — CKOPOCTb ABHXKEHHs BO3AyXa B MONepeyHOM ceuenuH kamepsl Fyx B #/cex (B
SKCHePUMERTAX CKOpPOCTh BO3jyXa H3MeHanaacs B npeaeaax or 0,1 .o
1 afcek)
BGJIH‘JHHy KOS(b(bPluI/IeHTa OTAauYu ABHOTO TemJjaa PEKOMEHJOBAHO OIIpehe-
JATH 110 YPaBHEHHUIO

1, 1,
o, = 3400"° Bl KKaA/ME-4-2pad . (6.9):
TennoTexHHUECKHH pacueT OCYMIHTENIbHBIX (POPCYHOUHBIX KaMep, paGo-
TaloUWMX Ha pacTBOpe XJOPHUCTOro JHMTHS, NPOH3BOAST B CJAeAyIOlleH Noc/ce-
J10BaTeJbHOCTH.

1. KoHeunyio reMmepaTypy pacTBopa B NOAJoHe KaMepbl NpPUHHMAIOT Hd
5-—7° Bbillle cpeHeH TeMNepaTyphbl OXJaxk Aalouie BOLb

tpaCTB. K = tcp. Bogs T (5 = 7) 3Paa . (6.10)-

2 KoHeuHyl0 TeMmepaTypy OCYUIeH-
HOTO BO3/yXa MO CyXOMY TePMOMETPY MO-

8¢

naraioT Ha 1—2°  Buue remmepatypsl S377[ L INNLL [
pacTBOpa B MOJAONE 35 ANRNG
fo, — t (1 —9) 2pad. (6.11) % O
cg — pacw.h‘% - epao . 6. 85 [N
2 ( %E 15 b \—1 \3’?%\\ 2
> = N Ny
3 KoneuHoe mapuuanbHOe jxaBJeHHE N \\,;fﬁr SSENS
BO.IIHOTO Napa Haj IOBEPXHOCTbIO pac- §§ O NS R
1B0pa MPHHUMAIOT TaKUM, YTOOBl OHO Ha g [ AN
|—2 mm pr. cT. GBIIO HHXKE IADIHAJLHO-  § g,,,Hr ' b
R

ro nasjieHdsa pnapa B Bosayxe. Jajsee no 5 3 v
P—eg-nnarpamme (cMm. puc. 6.5) Haxomar Kowuenmpauus pecmbopa LiC1 87,
HAuaJbHYK M KOHEUHYI0 KOHLEHTDaluH

€1 1 € XJOPHCTOTO JIMTHA, a No pHuc. 6.9 Puc. 69. Koneynaa reMmepaTtypa BO3
- KOHellHy}O TeMHepaTypy OCymeHHOFO lexa no MOKPOMY TepMOMeT\py B 3aBi
BO3nyXa no MoKpomy tepMomeTpy. Iloc-  cumoctn or xomuemrpamum xiopucroro
Je 31010 Ha [—d-guarpaMMe CTPOST JiH-  JHTHSL ¥ TEMTEDATYDhi BOJb, OX1ax1a
HUIO NIpOUecCa OTYWIeHHMS BO3Nyxa pac- [OWeH pacrsop, Zog, (mo M M. Hep
TBOPOM H BBHIUHCIASIOT KOJHYECTBO OTBO- HOﬁ““bc"OKY'C %asfa OSP)QM“@BY .
AAMOTO refta 1 Biaru. I — nuuHs1 HachiuleHHUs (Epneyﬂmpolsotmo)
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4. 3apmaBasicb BeJWYHHOH IIOJOTrpeBa pacTBoOpa, ONpelendlor ero Ha-
YaJbHYIO TEMIEpaTypy

tpacts. u = tpac'rB. K~ Atpacrs epad . (6.12)
5. OnpeessiloT pacxo/ pacTBopa Mo ypaBHEHHIO
Qz
Gpacra =TAlL (6 13)
pacTs “pacTsB
rie 2 — xo3thdHUHERT ANf yueTa TemNoTH pasbaBieHHs pacrTBopa, pasueiit 1,05,
Cpacrs— YAeJbHAs TENJOEMKOCTL PacTBOpa B  KKaa/ke-epad,  IPUHHMaemas o
Tabma. 6.2.

6. BoiuncaanT ko3 duunenT opoweHus B, M KO3IQQUUHEHT Temo-
OTHAAYH ¢, 4 TAKXKe ONpefessiorT IJIOIIAjb NONEPEeYHOro CeueHH§ Kamepbl
Qn _ G, —1y)

- 1,8 pl,4
on At 3600 v° B™* Aty ,

2
me,
a

10C/Ie Yero nogGHPaOT KaMepy W NPOU3BOAAT pacdeThl BCex TeMI000MeHHHU-
KOB H pereHepartopal.

K HemocrarkaMm ¢OpCYHOUHBIX KaMep cJeAyeT OTHECTH 3abuBaHHe (OD-
CYHOK BBIMAfamileil U3 pacTBopa cOJbI0 H MOBHIUIEHHBIN YHOC pacrBopa ue-
pes cemapaTopsbl.

OaHMM M3 BaXKHBIX JOCTOHUHCTB NJIEHOYHBIX Kamep fiBAsieTcsl  MeHbIlasl
ONacHOCTb CPbIBA W yHOCa KamesJb pacTBopa. PafoTy 3THX KaMep H3yvauu
M. K. Tepeneuxas u H. H. [TaBnos?. Onu yctaHOBHJIH, YTO KO3 PHUUHEHTb
TeNnJ0- U MACCOOTAAYM He 3aBHCAT  OT KoHHeHTpauuu pacreopa (30% <
<e<(45%) u cpefHeapudMeTHUYECKOrO TeMIIePaTYPHOTO Hamopa MeXuLy
cpefamMu [2° < (faon — fpacrs)<<  15°] ¥ B HccrefloBaHHBIX Tpefeslax #ABJISA-
10TCst QYHKIHeH CKOPOCTH BO3AyXa.

ITpy 31OM OBLAH MOJYUYEHH CJAeAyOliiHe 3aBHCHMOCTH, XapaKTepuayiollue
TEemnJa0- H MaccoofMeH B MJIEHOUHOH KaMepe ¢ CeTKaMH H3 KampoHa:

Nu, = 0,071 Re"®™; (6.14)

N, = 0,064 Re”® (6.15)

(mpu 2500<CRe < 8000 n opomeHHH paccojoM ¢ HHTeHCHBHOCTbIO 160 <
< Gy, 400 k2/m-u).

3a ONpeieJAIMi pa3Mep aBTOPBI NPHUHSAU 3KBUBAJEHTHBIH AHaMeTD
UieNld MeX1y KanpoHOBHIMM CeTKaMH, a (PH3HyecKHe mapaMeTpbl OTHeCJaH K
cpenHell TeMmepaType TOrpaHHYHOro caos. UHciaeHHble 3HAYcHUSA KO3hPH-
UHEHTOB TENJIO- H MacCOOTAAuH, NoAcYMTaHHble Mo dpopmymam  (6.14) u
(6.15), mpuse/JeHnsbl B TabJ1. 6.3.

[Tpu pelreHHH NMpaKTHYeCKHX 3ajay BOSMOXHLI TaKue COYeTaHHS HAYaJb-
HBIX U KOHEUHBIX MapaMeTPoB BO3AyXa M PacTBOpa, IIpU KOTOPHIX 3afaHHbie
KOHEYHBble BJIArocojepKaHue M OTHOCHTeJbHasi BJIAXKHOCTh BO3AyXa HeNOC-
THXKHMBL. B 3THX cJydyasx KOHewHoe BJarocofepKaHHe ds U KOHEWHOE map-
uHasbHOe AaBJeHHe MOTYT ObITb ONpeleseRbl H3 COBMECTHOTO pellleHHs CH-
CTeMbl ypaBHeHuH

di—dy Py +py - _
G 1000 = Ff ( 9 ppacrs) ’ (6.16)
. 36 dz
Py = 622 -+ dy ’ (617)

{1e Bg— GapoMeTpHuecKoe faBjeHHe B MM PT. €T.;
Ppacrs— CpeflHeapHMeTHIECKOe JaBJeHHe BOASIHBIX [ApOB HAaj PACTBOPOM B MM .pT. CT.

! PacueTnl pereneparopa M TeNJOOGMEHHAKOB HAMH ONVUIGHH. PeKoMeHAyeTcst NMOJb30-
BaTbcst Kuurofi UepnoGenbekoro M. M., Kpemnesa O. A, u Uaszapora A. C. «Temnoncnos-
3yIOmHMe YCTAHOBKH IJs KOHIHMUMORHpOBanusi Bo3gyxa». Man. AH YCCP, Kues, 1958.

2 Crp. 122—126 nanucauu npu yuactuu uux. H. H. [Tasaosa.
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TaG6anua 63

BHaveHHs Ko3(dHUHEHTOB TEMJO- M MaccooTnayd npH o06paboTKke BO3jyXa pacTBOpPOM
XJIOPUCTOro JHUTHS 3 INIEHOYHO-KOHTAKTHOH Kamepe

BesMUHHE 2% H 3 IIPH CKOPOCTH BO3JYXa B JKHBOM CEYeHHA
KaMepbl B M/ceK

HaumeHoBaHHe
2 3 4 5 6
Kosdpdpuuuenr  TemsooTaaunm oy B
KkKaa(m®-q-epad . . . . 9,5 14,5 19 22,8 25,5
KospduieAT MaccooTRauH B B tca/m2
X4-MM PT.CT. . . « . . - . . . .| 0,0425 | 0,054 0,064 0,072 0,076

INMpumeuanue Kosbh@puUUEHTH o [OACVHIAHbL [IPH cpeAHeaDHOMETHYECKHA MNepenajax TeMmne
paTyp BO3AYXa H PacTBOpa, a KoaQdruHeHrbl B — npu cpeXH~2pUpMeTHHECKMX Mepenagax NapuHalbHbiX
RaBJIeHHH

PercHepallisi pacTBopa IPOU3BOAUTCS METOAOM BO3AYIIHOH AecopOuuH B
aHaJOTHYHOH NMJeHOUHO-KOHTAaKTHOH KaMepe. PacTBOD NpejBapuTe/]bHO IO-
JorpeBaeTcs B TeNVIOOOMEHHHMKE, NHTAeMOM HHU3KOTeMIepaTypHOH BOLOH
(mopsaaka 80—70°C). Bﬂaronapﬂ MOZOrpeBy NapuHasbHOe AaBjeHUe BOLSA-
HbIX MapoB HaJ MOBEPXHOCTHIO PACTBOPa CTAHOBUTCA 0oJjee BBICOKHM, 4eM
mapuuaJbHOe HaBJcHHe MapoB B BO3AyXe, BCJAeACTBHE 3TOTO paHee IOTJ0-
[eHHAas BJara BbITapuBaeTcss M KOHIlEHTpalHs XJOPHCTOrO JIMTHS BOCCTa-
HaBJIUBAeTCsl,

Jlnsi pacuera mpouecca AecopOuuu MOryT ObiTb HCHOJAb30BaHbl ypaBHe-
aus (6.14) u (6.15).

Uepes pereHepallHOHHYIO KaMepy cjeflyeT MPONyCKaTb BO3AYX, yAafdse-
MBIl H3 KOHAHIUOHHPYeMBIX NMoMemleHu#, 160 o B OOJBWIAHCTBE CJAydUaes
Bonee Cyxofl, Y4eM HapyHBEIH BO3AYX.

BoccTaHoBJAeHHBIE  pacTBOpP, MNOLaBaeMbld B OCYIIUTENbHYIO KaMepy,
TpeABapPUTENbHO OXJaXAaeTcsi B TEIIOOOMEeHHOM aliiapaTe, MHTaeMOM 000-
POTHOH wsu BOAONPOBOAHON BoAOH. Ilojorpes pacrBopa NpH ero KOHTakKre ¢
BHEIUHMM BO3AYXOM B IJEHOUHOH OCYIIHTe/NbHOH KaMepe aBTOPbHl pPeKOMeH-
AYIOT NPHHUMATh DABHBIM Af e, =2° TensioBoli u rufipaBiuyeckuil pacue-
Thl TEMJOOOMEHHHKOB AJA NOAOrpPeBa M OXJIAXKJeHHS PacTBOpa aHAJJOTHYHbI
pacueraM BOXOMOAOrpeBaTeneil ¥, Kak o6WleM3BeCcTHble, 3[ech He paccMmar-
pusatorca. Pacuer yBmaXKHHTENbHOH KaMepbl, paGoTaomell B H303HTaAbIHU-
YeCKOM peXKHMe, PUBefieH B TJase d.

PaccMoTpuMm npumep pacdera Temsio- ¥ Maccoo6MeHa B IJEHOYHBHIX OCy-
1IIMTeTbHOH W pereHepamuoOHHON KaMepax.

llpumep 6.1 (puc 610). B maexHounoit KaMepe Heo6X0LH MO OCYLlIPITb 10000 kef« BO3-
Ayxa, UMEIOUIero HauajbHele MapaMeTpsl 1—30C ©1=50%, =136 ke, I,=
=15,5 Kxaafke u Py=162 mm pr. ¢T 10 KOHEMHBIX :napa\ieTpaBt =27°C, ¢=30%,
dy,=6,8 efke, I1,=10,7 kraafxe u P;=8 mm pr. cr. Havanbnas KOHueHTpaunﬂ pacrsopa
xaopucroro autusi €,=43,4%, HauaibHasd © KOHEYHAas TEMIEPATyphl PacTBOpa COOTBETCT
BeHHO 24 u 26°C, mauajgbHas M KOHCUHAs TeMmepaTypel OXjaamjaioueill 060pOTHON BOALI
cooTBercTBeHHO 26 M 24°C.

OnpepennTs BeJUYMHB [IOBEPXHOCTH KOHTAaKTa B KaMepaX OCYyLIERHst M DereHepauuy
Tpebylomeecst KOJHUECTBO XJOPHUCTOTO JUTHA, KOJMHYECTBO DacTBOpa M ero KOHeYHble KOH
UEHTPAUMH NOC/Ie OCYMIEHHS W pereHepatiu

Pewenue Pacuer xameps:r ocywernus. 1. OnpenensieM KOJHYeCTBO OTBOZHMOIO B Ka
Mepe OcyIUeHHsi IBHOTO, MOJHOTO M CKPBITOrO TenJa:

Qi=0Ggcp (£, — & J = 10 000-0,24 (30 — 27) = 7200 kxaa/u;
Q=G ({1 — 1) =10000 (15,5 —10,7) = 48 000 xkax/4;
Qexp = Qu— Qq = 48 000 — 7200 = 40 800 «xxaxr/4.
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2 TlpuHuMaeM CKOPOCTb BO3AYXd B :hHBOM CEUEHHH KAMEpH OCYIEHHS paBHOW 5 afcex
Toraa cornacuo Tabn 63 g =228 nkaa/m2-4 2pad u P=0,072 he/#M2 4 mm pr cr Tlo
BEPXHOCTb HEOUXOAUMasn Js1 OTBOJA ABHOTO TEMJA, COCTABUT

P L15Qy 1,15 7200 105 ut

@A, 228(30+27 26+ 24
’ 2 2
"418.1’
IR

Puc 610 Cxema npouecca ocymky Bosiyxa pacrsopom LiCl, nocrpoersas Ha
! —d nnarpamme (x npumepy 61)

3 Bnoiuncasev ChpbITYIO TemJIOTY HCMapeHHusi BOABL 8 BO3AYX M[DPH ero reMneparyoe
30°C
r ~ 595 —0,55 ¢ = 595-— 0,55 30 ~ 580 xxaa/ke

4 DBuuyicngem tpebylomuiica cpeidufl Nepenan NapUHalbHbBIX HaBJEHRI HCXOAs1 13
TOTO 4YTO [OBEPXHOCTb Tenmaoo0MeHa [qoJKHa ObiTb AOCTATOYHA ¥ /51 OCVILECTBTeHHS
OC\ LIKIT BO31yXa

Q 40 800

APepa =P Ppacrs = —5op= — G sso o 0 MM Pmoem

5 Omnpeteasev tpebyiolleecs cpelHee NapiuafdbHOe XaBjeHHe BOASIHBIX  TapoB  Hal
pacTBOpOM

_ — 16,2 4 8
Ppgrrg =Py — AP, = — —9,5 =2,6 #m pm cm
6 Haxoanv mo P—e quarpavivie (ov puc 65) npu
- 24 4- 26
= — T2 g5,

yTO cpellusisi KOHUEHTPALMsl pacTBOPa B OCYLIMTeNbHOA Kavepe ZOMIxKHa 6uth 432%, a
HayaJgbHas M KOHEUHasi — cooTBeTcTBeHno 43,4 u 43%

7 Haxoauv KOJHYeCTBO pacrsopa INoJAb3yach yPaBHEHHCM TeHNT0BOro 0atliica MeAK'ly
BO3LYXOM H PacTBOPOM

G AI=Gyypern Cpaers Afpacs » 10000 (15,6— 10,7) =G 0,631 2.

— Y pacin

Orciona
, 10000 (155—10,7)
Gpaern = 0,631 2 - et
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BoruucasieM KoJHUYECTBO XJIOPUCTOrO JIMTUSL B pacTBOpe

’

Ga = Gpgern &1 = 37 200-0,434 = 16 150 xe/u.

8 HaxoanM KoHewHoe BecoBOe KOJHUECTBO PAacTBOpPa nocje MOTVIOMEHHs (v BOXA ILIX
Hapos U3 BO3AyXa

” ’ ’

Ad
GpaCTB = Gpach + w= Gpacnz + G 1000 = 37200 +

(13,5 —6,8)

10 00!
+ 10000 1000

= 37 267 xe/4.

9. YrouHsfeM BeJMYMHY KOHeUHOM M cpellHeli KOHUIGHTPAUM{ XJOPHCTOTO THTHS

Ga 100 16 150 100 = 439
£g = ———— = — = ;
2 G" 37 267 %:

pacte

16 150 100 = 43,29

Ecp = =43, .

cp 37 200 - 37 267 0

D)

[anee mnpouspofAT oONpeleNeHHe 4YMCAAa M DPA3MepOB IJIEHKOHECYHIMX  INOBepXHOCTeft
CeTOR, DACCTOSIHMSL MEXAY 1IIMH M YAeJbHOro pacxofia pacTBOpa ha eAWHHLY  AJIHHBL
cetky. [Ipu stoMm Gy, He JOMKHO BMIXOAUTH 3a npefiesn Aekcrsus dopmyan (6.14) u (615).

Ha peinudHy MTOBepXHOCTM KOHTAKTa DeKOMEHAYyeTcsi BBOAUTH INONPABOYUHBIH MHOMMH-
Teas 1,15—1,2, ¢ moMombI0 KOTOPOTO YUMTHIBAIOT BO3MOMKHYIO HENOJHOTY CMavyHBaHHS
MOBePXHOCTH pacTBoOpoM

Pacuer namepn peeenepayuu (cM puc 6 10), Uepes kamepy pereHepaumm NpOnyckaeM
orpaboTaHHBI OCYIIeHHHIH BO3AYX H3 NOMEIIEHHs, HMEIOIMH HauaJbHble MapaMeTphl
t., =24°C, ¢ =46%, d; =85 e/xe, I =11 kxaa/ke u P =8,6 mm pr. cT. Konuuecrso
BosayXa mo-npexHeMy paBHo G=10000 xe/«. B pesyibraTe pereHepauun u3 pacTBopa
NOJKHLL ObiTh BbIapeHel 67 xe/4¢ BOASHOrO mapa, a KOHUeHTpauus PacTBOpa  [OBblLIEHA
Ha 434—43=04%.

1 OmnpejlesieM KOHeuHoe BJarocoAepkaHue BO3LyXa NOCAe KaMepn pereuepalny

@-1000 671000
T L — 0, L = 3y 2/ .
G T 710000 ke

dy =dy +
DTOMy BAArOCOAEPHKAHHIO, corldcho [—d-guarpaMme, COOTBETCTBYeT MaplUHalbHOe
HaBJIeHHe BOISHBIX NMApoB B BO3iyxe Py =182 um pr. c1.

2 TlpnuumMaeM KOHEUHOe MapuUHaNbHOe [aBjeHHe BOJSHOTO Napa Haj NOBEPXHOCTHIO
pacTBopa paBHBIM
Popaers = Po 1,8 = 18,2+ 1,8 =20 mm pm. cm.

3T1oMy AaBJIEHHIO COTJACHO P—e-nuarpavme npu £=43,4% COOTBETCTBYET pacTBOp C
TeMIEPATYPOH Z9 pacrs =96°C.

3. TlpHHiIMaeM BeJHYMHY NOBEPXHOCTH KaMeppl pereHepalli DPaBHOH MOBEPXHOCTH Ka-
MepBpl OCYLIGHHsl, T€ 2Ke BeJHUYHHBl KO3(hGdHIHEHTOB Temlo- M MaccooTAaud (@ 4=
=228 krar/m?-4-2pad u P=0,072 xe/u?-«-mm pr. CT.) u onNpeieaseM HayaldbHOe Naplu-
aJbHOe JaBjeHue BOASHOTO Mapa Haj NOBEPXHOCTBIO pacTBopa

G dl'—dz =Fﬂ : PlpaCTB+P2paCTB . P;—{_P’l,
1000 2 2 '

15,2 —8,5 20 + P ,2--8,
10000 """ = 105-0,072 T Pipacrs  18,2+8,6 ,
1000 2 2

OTClo1a

Py pacrs = 24,5 mu pm. cm.
Konuenrpauuu € =43% u atomy AaBjenuio, cornacio P—e-guarpamme (cm. puc. 65),
COOTBETCTBYCT HA'TajbHas 1emnepatypa pacteopa LiCl 60,5°C. Taxum o6pasom, mocie
KaMepbl OC)IUeHUs PacTBOD A5 PereHepalMi HOMXeH GbITb NMOZOTPET Ha 60,5—26=234,5°.
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4 BrluhcasieM KOHEWHYIO TevIepaTypy BO3AyXa M3 YpaBHeHHsl TemJoBOro Oajganca ne
sIBHOMY Temmy

Gey (o, —£,) = Fay ( g Lo T tle |,
2 Cq 2 9

” 60,5 - 56 24 L ¢
10000 0,24 (¢, — 24) = 105 22,8 ( +56 244 c2) ’
2 2

oTCIoAa

”

t. = 47,3°C.
2

[

"
Tpu oroit Teumepartype u B1Taiocoicpxkanuu  dy =152 e/ae octadbHBle mHapaveTDbd
Bozayxa GyAYT

d?
1000

1,=0,24 1 - (595 + 0,46 £, ) = 0,24 47,3 +

15,2
- (95 10,46 47,8) — o = 20,7 knanKe

Mo /—d anarpavnme @, =18%

H H IlassoB, npou3Beds COOTBETCTBYIOLIMe pacueTbl, [0Kasaj, 4To
IJIs1 psiid TPOM3BOACTB MDOLecc OCYIIEHHS BO3[yXa PacTBOPOM XJOPHCTO-
ro JUTHA ¢ NOCJeLYIOIIUM H303HTAJbIIHUeCKHUM OXJaXKAeHHeM UHPKYJIu-
pPyIOleil BONOH NPH COMOCTABJEHHH C IIPOLIECCOM OCYINeHUSl NPH MOMOILK
XOJMIOJAWJIbHBIX MAlIWH TPHUBOAUT K CHHXKCHUIO KaNMTaJbHbIX 3aTpar Ha
20% u pacxooB aieKkTposHepruu Ha 45%.

2) OCYIIEHHE BO3AYXA MPH Ero KOHTAKTE C PACTBOPOM
XJIOPUCTOTO KAJIbLUHMS

Pacreop x70pucToro Ka/Jbnus OO6XOXHTCS JellleBae PAcTBOPA XJOPHCTO-
ro JIUTHS, HO yCTynaeT eMy 10 pU3HueCkHM XapakTepHCTHKaM B uacTHOCTH,
npu temneparype 20°C nmapumajgbHOe jaBJeHHE BOASIHOTO napa Ha, HacChl-
L(EHHBIM PacTBOPOM XJIOPHCTOrO Ka/bLHUSl B ABAa pa3a U GoJjiee Bbillle map-
LYMabHOTO AaBJCHHA BOJASHOTO Iapa Haj DAcTBOPOM XJOPHCTOTO JIHTHS.

Mcenenosanue mpoumecca HarpeBa M yBJaxkKHeHHss BO3ayXa B KaMepe
IJIGHOYHOTO THIa DACTBOPOM XJODHCTOTO Kajbliusa BbnoaHHAN O A Kpewm-
e, H B 3osyna, M K Tepeneukass, b H Tlpoupimun u A C Topmus
Ilpy 310V OBLIH NOJYHEHB CACAYIOLHE KDUTEPHAIBHBIE 32BUCHM OCTH

Nu, = 0,078 Re”%; (6.18)
Nu, = 0,033 Re™® (6 19)

(mpu 950-<CRe < 2500)

3a ompepe AWK pa3Mep OblJ NPHHST SKBHBAJEHTHLIH AUaMeTp NO-
[ICPEUHOr0 CeYeHHs INPOX0jJa MeXAY IJIGHKOHeCYI[UMH NOBEPXHOCTAMHU

Kak u B cnyyae 06paGOTKH pAacCTBOPOM XJOPUCTOTO JIMTHSA, KO3 du-
HeHTHl TEMJI0- H MaccOOTHAYd B HCCJAEIOBAHHBLIX TNpefedaX OKa3aJHch
NpaKTHUeCKH He 3aBHCSAIIMMM OT KOHUEHTpauum abcopGeHTa (24 <(e <
< 40%)

Yucsennble 3HaUeHUA o4 H § NpuBeneHsl B Tabu, 6.4
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Ta6aunma 6.4

Yucnennole 3HaueHus Ko3PPULMEHTOB TEmIO- U MaccooTaaun 2; W B npu obpaboTke
BO3JyXa PACTBOPOM XJIOPUCTOro Kalbuust (£=33+35%, fpacrs =39+ 40°C)

Besanuusbl K03hOdHUHEHTOB og H B mpu ckopocTH BO3AyXa
B XXHBOM CEUeHHMH B M/ceK

Koadduuuesr
05 o7 Jos | 11 | 1ns | 15| L7 | 1o
oy, KKQA[M2-4 epad . . . . . .| 4,2 '5,4 ‘6,3 ‘7,3 '8 ‘8,9 \9,5 }10
3, Ke/m® w um pm. cm. . . . .| 0,013/ 0,02 | 0,023 0,0275{ 0,03 | 0,032} 0,033 0,034-

[MTosguee M. K. Tepenenxasi, T. K. Bacunnesa u A. C. I'opmMus, Hcnbiras
nOJyIPOMBIIIJIECHHYIO YCTAHOBKY B peHMe HarpeBa W YBJaXKHEHHs BO3Ay-
\a paCTBOPOM XJIOPUCTOTO KaJ/blHuf, MOJYUYH/IH ClAeAyHOlIHe ypaBHeHHS:

Nu, = 0,068 Re; (6.20)
Nu, = 0,049 Re 6.21)

(npu 500 < Re < 8000).

ITH ypaBHeHHs cmpa- 4o A A W ST N A 7
BeJIHBBL  IJISi CKOpOCTeH NN S \/ @t =307
Bo3lyXa B xuBoM ceueHun 30 AN ZIX -
KaMepHl, JIOCTHTaI0M{HX - :){ X ARG -
4,5—5 mjcex. Tlocnenosa- sy 504 =~

.
TeJbHOCTh pAcueToB Tpo- HAS AN Z I a8
1eCCOB  OCYLIEHHSl XJOPH- NS o <
I V.
CTBIM KasiblueM anagoruu- 20 A 522 » \J
Ha K3JOKEHHOH BHIlLIE MO- < 4 X PIZ B o=1007.
.
CJIeI0BaTeNLHOCTH  pacue- ) 1\/7 - a .y \ N
SEST N
T 4
TOB TNPOLECCOB OCYLIeHHS ~ LA W \
XJIOPUCTBIM JIHTHEM. miwie e wm \ N
Jas 1engaorexnuyecknx 0 N AT KA \ \
TN VA AV \ \
pacueToB TpoleccoB obpa- NI AL N N N
G0TKH BO3/yXa NPH pacibl- HN AL IPH T \ \
L
JICHHH pacTBOPOB B (opcy- IR ' N\ N
HOYHBIX ~KaMepax MOTYT N N \
ObiTh HCIOMB30BAHK U gan- U 5 10 15d.2/x2

Hble 0 KOs UuuHueHTax 3(¢-
bekTHB bpuu 006 P Puc. 6.11. Cxema mpouecca OCYIIKM BO3AYyXa PacTBOPOMs
HOCTH TEINIOOOMEHA.  CuCly, noctpoennas na | — d-amarpamme (K mpHMe-
Huxe npuBemeH 4uc.o- py 6.2)

BOH IpHMep pacyera IIpo-
necca OCyIleHHsl BO3AYXd B GOPCYHOUHOH KaMepe IPH paclblIeHHH pacTBopa:
XJIOPUCTOTO KaJIbIIHS.

Mpumep 6.2 (puc. 6.11). HeoGxoxumo oxJaguTe ¥ ocywmTs B a6copGepe 15000 ke/4
BO31YXa C HAYAIbHBIMH Napamerpamu f =32°C; I,=17,3 kkaajke u di=16 e/ke pgo wo-
HeuHslx napamerpos £, =22°C; [;=11,9 xxaa/ke u dy=11 e/xe.

Pewenye. 1. TIpoH3BOAUM OCYIIKY M OXJaXKZeHue Bo3ayxa B (GOpcyHouHoM abcopGepe-

pacTBopoMm xJopucrtoro kanbuus. Kosdduunent sbdexTHBHOCTH BJAaroo6MeHa NPUHHMaeM:
£=0,95, Torna cpexnee BJarocojepKaHue BO3AYXa Y MOBEPXHOCTH PacTBOpa

dy —d, 16 — 11
dg=dy————— = 16 — ———— = 10,8 ¢/xe.
i E 0,95 /

2 Haxonum TOuky 3, koTOpas XapakTepuayercs remmepatypoit f. =21,5°C, mpoapoi-
Kup npsaMyto [—2 na [—d-AuarpaMme o nepeceueHnsi ¢ dy=10,8 e/ke TlapuuarsbHoe XaB-
JICHHE TapoB BOJABl B 3TOM R03AYyXe paBHO mpubausuresbHo Ps=10,8-12=13 mum pr. cT.

3. Haxoaum mo puc. 6.4 cpeXHIOI0 KOHLEHTpamMio pacTBOpPAa, COOTBETCTBYIOULYIO YCJ]O-
BUSIM l‘csu P;, koTopas paBHa 25%, a no ta6x. 6.1 TemaoemkocTb pactBapa 0,7 kxaa/keX

Xepad v ypenbuslil Bec 1234,6 xe/m3.
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4 TlpuuuMae™, uTO KoJeG4HHWA KOHUEHTPALUMH DPAaCT0PA He HOMKHB  NpeBblLaTh
Ae=0,002 CrnenomartenbHo, coracHo ypasnenuio (65), B cucreMe AOMKIO QUPK VI PO
BATb PacTBOpa He MeHee

0,25 — 0,002
gpacte = 0,001-15 000 (16 — [1) ~————"""— ~ 9300 «z/u.
0,002

5 OnpenefsieM KoJMueCTBO remsa, lepelaBacMOe  PaAcTBOPY, 3a CUeT KOHAEHCAILL

BJArd ¥ OXJaxAeHHA BO3AyXa

Q. = 15000 (17,3 — 11,9) = 81 000 xxax/u;

TENO PacTBOPeHHsA, ThApaTauun u pasbasienus 175 kkas Ha 1 ke Bnaru (cm puc 66)
o 15000 (16 —11)} 175 — 13 100
= = oy
1000 KKaa/4;
Bcero 81000413 100=94 100 xxanr/«
6 Omupejeasiev pa3sHocTb TeMNepaTyp pacTBopa B mpouecce
94 100
At =" = 14,5°
PRI 9300-0,7
7 TlpunnmaeMm, 4TO HarpeB pacTBOpa B OCYIIMTEMe COCTAaBJAser 3°, CJACLOBATEbIO,
*hOJIHUECTRO LHPKYAHPYIOIEro pacTBopa AOJNKHO ObITh JOBELEHO A0

14,5
Gpacrs = T 9300 = 45 000 ke/u.

8 Onpenensev x03pdHUHEHT OPOLIEHHS
B _ 45000
PASTE ™15 000

9 Hauanbuas temnepatypa  pactBopa  £,=21,5—0,5-3=20°C, a KkoHeuHas [ls3=
=20+3=23°C. Tlpn xouuentpaumu pacrsopa 25% sTum rtemmepaTtypam (cM puc 64)
COOTBETCTBYIOT NapuHalpHble [aBIeHHA NapoB HaZ pacTBOPOM COOTBETCTBeHHO 11 H
16 mm pr. cr. ¥ Brarocoiepxande Bosayxa dy=11.12=92 e/ke u ds=16:12=133 g/ke

10 Crpoum Ha [—d-guarpaMme no HafifleHHbIM TeMiepaTypaw W BJarocoZepXaHHsM
BO3ayXa TOuKHM 4 M 5, XapaKkTepH3yIOllHe HauaJbHOe H KOHEUHOe COCTOSIHHS BO3AYXA. NMPHIe-
ramouero K NoBePXHOCTH PacTBopa.

=3 ke/ke

3) OCYIUEHHE BO3AYXA IIPH ETO KOHTAKTE C TBEPJO-)XUAKHM
XJIOPUCTBHIM KAJIBLHEM

ITo mepe o0BogHEHHsi TBepPAbIA XJOPHCTBI Ka/JbUuil MpeBpallaeTCs B
pacrsop. Ilponecc ocyuienus BO3AyXa NpH €ro KOHTaKTe C TBePABIM XJO-
PHUCTBIM KaJbIHEM, NOCTENEHHO Me€PeXOAAMIHM B PacTBOP, MPOTEKAaeT H30-
IHTAJbIIUYECKH,

B. M. CplluMKOB Ha OCHOBe 3KCNEPUMEHTAIbHOr0 H3y4YeHHs CO3ZaHHLIX
MM BO3/JIYXOOCYIUIUTEIbHBIX YCTAHOBOK C HCIOJb30BAHUEM XJOPUCTOTO KaJb-

Ta6auua 65 LUHA B TBEPIO-’KHIKOM COCTOAHHIL
YCTAHOBWJI, YTO HHTEHCHBHOCTbD BJAa-

a4 u B s dopmyae (6.22
3navenn Cp pMy ( ) TONOIJVIOILEHHS U KQHedHass OTHOCH-

Tun agcopGepa u coco6 ero 4 5 TEJAbHASl BJAAXKHOCTb BO3JAyXa 3aBu-
CHaPAKEHHA CAT OT THNA ajcopbepa H HAYAIb-
HOW TeMIlepaTyphl BO3AyXa
BepTHKA/IbHbIH . .| 49,7 | —0,24 o =A+ Bt, %, (6.22)
TFopusonTanbupfi, cHap-
JKeHHBbll BepTHKAJbHDI- rae A u B — cBoGoanbI uieH i KooP
MM KacceTaMu . . 57,65 | —1,03 umenT (B Tabn 65)
TopuszoHTalbubIH, TOpH- o
30HTANbHBE  Kaccerhl BbruucIeHNe KOHEYHOR KOHUEHT-
VIIOXKEHBl OTKPHITOH MO- panxH pacreopa XJOPHCTOTO KaJjib-
BEPXHOCTBIO BBEPX, TO LAt MPOU3BOAUTCA 1O popmyse
BePXHOCTb TBEPAOrO COP
ferlia He TMOKPHTa CIIO- g = C + Dt,. (6.23)
eM pacTBOpa .o 51,45 | —0,595
To e, mOcAe NOKPHTHA st ropH3OHTAJABHLIX KacceT C
[OBePXHOCTH CAOEM pac- NOBEPXHOCTBIO copbeHTa, abpalieH-
reopa SR 7,5 11,16 Ho# mBepx, C=21.9 u D=0,7/,
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a 145 BCEX OCTaJ/bHBIX CJayuaeB pacno.goxenus kaccer C=34,2 u D=0,36.
XnopHCTH KaNbLUUi ¢ HAauyaJdbHOH KoHueHTtpauueit 609 morjowaer
BoIstHble napbl B Koauyectse 100% oT HauasabHOro Beca TBEPAOH COJM Kak

NpH HUBKUX TNOJOMNKHTEJbHBLIX, TaK W NPH OTPHLATEJBHBIX TeMmepaTypax
BO3/yXxa.

2. OCYWEHHUE BO3AYXA ALCOPBEHTAMH

AncopGeHTHl OTJIOIMAIT BOASHON Nap W3 BO3AyXa BCJAEACTBHE 100, UTO
JlaBjeHHe mapa B nopax ajcop0eHTa HUKe NMapHHaJbHOrQ JaBJjeHHUS B OCY-
naeMoM B031yXe. B mpakTHKe KOHAHLUMOHUPOBAHHS BO3LYyXa NPUMEHSIOT
CHJIMKaresb, akKTHBUPOBAHHbIE OKHCb aJIOMHHHS, OOKCHTB U APEBCCHbIl
YTOJb.

®dusnueckas XapakKTepucTukKa HEKOTOpPbIX allCOp6EHTOB npusejeHa HUe

OkHucp
dusnyeckad XapaKTepHCTHKA Cunmkarent .o ovunns
S]Og

Al,Oq
[Mopucrocts B 9% o6veMa . . . . . . 70 57
Yaeapunt#t Bec B k2/M3 . . . . . . . 600—700 830
[loraorutensHas cHocoGHOCTH B % K
CyXoMy BECY . . . . . . . . . . . . 256—50 18—24

DddexTuBHOCTL copbeHTa 3aBHCHT OT TeMnepaTrypbl, BJAXKHOCTH, CKO-
POCTH, DaBJeHHsI OCYUIaeMOrQ BO3AYyXa H TOJNUIHHBI CNOS IOLJOTHTEJS.
Ckopocth Haleralomero MOTOKa BO3AYyXa CcJelAyeT IPHHHMAarh pPaBHOM
0,3—0,5 m/cex, Tonmuny caosi — He MeHee 50 MM, a KOJUYECTBO CHJHKA-
reast — 1 ke Ha 40 M3 ocymaemoro Bo3ayxa B | «.

CxeMa mpouecca OCyIIKM Bo3fyXxa ajcopfeHToM Ha [—d-jpuarpamaic
npejicrasasieTcsi npsiMoir /;=const, Hampar/JIeHHON K OoCH OpAMHAT.

AncopGenTtnl o6aanaloT u3bUpaTeabHOH MOTIOTHTENbHOR CNOCOGHOCTHIO,
HampHMep, CHJAHKaredb MPeUMYLUIECTBEHHO MOTJOMIaeT BOAfAHbIE mapbl, a
AKTUBHUPOBAHHLIA YIroJb — Mapbl OPTaHHYeCKUX COeAHHEHHH.

Haa peakruBauuu ajcopbeHT HarpeBaloT Tak, uToObl AaBJeHHe mapa
apcopOUpPOBAHHON BJaru CTajdo BBHIIIE NapuHaJbHOTO JAaBjeHHs BOJASHOrO
mapa B BO3/yXe, IPOTNycKaeMoM uepe3 peakruBatop. OxJa)KIeHHBIH ajicop-
OeHT mocJe peaKTHBALHM HMeeT B NOpax JaB/leHHe BOASHOIO Mapa HHKe
napuualbHOro J1aBJeHHs mapa B Bo3AyXe. Temmeparypa peakTHBaLUH Je-
XKHUT B mpefenax oT 75 go 300°C (masi cuiaukareds oObIYHO ee MPHHHMAIOT
120°C).

Ocynika B031yXa TBepPABIMH BeLIECTBAMM INPOU3BOXUTCS CTATHUECKIIM
WJH IMHAMHUYECKHM MeToJaMHu.

[Ipn craTvuyeckoM MeToAe HUPKYJAALMS BO3AYyXa MpPOHUCXOLHUT 3a CYeT
eCTecTBeHHOH KOHBeKIWH. B noMeuieHHH pasmellaioTcs OTAeNbHBlE NOPLUH
apcopbenra. Bo3ayx nmoMmewieHHsl, HemocpeACTBEHHO CONpPHKAacCalOWHiCT C
NIOBEPXHOCTBIO ajfcopbeHTd, ocymiaercd. BoAsiHOH map H3 oTHaleHHBIX CJoeb
BO3jayXa AMGGYHIMPYET M NMEePeHOCHTCA KOHBeKiHMeH K NOBEepXHOCTH dal-
copOeHTa.

HuHamuueckass ocylIKa agcOpGEeHTaMM NPOM3BOAMTCS ¢ MOMOLIBIO al:
napaToB ABYX BHIOB: C HeNMpPepblBHO Bpal@iOIIMMCs TQr/IOLAIOMKUM CJIoeM
(puc. 6.12) u ¢ HemoaBMKHBIM cjoeM (puc. 6.13). B ammapartax mnepsoro
1dna okoso 75% agcopOGeHTa MOCTOSIHHO HAXOAMTCSl B MOTOKe OCYLIAeMOTO
BO3/yXa W HU3BJIEKaeT U3 HEro BJary, a okojo 25% ajgcopOeHTa, mpoxous
uepe3 MOTOK ropsiyero BO3JyXd, OTHAAeT BJAary ¥ TeM CaMbiM BOCCTaHAaBJ/IY-
BaeT CBOIO NorJiowamuyl cnocobHocTh. B anmaparax Broporo THma al-
COPOHPYIOIIMH MaTepHasJ HENOABWKEH, OfHA €ro YacTh MOrJOLlaeT BJary,
a apyras B 3TO BpeMs HaXOIHTCHi B mpolecce peaktuBauuH. Ilepexioue-
HHe C peXXuMa MOIJIOHIeHHs] Ha pekKUM peaKTUBALWH NPOU3BOAHTCS CHCTe-

49 3an 665 {w



MOH aBTOMaTHKH. B ammaparax BTOPOTO THIA OCHOBHOH NpPOLRCC OCYLIKH
BO3/lyXa HJAeT NPH IOCTOSTHHOM CKOPOCTH IMOIVIOIIEHHsA, KOoTopasd 3aTeM pe3-
KO napjaer.

flgpy»(ﬁb/zr
ba30yx

Nomewerue
/ \

HapymHoiu
8030y x

B ammocpepy

Puc 612. Cxema BO3LyXOOCYLIHTE- Puc. 6.13. IIpuruyunuaisHas cxemMa BO3
Js ¢ BpallAOUuMCS POTOpOM, 3a- AYXOOCYIUMTENS] € HENOMABHKHBLIME
rpyXeHHbIM aAcopGeHTOM cTOfIMM  TIOIVIOL{AIOLIEr0 MartepHana H
aBTOMATHYECKHM TePeKJIOUueHHEM € pe

| — Bo3aywHEle GUALTPBI, 2 — NMPHTOY-
Heiff  BeHTHAATOp; 3 — Boawalomuiics B KuMa apncopGUMH Ha pPeXUM peaxTd
FOPU30HTANbHON HAH BePTHKAJILHON NJ0C BallMH
KocTH OGapabad, 3arpyxeHHbli MNoraomga-
IOUIHM MaTepHatoM; 4 — KaHak mjd Io- !/ — posaywnsit  &HALTP; 2 — NPUTOUHLIA
nayd BO3AYXa Ha peaKTHBalHI; § — BO3- BeHTUNATOP; 3 — BO3AyXonojorperarenn, 4 -—
AYXONMOAOrPeBaTeNb; 6 — BeHTHJATOD, TPeXXo40Bble BO3AYIIHEIE KJamaHbl, § — clof
yAAJAKOMHAE ropsiyHii Bo3AyxX Mocle pe- norjoutaloniero Marepxana  (cHaukarens)
aKTHBaIHH 6 — BO31YyX00XJaAUTeNb; 7 — BHITSXKHOJI BeH
THIAATOD

ConpoTuB/eHHe CJI0si CHJHKAresas TOJNLIMHOH O B MM IPH CKOPOCTH Ha-
Geraoiiero nNoToka v B m/cex Buipaxaerca GhopMyaos

h=438v? xkl[/m?. (6 23)

Ancop6uus BOSMOXHa BIIOTb IO NOJNHOrO HacbillleHUsi copbeHTa, HO
NPaKTHUECKH IIPOIeCC 3aKAHYMBAIOT HECKOJbKO paHbpllle MyTeM [epeKsioue-
HHA pabOTaBINEro J10Xa HA PeakTHBALMIO, a MOATOTOBJEHHOTO J0XKa -— HA
OCYUIKY.

Ilpy peaxTHBauMy TeMIepaTypa YXOAALETO BO3AyXa [O CYXOMYy Tep-
MOMeTPYy CHayana pe3Ko MOJAHMMAETCS H MOTOM JEPIKHTCA Ha MOCTOSHHOM
ypoBHe, NMoKa 6OJbInas 4acTb BOJAHI, COAepikallefics B MarepuaJse, He HC-
napHTcs. 3aTeM TeMIlepaTypa BHIXOAALIEIO BO3/yXa BHOBb Pe3KO MOBHI-
IaeTCsi, YTO ABJAAETCS CHTHaJOM OKOHUAHHS IIpollecca pPeaKTHBALHUH.

Temio afcopOuuH COCTOMT M3 CKPBITOH TENJIOTHI HCHapeHus H TelJOTbl
cMauyHBaHus, ocBOBOXKAalOMmieAcs NPHU KOHTAKTe XKUAKOH U TBepHOH MOBepx-
nocred. IIpH KomxeHcaluu cKpbITOe TelsJo Mpeofpasyercsi B siBHoe. Temao
pacxonyercst Ha HarpeB cJjIosi OCYIIMTENsl, YXOAUT Yepe3 CTeHKH almapaty-
PBI M YHOCHTCs BO3AYXOM. Brlxoxsumuii M3 OCyNIHTe]si BO3AYX Iepej Mofa-
yeli B KOHAMLUHMOHMDYeMOe NOMelleHHe OOBIUHO OXxJa)cgaercd. B psge cay-
yaes, HAaMpHMep NPH OCyIIKe IIOJABaJOB, NOBLIICHHAs TeMIEPaTypa BO3LY-
Xa He #BJdeTCH I[IOMeXOH W Mep K €ro OXJaKAeHHI0 He MPUHHMAIOT.

V3MeHeHHe PaBHOBECHOTO COCTOSIHHSI BOASIHOTO Mapa B CUJHMKarele U B
oCyllaeMoM BO3JlyXe B 3aBHCHMOCTH OT TeMMepaTyphl BO3JAyXa, pPaBHOH
TeMIlepaType res, 4 OT MapUUAJbHOTO JAaBJEHH TapOB BOABI HJAH TeM
nepaTypsl TOUKHM Pochl BO3[IyXa NoKasdaHo Ha puc. 6.14 u 6.15. Kpusble Ha
puc. 6.14 acuMnToTHYeCKH MPHOIHAKAIOTCSA K ocd X npu 5—6%-nom conmep-
JKaHAU BJArd 1Mo OTHOLIEHHIO K CYXOMY BecCy resisi. ITO KOJHUECTBO BJArh
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c/leflyeT OCTaBJATb B TeJe MOCJe peaKTHBAalMM, TaK Kak AajbHeillllee yAa-
JIeHHe BJark OPUBOAUT K (QU3HUECKUM H3MeHeHHSAM CHUIMKAareas ¥ CHHZe-
HHUIO ero agCoOpOLUHOHHO!N cOCOGHOCTH.

lenn XxapakTepH3YIOT «IOJE3HON KOHIEHTpalueH», O3HAYAKOMmIEN MOrJI0-
TUTEJNbHYIO CNOCOOHOCTL (32 MCKJAIOUEHHEM OCTATOUHOTO COAEPIKAHHs BJaru
Mocie peakTHBAIMH).
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Tesnepamypa Bosdyxa u eenn 8 °C Bnazocodepmanue bosdyxa b2/m’

Puc. 615. AncopGuusi Baarm cCuilMka-

reqeM (anamerp 3epeR 2—4 mm, TOJ-

muna caoa 0,5 M, CKopocrh BO3AYyXa
0,2 x/cex)

paBHOMepHasi BO3AyllHasi Harpyska;
— — — HepaBuoMepHasl BO3MYIUHAsT HAarpyska

Puc. 6.14. Kpusbie paBHOBECHOTO
COCTOStHHA BOAAHOrO Napa B CHJH-
Karese c yaelpHbiM Becom 700 re/M®
l'—l'[pld napnuanbHoOM HaBJaeHUH BOAS~

Horo napa P=0,025 mm pr. cT. U TeM-
nepatrype TOUKH POCh t_rp——sl ,1°C;

2 — mpu P = 0,17 MM.pT. ¢r. H
t P =-—34,4°C; 3 —npu P=0,56 mum

pr.er.m t  =—233C; 4—npn P=
=1,6 Mm pT. ¢T. " tT p=——13,9°C: 5—

Ilpy nocTosHHBIX TeMIepaTypax
BO3JyXa W Tesad KOJHYECTBO axcopbu-
) pOBaHHOH BJIATH HAXOAMTCA B MPAMOi

nps P=3 MM pT. T W fr'p=—3,9°C; 3aBHCHUMOCTH OT TeMmnepaTypbl TOUKH

6 —npu P=6,3 mm pr. CT. H tr.p:’ pochnl (BJIaI‘OCOJlep)KaHI/ISI) BO3AyXa.

=5°C; 7—npn P=I25 um pr. CT. W Ecau TemnmepaTypa TOUKH POCHI BO3-
t =15°C; 8 — npu P==25 mm pT. CT 6 .
T e e o Pucte m or Ayxa 6amM3Ka K TeMHepaT ype mo CyXx0
L I o My tepmoMerpy (9p=~100%), To pas-
€ M Ly p =R PR HOBECHOE COJEep}KaHHe BOIBl B reje

=100 MM PT. ¢T. U tr.p=51’7QC; 11—

npu P==200 MM pT. CT. U t'r.p =66,7°C;

12 — npu P==400 ms pT. cT. H t

=82,2°C; I3 — npu P==750 mm pT. ¢T. n
t 00°C

T.p

BecbMa 6au3k0 K 409 oT ero cyxoro
Beca MpPH OJHHAKOBBIX TeMIeparypax
BO3JlyXa H reJd.

KosuuecTBO BJArd, IOIJOLLAEMOIt

afcopOeHTOM, yBEJHUHMBAETCS IIPH
NOBbIIIEHHH Haua/lbHOH TeMNepaTypbl TOUKH pochl BO3AyXa. IIpu mocrosd-
HOI TeMIlepaType TOUKYM POCBHl KOJHUECTBO MOIJIOIICHHON BJAru pacreT cO
CHHJKeHHeM TeMIlepaTypbl W yBelHYeHHeM HachllleHHs BO3jayxa. [losbinie-
HHSl TPOU3BOAMTENBHOCTH ajcopbepa MOXKHO [HOCTHYL HyTeM YBeJHUEHHUSR
KOJIMUYeCTBAa IMPOMYyCKAeMOro BO3AyXa IIPU OJHOBPEMEHHOM  MOBbILIEHHU
BJIAXKHOCTH Fa BBIXO/e U3 amnapara.

[Ipu BBICOKOH TeMmmepaType OCYLIEHHOTO BO3JAyXa H OCOGeHHO KOrAa
TIoCJe OCYWIKH HeoOXOAHMO IOJNYUHTh HH3KYI0 TeMIepaTypy TOYKH DOCH!,
BbITOAHO YCTAHABJWBATH OXJAJNUTENb AJIS TNOHHXKEHHs TeMmepaTyPhel MOCTY-
nawomero Bo3ayxa. C MOHMXKeHHeM TeMmepaTypel B alcopbepe CTeleHb
OCYIIKH BO3JyXa CyumiecTBeHHO yBeanyuBaeTcs. Muorma Bosjpyxooxmapnre-
JIM BCTPAHBAIOT HENOCPEACTBEHHO B JIOKe ajAcopOeHTa.

9* 3ax 665 v ]



I'maBa 7

TEITJIOBJIA)KHOCTHASI OBPABOTKA BO3QYXA
B ITOBEPXHOCTHBIX PEBPUCTBIX OXJIAODUTEJIAX
M TIOOOTI'PEBATEJIAX

1. KOHCTPYKLHUH NOBEPXHOCTHbIX BO3AYXOOXJIAAUTEJEU

Hau6osee pacnpocrpasedsl pebpucTorpy6Hble OBEPXHOCTHbie BO3JM)-
XOOXJIaJUTENH, KOTOpbie H3rOTOBJAIOTCS CO CHUPaJbHO HABHUTBIMHU pebpa it
U3 LeJ0H UM Pas3pe3aHHOH JEHTHl WM C IJIaCTHHYATBIM opebpeHuem

OGnacte NpHMeHEHMs BO3JyXO0OXJajlHTeled HeNoCpeICTBEHHOro HCIa

peHHst — MeCTHble W LeHTPaJbHble KOHAHIHMOHePbl CpaBHUTeJbHO HebOJb
woft npousBoauTedbHOCTH (6/aCTb TNPHMEHEHHS  BO3AYXOOXJadHTeJel,
NUTAeMbIX BOAOH, — IeHTpaJbHBle KOHAULNHOHEPH OGOJbBILIOH NPOH3BOAA-

TEJNBHOCTH, MECTHble KOHIUIHMOHEpPH H KOHIHLUOHepHl-T0BOXUHKH Bo3my
XOOXJIAHUTeJH, NHTAaeMble CJAa0bIMM pAacTBOPAMH  XJOPHCTOTO  KaJbllis
CaCly unu xmopucroro Hatpusa NaCl, npuMeHSIOT B CHCTeMaX KOHTIHIIHO
HEPOBaHNA BO3JAyXa MNPy TeMIeparype MOBEePXHOCTH OXJaxnTesned O6JaU3KOU
k 0°C

Jlast 3aliuTE OT KOPPO3UH CO CTOPOHBI BJIAXKHOTO BO3AyXa i /s obec-
NedeHHsl TILATENbHOH OUHCTKH OT BHYTPEHHUX 3arps3HeHHH BO Bpevsl H3TO-
TOBJEHHS BO3IyXOOXJIa[HTeNU HEMOCPeACTBEHHOTO HcCmapenus ¢peola
H3TOTOBJAIOT U3 MeAHBIX TPy6 AHamerpoMm or L0OX1 mo 28X 1,5 ua ¢ Ha-
CaXX€HHbIMHM Ha HHX JIATYHHBIMH, MeIHBIMM WJIH aJICMHHHEBHIMU pebpamMu
C WwaromM ot 2 1o 9 mm

KoHCTpyKTHBHO BOLOpAacCOJbHBIE BO3AYXOOXJAALUTENH Majo OTJIHYAIOT-
€l OT BO3IYWIHHX TPy0UyaTO-NIACTHHYATHIX W TPYOUATLIX CNHPANbLHO HABH
Tbix noporpeBatesell — kajgopudepos B CCCP Bomopo3ayliHble OXJamu
TeJIH M3TOTOBJISIIOT K3 CTaJbiblX TpyO, opeOpeHHbIN CTaJbHON CIHPalbHO
HaBHUTOH JIeHTOI WJH cTa/JbHBIMH IJIacTHHaMM PaccosbHBle BO3AYX0OMJa
OUTeNd OObIYHO HM3rOTOBJSIOT M3 CTAJbHLIX TPvO JdHamMeTpaMH 24X2,
30X2,5, 38X2,5 mm cO cTadbHBHIME peGpamu

[ToBepxHOCTb CTaJbHBIX BO3AyXOOXJanuTendeil LeHTPaJbHbIX KOHIHLHO-
Hepos cocTaBaseT oxoao 200 x? Ha 1 M3 o6bema npu Bece okono 5 kI/m?
[TonBoxn ¥ BHIBOX XOJIOMOHOCHTEJsI OCYLIECTBJASIOT Tak, uTo6b O6Illee Ha-
upaBJelle NBHKEHHS BOABl X BO3yXa ObIJIO BCTPEUHBIM

Hdns cGopa u oTBOAAa KOHAEHCATA IIOX BO3AYXOONJATUTEJNAMH BCerila
VCTAHABNNBAIOT MOAAOHL [lociienHue HeoOXOLUMBI AaKe mpu padoTe BO3-
JyXooxJaiuTesledl B DexXHMe CyXOro OXJaxKAeHHs, AJas cOopa KOHIAeHCATa,
BbINAJAI0lEro B IIyCKOBOHM MEPHOL ¥ INPH OTKJIOHEHUs\ HauaJbHBIX Napa
\MeTpPOB UM KOJHYeCTB BO3AYXA M XOJIONIOHOCHTENS OT PAaCUeTHLIX BeJHUHH
Bosayiooxnanurenn Boicoroin Gosmee 2 m mpu paboTe B pekUMe OXJaxkie
HHS 1 OCYIIeHHS BO3AyXa pasfelsiOT MO BePTHKANH, BBOIA B OTIeJbHbIE
4aCTH CaMOCTOATe]bHble MOANOHH [IpH OTCYyTCTBHM TNOJAXOHOB HHXKHHE
HACTH uPe3ViepHO 3a/1HBAIOTCH KOHJIEHCATOM, UTO 3aTPYIHSET TEelJO- U BJaro-
ofMeH, NOBbIILAET a3POXUHAMHYECKOE CONPOTHB/EHHE H YHOC BOXSHBIN Kha
f1eJpb

[To 1anseim A A Toroamua, npH BecoBOil CKOPOCTH BO3[AyXa B JKHBOM
CEUeHHII BO3AVXOOXJaxnTenss D—6 xe/um? cex VHOC Kamesdb W3 BO3AVXO00X-
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JannTtenda He HaOgalonaercs; HaukMHAs CO CKOPOCTH 8 K2/M2-CeK YHOC hamneéib
CTAHOBHTCS HHTEHCHBHbIM. [103TOMY BeCOBYIO CKOPOCTh BO3/AyXa B YKHBOM
CeyeHHM BO3AYXO0OXJanHuTeTsl He caefyeT IpHHUMAaTh Gosee 6 Ke/m2-cek.
CKOpOCTb BOIB! U PAcCcoJoR 8 1PyOKaX BO3AYXOOXNALUTeNsi PEeKOMeHAyeT s
npunumars 0,5—1,2 micex.

Jasi 6ecnipensTCIBEeHHOTO CIOKa BLINAAAIOMIEr0 W3 BO3JyXa KOKHAeHcara
pebpa BO3IYXOOXJagUTENS JOJKHBl PAcnodararbcsi B BePTHKaJbHOI MMJA0C-
KOCTH, a HecyliHe pebpa TpyOsl — B rOPH30HTAJJbHOM.

2. PE)KMMbI PABOTbBI BO31YXOOXJIALHUTEJIEH

BosgyxooxJagurenn moryt paforatb B pexumax: l) cyvoro oxJaxie-
HUS, KOTOPOe XapaKTePHO 4151 MECTHBIX U 30HAJbHBIX OXJaguTesedl, NOx-
OKOMHBIX BEHTHJSITOPHBIX M 3XKEeKLHOHHBIX AOBOAYUKOB; 2) OIHOBPEMEHHOIrO
OXJIAXK/JAEHUA ¥ OCyLUeHHs BO3AyXa, KOTopoe 0ObIYHO HAGJI0AaeTcss B aBTO-
HOMHBIX, MECTHBIX W LUEHTPaJbHBIX KOHAMUHUOHEPAX; 3) OXJaXKIeHUsi u oCy-
IIEHHs TIPY OPOLIEHHM BO3JyXa M IOBEPXHOCTH OXJAJHTENEN UHPKYJHPYIO-
uelt BoAOH, pacnblisieMoii GOpPCYHKaMHU; 4) OXJaXKIeHHA M OCYIIeHUs NpPH
BHIMANEHUN HHesi (BO3AYXOOXJaJHUTeNH, NUTAeMble PaccoJamy M XJagareH-
TaMH).

[Tpu ompeneseHHBIx cOUYeTAHHAX KOJMHUYECTB M COCTOSAHHI BO3AyXa M XJa-
JOHOCHTENA BO3MOKHO, UTO B IlepeJHEH MO XO4y BO3JayXa YacTH Heopollae-
MOTOQ OXJAaJHTeNds OCYLIeCTBJSAETCA OTAAua BO3AYyXOM OJHOIO SIBHOTO TeIJIa,
a B 3ajdeill — coBMeCTHas OTJauya Temsa U Bjaru. B paBHomepHo opoluae-
MOM BO3AyXOOXJafHTesle TAKOe sIBJIeHHe HCKJIOYAeTCs ¥ [0 BCEH IIOBEpX-
HOCTH NPOKMCXOAHUT OTJaua TenJia H BJIAru OT BO3AyXa.

OpolueHre Bo3fyXa H OXJaJUTeJ]sl NMPOH3BOAUTCH uepe3 (DOPCYHKH AHa-
MeTpoM 4—5 MM NIpH AaBAeHHHU BoAbl okoso 1,5 aru. Ilpu atom Koaddu-
nveHT opoueHus paseH 0,7—I1. OpomeHre TakuMu CPaBHUTENbHO HEOOJD-
IAMH KOJIMUCCTBAMHU paclblifeMol LUUPKYJAHPYIOUled BOABI ITO3BOJSET OCY-
HIECTBJIATH OUMCTKY BO3AyXa M TEIVIOOOMEHHOH INOBEPXHOCTH OT  IMBLIY,
YaCTHYHO yAaJATb M3 BO3JyXa HeNpHUATHLIE 3arlaxd, a TaK:xke HHTeHCHDH-
I¥poBaTh TelJo- M Baaroo6MeH. Kpome Toro, Ipu OpOLIeHHH BO3MOKHa
OpraHu3auus pery/JHpPOBaHHs OTHOCHTEJbHON BJAXKHOCTH BO3lyXa B IOMe-
LIeHHAX, HanpuMep N0 MeTOAy TOUKH pocbhl. OpomleHHe TNOBEPXHOCTHLIX
TelJI0OOOMEHHHKOB OTKpbIBaeT BO3MOXKHOCTb OCYyILeCTBJIeHHS BceX Hpollec-
coB 06pabOTKH BO3AyXa, KOTOPblE JO 3TOTO CUMTANUCH BBHIMOJHUMBIMH TOJb-
Ko B (opCyHOUHBIX KamepaX. MHbIMH cioBamH, opoumaemble TeII006MelH-
HMKH, TaK Xe KaK M KaMephl, B TeIVIOTeXHUYECKOM OTHOLIeHHH YHHUBep-
cagpHbl. OgHaKo MaHHBIX O IPaKTHKe KCIOJAb30BAHHUS OpOLUAEMBIX TeIJIo-
0oOMeHHHKOB B KaueCTBe alllapaToB AJif HarpeBa W YyBJA>KHEHHs] BO3AVXa B
IaHHOe BpeM$s HelOCTaTOuHO,

3. PE3YJIbTATbI 3KCNEPUMEHTAJIbHbIX UCCJIIEJOBAHUH
MOBEPXHOCTHBIX PEBPHUCTBIX BO3AYXOOXJAOUTEJIEN

TennoBble pacueTst BO3AYXOOXJAAZHTENEH OCHOBHIBRIOTCA Ha 3IKCIEPH-
MeHTaJbHBIX MaHHBIX O TelJo- ¥ Baarcobmene. MeTon pacdera BO MHOIOM
onpepensiercd xapakTepoM (opMyJ, ONHUCHIBAIOIIMX pPe3ysabTaThl OMBITOB.

B HHMH candTapHOil TEXHUKH BBINOJNHEHH IKCOEPHUMEHTHl C NHTaeMbIMU
XOJIONHOH BOAOH peOpHUCTHIMM BO3AYXOOXJaZUTENAMH, padoTaBIIMMU IO-
clefoBaTeNbHO Ha pexkumax: 1) cyxoro oxnaxKJAeHHs; 2) OXJaXKAeHHH H
ocylleHusd; J3) OxJaxIeHUss H OCYIIeHHs MpH OpPOUIEHHH IOBEPXHOCTH
pacnelisieMoft Bofo#l. I'iaBHasi 3ajgaua uccaefoBaHHE cOCTOATa B yCTaHOB-
JIeHUM Xapakrepa Nepefayd Tellla ¥ BJArd, a Takxke B ODOCHOBAHHH OC-
HOBHBIX IIOJIOXKEHHH MeTOAHKH TEIJIOBOTO H a3pOIHHAMHUYECKOTo pacyeToB
MOBEPXHOCTHBIX BO3AYXO0OXJaAHTeNdeH.
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HcneiTelBai CTajdbHBlE OUWHKOBAHHBIE YeThIpeX-, IIECTH- U BOCHMHPAI-
HBIli BO3JyXOOXJIaAUTeJIH M3 DPACHOJOKEeHHHIX B KOPHIOPHOM IOpsiiKe TPyo
(dy =22 mm u d,, =18 MM) cO cuIMPAJbHO HABUTHIM TOQPUPOBAHHBIM JICH-
TOYHBIM opebpenueM (BbicoTa A=10 mm, TOJIIMHA C ONHMHKOBKOH &=
=0,7 mm, war naBuBku T, =4,4 mm). Kpome TOro, npoBejseHbl KOHTPOJIb-
Hble ONbITHl Ha MEAHOM uYeThIpeXPALHOM BO3AyXOoXJajiHuTelde u3 Tpyl ¢
HAKaTaHHBIM CNHPAaJbHO-BHHTOBEIM Ope6peHueM.

YkasaHHble ONBITHl NOKA3aJdH, YTO KO3GQHUMEHTH Tensonepejauyd B
hKQA[M?-4-2pad OMUCHIBAIOTCH YPABHEHUAMU:

B PEXHME CyXOro OXJaXKAeHHUs

k — Qﬂ — L2 wﬂx .
] FH A fcp. n Al (‘U Y) ’ (71)

B peXUMax OXJax/JeHUs M OJHOBPEMEHHOrO OCyLIeHHs BO3OyXa, NpH
OpOLIIeHUH NOBEPXHOCTH U 6e3 Hero

o 2
ky = Ay (0y)™ o™ Ty (7.2)
k Qn my  ny T Pz 3
= e = Ay (o)™ ™ Ty (7.3)
H cp a1
31ech (U 'Y) — BeécoBasg CKOPOCTb BO3AYXa B XKUBOM Ce4YECHHH BO31yX0O0XTaauTeJs
B K2[M2-cek,
S tcl - tMl
Ty= —————— — TeMOepaTypHbll napamerp,
tc, — tan

® — OKOPOCTb BOJAHL B TPYGKAX BO3AYXOOXJARUTENS B M/CEK

ConpoTuBJleHHe BO3AYXOOXJALHTeNs BhipaxkaeTca GopmyJsion
Ah =M@y) zp k(M2 (7.4)
Jle 2.p— UYHCHO psfoB TPYG Mo Xo1y BO3Ayxa

QopMyJabl  AJsi ONPefeNeHHs CpeAHuX NpPHBeAeHHHX KO3()(QHUIHEHTOB
TeIIOOTAAYH @, Temjonepenaud k; u R, M CONPOTHUBJIEHHH NPOXOLy BO3-

nyxa Ah, noayyensble npH o6paGoTKe MaTepHAJIOB HCCHAENOBAHHE CTAJbHEIX
BO3YXOOXJanuTeel, npuBeleHsl B Taba. 7.1 u 7.2.

HcnelTaHusAMH  YCTAHOBJIEHO, YTO 3HAaueHUA KO3(QQHLUHMEHTOB SBHOM
TenJionepenauy kg U cpefiHHe NpUBefeHHble 3HaueHHs KO3dduuueHTOB Ten-
JIOOTHAYH O, NPH OXJaXKIeHHH Bo3ayxa Oe3 H3MeHeHHs] ero BJAarocojiepixa-
HHUY IIPU BCEX NPOUYMX paBHBIX YCJAOBHAX NpPaKTHYeCKH OJHHAKOBBL CO 3HA-
yenusamMy Ko3QPHUHMEHTOB fIBHOH TenJonepeJaud M TeNVIOOTAAyd INpPH OX-
JaXXJeHUH ¥ OJHOBPeMeHHOM OCYIIEHHH BO3yXa.

3nayeHns Ko3QQPHUHEHTOB IBHOH M MOJHON TelJiONepeaauyd NMPH OXJarh-
JIeHNHM M OCYIUeHHH BO3[yXa B OpOLIAEMOM BO3AyXOOXJaJHTelle Bhie, YeM
3HaueHUd K03(PPUUHMEHTOB Temjyolepenayu W TelJIOOTAAYH Y TOTO Ke BO3AY-
XO0OXJ/IaiHTe]sA, paboTaloilero B OLHHAKOBBIX YCJOBHAX, HO 6e3 OpOLIEHHHA
MOBePXHOCTH UHMPKYJUDYIOLIEH BoAoH. DTo 06bsCHAETCH TeM, YTO HpH pac-
NbJIEHUH Opollaloileli Boxbl GOPCyHKAaMH CO3LAeTCA  JONOJHHUTe bHAS
NOBepXHOCTb Temynoo6MeHa, He yuHThiBaeMas IIpH OIpeAeseHHH Ko3(PHUH-
€HTOB TelloNlepelayd ¥ TelJIOOTAAYH Y, KpOMe TOrO, YBeJIHYHBAETCH CKO-
pPOCTb ABHXKEHHS IVIEHKM KOHJeHcaTa ©o noBepxHoctH OTHOCHTeNbHOE MO-
BblIICHHE TelJoNepeAayy 3aBHCHT OT UHCJaa PAnoB Tpy6 B BO3AYXOOXJa[H-
TeNle Zpp, CKOPOCTH NBHMXKEHMS BO3AyXa M XOJOHOHOCHTesasd. Yem Ooubile
uhcJao pAAOB TPyO, TeM MeHblIe YBeJUUMBAETCs 3HAUeHHe KOa@HUHeHTa
tenJonepefayd. 1o oO6bACHAETCS TeM, UTO 1O OTHOWIEHHIO K OoJsbliefi NO-

* 914 Ko3pdHIMeHTH BKIOUalOT B ceba Koapduuuent obdeKTHBHOCTH peGpUcTOl IO-
BepxHOCTH. OHH BHUHC/EHH MO ¢opMyie

k_ o

’ & 1 “BH 2 9
a,=oay ky= ‘——‘——a — % % KKQa[M2-4 2pa
Bi op 'q
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BEPXHOCTH POJIb JOMNOJHHUTEILHO!N NOBEPXHOCTH, CO34aBaeMOil OpPCYHOUHH-
MU (axenamy, CHHKAETCH.

AspoauHaMHyYecKoe CONPOTHBJEHHe BO3AYXOOXJajaHTesefl, paboTalOIKX
B peXHMe OXJaXXJeHHS C OLHOBpPEMEHHBIM OCYyIleHHeM BO31yXa, IPHMepHO
Ha 50% Bblllle, ueM y 3THX XK€ BO3QYXOOXJajuTeJeH, Ho pabGoTalOWKUX B pe-
JKHME CyXOro oxJaxJeHusi. PoCT conporuBientss oObACHAETCS TeM, YTO Bhi-
Tlajjaloulas Ha opeGpeHuu Bjara crecHseT npoxon Bosjyxa. Ilpu opomeHuu
TIOBePXHOCTH CONpPOTHBJAEHHe ellle OoJbllle BO3PACTAET, OPHEHTHPOBOUHO
clIellyeT CYHTaTb, YTO 3TO CONPOTHBJeHHe Bo3pacraer Ha 80—100%.

Ta6auua 71

YpaBHeHHsA J1Ja onpeleleHHs] CPEAHHX NpPHBENEHHBX K0IDODHUHEHTOB TEMNOOTAAYH
H TenJonepejaiyn S03AYXOOXJAJHTeNe

BosayxooxaaguTesu ¢ YUCJIOM PAJOB TPYS IO XOAY BOSZyXa

PexxuM paGoThl BO3JyXO-

oxnagurenas
2,=4

P Zp=8

Cyxoe
BO3ZlyXa

oxXJNaxknexHue

ay =7,68 (U ,Y)O,49 wO.l?; a,=17,7 (U ,Y)O.55 w0.05;

ks = 8,36 (v y)044 o018

k’1 =8,4 (U ,Y)0.57 0013

OxnaxpueHue H ocy-
ieHHe  Bo3nyxa Ges
OpOIIEHHST TIOBEPXHOCTH
BO3YXOOXJANHTEJIST

ay = 8,97 (U ,Y)O,SG w0,15 7I'vg.l4;
k,=9,5 (v ,Y)O,SG 02 7?8,25;
bn = 8,82 (v ,Y)O,QQ m0.22'7'vo—0,6

ag=9,1 (vy)*& ! T3
ko= 10,8 (U ,Y)O.54 w0,217v8.29;

k" — 12,8 (v ,Y)O,35 (DO'25 7‘-0—0,38

OxJaaxjeHne u ocy-
{lleHHe BO3AyXa IpH
ODOLIEHHH TIOBEPXHOCTH
‘BO3/LyXOOXJATHTeJIs
pacnuuIieMol ITHPKYJIH-
Dylomeit Boznoi

ay = 29 (U ,Y)O.Gl 0042 7*8.55;
ky==22,4 (v ,Y)O.Sl 012 "7"0 0,55;

kn — 17,87 (U Y)0.23 m0’37 7-6—0.51

a, =12 (v ,Y)O.T w012 ?3.39;
kﬂ — 12,2 (v ,Y)O.61 m0.2 7‘3.38;

kl’[ — 13,8 (v ,Y)O.4l m0.27 70—0'38

TipuMeuaHue YpaBHeHHSN CNDaBeUIHBLI NpH H3MeHeHHH © oT 0,385 mo 1.15 u To oT 0,3 Xo 0,6

Tabaunuma 72

YpaBHEHHS ]Jis onpejeNeHHsi a3POJHHAMHYECKOro CONMPOTHUBJIEHHA PeGPHUCTHIX

BO3/lyX00XJIaiHTE el

CraJlpHble BOSAYXOOXNaZHTeNH

PexxuM paGoOThHl BO3AYX00xnalu-

TEaR

e CTH P AHEIR

BOCHMUPAAHBIA

Cvxoe oxJaaxiAeHHe BO3AyXa
OxJamJeHHe C BolmageHHeM

BJIaru

Ah=0,15(vy)>2
Ah=0,25(@y)!®

Ah=0,32(@y)"
Ah=0,91 (y)¥

ConpoTuB/ieHyie NPOXOLY BOAB B BO3AYXOOXJaJHTeNsX (BHpeRb [0 MNpO-
BeleHHda ClieUHaJIbHBbIX HCHbITaHHﬁ) MOXKHO OIpeneddaTb paCueTHbBIM IYTEM
no 3J7eMeHTaM Hiu Haxomutk no gpopmyae JI. . KpacHomekosa

rie

0,8 1,85
H = 26,85 _"””“:;—W

BH

n— KOIHMYeCTBO M10C/AeLOBATENBHO COENUHSAEMBIX MO

108 xI'im2,

(7.5)

XOJMOMLOHOCHTENIO 3JIeMEHTON

KanoputepHOH WM BO3AYXOOXJIAAHTEJLHON YCTAHOBKH;

W — pacxox XoJI0ZOHOCHTedS B M3[4;
day — BHYTpeHHH{l AuaMeTP NPHCOEAHHHTEIbHOrO MATPYOKA SMeMeHTA B MM,
My ox — YHCIO XOZOB XOJAOLOHOCHTENISl B 3JeMeHTe



ITpn nponycke paccosnos B Gopmyay (7.5) Heo6X01MMO BBOAHTH NONpPaB-
Ky, COOTBETCTBYIOWIYIO OTHOLIEHHIO YJeJbHBIX BECOB M BA3KOCTH paccojia H
Boabl. Pacnosaraemoe gaBjende n01KHO Ha 10—159 npeBbimiaTe pacuer-
HblE TIOTEpH.

4. TEMNJIOBOH U AAPOOUHAMUYECKHNA PACUHETDI
MOBEPXHOCTHDIX BO3J1YXOOXJAIUTEJER

PacueT noBepXHOCTHHX BO3AYyXOOXJajuTesell OOBIYHO COCTOUT B olpene-
JIEHHU BeJIHYMHB HX HeoOXOJHMMOH NOBepXHOCTH, Yyucjia PAAOB MO XOAy BO3-
OyXa U a3pOoAMHaMHUYeCKOro cCOnpoTHBicHHA. HauanbHble W KOHeyHble mapa-
MeTpbl BO3AyXa HAXOMATCA B pe3y/ibTaTe NpPeIBapUTENbHOTO INOCTPOEHHS
npoueccop 06paGoTku Bo3Lyxa no /—d-muarpaMme M pacuetra IIPOLECCOB
KOHIMUIHMOHUPOBAHUS BO3AyXa C YYeTOM HeOOXOAMMOCTH NOAAepXKaHUd 3a-
JAHHOTO COCTOAHHS BO3AYyXa B OMELIEHHAX.

[1pu BHIMOJHEHHH NPOBEPOYHBIX pPacCyeTOB H3BECTHBI MOBEPXHOCTh OXJa-
JINTENS, YMCJI0 PAJOB U HauaJbHble TapaMeTPhl BO3[yXa H XOJOLOHOCHTEJ,
a UCKOMBIMH SIBJASIOTCA KOHeyHble NMapaMeTPbl BO3AyXa U XOJOJAOHOCHUTENH
IocJie BO3AYXOOXJaAUTeld.

Hau6onee npocThiMH sBJASAIOTCA criocoObl  pacyera, B KOTOPBIX HCIOJb-
3yoTca K03 dHUIMeHTEl J1UO0 MOMHON Temyonepefaid, jgubo Tem1o0TradH Co
CTOPOHBI BO3/lyXa B COYeTaHMH C KO3 GDHUIUEHTOM yBeldHyeHUsA TelCcoOMeHa
3a cueT MaccooGMeHa E*.

Jasa pacyera ciaeiyeT NOJb30BAThCA JKCIIePHUMEHTAJNbHBIMH 3HAYEHUAMH
K03 dUIHEeHTOB TenI00THauy, Tenyionepenadsd uau 3PEPEeKTHBHOCTH TEIJIO-
o6MeHa, YCTAHOBJIEHHBIMH IIPHM MCIBITAHUAX BO3AYXOOXJAMHUTENs 3aXaHHOM
KOHCTPYKIHH B COOTBETCTBYIOLLEM pexume paborel. OLHAKO TaKue MaTepHa-
Jibl, 0OCOGEHHO MO OpOIIAEeMEIM BO3AYXOOXJAaHUTeNasiM, OTCYTCTBYIOT, 3a HC-
KJIOueHWeM MpuBeleHHBIX Bbllleé JaHHBIX (CM. Taba. 7.1). Bwmecte ¢ TeM
uMeercsi 60JIbIlIOe KOJHUYECTBO MATEPHAJOB ONBITOB, NpEACTABJAEHHBEIX B Bit-
[e 3aBUCHMOCTell 1/ KO3 PUIHEHTOB a4 U By B PeXuUMe CYyXOoro OxJaxnie-
HHUS WJIM HarpeBa. YUYHTbIBas YCTaHOBJEHHBIH (akT DpakTHYeckoro pabell-
cTBa K03(PHUMEHTOB SABHOH TelJoNnepefayd W ABHOH TENJIOOTNAYH B PeXU-
MaX CyXOro OXJaXAeHHs M OXJax[AeHHs C OMHOBPEMEHHBIM OCYylleHHeM,
MOXKHO BIpeAb N0 YTOUHEHHH [Js pacueTa OpollaeMbiX OXJaAuTeldeill ApPYy-
I'MX KOHCTPYKTUBHBIX HCHOJIHEHHMH HCIIOJb30BaTh mogaydenHele B HUM canu-
TapHON TeXHHKM NaHHBle ¥ PeKOMeHAyeMmBblli panee npueMm (cMm. ctp. 140).

C a1oit neanlo B Taba. 7.3—7.5 npuBeleHbl COOTHOMIEHHS MeX1y K03-
dbunuenTaMM TeIvionepefadyd W TEIVIOOTAAYH OPOLIAEMBIX M HEOPOIIaeMBIX
BOZOPACCOJNIBHEIX CTaNbHBIX CNHUPAJbHO HABHTBIX BO3AYXOOXJAaJHTeNell C
4eThHIPbMfA ¥ BOCBMbIO pAxaMu Tpyb mo xonay Bosayxa. KosadduuueHts!, yka-
3aHHble B Tabu. 7.3—7.5, MOTYT GBITh HCIMO/Ib30BaHBI B NepBOM NpUOIHKe-
HHY B KayeCTBe MONPAaBOYHLIX MHOXHUTeJeil NMPU pacyeTax BO3AYX0OXJamH-
TeJsiedl, AJI KOTOPHIX M3BeCTHBl TOJBKO 3HayeHHss KO3()PHUUHEHTOB TEILIOOT-
Jaud WJM TeloNepefayd B peXXMMax CyXoro OxJaxkJeHMs BO3Jyxa HJn
OXJaXJeHHs ¥ OJHOBPEeMEHHOTO OCyllleHHsi 6e3 OpOIIeHHUs NOBEPXHOCTH.
[TonpaBouHble MHOXHUTENIN AJiS NSTH-, LIECTH- U CEMHPSAXHBIX BO3LYXOOXJAa-
JAUTeJed MOTYT BHIUMCIAATBCA MNyTeM JIMHEeHHON MHTepNmoJduuu [JaHHBIX
Taba. 7.3—7.5.

Pacyer Bo3qyxooxsaanuTesell HOBOH KOHCTPYKIMH HMeeT Ty OCOGEHHOCTb,
4TO XHMBOE CeyeHHe HX JJs1 NPOXOJa BO3/JyXa HeH3BeCTHO, MOITOMY NpH 3a-
NaHHBIX KOJHYECTBAX OXJIAXKJaeMOro BO3ZyXa M ero HayaJbHBIX H KOHEYHBIX
napaMeTpax NPHUXOAUTCA HAXOIHTH KakK TPe6YIOILIYIOCH BeCOBYIO CKOPOCTb,
TaK U MIyOuHY TenJ006MeHHHKOB IO X0y BO31yXa (YHCJAO PALOB TPYG  2qp)-

* DToT K03 QHUHEHT YaCTo HASHBAIOT KO3( () UIHEHTOM BJAAroBhHINaeH s,
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Tagnuua 7J

OTHOCHTE/bHME BENHHHB KOIDGHUUHEHTOE I, Ry H Ky JNS OpOUWIAEMbX
BO3yX00XJanuTeNeH, paGoTAOUKX B PEXKHME OXJAKAEHHS U OAHORPEMEHHOTO OCylIeRus
BO31yXa (npu cKopocTH Boaw w=0,8 #/cex)

Bosayxooxnagureau
cﬁim‘;i ,?g,’::::é yeTHpeX psHb l BOCHMHDARHBIA
DA 2 | osbh- Beanuunn Ty
'VB:_‘:{'“ HeHTH °
03 | 035 |04 | o045 | 05|03 | 035 | 04 | 045 05
2y 1,68 1,79 1,89 1,99 (2,07 (1,2 |1,23]1,26(1,281,3
3 _If;, 1,61 71,69 | 1,76 | 1,82 | 1,88 1,1 ] 4,11 ) 1,13 ] 1,14 1,15
ky 1,58 | 1,6 1,62 | 1,64 | 1, 1,14
E" 1,7 1,81 1,92 2,02 | 2,1 1,23 1,26 1,29 | 1,31 | 1,33
4 Eﬁ 1,59 | 1,67 | 1,74 | 1,8 1,86 | 1,12 ]| 1,14} 1,15 | 1,16 | 1,17
by 1,55 | 1,57 | 1,59 | 1,61 | 1,63 1,16
ay 1,72 [ 1,84 | 1,94 | 2,04 | 2,13 | 1,26 | 1,29 | 1,31 | 1,34 | 1,36
5 ky 1,57 1,65 (1,72 (1,78 | 1,84 | 1,14 ] 1,15 | 1,17 | 1,18 | 1,19
ky ,53 11,55 | 1,57 { 1,59 | 1,6 1,18
E,, 1,74 ,85 1 1,96 | 2,05 1 2,15 1,29 { 1,31 | 1,34 1,36 | 1,39
6 iz,, 1,56 | 1,63 | 1,7 1,76 | 1,82 | 1,15 A7 11,18 | 1,19 | 1,21
ky 1,51 ,04 + 1,65 | 1,87 | 1,59 1,19
Iy 1,76 | 1,87 | 1,98 | 2,08 | 2,17 | 1,3 | 1,33 J 1,36 | 1,38 | 1,41
7 fﬂ 1,55 (1,62 1,69 | 1,75 1,81 ] 1,16 ,18 11,19 1 1,21 | 1,22
ky 1,5 1,52 | i, 1,56 ) 1,57 1,2
Ta6nuua 74

OTHOCHTE/bHBIE BelNYUHb! KOS(MOhHULUHEHTOB 2y, Rq H Ry

IJi OpPOLIAEMBIX

BO3AYX00XAaauTeneil, pafoTalolHX B DeXHME OXJIAMXKJEHHA H OAHOBPEMEHHOTO
ocymeHHs Bo3pyxa (npu ckopoctdH Boabl w=0,8 m/cex)

Becosas OTHOCH-
CKOPOCTb | respHpe
BOSAYXA UY |koadrbui-

B Kke[m3. R
cex

BospgyxooxaanHuTenu

JeThpex pAAHbI

BOCBMH DS AHBIf

BenHuyuHL! T.,

0.3 | 03 | 04 | 045

| 05 | 03 | 035 | o4 | 045 | 05

ay 1,63 | 1, ,83 11,92 12,01 | 1,21 1,24]1,2 ’ 1,29 { 1,31
3 %y ,58 | 1, 1,72 | 1,78 | 1,84 | 1,1 | 1,11 | 1,131,141 1,15

T ) 1, 1,68 | 1,7 | 1,72 ] 1,15

"1 1,65 1,75 1,86 | 1, 2,04 { 1,24 | 1, 1,3 ‘1,32 1,34
4 &y 1,56 | 1,63 1,7 | 1,76 | 1,82 | 1,12} 1, 1,15} 1,16 | 1,17

. 1,61 | 1,64 | 1,66 | 1,67 | 1,69 1,17

132



IIpodosrscerue Tabr 7 4

Bosayxooxnagutenu
c?(%%%iii ?:;:::e . YeTsIPe XPAAHBIN 1 BOCHMHUPAAHEIR
'813“,3';}1:"" ’?:332" Besuuunst Ty
cex
03 | 035 | 04| 0e | 05| 03] 033 | 04 04 | 05
EH 1,67 1,78 | 1,88 | 1,97 | 2,06 | 1,27 | 1,3 | 1,32 | 1,35 | 1,37
5 kg 1,04 | 1,61 | 1,68 | 1,74 | 1,80 | 1,14 | §,16 | 1,17 | 1,18 | 1,19
ky 1,69 | 1,61 | 1,63 | 1,65 | 1,67 ,
ay 1,69 | 1,8 | 1,9 | 1,99 2,08 1,291,321, ,37 | 1,39
6 _k_e;, 1,52 | 1,59 | 1,66 721 1,79 | 1,15 1,17 | 1,18 1 1,19 | 1,21
Ry 1,57 | 1,6 1,61 | 1,63 ,65 ,
Ty 1,7 1,81 | 1,92 | 2,01 | 2,1 , , 3 1,39 | 1,
7 ka 1,61 | 1,59 | 1,65 | 1,78 | 1,77 | 1, 1,18 | 1,19 | 1,21 | 1,
ky 1,56 | 1,68 | 1,6 1,62 | 1,63 1,21

Tabauua 75

OTHOCHTe/bHbie BeAUUHHbi KO3G(PUUHEHIOB oy, Rg U Ry [Js opolIaeMBIX
BO31yXOOXJaAuTe/el, paGoTAOWHNX B PEXKHME OXJAXKIEHHA H OJHOBPEMEHHOTrO OCYUIEHHS

g03ayxa (NpH CKOPOCTH BoJbi w=1 m/cex)

Bosmyxooxnagurenu
cﬁz‘;%ii’:’ -?:;::;é YeThIpeX PAAHBI l BOCBHMH PARHBIH
B?l}();’;i IW Koad;gs;x;lm- BesuuuHbl Ty
rex
03 | 035 | 0.4 | 045 |05 | 03|03 | 04| 045 | 05
“ay 1,6 , 1,79 | 1,88 | 1,96 | 1,22 | 1,25 (1,27 | 1,29 | 1,32
3 73,[ 1,651,624 1,69| 1,75 | 1,81 | 1,1 1,11 ] 1,13 1,14 | 1,15
En 1,7 1,72 1 1,74 1 1,76 | 1,78 1,15
—;H 1,61 1,71 | 1,82 1,91 | 1,99 | 1,25 , 1,3 1,33 | 1,35
4 —l'eﬂ 1,53 | 1,6 ,67 11,721 1,78 | 1,12 , ,16 | 1,16 | 1,17
’}_en , 1,69 | 1,71 | 1,74 | 1,75 ,1
E“ 1,63 1,74 1,84 1,93 {2,001 1,28 (1,31 |1,33|1,35]| 1,38
5 5,, t,51 1,68 | 1,65 | 1,71 | 1,76 | 1,14 | 1,156 | 1,17 | 1,18 | 1,19
Ry ,66 | 1,67 | 1,69 | 1,71 1,73 1,19
s 1,65 | 1,75 1,85 | 1,95 2,03 |1,3 | 1,331, ,38 | 1,4
6 %, 1,5 | 1,57 | 1,63 1,69 | 1,75 | 1,15 | 1,17 | 1, 19 | 1,21
. 1,63 | 1,65 | 1,67 | 1,69 | 1,71 ,
Ty 1,66 | 1,77 | 1,87 | 1,96 | 2, ) , , 1,4 ) 1,42
7 Ry 1,49 | 1, 1,62 | 1,68 | 1,73 | I, 1,18 1,21 |,
PR 1,61 | 1, 1,66 | 1,68 | 1, ,
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Ha ocHoBanuu skcnepumenToB, BuinodHenHnlx B HHMM canutapHo#l Tex-
HUKH, IIPH pacyeTc NOBEPXHOCTHBIX BO3AYXOOXJafHTeNeH, paboTalolHKx C
BbINIa/leHHeM BJalM, HEOOXOAWMO CJIeJUTh 3a TeM, uToObl Iepenan Mexly
TeMIepaTypol TOYKM POCBl BO3[AyXa B €ro KOHEYHOM COCTOSIHHH M KOHEUHOH
TeMnepaTypoil BOAH (fp, —fs.x) COXPAHAJCH AJA NePeKPECTHO-IPOTHBOTOYHO-
0 BO31yXooXJajHuTtensa B npefenax 0,7—1,5°

1) PACYET BO3AYXOOXJIAJHUTEJEN C NPHMEHEHHEM
3ABHUCHMOCTEH, YCTAHOBJIEHHBIX JJisl KO3$®PHUHEHTOB
TENJONEPEIAYH £y H &,

OnpeneseHne BeJMHYUHBl NIOBEPXHOCTH BO3MYXOOXJAZHTENIs C HCIOIb30-
BaHMEM 3IKCIIEPUMEHTAJNBHO YCTAHOBJEHHBIX KO3 GHUIHEHTOB Temnsolepenaa-
Yy NPOM3BOAUTCS TOUHO TAK XKe, KAK U OnpejieJieHHe MOBEPXHOCTH BO3AYXO-
nogorpesarens. [Ipu sTomM BO3MOXHO NpPHMeHeHHe CJEIyIOMIHUX UBYX Me-
TOJIOB.

