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IIpeguciosue

T'azoBaa npomuimuieEEOCT: Coperckoro Colosza Kax caMOCTOATENb-
HafA 0Tpacip HAPOMHOTO X03AHCTBA BO3HHEKIA B rofnl Beiamkoit Ore-
YecTBeHHOH BoiHH HA 0ase OTKPHTHS Ta30BHX MeCTODORICHMAMA
B Ilosossxee m 8 Homm ACCP. B pesynsrate GypHOTO PasBATAA 3TOM
OTpacid TONJMBHOH UPOMHIUIEHHOCTH Hamla c¢TpaHa B HacToAmee
BpeMs 3aHAMAeT [0 3aIlacaM r'asa mepBoe MecTO B MEpe, a 1o jobnde —
BTOPOE.

Ha XXIV cpespe HIICC yrasmBamocs Ha HeoOXOREMOCTH Omepe-
katomero u 6osee 9PHeKTABHOTO PA3BATHAA TOMIABHO-9HEPIreTAIECKOTO
KOMIUIGKCA HPEKJIe BCET0 33 CYeT YBEIWYCHAA NoNA HedTH H rasa
B TOILIABHOM 6ajIaHCe CTPAHHI. JKCIUIYATHEPYeMas K HACTOAIMEMY Bpe-
MOHH CHCTEMa ra3oCHA(KeHHA ¢ NPOTAKEHHOCTHI0 MATHCTPAJIBHBIX
razonposoioB Gojiee 70 TeIC. KM BKIIOYaeT B ce0a HECKOJIBKO COTEH
MeCTOPOKIEeHH rasa, pPasMem[eHHHX HAa TEPPATOPHAX BOCHBMHE COI03-
HHX pecnyOanK. B paMKax sToi CHCTEMH CO3[aHO HECKOJBKO MOIMMHKIX
PEeTHOHANBHEX TIa30NpPOBOJOB, KOTOPHE 00ecmeunBaT MaHEBPEH-
HOCTH HEePeKII0YeHnAs GoJbBMUX MOTOKOB rasa, TPAHCHOPTAPYEMHX Ha
VYpax m B neaTpaisHse paiioHs cTpaHH. g ofecneyeHEns HaIe/KHOTO
m GecuepeGoitHoro raszocHa(KeHNA KPYUHHIX HOTPeOHTENOH B OCeHHE-
SEMHOU Nepwoj CO3JAlTCA NOA3EeMHHIC XpaHmJIdma rasa. Hapamy
¢ mobplgeit ceTeBOr0 HPHUPOTHOTO I'aza HEYKIOHHO pacTeT HPOH3BOJ-
CTBO CIKUJKEHHEIX Tra30B, YTO MO3BONAET TasE(ANAPOBATEL IECATKH
THICAY TOPOMIOB, TOCEJIKOB W CEIBCKEX HACEJEHHHX NYHKTOB, yaa-
JeHHHX OT MATACTPAJIBLHEIX Ta30IPOBOJOB.

UcnonrzoBaEne rasa B HAPOJHOM X03ffcTBe N0O3BONACT HHTEH-
cuUUEpPOBAT, W ABTOMATH3WPOBATH UPOW3BOJCTBEHHHE NPOIECCH
B IPOMHIICHHOCTA W CEIBCKOM X03AHCTBE, YIYYNIATH CAHMTAPHO-
THTUEHWIECKNEe YCJIOBHA TPY[Aa HA NPOH3BOJCTBE W B OHTY, 0370pO-
BHTH BO3TYIIHbIe 0accefiHH Tropomos. Mamas crommocTh rasa B CO-
9eTaHAN ¢ YHOOCTBOM e€T0 TPAHCHOPTA M OTCYTCTBHEEM HEeOOXONAMOCTH
CHJIAICKOTO XPaHEHAA 00eCHEYUBAIOT BEHICOKME sKOHOMBICCKUA 2ieKT
3aMeHKl APYTHX BANOB TOIIHBA rasoBuiM. Hpome Toro, mpmpopmHBIiA
ra3 sABISIETCA MEHHBIM CHPBEM B XAMAYECKOH HPOMHINUICHHOCTH AIA
IPOM3BOJICTBA CIAPTA, KAYIyKa, IJIACTMACC, HCKYCCTBEHHHIX BOJO-
KOH H Hp.
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Heocnopameie mocTomHCTBA rasa I HAIWYAE ero 3HAYATENBHHIX
3aIacoB CO3HAIT YCIOBHA A JAIbHEANIEro pa3BATHA Ia30CHA6KeHnA
crpausl. EcrecTBemmo, 4To mpm Goxpmmx MacmTabax BHEApPeHHs
Ta30BOTO TOIIABA B Pa3IAYHLIE OTPACIH HAPOJHOTO XO3AHCTBA K pa-
60oTaM D0 NPOEKTHPOBAHMIO, CTPOHTEILCTBY H SKCIIYAaTAamHA O06BeK-
TOB Ta30BOT0 XO0BAHCTBA WOCTOAHHO NPHABIEKAIOTCA HOBHE KaipH
coenmanacTos. OgHAKO MOCTOMHCTBA Ta30BOT0 TOMIABA MOTYT OHTH
panu@oHAILHO H 0(e30ImacHO HCIOMB30BAHE TOJBKO CICMHAIACTAMH,
X0POmMO YCBOHBINAMH OCHOBHl r'a3ocHalkeHHmsA W cTporo cobiioma-
OMUMA NpaBmia 6e30mMacHOCTH B Ia30BOM XO3AMCTBE.