I merop pacuera

A. Pacuer Bo3ayxooxJaauTtensi, pabOTAOIEro B peXHMe OXJaXKAECHHS
BO3Ryxa 6e3 H3MeHeHHs ero BJIAroCOXEPIKaHUs (Cyxoe OXJaxaeHHe), CO-
CTOHT U3 CJeAyIOUINX ollepaluil.

1. BelunC/IAI0T BeCOBYIO CKOPOCTb BO3/lyXa B MKHBOM CeueHHH BO31yXO-
OXJIaJAMTeJsl, HOoAb3YACh 3aJaHHLIMH TeMIepaTypHLIMH NepenajaMu Mo BO3-
AYXY H XOJIOJOHOCHTE/IIO, & TaKxKe KOHCTDYKTHBHBIMM XapaKTeDHCTHKaMH
BO3/yX00XJIa AUTENS

1 1 ny

oy — Al Bp sz\ l—my—n, A tc l—my—n, A te 1—my—n, ><
864 ) Aoy Aty

% (0,00024 3) "M kom2- cex (7.6)

2. Onpeneasior yaelbHOe 4acoBOe KOJHUECTBO BO3ayXa, OXJaXKIaeMoro
1 w2 Bo3AyXOOXNaAUTEISA,

g= oy 3600 Kefm?-d. (7.7)

Bp 2up
3. Haxomsitr BequuuHy TpeOymolleHdCa MOBEPXHOCTH BO3AYXOOXJaAHTelis
Fo=S . (7.8)

g

B. Pacuer Bo3myxooxnaautessi, paboTalollero B pexuMe OXJaXKAeHHS
1 ONHOBPEMEHHOTO OCYLIeHHMs BO3JyXa (¢ OpOIIeHHeM HJAH 6e3 OpOLIEHUS
[IOBEPXHOCTH, COCTOMT M3 ONpeleseHHss BeCOBOH CKOPOCTH BO3AyXa MO ypaB
HEHUIO:

AG 2 m n n—l1 — n
’pet —m— i — —m—n
(vy)=(m_p) (0,001 3) ™" (I, — I)"™™ " (ts x—ta.u) "X
1
1—m—n ——-l-—r?t——n
X A tcp‘ . T Ke/m2- cex . (7.9)

Tlocne aToro BBIIIOJHSAIOTCH Te Ke onepanuu pacueTa, YTO H B I A.

B npuseseHHblx dopmysnax AONOJMHHTeNbHBle 0003HaueHHUS CJeAyIOLIME
At.=1{ -, — pasHOCTb TeMmepaTyp BO3AYXa IO CYXOMY TeDMOMeETPY B 2pad,
A tg=ty —1, y— DA3HOCTb TEMMEPATypP N0 XOJOJIOHOCHTENIO B 2pad;

I, ¥ Iy— Hava/ibHasi ¥ KOHeUHAas SHTAJNbBIOHs BO3LYyXa B KKAA[KZ,
8y = Fp/fx— k03 HHEHT rayOHHBI OAHHOUHONR PebGpHCTOR TPYOH ¥aH pAaa,
3 = Bp 2rp— Ko>dduunent rayCGHHL BO3LYXOOXJaIUTENS,
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0 = fx/Px — KOHCTPYKTUBHAS XapaKTepHCTHKA BO3,ly YOO\ TaLHTe,
Fp — noBepxHOCTb oAHOrO pAna Tpy6 B M2,
Zyp— uncJa0 pajgos Tpyod,
Fy = Fp 2;p — NOBepPXHOCTb BO31YXOOXJaIHTeas B 42,
Y B [y — XKuBOE cedeHHe JUIA MPOXOAA COOTBETCTBEHPO XOJONOHOCHTETR i BO3-
ayxa B M2,

B. Pacuer opomaembix BO3AyXOOXJaJuTeslel, KOrJa OTCYTCTBYIOT daH-
Hbie NPSAMbBIX 3KCIEPHMEHTOB, HO UMeKTC GopMyJs Ajag KodpdHulHeHTOR
TelJionepeayd HeopollaeMblX BO3AyXOOXJaluTelell, BeeTCH g HHOH NocC.Ie-
JIOBaTe/IbHOCTH.

1. 3anaroTcst YHCAOM DANOB 21y, @ TAKXKe 3HAUEHHAMH Uy H .

2. Beomar nonpaBky K cBoGOAHOMY wuieHy dopMyJsl Ko3pduuueHTa
TenJonepeaayd Qs HeopolIaeMOro BO3AYXOOXJIAAUTeNst COTJACHO JaHHbIM
Taba. 7.3—7.5.

3. IlpoBeps10T NpPaBUIbHOCTbL paHee MNPHUHATOTO YUCJIA PALOB BO3LYAO~
oXJIaZuTels 1o gopmyne

—1

|—m—n dp A N —1 1—n
z2rp = (VY) g0 ] (00013 ([, — 1) X

n . Y
>< (tB K~ tB H) Achpl J TO (710)

4 Haxomsit Ko3bdHuUKEHT TyOUHB BO3yX00XJ1aUTESA:
B = Bp2m. (7.11)

5. Onpegensitor yaeJbHOe KOJHYECTBO BO3ayXa, oxJaxkjgaemoro | m?
oxJagurens, no ¢opmyae (7.7) m pajsee HaxONAT BeJHYHHY MNOBEPXHOCTH
BO3IyX00xsaauTenas no gopmyae (7.8).

AspoavHaMHuuyecKoe CONPOTHBJIEHHE BO31YyXOOXJaIUTeNs, paboramliero
B PeKHMe CyXOoro oxJaxkXJeHHs, HaxoaaT no gopmyde (7.4) u taba. 7.2. [lpu
paboTe BO3yXOOXJadUTe/]s B pexuMe OXJaxKaeHUs W OcylleHHss B dopMy-
ay (7.4) BBoguTCH MHOXHTENb 1,5, a npu paboTe BO3AYyXOOXJadUTes C OPO-
lieHHeM IOBEePXHOCTH — MHOXuUTesb 1,8—2

Il meTOn pacuera

B 06001eHHOM BHOe pacyeT BO3ayXooxJaauTeseH, pabdoTalmoUMX B pe-
AHMe OLHOBPEMEHHOTO OXJa-KACHUS W OCYILleHus BO3AYyXa, NpPH HaJHUHD
BCeX KOHCTPYKTHUBHBIX JAHHBIX MPOU3BOAUTCA NPH MNMOJb30BAHHH KO3 DU-
UMeHTaMH R, U % ;10 caenyouum ¢popmMyaam:

G (I;1—1 G (Iy —1,) [asy — kop kg (1 —ay §)]
FH: pAIt 2) _ (1 k[ BH ap ﬂ( HE M2; (712)
cp. a P HaBHEAtcp Ja
aBH_kOP kg kop
kg 0y 0py § Opy
G([1~12) 2
= — M-, 13
Fo= i (7 13)

BesnunHa MHOXKUTENS p* npuUHUMaeTcs no puc. 7.1.

IIpy OTCYTCTBHHM ONBITHBIX MaHHBIX O KO3(pdHlMeHTax TeIlloneperayn
peOpPHUCTBIX BO3AYyXooXJdamguTesnel, paboTaoOlIMX B peXHuMe CyXOro oXxJax/e-
HUS BO3JlyXa, MOXKHO B mepBOM INPUOJHMKCHUN NPHHHMAaTb UX pPaBHBIMH

* MHOXHTENb p, C MOMOLILI0 KOTOPOr'O YYHTHIBAETCH OTJMUHe NepeKpecTHO-NPOTHBOTOU-
HOTO ABHXKEHHs1 Tem1o00MeHHBAIOIUUXCA Cpel OT NMPOTHBOTOUHOTO, BBOINTCH B TeX CJaydasx,
KOrJla KCHepHMeHTa/bHbie KO3Gh¢HUHEHTb! TenJaonepesauyd RBqg M Ry BBUMUCAANUCH N0 ¢Op
MyJe

b= Q

= KKafm? 4 2pad
pF_ ATl
H c

p
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«03QPUUHEHTAM TelJIONepeidudl BO3uyAOOXNaAHUTeNeH, padoTaloIHX B pe-
’KHMe CyXOro HarpeBa C INONpaBOYHbIM MHOXHTeJeMm 0,9 Ha H3MeHeHHe HA-

npaBJjieHlsa TEeNJIOBOro NoToKa.

pz=tlx_tﬁn
Gt
7 N N [
ERPAVANER N NSNS Ny
0 NN i ,
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o Ralll2 [\ 1 g6 I N % g2
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06 il il T Bosdyx
g5 [ 1 [ i i \ ‘
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t, S
=t ¢ o t
8H

tl'r lex

Puc 71 Tpaduk Ans onpejieeHusi MONPABOYHOr0 MHOXHUTENSl p K CPejHelo
rapu(pMuueCKOH PasSHOCTH TeMIIEpaTyp MpPH IepeKPecTHOM TOKe BO3AYXa W BOJHI

Huxe NpHBEAEHb 4YHCJIOBBlE [IPHMEPhI pacyeTOB ¢ HCNOJb3CBaHHEM

-ypaBHeHusi (7.13).

TNpumep 7.1 (puc. 72) TpeGyercs oxnamuth 15000 K2/« rosmyxa, HMewuiero napa
vietpbt fo, =30°C, ¢=50%, 1,=155 xkasfke, d,=136 e/xe tpl=185°C H tMl=2l,9°C
10 napaveTpos tc’=15°C, P2=95%, 1,=98 kkaifke, dy=10,3 eke, tM2=14,5°C Xono
LOHOCHTENb BOJA

OnpenenuTh BeJHUUHY NOBEPXHOCTH OXJAJHTeNs, HAYANBHYI0 ¥ KOHEUHYIO TeMrepa
TYPY XOTOLHON BOLHI M €€ KOJHUECTBO

0
tt:‘sﬂ ¢

p _15°C BOOKS.PROEKTANT.ORG
c

\

BHBAHOTEKA SAEKTPOHHBIX
KOITHH KHHI

AAST MPOEKTHPOBLITHKOR
M TEeXHHYECKHX CIIEIHAAHCTOB

-1 °C

1

a;=M0322

Puc 72 Cxema [/ —d guarpaMvbl ¢ HaHeceHHeM TIpoue:
ca OXTaXX[IeHHSl H OCYLIEHHS BO3LYXa

I sapuanr

Pewerue 1 Tlpunumaem k )CTaHOBKE CeKUHM CTalbHBIA  BO34YAOOXJAAMTEJEl KOH-
<Tpyvhiun HHMM canuTapHOfi TeXHHKM HOMHHANbHON  NPOH3BOAMTENLHOCThIO 20 000 3w
CeKUMH HMEIOT CTajbHble TPYOKH U CTajlbHOE HaBHTOe opeGpenne, KoddduuueHt opebpenuy
OTHECEHHBIH Kk BHYTPeHHed NOBePXLOCTh, Rop =12,6 DBosnyvooxidanutens npeanojaraercs

1



COCTaBHTb U3 MOCJAEJ0BATEJIbHO COEAHHEHHLIX MO BO3JAYyXy M BOJE TPEX- 4 UETBIPEXPAAHLIX
CeKIHfl ¢ OJMHAKOBLIMH JKHBLIMH CEUeHHMSMH m/s MpoXoda Bo3xyxa 0,88 M2 u nas npoxo-
na soas 0,00762 s2.

2. OnpepenseM TeMJOBYIO Harpy3Ky Ha BO3AYXOOXJaquTeNb

Q=G (I, —1;)= 15000 (15,5 —9,8) = 85500 xraa/4.

3 OnpepensieM BECOBYIO cKOPOCTb BO3AyXa B CEKLHH

15 000
vy=—T————— =4,73 ke/m%-cex.
3600.0,88

4. TlpuunMaeM pasHoOCTb TevmepaTyp BOABI A0 H INOCJe BO3AyX0O0XJajgHTens paB-
Ho#i 3° CrefoBareqbHO, Pacxoa BOXBL H CKOPOCTb €e ABHXKeHHs B TpyOnax Gyayr coOT
BETCTBEHHO DaBHHI’

85 500
— 3 .
W 3.1000 28,3 m3/u;
28,3
© = = 1,03 m/cex.

0,00762-3600
5 Haxogum mno /~—d-puarpaMMe TeMIepaTypy TOYKH pPOCHI MPHIOTOBJIEHHOrO BO3[AYAds
tp, =142°C.
6 IlpunuMaeM mepexpecTHO-IPOTHBOTOUHOe JABHIKEHHe BO3[yXa H BOJLI U HA3HAYAEMs
TevmepaTypy BOAL HAa BBIXOJE H3 BO31yXooXJaiurens na 1,2° muxe t,

£y = 14,2—1,2=13°C.

7 OmpenensieM HauaJbHYIO TeMIEPaTypy BOAbI NDPH BXOAE B BO3AYXOOXJaauTelb
t, y=13—3=10°C.

8. OnpenenseM TeMnepaTypHbill KPHTEPH# HDH 3afaHHbIX YCAOBHSX

_ 30—21,9
To= ———" 0,405
0 30— 10

9 BuouucaseMm xo3((HIHMEHT NOJHOH TemJonepedayu AJsi BOCHMHPSAHOTO BO3LY 00X -
nagurenas (no raba. 71)

ky=12,8-4,73%% 1,03%25.0,4057 08 — 31,4 Kkkaaju-m? 2pad.

3ameTHM, YTO npHBejeHHble B Taba. 7.1 ypaBHenus, coryacHo opmyne (73), crnpa-
BEJJIMBH NIPH BeJHUHHe p=1.
10 Haxonum cpennenoiapH(MHYeCKYl0 Da3sHOCIb  TeMMmepaTyp BO3AyXa M BOAbL
npu p=1
(30— 13) — (15 —10)

Alepn= 2,303 lg 17/5 =~ 9,8
11. OnpenensieM BeJUYHHY MOBEPXHOCTH BO3AYXOOXJaTuTeNs
= 22500 o785 ue
! 31,4-9,8 ' '

ITpunuMaeM K YCTaHOBKe ABe TDPeXPAAHble U ONHY YeTHIDEXPAAHYIO CEKUHu CTAJbHbIX
BO3AYX00XJaauTenelt ¢ obiielf moBepXHOCTLIO, PARHOM

Fnencm =2 100,9 -+ 134,5 = 336,3 m?

(3anac cocragager 12,2%)

[I sapuanr

| Ecam no MardcTpadn LEHTPabHOTO XOJMO0NOcHAaGkEHHs NOofaeTcs Boia Oojee HH3-
KOil TeMmmepaTypwl, Hampumep [, , =5°C, To npu f; ,=8°C NOBEPXHOCTb BO3MyX0OXJadH
TeJs MoeT ObIThb YMEHbINEHA, TAK KaK MPH MPOYHX DaBHBIX YCJAOBHAX CPelHAs Joraprd-
vuuecKas pasHocTh Temiepatyp Oyzer
(30 —8) — (15—5
Aty = ) —( ) =15,1°,
p 2,303 lg 22/10

a rewneparypnbaﬁ Kputepuit
= 30 —21,9
Ty= —(—— =10,336.
0 30 —5
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2 KoapounyeHnt rennonepenayd coOCTaBUT
ky = 12,8-4,73%%.1,03%:%5.0,3367 938 33,6 «rxas/m?-4-zpad.

3 Tlorpe6Haa noBepXxHOCTb BO3AYXOOXJALHTENs 6yaeT

85 500
Fom —220 179 a2,
R T35 15,1 o

K ycramoBke npunnmaem [Be TpexpAfHble CEKHHH C OOMieli NOBEPXHOCTBIO, PABHOM
Freiers = 100,9-2 = 201,8 2

(3amac cocrasaser 12,7%)

YcraHoBha nmo Il papuanty uMeer moBepxHOCTb, paBuywo 609% oOT ycTaHosku mo I Ba
puanty. Ilpn HaJguuMH XOJOJOHOCHTE/ST NPHHSATHIX [apaMeTPOB 3TO, HECOMHEHHO, Leneco-
0o6pasHo, Tak Kak Oyner mojydeHa SKOHOMHS HAa NEepBOHAYANbHBIX H SKCIJIYaTalHOHHbIX
3aTtparax.

Mpumep 7.2. PaccuutaTh NOBEPXHOCTHHI!I OPOUIAEMBIl BO3LYXOOXJafHTeNb [pH YCAOBH-
X npumepa .

Pewenue. 1, [lpuauMaeM K ycTaHOBKe MOBEDXHOCTHBI OpOLIaeMbifl BO3AYXOOXJaH-
Telb U3 CTalbHBIX TPyG KoHcTpykKumu HHM caHuTapHOAl TeXHHKu ¢ HOMHHAJBHOR MPOH3-
BoguTenbHOCTEIO 20 000 #3/4. Tennosyio HATpy3Ky, BECOBYI0 CKODOCTh BO3AyXa M pacxon
BOAH B TpyOKax BO3AYXOOXJaiHTels MPUHHMAEM B COOTBETCTBHH C JAaHHBIMH MpPHMepa
71 Temneparypa BogH, MoAaBaeMOil B BO3AYXOOXJaAuTeldb, Ha BXome 4°C H Ha BbiXolle
7°C TIlpemnonaras X YcTaHOBKe OJAHH UYeTHpeXPALHBIA OpOHIaeMbiil  BO3JyX0OXJanHTeNb,
npH BECOBOH CKOpOCTH vy=4,73 K2/M?-ceK U TeMmepaTypHOM napamerpe Io= -3—2%;’9 =
=0,3115, no tabn 75 nmaxonnM MOHPaBOUHBIE Koa(oduuHeHT By =167 (CKOpOCTL BOAM B
1py6Kax pasHa mo-npexuemy 1,03 u/cex).

2. OmpegmensieM TOJHBII Ko3QOHUHEHT TelONepemayud MAJs OpOIIAEMOro BO3AYXO-
oxJaanurtend

ky=8,82.4,73%%9.1,03%22.0,311570:5. 1,67 = 46,8 xxas/m2-4-2zpad.

3ror xoadduuuesT Moxer OblTb ONpefelieH M MO COOTBeTCTBYIOUleH <opMyJse H3.
taba. 7.1 (6e3 NONPaBOYHOrO MHOMKHTeJ)

ky = 17,87-4,73%%.1,03%%7.0,3115~ 25! — 46,9 xxaa/m?-« 2pad.

3 HaxomuMm cpenuion n10orapaGMHUeCKYI0 pasHOCTL TeMIIepaTyp npu p=1
(30 —7) — (15— 4)

= == 6,2 o.
Alep.n 2,3 1g 23/11 16,27

4 Onpe,ue.nﬂem HGOGXORHMYK) nOBerHOCTb BOSI&nyOXJIaNATeﬂﬂ
- 85 500
" 46,9-16,27

5 IlpuHuMaeM K ycTaHOBKe OJHY YeThIPeXPAIHVIO CEKIHIO ¢ [OBEpXHOCTbio 134,5 u?
(=anmac cocraBut 20%).

=112 x2,

2) PACYET BO3AYXOOXJAOUTENEN C NTPUMEHEHHEM
CPEAHUX NPUBEAEHHBIX KO3¢®HUHUEHTOB TENJMOOTHAYH o, H
KO3®dHUMNEHTOB YBEJMYEHUA TENJOOBMEHA 3A CHET MACCOOBMEHA ¢

B 3aBucuMocTd 0T Xapakrepa QOPafOTKH MATePUAN0B IKCTEPHUMEHTANb-
HBIX MCC/IeJOBaHH{ HMEIOTCH ABd BHAa JaHHOro crnoco6a pacdera. OnbiTHLE
K03 D UIIMEHTHl TENJIOOTAAYH o 5 CO CTOPOHLI BO3AYXa MOTYT BKJIOYATh B Ce-
651 TOMIbKO OJHY KOHBEKTHBHYIO TelJOOTAauy. B 3TOM cllyuae TemjaoBo#l pac-
yeT NMPOH3BOAUTCS C BBeJleHHeM TAaK Ha3blBaeMblX KO3()(HIHEHTOB TepMHUe-
cKo# 3¢ ¢ eKTHBHOCTH pefep, C MOMOIUBIO KOTOPBIX YUYHThIBAeTcs Ilepelaua
TemJia TeNJIOMPOBOIHOCTBIO 1o pebpamM MU H3MeHeHHe TeMIlepaTyphl MOBEPX-
HOCTH pebep o Mepe yAaJeHHs oT TPYO.

Ecsn ucrnosb3yoTed cpefiide NpuBeieHHble KO3 GHIHEHTH TENJI0OTAAYH
CO CTOPOHBI BO3ayXa a, (cM. Taba. 7.1), Bxiouawollde B cebs KOHBEKTHB-
HYIO TelJOOTRAauy, nepelady Temna no pebpam H conpOTHBJeHHe Telsole-
pexody oT pebGep K TpyOaM, To onpejeseHHe BeJUUHHB NOBEPXHOCTH BO3AY-
XO0OXJIaJIHTeJIA NDOU3BOJAT CAeYIOIIHM 00Pa3oM.
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1. BHIUHCAAIOT XOJI0A0NPOU3BOIUTEIbHOCTb OXJIAAHTEN S
Qu = G (Iy — 1) xkan/u. (7.14)

2. BHIUHCJAIOT 3HAUEHHE @, B KKAA/MZ-4-2pad W3 KPUTEPHAJBHBIX 3aBH-
CHMOCTel, 3aJaBasicb BECOBOI CKOPOCTBIO BO3AyXa B }KHUBOM CeUYEHHH.

3. Onpenendor BeJHUHHY Ko3dPHUMeHTa yBesJHuUeHUs TemjaoobMeHa 3a
CueT MaccooOMeHa H3 HCXOMHBIX YCJAOBHH

_ @ _ Al
E= = (7.15)

4. HaxoasiT BeaHuuHy KO3(PGHUHEHTA TemIOOTAAYd OT BHYTPEHHEH
CTeHKH TPYObl K XOJOLOHOCHTENIO H3 YPAaBHEHHS TEINIOOTAAUH [HJIs caydas
ABUKeHHUS XOJOXOHOCHTeN BHYTPHU TPyO

Nu — a_ld_ = 0,023 Re™® P . (7 16)

B passepHyTOM BHAe KO3(GQHIHEHTH TeNJOOTIAYH .y LIS BOIAbl Xa-
pakrepusyiorca GopMyJIon

OBH:‘B

0.8

)
,2
ds

H

KKaa/M2-4-2pad. (7.17)

Benuuwna B B dopmyne (7.17) 3aBHCHT OT TeMIepPaTypbl BOALL IpH
1, =0° B=1230, npu t,=10°C B=1420; npu ¢, =20°C B=1615
Jns paccosioB 3HaueHus B npupeneHu! B TaGu. 7.6.

Ta6nuua 76
3uavenns koaduunenra B pas pacrsopos NaCl n CaCl,

Pactsop xsopucroro Harpua NaCl Pactsop xmaopucroro Kanbius CaCl,

y BeauyHHbl B npu TemMneparype BesuuuHel B npu TeMmmeparype
AenbHblil  Bec pactsopa B °C Yaenaburll  Bec pacTsopa B °C
pacTBopa npu pacTBopa npH
15° C B Kkefus 15 °C B Kk2/M3

0 -5 | —10 o | = | =—w
1060 1210 1100 — 1130 1063 960* 857
1120 1123 1020 920 1200 913 834* 754
1175 1030 915 824 1250 804 730%* 655

7 T10 1Y4€HO NO HHTEPNIONAUHH

5 Onpene/sitor BeJHUHHY [OJHOTO KO3 PHUHeHTa Telaoneperayn
1
ky, = ——————— KKas/M® 4-2pad. (7.18)
L ke
oy § Oy

6 BblYHCAAIOT CpejHeNorapHdMHUYeCKyl0 PasHOCTb TeMIepaTryp BO3AyXa
U XOJIOJOHOCHTEJsI W Jajiee HaXOAAT BeJHYHHY TIOBeDXHOCTH mo (opmy.e
(7.13) npu p=1.

7 Haxogar uucao psaoB BO3AYXO0OXAaqHTe 5

2, = Fy/F,,

rie Fp-— nosepxsocTb OZHOrO pfANa, NPHHUMAaeMas npx KOUCTPyYHDPOBaHMM BO3AY\0ONIA
oHTeNd, B M2
Ecau npou3BOAMTCA pacyeT OpOIIAEMOTO BO3/JYXOOXJAIHTeIS, AJA hO-
TOPOro OTCYTCTBYIOT 3KCNEPHMEHTAJbHO yCTaHOBJEHHBIE KO3 HHIIHEHTbI
TenJionmepeRayy H TENJOOTAAYH, TO Ha 3HAUEHHe «, BBOAAT NONPAaBKH CO-
raacHo ta6a. 7.3—7.5.
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B o0o6ienHoM BHAe Becb pacueT MOXKHO NPeACTaBHUTE (HOpPMYJoi

F, = G (21—“[2) _ G ([1“11) (05 - kop GHG—HQ Py (7.19)
pAty ; P onOn g, EA £ o
1 o
ay a,E, aBH

3) PACYET MNMOBEPXHOCTHBIX BOSllYXOOXJ]Al],HTEJ']El?l C NMPUMEHEHHEM
KOHBEKTHBHBIX KO3®®HULUEHTOB TEMJIOOTAAYH o,
H KO3¢PHUHEHTA 3¢ PEKTHBHOCTH PEBPUCTOW MOBEPXHOCTH £,

IToBepxHOCTb Bo3ayxooxJanuteis (B #?) onpefensior no GopMmynam
11PN OX/NaxKJAeHHUU H OCyIIeHHH BO31yXa

Q. Qn
F.= = , 7 20
" ke Aty Ak E8 Ly 4 g (7.20)
NPH OXJIaXK1eHuH 0e3 BHINAJeHHs BJATH H3 BO3LyAa
Qx Qx
F. — — 7.21
T kA, , O ks Ay o n (7.21)

1ae Afep a n— (PEAHsSA JOrapu(MHUecKass pasHoCTb Temueparyp BO3JyXa
H IIOBEPXHOCTH B epad, paBHAs

Atg o — Aty o
231g At JAL,

Al o 0= (7 22)

Aten # Afwn— OoJbllas M MeHbIUds PA3HOCTH TeMIlepaTyp BO3JAyXa H
NIOBEPXHOCTH B 2pad, paBHble NIPU NIPOTHBOTOKE

Atsg n=te, — 1t } (7 23)
Aty o =te, — I,
[Ipn At n/NMua=1,7 0 p=1 cpegHenorapupMHUUECKyD pa3HOCTb TEM
neparyp ¢ NOCPEIIHOCTBIO A0 29, MOXKHO 3aMeHHTh CpefHeapH(METHYECKOMH
pasHoctbio 0,5 (Afg+At,) epad
[To1ublil U ABHBIK KO3((HIHUEHTH Tenjonepenauu pebGpUCTON TOBEPXHOC
TH B kKaM? 4 epad BHIPAXKAIOTCH CNEAYIOIUMH 3aBHCHMOCTAMHU

1 a,a,. &k

by — = : 7.24
l + ko[) Ry § kOP ky - Cpy ( )
a, § ks [
1 o, %y &
by = S Ml (7.25)
__1_ + kop a, kop ky - .
a,. ky Q

rae  Ryp — KooddHIHEHT OpebpeHHs, npeacTaBisiollnii cofofi OTHOUleHMe BHelUIHedi 16
BEPXHOCTH K BHYTpEHHEH,

Ry— KoabduuHenT 3PGDEKTHBHOCTH PeGPHCTON MOBEPXHOCTH,  3TOT  KO3ddHuIHeH!
x\apaKTepU3yeT CONPOTHBJAEHHE Telsionepesaye OT pebep K  XOJOZOHOCHTEIO
T4 XJaJaresTy p BbipaxKkaeTcs GOpMyaoi

k, =k ol ( : 1 ) 26
s = ap‘i‘—k; By (7.26)

Kan Buano u3 dopmyasl (7 26), koadouunest £, saBucutr or ko3dodu-
LHeHTa TepMUYeCKol 3(pdekTHBHOCTH pebpa ks p Ilpu 3nauvenusax ko, >10
uksp> 085 koapduuuedT 3pheKTHBHOCTH NMOBEPXHOCTH NPAKTHUECKH pa
BeH Ko PUIHEHTy TepMHUeCKOit 3P (PeKTUBHOCTH pebpa k,~k5 p,

10 3an 660 145



CxeMa M3MeHEeHUs COCTOSIHMSl BO31yXa MpPH hOHTaKTe ero ¢ peGpHcToi
(10BepXHOCTbIO NOKasaHa Ha puc 73 [lpsamas [—4 npeacTasiseT mpouecc
NP KOHTaKTe BO3JyXa ¢ TpyGaMH, HMEIOIUMH TeMmnepatypy ., Ipamas
[—5 — mpoliecc TpYU KOHTaKTe Bo3lyXa ¢ peGpaMi, HMEIOIUMH CPELHIOW
Temneparypy f,, a npsmas I—3 — nporecc B LeJOM, OTHeCEHHBIH K cpel-
Heil HHTerpanbHOi TeMIepaType MOBepXHOCTH f3=1 4,

Puc 73 CxeMa u3MeHeHHsi COCTOSIHHs BO3AyXa
mpPH ero KOHTaKTe C peOpHCTOR MOBEPXHOCTHIO

Temneparypa f3 — npeielbHas Bhlcllas CpPelHss TeMliepaTypa NMOBEpX-
HOCTH, MpH KOTODOIl elle MOXKeT GbThb MOJydeH 3aJaHHbLIA MPOLECC OXJaxk-
JICHMS ¥ OCYIUEeHMs BO3AyXa, ey 3Hauenue Kosdduurenta 3¢dhexTHBHOCTH
pebep ks p 0,85 Bo usfekaHue CHHKEHHs OcylIaiolieil cnocoOHOCTH BO3

AYXO0OXJafuTeNsl He clellyeT MHONYCKaTh.
K
10 3HaueHHe Ko3Gduuuenta ks ,<0,85

Koadduunenr s¢ppexTuBHoCcTH pebep,
NpHBapeHHBIX BIOJb TPYObl HJIH HABUTHIX
Ha TpyOy, NpHO/MKEHHO ONpeesioT no
i rpaduky (puc 7 4) wam TOuHO 1o Gop-
MyJie

] 1 rme h — Bhicota pebpa B M

A 32_‘?&5_
8

(7 28)

o715

Jlns Tpy6uato nJaacTHHYATHIX NOBEPX
r HOCTell JeficTBHTe/bHAs BhicoTa pebpa B
! X' Qopmyae (727) 3amensieTcss YCJIOBHOM!
[/|umunn L Y
07 09 0% % -
gy =—§T‘i— (1 -+ 0,805 1g S) », (7 29)

y
Puc 74 Onpeneienne Kospduu 1

enta sdpdekTusHOCTH pebep #; p, MpH
BADEHHHIX BROJAb TPYOhl HJH HaBH S=A Su S» b m, (7 30)
THX Ha TPYGY dy Sy
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rre Sy 1 Sg— MeHbiee W OOJsibluee PACCTOSHHA MEXKAY OCAMH COCEXHHX TPY6 BO3LYXO0OX/a-
AUTENA B M,
A — K03 duuHeHT, paBHbI!l ANA pacmojioxkeHHs Tpyb. kopumopHoro — 1,28, max-
MarHoro — 1,27,
b — Koapuunent, paBHeIl 178 pacnojoxends Ttpy6 xopuaopHoro — 0,2, max-
matHoro — 0,3,
dy — RapyxHbilt quamerp Tpyb B #

[TpM noOHHKEHHH cpeiHell HHTerpajbHOl TeMIlepaTyphl MOBepXHOCTH
3afaHHBIH OPOMCCC OXJAKAEHUSA H OCYyIIERHUsi BO3AyXd MOXKeT OHITH NOJyYeB
Mp¥ MeHbliell BeJUYHHE NUIOLIAAM TNOBEPXHOCTH Bo3ayxooxJagureis. Ot-
NpaBHOH BeJMYHHOH MPH LAHHOM METOAe pacueTa SBJAETCS CPelHAS TeM-
nepaTypa Hapy:KHOH NOBEpXHOCTH BO3JyXOoXxJalinteds t,=/f3 a HCKOMbI-
MH — NOBEPXHOCTb BO3AyXOoOXJaiguteds F, B M? u TeMHmepatypm XOJOJIO-
HOCUTENA £ u U 5 x MM XJAJareHTa f,.

[loBepxHOCTH BO3AYXOOXJaanHTeNell paccuuThlBalOT no dopmynam (7.20)
u (721). [asg onpeneseHnus TeMNepatyp fsu U fp.x HIH f, HAXOIAT cpel-
HIOKO JIOTapH(MHUUECKYI0 Pa3sHOCTh TeMMepaTyp BO3IdyXa M NOBEDPXHOCTH IO
tdopmyse (7.22), a 3areM BHIYHCAAIOT CPEIHIO JOrapHQMHUYECKyio pas-
HOCTh TeMIlepaTyp MeXIy BO3LYXOM H XOJOLOHOCHTEJEeM To popMyle

’,

o, €
Atcp. a = L Atcp a n epaod. (7.31y
n
3anaBasicb Pa3HOCTBIO TeMIepaTyp XOJNOZOHOCHTeNs Al, HAaXONAT Ha-
HaJIbHYI0O TEeMINEepaTrypy XOJO0AOHOCHTeJJdsd MAJA NPOTHBOTOUHBIX U IEpPEKpeCT-
HO-MIPOTHBOTOYHBIX BO3AyX00XJaauTeNefl 1o Gopmye
C]_ tC -1 A ta - tC
ta H — : Cl —_ : epaa, (7.32)

rae C; — uucao, Jorapudm KOTOporo paBeH
(. — ¢ ., Aty

lgC,=0p C‘2 3 Act . (7.33)
’ cp. a1

s BO3JyX0OXJaAuTeNlell ¢ HenoCpeACTBeHHBIM HCniapeHHeM XJajareH-
Ta TeMIepaTypa ucnapeHHs onpejeasiercs no popmy.ae

Cy i, — 1,
ta = «CEL_*I—' epaa, (734)
rae C; — uucao, jorapudm KOTOPOro paseH
(L —t
lg Cg=——"—. 7.3:
g (s 2.3 A iy (7.35)

KoadduiurenT Tennooraauu or Bo3AyXa K HapYXKHOH MOBePXHOCTH ILIAC-
THHYATOTO BO3AyX0OXJaluTeNs B KKAA/M?-4-epad BbluHCAseTCS 10 PoOpMy-
J1aM NIPH PacloNoXeHuH TpyG:

KOPHIOPHOM

o0 = 6,46 d3*® 4.0 (v y)"%; (7.36)
maxMaTHoOM
oty = 4,16 d,2® g% (v )5, (7.37)

Kos¢¢unuuenT TenaooTAaYH OT BO3JAyXa K HapyKHO# [OBEPXHOCTH
r1agKkoTpyOHOro BO3AYXOOXJAaAHTENsl B KKAA/M2-4-2pad BeUHCASETCS MO
dopmyaaM IIpH pacnosoxeHuH Tpyo:

KOPHIOPHOM

0, = 1,3 b, d7"% (0 y)"%; (7.38)
IaxMaTHOM
a, = 1,48 b, d7%* (v y)°. (7.39)
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31ech

dy = 28 =& (=08 (7.40)
(8" —dy) + (p—9)

S§" —mar rpy6 B MAOCKOCTH, NEPHEHAWKYIAPHON HANpPAB/AEHHIO NBHIKEHHS BO3A}yXa, B *,

Tp — war pebep B M,
0— romnuna pebep s w,

k,— ko3 uunent Aas yuera uHcIa PsAOB TpYG  mO  MyTH  JABHAKEHHAS  BO3Iyxa

(raba 77)

Ta6auuwa 77

Monpasounwiii ko3dduuuentT £, AR ydeTa umcja pajaoB TPYG MO HYTH ABUXKEHHS BO3LYXd

Yucao psaaos tpy6

Pacniosioxenue Tpyo
1

0,84’0,86'0,89'0,92 0,9410,95|0,96
0,88/0,9 10,91/0,93]0,95|0,97 0,98

0,79}0,81
0,8 |0,84

Kopunoproe . . . 0,6)0,68
[llaxmarHoe 0,610,7

Kos¢dduuuenr rennoorsayn OT CTeHKH K Xjgagarenty (¢ppeonam 12, 22
u 142) mpu ero KHIEHHHM B FOPH3OHTANbHOE Tpybe 3aBUCHT OT yAeJbHOH
HArPy3KH HA BHYTPEHHIOIO MOBEPXIIOCTb TPYObl ¢ B KKa.A/M%-4, CKGPOCTH
TeueHHsl KUAKOTO (ppeoHa B Tpybe o’ B M/cex, KosuuecTBa ¢peoHa, npomyc-
KaeMoro yepe3 Tpyby Gy B Ke/4, TeMnepaTypbl KHICHHA (peoHa f, B 2pad
H BBIpaxkaercsi popmyaamy, NpHBeJeHHbIMH B TabJa. 7.8.

Tabauua 78

®opmysbl AIs onpene.deHus KOIDDUIHEHTOB TenyooTrauM O, B Ahat/wi.-4 2pad

npu KHneHud (peoHOB pasiMUHBIX MAPOK B FOPM3OHTAJbLHOMN TPyGe
(no panumim C. H. BorpaHosa)

O6acTh Pa3BUTOTO KHNEeHHsI (NpH
O6GaCTh HEPa3BUTOIO KHNEHHS quw’ 800, w >0,2 m/cex), L
Mapka . TIpH TeMrnepatype KumeHuss B C
$peona q @g, TPH ag; NPH
xraapt u | @ — 0,1 mjcex| of =0,3=0,5 ujcex +10 —10
12 2000 130 g2 — 0,00424 0,00364
22 1500 170 %2 600 ¢0-12 0,0055A4 0,00474
142 3000 100 g%+ 600 ¢0+12 0,003454 0,0034
0,6 02
q G¢.

Ycnosruoe ofosznauyenue A =
d1'5
BH

T. H. JanunoBa (JIeHHHrpaACKHi TeXHOJOTHYECKHI HHCTHTYT XOJO-
IUJIBHON NPOMBILIJIEHHOCTH) 0600M1HIa MaTepHanbl nocneJHHX HccslegoBa-
HHH Telsioo6MeHa NMPH KUNEHHH (PEOHOB M NPEAJNOXKHAA 3aBHCUMOCTH, NpPH-
BefleHHBle B Tabsa 7.8a.

Iocnenuue nBe popmynsl B TabJa. 7.8a (maa obaacTi Pa3BUHTOro NMy3bIph-
KOBOTO KHIEHHS) OTHOCATCA K Tpy6aM NPOMBIIIJIEHHOTO H3rOTOBJeHHsA. Kak
BUIHO H3 3TOH TabJHUbLI, KO3(G@PHLHEHT TENJI00TIAYH 3aBHCHT OT yHeNbHCH
TEIJIOBOI HAarpyskH H COOTHOINEHHs AaBjeHHil P/P,, W He 3aBMCHT OT JAHa-
MeTpa TpyoH.

[Tpu ckopocTH BO3gyXa B :KHBOM CeYeHHH pPeGPHCTBHIX (PEOHOBHIX BO3-
nyxooxnagureneit 3—8 m/cex n BeauuHHax Ko3dpuuHeHTOB opebpenus 10 —
15 3naueHnss KO3()(OUIHCHTOB TeMIOOTAAYH @,  H3MEHSIOTCS B Npenenax
or 15 no 30 xxaa/m?-u-epad. lapol dpeona-12 pekomeHmyeTcsi OTBOXHUTH
M3 HHXHel 4acTH BO3LyXOOXJanHTessi, YTO CIocoOCTByeT BO3BpATy Mac/aa B
XOJOAUIbHYIO MANIHHY.
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Ta6auua 78a

dopmyan nas oupeieneHus KoddduiuenTes TEMN0OTRAUM @, B Kha4/m®-4 2pad
npuy kunendu ©HpeoHoB padnuuHbiX mapok (mo nanueiv I'. H. Janunosoii)

Mapka ¢peona

Ob6aacTb Hepa3BHTOIO Kume

HHS

O6nacTb Pa3sBUTOTO KHIIEHHS

12, 22, 142, 113, 11,
21, C318

12

22

0,86 4" >

TIpuHsiTEIEe YCTOBHbIe 0603HAUCHHUS

A — (0,021 ;)°'7°(

4,73 ¢%7 (0, 14 + 2,2

5,33 q0,75(

gB 0,25

a

»

g — KoAHYeLrBO TelJa, nepenasaeMoro or ! m? nOBEPXHOCTH TPY6hl

KKAA[M? u,

A — KospPHuLUEHT TEMIONPOBOTHOCTH MUAKOro penHa B KKaA/m 4 2pad

¥ — KHHEMaTHuecKas BS3XOCTb PpeoHa B #u?/cex
@— TEeMNepaTypolnpoBoRHOCTh (peoHa B Wiy,
P/Pxp_ npusegeutoe AaBJeHHEe, P4BHOE OTHOL.CHHIO NaBTekds KUMNEHHS K KDPIIHYECKOMY ILaBJeHHIO

)
Py

0,14 42,2 ——

o)
Pip

KHnauemMy ¢peony

B

Ta6auuwa 79
MakcuMagbHast TeNI0Bas Harpy3ka ¢y B Ahai/t Ha 0AHY TPYOHYIO NMPOBOJKY
(xon) thpeona-12
Harpy3ka g, 1pu AuaMeTpe Tpy6 B Mu
« KBHDBaJeUTHada
AJHHA B M 105 1 121 15% 1 18x1,5 24%1 5 26x1,5 28 <1,5
|

10 312 — — — — — —

15 256 515 990 1430 — — —

20 220 470 925 1340 2530 — —

25 196 420 871 1250 2410 3750 —
30 182 387 800 1150 2290 3570 3570
35 167 357 736 1065 2170 3390 3390
40 156 334 685 996 2040 3210 3290
45 146 313 644 937 1915 2990 3190
50 138 295 614 894 1825 2838 3080
60 129 263 554 808 1655 2570 2870
70 120 248 518 716 1545 2395 2670
80 {11 233 484 700 1435 2220 2475
90 105 220 456 663 1360 2100 2335
100 99 207 430 622 1285 1985 2194
120 91 189 393 566 1182 1827 2006
140 84 174 364 524 1095 1693 1856
160 79 163 333 486 1008 1558 1739
180 74 154 317 458 944 1487 1640
200 71 144 299 434 914 1416 1566

[To manupim BHWMXoaoamam, B vadi1. 79 npuBelicHbl 3HAYeHHS Mak-
CUMaJ/IbHO JONYCTHMOH TeIlJI0BOM HATPY3kH ¢* Ha OJHH %0J BO3LyXO0OXJAadH-
TeJst MPH OTHAEJBbHOM CHAOXKeHHU ero »KUAKHM (peoHOM. B 3aBHCHMOCTH OT
TeMNepaTypbl KMIEHHS H DPA3HOCTH MexK1y TeMNepaTypOH KHMeHHs H cpel-
Hell TeMnepaTypod BO3AyXa 5TH BeJHUYUHBI CjlelyeT VMHOXKAaTh Ha KO3(ohH
LIHeHTHI, NMpUBeJdeHHble B Taba 7.10. DkBHUBaJeHTHble NJIHHbL H3ruboB TPYO

B 3aBHCHMOCTH OT UX JMaMeTpa NpuBeleHbl B taba. 7.11.
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ECJIH TenJjgoBas HAarpyska npesbiliaer Maxcmvxaany}o BeJIUUHHY, I[OﬂyC‘
THMYIO JIg OJAHOro xolla, TO BO3IAyXOOXJaIaHTe b paBﬁﬂBaeTCH Ha pdan pasB-
"HBIX MapaJjJieIbHBIX XO0J0B, B KOTOpble (pEOH MoJaerca yepes pacmpene-
JIUTEJb

Ta6nuuna 710

Nonpaeounsiit Ko3hPUUEEHT Mm AN BEAMMHHL Gy

'Pasnocrh Meay TeMmepa TemnepaTypa kuneHuss xnaajgaredra 8 C
'TYpoH KHNEeHHs XJ3JareHTd
o - 0 -

4 1,23 1,47 1,7 2
6 1,46 1,72 2,01 2,25
8 1,69 1,98 2,30 2,55
106 1,9 2,28 2,64 2,93
12 2,1 2,51 2,92 3,33
14 2,28 2,72 3,22 3,65

Tadaunuaa 11

AxeuBasieHTHBIE AJMHbI U3rubon TPyOnl Ha 180° (kasaua)

lo <1

\
13|3J | 20415 J 2815

d mm ‘ 10<1 J 12x1

24 15 I
i
ly, M | 0,4 ‘ 0,5 l 0,5 1 0,6 ‘ 0,6 ( 0,8 l 0,8

Mpumep 73 PaccuntaTh BeJHYHHY MNOBEPXHOCTH BO3AYAOOXJalHTENs HENOCPEACTBEH
§10r0 ucmapeHHs, ecar tpebyercs oxaagnte G=05000 x2/« Bo2lyXa ¢ HAYaJbHBIMM NMapdveT
pavu fc,=190' ¢y =45%, /,=8,4 Kaaa/ke u d,=6,2 e/ar 10 KOHEUHBIX NMapaMeTPOB tc2 =
=42°, @2==86%, 1,=3,7 kkaa/ke u do=4,4 2/ke, xonogoHoCUTENb Qpeor 12 i

Pewenue 1 llpuHHMaeM K ycTaHOBKe BO3AYXOOXJAiUTENb H3 OJHOPAAHBIX CEKIHH
COCTOAIUX M3 BOCBMH MeIHBIX TPpy6 nunamerpoM 18X 1,5 mMm ¢ nnacTHHYATHIMH JATYHHBIMH
pebpaviu pasmepoM 360X30 mm u rommuuonr 0,5 mm Illar pebep 4 mm Pacmonoxeine
Tpy6 Kopmaopuoe Sg=0,045 u n Sy=0,03 m HapyxHas noBepxHOCTb CeKuuu Ha | M
IJHHB paBHAa 5,2 M2, B TOM WHCIe MOBEPXHOCTh pebep 4,8 M2 u Tpy6 0,4 w® Buyrpeunss
moBepxHoCTh TPY6 ceknuit Ha | M pauHBl fou =0,377 #?, Koadhduunenr opebpennus 13,7
JKupoe ceueHue A IPOXoAa BO3AyXa Ha | # naumbl cekuun fy =0,188 M?

2 OnpepeasieM TenJoBYIO HArPy3Ky Ha BO3AYXOOXJaAHTEIb

Qu=0G (I, —1I;) =5000 (8,4 —3,7) — 23500 xrxar/u.
3 [MpunuMaem BeCOByIO CKODOCTb B XKHUBOM CEUEHHH BO3AYXOOXJAALMTENs 6 xe/m? cex,
roria HeoOXOAHMOe KHBOe CedeHHe fJs NMPOXojaa Bosayxa Oyaer
5000
= 3500 6
4 YcrauaBiuBaeM B KaXJOV PALy TO Be CeKUdH (OAHY Haj APYro#t) c rOPH30HTATH

€0 DAcmoJOKeHHbMu Tpyb6amn O6fwias BbicoTa BO3pyXxooxdamureds Gyaer 0,36 2=072 w,
4 AliHa opebpeHHBIX TPyOoK CeKUHH

=0,23 m2.

0,23

Lip= fae =0,61 #
fxy 20,188

HapykHas NOBepPXHOCTb OJHOTO PANA U3 JABYX NapasliebHLX CeKunit paBHa

Fp=Ffy l;p n=5,20,61 2=6,34 x°
5 OnpexesifeM ko3pdHUHEHT TeVIOOTAduH OT BO31yXa h HADYKHOH NOBEPAHOCTH MO
dopuyae {7 36)
@, = 6,46 0,0062° % 0,0187%% 60 7% = 54 xras/m? u epad,

« 1e, coraacHo popmyse (740),
2 (0,045 — 0,018) (0,004 — 0,0005)

, = =0 0062 »
{0,045 — 0,018) + (0,004 — 0,0005)
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6 Bouiuucnsem x03pGhUUHEHT yBelMHueHUs Temaoo6MeHa 3a cueT MaccooGMena

I —1, 8,4—3,7
§: 7 —] = l,“‘_
¢y (fe, —te) 0,243 (19 —4,9)

7 Haxonuwm no [—d-1varpaMMe TpefledbHO  BBICOKYIO TEMIepalypy MOBEPXHO"r1
1:=1°

OnpejenseM CPeNHIO JOTapHPMHUECKYI0 Da3HOCTL TeMMepaTyp BO3AyXa u MOBepX-
Hoctu no dopmyae (7 22)
(19—1)—,2—1) R
ep a.m 18 =8,7°.
2,3 1lg——
& 3,2

’

H

8 Haxomum BCcrnoMorare/ibHble BeJUUYUHbl A OnpelesieHnst Ko3ddHIHeHTa 3bdeKTHB-
HocTH pebpa k&, |, no dopMyaam (730), (729) u (7.28)

0,03 /70,045

S=1,28 —0,2=2,437;
0,018 0,03
0,03 —0,018
hy, = — (1 40,805 lg 2,437) == 0,0079 u}
— 541,31
h B = 10,0079 2 —————— =10,355.
y ¥ ‘/ 0,0005-88

9 Onpenenstem mo puc 74 BenanunHy xosdpduuuedta sbdekTuBHOCTH pebpa, pa3
wylo 0,977, u npuHEMaeM Ry k,.p (cM. crp 145).

10 BoruucasieM H206X0LHVYIO NOBEPXHOCTL BO3AYXOOXAanurena no Gopmyle

Qn 23 500

Fy = = =39,1 #2
YT agky BN L 54-0,977-1,31-8,7

K ycraHoBKe NpHEHMaeM CeMb [OCJTE/0OBATEIbHO DPACMOJOKEHHBIX PSIIOB CenlUi 1M
wou no 0,61 % xaxnast ¢ MOBREPXHOCTLIO
F =16,34-7=44,32 u2
(3anac cocrasasier 13,5%).
11 Onpepensiem yZenbnyio TemwlOBYlo Harpy3ky Ha 1 s? BHyTpeHHeHl NOBEpXHOCTH Tpy0,
APUHAB OPHEHTUPOBOYHO BeJuuHHy m=2,7 (no tabu. 7 10)

= Y = 23 500 = 7299 krar/m® 4
= i femm  0,61.0,377 2,7

12 Haxoamm koauuecTBo ¢peoHa 12, mponycKaeMoro uepe3 BO3AYXOOXJaAHUTeNb, IPU
renjoTe ero ucrnapenus r=237,5 kxasfxe,

23 500
37,5
B kaxaow xoae ¢GpeoH MOCHefOBATENbHO MPOXOLUT uyepe3 Bce TPYOKM ABYX Ceklldil

BO3/YX00XJaAUTe]s, TPH 3TOM NPOEKTUPYeETCA BCEro 7 X0A0B
13 HaxoauMm cKopOCTb XHIAKOTO (peoHa npu yaedbHoM Bece 1410 xe/m?

636
w =
cp- P 7.3600 1410.0,000177

Gy = = 636 Ke/u

= 0,101 m/cex,

cae 0,000177 — nuouianb NOMNepevyHOro ceyeHust OQHON TPyOKu B M2

14 OnpenenseM Ko3h@UUHEHT TemJOOTAAYM OT BHYTPEHHEH MOBEPXHOCTH K (peouy
110 hopmyJe U3 taba. 7.8

Oay = 130-7299%2 = 770, 1 kxaas/m®-4 2pad.
15 Haxonum xoabdhHIUeHT NONHOM TenIonepefauu no ypaBHennio (7 24)
54.770,1-1,31-0,977

b —
n 54.1,31.13,7-0,977 4 770, 1

= 31 kKaa/m?-4-epad.
16 HaxomuM cpenHion0 JorapipMUUCCKYI0 DA3HOCTb TEMIEPATyp MeXKAy BC3LAYXOM U
xJajnaredarom no ¢opmyne (7.31)
54-1,31

At = — 1" 8 7=19,85.
. 31
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17 Onpeznensiem Temneparypy XJaajzarenta no dopmyae (7 34)

. 2,11 4,2—19 99C
a = 2,11 —1 = —J, s
19—4,2
1 =—— = 24 =
roe npu g Cs 2.3 19.85 0,32417 C3=2,11

18 TlpuHuMaeM Bo3LyXoOXJaduTeNdb C ceMbio xonaMn TemJjosaa Harpyska Ha Kaxk-
IbI XOX paBsHa

23 500

Jx= ¥ 3357 kkaa/4

19 OnpenesisieM KBHBAJEHTHYIO JIMHY KaxKJA0ro 10ja, cocrogiuero u3 8 2=16 tpy6
H 15 Kanauen

l,=0,61-16+415:0,6= 18,8 u.

[Ipu sksuBaneqdTHOH paune 18,8 m u pmamerpe tpy6 18X15 ma no 1a6n 79 ucxonnas

BeJMUUHA MaKCHMaJAbHOH TemnoBof Harpysku Ha Xonx paBHa 1362 xasaaf4, a ToONPaBOUHBIH
19 44,2

KO3(p(ULHEHT m 1A pasHOCTH TeMnepaTyp BO3AYyAa M Kumenus ¢peona —_— =

2

—(—9,9)=21,5 C no skcrpanoasuuu ganusix taba 7.10 pased

21,6 — 14
2,2840,18 —————— = 2,96.
+ 14—12 %

ChegoBaTellbHO, KaMIbIH Xojx MOXeT NPONYCTHTL (peon s orgavn 1362 2,96=
=4032 kkaa/u
20 OnpenensieM BO3MOXHYIO TENJIOOTAauy IPH J1HX YCJIOBUAX

Qa = 4032-7 = 28 224 kxaa/u > 23500 kxas/a.

10 NOATBEPHKAALT AOMYCTUMOCTb YCTPOHCTBA ceMH XOA0B (peoHa

4) METOJ, MOBEPOYHbLIX PACYETOB NMHTAEMBIX BOAOM HJHU PACCOJIAMH
BO3AYXOOXJIALHTEJEA C NPHMEHEHHEM KO3¢®®UUMEHTOB NOJHON
TEIMJIONMEPEDAYH k&,

Llenp 1n0BepOUHBIX pacueToOB BO3AYyXOOXJaAuTeseil 3aJaHHbIX Da3MepoOB
COCTOHT B ONpefeseHun AuOO napaMeTpOB BO3AyXxa, JHOO OAHOH M3 TeMIe-
paryp BOIBEL. ODTH pacuerbl MOTYT BLINOJHATHCH ¢ MPUMEHeHHeM MPHEMOB,
KOTOPbIMH IIOJIB3YIOTCA NpU pacuere BosnyxononorpeBaTeneﬁ HJIU BOJOTIO-
JlorpeBareden.

Tak, HaualbHass TeMIepayTpa BO3LyXa IO CyXOMy TepMoMeTpy B 2pad

tc, MOXKeT OBITb HaliJleHa U3 ypaBHEeHUS:
_<1_’ chg) ko F,
; 1 —e Weg Gey §
<y _tc, = (tc‘—‘ts. H) ) l G ‘,;) E ) k" F" » (74])
Ge oz —| 11— —
-2, Wey | Gyt
. W cs —
WJIH
te, — te, = (te, — to.v) Zo, (7.41a)
rlle Zo — QYHKIMA, 3aK/II0UeHHAsl B KBaJApaTHbie CKOOKH,
KOHeuHasi TeMIepatypa Bo3JyXa 10 CyXOMy TepMOMeTPYy
te, = te, — (tc, — ts u) Z, 2pagd; (7.410)
hOHEUHasl SHTAJbIIHA BO3AyXa
Iy =1, — cl')?; (te, — ts.n) Z, KKQA/KE; (7.42)
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KOHeuHasi TeMIiepaTypa BOJbl

Ge &

P~ 7, epad. (7 43)
W s

BuipaxeHnue (7 41) cTpyhTypHO coBnajaet ¢ GopMmysaMu, peKOMeHI)¢
MBIMH CHPAaBOUHMKAMM H KypCaMH IO TEIJOMNepefade Aasi pacueTa NOBep:
HOCTHBIX Temn006MeHHuKoB Q@YHKLUHA Zo OObIYHO MpeJCTaBTACTCH B BH.IE
rpacduka wan tabaunbl [locaenHsss HaMH HECKOJbKO M3MeHeHa, AONOJIHeHa
¥ ¢ of03HaueHUsIMH, HeOOXOAMMBIMH AJI pacuera BO3AYA0OXJaLUTeseH
npeacraBieHa B Bune taba 7 12

tn K:-tBH”"_(tc,“‘ts H)

Tadauna 719
3Hauenns dyHKUHH Z,

kl’lFH
G
_ifiiﬂ Gep &
WrB
L0033’01 ’033’05 'o,e ]os ‘ 1 ] 12‘ 10}2]3[5
0 01 0,033 0,1 0,28 10,39 0,45 | 0,56 10,63 0,7 0,8 [0,810,95| 0 99
0,05 0,033 0,1 0,28 1 0,39 | 0,44 | 0,545/0,62| 0,69 | 0,79 {0,86(0,94| 0,985
0,1 0,033 0,1 0,28 10,38 0,44 | 0,54 {0,61| 0,685 0,785/0,85(0,94| 0,985
0,2 0,033 0,1 0,28 10,381|0,43 0,53 0,6 |0,67 0,77 {0 83[0,93{ 0,98
05 0,033 0,1 0,26 | 0,36 | 0,41 { 0,5 {0,57| 0,63 | 0,72 |0,78|0,89| 0,94
1 0,033 0,1 0,25]0,34 | 0,37 | 0,44 |0,51| 0,55 | 0,62 |0,68/0,77| 0,8
2 0,033} 0,09 |0,2310,29| 0,31 0,3 (0,39| 0,39 | 0,46 |0,46|0,49| 0 5
5 0,032| 0,08 | 6,16 | 0,18 | 0,2 0,2 (0,2 | 0,2 0,2 10,2 [0,2 {02

Mpumep 74 (puc 75) B HeopouiaeMoMm peGPHCTOM  BO3JAYXOOXJaAHTed>  O\Tak
naeics 15000 ke/« BO3jyxa c HauaJbHLIMM MapaveTpamy tc1=30°C ¢=50% [=

=15,5 kkaafke u d,=136 2/k2  XOJOIOHOCHTEJb — BOJda B KoaulicetBe W =28300 ae/!
¢ HavaJsbHOH Temnepatypou 10 5°C
Hecatupsagusifi  Bo31yX00X
JagUTenb H3rOTOBJEH U3 CTaJb
HBIX TPYy6OK €O cTanbHBEIM Opel
peHueM M3 COMPAJbHO HABHUTOH
XoJogHOKaTaHOH JeHTH Bo3ny
XOOXJMAJHTeb HMeeT  MOBPpX
Hocth £ =307 M® xuBoe ceue
HMe [Js npoxoja  BO3AyXa
0847 M? HapyXHBI# U BHYTpeH
HHI quaMeTpnl TpyOOK cOCTaBJ A
10T COOTBETCTBEHHO 22 W 18 mm,
BoicOTa pebpa 10 mm TomdmuHa
pebpa ¢ ouuHKoBkou 07 mm 1mar
HABUBKH pebep 44 mm auamerp
opeGpeHHOl Tpy6ku 42 mm pac
nojoxeHne  TpySOK — ropusoll
TaJbHOe B KOPDUAOPHOM MNOpSIKe
Ko3QdHUMEHT opebpeHus Rop=
=1185 Cxopocts Boasl B Tpyb
kax | 15 m/cex Tloaneiit Ko3¢
¢bunMeHT  Tensonepexaun kp=
=301 xKkaa/m® 4 2pad Koadou
IMEHT YBEAuYeHHsA TennooOMeHa
3a cyer MaccoobMeHa =158
OmnpeflennTs KOHeuHble Tmapa
MeTphbl BO3AYXa U KOHEUHYIO TeM

C,300

meparypy BOABL £
Pemenune 1 Boiuncasem se ©
JARUMHED 2
Gep 13 _ £
Wy
— w =0,2; Puc 75 [ -—d gnarpaMmma x npuMmepy 7 4 nosepoutoro
28500 1 pacuera MOBEPXHOCTHOrO BO3AYXOOXJaxHTeTs
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ky Fy 30,1 307

— = 1,62.
Geyt 15000 0,24 1,58

Tlo ta6n 7 12 naxoaum Zo=0,77
2 Onpepennev KOHeuHble COCTOAHHA BO3JyXa M TeMIepaTypy BOJAB MO YPABHEHHAM
(7416)—(7 43)
., =30— (30 —10,5) 0,77 = 15°C,
I, =15,5—0,24 1,58 (30— 10,5) 0,77 = 9,8 xxas/xe,
15000 0,24 1,58
28 500

ty «= 10,51 (30 —10,5) 0,77 ~ 13,5°C.

5) YOHPOWEHHBIN MPUBJAUWXXEHHBIA PACYET MOBEPXHOCTHbIX
BO3AYXOOXJAAHUTEJEH, MUTAEMbIX XOJIOOHOM BOAOH

M3naraeMmblil cnoco6 ynpolleHHOTO pacyeTd MOBEPXHOCTHbIX BO31YyX00X
aAaauteneil npumensiercss B GPT

[Tepenaua Tenja oT Bo3dyXa K BHellHeil HapyxHOW NOBepPYXHOCTY BO3J\
X0OXJaAUTeNs XapaxkTepusyercs dhopMyao#

Qn = o Fy (I —T4) kkan/a, (7.44)

rie [ W I — cOOTBETCTBEHHO CpeaHHe 3HTAJbOMM OCHOBHOH MacChl BO3/yXa u cJos Ha

CHIeHHOro BO3AYXa, MpHJAeralollero K I[MOBEepXHOCTH, B K?ICa/l/Ké‘
[Tepenaua rtensa or BHyTPeHHeH MNOBEDXHOCTH CTEHOK K OMbIBAMOIIEH H\
BOJe olHchiBaercs GopMyson

Qu = gy Fo (t2"—1,) Krcanfu, (7 45)

, fp— COOTBETCTBEHHO CPEJHHe TeMnepaTypa BHYTPeHHell )OBEPXHOCTH U BOAbl
B 2pad

[Tonaras cnpaBefsuBbBIM cooTdolieHe JIblouca o,/0=cp=0,245, noc
Jle HeKOTOphIX TPeoGpa3oBaHUil MOKHO MOJYUHTb

rae g

Qu=F, (I —07 t;) ¥ = F, Al k' Kxai/u, (7 46)
rTae
1 1
R = = 2
by Fop l K2/m? u (7 47)
1,4 agy c 1,4 agy 4a,

[las pacuera HeoOGXOAMMO pPAaCIOJNArdTh KOHCTPYKTHBHBLIMH XdDaKTepl'c
[HKaMW BO3AYXO0OXJAaAHUTENs] H JaHHBIMM O KO3(QPHUHCHIAN TCMIOOTAAWI ¢
HapyKHOH U BHyTPeHHel CTOPOH I1OBEPXHOCTH.

NMpumep 7.5. Bosayx B konuuectBe L=10000 #3/4 HeoGXOAUMO OANAAMTH M OCYIIHTH
B TOBEPXHOCTHOM BO3AyXOoxjaautede Hayaslbiple mnapaMeTpsl BO3JAYyXa tcl=30°C,
¢1=50%, d,=13,6 e/ke u [)1=155 kras/kz Oxnaxnawllas Boja NONAETCA C HAYaJbHOH
teMnepatypoit 10°C IlpuBenenublii KOo3D(pUUHEHT sBHOH TEIVIOOTAAYM OT BO3AYXa h {10
BEPXHOCTH Gy=44 kxaa/m?-4 epad. KospohHiuHeHT TenJooTRaun oT CTeHKM K BOJe Gy, =
=3450 xxana/m? u epad Kosdduuuent opeGpenus Beaayxooxnaauteds ko, =17,5 Tlosepx
HOCTb BO3xyXooXnaautens Fy =62 u?

OnpefenuTs KOHEYHOE COCTOfSIHHE BO3AYXa H BeJHYHHY  XOJIOJOTPOH3BOAHTENbHOCTH
BO3AYX00XJJagHuTeNs.

Pewenue 1 TloncunTbiBaeM BeJHUYHHY YCJAOBHOro Ko3dimMeHTa Tenionepefaun M0
dopvydse (747)

b 1 1

= = = 100 2 .
Fap i 07,5 I el

Ida, T 4a 13850 44

2 [lpuHuMaeM XOJOJONPOM3BOAMTENBHOCTb BO3AYXOOXJAAHTENA, 32aJaBafACh PA3HOCTBIO
TeMniepatyp no Boxe Afg=4° u ee pacxoaom 9000 x2/4,

Qu=W A £, = 9000 4 = 36000 xras/«
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3 BpiuucifeM BeJHUHHY CPelHEH pasHOCTH 3HTaJbHUi

Qu 36 000
Al = = - :
cp a1 Fo & 62 100 5,8 nkaajke.

4 DBoiuucssemM pasHOCTb SHTAJBIHUA Mo BO3AYXY
36 000
Al = Q = = 3 kran/ke.
Ly 10000-1,2
Haxonum xoHeuHywo 3HTaJbIHIO BO3AYyXa
lo=1—AT =15,56—-3-—=12,5 kxaa/xe.

(@]

6 Ilonaras npouecc HanpaBJeHHBIM Ha TeMMeparypy BOMIbI, MOKHAAWILLEH NPOTHBOTOU-
HbIH TenM0OOMEHHHK, rpaduueckuM nyrem no /—d-Auarpavve B TOUKe fepece ienua Jyda
aiponecca ¢ auHued [o=12,5 kkai/Ke HaXoAUM OcCTaJbHbie MAPAMETPHl YXOISILEro BO3AYAd
o, =22°C, 92=T70% u dy=119 e/xe.

5. PACYHET THNOBbBIX CEKUWHW NMOJAOINPEBA L EHTPAJIbHbIX
KOHOAHWLUHUOHEPOB

Tensmooraaouias NoBepXHOCTb CeKUHi noforpesa o6pasyercs CTaJdbHbIMH
3/eKTPOCBapHbBIMH TPYOKaMu aAuaMeTpoMm 22X 2 mam, opeOPeHHbBIMH HABUTOH
CTaJbHOH XOJOLHOKATaHOH JeHTOH wwupuHOH 10 mm u ToawuHoi 0,4 MM;
war opebpenus 4 mm.

bBrarogaps HanHyMIO [EPeropofoK B IOJOCTSX KOJJIEKTOPHBIX KOPO-
OOK ABHKeHHe BOABI 110 rpynnam TpyboK nocjef0BaTeNbHOE,

CeKUUH KaXJI0H HOMHHAJbHOH IIPOM3BOJAMTEJIBHOCTH HM3TOTOBJSIOTCA
€ OJHHUM, IBYMs H TpeMs psilaMy TPyOOK 10 XOAY BO3AyXa.

CeKIIHH HOJOTpeBa CKOHCTPYHPOBAHbI 1Jis1 NPUMeHEeHHs1 COBMeCTHO CO
CIIApeHHbIMH B3aHMHO-OOPATHbIMH BO3AYUIHBIMH (PPOHTOBBIM U OOBOJLHbIM
KJlaTlaHaAMH.

KoHeTpyxkTHBHBlE XapaKTePHCTHKH BbINYCKAEMblX  CeKLH# MOJAOrpeBa
NpHUBEJIECHBl B CIpaBOYHUKe NPOEKTHMPOBUIIUKA «BeHTUJAAMS ¥ KOHAHIHOHH-
poBaHue Bo3xyxa» (Crponuspar, 1969). XapaKrepHCTHKH HOBBIX THIOBbL'X
cekuuii nogorpesa cepuu KT, Hameuaemblx Kk npousBoactsy B 1971 r., npiu-
BelleHbl B Ta6J. 7.13 u 7.14.

Tabauma 7.13
XapakrepucTuku 06a30oBbIX TenioodMeHHuKoB cepHn KT

ComnpoTus/ieHHe NPOXOAY BOAb
Yucisio psi- Yneno Ausoe ceuenne | TToBepxHocts B kI'/M? TIDH CKODOCTH B M{CeK
BeicoTa B M| nop Tpy6 XOZOB xona* B M2 TerI00TAAH
M
’ 0.2 | o7 1.5
1 4 M 27,3 100 900 4000
0,00152 '
0,00254
! 2 4 e 54,6 140 1900 9000
0,00305
0,00381 - =
3 4 — 81,9 165 2500 {2 000
| 0,00457 o
0,00127
l 6 = 41,6 110 1100 5000
0,00152
0,00254 -
1,5 2 6 —— 83,2 150 2000 9 600
0,00305
0,00381
3 6 e 124,4 170 2600 13 000
0,00457

* 3 uMoJHTeNe yKa3aHo HBOe CeueHHe XojJa NpH HanMewbileM yucle TPVGOk. a B 3HaMmeHateae —
P 1EO10)TbILeM
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Ta6auna 714
KoHcTpyKTHBHBIE XapaKTepucTUKd cekuuit nomorpesa cepus KT

Konnuecrso 6a3oBelX Tenno-
Homunanenas npous OGMEHHHKOB BBICOTOH B M TToBepxHOCTr Ten-|KHBOE ceuenne
BOAHMTENILHOCTE 1O BO3- J0OTRadyH* B m2 | AR Dpoxoaa Bec* B x2
AYXY B THIC. M3/4 1 s RO3JYXa B M?
20
Cexyuu Ge3 06800n020 ranara

55,8 318

30 2 — 111,6 1,44 500

167,4 682

68,9 394

40 | 1 137,8 1,83 616

206,7 845

111,6 630

60 4 — 223,2 2,88 994

334,8 1359

137,8 774

80 2 2 275,6 3,66 1229

413,4 1687

223,2 1295

120 2 4 446,4 5,76 1945

669, 6 2695

277,8 1522

160 4 4 555,6 7,24 2393

833,4 3305

o | 331,5 2055
200 3 6 863 8,7 3117.,3
| 992, 1 42273
|

416,7 2489

250 4 4 833,4 10,86 3846

1250 5213

Ceryuu ¢ 06800HbBIM KAHAAOM

41,6 233

3¢ — 1 83,2 1,09 366

124,8 505

55,8 302

40 2 — 111,6 1,44 484

167,4 666

83,2 464

60 — 2 166,4 2,18 751

249,6 1009

111,6 602

8D AL 4 — 223,2 2,82 966

' 334,8 1331

166, 4 100G

120 — 4 332,8 4,36 1520

499,2 2105
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Ipodormenue tabn 7 14

KosuuecTBo 6a30BbiX TemJo-
HoMusanbias npous- 06MeHHHKOB BhiCoToll B M |[lomepanocts Ten |KiBoe cevenne
WORHTENIBHOCTH TIO0 BO3- nooTpayu* p m | A9 Ipoxoaa Bec* B K2
AYXY B Thic. M3/4 | s BO3AyXa B Mm?
i
| 2232 1180
160 2 4 446,4 5,76 1880
669,6 2580
249,6 1600
200 — 6 499,2 6,54 2180
746,4 3257
334,8 2055
250 3 6 669,6 8,64 3145
1004, 4 4070

* [lepBas BesJHYHMHA OTHOCHTCS K  ONLHOPAAHBIM  CeKLMAM, Blopast — K IBYXPSIAHbIM, TpeTbs — K
TPeXPAAHBIM

TennorexHUYeCKHE H A3pOANHaMHUYECKHC XapaKTEPHCTUKH CeKUHH noac-

rpeBa K1 npusesnensl B taba. 7.15.
TaGaupga 715

TennoTexHHueCKHe M a3POAMHAMUYECKHE XAPAKTEPUCTHKH THNOBBIX CEKLMit
noporpeBa cepun Ka!
(no manueim M. T. Cenarona)

' PopMyJIBL JJISL 0TI peesIeHHst

Konnuecr-
BO DSAOB R
TPY6 B cen- KoshdULHeHTa Tenaomepenayl B KKa i/ m? COMPOTHBJICHHs! [\BHKEHHIO Bo3ayxa B kI /x
Lk z 4 2pad yepes CeKILMIO MOZOTPeBa H MOJHOCTBIO OT-
P KPoiThil GpOHTOBON BO3pYyIHBI KJanau
. 1,8
1 Ak = 0,16 (vy)
2 | k=12 (vy)%% 0! Ah, = 0,22 (vy)!%
3 | (mpu 30,4 A cex) Ahy = 0,312 (vy)!-86
|

' 91 \apaKTepHCTHKW COpaBeAJudBbl M AJ1 cekLuit noxorpesa cepuu KT

YuiThiBad MaJylo 3aBHCHMOCTb KO3((PHUHEHTOB TellJIonepelayH OT ChO-
pPOCTH BOIH B TPyOKax, oObIYHO HpUMCHsieMYl0 GopMyay k=A (vy)"o" ¢
TOTPEIIHOCTbIO =7 Y% MOKHO 3aMeHUTh QopMyJIoil

B=A @y =115 @) ® kkayn? « epad (7.48)

(mpu w > 0,4 m/cex).

C NnoBOPOTOM CTBOPOK (hPOHTOBOTO KJamaHa II3MEHSIIOTCA Kak KOJIHUeCT-
BO BO3[YyXa, NPOXOASILIETO Yepe3 CeKIHI0 NOJOrpeBa, TaK U CONPOTHUBJIEHHE
nocaenHedl. CoraacHo HcclenoBauusm M. . Cenarosa u H. M. Masakoso#,
H3MeHeHHe OTHOCHMTEJHHOTO PAacXoJa BO3NYXa ONKCHIBAETCS ypaBHeHUeM

— a

% =15+ 115 —g—= 15 + 1,64 o,%. (7.49)

3nmech @y — yroJa MmoBopoTa CTBOPOK (POHTOBOro KjamaHa, OTCUUTHIBAEMBIH OT 3aKPBITOrO
NOJIOKEeHHs,

G

P 100 — oTHOCHTE/NBHOE KOJIUYECTBO BO3LYXa, MPOXOASALIErO uepe3 CEKIHIO
noporpesa, B %
H3meHeHNss KO3(Q(HUIIMeHTOB CONPOTHBIEHHs, OTHeCEHHBX K (hacamxHoMy
CceueHUIO ¢POHTOBOrO U OOBOJHOrO KJanaHoB, B 3aBHCUMOCTH OT YrJa NOBO-
poTa CTBOPOK XapaKTepH3YIOTCsl NAHHbIMH, NpPHBeJeHHBIMU B Tabda. 7 16.
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861

Koadduunenrsi conporusiennii cekuuii noporpesa cepun Ka, paboraromux

COBMECTHO €O CMAPEHHbIMH BO3AYIWIHBIMH Kaanadamu (mo gaunbim H. T Cenatopa

n H H. Maskosoii)

TaGanmua 716,

BennyuHa 103pPHUHEHTOB CONPOTHBAEHUH ~

"o i ""PH YrJie MoBopoTa (TBOPOK a B epad

Homunanbiaad npous Hucao [
OGoszunayeiine KO3(pdH |BOAHTENBHOCTH KOMAH | p SIAOB
LLHEHTA COTPOTHBJEHHS| LIHOHepa MO BO3AYXY TpYyG
B THC 2/ p {5 |10 15 20| 25| 30 35 40 45 50 55 60 65 70 | 75| 80| 85| %
$pouroBoro kaa [Or 10 go 120 1 900 {240 {110 | 53 | 35 25 20 17 15 14 13,1 13,1 [ 13,1 | 13,1 | —| —| — | —
naia H CEKIHH MoJ0 2 520 (160 | 70 | 41 | 31 | 25,6 | 22,6 | 21 20 19,3 19 1881187 118,7| — | — 1| — | —
rpeBa 3 580 |200 | 96 | 63 | 46 41 37 34 32 31 30 30 29,6 1296} — | — | — | —
O6BoaHoro  kJsa |10 u 20 — 746 1410 {250 |150 | 90 56 35 23 16 12 8,9 6,5 5,4 4,2 13,413 12,6 2,4
nasa ¥ o6BojHoro| 40, 60, 80 u 120 | — | 600 |300 {170 [105 | 70 | 50 32 23 17 12,8 9,5 7,2 5,5| 4,23,32,82,21,9
Kauana <, . ;
|

TMpumeuanue [IpuBefeHrsie BTal/ 7 16 JaHHEEE ClpaBeliuBLL N8 CceKuti NOAOrpeBa KOHAWLHOHePoB cepuu Ki npoussoanteabHocThio 10 20 40 w 60 riic s/ ¢

OPHEHTHPOBOYHO MOTYT ApUMEHATBCS MpH pacuere ceKymw KOHIHIHOHep OB HPOPISBOHHTQJ‘IBHOLTMO 80 u 120 THIC M? (8
PHE




1) PACYET TUNMOBBIX CEKIIUM NOAOTPEBA CEPUH Kn, PABOTAIOLLUX
CO CNAPEHHBIMH B3AHMHOOBPATHbBIMH ¢POHTOBbIM W OBBOIAHbIM
BO3AYIIHbIMH KJIAMNAHAMH

3afgaHHBIMH BeJMYMHAMH $IBAAIOTCA: o0liee KOJHYECTBO BO3AyXa; ero
HayasJbHas TeMiepaTypa H TeMIepaTypa, ¢ KOTOpPO# OH NOCTylaeT Ha cJje-
gylomylo craauio obpaGoTKu; HauaabHas TeMNepaTypa TelWIOHOCHTeNd;
npegeJbHble (HH3LIAsi M BLICIIAsA) KOHeYHble TeMIepaTyphl TEIJIOHOCHTeNs!
H HOBepAHOCTb OMHOrO psja TPyO B CeKIHH.

ITpn 31OM BO3MOXKHBI AB2 MeTOAA TENJIOTeXHHYECKOTO pacueTa CeKIiH

IIpu nepBomM MeToje pacyera NpPUHHUMAeTcd, 4TO OOGBOAHON BO3AYLIHbLIM,
KJanasd NPHOTKPBLIT U Yepe3 TelVIOOTAAIOILYIO0 NOBEPXHOCTh NPOXOAHUT YACTb
BO31yXa, KOTOpasl IeperpeBaeTcsl M, CMELUHBAasicb C HENOJOTPETHIM BO3LY-
XOM, TIponleflINM uepe3 0OBOAHON KaHaJ, nprodpeTaeT HeOOXOAUMYIO TeM-
nepatypy. JLOHoJHWTeTbHO 3aJ7al0TCsi KOHEUHO! TeMIiepaTypoil TeNnJOHOCH-
Teasl. McKoMbIMU BeJlHUHHAMHM ABJASIOTCA YHCJAO pSAAOB TPyS N0 rayGuHe W
KOJIHUECTBO BO31yXa, MPOXOAALIETr0 Yepe3 QPOHTOBOH M OOBOJAHON KJiallaHLL.
AspoauHaMHUecKHH pacdeT 3ak/ai04aeTcst B ONpeNeJeHWH CyMMapHOro co
NPOTHBJEHHUS CeKUHH NMOoAOorpeBa H ()POHTOBOLO KJallaHa ¢ He NMOJHOCTBIO
OTKPBITLIMH CTBOPKAMH, a TakKKe B ONpellesIeHHH YIJIOB NIOBOPOTA CTBOPOK,
NpH KOTOPHX O0ecHeuMBAaeTCs PABEHCTBO CONPOTHUBJCHUE NPOXOAY BO3AyXa
yepe3 00BOIHOM KaHAJ H TeNJOOTAaI0ULyI0 MOBEPXHOCTD.

Ipu BTOpOM MeTOne pacueTa NpPHHUMAETCS, YTO OOBONHOH BO3AYLIHBLI
KJanaH OTCYTCTBYeT, T. €. Uepe3 TeNJOOTAAIOUIYI0 NOBEepXHOCTh MPOXOMHT
Bechb Bo3Ayx. [omonnurtenbHo 3ajaroTcs BeJHYHHOH 2. . MckoMmoil Bennuu-
HO# siBAsieTcsl KOHeYHasi TeMIeparypa rtenjoHocurelds To. [ ceknui mep-
BO10 mojorpeBa temneparypa 7o 40JMKHA ObTh He Bhllie 70 U He Hixe 25°C.
Temneparypa 25°C pernaMeHTHPYeTCA YCJOBHEM NpPeJOTBpalleHusi 3aMep-
3aHus cexuui. [as cekuu#l BToporo momorpesa, KoTopble paGoTaioT NIpH
NOJIOXKHUTIeJbHbIX TeMIepatypax BO3AyXa, KOHeYHass TeMIepaTypa TelJOHO-
curenss T, Moxer 6biThb paBHa f +5°C. CkopocTh ABHIKEHHs BOAH 1O
TpyOKaM B pacueTHOM pexXuMe JOJKHa OblTb He MeHee 0,4 m/cex, T. e B
npefenax AeHcTBHs Gopmyasl (7.48).

Mepsbiit MeTon pacyera. [IpH BcexX MOJIOXKEHUSIX CTBOPOK (PPOHTOBOTO H
0o0BOAHOrO KJaNaHOB CyMMAapHBIH pPAcXoA BO3AyXa AOJKEH OCTABaTbCs MO-
CTOSIHHEIM, T. €.

G}( + Go. K — G - COHSt.

BecoBass ckopocTb BO3AyXa B KHBOM CEYEHHH CEKIHH IIOJOrpeBa Olpe-
aedqsieTcs 1o GopMmyJie

( 11,5 82 \2 N .
@Y= 864 B, ) = 2 K2/Mm?- cek. (7.50),
11,582

rae N=< )2—— NepBblil KOHCTPYKTHBHBIA MapaMeTp YCTAHOBKH H3 CeK-

864
i nogorpesa.
KonnuecrBo Bo3ayxa, mogorpesaemMoro 1 2 moBepXHOCTH CeKIHH, Ollpe-
LeJsieTcsl IO ypaBHEHHIO

G M 2 7.51
= T L = Ke/me.- o, .Ql}),
gK FH Bi / ( )
3600 N .
rae M:—p—z———mopou KOHCTPYKTUBHBIM rapaMeTrp yCTAHOBKM M3 CeKUM# nomorpeea,

B= F/f x — Ko3(pPunueHT rayOuns! CeKUHH (Mnu paaa);
x — TeMIePaTyPHbIH KDUTepH# [/ BO3AYXONOAOTPEBATeNd ¢ NPHKPHITHIV
(OPOHTOBBIM H NMPUOTKPHITHIM OOGBOAHLIM KJlanaHaMH, paBHEBI.

- 2 (th‘“tH) .
B~ 2% (Top—ty) — (b — 1) (7.52)
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feq— y JI0BHAS TevnepaTypa CMeCH NOLOrPeTOF0 M HENOEOrperoro  BO3AyXa,
NpUHUMaeMas B MNPEATIONIONKEHHH XOpOIIEro IepeMelluBaHH1  BO3AY\A
3a ceKlMe#l mojporpeBa M paBHast

Gy t,(+((;* Gd ' _ %t 4+ (1 —X)t, epad, (7 53)

X — OTHOCHUTEJbHOE KOJHYECTBO BO3AYXa nponycxaeMOe ucpes CeKIH
nonorpesa,
T p— cpensaa TemMmepaTypa TEIVIOHOCHTeds B 2pad.

TeMnepaTypa no,uorpeToro B0311yxa HeHOCpelICTBQHHO 3a CeKiUueHn 1
pakTepH3yeTcs ypaBHeHHeM
te o A=A =00 L gty Lt epad (7 54)

pa X

tcm =

O611as mMOBep\HOCTDb TelJOOTAAYH paBHa

Fy - gG —=F.Zn (7 55)
BeanuuHL KOHCTPYKTHBHBIX mapaMeTPOB (CBOOOAHBIX ujeHoB) V u M

B dopmyaax (750) u (751) 3aBucAT ot Ko3pPuUHEeHTa rJAyOUHBI CEKIHH 3
i Z (raba 7 17)

- -

Tadnrua i
3uayeHus cBoGoanbix wienos N uw M B dopmynax (750) u (751)

KoanyecTro psifioB TpyG sz
KonuyecTBo 1 l 2 | 3
cekuuit Z
N l M { N l M ‘ N ’ M
' _
1 0,275 25,5 1,1 51 2,46 \ 75 5
2 1,1 51 4,4 102 9,9 151
3 2,46 75,5 9,9 151 22,1 1 226
(O603HauKHB
(Lp_:’"_ )2 — a,
few — I
ro -f G (7 50

b,

tcl—tﬂ + MFH

MOXKHO [NOTYYHUTb KBaJpaTHOEe ypaBHeHHE, XapaKTepuaytouiee OTHOCHTE/bnOE
KOJIMYeCTBO NOAOrpeBaeMoro Bo3ayxa,

ax?—bx 4025 =0 (7 57)

Ecau Beanuuna x=0, To BeCb BO3JyX NPOXOAMT Yepe3 06BOAHOIT KaHAJ
Ecsin BeanuuHa v=1, TO Becb BO3/[yX NPOXOMUT Yepe3 TelIOOTAARILYIO IO

BepXHOCTb, a 06BOAHON KaHas 3akpuiT Kopaum v< 0 m x>1 ne uMewT i
3Hdeckolo cMbicia [losyueHde 3THX 3HaUeHWH KODHeH CBHAETENbLCTyeT O
TOM, YTO NPUHSTAsS CeKIHsl NOJOTPeBa He MOAXOAMT A/ 3aJaHHBIX YCJOB IH
IKCIyaTaluuu

TemnoTexHHYeCKUH H a3pOJMHAMHUECKHH PdCyeThl CEKIHH NMOAOrpesa fo
NnepBOMY MeTOQy NPOH3BOAST B CIeAyIOLIeM JOPsIke

a) NPHHAMAIOT KOJUYECTBO PAAOB TPYO B CEKUMH Z,, H UYHCJIO MOCJe-
JOBATEJbHO yCTAHOBJIEHHBIX CeKLUHH Z, 1MOcje uero CTAHOBUTCSI U3BECTHOM
BeJMUYHHA TeIJIOOTAAIolIel nmoBepXHocTH F=F . Z,

6) HaxoadAT 1o 1a6a 7 17 coorBercTByOUICe uncao M,

B) onpenensiior 1o ¢opmynae (7 57) oTHOCHTeJbHOe KOJHYECTBO BO3AY

Xa X, KoTopoe Heo6X0AUMO NPONnyCTUTh Yepe3 TellJIOOTAAaloILYyI0 NNOBCPXHOCTD,
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r) ompenessiioT no Gopmyae (7.54) KOHeuHylO TeMMepaTypy BO3ayxa He-
TI0CPeAICTBEHHO 3a CeKIuell;

J1) TpOBepslOT 3HAUEHHsI CKOPOCTH BOAB! B TPyOKaX CeKUMH W TeMmiepa-
1ypbl BO3AyLIHON CMecH;

¢) ompezeasiior o Gopmyte (7.49) HavaNbHBII YroJ MOBOPOTA CTBOPOK
(hpoHTOBOrO K1anana, a mo tabna. 7.16 — xos¢pdunuent conporusienus Cg;

’K) omnpezeJdI0OT CyMMapHOe CONpPOTHBJEHHe NPOXOAY Bo3ayxa (pOHTO-
BOTO KJIalaHa U CeKIUM NoJlorpesa no gopmysae

2
A h(p = C(p —U%EL ICF/Mz; (7.58)

3) BBIUHCJAAIT K03 dHIHeHT CONpOTUBJIEHHs O0GBOJHOrO KjaamaHa U 00-
BOJAHOTO KaHaJjsa
A hy
Coon = 5, (7.59)

Y. x Yu
2g

a 1o taba. 7.16 onpeneasior HayanbHH{ Yyrosi NOBOPOTa CTBOPOK OGBOAHOIO
KJanaHa.

Npumep 7.6. Heobxoaumo nomorpers 12 Toic. k2/¢ BO3lyXa ¢ HavYalbHON TeMmmepaty-
poii—30°C (ys=1,453 x2/#%) c NOMOIBIO THNMOBHIX CeKUHi nogorpeBa cepud Kx HOMHHAo-
#Ooll TIPOM3BOAHTENBHOCTLIO Mo Bo3xyxy 10 tumc. #3/u. TeMmepaTypa BO3ayxa, noxaBaeMoro
Ha CTeIyIOMYI0 craguio o6paGoTKH, NoJKHA OHTb fcy =10°C., Hawasibhmas u KOHeuHas
TeMTepaTypsl TEIJIOHOCUTENS cooTBeTcTBenHo panusl T1=130°C u T,=70°C.

ITo100paTh KOJMUUECTBO psiaoB Tpy® B CEeKUMM 2Z3p W KOJHUECTBO CeKUHi Z, omnpejie-
JUTL KOTHYECTBA BO3JAYXa, MPONYCKAEMOro Uepes TEIIOOTZAIOMYI0 TIOBEPXHOCTh U 1o 06BOA-
HOMY KaKaly, a TaKXe PacCUHTaTb adpPOAHHAMHYECKOe COMPOTHRJIEHHE CeKUHil.

Peutenue. 1, TlpuuHMaeM K YCTAaHOBKe OXHY TPexPAOHYIO CEKIHIO MOZOrpeBa (Zyp ==3)
< mnowanpio noeepxnocty Fy=40,71 #2, f4 =08 % f, . =0206 #2 n 1 =0,001562 xZ

W3 taba. 7.17 npu uuchae cexunit Z=1 uaxogum M=75,.

2. BoiuncasieM 3nadenus kosdduuuentos a u b no ¢opmynam (7.56):

100 - 30
T\ 1030
100 - 30 12 000
b= -+ =7,15.
10 4+ 30 75,5-40,71

3 OmnpepesseM 00 BosgyXa, NPONYCKAEMOro uepe3 TEMIOOTAAIONIYIO MOBEPXHOCTb,
no ypasHenuio (7.57):

2
) =10, 55;

s _ 15+ V 71941055055 7,1546,38
12— 210,55 a 21,1 ’
- 13,53 - 0,77
= —=0,642; xp= —— = 0,0365.
ST == o1

3HaueHHe KOpHS an 6JH3KO K HYJI0 H [Js NaHHOro KOHKpeTHoro TpHMepa He HMeeT
cMblcia, Tak Kak 1pH x;=0 He 6yner noxorpesa BO3IyXa.
BecoBple KonuyecTBa BO3AYXa, NMPONYCKaeMble uepe3 TelJIOOTAAIOUIYIO NMOBEPXHOCTb U
006BOTHOM KaHaJ, COCTAaBJAIOT:
G, = G x; = 12000 0,642 = 7700 xz/4;
G, =G — Gy =12000—7700 = 4300 xe/u.

4 OmpenensicM TeMIepaTypy BO3ZyXa HENOCPEJICTBEHHO 3a TENNOOTHaloWlell MOBepX-
HOCTBIO

1
1L=T (fom — ty) 4ty = (10 -+ 30) — 30 =32°C.

0,642

5 BoluucaseM pacXofl TelsloHocHTeass W M CLOpOCTh ero IBHXKeHHss B TpyOKax Cek-
MY TIOZOTPEBA ) C JKMBBLIM CeueHHeM AJsi MPoXoha BOLH WP

— ,24 (1
w_ G% (he—t) 12000 0,24 (10+30) .92 wts
1000 (T; — T'3) 1000 (130 — 70)
14 1,92

[

S5 = = 0,348 M 0,4 .
36004 3600 0,00152 foer < 0,4 afcer

11 3an 663 1681



[MoJsiyueHHass CKOPOCTb BOZABI BBIXOAHT 3a Npelennl AedcTBHs dopmyan (7 48). B ue-
J5X NOBHIIIEHHS] CKOPOCTH TEIJIONOCHTe s NPHHHMAaeM K YCTAaHOBKe TPH OIHOPALHble CeK-
MM, TOCNE0BATENbHO YCTAHOBJEHHBIE MO BO3AYXY H IOC/AEIOBaTelbllo COeAMHeHMHble IO
remwlosocuTesto (Mo TMpOTHBOTOUHOM cxeMe), Benawunnw Fy u M oCTAOTC HeH3MEHHBIMH.

CxopocTb BOJBl B TPyOKaxX BO3PAcTeT i COCTABHT

1,92

= "3600.0.00051 1100 M/cex>0,4 ajcer.

6. TpoBepsieM TeMIepaTypy BO3AYWIHOH CMecu ¢ HOMOMplo cooTnowtenur  (7.51)
u (7.52

B MF,  175,5-40,71
*7 Gx  12000-0,642

Orpuuartensnas BeluunhHa By We uMeeT dusuveckoro cMbicaa. M3 Bupamenns (7.52)
HAXOAHM TeMIEepPaTypy CMECH feyl

=0,4; B, =+ 0,635.

2 (fcm +30) .
2-0,642 (100 +- 30) — (foy +-30)

foq = 10°C.

0,635 =

7. BoluycsdeM wauaJbHBIA YroJi IOBOPOTAZ CTBOPOK (POHTOBOro Kianasa H CKOPGCTh
BOayXa B (hacaiHOM CeueHNH TEIIOOTAAIOMefl yacTH CeKUuH NojorpeBa no Qopuy.ae (7.49)

x=15--1,64 ap =64,2; ag=30".
Torjna cKopocTs B (pacalnoM ceueHnH ceKlun Oyjer
G % 12000-0,642

= = = 1,84 mjcex.
0= 73600 f¢ v 3600-0,8-1,453 ,O% mcer

8. Haxozum no ta6a. 7.16, uto npu 2rp =3 KOOOdHuMeuT CONPOTHBIEHHs (=41,
Toraa moTepu AaBJeHHs B Kianahe H CeKuHy nomorpesa c sanacom 10% OGyayr caenyio-
IIHMH:

2
1,842.1,453
T T U TN U TS Bl N § B W7 P13
2g 19,62
9. OnpesedisieM CKOpPOCTb B OGBOZHOM Kanajle W HeoOXOAMMYIO BenHunny Koaddu-
unenra & .
G (1—x 12 000-0, 358
Vo.x = (L— %) = = 4 m/ceK;

3600 f, v,  3600-0,206-1,453

11,3
— 3 .95,
ok 42.1,453

19,62

10. Haxoguv 1o taba, 7.16, uTo Haya/lbHbIl yrof NOBOPOTa CTBOPOK OOBOAHOrO Kia-
nana JoJKeH COCTABAATD G, , ~D4°.

Bropoit Meroy, pacyera. DTOT MeTOJ NPUMEHHM JJs ceKnui cepuu Kit
u KT. [TockobKy B pacueTHOM pexXHMe Bech BO31yX IPOXOIHMT uyepe3 Tem-
JIOOTAAIOILYIO TOBEPXHOCTh, TO X= 1.

B atom cayuae ypaBHenus (7.50)— (7.52) npuHuMaIOT BH1L:

(0 V) = —— ke/n®- cex; (7.60)
B2

&« = Ke/M?-u; (7.61)

2 (tK e tH) (7,62)

(T To) — (b + tw)



Koneunble TeMmepatypbl TEMJIOHOCHTEAS M BO3AyXa XapaKTepU3yloTcs
VpaBHEHHSIMH

2 (b — ty
Ty = j‘wﬂ 4t + t) — T 2pad; (7.63)
=&*)
M FH 0.5 MFH 0.5
S (T1+T2)+tﬂ[2—(—3—)
£ = R epad. (7.64)
=)

W3 ypaBHeHust (7.63) BMAHO, YTO NPH BCeX IPOUYHX paBHBIX YCAOBHAX
ueM OoJibllle MOBEPXHOCTb F, W COOTBETCTBYIOLLAs BeJuunHa M, Tem HIXKe
KOoHeYHas TeMIepaTypa BOAbI.

TensorexHHUeCKH H a9pOAUHAMHYECKHH pacueThl CEeKUHH IOAOrpeBa MO
BTOPOMY MeTOAY NPOH3BOAAT B CJeAylolleM nopsaike:

a) TPHHMMAIOT KOJIHYECTBO PANOB TPYO B CeKUHH 2., H YHCJO NOCIEN0-
BaTeJbHO YCTAHOBJEHHBIX CeKIMi Z, nocje 4Yero CTAHOBUTCS M3BeCiHOfl Be-
JUYMHA TelJIooTAael noBepxHocTu FFy =F . Z;

0) HaxogaT o tabu. 7.17 uuciao M,

B) ompedeasior no dopmyae (7.63) TemnepaTypy TEIVIOHOCHTeJs Ha
BbIXOJe U3 CeKIUH noJorpena;

r) NMPOBEPSIOT 3HaUYeHHe CKOPOCTH BOJBI B TPYOKAX CeKUH;

) BBHIUHCASAIOT MO GopMyJsaMm, IPHBEJeHHBIM B TabJ. 7.15, conporusie-
HUS [IPOXOLY BO3AyXa.

Npumep 7.7. PaccunraTh CeKUMH MONOTPeBA A5 yCJIOBHA npuMepa 7.6 mpu Xx=1 W
toy=1tx =10°C. Koneunass Temnepatypa TeNJOHOCUTE]s Tp M0/KHA ObiTh He Bbiie 70°C u
e Huxe 25°C.

OnpenennTs Benuunuubl Zp, £, Ty, tx B A Ay

Peutenue. 1. TipepBapuTenbHo MPHHEMAeM K YCTAHOBKe ABYXDAAHYIO CEKUHIO [OJOrDe-
ma (Zrp =2) ¢ mlowansic nosepxHocTH F=27,14 w2 f,=0,353 x2;, P =0,00102 »> u

2. Onpenedsev KoHeunylo TeMOeparypy TellJioHOcHTeN s Mo dopmyae (7.63)
=_2(00+30) 4 (10—30)—130=85°>70°C,
( 51-27,14 )0-5
12 000

YTO HeJONYCTHMO 10 YCAOBHAM SKCIJyaTaUHMH TeMJOBOM CeTH. _
3. [TpunuMaeM KoHeuHyl0 TeMuepatypy Temonocureds 70°C u no dopuyv.ie (764)
npoBepsieM 3HaueHHe KOHEYHOH TeMmepaTyphl BO3LyXa

51-27,14 0.5 51.27,14 0,5
—_— 70) —30 |2 —|——————
( 12 000 ) (130 +70) [ ( 12 000 ] R e
. ( 51.27,14 \0.5 =T7,75°CL17C.
12000 )

Ao o3Hauaer, yro Tpebyerca Gosblias TEMJOOTRAONIAsA MOBEPXHOCTD.

4. TlpuHuMaeM TpH MOCJAeAOBATENbHO YCTAHOBJEHHble OAHOPSIAHBE cexkunn (Z=3 H
Z;p=1) ¢ mJowaxplo mnosepxHOoCTH F=1357-3=40,71 #2% ¢ =0,00051 2, f, =0853 #?
u M=T755.

Toraa no dopmyse (7.63)

2 (10 - 30)
75,5-40,71 0.5
( 12 000 )

T. e. TEIIOHOCHTeNs GyfleT OCTHBATh HHXKe NOMYCTHMOR Temneparypnl (25°C).
ITo dpopmyne (7.64) npoBepseM KOHEUHYIO TeMnepatypy BO3ayxa

75,5-40,71 0.5 75,5-40,71 \0.5
e 130 T _30’2_(_’__’___ ]
( izoo0 | (30T 12 000 )

le = 75.5.40,71 0.5 .
24 (2L
12000

- (10 — 30) — 130 = 8°C,

W1* 3ak. 665 163



Ilpu Temneparype obpatrofl sopn Ts, pasroit 70, 40 u 25°C, xoHeuwas TemmepaTypa
BO3AyXa £y COCTABUT COLTBeTCTBeHHO 22, 16,5 u 13,4°C (£, >10°C).

IMpunumaem mocicnnue 3uavenus Tz u fx. Tarum 00pasoM, jpaxke mpu HH3LIej TeMIle-
patype ofpatnoii Bowl (25°C) KoHeusaa TewIepatypa Bo3pyXa OyHeT HECKOJbKO BBILIG
3alaHu0, YI0 CO3[AaeT HEKOTOpH 3amac.

B. OnpezenseM pacxol TEMJIOHOCHTENs] i CKOPOCTb BOABl B Tpy6ax Mo (popmyaam
npuMepa 7 6.

12000.0,24 (10 --30)

V=""T000 (130—g5 0% ¥
© = __lﬂti__ = 0,595 m/cex > 0,4 m/cex
3600 0,00051 ’ ’ ’
6 Haxoxum BecoByI0 CKOPOCTh BO3[yXa B KMBOM CEUEHHMI CEKUWH MOAOIPEBA
(v y); = _ 12000 = 9,4 Ke/mu? cex.
3600-0,353

7 OnpegensieM CONPOTHBJENHe CEKIHH NPOXOAY BO3AYXa
Ahe=30,16-9,4+8 = 97,3 xI'/m2.

M3 npuBejleHHLIX IPHUMepOB BHJAHO, 4TO NPH paboTe CeKIuil nmogorpesa
B pacyeTHOM peXXHMe C JaCTHYHO OTKPBITEHIM OOGBOAHBIM KJIaMaHOM Bceria
JIOCTHraercss CHHzKeHHUe CONPOTHBMAeHHs NPOXOAY BO3AYyXa W B HEKOTOPbLIA
cayyasix He TpeOyercs M3JHUIHAS TelIOOTHarollasl noBepxHocTb. Ilpu pabo-
Te CeKIMH MojorpeBa B PACUCTHOM peXkHMe C MOJHOCTBIO 3aKPbITHIM OOBOX-
HBIM KJaaHOM BcerZa Haba0maeTcsl NOBHIIIeHHOe CONPOTHBJEHUE, HO B pi-
Jle cyuaeB BO3MOIKHO NpUMeHEHHe CeKUUil ¢ MeHblled IyGUHOH M NOBepX-
HOCTBIO TelJIOoOTAAYH.

BeaencTBue TOro uTo MpU BTOPOM MeTOAe pacieTa, Kak NPABHJO, Tell-
JIOHOCHTEJIb OCTBIBaeT Ha OOJbIIYIO BEJIHUHHY, OAHOBPEMEHHO YyHaeTcs <O-
KpalllaTb CeueHHsl H BeC TeIJIONPOBOAOB.

2) PACYET THIMOBbBIX CEKLIUA MOAOTPEBA, HE UMEIOIIHUX
CNAPEHHbBIX BO3AYHIHLIX KJIATIAHOB

OcoGenHOCTb pacuyeTa 3THX THIOBBIX CEKLHI MOAOrPeBa COCTOHUT B TOM,
YTO 3aJaHHBIMH BeJHUHHAMH SIBJASIOTCA o6llee KOJMHYECTBO BO3AYyXa, ero Be-
coBasl CKOPOCTb B KMBOM CeyeHMH, HAauaJibHAasi U KOHeUHasy TeMIEpaTyphl
BO3AyXa, HauaJbHad TeMIeparypa TEeNJIOHOCHTE/s U BeJMYMHAa [OBEPXHOCTH
ogHOro psiza Tpy6. MCKOMBIMH SIBASIIOTCSI KOJHUYECTBO PSIAOB TPYO MO XOAY
BO3JyXa, KOHEYHasi TeMNepaTypa TelJOHOCHTE/S U NMOTEPH AABJEHHS Ha Ie-
peMenieHne Bo3ayxa.

Pacuer aTux cexuui Befercsl mo BTOpoMy MeToxy (cM. cTp. 162—163).

Csiienyer 3aMeTHTb, YTO B KOHCTPYKUHHM AAHHBIX CEKIMH OTCYTCTBYeT
06BOIHOH KaHAJ, TO3TOMY BecOBast CKOPOCTb BO3AyXa B KHBOM CEYeHHH NPH
HOMHHAJbHOH NPOU3BOIHTEJNbHOCTH He NpeBblHaer 7,9 xK2/m2-cex, a compo-
THBJEHHS [IPH 2r, =1 He Goxee 7,5 k2/M? u IpU 2., =2 He Goaee 10,5 xe/m?.

Takum oGpasoM, TemJOTeXHHUYeCKH pacdeT ceKuu#i momorpesa, pabo-
TAIOUINX CO CaPeHHBIMH QPOHTOBBIM U OOBOIHBIM BO3AYUIHBIMH KJIalaHaMH,
peKOMeHIyeTCs1 IPOH3BOAUTEL IO NMepBOMYy MeTody. Pacuer cocTout B moado-
pe ryOMHBI 1 KOJIHYeCTBA CeKLHH, a TakKiKe B ONpelel]eHHH HAayaJbHOH CTe-
NneHH OTKPHITHS (POHTOBOTO kJjanaHa, obeCHeuHBaloOmleli MoayieHue 3adaH-
HOH TeMIlepaTypbl BO3AYIIHONA CMeCH.

TenjoTexHHUeCKUH pacueT Cekiui nogorpesa, paboralomux 06e3 BO3-
OYUIHBIX K/anaHoB, peKOMeHAyeTCsl NPOU3BOAHTb IO BTOPOMY Mertoly. Pac-
yer COCTOHT B nogbope rAy6GUHBL M KOJHYECTBA CEKUHH, a Takke B Olpere-
JIGHHH KOHEUHOH TeMIlepaTyphl TEIJOHOCHTENH.

TIpn Bcex mpouux PaBHHIX YCJOBHSX NOJb30BaHHWe BO3AYIUHBIMM KJama-
HaMH B pacueTHOM pexHMe 1103BOJseT Pe3Ko CHHUXKATb CONpPOTHBJEHHe MpO-
X04y BO3AyXa U TeM CaMbiM JO HEKOTODOH CTeNeHH HCNPaBIATb OCHOBHOW
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HeJ0CTaTOK CeKLuil ¢ rOPPUPOBAHHBIM CIHPaJbHO HAaBHBHLIM OpebpeHHeM.
Pacuer cekuufi nmomorpesa Ha paGoTy B pacueTHOM peXXHMe ¢ 3aKPBITHIM
0GBOAHLIM M OTKDHITHIM (PPOHTOBBIM KJallaHAMH NPHBOAUT K POCTY COMNPO-
TUBJIEHHS [IPOXOY BO3AYyXa.

BosaymHelii 06BOAHON K/1anaH y cekuuit mojorpesa cepun KT ucmons-
3yercsl IPYU HaJagKe AJIs CHSATHS H30bITOUHOH TEMIOOTAAYH CEKIM.

6. CIIOCOBbI MOJOTPEBA BO3AYXA NOCJE OXJAOUTEJERN

[Tonorpes BO3ngyxa mocjie oxaafuTes]eil (Tak Ha3blBaeMblii BTOPOIl MHO-
JOTpeB) NPHUMEHACTCA AJs PeryJHPOBaHUSl TeMmepaTyPhl BO3JyXa B IOMe-
menun. [Ipy peryaupoBaHum TeMmIlepaTypel CTPeMATCA K TOMY, 4TOGbI BTO-
poil mojgorpes NPOU3BOAMJCS TO BO3MOXKHOCTH TOJBKO B NPOMEXYTOUHBIE
IepUoAbl NPHM MaJdbX TelIOU3ObITKAX B NMOMemleHMH. Torga B pacueTHOM
JeTHeM DexXHMe KOJHYeCTBO TelJla, PacxoLyeMOro Ha BTOpPOIl IIOZOTpes,
paBHO HYJIO H XOJOIONPOU3BOLUTENbHOCTh CHCTEMEl He YVBeJguunBaetcs. Ec-
JIU JXKe BTOPOH mojorpes paGoTaeT B pacyeTHOM JIeTHEM pexiMe, TO pPacxo-
dyeMoe HM TeIlI0 B KOHeUHOM CdyeTe SIBJSETCS XOJOIHJAbHOH HArpyskoil Ha
LIeHTP NPHUTOTOBJCHHS BO3AYyXa M CHCTeMY XoJojfocHaGxkeHHs. (CoOOTBeTCT-
BeHHO BO3pacTailoT U 00beMbl KOHAHIHOHHPOBAHHOIO BO3AYyXa, MOCKOJbKY
B 3ajayy CHCTEeMbl BXOAUT 6Opn0a He TOJBKO ¢ TeNNOU3OBLITKAMH MOMelle-
HYS, HO H C TellJJOM, BHOCHMBIM Ka/10pHdepoM BTOPOro noJorpesa.

Bropo#i mogorpes Mo:KeT NMPOH3BOAMTECS C MOMOMIBIO KAJOPH(DEPOB, yc-
TAHOBJIEHHBIX B IPSIMOM MPOXOAe HIM B OGBOZHOM KaHaJe KOHIHIMOHepa,
NPONYCKOM 110 OGBOJHOMY KaHaJy TeIlJIOro pPennpKyJAsLUOHHOrO HJAX Ha-
PY2KHOTO BO3AyXa H IyTeM YTHJAH3AUUH TeIIOH3GLITKOB IMOMeIeHHl WK
TelJla HaPYJKHOTO BO3AyXa B TEMJIOOOMeHHHKAaX. B aBTOHOMHBIX KOHZHIIMO-
HepaX BO3MOXXHO HCIIOJIb30OBaHHe TemaoH KOHJeHCATOPHO( BOABI, UCHOJb-
30BaHHe 4acTH MOBEPXHOCTH BO3AYIIHOrO KOHZeHCATOpa B KauecTBe BO3[Y-
XONOJAOrpeBaTesss UJAHN CIelHaJbHOro BO3AYLIHOTO KOHAEHCAaTOpa, KOMGH-
HUPYEMOTO C BOASHEIM KOHIEHCAaTOPOM.

IlogorpeBaTenb, ycTaHOBJEeHHHA B 06BOZHOM KaHale, BO BCeX CJaydasix
BBINOJIHACT QYHKUUMM Kaaopudepa Broporo nogorpesa. Dddexr rakodl ycra-
HOBKH COCTOHMT B TOM, 4TO Os1arozaps napaJ/eJbHOMY DaclONOXKEeHUIO II0-
jorpeBaTens U KaMephl, ¢ OZHON CTOPOHBI, CHHMKAETCS CONPOTHBJIeHHE KOH-
JIUIMOHepa TMPOXOAY BO31YXa, a C APYrofi—erye ypaBHUBAeTCs COMNPOTHBIE-
Hue 0OBOJZHOIO KaHaja C OOIIHM CONPOTHBJEHHeM OCTAJNbHBIX 3JIeMeHTOB
KOHJHIIHOHepa.

[IpuMeHeHHe B JieTHee BpeMsl BONSIHBIX HJIM MApOBHIX KaJopudepos NpH
TEILJIOCHAGXKE€HUH OT MEeCTHBIX KOTEJbHBIX YacTO HeyAoOHO, TAK KakK NPHXO-
JIUTCS CIelHabHO TONUTb KOTJBI, HCIOJb30BATh MX Ha HENOJHON HATrpy3ske
¥ ¢ MaJbIM K. 1. 1. Ecau ke remnocHaGxenue ocymectsiasierca or TIL, to
npuMeHeHHe KaJopudepOB BTOPOro NMOJOTpeBa He BbI3LIBAeT 0OCOOLIX 3KC-
MJyaTalHOHHbIX HeyL00CTB.

YTuauaangusi telnsia BoAbl OT KOHIEHCATOPOB XOJNOAMJLHBIX MALIUH MpPH-
BOJHUT K DOCTy NOBepXHoOCTefl mojporpeBareseii, HO MO3BOJAAET OTKA3aThbCsl OT
cHa6xeHHUs Tem1oM ot KoreabHol unu TILL. Ilpu sTom croumocts aKcmiIya-
TaUydH, ecTecTBeHHO, HUIKe, TAK KaK KOHAeHCAaTODHasg BOJa MpelNCTaBiaseT
co60H «TenaIoBOH OTXOI».

YTuansanus TeIIoN36bITKOB NMOMellleHHH 1/ BTOPOro MOJOrpesa MOXKET
IIPUMEHSITbCS Ha NPOMBIIUJIEHHBIX NMPeanpHATUHAX.

Hcnosb3oBaHue Tenna Hapy:KHOTO BO3JAYXa HMJIM COJHEYHOH SHEPTHH BO3-
MOXKHa B MeCTHOCTSIX C )KAPKHM KJAHMMaTOM.

1) YTHIHU3ALUA TENNTOU3BBITKOB NOMEIUEHHA OJi BTOPOrO
NOJOTIPEBA

Ha puc. 7.6 nokazana cxema HCIOJb30BaHHs TelJja M3 CHCTeMbl pajHa-
LMOHHOTO HJIH NMAaHeJbHOro OXJaKIeHHs AJS NMOAOrpeBa BO3JjyXa B KajopH-
tdepax Broporo nojorpesa. HauGosee 3¢p¢eKTHBHBIM sBJIsSeTCs NpenBapu-
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TeJbHBIH MPOTNYCK OTEIVIEHHOM BOJAB Yepe3 BOJsHble KOHAEHCATOPH XOJO-
IAnbHBIX MamuH. I1py HeoOX0AMMOCTH YacTp BOZALI MOCJje KOHAEHCATOPOB
Moxer ObITb HanpaBjleHa Ha ropsidee BojocHabGxkeHne. Takum obpasomM,
HMeeTcsl BO3MOXHOCTbh COYeTATb B ORHON cucTeMe (YHKIUHH OTOMJIEHHS, BeH-
THJISINHMH, KOHAMIHOHHPOBAHHUST BO3AYXA U rOpPAYero BoJocHabKeHUs.
Cxema, noxka3anHas Ha pHc. 7.6, HampuMep, BecbMa MOAXOAMT HJs HC-
NI0JIb30BAHUS B MOJ3eMHBIX MPOU3BOACTBEHHBIX IO-
} MEIIEHHAX, T/Ie BCerja UMeITCs Temaou36bITKY.
E======= — KomGunnpoBaHHOE TIipHMeHeH e cHCTeMbl panua-
T LHHOHHOTO HJIH IIAHEJBHOTO OXJMaKACHHUS C CHCTeMOl
4 KOHIHLHNOHHDOBAHHA BO3AYXa BeJAET K yMeHbIle-
HUIO NPOH3BOAUTENBHOCTH TOCHERHEH 110 BO3AYXy,
YMEHbIICHHIO PA3MEPOB KOHAWUHOHEPOB H 3aTPat
\1 MOLIHOCTH Ha IepeMellleHHe BO3yXa.

)

{ 2) NCNOJIb30BAHME TEMNJA KOHAEHCALLUH
XJAJATEHTA AJi BTOPOIO NOJOrPEBA

IE-T T

g;!g’i‘@ 3 Ha puc. 7.7 nokasaubr 1Be cXeMbl YCTaHOBKHU BO3-
2 AYLWHBIX KOHAEHCATOPOB 1/l BTOPOTO MOAOTpeRa.
I [To cxeme, npuBesenHo#t na puc. 7.7, a, BO3AYUIHBIH
' KOHJleHCaTop npencrasiaser coboit I crynenb Konmen-
° Caropa XOJIOAUNbHOH MAIIMHBl M NUTaeTCs XJaj-
Puc. 7.6. Yrusuzauns ren-  areHTOM, HMEIOI(UM HaHBBICHIYIO TeMmepatypy. Ilo
JOU3CHTKOB  mOMewensus  CXeMe, IPHBedeHHOH Ha puc. 7.7, 6, BO3AyIIHbIH KOH-
Iﬂ“’;og‘;oﬂo"l’esa Bos‘f“’";’ Aencarop npencrasaser coboit Il crynenp konpgen-
Kanopndep Broporo. momorpe.  CATOPA XOJOMH/IBHOH MAUIHHEL H B HeM XJagareur
e 31,:;;:,}%3;3% e mepeoxnaxpaercst. IIpn mepBoii cxeMe caepyer o6s-
xenus; 5 — macoc 34TeNbHO PeryJHPOBaTb TENJONPOU3BOAHUTENbHOCTD
BOBAYNIHOTO KOHIEHCATOpa C NMOMOILBI0 ChApeHHBIX
BO3NYUWIHBIX KNMAaNAHOB. B MpOTHBHOM ciyuae BO3AyX, Kak NpaBHJIO, Nepe-
rpeBaercsl, a XOJOAWNbHAS MalIHHA B 3HAUMTEJbHON Mepe pacxopyer
X0MOJ Ha COOCTBEHHble HYX/bl, INOCKOJbKY TEIJIO, BHOCHMOE Mocje
BTOPOro MONOTPeBa, B KOHEUHOM CueTe yBeJHYHBaeT XOJOAM/IbHYIO Harpys-
Ky. 3T0 HA6aI01AT0Ch IPH UCIBITAHAAX ABTOHOMHOIO KOHunuoHepa Knu-24,
Yy KOTOpOro npu o0Olled IPOU3BOXUTENBHOCTH  XOJOLHJABHBIX  MAIUAH
4600 xraa/v moMe3HO UCNONBb30BANOCH TOMBKO 1300 kKa/u.

-~

a) 6) 7

i ea

4
Hapy)mﬂ Hapywroiy
§osdyx 2 5 bos gr 27 ]
' '
J
1 jf% 1
4 4

Puc. 7.7. Vicnonb3oBanue BO3IYUIHBIX KOHAEHCATOPOB AJif BTOPO-
TO MOJAOrpeBa
I — KoMmpeccop; 2 — HCMapHTeNb-BO3AYXOOXIALHTENb; 8 — TepMOperyaupy-
OWHA  BEHTHAL; 4 H 5 — KOHJGHCATOPLI COOTBETCTBEHHO BOXSIHOIO H BO3-
AYWHOTO OXJaXKAeHUS

Hcnombsopanue Tensa nepeoxiaxieHusi KOHAeHCATa IS BTOPOrO NOLO-
rpesa (cM. puc. 7.7, 6) IPHBOMHUT K IOBBILEHHIO YAeNbHON XOJIOIONPOH3BO-
AHTeJbHOCTH XJIAZAreHTa, a CJef0BaTebHO, K YBEJIHYEHUIO XOJI0A0MNPOH3BO-
AUTEJbHOCTH XOJNOAMJIBHOH MamHMHb (e3 H3MeHeHHs ee PasMepoB, uHCia
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060poTOB kOMIpeccopa W MomHOCTH. M B 3TOM Cayyae Temio, nepepaBae-
MOe BO3AyXYy, YACJAEHHO PABHO YBeJIUYEHWI0 XOJIONONPOH3BOIKTENbHOCTH
¥3-3a MepeoxJaxkAeHus xaanarenta. Hegocratok aroro crnocoba sakmouaer-
¢l B TOM, YTO KOJUYECTBO TellTa, KOTOPOe MOXKeT ObiTb OTHSITO OT Iepeox-
JlaXK1eHHOro XJajareHTa, CpaBHUTENbHO HeBEJHKO, NOSTOMY BTOPOH mOLd-
[peB BO3Ayia MOXKHO OCYyLIECTB/IATh TOIbKO Ha HeOOJIbIIyIO TJIyOHUHY.

7. YTUJU3AUMUA TEMJA U XOJIOJJA YIAJISIEMOro BO3AYXA
C NOMOILbIO PETEHEPATUBHbBIX TEMNJIOOBMEHHHKOB!

HcnonbsoBanue Temaa 4 Xo0J0fa yAasiseMOro BO3AyXa SIBJSIETCS OJHHM
M3 CPEACTB MOBbiLEHHS K. II. J. CACTeM KOHIHLHOHHDOBAHUS W CHHKEHHUS
BKCITyaTauHOHHBIX 3aTpPaT Ha 06paGoOTKy NMPUTOYHOTrO Bo3ayxa. Q6bluno A
3TOTO YCTPAWBAIOT YACTHYHYIO PeUUpPKYJISLHIO BHyTPeHHero Bozayxa. OpHa-
KO 3P (eKTHBHOCTb PEUHPKYJISIUUN H3MeHseTCs] B 3aBUCHMOCTH OT CYTOYHBIX
M CC30HHBIX KoJleGaHUll MapaMeTPOB HaPYKHOTO BO3AyXa.

B rex cayuasx, Korja 1o TeXHOJOTHYECKHM HJH CAHHTAPHO-THTHeHHYeC-
KHM TpeGOBaHMAM He HOMYCKaeTCs1 YCTPOMCTBO PEUHPKYJISUHUH, COOPYIKAIOT-
sl IPAMOTOUKEIE CHCTEMEL B 9THX cHCTeMax MOXKHO YTHIN3NPOBATHL TEIJO H
XOJI0A BBIOPOCHOTO BO3JAyXa, HCIIOJAb3ysl NMOBEPXHOCTHBlE peKyNepaTHBHbIC
W pereHepaTiBHBIE TeNI00OMeHHUKH,

B pekymepaTuBHBIX TenmOOGMeHHHKAX TEIJIO MeXAy razoodpasHbIMH
CpelaMu Iepeqaercs uepe3d pa3felsiOU(YI0 CTeHKY, BO BPAIAIOMIUXCS pere-
HepaTopax Teloo0MeH MPOMCXOAMT BCJEACTBHe AaKKYMYVJSLIHH TellJa Ha-
CaJ1Kof1.

Bpamaromuiica tenjoo6MeHHHK (puc. 7.8, @) cocToMT M3 Kopmyca I,
poTopa 2 u apurareas 8. Kopmyc pasjescH Ha ABe wacTu (puc. 7.8, 6): te-
pe3 OfHY NMPOXOAUT TEeIJIBIA NOTOK BO3AyXa, uepe3 IPYLyl0 — XOJOLHBIIL
Porop mpexcraBasier cobol

IJIOCKUf LHIMHAP, pasgeten- ! 0)

HBlfl pagMAIbHBIMH  I[IEpero- 2 G
pOIKAMH H4 CeKTOpbI, 3amoJ-

HCHHBIE IVIaIKHMH HM Toppupo- L4

BaHHBIMH  METAJNIHYECKHMH 0
HJM TUIACTMACCOBLIMH JIHCTA- 3

MH, CETKaMH, MeTaJJUYEeCKOH
BaTOH HJIM CTPYXKKOH. Porop
Bpalaercss CO CKOPOCTbIO H—
20 06/mun, il Temnonepeaa-
mas macca. NPOXOAs dYepes
[OTOK YZaAfdeMOro U3 IoMe-
HleHUH BO3]yXa, BOCIPHHUMAET TEIIO WM XOJOH, a 3aTeM OTAAeT HX, MPOXO-
A5l uepe3 MOTOK HAaPYXKHOro Bo3ayxa. Kpas poropa npuierarmr K ymnjoTHeHH-
aM 4 B KOpIyce, KOTOPHe Pa3LessioT BO3AyIIHbIE NOTOKH C Pa3IHYHON TeM-
feparypotl.

ITo cpaBHeHHIO ¢ TemJOOGMEHHHKAMH peKylepaTHBHOro THIa Bpallawo-
ufecs pereHeparopsl 00/ajalT CAeAYIONUMH JAOCTOMHCTBamu: 1) koM-
MAaKTHOCThIO (BeJMUHHA MOBEPXHOCTH B eauHHIe o0beMa cocraBiaser 1500—
3000 #2/u3, B TO BpeMs KaK y peKylepaTHBHBbIX Teln0ooOMeHHUKOB — 300—
900 M%/m3); 2) NerkocTbiO OCYHleCTBJEHHSI NMPOTHBOTOKA, NPH KOTOPOM Tell-
JOOOMeHHUK oOsagaerT HauGosbueil 3¢ ¢eKTHBHOCTbIO; 3) BO3MOXKHOCTbHIO
NpUMeHeHHsT NOBEPXHOCTeHl ¢ MaJbIMH 3KBHBAJEHTHHIMH JHaMeTPaMH, CIO-
COGCTBYIOLMMHY YBesHUeHHIO KoaddHuunenta Temnootaaun (d,=3-+0,3 ma);
4) HeOONBLINM THAPABIHYECKHM CONPOTHBJEeHHeM BCJIeACTBHe MaJoH TJy-
6unbl TennooOMenHuKa (100—250 mam); 5) Masoil CTOMMOCTHIO M3TOTOBJE-
HUSl TelJioNepefatollel MOBepPXHOCTH (3JeMeHTHl IIOBEpPXHOCTH He CHyXKar

Xanogrsiu
8030yx

Puc. 7.8, O6wuil BHA Bpamaiollerocs pereHeparopa

' Hanucauo mpyn yuacrun Kaug. texH. nayk B J1. Mapu4a.
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JJIS1 pasjefeHust B3aUMO/JeHCTBYIOIHX BO3AYIIHEIX IOTOKOB, BCJAEACTBiE ye-
ro He TpeOYIOTCSA TMOBbILIEHHAS MPOYHOCTb MalepHaja M THiATeTbHAs repie-
TH3anus XONOB MexkJy INOTOKaMM); 6) Ma/JblM BecOM TellJollepeaiolei
MOBepPXHOCTH (OOBIUHO HA HU3TOTOBJAEHHE BPaU(AIOUIUXCS Tel1000MEHHUKOB
TpebyeTcst B ABAa—IATb pa3 MeHblle MeTaJssa, ueM Ha TpybuaTble M mjaac-
THHYATHIE TeIIOOCGMEHHUKH); 7) OTCYTCTBUEM HCOOXOTUMOCTH \ JAJICHHS KOH-
JeHcara, ubo mnpu rtemrooOMeHe, CONPOBOXKJAAIOUIEMCH KOHAeHcanuen (me-
DEXOMHBbIH, 4 B HEKOTOPHIX CJAyUasiX M JeTHUH PC:KMMbi paboOThl), Biara u3
OJITHOTO BO3/yLUIHOTO [IOTOKA IepeHOCHTCd B APYTOfl U Tam NPH MOJOXKHTENb-
HBIX TeMIlepaTypax MCHApPSeTCs; [0 3TOH Ke NpPHYUHE a3POoIHHAMUYEecKoe
CONPOTHBJIEHNEe He M3MeHseTcs, TOrAa KaK B PeKylepaTHBHBIX Tela000VeH-
HUKAaX MOJA AeHCTBHEM MOJIEKYJADHBIX CUJ MPOHCXOJLHT 3aBHCAHUe Kalenb
KOHJEeHCATa MeXKJy 3JeMeHTaMU TCIJONepealomeil IOBEPXHOCTH U COIPO-
TUBJeHHe yBeauuuBaercsi Ha 40—509, mo cpaBHeHHIO ¢ CyXHV Tel.1000-
MeHOM.

OcHOBHOHl HEeLOCTAaTOK BPAINAIOLIMXCH TeMMIOOOMEHHUKOB — HaJHuyue
B3aMMHOTO TepeTeKaHHs BO3JyLIHBIX NMOTOKOB uepe3 YIJIOTHEHHS TpH Bpa-
wenun potopa. Ilo pauneim ucnsitanuit B. I1. Masuna, 310 neperekanuc co-
cTaBuIo ot 2 10 5Y%.

KosvdecTBo  yTHIM3HPYeMOro Temja ¢ xosaola ompelenasercss addek-
THBHOCTbIO pereHepaTopa — OTHOlLIeHHeM (DaKTHUECKH IepelaHHOIo TemJsa
(wrIn xosJofa) K MaKCHMaJbHOMYy €ro KOJHYECTBY, KOTOPOe MOKeT Oblib
nepegaHo B ujleaJbHOM MPOTHBOTOUHOM TellJIOOOMEHHHKE:

Ee Yeln=f)  Wals = h) , (7.65)
Watan (trx - txl) Wisan (tr. — )
, ,
rae W, =Cp ¢ G, ﬂszcp‘x Gy — BoAsiNble 3KBHBAJEHTB COOTBETCTBEHHO Iemjoro 1 XO-
JOIHOTO MOTOKOB B KKai/4 epad,
Wyun — UAHVICHBIUMHA M3 BOXAHBIX CKBMBAJEHTOB Tem10i0 H

XOJIOAuOT0 MOTOKOB B KKaA/4 2pad,
i z‘,,2 — COOTBETCTBEHHO HauaNbHds I KoHedlrad TeMIIepaTypbl

TEMIOro MOTOKA BO3Ayxa B 2pad,
fy, W Iy, — COOTBETCTBEHHO Haua/iblias M KOHeYHAs  TeMIePAT)pul

X1
XOJIOMHOTO NOTOKA Bo3JlyXa B 2pad,
’ ’
p.r )74 Cp'x ~— BeCOBbIe TENJOeMKOCTH COOTBeTCTBEHHO TenJaoro n

XOJIONHOTC BO3AyXa B kKaA[Kke 2pad,
G 1 Gy — KOJIMYEeCTBG COOTBETCTBEHHO TEMJIOr0 H XOJOMHOro BO3-
nyxa B Ke/u.

¢

Ty

4

D¢ heKTHBHOCTL COBPEMEHHBIX BPAamAIONIUXC Tenao000MeHHHKOB E-=
=0,8+ 0,85.

B HHHU canurapuofi Texuuku B. Il. MibuHBIM npoBelieHbl 3KCIEpHMeH-
TaJbHble HCCIefOBaHUS ABYX 00pa3loB BpaumlaIoONIHXca pereHepatopos. Ten-
Jonepenawmlile 3jeMeHTb NepBOro o6pasna ObIM H3TOTOBJEHB U3 aJIOMH-
uneBoll dosbru Tonumuuoll 6=0,15 M ¢ DOMOHUECKHMH BHIITAMIIOBAHHBIMH
BBITYKJIOCTIMH BBICOTO 1,5 MM 1 cTopoHO#l poMba 4 MM, pAaclOJOKEeHHBIMH
B IIaXMAaTHOM MopsijiKe. PaccTOsSIHUSL Me:KAy BBHIITAMIIOBKAMH COCTaBJAJH
no ¢ponty 16 mm u no ray6une 29 mm. Temmonepenarornive 3jJeMeHTH BTO-
poro o6pasna GblIM H3rOTOBJEHH U3 ro)pUpoBaHHON aTIOMUHHEBOH (O.JIBIH
tTonuuaol 6=0,2 um. Bricora roppa cocraBasiina 2 mm, mar rogpa — 3 mm.
OnbiTel Gbly MpPOBeleHB! B Npelesax H3MeHeHHd TeMmepaTryp or —7 16
+36°C, Bnarocogep:xkanuit ot 2 g0 25 e/ke u BecOBEIX CKOpocTel ot 1,9 1c
4,18 xe/m?-cex. Tlpu ycranoBuBlleMCsl peKuMe PaBoThl KOJHUECTBO KOHICH-
CHpyIOlleHicsl BJAard B TeIJIOM IOTOKEe BO3JyXa 0Ka3asaoch PaBHLIM KOJHYe-
CTBY HCHapsiiollelicss BJard B XOJOAHOM noroke. [Tosromy ayum nmpoueccos
OXJIaXKJeHUs M HarpeBa BO3AyXa Ha [—d-AuarpaMMe UMelOT OJHHAKOBBIM
YIroJ HAaKJOHA M napaniedbHbl MexAy coboii. BuisgcHuioCch, uro KO3 PH-
HHeHT yBeJquueHUs TemjpoobMena ¢ u 3pdexkTHBRHOCT, perescpatopa £ He
3aBHUCAT OT HAYa/JIbHOI'O BJIArOCOAEpP:KAHUA XOJOJHOrO Bo3nyxa. DTo 00bsac-
HsieTcsl TeM, UTO KOHIEHCHpYIOWAACS Ha Telonepelalollcil NOBEPXHOCTH
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BJara IpH BpalleHHH poTOPa MONANAET B XOJIOMHBIA MOTOK BO3AYyXa ¢ MEHb-
IIMM HapUUaNbHBIM JTaBJeHUeM BOJASHBIX MapOB M MOJIHOCTHIO B heM HcMa-
psieTcs (OpH HOJOXKMTEJIBHON TeMIepatype).

Ha puc. 7.9 npencrasJienisl Ha [—d-auarpamMme Npoueccsl B TEIIO0G M eH-
HHKe I ONBITOB C BO31yXOM I[OCTOSIHHBIX HAYaJNbHBIX TeMIepaTyp H 3H-
TaJbNHH INpPU OAUHAKOBHX A3POAMHAMUYECKHX VCIOBHSAX U IOCTOSHHOM
yHcse 060pOTOB poTopa.

t%C
40
4o
B R 35 "E
A R I/
S S A
0] “"ﬂ‘m_m. Pt/ W
SRR LI L 2y 1
LS A -
e A%
WSS AR 2 9,
< ﬂ‘ = S A

Sl
W
N
%»
N
AN

20 20,

=
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y - A "‘--ﬂ X
5 'l" = s[5
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57 8 9 017 s R 17 d ofwe 56 1 8 9 01 128 #H Gdyn

Puc 79 Bausiuue HayaMbHBIX NAapaMeTPOB TellJOr0 BO3/yXa HA MPOLECCH BO BPaula-
ollleMCs pereHepaTtope

@ u 6 — COOTBETCTBEHHO INOCTrOsIHHAs HauajbHas TeMneparypa H IOCTOsiHNas HayajbHasg 3HTATb
nus Teldoro Bo3ayxa 367—372 m 377—381 Hovepa onwiro3 YC10BHble 0003HAYeHHS HPOLELLCB
B perenepaTope ———— OXJaXJellHe Tel1oro Bo3AyXa, — —— — HarpesaHde XOJOJHOTO BO3INAZ

O6pabGorka ONBITHBIX JaHHBIX MOKasaja, 4To 3PQeKTUBHOCTb BpAlLaI0-
meroca remroobvennuxka E, Halilensas mo Beipaxenuro (7.65), u  oduuir
k03(QUIHEHT SBHOH TEIJIOOTAAUR G, OTHECEeHHbIHl KO BCeH IIOBEPXHOCTH,
IPaKTHIECKH He 3aABUCAT OT MaccoobMeHAa, XapaKTepH3yeMOro BeJTWUYHHOH E.

O6mue xo3dduivesTsl ABHON M NOJHOH TEIJIOOTHAYH OTHOCHUJH KO BCEH
MOBEPXHOCTH TeIJIOOOMEHHMKA U K cPeJHell Da3HOCTH TeMIeparyp, KGTOPYIo
ONpenessyid 110 BEIPAXKeHHIO:

. — 1 — (. — 1
Aty 5= — o X;) G, =5 pea. (7.66)
In Tt — s
l‘r2 — tx,

OnbITHBIM IyTeM ONPeaesNIH Takxke Ko3(h(UuHeHTH ABHOH TeNJ00TIauW
%, ¥ MaccoOTIauu O, JJs TEIVIOTO IOTOKA BO3AyXa

o4 = TA-%TF: KKaa/m2-4-2pad; (7.67)
O'P = —“TIP.Q%DPF—— KZ/MZ"", (7'68)

rie Af. ., —Cpenuas DasHOCTL TEMNEPATYp TEIIOro BO3AYXa W TOBEPXHOCTH  Ter.1006-
MeHa B epad, paBHas
(e, — 1g,) — (fr, — Iy) .
r
tr, - tn,
4

14

ra - ‘m

Al‘r. cp —

In
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Al op—Cpenuaa pasHOCTb oHTAIBIHH Temloro BO3MYXa M CJOA BO3AYXa Y Tel.o-
06MeHHOH TOBEPXHOCTH B KKa4/Ke, paBHas

. I, —1.)— (. —1
ALy e e e = Ur = 1)

I —1
In 5 Tz
I, —1

¥ 1y

fy, W #y, — cpelnne TeMrepaTyphl NOBEDXHOCTH COOTBETCTBENHO Ha BXOxe H  BRIXOA®
XO0JI0ZHOrO MOTOKA B 2pad;
Iy, u Iy, —cpennne 3HAUEHHs SHTAJBNAH €107 BO3LYXa Y TeMNIOOOMEHHOM MOBEpX-

HOCTH pereiepaTtopa COOTBETCTBEHHO Ha BX0Je H BbIXoje XoJoagHoro fmo-
TOKA B KKai/Ke
IIves B Buay, uto o=, F=F,=Fy/2 n At o=xAtcp. /2,
MOMHO HAUTH NPHOJIHKEHHYIO 3aBUCHMOCTD

v, = Zr KKQ.1/M2. 4. 2pad. (7.69)

Ha ocroBe TeoperuHyeckoro aHa/nqu3a M pe3yJbTaTOB 3KCIEPUMEHTOB B ycC-
JTOBHAX CYXOTO TemnoofMeHa YCTAaHOBJICHO, YTO TeMIepaTypa IOBepXHOCIH
BpallaoLLerocsl TenJooOMeHHUKa H3MeHseTcsl M0 CHHYCOHAAJIBHOMY 3aKOH).
Ilpir sToM ¢ yBesmueHHeM uucaa O6OPOTOB pOTOPA AMIIHTYAA KOJeDaHHs
TeMIIepaTypbl YMEHbIIACTCH M ee U3MeHeHHe NpHOJHKAeTCd K NpsSVOJdHHeH-
-HOMY 3aKOHY, XapaKTepHOMY JJd CTANUOHAPHOTO pexkuMa peKylepaTHBHAIX
Tens1000MEeHHHKOB. 3altCH TeMIlepaTtypbl NOBEPXHOCTH CAMONUIIYIIHM 3JIe-
KTPOHHBIVM IIOTEHIMOMETPOM IOKa3aJid, YTO B PexkUMax COBMECTHOTO TEemJo-
H MaccooOMCHA CHHYCOHZAJbHBIA 3aKOH H3MEHEHUs TeMIepaTyphl TOBepX-
HOCTII COXpaHsfeTcs, HO aMIUIHTYAa ee KoseGaHUs yBeJlHUMBaercsl MO CPab-
HEHHIO C CyXuM Tem1oo6MeHoM. Cpeanss TeMmepaTypa Hacafkd IpH 3TOV
He H3MeHsIeTCSl. YBeJHUYeHHe aMIVIUTYAbl KoJeOGaHHsS TeMIepaTypbl MOBepX-
HOCTH 32BHCHUT OT KOJIMYEeCTBA BbINABIIEH BJard M OGYCJIOBJIEHO AONOJIHU-
1eIbHOH aKKyMyJsiueli HacaZKOH CKPBITOrO TelJa KOHIEHCAuWH M JOMOJ-
HHTEJbHBIMH 3aTpaTaMHy TellJla Ha HClapeHHe CKOHIEHCHpOBaBIUekcs Bjaru

M3venenne 3ddexTHBHOCTY 060MX BpaLIAIOIIUXCS TeMJM0OOMEHHHKOB MDY
pexKIliMe OTJau SIBHOTO Tellsia ONUCHIBAETCS ypaBHEHHEM

0,5 —0,2 0,07
A aq Fy ’ W ' . 1 .
E = 0,502 ( ) ( = ) 1 _(_W__z_ ., (7.70)
MHH / MAaKC ——
W'VIIIH )
rie
ag F 1 : !
20 1 1 — ofllee YHCAO €HHHI NMEPEeHoca Telna;
W\IHH WMHH a’( FX + al‘ Fl‘

Wana/Wyake — OTHOIIEHHe BOJSHBIX 3KBHBANEHTOB B3aHMOAEACTBYIOLIHX MMOTOKOB;

vac/Wwun — OTHOLIGHMe BOISHBIX SKEHBAJEHTOB HAcaiKH H BO3LYWHOro IOTOKa C
H2HMEHbIIHM BOJSHBIM 5KBHBAJEHTOM;

Ox H Op — K03DOUIHEHTH TemI00TA2YH COOTBETCTBEHHO XOJOJHOIO H  TEemI0ro IOTO-
KOB B KKka@.1/m?-4-2pad,

Fy n F.— noBepxHocTH Temoo6veHa Ha CTOPOHAX  COOTBETCTBEHHO  XOJOXHOrD H
TEemJIoro MOTOKOB B M?;

W\iac — BOAAHOA JKBUEAJIEHT HacalkH B KKa4/4-2pad, paBHbBIA

Wyac = 60 n Guac Cuaci

1 — OKODOCTh BPalleHHd PoTOpa B O0/MUH;
Gyuac — Bec HacaIky B Ke,
1deqbHad TeJI0eMKOCTh MaTepHala Hacanki B KKa4/xe-zpad.

Crac

A¢ppekTHBHOCTL BPAIIAIOIUXCS PereHepaTopoB NpH PeKUMe COBMECTHO-
TO TEIJO- H vaccoofMeHa XapaKTepH3yeTcs 3aBUCHMOCTBIO

0,5 —0,2 0,07
E = 0,502 (E‘*‘TF> (%) 1__<_V:;7 . (7.7
MHH A Makc —_—

WMHH



Hmes B Buay, uto  ay=a, §, ypaBHenus (7.70) u (7.71) MOXKHO CUHTaThb
TOXJECTBeHHBIMH.

M3 pesy.abraToB 3KCIEepHMEHTOB, MaTepHaJsbl KOTOPLIX MPEACTaB/ICHL! HA
puc. 7.10, BHIHO, 4TO AJsi 06OMX TEIIOOGMEHHHKOB C TOUHOCTBIO =+2,5%
OTbITHI MPH PEXKHME CyXOro TelmsoobMeHa H TelmJooOMeHa C KOHJEHCaIlMel
OMHCBIBAIOTCS OHOH 3aBHCHMOCTDIO.
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Puc 7.10. PesyabraThl 3KCHepHMeHTAJBHOrO HCCJAeIOBAHUA BPALIAIOIMIAXCA pereHepaTopos B
YCMOBHAX COBMECTHOTO Temsno- ¥ MaccooGMeHa mpu vy B Ke/m%-cex
{inw2—19, 3n4—25 66,11 n12—3,7u8—375 9u 10—4,18

PegysnpraThl OnbITOB, MPOBEACHHBIX B YCJHOBHAX CyXOro TemtooOMena
(puc. 7.10), xopowo coraacyloTcsi ¢ TeOPETHYECKUMH 3aBUCHMOCTSIMH, MOJY-
YEHHBIMY NIPH PELIeHHH AUQ(PepeHUHANbHBIX ypaBHEHHH, KOTOpble ONUCHIBA-
I0T aKKyMVJISIUIO H [lepefady Telja BO BpalllaiolileMcs pereHeparope.

MccaenoBanne mokasasno, 4ro ¢ yBeJuuYeHHeM CKOPOCTH BpaUleHHS POTO-
pa or 0 go 6 o6/mun 3¢deKkTHBHOCTH pereHeparopa Bo3pacTaer, JaJjbHell-
mee yBesJHYeHHe yHucaa 06OPOTOB He OKA3bIBAET BJHSHHUA HA d)GHEKTHBHOCTD
pereseparopa.
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AspoiunavimuecKue conporusienus (B xl/#2) HCCTeT0BAHHBIX Bpaliaio-
IWuxcsl Tena000MEeHHUKOB B 3aBHCHVIOCTH OT 3BECOBOH CKOPOCTH BO34yXa
(vy) B XMBOM CEYEHHUH OMMUCBHIBAIOTCS YPaBHEHHUsSIMHU 1A 06pasuos N2 | u
2 (CcOOTBETCTBEHHO):

AH=0223 @y)"®, (7 72)
AH =074 (@wy) ® (7.73)

Tlpu 3uauennyu vy=> ke/m?-cex CONPOTUB/IEHHE Tem1000MeHHHKa Ne 1
pasuo 2,3 kI'/m?, a tennoo6mennuxka Ne 2 —7,75 xl'/m? AapomzuHamuuecxoe
CONPOTHBJEHHE TENIOOOMEHHHKOB He 3aBHCENO OT uyucaa 060pOTOB poOTOpa
H HE H3MEeHSJOCh B PEXXHMAaX, NPOTeKABUIHX IIPH KOHAEHCAUHNH BJaaru

MeToaBl TENJIOTeXHHYECKOro pacuyera BpAIAOIHXCs TENJI000VEeHHHKOB,
paBoTaoIUX B YCJAOBHAX CYXOro Temaoo6Mena, VOXKHO NOAPa3[eauTb Ha
ase rpynnel K nepBoit rpynne oTHOCATCSA CoCOOBI, OCHOBaHHBIE Ha 3avieHe
BpalllaloIerocsi pereHepaTopa SKBHBAJEHTHBIM IO TENJI0BOMY 3¢pderTy pe-
KylnepaTHBHBIM TENJ000OMEHHHKOM ¢ BBEIEHHEM YNPOINAIOIIUX NPEeANnOChLIOK
0 XapakTepe TeMIepaTypHOro IoJs BO Bpamlailelics Hacaaxe u Kosbhdu-
LHEHTOB AJsl yuera HecranuoHapHocTu temnoo6mena Ko Bropoit rpymme
OTHOCATCS CcrnocoObl, OCHOBaHHbIe Ha peweHun AuddepeHuHaNbHBIX ypaBHE-
Hui, KOTOpble ONUCBIBAIOT NPOIECChl aKKYMYJAsSUHH M OTAAud Temaa Bpalia-
oltefics Hacaaxkoi V3-3a MarevarMyecKHX TPYAHOCTeH CTPOroe penieHie
ypaBHEHUIl UMeeTCs TONbKO JJsl HEKOTODBIX OI'DAHMUEHHBIX VCJAOBHH (175
VeidWyaer =1 1 W/ Wuu = o0). Pewenusi pgawmoress B rpad@HUyeckoii
unu tabauuHoit dopMax M pacnHpOCTPAHSIOTCS Ha BCe OCTAJIbHbIE CJaYYaH.

ITpu uncie oGopotoB poropa, coorBercTBytomeM W,oW.,,,>5, xapak-
TEPUCTHKY BPaIAIOIIerocsl pereHeparopa H NPOTHBOTOUHOTO peKyneparopa
NPAaKTHUECKH COBNAAAIOT M MO3TOMY yAaercsd HCHOAb30BaTh s pacyera
BPAINAIOUINXCS PEreHEePATHBHBIX TeNN00OMEHHUKOB 3aBUCHMOCTH, MO\ YeH-
Hble JUIf DEKyNnepaTHBHBIX Telm1000MeHHMKOB OIHan0 NPYU yKa3aHHBIX
METOZAX He YUHTBHIBAIOTCA 0COOEHHOCTH TemnooOveHa BO BpaLAIOUIUXCS pe-
reHepaTopaxX CHCTEV KOHAMIHOHHDOBAHHUSA, paloTalouiyix B yCJIOBHUAX KOH-
JleHCanuyu BJaru U3 Bo3ayxa

ITpu coBvecTHOM Tenno- U Maccoo6MeHe OOBIYHO [10JAraloT, YTO Hepefd-
ya SBHOTO TelJa NPOHUCXOAUT BCAEACTBHE PA3HOCTH TeVIepaTyp BO3Ayra H
IIOBEPXHOCTH, & Nepefavya BJaru — BCAEACTBHE PA3HOCTH NapUHA/AbHBIX 1aB-
JeHUl BOASHOTO Napa B OCHOBHOH Macce BO3AyXa U B CJ10€ HACHIIEHHOTO
BO3JAyXa, Npuaeramnilero K INneHKe KoHJeHcara. Ecau omHa yacrb mnoBepx-
HOCTH CyXasl, a Jpyras MOKphiTa KOHIEHCATOM, TO TEIIOOOMEHHHMK paccvar-
pupaercst Kak Obl COCTOAIIUM H3 ABYX OTAEJbHBIX TENIOOOMEHHHKOB H pac-
yer KaxKJI0ro M3 HHUX NPOH3BOAUTCA CAMOCTOATENbHO MeToauky pacuera
MOXHO YNPOCTHTb, €CAH CYHTATD, UTO IO BCeH TOBEPXHOCTH TEMI000VeHA
NPOMCXOJHUT Iepejaya HOJHOrO Telsa 3a cUeT PAa3HOCTH 3HTAJbIHH B OCHOB
HO¥ Macce BO31yXa M B CJI0€ BO3AyXa, NMPHJIErarmllero K nosepxHoctH. Tev-
neparypa NpPUIEraloilero cl10s BO3AyXa NPHHHMAETCS pPABHOH TeMmepary-
pe noBepxHoctH Ecau TeMnmeparypa NOBEPXHOCTH £, HHXKE TeMIepaTypbl
TOYKH POCHI OX/1a’KAaeMOr0 Bo3ayxa f,, TO MOBEPXHOCTb IOKPHITA KOHZEHCA-~
TOM H 3HTaJbNHA NPUIETAOINEr0 CJAOS BO3AYXA ONPEeIEeNsIeTCs KAK 3HTajb-
NHsT HACBILLEHHOIO BO3JAyXa MNPH COOTBETCTBYIOIlEH TevIlleparype MOBEP\HO~
CTH, T. €

(595 + 0,47 t;) duac

I, =024 ¢
n T 1000

KKaa/K2, (7.74)

rie dugc — Bnax/‘oconepmaﬂne HACHIEHHOTO BO3AyXa NPH  TeMIlepaType  HOBEPXHOCTH
B g/Ke.
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DHTANBNUIO CI0S BO3AyXa, NPHJETaloIlero K cyXoi 4acTH MOBEPXHOCTH,

MOXHO ONPEAENHTb CACTYIOINUM 06pa3oM:
595 4 0,47 ¢
In=1T,+ (ta—1t,) 0,24 = 0,24 ¢, + (69 + o)

1000

rie [p— 5HTAJBIMSI HACBILEHHOrO BO3AyXa NPH TeMIeparype TOUKH pPOCH OXJ2XKAaeMo-
ro BO3/YXa B KKaA[Ke,
dp— Brarocofiepxanie HaCHIEHHOTO BO3AYXa NPH  TeMmeparype  TOUKH  [Pochi
B 2/Ke.

d, kxkax/ke, (7.75)

Ilpu ABM:KEHHH BIOJb CYXOH YacTH NOBEPXHOCTH 3HTaJbIMS OCHOBHOII
Macchl TEIUIOTO BO3JyXa CHHMXKAETCs BCAEACTBHE OTJaud sIBHOTO Temaa (mo
aunun d,=const, puc. 7.11), a 3uTanbNus MNPHIETAIONET0 K MOBEPXHO-
CTH CJI0F BO3AYXA COOTBETCTBEHHO YBEJIMYHBAETCS BCJAEACTBUE AKKYM YJSIUHU
rensa Hacaaxoin (rakxe no qauHum d, =const). Ilpu mBHKeHun BAOIDb mO-
BEPXHOCTH, MOKPHITOH KOHAEHCATOM, SHTAJNbMMS OCHOBHOH MacChl BO3Ayxa
cHuKaercs no AuHuM ¢=100% BcaeACTBUE OTAAYH STBHOTO W CKPLITOrO Tel-
Jla; H3MEHEHHEe SHTANbNUM CJI0S HACBILEHHOTO BO3AyXa, IMPHJEraloIero
K MOKDOH MOBEPXHOCTH, TaK¥ke NPOUCXOAHUT No JuHun ¢=100%. Taxum 06-
pasoMm, M3MEHEHHe COCTOAHHH MpHJEralollero cJ10s BO3AyXa M OCHOBHOI
Macchl BO3AyXa MPOMCXOMHT MO KPUBBIM (NYHKTHPHBIE JIMHUM HA puc. 7.11),
KOTOpble MOTYT OBLITh 3aMEHeHbl NPSMBIMH JHHHAMEH, COeIMHSIOLIUMH Ha-
YaJbHble H KOHEUHbIe COCTOSIHUS BO3AyXa.

I

7

Puc. 7.11. VsMeHeHHe COCTOSIHHIA BO3AYINHOrO CJOS, NPHJETAIOMEro K TenJaoo6-
MeHHOH NOBEPXHOCTH, H OCHOBHOH MacChl BO3AyXa BO BpallawolleMcs perese-
parope
g — [ == d-nuarpaMma: [ — oxJNamaeHne u OCYIIKa TEenJ0ro BO3AYXa; 2 — H3MEHEHHe Cco-
CTOSIHMA CJO0SsI BO3AYXa, NPUJEramuiero x Tenao006MeHHOi TIOBEPXHOCTH; 3—HarpeBa}me n
YBJIAXKHEHWE XOJOMMOTO BO3AYyXa; O — H3MEHEHWEe 3HTAJBIHH BO3JAYIIHOrO cJjos, IPHJIera-

IOLIEr0 K TEMI0OGMEeHHOA MOBEPXHOCTH, M OCHOBHON MacChl OXJ1a)ZAaeMOro BO3AYXa MpH
NPOTHBOTOKE: [ — oxMaxKjaeuue Temaoro BozAyxXa; I/ — HarpeBaHHe XOJIOZHOro BO3AyXa

Pacuer Bpamaronierocs Tenn1006MeHHHKAa MOXKET ObiTh ITOBEPOYHBIM,
Korjia NpH HM3BECTHHIX HAYaJbHBIX COCTOSHHAX B3aUMOJEHCTBYIONIMX CPel
TpebyeTcsa ONpefeSHTb HapaMeTpbl BO3AYIIHBIX NOTOKOB MOCAE PEreHeparTo-
pa 3aJaHHBIX PasMepoB, H KOHCTPYKTHBHBIM, I[e1b KOTOPOTO COCTOMT B MOJ-
Oope unu pas3paboTke KOHCTPYKUHH TENA000MEeHHHKA.

[Tpun KOHCTPYKTHBHOM pacyeTe npeiBapuTesbHO 3a4aiorcs 3GdeKTHBHO-
CTbIO PEreHeparopa H HAXOAST KOHEYHbIe TEMIEPATYphl TEMJOr0 H XOJOLHO-
TO RO3AYXa B 2pad:

tl‘z = trt —E (trl - txl); (7'76)
txz - txl + E (tl'*1 —_— txl). (7.77)

Hdanee OpUHUMAIOT THI HacaaKH PereHepaTropa H, 3aAaBasChb BeCcOBOH
CKOPOCTbIO, ONPEARJSIOT XKHBOE CEYeHHe HacaAKHd AJd npoxonaa Bosﬂyxa.Ha
OCHOBAHHUH 3KCIEPHMEHTAJNBHBIX JAHHBIX O TEIAOOTAAYE HpI’IHHTOI;'I noBepx-
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HOCTH, NIPeJCTABJEHHbIX B BHJE 3aBUCHUMOCTell KpuTepdes Hyccenbra uan
CrantoHa ot xpurepus Peiinonbaca, BEIYHCAAOT KO3 DHUIHEHTH TEILIOOTIA-
Yy CO CTOPOHBI TEMJOr0 M XOJQOAHOro Bo3ayxa (a, H «,), a TakxKe OO0
K03bdHUHEHT SABHOHA TEIIOOTAAYH ¢, 3aTeM ONPeAeJAI0T OOUIVIO MoBepX-
HOCTb TelsiooOMeHa ¥ YCTAHABJAMBAIOT OCHOBHbie ralapHThl pereHepaTopa.
CKOpOCTb BpalleHuss pOTOpa BHIGHPAIOT TAKOH, YTOOBl OTHOMLIEHHE Wi ®
: Wmlﬂ/> 5
Urobel ybeautscst B IPaBUAbHOCTH HalIeHHBIX BeJWYWH, IPOBOAAT MOBE-
pouHblil pacuer. [lns atoro no ypasHeruio (7.71) BbluMCAAOT 3HAueHue 3¢~
deKTUBHOCTH pereHeparopa, a 3areM no ypaBHeHuaM (7.76) u (7.77) mpo-
BEPSIIOT TeMMepaTypbl BO3AYyXa HO CYXOMY TEPMOMETDY Ha BBIXOAE W3 TEmJo-
oOmenHnka. KoHeunyio reMneparypy TemJoro BO3AyXa N0 MOKPOVY TEpPMO-
MeTDy HaXOAAT U3 BhIpakeHHs ! -
—%r

tr, - tr. M, G.c
7 . . =e '? (7.78)

ry r. M,

v

rae tl‘. My Htr. My TeMIepaTypbl TeMJIOro BO3AyXa MO MOKPOMY TEPMOMETPY COOTBEICT-
BEHHO Ha BXOJE B pErenepaTop H BLIXONE H3 HETO B epad.

[Ipn BbIBOge ypaBHeHHs (7.78) mucmonb3oBaHO oTHouleHHe Jlbiomca Ir
TPUHATO, 4TO KO3(p(HULUUEHT MPONOPHUOHANBHOCTH MEXKAY JHTAAbNHEl #u
reMneparypoil MOKpPOro TepvoMeTpa sBJASeTCs BEJHUHHOH TNOCTOSAHHOW
(a=1/t,=const). D10 cnpaBenaUBO B y3KOM AuanasoHe Temneparyp 10°C-<
<ty 22°C. 3aBucumocTh (7.78) Bblpaxkaer 3KCIOHEHUHANbHBIH 3aKOH U3-
MeHEHHsT ICUXPOMETPUYECKON PAa3HOCTH TEMIIepaTyp TeNJoro MOTOKa BO3MY-
Xa TIpH NPOXOXK/IEHUH €ro uepe3 BpallalouIuiica pereHepartop. AHaJOruyHoOe
BbIpaxKeHue OblJIO NOAYYEHO AJsI NOBEPXHOCTHBIX BO3AYyXOOXJAaAHUTeNeH, ITH-
TaeMbIX XOJMORHON BOJOM.

Aspoaunavinueckoe CONPOTHBAEHUE HACAAKH B K[ /M2 MOXKHO ONpPEIEqUTH
no ypasHeHuo PaHHUHTA

AH=7F BCA (7.79)
2grr
HaHn 1Mo oOLIENPHUHATOMY yYpaBHEHHIO
AH - L (7.80)
2gdsv
31ech [ — skomepuvenTaswHO yoTanas/anBaevblil pakTOp TpeHHd,

/ — ray6una tenjooOMeHHHKA MO XOAY BO3AyXa B M;
ri — ru/lpaBJauuecKHil paJHyc B M,
{=4f — goadunyenT CONPOTUB/ICHUS;
d;— 5KBHBAJEHTHBI JHAMETD B M;
Y—y}leJIbeIﬁ BEC BO3JyXa IpH cpenﬂeﬁ TEMIICpAType MNOTOKa B ICe/M3.

ITpoBepounblil pacyeT MoOxeT GbITb IIPOU3BEJEH H APYTHUM CIOCOGOM B
claedyoneM NOpALKe.

1. TIlpunuMaloT B Ka4eCTBe NOTEHIMANOB TeIJIO- B MaccoobMeHa pa3HOCTh
SHTAJBIHA B OCHOBHOM Macce BO3AYIIHOIC NOTOKA W B CJAOe BO3AyXa, MpuJse-
rammuEev K Tenaco0VeHHOH I0BepXHOCTH (CYXOH HJIH MOKpOH) .

2. Onpeaensiior 3¢ dexkruBHOCTL pereHeparopa £ no ypasxenuio (7.71),
a 3aTeM — KOHEeYHble TeMNEPaTyphl NOTOKOB N0 ypasHeHUuaM (7.76) u (7.77).

3. Haxondar cpepnue TeMIepaTypbl MOBEPXHOCTH B 2pad U3 CACAYIOLINX
BhIpaxKeHHH:

o z‘l.2 + oy 2,

t = r - 7.81
. “‘ - O ’ (7.81y
e %
A
— f A ! d .82
Ty (ll—f—(lx ’ (7 )
re f, H l; — CpeluHe TEMIePaTypbi HACAJAKH PEreHepaTopa HAa BXOAe # BHIXOZe XO-
JOJHOr0 BO3JyXa B 2pad, LAt A

I B nexasix CokpallleHHsl TeKcra ypaBHeHue (7.78) mpHBeleHo B OKOHuaTedbHOH dopve_
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BBIUMC/AIOT SHTANBNHK NPUIETalolIero X NOBEPXHOCTH CJI0s BO3AyXa NpH
TeMIepaTypax NOBEPXHOCTH HHXKE H BBILIE TOYKH POCHl COOTBETCTBEHHO MO
vpaBHenusam (7.74) u (7.75).

4. OmnpegeasioT u3 Bbhipaxkenuit (7.67) u (7.68) koauuecrna perexepupy-
eMOro IBHOTO W TIOJHOTO Tell1a, HCNOJIb3Ys cooTHOmERHe JIblonca O, =a,/C,.

5. HaxomaT sHTanbnuu TENJOro M XOMOIHOTO BO3AyXa B KKaA/ke TNpH
BBIXOJle U3 pereHepaTopa U3 ypaBHeHuH

Iy=1I,— %, (7.83)

r

I, = I, + gn . (7.84),

X

8. PACYET OXJIA)KIEHHSA BOAbl B LEHTPAJIbHOM
BO31YXOOXJIALNUTEJIE!

IlpogomxuTenbHOCTD AEHCTBHSA HCTOYHHKOB HCKYCCTBEHHOIO X0J0A0CHA6-
/AKeHHA MOKeT ObiThb COKpalleHa, ecJu HEKOTOPOE BPEVs HCIOJAb30BaTh BO3-
J1yXooxJaaduTeNb UEHTPaJbHOIO KOHAMLHOHEPA AAS OXJaKAEHHS BOIbI, [10-
J1aBaevioidl K MeCTHBIM JoBoguukaMm. IIpu 3ToM rteMmmeparypa TOYKH POCH 34
BO3LYXOOXJaAuTeNeM 0JKHa ObiTh DaBHA BeJHYHHE, NPUHSTON NMpH pacue-
T€ BJAXHOCTHOTO peKuMa B HOMELIEHHAX B 3UMHEE BPEMSA, a CKOPOCTb BOJbI
B TPyOKaX W KOMJIEKTOpax BO3AYXOOXJaAHTeNdst HO01KHAa ObITb He VeHee
0,4 m/cex.

Heo0xoauMOCTb mofadu XO0JOJHON BOABI B TEMJIOOOMEHHHKH HOBOIUIKOB,
BO3HHKAET TOTJA, KOTAa TenJOH3OBITKH B NOVEHIEHHSIX HE aCCHMUIUDVIOT @
MTepBUYHBIM BO3AYXOM, T. €.

A QHOM =3 Qnon —4q ( movt ~ ) 0;24 Gnep (tnom ‘tnep) > 0, (7.85):.

rie f{y— BEPXHAS IpeleJbHas TeMIEpaTtypa Hapy:XHOFO BO31yXa, NPU KOTOPOH BO3MOXK
HO oxJaXK/[eHHe BOJBl B BO3IyX00X.JalHTese, 5Ty TeMIepaTipy ONpelensiorT no
YPaBHEHHIO

A 0,24 Gpep tp + 0,24 I [Guep (fnow — tnep)l — 2 Quocr + Z g tuou 2pad (7 6

= 0,28 2 Gray £ = ¢ pad. (7.86).

ITonbsysich BhIpaXKeHHeM

1 1
b u8 3
Tcp ~ l'IOM Qnou( L0;48 Gpeu + ay FH.A) (7 7)

OTpenesioT CPEAHIOn TeMueparypy Boanl T,
Hauanbuyio Temneparypy BOAB fa.p, nocrynawouiefi B JOBOAYMK, [pH
TEeMIiepaType 3a ero TernJ000MEHHUKOM £, BBIUHCIAIOT MO GopMmyae

A Quom kop d%2 (72-108 Uy) 1,2

A Qron _ u. 1 (1240 - Tcp) (7 88);
Tep— 5.y tnow + tm T A Qrow
2 e Oy 'FH. A

rae kop — KO3((prIHEHT OpeGpeHns TenJloo6MeHHHKa XOBOJYHKA,
By — BHYTpeHHHH JHaMeTDP TPYOKH TeMJOOGMEHIIMKa B M
y.x — TNOBEPXHOCTb TEMNOOOMEHHHKA LOBOAYHKA B M7,
P, — JKHBOe CeueHHe TemnooGMeHHHKA 10 BoJe B M2,
Oy — K03 GHIEEHT TEM00TAAYH OT NOBEPXHOCTH K BO3AYXY B Ahaa/M?-u-2pad.

F

KoHeuHyio TeMIepatypy BOAB HAXOAAT M3 ypaBHEHHS
to.x = 2 Ty — ta 4 2pad,

! Hanucano npu yuactuu JI. W, Hefimapxk.,
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4 pacNOJbl BOAB Uepe3 KazkK bl JOBONUMK 110 hopMy.e

_ A Quon
W= ¢ —

B. K B. H

K2/u.

OO6muit pacxox XOM0AHOH BoAbl B cucreMe XW HaxoadT CyMMUpPOBaHH-
€M pacxoj0B uepe3 IOBOJUUKH.

[Toayuennele Bennuuabl W u EW He 10.KHBI ObITh GOJIbIIE DPAaCUETHBIX
pPacxoA0B BOJAB NPH CHaOKeHUH OT HCTOYHUKOB HCKYCCTBEHHOTO XO0J0Aa.
Jlanee npoBepsIoT, AOCTAaTOuHa JH BbIOpaHHAA NJIOLIAb NOBEPXHOCTH BO3-
JYXOOXIaIUTENAst D15 €CTECTBEHHOTO OXNaXKEHUsT BO/BI

F . I A Qrm\{
e e, 4 [ S
EANTy o,

J

ife k — koapdunnenT TensIonepenadl HeHTPAIbHOTO BO3AYX00XJATUTEIA,

F'nasa 8

BOPbBA C 3ATIAXAMU (JE30JTIOPALIUY)
1 ASPOMOHUN3ALIMS

1. AE3OA0PAH NS

IToMumo miofe#s H “KHBOTHBIX MCTOYHHKAMH 3aNaXxOB B NOMEIEHHUAX sB-
JISIOTCSA: TEXHONOTHYeCKOe 000pyAOBaHUe; Chipbe W TOTOBAaf LPOAYKUHS; rO-
pIOYHE M CMasouHble MAaTepHa/bl; PACTBOPHTEIM H KDacKH; IHILEBbIE W XI-
MHYECKHE NPOLYKTh; 000pya0BaHHe HJ51 NPUTOTOBJEHUS NHUIIH; KOBPBI, Me-
Oejlb, JUHOJEYM, TeKODaruBHAA OTJAEJKA OrpaxKJIeHWH, 3arpA3HeHHble II0-
BCPAHOCTH 3JI€MEHTOB CHCTeM KOHAMIMOHHDOBAHHUs BO34yXd; BOAA, LUPKY-
jqupyioniasi B GopcyHOUHBIX KaMepax H ODOLIAEMbIX NMOBEPXHOCTHBIX BO3JV-
XOOXJaMUTeNsX; pasjaraiascs HOelIb U MHHepaJbHble Macja Ha NOBEpX-
HOCTSIX (UJIbTPOB M TeMJOOOMEHHHKOB; HapyXHbBIH BO3AyX, 3arps3HeHHHI
BBIOPOCAMHU MPOMBILUIECHHBIX IPEANPUSITAN U TPAHCIOPTA.

CyuiecTByior Gosiee TPHANATH DPa3NHYHBIX TeOPHiH, OOBACHSIOUHX CIO-
coBHOCTh UYeI0BeKa pAaClO3HABAaTh 3alaxH, HO OOJNBLIMHCTBO 3THX TEOPHI
SKCIEPHMEHTAJbHO He NoATBepxkaaerca. VckaioueHHe cocraBafer CTepeoxH-
MHuuyeckasi TeOpHs, COIVIACHO KOTOPOH MOJeKyabl I1aXxyuHxX BelIecTB pasjpa-
JKal0T OKOHYaHUA 060HATEAbHOrO HepBa. IToceHHH NOCBIIAeT CHTHAT B 000-
HATEABHYIO JYKOBUIY H Aajee — B HUKHHUHA OTHAeN KOpbl FOJOBHOTO MO3ra,
TJe CHTHAJBl CYMMHPYIOTCA M nepepabaTrhiBaloTCs B XaDaKTePHCTHKH 3ama-
xa. JI. DMyp ycTaHOBMJI, YTO CYLIECTBYET CeMb II€PBHYHBIX 3aNlaX0B, H3 KO-
TOPBIX MOXKHO MOAYYHTL J1000# 3anax. Ilepsuunrle 3anaxu— kaMdapono-
100HBI, MYCKYCHBII, IBETOYHBIH, MATHBIH, 3(UPHBIH, OCTPBIA U FHHIOCTHBIIL.
MoieKkyabt nepBbIX NATH 3aNaxoB BXOAAT B COOTBETCTBYIOIIHE IO KOHQHIY-
paluH pelenTopuble y4acTkH. Mosekyasl  kampaponogoGHoOro sanaxa H
DELENTOPHBIH y4YacroK ANd 3TOH MOJEKyJbl HMeoT chepHyeckyo dopmy

auameTpoM okoso 7 A(7-1077 mm); MycKycHbIfi 3anax CBOMCTBEH MOJEKyaM,
c

uMemuM GopMy axcka ¢ guamerpoM okoso 10 A; nBerouHwlit 3anmax JgamoT
MOJeKyJaBl, uMewonne (HopMy AuCKa ¢ TMOKUM XBOCTOM (HAaIOMHHAIOT OUep-
TaHHA 3aMOYHOH CKBA:KWHBI); MSATHBII 3amax BbI3bIBAIOT KJAHHOOOpa3Hble
MOJeKy/Ibl; 3(GUpHbIA 3anmax BbI3LIBAIOT MOJEKYJbl, HMeloimue GopMy nao-
yex; OCTPBIH 3amax XapakTepPeH A5l MOJEKyJ, HMEIOUIMX IOJOXKHUTeJ BHBIH
3apsAd; THUJIOCTHBIA 3anax CBOHCTBEH MOJEKYJNAaM ¢ M3OLITKOM 3JeKTPOHOB.
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CAoXHBIM 3amaxoM 06JafaloT MOJEKYJAbl BelleCTB, Monagawoiiue B He-
CKOJIBKO PeleNnTOPHBIX YYaCTKOB.