Jamsas KEAra upecikefyeT meAb B KPATKOH W MOCTYmHOM s
MAPOKOTO KPyra CIenEANACTOB (opMe H3I0KATH OCHOBH IPOCKTHPO-
BAHHAA, CTPOATENHCTBA H DHKCILIYATANAA Ta30BOT0 XO03AHCTBA Hace-
JIeHHHX NYHKTOB B IPOMHILICHHLNX upegupuaTaii. i Jygmero ycpo-
€HOsA TeOPeTHIeCKAX OCHOB TIa30CHAGHKEHHS UPHBEJEHH NPHMEPEL
pacderoB. B pemennn aToii 3agaun GoXpmas DOMOMB OKA3AHA ABTOPY
npogeccopom H. JI. Cracrepmuem, mayumsim pepmartopom U. A. Illy-
pom m maskenepom | M. A. Hegaessim |. ABrop Takme Gyaer mpmsHa-

TeJleH W YATATeNsAM 332 BCe KPHTHICCKHe 3aMeYaHHA U IOMKENAHHA IO
KHATE, KOTOPHIe MPOCAT HANpaBlIATh mo agpecy: 193171, Jlenmurpag,
C-171, ®apdoposeran yiu., 12, JleHmATpajcKoe OTHeleHHe H3Ja-
TeabeTBa «Hempan.




T'nasa I

O06mue cBenennA
0 Ta30BOM TOILIUBE

§ I1. Kaaccupuranma # ofmue XapaKTepHACTHKA

TasoBoe TomnmBo upepcTaBisgeT cob0l cMech PA3IHIHEIX IPOCTHX
FOpPIOYNX H 0AJIacTHHX ra3oB. ['opioude rassl GHBAIOT ECKYCCTBEHHHO
H IPHPOJHEIE.

K @ckyccTBeHHHKM OTHOCAT Ta3hl, BHpPAaOaTHBAeMEE HA T'a30BHX
3aBOjIaxX B Ipomecce TePMAYECKOH HmepepaGoTKA TBEPHHX H JKAAKAX
TOIJIEB, & TAKKe BHINEJAIOMUECA B KadecTBe BTOPMUHEX HOPOIYKTOB
HEKOTOPHX HPOM3BOJICTE, HANPEMED B JOMEHHOM HpONecce, HPHA HO-
JIyIeHHA KOKca, mepepaborxe mefrm m T. [,

K npumpopssiM OTHOCAT Tase: 0OLKBAGMEHE W3 YHCTO Ta30BHX
MeCTOPOKICHNN; HMOMyTHEE He@TAHHE, BLIEHAOIIHECA #3 Io0HBa-
emoil HedTH; molyuyaeMbie W3 Ta30KOHAEHCATHEIX MeCTOPOKICHTHA
(cocToAT W3 cMeCH CYXOTo Trasa ¢ mapaMd KOHJEHCATA TAMKENBX YIJe-
BOJIOPOZIOB); CIKMKEHHHE YIICBOXOPOAHLIC, H3BIeKaeMile H3 Tra3oB
HeTAHKX W Ta30KOHJEHCATHHX MeCTODPOKIeHHIA.

CpoficTBa rasoBOro TOLIJIEBA ONUPEAEIANTCA CBONCTBAMH OTHEIb-
HEIX TOPIOYEX M HETOPIOYAX T'a30B, €r0 COCTABIMIOMEX, I IPHMECeH.
Toprouas wacTh rasoBOro TOWWIABA COCTOHMT W3 YTIEBOAOPOJOB, BOMIO-
poJa @ OKHCH yriepoja. B Heropodymo d9acTh BXOAAT YIIOKHECIHA
ras, asoT m Kuciaopox. K mpmMmecsam OTHOCAT cepOBOZOPOM, AMMHAK,
IWAHACTEE COEAMHEHHOs, BOJAHLIC HApPH, HAQTANAH, CMOJE, UL H
ap. Heroproune rass m npamecn ABAA0TCA 6GaiIacToM TazoBOro TOM-
JUBa, YXYNOAKIIAM €T0 TemIoPH3AYeCKAe W HKCIIYATANMAOHHLE Ka-
gectpa. [losToMy cofep;Kamme mX B Ta30BOM TOIUIABE HOBOMATCA [0
CTpOTo JaEMEUTApYeMoro MmmmMyMa B coorsercTsmm ¢ ['OCT 5542—
50*,

Yaaeodopodv. npedeavroeo pada COCTABAAIOT OCHOBHYIO IOPHYYIO
9acTh NPHUPOAHEIX Ta30B H ®MeT o0myin xmMmdecKywo ¢opmyry
C,H,,,,. Ilepsuit 8 ux pagy — merau (CH,), mocmemyiomme — sTanm
(C,H,), upomam (C;Hg), G6yram (C,H,,), memran (CH,,) m 7. &.

5



Ilpegennanie yruaeBomopogs XapaKTepH3YOTCA BRICOKOM TEMIOTOR
CropaHAA, He EMEIOT IBeTa W 3a0axa, He TOKCHYHEI, HO OKA3HBAIOT
craboe HAPKOTHIECKOe AeHCTBHe TP GOJBMON KOHNEETpamuu (BHI-
COKOMOJIOKYJIApHHE yriaeBomopons). Ilpy ckonldeHEnaX B mOMemEeHAAX
6osaee 10% mo o6beMy OHH CHmocOOHH BH3BATH YAyIIbe H3-32 HENO-
craTka Kmeaopoma sosayxa. G yBeamuemmeM MONEKYIADHOH MAacChi
YLIeBOOPO/IOB MOBHIIAKTCA KX TEIJIOTa CTOPAHHS, MIOTHOCTh U
€IoCO0HOCTh KOHIEHCAMAN.