[IpoBepsia crepeoXuMHyeckylo TeOpuio 3anaxa, [. Omyp, M. Pybun u
J. /IKOHCTOH CHHTE3HPOBaJU CJOXKHbIE 3aNaXH H3 NEePBUTHBIX.

CyuiecTBYIOT NOpOroBble KOHIEHTPAIMH BellecTB, HH:Ke KOTOPHIX 3anax
He olIyILIaeTCs.

OneHuBaTh HHTEHCUBHOCTb 3a11aX0B HAa OCHOBE HHCTPYMEHTAJbHBIX 3aMe-
POB B J@HHOE BPeMs He NpeACTaBAseTCs BO3MOXKHBIM.

C noMoupio 0OOHSHUS JIOAH MOTYT AaBaTh TOJMbKO KAaueCTBEHHYIO OLEH-
Ky cuibl 3anaxa. s Taxkoll OmeHKM HCNOJb3YIOT LeCTHOAMJIbHblE IIKAaJbl,
KOTOpBle XapaKTepH3YyIoT CyOBeKTHBHOE OLUyIIeHHe CHJbl 3amaxa, He aaBas
OLICHKH CTeNeHH ero npustHoctu (tabda. 8.1).

TaGaunuwa 31
HIkana sanaxos

3anax
Baan
Ilo Paiity o fraoy
0 OrcyTeTBYeT HezameTHuiit
1 ExBa zaMmeTHuIf 3aMmeTHBIA
2 Oryer HBbIf [Tpuemaemuiii
3 Y MepeHHBIH Hexemnatenpnblii
4 CuabHblit
5 HeBriHOCHM I

Mcnonb3ys mkany PaiiTa, ®eabinep npoBes ONpoc LiecTd Hab.umoaare-
Jel, OIyNMaBIKX 3anaxy 3THAMepDKAaNTaHa pPa3inyHOi HMHTEHCHBHOCTH, H
yCTaHOBHJ, UTO Pe3y/bTaThl OLEHKH B ITOJYJ10TapHUMHUECKOll CeTKe annpok-
CHUMHUPYIOTCS NpSIMO# JUHMeH, T. e. IOAYUHSAIOTCS 3aKOHy Bebepa-PexHepa.
OcTpora BOCNPUATHS 3anaxa najgaerT ¢ yBeJHYEHHEM OTHOCHTEJIbHOH BJIAXK -
HOCTH BO3AYyXa M NPAKTHUECKH He 3aBUCHT OT ero remneparypnl. s yMeHb-
UIeR¥sT HENDUATHHIX OLIYIIEHHH OT 3allaX0B OTHOCHTEJBHYIO BJIAXKHOCTH BO3-
Zyxa peKOMeHAYeTcs NOAAepAKHBATh B npejenax 45—60%.

B AHraun HeOZHOKPAaTHO OGCYXAANHCh 32KOHOJATeNbHbIE Mephl G0pbObI
¢ 3anaxamu. OZHAKO 3aKOHONDPOEKTHI HEH3MEHHO OTBEPraJiuCh, INOCKOJABKY
OTCYTCTBYIOT CpeICTBa [ KOJUYECTBEHHOM OlL@HKH HHTEHCHUBHOCTH 3arna-
XOB, H, KpOMe TOro, COOCTBEHHO 3alaxH, HaKe HeNnpHUsITHBe, He TPHHOCST
Bpela 310pOBbIo Jiofel. OpranosenTuyeckuil cnocob OLEHKH 3aNax0B HHIU-
BHLAYYMAaMH WM IPyNNnaMu Jofed (Taxk HasblBAEMBIMH OPIaHOJIENTHYECKAMH
nageasiMH) He MOxKeT ObITb IPH3HAH YAOBJETBOPUTENBHBIM, TAK KaK OCTPO-
Ta OOOHfHHA ¥ [PABHIBHOCTb OLEHKH CHJBl 3aMaX0B 3aBUCAT OT OCOOEHHO-
cTefl KaXaoro ujieHa IPYNIbl, ero NpHBblYeK, ONbITa, 06pa3a *KU3HHU, TPYHO-
BOH 1esTeNbHOCTH, N0Ja, BO3pACTa H COCTOSTHHUS 30D OBbSI.

C 3amaxamu MOXHO 60pOTbCA B HCTOUHHKE HX 06pas3oBaHusA, B MecCTe HX
[OCTYNJICHHS B NIOMELISHHs M, YTO XyKe BCEro, HelOCPEACTBEHHO B IIOMelle-
HUSAX, He AONycKasi BO3AEACTBHA 3aMax0oB Ha OPraHbl OGOHSHHA JIOnell.

K qusuveckum mero0am 60pobbl ¢ 3anaxamu OTHOCATCS OUHUCTKA BO3AY-
N\a OT NBAY U 0akTepufi B BO3LYIHBIX (UABTPAX, BEHTHASLHUST NOMeNIeHMl
qUCTHM HapYXKHBIM BO3AYXOM, O30HHDOBAaHHWe, XJODHPOBaHHe, ancopbuus,
aGcopOiusi ¥ NPOMBIBKA BOAOH. BeHTHUAALHNS HepeAKO CONpsiKeHa ¢ mozayeds
6osblIHX 00BEMOB HAapYXKHOTO BO31yXa, Ha 06paboTKy KOTOPOro Heo6GX0aH-
Mbl 3HAaYHTEIbHBIE KOJMYECTBa Telaa, X0J0jAa Y 3JeKTposxepruu. Tax, ecau
A7 aCCUMHJISUHH YTVIEKHCJAOTH Tpebyercss nmogaBaTh OKOMO 7 M3 BO3ayxa
B 1 # Ha OmHOTO YenoBeKa, TO AJs VHHUTOXKEHHS 3alaxoB, BhIAeJsSeMbIX ye-
JIOBEKOM, HaXOASI[UMCS B CIIOKOAHOM COCTOSIHMH, HEOOXOAMMO [101aBaTh 14—
40 m3/4, a npu BBHIIOJHEHWH yMepeHHOH busuueckoii pa6oTbi—20—62 3/t
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(HuXHUH ¥ BepPXHMH Npejetbl OTHOCATCH K 00BEMaM TNOMEIIeHHs, TPHXOAA-
IUMCsI Ha ONHOrO YeJIOBEKA M PaBHBIM COOTBETCTBEHHO 13 u 3 Mm3).
O30oHHpOBaHHE NpH THXOM 3JeKTPO3apsifie MPOTEKAET C BbiAeJeHHeM OX-
HOATOMHBIX KHCJIOPOZAa H a30Ta, KOTOpHIe, B3aUMOAEHCTBYS IPYr ¢ APYroM,
o6pasyloT BpelHble A JIOAeH OKHcabl a3ora. KpoMe Toro, 030H B 60JbIINX
KOHIEHTPaUNAX BpeleH IS 310POBbs Jiofedl (mpefesbHO AONMYCTUMAS KOH-
uenrpauusa 0,1 me/m3). IIpuMenenue o30Ha ZoOMycTHMO AJist GOpbGH ¢ 3ana-
XaMM BEHTHJISILMOHHBIX BHIOPOCOB, a TaKXe B CKJIAJCKHX IIOMELIEHHSIX.
Ancopbuus npu npomycke yepe3 aKTHBHDOBAHHBIN APEBECHBIH YroAb
abcopbuusa ¢ NOMOMIBIO OPOIIEHUST BO3JAyXa PAacCTBOPAMH XJIOPHUCTOTO Kalb-
¥ M XJOPHCTOrO JIMTHS CBfI3aHBl ¢ HEOOXOZHMOCTBIO pereHepaldy yrias H
pactBopoB. JIOCTOMHCTBOM pacTBOPOB XJIOPHCTOIO JIHTHSIL H XJOPHCTOrO
Kanplus, KaK yKasblBajaoch, ABAseTc HX OaKTepHUHIHOE LeHCTBHE.
ITpoMbiBKa BO3Ayxa BOXOH B (POPCYHOUHBIX H HacaZOUHBIX KaMepax HaH-
Gosee pocTynHa, OJHAKO NpPH Hell YXAJSIOTCA TONBKO 3alaxH, BhI3bIBaevbie
pPacTBOPUMBIMH B BOJe BelllecTBaMH (HaNpHMep, 3amaX aMMHaKa).
Ynanenne 3anaxos H3 DeUHPKYJAIHOHHOTO BO3AyXa I[O3BOJISET B psile
caydaeB cOKpallaTb KOJHYECTBO BBOJHMOrO Hapy:KHOTO BO3ZYXa.
KosnnuecTo ouunlaeMoro penupKyJAsAUMOHHOTO Bo3ayxa L., ompexe-
Jsercs 1no gopmyie

1&@ _1,
1

Lyew = ——5— 4 (8.1)
rune Ly — o6bem BBOAEMOTO HapyXHOro Bo3fiyxa B M3[u,

g — KOJIHUECTBO BHIAEASIOMIMXCH B MOMEIIGHHK Ta3oB H MapoB B Ke/u,
E = K;3/K; — > peXTHBHOCTD NOIMOLIEHHS Ta30B WJH [14DOB B OYHCTHOM YCTPOMHCTBE;
K; n Ky — KOHIeHTpauua rasa HJId Napa Ha BHIXOJE COOTBETCTBEHHO H3 MOMelle-

HHSL ¥ OYHCTHOTO YCTPOMCTBA B 2/M3.
Ecau peuupKyJasiUMOHHBIE BO3AYX OYHMILAETCs NO NPeAeNbHO [ONYyCkae-
MOH KOHUEHRTpauuu Ky, TO €0 KOJAHYECTBO Onpenensercs no opmyae
1000 g E’ L
— %  — — Lu
Knpen
1—FE

rie £’ = Kupen/Ki.

Haxkoneu, ecnu cucreMa KOHAHIIMOHMPOBAHHS BO3AyXa paboOTaer Ha M6J-
HOIl peuupky’asiuuu (6e3 mojayd Hapy:KHOro BO3Zyxa), To gopmyna (8 2)
NPUHHMaeT BUL

M3/u, (8.2)

Lpe, =

1000 g £
Knpen
1—FE
IIpoROaXKHTENBHOCTL MCNONb30BAHUSA AKTHBHDOBAHHOTO YIS ONpefes-
ercs 1no gopmyae

Lyew = M3y, (8.2a)

[Lpen (1 — E) + Ly} K,-1000 y
= Wa, E ’
rae W -— Bec yria B Kg;
a; — JHHAMH4YeCKad aKTHUBHOCTb YIrJfl B rce/rce.
[TpoAOMKHTENBHOCTD HCHOJNB30BAHHUS YIVIS, OYHMIIAIOLIETO BO3AYX A0
npeaespHo AONycKaeMoll KOHIEHTPALHH, BbIYHCAsAETCS Mo Gopmyse
[Lpen (1 — E’) + L] Kupen-1000 8
Tnpen = W “11 El q. ( .4)
Ina moawsosanusi popmynamu (8.1)—(8.4) Heo6xomuMo pacmosarathb
CBEIeHHSMH O KOJIM4eCTBe M KayeCTBEHHOM COCTaBe ra30B H MapoB, 0 RONy-
CKaeMbIX N0 YCJIOBHSIM J€30pallHi KOHIEHTPAUHAX NaXydyuX BeIeCTB B BO3-
AyXxe, IHHAMHYECKON aKTHBHOCTH yIJId H €r0 3((PeKTHBHOCTH.

(8.3)
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Caoft aKTUBHPOBAHHOTO YISl TOIIMMHON 12,5 mm IOPH CKOPOCTH Haberaio-
ulero moroxa Bosiyxa 0,2 m/cex o6namaer 3(heKTHBHOCTHIO nopsaaka 0,95
[locre peakruBaunu sbdexruBHOCTL c0s yras nagaer xo 0,9. Conporusie-
Hue 12,5-mm cnoa yras npoxoay Bodmyxa pasHo 5 xI'/m2. Ilnsa cios yras
TONMHHOH 25 mm 5ddextuBHOCTL paBHa 0,98, a conporuBiensne — 7,5—
9 xkI'/m% Tlepen cl0eM M3 aKTHBHPOBAHHOIO YO HeOOXOAUMO yCTaHaBIU-
BaTb NMPOTHBOILIIbHbIE BHABTPHL.

Ilornomenne 3anaxos ApeBeCHLIM YIieM 3aBHCHT OT BHAA NOIVION[aEMbIX
Fa30B H napoB, X KOHUEHTPAUUH, TeMIepaTyphl, OTHOCHTENbHOH BAAKHO-
CTH 1 CKOpOCTH BO31yXa. C NOMOIIBIO aKTHBHPOBAHHOTO YIS Heb3si OUH-
CTHTbL BOSAYX OT al€TW/IeHA, BOAOPOAA, METaHa, OKHCH YIJIEPOAa, YIrJIeKHC-
7JOTO rasa H 3THJIEHa; C1a60 NONJIOMWAIOTCA aMMHAK, OyTaH, IBYOKHCH a30Ta,
NponaH, MpONHJIEH, CePHUCTHIT ras, CepOBONXOPOA, STHIOBHI 3(up. AKTHBH-
POBaHHBEIH yrosmb cnocoben moraomath a0 16% or csoero peca alleTOH, ak-
POJIeHH, aHECTE3UPYIOIIHE BELIECTBA, Napbl METHIOBOrO CIHPTA H METHIOBO-
ro squpa, xnop u 1o 33% OT CBOEro Beca nMapbl GEH3WHA, AaBTOMOBUAbHLLE
Tasbl, HCIIAPEHHA OT UEJIOBEUECKHX Tel H CMa3OUHBIX MaTepHAJIOB, X.I0pO-
dopm u denou.

[omosoii pacxon akTUBUPOBAHHOrO VI, CJaOi KOTOPOTO NMPH HCNBITAHUH
AJTODIIHKPHHOM JaeT NPOCKOK rasoB uepe3 50 mur (10 aMEPHKAHCKHM HCTOU-
HUKaM), PEeKOMEHIyeTCsi IPHHAMATb Ha OLHOTO YeAO0BEKa B SKHJbIX nomerye-
nuax 0,45 xe, B rocrunnnax 0,9 x2, B GoabHHIAX H naboparopusix 1,35 ke,
B pecropanax u 6apax 2,25 xe. I[To TeM XKe HCTOUHMKaM Ha | ke AKTHBUPO-
BAHHOTO Yl B IOA PEKOMEHAyeTCsl NPHHHMaTh: 126 #3 BHyTpeHHero o6mbe-
Ma KHJBIX nomeltenuit; 50 #3 o6bema moMeleHHil THNA BOK3aJ0B, ayIuTo-
puil, Ka6HHETOB, CTOMOBBIX, FOCTHHHII, MoreJsed, GHOMUOTEK, unTasNeH, Vy3e-
€B, TeaTpOB, TEMJHI, 1epPeBOOGIeTOUHBIX MpeaAnpHuATHIY; 19 M8 aGbeMa XpaHH-
JHIL 160K ¥ (PYKTOB, PeCTOpaHoB H KOH(epeHI-3a710B, TapHKMAaxepCKux,
OO/bHAIL, KIMHUK, XHDPYPIHYECKUX OTEPANHOHHHIX, NPOAYKTOBEIX MAara3uHoB,
Tene-, pajHo-, KMHO-, (HOTOCTYAUH, WKOJ,
aaboparopuil; 6,2 #® o6bema moMenieHui
A1 XKUBOTHBIX, XUMHUECKUX IPeANPUATHI 1
CKJIaJ0B.

QHIBTPH M3 aKTHBHPOBAHHOTO YIas pe-
KOMeHayercs noadHpaThb M3 pacueTa pac-
xona Bosayxa Ha | ke yras 19 m3/4, a nas
BBITAXHBIX BEHTHJISIUHOHHBIX H]KachB
6,2 M3/y.

IIo pacueram 0. H. Kurypa, nesonopa-
Uusl pEUHPKYJIAUHOHHOTO BO3AYXa AaKTHBHU-
POBAaHHLIM YIJIEeM NMPHBOAHT K COKpallleHHIO
PacxonoB TemIa ¥ XOJORA H K CyIlecTBeH-
HOH 5KOHOMHH JeHeKHBIX CPeNCTB.
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Cnopocms Boadyxa 8 mf cex

Puc. 8.1. Cpaprenue sddexrusno-

CpaBrenne 5heKTUBHOCTH pasIUUHBIX
METOLOB  [e3070PalNHH  MNpPHBEAEHO HA
puc. 8.1. M3 sroro pucyska cremyer, uto
6opnba c 3anaxaMu ¢ [OMOIIBIO AKTHBHPO-
BaHHOTO yrais 3((eKTHBHA NPH HU3KOMH CKO-
POCTH BO3AyXa.

Ycnemnyio Gops6y ¢ 3amaxamu obecre-

CTH Da3JHYHBLIX MeTOHOB YAa/eHus
3anmaxoB K3 BO3AyXa

1 ¥ 2 —npu TNPOMBIBKE BOZHEIM paCTBO-
POM T/THKONsS COOTBETCTBEeHHo B opowiae-
MOM clice H B CJlOe aKTHBHDOBAHHOIO
yras TosuHAOR 19 Mm  (onopaHT — ue-
THIPeXXJIOPHCTHIf yrnepon); 3 — B
dunbTpe ¢ 3arpyskof u3 AKTUBHPOBAH-
HOM OKHCH aJIOMHHHsi C IepMaHraHaToM
Kanus TOMUHHOM 25 MM {OZOPART — ABLIM
Tabaka)

ynuBaeT OecTPpyKTUBHbILE MeTOO OKHCJIECHHS.
[Ipu oxucieHuy MONeKy.1 HaXHyMUX BEIECTB 3amax JHIIAETCS CBOEro busu-
OJIOTYECKOr0 IefiCTBHS Ha OpraHbl OGOHSHHA HEDPBHOH CHCTeMbl. Opranbi
OGOHSIHAS, KaK U3BECTHO, He PEarupyIoT Ha 3amax KHCJIOPOA H ero OKHCJIOB.
Teoperuueckn cymecTByer 60JbIIOe YHCIO CHOCO60B OKHCAeHHs Onna-
KO M3 THrAEHHYECKHX, MHMKEHEDHBHIX M 3KOHOMHYeCKMX COOBpaxeHuil mpak-
THYECKH NIpHEMJIeM TOJIbKO OAHH cIoco6, KOTOPEIA COCTOMT B TOM, YTO Ha
MOJIEKYJIbl BEIIECTB, HMEWINMX 3aNax, BO3AEACTBYET ONHOATOMHBIN KHCJIO-
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pox O, nmosyuaemblii U3 KHCJAODPOLA BO3AyXa NpPU OOJyYeHHH YJAbTpaduoie-
FOBBIMH JyyaM¥ C ONpefeJeHHOH AJMHHOH sSOMHHL. [IpOROMKHTEIbHOCTH CV-
IECTBOBAHMA ONHOATOMHOIO KUCAOPOLA BecbMa Maja (HCUHCASETCS] MUKDO-
CeKyHJAaMHu), TIO3TOMY €ro JeHCTBHEe IPOHCXOAHMT TOJIbKO B Npelenax 3aBechl
13 yabTpadHuoNeTOBBIX AydeH.

]

[Tpu BO3MefCTBUH YAbTPA(PUONETOBHIMH JYYaMU C AJHHOH BOJHBI 1849 A
JBVXAaTOMHBIH KHCJIOPOA pacHIenssiercs, a AByXaTOMHBII a30T He pacUeris-
eTcsi, a MI03TOMY OKHCJIOB a30ra He oOpasyercs. 3amaxu y/abTpadHoneToBbI-
MH JVYaVH YHUYTOXKAIOTCS CJAeAYIOMHM 00pasoM. 3arpasHeHHbIH BO3L/\
N0 BAUSHHEM pPa3PexKeHUsl, CO3[aBaeMOT0 BEHTUJSTOPOM, HDPONYCKaeTcs
yepes BO3AYIIHBEIE (UALTPH, 3aJAePKHBAIOIIME MAci0 H INbAb, W TOCTYHaeT
B paCIUMPUTENBHYIO KaMepy, IAe NPOXOAUT uepe3 3aBecy H3 y/aAbTpaduose-
10BBIX Jyuefl. JlMHa paclIupUTEeNbHOH KaMephl BbIOHpaercsi TakoH, 4YTOGHl
Bpevis npebhiBaHus BO3AyXa B KaMepe cocrasasano 6—8 cex. O6bem kave-

pel onpeiensiercd o gopmyae
cL 3
V — M3,
60

(8.5)

rae L — MPOHM3BOAHTENbHOCTb BEHTUNSATOPA B M3/«
¢ — [OJs BO3LYXa, MpONycKaeMoro uepes kamepy (¢=0,1+0,125)

FenepaTopsl, co3gaoonge yabTpadHoaeToBBe Jay4H, AOJXKHBI ObITH pac-
OJIO/KEHBl TaK, uToObl 3aBeca M3 JydeH nepekphlBaja ceyeHHe A NPOXoaa
5031yXa B HECKOJIbKHX MecCTax 1o AJHHE KaMephl.

CxyeMa CHCTEMbl KOHAMIMOHHDOBAHHMSA BO3AyXa B KyXHE pecTopaHa <
)CTAHOBKOH AJg AE3040pAaUMM DEUUDKYJNSLHHOHHOIO BO3AyXa MOKa3aHa Ha
puc. 8.2. Tlocie Ae3oqopauuu B CHCTEMY KOHIH-
nuoHupoBaHus nocrynaer 909 peuHpKyJSUHOH-
Horo Boaayxa u 10% Hapy:xHOTO.

K xumuuecxum cnocobam 6opubv. ¢ 3anaxa-
Ml OTHOCATCS CXKHIaHHMe, KaTaJHTHYECKOe Tope-
HHe, xeMcopOuus, BO3AelicTBHe Ha BO3IyX XHMH-
7§ yecknx peareHToB. IlpaMOe M KaTaluTHUECKOe
CKUraHHe HauboJee NPUMEHHMBl AJs GOpbOH ¢

1

7 7 7 NpOMBILINIEHHBIMH BhIOpocaMH. BoasgeficTBHe Xu-
! ¢ y) MHUYECKHMH peareHTaMH Ha NPUTOYHLIA BO3AVX,
= KaK npaBHJO, HeNnpueMJeMO BBHAY TOKCHUHOCTi
Puc 82 Cxema cucreMmhl peareHTOB.

KOHJMUUHOHUPOBAHUA BO3AYyXa

I DuabTpbl U3 aKTHUBHPOBAHHON OKHCH aJIOMHU-
€ YCTAHOBKOM IJsd Ke3010pa-

HUA C IIepMaHraHaTOM KaJiug TakxKe OTHOCATCA

IUH BO3AYyXa

{ — MacasiHbie GHABTPHI, 2—
EBOfiHOH ceTuateit QuabTp, 3 —
ynbTpadHoneToBbie  o6aydarent,
4 — KaHaJl; 5 — BBITSXKHON BeH-
THASATOP 6 — CHCTEMAa  KOHAHIH
OHHPOBAHMS  MPHTOUHOTO BO3JY
Xa 7 — NPHTOYHbIE OTBEPCTHH

K XMMHUYECKHM CpelcTBaM GOpbOHI ¢ 3amaxaMi.
Cxema ux paGoThl caeayIOas: akTHBHPOBaHHAS
OKHCb aJIOMUHHUS afcopGupyeT rasel U maphl, a
NepMaHTraHaT Ka/JdUs OKHCJSET TOTJIOLIAEMble Be-
ulecTsa, IpeBpanlasch B ABYOKHCh MapraHma.

Ot GUABTPH 00J1aJaI0T 3HAUYKUTENbHBIM COTPO-

THBJEHHEeM NpOXOJAy BO3[AyXa H CPABHUTENbHO Manaoi 3¢ (eKTUBHOCTHIO.

K ncuxoaoeuneckum cnocobam 6opobol ¢ 3anaxamy OTHOCSATCS HEHTpa-
JM3anug M KOMIIeHCalus.

Cnoco6 HefiTpanusanun Obl npennoxen B 1895 r., a nosjHee on noJg: -
4UJI HETOYHOE HAMMEHOBAHUE METOAa MaCKHPOBKH.

3BaapueMefikep MOKa3aJ, 4YTO CYLIECTSYIOT «Mapbl 3alaxoB», KOTOpHIE,
Oylyud CMeIIaHbl B ONpeJeJeHHON NPONOPUUH, NPH HAANEKALIEM DEerysad-
POBaHHM B NEPHOX OJHOBPEMEHHOIO BJbIXAHUS CO3/4al0T BPeMEHHBIl MCHXO-
¢husnonornyeckuil s dekr norepu oGOHAHHS YeJOBeKa, YTO PABHOCHIBHO Na-
panuuy opraHoB o0oHaHMsl Ha npakTuke BTOpO# 3anaX, po6aBasieMblH &
IAXHYLIEeMY BO3AYXY, BBOLHUTCS NyTeM OuYeHb TOHKOI'O PACHBIEHHS JKHAKOI'O
VIaCKMpPYIOIIero areHra. B cocras pachnbliasieMblX Ae0J0PaHTOB BXOASAT 3HD-
Hble Macsaa, XJI0pOUIT H XHMHYECKHe BellecTBa; YACTHIH Ae0A0paHTa AO0-

180



roe BpeMsi BHTAlOT B Bo3ayxe. Bo usbekanue HENPHATHOrO BO3AEHCTBAA
pacnblIsieMBbIX areHTOB HA OpraHbl AbIXaHHsA, NMUIIEBApeHHsd, I1asa M KOXK-
HBIH [TOKPOB, @ TaKXKe Ha NPOIAYKTHl MHTAHHA BO3MOXHOCTb MPHMEHEHHS Me-
rona HeHTpaNH3aluK KaXKAbBH pas HaQJEXKHUT NPEABAPHUTENbHO COIMIACOBbHI-
BaTh CO CHEUHAJHCTAMH-MEAHKaMH.

Meron KoMIeHcalud COCTOUT B NEPEKPBITHH HENPHUATHOIO 3anaxa OpH-
ATHBIM. 3arnaxd MOTyT OblTh HECOBMECTHMBIMH, TOTAa BO3MOXKHO o6pasosa-
HHe TPETbEro, ellle 5oJee HENPUATHOrO 3anaxa.

HauGoapwmnii a¢ddext 1 HauMeHbLIMe eIMHOBPEMEHHBIE M 3KCIIyaTari-
OHHBIE 3aTPAThl CBOHCTBEHHBI YJIbTpa(HOJETOBOMY OOJIYUEHHIO, MPONYCKY
yepe3 aKTHBHUDOBAHHBIN Yro/ib U IPOMBIBKE BO3AyXa BOLOH B (POPCYHOUHBIX
Kavepax.

2. MOHHU3AL U BO3AYXA

[Tox BAKSHMEM MOHM3HUDPYIOLIMX areHTOB (paAMOAKTHBHOE M3JyyeHHe Mou-
Bbl, KOCMHUECKOe H3JIlyueHHe) OT MOJEKYJbl rasa OTHAesseTcs 3JeKTPOH, KO-
10pblif 3aTeM NPHCOEAMHSIETCA K HeHTPaIbHOH MOJeKyae, o6pasys OTpuua-
TeJbHBIA HOH, a aTOM HJIM MOJEKyJa, JHUIIeHHbIE 3JeKTpoHa, o6pasyloT no-
JOKUTEJbHBIH HOH.

Jlerxme arMocdepHble HOHBI COCTOSIT M3 TPYINB MOJeKyJd. Takeable Ho-
HbI 06p63yIOTCH [IpH COGIHHEHHH JETrKOro HOHAa C ObIJIMHKAMHA A BOAAHBIMH
KalJsaMHu.

Crenenb HOHM3aUMH aTtMocdepbl XapaKTEPH3VETCs KOAMYECTBOM HOHOB
B 1 cm3 Bo3myxa. OGhiuHO B | cm® HApPYKHOTO BO3AYyXa COJAEPIKHICA OKOJIO
1000 Jerkux HOHOB, HO B 3uMHee BpeMs HX coiepxKauue naxaer o 200, a
JeToM HHOrAa nogauMmaercs o 3000, BOausu ke Bogonaxos mo 10000 u6o-
Jiee HOHOB.

OTpHiaTe/bHble U IOJOXKHTENbHBIE HOHBI PAa3JHYHO AeHCTBYIOT Ha opra-
HH3M U OKpyXKamwinyio cpeay. OTHOIIEHNEe KOJIMYECTBa MOJNOMKHTENbHBIX Jer-
KHX HOHOB K KOJHYECTBY JIerKHX OTPHI(ATeJbHBIX HOHOB HAa3bIBAIOT K03PPhu-
YUEHTOM YHUROAAPHOCTY, TOCHAEMHUI YCTaHABJAMBAETCH OTAENbHO AJS Jer-
KHX HOHOB g=n"/n~ (B atMocepe ¢='1=-2) H OTAENLHO AJIS TSHKEJIBIX HO-
HOB Q=N*/N-.

Hccnenosanus, nposenennsie A. A. Munxom, I'. . Jlectraptom u Apyru-
MH, N0Ka3aa#, 410 BOJM3M 3aBOAOB, KOTEJbHBIX, 3JMEKTPOCTaHUNi Habaio1a-
€TCSl 3HAYHTEJNbHAs KOHIEHTDAUHUA TAXKeJbIX HOHOB, KOTOpas MOXKET CJy-
KUTb OJIHHM H3 KDUTepHEeB 3arpssHeHHs BO3AyXxa. B Bosmyxe mnpou3Boaci-
BEHHBIX TIOMEIeHHH HVeloTCS 3HAUHTENbHBble KOHIEHTDAIMH JETKHX H THAKe-
JbIX HOHOB 00eux nossipHocreil. OCOGEHHO BBICOKHE KOHIEHTPAIMH TAMXKEIBIX
HOHOB HAOMIONAIOTCS IPH 3JIeKTPOCBADKE, JUThe W APYrHX NpPOLECccax, CBsi-
3aHHBIX C BbIJEJEHHEM BpPeAHOCTEH.

HccnenosannsiMu naGopatopun asposoneit JIeHHHIpajcKOTro HayuyHO-UC-
C/IeI0BATENbCKOTO HHCTHTYTA THTHEHBI TpyAa U Npotd3abosieBaHHil yCTAHOB-
JIEHO, YTO MblJIb, Hecyujas Ha ce0e 3JeKTPHUeCKHe 3aps/bl, 3a1epKUBAETCS B
ABIXATeJTbHBIX NYTSX UeJ0BEKa B ropasjo 60./IblIeM KOIHUECTBE, 4eM HEHTpPAb-
Haqa. [lonap B Jierxkue, NBIb TEPSET CBOH 3apsif, BCAEACTBHE YEro NBIEBbie
KOHTJIOMEPAThl pacnanaioTcsi, 06pa3ys GoJabllHe HOBEPXHOCTH, COCTOSNINE U3
MebYaNHIINX YaCTHYEK NbIIH. DTO MOXKET NPHBECTH K aAKTHBH3AUHH PHU3INKO-
XMMHUYECKHX CBOHCTB NBbIJH H YCHJIEHHIO ee OMOJOTHUeCKOH AKTHBHOCTH. 3a-
TpSA3HEHHBIE MOJIEKYJB Ia3a IPH BAbIXaHWH UYEJOBEKOM IMOJHOCTHIO 3alep-
KHUBAIOTCA B AbIXaTEJIbHBIX MyTAX, a CONYTCTBYIOUIHE HM THADOHOHH 3ajep-
AuBatotea Ha 80—909%.

Conneunoe cusinue, TeMIepaTypa H CTeleHb BJAKHOCTH BO3AyXa, A07KI4
(ocoGenHO rpo30Bbie), OOUJIbHOE BbINAJIEHHE CHEra, HaNpaBieHHe W CcuJda
BETPA OKAa3biBAIOT BJIMAHME HA CTENEHb a3POHOHH3AIMH HADYKHOMO BO3AyXa
H MHOTJa ONpesessiioT ee 3HaK.

71}



HcKyccTBeHHOH a3pOMOHM3ANMEll MOXKHO 0CAaXKAAaTh Mbijb, OJHAKO Bhilla-
Jalonas B3 BO3AyXa MblIb M CONYTCTBYIOLINE efl 6aKTepHH OCeAalOT HA TOTO-
JIOK, CTeHBI, IOJ ¥ OKPYKAIOIIHe IPeIMeTHI.

VickyccTBeHHAs HOHH3aLHUsl BO3AyXa IO HA3HAUEHHIO M MOJ KOHTPOIeM
Bpadell NPHMEHSieTcs B NPOQHUIAKTHUECKHX LeJAX, a TakikKe NpH JedeHHH
OCTDBIX KarTapoB BepXHHX M HHKHMX [ABIXaTeJbHHX nyTel, OpOHXHAJbHOU
acTMBbl, TMIEPTOHMYecKOll G0Je3HM (Ha paHHUX CTAfMsIX), OXKOrOB H paH.
Jl03¥poBKa a3pOHOHOB, NMPOAOJKHUTENBLHOCTh CEAHCOB W MX YHCJIO YCTaHaB-
JHMBAIOTCH BpauaMH C YYeTOM HMHAMBHAYaJbHBIX OcOOeHHOCTeH JIIOAeH H Xa-
pakTepa nmporekaHus OoJesHeil. B GoJbIuMHCTBE clyyaeB HAa opraHusMm Gsaa-
rOTBOPHO BJIHMSIIOT OTPHLATENbHbIE HOHB, OXHAKO MHOTAA HCMNOJb3YKT U IO-
JIOXKHMTEJbHbIE HOHBE, KOTOPHIE TOXE BLHI3BIBAIOT YJAYyUIleHHe COCTOSIHHSA 60JIb-
HBIX.

Hannuue oTpuiaTeNbHBIX HOHOB B BO3JAyXe NPOM3BOACTBEHHBIX NOMeNle-
HHH CIOCOOCTBYET YMeHBLIGHHIO ITOTE€HIHAIa CTATHYECKOTO 3JE€KTPHYeCTBa,
BBHI3BIBAEMOro TpeHHeM (HampuMep, B MPOHU3BOACTBE HCKYCCTBEHHBIX H CHHTe-
THYECKHX BOJIOKOH), YJYYIIEHHIO TEXHOJOIMYECKHX MPOLECCOB U CHHKEHHIO
M0 apHOH OMACHOCTH.

Hexoroprle crleuuaJuCTH B CBOe BpeMsl yKasblBaJgu Ha TO, YTO B CHCTe-
Max KOHJHIMOHHPOBaHUs Npu o6pabotke B Kamopudepax u Quabrpax, a
TaKkXke NpPH MEPeMEIeHHH BO3AyXa MO MeTaJJHYeCcKHM KaHalaM Tepsercd
60JMbIIOE KOJAMYECTBO JIEFKHX OTpPHLATEeNbHBIX HOHOB, BCJAEACTBHE 4E€ro BO3-
1yX IKOOH yTpayHBaeT CBOIO «KH3HEHHYIO CHAY». DTH CBEJAeHHs HajdH BO3-
MOMKHOCTb HACTaWBaTh Ha MAacCCOBOM BHEJPEHHUH a3DOMOHU3ALHU B CHCTEMB
KOHAMIMOHMPOBAHHUS BO3/yXa NPOMBIILJIEHHBIX, OOINECTREHHBIX H KHJBIX
371 aHHH.

Hccnenosanns, nposefeHrsie P. @, AdpaHacbeBoli B MOCKOBCKOM KHHO-
trearpe «Ilnams», mokasalu, 4To B TNOBEDXHOCTHEIX BO3AYyXOOXJARHTENSX
KOHIIEHTPALUS MPTKHX OTPHIATEeJbHHIX HOHOB NPAKTHYECKH He CHHXKAaeTcs,
nocie GUABTPOB W MeTaNIHYeCKHX BO3AYXOBOZOB yMeHbIllaercsi Ha 559,
nocje Kanopudepos mamaer, nocie GOpcyHOYHOH Kamepbl pe3KO BO3pacra-
er. Hanuuue penpKyJAsUuH B JeTHee BDeMf BbI3bIBAeT yMEeHbIUEHHE HHCIA
OTPHUATENLHLIX MOHOB, 4 B 3UMHEe BpeMsl NDAKTHYECKH He BJHSET Ha HX
koHueHrpauuio. IlpucyrcTBHe M0fefi BhISBIBACT CHHUXKEHHEe KOHUEHTPALUH
JIeTKHX HOHOB TeM OoJbllie, yeM MEHblIe KPAaTHOCTb BO3AyxoobGmeHa. Ecan
KPaTHOCTb cocrtaBiser 13 !/¢« M Ha KaxJoro yenoseka nopaercs 70—80 a?
BO31yxa B 1 «, TO YHCJHO JIETKMX MOHOB B BO3AyXe NMOMEINEHHS MPAKTHUECKH
CTAHOBHMTCS PABHHIM YHMCJIY 3THX HOHOB B aTMOC(HEPHOM BO3IyXe.

[To HeKOTOpHIM MaHHBLIM, HaHOOJblIee YHCJIO OTPUIATENIbHBIX HOHOB 06-
pasyercs B (DOPCYHOUHBIX KaMepax, CTEHKH KOTOPHIX H3HYTPH OGJNHIOBAHbI
CTEKJIOM WJIM IPAHUTHBIMU IIUTKaMH. [loBhiIeHHe gaBJeHHsT BOAH A0 2,3—
3,5 aru neped QOpCYHKaMH TaK:ke BLI3bIBAeT yBeJMueHHe KOJHUeCTBa OTPH-
LaTeJbHBIX HOHOB, a [OBLIIIEHHE TEMMepaTyphl PacCHLIISAEMOR BOJbI — yBe-
JHUYeHHe KOJHYeCcTBa MOJOXKHMTEeNbHHIX HOHOB. [Ipu mobaBieHuu B Kamepy
OpOMIEHUS KUCJAOPOAA KOTHYECTBO OTPHUATENbHBIX JETKHX HOHOB Pe3KO BO3-
pacraer.

B. @. Kupuanop ykaspiBaer, 410 JCUOHM3MPOBANHLI BO3AYX, nonafan »
noMmelleHde, CHOBA HOHHM3HDYeTCsl BCIENCTBHE pacnafa paanOaKTHBHBIX Je-
MEHTOB, COZEPXKAIIMXCA B CTPOMTEJNbHBLIX MaTepHalax orpaxieHuil. Ypo-
BEHb MOHU3ALMHK 3aBHCHT OT MHTEHCHBHOCTH HOHOOOGPA30BAHHA M CTENeHU
YUCTOTBI BO3Ayxa. Ha OCHOBAHMH TEOPETHUECKHX H 3KCHEPHMEHTaJbHBIX HC-
cnenosanuit B. ®. Kupuianos npuiies X BHBOAY, YTO BOCCTAHOBJEeHHE ypOB-
Hf MOHHM3ALHH BO31yXa B NMOMEIIeHHAX UCKIHOYaeT He0OXOZHUMOCTb HCKYCCT-
BeHHO! HOHM3ALUH JeHOHH3NPOBAHHOrO BO3/AyXa, NpoUIeNIero Yepes GUIbT-
pbl U3 Matepuana GIII1-15.

Bpauu JI. 5. ¥YxBoanbepr u B. M. [lvurpues Bmecre ¢ unxk. H. C. Kouo-
IMHOH JJIUTeNbHO HAOJMIONANH 38 HOHOCOJEpXkKAaHWEM BO31YyXa B CYJOBHIX Mo-
MelleHHAX M B KOHAMUHKOHepaX. OHM NDHULIH K BBIBOLY, YTO, HECMOTPS Ha
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HEKOTOPOe CHMXKEHHe KOHLEHTPAaIMH JeTKHX OTPHUATeJbHbIX HOHOB B ME-
TaJNHUECKUX NJACTHHUAThIX Kadopudepax, mocieldyloumee Bo3pacTaHue ee
noce (DOPCYHOUHBIX KaMep NPHBOAMT K YMEHbIIEHHIO KOHUEHTpaNuM B CYy-
70BLIX NOMEIIEHHsIX, KOTOPOe He CTOJMb 3HAUMTENbHO, 4TOGbl AMKTOBAThL He-
06XOAHMOCTL HCKYCCTBeHHON HOHM3amuH. ABTOPHl 0c060 OTMETH/IM Kela-
TeJbHOCTh CHUIKEHMs OTHOCHTEJNbHOrO KOJNMYeCTBA PelMpKYyJNALHOHHOTO BO3-
ayxa.

OpraHamu 31paBOOXDaHeHHs He MOATBePXKAEHA AONMYCTHMOCTb NPHUMeHe-
HHS UCKYCCTBEHHOH HOHH32UHMH BO3JyXa NJIs NMPAKTHYECKH 3AOPOBBIX JIO-
Iefl, O3TOMY B HACTOslIlee BpeMs NpPHGeraTh K HCKyCCTBEHHOH HOHM3aLHH
BO3]lyXa B CHCTeMax KOHIMUHOHHDOBAHHSI BO3Ayxa He cienyeT. HeoGxomu-
MO NpPEeABapUTENbHO BHINOJHHTb LHKJI HayuyHO-HCCIefoBaTelbCkux pabor,
KOTOpble MO3BOJMAT BHISICHHTb OGJACTH 1eAeco06pa3HOre NpPHUMeHeHHs HOHH-
3alHyu BO3AyXa.

FnmaBa 9

TEIIJIO- M XOJIONOCHAB)XEHUE CHCTEM
KOHOAHWIIMOHHNPOBAHUSA BO3YXA

B Hacrosimefi rsiaBe pacCMOTPeHBl TOJMBKO cnenuduuyeckHe ocoGeHHOCTH
TenynocHabXkeHnsl CHCTeM KOHAMUHOHKHPOBaHUA Bo3xyxa (CKB), mnposBas-
101[HeCs IJIaBHBHIM 00pa3oM NpH CHabXKeHHHW TemIoM KaJopudepoB BTOPOrd,
MEeCTHOTO HJH 30HaNbLHOIO NOJAOTPEBOB U TENJOOGMEHHHKOB 3XKEKLHOHHBIX
¥ BEHTHIATOPHBIX HOBOAUYHKOB. Bompochl x0M010CHAa6KEeHHS PacCMOTPEHH
GoJiee IHPOKO.

1. TENJIOCHAB)XEHHUE KAJIOPUH®EPOB BTOPOIr0, MECTHOTIO
HUJIH 30HAJIBHOTO NOAOIPEBOB BO3/1¥YXA

CHa0XeHHe TensoM KaJopudepoB BTOPOr0, MECTHOTO HJIH 30HANRHOIO
NoJ0TPeBOB BO3[AyXa, MOZABAEMOro B KOHAHUHOHUPYEMBIe MOMEIIeHHs, K0J-
HO, KaK TPaBUJIO, NPOU3BOLUTLCS C MOMOIILIO TEMJIOHOCHTeNsA BOALL. Pery-
JIMPOBaHHe NapOBHIX Kalopu(}epoB 3aTPyAHEHO, NO3TOMY Map NPHMEHSOT B
HCKIIOYHTENbHHX CJAYYasX H TONbKO Huskoro pasjenus (0,5—1 aru). 3a
pyOexkoM HaXOAMT NMPHMEHeHHe BaKyyMHBIH map ¢ temmeparypoii 70—90°C.

[TpucoeannsaTs N0 HemocpeACTBEeHHOM cXxeMe Kalopudepsl BTOPOro, Me-
CTHOTO MJIM 30HaJbHOTO NoforpeBoB Kpyriaoroauudeix CKB k remtoceram
fie CJeAyer, NoToMy uTo morpebjeHHe Temala 3THMH Kajnopudepamu He 3a-
BHCHT (MM Majo 3aBHCHT) OT TeMNepPaTypbl HAapPYkKHOTO BO3AYXa, T. €. He
CBA3aHO C rpadukoM paGOTH TENAOCETH.

Ilns kanopudepos BTOPOro, MECTHOTO HJIH 30HAJAbHOTO MOAOTPEBOB MpH-
MEHeTC KOMMYeCTBeHHOE PeTyJHpOBaHUe NMOAAayH BOMALI MOCTOSHHOH TeMmme-
patypel. s moJydyeHHs BOABEI C NOCTOSIHHOH TeMNepaTypoH HCHOJb3YIOT
CMECHTe/bHbIE YCTAHOBKH, BHINOJTHEHHble N0 OLHON M3 ABYX cXeM Ha puc. 9.1.

ITo nepsoit cxeme (cM. puc. 9.1,a) Boma M3 mojpaoliell AUHUU TeMTODH-
Kauuu | ¢ TemMmepaTypaMH, H3MeHSIIOIUMHUCS B mpemenax or 150 go 70°C,
Yepes aBTOMATHYECKHH KnanmaH 2 HOCTymaeT B y3ed 3, B KOTOPHIH Mo TPy-
Oe 4 nmojraerca o6paTHas BOAa OT KaJopH(EPOB MECTHOTrO WJIH BTOPOTO MO-
norpeBos 6. CMmellansas Boxa M3 ysjna 3§ mo TPyGonpoBoAy § NMpu MOCTOSH-
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HOit reMneparype (nanpumep, 70°C) noaaercs k xagopudepam 6, Temmoor-
J1aya KOTODHIX PeryJupyercsl Kjaanagamu 7

Temnepatypa oGpaTHOM BOXBI He DErYJNHDYETCs W PaBHA OGBIUHO 40—
50°C. OGparHas Boxa mo TPyGONPOBONY 8 MOCTymaer K Hacocy 9, xorophiy
nepekauysaer ee k yaay /0 u panee mo tpy6onpoBopy /I uepes xmanas 12
B 00paTHYIO JHHHIO TeMMocHA0XeHHsT 13 Hau mo TpybonpoBoay 4 K ysay 3.

Ilpn vacruysoM wmau mnoa-

HOM 3aKpbITHH KJanasos 7
BOAa u3 yaja 3 mo tpyoo-
5 »; nposoay I4 depes Raanas
p 15 4acTHYHO WJH MOJHO-
CTbIO MOCTyrnaer B Tpy6o-

P nposon 8.
D% Tewneparypa Boael B

a)
y3ne 3 NOJJepKUBAETCSA HA
IOCTOSSHHOM YDOBHE TepMO-
peryasropom I, a mocTo-
AHHOE KOJHYECTBO IMPKY-
JUpyOWER BOAB mOnAep-
JKUBaAETCH PEryasaTopom
naBjeHus [l mo pasHocrd
JaBJeHUH B TOouKax & H
16. Ha renanlii nepuos ro-
6) Ja Hacoc 9 ocTaHaBIMBAET-

TpybonpoBod
nodavu Gods:
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\ 3
<
S
1
|
|
|
1
N
N P
=
|
-
)
pyGonp
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csl, py4YHble BEHTHJH I73a-
v KpbIBAlOTCA, 4 BeHTUAb I8
v 8 8 7 |3 OTKpLIBAETCA H CHCTeva
A A "‘gi _ paboraer mom naBjenuem
- 8|28 HAcCOCOB TEMAOCETH
W SES[S :
X9 15 X! 5 21EY 3 [Ipy pacuere nepsof
7 H6SJE  cXembl (cM. puc. 9.1,a) Ha-
o=~~~ A& coc moabupaerca Ha MPOHU3-
L “L »|°  BomurenvHocts W B #3/4 u
| ~10 H A o Ha KOMIIEHCAIHIO [0TepPhb
37U ! " napnesus H, B xoable
¥r-——1 Tpy601npoBoaos 9—I10—3—
" 5—6—8—9 npu 34aKpPHITHIX
KRnanasax I5 u 2
f IIpu 3akphiTOM KJana-
Puc 91 CwmecuTeibHLe YCTaHOBKH He 2 (cm. puc. 91,a) Bona

@ — npHcoeAHHsIeMas Kénonaxou.(eMy 1 obpaTHOMY TpyGONpoBO JIBHXKETCA 4epe3 KaJgopH

NaM TeNrocHaGKeHHS 6 — NPHCOeIMHAEMAas B XO0JOJHOE BPEMS
roga x o6paTHOMy TpyG6ONPOBOAY TenJocHaGXKEHHs q)epbl 6’ nepexaanaemaﬂ
HacocoM 9, a mpu 4aACTHY-

HOM WJH [OJHOCTBIO OT-
KPBITOM KJIaTaHe 2 TakXe M 3a CUeT PAas3HOCTH JaBjeHuit B Tpybonposo-
Jax TellJoceTH MeXAy TOuKamu I u I3, 4TO KOMMeHCHDPYeTcd NPUKPBITHEM
knanana /2. IIpn otkpeiTun kaanana 2 pacxop B cetd Moxer Bo3pactd Ho
B MOMEHT, KOTZa TeMIlepaTypa BOAHl B TEIJOCETH PaBHa TeMmmepaType, Ha
KOTODYIO HacCTpOeH TepMoperyaarop T, Boja K KaaopudepaM H0JKHA MOCTY-
NaTh TOJBKO U3 TEMJNOCETH B npexHeM KosnuuecTBe W. I1pu sToM no yuactky
10—38 Bona npoTtekaTh He 6yger IloTepu JaBieHHs B CeTH BO3PaACTYT Ha Be-
JIMYMHY PA3HOCTH MeXAY MOoTepsAMH Ha yuactkax I—3 mmioc 10—13 nna yua-
ctke 10—3, a naBieHue, KOTOPOe MOXKeT OBITh H3PACXOA0BAHO HA LHUPKYJIsi-
IMIO BOJBI, BO3pacTer HA BeJlHUHHYy AH ,, paBHYIO Pa3HOCTH 1aBJeHHH B IO-

namomei 1 o6paTHOH JUHUAX TemN0(DHKALUMOHHON CeTH MeXAy TOUKamu [ v
13.Eciu pasHOCTb CONpOTHBJEHUN yuacTKoB /—3 nimioc 10—13 n yuactka 10—
3 Mana( T e.MOXKHO CUHTATh, 4YTO 001asi XapaKTePUCTHKA CETH, B 06JaCTH KO-
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TOpo paboTaer HAcoc 9, He U3MEHsANACh), TO KOJIHYeC' BO BOAbI, NPOXOAS-
meii mo CeTH NMOJ BJHSHMEM NONOJHHMTeNbHOH Da3HOCTI NaBJeHHH, BO3pa-
CTeT.

Jns toro utodn KoaudecTBo Boabl W B m3/«, uHDK, THPYIOIIEH B CETH,
0CTaNoCh HEH3MEHHBIM, CyMMAapHOe IOIOJHHTeIbHOe CO: DOTHBJIEHHe CeTH
IONKHO ObiTh paBHo. AH,=H; 3+ Hipp_ 13+ AHp Hipp—3, T e Berwunu-
Ha A H,cnaraercs: M3 CONpOTHBJeHHs yuacTka [—3, passoro AH; ; co-
NpOTHBJEHHs yyacTka J10—I3, Bkmoyass CONPOTUBJIEHHE MOJNHOCTBIO OTKPHI-
toro kaanaua 12, pasaoro AH_;3, 1 CONPOTHBIAEHHS 3a CUET M3MEHEHHUS
NOJMIOXKEHUA MJyHXKepa kaanasa I2 AHj; 3a Bbl4eTOM CONpPOTHBJEHHS yya-
ctka 10—3, pasHoro A Hyp ;.

Kaanan 2 na yuacrxe /-3 peryJupyer NPHTOK BOAbI M3 TENJOCETH H B
MOVEHT MAKCHMAaJ/BHOTO PACXOAa 3TOH BOABI JOJXKeH ObTh NOJHOCTBIO OT-
KPHIT. DTOT KJAamaH CjaefyeT pPaccMarTpHBaTh KaK DPerysasTop AONOJHHTENlb-
HOTO HCTOYHHKA SHEPTHH, N0JABAEMOil B CeThb CMECHTeJbHOH yCTAHOBKOM.

B HeGoMbIIKHX YCTAHOBKAX W NPH OTHOCHTENbHO HeOGOJbUINX MPHPAILEHHsAX
pacxoga AW; (manpumep, no AW;=0,33W) knananom /2 MOXHO ynpas-
JATb OT TepmoperyJisTopa 7 mnapajjefbHO C KjlanahoM 2 1o B3aHMHO 00-
paTHOH cxeMme, T. €., OTKphIBAasl KJamaH 2, MOXHO 3aKpmiBaTh kiaanaH 12, u
Hao60pOT. B OOMBIIHX YCTAHOBKAX WK NPH GOJMBLIMX BeJHYMHAX OTKJOHe-
nuii (nanpumep, npu AW,;>0,33W) knanan 12 nonXKeH ympaBisATbCA pac-
xogoMepoM P, yCcTaHOBJeHHBIM TOc/e Hacoca 9 Ha Tpybonposoge 9—I0 n
HACTPOEHHBIM Ha 3aNaHHBIA MOCTOAHHBIA pacxoX BoAul W B m 3/4.

Bropasi cxema (puc. 9.1,6) ornuuaercs OT mepBO# TeM, UTO CMECHTeNb-
Hasl yCTAHOBKA IIPHCOENHHEHA TOJbKO K ob6paTHofl TpyGe CHCTEMBI TemJao-
cHaGXKeHuUs, TOTOMY BOJla UHPKYJIKDPYeT IIeJHKOM 3a cyeT paboThl Hacoca 3.

W3 obparnoii aunuu rtennoduxanuu / BOAa C TeMOepaTypaMH, H3MeHsl-
IolMviics, Hanpumep, B npeaenax or 70 go 42°C, yepe3d aBTOMAaTHYECKHH
KJanaH 2 mepeKauuBaeTCss HACOCOM J BMecTe ¢ OoGpaTHOH BOJOH OT KaJo-
pudepos 8, mocrynaiouieit yepes kaanaH 4. CMellaHHasi BOJLA HarHeTaercs
HacocoM d no Tpy6onposoay & B y3en 6, U3 KOTOpPOro mo Tpydomposoay 7
nopaercs K KajopudepaM 8, peryJupyeMbiM KiaamaHaMmu 9, u naljee 0o Tpy-
6onposony 10 x yany 11, a 3atem uepe3 knanad 4 X Hacocy 3 Wau mo Tpy-
donposony [2--B obparHyio TpyOy tensocHa6xkenus /. Ilpu uactuuHOM
HJIH TOJIHOM 3aKPBITHHM KJaNaHoB 9 BOJXA M3 y3Jia YACTHYHO HJIH MOJHOCTbHIO
nocrynaer no TpybonpoBony I3, uepes knaanan I/4—s oGparHyio .JuHHIO [0
K y3ny 11 u galee X Hacocy 8 wiau B o6paTHyio TpyOy 1.

Tepmoperyasarop T, ycraHoBAeHHBI B y3Je 6, ¢ NIOMOWbIO KAAMaHoB 2 u
4 ofecneyuBaer NOAAYy BOJALI 3aJaHHOH TeMNepatyphl. Peryaarop mnasie-
Hust JI, HACTDOGHHHI!l HA MOJAEpPKAaHHME MOCTOSHHONW PA3HOCTH JaBJeHHi
MeX1y TouYkamu 6 u 15, obecneynBaeT HOCTOSHCTBO KOJHYECTBA LHPKYJIH-
pytouieft BOAB C NOMOINBIO KJaanana /4 He3aBHCHMO OT IOJOMKEHHS KJamd-
HOB 9.

[Inranue KanopudepoB OT 0OPATHBIX MAarucrpasedi TemIoDUKALHOHHOH
CeTH II0 BTOpPOH cxeMe Oo/lee SKOHOMHYHO, YeM NHTaHHE IO MEPBOH CxeMe,
rak Kak He tpebyeT yBeJHUYeHHS DACXOAA TEIVIOHOCHTE]s MO TemJao(UKAlLu-
OHHBIM MarucrpaJjsiM, IPUCYIIero cxeMe, KOTopas HOpHBeaeHa Ha puc. 9.1,a
Oanaxo mpu BTOpOHl CXeMe MOBEPXHOCTh HArpeBa KasopupepoB OOHUHO B
ABa pasa NpEBHIIAET MOBEPXHOCTb, HEOOXOAMUMYIO MU TENIOCHAGKEHHH 10
NepBOi cxeMe.

ITutanne KamopudepoB BTOPOro, MECTHOIO H 30HAJbHOTO NOAOIPEBOB
MOXKHO NPOH3BOJAHUTL TaKKe IO 3aKPHITHIM CXeMaM C IOMOILIbIO BOZOBOIS-
HBIX WJIH MapoBONSHBIX NMoaorpeBaTeneil. CMecHTeNbHbIe YCTAHOBKH JAELIEB-
Je ¥ MPOIIe YCTAHOBOK C BOJOBOASIHBIMM MOJONPeBATeNAMH W [O3TOMY
JOJXKHbl IPHMEHATLCS BCEr/a, 32 HCKJAIOUEHHEM TeX C/Ay4yaeB, KOTAa COOTHO-
INEHHE MEeXJy JNaBJIEHHAMH B MAarHCTPAJbHBIX CETAX H AONYCKAEMBIM 1aB-
JIeHHEM Ha Kajgopugeps tpedyer NPHVEHEHHS HE3aBHCHMOIO MPHUCOeNUHE-
HUS K TEHNJIOBOH CEeTH.
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MaxcuMa/bHBEIE Pacxof, Telya B KaxkAOM M3 KajJopHdepoB BTOPOro, Me-
CTHOTO MJHM 30HAJbHOIO NMOAOrPeBOB PACCUMTHLIBAETCS NPH HOJHOM OTCYTCT-
BUH TeMJOH3OLITKOB B 00C/HyKMBaeMOM MNOMelleHHM M NpPHHMMaerca pas-
HbIM OOJbINell U3 TENJOHArPY30K B TelJbIH W XOJOAHBIA MEepHOAH Toja.

Ha cymMmapHyi0 MakcuMajbHYI0 Harpy3ky CHCTEMBl TeNJIOCHAGXKeHus
BCeX KaJopupepOB BTOPOro, MECTHOTO WM 30HAJNBHOTO NMOAOTPeBOB ZAHHOIO
o6beKkra BBOAUTCA NoHMKawowui kodpduuuentr K,=0,7-+09 nas yuera
HecoBNaJeHHs MAKCHMyMOB HArpy3KH OTAeNbHLIX NOTpeduTenei.

2. CHCTEMBbI XOJIOLOCHAB)XEHHS LEHTPAJIbHbBIX
A MECTHbIX BO3JAYXOOXJALHNTEJIEH

Xonomounocurenem anss CKB, kak npaBuao, CAOYXKHT BOJAA OT XOJOAH/b-
HbIX YCTAHOBOK M 3HAYHTEJNbHO PeXe— OT eCTeCTBEHHBbIX HCTOYHHKOB XO0.10-
nga. PacrBopnl cosell u ¢peoH pasnHuUHBIX MapoK ymoTpeGJAIOTCA B KauecT-
Be XOJOXOHOCHTeNs PeIKO M TOJbKO B CHcTeMax, tpebyomux ray6okoro
oxnaxkaeHus Bo3Ayxa. OmHAKO (pPEOHH pA3NHUHHIX MAapOK leaecoo6pasHo
NPUMEHATh B kaYeCTBe X/JAAZareHTOB M NMpPH HerMybOKOM OXJaXAEHHH, KOria
XOJNOMUbHAS MAIKHA YCTAaHABJIMBAeTCsl PANOM C KOHAMIHOHEDOM, a XJaf-
areHT IBASeTCs OJHOBPEMEHHO H XOJOJOHOCHTEEM.

CxeMBl CHCTEM XOJOROCHAOXKEHHS 3aBHCAT Or cnocoba moJydeHHs! XOJO0-
Ia, pacloJIOXKeHUsT U PacCTOSHUS moTpebuTesefl OT HCTOUHMKOB XOJIOAQ, OT
THIA HCMapuIens, eCJH HCTOYHMKOM XOJ0Za ABJfAETCS XOJOAMJIbHASA CTaH-
U, a TaKXKe OT crocofa MPHCOeIHHEHHS BO3AYyXOOX/JIaJHTeNs] K XOJOMOHO-
CHTEJIO.

Kamepbl opolueHnsi 06bIYHO TPUCOSAHHSAIOTCS K CHCTEME XOJOJOCHabXe-
HMs1 IO OZHOM U3 CXeM, NOKa3aHHBIX Ha puc. 9.2 u 9.3.

CxeMa, npuBefeHHasa Ha pucC. 9.2, npuMeHserca AJAA HeOOJbUIMX TPy
KOHAHIMOHEPOB C KaMepaMH OPOLIEHHS, PaCNOJIOXKEeHHBIMH BOJIH3H XO0JO-
aunpHOM cranuuu. Bakn 3 u 4 pacmosaraior HuKe MNOAJOHOB KaMep OpoO-
menHs 9, a ocu HacocoB /| M 2 — HHUXe ypOBHs Xkuikocrtu B Oaxke. Hacoc 2
3a0upaer MOCTOSIHHOE KOJHYecTBO OoTpadoTaHHOH Bomel u3 Gaka 3 M Mocae
OXJIaXKIeHHs1 ee B 3aKPHITOM Hclapurese 7 mofaer B 0aK 4, OTKyAa XOJOX-
Has BOAA B CMeCH C PelUPKYJHUpYIOIel BOXOH, mocrynamoueit no tpybonpo-
BoLy 12, HacocoM [ mOZaeTcsl B KaMephbl Opollenusi 9 KOHAHLKHOHEPOB. B 3a-
BHCHMOCTH OT COOTHOIIEHHMS NPOU3BOAUTeNbHOCTeH HacocoB / u 2 u MOJO-
JKeHHs NUIYHXXepOB B KJanaHax 6 BOJAA NepesHBAETCsl yepe3 Neperopoiky o
u3 6aka 4 B 6ax 3, wiau Hao00poT. Ty CXeMy MOXKHO HPHUMEHSATb M AJIf XO-
JIOTOCHAOKeHHd OT CTaHUMH, 00OPYZOBAHHBIX OTKPBHITHIMH HCIAPHUTENAMH,
KOTODBIe 3aMeHsIIOT co0olf 6ak 4, a B HEKOTOPHIX cJayyasdax W oba Gaka
3u4

Jna cHab:xeHus GOJMbIIXX TPYNN KOHIHIHOHEPOB NPHUMEHSETCS CXeMma,
nokasanHas Ha puc. 9.3. IlocrosiHcTBO pacxoma BOAbI, MOZaBaeMoH Haco-
COM yepe3 HCIapuTeab I, o0ecneunBaercsl peryjaaTopoM pacxoxa /7 WIu
ZIaBjeHHus, BO3AeHCTBYIONIUM Ha kaanad 6. Ilpu yMmeHbhiedun notpebHOCTH
B Xon04e KiaamaHbl 3 uau 12 cokpamaior notpe6ieHue XOJOLOHOCHTENs H3
Tpy6onpoBoAa 9, BCAENCTBHE Uero AaBJeHHe XOJOZOHOCHTeJs B IIOCHEIHEM
MOBBIMIAGTCSH, & PACXOA XOJOJOHOCUTENS CHUMKAETCs, PeryasaTop 7 OTKphIBa-
eT KjJanal 6, ofecneunBaIOIMUN UHPKYJIALKIO Yepes HCOapuTeab. Perymsrop
7 v knanag 6 nybaupylorcs.

OTkphiThle CHCTeMBbI xoJdofocHaGxeHust (cM. puc. 9.2 u 9.3) rpebyror
BOCTOJIHEHHS yObLIW BOABLI BCAE/CTBHE ee HCIIapeHHs W YHoCA uepes cemapa-
TOpHl Kamep opouenus. BocnonaHeHue pacxoma BOAH NPOU3BOJAUTCA Yepes
MOTIJIABKOBHI KPaH, YCTAaHABAMBaeMBIHl B NOAJOHe KaMephl. KosuuecTBo BO-
Abl, OABOAHMOE K KaxXKAOH KaMmepe, IPHHHMAIOT B 3aBHCHMOCTH OT THIA
yCTaHOBJIEHHBIX QOPCYHOK B pasMepe oT 1 1o 3% mnpOU3BOZUTENBHOCTH pe-
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HUPKYASILUOHHOrO Hacoca. Ofmee MakcuMaJbHOE KOJHMYECTBO BOJBI, 3aTpa-
yuBaEMOe Ha BOCIIOJIHeHHe ee yObIIM BO BCeX KOHAMLUMOHepax, cjAefyeT onpe-
HeJsdTh NMyTeM pacuera pacxXomoB BOALl HA HCIapeHHe OpH HauboJee HEBHI-
rOLHOM 3KCILIyaTalMOHHOM pexxuMe (00bIuHO 3MMHeM) c RobGaBko# 259% na
YHOC BOABI Yepes CenapaTophl.
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Puc. 9.2 Cxema cralxeHus X0J101HOH Puc 93 Cxema cHaGXeHus KaMmep
BOLOH  HeGOJMBIIOA  TPYONH  Kamep OPOIUEeHHS XOJNOAHOH BOXON Npu 6OJb-
ODOIIeHUs,  PAaCHOJNKEHHOW  BOIH3M LIOM YHC/le KOHAHIHOHEPOB
XOJOMHABHON CTAHIIHU ! — KaMepbl OpOLIEHHS; 2 — Hacochl KOHAH-
1 — Hacoc KaMepbl OpOUIEHUs, 2 — HAcoc XO UHOHEPOB, 3§ — TPEXXOAOBOR  CMecHTesdbHbIA
JOnMNBHOR cTaHIMH, 3 — 6aK c orpaboran Kianan, 4 — GaK AAS BOLEL Ha XOJAOAM/bHOR
HOM BOJOK, 4— 6aK C XONOLHOM BOXOH, 5 — CTaHUHH; 5 — 3aKPBITBIA HCapHTENb XONO-
BHYTPeHHSi# IeperopoiKa, 6 — TPEeXXOA0BO# AMNBHOH  CTaHLHH; 6 — NPOXOAHOH Kjaanak
Knanam, 7 — HcHADHTedb XOJOAU/IBHON CTaH- peryJasitopa pacxoaa, 7 — AaTYHK peryjsro-
uuH 8 — caMoTeunnlt TpyGomposox, 9 — Ka pa  pacxXona; 8 — neperusmbie TpyGnt, 9—
Mepa opoulenHs; [0 — nepenHsHas Tpy6a HaMopHBIE  TPYOONPOBOL ~ XOMORHOA BOAMI,
11 — tpyGonpoBol, mojayH  BOJAONPOBOJHON 10 — caMoTeyYHblH Tpsyﬁonposon oTpaGoTaH-
BOMB 9Yepes INaposoft kaanan, [2 — TpyGo- HOl BOAbl, [/ — TpyOONpOBOA MOAAYH BOAO-

npos eNHPKYAANHOHHOR BOAbBI NpoBOJHON BoJbl Yepes Illaposble KJanaHbl,
POBOA PERHPRYIA ox 12 — MpoXOAHOH Kiamnan

Tpy6onpoBoabl OT MOAAOHA KaXKJ0T0 KOHAHIMOHEPAa A0 CaMOTEYHOH Ma-
FHCTPANM CJelyeT NPOBepATh HA KPaTKOBPEMEHHHIH NPONYCK KOJHYecTsa
BOJbI, PABHOTIO MOJHOH NPOU3BOAUTENHHOCTH LUPKYJASLHOHHOTO Hacoca.Ma-
THCTPAJ# MOJKHB PACCUUTHIBATLCS HA NPONYCK KOJAMYeCTBAa BOABl, NOJBO-
IMMOH B haMepy OpOIIeHHA U3BHE. DTH KOJNHYECTBA OOLIYHO MEHblIe CyMMBbl
NPOH3BOAUTENBLHOCTEN LUPKYJIALKOHHBIX HACOCOB [AAHHOH TPYINHL

Bona, uupkynupyoonias B cucTeMe OpOIIeHHs, M BOHa, NojaBaeMasi U3-
BHE, JO/IKHA HOABEPraThcs OUUCTKE B CeTYATHIX PHABTPaX.

Ha puc. 9.4 npuBenena cxema 3aKphHITOH ABYXTPYOHOH CHCTEMEI XOJORO-
cHabXeHHs, BK/OYAOONAs 0O0JbIIOE KOJHUYECTBO MECTHBIX TelMo06MeHHHKOB
HJIH KOHAMIIMOHeDOB-LOBORUHKOB, KOTOPHle YCTAHOBJEHH B MHOTO3TaXKHOM
3llaHNH, H BO3JyXOOXJaAUTeJb LEHTPAJBHOTO KOHAMIKOHEDA, NOZAMIIEro
TepBUYHBIH BO3AYX K MeCTHHIM KOHAuuuoHepaM. Tepmoperyasitop 7, BO3-
JeHCTBYIOUHHA HA TPEXXOLOBON CMeCHTeNbHHIH knanan K6, nomnep:kuBaer
MOCTOAHCTBO TeMIeparypul nogaBaeMofi Boabl, CHCTeMB! NHUTAHUA TeMJa000-
MEeHHMKOB MeCTHBIX KOHAMIMOHEPOB M IEHTPaAbHHHA BO3AYXOOXJIaXHUTENb
NpUCOeIHHEHH K HCIapuTenqio / NoCAexoBaredbHO. B mensx cokpameHwus
TIPOLOMKHUTENLHOCTH paboTH XOJMOAMIbHON MAUIMHB NPeAyCMOTPeHa BO3-
MOKHOCTb HCHOJIb30BAHHA XOJOAHOTO HAPYKHOIO0 BO3IyXa B LayeCTBe HC-
10YHHKA XoJo0ja. B XxomogHwi#i mepuoh 3akpniBaioTcs kJaanauw K1, K2 u
K4, orkpoiBalotcst knanansl K3 u K6 n Boma nepexkauuBaeTcs Hacocom 2 ue-
pe3 LeHTpPaJbHHH TenJo0OOMeHHHK &, BHIIOJHSIONIMHA B XOJ0IHOE BpPeMs ro-
Ia QYHKIMH BOLOOX/JAanuTenss. B HeM Npou3BOAMTCA OXJa*KAEHHe BOJBI Ha-
pyxhHBIM BO3ayxoM. [lanee Boma uepes OTKpHITHie kaanasbsl K6 u K5 mocry-
naerT K MECTHBIM KOHAMIMOHepaM. Tensoo6MeHHUK 8 YyCTaHaBIHBaercs B
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LUeHTPAJbHOM KOHAMIHOHEpe Nocje KadopudepoB /8 mepsoro moiorpesa o
yepe3 Hero Bcerja NPOXOZHT BO3AYX C INOJIOXKHTEILHON He3HAYMTENbHO KO-
aebronleiics TeMIeparypoil, NO3TOMY Dery/JMpOBaHHe TeMmepaTypbl OX-
JaxnaeMoi Bonwl He Tpedyercsi. Hacoc 17 B meprol oXJaXKAeHHs BOAbL MO-
JKeT He paborarb. [IpnMeHeHHe BO3MYX0OXJamUTENs] IS OXJAMXKIEHUS BOILDI
JOMKHO 0a3MpOBAThbCA HA THIATe bHOM pacuere (cM. raasy 7). Jasa saiiu-
Thl BO3JyXOOXJAJHTeNsl OT 3aMEP3aHHUS JOMKHBl OBITh NPEIyCMOTPEHB CO-
OTBETCTBYIOILHE MepHl.

= 6
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5
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Puc. 9.4, Cxema 3aKpHITOH IBYXTpyGHOI
CHCTEMBI XOJ’[OD.OCHaﬁ)KeHHH MECTHBLIX JO-
BOJUYHKOB W LEGHTPAABHOTO KOHIWUHOHEDA

1.— HcnapuTenb XoOJNOAMILHOR cTaHUMH; 2 — Ha-
coc; 3 —nomamowmHui TpyGonmposok; 4 — obpar-
Hble TPYGONMPOBOAKI, §— nepennBHasi Tpyb6a; 6 —
pacIiidpHTeNb; 7 — NOBEPXHOCTHHIE BO3AYXOOXJa-
JHTeIH AOBOAHUKOB; 8 — NOBEPXHOCTHHIH BO3AY-
X00XNnaAuTeNb KOHAHINOHepa; 9 — kamepa oOpo-
WeHHA KOHAHIHOHepa; [0 — NPOXOAHBEIE Derynau-

Puc. 9.5. Cxema 3axpbiTOfl OAHOTPYOHOMH
CHCTEMBl XOJOLOCHAOKEHHH MECTHBIX [10-
BORYHKOB H LEHTPAJBLHOTO KOHIHIHOHEpa

1 — McnapHTenb XONOAHJAbHOA CTAaHIHH; 2 — Ha-
coc; 3 -— nogalomue TtpyGonposoasl; 4— o6pai-
Hbi€ TPYOONpOBOAb; 5 — nmepenuBHas TpyGa; 6—
paclIypuTenb; 7 — NOBEPXHOCTHble BO3AYXOOXJa-
IUTenH AOBOJNYUKOB; 8 — NOBEDXHOCTHBIA BO3AY-
XooxaaauTenb KOHIUIMOHepa; 9 — Kamepa Opo-
HIeHUA KOHJuoLHOoHEepa, [0 — pakoBHHa; [/ — po-

pylomue KianaHbi; [/ — TpexxXo40BOH peryaupy- ryasiTop pacxona; [2 — KnanaH; I3 — BO3AyIIHas
IOWHHA KnanaH; [2-— pakoBuHa; I3 — perynsTop JuHHs; [4— nepenyckHot TpyGompoBox;  I5—
pacxona; 14— Bo3AylIHas JHHUA, [5— nepe- emKocTh;, 16 — Kalopudep; [7 —Hacoc; KI—
NycKHO#l TpyGonposold; I[6-— eMKOCTb repMerHye- K6 — BoasHble KiaamaHbl; 71— TEPMODEryasTop
cKas; /7 —Hacoc, /8 — nanopudep; KI— K6 —

BOAsIHBIe Kjamaubol; T{— TepMOpery.raTop

Ha puc. 9.5 noxasana cxema OAHOTPYGHOH CHCTeMBbI XOJOZOCHAOXKeHAR
TeNA000MEHBHKOB-T0OBOIUKHKOB. JTa cHcTeMa ymo0HA B TeX CJAyyasix, Koria
XOJIOAONPOU3BOAUTENbHOCTD TENJIOOOMEHHNKOR peryaupyercsa IyTeM H3Me-
HEHHS KOJNHueCTBA MPONYCKAeMOTO 4epe3 HHUX DeuUpKYJHPYEeMOro BO3Ayxa.
Ha sambikamomux yyacTKax CTOSKOB YCTaHABAKHBawOTCA AuadparMbl HJH
npoOOYHble KpaHbl JHOO YCTPAHBAIOTCA CKMMBI, KOTOPHE CAyXKar AJasd ypas-
HHBAHUS CONDOTHBJIEHHH 3aMBIKAIOUlero ydacTka H TemnooOMmenHuka. Ye-
pe3 TenJMOOOMEHHHKH BCerja NUPKYJHPYIOT NOCTOsSIHHBIE KOJHYECTBA XOJI0-
HOH BOJHL.

IIpu pacuere OIHOTPYOHOH CHCTEMB HeOOXOAMMO BHIOHPAThH pAa3HOCTDb
TeMIepaTyp XOJOZHOH BOJAKI MO CTOSKAM HCXOAS W3 MAKCHMAJbHBIX U30LIT-
KOB TelJa B 00CHY:KUBAEMBIX TOMeIleHHSsIX.

Bosnyxooxnanurens 8 B 3TOH CHCTeMe, TaK e KaK H B CHCTeMe, NOKa-
3aHHO! Ha puc. 9.4, MoXeT OLITh HCHOJAL30BaH JJA OXJaXKJAeHHS BOABI, [M0O-
ZaBaeMoOH K NOBOAYMKAM B NEpPeXofHBIH Mepuon roaa.

3aKpHITHE CHCTeMBl XOJOJOCHA0KeHHs, B KOTOPHIX B KauecTBe XxoJd019-
HOCHTe/s VIOTPebISIOTCS PAcCONbl XJAOPHCIOr0 KaldblUKs B XJOPHUCTOTO HAT-
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DHsI, UMEJOT HEeKOTOpble cllenu@uyeckue OCOGEHHOCTH IO CPABHEHHIO C OIHM-
CAHBBIMH Bbille CHCTeMaMH, padOTAIIUMHU Ha BOjIe. DTH OCOOEHHOCTH BhHI3-
BAHBLI KOPPO3HOHHBIM JAefiCTBUEM PaccoJoB M 00pasoBaHHeM «IIyObl» U3 CHe-
ra Ha MOBEPXHOCTHX BO3AYXOOXJadUTedeH.

CxeMa paccoibHOH CHCTEeMbl XOJNOAOCHA0XKeHHS NpHBedeHa Ha puc. 9.6.
Jnsa orTauBaHusi «UyObi» K3 CHera B CHCTe@Me NpelyCMOTDPEH NOIOrpeBarenb
paccona 2. B cucreMe OTCYTCTBYIOT €MKO-
CTH NJIS paccosa, 4TO JONYCTHMO, €CJAH XO-
JoAuNbHAas MaluHa cHalXeHA peryfaro-
DOM TIPOM3BOAUTENBLHOCTH MM €CJAH KOHLEH
TpauHs paccosa ofecleydBaeT He3aMep3a-
HHe CHCTeMBbl NPH CYIIeCTBEHHOM IOHMXKe-
HUWH TeMIepaTyphl paccosaa.

Jns1 60ppObl ¢ KOppPO3Hel CHCTeM XOJO-
nocnabxenus, paboTaloHIMX HA paccoaax
XJIOPHCTOTO KalbLUUA U XJOPHCTOrO HaTpHA,
HeoOXouMa eXXeMecsiuHast INpOBepKa Co-
CTOSHHA paccoga. Henwn3ss momyckaTh, 4To-
Obl OXJaKJAIOMIUA paccoal TnepeXOAWT U3
L1eJIOYHOTO B KHCJBIH, TAK KAK KHCIOTH Gbl-
CTPO pa3belaloT MeTajJbl, HPHMeHseMble
B CHCTEMaX XOJOLOCHAOKEHHS.

CBeXenpUroToB/IEHHBIH PACTBOP XJODHU-
CTOr0 KaJsbIUsl OOBIYHO CONEPKUT AOCTATOYU-
HO LIeJOYHM M HMeeT INeJOYHYIO peakilHio. X
Ho pacconel npu CONPHUKOCHOBEHHH C BO3-

AyXOM TMOCTEINEHHO NMOMIOWAT YIMEKACIBIL g6 oo on saccom
ras M KUCJODOJA, KOTOPble HEHTPaJTH3YIOT HO CHCTEMBI XOMOXOCHAGKelHs

1eJOYHOCTb, H B KOHEYUHOM CUETe DACCOJ 7 —ycnapureas XOMOMMIBHON CTAHIUH;
MOXKET NpPEeBPATHTHCA B CJHAOOKUCHOTHBIA. 2 -nronornesatens paccona Ain chater
Pasbapnesnble (ciabble) paccoMnl MOINIO-  aeii; 3 — peKouuedtpatop paccona; 4—
AT KHCIOPOA rOpasfo ObICTpee H 067a-  Fo o o R rantomn 6 nponysod-
JA0T MOBLIUEHHBIM KOPPO3UOHHBIM  JEHCT- gbfpl;g;;;gog;g;;ggﬂ?gg;g;ﬂgcgcggf
BHEM IIO CPABHEHHIO C KOHUEHTDHDPOBAHHBLI- naua asorta; 10 — npexOXpaHHTENbHMA
MH paccosaMH. JIYUIIUM CHOCOGOM 3al[H- — <oonads [1=macoc [2-=Dpyuime uan

aBTOMAaTHYECKHe kJanaHbl AJas !'l]?Ol'lyCKB
Thl OT KOPPO3HUH ABJsieTCs 10/aYa MHEPTHO- g;;ggg;oagzpﬂmn%‘;;’““;;‘;g?“’&_fpe—_
ro rasa Hal NMOBEPXHOCTBIO PACCOJA B PAC-  HaxHHE TPYGONpOBOA; 15— PEryasTop
IIHPUTENBLHOM COCYHe, KAK 3TO OKa3aHO Ha  PAc¥ordr /6 -—astomariseckuit xranan
puc. 9.6.

YpoBeHb KHCAOTHOCTH WJM IIEJOUYHOCTH PACCcO/a BHIPAKAeTCsi BEAHUHHOMH
akTuBHOH peakuuu pH. Bennunna pH=7 xapakrepuayer HefiTpajibHYIO cpe-
Iy, MoHMMkKeHue Besuuyunbl pH<7 o3navaer moshIIeHHe KHCJOTHOCTH, a MO-
BHIIIeHHE BeTHUHHBl pH>7 — nosblllIeHHe 1HeJOUYHOCTH.

Ikana pH— norapudpmuueckasa. Tak, pactBop ¢ BeauunHoin pH=5
umeer B 10 pa3 00/blLIyI0 KHCAOTHOCTh (KOHIEHTPANHMIO HOHOB BOAOPOAA),
ueM paccos ¢ Benuunyolt pH==6. Paccona ¢ Beanuunoit pH==7,5 naa cucrem,
paforamuHX Ha PacTBOPaxX XJODPHCTOTO KaJdblMs WIH XJOPHCTOTO HATPHS,
cuhTaercsa HauboJee NPUEMJIEMBIM, Tak Kak ¢/1aGOINETOUHOA pPaccos Hamex-
He#l caaloKUCAOTHOTO.

OO6cayxKHBaOUIN TepPcOHAN AOJAXKEH UMeTh HHAMKATOp BequuuHul pH
PEryJAPHO UM IMOJb30BaThCsA. EciM pacTBOp OKaxeTcs KHUC/IBIM, TO CIefyer
MOAHATL BeJHuuHy pH ¢ momompbio xoGaBieHHsl eKOTO HaTpa, PacTBODPHB
€ro TpeABaDUTENbHO B TENJOH BOXe, a eCJAH PAacCoJ OKAaMKercs INeJOYHBIM,
TO caefyer N06aBHTh XPOMOBYIO, YKCYCHYIO WJIH COJAHYIO KHCJAOTH JHOO
VIJIEKHCBIN ra3. Kpome peryinposaHusi BedHuuHn pH KenaTenbHo npume-
HATb WHrHOMTOpHL. Il pacco/bHHIX cucTeM Hambosee sdhdeKTHBHOH H fe-
weBod nobaBkoit asasercs Ouxpomar Harpusd NagCroO;, KOTOpHIE Jerko
pPacTBOpPALTCS B TEMJIOH Boe.
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B pacconbHBIX cHCTEMAaxX MOTYT NPHMEHSITbCS CTajdbHblE, XKeJde3Hble HIH
MeaHble TpyOnl. Ecnu Bennunna pH paccomos cymecTBeHHO OTKJIOHSIETCS OT
7,5, TO JOJI:KHbI IPUMEHSITbCS CTaJbHble TPyOonpoBoAbl. CHCTeMBI ¢ pacca-
JoM CaCl, 00LIUHO BHIMOJHSIOTCS LEJIHKOM M3 CTAJH.

3. KOMNJEKCHBIE CUCTEMbBI TENJIO- U XOJOAOCHAB)XEHUS
TENJIOOBMEHHHUKOB MECTHDIX 3)KEKLLMOHHbBIX
U BEHTUJATOPHBIX JOBOJAYHKOB

[TonepeMeHHoe cHaOXeHHe TeNTOOOMEHHHKOB TEIJIOM M XOJOZAOM Npo-
M3BOJUTCSA MO ABYX-, TPEX- HJIU YeTBIPeXTPYOHOH CHCTEMAaM.

Ha puc. 9.7 nokasana cxema 3aKpHITOH JABYXTPYOHOH MHOrO30HAALHOMN

CHCTEMBl TeIIO- H XOJ0JZOCHA0:KeHHSI C PerylMpPOBAHHEM TeIIO- M XOJOLO-

NPOU3BOANTENbHOCTH TemI000MeH-

- 75K['i fax HUKOB BOJSIHBIMH aBTOMAaTHYECKH-

w MH kianaHamu KO, ymnpasiassMbiMu

o'k

PCES

KOMHATHHIMH TEPMOpEryJsaTopaMHu.
Knanans KO 10mKHE GbiTh pesep-
CHBHBLIMH, T. €. IDM NHTAHUH XOJOI-
HOHI BONOA C TMOHHKEHHEM TeMIie-
paTypsl B HOMEIUEHHSIX OHH HOJK-
Hbl yMeHbIIAaThb MNOAAYY XOJOLHOH
BOZbI, a NMPH MHUTAHHU TemJaoH BO-
JOH yBeJHuHBaTh ee nopauy. Takue
KJaNaHbl IOKAa He H3rOTOBJSIOTCH,
NO3TOMY HHAMBHAYATbHOE pErysau-
poBaHHe TeNJI006OMEHHUKOB HOBOJI-
YHKOB MOXeT OHITb OCYIIECTBJEHQ
IyTeM YCTAHOBKM ABYX KJ1anaHOB—
npamoro KO’ u o6patnoro KO neii-
CTBHs, YIPABJIEMbIX ABYMS TepMO-
peryJsiTopaMH, 4YTO CYI(ECTBEHHO

i,

5

Ko

Puc. 9.7. Cxema 3akphiTOf ABYXTPYyOHOR MHO-
rO30HaMbLHON CHCTEMEBI TEMNO- H XOJ0LOCHA6-

KEHUA MEeCTHbBIX KOHAULHOHEPOB-IOBOAUYUKOB
H LUEHTPaJbHOT'O KOHIHIHOHEpa

I — TenTo06GMeHHHK IOBOAYHKA; 2 — TPYGONPOBOABI,
ToAaloUlHe XOJMOLHYIO HNH TrOpAYyyio BOAY; 3 — Hcna-
puTenb  XonOAMJbHOR CcTaHUMH; 4 — BOJOHArpesa-
renb; §, 6 u 6’ — Hacocwl; 7 — TPYGONPOBOABI XO-
NOAHOH BOABI; & — TpyGONpOBOAbLI ropsyed BOXHI,
9 — tpyGonposox o6paTHoH Boabl; [0 — Tpy6onpo-
BOA K BOJOHarpepartenio; [/ — TPyGolpoBOA K HC
naputento; KI!-— K12 —Bopausie Knanausl; BO —
BO3JYX00XNMaAHTENb; BK — BO34yWIHb(E KpaH,
PC — paciupuresnsHsift cocya; P — perynstop pac-
xona; E — eMKocThb repMeTHYecKas

yIOpOXKAaeT CHCTEMY, 4BJsIeTCS IpH-
YMHOR OTKAa3a OT MHAMBHAYaAbHOTO
peryiupoBaHusA AOBOAYHKOB M 3a-
craBasier npuberaTb K peryJiuposa-
HHUIO Tpynn NpHOOPOB MJH  HeJbIX
30H.