Henpedeavniie yeaeeo0opodvt BXOAT B 3HATATONBHBX KOJIHYECTBAX
B HCKyCCTBeHHEe rassl. Mx o6mas xmmmdeckas ¢opmyna C,H,,.
Ilepsrie tpm wunema — stminen (C,H,), mpommumern (CgHg) m Gyru-
nea (CyHg). o croiicTBam OHE CXOAHH ¢ IPEAEeNbHEIMH YTJIeBOJIO-
pOJaMH.

Bodopod (H,) mmeercas BO BCeX HCKYCCTBOHHEIX ra3ax. 9To ro-
proumii raz Ge3 mBera, 3amaxa @ BKyca, He TOKCHYEH. B pearmmax
ropeHns BOZOPOJ BeChbMa aKTHBEH.

Oxuce yarepoda (CO) — ropiogmit ras Ge3 mpera, Bamaxa @ BKyca,
TAMkellee BO3AYXa, oueHb Tokcmyed. CopepEuTea B GOJBIIAX KOJIH-
9ecTBAX B HCHYCCTBEHHHIX Trasax, a TakKe 00pagyerca mpu Hemol-
HOM CTOPAaHHA TOILIMBA,

Yeaerucanii eas (CO,) me mmeer mpera W 3amaxa, co ¢AabHM Ku-
CIHOBATHIM BKYCOM, H¢ TOKCHYEH, HO NDPH CKOILNIEHAAX B IOMEMCHHN
cuocofeH BHI3BBATH YAYIIbE H3-32 HEHOCTATKA KHUCIOPOJA BO3AYXA.
XuMauecKr HHEPTEH.

Asom (N,) — ras 6e3 msera, 3amaxa ® BKyca, He TOPAT W HE
TojiePRUBAET TOPEHHA, He TOKcWIeH. Ilpm BHICOKEX Temmeparypax,
HaIpEMep B TOOKAaX UPOMHIIICHHKX arperaToB, BO3MOKHO 06pa3oBa-
HPE OKHCIOB a30Ta, ABIAKMAXCHA BHCOKOTOKCHIHEIMA KOMIOHEHTAMN
UPOAYKTOB CTODAaHUA.

Rucaopod (0,) — raz 6es msera, 3amaxa W BKyca, He TODHT,
HO noagepmaBaeT roperme. Colep/RATCA B HeGONBIMIAX KOIAIOCTBAX
B HEKOTODHX HCKYCCTBEHHHX Tras3ax. DB DOpPHCYTCTBAA BIarm
AKTHBHO CHOCOGCTBYeT KOPPOBME METajja Ta3onpoBONOB H apMa-
TYPH.

Ceposodopod (H,S) — GecupeTHw# ropodmil ras ¢ XapaKTepHEIM
3anmaxoM TyxIux anm. MosKeT cofep:®arbCa B HCKYCCTBEHHEIX W II0X0
OYAMEHHLX HIPOPOREEIX raszax. Haw cam cepoBojopos, Tak W Ipo-
AYKT ero cropasmsa — cepuucTHi ras (SO,) — BechbMa TOKCHYHH
PaspymanT MeTaJIH, 00pasysa ¢ Kele3oM OEPOPOPHEE COCAMHEHMA,
cI0COGHEE CAMOBOCINIAMEHATHCA B BOBIYXE.

Annuar (NH;) — GecmserHELl ra3 ¢ 0CTPHIM 3aMaXOM HAIIATHIP-
HOTO CHEpTa, BPEMHAS TOKCAYHAA NMPAMECh HEKOTOPHIX HMCKYCCTBEH-
HHX Tra3soB.

Huanucmeie coedunenus, B mepByio odepeh CHHMIBHAA KHUCIOTA
(HCN), MoryTr 06pa3oBaTeCi B KOKCOBEIX razaX B pe3y/IbTaTe B3am-
MOJIEMICTBHESA YIJepoja TONJIHBA ¢ aMMHakoM. llpm HOpMAABHHX yeio-
BHAX CHHWJIBHAS KHUCJIO0Ta — OecmpeTHas Jerkad KATKOCTH C BecbMa
BHCOKHMHA TOKCAYHKIMA W KOPPOSHOHHEIME CBOHCTBaMH.
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Ilapw 600v MOTYT COREPHATHCA B HENOCTATOYHO OCYIICHHHX Ta-
sax. Ilpm BHICOKMX [aBIEHHAX OHH 00PA3YNT C TAKEIHIMA YIIEBO0-
pojaMA KPHCTANNOTHAPATHLHIE COSJANHEHNs, BHENHEe HANOMHAHAIOIHe
9aCTHYKA CHETa KM JbJa, KOTOPHE 3aKYNOPHBAIOT Tas0mpPOBOJHL.
HKpome TOro, Bmara cmocoGCTBYeT KOPPO3EH MeTAJIOB.

Hagmanaumn, cmostt 1 nuiis, OTHIAHBAACE HA BHYTPEHHHEX CTEH-
KaxX rasompoBofion, YMEHBINAT HX CEUCHHH, 4 IPH IOX0H OYACTHe
rasa — 3aKYNOPHABAIOT OTHEJNbHEE YVIACTKA TrasolpPOBONOB, WPEMHe-
BpPeMeHHO 3aCOPAT (UIABTPH, apMaTypy ® [ApPYrEe YCTPOMCTRA.

§ 1.2. MceyccTBenHble rasbl

IIo MeTomy mPOM3BONCTBA HUCKYCCTBOHHEE TOPIOYHE a3kl MOJpas-
IeJAIT HA JBe OCHOBHHIE TPYIIH:

a) rasm BricoxoTeMumeparypHoit (mo 1000° C) m cpemmeTemmepa-
typHoit (mo 600° C) meperoHKH TBEPRHX H KHAKAX TOILIHE;

6) rass 0e30¢TaToYHO# rasAPUKANME TBEPAOTO TOILIHBA.

Tase DmepBo# IPpynOH, K KOTOPHIM OTHOCATCS KOKCOBHIMA, CJAaHIE-
BHE W rass OMpOiH3a He(TH, WMOJIYIANT B TePMOIECKHAX NeIaX H
yCTaHOBKAX HalpeBaHHEM TBEPAOT0 WIH JKHAKOTO Tomimsa Ges [o-
cryna Bosgyxa. Ilpm aToM B mpomecce TEPMHAYECKOTO PA3JIOMKEHHAS IO~
pIoYeil 4acTd HCXOAHHEIX TOIUIHB INOMHEMO TaKHX HPOAYKTOB IpPOA3BOJ-
€TBA, KAK HKOKC, CMOJAH, OCH3WH, KEDOCHH H [JpP., BEIAEIAAITCH
3HAUYHMTEeIbHEE KOJIHYeCTBA TOpo0YAx raszos. Tak, onp:a mepepaGotre 1 T
KaMeHHOTO yria Mouo moxywdrs 300—350 M® KokcoBoro rasa, upm
nepepaborke 1 T cmammes — 350—400 m® cmammeBoro rasa, a upum
KpexmHre HedTH BHXO[ TropioYmXx rasos pocraraer 200—250 m3/t.
Husmasa temiora CropaEdms ra3oB CYXOH MeperoHKH TBePHEIX TOI-
amB 3500—4500, a rasza mmpoamsa medra — mo 11 000 wram/ms®.

T'asu GesocraTodmoil raszmUKAMAN MOJAYYAIOT YACTAIHEIM CHKHATa-
HHeM TBEPJHIX TOILIMB B MOTOKE BO3YXa, KACIOPORA AIH B CMECH WX
¢ BOIAHEIM HmapoM. B pesyisTaTe TaKoW TepMOXEMHUYeCKO# mepepa-
GOTHKA TOIIIHBA YIJEPON, CONED:KAIUiCA B HeM, B3aAMOJICHCTBYeT
¢ KUCIOPOJOM ¥ BOXAHHM MAPOM H 00pasyeT oKHECH yTiIepoja A BOJO-
pon. AmnmapaTei, B KOTOPHX OCYMECTBIAETCA rasuUKamés TOIIIHB,
Ha3HBAIOTCA rasoreEepaTopamMd, a rassl, IOJYYaeMele TAKHEM MeTO-
oM, — reHepaTopHEMH. K HAM OTHOCATCA: TeHEPATOPHHIY BoJAHOI,
reHepaTOpHH MAapOBO3AYMHHH, MOMEHHHIH, raz moj3eMao#l rasmdm-
KAIMW yrieit m Ap. HuWsmas TemiIoTa CTropaHAA HX HE NPEBHOIAET
2500 rwran/m®. CymeCTBeHHHIMA HEJOCTATKAME GOJBOIMHCTBA HCKYC-
CTBEHHHX Ta30B ABIMIOTCA BRCOKAS TOKCHYHOCTh B Malasd TemaoTa
CTOPAHHA, 00BACHAMAA GOJBINAM COJeD/KaEAeM GAIACTHHIX KOMIO-
HEHTOB.

§ 1.3. Ilpmpognbie rass
Tipaponnsie ropoynre rass, KoOHBaeMbe A3 Help 3eMIH, B OCHOB-

HOM COCTOAT M3 NPENeJBHHX YrAeBOJ0PONOB METAHOBOTO PAJa ¢ He-
60IbIIAM KOXHYECTBOM HEropiodnmX ¥ Bpeamnix mpmmeceil. CoriaacHo
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Teopmn aramemmxa V. A. T'y6kmma npupopHeie raset o6pasoBannch
B npomecce GHOXMMUIECKOT0 M TEPMHEIECKOTO DABIOKEHHA OPraHmde-
CKEX OCTATKOB DACTHTEJBHOT0 ® JKHBOTHOTO MHDA, morpeGeHHABIX
BMeCTe C OCAJOUHHIME MODOAAME B TONIE 3EMHOM KOPHL. Yriaesomo-
POAH M CONYTCTBYIOmMHUe WM HeGoIbmme KOIHYeCcTBA IPYTHX Ta3oB,
o6pasoBaBmmecsa B MPONECCe YKA3AHAOTO PA3NOKEHNA, CKANIHBAIACH
B TOPAaX TAKHX MOPOM, KAK HECKH, NMeCIaHHKHA, FAJeTHHKH H AP.

e R T T e

e

£ s &= 2
Pmec. 1.1. Cxema raso-sedTaHOil 3aae;KH.
1 — rasoBaf CKBa)XMHA (CTpeJKaMu mOKasaH oT6op
rasa); 2 — ras; 3 — He()Th; 4 — BOZA; 5 — rasoyunop-
HBle TIOpOAH (CBEPXY KPOBJA, CHE3Y — TMONOINBA).
B saBmcEMocTE 0T reosorAYECKUX YCHOBHH B OJHHEX CIyZaaXx o6paso-
BHBAJIHCH TAKENHe YIIAeBONOPOAL B BAMe HePTH, B APYTAX — JeTKAE
YIIeBOJOPOAE B BHAE UACTO Ta30BOH 3alieKH; B paAle cilydaeB obpa-
30BLIBAJIACL COBMECTHHIe CKOINIEHHS HedTm H rasa.