B xosonHbIN MepHOX rofa, Koraa
Tpedyercsa OTONJIeHHe GOJBIIMHCTBA
00CTyKHBAEMbIX NOMEIIEHHH, H0J-

JKHHl OBHITh OTKPHLITEI aBTOMAaTHYeC-
kue kiananel KI n K2 v 3akpuithi aBTOMaTHueckue Knanausl K11, K7 u K8.
lopauas Boja oT BoZoHarpeBatens 4, nepekaunBaemas HacocoM 6, TPOXOIUT
B cHCTeMY mo TpyGompoioiy 2, a 3aTeM BO3BpAlaeTcs B BOZOHArpenaresb 4
yepe3 OTKPHITHIe Ki1anaun K3 1 K4. B 3To Bpems cHaGxXenne XOJOAHOMA BO-
NO¥ BKJIIOUEHHOTO B CHCTEMY BO3ayxooxaaxutenss BO meHTpPaqbHOro KOHIH-
HOHepa MpH HeoGXOAUMOCTH NMPOU3BOAUTCA OT HCHApHTENs 3 MO OTKJIOUEH-
HOMY OT OCTaJbHOM cHcTeMBI KOabLy 8—BO—7—0—5.

B renawiii nepuom roxa, xorna tpebGyercsi oxJaaxkAeHHe Bo3ayxXxa 00Jb-
IUMHCTBA TOMEINEeHui, BogoHarpeBarteap 4 u Hacoc 6 He paforaioT, Kiaana-
bl K1 u K2 3akpuiTe, a kananauel K11, K7 u K8 orkpbiThl. X0J0OAHAsA BO-
Aa - TocjIe UCapuTensa 8 pasfensercd Ha JBa NOTOKA; OAMH NMOTOK uepes Kia-
naun K1J, K6 v K6 nocTynaer B CHCTEMY, MHTAOLIYI TENJIOOGMEHHHKH 10-
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BOJYHKOB, H 3aTeM BO3Bpallaercs yepe3 Kunamadel K7 u K8, apyroit motok
cviellHBaeTcs ¢ nepBbIM B Touke O W BO3BpalNaeTCst B HCIApUTENb 3.

Bosayxooxnagurens BO Moxer GbITb HCIONb30BAH AJsi OXTAXKAEHAS BO-
Ibl, TOZaBaeMo# K JOBOAUHKAM B NepexOJHBIN MepUOA rol1a, Kak B CHCTEME,
NpUBeJeHHON Ha puc 9.4.

Henenne Ha 30HHI yJydllaeT PeryJHpOBaHHe TeMIepPaTyphl B NOMeNIeHH-
X M AeJaeT NBYXTPYOHYIO CHCTEMY MeHee HHEDUHOHHOH, Tak KaK 30HY Jer-
Ue MepeBeCTH C PeXHMAa OXJaXKJAEHHS Ha PexXUM OTOIJIeHHS W HaobopoT, uem
BCIO CHcTeMy B ueaoM. Ilpu 3TOM, HanpHMep, B YCJAOBHSIX NEPEXOZHOrO pe-
’KHMa 30Ha, KOTOpas oOCAyXHBAeT NOMeIeHHs], BBIXOASIIHE HA IOXKHBIA (a-
caj, MOXeT OBITb NpPUCOeIHHEHA K HCTOUHHKY XO0J0/a, a MOMEIIEHHs, Bbi-
XOnsiIue Ha CeBepHHIR (acal, B 3TO Ke BpeMs MOTYT NHTAThCs ropsiueii BoO-
1oft U3 BojoHarpeBarens 4.

TensooOMeHHHKH NOBOAYMKOB 30HH b (cMm puc. 9.7) He HMeIOT aBTOMa-
rHYECKHX KJAANaHoB U MHAWBHAYAJbHBIX aBTOMATHUECKHX DEryJasTopos Pe-
ryJqHpOBaHHe TeMIepaTyphl B 30He 5 NpeAycMOTPEHO ¢ NOMOIIBIO 30HAIBHOTO
TEPMOpPEry/IsTOpa, yCTaHOBJIEHHOTO
B OJHOM M3 IOMEINEHUH, KOTOpOe [oj Pey
IO CBOEMY TEIIOBOMY  peXHMY W ! 140
XapakTepHO /s TaHHOH 30HHL. 30-

HaJbHBIH TepMOpEryJasfTop ynpas-
nseT TPeXXO4OBHIM KnamaHom K9,
H3MeHSIIOIUM TeMmepaTypy Boabl, T 7¢ 8%
woTOpas TMoJaeTcs K HAOBOLUHKAM,
nyTeM NOAMeTIHBAHHS BOJBI H3 06-

ELEE;
i

paTHoro TpyOONpoBOZa 3TOH 30HH 801 2 Lﬁ:i
Hns obGecnieyenuss pabGoTHl 30HBI 11O K1 p 5 [ a A
OnHCcaHHOM cxeMe HeoGXOZMMa Yc- 1 25K
TaHOBKa Hacoca 6’. Xologonpous- Y. R
BOLHTEJbHOCTE BO3AYXOOXJaguTe- P p
As BO peryaupyercsi — KJamaHOM ? n
i 9.8 1306 d !

a puc. 9.8 wusobpaxeHna cxe- 3 pEd
Ma 3axgbn°oﬁ TpexTpyOHO#i CcHCTe- o _Tg-ﬁ;

MBI TelJIO- B X0JojocHa0xeHHs. B e
3TOH CHCTeMe B NepexONHBIH H ua- Puc. 98, Cxen o TpexpyGiofi ca
o c. 9.8. Cxema 3aKpHT T )4 .
CTHYHO B TEIIBIA Pepmm rona CTeMBl TEIJIO- H XOJOAOCHAOXKEHHS MECTHBIX
OLHOBDEMEHHO JEUCTBYIOT HCTOY-  goppunuoHepOB-IOBOAUHKOB H UEHTDPAJBHOIO
HUKH TelJo- H XOJIOIIOGHa6)KEHPIﬂ KOHAHIHOHEPA
H K KaxJaoMy TeHJIOOﬁMEHHI/IKy no 1 — Tennoo6MeHHHKH JlOBOJl'-mKOB.? 2—Tgy60nposo
Jbl, NOJAIONIHE TEIIOHOCHTENb; 2 — TpyGONpOBOALI,
ABYM Hapa’JIJIeJIbeIM TpYﬁOHpOBO' nonalousne xo.'lonnyéo BOLLY, 3—1—xcnapnmenb X070
JUHJBHOA CTaHOHH; 3§ — NPOMEXYTOUHHIA BONOBOAS
AaM 2 H 2 [I0ABOJHTCA ropaias HOH TennooOGMEeHHHK, 4 — Bojponoaorpesarean, 5, 6
H XoJiogHasi BOIa, nogaBaemMas H 7 — Hacochl; 8- oGpaTHble TpyGonpoBoXbl, 9 —

HacocaMu 6 u 7. BIYCK B TEMI000-  oomoamoh Oy o i cons, B — igf;i;:f
VeHHHK BOXH TOM WM WHOA TeM- ~CXiiwmdn wemmpamoro sontuioneps, BK -
nepaTypbol W pacxox NOCTYNHBLIZH PC — pacuapHTenbHuR cocyn '

BOABI DeryJlupyercsi KOMHATHBIM

TEPMOPETYNATOPOM, BO3HEHCTBYION[HM Ha aBTOMATHYECKHH TPeXXOHHLIH He-
cMellHBalOWKi Knanay KO. M3 tennoo6MeHHHKOB BOJa OTBOIHUTCS MO 06-
memy o6paTHOoMY TpyGonposoay &

ITocTOSIHCTBO NPOM3BOAUTENBHOCTH HACOCOB 6 W 7 MOAAepPKHBAeTCs C
NOMOIIBIO PerynsiTopos pacxoga P u knananos K3. B pesyabrare x nacocy 6
nocTynaer TO KOJHMYeCTBO BOJBI, KOTOpOe Hacoc 6 mogaer B TpyGomposox 2.
CooTBeTCTBeHHO KOJIHUECTBO BOALI, NOZAaHHOe HacocoM 7 B TpyGomnposox 2,
BO3Bpallaercs U3 TpyGonposoaa 8 K sromy Hacocy. ClegoBaTesbHo, K BOJLO-
OXJlaJuTeNI0 NOCTyNnaeT BOAA MOBLIIIEHHOH TeMIepaTyphl, a K BOZOHArpesa-
TeNIO — BOAa IOHMXKeHHOH Temneparypnl. OTciofa HeH3GexXHH mnOTepH

191



TelJaa W AOPOTOCTOSIIEr0 X0J0Aa, BhI3BAHHbIE CMEIIHBAHHEM BOJB C PasJny-
HOH TeMIepaTypoil. 2TH TNOTEPH H SBJSIOTCS OCHOBHBIM HeNOCTATKOM Tpex-

TPYOHBIX CHCTEM.

B nanHoi cucreMe Tak Ke 3(Q(PEKTHBHO MO./KHO HCIIOJb30BATL BO3AYXO-
oxJaaxurtenb BO mist oxjaaKaeHus BOAHL, IORABaeMOil K JA0BOAYHKAM B Iepe-

e Pl

Puc 99 Cxema 3axkplTOHl UYeThIpeXTpyGHOR cH-
CTeMbl Telllo- M  XOJOJOCHAOMEeHHS  MeCTHbIX
KOHJHIIHOHEDOB - AOBOJYHKOB H IEHTPaJbHOTO

KOHAHIHOHEpA
1 — TenM006MEHHHKH  JOBOAYHKOB;
nofawmue TEMIyw BOAY; 2' — TPY6ONMPOBOABI, MOAAW0
mHye XOJIOAHYIO BOAY; 3 — HCNapHTeNb  XOJOAHJLHOMH
CTAHUHWH; 4 — BojOHArpesaTeab; &, 6 U 7 — HACOCH;
8 — oGpaTHBI! TpPpyGONpPOBOX Temno# Boabl; 8 — obpart-
HBI TpyGOmpoBOA XomomHolt soabl; BO — BO3fyXooxrna-
[HTeNh UEHTPalbHOTO KOHAHIHOHepa; PC —— pacuupu
TeAbHblH cocyn; BK — soapymunifd xpan; K0, KI — K5 —

2 — Tpy6OnpOBOALI,

XOAHBIA MEepHOJ, KAK U B CHUCTe-
Me, NIpUBeAEHHON Ha pHuc. 9.4

Ha puc. 9.9 npexacrasmaena
cxXeMa 4eThIpeXTpyOHOH CHCTEMb
Tem10- ¥ XoJaoaocHabxenus. Ha
HeHd NMpHUBeNeHbl TpH BapHAHTA
peryIMpoBaHus  3KeKIMOHHBIX
NOBOIYUKOB  aBTOMATHYECKHMH
BOASIHHIMHK KJjananamu. Ilpu Ba-
puantax A u 5 B Kaxa0M I0BOI-
YHKe YCTAHABJMBAIOTCHA MO ABA
Tena006MeHHHKA — OJIUH 15t
Harpesa, a JAPYroH-— s  OX-
JaXIeHusi BO3AyXa, NPH 3TOM
KaXABIH M3 TEeNmI000MeHHUKOB
MMeeT COOCTBEHHHIH peryaupo-
BOUHBI aBTOMAaTHYECKHH Kjaamnad
KO pnByxmpoxonHo#t (BapuaHt
A) win TpexmpoxomHOH (Bapu-
ait b). Kaxzan#t u3 stux xJaa-
NAaHOB yNpaBJjgercss C€aMoCTOA-
TEJbHEIM TEPMODETYJAATOPOM.
IMpu Bapuautre B B noBomuuke
UMeeTcss OJHH TeNJ000MeHHHK,
yNnpaBJasieMbll JBYMS aBTOMATH-
YeCKHMH TPEXNPOXOAHBIMH He-
CMEUIHBAIOUIMMH KJallaHaMH OT
OIHOI'0 KOMHATHOTO TEPMOpEry-

BOASIHbIE DPerynupyioumHe Kiaanawel; P — peryasTop pac-
xona; 7T — TepMoperyasrop; £E — eMKOCTb TrepMeTHue-
cKas

JasTOpa.

OxmaxkneHue BO31yXa B 0X-
aanutene BO perynupyercs kiaa-
nagoM KI, OJHOBpeMeHHO ¢ 3aKpPBIBAHMEM KOTOPOrO OTKPLIBAeTCHA KJamaH
K2, mponyckamwimuii X0J10IHYIO BOLY B CEThb, KOTOpAs NUTaeT LO0BOxuukH. [To-
CTOSIHCTBO TeMIepaTypH XOJOZHOH BOIBI, MOCTyNAaWlell K J0BOAUHKAM, obec-
neyusaercs TepmoperyastopoM 7T, ynpasasioniuM kaananamu K3 u K4. Io-
CTOSHCTBO pacxoja BOALI yepe3 ucnaputedb 3 ¥ Bomomoaorpesaredb 4 obec-
NeurBAeTCs Pery’asTopaMu pacxona P ¢ NoMombil kianaHos K&

4. EMKOCTH CUCTEM XOJIOJOCHAB)XEHHSA U BOASAHDbIE
AKKYMYJATOPDBI X0JIOIA

BoasiHble ¥ paccosnbHBIE OTKPBITHIE U 3aKPHITHle CHCTEMbl XOJM040CHa6XKe-
HYSl, THTaeMble OT XOJOZWJIbHBIX CTAHILHH, HOJKHH HMETh ClAelLylOlIue ev-
KOCTH, BHITIOJHSAIOIINE OZHY WJIH HEeCKOJbKO (yHKIHH:

1) BnipaBHHBaTenss paGoThl XOMOMMUIbHONH CTAHIMH; MHUHHMAJbHAs eM-
KOCTb CHCTeMBI XoJIofocHabKeHus (cyMMapHasi eMKOCTh 6aka, anmmapaTyphl
1 Tpy6onposonos), cornacko n. 5.18 CHull 11I-T'.7-62, noaxHa 6HITL TAKOBA,
uTOOBl NpU CHHIKeHHH NOTpeb/eHHs XOJOoAa UHCA0 BRIIOUEHHH ONHON M3 XO-
JONUIbHBIX MAIHH Ha CTaHIKH ObII0 He Gosee yeThpex B 1 4;

2) paclwupHTeNs, BOCHDHHHMAIOLIEro M3MeHeHHs 06beMa JKHAKOCTH DU
H3MeHeHUsX ee TeMIeparyphl;
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3) UpuUeMHHMKA NepHONMYECKHX CTOKOB H3 ammaparypsl B TpyGOnpoBO-
OB, KOTOPBIE DACIOJNOXEeHbl BHIIIEe 3TOH €MKOCTH (CTOK TPOMCXOMIMT IpH
OCTAHOBKE HACOCOB, IPH 3TOM XOJOLOHOCHTEIb NOJAXKeH OHITh COXpaHeH B
cUCTeMe, T. e. He JOJIZKeH cOpacHBaThCsl B KaHaNM3aLHIO 4yepe3 IepeHBHYIO
rpy6y);

4) axxkyMmyJasTOpa X0JI0/a, NO3BOJSIOLIEr0 NPeAYCMOTPETh XOJMOLUIbHYO
CTAHIMIO C MeHbUIeH YacoBOH NPOH3BOLMUTENbHOCTHIO, 4eM maKCUMaJbHAasA
yacoBas MOTPeGHOCTL B XOJOME.

CucreMbl Xo0J000CcHaGKeHHsT OT CTAHIIMH, PACCUMTAHHBIX HA MHKOBYIO Ya-
COBYIO NOTPeOHOCTh B XOJOJAe, NMPOEKTHPYIOTCH IO CXeMaM, ONHCAHHBIM Ha
crp. 186—192, a cucTeMBl ¢ aKKyMyJsTOPAMH X0JI0a — MO YKa3aHUSAM, [IpHU-
BEJEeHHBIM HHUXKE.

MaxkcumManbHas yacoBasi norpe6HocTs B xosofe Aast CKB onpeneasiercs
DPU pacyeTHBHIX NapaMerpax HAPYXKHOTO BO3[yXa, perJaMeHTHPOBAHHBIX
nn. 2.20 u 4.08 CHull II-I".7-62. HauGosee BBICOKMe TeMIOepaTypnl H 3H-
rajJbluy Hapy*HOIO BO34yXa B TeyeHHE DACUETHHIX CYTOK B CpelHEM IIpH-
xopArcs Ha 15 .

Baku-akKyMyJaaTopel X0J0fa YCTPaWsaioTCs AJMsS TOrO, YTOOH CHH3HUTDH
4acoBYI0 NPOH3BOJIUTENLHOCTh XOMORUJILHOH CTAHLUMH OT MAaKCHMaJbHOI ua-
COBOM, COOTBETCTBYIOmIE!l MakcuManbHo# nmotpebHoctH CKB, no cpemnecy-
TOYHOH uau npubsnuskarolleiicsi K Hell moTpebHocT. [loaToMy Gaku-akKymy-
JATOPHl PACCYMTHIBAIOTCH MCXOAS U3 HMOTpPeOHOCTA B XOJONE B pacyeTHble
cyTku. Pacxox xosona B pacueTHble CYTKH IDHM NpPOYMX PABHBIX YCJAOBHSX
3asucut ot tuna CKB, npu 3toM pasanuaior gBa Tula CUCTEM.

K nepsomy tuny ornocsitca CKB, nomaioniue B moMelleHusi MOCTOsIHHbIE
KoqiyecTBa 06paboTAHHOIO HAPYXKHOIO BO3[yXa HENOCPEACTBEHHO MJX B
CMecH ¢ peludpKYJIANUOHHBIM BO3nyxoM. Ilpu 3ToM mochelHuii MOAMENIHBA-
eTcs 10 KamepH opollleHHst (MJIH JO BO3AYXOOXJAJLHTeNst) KOHIHIIMOHEepa, a
perynupoBaHue MapaMeTpoB BO3[AYyXa B NOMelleHHSX NPOM3BOAUTCH H3MeHe-
HUeM TeMIlepaTypbl NOLaBaeMoOro Bo3Ayxa B KajopHdepax BTOPOTO UM Me-
cTHoro noxorpesa. Ko sropomy tuny otaocsites CKB, B KoTOpHX B 3aBHCH-
MOCTH OT H3OBLITKOB Telja AJS PeryJupoBaHMA napaMerpoB BO3AyXa B MO-
MelleHHsAX HM3MEeHSIIOT KOJHYeCTBO mOjaBaeMoro BO3AyXa WJIH BO3AyXxa, HO-
CTYNAIOUIero Ha BTOPYIO PEUUPKYJISIHUIO, HIM NepHOLHUEeCKH BBIKIIOUAIOT U3
paboThl yacTb KOHAUIHOHEPOB.

Pacxox xonoaa cucreMaMu NEPBOrO THNA 3aBUCHT OT KOJHYECTBA W Na-
paMerpoB HAapy:KHOTO BO3AyXa u NpomosKurelpHocTH padotsl CKB B Teus-
HU€ pacyeTHBIX CYTOK H He 3aBHCHT OT KoJeOaHHMs TeNJOBBIX Harpysox B
o0cnyKUBaeMBIX MoMelleHusix. Pacxom Xosoma cHCTeMamMu BTODOTO THIIA
3aBHCHT OT KOJIMYECTBA U I1ADAMETPOB Hapy:KHOrO BO3AyXa, KoJebaHus W3-
OBLITKOB Telsa B OOGCTYKHBaeMBIX HOMEUIEHUSX W TUPOAONKHTEIbHOCTH pa-
OOTH! CUCTEMEl B TeUeHHEe pPACUeTHBIX CYTOK.

ITpu pacuere aKKyMyJiATOPOB XOJOja NPHUHHMAeETCS, 4TO TeMIeparypa
HapyKHOTO BO3/yXa B pacueTHble CYTKH M3MeHsieTCsl IO 3aKOHY TapMOHH-
yeckuxX KoseOaHuil ¢ MakcEMyMoM B 15 « u MunuMymoMm B 3 4 1no QopmyJe

fy—tpm — At =ty g — Aty LTS “25 C=I 09,  (9.1)

9 (. fy— cpelHsii TeMIlepaTypa Hapy»KHOrO BO3Zyxa B JIOGOM 4aC pacyeTHHX CYTOK B
2pad,
f, ,— DacuetHas Hapyxkuas TeMIepatypa aas TEMJIOro TepHolLa rofa B 2pad,
pa— 7D Yy
At, —cpennas aMmmiuTyna kosefanuii TemIlepaTypni HapyXKHOro BO3ayXa B TeueHde
pacueTHHIX CYTOK B 2pad (tabu. 9.1%);

* YKasaHHas TalJHIa cocTableHa Ha oCHOBe gaHHbX Tabua. 2 CHull II-A 6-62 «Crpon-
TeJibHasg KJAMMATOJIOTHA ¥ reodH3nka». 3a pacyeTHYIO CPeIHIOI AMILIHTYAY KoJeGaHui TeM-
nepaTyp HapyXKHOro Boaayxa Af 4 npunsTa MeHbllasg U3 CPEJHECYTOUHBIX AMIVIATYT HIOJR
H aBTycTa.
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6—K03lbd)HuHEHT, onpexeNsieMbiii O pacueTy wau no Taba. 9.2 u papumni:

5 L4cos[15 (c—3)] .
2 I

T— BpeMs B pacyeTHbe CYTKH B 4.

Ta6anua 9%i

CpenHue aMnJUTyAbl KojeGaHust TEMNEPATYP HAPYKHOro BO2ZIYXa B TEYEHHE

PACYETHBIX CYTOK

AMIIJ!gTyA; AMnnﬁmyﬁa
KO, a
Topoa At:en zpad Topon e 2pad
A
Acrpaxasb . . . . . . 12,6 Munck 13,8
Auxa6ax . 15,4 MockBa ... .. 11,8
Anma-Ara .. 13,4 Onecca e e e 8,9
Barymu . . . . . 9,1 Pura e e e e 12,0
Baky e .. 7,7 PocTtoB-Ha-JIony 14,0
BunanusocTox . . . . 9,0 Psasanb . 13,8
Boarorpan . 13,2 Camapxann 17,3
Topbxuit . 10,5 Capatos 13,4
K3p1-Oppa . 16,6 CBepanoBCcK 14,2
Kues 12,6 TammH 8.4
KpacHoBoack 10,2 Tamkent 17,4
Kypck 12,6 T6uamcu 14,3
vlenuHrpan . 11,2 Oeprasa 16,8
JlbBos . . . . 14,1 XapbkoB . . 13,9
Tadavua 92
Beanunna koadpunuenra d no sacam cyTox T
16 17 18 19 20 21 22 23 24 1 2
Yacwl cyTOK T 15 3
14 13 12 11 10 9 8 7 6 5 4
B ‘ 0 !0,0170,0670,141 0,25| 0,37, 0,5 | 0,63| 0,75/ 0,85 0,93] 0,98 !

[Tpu orcyTcTBHHU

aTMOcdepHBIX 0CaJKOB BJAroCoAepKaHHe HAPYKHOLO

B031yXa JOCTATOYHO CTaOMIBbHO B TeUeHHe CYTOK M NPHHHMAaercss NMOCTOSH-
siniM. TTpu arux yeaosusax norpe6Hocts CKB nepBoro u BToporo THMOB B XO-
Jgone 8 J000i1 T yac pacueTHHX CYTOK paBHa:

g=KI[AIl; +

fae

0,12 meAtg (1 —23)] Ly + g + Gan KKQ2/,  (9.2)

K — xosdduunesi 3arpysku KOHAMUHOHEpPA NO XO0JO1Y B JZOJAX
OT MOMHOH 3arpysKH; Aaa cucTeM mepsoro tuma K=1, a
ISl cHCTeM BTOpPOro Tuma BeHuHHa K paBHa JTHOLIEHHIO
U36LITKOB TemIa B OGCAYXKHBAEMOM [OMEWeHHH B  JaHHBIH
Yyac CYTOK K MaKCUMaJbHEIM pacyeTHBIM H30bITKam Temia,
MOC/AYKUBIIUM OCHOBON s  oNpedesIeHHd  IPOWU3BOJH-
TENLHOCTH KOHIILHOHEPA,

Al,=Al, —0,12 m Aty kras/ke. (9.3)

A [wakc = luaq

— oy — MaKcHMasbHas pacyeTHas pAa3HOCTb 3HTAJILIHE BO3TY-
Aa, COOTBETCTBYWOINAA OXJaXKIEHHIO BO31yXa OT Ha
YaabloH 3HTA/IBIHM Tepef BO3AYXOOXIad ITeMAM'T [ yaqy
J10 KOHEUHOI 3HTAMBIIKH T0CJE BO3IYXOOXJamHTeNed
Txon » mpu paGoTe Ha OAHOM HApPYKHOM BO3AYXe [ yay=
=Joa ( THE Ip_n——pacqemaa IHTAJbIIHSA HaPVKHOrO

BO3JyXa B TeNJbiH NEepHOA rofa B KKaa/ke); npu pabo-
Te ¢ penupKyaauuen

Iﬂaq = ]]J- a My + Ipeu (1 - m’l:) kKar/ke, (94)



Iy — oHTABIIMA peNHPKYMANHOHHOTO BO3yXa B kKai[Ke,
(L Y)Hap .
m, = T Ly  — AOJA HADYXKHOTO BO3AyXa B CMECH B JaHHBUI yac CYTOK T,
(L Y)uap— KonudecTBo HapyXHOro BO3yXa B OOILEM KOJHYECTBE OX-
JlaxgaeMoro BO3yXa B Kef4,
L y— obuee komnuecTBO oxJakaaemMoro BO3AyXa B Ke/d,
qu— NOCTYNTCHHE Tem/a B CETH XOJOAOCHAGXKEHHS 3a CYeT pa-
GOTHI HACOCOB y KOHIMUHOHEDOB B KKAA/4, pasHOoe 860N,
N — Momuocts, noTpebasemas Ha Bajy Hacocos, B K8T,
gax— NOCTYMJeHne Temla B aKKYMYJIMTOP X0J01a 3a cyeT pas-
HOCTH TeMnepatyp B kkas/« (onpemelsieTcs pacyeToM)

Jlasi onpefieNleHAs CYTOYHOIO pacxofa XOJ0Aa CTPOSIT NOYACOBOH rpa-
¢ux B KOOpAMHATAX T M g, HAPHMEp, KaK MOKA3aHO Ha pHC. 9.10, B BHAe
kpusoii ABAEHTKPJICMII)KHBI pnst cucteM nepsoro tuna u KPHBOIk
ABAEHYPJICII)KHBTI nasi cucTeM BTOPOPO THNA.

YacoBrle pacxoabl X0J01a OIpeje
JSI0T, IPHHEMAS AJS KakAOr0 4acd

COOTBETCTBYIOILYIO BEJIHYHHY My, a 300 NP '
LJIS CHCTEM BTODOrO THIA — BEJNIHYH 5740 LA L
HY Koacp(pnumzma 3arpysku K B fi0 : _+__+w_/ IR b
JAX OT MOJHOII 3arpysku MmO X001V & wol N
[lnanuverpupys maomaxns, orpa- < e 2=
HUUCHHYIO MOMyuennoli KpuBoA (cm. § [ T ] T
puc 910,) wnaxomar oOwwuit pacxo. S 120} N JL 1
XOM0/a B TeueHHEe DACYETHBIX CYTOK & [~/ 1
Qur B KKkaa/cyTku. N e w
Munumanbuas nonesnas mpousso- & |1 ag——t—————T4y 8
AMTCILHOCTD XOMOAMMBHOR — cTaHmuy, § géf—(f—] LA
paborawomeit ¢ akkymyasumeit Xoso- “acer cymok T
la, paBHa-
Q Puc 910 TlouacoBoft rpadun pacxoxa xo
Qg o7 = xxaafy, (9.5) noma cucremamu KOHIHIHOHHPOBAHHS BO3-

P ayxa

1Jle p— NpOoAOJXKHUTEILHOCTDh paﬁoTbI XOJIONUJIBHON CTAaHUUH B TeueHHe CYTOk NpHHUMA-
evaq <24y

Honyckaercs npuHMMaTh p==24 u, ec/iM KPYIJIOCYTOYHAs padora CTaH-
UMM ¢ TIOJNHON HArpy3Koll NpomoJsKaercs He GoJee ceMu CYTOK NOAPAR, NPH
oJiee NPOAOIKHTEBHBIX MePHOAAX CAeNyeT NpUHHUMATDL p <22 ¢

[TosHas MpOH3BOAMTENBHOCTD XOJ0XHALHON CTaHUuH  Qx non ONpexens-
°TCH C yYeTOM MOCTYNIEHHS Teml1a (MOTepb XOM0MAA B KKa4/4) 3a Cuet Ten-
Jonepenayn 1) B ceTH XOMOZOHOCHTENS W PAGOTH HACOCOB CHCTEMbI XOJIO-

nocHabxenus AQ,,, 2) sa cuer TENAONEpeNauu B CeTH W annapat\py, no
KOTOPBIVI IDOXOAUT XJgaxarent, AQ,:

anon:Qxc-r %’AQ1+AQ(‘1:KHQXCT (96’)

CyMMapHBIC MOCTYyNJICHHST Tensia (motepu Xomoma) AAs OpHEHTHPOBOU-
HLIX pacCueToB AOMyCKaeTcsl YUHTHBATH, NpUHMMAs Beduuuny K, B 3aBHcH-
MIOCTH OT NOJIE3HO# MPOM3BOAUTENBHOCTH CTAHUMH: 40 150 ThIC KKaA/4—
1,15—1,2, ot 150 mo 1500 ThiC, kkar/u — 1,12—1,15, 6Gonee 1500 Thic
rkaafu — 1,07—1,12

OpHEeHTHPOBOYHO MOKHO TPHHUMATD.

A Qn == 0’4 (Kn - l) Qx cTy (9 7)
AQu =106 (Ky—1) Qx o (98)

Benuunna nmosesnofi nponsBoauTebHOCTH XOJIOAUNBHOR CTAHUHH Qx cr ,

HaineHuas no dopmyne (95), oTkmaabiBaeTcs Ha opauHate rpaduna (cM

puc. 9.10), satem nposoaurcs npsimas, HampuMep, o — 2 [JIa CUCTeM NepBo-
10 THNA WK @' — 2’ — U1 cHCTeM BTOPOro THNa

KosinuecTBo Xos01a, KOTOpOE MOXKer GHITH AKKYMYJIHPOBAHO. ONpefess-
€TCs MIomanbio  Q,, OTPAHMUCHHON CBEPXY KDPUBOH pacxoma \onoxa, a

13* 3ax 665 95



CHH3Y — TIPSMOMl, onpejensonlell MONe3HYI0 YaCOBYIO IPOH3BOLHUTENBHOCID
XOJOXUABHOH CTAHHHMH Qx.cr , T. €. Miomansio TKPJACMITI pns  cucrem
nepBoro Tuna uiau naomansio YPJACIIX mias cucTeM BTOPOro Tuma.

YaenbHoe KOJIMYECTBO AKKYMYJHPYeMOrO XOJOJA 3aBHCHT OT DPa3HOCTH
TeMIepaTyp BOJABl HJIH paccosa, HOJNydaeMblX ¢ XOJOAWIbLHOH CTaHUME 1
BO3BpalllaeMblX Ha CTAHLHIO.

5. ACTOYHHUKHU XOJIOJA U HAUBOJIEE YIIOTPEBHUTEJIbHDLIE
XJAIATEHTD!

ITpsamoe, KOCBeHHOE HJIH KOMOGHHHPOBAHHOE HCMADHTENbHOE OdXJaKIeHHe
BO3/yXa CJeAyeT MPHUMeHATb, KAK NMPABHJIO, B pPallOHaX ¢ CYXHUM H KapKHM
KJAUMATOM, KOrga OJHHM H3 3THX CIOCOO0B MOXKHO OGecneuuTb 3aZaHHbIe
napaMerpbl BO3AyXa B MOMelleHHsaX (CM. raaBy 5). ApTe3uaHcKyi BOAY, BO-
Iy TOPHBIX PeK H 03ep MOKHO NPHMEHSTb B KauecTBe XOJOXOHOCHTeNS, ec-
JH 3TO 3KOHOMHYECKH Iefecoo0pasHo M, Kak NpaBHIO, eclu TeMIeparypa
BOXBI NO3BOJISIET NMOJAYUYUTh HeoOXomUMble MapaMeTpbl BO3AYyXa NPH Harpese
BOAH He MeHee yeM Ha 3°. IlpuMmeHeHue /bja, 3aroTaBldMBaeMOrQ MyTeM Ha-
MOpaXKMBaHHUS BOABI B OYHTAX HJIHM NMOJYYaeMOro U3 BOJOEMOB, PEKOMEHIY-
erTcst AJs cUCTeM, noTpebasiomux o 150 Teic. xkkaa xomona B 1 4 npu Max-
CHMaJbHOI HArpy3Ke, KaK IPaBHJIO, B PAHOHAX K CeBEPO-BOCTOKY OT JIHHHH
Jlenunrpax — Bosrorpag — Anma-Ata # B Tex cayuasX, KOrJga HaMopaxu-
BAaHMe M XpaHeHHe JbIa NPOU3BOAATCA B HEIOCPEACTBEHHOH GJIH30CTH OT NO-
tTpedurens (M Jen He NMPUXOXUTCH NepeBo3uTh). IIpAMOH KOHTAKT MexIy
JbIOM M3 OYHTOB MJIE BOJOEMOB W BO3IYXOM, MOZaBaeVIbiM B TMOMEIleHHe, He
ponyckaercd. HauGonee pacnpocTpaneHO MOJydeHHE XOJORA € TOMOUIBIO
XOJOAMJIBHBIX MAamIdH, IJIaBHBIM 00pa3oM (peoHOBLIX — NOPIHIHEBHIX IPH
MaKCHMAaJbHOH NOTPeGHOCTH B XOJIOAE N0 3 MJIH. KKAA[4 U 1eHTPOGEKHBIX
npu norpedHocTH OT 1,5 MJIH. kKka4/4 ¥ Gonee. Ha npOMBIIIIEHHBIX TIPepH-
ATHAX MPUVEHSIIOTCS B XOMOAUIbHBIX CTAHUMUAX aMMHAUHBIE MMOPIIHEBHIE Ma-
LIMHBl XOJOLOTPON3BOAHTENbHOCTBIO OT 1560 Thic. 1o 10 MJH. kKKaA[4 1 LeHT-
poGeXKkHble TPOU3BOANTEIbHOCTHIO 0T 9 MJAH. Kkar/u u Gosee.

BpoMucTo-1uTHeBble a6COPGIMOHHEIE MAaNIMHBL HCNOAB3YIOT HPH MaKCH-
MaJabHBIX HoTpeGHOCTAX B XoJozme 150 Thic. kxa4/4 u Gosee mNpM HAJIHUNN
HellleBOro Tensta B Bume napa c gasienueM 0,7 «I'/cu® u BBIIIE WIH rOpsuen
BOAH ¢ TeMneparypoil 75°C u BElille WJK AenieBoro ra3oBOro TONJHBA, a TaK-
&e B clayuae, KOorga tpebyercsl CHUKeHHEe BHOGpaumuil WM yMeHbIIEHUe THHA-
MHYECKHX Harpy30K Ha CTPOHTE/IbHBIE KOHCTPYKIHH.

Jlnsi XOJMORHIbHBIX Nap03KeKTOPHBIX MalllMH XapaKTePHbl BBICOKAS CTOM-
MOCTb 3KCIJIyaTaluH U MaJjble NepBOHAUAJbHbLIE 3aTPATH. JTH MAUIHHbL CJe-
IyeT TMPHMEHSTb NIpH Madoll NPOROJKHTENLHOCTH paloThl B TeYeHHe roja
(zo 1000 «), mpu HaJMYHH AEUIEBOrO mapa naBjieHHeM He MeHee 6 «I/cm?
IJ1s1 MeJIKHX M CPeIHHX MAalMH H He MeHee | x['/cm? nis KPYNHBIX MAUIMH C
6apoMeTpUUEeCKHMH KOHIeHCaTopaMu H mellieBoil OXJaxKjaalomeilt BogoH aJs
KOHJIEHCATOPOB, a TaKXKe B CAyuadX, KOraa tpebyeTcs CHHKEHHE BHOpamHUil
¥ IMHaMHYeCKUX HarPy30K Ha CTPOUTEbHBIE KOHCTPYKIHH.

Hannble o pacxofie Merasna, npuxoasauerocs na 1000 xkxas/4 ycranoBou-
40# MOIIHOCTHM XOJOXM/IbHLIX MAUIHH Da3JMUYHBLIX THIOB, NMPHMEHSIEMBIX B
CKB, npuBenennt Huxe (no marepunanam BHUHMXomoxvam):

aMMHayHag nopmHesagd . . . . . . . . . . . . . 48 ke
» Typ50KOMHpeCCOpHaH e e e 29 s
tpeoHoBas e e oo oo 17,5 ke
naposxkeKTopHaa . . . B »
aGcopOUHOHHBIe 6pOMHCTO AMTHeBLIE:
Ha mape . . . . . . . v v v v e e 11,5y
» TopAued BOAE . . . . . . . . . .. ... 19,5 »

* B TtoM umncne 50% uBeTHOro Merasyia.



[Mpu onpepeneHun NPOU3BOAHTEIBHOCTH XOJOXHJILHBIX MAaUIMH CJIeayer
YUHTBIBATH MOTEPH XOJMOJA HA TPaKTe XJalareHTa, X0J0J0HOCHTeNsl U Bejed-
CTBME HarpeBaHusi BOAB B IHMPKYJALHMOHHBIX HacocaX. BejauuuwHy Hempous-
BOJMTEJLHBIX NTOTepb Cjaelyer 0GOCHOBBIBaTh pacueroM. LS OpHeHTHPOBOY-
HBIX PacyeTOB 3TH MOTEPH AONycKaercs NPHHUMATb B c/JAeAYIOMIHX Npejesax
ISl MallIKH:

MaJIbIX XOJIOJONPOU3BOANTENBHOCTBIO 10 150 Thic. kkaa/z 15—209,
CpeHHX » 150—1500 » »  12—159%
KPYIHbIX » Gonee 1500 » » 7—129%

®peoHOBBIE XOJOJUIbHBIE MAIIMHBE NPOU3BOAMUTENbHOCTBIO 10 300 THIC.
KKaa/4 weaecoo06Pa3sHO KOMIJIEKTOBATH C BO3JyXOOXJAAHUTENSIMH Henocpel-
cTBeHHOro Mcmapennst. OAHAKO MOKa TAKHe MCHAPUTENH IPHMEHSIOTCS TOIb-
KO B MECTHBIX aBTOHOMHLIX KOHAMIHOHEPAX XOJOXONPOH3BOLUTENBHOCTHIO 10
50 TBIC. KKAQA/4, TJId UEHTPAIbHBLIX KOHIMIHUOHEPOB BO3AYXOOXJANUTEIH He-
MOCPENCTBEHHOI'0 HCHAPeHHS INpPOMBIIJIEHHOCTbIO He H3TOTOBASIOTCH.

XoJoouNbHBIE CTAHIMKH PEKOMEHJIyeTcss KOMIOHOBATh M3 ABYX uau Gosee
OZHOTHIHBIX XOJIOXWJIbHBIX MalllnH; AONYCKAETCS YCTAHOBKA OXHOI MALIMHHL,
uMeonlell npucnoco6aeHus 1J18 aBTOMATHYECKOTO DEeryJjupoBaHUs TPOH3BO-
AWTEJbHOCTH. YCTAHOBKA pe3epBHBIX XOJOAMAbHBIX MalllH, KaK IpaBUJIO, He
JOMYCKAaeTCH.

Temneparypy KumeHusi XJagareHira B 3aKPHITHIX HCHApUTeadax CJaeqyer
NpUHUMATh Ha 5° HUKe cpelHell TemMnepaTypbl XosofoHocutens. Temmepa-
TYpy KHmeHust xjaanarenta (QpeoHa, avMuakKa) B 3aKpBITHIX KOXKYXOTpyO-
HBIX TOPH3OHTAJbHBIX MCHAPHUTENSX, OXJAXAAIIIUX BOAY, CAeLYeT HPHHH-
Martb He Huxke 1°C Bo usbexaHue 3aMep3aHus BOABI NIDH NOHHUKEHHH HArpy-
30K WJIM HapYIIEHHH JBUKEHUS BOIHL

TeMmepaTypy BOABI, OXJaxKAa€MOH B OTKPBITHIX M 3akPHITBIX BEPTHKA.Ib-
HbIX KOXKyX0-3MEeBHKOBLIX HCIAPHTENIfX, cAelyer NpuHNMaThL He Huxke 2°C
(monmyckaeTcs HaMOpaXKMBAaHHE JbJa HA TPYyOax Mpu CHUKEHHBIX HArpys-
Kax), a TeMIIEpPaTypy XOJOJHOH BOABI, MOJYy4aeMOi B NapOIKeKTOPHBIX 1 ab-
COpOIIMOHHBIX OPOMHMCTO-JIMTHEBBIX MalllHHAaX, — He Hike 4°C.

CkopocTb NpoToKka BoJAbl Yepe3 KOXKYXOTPyOHble HCIapuTelu ¢ ToBepX-
HOCTBIO OxJaxAenua no 400 u2 cremyer npuHUMaTh pasHol 1—1,5 m/cex, a
¢ TIOBEPXHOCTBIO OXsaxKueHus 6omee 400 M2 — 1,7—2,2 m/cex.

®peonbl npencTaBAfOT CO00H NPOH3BOIHBEIE YIJIEBOLOPOAOB — METAHA,
3TaHa, nponaHa u Oyrana. ¥ynorpebasiorcs riaBubiM  obpasom CFoCly —
tdpeon-12, CFCls — ¢peon-11, CHF;Cl—d¢peon-22 u CoHsF.Cl—dpeon-142,
NPy 39TOM MOKa HauboJblllee pacnpocTpaHeHHe HOJAyuua GpeoH-12.

Dpeon-12 — GecuBeTHOE BelecTBO Ge3 3amaxa, He TOPIOY M He B3PLIBO-
onacel, o6Mazaer BBHICOKOH CIOCOGHOCTBIO MPOHHKATH yepe3 HelJIOTHOCTH,
MHTEHCHBHO PacTBOpsieT cMasouHble Macaa. Cyxoit ¢peon-12 we#itpanen
MOYTH KO BCEM MeTaJiaM, HO DAacTBOpSeT OpraHHyeckue BemlecrBa. IIpucyr-
CTBHE BJIarH BeJeT K 3aKyNOpKe KOMMYHHKAIHi (BCJAELCTBHE ee 3aMmep3a-
Husl) ¥ BO3HHKHOBEHHIO KOppO3uH. [IpH CONPHKOCHOBEHHH ¢ OTKPBLITHIM MJa-
MeHeM u TOBEDXHOCTAMHU , HMEIOLIHMH Terneparypy okouo 500°C, ¢peon-12
pasnaraercst, 06pasys TOKCHYHbIE COefHHEHHd. B oOBIYHEIX YCAOBHSAX OH Ma-
JOTOKCHYEH, HO COAepKaHue ero B Bo3ayxe B KojguuecTBe 209% u GoJsee mo
00beMy HeRONYCTHMO, TaK KaK MOHHKAET COJep:KaHHe KUCIOPORa, H BO3AYX
CTAHOBHTCSl HENPHIONHBIM A5 AbIXaHHA. [IpH BBICOKHX KOHUEHTpauusx (6o-
Jee 20%) ¢peon-12 umeer caabuiii 3anax supa. Modekyaspusiil sec dpeo-
Ha-12 — 120,92, remnepaTypa KulleHHMSI ©Op¥ HOPMAaJbHOM aTMocdhepHOM
nasaenun —29,8°C, kpuruueckas teMmneparypa 112,04°C, xpuTHuecKoe pas-
nenne 41,96 xI'/cmu? u Temneparypa samepaanusa —155°C.

®peon-22 BecbMa NEPCNEKTHBHBIN XOJONUIbHBIM areHT. [Ipu samene ¢pe-
oHa-12 ¢peoHoM-22 XONOXONPOH3BOLAUTENLHOCTb KOMIpPECCOpa NpPH OLHHAKO-
BOM TEMJIeDATYDHOM pexuMe yBeaHuuBaercss Ha 609%, a ymeabubifi pacxox
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3JIeKTPOSHEPTUH yMeHbIllaeTcsl NpuMepHO Ha 60, u3-3a MeHbUIMX HOrephb B
goMmpeccope. Koapduunenr rennoornaun ¢peona-22 wa 10—129% soimre,
uem ppeona-12.

@®peoH-22 wHepTeH KO BCeM MerajjaM, KpOMe CIJaBOB, COZepxKallux
6osee 29, MarHusi, He BOCIJNAMeHsIeTCS W He B3PHIBOONACEH, IOYTH He pac-
TBOpSeT BOJAB H YaCTHYHO pacTBOpfieTcss B cMa3oyHblx macnax. ITo BpenHo-
cTu (hpeoH-22 OTHOCHTCA K TOMY 3Ke KJaccy, YTO H YIJIeKHCJA0Ta, T. €. TOJAbKO
npu KoHueHTpaunsax 2,5% (mo o6beMy) BbI3BIBAaeT Y J0Jell roaoBHBIE GOJIY,
a npu KoHUueHTpauusax 25—30% MoKeT BBI3BATH yAyllIbe H MOCTENEHHYIO NO-
TEPI0 CO3HaHHA.

MonexynapHbifl Bec ¢peoHa-22 — 86,48, remnepatypa KHIEHuUs] IPH HOP-
majgbHOM atMmoctepHoM gaBaeHun —40,8°C, KpuTHueckas TeMmeparypa
96°C, xpuruueckoe gasaeHue 50,33 «I'/em? u Temneparypa 3aMepsaHus
—160°C

Pexe B cucreMax KOHFWIHMOHMDOBAHHS BO34yXa NPUMEHSIOT aMMHaK.

Ammuax — GeciBeTHOE BENIECTBO C Pe3KUM 3alaxOM, TEMIeparypa Ki-
nexnss —33°C npu atMochepHOM maBACHHH, HEHTPANeH K CTald ¥ UYYTyHY,
paspyulamlle NEHCTBYET HAa MEAb W €e CIJIABbI, CHJABHO TOKCHYEH — Mpe-
JeJabHas ToMycTHMas KoHmeHtpauua 20 me/m3, ropiod, npH comepxkaHuu 16—
27% o6pasyer ¢ BO3LYXOM B3PBIBOOMACHYIO CMeCh.

CsoficTBa HAcHIEHHBIX TapoB (peoHa-12 u aMMuaka NpUBEEHB B Crpa-
BOYHHMKAX 110 XOJOAHJbHOH TeXHHKe H B CIIPaBOYHHKE INPOEKTHPOBILUKA
«BeHTHIRIMS W KOHIMIHOHMPOBAHHE BO3AyXa» mox OGIIEH peld. KaH/L
rexH. Hayx UM. I'. CrapoBeposa (Crpoiusaar, 1969).

6. KOMNPECCHOHHBIE XOJOJAHJbHBIE MAIIHHDbI!
U XOJOAHUJDbHBIE CTAHUUH

Huxe npuBefieHbl 00LIHe XaHHBIE O KOMIPECCHOHHBIX XOJOMMJIbHBIX Ma-
HIMHAX H XOJNOMMJbHBIX CTAHIHAX AJS ONpeLeJeHHs MX OCHOBHBIX pasMepos,
PacXomOB 3JEKTPHUECKOH 5HePIHH M BOAB B 00beMe, He0oGXOAHMOM MJIs
npoexruposanus CKB Ha craiuu TeXHHUeCKOro NPOEKTa.

IlpunuunuanpHas cxeMa ¢peoHOBOH TMOPUIHEBOM XOJOIMALHOH MalIMHLI
npuBesfeHa Ha puc. 9.11. Komnpeccop 7 3acaceiBaer neperpernie napsi ¢gpe-

OHa u3 rensoo6MeHHHKa 2 uepe3

GuabTp 3, HaTHeTaeT HX NO TpyHoO-

nposoay 4 B KoHmeHcarop 5. M3 no-

CHeNHEro XUAKUH (ppeoH momamaer

B pecHBep 6 W B IepeOXJaguTeNb

JKUAKOCTH 7, KOTOPHIf OXJaXKAaeTcs
5 , BOLOH, nocTynatomei no tpygonpo-

Boay 8. 3aTeM BOja MOJAeTcs 10

TpyGonposoay 9 B KoumeHcarop &.

Macno u3 oTaenuTenss ONyCKAaeTCs

B Kaprep Komnpeccopa. JKuakuit

(hpeoH HampaBiasieTcd B OCYIIHTEN]b

xunxoctd 10 u punptp 11, a 3atem

NPOXOAUT Yepe3 TenNoOOMEHHHK 2,

rfe IJOTOJHHTENBHO OXJaXIaercs,
Puc 911. IpuHuunuaipHasd cXema ¢peoHo- OXHOBPEeMEHHO MOJOrpeBas IMpoOXo-

BOM MOpPIUHEBOM XOJIOMHMJIBLROM MalIHHBI IAIHA HaBCTpeuy eMy (peoHOBBIH

nap. Hanee xuinkuii ¢peoH MOXBO-
AMTCS K TepMOpEryJHPYIOUIeMYy BEHTHJIO 12, KOTOPHIM YNpaB/IfET No gaBie-
HHIO Tepej KOMIPECCOPOM AATuuK I3, W HanpaBisercs BUcnaputeib 4, rae
HarpeBaeTcsi U KHUIIUT, OTHUMAs TeIJIO OT XOJIOJOHOCHTEJ S, TOCTYNalOLero no
tpyGonposony 15. Boaayx, KOTOpHIl MOXKeT NONACTh B aNNapaTypy, OTBOAUT-
csi no Tpy6onposoxam 16 u 17 B Bo3AyXooTAenuTenb 18 u nanee B aTMoce-
py uepe3 BeHTHIb I9.
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IMyuse 'TuanpbHas cxema NOPUIHEBOH aMMHUAYHOH MAIUMHBI  OTJHYAeTCS
OT C\eéMbl HPEOHOBOH VAIUKHBI OTCYTCTBHEM TeMIOOOMEHHMKA 2 H OCYLIHTE-
A RUHIKGCTA 1),

Pewuwn pabotel X0200UrbHOG MawUHbL  OTMpeRessieTcs TemImeparypavi
(B epad) 1) ucnapeHust XOJONH/IBHOTO arenta fo, IPHHAMAETCS HCXOAS H3
ycaosuit paborst CKB; 2) koHmeHcauwu f,, npuHEMaercs Ha 3—4° Boiue
TeMnepaTtypnl BOJBI, YXOASAUeH W3 KOHIEHCAaTOpOB; 3) mepeoxJaxAeHud
arenra Iy npunHvaercs Ha 1—2° Bbille HaYaJbHOH TeMIePATypH  BOMHL,
10 aBaeMofi B KOHAEHCaTophl.

CpaBHHBATh NPOH3BOLUTENLHOCTh XOJOLHABHBIX MALIUH MeXAYy coBoi
CIe1yer, TpUBOAST HX NMPOU3BOAMTENLHOCTH K OJHHAKOBBIM YCJOBHAM, T. ©
K ONMHAKOBLIM TeMIleDAaTypaM HCNApPeHHUs fy, BCACBIBAHUA [,., KOHIEHCALMH
{y, @ TaKhe h TeMIepPaType Nepel PEryaHPYIOUIUM BeHTHIEM L,

Pasnuuaor crenyiomue cpaBHUTCIbHbIE YCJIOBUA:

crandapruoie — fy= —15°C; t,, = —10°C; #,=30°C u t,= 25°C;

0as KOHOUUUORUPOBARUA 8030Yyxa — ty==5°C; {,. =15°C; ¢,=35°C u
¢, =30°C.

HOpMA.1bHble (IPUMEHSIOT penko) — th=—10°C; £, =25°C u ¢, =15°C.

BMecTo deTvipex cpaBHMTENbHBIN TEMIepaTyp 4acTo HOJb3YIOTCSl TOJb-
KO TpeMsi— {o, { H £, .

JleranpHblil pacuer XOoJOMMJILHOH MALIMHBL TPOH3BOXHTCH C [OMOLIBIO

CXEMBI XOJIOIHIBHOTO IAK/IA, KOTOPbIH OGBIYHO CTPOAT Ha {— lgP-guarpav-

Me (puc. 9.12). Ha npasoit mo- .

TPaHUYHO KPUBOH HAXOAST TOY- \ tepanst
o p |

Ky I, pyKoBOACTBYsiCb 3azaHuoil 4 \ -0 !
TeMnepaTtypoil KMIeHHs XJafua- \ s

u t. N 4 f=const
reita f. M3 aroit Touku mposo- N e [ ———— T,
IAT aguabary, XapaxkTepusyio- b [* NS4t
IyI0 cXKaTHEe MapoB B KOMIpec- 7 Z N
cope, 10 NepeceyeHHs: ¢ NPSIMOH, / \
XapaxTepusylonied INOCTOSHHOE /X,a,,,s, 8
JlaBieHue B KoHZeHcaTope P, / Jo S A
KOTOpO€ COOTBETCTBYET 3ajau- t,” 47 7 I
HOIl TeMmepaType KOHAGHCALMH P conot
xjnanaresra f,. B pesyabrare

b ————

[oNy4al0T TOYKY 2, XapakTepH-
3YOULyI0 apaMeTphl napos Puc. 9.12. Huka X0/10AMbHON MAIIHHBI B SHTAJb-

XJlaJlaTeHTa NPH BLIXOAE U3 KOM- nuitnoft i—lg P-AuarpaMme
1 —2 — anuabarHueckoe cxKaTHe; 2~ 2 — oXNaxKAeHUe
IIpeccopa. 8 KOHAeHCaTOpe mnpu £ =const; 2’ — 3 — KoHzenca-

Hpouecc B KOHIeHCarope H uag npr ¢ =const, 3 — 3 — nepeoxnaxuenue xaai-

nepeoxnaﬂmene H306pa>xat0T areHTa no 're.Mnepa'rypu t"; 3, 4 — npoccennposaHue
npﬂMOﬁ 2—3, KOTOpas XapakTe- npu z=const[.)m:n—e- Inp—“xwincpégstx.r;aﬁrema B Hcna-
pu3yercsd [MOCTOAHHBLIM J#aBJe-
HHeM Py ¥ TPeMs pas/JHYHBIMM TEMIepPaTypaMH: MOCTOSHHOMN TeMIepaTypolt
KOHJIEHCAHH Ha yuacTke 2'—3’, 60/ee BBHICOKON TeMIepaTypoil Napos Hocie
KoMmpeccopa fp u Gosiee HU3KOI TeMmepaTypoil IPH BLIXOIE KUIKOLO X.Ja-
AareHTa U3 NepeoxyaafuTens fa.

[Tonoxenne Touku 8 ompemensiercs nasjeHuem P, u TeMuepatrypon f3.
W3 TOuKH 3 NPOBOAAT BEPTHKAJLHYIO MPAMYIO 3—4, npeacTaBJAgONIYIO Ipo-
LlecC APOCCeJHPOBAHUSI B PEryJHPYIOLUIEM BEHTHJE IPH NOCTOSHHOH SHTAJb-
nuu i3=i,. [lonoxenue touxkn 4 onpegensercs NepecedeHHeM APSMBIX
[3 nu P().

M3 cxeMbl mpomecca HAaXOpAT: 6 Touke | — SHTANBOHIO i) B KKaxs/ke,
yAeabHblii 06bem napos Vi B m3/ke, nasnenue P, B x'Jcmu2;, & Touke 2 — 3u-
TANbUHIO iy B KKAA/Ke W NaBienue Py B kI/cM2; 6 TOMKe 8 — 3HTANBIHIO i3
B KKQA/K2; B TOYKe 8’ — 3HTAJBIHIO i, B KKQA[Kke; B TOUKe 4 — SHTANBIHIO
iy B KKaalke.
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Ha ocHoBanum 3TUX JaHHBIX OnpenesasitoT:
VJAEABHYIO XO0JIOA0IIPOU3BOAUTEAbHOCTD XJdadaresia

Go = I1 — Iy KKAA/KE; (9.9)

TEeNJ0BON SKBUBAJIEHT PAGOTHI CKATHS
Al = iy — i} KkKaa/ke, (9.10)

yaeJbHOe KOJHYECTBO TemJa, OTAAHHOE B KOHJEeHCATOpe M INepeoxJaaly-
Tede,
G = iy — I3 KKQA/KS; (9.11)
B TOM YuCJe B Nlepeoxyafuresne
qn = i3 — iy KKaa/Ke. (9.12)
DKOHOMHYHOCTb PAaBOTH! XOJOJMJIbHLIX KOMIPECCHOHHBLIX MAIIMH Xapak-

TepU3yeTcsl KOJHYECTBOM Tellsla, OTBOJAUMOIO Ha eqUHUNY 3aTpauyeHHoil pa-
GOTHI, TAK HA3LIBAEMBIM X0.400UAbHbIM KOIPPUYUEHTOM

g = LT (9.13)

ipg — Iy

Ha npaxtuxe mnsi 3To#l Hean MOJB3VIOTCS TaKXKe VIEAbHOH XOJ0A0NpPOo-
M3BOJAUTENBHOCTbIO MAaILKHHBL

K, = 860z, kxaa/kem. (9.14)
Bec xJyiazaredra, HupKyJAUpYIONIEro B MallkHe, ONPeLeasiioT 1o dopyyae
G = @ re/u, (9.15)

do

rie Qo — ofliee KoJaHUECTBO Tellsla, OTBOJIMOrO B HCIAPHTEe, B KKAAL/4.

UacoBoit o6beM MapoB XJajnareHTa, KOTOPbIE JOJKEH 3acachiBaTbcsl B
KOMIIpeccop 15 obecledeHus 33JaHHOH X0JOJONDPOU3BOIUTEILHOCTH, pa-
BEH:

V,= GV, n¥n, (9.16)

rae Vi —— yrenbHblit 06beM XOJOAMIBHOrO areHTa IpH YCJIOBHSX BcacblBaHHA NapoB B KuM-
npeccop B M¥/ke.

JeficTBHTeLHBIH 4acoBOM 00beM XJafareHTa NpPH YCJIOBHSIX BCachbiBa-
HUS, KOTOPHI MOXKET NOLATh JAHHLIII KOMIPECCOP, OilpexessieTCsi 4aCoBbIM
o6beMoM, omuchiBaeMbiM Tmopinuamu V¥V, B M3/4 (cM. xaraJgoru), u xoapou-
uneHtoM nogaun A=VyV,, daBasiomuMcs oTHOMmIEHMEM HeHCTBHTEJNbHOrO
KoJIMYecTBa NapoB areHra V,, MOcTynamoUIMX B KOMIpeccop, K TeopeTHde-
ckomy V,. Koadoduiuent A 3aBUCUT OT KOHCTPYKIIMH KOMIpPEccopa M Haxo-
TUTCS1 B CJIOXKHOH 3aBHCHMOCTH OT psina (akTopoB, HO NPH TMPOYHX DABHBIX
yCIOBHAX siBAderTca (GYHKUWel OTHOUIEHHs JaBJeHHH B KOHIEHCATOpe H HC-
napuresie

)

OpueHTHPOBOYHbIE JAHHbIE O BeJHYMHE A HpuUBeneHbl Ha puc. 9.13.
IIpu m3BecTHOH BesaHuHHE A BHIGOD XOJOAMJIBEOI'O KOMIpEccopa CJeTyer
NIPOH3BOLUTD, DYKOBOACTBYACh YCJIOBHEM

WV, >V, M. (9.17)

TennoBas Harpyska Ha KOH/JEHCATOP U NepeoxJaguTe]b ONpelessieTcs o
dbopmyae
Qe = G g, = G (iy — i3) KKaA/4. (9.18)
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Teopernyeckas MOUIHOCTD JBUraTesds JJsS NPUBOAZ XOJOAMILHON Mauld-
Hbl pasna-

— Qo
= %0 5. Ken. (9.19)

MomHoCTL aBHraTesell, KOTOPLIVE KOMIJIEKTYIOTCS XOJOAUJILHBIE MAaIly-
Hbl, IDUBOIUTCA B KaraJjorax.
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Puc 913 KoapduuuenTtsl nojadd KOMAOPSCCOPOB  {” PHCHTHPOBOUHBIE
JaHiibie)

a — aasi ppeonosnix Matnd (hpeou 12) 6 — Ara aMMHayHLIA MalWHE 6 — 174
MaabX (pEeoHOBBIX MalluH &-— JJf BEPTHKAaNbHBIX H V-06paskbix KOMIpPECCopuB
upd MepTBOM oGbeMe 5% (ycpedHeHMble HLaHHble NJs1 3HAYeHUH /), [ —c uyaco
BbIM 06BEMOM, ONMHUCHLIBAEMBIM IODPLIHSIMU V, =100 — 250 %4 2 — To 2Ke, mpH
V, =300+ 1250 w4, 3— 7o xe, mpu V, =90— 1250 #%/4, 4 —mapku AB 300
CO CKOpPOCTbIO BpalleHHusi 360 06/mun; 5 —To e, 480 o6/mun. 6 — mapku AY-150
CO CKOpPOCThIO BpamieHust 480 06/min 7 — 1o ke, 720 o6/mun, 8 — mapku 4AY-8 co
CKOPOCTBIO BpauieHHst 480 o6/mun 9 — 1o e, 960 06/mun, 10 — ycpenHeHHbie
RaHHBIE AJd A, I] — ycpelHeHHbie HaHHBle Aad 7

X0/1010NMPOU3BOAUTENLHOCTE KOMIPECCOPHOM XOJMOAMILHON MAaluMHbl VO-
x)et OblTh oIpejeseHa Takxke NyTeM Nlepepacyera HOMMHAJIbHOH (CTaHIapT-
HOH, HOPMAJ/ILHON MJH [/ KOHZMIMOHMDOBAHUS BO3AYyXa) MPOW3BOAHTENb-
HOCTH, KOTOPas Y4CcTo NPUBOAUTCA B Karajorax, B pabouyio Npou3BOAUTEND-
HoCTb 1o dhopmyJte

)
Q, = Q. oD kxanm, (9.20)
Ay qu
Tle Quu Qo — HoMudajbHas (kKarajnoxmuas) H pabouas XOJOKOTIPOM3BOINTEIBHOCTh XO-

JOAUJILHOH MallXHH B KKQA/4,
Ay M Ag— KO5GHUUEHTH NOAdud NPH HOMHHAJBHOH U pabouelt XOJOKOMPOH3BOII-
TEJbHOCTH,
qy = l1y — lg y— yJeJAbHAS XOJOAOTPOU3BOAHUTENLHOCTh XJAafareHTa NMpH HOMUHAJBHBIN YC
JIOBHSIX B KKaA[KZ,
Qo == 13 — {,— YAEnbHAsT XOJOLONpPOW3BOAUTENBHOCTh XAAaJAreHTa npu pafouux yCad-
BHSIX B KKa.i/Ke,
i1y ¥ i3 — 3HTAJbNUs XJajaregra B Touke I (cM. puc. 9 12) npH HOMHHAABHEIX H
pabounx YCIOBHAX B KKAA/KE;
i 4y W !4 — 9HTAJBOUA XJajarenta B Touke 4 (cM puc, 912) npum HOvHHAJBHBLIN H
paboulx ycAOBUSX B KKaA[Ke.
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OcHoBHBIE JahHble 0 XOJNOAUIbHLIX KOMIPECCODHEIX CTAHIHAX, pagoralo-
wHux Ha ¢peone-12, npousBoaurensuoctsio or 0,06 1o 28,8 Man kxaxs/u, npu
1emneparypax ucnapedus 2°C u konzencauuu 35°C npuBeneHsl 110 MaTepHa-
jgaMm BHHUWXonoavaw 8 taba 9.3, a maHHbBle O KOMIPECCOPHBIX aMVHAYHEBIA
CTAaHUHAX NPOU3BOAUTEIbHOCTBIO OT 0,37 mo 37,6 MJH. KkaA/4 Npu Tevinepa-
1ypax ucnapenus 0° u kongencauuu 35°C rakxe no marepuanam BHHMHXo-
JIOAMAII OpHUBEAEHB! B Ta01. 9 4.

Ta6auma 93

OCHOBHLIE JaHHBIE O XO0J0JMABHBIX KOMNPECCOPHLIX CTaHUHMAX, paGoTaiowux Ha peone-12,
npu TeMmeparype ucnapenus 2°C u temnepartype Koujpencauuu 35°C

XoJoaonpous- i MoLUHOCTb
BOAHUTEJNBbHOCTDb B K8m P&Cxon Hnomanb.
B ThiC KKa4/4 Uncao | g, _ BoAbl |3aHMMaeMasi
Tun va- |o60p0 q:g_i; IpHU 1O-|YCTaHOBKOH|  Crenens aBToMarusza
cran- Kb TOB | mammmn cra. |ROTPEBE B MalliH IHH YCTalOBKH
UK | OfHOH B MUH norpe6- ioa Ha % HOM aa;ne,
l&faoﬂ-) MaLIyHB nsemas nennas | B 4 B M
60 30 960 2 14 20 16} 48 Iloanocthio aBTOMa-
90| 30 960 | 3 21 30 24 75 TH3HPOBAHHAA C
89| 44,5 | XM-®B | 1440 2 21 28 24 48 aBTOMaTHYeCKOoH
133,5] 44,5 -20 1440 3 31,5 42 36 75 samuroii Hansop
| 11 ePHOAUYECKHI
120 60 960 2 28 40 31 60 To xe
180 60 960 3 42 60 47 78
196 98 | XM-®Y-| 1440 2 41 56 47 60
294 98 -40 1440 3 62 84 70 78
|
240| 120 | 960 2 56 80 55 60 »
360| 120 960 3 84 120 83 108
340| 170 XM- 1440 2 94 110 93 60
510 170 | dYVY-80 | 1440 3 135| 165 140 108
Ilyck ycranoBku
580| 290 720 | 2 146| 150| 135| 144 JCK §
870| 290 720 | 3 204| 225| 280| 162 Bpydiylo, BBIKIIO-
780| 390 , ®Y-175 1 960 | 2 182| 200| 185| 144 iy g
1170 390 960 | 3 273| 300| 275| 162 €cKoe. ABTOMATH-
YeCKH MOAMepXKH-
BaeT TeMIeparypy
OXJIaxXRaeMoH BO-
xel. MMeer aBTo-
MaTHYeCKYIo 3altd-
TY
1900 | 1900 I 1 640 800 485 324 To xe
3800 | 1900 | XT-M®D- 2 1280 1600 970 360
5700 1900! -235 3 1920 2400| 1455 540
7 200 | 3600 ‘ 2 2720| 3000 1900 360 »
10800 | 3600 3 4080 4500| 2850 540
14400} 3600 XTM 2-1-4000 4 5440 6 000 | 3800 864
18 000 | 3600 5 6800] 7500| 4750| 1080
21600 | 3600 6 8160| 9000] 5700 1188
28 800 | 3600 8 |10880|12000| 7600| 1440

7. ABCOPBLLHOHHBIE XOJOANJNbHBLIE YCTAHOBKH

[1s cucTev KOHAMIMOHMPOBAHHA BO3JyXa BecbMa IePCIEKTHBHO NMpHMe-
HeHHe XOJOAHJbHBIX MalIMH a0COpOLUMOHHOIO THIA, HCMOJB3YIOIHX HH3KO-
MOTEHIHAIbROE Tensao. AGCOPOUMOHHBIE XOMOIH/IbHEIE MAIIXHBL paGoTaioT
Ha GHHApHBIX CMECSX, KOTOPble IPH OJMHAKOBOM IAaBJCHUH HMEIOT Pe3KO OT-
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Ocnonnpte fahibie 0 XOAOAMALMBIX KOMAPECCOPHBIX CTAMIMAX,
npu Temnepartype ucnapenust 0° u Temmepatype koniaencauun 35°C

pabotaiomnx Ha AMMHAKE

Ta6aunua 94‘

Xo0JI0011 POH 3BOIH - MoulHocTs B K8m HcnapuTesn KOXY- KoupeHcaTop Ko- flnowaak, 3aHuMa-
Tem’*"c‘ic;;/f TeIC. | Pacxox XOTpYGunift KYXOTpY Bitbilt eMan ygTﬁ:’"“Oﬁ'
. o Tun oﬁl:f;;‘:;’ ko BOABI TIPH - T, T CremeHb aBTOMATH-
MALUKUHE! TOB :{Z‘;’]‘:g noTpe6as- | yeTanos- ﬂollllg"ggBe salliH YCTaHOBKH
cramnt | omet, o | e | wS | wema | S e | o beere | e,
370 185 AB-100 960 2 92 110 90 90 KT 1 140 xtr 1 54 65 | Ilyck Bpyunyio,
580 290 AY-200 720 2 136 150 140 140 ukT 1 180 ktr 1 54 65 | BoIKJIOUEHHE aBTO-
870 290 AY-200 720 3 204 225 200 180 uxt 1 140 xtr 2 72 120 | matuvyeckoe. ABTO-
1180 590 AYY-400 720 2 270 320 280 | 140 mxr | 2 180 kTr 2 90 120 | maTuuecku NoAzep-
1770 590 AYY-400 720 3 405 480 420 | 250 kT | 2 | 300 KTr 2 108 144 | xuBaeT TeMnepary-
2360 590 AYY-400 720 4 540 640 570 | 180 ukr | 3 | 250 ktr | 3 180 160 | py oxsaxmaeMof
2 340 780 AYY-400 960 3 522 600 560 | 180 mxr | 3 250 KT 3 108 180 | Boaw!
3120 780 AYY-400 960 4 696 800 720 | 180 ukr 4 250 xtr 4 180 180
2300 1150 AO-600* — 2 470 640 530 | 300 ukT 2 300 krr 2 288 168
3450 1150 AQ-600* — 3 705 960 800 | 300 mKkT 2 300 xtr 2 360 216 | Pyunoe ymnpaB/eHne
4170 2250 AQ-1200* — 2 940 1260 975 | 600 ukt 2 600 xtr 2 288 168
6 300 2250 AQ-1200* — 3 1410 1 890 1465 | 600 ukr 3 600 k1T 3 360 200
8350 2250 AQ-1200* — 4 1 880 2520 1950 | 600 mKT 4 600 xTr 4 432 330
10 450 2250 AQ-1200* — 5 2230 3150 2440 | 600 uxT 4 600 kT 5 504 400
12500 29250 AQ-1200* — 6 2820 3780 2925 | 600 ukT 6 600 xrr 6 575 460
9400 4700 TKA-735%* — 2 2 86(; 3 000 2500 | 600 ukr | 4 800 xtr 2 432 216 | ITyck u BHIKJIOUYE-
14 100 4700 TKA-735%* — 3 4290 4 500 3750 | 600 ukr | 6 800 x1r 3 540 338 | ume Bpyunywo. Ila-
18 800 4700 TKA-735%* — 4 5720 6 000 5000 | 600 uxT | 8 800 xtr 4 756 455 | paMeTpbl IOAJAEDXKH-
23 500 4700 TKA-735%* — 5 7 150 7 500 $250 | 600 ukt | 10 800 xTr 5 864 572 | BaloTCs aBTOMAaTH-
28 200 4700 TKA-735** — 6 8 580 9 000 7500 | 600 uxr | 12 800 ktr 6 972 702 | uyeckd. HMmeeTtcs
32900 4700 TKA-735** — 7 10010 10 500 8750 | 600 uxt | 14 800 xTr 7 1080 793 | aBTO3a3lHUTA
37 600 4700 TKA-735** — 8 11 440 12 000 10000 | 600 ukt | I6 800 kTr 8 1292 936

¢ IopiuHeBble OMMO3WTHbLIE KUMIPECCOPbI

** TypGoKoMMpeccophl.




AMUAONMecs TevIepaTypbl KuIieHus, NPU 3T0M Oosiee JIErKO KMIAmUY KOV~
NMOHEHT CAYXKHT XOJOJAUJbHBIM 4areHToM, a TPYAHO KuOAmui— a6copbes-
TOM

Jlyumeii aGCcopOUMOHHON XOMONUIbHON MallMHOIl B HACTOslee BpeMsA
cunraerca 6pomucto autueBas (puc 9 14) XonoausibHbLIM areHTOM AB.JIAET-
cst Boja, a abcopGeHToM — BOAHLIT pacTBOp GPOMUCTOIO JIHTHA

A Saryym-nacocy
£ Hzpodupwu

-

Hs nowBuyuvonesob

K Baryym wacocy

H3 2padupru | Tennonocumens
————
e i
K wonduyuorepam

Puc 914 Ilpunnunuaiasuas cxeMa aGCcopOGuHOHHOK OPOMHCTO JliTHE
BOM XOJIOAUILHOU MalllHHHL

B xunaTu/bHMKe-TeHepaTope / NPOU3BOIMTCA KuIlsiueHHe pacTBopa Opo-
MHCTOTO JIUTUSA 3a cueT Q. B KKaa/4 TeNja, KOTOpoe NOJNY4aroT OT BOASHOTO
napa uau ropsuefi BOJABI, N0JaBaeMbIX B 3MeeBHK 2 Ilapnl BoAbl mpu MOCTO-
SHHOM AABJEHHA KOHJEHCAIMHM TOCTYNAIOT B KOHJAEHCATOP J, I1e OTBOAUTCS
Q. B KKaa/4 TemJa 3a CuUeT OXJAaKAalOIeH BOABI, NOABOAHMON B 3VMEEBHUK
10 TpyOONpPOBOAY U3 IPaTUPHH 3aTeM CKOHIAEHCHDOBABIIAsICS BOLA H3 amna-
para 3 uepe3 THAPABJIHYECKUl 3aTBOP OTBOAUTCA B HCIApHTe b 4, rie pas-
6pblaruBaercsl BoAa, NocTynamouas K3 KoHAuIMOHepoB HMcmaputeab coeln-
HeH ¢ abcopbepoM 5, B KOTOPOM YIPYTOCTh BOJSIHBIX NAPOB HHXKE YyIPYTOCTH
napoB B Hclaputese BciencTBue 3TOro B HCIapHTeNe NPOUCXOAUT HCHADA-
HHE YaCTH MOCTYNHBIIEH B HEro BOABI M3 KOHAUIMOHEDPOB H OXJaXKAEHHE 34
3TOT CyeT OCTaJbHOM Macchl Boabl OxJaxkaeHEHas BOAA HACOCOM 6 moxaer.d
K KOHIuUHOHEpaM

Boastsle napsl #3 ucnapuress 4 noctynaimt B abcopbep 5, rie norgoma-
10TCSL pacTBOpPOM OpoMmucroro Jutus Menbmas yacrs c1aboro pacrsopa us
aBcopbepa nozaercda Hacocom 7 uepes Tem1000MeHHHK 8 B reneparop I aas
BBITapUBaHHUA, a GOJIbIIASA YACTb TEM JKe HAcOCOM 7 Hampasjgercd o0paTHO
B aGcopGep & Cunalblil pacTBOop pa3OphiaTHBaercs depe3 (OPCYHKH B CMeECH
C KOHIEHTPHDOBAHHBIV PACTBODOM OpPOVHCTOrO JHTHA, ITOJaBaeMbIM M3 re-
nmepatopa HacocoM 9 uepe3 TensooOMeHHUK 8, Tle KOHIEHTPHPOBAHHBIA pac-
TBOp OXJaxkjaaercs, HarpeBas cjaalblil pacTBOp, HAYIIHH B reseparop

[TapoBo3aymnas cMech U3 KOHIeHcaTopa 3 U abcopbepa 5 OTBOAUTCA Ba-
KyyM HAacOCOM, MOJJePKUBAIOIAM pa3pekeHHe B 3THX anmaparax A6copo-
0Us B anllapare 5 CONPOBOXKIAETCA BblAeJEHUEM @, B KKaA/4 Telja, KOTO-
poe OTBOAMTCH OXJaxKAalollell BOAOH, NOCTyNalOIEe! U3 TpaiupHH

Ouenkv addexTuBHOCTH a6COpOIHOHHON XOJOAHABHON MAIIMHBI IPOH3BO-
IAT ¢ IOVOIBIO TeNI0BOro Ko3dpduunerra

(1]
= —% o~ G (9 21)
Q +Qu Q
rie  Qp— X01070MPOU3BOAUTENLHOCTE MALIUHBL B KKAA[4,
Q. — KOJHYyecTBO Tellja, MOJBeAeHHOT0 B XKHIATUIBHUK FeHepaTop, B Kxaafu,
Q, — TemIOBOM KBMBaJEHT PabOTHl Hacoca B KKaAA[4, BeJIHUHHOA <KOTOPOr0 YacTo
npeHe6peraioT BCASACTBHE €& HE3HAUHTEIbHOCTH
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AGcop6u.10HHBle GPOMUCTO-IUTHEBblE YCTAHOBKH 3SKOHOMMYHEH mapo-
KEKTOPHBIN 110 PACXOAY TelJa B UeTblpe pasa, o PacXopy BOAbl IJd OX-
JaXKIeHUs KOHJEHCATOPOB B [ABa pasa, HO xapaKrepuaylorcs GOJbLIOA KOp-
PO3MOHHOM aKTHBHOCTBIO XJ1alareHra.

B CCCP wusrorosasiorcss Gpomucro-iuruensie Matuael ABXM-2 npowus-
BOJMTEJbHOCTBIO 2,5 MJH. KKQA[Y.

& MAPO3)XEKTOPHBIE XOJIOAUJbHbIE YCTAHOBKH

ITapo3:KeKTOPHBIE XOJOAM/JIbHbIE YyCTAHOBKM BBINYCKAIOTCA ABYX OCHOB-
HBIX THIOB——C [OBEPXHOCTHBIMH M 0apOMeTPHUECKHMH CMEIIHBAIOUINMU
KOHIEHCATOPaMH.

[IpunnunuanbHas cxeMa Napo9KeKTOPHBIX MamuH, npuMerseMblx B CKB,
nipuBenena na puc. 9.15. Oxnaxknaemas Boja 1noctynaer B ucnapurean [ de-
pe3 pasGpblaruBatomee ycrpoiictBo 2 H HacocoM 3 mojaercss NOoTpebHTeNIo.
Pacxon Boabl perysnupyercs kiaananoM 4. B ucnapurene cosgaercd paspe-
JKeHuée BCJAeNCTBHE OTCACHIBAHMA IAPOB BOJABl X BO3/yXa NAPOBBIM 3KEKIO-
pom 5. PaGouuit u orcacblBaeMblH M3 HCHapuTels Nap KOHAEHCHpPYeTCd B
KOHeHcaTOpe 6, OTAABasA TEIJO OXJaxKjaawmouled BoJe, NOCTyNnalolled H yXo-
JAsued no TpyGonposoxam 6’ u 6”.

Puc. 915 Cxema Mapo3XeXKTODHOR MalIMHBI C [OBEPXHOCTHHIMH KOHIEHCATOpPaMH

Bosnyx orcachiBaeTcsi U3 KOHJAEHCATOPa BCIIOMOTAaTEIbHBIMH 3KEKTOPa-
mu 7 u 9. [1pustom nap us sxxekropa 7 nanpasisiercd B KOHpeHcatop 8, a
u3 smexropa 9 — B konnencatop 10. Konnencar nocrynaer uepe3 atmoctep-
HBIA Kjaanad /] ¥ HeBo3BpaTHBIN kaanaH /2 B OCHOBHOH KOHJAEHcaTOp 6, OT-
KyJda #acoc I3 nojaer KOHAEHCAT B KOTeJbHYIO uepe3 Kjaamad /4 M yactuu-
HO Ha BOCHOJHeHWe yOBIIH BOABI B Hcmapurese ] uepes MONJABKOBLIH KJa-
naf I5. YcranoBka ¢ 6apoMeTpHYeCKHMY CMEIIHBAIOUMMH KOHIEHCATOPAVIH
MaJo OTJMYAeTCS OT ONMCAHHON BLINIE.

OcHoBHble JaHHBle O XOJOAHJIBHBIX CTAHUUAX C MAPO3KEKTOPHBIMH Ma-
wrHaMu no Martepuanam BHHMMWXomoamam npusemensl B Taba. 9.5.
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Ta6nuwa 95

OcHoBHbIe JAaHHBIE O XOJOJUJAbHLIX NAPOIXKEKTOPHLIX CTAHUUAX

| - i) .

. URS LR , : M 3
Wasorte, T | & | &3 88 2,18 wem | 2.
HOCTB B THIC 2 |8 e | @ Ko | g5 | > §%

KKaafu _ = « S § © o B £3 | = o | § § z
a ] -
= BB |BE|ey| = EEldz|a¥ 2 E | i3
-~ = g 3 2. =X ‘“sg L a as
Se | Z2 0 E | 3 |3 |38 | g8 5 2| 5% 52 ¢ | 5 -
58 o= = 4 =~ m a4 Hm [V} B o g aolS =Y > o5
[ 1800 | 24 | 300 | 108 }
290 ' 17516 119750 |28 | 300 | 108 | 16 | 20 |pyypoe
(3600 | 24 | 600 216 peryJinpo-
580 | 290 {5-3,| 2 4 350 6 | 5500 28 1600 | 216 32 40 |panne
870 3 525 | 6 | 5400 | 24 | 900 | 324 | 48 | 60
1 740 11 | 14
970 1 125 | 7 400* | 38 1740 | 60
1 | 14800 13 ‘ 20 |To e
1940 | 970 |11-3] 2 |13 | 250 | 7 800* | 38 (3480 | 80
1 | 22200 21 | 34
2810 3 375 | 7 1200* | 38 (5220 | 130
i | 29600 26 40
3870 4 500 | 7 1600* | 38 (6960 | 150
|
3970 2 700 | 6,5 | 25000 | 30 13200 | 288 | 185 | 220 »
5955 (2000 | 12-3] 3 | 9 (1050 | 6,5 | 37500 | 30 4800 | 432 | 208 | 265
7940 4 1400 | 6,5 | 50000 | 30 |6400 | 576 | 330 1 440

* Jlast BcmoMOTaTe BHBLIX 5XKEeKTODOB.

9. PASMELLEHHUE ®PEOHOBbIX U AMMHAYHDbIX
XOJIOOUJIbHBIX YCTAHOBOK

D peorosole X0200UAbHbIE YCTAHOBKIL 110 YCJIOBHAM TEXHHKH 6€30MacHOCTH:
B 3aBHCHMOCTH OT YacOBOTO 00beMa, OMUCHIBAEMOrO MOPITHSIMH KOMTpecco-
pa, neJdaTcd Ha ueTbipe Tpymnel’ rpynna A—~6oaee 150 #3/4, rpynna b — or
25 no 150 m%/u; rpynna B -—or 1 xo 25 #3/4; rpynna I — menee 1 m3/a.

[Ipn ycranoBke ABYX KOMIPEOCOPOB B OXHOM HOMELIEHHH rpyifa ycra-
HOBKY onpezaensercss mo OGOJblIeMy KOMIpeccopy, Npu Tpex u §ojee KOM'-
peccopax — 110 CYMMapHOH UX NPOHU3BOAUTENbHOCTH.

Yeranosku epynnor A HOMXKHBE!L ObITb DACIOJOXKEHBl B CIELHAIbHOM Ma-
HIHHHOM OTJAeNeHHH. MalluHHbBle OTAENEHHS 3ampellaeTcs pPas3viematb BOJII-
34 3pHUTEJNbHBIX 3aJ0B, (pole, Mara3uHoB, NOMeUIeHHHA ¢ GONbHBIMH ¥ IeTb-
MH. 3anpelnaercd TakXkKe paclionararb MallHHHblE OTAEJEHHS 101 yKas3aH-
HbIMH TTOVIEIleHUSMH.

Ycranosku epynn b u B 10/KHBl BHIHOCHTBCS H3 pabouero movielleHusa
TOJIBKO B TOM CJyuae, ecJH OHU coxep:xar Gosee 0,5 xe dpeona na 1| M 06b-
eMa 3TOro NOMEIEHHs, eCaH OTAeNbHbIE YacTH 3THX YCTAHOBOK HAXOAATCH B
APYIOM TOMeIleHHH, TO B pacuer NPUHUMAETCH TOJNbKO MeHbllee H3 NMoveule-
uuil Mx Henb3a pasMenath Ha JIECTHHIAX, JECTHHUHBIX IJIOLIATIRAX M 0O
JIECTHHLAMH.

Yeranosxu epynnee b Heab3st pacnosaraTe BOJH3M BXOLHBIN TBepel, B
BecTHGOMAX U doile.

¥cranosxku epynnve B 3anpemaercst pacnosarartb Ha pacCTOSHHH MeHee-
2,5 4 OT MOBepXHOCTeH, HMeIOUINX TeMneparypy csuiie 350°C, wiu ot mpu-
f0p0B C OTKPBITBIV JIAMEHEM.
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B mamuaHOM OTAe/NeHHH HeOOGXOAMMO YCTPORCTBO NPHTOYHOH BEHTHJSA-
UMM C IBYXKPATHLIM OOMEHOM M BBITSKHOH BEHTHIAIHH C HATHKPATHBIM 00-
VIEHOM BO31YyXa NpH BHITSKKe M3 HHXKHell 30HBI (TpexxparHbili o6MeH OTHO-
CHTCH K aBapUUHOMN BBITSKHON BEHTHJIAIIHH).

HenocpemcTBeHHoe oxJaXKAeHHe Bo3Ayxa (peoHoM B [0OBEPXHOCTHBIX
BO31yXOOXJANUTeNAX paspemiaercs, eclu KOJHYeCTBO PpeoHa B YCTaHOBKe
ne npesbimaer 0,5 k2 Ha | M3 MeHbUIeTo H3 OOCAYyXKHUBaeMbIX NOMeIleHHH.

Ammuauroie x0100ULbHbIE YCTAHOBKY CIeAYET Pa3MellaTh B COeNHAIbHOM
VIaUIHHHOM OTHEJEeHHWH HJIH KOMIPECCOPHOM 3aJje C HecropaeMbIMH UJIH TPyI-
HOCTOpaeMBIMM HAPYIKHBIMHM OTPAXKAEHHAMH M JONYyCKaeTcs PacCno/aaraTh B
IepBOM 3TaxKe HEKOTOPHIX NPOH3BOACTBEHHBIX 3J1aHUI

BricoTa MalingHOrO OTAENEHHS AOJKHA OBITb He MeHee 4 wm (B uHCTOTE).
B pekoHCTPYUDYEMBIX MAUIMHHBIX OTHAEJEHHNX JONYyCKaercs BHICOTA He Me-
nee 3,5 M. BricoTa annapaTHOTO OTHeJeHHs], TAe YCTaHABINBAIOTCA KOH 1eH-
caTOphl, HCIAPUTEIH, HACOCH ¥ OAKH, AJS BHOBb CTPOSIINXCSA CTAHIUH NOMK-
Ha ObITh He Menee 3,5 # B UMCTOTe, a RIS DEKOHCTPYyMDPYEMBIX — 3 M.