HeobxoxaMeiv yemoBmeM 06pasoBaH@sA Ta3oBoil 3ajIesKH ABAACTCH
HAJIAYHe IIOTHHX HOJCTAIAKNMNUX B NOKPHBAOMIAX 9Ty 3aleXb raso-
HeNPOHHIOAeMHIX IOPOJA, HaUOpHMep TIiamHECTHX. UHorpga wopmomBoil
rasoBoO¥ 3aJIeKE ABAAIOTCA WIACTOBaA Boja W HedTh. Paccroanme 7 or
HOMIOIIBHL /10 KPOBIH, JOCTHTAIOMEe HHOTAA COTeH METPOB, HAa3H-
BAaeTCA MOMHOCTBIO mpoaykTEBEOro maacta (pmc. I.1). Hepenko Ha
OJIHOM T'a30BOM MECTODPOKACHHA HMeeTCa HeCKONBKO Ta30BRIX 3aNexel,
pacuoioKeHHKX ofHA Haj apyroit. Takoe MecToposKjenme HA3H-
BaeTCs MHOTOIJIAcTOBHIM. VI3Bieuenme rasa W3 salleyell ocymecT-
BIAETCA YePe3 ras3oBHe CKBa’KEHEHL.

IlpaponuEle Ta3sl B 3aBECHEMOCTH OT YCIOBUA 06pasoBAaHAA W CO-
€TaBa NOAPA3MENIAT HA TPH IPYNNKI: YHCTO Ta30BHX, IA30KOH/I@HCAT-
HHX B HeTAHHX MecToposieHmit. TakKe IPHHEATO YCIOBHO CIATATEH
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rass C COflepsKaHneM THAMKENHX YIiIeBOJOPONOB (OT mpomama | BHIIIE)
meree 50 I'/M? CyXWMH, a Tash ¢ GOJBIIEM COJEDP/KAHEEM THIKeIIBIX
yTIeBOJOPONOB — FKUPHBIMH.

Fopiogasgs 9acTh TasoB YHCTO TAB0BHX MECTODPOKIEHHH COCTOHT
B OCHOBHOM H3 MeTaHA H HeGOIBIIOr0 KONMYECTBA 53TAaHA W Bojee
TIORETHX yriepogopofaoB. OcHOBHHIM GalIacTHHEM KOMIOOHEHTOM
B HEX sABIsgeTcs a3oT. Cogepsxanme cepoBOfiOPONa, aMMAAKA H APYIHX
BPEMHBIX IpHEMecell B CYXHX rasax OGOJBITHHCTBA MECTODOKNEHMI
HE3HAYATEeNRHO. Bce cyxme rasel Jerde Bosgyxa. Hmsmasg Temirorta
cropagaa mx 8000—9500 rran/m®. CocTaB m cBoiicTBA rasoB YmCTO
rasoBEIX MeCTOPOIKIEHHHE [OBOJBHO IOCTOSHHEL.

B rasax rasoKoHIEHCATHEIX MeCTOPOKIEHHH IPH BHICOKUX JaBie-
HAAX HAPANY C JETKAMA YTIeBOJOPONAME COZEPIKATCA 3HAYATENBHOE
KOJHEYeCTBO MapoB TAKENHIX YIIEBOZOPOZOB, KOTOPHE CIOCOOHE mpH
NOHMKeHAN NAaBJICHAA M TEMUEPATYpPH KOHJAeHCEpPoBaTheA. IlosTomMy
mepey MONAYed MOTPeGUTENAM TsKeNble YrieBOROPOJH H3BIEKAIOTCH
H HBCHOJB3YIOTCA JIJIA MPOM3BOJCTBA CKMIKEHHOTO Iasa W MOTOPHOTO
romrmpa. Copep:Kanme TAKEIHX YIrIeBOZOPOJOB B Ta3ax KOHJEHCAT-
BHX MecTopoknenmil Gomee 100—150 r/M3, m moaTOMY HX OTHOCAT
K KaTeropHyd ;KEPHHX rasoB. HAsmasa renmora cropanma TaKMX rasob
nocraraer 9000—10 000 xram/m3.

H raszam meTenpOMHCIOBHX MECTOPOIKIOHAH OTHOCATCA M00HIBa-
eMHe W3 Ia30BOM (IMAUKAY Ta30HE(TAHHX MECTOPOKNEeHNE W IOIYyTHO
¢ gedreio (momyTHEE Tassl). B HedTanol 3aMeKu 06HYHO PACTBOPEHH
YIIAeBONOPONHEE Taskl, NpHIeM KOJAIECTBO MX C yBeIAYGHHEM TIy-
Omubl 3aJieTaHAA HeQTH, a CIEAOBATENIBHO, W € YBeJHYeHWEM ILIa-
CTOBOTO [aBJeHHA Bo3pacraeT. llpm mapuievenmn wedTE B CHEXKe-
HAHA JaBJeHAs M3 Hee BHIENAETCA GOJNBIIOe KOIMYECTBO Tas30B (0
500 M3 ma 1 7). B nmonmyTHHX rasax Hapsay ¢ JerKAME YIJIeBOTOPO-
gaME cogepskarca oT 5 mo 30% TAMKenHX YTIeBOAOPOJOB B 3HAYH-
TeIBHHE KOIWdecTBA 430Ta, NBYOKHCH YIiIepoaa, a MHOTHA H CEpPOBO-
mopopa. CocTas MONMYTHHX rasoB HEMOCTOAHEH, HO BCE OHH ABIAITCH
JROPHBIMA ra3aMH ¢ OTHOCHTEJIBHON WIOTHOCTHIO, GIM3KON K eAHULIE,
m mE3mel Temmoroir cropamma mo 14 300 wkam/m®. Tak e Kak m
TasH KOHNEHCATHHIX MECTOPOSKACHWH, WONYTHHE Tashl A0 TPAHCIOP-
TAPOBKE HOTpeGATEN0 06pabaTHBAKT ¢ MEJIbI0 M3BICUYCHHA TAKEIBIX
YIJIeBOAOPOJIOB.