Hap MaumvHHBIM OTAeJNEeHHeM, KOMIPECCOPHLIM 3aJ0M M anNapaTHbIM OT-
geseHHeM, 00OpYHOBAHHBIMH AMMHAUHBIMH NpHOOpPaMH, H.I¥ B HPSAMOM CO-
CeJCTBE C HUMH He JOJ/DKHBl paclojaratbCs KuJble IOVelleHHs, 60abHHIB,
IUIKOJIBI, IETCKUE IOMA, AYIHTOPHH, 3DUTENBHbBIE U CTOJMOBBIE 3aJHl, (olie, Ma-
ra3yuHbl ¥ NoMelleHus ¢ SOIbIAM CKOMJIEHHeV Jiofel

ManinHHaoe OTAENeHHe aMMHAUYHBIX XOJ0IUJbHBIX CTAHUHH MO HOXADHOIE
ONAacCHOCTH OTHOCHTCS K Kareropuu b.

OnHa 13 OCHOBHBIX NPHYHMH B3PHIBOB B XOJOAUJIBHBIX aVMHUAUHBIX yCTa-
HOBKAx — IONaJaHue BO3[yXxa B CHCTEMY U NOBbIIIEHHe TeMIepaTypsl B ai-
naparax 4o Tevnepatypbl caMOBOCIJIaMeHeHHS BO3IyIHO-aMMHAYHOH cMe-
cH, IPY 3TOM JaBJEHME 1P B3PHIBE aMMUaKa MOKeET T0CTUrHYTb 3,5 ki /cm2.

Temneparypa BcnblIIKM aMMuaxa cocrasiafer —2°C, a temmeparypa ca-
moBocnameneduss 650°C. Huxuull ¥ BepxHHii Npefelbl B3PHIBOONACHDLIX
KOHLEeHTpamui paBHul 92—190 2/m3,

B nomenieHHAX XOMOLMJIbHBIX aMMHAUHBIX CTAHIHH TOJKHO NMPHMEHSITDL-
cd 37eKTpoo0Opya0BaHNE BO B3PbIBOGE30NACHOM HCIOJHEHHH, KOTOPOE MO-
/KeT BBIeDXKaTb MaKCHMalbHOe HaBJeHHe BHYTPeHHero B3peiBa. B orxesb-
HBIX CJydasx JONYCKaeTcsd MCIOJb30BaHUe 3JeKTpoiBurarenelt tuna AO.

Maumanoe (KOMIpecCOpHOE) H anmapaTHOe OTHeNeHHsl aMMHAYHBIX XO-
JOIUJBHBIX YCTAHOBOK, B CHCTEME KOTODBIX uMeercsa Oosee 300 k2 aMMHaxa,
JAOJXKHBI UMETh MCKYCCTBEHHYIO IPHTOYHYIO BEHTHJSIUIO C NOAOTPEBOM BO3-
1yXa B X0J0JHOe BpeMs roma, ob6ecneynBalonlyio IBYXKpaTHHI 06MeH BO3IY-
xa B | 4, BHITAXKHYIO BEHTHJIANHIO C TPEXKDATHBIM OOV eHOM BO31yxa B | #H
aBApPHHHYI0O BEHTHJISAIHNIO C CeMHKpPATHBIM o6MeHoMm Bo3xyxa B | 4. Ecau 8
cucreme umeerca medee 300 x2 aMMHaxa, TO YCTPAHBAETCA BEHTHJISLMS
TOJIBKO BHITSI)KHASI C TPeXKpAaTHBIM 00MeHOM BO3/lyxa B | «, OHa Ke aBJseT-
cs u aBapuitnoin (cMm. CHull 11-11.2-62).

10. HCNMOJIb30BAHHUE 3®®EKTA PAHKA
AJSI AHAUBUAYAJbHOIO KOHAHLLHOHUPOBAHMUS
BO31YXA

Cnoco® 0OHOBPEMEHHOTO NOJYUYEHHS TEHJOTO X XOJONHOTO BO3AyxXa C Ho-
VIOLIbIO BUXPEBOH TPyO6Hl GBLI NPEANOXKeH HHXKEHepOM-Meraayprov PaHkowm
B 1933 r u 3anarenrosan Bo ®panuuu u CIUIA. Teopua mpouecca paspaGo-
1ada v onyonukoBana B CIOA B 1945 r. Xuabmem, Annapartel, B KOTOPBIX
ucnoan3yercs adgdekr Parka, B nHacrosuiee BpeMs HasbiBawT TpyGamu Pan-
Ka, Tpy6amMu Xumbilla, BUXPEBHIMH TPy6aMU WM BUXPEBLIMHM  XOJOLHUJILHU-
KaVH,

B CIIA npoussoacrBoM 3THX Tpy6 3anumaercss psax ¢upm. OHu BoInmyC-
KaloT BUXpeBBie TPYOBl AJ151 MOJAyYeHHs X0Ji0[a B 1a0OpaTopHaX, a B mOCae-
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Hee BpeMs — IJIS HHAUBHIYAJIBHOTO OXJAXKACHHS TOJNOBHLIX LUJEMOB, JKH/e-
T0B, cKadaHAPOB U NPONU3BOACTBeHHON omexAnl MaBectHo, uro B CIIA 3Kc-
nayatupylorea okodso 15000 Buxpessix rpyo6.
B Ascrpanun BuxpeBble TPyOB Hayadu NPHMEHATb [JA OXJaXKAEHHS
0JeX bl pabounx ropsiuux LEeXOB.
Buxpesas TpyGa uMeeT nuamerp 0Kono 32 mm W IAuHY Okoao 250 mm.
B neBmiit xOHen TpyOBl Yepe3 TAHTEHNUUAJbHO DacIlOJNOXKeHHBle comaa, obpa-
3yIoll(iie BMECTE C pPaclpefelHTeNbHBIM KOJbIOM CBOe0GpasHyio TypOuny 623
BpallaIOIUXCA YyacTed, Nogaercsd cXKaTblil NIPOPUALTPOBAHHBIN H OCYIUEHHBIH
BO3IYX C naBiaeHueM 7 aru ¥ remneparypor 28°C. Ha srom ke KOHIE Tpy-
OBl MMeeTcd BBLIXOJIHOE OTBEpPCTHE, CeueHHe KOTODOTO 3apaHee pPAacCUUTAHO.
B npaBom konle TpyObl TakxKe HMeeTCs BBIXOZHOE OTBEPCTHe, cHAOXKeHHOoe
peryaupoBOYHBIM KJalaHoM. BoagyuiHbiil NOTOK npuoGperaer BHAUaJe CKO-
poctb Bpauenud okoao 500000 o6/mux, a 3areM CKOpocTh BpalleHHs NOCTH-
1aet 5000000 06/nun. Uepes 1eHTPAIbHO PACNoNOKeHHOE JeBOE OTBEpPCTHE
BBLIXOTHT OXJaxKIeHHBIH BO3AYyX ¢ TeMmIeparypoll nopsnka 4,4°C, a wuepes
npaBoe OTBepCcTHe — ropsAunii Bo3ayx ¢ remneparypoit 132°C. CooTHoueHHe
KOJMYeCTB BO3AVXa, BHITEKAWIIEro Yepe3 OTBEPCTHHA, Deryaupyercs Kiaala-
yoM. OGBIUHO XOJOMHOTO BO3Ayxa ypaasercsa 75%, a ropauero—25%
®yaron (CIHA) obwscuser sddexr Panka caexyomum obpasom. [Tocry-
namoimui B TpyOy N0 KacaTenbHON HOTOK CXKAaTOT0 BO31YyXad, BHIXOAHA H3 CO-
nej, o6pasyer nouTd cBOOOAHBIE BUXPb, YIVIOBAS CKOPOCTH BPAUIEHHA KOTO-
poro mana y nepudepun u BecbMa BeJHKA Y OCH. TpeHHe MeXAYy CJA0AMU
BO3JyXa NPHUBOAUT K TOMY, UTO CKOPOCTb BpAllleHHS BCeH Maccel BO3AYXa
CTpEeMHTCA K BLIDABHHMBAHHIO, T. €. 110 MeDe [IBHXKEHHs BO3AyXa BIOMb TPY-
Obl BO BHYTPEHHHX €ro CJ0AX CKODOCTb NMajfaeT, a BO BHEIIHHX BO3pacTaer.
Cogepmiaercst paboTa, HanpasJedHas OT UeHTpa K Nepudepun. B 10 Ke Bpe-
Ms OT BHEUIHHX CJIOeB K BHYTPEHHHUM, HMEIOLIUM BCJAENCTBHE pacuinpeHus 6o-
Jlee HU3KYIO TeMIepatypy, nepefaercs renio. OaHako MOTOK Telja MO CBOeH
BEJMYMHE MeHbllle KOJHUecTBA MepefaBaeMOH KHHETHUYECKOH SHepruu.
Bremnune caou, noiyuas 6osbllle KHHETHYECKOH 3HEPTHH, UeM OTAABaemMoe
UMM KOJHYECTBO TeIlTa, BCJAEACTBHE TpelHsl NOBbIIIAIOT CBOIO TeMIIepaTypy,
T. € M30BITOK SHEPTHH BBI3bIBAET HATPEB BO3JYyXa, NOCTYyNAIOIIEro #3 Kiama-
Ha [Torox Bo3xvxa CHJAbHO TYPOYJH3HPOBAH, CKOPOCTb BHXPS HpeBHIIIAET
CKODOCTb 3BYKa
Husmras pocruxkuMasg TeMlepaTypa XOJOLHOTO BO3AYXa MOXKET OBITh Ofl-
peleneHa U3 ypaBHeHHs
To \ [ Py (k=1 &
( T ) ( Py j ’
rae Ty u Py— abcotiotnas temneparypa B °K u nasnenne B kI /cm® NOABOAHMOro K Tpy-
6e BO3aYXA;
Ty u Py — coorBercTBeHHO abcomoTHaq Tevneparypa 8 °K u naenenne B Al/cm? xo-
JIOXHOTIO BO3AYXd, YXOOALIEro H3 prﬁbl,
k =cp [cy — mokasareb agnabaTsl,
CP H CV — COOTBETCTBEHHO YAeJNbHbIE TEN{IOEMKOCTH BO3AyXa IpH NIOCTOAHHBIX JAaB-
JdeHHd 4 o0beMe

Henocrathn BuxpeBbIX TPY6 — HU3KHI KO3bdHIKHEHT NONE3HOr0 AelicT-
BUST U 3HAYMTENbHAs NMOTPEOHOCTh B CKATOM BO3Ayxe. VIMEHHO HO3TOMY 3TH
TpyGbl He HAULIW NMPUVEHEHHS B MOIIHBIX XOJONWU/JBHBIX YCTAHOBKAX U HC-
TOJb3YIOTCA MOKA TOJLKO B HEOONBIINX Na60PATOPHEIX YCTAHOBKAX, 4 TaKkKe
JJISL OXJ1aKJeHus TPOU3BOLACTBEHHBIX KOCTIOMOB.

B mocaexnev ciydae pabouuil ropsduero uexa OfeBaerTcsd B MOKPHITHIA
aJIOMHHHEBOH KDPAaCKOH 3al[HTHBIH KOCTIOM C IDHKDENJIEHHOH K MOSICHOMY
pemHIO BuxpeBoil TpyGoil Tpyba npucoeauHeHa TrMOKHM ILTAHTOM K HCTOU-
HUKY CXKaroro Bo3ayxa. XoJOAHBIH BO3AYyX, BHIXOAAIIUE U3 TPYOBI, mocTyna-
eT K ULIeMy, ropsuuil BO3AyX BuiOpachiaercs B LexX. CTeNeHb OXMAXKAEHHS
BO31YXa H3MEHseTcs ¢ MOMOLUIBIO BHIIYCKHOTO KJanaHa.
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Ha oguoro pabouero pacxoayercs 10—25 3 cxkaroro Bosayxa B | mun.
3710 KOMHUUECTBO PABHO NPOH3BOLUTEJNBLHOCTH KOMIpeccopa, AJds NPHUBOAA KO-
TOpOro rpeGyercs 3/J1eKTPOABHIATEb MOIIHOCTbIO 2,9—4,4 k8T,

PaGora napg cosepuiencrBosanueM BuxpeBbix Tpyb Begercs B CCCP u
CIIA.

I'masa 10.

PETYJIMPOBAHUE ITAPAMETPOB BO31Y¥XA

B cucremax kongunuonuposanus Bodayxa (CKB) npousBonurcs aBroma-
THYeCKOE DeryJHpOBaHHe TeMIepaTyphl, BJAAXKHOCTH H CKOPOCTH ABHKEHHS
BO3NyXa B MOMELIEHHSAX MyTeM M3MEHEeHHUs PeXMMOB paGorsl xanopudepos,
BO31yX0- H BOJAOOXJafHTenell, Bogomojgorpesaresell 1 Apyrux TemynocoOMeH-
HBIX aNnaparoB, a TakKXe cMecHTesNe#l BO3AyXa M BOABI, BEHTHJAATOPOB, BO3-
J1yXOBOZOB H BO3LyXOpaclpeneauTeses.

Perynnposanue NpOM3BOAMTCS KJIaNaHAMH, YCTAHABJAMBAEMBIMH Ha TpYy-
fonpoBojax, KOTOpble IOAAIOT BOAY, PACCOJ, Map ¥ CKAaTbhlf BO3AYX, & TakKXKe
KlanaHam¥ (MHOTAA WX HA3bIBAlOT 3aCAOHKAMH), YCTAHABJAMBAEMBIMH Ha
TpakTax 00palGOTKH M pacnpefeneHus KOHAMIHMOHUDPYEMOro BO3Jyxa — B
BO3JyX0BOLAX, KaAHAJMAX H KOHAULHUOHEDAX.

Perynuposanue Tenno0O0MeHHBIX alNaparoB, HOZOTPEBAIONIMX HJAH OX-
JaXKAalOWHUX BO3AYX, MOXET OCYIIeCTBJAATLCA H3MeHeHMeM: 1) xomauuectsa
TENJ0- UIH XOJIOLOHOCHTEJS, MOCTYNAWEr0 B TeNJI000OMEHHHK; 2) KOoJauue-
CTBA BO31YyXa, NPOXOAAIIEr0 uepe3 TENJ0OOMEHHHK H OOBOLHOH KaHAJ,
3) KoJxYecTBa TeIJO- WIH XOJNOLOHOCHTENS M BO3AyXa (COBMECTHHIM H3Me-
HeHHeM); 4) HaAvaJbHOM TEMIEpaTyphl TENJO- MJH XOJONOHOCHTENS, HOCTV
NAaloIero B TelI00OMeHHHK.

HauGosee yacTo B cucreMax KOHAHIMOHHPOBAHHUS BO3AyXa TENJIO- H XO-
JONOHOCHTENIEM CJYXUT BOJAA, KOTOpas mepeMeliaercs mo TpyGompoBoxaM
co ckopocTaMu w==0,5-+3 m/cex (B cpemneMm okoao 1,5 m/cex). Pa3snocts
MeXJy TeMIepaTrypoil B nopaioouel 1 o6paTHOl JHHUAX BOALI AN XO0JOI0-
HOcHTeNst 06bIYHO paBHA Af, =3° a 14 rensoHocurens pocruraer 80°. Bos-
oyx, o0OpaGaTeiBaeMblii B TenJ00OMeHHHKAX KOHJAUIIMOHEPOB, MepeMel[aeTcs
co ckopocramu 1,5—6 m/cex (B GOJBIIMHCTBE CaAydyaeB OKOJNO 3 m/cex), NpH
3TOM Da3HOCTh TeMMepaTyp Bo3ayxa 1o u nocie o6paborku At,,., B BO3-

nyxooxnatutensx cocrasiasger 10—15° a B kaaopudepax mepsoro mojorpe-
Ba pocrturaer 50°

[TpuBeneHHbie CPeAHHE BEJMYHHBl ONPENEJSIOT COOTHOLIEHHE MJOI[ALel
MONepeuroro CeYeHusi PeryJMpyIOIIHX KA4aNaHOB Ha TpakTe 06pabGoTKU BO3-
nyxa F B #% u Ha TpyGONPOBORAX 1€IJIO- U XonoAoHOcHTe s [, B M2, IIpu 3a-
JTaHHOH TEINONPOM3BOAUTENBHOCTH TEIIOOOMEHHHKOB MJIOUIAAH HONEepedHO-
rO ceyeHHs KJAANaHOB HA BO3AYUIHOM TPaKTe KOHAHIHOHEDOB IPEBLIMIAIOT
nJomanb NPOXoaa XOJOLOHOCUTES B

F — 1000 » A /g _ 1000-1,5-3 ~ 520 pas,
fr 1,2 ©.0,24 A fpgs; 1,2-3.0,24-10
a oL ajAp TPOX0aa TENJIOHOCHTENsT (BOIABI) 10
F_ 1000 1,580 9800 pas.
fr 1,2-3-0,24-50
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[Tpu6/u3KTENBHO TaKOe XKe COOTHOLIEHHe HalJaI0gaercs Mexny JoLIa-
IAMHU KJIaNaHOB, YCTAHABJIUBAEMBIX Ha BO3AYLIHOM TPaKTe KOHAMIHOHEDPOB,
M NJIOMIAASIMU KJaNaHOB, PeryJHPYIOIHUX NOCTYIJIeHHEe napa B Kanopudepsl.
[ToaToMy TexHHYECKH M SKOHOMMYECKH I[eJ1ec0006pa3HO Pery.aupoBaTh Teno-
0OMEHHMKH C TNOMOILBIO KJIaNaHOB, yCTAHABJIXBAEMBIX Ha TpyGonpoBogax
XO0JIONO- ¥ TETJIOHOCHUTEJs], HpUferast JUIIb B UCKIIOUUTENBHBIX CIyYasax K pe-
ryJupOBaHNIO UX [0 BO3AYUIHOMY TPaKTy.

TeoperuueckKoe U 3KCHepUMEHTAJbHOE HCCIefOBAHHE PETYyNUPOBAHHUA Ka-
JgopudepoB ¥ BO3AYX00XJaauTesnell KOHAMIHOHepOB, npoBenenHoe 1. B, Yua-
CTKHHBIM, IOKAa3BbIBAET, UTO HJI51 NIOBEPXHOCTHBIX OpeOPEHHBIX Tema000MeHHH-
KOB NIOCTOSIHHAA BPEMEHH T, XapaKTepPH3YIOUlasd WX TeIIOBYIO MHEDPIHMIO, HMe-
eT HeOOJbIIHE 3HaueHus s — OJH3KHEe K 3HAUEHHAM HOCTOSHHOH BpEMEHH nar-
YUKOB CHCTEM aBTOMATHYECKOTO perynaupoBanus. Bmaromaps aToMy B yciao-
BHSIX OTHOCHTEJBHO MEeJJIEHHOTO H3MeHeHHd IapaMeTpOB IOMEUIeHHsS Temlo-
Basl HHEePNUS TeNN00OMEeHHUKOR KOHAHIHOHEPOB HE OKA3bIBAET CYILIECTBEHHO-
ro BJMSHHS HA NIPoOllecC PETyJIHPOBAaHUSA.

[Ipy nponopuHOHAJbLHOM PeryJHPOBAHHHU H TEMJOHOCHTEJEe BOJLe WM Na-
pe crnocoObl peryJupoBaHUS NPOM3BOIUTEJNbHOCTH TENJ0OOMEHHHKOB IIyTeM
U3MEHEeHHST KOJHYeCTBA BO3AyXad, NPOXOAALIETO Yepes TEeNJ00OMeHHHK HJIH B
06XOLI ero, WJaH NYyTEM H3MEHEHHA pacxoda TeNJOHOCHTeJd MOXKHO CHHATATDb
no 30 $eKTHBHOCTH NpAaKTHUeCKU DaBHONEeHHBIMH. OmHAKO OJs PEryJaupoBa-
HUA pachpeleneHdeM BO3Lyxa CJHeldyeT INpPHMeHsSTb MOPHBOABI CTBOPYATHIX
KJanaHoB (3aC/0HOK) ¢ NPOGHIMPOBAHHBIMU KyJauykaMH, 4TO CYLIECTBEHHO
yCHOXKHseT UX KoHcTpyknuio. Ilpu perynupoBanuum usMeHeHMeM pacxoja
TEMJIOHOCHTeNsT HeOOXOOMMO NPHMEHATh DEryJaupyIOLUIUe KaanaHbl ¢ Npobu-
JUPOBAHHLIMH IJYHKEDAMH Y NDPeIyNpex<AaTb BO3MOXKHOCTb 3aMep3aHHuf
KanopudepoB Hpu OTPUUATENbHON HayaJbHOH TeMIepaType BO3LyXa.

[Ipy ABYXNO3HMLHOHHOM DeTYJHPOBAHHH M TEIJIOHOCHTENIE BOJAe UJIM Na-
pe Ans ofecleueHUs MeHbIIeH aMIJUTYAbl KoJeGaHUA TeMIEpPaTypbl BO3AY-
Xa M MeHbIIeHd yacToThl cpabaTbiBaHus NPHOOPOB aBTOMATHKH CJEM}eT OT/Ha-
BaThb NIpeJNOUYTeHHe peryJIHpOBaHHMIO INPOM3BOJHTEJLHOCTH KaJa0plbepoB
OyTeM M3MeHeHHs KOJHUeCTBA TeNJIOHOCHTE .

1. KJIATIAHbI HA TPYBONTPOBOJAX

Knananel, ycranaBiuBaeMble Ha TPyOONpPOBOZAX AJAs  PeryJaupoOBaHus
pacxomoB BOALI, PACCOJNIOB M Hapa, AeasdTcs Ha ABYXNpOXomHble (0GbIUHO Ha-
3bIBaeMble NPOXOJHBIMH) U Tpexnpoxoinble. Ilocaennne GLIBAIOT CVeCHTENb-
HBIMH HJIH pacnpeneuTeJbHbIM .

[TpoxonHble KIamaHBl NPSMOTO AEHCTBHS 3aKpbIBAIOTCA  (YMEHbIIAIOT
NPOXOM TENJIO- UM XOJOLOHOCHUTENA) NPH ABHKEHHH NJYHKepa CBEPXY BHHU3,
a NpPOXOIHBle K/IamnaHbl 0GPaTHOTO AEHCTBHA — NIPH ABHKEHHH MJAyHXKepa
cHU3y BBepx. [IpoxonHble KJIanaHbl C NHeBMATHYECKUM MeMODaHHBIM HOPUBO-
JIOM OpsAMOro AeHCTBHS Ha3bIBAIOTCS HOpPMaabHO OTKpHITHIMH «HO», a Tax-
XKe Knananamy tuna «B3» («Bo3ayx 3akpbiBaer»), Tak Kak IPH OTCYTCTBHU
[aBJieHHs CXKATOrO BO3AyXa Haj MeMOpaHOfl OHH HAXOAATCS B OTKPHITOM
nosoxKenuu. IIpoxoansie o6paruble KaAanaHbel ¢ MeMOPAHHBIM NPHBOJOM IP-
MOTO AeHCTBHS HA3BIBAIOTCH HOPMAaJbHO 3aKPBIThIME «H3» unu Knananavu
tuna «BO» («BO3AYX OTKPLIBAET»).

TpexnpoxonHbie KAanaHbl MOT'YT UMETh MJYHXKEPhl ¢ PABHOBEJHKUMH HJH
HEDABHOBEJHKHMH OKHaMmH. [lepBEle paccuuTaHBl Ha ONUHAKOBOE AAaBJeHHE
cpelnbl B NONBOAMMEBIX TPy6ONpOBONAX, @ BTOpPHIe — HA (oJblllee AaBjeHHe
cpenst B TpyGonpoBofe, NOIBOJHMOM K HUXKHEMY Py OKOH.

Knananel, perynupyoliie TelJJOHOCUTeIb Topsdyi0 BOAY, CJAeLyeT ycTa-
HABJIMBATh HAa 00PATHON JHHUH, €CJAH 3TO JONYCTUMO MO YCJAOBHAM HaBJEHHS
B cetd. ([Ipu 3akprITOM XnanaHe Ha o6paTHOM TPYGONpPOBOAE PETyAUDPYEMBISH
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anmapat HaXOJIUTCA MO HOJHBIM AABJeHHEM B HojamooumeM Tpy6ompoBoie,
KOTOpOe HPH MaJbiX PaCXoAax B CeTH MoXKeT IMOJHUMATbCSA 3HAUHUTEIbHO BHI-
1re 0ObIyHOTrO pabouero 1aBJaeHHs.)

[Tepen xnanasaMu cCjaefyer yCTaHABAHWBATH (PUIBTDPHI-TPA3EBHKHU.

3aBHCHMOCTb OTHOCHTEJBHOTO X014 niayHxepa g OT OTHOCHTEJBHOIO pac-

xoaa cpeldbl g (o B JOJMAX OT NOJUOrO X0Aa H g B J0JAX OT MOJHOI'O pacxo-
1a) MpH MOCTOSIHHOHM PasHOCTH AABJEHHH M0 W MocJe KjanaHa HasbiBaercd
udearvHoil xapakTepuctuxoi Kaanana. JIns oreuecTBEHHBIX KJANAaHOB HIeE-

anbHble XapaKTepHUCTHKH MpeAcTaB/]eHbl GopMynaMu: TUHeHHas a=g, napa-

1,03 (g — 0,03\.

PerynupoBadue O HAeaJbHONH X4PAaKTEPUCTHKE BO3MOXHO B cayude MpHu-
COeJMHEHHS KJalaHa HEMoCPeJICTBEHHO K €MKOCTH, B KOTODOW NOAJEpKHBA-
ercs MOCTOSHHBIA YPOBEHb KHAKOCTH HIH 5
IaBJeHHe Ccpefbl, HCTeKalomell yepe3 KJaa-
maH B HEOTPaHWUUYEHHOE NPOCTPAHCTBO.

IMpucrynast K pacuery KJAamaHa, caepy- I
eT ONpele]HTh TPAaHHUUB  PEryJHPYeMOro ~
yyacTKa, B HayajJe W KOHUE KOTOPOro Aas- b
NeHHe CPelbl OCTAeTCs HEM3MEHHBIM  WJIH
KoJeOJsercss B OTHOCHTENBHO MaJblx [pe- N
xenax (+=15%) mpu m060M HONOKEHHH
MJIyHXKepa  PacCuHTHIBAEMOr0  KjalaHa.

dosuueckass o =

Ecnu naBnenue cpenbl B CETH MOABEPIKEHO
CyLlecTBeHHBIM KoJeOaHUsAM, TO IJs yC-
MeIIHOTO PeryJHpoBaHUsA pacxoxa jaaBJe-
Hue cJefyeT CcTaOUNU3HPOBATH HONOJHH-
TeJbHBIMH peryaaTopamu. Cxema peryJau-
pyeMoro yuacTKa npuBeideHa Ha puc. 10.1.

[Tpn MakKcHMaabHOM pacXOje pPeryaupy-
eMOll cpebl NMOTepsi AaBJeHHS B OTKPHITOM

e

Puc. 10.1. Cxema peryaupyemoro
yuacTka

I — marnctpanH (naBlieHHe IOCTOSH-

HO NpH JMI060M HOJOXEHWH MAYHIKePa

Y KnanaHa 5); 2 — Hauallo peryJupy-

eMoro  ywacTka; 3 — kajopHdepsnl;

4 — GUABTP-TPA3EBUK; 5§ — PEryaupy-

WOIIHA Khanad; 6 — KoHel{ DPeryJjupy-
eMOro yuacTKa

knanane AP B kl'/cm? aBasercss  4acThIO
OOIIMX MaKCHMaNbHbIX TOTepb JaBJEHHSI HA DETYIHPYeMOM yyactke AP, =

=AP.+AP (rne AP, — norepu aaBjeHHsi cpeibl HA yuacTKe Ge3 Kjama-
Ha B K[ /cm2).

BennunHa orHOlIeHUA

AP
AP.-AP

g AP
A Py

(10.1)

OKa3blBAeT CyILIeCTBeHHOe BJHSAHHE Ha pabouylo XapaKTeDUCTHKY PeryJ/iu-
poBanus. Ilo mepe yMeHbINeHHS BeJMUHUHBI S XapaKTEPHCTHKH CYIIECTBEH-
HO OTKJOHSAIOTCH OT HMJeanbHbIX, COOTBETCTBYIOIUX 3HadeHHI0 S=1.

Ilpu BBIGOpe MPOXOAHBIX KJNaMaHOB JAJsA KHAKOCTEl U mapa yJAOBJETBO-
pPUTEJbHBIH pesyabTaT PeryJIupOBAHHS MoxKeT ObiTh MOJIyueH, ecau TIoTe-
ps MaBJeHus cpelbl IPH MPOXOJe uepe3 KJAamaH cOCTaBAdgeT

AP > AP, [ jcu?

HJIH
AP (10.2)
S=—2>0,5,
A Py
rie APy —oTepH JaBJieHHsl Ha PeryJMpyeMCM yuyacTKe [ocje YCTAHOBKM KJamana (T e

¢ yueToM IIOTeph AaBJeHHs B KaanaHe) B &l [cM?

Jlas ompefesieHWss pPasMepOB NPOXOAHOrO K/IaMaHa HIAX KakAOTo M3
MPOXON0B TPEeXXOMOBOTQ KJamaHa, PeryJHPYIOUIMX DacXOX KHIKOCTH, CJe-
AyeT HAaHTH WX yCJIOBHYIO HPOMYCKHYIO crocoGHocth Cj, uHcJAeHHO paBHYIO
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pacxony HeC:KHMaeMOH KUIKOCTH ¢ yleabHHM BecoM 1000 xe/s® npu mno-
Tepe AaBJeHHS B Knanahe 1 kl'fcm?

g
Ci= p—— 10.3
" a6y Vary (108)

rae g — MakcAMasnbHOR KOMHYECTBO JKHAKOCTH, NPOXOAsINeR uepes xjaamad, B Ke/u,
AP — notepa L[aBACHHs NPY NPOXOAE Uepe3 OTKPHITHIA KJanag MaKCHMAJbHOrO KOJH-
4ecTna XXupxocry B kKI'fcm?;
Y — YAEJbHBIH BeC XHAKOCTH Mepe] KJIanaHoM B K2[md,
P — x03pOUUKEHT M5 yueTa BA3KOCTH KHUAKOCTH.

B nauane pacuera cjedyeT 3alaThCs BeJAHYMHOH =1, sareM lio cnpa-
BOUHWKAM HJM KAaTaloraM NpeiBapuTeJbHO BHIOPaTh KJanaH, HMEIOLIUM

XapaKTepHCTHKY pacxoga C>

l;z;e ’ M > 1,1Cy, norom HaliTu meitcr-
% Jona _g=const -1 BHTEJNbHYIO BeJHYHHY 9, yTOU-
117 HUTHL Bejimumuel C; 1 C 1 1o
27| Feores= 90| 1~ /)) nocaenned OKOHYaTeJbHO BHI-
g z PV O6parb XJanaH HeoOXOZUMOro
Y72 U v N I S =35 A1 A pasmepa.
T 2l 2 P Jas Bogsl u caabulx pac-
25l ANV TBOPOB XJIODHCTOTO HATPHA H
ol 3] /1/7 e XJOPHCTOr0 KaNbLus BeJUUU-
- AT Ha § 06bIYHO OJsH3Ka K 1.
25 55 T ; Ha puc. 10.2 npusenen
1,1 5 : 7 T rpaduk #as onpenesieHus Be-
24 ] /@,//f i JHYNHBI
22 s b = ¢ (IgRe, 1g0),
g v 7// ) 1 .
B 3 s | rxe lg Re — norapudy uucna Peir-
m._’-,._h— - /! ) HOJBLCA, PABHBIf:
I
] ! g
: IgRe =1 (M —
18 /V{' e - ek ¢ Dy p.
ﬁ/ ‘. ! — 144, (10.4)
I
1 + | Ecan lgRe >35, 1o Bean-
! 17 yyHa Pp=1, a ecan Ig Re<3,5,
14 ] R [} 9 ¥ TO JI OIpejneJIeHHs1 3Haye-
I 45 20 25 40 Igg  HHs 1 clIefyer HAWTH BeaHuu-

Hy lg ¢ no dopmyae
Puc. 10.2. Tpadux amas onpemeneHHs mompa
BOYHOTO KO3Gh(HUHeHTa IJNA ydyeTa BA3KOCTH lgl = 1,405 4 2 Ig
KATKOCTH

Fy

C
(10.5)

3pecs Dy— amaMeTp yCNOBHOTO NMPOXOAa BXOAHOTO CEUEHHs KOpNyca KJamana B MA,
L — mEHaMKyeckast BASKOCTb KHAKOCTH, MPOXOAsineldl uepes Kuanau, B Kl -cex/u?,
s PacTBOPOB MpuHHMaercs mo Tada. 101 u 102, a zas Boxm paBHA @pO-
U3BEJEeHHIO NPUBENCHHBIX HuXKe peauuun ma 105 gas sopm ¢ f=10°C — 140,
¢ 1=20°C—105, c¢ {=60°C~50; c {=70°C—42, ¢ ¢t=95°C—35; ¢ t=150°C—

19.

Fy — nnomans ycioBHOro mpoxona KiallaHa [O BHYTPEHHeMY AMaMeTpy MNPHCOe[H-

HHTENBHOTO (NlaHLa B cu?; NPHHEMAETCs 10 KOHCTPYKTHBHBIM JLaHHBIM;

Cc ——ycnos;;aﬂ NPONYCKHAA CHOCOGHOCTh 1MPeABapUTeNbHO  BHIGPAHHOrO  KJamaHa
B M4,

Ha ocsx koopaumHat rpaduka, npuseleHHoro Ha pHc. 10.2, ciaedyer
BOCCT2HOBHTDH IePNeHJUKYJ/sIPBl H3 COOTBETCTBYIOHX 3HaueRuit lg { u lg Re
H HaliTH TOUKY UX nepeceuenus. Ecau HafiieHHast TOUKa JIEXKHUT Bhillle MyHK-
tTupHON KpHuBOH KM, T0 KOabduumenr =1. Ecnu Touka nepeceueHus Jje-
KHT HHKe KpuBoft KM, To nmonpaBouneit x03dduuuenr p<1. das onpe-
JieJleHHd BCJIWYKHBL §p HA OCH OPIKMHAT CJeAyeT BHOBb OTJIONKHTH BETHUHHY
lg Re u npoBsects NpsMYIO, napanlelbHyI0 OCH abcuuce, 10 NepeceyeHys
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c KpuBo# lg { u, onycTHB NepneHAHKYJApP Ha OCb abcuucc, HaHTH BeJHYH-
Hy . [ToacraBus Besnuuny +§ B dopmyay (10.3), ciaeayer onpelenuTs Ho-
Bble 3HaueHus C u C.

Ta6aununa 101

CaoiicTBa pacrBopos Xaopucroro Harpusi NaCl

JunamuuecKkas BASKOCTb .- 104K1-cex[m?
O6nemunit | Copepxa- Temme Tennoem- |Kosbbuiu- NpH TeMnepaType pacTBopa B °C

Bec 1pH HHE COJIH PaTy-| gocTb 1pH | eHT 06BEM-
15° B DacTBO- 3%:[;;“‘:326 0° B xxkasj | Horo pac-

B k2]M3 pe B % Kz epad |luMpeHus a 0 —5 —10 —15 20
1000 0,1 0 1,001 — 1,8 — — — —
1010 1,5 —0,9 0,973 0,23 1,82 — —_ — —
1020 2,9 —1,8 0,956 0,26 1,84 — — - -
1030 4,3 —2,6 0,941 0,28 1,86 — —_ —_ —
1040 5,6 —3,5 0,927 0,3 1,88 — — — -
1050 7 —4,4 0,914 0,32 1,91 — — — —
1060 8,3 —5,4 0,901 0,34 1,95 2,35 | — - —_
1070 9,6 —6,4 0,889 0,37 2 2,42 | — — —_
1080 11 —7,5 0,878 0,38 2,06 2,49 | — — —
1090 12,3 —8,6 0,867 0,39 2,12 2,67 | — — —
1100 13,6 —9,8 0,857 0,41 2,19 2,66 | — — —
1110 14,9 —I11 0,848 0,43 2,28 2,77 | 3,41 | — —
1120 16,2 —12,2 | 0,839 0,44 2,37 2,89 | 3,66 | — -
1130 17,5 —13,6 | 0,830 0,46 2,48 3,03 (3,75 | — -
1140 18,8 —15,1 { 0,822 0,48 2,61 3,18 18,95 | 4,87 | —
1150 20 —16,6 | 0,814 0,49 2,74 | 3,34 | 4,16 | 5,11 | —
1160 21,2 —18,2 | 0,806 0,5 2,88 3,51 4,39 538 —
1170 22,4 —20 0,798 0,51 3,02 3,71 | 4,65 | 5,62 | 7

TaGaouua 102
CsoficTBa pacTBopor xaopucroro Kaabuua CacCl,

- 0. - BA3KO -10¢
Og‘éeﬁm;ﬂ ﬁf,’;eg,’jjﬁi Temneparypa | Temsi0eMKocTb ufeﬁb d:)%'b- xnr"."c?ff/';icﬁgﬁ 'ryéune‘i;ral-’r;pelo

15° B pacTpope | 3aMep3anus npu 0° B KKas/| eMHOTo pacreopa B °C
B Ke[ur 5% »e Kepad | PR T | —wo -5
1000 0,1 0 1,003 —_ 1,81 — -
1010 1,3 —0,6 0,986 —_ 1,84 — —
1020 2,5 —1,2 0,968 0,23 1,87 - —
1030 3,6 —1,8 0,950 0,25 1,9 — —
1040 4,8 —2,4 0,932 0,26 1,96 - -
1050 5,9 -3 0,915 0,27 2,02 — —
1060 7,1 —3,7 0,899 0,28 2,07 — —_
1070 8,3 —4,4 0,882 0,29 2,13 — —
1080 9,4 —5,2 0,866 0,3 2,2 — —
1090 10,5 —6,1 0,851 0,31 2,27 — —
1100 11,5 —~7,1 0,836 0,32 2,34 — —
1110 12,6 —8,1 0,822 0,33 2,43 —_ —
1120 13,7 —9,1 0,808 0,35 2,52 —_ —
1130 14,7 —10,2 0,795 0,36 2,61 4,14 —
1140 15,8 —11,4 0,782 0,38 2,71 4,3 —
1150 16,8 —12,7 0,77 0,39 2,82 4,45 —_
1160 17,8 —14,2 0,758 0,4 2,93 4,6 —
1170 18,9 —15,7 0,747 0,41 3,05 4,76 6,27
1180 19,9 —17,4 0,737 0,42 3,18 4,94 6,44

Ecnu BHOpaHHBIH BHayaJle KJanaH He YAOBJETBOpPsAeT HOBOMY 3Haue-
HHO BenuuuHbl C, TO ero 3aMeHSIOT K/JIanaHOM cleAdyiOlilero pasMepa H
NPOBOJSAT AHAJOTHYHYIO NPOBepky BropHuHo. OGEYHO BTOpasi NMpOBepKa
NOATBEPXKA4eT NP aBHIBHOCTL IOBTOPHOTO BhIGOpa.

Jna manbix 3HaueHuil lg Re, Korna ropusonrans Ha puc. 10.2 He nepe-
cekaeT KpuBHIX | g [, Be1HynHa + onpenenserca B aBa npuema. CHauana
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HaXOIAT TOYKY NepeceueHus KpuBoi AB ¢ KpHBOH, COOTBeTCcTByloLieH 3a-
JAHHOMY 3HaueHHwo lg {, manpumep, Touky E, 1151 KOTOpo# Ha OpAHHATe
(touka E,) Haxoast BesnnuuHy lg Rep, u Ha aGcuucce (touka E,) Beau-
uuHy Y. 3aTeM, moTeHUHpYs g Reg,, onpelensior BeaHunHy Reg, u

BBLIUHCASIOT HCKOMYIO BeJHUHHY

b= P, ‘/_RR% (10.6)

Jlnsi Ka)kJA0ro nmpoXoma TPEXXOAOBOTO KJaNaHa BeJHUYHHA 1 PACCYUTHI-
BaeTCs KakK [/151 OTAEJbHOTO NPOXOJHOro KiaanaHa.

ITpu onpexeneHuu pa3mMepoB NPOXOAHOTO KjaalaHa jjlsi pery/JIHpOBaHus
pacxofa mapa HeoOGXOJMMO yCTAHOBUTH NOTEPIO HAaBAeHHs B KJaanaHe AP
M OTHOWIeHMEe ee K HauaapHoMy pasaenmio Py x@jfcwm?, 1. e, AP/P,. Ecan
noTepst AaBJEHHSI B KIaNaHe COCTaB/ISAET

AP 051 P, = APy xljcs?, (10.7)

TO CKOPOCTb fapa B HeM JOCTHTaerT Mpele/]bHON KPHTHUECKOH BeJHUHHBI H
pacueT NpOU3BOAUTCS 1O popMyJe

g
C, = — (10.8)
23,4V APy
Tae £ — MaxkcuMaJbHOEe KoJINUeCTBO napa, Npoxojsulee uepes KJaanal, B ICE["i;

APyp — maxkcumanbHasi (KpHTHUECKas) IHOTeps AaBJjeHMs Napa mpy NPOXOfe MaKcH-
MaJbHOTO ero KoJuuecTBa uepe3 OTKPBHITHIA Klanaw B Kl [cm?;
Y — yZeJbHBI BeC Nlapa B K2/M>.
KJIaIIaH UO}IGHpaeTC‘i{ M0 NAAaHHBIM CIPAaBOYHHKOB H KaTaJ/JOrOB Tak, 4YTO-
65! TabauyHas BeauynHa C > 1,10.,.
ITpu
AP < 0,51 P, (10.9)

CKOpPOCTb Mapa B KJaallaHe CTAHOBUTCS MeHblIe KPHUTHYECKOH W pacuer Be-
aercsl no ¢opMye

C; = g , (10.10)
31,62V APy

rie 22— [onpaBOYHEIH KO3(GUIHEHT, paBHBLA.

S = 1— 0,5 —APP—. (10.11)

1

K.nanaH BbIGI/IpaeTCﬂ N0 AaHHBIM CHPABOYHHUKOB W KATaJIOroB, IIPH 3TOM
JIOJT2KHO BBINOMHATHCS yeaosue C> 1,1Cs.

Hpumep 10.1. Bmifpats waanad AAa PeryiHpOBaHHA KaJopudepos, NPHCOEAHHEHHbBIX
no cxeMe, npusBelennofl Ha puc, 10.1. TemnepaTypa Bombl B OOpaTHOH JHHHH COCTaBJsET
70°C, pacxox Boabl — 20 400 ge/fu.

Pasnocts faBilenuft BOAM B Hauale M KOHIle PeTyTHPYeMOro yuactKa APy =2 kI'/cm?,
a TOTePH AaBJjeHHR B TpyOonpoBome u Kadopudepax pasub: AP.=0,424 kI'[cm?.

Pewenue. 1. OnpefienisieM jgapjieHHe BOIbI, KOTOPOe MO¥KeT ObITh 3aTpaueHo Ha IIPO-
X0/l yepes KJjalaH:

A P=2—0,424=1,576 «l/cu?,
2. Haxoxuv Bemnuuny S no dpopmyte (10.1)
§=1,576:2=0,788>0,5,
T. €. JeXHUT B [Ipefleax, PeKOMeHAyeMbIX popmyiaoi (10.2).
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3 Onpefensev NpelBapHTEIbHYIO YCJAOBHYIO NPONYCKHYIO CIOCOOHOCTL PeryJHpyio-
lero KjaanaHa, npuHeMas Y=1 u yJelbHblli Bec BOAB Y=977 Ke/m® npu TeMIlepaType
70°C, no ¢opmyne (10.3)

20 400
Cl - ~ - 16,45.
31,6 V' 1,576-977

4. BribupaeM npeBapHTe/bHO NG KaTanory KJanaH ¢ napaboJHuecKol XapaKTepHCTHKOH

nJIyH:Kepa, HMelowul napamerpbl Dy =40 mu 1 C=25>1,1.1645=18,1,

5 Haxomum Jorapudm uncaa Pefinompica no ¢opmyne (10.4), yuuTbiBas, uto BsH3-
KOCTb BOABI ¢ Tevnepatypolt 70°C p=42.10 &

20 400- 108
40-42
Tak xak Beauunna lg Re=5,6>>3,5, To Y=1 u, clefoBarelbHo, NpeABapHuTeabHO MOA06-

paHHBIA KianaH, MMelOmui YCIOBHYIO HPONYCKHYIO crnoco6HocTe C=25, obecreunt 3ajaH-
HBIE YC/IOBHS.

Ig Rezlg( >——I,44=5,64.

2. KJJANTAHBI (3ACJIOHKHW) AJig PETYJIHPOBAHMUS
BO3A YW HDBIX MOTOKOB

PerynupoBanne CKB ocymecTBasieTcs ¢ nmoMOmpbl0 pYYHBIX, JUCTaH-
LIHOHHO-YMPaB/IsieMbIX HJIH ABTOMATHYECKH MeHCTBYIOIIMX BO3AYIUHBIX KJa-
IIaHOB, KOTOpBIe Pa3JesioTCs:

a) no cnoco0y ApocCeIHpPOBaHHSA BO3AYIIHOTO NMOTOKAa — C INOBOPOTHbI-
MH CTBOPKAMH H IIHOEPHOro THIA;

6) mo HA3HAYEHHIO — Ha NPOXOAHBIE, CMeCHTeJNbHBle B pacnpeleny-
TeJbHbIE;

B) 110 XapakTepy HEHCTBHS — Ha JBYXMIO3WUUOHHblEe (HJH 3amopHbE) H
peryaupyiomue;

T) N0 KOHCTPYKLUHH CTBODOK — Ha HEHU30/JHPOBaHHble (HJIH XOJOLHBIE)
¥ U30JIHPOBaHHbIE (HJIH TEIIbE).

KaanaHel ¢ MOBOPOTHBIMH CTBOPKAMH — OCHOBHble H HanGoJjee pacmpo-
CTpaHEeHHble, a KJjamaHbl MHGEepPHOro THNA CJAyXKaT IJ1aBHBIM 06pa3oM AJs
PYUHOH HalanouyHOH peryJupOoBKH.

Knanauel ¢ mOBOPOTHBIMH CTBOPKAaMH GBbi-

BaIOT ONHO- M MHOrocrBopyateiMH. [Ipu atom @)
MHOTPOCTBOpYAThle KJANaHbl M3TOTOBJASIOTCH O,
IBYX BHJIOB: 4) mNapamleJbHOCTBOPYATHE

(puc. 10.3,a), umeromue CTBOPKH, ILIOCKOCTH
KOTOPBIX TMapaJjjeldbHbl MexXAy co6oit u Bpa-
IMAIOTCAd B OJHOM HampaB/ieHud; 6) Hemapasn-
JgejpHoctBopyartsle (puc. 10.3,6), y xoropmix
COCeJHHE CTBOPKHM BpamlaloTcsl B HPOTHBOINO- H
JIO’KHBIX HATPaBAEHHUSX.

[TpeumyiiecTBO OZHOCTBOPYATHIX M Hema-
paeJbHOCTBOPYATHX KJ1amaHos (mo cpaBHe-
HHIO C NapasIeNbHOCTBOPYATBIMH KJIANaHAMH)
3akqaoyaercd B 6oJee NJIABHOM peryJadpoBa-
HHH [IOTOKA. HBIMH CTBOpPKaMHu

B nacrosimee BpeMs BBINYCKAIOTCH KAANMA- 4 _ yupuma creopok; x u g — mpo-
HBI, BXOASIIIME B COCTAB CEKUHH THIOBBIX KOH-  Xomsl I BO3AYXA; ~a— yros mopo-

poTa CTBOPOK B 2pad
IUIHOHEpOB, H CeTeBble KJAANAHBl KOHCTPYKIIHH
Canrexmnpoexra CIeLYIOIKX THIOB.

ITapaanesbHoCTEOPUATOIE KAQNAHbL NPUCMHbIE C YTENACHHbIMIL CTBOP-
Kamu TnpenHasHayeHbl NI OTKAIOYeHUs KaHaJoB 3a6opa HapyKHOTO BO3-
Jyxa B NepHoabl Ge3neifiCTBHSI KOHAUIMOHepOoB. KiamaHBl MOCTABISAIOTCS C
PYYHBIMH, THEBMATHYECKHMHU HJIH 3JIeKTPUUECKUMH IPHBOIAMH.

1))

Puc. 103. Knananer ¢ moBopor-
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3uMOH CTBODKH NPHEeMHBIX KJaNaHOB MOTYT CMep3aThCsl MeXAy co0OH
¥ NnpuUMep3aTh K paMaM, BO u3bexaHue Yero HeoOXOAHMM NpoOrpep IPH-
TBODOB.

[IpreMHble KJIanaHbl ¢ YTeIJIEHHBIMH CTBOPKaMH H 3JEKTDORPOIPEBOM
pUTBOPOB pa3paboTanbl CaHTEXIPOEKTOM.

DJeKTpoONoAOTpeBaTe i PEKOMEHAYyeTCs BKJIHOYaTh B PaboTy B 3aBUCH-
MOCTH OT HapyKHO# TeMmmepaTypbl BO3ayXa 3a 5—30 mun A0 NyCcKa KOHIAH-
nHoHepa. MOIHOCTb 3MeKTpOHArpeBaTesell 3aBUCHT OT CXEMBI COCTHHEHHS
ux snemenToB. [IpH mapanyelbHOM coeJHMHEHHH MOIIHOCTb HarpeBaresei
BO3pacTaeT B yeThpe—IIecTb pas N0 CPaBHEHHIO CO CMEINaHHbIM COeJHHe-
HYUeM 3JIeMEHTOB.

Kaananot npoxoOHoie npefHa3HaueHBl s YCTAaHOBKHM Ha (JiaHnax
BEPXHHUX OTBEPCTHH CMeCHTEJbHBIX CEKIHil KOHZHIHOHEPOB, HO MOTYT ObITh
HCIMOJAb30OBAHLI H AR YCTAHOBKH B BO3ZYyXoBojax. Kjanmano! BbINOAHAIOTCA
C DYYHbIMH IIPHBOJaMM ¥ C NPHBOLAMH OT IHeBMAaTHYECKOIO0 H 3JIEKTDPH-
YeCKOTO HCIOJHHTEJNbHBIX MEXaHH3MOB.

Paamepsl NpOXOJHBIX 3aNOpPHBIX BO3AVIIHBIX KJIamaHos, IpelJHasHa-
YEeHHHIX g paboTel MO0 MPUHIMNY «OTKPLITO—3aKPLITO», ONpelelsioTcs
pasMepaMH KaHa/l0B, B KOTOPbIX OHH YCTaHABJIMBAlOTCs, a NPH DPacroJgo-
JKEeHHH UX BHYTPH KOHAULHOHEPOB M KaMep NOJB3YIOTCA KaTaJOXKHBIMH
JaHHBIMH HJIH DPaCCYMTHIBAIOTCA HCXOAS U3 NPONYCKHOH CIIOCOGHOCTH, paBHOM
20—30 Toic. #3/1 Ha 1 M2 myomanyu ceueHMs KjaanaHa. Pasdmephl peryaupyio-
IUX KJIaNaHOB 3aBHUCAT OT XapaKTEPUCTHKH, 0O KOTOPOH AOJKHO BeCTHCb
pery/1upoBaHHe.

Jns peryJuHpoBaHHS TeMmepaTyphl [OMeLIeHHsi IIyTeM H3VieHeHUsi KO-
JHyecTBa NIOJAaBaeMOro BO3AYXa C NOCTOAHHOH TeMIepaTypoH HJAH pery-
JUPOBAHHA pacxola KOMIIOHEHTOB NJsi TMONYYEHHT CMeCH C MOCTOSHHOH
TeMIepaTypoH K/aamlaH HoMKeH HMeThb NPAMOJUHEHHYI0O XapaKTepUCTHKY,
a JJisl peryJHPOBaHMS TeIIONPOH3BOAHTENIBHOCTH KaJjopHGbepoB HIH BO3-
NyXooXJaaluTesnel KJallaH JLOJ:KEH UMeTb XapaKTepHCTHKY, BbIpaxkKeHHYIO
creneHHo#t GyHKuuei,

3afaHHYI0 XapaKTePHCTHKY DPeryJupOBaHHs MOXKHO INOJYUYHUTb, NMOBOpa-
yyBasg CTBODKH KJallaHa TII0 COOTBETCTBEHHO pPAaCCUMTAHHOH Tiporpamme.
HocTuKeHne 3ajaHHOA XapaKTepHCTHKH obOJseruaercs, eCaIu ILI0WIajnb KJia-
[aHa ONpefe/qdaeTcsi Ha OCHOBE BEJHUHH ONTHMAaJbHBIX OTHOCHTEJbHBIX CO-
NPOTHBJEHUA peryJupyeMoOro ydacTKa, YCTAHOBJEHHHIX Ha OCHOBaHUH
3KcnepuMeHTalbHbIX paGor B. H. Terepernukora u JI. B. IlaB1y xHHa; nas
napaJ/ielbHOCTBOPUYATBHIX KJIaNaHOB, NpeJHa3HAYeHHBIX /1A HO.T\ UeHHS Tpf-

MOJHHeHHON XapakTepPUCTHKH, H,..=2; nmjasg HenapaaielbHOCTBOpUA-
THIX KJ1allaHOB I/ TeX ke ycaoBull H,,,==3,6; AJs BCeX CTBOPYATHIX KJa-

NAaHOB, PEryJNHpPYIOMHUX Kajopudeps H BO3AyXoOXaaauTenH, H,.=1.

Benuunsna Hgp; — ONTHMAJbHOE OTHOIUEHHE CONPOTHBJIEHHsSI DEryaHpye-
moro yuactka H B kI'/u2 k ckopoctHOMY aaBieHHo A B k['/u® B ceuenuu or-
KPBITOTO KJ1alaHa—HAa3biBAeTCS OTHOCUTEAbHOIM CONPOTUBAEHUE N pe2YAUpY-
emMo20 yuacTKka, pu 3TOM

H,. = Hh. (10.12)

Pezyarupyemoim y4acTKoM, UMEIOWIMM CONPOTHBAeHHe H, HasbiBaercs yua-
CTOK (HMJIM BCH CeTh B II€JIOM), HA TPAHHUAX KOTOPOTO AaBJeHHe BO3qyXa OC-
TaeTc HeH3MEeHHBIM NPH [11060M NOJOXKEHHH CTBOPOK kaanana. KomeGaHnue
JaB/JeHUll Ha TpaHHLAX PeryJupyeMOoro y4acTKa JONYCKAIOTCS B npefenax
=+15% or HayanbHBIX, IpH HEOOXOXMMOCTH OHO NOJIKHO oGecneynBaThes CO-
OTBETCTBYIOIIMMH JONOJHHUTEJbHBIMHE KIalIaHaMH M PEeryJsTopaMu.

I'paHuubl peryjJHPyeMBIX yYacTKOB IJs1 THUNOBBIX CJAy4YaeB NMPaKTHKH IO-
Kas3aHH Ha puc. 10.4.

OnTuManbHad  WJIOWMAAb  NPOXOAHOTO  PETYJAHPYIOWIEro  KJjanana
(puc. 10.4, @) uIH OCHOBHOTO NMPOXONA CMECHTENBHOrO KJamaHa (prn«. 10.4,6)
onpenensiercs 1o ¢popMynam:
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IpH DEryJHpOBaHHH MO XapaKTePHCTHKAM, MPHOJIHKAIOUIMMCS K NPSAMO-
JIHHEHHBIM, COOTBETCTBEHHO JJI5l TapajaesNbHO- M HellapaJ/1elbHOCTBOPYAaThIX

KJIallaHOB

Fom = 1074 Dome (10.13)
V H
H
Fom = 1,3 10—4 LM_a__lfc_ M2 (1014)
H
NpH  pEeryJHpPOBaHWH TPOHU3BOAH- Ta6auna 103

Te1bHOCTH KaJOpH(epOB HJIM BO3AY- [lokasarenn cTeneHH m NPH BecOBOf CKOPOCTH
X00XJagUTeNell N0 XapaKTeDHCTHKe, BO3AYXa B JKHBOM CEuCHHH Kanopudepos
KOTOpasA BbIpaxKeHa CcTeNeHHOH (QyHK-

uued, ¢ nokasategeM crenedn m<l Ketopibep ‘?femﬁggfé‘
Somincde —
a Kewens ——ﬁgﬂ BozIe | nape
20 dalnonis OTC u OTB 037 | 0,42
—%:E] Mozem C no TOCT 1814—42 | 0,46 | 0.52
— ;:T:Q » B » TOCT 1814—42 | 0,46 | 0,574
ICtM . . ........ 0,3 10,3
4 Elﬁlﬁi e e e e e e e e O,gg O,gg
— == e e e e e e e e s 0, 0,
Ceknyn  mojgorpesa KOHJAWIH-
[ H
H OHEDOB NpH CKOPOCTH JBH-
0680dn0i JKeHHd BOAH B TpyOKax
™ npaxod I B M/cex:
= 0,2 ... 0,38 | —
4 0,4mnGonee . . . ... | 05 —
Puc. 104. Tpanuubl pery/mupyeMbBlX y4acTKOB

[rme m — moxasaTenb CTeNeHH NPH BECOBOM CKOPOCTH BO3NyXa B Ke/m?- cex
B ¢opmy.e, onpenensitomess KoabduuuenT Temoneperayn (cM. Ta6a. 10 3)]
17151 060HX BHAOB CTBOPUATHIX KJIAllaHOB

Forx = 0,69.107~* %: . (10.15)
H

3nech Lyake — MaKCHMaJbHEIA pacXoJ] BO3JAyXa yepe3 KJamaH B #3/4;
H — conpotuienue peryaupyemMoro yuacrka B xl/u2,

[Tnomans 06BOAHOro mpoxofa Fy CMeCHTEJBHBIX K/JIaNaHOB, Kak lPaBH-
JIO, MeHbllle NJI0aAl OCHOBHOTO IPOX0OIa

Fo> Fone ‘/ o < Fon 2, (10.16)

roe HO—COHPOTHB.H&HHG 00BOAHOrO KJamaHa npu Npoxoae uepes Hero MaKCHMaJabHOI0
pacxojza Bo3ayxa.

ITpoxoaHble, cMecuTelbHble W paclpejeJUTeNbHble KJIamaHB CAeLyeT
BLIGHpATh TaK, uTOGH maomakb pakTHyeckoro mpoxoxa Fg Jexana B Hpe-
nenax

0,8 Fomr < Fy < 1,2 Fopp a2, (10.17)

OoTHaBas NPEHMYIIECTBO KJanaHaM C IJIOWAAbl0 MeHbIle OITHMAaJbHOU.
Ecin Xe NpuxofuTcst ycTaHaBAHMBAaTh KJanaH Gonabliedl mnjowanH, To As
YJYUIIeHHs] er0 XapaKTepHCTHKH CJAeAyeT OTPaHHUYMBATh MpelesbHOe OTKPHI-
THe CTBOPOK KJIallaHOB HayaJbHBIM yraom f>0°
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Pac. 105 AspoaunaMuueckHe XapaKTEpPHCTHKH NPOXOKHBIX

@ —c oaHoft — nATHIO CTBOPKAaMu (/—5); 6— c mecTb0 M ceMbio cTBOPKaMH (6 u 7), 8 — yTellleH
CATRIO H TPHUHAAULATHIO

OnrumanbHas nomajb NPOXOAHOro 06BoAHOTO Kiamana (puc. 10.4, 8),
NPeAHA3HAYEHHOTO /IS PeryJHpOBAaHUS KaJopu(epoB HJIH BO3AyXOOXJaIH-
Teseli T, onpefensieTcs o GpopMyiie

1/ CK. [ -+ Cy
Fom‘ = 0:69 10— Lp (1 - ﬂ?). Hy M2, (1018)
y = T T /& 3 __]
(1 —Lqy) Vl — H; (1 —L%M) —1]
rae L, —obmas npousBoANTENLHOCTb BeHTHAATOPHOH ycrTaHoBKH (puc. 104, 8)
I B M3/u;
m= Z"H—-— OTHOCHTEJbHBIH pacXof BO3AyXa ucpe3 HEMJOTHOCTH OGBOAHOLO KJamaha
P

B} B 3aKPBITOM COCTOSIHHH;
tx o— K09 buUHEHT CONPOTHB/IEHUS CTBOPOK KJamaHa B OTKPHITOM COCTOSTHHUH,;
Cy — Ko} puIHEHT CONPOTHBAEGHHsA 32 cueT CyKehHi H DACIIMPEHHs CTPYH

IpH NPOXOJe Yepes KiamaH;
T—— CONPOTHB/IEHHe KaJOPHPEePOB HMAHM BO3JYXOOXJIaZuTeNell MPH 3aKpPhITOM

_ 06B0HOM kaanaHe B K1 /m?%;
Hy = H./Hp — OTHOCHTeNbHOE CONPOTHBIEHHE KANOPH(BEPOB HAH BO3AYXOOX14LHTeseir:
Hp —motepn faBleHns B CHCTeMe WpH 3aKPHTOV OGBOLHOM KiamnaHe B &k [n2,

- Loy

A1 .
™ — =q'm

Lp (1_";) = Ynmun ’
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ceTeBBbIX K/N4NaHoB (34CM0HOK) KOHCTPYKU UK CaHTeXIIPOeKTa

HBIX C ABYMS, TpeMs H natbio (2, 3 H 5) CTBOPKAMH; & — YTEIJIeHHBIX C IIEeCThI0, BOCBMBIO, Jie-
cTBOpKamu (6, 8, 10 n 13)

Liy— nonycruMbll IMHHUMAJbHBIA Pacxoj, BO34yXa Yepe3 PeryJupyeMbIH Ka.io-
pudep uIM BO3LYXOOXJafuTeNb B M3[u;

Qunu<0,7 — MHHHMabHAA OTHOCHTENbHAS OT1aua Tenda KaiopHdepOM HIH BO3LYXO-
OXJIaJINTeJleM TpH [OJHOCTbIO OTKPHLITOM KianaHe OGBOAA.

o oxoHuaTenbHOro BRIGOpA MPOXOAHOr0 OOGBOXHOTO KJalaHa BEJHYHHLBI
Ck.o B [y He MOryT ObITh ONpeje/eHbl ¢ A0CTATOYHOH CTEeNEeHbIO TOYHOCTH.
ITosToMy npH pacuere NPUXOJHTCS NpeABapHTeNbHO 3ajaBaThCcs pa3Mepa-
MH KJaNnaHa, UCXOAS H3 KOHCTPYKTHBHBIX c000paKeHHH, H BHIGHDATh AJ
Hero COOTBETCTBYIOLIME BEIHYHHBI (k.o H {y. CiaeayeT uMeTb B BHIY, UTO B
OTJIMYHE OT NPOXOIHBIX, CMECHTENbHBIX U pacHpefelJUTeJNbHBIX KJ1alaHOB,
nonGupaeMblii 06BOLHOM NpPOXOXHOM Kaanan (puc. 10.4, 8) momKen uMeTb
darTHuecKyio maomanb Fo >Fon M2

BriGpas kjanaH @ yCTaHOBMB 060Jiee TOUHbIE 3HAUCHHA {x.o H Ly, CJIE-
JyeT NpOBepPuTh, 00ecneudBaeTcs J¥ 33JaHHbIH MUHUMAaAbHBIE OTHOCHTE/b-

Hblil pacxon Bo3ayxa Lgy HJm_L;M <L—N. IlpoBepka nNpPOU3BOZUTCA MO
dopmyne
— Fy

LTM=1_ —_—
l@ww%%u—ax/ﬁ%§344bﬁ_m0~%
[

. (10.19)
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3nech Bce 0003HAUEHHS COOTBETCTBYIOT NPHHATHIM B ¢opuvy.ae (10 18).
Bennunuel (ko M C; MOMKHBI ObITh PAacCUHTAHBl HCXOXAS H3 NPHHATON Be-
auunHbl  Fo,.

AsponuHaMHYeCKHe XapaKTePHCTHKU AJsi CTBOPYATHIX K/1aMaHOB IO HaH-
HeiM JI. B. [TaBnyxuna npuBemendl Ha puc. 10.5. AsponumaMuyeckie xapax-
TEPHCTHKH AJs MuOepoB B NPSIMOYTONbHBIX BO3AYXOBOJAX MO HCCAeLOBaHM-
sm W. E. Unenbunka u oy mu6GepoB B KPYIVIBIX BO3AYXOBOAAX N0 HCCJAERO-
BaHHIO Belic6axa npusenensl Ha puc. 106w 107

Vo g

by

0]

¢ ¢ ?
i TTTT I 4081 NN
20 , l\yuacmwl A 20 \ l&v oo !ﬂ
/ ]Zr- Y
15 \ 16 “i T T
08 1
& \ 72 Iy Al
\ o 0 X
8 | } T
0 RN s \l s A
‘ 7 06 08 10my, \ 04 05 (& D5,
Faacmaorw H ] 1 [ L@){F T
NN T T[] IS K
g 07 04 05 08 10 an, VR T R A TR T WP
Puc. 10.6. Aspoxunamuueckas Puc. 10.7. Aspop.inamuue

XapaKTepuCTHKa IuHGepa B CKasfl XapaKTepHCTHKa IuGe-

BO3XYXOBOfE NPSIMOYrOJbHO-
TO ceueHus

a —cxeMa mmmGepa; 6 — xapaxk-
TepPHCTHKA

pa B BO31yXOBOJe KpYyIJoro
CceyeHusa

a —cxema wubepa, 6 -— xapak
TEPHCTHKA

KOHCTPYKTHBHAA HEMIOTHOCTh K/ManaHa #, — QOYHKIHA NJIHHBL IPHTBO-
POB M 3a30pa MeXJ1y paMO# H CTBOPKAMM, 3aBHCsIAs OT YCJOBHH yCTaHOB-
KH K/IalaHa B CeTH, & TaKXe OT XaPaKTePUCTHKH BEHTHJASTOPA, KOTOPHIH M0-
MlaeT BO3AYX B 3Ty CeTh, ONpejelsaeTcs no GpopmyJe

LK CK o + CCHCT
ne = —%— = —_— .
) LMaKc V CK 3 + Cener (10 20)

rie  Liq B Lyaxc— pacxofs! BO3fyXa uepes 3aKpHITHIi H OTKPBITHIA KAalaHW B M%/4,
Ck.o B &y g — KOIbDOHIUMEHTH CONDOTHB/IEHHs KAAaNAHA B OTKDHITOM i 34KPHTOM LO-

JIOXXEHHH, OTHeCeHHble K CKOpOC’I‘HOMy JAaBJIEHHIO B CeyeHnun T0.I-
HOCTBIO OTKPHITOTO KjaanaHa (cM. puc, 10.5—10.7);

Ccner — KOS(QUUHEHT CONPOTHBJCHUS BCefi CHCTEMB WJIH pery.JHpYeMoro yua-
CTKa, OTHECeHHbIH K CKODOCTHOMY [ABJEHHIO B CEYEHHH I10JHOCTHIO OT-
KPBITOrO KJamnaHa.

Benuuunbl koapduinenta CONPOTHBICHNs CETEBHIX KAAMAaHOB KOHCTPYK-
uun CaHTeXnpoekTa MOTYT ObITh HaiieHH 1o puc. 10.5 urM NpHHATH NO yc-
PeAHEeHHBIM JaHHBIM, IPpHBeeHHBIM B TalJ. 10.4.
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Ta6aunma 104
KoatduieHTsl CONPOTUBAECHHS KJIANAHOB B OTKPHITOM M 3AKPHITOM MOJOMKEHHUSIX

KospdHuuueHT COMPOTUBICHUS TIpH TIOWAnH
OTKDHITOT'O KJiarnaHa B M3
THn Kaanasa
o 0,5 0,5—1 1—2 Gonee 2
Heyrennensnptit:
OTKPBITBIHL . . + . v v v v v v v v o v w v 0,15 0,15 0,15 0,15
SBAKPHITBIH . . . . &« v v v o v e .. 2000 1000 600 400
Yrennenusii.
OTKPBITBIA . . . . . ., « . . v v . . . . .. 0,2 0,2 0,2 0,2
BAKPBITHIH . . . . v v v v v v e e e 3000 1500 700 500

3. PETYJAUPOBAHHUE NPOU3BOAUTEJbHOCTH
BEHTHJIATOPOB

B mocnennue rogwl crand LIHpPOKO npHMeHATb s3KoHoMHuHHle CKB ¢ ko-
JU49EeCTBEHHBIM DeryJHpOBaHHEM IPOH3BOAHTENbHOCTH. BO3MOXKHBEI TPH CIHO-
coba U3MeHEeHHs MPOM3BOAHTEIbHOCTH BEHTHAATOPOB: 1) KIanaHoM Ha Maru-
CTPaJbHOM BO3AYXOBOAE; 2) HAMpaBJSIOLIHM anNnapaToM BO BCACHIBAIOILEM
OTBEPCTHH BEHTHJATOPA; 3) YHCJIOM 06OpPOTOB BEHTHJIATOPA C MOMOLUBIO THI-
poMy®dTH HIH 3JEKTPOMY(PTH CKONbXKEHHS,

Kianansl BecbMa HEPKOHOMHYHO DEryJ/JHDPYIOT NPOH3BOAMTENbHOCTb BEH-
THJIATOPOB H NI03TOMY K NPHMEHEHHIO A/ 3TOH LEJH He PEKOMEHIYIOTCH.

XapbkoBCcKHH HHCTHTYT CAHTEXNMPOEKT U MOCKOBCKHH HHCTUTYT TaXKOpoM-
3JEKTPONPOEKT NPOBEIN CPABHHUTENbHOE HCCAEJ0BAHHE DEryJHpPOBaHHA C IO-
MOIIbIO HANpPaBASWUNX alldPaToB, THAPABIKYECKUX MY(PT H 3JIEKTPHYECKHX
MYQT cKonbxeHus. [uapasianueckue My(QThl OKasajJuChb MeHee HaIeXHbl H
GoJice CJIOXKHBI B 3KCIVIYATAIlMH, YeM 3JEKTPHUeCKHe MY(®THl CKOJbXKEHHSA, H
TI03TOMY JJi IPAKTHYECKOTO HCIOJb30BAHHUS DPEKOMEHIYIOTCS TOJIBKO 3JEK-
TPOMY(THl CKOJNbXKEHHS M Hampasjsgiomye annapatsl. CpapHHTe/NbHBIE [AH-
HblE O MOLUHOCTH, MOTPeBIsIeMOH BEHTHJIATOPOM, NPOHU3BOAHTENBHOCTL KOTO-
POTO peryJ/Jupyercs Hanpas/IsOMAM alnapaToM H 3JeKTPOMY(TOH CKOJIbXKe-
Husi, npuBefeHsl B Ta6a. 10.5.

Kang. rexn. Hayk I'. I'. BaxBaroB mJsi KOJIMUeCTBEHHOTO DEryJIHPOBAaHUS
BEHTHJISTOPOB DeKOMEHAyeT NPHUMeHsiTh: 1) HampapJasiomue annaparbl Ipu
r1y6uHe pery/HpoBaHus MPOU3BomHTe bHOCTH OT 100 mo 50% mnoaHo# npo-
M3BOJMTCIbHOCTH BEHTHUIATOPA; 2) 3JeKTpHUYECKHE HHAYKTOPHBIE MydTh

Ta6auuwa 105

CpaBHuTEbHbIE IaHHBIE 0 NOTPEGAAEMOfi BEHTHIATOPOM MOLIKOCTH fIDH PErYNUPOBAHUN
HANPaBAAIOMMM ANNAPATOM M NEKTPOMYQTON CKOJIbKEHUS

TIpOK3BORH- MomHOCTb 3JeKTPOABHTaTeNs] B xem
Bun perymiopa | premacre

B % 28 40 55 75 100

100 28 40 55 — —

Hanpasastowuii anmapat { 75 20 28 39 — —

50 12 17 24 — —
100 28 40 55 75 100
DaerTpoMy(dTa CKOJbKEHHA { 75 19 27 37 45 60
50 9 14 18 25 34
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CKOJIbXKEHHS NPH IyOuHe peryaupoBanus or 100 xo 30% mnosnoi npousso-
OUTEJBHOCTH BEHTHJIATOPOB.

Hanpasaarouue annaparel perylupyioT NpOH3BOAUTENBHOCTh BEHTH/IATA-
pa, u3MeHasa ero aspoAMHAMHYECKYI0 XaDaKTePHCTHKY NMyTeM 3aKpPy4HBaHHsA
BO3JyLIHOTO IIOTOKA HAa BXOJ€ BO3AYyXd B BEHTUJISATOP.

Hanpasnsmoune annapaTbel MOTYT YIDPaB/ISATbCA BPYYHYIO, NHCTAHIHOH-
HO M4 aBTOMaTH4YeCKH. Il pyYHOTO yIpaB/IeHHs OHH IOCTABJSIOTCS C Uep-
BAYHBIM NPHBOAOM, 4 Mg JUCTAHIMOHHOIO H aBTOMATHYECKOT'O — C 3JEKTDH-~
YeCKHM NPHBOJAOM. JIMCTAHIHOHHBIH KOHTPOJb MOKHO NPOH3BOAUTH IO YTy
IOBOPOTA JONATOK HANpPaBJAIIIEro al-

napara ¢ NOMOUIbIO peocrara oOpaTHOH L 408%

CBSI3H HCIOJIHUTEJNBHOIO MeXaHu3Ma. v 1
PerynupoBouHas XxapaKTepHUCTHKA Ha- g4 ,/(

npasJjsouux annaparos cepud HA npu- %%

BefeHa Ha puc. 10.8. B casu c HeluHel- ¢4 —5

HOCTBIO XApPAKTeDPHCTHKH I pHUMeHeHue

Hanpap/AOIHKX annaparos ajas peryau- r — 7 ]

Umupoimo

pOBaHMA JABYXBEHTHJASITOPHBIX CHCTEM 02*/ # ) ’__‘
KOHJMIMOHHPOBAHUS BO3AyXa He peko- |\~ L ~
MEeHJyeTCHl. 0 & 9n o
IaeKkTputeckas mygra CKOAbICEHUS Pc. 108 Perymmpopousas Xapak-
COCTOHT M3 WHIYKTOPA, PACHONOKEHHOTO  renyerpka HampaBIAioLlero ammapa-
Ha BeAOMOM BasJy MY(]ThHl, KOTOPHH coe- Ta
JUHEH C BCHTHJIATODPOM, M sIKOpdA, pacno- L — OoTHOCHTeNbHAs NPOU3BOAUTEN b~
] HOCTh BEHTHJAATOPA; o.— yroJ INOBOpPOTa
JIOKEHHOIO Ha BCAYUIEM BaJy, KOTOPBIH JIONATOR HAampaBJfIOUIEro amnapara
coelHHEH C 3JeKTpoaBurarteseM. llpu
BpameHHH SKODPS OTHOCHTEJBHO HaMmar-
HHYEHHOTO MHAYKTOPA BO3HHKAIOT BHXPEBBle 3/1eKTPHUYECKHE TOKH, KOTOpHIE,
B3aHVOAEHCTBYSl C MAarHHTHBIM IOTOKOM, CO3JaIOT KPYTAIHE MOMeHT. Benn-
YHHA NOC/JEe[HEro 3aBHCHT OT BEJIMYMHBI TOKa, BO3OYXKJAMOMIero MaruuThl HH-
AYyKTOpa.
DnekTprUecKHe HHAYKTOPHBIE My THl H3TOTOBJASIOTCA AJA Nepenaud Mak-
cUManbyoro Momenra Bpamienusa 7,5—400 «I” - u ny1s1 31eKTpoABHTaTes el CO
CKOpPOCTBIO BpallleHHa He 0GoJjee
L 1500 06/murn. OGWuA BUL H paszMe-
~— s 3 PBHl 3/JeKTPHUECKHX HHAYKTOPHBIX
W 5 My(dT CKOJNBbXEeHHs NPHUBEIEHHl Ha

’@\pﬁ ! puc. 109 u B Taba. 10.6.
Iz =8 5 DeKTpUYeCKHe  HHAYKTOpHBIE

i

G 1[1

- [ L ) My)TH  CKOJBXKEHHS HONYCKAaIOT

—] L pyuHOE MeCTHOe, PyyHOe NHUCTAHIH-
OHHOe M aBTOMAaTHYECKOe Ympas.-
naenue. HauGosblmee pacmnpocrpa-

Puc 109 Dsektpuueckas HHayKropHas myd- ~C€HHE MOJYYHJIO ympaBiaeHHe Myd-
Ta CKOJbXKeHHSs TaMH ¢ [OMOLIBID BapHATOPO.

Ta6auuna 106
Paszmepnl M Beca 3JMEKTPHYECKHX HHIYKTOPHBIX MY(T CKOJNbIKEHHS

PaaMmepnt B um B

Tro MydTe! a

) O T T S O I U BC (VRO [ U R R
HUMC-7,5 610/ 160 38 | 38 | 80 | 80 | 325/41,5/41,5| 12 | 12 | 160] 127| 14 | 150
HMC-20 613 240| 34 | 35 | 72 | 95 | 315/37,5!138,5| 10 | 10 | 150| 157 18 | 300
HMC-40 915| 280 60 | 60 |140 |140 | 490/65,5/65,5 18 | 18 | 225| 335 22 | 590
HNMC-75 1075| 335| 75 | 75 |140 {140 | 565|81,0|81,0 20 | 20 | 300| 350| 30 |1170
HNMC-160 1225] 400{ 90 | 90 (170 (170 | 660|97,0/97,0( 24 | 24 | 370| 325 30 |1730
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HanpsxeHusi, [Ipy MecTHOM ynpaB/eHHU NPOU3BOJUTCA DYUHOE BO3ACHCTBHE
Ha PYKOATKY BapuHaropa, a NPH AHUCTAHIHCHHOM HJM aBTCMATHUECKOM —
BO3JeHCTBHE C MOMOMIbIO HCIOJHHTENBHOIO MEXaHH3Ma, CONPATAeMOro C Ba-
JIOM BapHuaropa.

J1s pasrpysku 3JeKTPOABHUTATENd NPH IycKe aBTOMATHYECKOE BKJMOUC-
Hue MydTh NPOU3BOAUTCS yepe3 pese BpeMeHH. CKOpOCTh BpallleHHA BBIXOJ-
HOro Bajia MY(QTH KOHTPOJHUPYETCA Cc NOMOHIbIO TaxOredeparopa WJIH aMIep-
MeTpa, BKJAIOYEHHOTO B I{elb OOMOTKH BO3OYXACHHA MYDTHL.

4. PETYJIUPOBAHUE KOHAULUOHEPOB MO METOLY
OINTUMAJIbHBIX PE)KXUMOB

Js1 cHucTeM KOHAMUHMOHHPOBAHMS BO3AYXa O0JBIIOH NPOH3BOAHTESBHOCTH
(cBeime 1,5 Toic, #3/%) B NocsaefHee BpeMs BMECTO METO/AA TOUKH POCHl HAYH-
HAT NpuMeHsTh paspaboranubil A. §1. Kpeciunem MeTox peryanpoBaHHA
KOHJHIMOHEPOB N0 ONTHMAJbHBIM pexkuMmaM. HoBbH MeTOf BO MHOTHX CJy-
yasgx Mo3BoJsgeT u30exaTh BTOPOro NMOAOrPeBa BO3AYXa, OXJAXKIEHHOTO B

NpOMBIBHON KaMepe, a TaKxKe ia-
_“Q\f&\\Wﬁ--:
J;gi"";f%\
.AW%A
N

IUPKYASIUHOHHOTO BO3AyXa.

OO61eu3BecTHO, UTO B KOH-
IUIMOHEpPE MOXKHO  HOJYYHTh
Tpe6GyeMble TapaMeTpsl NPHTOU-
HOTO BO3[AyXa, BBIIOJHAS €ro
TeIJIOBJAXHOCTHYIO 06paboTKy
B pPasJHYHOH NOC/IeN0BaTeNbHO-
cru. Ilpu sTOM pacxonbl Temsa u
XO0JIOfHA TakXKe OKaXKyTcd pas-
JHYHBIMH.

Onrumansbroll HA3HIBAIOT IIO-
CJIeIOBATebHOCTh (peXUM) Tel-
JIOBJIAKHOCTHON 06paboOTKH, BHI-
3bIBAOLIYI0 HAHMEHBIIHE 5KC-
nayaTanuoHHele pacxoabl. Teo-
PETHUYECKHMH W 3KCIOEPHMEH-
TaJbHBIMH HCCJAEXOBAHUAMH YC-
TA2HOBJEHO, 4YTO  (CYUIECTBYIOT
12 pexxumoB, KOTOpHIE NPH OmNpe-
JeNIeHHBIX COCTOSHHAX HapyXK-
HOTO ¥ BHYTPEHHErO BO3AYyXa, H3-
BECTHOM TEIIOBJAXKHOCTHOM Oa-
JIAHCE NOMEIIEeHHs H 3aZaHHOM
OTHOCHTEJIBHOM KOJIHYECTBE IIO-

€T BO3MOXXHOCTb 0OJsiee palHo-
HaJbHO HCIOJAB30BATh TEIJO pe-
-"

Pue. 10.10. Yuactxu #a [ — d-puarpamme, npei-
CTaBJSIONIHE MapaMeTPsl HAPYXKHOTO BO3AYXa,
KOTOpbIe CHOy:KaT JJA onpejeseHHs ONTHMAaJbHOH
nocaeXoBaTeNbHOCTH 06paGoTKH BO3fyXa B KOH-

LaBaeMOro HapY:KHOTO BO3JAyxa
(ko3 dunuent canurapHoi Hop-
MBbl) MOT'YT GBITH Ha3BaHHI OMT-
ManbpHBIMH. OrmnpeneseHde TOrO

JHIHOHEDE

!/ — rpaHuna oGaacTH BO3MOMKHBIX COCTOSIHHH HapyXHO

ro BO3AYXa; 2 — MOMYCTHMHIR Auanasod KoNeGaHu# mna-

paMeTpoB NPHTOYHOro BO3AyXa; 3 — muamasoH KojeGa-
HHR mapaMeTpOB YXOASIEro BO3AYyXa

peXuMa, KOTOPHIH cjaenyer npu-

MEHATb B KaXJAOM KOHKPETHOM cJjyuyae, NPOHU3BOAAT rpacto-aHaJUTHUECKUM
nyreM. Jlns sroro Ha [ — d-quarpaMMy HaHOCAT rpaHHLy 3aMKHyTo# obaa-
CTH, B IIpeliesjaX KOTOPON MOTYT HAXOJWUThCA TOYKH, XapaKTepH3YIOIIHe CO-
CTOSTHHE HApYXHOTo BO3/1yXa HAHHOTO reorpacduueckorn nyHkra, Jlanee sra
obnacts pasbuBaercd Ha 12 yyacTkoB, NpOHYMepoBaHHLIX Ha pHc. 10.10 pum-
CKHMH LH(pPaMH.
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'paHuubl MeXAY y4acTKaMM IPOBOAAT CAeAYIOLIHM 00pasoM:

HAHOCHTCH YeTHpeXyroJbHUK I/ 11511311, BO3BMOXHBIX COCTOSHHA NPHTOY-
HOTO BO31yXa, 06pasywouuit co6oit yuacrox V;

yepe3 Touk# /1) u I3 IpOBOAATCS COOTBETCTBEHHO JIMHUHM NOCTOSHHBIX 3H-
1anbnuil Iu. wake ¥ In. wun . JlOMaHasa IT\J1,if; u XKUDHBHIE YacTH YKa3aHHBIX
H303HTa kN 06pasyioT yuactok /V;

uepes BEpPIUHHBI YyeThipexyronbHuka I1\113I1511, mpoBoAATCS Jy4H MpOIec-
ca aCCHUMMJISIMH TelJa W BJATH B IOMELIEHHHY €, H CTPOHTCS UeThlPeXyroJb-
HHK ¥1¥.¥3d 4, xapakTepusyomHil BO3MOXKHbEIE COCTOSIHUSA YXOASALIETO BO3AY-
xa. Jlyun e, npoanesarorcs 10 Touek M;, My u M. TlonoxeHnust 3THX Touex
BEIOMPAKOTCA Tak, UTOOH ObLIK CHPAaBeAJHBBIMH OTHOIIEHHS

Yill, _ Yolly _ Ylls _ Yulls _ 3
VM VoM, Vs My VoM, ’
rae & — KOoJHYecTBO Hapy:KHOTO Bo3nyxa (B IOJAX eIMHUIB) B OGINEM KO-
JuyecTBe NPUTOYHOrO BO3Ayxa. TakuM oOpas3oM cosfaerca yuacrok VI
u3 rouek M;, I1; n M3 onyckarooTrcs JHHHH [OCTOSHHBIX BJArocoiepxanuii,
B peay.brare uero cospalorcsa yuacrku VII u VIII,;
yepe3 TOUKy M; npoOBOAHTCA H303HTasNbNA H obpasyercs yyactok /1/;
yepe3 TOUKY I73 NIPOBOAUTCS JIHHUSA NMOCTOSIHHOTO BJATOCOAEPKAHUS, KOTO-
pasi B TOUKe CBOETO NepeceyeHus ¢ KpHBOH OTHOCHTENbHON BJAXKHOCTH BO3AY-
Xa 3a TemIoBaarooOMeHHBHIM anNapaToM KOHAHIMOHEpa OmpemesiseT H303H-
Tajblly, COOTBETCTBYIOLIYI0 MHHHMAaJbHOH TeMIepaType TOYKH pOCHl
It p.wwm). Janee, mosb3ysce popmy.ioi
I -1

y. MHH T p.MHH

y I

II—II = Iy.mm -

NIPOBOAST TPAaHULy MexXAy yuacTkamu [ u 1/

yepes TOUKy &) MPOBOAHTCH H305HTAMbNA [y, waxc ; HAHOCHTCA TOUKa K,
COOTBETCTBYIOIAS MHHHMAJbHBIM NapaMeTpaM OXJa)XAeHHOTO BO3AYyXa INPH
peryMpoBaHHM NapaMeTPoB NPHTOKA NYTeM IpelyCKa YacTH BO3AyXa uepe3
06BOAHO# Kanan; nposoautca npsamas I1; K, koropas npopiesaercs 10 mepe-
CEYEHUS C H303HTANBNON [y waxc B Touke B. Takum o06pasom cO3xaroTCs
yuactku IX u X;

Ha H303HTaNbNe [y, yaxe HAHOCHTCS TOUKA [, Tak 4TOGH 0Tpe3ok ¥ [° Gl

pasen orHowenuo ¥(B/¥. lanee uepes Touky [ mposomurca mnpamas [/,
napannenbHas nuauu KB, u cosnaroorcsa yuactku XI u X/1.