TaxnM 06pasoM, MIA rasocHalrKeHAs HACETOHHEX OYHKTOB CYXHe
NPHAPOAHHE rask NOJA0T Ge3 CymMecTBeHHOX 00paboTHH, a JKHPHHE
Yame BCEero mpefBapATENLHO 0CBOOOKAAOT OT TAMKEJIHX YIIeBOIOPO-
OB WIA HoABEpranT orGeH3muuBaHmo. (OH3AKO-XAMAYECKHAE CBOH-
CTBA CYXHX B 0TOCHSHHEHHHIX rasoB IPHMEPHO ONAHAKOBEI: HA3IIAS
TemnoTa cropasma oxoao 8500 kran/Mm3, nerde Bosgyxa, He AMEIOT
mBeTa W 3amaxa, He TOKCHYHEI, HO NPA CKOIVIGHAAX B MOMEMIEHON
33 CYeT BHITeCHEHHS BO3[yXa MOTYT BH3BaTh yAymbe. B ompeneixeH-
HEIX COOTHOIIGHHAX C BO3MYXOM OHH 00pasyioT B3PHBYATYIO CMeCh.
B Ta6m. 1.4 npmeenensl HeKOTOpHE XapPAKTEPHACTAKE HPHPOAHHX
rasos.
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§ L.4. Cxmxennnie rase

Cmecu yriesomoponos (IpomaHa, IPONMIeHA, GyTaHa, GyTmiena
7 HeGOXbMIAX KOJHMYECTB 3TaHA W BTHIEHA), HAXOJAMUXCA IPH OTHO-
CATeNLHO HeGOJPINX JABJIeHHAX HIA NPH IOHM/KeHHHX TeMIepa-
Typax B JRUAKOM COCTOSHWH, a OPH HOPMAJBHKIX YCIOBMAX — Ta30-
06pa3HOM, COCTABIAIT TPYNNY CIKIKEHHHX YIVIEBOTOPOMHLIX I'a3oB.
VIx XpaHAT ¥ TPAHCHOPTHPYIOT B RUAKOM, a HCHOJB3YIOT B I'a30006-
pasHOM BHAe. CrpbeM A IPOM3BOJCTBA CIRIKOHHHIX T'as30B ABIA-
0TCA TONYTHHe HedTAHbIe Fashl, ;RUDPHEE Ta3H TIa30KOHJEHCATHHX
MeCTOPOKICHUA 1 rassl nepepaborru Hedru., CrRMIKOHHBI® TA3K MOTYT
AMETE U WCKYCCTBEHHOE IPOHUCXOKIeHUE.

Mockonsky monyTaHi HedTAHOH rasz mpejicTaBiAeT coGod MHOrO-
KOMIOHCHTHYIO CMech U3 JerKUX W TsIRENHX YIrJIeBOJOPONOB, TO
3aymagell razoGeH3WHOBOIO IPOHUBBOMCTBA ABIAEGTCA pasjieleHAe 3TOH
cMecH Ha CJeXyIue OTHeJbHEE (Ppaximun:

Mg;r:: } OTOeH3MHeHRHNI ras
I}Isgt’)rr;;n } CiHIKeHANi Ta3

Ileatan } T'azoBHil Gensmn

TexHOJOTHA TAKOTO Pa3ejeHuA OCHOBAHA HA DPA3JAMIHON ympy-
TOCTH HACHMEHHEHX uapoB (puc. [.2) m Ha pasAuamum B JABJICHAAX
KOHJEHCATMH OTHeIbHHX KOMIOHeHTOB cMecu. Ilpm mameneHuMax rtem-
meparypu mim oGbema Takoi aByxdasmHoi#t cmcTemst (map — KHn-
KOCTb) paBHOBeCHe €@ HAPYINAeTCA M TYT K6 BOCCTAHAB/INBAETCH.
Hampumep, mpy mOCTOAHCTBE TeMIePAaTypPhl CKaTHe MapOBO# ¢ask
OPHABOJUT K KOHMEHCAIMA 9JacTH DapoB, a OPH YBeJWYeHHH O6GBEMa
mcnapserca 9acTh RUgKocTdH. B ofomx ciyuasx pgaBiemme LapoBoOit
(asel, COOTBETCTBYIONmee [AaHHOH TeMIeparype, OCTAeTCA HEW3-
MeHHEIM.

AHanoruuHO OpH COXPAHEHUU LOCTOAHCTBA 06BeMa mapoBOH (hash
MOBHINEHAE TEMIEPATYPH CONPOBOKIAETCA HCIAPEHUMEM 9ACTH JKH[-
KOCTH C COOTBETCTBYIOIIMM NOBHIIMIeHWEM [ABJAEHHA, T. €. YUPYTLOoCTH
HaCHMEHHKHX mnapos yriaesomopoma. Oxuaampmenue pByxdasmoin cm-
CTeMH IPH HEeW3MEHHOCTH 00heMa BJeYeT MOHWKEHWEe yupyrocTd Ha-
CHINEHHHX TaposB.