OntuManbHblfl pexuM 06paboOTKH BO3AyXa BEHIGHPAETCS B 3aBUCHMOCTH OT
noJ0XKeHUsl Ha [—d-guarpaMMe TOUKH, XapaKTepH3YIolel B JaHHBIH MOMEHT
COCTOSIHHE HApYKHOI0 Bo3Ayxa (Taba. 10.7).

Ta6anua 107

TexHonoruyeckHe npounecchl 06paGoTKM BO3AyXa INPH Pa3JqHYHBIX COCTOSHUAX HAPYKHOro
BO3Ayxa

Homep yuwacTka
(eM puc 10.10),
y B IIpefenax

KOTOpOTro pac- OnrumanpHas I0CJIeflOBAaTeNLHOCTh TEMNOBIAXHOCTHOM 06paGoTKH BO3AyXa
moJOKeHa TOUKa, B KOHJHIHOHepe
XapakTepuayoomast
COCTOSIHHE HapyX-
HOI'O BO3gYyXa

I CMech yXOAsIlero BO3AyXa (TOYKa &3) H CaHUTAPHOH HOpPMBI HapyX-
HOTO BO3JyXa NOAOrPEBAaeTCsl B KajopHpepe nepBOro NOAOTPeBa 1O 3H-
TaNbIHU [pp \yuy MSOSHTABINYECKH YBIAXKHAETCH M Jafee NMOAOrpena

ercst B Kanopudepe Broporo moacrpesa (mo Toukm 1)

I YacTs CMeCH YXOAMmero BO3XyXa (TOUKa ¥3) M CAHHTAPHOM HOPMELI
HapyXKHOTO BO3LyXa H303HTAJbLIMYECKH YBJAXKHIETCH, IIOCJTE Yero
Bech o6pabaThiBaeMblil BO3AYX HoJorpeBaeTcss B KaJjopudepe (mo Tou-
ku 1)
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Hpodorscenue Tada. 107

Homep yuwacrxka
(cm. puc. 10.10),

B mpenaenax

KoToporo pac-
TIONOXKeHa TOYKa,
XapaKTepHu3ylouas
COCTOSTHHE HapYX-
HOro BO3AYXA

OnruManeias NOCJAEA0BATENbHOCTL TeNJIOBIaXKHOCTHOMN 06pa6o1'1m BO3xyxa
B KOHEHLHUOHepe

m

vi
Vil

viI
X

X1

X1

HacTh CMeCH HAPYXKHOrO M YXOIsullero Bo3fyxa (Touka ¥3), uMmewolei
SHTMBNHMIO [ .., H30IHTANBIMYECKH YBJIAXKHAETCH, MOCAE 4ero cMe-
IgBaeTCs ¢ HeoGpadoTaHHOH YacThIO CMeCH

YacTb HapyKHOrO BO3yXa H303HTAJLIMYECKH YBJAAKHAETCHA, nocJe
Yero cMelmBaeTca ¢ HeoGPaGOTaHHOR YacThIO HAPYKHONO BO3JyXa B Ta-
KOA TIpOTIOPHUM, 4TO KOHEYHOEe COCTOAHHE CMeCH BO3AyXa XapaKTepH-
3yeTcsi TOYKOH Ha JoManod anHuu 13 [Ty I,

Hapy:xHeif Bo3ayx momaercs B mnoMemleHHe 6e3 TeNOBJRaXHOCTHOH
06paboTKH

Hapyxupi# Bosnyx “cmemmBaeTcsi ¢ YXOAAMUM B TakoH IIPOIOPIHH,
4TO MapameTpsl CMecH XapaKTepH3yloTCsl TOYKOH Ha JoManoi [Iy [T, ITs

CMecp yxofifimero BO3AYyXa H CaHHTapHOH HODMBI HApYKHOIO BO3AyXa
nojorpesaercs B Kasopudpepe [HO COCTOSHHMSI, XapaKTepH3yeMOro TOUKOH
Ha Jomanoft IT; IT, ITs

Cmech Hapy:KHOT'O M YXOAAllero Bo3gyxa (Touka ¥;) moporpeBaercst
B Kazopudepe (rouka [I;)

HacTb Hapy:KHOro BO3fyxa oxjaxpaercs (Touka K), nocie uero Bech
o6paGaThiBaeMbI BO3AYX NMOAOrpeBaercss B Kaxopudepe (touka IT,)

HacTe HapyXKHOro BO3AyXa OXJaxpaercs, MOCJe Yero CMeILIHBAETCs
¢ HeoO6paGOTaHHLEIM HapyKHHIM BO3JYXOM B TaKofl nponopuuH, 4ro coc-
TOsIHHE CMeCH COOTBETCTBYeT Touke [1y

Hacte cmecH yxopduiero (Touka &y) BO3AYXa M CaHHTAPHOH HOPMEL
HaPyXKHOrO BO3Ayxa oxnaaxpaaercad (rouka K), nocse yero cMmemuBaercsd
¢ HeoOpaGoTaHHOH 4YaCThIO CMECH H HOJOrpeBaeTcs B Kajaopubepe (Tou-
Ka [IT})

IMocnexoBaTebHOCTh 0G6paGOTKH BO3AyXa B KOHIHIMOHEpE Ta XKe, YTO
ans  yyactka X, TONMBKO BMECTO HapyXXHOrO BO3[AyXa MCIOJB3YeTrcs
CMecChb YXOAsulero Bo3fyXa (TOuKa ¥;) M CaHHTapHOH HOPMBI HapyKHOro
BO3AYXa

Ta6nuuwa 108

Yaeabubie ronosbie pacxofbl aHeprun CKB mpu ee peryiMpoBaHMH 110 MeTOAAM TOYKH POCHI

H ONTHMAJBHBIX PEXKHMOB

Toposoit pac- | Togoso# pac-
X0J Ternna Ha Xon xoJoaa
1000 #3/4 Ha 1000 m3/4¢
TIPOH3BOAH - I POU3BOA M-
TedbHocTH CKB TEeJIbHOCTH
B I'kas npu CKB B I'kaa
Teorpadu- MeTopaX pery- | NpH MeTomax
YEeCKHI THn 34aHus Tul KOHRHIUHOHepa JIHpOBaHUS PerynnpoBaHus
IYHKT
OINTH- OIlTH~
TOYKH Malb- TOYKH MaJib~
poces | HBIX pOoCH HBIX
pexmu- pexiu-
MOB MOB
[Mpombiuaentoe | C peuupkyasuueit . . . 18,51 9,7 [ 3,06 | 1,27
p TpsMoTouHeIft . . . . . 62,4 | 59,3 | 3,66 | 2,72
nra O6wectBennoe | C pemupkynasumeit . . . 35 9,6 10,2 |0,16
TlpaMoTouHBlt . . . . . 50,1 | 41,1 10,2 | 0,14
Ipomenunernoe | C pemupkyasumedr . . . 12,8 3,71 8,91 (5,9
Amxa6a TIpAMOTOYHEIH . PR 37,2 | 35,3 |12,19 |10,32
A | O6mecreennoe | C peunpkyaauued . . . 24,4 4 3,62 | 2,36
Tpamorounnilt . . . . . 30,8 | 19,1 3,38 | 2,61
15 3axk 665
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CucreMy aBTOMAaTHYECKOTO PETyJHPOBAHHKA, ACHCTBYIOULYIO IO METOLY Oli-
THMAaJbHBIX PEKUMOB, MOXKHO OCYILIECTBHTD, 10Nb3YSACh Pa3pabOTAHHBIMH HH-
CTUTYTOM JIaTTHODONPOM UepTeXKaMH, PACCUMTAHHLIMK HA NpHMeHeHHe 0Obly-
HBIX, CEPHIHO BBITyCKaeMbIX NMPUGOPOB aBTOMATHKH. MeTOJq ONTHMAaNbHBIX
PeXHMOB HCIOJNB30BAH NpPH pa3paboTKe KOHAuMNHOHepoB cepun KH c 3.1ek-
TPUUECKOH CHCTeMOH aBTOMAaTH3AIUH.

O6 3¢ {eKTHBHOCTH 3TOr0 METOXA MOKHO CYIUTb IO AaHHBIM, NPHBELEH-
ubiM B Ta6a. 10.8.

5. ABTOMATHYECKOE PETYJUPOBAHUE TENJIOOBMEHHHKOB
KOHAHUHOHEPOB-JOBONYHKOB*

IIpu nByxTpyOHHX BOZoBo3nyWHEX CKB pyuHoe peryiampoBanue Teilio-
06MEHHHKOB KOHAHIHOHEDOB-AOBOJAUHKOB BO3MOXKHO IPH HX cHabXeHHH
TOJIBKO TOpsidefl MK TOJAbKO X0/04HOH Boxoi. IIpu nomepemMeHHOM cHaGixe-
HHY XOJOJHOH U ropsyeil BOAOH pyuHOe pPeryJupOBaHHe NPaKTHYECKH Heocy-
mecTBUMO. B 3TOM cnyuae morpeburenns He MOXKET ONpelesnnTb, KaKOH BOAOKH
IUTAaeTCHd B NAHHBIH MOMEHT TelJIOOOMeHHHK, W II03TOMYy He 3HaeT, CTEAyeT
JH eMy NMPHUKDPBIBATH WJH OTKPHBATH KJamaH JJs TOro, 4robbl, HampHMep,
CHU3UTh TeMIepatypy B noMeuieHun. JHnas 23¢pdekTUBHOrO perynupoBaHHs

3THX cHcTeM HeOOGXOZMMO HMeTb

aBTOMATHYECKHEe  peBepCHBHLIC
J peryJupyolue KJjaanaHbl, KOTO-
pEle B JaHHOE BpeMsA NPOMBILI-
JIEHHOCTBIO He BHINIYCKAalOTCH.

Ha puc. 10.11 nsobpaxena
KHHeMaTH4eCcKass cxema peryJqada-
TOPa TeMTepaTyphl NPSMOro fel-
crusa tHna PTB-15%* ¢ pazne-
JIHTENBHBIM KA2MaHoM AJ15 IKeK-
LIHOHHBIX JOBOJAUYMKOB, cHaGxKa-
eMBIX TOpsAuel HJIM XOJOAHOMH BO-
Jo#l mo ABYXTPYOHBIM Hemepe-
kaouaeMeiM*** cuctemam. C no-

| MOIIBIO 3TOFO TEPMOPETYJIATOPA
) H3MEHSIeTCH COOTHOUIEHHE KOJH-
YyeCTB BOABI, MPONMYyCcKaeMbIX ue-

Puc. 10.11. Perynatop reMmmepaTypsl mPAMOro .
nefictenss PTB-15 ¢ pasieluTe/bHEIM KJAaTaHOM pe3“ TeMIOOGMEHHUK i MO 06BOA
Ho#t nunuu. IIpu pabore cucre-

—2

-1

1
'

Nz

(Dy =15 mm) L
l-—-K;pl‘lyC &acrpoequoro ycTpoitetBa; 2 — HacTpo- MBI Ha ropsiueHd BOAE K Tennoo6-
eunbil CHILGDOH; 3 — HaCTpoeuHas pyKosTKa; 4 — -
cHAbGOH TepecTaHOBKH; 5 M 6 — DerylHpyiouue op- MEHHHMKY MDHCOCMHHACTCHA Tps
ranbl; 7 — BO3BpaTHAas NpyXuHa MO¢ IIPOXOLHOE CCUEHHE, pacXoji

qepe3 KOTOpOe  CHHXKaeTcd C
yBeJTHueHNeM TeMIlepaTyphl TepMoGasiaoHa, a K 0OBOAHON JIHHHUA — GOKOBOE
NpoxoaHoe CedeHHe, PACXOM Yepe3 KOTOPOe MOBHILIAETCSA; MpH paboTe CHCTe-
Mbl Ha XOJOJHOH BOJ€ K TeMNOOOMEHHUKY NMOACOeHHSAETCS G0KOBOE MPOXO-
HOe ceueHHe, a K OOBONHOH JIUHHYM — MPAMOe MPOXOJHOE CeUeHHe,

HeficTBre npu6opa OCHOBAHO HA HCIONb30OBAHUH H3MEHEHHsI o6beMa Tel-
JIOUYBCTBUTEJNbHON KHAKOCTH, 3aNoJjHAIel TepMobasoH, Kanuaiap H
CHJIb()OH NEPECTAHOBKH, B 3aBUCHMOCTH OT TEMII€paTyphbl OKPYKAMIIEr0 BO3-
ayxa.

Ha puc. 10.12 u3o6paxkeHa xuHeMaTHueCKas cXeMa PEeryJasTopa reMuepa-
Typel mpsiMoro feiictsus Tuna PTK-5215-TK-15 ¢ TpexmpoxoxHeiM HecMe-

* Hanucau coBMectro ¢ nuxk. JI. . Kykankowm.
** Paspa6oran CmonenckuM duanatoMm HUUTexuonpu6op.
*5% DrH cuCTeMs! cHAaGKalOTC B Teuenue rofa JuGo TOMALKO ropsAuei, Au6o TONbKO XO-

JIOIHOH BOMOM.
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WIXBAIOMUAM KIANAHOM [JIf TEIJI0OOGMEeHHHKOB TpexXxTpy6HHX cucreM, [Ipu mo-
BBINIEHHM TEMIIEPATYPHl OKPYKAIOLIEr0 BO3JAyXa TEePMOpPEry/dasaTop cHauala
yMEHBIIAET OT MAKCHMyMa 10 HYJs pacXof ropsdeil BOAH, & NOTOM YBEJHUH-
BaeT OT HYJS 00 MakKCUMyMa pacxon XOJIOIIHOﬁ BOJHL. B KOHCTPYKIHH KJjana-
Ha NpPefycMOTPeH pasfeluTe/bHHI CHAb(DOH, KOTOPHE JaeT BO3MOXKHOCTb
3aMeHSITh TePMOCHCTEMHE (€3 CIycKa Telo- H XOJOLOHOCHTENs U3 Tpybonpo-
BojaoB. Knanan Moxer OHTh HCIOAB30BAH [ DYYHOTO PeryJHpOBaHHA TeM-
nepaTypel B IOMEIIeHHH; B 3TOM CJaydae Ha KJanaH BMeCTO T€DPMOCHCTEME!
yCTaHABJAHBAETCS PYKOSTKA AJS PYUHOTO ynpasieHud. JJs 3amuThl KJAanaHa
OT 32COPEeHHs HAa NOABOAALIMX TPyGONpOBOLAX ycTaHABJIHBAIOTCA MOCTABISA-
eMble KOMIJIEKTHO ¢ IpuBOpPOM ceTuartsle BOASHBIE QUIALTPHI.

O

4

et

8
3

Pme. 10.12. Perynsarop Temne-
paTypel TmpsiMoro  nefcTBus
PTK-5215-TK-15 ¢ Tpexupo-

=

[eeeescees

Xonodnas *J—%

pevsscece

A

boda | 9 XOJHbIM HecMelIHBALIIIM
T A y 1-2 knananoMm (Dy =13 mum)
: — M@ZZL/}% I — repMo6Ganion; 2 — HacTpoeu-
: — ubift  cHnbdoH, I — HacTpoeuHas
n —| pykoarka; 4— cu1edoH mnepecra-
opsyan 5 HOBKH; & M 6 — peryaupyiouue
0da —t—

OpraHel; 7 — BO3BpaTHas ODPYXH-
Ha, 8 — pasfieJUTeNBHBIH CHJb-
f~ 7 ¢oH, 9 — npyxuHa

Huanason Hactpoiiku perynsaropos PTB-15 u PTK-5215-TK-15 npeny-
cMOTpeH B npeaenax 15—30°

CraTHueckHe XapakTepucTHKH peryasropa mas PTB-15 Ky, =f(A8)
(re A® — pa3HOCTh MeXKJy TeMNepaTypofi, YCTAHOBJEHHOMA N0 IIKaJe, U TEM-
nepatypoit repmobamiona) u Kyve =@(A®), a Takxe a8 peryJaaropa
PTK-5215-TK-15 Ky x=/1(A®) u Ky r =¢,(A®) npusefeHH B JeBOK 4acTu
puc. 10.13 (rae Kv 1, Kyg— K03hpuuueHTH NponyckHoA CrnocoGHOCTH CO-
OTBETCTBEHHO NpPOXOAHBIX cedenult [—[I u [—III perynsitopa PTB-15; Ky«
H Ky, —xo03dbdHuneHTs NIPONYCKHON cr1OCOGHOCTH MPOXOAHBIX ceUeHHH A
xoJioiHo# 1 ropsauell Boan peryaaropa PTK-5215-TK-15).

TouHoCTb peryJHpOBaHUSA TeMIepaTyphl B IOMELIEHHH 3aBUCHT OT H3Me-
HEeHHUSl HATPY3KH H MOXKeT OHITb onpenenexa mo puc. 10.13. Tak, Hanpuwmep,
ec/JIM BCJEACTBHE H3MEHEHUS XOJOAUIbHOA HArpy3KH IO KOMaHAe TepMOpery-
asitopa pacxof Boael W, uamensierca or 800 no 500 4/4, a nepenag AH,, wus-
mensercs ot 3000 mo 4000 xI'/#?, To TeMmepa-
Typa B MoMelneHUH npH Benuunde Ky x =2,5
MOXKeT OTKJOHsThcs Ha 1,9—1,3=0,6°, a npu
BesuuuHe Ky x==1,6 na 2,75—1,75=1°.

Kak BuilHO M3 [puUBEAEeHHOr0 TIPHUMepa,
yMeHblleHHs a0COJIOTHOH BeNMMYUHBI OTKJOHE-
HHS TeMNepaTypbl B MOMELIEHHH NpH AeHCTBHH
BO3MYIIEHHSI MOXKHO TOCTHTHYTb 32 CUET BHI-
G6opa knamaHa C GOJbIIMM KO3GPHIIMEHTOM Ky | % x || Xvre | %a v
nponyckHo#t cmocobuoctn. OnHako HeoOXonH-
MO HMeTb B BHAY, UTO C POCTOM Ko3dduuuen-

Ta6auuna 109

3nayennst k0appULHUEHTOB
NpONycKHOH cnocoGHOCTH
H COMPOTHUBJIEHUSA KJIANaHOB

- 0,25 | 1270 0,25 | 1270
Ta NPONYCKHON CNOCOGHOCTH YyXyIIIAIOTCA AH- 04 | 500 04 | 500
HaMHUYecKue CBOMCTBAa CHCTeMBl peryJHpoBa- 0.6 | 220 0.6 | 220
HHS, 4 3TO MOXKeT NPHBECTH K BO3HHKHOBeHHIO 1 80 1 80
He3aTyXalolWUX KoneGaHWil  peryJHpyeMof ég ?é 1,6 31

TeMIepaTypHl.

15*% 3axk 665 297



Ky, mlu -

Puc. 10 13 Juarpamma nasa BuiGopa peryastopos PTB-15 u PTK-5215 TK-15

Mpumep. Hawo V, =800 4/4; V=400 2f«, A H  ==3000 Kl /M2,

S /l s
[ A
%k\f/{,’éy % /'/
/ s
AT
\_\\- | \S | L/
t 10; / / /|(// /
MV s /7
// T 0‘4"!‘— A___g
Y. Kyx=025) | ’
i i 1 I
5’ i d
1 7 8T 8 500 000 1500 2000 V.ala

Onpegennte K %’ er ¥ BEJHYHHY BO3MOXHOro OTK/IOHEHHss TEMNEPATYPw B MOMEILEHHH OT TeMuepartypbi HacTpoilku peryasTopa
= =1,9°C; = =2,75°C; =18 =-1,2°C; = =1 6°
Orser mupu KVx 2,5 A0=1,9°C; npu KVx 1,6 A8§=2,75°C; npu KV:“ 18 AS$ 1,2°C; npu KVr 1 A8 1,6°C.




B ra6n. 10.9 npuBexeHsl 3HaueHHs1 KO03(h(UIHEHTOB NPOMYCKHON CIo-
COGHOCTH H COOTBETCTBYIOIIMX CONPOTHBJEHHH KJAaNaHOB IO XOJOXHOH H Tro-
psdeit Boge. I1pu BEIGOpE KJTanaHOB pery/JaATOPOB, COTJIACHO TEXHHUECKHM
YCJOBHSIM 3a2BOJA-U3TOTOBHUTES, NOTPEOHTENb MOXKET NPHHUMATH J11060e CO-
yeraHne Beauund Kyx H Kyr. Tax, Hanpumep, npu Kyx =0,25 Be-
auunHa Kyr Moxer uMmerh 3smauenne 0,25; 0,4; 0,6; 1; 1,6. Heo6xoaumoe
coueTaHne BesuunH Ky yKaselBaeTcs B clenudukauud. Tax, mHanpumep,
TepMOpEeryaaTop ¢ xapaktepuctukaMu Ky =16 u Kv =0,4 o6o3nauaer-

0,4
ca PTK-5215-TK-15 I e

T'masa 11
PACIIPEAEJIEHUE BO34AYXA B TIOMEIIEHUAX

1. PACIIPEAEJIEHHUE BO31YXA KOMIIAKTHbIMH
A BEEPHBIMHU CTPYSIMH

Crpyn, BEIXOAsIIME U3 BO3LyXOpacnpeaeauTeel, XapakTepu3yloTcs: MakK-
CHMaJIbHOH CKOPOCTBIO HJIH CKOPOCTBIO HA OCH CTPYH U, B M/CEK; MaKCHMa/b-
HO# (MM MHHHMAJBbHON) TeMnepatypoiif, B epad, HaGMIONAKOWIUXCSA OObIY-
HO Ha OCH CTPYH; cpellHeHl CKOPOCTBIO IO PacXoly Ucp.p B M/CeK, KOTOpas
ABJASETCA YAaCTHBIM OT JeJeHHsl KOJHUeCTBA ABHKEHHS Ha CEeKYHAHYIO Mac-
Cy CTPYH; cpejHell o pacxojay TeMIepaTypoi cTpyn Zep, , B 2pad, paBHOR
TeMIlepaType B TOUKE CTPYH CO CKODOCTBIO Ucp.p; CPEeNHEHl CKOPOCTHIO MO
NJIOWAAH Uep, n B M/CeK, ABigOLIeCH YAacTHEIM OT JeJeHHSl CeKyHIHOro
pacxofa Ha MNJomaip MONEPEYHOTO CeUeHHA CTPYH; CpPelHEH TeMIepaTypol
CTPYH 1O miIomanu fy, n B epad.

IIpu nBHKEHMM CTPYM B BO3IAYLIHOM NpPOCTPAHCTBE NOMEIIEHHS BO3HH-
KaIOT 3)KEeKTHDYEMBIE el0 BTOPHUHBIE IOTOKH BO3AyXa, UMEIoIlHe NPOTHBOIO-
JIOXKHOe HanpaBJeHHe N0 CPaBHEHHUIO ¢ HaNpaBjeHHEM OCHOBHOTO HJIM NPAMO-
ro moroxKa. BropuuHrie NOTOKH Ha3bIBAIOTCH OOpATHbLIMU NOTOKAMU.

Crpourenburle HopMbt u npasusa CHull 11-I.7-62 pernamentupyior on-
TUMaJbHbIe M JONMyCcKaeMble CKOPOCTH JBHKEHHS BO3LyXa B pafoueit P3 miu
o6cayxuaeMoit O 30He NMOMELIEHHS Uyopy B Mm/cex W yCTaHaBJIWUBAIOT HOMNY-
cKaeMble KoJieGaHus TeMIepartyp B 3TOH 30He Al B epad.

Ilpu pacuere cucreM KOHZMUIMOHHPOBAHHSA, KaK IIPaBHJIO, HOPMHpPYEMEIE
CKOPOCTH BO3JyXa CJeAYeT NPHHAMATb PABHBIMH MaKCHMaJbHEIM CKOPOCTSIM
B pacueTHOM CEYeHHH CTPYH, a [NONycKaeMble KojeGaHHS TeMIepaTypHl cje-
JAYET COMOCTABAATH C MAKCUMaJbHHIMH DA3HOCTAMH TEMIIepPaTyp, KOTOPLIe CO-
3[A10TCS IPHTOYHBIMH CTPYAMH, BXoaaumumy B 3086l O uan P3, 1. e, cienyer
IPHHHAMATh:

a) B OCHOBHOU cTpye

Uy = Uyopu M/CEK; (11.1)
At, = At epad; (11.2)
6) B 06paTHOM NIOTOKE
Utsp = Unopw MICEK; (11.3)
Aty, = Aty epad. (11.4)

IMpn KoMQOPTHOM KOHAMUMOHHPOBAHMM BO3JyXa Ha MNPOMBIIITEHHBIX
NPEeANPUATHAX, He MMEIOLIMX IOCTOSTHHBIX (PHKCHPOBAHHBIX PabOYHX MECT B
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30HaxX NPAMOro BO3AeHCTBHA NPUTOUHOH CTPYH, T. €. B 30HAX, B KOTOPLIX
CTPya NMPHTOUHOTO BO3JyXa HMeeT MaKCHMalbpHble CKODOCTH, MONYyCKaeTcs
NPHHUMATD JJ/151 OCHOBHOM CTPYH:

Uy = 2 Ugopus (11.5)
At,=2At,,. (11.6)

3ona npamozo eo3dedictausn npurodnod crpyu Fy . onpepensieTca miao-
IAJbI0 NONEepeYHOTo CEUeHHS B MeCcTe BX0Aa CTPyH B pabouyio HIH 06CAYXKH-
BaeMyl0 30HY, B Npeleaax KOTOpOfl MaKcHMajbHble CKODOCTH BO3/yXa MOTYT
Kosie6atbes or v, 10 0,5 v,.

[ HEeHACTHIAIOMIMXCS KOMIAKTHBIX CTPY#

Fn. o = (0,2x, + V'F, )? 0,785 2 (11.7)
IS HETIOMHBIX BeepHHIX cTpyit mpu x,<11,3 V'F,
Funo=(2x, tg o4 + V'F, )2 0,785 n2 (11.8)
JL1S1 HACTUI Ao UXCs CTPy#
FRs=05 Fn, a2, (11.9)

rae Fo— mnomann cBOGORHOrO cedeHHS OTBEPCTHA, M3 KOTOPOTO BHIXOIHT BO3AYX, B M7
Xy — pacyeTHas noJHas AJHHA CTPYH B X
Q@ — LeHTPaJIbHEIA Yrca paciuupenHs CTpyd B epad.

¥Yron a uaMensiercs or 19 no 22° npu BHIXOe H3 BO3AYyXopacnpeaenure-
Jell ¢ napaaneNlbHBIMH HanpaBiasiomuMu. [IpH  ycTaHOBKe HanpaBJSIOLIUX
IO YIJIOM K OCH CTPYH YrOJl PACIUHPEHHS CTPYH B ee HayaJje GJH30K K yriay
YCTaHOBKH HaNpaBJAONINX U MOXKeT ObITh AoBefeH 1o 90°, 3arem yroa a no-
CTENeHHO yMeHbIIaercss M Ha paccrosHuu x==11,3 VFO cHOBa paseH 19—
22°,

JaHuble 0 cKopocTsx Bo3nyxa, HopMmupyembix CHull II-T'.7-62, npusene-
HEl B Ta6a. 2.1.

TouHocTh MOAZEpKaHHS TeMIepaTypel Bo3AyXa B NOMeHIeHHAX, oOcay-
xuBaembix CKB, npu oTCyTCTBHM clelHa/bHBIX T€XHOJOTHUECKHX YCIOBHH,
CHull 1I-I'.7-62 pexomeHaylor npuHuMarth Af,,,=*+1°. TexHOosOrHYeCKHE
YCIOBHSI B HEKOTOPBIX CJyyasiXx BLI3BIBAIOT IOBHILEHHBIE TPeGOBaHUS K TOY-
HOCTH NMOALEp KaHUA TeMNepaTyphl, HHOTAA Al 1o *=0,1 u gaxe 10 £0,01°.

PasHocTh MEXAY TeMNepaTypaMi B OTHENbHBIX TOUKAX MOMENIeHHS NpH
pPaBHOMEepHEIX TEMJIOH30BITKAX SBJSETCs CAeNCTBHEM Pa3HOCTH TeMIepartyp,
CO3/laBaeMOf NPHUTOYHOR CTpPyed, W BO3MYIIEHHH, BO3HHKAIOWHUX NPH JeHCT-
BHH OPraHOB, PEryJHpPYIOIIUX TeMNepartypy nomemenus. [TosroMy npu pac-
uyeTe paclnpejeseHds BO3dyxa He ciaelyeT AONYCKAaTh DPa3HOCTH TEMIIEPATYp
MEXKAy MakcuMaJbHOR TeMNepaTypoll Bo3ayxa B cTpye £, U TeMIepaTypoii B
O nnu P3 ¢, Gonee 70% momyckaeMbX OTK/IOHEHHIL:

At, =t,—t, =07 Ay (11.10)

CHull 1I-T.7-62 pgonyckamoT OTK/IOHEHHE OTHOCHTENbHOH BJIAXKHOCTH BO3-
JyXxa B TIOMeleHHH NpH KOMGOPTHOM KOHAHUHMOHHPOBAHHH BO3AyXa
A¢,., =+7%, a M0 TeXHOJTOTHUECKMM YCJAOBHAM  4acTo Tpebyercs moamep-
®KuBath A¢,,; ==42%. OTK/J0HEHHS N0 OTHOCHTEJbHOH BJIAXKHOCTH 3aBH-
CAT OT OTKJIOHEHHH TeMIllepaTyphl W BJarocozepxanus Bos3pyxa. [locaensee
OGBIYHO KOHTPOJIHPYETCS IO TeMMepaType TO4KM poch. [loatoMy 3HaueHwusn
A9y, cHeLyeT NPUBOAUTHL K AONYCTHMBIM KoJeGaHHSAM TeMIepaTyphl.

PyKoBOACTBYfIC COOTHOLIEHHSIMH MAaKCHMAaJlbHBIX M HOPMHPYEMBIX HJH
MONYCTUMEIX NapaMeTpoB B pabouefl WM 06CHy:KHBaeMOH 30He, NMPHBELEH-
uniMu B opmysax (11.1)—(11.6), Bce pacueTel pacrpene/eHHss BO3AyXa
MOXXHO BECTH, YUUTHIBAsl TOJbKO MaKCHMaJbHble CKOPOCTH M PA3HOCTH TeM-

neparyp.
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B rexHHKe KOHIHUHOHHDOBAHHA BO3AyXa CTPYIO NPHUTOYHOrO BO3AYXa
NpPEeACTaBAAIT COCTOALLEH M3 ABYX y4aCTKOB: HayaJbHOro H OCHOBHOTO, NP
3TOM, KaK NpaBuJo, pabouuM yyacTKOM ABJAsSETCS OCHOBHOM y4acTOK CTPyH,
TaK KakK JJHHA HAayaJbHOTO y4aCTKa MaJja H He NPEeBOCXOMHT

Xo=2V Fy 4, (11.11)
c1e Fo— MIOmajs XHUBOFO CEUEHHs OTBEPCTHs, H3 KOTOPOro BHIXOAHT BO3AYX, B M2,

3axonoMepHOCTH ocecuMMerpuyHoil komnakrHo#l crpyu I'. H. AGpamosuu
cBsI3a] ¢ napaMerpoM aXo/dy (rie a-— GeapasmepHbllt kosbduuuent Typoy-
JIEHTHOCTH; Xo — PACCTOSIHHE OT NOJIOCa CTPYH A0 3aXaHHOIO CeyeHHs B M;
dy— nuamerp BbxoaHoro orsepcrusi). Koabdunuent typ6yaeHTHOCTH a OKa-
3aJ0Ch 11eJ1ecO00pasHEIM 3aMEeHHTh APYruM Ge3pasMepHbIM Ko3bduIuesToM,
XapaxTepu3yIOUIuM 3artyxanue crpyn m=~0,48/a. Paccrosinne 10 HCKOMOTO
CeueHHsT CTPYH YMOOHO MCYHUCISATL OT MecTa BHIXOHLA CTPYH, MO3TOMY BMECTO
pacCTOAHUS Xo OT IOJI0CA CTPYH Telepb NPHHATO N01b30BATHCSI PACCTOAHHEM
X, KOTOpOe Ha IOCTATOYHOM YJAaJeHHH OT HACaaKa, a MPaKTHYECKH Ha BCeM
OCHOBHOM y4aCTKe CTPYH, NPUOIUBUTENBLHO PABHO Xo.

JnameTp BLIXOJHOIO OTBEPCTHSI HacaaKa MoXeT GHITb MPeACTaB/IEH B BH-
ne do=1,13 V'F,.

Torpa na ocHOBHOM yuacTKe BO3AYIUHOH CTPYH

ax,  _ 0,48x 0,48 %

S T

rae m;=1,13 m.
B pesyabrare pacuerHas ¢opmyna I. H. A6pamMoBuua Aas OCHOBHOTO
ydacTKa BO3AYLIHOH CTPYH Npeobpasyercs CAeAYIOUMM o6paszoM:

s, 0,48 oy " my VFo
x

: (11.12)

~

O 9% _ 40,145 %
dy '

Ananoruynble nmpeoGpasoBaHus /s H3GHITOUHON TeMNepaTypsl B cia6o-
HeH30TEPMHUUECKON CTPYe NMPHBOAAT pPacueTHble GOPMYJEl K BHLY
Aty _ tp—t, V_Fo (11.13)

= = 1
A to tn — 2o e

rie fn— Temnepatypa BO3LyXa B TIOMEIIEHHH BHE CTpYH B 2pad;
! y— TemIepaTypa BO3AYXa HA OCH CTPyH B 2pad;
fo— TeMmepaTypa BO31yXa Npn BLIXOJe u3 IPHTOUHOro Hacajka B 2pad,
Aty — paGouas passocTb TemnepaTyp B 2pad;
ny — K03 QHUHEHT, XapaKTepU3YiOIUH TeMIl 3aTyXaHHs  PasHOCTH TeMIiepatyp
At y1C nJuHe CTPYH

Ha passurue cTpyfi NPUTOYHOTO BO3AYyXa, pPACHpPOCTPAHAIOUIHUXCS BHYTPH
fIOMEUIeHHH, OKa3blBaeT BJAMSIHHe OOJBIIOE YHCJIO pasNu4HBIX (aKTOPOB, U3
KOTOPBIX MOALAIOTCS ydeTy NPH NPOEKTHPOBAHHHM M YYUTHIBAIOTCA MONpaBOU-
HBIMH K03 (QHIHEeHTaMH TONbKO ClAeLyIOUHe:

BJAHAHHE [JOCKHX Orpak1eHu#, pacnosoXeHHbBIX BONH3H BBEIIYCKA BO3AY-
xa, koapdunueHrom 1,41; B cBA3K ¢ 3TUM IAA CTPYH BO3NyXa, HACTUJ AOU[HX-
€A Ha OrpakAeHus, OCHOBHELIE pacueTHbie KO3(QGhHUUHEHTH My U #; 3aMeHSAIOT-
cs1 kosbdunresTaMu:

my = 1,41 my; (11.14)

ny = 1,41 ny; (11.15)

CTeCHeHHe NPHTOYHHIX BO3AYIIHHEIX CTPYH Orpa)KAeHHSIMU NOMeHIeHHS —
Kospduumenrom K;

B3aHMOeHCTBHE PUTOUYHBEIX CTPYA — Ko3pbuuueHrom K,;
HEH30TePMHYHOCTb NPHTOUEBIX CTPYi — Ko3bduunenroM K,.



Pacuer npuToyHbix cTpyH DEKOMEHAYeTCs BECTH B CJACAYIOLIEM MOPsIIKe:
1) BbiGpatb Tun mo Taba. 1l.1 u 3amarbcst pasmepoM BO3AyXxOpachnpeneni-
Tead; 2) BHOpATh CXeMy MOAAa4d BO3ayXa Mo puc. 11.1 u onpemenuts xeiict-
BUTEJbHOE PACCTOSIHHUE X, OT MeCTa BbIXOJA CTPYH BO3QyXa MO NOCTOSIHHOTO
pabouero mecra npH I cxeme nomayu UIM QO BXOXA CTPYU B OOCAYKHBAEMYIO
3ony npu I1—VI cxemax nogauu.
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Puc. 11.1. OcHoBHble cxeMbl /—V/ nojgauy BosmyXa KOMNAKTHLIMH, TJ10-
CKHMH WJIH BeepHBIMH (HEMOJNHBIMH M MOJHEIMHM) CTPYSMH
X, — DaccTosiHHe JI0 pa6ouero Mecra, Ao 30HH O uan P3

JefictBuTe/IbHOE PACCTOSIHHE CONOCTABMASIETCS C YCAOBUSAMH, NPUBEJEHHBI~
MH B rpade 6 ta6a. 11.2. B rpadax 7 1 8 TOi e TaGAUIE HAXOAAT OCHOB-
Hble pacyeTHble HOPMYJIHL:

JUIst OTpefle/IeH s HauaJbHOH CKOPOCTH BO3AYXd Uy NPH BHIXOHE M3 BO3IY-
xopacnpeneaurens — dopmyasr (11.16)—(11.43);

IJIs1 OIpefeNeHUs] pPA3HOCTH TeMIepaTyp:

At,— Mexnay Temmeparypoit Boaayxa B O uim P3  u sKcTpeManbHOl
TEMIEPATYpOH B cTpye (MHHHMAJBHON NPH OXJaXKAEHHH H MAaKCHMaJabHOM
IIpH Harpese NOMelleHHs1) B MecTe Bxola ee B O uiu P3 — Gopmynr
(11.44)—(11.49), (11.51), (11.52), (11.54), (11.55), (11.57), (11.60)—
(11.71);

Atys, — Mexy Temnepatypoit Bozayxa B O uau P3 U 3KCTpeManbHOM
TEMIIEPATYPOH BO3XyXa B OOPATHOM IIOTOKE, CO3AaBaeMOM IPH10YHON CTPY-
eit, — dopmyanl (11.50), (11.53), (11.56) u (11.59);

IJig BHIODAHHOTO THIA H pasMepa BO3AYXOPACHpENENIUTENs ONpene-
JseTcs HayasJbHas CKOPOCTb BO3AyXa Up B M/cex (rpada 7 Taba. 11.2) B
€r0 pacyeTHOM ceyeHHM Fo B M2 WIM B INeJaH IIUPUHOMH by M, OCHOBLIBASCH HA
32JaHHOM pAacCTOSHMH A0 OOGCHYKHBaeMO!H 30HBI M 3aJaHHOH MaKcHMalb-
HO# CKOPOCTH BO3JyXa B 3TOH 30HE U, B M/CeK WIH MaKCUMaJbHOI CKOPOCTH
B OODATHOM TNIOTOKE Uo6p. make B M/CEK.
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XapawTepHCTHKR BO3Jyxopacnpeneanteneii

Ta6bnuua

1.1

3HayenHuss Ko3abbHUNEHTOB

§ m,|m2|n1|n, 6“~°
53 gz
=3 A cTpyh x;
9 Hasrpanne Bosayxopacnpefie- | Cxema posayXopacnpeaenu- O - =3
e AuTeNs Teaa I3 % I3 % go‘
g 5 |5 |Ex|: | E=
=g 2= | © 2= | 5 °5
28 2% |85 | B | g5 | o2
1 2 3 4 5 6 7 8
I. Bosdyxopacnpedeauteau, obpasyiowue KOMRAKTHbIE CTPyUu 8030Yxa
1 | Iumunapuueckass TpyGa ¢ 7,7 110,91 5,8]8,2| 4,5
KOH(Y30poM o
Qﬂf 3u
|
Yo
2 | Hununnpayeckas TpyGa 6,819,6 14,8/6,8] 1,1
1)
s~
3| To xe, ¢ cerkoii npu 6,0 (8,5]4,5|6,4 1,5
x. c=0, i)
S
4 | Uunuuapuyeckass Tpyba ¢ 5,417,6 4,158 1,1
OTBOZOM
o
S
2dp
5 | TlaTpyGoX mMOBOPOTHBIA TH- 6,6 1 9,3(14,5|6,4 1,1
na Il  KoucTpykumum
BHHHIC o
6 | Pemetku, cetku, mnepbo-| Fy —miaowaas B csoGop-| 6 8,5]4,25,9 1,8
PHPOBaHHEIE PeIUEeTKH HOM CeYeHHH
mpu K, .=0,8+0,5
7| To xe, mpu K, .= To xe 5 7,14 5,7| 1,8
=0,5+0,2
8| To xe, mpu K, .= » 4,516,4|3,6]5,1 1,8
=0,2+0,05
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IIpodoarncenue 1aba 111

3uauenna KoabdHIHEEHTOB

3 m | ma | on | om | 8
= ox
= ang cTpyit % g
g Hassanne Boagyxopacnpeae- | Cxema Bo3gyXopacnpepaenau- = = ’§g;
& JIdTeNns Teas é % é GE-', g o
% BRI 2 S 5} ) 2 B:
3 g g g g o
S SS|E |82 |E | 5%
5 =5 | © 25 [ o 5}
L3 £ | 285 | 29| 28 | ¢&
1 2 3 4 5 6 7 8
9 | ITpuToyHble peryJupyolHe 45(16,413,2|4,5| 2,2*
pemetkn THoa PP xos-
ctpykuus BHUWIC uc- Fo
nosasenuit A u B —_
K
10 | OceBolt  BeHTHJATOP €O 45|6,4|13,8/5,4| —
CIpAMJSIOeH peleTKOH
[~ DX
11 | YuuBepcasbHBlii  TapeJb- — 3,4 — |3 — 3
yathifi Tiiadon Tuna BY [da ] Fo
koHeTpyKumn  BHHMIC N
Npu NOJXKAaTOM HHCKE
12 | IMotosoysmifi  maagoH ¢ 1,35 — [ 1,1 | — 1,1
TpeMsa auddysopamu
11. Bosdyxopacnpedeauresu, obpasyromjue HenoaHvie 6eepHble CTpyuw 6030yxaQ
13 | Bosayxopacnpeeurenb 2,4| — [ 3,6 — 6,8
npuctenHnit tuma BII
xoucTpykuuu BHHUUTC
14 | Pemerka Beepnas Tuna PB
KOHCTPYKIHY HUHUCT Fo 4 »
Bo B epad.
45 8 —— 3,515 2,513,5] 1,1
60 N 2,814 1,712,411
9 ™~ 2 |28(1,25/1,8]| 1
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ITpodoaxcenue Taor 11/

3HaveHuss KoadpduuuenToB

; o
g mllm,,|nl|nz %‘:
I3 IS cTPYR % 3
o Haseande Bo3pyxopacnpese- | Cxema BO3AyXOpacnpeaeJy- - o w 2
2 AHTeNs Teas : [ . < 43
e g g |8 g S
5 g e 5 =] g9
= e |5 | Ex | S £s
Sw 22 | & E% g 5E
28 2% |5 | 2% | g5 | of
1 2 3 4 5 6 7 8
15 | ITputoyHas pery/upyomas 1,8/2,511,21,7| 3,3
pemetka Ttina PP kos- 0.y
crpykunn  BHHHIC, -~
ucrnoJHenue 5 & —_
111, Bosdyxopacnpedeaureau, obpasyrowue noatvie seeprvie C1pyw 6030yxa
16 | ITpoctoft NOTOMOYHBIR NAa-
don npw hofdy; o,
, il 1,7 1,15 4
0,3 — | 1,45 — | 1,25 2,3
0,4 weed | Ve, 1,35 1,250 1,9
15d,—4=
17 | YHupepcasbunili Tapesbda- —_ 1,35) — [ 1,1 1,9
Thfi naagod ThHna BY fy
xoHcrpykuun  BHHUIC
NpH ONyLIeHHOM JHCKe
e —
<
48 | KomGuunpopaHHEI NpuToy- — |1 — 10,8] 2
HO-BBITSKHON  IulachoH
tana BK  KOHCTpykuuu
BHUHTIC
1V. Bosdyxopacnpeleauresu, obpasyroujue niockue crpyu 803dyxa
19 | ITpamoyroJsbHbIe oTBEp- - 2,513,562 2,81 1,8
CTHA, PpeeTKH C na- -
paJIebHLIME HanpasJsi-
IOMUMH JIOTATKaMI  TIPH
K, .=1+08
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ITpodosmernue taba. 11.1

. 3Hauenuss Ko3dpdunuenTon
= d
5( my I my ' ny J s é:
@ ©
& EJa cTpyit g%
g Hassanue Boapyxopacrpene- | CXeMa Bo3ayxopacnpenenn- - ) % 5
3 JnTeNs Tens S [ s () 23
2 = g =1 g Z @
> 5 = B =4 8 o
=4 = o = < )
3 55 | 2 55 | 2 Ex
] S= | G £ 15 °8
=g 25 | S5 | 2¥ | 25| o2
1 2 3 4 5 6 7 8
20 | OleneBofi wacagox ¢ mna- r—;——-‘l 2,313,211,9]2,7 1,5
palleIbHBIMA HarpasJisi- el Mg
IOUAMU  JIOTIATKAMH TIPU ‘
Ky, >0.8 S
21 | BoanyxopacnpeeauTeb L
nepdopupoBanHLll KOH-
crpykunn  JIMOT, nps-
moyrombubi npa K, .:
0,092 iy 0,65 0,58
0,062 0,53 | — | 0,48 —
0,046 { 0,45 0,4
2,4*
22 | To ke, KpYranii npu
. C:
0,092 0,29 0,26
0,062 0,24 | — |0,22 —
0,046 * 0,21 0,19

V. Bo3dyxopacnpedesureau, soinyckanoujue dee cTpyu 8030yxa — BeeprY0 HACTUAOULYIOCS
HQ NOTOAOK U HANPABAEHHYIO 8HU3

23 | Bosnyxopacnpenemiteb d 0,8 1,4 0,65 1,65 1,9
JABYXCTPYHHEII  IUEeCTH- F
nuchdysopruit Tuna BT
konctpykmuy HHUHCT
- * —
24 | BosayxopacnpeieanTeb
JABYXCTPYiHHE C mep-
(OopUpOBaHHEIM  OHCKOM '*g”*'
tuna BJII, KOHCTpYK- ¥ |
mun JIMOT mpu bo/dy: .
0,1 B e 2,5 | 1,25 1,7 | 1 4
0,2 |, Kme 02 0,9 | 1,15/ 0,7 [ 0,9| 2,8
0,3 ’ 0,35 | 1 0,2:(0,8| 1,9

INpumevauna: 1.

BLIMOJHEHB pa6ouyne YepTexH.
2. 3HauenHs Ko3h(HIHEHTOR AaHHI NPH DABHOMEPHOM NOJe CKOpocTell BO3AYXa B MOABOAsAmEM Na-
TPYyGKe, YTO JOMKHO o6ecrnedyHBaTbcsl COOTRETCTBVIOINEA AJMHON MOABOOSALLEr0 BO3AYXOBOAA WJAH yCTa-
HOBKOH peryJasiTopoB paBHOMEPHOCTH.
3, 3Be30OYKOH OTMEYeHbi BENHYHHB € NPH G0KOBOM MNOIBOAE BO3LYXA.
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A%

bopmyan nas pacyeta BO3myxopacnpenenurencii

Ta6nuuwa 112

$opMyaH A OnNpeAeneHus

3
<z $ Tunu BO3RYXO-
Mecro Bunycka |, 73| XapaktepueTukn crpy# pacnpefieniuTenefi | YCJIOBHS, OrpaHRdu-
H HanpabjienHe = alolljie YIPHMeHeHHE IMpumevanu
c'rpyﬁpaoaayxa %d nosayxa ngglmalclml:’ Bpac'-llue'r'f:uxp zbopuy: Ugs Mfcek Aty mm & fogp+ 2Pad praesaie
2E
1 2 3 4 5 6 7 8 9
Bunycx B mpe- Komnaxthasi | Havanbuuiit | Pemersku 6 —9 Xg
genax O wm croGoHas |  yuacTok npu  napaj- —Sm Uy At
P3 aemsuex  Ha-|  V F, (11.16) (11.44)
I TpaBJAIONIHX
X -
OcHOBHON — >m vy ———— At n Ky V Fy
y4acTox VFo m K V Fo 0 Xn [pu nasuadeunn Be-
(11.17) (11.45) aunE U, B A4y
CNeAyeT  YYATHI-
BaTh thopmyJisl
Havanpuniit | Pacnpegesmureds (11.1) — (11.6)
Y4aCTOK 13 u pemerkn —Ssm Uy A u (11.10)
14 15 c yr- VFo (11.18) (11.46)
HenoJnas noM  fo=45+
peepHas -+90° —_—
X n K F
cBoGOAHAA OcroBHOf ~ my o, n , 1 nV 0
y4acToK ]/ Fy my K, V' F *n
(11.19) (11.47)
Brinyck ropu-
Pacnpenesmitenu U
30HTaJILHO B e X Xn
Bepxueli soHe, Komnaxtnas | Ceooasas, | ! 65_“1(5’31:"?}“" <2,1 L — Aty M TOH;KC?F‘H 1 HHychng;.l
cTpysmu, Ha- |I]| HacTMald- | OCHOBHOH npH V Fu my K, V Fo Xn BepAIoTCSt p
ﬂ:;""gglf‘o"%};{ca tasics yuacrox napajuiebHEIX (11.20) (11.48) dopmyae (11 80)
HanpaBJIAIONIKX
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IIpodorncenue taba. 112
= DOpMYJIEl AAR ONpefesieHHs
= THIH BO3AYXO-
ye::gp:;ﬁﬁ;? - XapaKTepHCTHKH CTpYR pacnpepieanTenei g:ﬁf.ffé"ngﬁﬂaeiﬂﬁ; Mpuyesanse
cTpy#t Bo3pyxa gd posnyxa T(a%);:na]c!lﬁ) PacUeTHRIX HOPMyYJT a7 Uos M]cex Aty mmm Ay, 2pad
23
1 2 3 4 5 6 7 8 9
Bunyck  ropu-{ I/ | Komnakraas | CrecHeHHas,| Pacnpesesurenn |[1pu 3HAUEHUAX 0. not
30HTAJLHO B HaCTHJAIo- OCHOBHOM 1—5 u pewmer- | xg/Fp>2,1 cne-| o *n Aty —x2
BepXHeil 30He, masicst yuacToK ku 6—10 u 14 | nyer nmpuHmMath| my Ko Ko V F. Uy My ITpu Haswauenu: se-
CTPysMH, Ha- NpH Mapajiesb- | MeHblllee M3 3Ha- 2B Ac o (11.49) JHUHH Uy B ALy
CTHJIZIOUWRMUCH HBIX HanpaBJaslo- | 4YeHHi ©,, DoJy- (11.21) : CICAYeT YIHThi-
Ha TOTOJIOK WHX YeHHHX 10 (Op- BaTh (hopMYJLI
myaam (11.21) & 8}'%)—(%}&6());4;:
it 11.22 ol i
Komnakruasi | OGpaTHb ( ) 10,5 Fn Uosp ™1 HaCTUJNaHUA MpO-
B Hauane | motok B O Yoop Aty ———— BEpSIOTCA 110
nm P3 m Fo Ve M1y dopmyae (11.80)
(11.22) (11.50)
CeoGopnas | Pemetka 14, xnl/ V hm<l1,l
B = 45° B ]/r_ Ilpn Ha3HaUEHHH
n BEJIMUHH Uy U U,
N - ng Kg F, x M Uo6p)
— 60° / Ox — Atg—2=27—0 1 Aty u  Alyp
To xe, f=60° | xn/ V' Fa<0,8 my Ky V' F ° *n CRENyeT  YMHTH-
(11.23) (11.51) ??fbl) d)clxlng)ﬂi
Henonnas Pemetkn /4 | xo/V Fn<<0,5 (11.10). (-
BeepHast u 15, = 90° YcaoBus  HacTHaa-
[Ipu snavennax HHA npoBepsioTcs
CrecHenunasi | Pemerka 14, ,V F no tdopmysie
— 45° X n (11.81)
GoJibliie YKaSaHH2le X At v ng* )
ans ¢opmya (11.23)) Ux p— (e
To xe, B=60" 4" (11.51) caenyer my Ky K. V' Fo Uy MMy
NpPUHHMaTh MeHblllee (11.24) (11.52)

Pewetkn 14 u
15, B =90°

U3 3HaueHH ©,, INO-
JIYUEHHHIX fio Gopmy-
Jam (11.24) u (11.25)
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HTpodoancenue raba 112

dopMynH AJS ONpeaeseRus

H
= TROE BO3AYXO-
bl?e::gp:;‘;e};il’éa £ Xapaxrepuctuku cTpyd pacnipefentTe el g:lg?::él 'ngﬁzﬁg:g; IIpumeyanne
cTpyH# Bo3nyxa g;; posayxa rég.?:m?fﬂf) pacueTHbIX GopMys o, M]ceK Aty uwmm Atep, 2pad P
E¥
1 2 3 | 4 5 6 7 8 9
Bumyck  ropu-| /[
30HTaJbHO B Peéu f_TKa 14, inB_Ha'lEHHﬂX [Tpu nasxaveHHH
BepxHeli 3oHe Henosnass | OGpaTHbli xn/VFn Goablre Yosp ™M * BeJMUHH U, H Ugpp,
CTpysMH, Ha- BeepHas MOTOK yKasaHHbuIX 24 ¢op-| Yobp Aty ~—~v Aty 1 Atygp Cae-
CTHJ/IAIOUMUCS BHauaJse B O um P3 mya (11.23) u (11.51) o My AYeT  Y4HTHIBaTh
Ha MOTOJIOK To xe, cJefyeT  NpHHH- (11.25) (11.53) ¢opmyant  (11.1)—
B = 60° MaTh MeHbllee U3l ~_ g g B — 45° ) (11.6) un (11.10).
sHavenufi vy, mo-| == o0 TP P= VcaoBusi  macTHIa-
JyueHnblX ;o ¢op-| C=2,9 » f=460° HHA NpoBepsioTCA
myaam (11.24) u C—=2 > B =090° o dopmy e
Pemerku 74 u 15, (11.25) - - (11.81)
= 90°
CeoGonnas | OreepcTtus u pe- 1 P . | To xe, no ycnoBus
meTky 19 x <X Hy v u Aty n, K 0 HACTHJAHUA TIpo-
x 0 "2 A\p
my Ky by P BEpAKTC 110
(11 26) (11.54) topuyxe (11.80)
[Tnockas | Crecuennas | To xe ITpy 3HAUEHHHAX X > v 1 x_n At v, ng*
>H caenyer| Vs T P o
l'IpHHleIIMaTb MeHb- ms Kn K bo Vo Itz
mee U3 3HAUEHHH (11 27) (11.55)
Uy, MOJYYEHHBIX TI0
tdopmynam (11 27)
Inockas | OGpatuuiit » u (11.28) / H Uosp My*
BHauane | motok B O Uaop ‘ Aty ——
wm P3 Yo My
(ll 28) (11.56)
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Mpodoracenue raba 112

Dopuysin ana onpegesenns

#
== Tunel BO3gyXo-
ade::l‘;p:ﬂyﬂz‘? 5: XapaKTepHCTHKH CTPyil pacrnpeaeaHTe el g’:}gﬁf}:‘:-n;;g:::;:é n
cTpy#i BO3myxa 5«3 Bospyxa Tg%?::"ﬁ}_'?) pacueTHHX DOpMYya vy, Mlcex At mm At e, 2pad pumMedanie
28
1 2 3 4 5 6 7 8 9
Bumyck  ropa- /11 Cso6oanast x ——
SOHTaNBHO B I <5 ] W g— At MKV Fy
BepxHefi 3oHe V‘};n— my Kg V Fy Xq
v, e 139 1.0
MHCSl HA [OTO- Komnaxraas Pacnpefenntenu ITpyu nasuayenun Be-
JIOK Crecuennas | I — &, peuwer- P Uy p* gﬂ‘mﬂ Uy U Uyop,
ki 6—10 c¢irpy smavemuax| 0¥ —— Aty — = — e B A focp
napandenibl- | x /F S 1.5 cae- miKeKe V' Fo Up My CTERyeT  YumTHi-
MU HANPABAA- | nyer ~ mpHHMMaTh (11.30) (11.58) i (p{)lpnéyw
foLHumMu MeHbllle¢ H3 3Ha- ) Ell'lz))_( 6) u
YEHHH Uy, TOJY- U H
Komnaxtuas | OBparusiil 4eHHBIX N0 Gop- 10.5 F Yoop M * Buicors g, w Hp
BHauaje | noTok B O myaam (11.30) ul g J 1 Aty ——— CBfi3aHBI C pac-
wm P3 (11.31) oop Fo U My CTOAHHEM  Xp
1131 (11.59) CM. dopmyubl
(11.31) (11.77) —(11.79)]
Fo = bolo M2
Henommas | CpoGogHnas Pemetka 14, —
BeepHas f=45° x“/Vﬁ_<0'75 v, M S— Az KV Fy
To xe, 941“ ?g° x V Fn<0,55 mKe V' F, 0 X
Pewerku I4u 15, —_
B=90° | x/V Fr<0,35 (11.32) (11.60)
ITnockas » OtBepcrus H pe- X, H ! X, b
meTky 19 e Uy —b-n— Atym .
m 0 Xn
(11.33) (11.61)
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Tpodosncenue taba 112

= $opMyIEl AJA Olpefesesis
Mecro bainycka ‘:’: XapakTepHCTHKH CTPYH ngg;leﬂi‘ilatfr@x%}i YenoBus, Orpaniuu- o
= ! H
ng;gP:oB;l:;g: gd BO3RYXa Tgcéc;’rnaﬁﬁc})) Bg‘&’;‘gfﬂgf“gﬁgg‘;; ve, Mcex At wam Bt epad puMetanie
2E
1 2 3 4 | 5 6 7 8 9
Bunycx B Bepx-| IV CaoGonnasn | Hacanxku [ —¢4, X n F
Hel} 30He CTpy- peweTkd 6—9 xu/Fa < 1,5 Uy At _ﬂ_"__l{“__‘l__
SIMH, Hanpas- ¢ mnapaJuieib- my Ks Ky V Fy xy Ky ITpu Haznayenuu se-
JeHHBIMH Bep- HBIMH HampaB- (ll 34) (“ 62) JHUHB U, H Uo6p,
THKaJIbHO BHH3 JISIOUAMY At, ¢ o6p
KomnakTaas | ————— caexyeT  YUATH-
BaTh opmy b
Xn Al Vg ® (I11.1)— (11 6) u
V'F 5, | ™ — o T (11.10)
xy/ n >>1,5, m K. Ks Ky V' Fo Ugitty
(11 35) (11.63)
CrecHeHHas
Haabowsi 1101 )V Fo <155 | o, L p gy Mo Ke KaV Fo
Z/ V»;.:;_> 10 my Kc KB Kn V Fo Xn Kﬂ
(11.36) (11.64)
CoGoauas Xn To xe.
Pewetkn 14 u X <! Ux A, M2 KB‘—_—V i Fo=boly M?
15 ¢ nenapai- m Ky Ks V' Fo xa Ky
JieJILHbIMH  Ha- (“‘37) (“.65)
Henosnmnas IpaBJAOIHMHA
BeepHas .
Crecnennas < v Xn Aty Uy 1y
X x —_— -
! my Ke Ks Ko V' F % My
(11 38) (11.66)




4 £4

[1podoaxcerue raba 112

DopMyALT OAA ONpejeenus

=
- Tunsl BO3gYyxO-
Mecto Bunycka |7 XapakTepHCTHKY CTpYi pacnipeiesmTesielt | Y C/IOBHA, OFpaHHYM-
= BaloUine NpHMEHeHHue Ilpumeyanne
ng;ngg-gggﬂg %o BO3YXa Té(é?zmz;(l:m])) pacqemm? bophrysr Ve, Mjcek At wam Aten, 2pad
8
1 2 3 4 5 6 7 8 9
Cso6onHas Ilpn HasuayeHwH Be-
Xg ! Uy 1 ‘/ n A i, 1 Ko ‘/ by JIHYHH U, H Ugy6p,
Buinyck B Bepx- IVn my Ky Ky by Ky Xn Af, u Alggp che-
Hei 30He Jockad Him [llesensie u nep- 11 39 11 67 AYeT  y4HTHIBATH
CIpysMH, Ha #3 TepgopH - ¢opHpOBaKHEe dopmyast (11 1)—
NpaB/IeHHEIMHA ngzaig;g(_ BhHINYCKH 19 — (11 6) n (11.10).
BEPTUKAILHO Y CrecnenHas 21 Uy 0y * Fo = bg I, M2
BHH3 A0B Xg > 1 o - Xn Aty ————
¥ mi KoKy Ko bo Yo M
Buinyck B Bepx | V [Mosmas » [Mnadonut 16—18 [ Xp+ 1 vV
A 0,5< <1,5|v Aty Na K. Fo
miagonos | | *n S m K VR PR,
0141 arey | Ter e
caenyeT xqublf
Paccesnnas [ - xn M Xn /R BaTh dopmynbt
BEPTHKAJb - PR Uy ; A t, m V. Fo (11 1)y—(116) un
Hommas Has i 1 my K,V F, Ky xn y (11 10)
CJIOBUST  HACTH/A-
Bomyck B BepX-| /i poepag, Taajousi _nByx (11 42) (11 70) NS TIDOBEPAIOTCS
n1aoHoB BEPTRKAMLT | Beepuan Rauw 22w 28|y o Xy 1 nV F, (11.80) u (1181)
HaCTH/IAI0- xa my \ m‘““”‘“““}/ S5 Aty _,.__,x,_h{_:;“
InasacH Cicumd ol 2 0 n
(11 43) (11 71)

* Jlanunle uchniiaddd OTCyreT8yior PopMyna UPHIOAH& AAS OPHEHIHPOBOUHBIX peaciyeron




Bxoasmas B pacuernle ¢GopmyJabl BeluyHHa Kosdduumumentra K. pmus
viera CTeCHEHHSl BO3AYWIHBIX CTPYH Omnpefpeasercss coraacHo puc. 11.2 B 3a-
BACAMOCTH OT YCJIOBHH CTECHEHHSI, XapaKTEePH3YeMbIX OTHOCHTENbHBIMH Be-

JAYHHAMHU X U l, 3HAYE€HUA KOTOPBIX NdHBI HA TOM Xe PHCYHKE.
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Puc 112 TlonpaBounrie Ko3¢ppuueHTH Ha CTeCHeHHe CTPYH OrpaskieHHSMH
noMmelueHuit K.

1l — KoMIIaKTHble CTPYH, 2 — IJIOCKHe CTpyH, 3, 4 u 5 — HeNoJiHble BeepHble CTDYH H3

pelleTOK € YrJlaMH DacKpBITHS  KaJlo3d, paBHMHA 45, 60 u 90° 6 — KoMmakTune

cTpyH H3 nnadoHoB, 7, § W 9— NosNHbie BeepHble cTpYu H3 NAaOHOB COOTBeTCTBEHHO
NPH OTHOLIEHHAX l/xn. paeebx 1, 1,2, 1.5 (cM cxemy V ua pHre. 111)

*n

JNa HeHacTHJAlOWUXcs CTPYR X= —
VF
]

; A5 HACTUNAOWIMXCH CTPyR x—

0,7 x _ Xy
—— ; IJla TJIOCKKX CTPYR x= ——
VF, n
E 0,1/

—, AAS TOJHBIX BeepHLIX cTpyA u3 miadonos 0,1 [= ———
VFH VFo

;Ans MnacdoHOB, AalOUIKX KOMNAaKTuble CTPYH,

I

X =

Ipumep Hano 0,17=1,5, ansa nnadoHa npu 7/xn =0,8 (kpuBasn 9) Orser-
Kc =0,53

Beanunna kospoduumenra K, @1 yuera B3aHMOAEHCTBHS OZHHAKOBBIX
napaJulesqIbHBIX CTPYHM BO3AyXa onpexnesasiercst no puc. 11.3.

Bennunna kosbodunuenra K, nas yuera HeH30TEPMHYHOCTH NPHTOYHBIX
CTPYH BBOAMTCS TOJBKO NpU NOAAUe BO3AyXa BEPTUKAJBHO BHHM3 HJH IIOJ
yrjamy, NpubJHKaIONIUMUCA K BePTHKaJAbHOMY HampasnaeHuio (60° x ropu-
30HTY ¥ OoJjiee). [Ipu srom BenuunHa nonpaBouHoro kosdduuuenra K,
onpenenserca no puc. 114 uium no caefdyolluMm ¢opmynam aias crpyd:

KOMIAKTHBIX
3 PP
KH=I/1i3( Z") ; (11.72)
BEEPHBIX
; A
Ko= |/ 1= 1,5( "z )2-, (11.73)
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Kﬁmi/xl—z( 2 )3. (11.74)

Hy 3necs X;— BepTHKaJAbHOE  pac-
CTOSIHHE OT BBHIXOZA

3 i { CIPyH  BO3AyXa 1O
pPAaccMaTpPUBAEMOro Ce
e - - qeHHsa (IO cXemam

3 - IV u VI, npusenen-

\‘q HBIM Ha puc. 11 1),

Z — reoMeTpuyecKas  xa-

\\ 8 PAKTEepPHCTHKA CTPYH

BO3AyXa, IpHHUMAS

25 a Mas mno dopmynam

Xn Masa CTpyH:
1\\ 7 a KOM.IAKTHHIX M BEepHbI\
N,

Z =545 mu, X

4 i
Fy -
> — o, (117

JIOCKHA

|
RN
i

/
Z‘ZXﬂtQﬂg/Z
|
S
$
|

Z =96
NN Y Hainiile

3 —
X l/ be % M; (11.76)
)]

N HPH 5TOM M=nNy K n==xH; CC
\\\ rfacHo jaHemM Taba. 111,
4 <IN\
\\ 2 vp B Afy-— cKOpocTh BO3AYXA B
] micex u pasHOCTD
-~ TeMneparyp B epaod
. . P
NG T ; NIPM BLIXOAE CTPYH

|
P, } H3 Bosayxopacnpe-
7 \th ‘ m\ HenuTens;

Fy n by — pacuernble TJICIIAAb
I I B = R
; bl M?Z W MpHHA e
,0 7/ o8 o1 a1 Uxq A4 B M OPU BBIXOJE

/

N . ; - X CTPYHd H3 BO3AYXO-

0 gz 04 8¢ UYxg (i xpubod 1) pacnpeenHrens
3HaK NJI0C B IOZKOPEHHBIX
Puc [13 IlonpaBounsie koaddruuentst K, wua Baa supaxenuax Qopmyn (11.72) —
HMOACHCTBHE OJZHMHAKOBBIX NAPAANENbHbIA KOMIAKTHbIN (11 74) ynorpeGasierca npu no-
uan naockux evpyil (wxana I w xpusbie 2—10), a 1an Jdaye AOJOAH MV BO3IYXA CBEPAV
XKe IBYX HENONHHIX BeepHbX <CTpyil (wkana /1 u wpu BHH3, 8 3HAK MHHYC — NPH [IORa-
Bas 1) ye CBepXYy BHH3 Harperorv BOa-

Ayxa.

Bosayx, nocrynalomuii #3 BO3AyxOpacnpenennTesel, BO3AeACTBYyeT Ha
06cny MKHBAEMYIO 30HY NOMEIUEeHHs, a TaKkKe HAa HAXONAALIUXCS TaM JIoNell u
o6opyfoBaHHe HENOCPEACTBEHHO NPHTOUYHON CTPYeH HJIH 3KEKTHPYEMBIM €0
TOKOM BO31YyXa, HMEIOL{HM NPOTHBONOJOKHOE HAllpaBlIeHHe.

Ocnosuas crpys moxer Bxomurb B O wan P3 cBouM kpaem, HanmpuMmep,
TpH nojave no cxeMme /, eCHH HWXKHHIl Kpall INPHTOYHOIO OTBEPCTHS HAXO-
AWTCH BblllIE YPOBHA 3TOH 30HH, a TAKXKe NpH nojgaue BO3Ayxa no cxevam //
w 11 (cm. pue. 11.1). B a1ux cayvasx ciaegyer HOXHEMATh HMXKHIOIO KpPOM-
Ky BBINOAHOrO CEYeHHS BO3JyXOpaclpelaesNnTeNs Ha BblcOTY 4, OT moua,
NpH KOTOPOH CKOPOCTb H PAasHOCTb TeMIEParyp B MeCTe CONPHKOCHOBEHHSA
npas cTpyd ¢ O unau P3 me Oynyr Bellle onpefeqeHHBXx Mo  GopMmyaam
(IL1)—(11.6) u (11.10). Ilpn nogwpeMe HHXKHEro Kpas BO3AyXopachpege-
JTHTeJsl, CO3NAIOUIEr0 I'OPH3OHTAJNbHble CTPVH, Ha BBICOTY Hp. mage MOXKHO
oGecieunth npoxox crpyd Hag O uau P3, u, cirexosarenbdo, CKOPOCTh BO3-
AY\a H PA3HOCTb TEMIEPATYP HAa ypoBHE 3TOM 30HbL OyAyT OJH3KH K HVJIIO

H, = Ho wake ™ h + x1tgo/2 u (11 77)
P44



IIpn nomweme Ha BhICOTY
Hp. 05 ctpyn Bxomar B O man T
co ckopocteio v, =0,5v,
M[cex W TNPH Da3HOCTH TeMIle- 77
patyp Af,=05 At,

Hp =11p0.5=
— k4 x tg afd n. (11.78)

[Ipu pacnosio:KeHHH OCH BbI-
nyckoB Ha yposHe O unu P3 cxko-
pocTb U,=v, m/cex U pasHOCTb  1f v
temneparyp At,=At, epad.

[Ipy pacnosoxeHHH BBIIYC- LA
KOB Ha NPOMEXYTOUHBIX BLICO-
1aX MeXDy Au Hp. os0mH Hp, 0,5
H M} wage CKODOCTH M pa3HOCTH 7
TeMnepaTyp Ha rpanuue O uau

MOXHO oOmupenessiTb nyrem
JUHENHON MHTEPIOJSILUH. '

B dopmyaax (11.77) u ’

(11.78) npuHATHI: 25 \ lr
{
I

r
=N
\

\l

R

N\

NG

Ray/ANN

h — BbICcOTa OGCAYKHBAEMOH HJH pabo-
yef BObelI Hajx noJioM (cM. cxeMmy [f 03
H 1 - ! ,
D s oowno. mpumac- O e T 15 Tt
Uy — MAaKCHMAaJlbHasi CKOPOCTb B xa
o B CTPye Ha paCCTOHHEH XM 0SAY Puc. 114. IMonpasounnie Ko?tp(buuueuTbl Ky
X — IJHHA TODH30OHTAJbHOrO Yyuactka  AJIS1 HEM30TepMHYeCKHX CTPYH MpH NMojade BO3-
cTpyn Bosgyxa (cM. cxemy Il na Ayxa BePTHKaJbHO CBEPXY BHH3
puc. 11.1) B m; pnuHa x paBHa pac- I — oxnaxnenuoro; Il — nmomorperoro; I — KoMNakr-
CTOSIHHIO JO CTeHBl, A0 caMsigusy  "»'€ CTPYH; 2—MJocKue cTpyH; 3 — BeepHile CTPYH
NPOTHBOMOJIOXKHO  HaNpaB/JeHHBLIX
CTPyH MJIM 10 3aRaHHOH TOUKH Ha BepxHefi rpauume O win P3, Ho He Menee pac-
CTOSIHHST OT CeYeHHMst BLIXOAA CTPYH BO3JAyXa 10 CeuyeHHs, B KOTODOM napaMeTphl CTPyil
OTBEYaWT yCJOBHAM, ompeneideMbimM no ¢opmyaam (11.1) — (11.6) u (11.10);

@ — NCJHBIA yroJ pacliMpPeHHs BO3AYIIHOH CTPYH; NMPH HCTeYeHHH u3 OOJIBHIMHCTBA BO3-
AyXOpacrnpejeqHTe/eld, He HMEIOWHX YCTPOHCTB JAJA  pacillUpeHHs CIPYH BO3AyXa,
o=19-+22° npu HaJHYMM HANPaBASIIOWMX YroJj pacmHMPeHHst BO3AYIIHOH CTPYH B
NJIOCKOCTH YCTAHOBKH HaNpPaBIfIOIIAX O6/M30K K YrJy YCTaHOBKH JKa/jdlO3H HIH Jo-

MaToK, 3aTeM YroJ MOCTENeHHO yMeHbluaerca W npu x=11,3 ]/Fo CTAHOBHTCA
paBHuM 19—22°

KpoMe nameHeHHSI OCEBON CKOPOCTH HEH3OTEPMHYECKOA CTDYH, BblMy-
LIeHHOH BEPTHKAJbHO BHHU3 WJH MOA YIJIOM, NPHOJIUXKAIOHIUMCH K BEpTH-
KaJIH, CIelyeT YUYUThIBATh:

H3rubaHue TOPHU3OHTAJbHO BBINYHIEHHBIX XOJOMHBIX HEHACTH/IAOUIHXCA
BO3JAYWHBIX CTPyH M CB3aHHYIO C 3THM HeOOXOXMMOCTb YBEJHYEHHS BHICO-
Thbl PaclonoxeHus Bo3ayxopacnpenenurenst Hag O uau P3;

BO3MOXKHOCTb OTPbIBa OT NOTOJKa IOPH30HTAJbHO BBINYLIEHHBIX HAaCTH-
JA0LHXCA XOJOLHBIX BO3NYIIHBIX CTPYH W CBSI3AHHYIO C 3THM BO3MOXHOCThb
nonaxaHus xonoaHoro Bo3ayxa B O unu P3.

[Ipy ropuaoHTaNbHOM BBIYCKE BO3AyXa CTPYSAMH, He HACTHIAIOUHMHUCA
Ha NOTOJNOK (cM. cxemy /1] na puc. 11.1) nas roro, 4To6H cKOPOCTH BO3AYXA
B Touke K Gblna paBHa U,, BBICOTA MO0 HHXKHero Kpas BO3AYyXOpacrHpemesu-
rena H,, nomnxua GHTb

Hyy>h—05 hy, +y> H, (11.79)
x3 .
rae y = 0,7 o M;

H,— BricoTa, onpenensiemas no ¢opmyaam (11.77) u (11.78);
hp, — BEICOTA OTBepCTHSA, U3 KOTOPOTO BHINYCKAETCH BO3AYX, B M;



Xn — 3alaHHOe DACCTOSIHHE MO TFOPH30HTAJMH OT BO3LyXopacmpeneluTeas o Touku K B #;
Z — reomMeTpuyecKkas XapakTepHCTHKa CTPYH, onpefedseMas no ¢opmyaam (11.75) u
(11.76) npu m=m; u n=n, (cm. tabu. 11.2).

BOOKS.PROEKTANT.ORG
BHBAMOTEKA SAEKTPOHHBIX
i AnoX, KOIHH KHUT
< S bat——— A= Xpmp -———‘!
"' b JASl MPOEKTHPOBIIHKOR
H TeXHHYECKHX CIEIHAAHCTOB
o
e
!
291 T
i N
a7 Puc. 11.5. Xapakrepucruka CTpyH Xo-
1] AN JIOAHOTO BO3JlyXa, HacTHMaloIlelcs u
05 A\ 3aTeM OTPBIBAKOLUEHCA OT MOTOJIKA
Y a —cxeMa oOTpbiea; 6 -——rpaduk Anas omnpe-
HeJIEHHS] BeJINYMHBbl €
a \

025 N\
07 \

AY
s
(FO5TT0AT3I0 46 2 Z5hfy,

Ecnu nojgava XOJ0JHOTO MPHTOYHOIO BO3AYyXa NMPOH3BOAMTCA HACTHJIbHO
Ha IOTOJIOK, TO CTPYS, HAXOASCh TOMA NEHCTBHEM CHJ IS2KECTH, MOXKeT OTOp-
baThCsl OT mortoska (puc. 11.5, @), npolias Kak HacTHIAKOWAsCA CTPYs pac-
CTOSIHHE:

JIJ11 KOMIIaKTHBIX CTPy#H

X, = 0,5 Zet; (11.80)
LIS BEEPHBIX CTPYyH
x, = 0,4 Ze*, (11.81)
rue Z — reoMeTpUYECKas XapaKTePHCTHKA BO3[YLIHOH CTPYH, BbluuciseMas o ¢op-
mynam 1(11.75) n (11.76) npu m=my u n=n, (cM. Tabn. 11.1);
0,35—0,7 —*
ek =e bo__ BeJIMYMHA, OTmpefesnseMasn no rpaduky (cm pue. 11,56);

ho u by — pasmepl, npHuuMaemble no  pmc. 115,  (Mas  Kpyriblx — OTBEPCTHH

bo=1,13 Y Fo);
Xy — POpH30HTabHOE paccToside (cu. puc. 11.5,a).

B cBs3u ¢ OTCYyTCTBHEM HEOGXOAMMBIX AAHHBIX AN pacyera Napamerpos

npu Bxofie ctpyd B O uan P3 B ciaydae orpblBa CTPYH OT MOTOJIKA PacHer
clleyer BECTH KaK MJIsi HEHACTHJAIOIHXCA CTPYH, PYKOBOACTBYACH CXeMOM
I1] na puc. 11.1.

Npumep 11.1. Onpefle/MTe MaKCHMAaJIbHBIA pacxof, MPHTOYHOTO BO3JyXa uYepe3 Kax-
Ayio u3 naByx pemetok Tuna PP cepuu OB-02-137 (Boin. 4) pasmepom 200600 mm B uc-
nosHenuu b, faiomux HenmosHble BeepHule cTpyu (Fp=0,096 x2).

PelteTky n0MKHB GHITH YCTAHOBJEHH Ha BHICOTe He Oosee y< 2 m Hap yposHem O Hin
P3 B noMeuieHdn BHICOTON Hp=5 m, mupuuoi 12 » u Xiutol (B HanmpapleHuy NMPUTOUHBIX
ctpy#) 6 m. Hopmupyemas ckopocte B O uau P3 cocrasiser Upopu =0,6 m/cex. Paboyas
pasHoctb TemnepaTyp Afp=>5° a ponyctuMasi B O umm P3 Afyon =0,5°.

Ilonaua BO3jyXa NMPOHU3BOAMTCA FOPH3OHTAJLHBIMM HEMOJHBIMH BEEPHBIMH CTPYAMH

Pewenue. 1. Tlpn obwedt BolcoTe NOMemeHust 5 A Bce pellleTKH, YCTAHOBJIEHHbIE Ha Bbi-
cote 0,8-5=4 » u BHuUe, JANyT CTPYH BO3LYyXa, HACTHJIAKOMMecss Ha NMOTOJOK. [IpuHHMaem
YCTAHOBKY pelleToK Hal NOJIOM Ha BhicoTe 2-4-2=4 » u TPOH3BOLMM pacueT Kak s HACTHU-
JIAIIIHXCA HEMONHBIX BEePHHX CTpyii Bosxyxa. CrefoBaTeNbHO, MJA pacueTa AOJKHA ObiTh
pubpaHa ogua u3 (oOpMyJ, NpHBEeNEHHHX B Taba, 11.2. nns onpeneseHHs HayanbHOH CKO-
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pPOCTH BO3J4yXa NpH BHIXOAe H3 peleTok — dopmyant (11.23)—(1125); aas onperenenus

pasnoctH temneparyp Aty — dopmyan (11.51) u (1152), nas onpepellenun Af g6p— GOpP-
myaa (1153)

2 Haxoanm oTHOLIeHHE
¥n_ 64-5—2

VT ‘/ 125
2

10 NOKa3blBaerT, YTO NPUTOUHBIE CTPYH CTECHEHH Orpa<JleHHsIMU MOMEIIeHUs

3 CornacHo yKa3a®RHAM, NpuBelNeHHbIM B Taba, 11.2, peinunHy HawaJbHO# CKOPOCTH Uy
-onpejesisieM NocleoBaTebHo no ¢opmynam (1124) u (1125).

Mo dopmyne (11.24)

=1,64>0,5.

64-5—2
vp =1 + ~ 15,9 m/cex.

2,5-1,13.0,65)/0,096

Ins pacuera mo ¢opmyne (11,24) Goinu Hafinenel BXOMfiUe B Hee BedHunHp K =0,05
u Ka=1,13, Kak ykasano panee

6 —_—
Xn —0'7 +5 2

V' Fa ‘/ 12-5
2
u no rpaduKy, npusefienHOMYy Ha puc. 11.2, onpenensiem K. =0,65. [Ipu paccrosunu Mexny

petierkamu [=6 # u -;n-= 6_,_5_2%0,67 no rpadHKy, npHBeNeHHOMY Ha puc 113, ompe-

fensieM oA ABYX cTpyl Kospduuuent Ks=1,13.

4 Tlo ¢opmyne (11.5) ompemensem ckopocTh ¥,==2.0,5=1 m/cex, a mo cdopmyie
(11 3) —cropocTs Oogp =0,5 #/cex

5. Tlo dopmyae (11 25)

2 12.5
vy =20,5 18 ‘/ 5.0.096 =9,8 m/cex.

6 Takum o6pa3’oM, MakcHMMalbHLI PacXoX BO3JyXa yepe3 pelleTKy C IJIOMAMbIO XKH-

BOTO ceqen/m 0,096 #2 npu MeHblUeH W3 HalIeHHHIX CKopocTell vy paBeH 9,8 0,096 3600=
=3390 #¥[4.

7, OnpepensieM BO3AYXOOOMeH B IIOMellleHHH
3390.2
5-12-6

8 HaxoauM MaKcHMaJbHYIO Da3’HOCTb TeMIlepaTyp MeXXAy BO3LYXOM NOMelleHdsi M
cTpyy o hopmyie (11 53)

x=0,7

~1,15

= 18,8 ob6vema B 1 «.

0,5-1,2
9,8-1,8

9 IlposepsieM mo dopmyne (1181), oGecneuenst nn yca0OBHsI HacTHAAHHs CTPYH Ha BCel
annHe nortonka Jlas sToro ompenessieM TIeOMeTPHYECKYI0 XapaKTepPHCTHKY CTPYH IO (op
wyne (1175), apunss m=141 m;=141-18=25 u n=141 n=141-12=17,

f p—
Z=5,45.2,5.9,8 l/_ﬁi’g_ﬁ_ ~ 25,5.
(1,7-5)2

Benanunny et onpejensieM 1o rpadHKy, npHBeAeHHOMY Ha pHc. 11,5, 6
ek = ¢0,35—0,7 1 o 0'705

At,=5 ~0,17°<0,5°,

1pH ho/bo=1 N0 yCI0OBUAM YCTAHOBKH peLIETOK
Torza

xy=0,4 25,5 0,706 =7,19 &,
T e HacTHJAaHHe cTpyH obecmeyeHO Ha Bcel JJIMHE MOTOJKA.
ITo ¢opmynaM, npuBefessEbiM B Taba. 11.2, m cxemam, NpHBEAEHHBIM Ha
puc. 11.1, MOXKHO paccuHTath paclnpenejieHHe BO3AyXa uepe3 Bce NMpPHMeHse-

MBle B Hacrosllee BPeMs BO3XyXOpaclpelesHTeNH, CO3JalOuUiHe KOMIaKT-
HBle HWJIH BeepHble CTPYH, 32 HCK/IIOUEHHeM CTPYH, HAaNpaBJeHHHIX CHH3Y

. T 4



BBepx. [Togaua npHTOUYHOrO BO3AYXa CTPYAMH, BBIIYCKAEMBIMH H3-NIOL OKOH
UM y CTeH CHH3y BBepX, IO cXeMe, npuBeReHHOHA Ha puc. 11.6, Haxomur sce
fosblliee pacHpOCTPaHEHHe B MHOTOKOMHATHHIX 3XaHUAX. B pacuerax crne-
JyeT y4HTbIBaTh, YTO HaHOO0JbILAS

L o
2 BbICOTA, KOTOPOHl MOXeT MAOCTHT-
y / HYTb BepTHKAJbHasl CTPYsl OXJaX-
2 IEHHOTrO BO31yXa, onpelensieTcss no
/—’\ V 'S bopmyae
7 T —
1 —i“j" —'! _rl\ Yuane = _y_/wa_lc_c_ =
5:?5{/1 | V F
K T
3 /o
Puc 11.6. Cxema nmojau# NPHTOYHOTO BO3- =M ‘/ Ars (11.82)

Ayxa crTpyeli, HampaBJIeHHON BBepX

! — TIPHTOYHLIA HACafioK; 2— HAPYXHOE Orpax-
neAve, 3 — BepXHHA YpOBeHb 30HH O Ham P3 MaxkxcumaabHas njaomanb XHUBO-

ro ceueHHsi Ha BHIXOJe BO3AyXa,
npyu KOTOPO#l BO3MOXKHA TOAaUYa BePTHKAJbLHOH CTPYH XOJOLHOrO BO3JAyXa
oOllefl QJIHHOM X;, HaNpaBJeHHOH cHU3Y BBepX (IO CXeMe, NPUBENEHHON iia
puc. 11.6), cocraBiser

1,14
Fix. c.vaxe = 1,76- 10—5 L M2, (1183)

‘/Afo ‘/ x?l
m

Toxp

3neck M -—koahhunnent, paBHBl AJas csobopHOro ¢onTaHa 0,45 M npu  HaCTH/AAHAR
¢onTaHa Ha cTery 0,64;
my — ko3¢ dHIMEHT, NpUHAMaeMsll no Ta6a. 11.1;
Ar— kputepuit ApxuMesia, IpUHAMAaeMbIfi PaBHLIM IJs CTPYH BO3AyXa:
KOMMAaKTHBIX H BEEPHEIX HEH30TEpMHYECKHX

AtV Fo

AT=AT,\= 11,1 H 11.84
2 Torp (11.84)
N7I0CKHX
A £ by
Ar = Ar, = 19,62 ——>; 11.85
2 Tom (11.85)

Fy ¥ bg— momwafb BLIXOZHOTO CeueHHs B M? W IIHDHHA BbHIXOAHON IeNH BO3MY-
XOpacCnpene/lnTe]sa B M;
Loy —xonnuecTso BO3MYXa, BHUTYCKA@MOTO uepes Hacallok, B m3(4,
xy=y-+1+ (Hy—h) —mnnna baxena B 4 1o cxeme, mpHseyleHHON Ha puc. 116, mpy  3TOM
>0,7 Igm;
Aty=f—1ty— pabouas pasHOCTb TeMIEpaTyp BOZJyXa MOMEIEHHA M BbIXOIALLEro
M3 BO3AyXopacnpeneautess B °C;
Up— CKOPOCTb BO3JAYXa WpPH BLIXOLE H3 BO3XYXOpacHpelesHTen B M/CEK;
Toxp— TeMIepaTypa OKpyxXaloilero poanyxa s °K.