IlpoMEIIIeHERIME  METONAME HPOUM3BOACTBA CIKIJKCHHHIX TIa3zoB
ABJIAITCA KOMIPECCHOHHHIM, amcopOnuoBHNU # abCcopOMUOHHKI.
Ilpunnunuanbaan CymHOCTh TeXHOMOTMH 3THX CHOCOGOB MOKET GHTH
PaccMOTpeHA HA YUOPOIMEHHHX CXeMaX COOTBETCTBYIOIUX YCTAHOBOK.

Komnpeccuonnvili memod OCHOBAH HA PABNUIMM HABICHHUA W TEM-
mepaTyp KOHIEHCANHUH OTHEJBHEX KOMIIOHEHTOB CMECH YIJIeBOXOPOJ-
HHX I'a30B, COCTABJAIOMAX OOIYTHHA Hedramol ras. B arom cayzae
HCXOAHHA momyTHHM Ta3 (pue. 1.3) mocie oumcTku B cemaparope [
OT B3BeINeHHHX YACTHUI| He()TH, BJAATH M IHUIA CRAMASTCH B KOMIIPEC-
cope 2 no masmenmua 17—20 =xrc/cM2 u 3aTeM TOCJIeIOBATENbBHO
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OXJasK[aercsa B KoHeHcaropax 3 m 5. DB mpomecce mepmoii cragumm
OXJIQKIGHNUA W3 CMeCH KOHJIGHCHPYIOTCH U cO6HPaTea B cemaparope
CHpoOro GeHsuHA 4 HauMeHee ymnpyrue HapH INeHTaHA, B KoH{eHca-
T0pe 5 KoHjeHCHpYIOTCH maps nponana u 6yrama. Ilocne paspenermsa
B cerapaTope 6 CKOHJEGHCHDOBAHHEC NIDPONAaH H OyTaH mocTymamoT

50 PN T
= 2 A ARREY/ 31N
40
/5 al A
30—/ jamvys
% 1 Ay Y/ A/ A /4]
g /1 /// /08
= ol vy /a/avi
S
8 81 I /Y // A/, 7
S s 7 V//aw/i
< i 17 7/
NraR Ay v
g
g I Y I/ 7
S
s
S 10 ./I  — ,/ /
_QO‘B J N J7 I ]
506 ]l_,' 7IIL I;’ Il
WEeL
S ]
i 1
%20 /
-160 -80 80 160

0
Temnepamypa, G

Pue. 1.2. YOpyrocrs HaCHINEHHHX N3apOB HEKOTOPHX
YIACBOMOPONOB, BOJAEL ¥ OOPAHTA B 3aBHCHUMOCTH OT
TEeMOCPAaTYPH JKAAKOH (assl.

1 — meraH, 2 — 3TUJEH, 3 — HraH, 4 — OpPOOUNeH, § — IpPO-

naH, 6 — usobyraH, 7 — usoOyruaed, 8§ — n-0yraH, 9 — ms30-
eHTaH, 10 — 9THIAMepKanraHd, Il — n-IeHTaH, 12 — BoRA

B @MKOCTH C;KIKEHHOTO rasa, a COXpaHMBIMHEe razooGpasHoe COCTOA-
HUe MeTaH M 3TaH IO TraszompoBojy OTGEH3WHEHHOr0 rasa HAUpPaB-
AAOTCH K moTpebuTeio.

Adcopbyuonnuii (yaaenozaomumesvriii) memod OCHOBAH HA CIO-
COGHOCTH HEKOTODHX TBePAHX IOPHCTHX Ted (aKTHBEPOBAHHOTO
VIiis, CHAMKAressa H Ap.) u30HPATeNbHO yuepKUBaTh (agcop6mpoBaTh)
Ha IOBEePXHOCTH IODp M MHUKDPOIOD TAMKelble YIIeBONXOPOINB W BEIJIE-
IATH UX IIPH IOCIeIyIOmeM Harpese u yBjiaykHeHun. OCHOBHEIM amma-
paToM afcop6uuoHHOR ycraHoBku (pmc. [.4) sBasercs amcopbep I,
BaNOJHEHHHH aKTUBUDPOBAHHHM yrieM. OuMmEHHHNE HCXOJHEH @O-
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IYTHH Ia3 OPOXOMUT B ancopGepe CHE3Y BBEPX depes Caofi yras m
HACHINACT ero NODPH THKEIHMH YIIeBOAOPOJAMH, a JeTKHe YIieBomo-
PO — MeTaH M BTaH, He OCeBIIMe B IOPAaX YIJIA, BHIXOJNAT W3 ay-
copGepa B ra3oupoBoy OTGeH3WHEHHOro rasa. Ilo oKoHYamMEm Hack-
meHUA YA yIIeBOAOPOJaME Yepes ajcopbep cBepXy BHH3 momaercs

7 2 J 4 $ 8 Ombenaunensi
23

% CIUKERHBIT
2a3

ra3obsil Oen3un

Pmc. 1.3. Cxema paspgenenums yTIAeBOLOPOKOB METONOM KOM-
OpeccHu.

BORAHON map, KOTOPHIi, HArpeBafg W YBIAKHAS Yrojb, OCYIIECT-
BJAET JMecOPONMI0 TAMKENHX YIIOBONOPOROB M YHOCHT HX B BHie
mapoB. Ilapu BOfi m yrieBOIOPOHOB IPOXONAT YePe3 KOHASHCATOD 2

10
flap
——
XXX

Omber3uHEHHbIU, 203
T

Hexodnsnl d—3
eas 4

72308010 OeH3un

WP pla,

nap 9 é
Puc. 1.4. Cxema pasgeleHnA YIIeBO AOPOJOB METO/OM afcopOmmu.