MakcuManbHass CKOPOCTb BO3AyXa, a TAKXKe Pa3HOCTb MeXAy TeMmmepa-
Typoill momeiueHust Ha rpanule 3086 O waun P3 M MakcuMajabHO# TeMmnepa-
TYpO# B CTpye ompegensiiorcs no cxeme //, npusenennoi Ha puc. 11.1, u ¢op-
myaamu (11.20)—(11.28) u (11.48) — (11.56), npuBesennniMu B Ta6a. 11.2,
NpUHUMAas BEJNHUYHHY X,;, KaK yKasano aaa ¢opmyas (11.83), u coobpasy-
sfick co cxemoii Ha puc. 11.6 npu F,=H B (rie B — wHpHHa NnoMemeHuUs,
NpUXOAAILASCSA HAa OAHY CTPYIO, B M).

[Ipn HemocTaToYHOA aaJjbHOGOMHOCTH ¢akesa BO3MOXKHO 06pasoBaHue
3aCTOHHBIX 30H B IIOMEIIEHNH.

Ins nomewieHnit HeGoabwof BeicoTH (2,6 M) pekomMenayercss MOJAaBarh
XOJNOMHBIA BO3AyX Yepe3 BO3AYXOpaclpelNesIHTeNH, PacloJOXKeHHBle y mojaa
i o6ecreyuBaiOLIHe CDABHHTENBHO MelJIeHHOe yMEHbIeHHe CKOpPOCTed B
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crpye (m;>4,5). CkopocTb IpU BHIXOJAE M3 BO3AyXOpaclnpefeNuTens CAeAy-
eT MpHHMUMATh He MeHee 2,5 #/cex npu Afb=11° u He MeHee 1,25 M/cex npu
Ato=8,5°.

[Ipu ucnojabszoBanuH BoO3AyxXOpacnpenesuTened, obecneunBaiomux Obl-
CTpOe yMeHblIeHHe CKopocTe#t B cTpye, mnpu m;< 2 u Af,=11° Heo6xoxuma
CKODOCTb BO3AyXa IDH Bhixoxe He MeHee 3,75 s/cek, a npu Afg=8,5°—co0T-
BETCTBEHHO 2,5 M/cek.

[Tpu pexxume HarpeBaHHsI noOMelleHHsT GOJbIIHE CKODOCTH BHITYCKA BO3-
AyXa J[aioT Jyullde pe3yJabraThl, Y4eM MaJble; paboyas pasHOCTb TeMmepa-
TYp AJs MelJIeHHO 3aTyXalollHX CTPyH Bo3Ayxa pekoMeHnayercs 15—20° a
1451 GelcTpo 3aTyxaromux — 35—40°,

Mpumep 11.2. Paccuurare nojgauyy Bo3ayxa (oM. puc. 11.6) H3 Tpex ONHHAKOBHIX pe-
UIeTOK AJISt aCCHMUAALMM TelJla B NOMeuleHRH o6beMom 4-55-2,44=53,7 &3 npu ynens-
HBIX BHiAeneHHAX Temaa 20,2 xkaa/m®-4, 17-kpaTHOM BO3AyxooOMeHe M BblcOoTe OGCHYIKH-
BaeMoii 3oun 1,8 . Pemerku ycranaBauBalOTCsi B ILIMHTYCe Haj nojaoM, KosbduuueHTht
NpHHATH m1=4,5; my=64 u n.=4,5,

Pewenue. 1 OnpenensieM HeoGXORUMYIO pabouyl0 pa3HOCTb TeMIepaTyp

Mtym ——2 g1
17.0,24.1,2

2 OnpegensieM KoJHYeCTBO NOAaBaeMOTO BO3AyXa
Ly=153,7-17 =912 m3/¢, nmm mo 304 m3/u u3 Kaxnof pelIETKH.

3. HaxonuM MakCHManbHYI0 NJIOLLAdb KaXAO# ¥3 Tpex BHIIYCKHHIX PelleTOK Npu He
o6xonuMoii nauHe ¢dakena no ¢opmyne (11.83) u cxeme, npuBenensofi Ha prc. 11.6.

Xn=2,340,7-5,5+ (2,44 —1,8) = 6,79 #;

304 1,14
F)R. ¢, Makc 1776'10_5 . = 0,04 x2.
4,1 6,793
291 4,5
4 OnpepeasieM CKOPOCTh BHXOAa BO3AyXa H3 KaXAo# pellleTKH
304
= 2,1 m/cex.

% = T3600-0,04

[pu BeauuuHe My=6,4 U3 pellleTKM BHIXOAMT KOMIAKTHAS CIpys, NOSTOMY HJs pacuera
HY>KHO BHIGpPaTh (DOPMYJbl M3 UYHCJAA OTHOCSILHMXCA K DelleTKaM C NapajfielbHHIMH Hanpas-
AAOWUMH, T. e. Gopmyan (11.20) — (11.22) u (1148) — (11.50). Ipu x,=6,79 »

4.2,44 6,79
Fo=——y7— =32 L
V B V3,

DTo mokassiBaerT, 4TO AJs pacuera monaxoxut dopmyaa (11.21).
5. Haxopum ckopocTb BO3Zlyxa B MeCte Bxofla cTpyn B OOCHyXKHBaeMylo 30HY

6,4-0,73-1 0,04
Uy = U mg Ke Ko V Fo = 2,1 V = 0,29 mfcex ~ 0,3 m/cen
Xn 6,79

~ 3,75.

- 0,7x, 0,7-6,79
B pacuer Bpenena pennuuwHa K.=0,73, nafineHHas nmpr x= = =

VF, V3,25

=26 mo xpusoh ! ua pmec. 11.2.
Kostbdunuenr Kp =1, Tak Kak
l 1,8

Xn 6,79

=0,265>0,14

(oM. rpaduk Ha puc. 11.3),

a 469.)1-!21xo;u»1m pasHOCTb TeMiepaTyp B MecTe BXofla CTPyH B paGoudyio 30HYy mo ¢opmyle
0,29-4,5
At,=4,1] ———— ~ 0,4°
¥ 2,1-6,4

TMonyuennnie pe3ysibTaThl pacueTa NOKA3bIBAIOT, YTO CKOPOCTb BO34yXa W PasHOCTb
TeMnepaTyp B oGCJKHBaeMOH 30He cooTBeTCTBYIOT HOpMHupyeMuM CHull I1-T° 7-62.
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2. PACNNPENEJIEHHE BO3AYXA YEPE3 NOTOJIOYHDIE
NEP®OPHPOBAHHBIE NAHEJIH

[TepdopupoBanHble NOTOJNOYHBIE HAHENH NPHUMEHSIOT AJMA pachnpenese-
HUA GOJBIUHX YHEJbHBIX KOJHYECTB BO3AYyXa C LEJNbI0 JOCTHXXKEHHS MHHH-
MaJbHOH CKOPOCTHM BO3Ayxa B 0oOcay:KHBaeMoil uiu paboueil 30He (rJaBHBIM
06pa3oM B HH3KHX IOMelleHHsX). DTOT cnocob obecneyuBaeT pesKOe CHH-
AEHHEe CKOPOCTH BO31lyXa W BbIDAaBHMBAHHE TeMIlepaTyp B HENOCPENCTBEH-
HOH 6JIM30CTH K MECTY €ro BHIITyCKa.

OcHOBHOH XapaKTepUCTHKOH NepHOpPHPOBAHHON NaHeNHu SABJAAETCS Ko3g-
(PULHEHT XKUBOrO CEUEeHUS

F d \2
Ki = 2% = 0,785 (—t——) : (11.86)

rie F, o —Ionane XHBOTo ceueHHs B M2,
Fran— nuomanb natenu B 42,
d — nuameTp OTBepCTHI B A,
t — 1ar oTBepcTUii B M.

[TIpn paBHOMEpPHOM KODHIODHOM pAacCIOJIOXKEHHH O1BEPCTHHl IIar paBeH
paccTOAHUI0O MEXKAY OCAMH OTBEpPCTHH, a NPH pAaBHOMEPHOM LIAXMAaTHOM
PACHOJNIOXKEHNH — AMAMETPY KaCalOHIUXCA OKPYXKHOCTel, NpOBENEHHBIX W3
ueHTpa oreepcTuil. B apyrux cayuasx koadpduuuent Ky, . onpemensierca us
NPAMOro OTHOLIeHUd nuomanelt Fux, o/ Frap

Xopowero pacnpefleleHHss 803AyXa B 30He OOC/JYKHBAHHS MOCTHIAIOT
NpPH BHIIYCKE €ro H3 MnepdOpHpPOBAHHLIX NaHeJeH ¢ ILaroM OTBepcTuit >
> 4 d, 4TO COOTBETCTBYET XKHMBOMY CEUEHHIO MAHEJU
MeHee 5% ee moaHOH IIOIaaM; NPHMEHSIOT ma-
HeJIH, Y KOTOPHIX KHMBOe ceueHue AoXOXUT Ko 0,2%.

[TepdopupoBaHHBIe NOTOJNOYHEIE [AaHEJH H3ro-
TOBJAIOT KBaApaTHBIMH, NPAMOYLOJBHBIMH M KpYT-
JIBIMH

CxemMa H30TepMMYECKOH CTpYH, BBHIXOAAUIEH H3
OTAEJNbHON TNephOPHUPOBAHHON MOTOJOUHON MaHEeNH,
KOoTopas 3aHuMaeT HeGOJbLIYIO YaCTh NOTOJKA, NIPH-
BeseHa Ha puc. 11.7 (0o xaHHBIM KaHA. TEXH. HayK
X M. U. T'pumuraunna, JIMOT). Ctpys uMeer yuacrok
‘ bopMUpOBaHUA NJIHHOH X;, HAYaJbHBIN (Xo—X;) H

OCHOBHOH (xy —X2) B M. Ha yuactke ¢opmMupona
HUA M3 OTHAeNBHBIX CTPYH o6pasyercsa ofmas CTpyd,
e KOTOpas 3aTeM pa3BuUBaercd Mo 3aKoHaM MHJIsl KOM-
MaKTHBEIX CTPYH.

Puc 117. Cxema nsotep

MHUECKO# CTPYH, BBXOA- Yrost pacKpeITHs OOuIeH H30TEDPMHUECKOH CTPYH,
miefi w3 nmepdopuposarHOil  BBIXOJALIEH M3 KPYIJIOH neppopHPOBAHHOH MaHeJH,
nasesn TpakTHyecKu nocrosiven u paseH 18—20°. Ilpu Bbi-

XOHe M3 MPSIMOYTOJBbHBEIX TaHeJell ¢ OTHOIIEHHEM
cTopoH bo:a=10--20 na paccrosuun Ao 15 by CTpyH packphlBaloTCs MON
TeM xe yriaoM 18—20° Bo BCe CTOPOHBI.

Vuacrox ¢opmupoBanus o6uiefi H30TEPMHYECKOH CTPYH, BHIXOAALIEH H3
neppopHpPOBAHHBIX NaHeNel, HMeeT NJIUHY

X =5t M, (11.87)

a paccTOSHHe OT NaHeJau N0 HayajJa OCHOBHONO ydacCTKa CTPYH, BHIXoAsllel
M3 KPYIVIBIX, KBAAPATHBIX H NPAMOYTOJNbHBIX BBITSHYTHX MaHesed,

Xy = 4 by M. (11.88
3mech ¢—1uar MeXAy OCSMH OTBEPCTUH B MAaHENH B M;
by — IMpHHA MAHENH B M, NS KPYrJbIX manenedi by =089 Dypay (rme Dpay — AB-
aMeTp TaHeqH).
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Eciau nepdopHpoBanHBie MaHeJH HEMOCPEACTBEHHO CBA3aHBI ¢ CHCTEMOH
BO34yX0BoxoB (pHc. 11.8), To, no nanumiMm M. W. T'pumuTanna, BepxHui npe-
el CKOPOCTeH BO3QyXa NPH BHIXOXE U3 OTBEDPCTHH Uy B M/cexk OrpaHHyYHBa-
ercs aKyCTHYeCKMMH YCJIOBUSMH M 3aJaHHOH CKOpOCTBIO Bo3ayxa B O uau
P3, a npu Hanuuum Kamepol JxaB-

JIEHHS] TAKXKE€ M YCJIOBHSIMH €€ Tep- ¢ ey - 7 )

MeTHYHOCTH. PexoMennmyercs mpi- 2‘|='j/1 ' /ﬁj v -
HUMaTb CKOPOCTb BO3AYyXa Ug<C } . ; /i\ i
GBS

L) Lj

<4 mfcek.
A b

Pa6ouass pasHocTb TeMmepaTyp
HpH MOfAave XOJOJHOrO BO3AyXa HO-
nyckaercd g0 Aby=1f; —l3<C 15°
TIPU yCJIOBHH OOecTleueHHst 3ajaH-
HO# Temneparypel B O nin P3 (1, Pac. 11.8. Crmoco6nl nomaun BO3ayXa uepes
u fp— TemnepaTtypa Bosayxa B O mepdopHpOBaHHEe MaHen
unn P3 u nNpHd BeIXOAE U3 OTBEp- A — HenocpeNCTBEHHO CBf3aHHblE C BO3AYXOBOXAMH,

o 5 — cBsizgaHHble uYepe3 KaMepy JAaBJeHHS; [ — mep-
CTHH I'IaHeJII/I). dopuporanHas naHeap; 2 — BO3AYXOBOA; & -- Kame-

ITeptdopupoBaHHble Maneau cJje- pa Aapienns
JZlyeT pasMellaTh Ha MOTOJIKe MOMe-

UIeHHS B BHIE MOJIOC, KBagPaTHBIX HJIH KPYIVIBIX y4acTKOB, ofulas MJoulafb
KoTOpnIX X Fy,,, Kak MpaBuio, He JOJMKHA npeBbunath 509 o6uiel muouia-
IH MOTOJIKA.

ITpu snavenusix LF,,< 0,5 F,,; u Korma Bepxusis rpaHuna O wau
P3 nomeienus HaxonuTcs B mpelesax HauyaJbHOIO YyyacTKa CTPYH X=
=H, —h<<4 b, cpeaHo U3 MakCUMAaJbHBIX CKODOCTeHd BO3MyXa HA 3aAaH-
HOM DACCTOAAHHHM X B M OT NaHeJH, CONOCTABHMYID C HOPMHPyeMOH CKOpo-
CTBIO BO3IyXa, caeayer onpexnensts no ¢opmyne M. U, 'pumurauna

Ve, 1 = vy KKK, ‘/ K. ¢ mycex, (11.89)
p4

TTTTTTOTEIITT

A CPeJHIOI H3 MAKCHMAaJbHBIX pasHocTell Temmeparyp Bo3Ayxa B O uau P3,
COMNOCTABHMYI0 C AONYCTHMOH pa3sHOCTBIO TeMIleparyp Bo3xyxa,— o ¢op-

vyJae
Ks K
Aty 1= At, - 2pad, (11.90)
K. Ky P
TRe Up — CKOPOCTb BO3JAYXa NPH BLIXOXE U3 OTBEPCTHMA B M/CeK;

Aty — paGouasi pasHOCTb TeMIepatyp B epad;
K. c— KO3bhUUNEHT XHUBOTO CEUEHHs NaHeau B LOJSX eXUHHIBL
p-— Ko GHIHEHT pacxolla; NPH HOPMAJbHOM NOABOLe BO3LYXa K NaHes]H, HalpH-

Mep, H3 Kamepbl Hasjaenus (cM. mos. 3 Ha pHc. 11.8), u=0,75 npu 6<<0,5d n
p=1 npn 6>d (rae 8 — ronmuHa namesu; d — pHAMeTp OTBePCTH:A); NDH BHI-
NycKe BO3AYyXa uepe3 IAHEJH, NPHCOEJHHEHHHIE K BO3NYXOBOXAM pABHOMEpPHOM
pasgaun (cM. mos. 2 Ha puc. 11.8) u=0,5:

Ks— xoabdunyent nasa yuera B3auMOAeHCTBHA CTPYH, BHIXOZAIMX H3 pPAcIO0kKeH-
HBIX psiioM HaHedelt (cM. puc. 11.3);

K — xospunuent ans yuera crecHesust ctpy# (puc. 119, rmeF| oo B — coort-

BEeTCTBEHHO IJIOINAAb ¥ LINPHHA NOTOJKA, NPHXOASIIMECS HA OJHY NaHesb);
Ky ~— koa(pduusesT 18 yuera HEM30TePMHYHOCTH CTPYH, OUpefensieMbl NMpH  BH-

nycKe XoJOAHOro Bo3xyXa no rpaduky (pmc. 11.10);  npu sTom Beinmunna A

Ha aGcuucce rpadiika paBHa AJs NaHeseH:

KBAJPaTHBIX ¥ KPYTJBIX

At x2
A = 0,009 . , 11.91
U(QIKE V ‘FﬂaH K)K. c ( )

BLITAHYTBIX IIPAMCYTOJbBHBIX

A to x3
A= 001~ N (11.92)
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Fay — mIOLLaAs KPYTJIOA WM KBAAPaTHOM NaHeJ H B M2;
by — IuMprHA MPAMOYTONLHON BHITAHYTOM MaHelH B M

x=Hy—h u;
Hy —- BbicOTa NMOMEILEHUS B M;

h — BricoTa ofcnyuBaeMoll HIH paGoyell 30HL B M.

10 T "
IR N | |
A ERAA RN ImANE
NN
I\ ‘\/ 7 Lo < g1
& (] 0 Faor " 1] X
114—”_’"1':05 N + \\T i :fﬂ;,'
oot ™~ T~ s
4 :
34 y,
7 1 ] —/
o B W W 30 »
3
NN [T 11T 11 26 /
T
08 P 0 22
N 03\1\ 7l /j"g _________
™ & | 1
a6 LSS 18 f
i LN S SN 16— !
# o gs B e S B 14 {
02 & : 12 !
LT sedinliliimmy
w0 e W WIS -i- ar 02 63 054110 2%1.4 56810 1520 30 S04

Puc. 11.9. I'paduk nas onpenenenus kosd-
¢uunenta crecHenus cTpyi Bosayxa K

a -~ BHIXOASUIMX H3 KBajIpaTHLIX ¥ KPYranx na-
Hesefl; 6 — BRIXOASIMX H3 BBITAHYTHX ODIMO-
YroJIbHBIX naHenel

Ilns mpsAMOYroMIBHBIX NaHejell NpH Tex e yCHOBHAX

Puc. 11.10. I'padux nn1a ompeleseHHs KO-
spduiHesTa  HEH3OTEPMHYHOCTH  CTpYik
Bo3nyxa Ky

z:1:‘1121H \<0’5 FﬂOT'

Ho xorfa rpanuna O unn P3 Haxomurcs B mpegesiaXx OCHOBHOTO Y4YacTKa
crpyn (x=H,—h>4 bp), cpenusia U3 MaKCHMaJbHEX CKOpOCTell BO3ZAyXa,
CONoCTaBHMAask C HOPMHUPYEMBIMH €T0 CKODOCTSIMH, ONpenxessieTcs no ¢popmy-

ae M. Y. F'pumuranna

by
Ux, 0 =Ux, 1 110 — M/cex,

(11.93)

a CpelHss H3 MaKkCHMaJbHbIX pasHocTeldl TeMneparyp 8 O uau P3

Aty, o = At 1 ‘/—b—"— 2pad.
X

(11.94)

1 XBaZpaTHHIX U KPYIVIBIX MaHeJeH COOTBeTCTBEHHO:

Ux' 3 = 1,13 Ux, ]m

Mtyo= 113 Aty v n Y Fun_ g
X

V Fnaﬂ
X

Mjcek; (11.95)

(11.96)

rae m — Ko3dHUIUHEHT, XapaKTepPH3YIOMHA NajieHHe OCEBHIX CKOPOCTel B CTpye; AAsl KBaa-
paTHbIX M KPYIVIbIX TIaHesiedl IpH HOPMANLHOM NOABOJE BO3AyXe m=4, AnA OPAMO-
YrOJBHHX BHITAHYTHIX NaHesell 01pH HOPMaJbHOM TOABOAE BO3AyXa m=2, LA BCex
naHesell MPH KacaTeJbHOM NOJABOJE BO3AyXa H3 BO3AYXOBOAOB PaBHOMEDHOM HQIa

qy m=1,8;
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n— Ko3PHHIHEHT, XapaKTeDH3YIOIKiI yMeHbleHHe DA3HOCTH H TeMmuepaTyp 10 oOcH
CTPyH H NpuOAH3uTe bHO paBHHiI 0,82.

OcranbHule 0603HaueHUsT — 1O NpeauayleMy.

Ecan BO3Xyx BHIMycKaeTcs uepe3 Mep(hOpPHPOBaHHBIE MaHEJH, 3aHUMAIO-
Uive BCIO miaomiaih motonka ZF ,,=F.., TO CPERHIOI M3 MaKCHMAaJbHBIX
cKOpocTell BO3fyXa, CONOCTABUMYIO C HOPMHPYEMOH €ro CKOPOCTbIO, CJenry-
eT onpenesaTh N0 GopMmyJe

v, = 1,2 v, K, ‘/ ﬁ«_‘ njcex, (11.97)

a cpeqHIOI U3 MAaKCHMAJbHBIX PAa3HOCTEN TeMieparyp

-
At
At, = 2To -‘//
Ky
cle  i— KoobdHUHEHT, XapakTepH3ylOlluil NajeHHe KOJHYeCTBa JABHIKEHH§ Ha y4yacTKe
dopmuposanns crpyn (pue. 11.11);

Ky— Ko3duunent gjas yueTa HEH30TEPMHUYHOCTH CTPYH Ha YuacTKe ee (opwupo
BaHHA NpH

l’“- ¢ epad, (11.98)

Aty d )
Ug K}K C‘/Fv (11-99)

A=0,1

d — jnamMerp OTBEpPCTHA B M
OcrasbHble 0603HAUEHHsS aHAJOTHUHB NpHBefeHHbIM AJs  ¢opmya  (11.89) u
(11.90).

Kaxk noxasanu uccaegoBanus M. M. ['puMutiuza, yBeJUyeHUe CKOPOCTCH
10, BJIMAHHEM TPABHTAIlMOHHBIX CHJ IpPU Nofaye Bo3Ayxa uepe3 mepdopu-
pOBAHHBIH MOTOJNOK MPOUCXOTUT IMTaBHBHIM 00pa3oM Ha yyacTKe (opMupoBa-
aust  crpyu (x;=>5¢, cM. puc. 11.7),

a 3areM BJHSHHE TPaBUTAUHOHHBIX i

CHJT IPAKTHYECKH He CKa3blBaerc. 42

Has coGuaioieHns1 BO3MOXKHO 6oJee o N
PaBHOMEPHBIX CKOpOCTeH JBHIKEHHS N
Bo3ayxa U remmeparyp B O u P3 ne- 2% .
obxonuMo oGecneyuTb paBHOMEDPHBIH o |
BBIIYCK BO3JyXa H3 nepdopupoBal- gy T
HBIX maHesdel noronaka. as sroro, Ha- T I 08 05 05 07 Wihe%

npuUMep, YCTPAHBAIOTCA CETH BO3NYXO-

B80I0B BHyTpI/I MOAINHUBHOTO MOTOJKA, Puc 1111 I‘pafbm( AJig onpeneseHHd KO-
Y3 KOTOPBIX BO3AyX DaBHOMEDHO BbI- sduunenta + npi 2 Fraw=Fror
lyCKaercs BBEpPX MO HaNpaBJeHUIO K

nepexpLITHIO M, PacTekasich 10 HeMy, IOBOPauMBaer BHH3 H BBIXOJHT uepe3
OTBepCTUs nanenu (cM. puc. 11.8).

Npumep 11.3. Onpenenuts CPemHIOd H3 MAKCHMAJbHBIX CKOPOCTeH [BHXKEHHs BO3LY
Xa Uy B M/Cexk M PasHOCTL TeMmepaTyp Af, NpH BENYycKe BO3I1yXa 4epes NaATe neppopupo
BaHHBIX naHedel pasmepom 5,5X0,44 x  Ko3dduuueHT XHBOro CeUeHHs KaXKIOH TaHEIH
K, =0,04. [Tomemenne umeer niomans 6X6=36 x#* n Bhicory Hy =42 a. Paccrosinue OT
MaHeJH A0 TPAHHILI O6CIyXHBaeMOH 3ol X=H  — h=4,2-—2=22 M, paccTOsIHHe MEXLY
naneasmu 1,2—0,44=0,76 s, CKOPOCTb BO3LYXA NPH BHIXOAE H3 OTBEPCTHH Ug=3 M/CeK Mpu
ofmeM pacxome Bo3nyxa 5200 m%/«. BosiyX mojBOMMTCS K NaHead u3 Kamepsl 3 (cm
puc. 11.8), a moatomMy xo3ddpuuent m=2 u n=0.22 m.

TemnoBas Harpyska nomeweuds no I Bapmanty 13500 xxaa/« u mo Il sapuanry
4500 xkraafu

Pewenue. 1. Onpeneasiem pabouyio pa3HOCTb TeMnepaTyp Bos3ayxa

no | BapHanty

13 500
Afg=—""—— =9
f0="0,288-5200
# no Il sapuanty
4500
Aty = —— =3,
°™ 0,288-5200 3



2. InvHa HavaJbHOro ydyacTka ofuieli cTpyW BO3ayxa, onpelenaseMas mo dopMmyle
(11.88), paBHa x,=4-0,44=1,76, ciepoBaTeqbHO, Haua/bHBLIA YYaCTOK KOHYAeTCS BHIIIE
rpaHHIBl OGCAYXHBAEMOM 30HHB, pACCTOSIHHE 10 KOTOpoh x=2,2 m.

O6cayxknBaeMas 30Ha HaXOAHTCS B IpedetiaX OCHOBHOTO ydacrka cTpyH. OGuias nJo
manbp nadenek 5,5-0,44-5=12,1 #? cocrasnsier 34% nsomann noTOJKa, MO3TOMY CKOPOCTb
BO3AYyXa U, paccunthiBaercd nmo ¢opmyaam (11.93) u (11.89).

3. Mpu Atr=9° nosyuum

0,04.0,44
v, 5—3:2:0,46-1-1,96 ‘/m— ~ 0,56 m/cex.

3aech yuTeHO, 4TO
X 2,2 by 0,44

=—— 1,84 4 — = ~ 0,37.
B, 1,2 By 1,2 7

4 Tlo rpaduky, npuBesedHoMy Ha puc, 119, 6, Haxonum BesHuHHy KO3bbuIHeHTa CTEC-
Henus crpyn K.=0,46
IMo popmyse (11.92) sennunna

A=10,01 o ‘/ 2,2 2,52
T 32.0,468 0,44-0,04 ~ 77

CrnepoBarenbHo, No rpaduky, npusefieHHoMy Ha puc. 11 10, BeanuuHa Ko3d@uiHenrta
HeH30TepMHUHOCTH cTpyH Ky=1,96.

OrHouleHHe paccTOsHHA Mexay NaHeaaMmu [=0,76 u K aauHe CTPyM OT BHIXOZa u3 ma-
Hean 1o O uau P3, pasHoft x;=2,2 m, cocrasaser 0,76:2,2=0,345>0,14, a nosromy no
rpadHKy, npuBeseHHOMY Ha pHc. 11.3, KoadHuuHeHT B3auMogefictBHA crpyl Ky=1.

[To 11 Bapuauty npu Beinunte Af,=3° ananoruusvle pacuetn nator Ky=144 u

1,44
=0,56 ——— =0 .
v, = 0,56 1.94 41 m/cex
5 Haxoxum Beanumuy At no ¢popmyaam (11.94) u (11.90) npu At,=9°
—
! / 0,04.0,44
At, ,=90,82.2 ————— —_— = 1,7°,
% 2 0,46-1,96 V 2,2.0,75 L7

[To Il Bapuanty npu Afy=3° NpOMOPHHOHAJbHO HAYaJbHHIM PA3HOCTAM TeMIeparyp o
K05h(HINEHTAM HEH30TEPMHUHOCTH MOMYIHM

Aty 5=1,7

Takum ob6pasoM, npueMseMbiM fBasercda 11 BapHaHT, Korpa CKOpOCTb BO3yXa H pas-
HOCTb TeMmepaTyp JeXkaT B npeletaX, Hopmupyemsx CHull I1-1.7-62,

3. PACONPEJEJIEHHE BO3J1YXA YEPE3 JIIOMHHECHEHTHBIE
CBETHJIbHHKH!

Pacnpenenenne Bosgyxa uepe3 JIIOMHHECUEHTHBIE CBETHJIbHHKH, BMOHTH-
pOBAaHHBIE B KOHCTPYKIMH TOABECHOrO NOTOJNKA YHeLIeBJAseT H YNpoOIaeT
CHCTEeMBl KOHIMLUHOHHPOBAHUS BO3JAYyXa, COKpallaeT NOCTYIVIEHHe Tenja B
MoVICllieHHe TTYTEM OTBOJAA YaCTd Temjla NPH BHITSIKKE BO3JAyXa yepe3 CBe-
THJIBHUK M 34 CUET YMEeHbUIEHHS KOJHUYEeCTBA TelJa BCJIeACTBHE NMOBBIILEHUA
CBETOOTA4H JIAMII IIPH HX OXJaxaeHAn—scero a0 25%.

HHUU cauurapuoi texHuku copMectHo c¢ BHUMM ceerorexHuxu u Pik-
CKHM CBETOTEXHHYeCKHM 3aBoioM B 1967—1968 rr. mpucTynuan K BHexpe-
AHI0 B MPAKTHKY NPOEKTHPOBAHHS H CTPOHUTENBCTBA CJELYIONIHX OTEYECTBEH-
HBIX  CBETHJBHHKOB,  COBMELIEHHBIX C  BO3/yXOpacrnpeneauTeNsiMi:
1y BJIK-4)X80 c obuieit momuoctbio gamn 320 87, npelHasHauyeH IJa8 ycra-
HOBKH B IIPOM3BOJACTBEHHBIX 3AaHMAX, KOTODble HMEIOT TeXHHYECKHe 3TaXKH
rak kax tpebyior obcayxuBaHus cBepxy; 2) BJIKH-2)X40 ¢ ofme#r Mor-
HocThio JaMn 80 8T, npexHa3HaueH MJ8 YCTAHOBKM B OOIIECTBEHHBIX 37a-
HHAX W 0OCNYyAKHBaHHUS CHU3Y.

! To maTepuasnaM xaHf. TexH. HayK A. I'. Annuxuna u uuxk B, ©. EdumxuHO#.
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OG6muit BUX 3THX CBETHJIBHHKOB IipMBeneH Ha puc. 11.12.
BosnyxopacnpenenureqbHoe ycTpOfcTBO cBeTHAbHHKa BJIK-4X80 wmo-
KeT paboTarth KaK Ha NPHTOK, TAaK U HA BBHITSKKY BO3AYXa H3 MOMELIEHHUS.

a)

I
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Puc, 11.12. JlioMHHECHEHTHBIE CBETHJAbHHKH C YCTPOHCTBOM /sl  pacupejesenush
BO31yXa

a — ceeTHabHUK BJIK-4X80, npomosbHBIE paspes 6 — To ke, NMoMepeuHB paipes, 6 — CBETHINb-

uuk BJIHK-2X40, monepeyHsli paspes; & — 1o Ke, NPOROJBHBIH pa3pes; I — mpUCOELHHHTEJbHDIH

natpy6ok, 2 — pacceuBaresb CBe€Ta; J — OTBEPCTHA IAsi BhIIYcCK2 BO3AYyXa; 4 — JaMmbl; 5 — pery
JUDYIOIMHA KJanaH, 6 — KaHasn Aasl BbITHXKH

[Ipu paGore CBETHUJILHHKOB Ha NMPHUTOK Mepe] BBIXOAHBIMH HIESMU YCTa-
HABJHBAIOTCS HAMpPaBJsIOLIUe COTHI, KOTOpble YCTPAHSIOT CHOC BO3AYIUHOTO-
IIOTOKAa B CTOPOHY, IPOTHBONOJOXKHYIO MOABOAY Bo3Ayxa. as co3naHus
HanpaBJeHHOr0 IOTOKa BO34yXa B pabouyio 30HY MNOMEIeHUS LIETH B ONOp-
HO# paMe cHAGKeHBl KO3bIPbKAMH, PAacCMOJOXKeHHBIMH TMOX yrsioMm 50—55° k
ropu3oHTy. C cHCTeMOH BO3AYXOBOXOB CBETHJbHUK COERHMHSETCH MOKUM Dy-
kaBoM. KosnuectBo BO3ayxa, MPOXOASUIETO Uepe3 CBETHIBHUK, H3MEHSETCH
C NMOMOLUIBIO PEryasATopa pacxoia, yCTAHOBJIEHHOro B maTpybke.

B ra6n. 11.3 mpuBeleHbl pe3yJabTaThl TENJOTEXHHYECKUX HCIBITAHUI
ceetusbHHKa BJIK-4)>X80, Koropble MOXKHO HCIOJB30BAaTb HPH HPOEKTHPO-
BAHHY BO3AyXOpachpenejeHUs U TEIJIOTEXHHYECKHX pacuerax CHCTeMBHI.

[TpurouHas crpys, BHIXoAAIIas u3 Bo3nyxopacnpepesnurens BJIK, pac-
npoctpaHsiercss NPIMOJUHENHO, TPH 3TOM OCh CTPYH HAKJIOHEHA TOA YIJIowu
67° x nyiockoctH nosa. 3HauYeHHs CKOPOCTH BO3AyXa HA OCH NMPHTOYHOI
CTpyH NpHUBedeHHl B Tada. 11.4.

Jannble 3TOH TaGJauUbl NO3BOJISIOT ONPENENHTb BO3LYLUIHYIO HArpysxy
BO3AYyXOpacnpefesuTesas M0 3aJaHHOH WM HONyCKAaeMOH CAHUTAPHBIMH HOD-
Mavi CKOPOCTH Bo3dyxa B paGoueil 30He.

3HayeHne Ko3(QuIMEeHTa MECTHOrO COMPOTHBJEHHS 303AyXOpacnpeenu-
Tess cBeTubHHKa BJIK, orHeceHHoe K CKOpPOCTH BO3ayXa B martpybKe Npu
pabore Ha NMPHUTOK, paBHO 2,1, a nmpu paboTe HA BHITAXKKY — 3,3.
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Ta6aunua 13
CBeToTEN0TEXHHYECKHE XAPAKTEPHCTHKH cBeTHAbHuxa BJIK-4X% 80
J . g 0, » ¥ -
2o | g, 6§ Aona Ttenua, u%?!ﬁ?erzen}aa ul;rfn{’es g:;:;?m;g?e.r;i na %’ex{::-
TG | &E NMOCTYNAIOWErd| gognyxa, B 3aBHCH- | YeCKMH 3TaxX, B 3aBH-
z 88 .| o & §a % B NOMEWEHHE | Mooty OT TeMmepaTy- | CUMOCTH OT TeMmepa-
& a2¥| g9 B3 ol qepes Dbl BO3KyXa Ha Tex- Typhl BO3AyXa Ha
) 5| Fa g acceuBaredib
b] g:g 8 ] .E§ § P B Y " aneCKong 3Taxe TexunqecxooM JTaxke
a !gs 5 g e &8 o B °C B %
g g 2 E § E £ §§ § E’; panua- KOHBEK-
é é $°| & E g| 283 g : Whedt | et | 15 25 35 15 25 35
15 1,25 | 400 12 2 80 87 89 6 —1 —3
20 1,27 | 395 14 3 71 83 86 12 0 —3
flpu- 95 | 1,25 | 385 | 1900 | 16 | 4 59 | 75 | 8l 21 5 | —1
TOK 30 1,20 | 385 17 4,5 51 67 79 28 12 0
35 1,13 | 380 20 5 38 55 70 37 20 5
40 1,08 { 380 24 6 24 41 57 46 29 13
15 1,25 | 410 10 3 82 88 90 5 —1 -3
20 1,27 | 400 11 4 74 85 88 11 0 —3
» 25 1,27 | 400 | 1500 14 5 63 77 83 18 4 —2
30 1,23 | 390 16 6 51 66 78 27 12 0
35 1,17 | 385 20 7 38 54 69 35 19 4
40 1,10 | 380 24 8 25 42 57 43 26 11
15 1,22 | 410 10 3 83 88,5/ 90 4 —1,5( —3
20 1,26 | 400 11 4 75 88,5/ 88 10 ,5p —3
» 25 1,26 | 395 | 2000 14 5 64 78 83 17 3 —2
30 1,25 | 390 16 6 54 69 79 24 9 —1
35 1,20 | 385 20 7 39 56 70 34 17 3
40 1,15 | 380 24 8 28 45 61 30 23 7
15 1,10 | 395 22 3 72 75 76 3 0 —1
Bui- 20 1,20 | 390 1000 19 3 71 75 78 7 3 0
TAXKKA | 25 1,20 | 385 18 3 68 73 77 11 6 2
30 1,15 | 375 17 3 67 72 77 13 8 3
15 1,13 | 400 18 6 76 77 78 0 —1 —2
N 20 1,22 | 390 1500 18 6,5 72,5 76 77 3 —0,5 —1,5
25 1,21 | 385 18 7 69 73 76 6 2 —1
30 1,17 | 375 17 7 65 71 74 11 5 1
Ta6auna 114 TaGaunua 115
Maxkcumanptan CKOpoOCTb BO3AYyXa xapaKTepBqul:-;g[I;?2§225"ﬂbHHKa
NPUTOUHOK CTPYH Ha PA3MYHOM yJAJeHHH
OT BBINYCKHBIX OTBePCTHi .
Bo3fyxopacnpefieaurens BJIIK-4<80 R e | o8 g
S - = z
PaccrosnHde OT CKOpPOCTb Ha OCH CTPYH §§ 8 *“"'S s S
BBIXORHOM B M/cex NPH Pacxoie BO3xy- Yeqosust paor 1 cpe- 2E= 3 2% F-
WeNH B M Xa yepe3 CBETHJbHHK B M3[4 THIbHUKA §Z=| £ /524 °
i5z| & |23 €S
no sep-{ 1O eS8l 8 |ZEY| £E
uwanit | ToPRC, 900 | 1000 | 100 2000 £33 8 |S8%| 8¢
1 0,43 | 0,5 i 1,5 1,9 Bes oxaaxpenus — | 100 {40 100
2 0,8 | 0,274 0,53 | 0,75 | 0,97 C oxXJaxaeHHeM Bbl-
3 1,29 | 0,21 | 0,42 | 0,6 0,77 TAXKHBIM ~ BO31Y-
4 1,721 0,18 1 0,36 | 0,52 | 0,67 .0 S | 108 | 23 102
5 2,150,161 0,33 0,47 | 0,6 3,2 | 10920 102
6 2,5810,1510,3 0,42 | 0,54 5,4 | 109]18,8| 104
7 3,01 )0,14}0,27 0,39 0,5 7,6 | 109[17,4} 106




Bosayxopacnpenenureas cBetunbHuka BJIKH-2)40 moxer opHOoBpe-
MeHHO paborarb Ha MPHTOK U Ha BuITSXKKY. On npencrapasieT coboi ¢beM-
HYI0 KaMepy, PacloJOKeHHYIO Haf CBETHJIbHUKOM. Il coeiMHeHHs C NpH-

TOYHBIM BO3JyXOBOAOM B IIEHTPe KaMephbl IPeNycMOTPeH naTtpyboK Auamer-
pom 150 mm ¢ daannem.

IIpu pabore Ha NPUTOK BO3LYyX M3 BO3JYXOBOZA MOCTyrnaer B MaTpybox,
NPOXOMAUT MEXKAY CTeHKAMH KaMephl M uepe3 OTBepPCTUS B OTOOPTOBKAxX KOp-
nyca CBeTU/JbHHKaA IlonajaerT B noMeileHue. Jljas ymajdeHus BO3LyXa H3 MoO-
MeIeHHs B CBETHJbHHMKe MeXIy TOPLaMM KOphyca M NaHesJH NpefycMoTpe-
HBI OTBEpPCTHUs, Yepe3 KOTOpble BO3JyX MOCTYNaeT B NOJOCTb PACIOJOXKEHHS
NyCKOPEeryJaupylolell anmaparypel M jaMmn. Harperslli Bo3ayx uepe3 oTBep-
CTH® B BepXHeH UaCTU NaHeNW W KOPNyca BHIAABAWBAETCS B NPOCTPAHCTBO

Hal NOAUIMBHBIM NOTONKOM. Xapakrepuctuka cBeruabHHka BJIKH-2x40
npusejeHa B rada. 11.5

Jnst peryqHpOBaHHS KOJMYECTBA NPHUTOUHOrO BO3AyXa IIPEAYCMOTPEH
TapesabyaThil KJaamaH, ynpasJeHHe KOTOPBIV BbIBeZLeHO B MOMEINEHHE.

OxcnepuMeHTaNbHO YCTAHOBJEHO, YTO MPHU noJlaye MPHTOYHOrO BO3AyXa
s koamnuecrse 300 m3/4 ¢ TeMmeparypo#t Ha 10° HHXKe TeMnepaTypnl BO3AyXa

B MOMEHIEHHH CKODPOCTb BO3JyxXa Ha paccrosiHum 0,7 m 0T BO3AyxXopacupe-
peaurens He npesbiwiaer 0,3 m/cex.

KouuecTBO BLITAXKHOIO BO31yXa, MPOXOAAMHIEI0 HYepe3 CBETHJbHUK, B
3aBHCHMOCTH OT Da3pekeHHsl 3a NOAIIMBHBIM MOTOJIKOM MOXKET OHiTb Ompe-
neqeHo no opmyJe

L =915V H Mu, (11.100)

rie H — paspexenue Bo3.lyxa Haj TNOTOJKOM B KI'[m?.

Fnasa 12

TEXHUKO-9KOHOMHWYECKHME IMTOKA3ATEJIM CUCTEM
KOHAMIIMOHNPOBAHUS BO3OYXA

1. YAEJIbHBIE TEXHHKO-3KOHOMUYECKHE XAPAKTEPHCTHKH
CUCTEM KOHOHWUHOHHPOBAHHS BO3AYXA

CorsiacHO NaHHBIM INIPOEKTOB psila NPOMBILIEHHBIX NPeANpUSATHH I
KPYNHBIX OOIMECTBEHHBIX 3JaHHH, N/ yCTPOHCTBA KOHAMUMOHHUDOBAHHS BO3-
ayxa Ha 1 m® nomamaemoro Bo3ayxa B | 4 pacxomyerncs Merass B CJAeAyIO-
MY KoanuecTBax (B Ke2):

1) Ha aBTOHOMHBIE KOHAMIIMOHepbl' — OKOHHBIE «A3epbaiiiKan-2» —
0,17; wkaduele «XapbkoB» — 0,2; mraduele IKC-12 — 0,33, wmxaduble
KCH-12—0,3; wkadusie KC-25—0,22; mxaduavie KC-50—0,2;

2) Ha MmecrHble komauuuoHepwul!KH-1,5—0,53; KH-3—0,37; KH-5—0,26,
KH-10—0,23; KH-20—0,18; ucnapurenbusie tuna KIH1-2,5—-0,025;

3) Ha meHTpaJbHBIE KOHAUUHOHepH — 0,1—0,2;

4) va BosayxoBognl: MecTEblx CKB—0,03; mneHTpanbHBHIX OJHOKAHAJb-

upix CKB—0,15—0,3; uenrpanbubix aByxkanaababix CKB Bricokoro pas-
genus — 0,2—0,5.

! Ha noxasaTtesu aBTOHOMHBIX M HeaBIlOIIOMHBIA KOHIHIHOHEP"R BJNSAIOT 0CcOBEHHOCTH

KOHCTPYKUHM KOPNYCOB H KapKacOB, THIBl MPHMEHEeHHBIX XOJORAMJIBHBIX MAUIMH.  HACOCOB,
BCHTHJIATOPOB, OJTeKTPOJBHraTesdell H NIpHOOPOB aBTOMATHKH

[7 3ak 665 957



Ons pasmemienus ofopymoBaHus TpebyeTcs miIomaib, COCTABJAIONIAs
5—20Y% nnomanu 06cayXKUBAEMBIX NOMEIIEHHH,

CTonMOCTb YCJHOBHOTO CPENHETO LEHTPANBHOTO KOHAHUMOHepa (Be3 Ha-
COCOB, XOJOAUJLHOrO 06OpY/MOBaHUS W ABTOMATHKH), MO NAHHBIM XapbKOB-
ckoro 3asoja «Koumuumonep», cocraBjasier NPH HOMUHANBLHOM NPOH3BOLHU-
tenbHocTH: 40 Thic. M3/u-—4,3 ThiC. pY6., 60 TBIC, M3/4—6 THIC. PYO.,
80 teic. m3/u — 8,5 ThIC. py6., 120 ThIC. M3/4 — 16,1 THIC. PYO., 200 ThIC. M3 4—
18,5 teIC. pyb., 240 Thic. M3/4 — 20 THIC. PYO.

Tadaiaua 121

CTOMMOCTb KOHAMUMOHHPOB2HHSI BO3JyXa Ha KPYNHBIX NPOMBIMJIEHHBIX NPeANPHATHAX

>
o g '
3 CTOMMOCTBL KOH- % & CroumocTh
B JHILHOHUPOBa- am g5, } m3 /¢ BO3py-
g= HHs BO3JyXa & a% xa. BBOgMMO-
55 B pyb6. gz 5g ro B uex
EE Z5 ga
mg = s = =R
Ipeanpusitae 2% |zox (zdg ge )
S 0% |08%8 = 2B
2B i¥ay |XER Xz
L |LZ8 x50 2= 55
5§ [F83gvESEl g3 | E3.| &
3= O e RS g °
59 |GEsElcEbE 2: | gi7| ¢ %
S8 |ERESEEES =c Okam -] B

Tunmopo#t raaBHelfi kKopnyc npous- | 29040 15,4 | 1,73 | 2400000, 9,26| 18,6 | 100
BOACTBA ALETATHOrO LIENKA

THNOBO¥ XHMHUYECKHH KOpPIYyC mpo-
¥3BOACTBA KAaPOHOBOrO BOJIOKHA:

15000 15,3 | 2,57 | 1 180000{ 13,3 | 19,4 | 104
MHOrOSTA:KHAA HacTh { 10800 | 63,2 {16,4 | 1354000( 32,5 | 50,5 | 272
OJHO3TAKHAS » 63600 34,9 | 6,81 | 6969000 21,45] 31,7 | 171
OnbiTHaA TeKCTH/bHAA (abpuka 142401 26,4 | 4,56 977500| 11,9 | 38,6 | 207
Tpaaunbabie Gabpukn XJondatoby- — — — — 7,6 | 28,3 | 152
MaKHBIX KOMOHHATOB
HUrtoro B cpenHem 6e3 cToumo- — - — — — | 31,2} —
CTH aBTOMATHKH H CHCTEMBLI XOJOIO-
cHaOxXKeHus
CTONMOCThL CpPeNCTB aBTOMaTHYec- 1 — — — 1 — l — 6,2 —
Koro peryauposanus (20 9%  oc- '
HOBHbIX 34rpar) |
CTOUMOCTBb CHCTEMBI XOJIOZOCHAG - — — — — — 12 —
JKeHud  (Opd  pacxoie  XoJoja
3 kKaa/u-m3 W ylIeJpbHOIl CTOHMOCTH
4 xon. 3a | kkaa/4)
Bcero B cpegnem . . . — — — — — [~50 ’ —

YnenbHasi CTOMMOCTh LEHTPAJbHBIX KOHIUIIMOHEPOR (OPHEHTHUDOBOYHAA)
Kosnebnercs B npexenax or 8,3 mo 10,7 kon. Ha 1 m3/4; ynenpHas croMMOCTb
ABTOHOMHOI'0 KOHAMI[MOHepa THma «XapbkoB» cocrasisier 123 kom. Ha
{ m*/u, van 34 xom. Ha | KKaa/4 TPOU3BOAMMOrO XO0JOAA, 4 KOHAMLHOHEPa
1una «Asepbadmkan» okoso 90 xom, Ha 1 #3/4 u okoso 20 Kom. Ha 1 kKaa/4.
YnenbHasi CTOMMOCTh HEABTOHOMHBIX MECTHBIX KOHIAMIHMOHEpPoB [Jovomemos-
ckoro 3amoja cocrasaser 60—100 kon. Ha 1 m3/4*. CTOUMOCTb cHCTEM KOH-

* CrouvocTHble IOKasaTesn KOHAHIMOHEPOB 3aBHCAT OT MacmTaboB TpPOH3BOJACTB,
CTeIleHH ero MexXaHH3aluuu U apToMaTH3auy i
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auuvonuposanusa Bosfyxa (CKB) cormacHo JaHHBIM, (OpHBeXEHHBIM B
taba. 12.1, B cpensem pasHa 31,2 xon. Ha 1 2 mogaBaeMoro Bosayxa B 1 «,
anu 161% cTOMMOCTH CHCTEM OTONJEHHs, BEHTHASIHUH M rOpsuero BOAO-
cHabOXKeHHA 31aHus.

Ha onblTHO-TeKCTHIBHOH (pabpuKe 3aTpaThl Ha CaHHTapHO-TEXHHYECKHE
yerpoiictBa coctasasiior 10% crouMoctn habpuku. DTH 3aTpaThl pacmpene-
JSAIOTCA CAEAVIOMUM 00pa3oM: CTOMMOCTh CHCTeMbl KOHAMIHOHMPOBaHHUS
Bosayxa 50,5%; croumocrts asroMartHkH 4,5%; cToMMocTp apTe3uaHCKOro
BoaocHabxkenusi 13,5%; npoune sarpars 31,5%. Pacxon craiau Ha BO3AYXO-
BOJABI U HX KpelJeHust cocTaBmi oxoao 17,8 ke na | u% passepHyToii mioma-
au 3nanus, wan 0,3 ke na 1 #® mogasaemoro eo3nyxa B | 4, npu obulelt 3a-
rpare cranu Ha Bce 3xanue 64,5 xe na 1 #? passepmyroit naowmann, T. o,
oxoJo 27,5%.

ITo nauueM JleHnpoMmcrpoiinpoekra [6] yaeabHas CTOMMOCTb TeXHOJO-
ruueckoit yactu CKB, BeHTHNSILHKH M PEKOGHCTPYHPYEMBIX CHCTEM OTONJIECHHSH
H TemnocHaOXKeHHs 34aHUs 3uMHero ABopua B JleHuHrpane, 3aHATOTO Kap-
THHHBIMH TajlepessMu DpMwuraxka, cocraBiaseT oxoao 1,35 pyb. Ha 1 m¥/y
TIPOU3BOAUTENBHOCTH KOHAHIHOHEPOB.

[To MaHHEIM OTEYECTBEHHHBIX NPOEKTOB, CTOHMOCTb CHCTEM KOHIHLHOHH
poBaHud Bo3ayxa koJebaercs B npegenax or 0,3 xo 1,5 py6., Ho B 6OIbIIHH-
CTBE cJydYaeB AJs1 NPOMHBILLTEHHBIX 37aHHi cocraBisier okoso 0,5 py6. na
1 #® nonaBaemoro Bo3nyxa B 1 4 (cM. Tada. 12.1).

KpaTHOCTh UMPKYJISLMU BO3AVXa B NMOMelleHHsiX, oGcanyxkuBaeMbx CKB,
oBbIYHO HAXOAUTCa B npenenax ot 5 10 20 /4 (B GOABIIKHCTBE CAyYaeB Oxa
paBna 12 !/4). Croumocts ocHOBHBIX coopyxeHuii CKB, ornecennast k 1 u®
KOHIHIMOHHPYeMoOro obbema, konebmercsa ot 1,5 mo 20 py6/m® u obbiuHO Ha-
XOAHUTCS B npefenaax or 2 xo 5 py6/m3.

[7s1 3penulIHbIX NpPeAnpHsiTHH, 3aJ70B coOpaHuil, CTOJNOBBIX H pecTopa-
HoB croumoctb CKB orTHocuTcs K oaHOMY mocamoyHoMy Mecty. Ha oxno
vecro npuxogurcs or 50 no 100 x#3/4 (xax npaBuao, okono 60 m3/4) BO3xy-
Xa, moJjaBaeMoro KoHpuuuoHepamu. CpenHsis CTOMMOCTb KOHIHIMOHHPOBA-
HHS BO3AyXa AJs1 3TUX 31aHHH cocTajaseT okojo 30 py6. HAa ofHO nocaxou-
HOEe MecTo.

CrouMoctb KpynmHOH (mopsimka 30 MJH. KKQA/4) XOJOAWIBHON CTaHUMH
3a 1 kxkaxafu, no panaeiM BHUWWXosmoamama, cocrabiasier: npy aMMHauHBIX
MopIiiHeBbLIX MawHHax — 2,75 kon. (100%), npu aMmMuauubix TypGokoMnpec-
copax— 3,5 kom. (127%), npu ¢GpeoHOBHIX MOPIUHEBHIX M (PPEOHOBHIX TYyp-
Goxommnpeccopax — 12,2 kon. (444%), nmpH Mapo3KeKIUOHHBLIX MalIHHAX —
2,72 xon. (99%), npu Bomo-aMMuauHbIX aBCOPOIUOHHBIX MallHHAX — 5 Kol
(182%), npn GpomMucTo-nUTHEBHIX a6COPOLHOHHBIX MalIHHAX, paboTaninux
Ha mape HM3Koro JasieHus,— 2,75 xon. (100%), a Ha ropsueft Boae —
5,55 xom. (202%).

[To manubiv CanrexvoHraxknpoekra [4], yienbHas CTOMMOCTb I1a
| KKaa/4 IPOH3BOIUTEIBHOCTH MAJBIX H CPEIHHX XOJOMHIbHBIX CTAHIHH KO-
aebaercs B CAEAYIONIMX Npefenax: NPH  (PEOHOBBIX MOPIUNHEBBHIX MaAallH-
Hax — 15—20 xom., IPY aMMHayHbIX NOPILIHEBHIX MallHHaX — 3—5 Kom.,
NPH Napo3KEKUHOHHBIX MamuHax — 1,6—2 Korl.

ITo npoexTy apTe3naHCKOro BOAOCHAGKEHHS s OMBITHOH TEKCTHABHOI
(abpuxu B MockBe yle/bHble mepBOHAYAJBHBEIE 3aTPaThl HAa YCTPOHCTBO BO-
J0NpOBOJAA M3 UETLIPEX CKBAXKHH OOIleld MaKCHMaJbHOH NPOM3BOAHTENbHO-
crbio 300 m3/4 cocraBasiior okosao 214 py6. na pacxox Boiabl | m3/4. D10 co-
OTBETCTBYET CTOMMOCTH OJHO¥ YCTaHOBOUHON 1 KKa4/4 Xonona mpu Harpe-
Be BOJABl B KoHAHuUuoOHepax: Ha 3°—7,1 xon., Ha 4°—54 kon.,, nHa H°—
4,3 xomn., na 6° — 3,6 xom.

B rabn. 12.2 npusegena nmomnas croumoctse CKB (Bkarouaromas crou-
MOCTb BO3JYyXOOXJaaHTeseH, BO3JyXOHArpeBaTeseH, BEHTHJASTOPOB, BO3ILY-
XOBOJIOB, XOJIOIHJABHOTO O0OPYJOBAHMSI H CHCTEM aBTOMATHKH M PEryJnpo-
BaHMS) 10 IaHHBIM CIPaROYHHKA AVentuKaHCKOro o6IecTBA WHKEHEPOB IO
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OTOTJIEHMIO, BEHTUSIUHH ¥ KOHARUMOHHpOBanuio Bo3ayxa [15] Hast cucrem
KOM(GOPTHOrO Ha3HAuYeHHA B NOMelIeHusX OoJbiioro o6bema (yHMBepMaros
¥ POMBILINIEHHBIX 31aHUH) NPUHSTHEI OJaYa BO3AyXa B pasmepax 27,4 m3/u
¥ yAeJbHbIH pacxox xomona 97 kkas Ha 1 M2 mona.

Ta6auuma 122

Yneabubie KanuTanaphoie 3atpatel Ha CKB
(no npaunbiM cnpaBouHuka [15])

Ynpesbrass CTOHMOCTL 06OpOT-
CyMMapHasi yneabHasi CTOHMOCTDb HOI CHCTeMbl BOAOCHAGKEHHs
YaenbHas CTOMMOCTD | CKPB, BKJHOYAS XOJOAHJLHYIO CTaH- JIA OXJIAXKJEHHS KOHIEHCa-
TIpon3sso- B Kom. o TOpOB, OTHeceHHas K 1 kKxaa/4
AHTEJIb= POU3BONHTENBHOCTH X0JI0
HOCTB JAMJIBHOH CTaHIHH, B KOI
CHCTEMB!
KOHAMIHO-
HHUPOBAHUA | yononuab- | 0o6opyRo- | Ha | kkas/u| Ha 1 M2 Ha 1| #%]4
Bosayxa HOTO BaHHA IPOU3BORH- nosa BO3JyXa, pu npu
B TeiC obopyno- | u cerTeit | TenbHocTH | ofcnyXKH- | mogasaeMoro yeTpoit- yCTaHOBKe
M4 BaHUS CHCTEM | XOJIOJHJIBHOI|  BaeMbIX KOHAHILHO - cTBe OPOCHTEbHBIX
Ha CKB Ha cTaHupy | [TOMellleHu# HepaMH, rpagHpeH KOHJeHCaTOPOB
1 kKaafu 1 M4 B KoIl. B pyb B Ko,

1 e | s 4 5 | 6 7 8
21,2 8,3 56 23 22 82 — 5,7
42,5 7,5 52 22 21 76 — 4,65
64 7,1 50 21 20 73 — 3,6
85 6,8 49 20 19,2 70 1,56 2,7
130 6,5 48 19,5 18,8 69 1,5 1,8
170 6,4 48 19,2 18,6 68 1,44 —

212 6,2 47 18,8 18,2 66 1,38 —
255 6,1 1 46 18,4 17,8 65 1,32 —
340 5,5 45 17,5 17 62 1,28 —
425 5,3 44 17 16,5 60 1,2 —

CymMapHas ypgenbHas CTOMMOCTb CHCTeM, IIePeCYHTaHHAast 10 Kypey
90 xom. 3a | monnap, npuBeneHHas B TabJ. 12.2, oTHOCHTCS K cAy4aro cHab-
JKEHHSI KOHAEHCAaTOPOB BOMOH H3 TOPOICKOH CETH WJAH H3 apTe3naHCKoH
ckBa{uHbl. [Ipu cHabykeHUH BOMOH M3 CHCTEMBI O60POTHOTO BOLOCHAOKEHUS
pacyeT CTOMMOCTH CJelyeT NPOHU3BOAMUTH, OPHEHTHDYSCb Ha HaHHBIE rpadbl
4 u npubaBasia K HEH CTOUMOCTb 00OPOTHOrO BOAOCHAOKEHHS, NPHBELECHHYIO
B rpadax 7 uau 8.

Hannbie taba. 12.2 nocraroudo GAH3KH K OTEYECTBEHHBIM JAHHBIM,

OpuentnpoBoynas norpebHocTs B xonofe mns CKB npusemena B
raba. 12.3.

Ta6nuuga 123

HoTpedHocTs B X0J0Ae AJs HeKOTOpHIX 3januil [8]

TloTpe6HocTh

Tun 3JaHHA WJIH TOMelleHHsA EAauxMnd H3MepeHHs B XOJOZe

B KKaa/4

Kuavie smapua . . . . N Ha 1 m2 50—60
MHorosraxHsie Xdible U aI[MP[HHCTpaTHBHbIe 3zla-

HHS . .« v v v e e oo e vv e eww o .| Toxe 90—120

Teatpnl, kMBO . . . . . . . < e+« ... .| Haozno mocagounoe mec-| 150—200

TO

3anul cobpasuft . . . . . . . . . . .. ... | To xke 200—250

3akycouHkle, peCTopaHbl . » 300—380
FepmeTnueckue 3paHus, HH}KeHeprle " na6opa-

TOpHBIE KOPIyCa . . . o o + - = « . . . . . | Halun? 150—250
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B CHIA cronvocts CKB no oTHolreHuio K o6ILell CTOUMOCTH CTPOUTEJb-
HbIX paboT NIpPH BO3BeNEHHH 3MaHMil cocTaB/dsieT: AJA MHOrOITAKHLIX KOH-
TOPCKUX 3KaHuil okono 16—18Y%, ans xuasix oMo 5—6%, 114 GoabHHL
15Y%, nas NpOMBIIIJIEHHBIX 3manuit 6—179%, mada CckIAACKHX [OMelleHHil
3—89Y%, nast 1aGoparopuit 3—89 [5].

TaoGauua 124

CpaBHuTesibHble JaHHble O CTOMMOCTH Pa3/iHYHBIX CAHHTAPHO-TEXHH4ECKHX CHCTEM
JJst ONHOro M TOro e MHOro3TaxKHoro 3Aaus [19]

. ) - .

Q@ = = — [=3 =1

2 e o [ ) em &

TREERE N H A

[TokasaTenu €5 | =0 35 EER Iz | o7
< 5 T > mE s @ 528

=2 = = e~ mE Sdo

§° | 25E| g¢ 28° | x5 | BEx

A5 |=z2Z| A5 Ao x O | MSo

KodamyecTBO HAapy:KHOrO BO3AYXa B M3/4 Ha ;

OJLHOTO YeJIOBEKa . . . . . &« . . .. . — 30 30 30 30 30
O6wee KOJHYECTBO BO3AYXa B Thic. m3/u . . — 50 120 120 | 220 50
Kanuranpaele 3aTpaThl B 9 ofuiell cTOMMOCTH

SIAHAS .+« v v v 0 e . . .. 8 10 9,5 13 15 14,5
DKcIJlyaTalyoHHbIe pacxoipl B % . . . . . . | 100 150 170 260 | 310 240
YBennuenne of6neMa 3JaHHs, BLI3BAHHOE He-

06XOAUMOCTHI0 MOHTa)Ka CHCTEMBI, B 9 . . — 2 11 12,5 22 3

Hannele o croumocty padaudubix CKB a1 01HOTO M TOTO Ke MHOr03Tax-
HOTO 3faHMs B AHriuH, npuBeneHHbie B Tabd. 12.4, 10Ka3bIBAIOT, UTO NPHMeE-
HEHHE HCKYCCTBEHHOrO Xosoaa ysenuuupaer crommocte CKB mo cpaBHenuio
CO CTOMMOCTBIO DPAAHATOPHOTO OTOIVICHHS U MeXaHHUYECKOH BeHTHJSIUHHM Ha
36—65%.

OreuecTBeHHBI ONBIT NPOEKTHPOBAHUA M 3KCIJyaTaldH BOMOBO3MYIIHBIX
3XKEKIMOHHBIX CHCTEM BeCbMa OrpaHHUEH. JMKEKUHOHHble TOBORXYHKH BHINY-
CKalTCsl B MaJbIX KOJHYECTBAX H NO3TOMY OOXOAATCS LOPOTO, TEPMOpPEryJsas-
rOPbl HENOCPEACTBEHHOIO NEHCTBHS HM3TOTOBJASIOTCS MEJAKHMH CepHAMH Ha
ONIBITHOM 3aBOJI€, BCJEACTBHE 4ero X CTOMMOCTb BBICOKA. Bce 3T0 He 1m03BO-
JsieT OOBEKTHBHO OLEHHTb 3KOHOMHUYECKHE T[OKAa3aTeJd BOMOBO3AYLIHBIX
9KEKIHOHHBIX CHCTEM H HaMeTHTb MacliTalbl ux BHexpeHus. [las npensapu-
TeJIbHBIX CYXKIEHHH 00 3KOHOMMYECKHX MoKasaTedsx BoxoBo3ayunbix CKB
MOXKHO BOCIOJB30BATbCS CPABHUTENLHBIMH AAaHHBIMK BapPUAHTOB pacuerods,
MpUBEAEHHBIMHU B TabJ. 12.5 Ha OCHOBAHHH OTEYECTBEHHON H 3apyOeKHOi JH-
Teparypsl.

TaGanuwa 125

OTHOCHTENbHBlE BeJMMYHHBI KAMHTAIbHBIX U 3KCIMYATAUMOHHBIX 3aTPAT Ha pas3iuyHbe
CaHHTapHO-TeXHUYecKHe cuctembl (B %)

Oronnenne| AsTonom- | OAHOKa- HAByx- Bonosos-
Papuarop- I Hbfe HalbHAsl | KaHadbHasi | aywHas |JlutepaTyp-
Buj saTpaT Hoe . _ | cucrema cuCTeMa | 3:KeKI(HOH- Hbll
BeHTHJA KOHIHILH
OTONJIeHUe s oHepsl HH3KOTO | BBICOKOTO Has HCTOYHHK

AaBJeHus AaBJjennsa CHCcTeMa

Kanutamnpaee — — 103 100 150 131 [1]
— — 105 100 160 145 n

— 100* — — — 96 2]

— — 100 129,5 134,5 134,5 [18]

— 100 — — — 120%* [19]

100 190 — — 375 334 [3]

DKCIIyaTalHOHHEe — 100* - — — 47 1
— — 87 100 109 103 {20]

— — 120 100 135 100,7 [t}

* BosAyllHOe OTONMJeHHe, COBMEUIEHHOE C BEHTHASINMEH U oXJaXXJAeHHeM
** Bes yyera CTOMMOCTH XOJOAHABHBIX YyCTPOHCTB
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2. 3KOHOMHUYECKAA 3¢ ®EKTUBHOCTb CUCTEM
KOHAUIMOHUPOBAHUSA BO3AYXA

dxonomuueckas 3ddekrusaocts CKB 3aBuCHT B 3HAUMTENbHOM Mepe OT
ux Haszgauenns. ITo sToMy npusHaky JIeHHHIDAACKHA HHCTHTYT OXPaHbl TPy-
xa (/1. B. MMaBayxun) npemnaraer [elHTb HX Ha WIeCTb TCPyMIL IIpu
5TOM B BE TPYNIbl BXOMST CHCTEMbI, yCTPOHCTBO KOTOPHIX MOXKET IOBJIEYD 34
co6Ool MOBBILIEHME IJIATH 33 WCIOJb30BAHHE NOMEIIeHWI, HanpHMep IJjaatel
3a MOCelNeHHe KHHOTEATPOB HJIHM NPHBJIEYEHHE MoceTHTeNnell (mokynaresed B
marasusbl). KoMMepuecknii TOAXON He XapakTepeH /st HALUMX YCJIOBHI, Mo-
3TOMY HHKe DAacCMOTPEHBI CJIeIyIoLiHe YeTbipe IPYNIbl CHCTEM KOHIHUHOHHU-
pOBaHHUs BO3AYXA.

I. CKB TexHOJOTHYeCKOr0 Ha3HAYEHHsI JJIS 1POU3BOICTB, B KOTOPBIX Ge3
MONNePKAHHA ONPENENEHHEIX TapaMeTpoB BO3AyXa HEBO3MOXKHO NOJMyYeHHe
npodykuuu. CHcTeMbl 3TOH TPYNNbl SBJAATCA o6s13aTeNIbHOM COCTAaBHOHN 4a-
CTBIO TEXHOJOrHYecKoro obopynoBanus. IlostoMy HeT HEOOXOAHMOCTH H 8
OTHENBHOH OlleHKe HX 3KOHOMHYecKOd 3 PEeKTHBHOCTH.

I1. CKB Texa0J0rH4eckoro Ha3HayeHUs aJs NPOH3BOICTB, B KOTODHIX Ha-
paMeTphl BO3AyXa BJIHSIOT Ha KauyecrBO MPOAYKUHMH U BeJHYHMHY Opaka
(rabua. 12.6). ITo oredecTBeHHBIM XAHHBIM B NPAAHAbHBIX 1exax npu KB o006-
DHIBHOCTb HHUTEH CHHXKaeTca Ha 14,6%, a npou3BoAHTENbHOCTL 000OPYLOBAHUA
yBennuyuBaercs Ha 49%.

Tab6auuga 126

TMosbiwenwe NPOUIBOAUTENBPHOCTH TPYAa NPH KOHAHUHOHHPOBAHHU BO3JAyXa

ITosbnlleHe
Haumenoranus noMelesuit [pynna | fpouseo- | Jlurepa-
¥ pabor cHCTeM | AMTENBHO- | TypHBil Ipumevanie
CTH HWCTOYHHK
TpyAa B %
1 2 3 4 5
ANMUHHCTDAaTHBHBIE 3JaHAA . . v Ho 9,5 28] | CokpaieHne HeBBIXOZOB Ha
paGory no OoJe3HH Ha
2,5%

SJeKTpuYeckas  KOMNDAHHA B

r. Upgaro . . . . . ... .| II, I 3.5 [11] CokpaleHune TeKy4ecTH
paGodeif cuasl B 3 pasa,
yMmeHplieHHe ©Gpaka Ha

689
INomemtennss njs paGoTs pajgmo- 111 — {25] |Cokpamenne 4uHCJA OLIM-~
onepaTopoB . . . . . . . . . 60k B 7 pas
YrosnbHble MAXTBL . . . o . . . v 41 [26] —
JlucTonpokarHele HEeXH MeTasayp-
THYeCKHX 33aBOJOB . . . . . . v 10 125§ —
DneKTpOTeXHHYEeCKHe  NPelnpHs-
T™ME . . . ... ... .. .1, IV |5, 20, 54[[22] u [27]| Cokpallende HEeBEIXOAOB HA
pa6oty no OoJie3RH HA
209
IMTanupoconabusuof wex . . . ., 111 — [9] |Coxkpamenue Opaka B 1,3
pasa
Ipagunbuelit mex XJaonyaToOy-
MaxXHplX TKawed . . . . . . 11 4 [10] Cokpatenne HeBLIX010B
Ha pa6oTy mo GoJe3HH
Ha 2,59
Hexortopole xumuuecxkue mpoua-
BOJACTBE . . . . . . . . . . v 35 [28] —
TekcTHNBHAA NPOMBILIEHHOCTD v 20 [12] —

262



IIpodoasicerue taba 126

TMoBbieHHe 1
- H -
Ha"MeHOB:Hg: gTomemeunﬁ I;sgen; ;P?’;‘)g}?:l?o- Ty;il;?ﬁ IMpumeanue
CTH HUCTOYHHK
Tpyna B8 %
1 2 3 4 5
Jlerkas NpOMBILUIEHHOCTB . . . v 25—30 | [24] -
[pou3BoxCcTBO HEANOHOBBIX H3pe-
i v 29 [11] -
IIseiinoe mpennpusitee . . . , .| Il n IV 10 [22] |Pe3skoe cokpauierne Teky-
4ecTH padoyel CHJIbI
TITpoussoacrso U3MepHTe ILHBIX
NpHGOpOB W peryasTopos . . .| IV Io 4,5| [22] -
Yacosoe NpoM3BOACTBO . v 25 [24] -
Psn 3aBoios B I0XHBIX wITaTax . v 8,5 f11] -
75 npefnpusATHii B lITaTax
Heo-HMopk u Heto-xepen . v 2 {24] |Cokpamerne  HesbixOnOB
Ha pabory mno Gosesuu
Ha 25—309%, cokpaue-
HHe TpaBMaTH3Ma Ha
35%
50 paanHuHpIX = TPeANpHATHE B
mrare Heio-Hopx . . . . . .| IV 29 [12] |Cokpauwenne Opaka or 2
no 25%
Pa6ora crerorpagucrok . . . .| IV 24 [11] -
PaGora TpaktopucTos . ., . . ., v 10—12 — | Janawe HWHW canuraproit
TeXHHUKH
Orkopm cBuHeft . . . . . ., . . v 400 [29] —
Belpamusanue upitwiT . ., . v 20—25 [13] —

I1I. CKB xomdoprHOro HasHayeHHs, He BJHAIOUMe HA NPOHU3BOJUTENb-
HOCTh TPyHa, HADUMED IpH KOHBefiepHOM mnpousBoigcTBe. CHCTeMBI 3ToM
TPYIIBLL RAIOT 3KOHOMHUeCKHH 3Q@eKT BCAeNCTBHE CHHXKEHHA TeKy4YecTH pa-
6ouell CUJIbl, YMEHbILEHHS HeBLIXOAOB Ha paboTy no 00Je3HH H COKPalueHHS
pacxomor Ha YOODKY NOMeEIIeHHH.

TekyuecTb paGoueil CHJIbI B IPOM3BOJACTBeHHBIX noMemieHusax B CIUIA npu
KOHIHUMOHHPOBAHUH BO3ayXa cHuxaercs c¢ 15 mo 5%. ITocre ycrpoiicr-
sa CKB yaaercs coKoHOMHTb 10 679% cpeacTts Ha obyueHHe HOBHIX pabouux.
Tlonyyaemasi 3KOHOMHS HHOrAa Tpe-
BHIIIAET PACXOAbl Ha 3KCIVIyaTalHio ~s
CKB.

Heprixonst Ha paGory no 60Je3HH
¥ APYTHM TpUYHMHAM, [0 aMepHKaH-
CKMM JAHHBIM, IOCJE BBeJIeHHUS KOHIH -
IMOHMPOBAHUS BO3JyXa B CpelHeM

=
S

S

2

Npousbodumensrocmo mpyda 8%

-
cuuxatorca Ha 15%. 420 —4—

B ycnosusix CCCP cucremnr II1 a1 | n
rpynnsl YAYYIIAOT YCJAOBHS TPyAad H w17 M 6 8 N N M B BN
CcrnocobCTBYIOT COXPAaHEHHIO 3J0POBbS Jogenmubugs mermepamyps 8 °C
TPYASIIHUXCS. Puc. 12.1. VameHeHHe NPOH3BOAHTE/]Db-

IV. CKB KoM(OPTHOrO Ha3HayeHHs, HOCTH TPYAa B 3aBUCHMOCTH OT Spdek-
COCOGCTBYOIME TOBHINEHHIO TPOHU3- TUBHON TeMIepaTyphl

BOAHTENbHOCTH TpyAa. Ilo paHHLIM
G. Lehmann [23], npu nosbiwmeHun 3ddexTHBHOR TeMmepaTypsl ¢ 17 1o

30°C (puc. 12.1) npoOM3BOAHTENBHOCTb TPyAa PabOUYHMX CHIKAETCA B CPeHEM
co 100 no 30%.
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ITo martepnanam npod A. E. MasnwieBoit, npH Temmneparype 4 OTHOCH-
1e1bHOH BAAXKHOCTH B031yxa 26°C u 100% wnau 40°C u 199 npoussoxuress-
HOCTb Tpyna cumxkaercs Ha 8%; npu 29,4°C u 100% wnam 42,2°C n 28% — na
209%; npu 33,6°C u 1009% wuan 48,8°C u 33% — na 40°,.

¥YBenuueHne NPOU3BOAHTENBHOCTH TPYAA B TeyeHHe TelJOro IepHona ro-
1a, OKynaioniee npuMeHneHde HeGoabmux u cpennux CKB, obpatHo npomnop-
IMOHAJNBHO FOXOBOH 3apaboTHOM niate paGouux (tabm 12 7). 1o o3nayaer,
KOHIUUHOHNPOBAHHE BO3[YXa BHIFOMHO BBOJAUTH HA NPeANDUATHS ¢ GOJIBIIHM
4ncoM paboyux BBICOKOH KBAJH(UKANHH

Ta6auuma 127 Tabauyga 128
YBeauueHue Nosbimienne NPOU3BOAUTEIbHOCTH TPYAA
NPOU3BOAUTENBLHOCTH TPYAa Ha npexnpustusax CLIA
B TeueHHe TEemJoro nepuona npu o6opyposanun ux CKB

roma, ONpaBabiBawoliee

ycTpoicTBo HefoMbmuX gE 032
u cpenanx CKB =g . : m
L 3\0 I3 «
. o Bl 3]
, 3 gEg IlpeanpuaTHSA | S E é‘
=) g=xs 558 3= S
=P @ e S EHS SZo
S S g s wE 2SS »%=
§5¢ L =85 282 Y53
X BCo & I RE=x]| O&xz
NS A= 2g0
a5 =% go_l: o = -
282 E S M EEE
o @ {as]
ag e X %8 282y ®abpuka KOXKeBeHHBIX H3-
F=ca bE=E > =60 nenui e 8,5 37
DJleKTPOTEXHHUECKOe Npel-
240 3,3 npusitie (B JieTHee Bpe-
70 195 4,3 M) . 3,5 80
145 5,7 3aBOX  CepBOMEXaHH3MOB
97 8,8 (B cpensem 3a rox) .| 2.7 41
240 2
195 2,3
140 145 3,2
97 5

B CHIA cuuraercs 3KOHOMHYECKH ONpPaBIAaHHBIM NPUMEHEHHe KOHAMIHO-
HMDOBAHHMA BO3AYXa Ha NPOMBIIJIEHHBIX NPEANPHATHSA B CACAYIOUIMX CJayud-
six: 1) npu BeJMuyMHE MPOH3BOJCTBEHHON MJOILAAH HA OMHOTO YeJOBEKA Me-
Hee 28 M2, 2) mpu  yOeJbHOM  pacxole 3apaGoTHOH  maaTtel  Godice
270 doanrapos/m?-200; 3) npu Tekyuectd paboueidl cuabl Gosee 159% B rox;
4) NpH OTHOLIEHMH CTOMMOCTHM TPYIOBHIX 3aTpar K CeGECTOMMOCTH MPOIAYK-
unu 259% wu Gonee.

i npUHATHS IONOKHTEIbHOTO pellleHusi 06 YCTPORCTBE KOHIUIIIOHHPO-
BAaHHMS BO3/lyXa CYMTATCs JOCTATOUHBIM HaJHuMe XOTs Obl IBYX M3 3THX yC-
JIOBHH.

B HekoTophIX c/1yyasx NOBLILIEHHe NPOH3BOAMUTENBHOCTH TPYZa 3a CUeT
KOHAMIIHOHHUPOBAHHS BO3JyXa BeCbMa 3HAUYHTeJbHO, Osaromaps 4eMy 3arpa-
Tl Ha ycrporictBo CKB oxynarorcs B teuenne 15—33 mecsiues (taba. 12.8)

Buixon u3 crpos CKB na onnom us 3asomos CIIIA BmisBan nosbluenue
TemMnepaTypsl B uexe ¢ 19,4 1o 29,4°C, uro npuBeso K YBeJUUEHHIO HECYacT-
HbIX ¢ayyaes Ha 40%.

M3yuenne (B TeueHHe NISITH MecsueB) MoKasartenefl MpOU3BOMHUTENIbHOCTH
TPyJAa CAyXKamMKUX agMUHACTpaTHBHBIX yupexaenuit CIIA nokasamo, uto npu
KOHJIHUHOHHPOBAHUY BO3/lyXa NPOM3BOAUTENbHOCTb TPYHA MOBBIIAETCS Ha
9%, a KoJMYeCcTBO HEBBIXOAOB HA paboTy cHHKaercs Ha 25%.

ITo nanneM 3apy6exxnoit nevatd, CKB Ha npoMblll/IeHHBIX OPEANPUSTHAN
oKynaer cebsi MONHOCTbIO, €CIH NPOHU3BOAHTENBHOCTh TPYAA paGOUYHX MOBHI-
uaeTcs: B INTAMIIOBOYHBIX 1l€XaX M Ky3HHnax — Ha 2%, npu oraesnke MeraJ-
JIMYecKUX MoBepxHocredi — Ha 1,8%, npu HM3roTOBJEHUH HHCTPYMEHTOB — Ha
1%, a B cpegnem —na 1,59
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Taxum 06pasoM, B KanHTaAHCTHUYECKHX CTpaHax npubelibHOCTh CKB siBu-
Jach OCHOBOH HWHTEHCHBHOTO BHEIPEHHUS HUX B NPOMBIIJIEHHLIE 3JaHMA
(taba. 12.9).

B ycaosusx Coserckoro Cowosa crouMocTb CKB KpYNHBIX NPOMbIILJIEH-
HBIX NIPEeANpUsITHA XapaKrepH3yercs JaHHBIMH, NpUBeleHHBIMU B Taba. 12.1,
W OOBYHO He [peBHIHaeT
0,5 py6. Ha | #*/u npATOUHO- TaG6anuna 129
ro BO3AYyXa. T'onosas crou- OTHOCHTEJlbI-‘l'OC KOJIMYeCTBO TNPOMBIIIIEHHbIX
MOCTb OJHOCMEHHOH 3KCILIY- npennpusituii CIUIA, o6opynoannnx CKB

aTauMd  CHCTEM  COCTaBJf- 5

er okosao 30% KamMTaJdbHBIX s 5 |58,

satpar, uau 0,15 pyb/eod na Pacuctime Hapy- |8 8 555|825

1 m%/4 Bosmyxa. CrOHMOCTb Hanmenonanue Hue yerosua S EZm cES

skennyatauun CKB B rop; 2E % =E 5.

npu nomaue 100—500 m?/u FEEE

BO3[yXa Ha OMHOrO YeJOoBeKa

cocrasaser 1,256—6,25% ka- T. Armasta (wrar

NHTaJbHbIX 3aTpar. Jxopmkust) . .| £=235°C, o= | 10 40
TexHUKO - 3KOHOMHuUeCKast =45%

3 heXTHBHOCTb  yCTPOHCTBA I‘.Ti(;;ggmn (mrat f_5C oo 7

e = , = 0 70

CKB B CCCP s uHXKeHep- = 57%

HBIX KOPIycoB, Jaboparopuii [I. [Hamnac (wrar

¥ NpoeKTHHX Olopo 3aBogoB  lexac) . . . . .} ¢=37,8C, 50 | 74

WILIOCTPUPYETCA  CaIeAYIOMH- ¢ =45% |

MHMH JaHHBIMHU: [IPH KalH-
TajbHbIX BJOXKEHHAX B pasMmepe 16 py6. u crommoctu 3kcmayarauun CKB
6,4 py6. B rox Ha 1 #2 nuomanu 3atpaTtel okynaotcs 3a 0,7 roaa.
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B CTPOMU3JATE MOATOTOBJIAIOTCA
K NEYATH KHHTH:

1. M\, ®. Bpomaei. «CHapaBanyeckHe MalluHbl K XO-

JIOJHJIbHbIE YCTAHOBKH», 18 J1.

B xHHre paccMOTpeHbl THAPABJAHYeCKHEe MaIIHHDI, LHPO-
KO HCNOJb3yeMble B CHCTeMax OTONJIEHHs, BEHTHUJSLHH,
Tenjo- ¥ rasocHabkenns (HacocChbl, BEHTHJATOPH!, KOMIpec-
copbl U T. 1.). Onucanpl KOHCTPYKUHH 3THX MAIlWH W JaHBI

HX XaDaKTePHCTHKH, pacCMOTPEeHa MeTOAHKa NoAdopa Haco-

COB 1214 pa60Tb1 B CeTU U TIPHBEICHBI 3JIEMEHTbI pacdyeTra
MallHH. B KHHre Takxke omucaubl XOJOAHJIbHEIE YCTaHOBKH

pasHbIX CHCTeM, NPUHLUHI HX paBoThl H KOHCTPYKTHBHblE
0CcOOEHHOCTH.

Kaura npegHaswaueHa mns CTYAEHTOB HHXKEHEpPHO-
CTPOHTEJNbHBEIX BY30B M (DaKyJbTETOB IO CHELHaJbHOCTH
«TensorasocHad:KeHue U BEHTHASLHAS.

2. A. X. IToasikoB. «IlpoekTHpoBaHHe BEHTHJALHHU
ToHHegel», 10 J.

B KHHre omucaHml CHCTeMbl BEHTHJASUHUH ABTOAOPOXK-
HBIX, 2KeJe3HOXOPOKHBIX TOHHeefl n ToHHeaell meTpo. [Ipn-
BelleHbl JaHHbIE /s OlpejeseHUsT 06beMOB 0611e06MEHHON
BEHTHJSUHHU U NIOTOKOB BO3/YyXa, a TaKKe KOHCTPYKIHM BEH-
THJASLMOHHBIX KaMep, aXT U HAa3eMHBbIX KHOCKOB.

KHura paccudTaHa Ha HMH)KEHEpHO-TeXHHUYEeCKHX pabor-
HHKOB, 3aHATBHIX NPOEKTHPOBAHHEM BEHTHJANNN TOHHeJeM.



3 A §I Kpecanusb «ABTOMaTHYECKOe pPeryJHpoBa-
HHe CHCTEM KOHAHLHGHHPOBaHHUS BO3Ayxa», 8 g,

B Opouope u3/0:KeHa HOBAas TEXHONOTHSI PETyJHPOBa-
HHsSI TEeMIEpPaTypbl W BJIAXKHOCTH B CHCTEMAaxX KOHIHIHOHH-
poBaHHA BO3Ayxa. DTa TEXHOJOrHS IPH HEKOTOPOM, CpAaB-
HHTEAbHO HeOOJbIIOV, VCAOKHEHHH CXEM DeryJHpOBaHUs
MO3BOJSET 3KOHOMHTH TEMJO0 H JOPOTOCTOSIIIHA  XOJIOA.
B Opomrope pgano moxpo6Hoe CpaBHeHHe [peLgaraeMmon
TEXHOJOTHH C NPUMEHSIeMBIMH B JAAHHOe Bpevisi U [0Ka3aHo
TEXHHUKO-3KOHOMUYECKOe TNperVYIIeCTBO HOBOH TeAHOJIOrHU
B koHue Opouopbl MpPUBEIEHB PKOMEHIAUHU MO MPOEKTH-
POBAHHIO

Bpomopa npenHasHauesa ajs CUelHajaHCTOB, 3aHUMAIO-
HIMXCH NPOEKTHPOBAHMEM, HAJMAAKOH M 3KCHayartauuef cu
cTeM OTOILIEHHS, BEHTHJAAUUM 1 KOHIUIHOHHDPOBAHHS BO3-
ayxa.

3AKA3bBI CJEJYET HAITPABJISITH B MECTHBIE KHHUTOTOP-
', B COIO3KHUTY (MOCKBA JIEHHMHCKUWM I[TPOCIIEKT, 15),
A TAK)KE B MATA3HMH Ne 115 «TEXHUYECKAS KHUTA»> (MOCK-
BA, IEHMHCKHH ITPOCIIEKT, 40)