H HOCTYHAIOT B cemaparop 3, B HEMHEH YacTH KOTOPOTO CKAIIMBAETCA
KOHJeHcAT BOJSAHOLO mapa, HAj HEM — Oollee JMerkuil KOHJEHCAT
meATaHa, a B HAapoBOM NPOCTpaHeTBe — IAPH IpomaHa uW OyraHa.
Yepes peryiATops YpPOBHA BOAA M3 cemaparopa c6pachiBaercd B Ka-
HAJIM3aNMo, HeHTAH — B eMKOCTH CHpOro (eH3mHA, a mapH IPOHAHA
u Gyrama mocTymamoT moa Kymoa rasroangepa 4. Ilo mepe ckomnenus
B rasroJibiepe Iape OPONaHAa M GyTaHA CKUMAIOTCA KOMIPECCOpOM &
mo 17—20 rrec/eM2 m mocie oXJasKAeHHA B KOHAeHCaTope 6 HaKalJH-
BalOTCH B BUIe KOHAEHCATAa B CEHAPATOPE CIKMIKEHHOTO rasa 7, a H3
Hero mepHOJUYecKH MepPeMeINaTcsi B COODHEIE eMKOCTH.

Jlna BOCCTAHOBJISHHA afcOPONHOHHOH aKTHBHOCTH Yris ero Hazo
OpocymuTh W OXJMajurh, JlJsA 5TOTO AYTHeBOH BeHTHIAATOP § HarHe-
taeT B amcopbep BmGpacmBaeMsie uepe3 cBedy I(} ropsImM BO3AYX,
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Harpesaemsiit B kamopuepe 9, a 3aTeM — XOJOIHHE BO3IYX, IPO-
myckaeMmsii mommMmo Kamdopmdepa. HempepHBHOCTB pedcTBHA ycTa-
HOBKH ofecHmeuuBaeTcs KOMIJIeKTOBAaHHeM TDYyIO apcopbepoB, IO
TPH B KasKIOH. DTO IMO3BOJAET OXHOBPEMEHHO OCYIIECTBIATH B Ipymme
BCe OCHOBHHIE OIlepamud: ajfcop6ruio, OecopOTMI0 M pereHepamuio
AKTMBHHX aJcOpONuOHHEX CBOHCTB Yrid.

A6cop6yuonnut (macionozaomumessiui) memod oCHOBaH HA CIIO-
cobHOCTH Macex (HampuMep, COJNAPOBOTO) B XOJIOJHOM Bhje m306Upa-
TeJIBHO PacTBOPATH B cebe (a6copOGUPOBATH) THAMKENEE YIIEeBOXOPOAH,
a UpPH HArpeBaHAM BHEIATH X OGPATHO.

Omben3uHenHsIi 203

HexoBHelil o flap
2a3

CRUIKEH=
bIli 203

[a306bi OeH3uH

10 N9
Xnadoazesm

Puc. 1.5. Cxema pasfenennd yriesoiopoNoB MeTOROM MaclAHOE aGcopinun.

Ounmenuauil mouyrasi Hedranoit ras (puc. 1.5) moerymaer B HIK-
HI0I0 9acTh abcopbepa I, UPefcTaBIAMEro co00H KOJOHHY ¢ Ta-
peJbYATHME HACAMKAMH, B KOTOPOH CHH3Y BBepX [IBHKETCA ras,
4 OPOTHBOTOKOM CBEpPXy BHH3 CTEKaeT IO TapeakaM Macjio. Hom-
CTPYKRIOUS TapeaoK 00eCHeYMmBAeT XOPOMHUH KOHTAKT Tasa ¢ MacjoM,
B pe3yJhTaTe Yero MACJIO pPACTBOPHAET OCHOBHYIO MAcCy THRENHX
YIJIEBOJOPOOB. Jlerkme yIrIeBOXOPOMH MOCTYHAIOT B BePXHIOKH YACTh
afcopbepa m D0 rasonpoBOAY OTOEH3WHEHHOTO Ta3za HAIPABIAKTCH
& morpeburenio. CramamBalomeecs B HAKHEEH yacTu abecopbepa Macio,
HACHINEHHOE YIJEBONOPOJAMH, HOJAETCA B HONOTpeBaTeNb 2, 3aTeM
necopbep 3. BumeaArommecs W3 HArpeToro Macja THiKeJHE YIJIeBo-
JAOPOJH MOCTYHNAIT B KoMmIpeccop 4, rae cumaores 1o 17—20 kre/cm2.
OxJampaoTcss OHA B JiBe CTANUM — B KoHjeHcaTopax § m 7. Ilocye
mepBoil craguE B cemapartope 6 CHporo 0OeH3WHA HAKAMWINBAETCHA
/REIKUHA NeHTaH, a B cemaparope 8§ — ciKukeHHasA IpolaH-GyTaHOBas
épaxmna. OcBoGogmBimeecsa OT YIAEBOJOPOJOB HATPETO® MAacio U3
HEHHEEH YacTm Aecepbepa 3 Hacocom 9 meperaddBaeTcA Uepes XO0JIO-
muiasEUK 10 B BepxHOH0 JacTh abcopbepa I oJia HOBTOPEHHSA MUKJIA.

Nz paccMOTPeHHEX METOI0OB B Ta300€H3WHOBOM LPOH3BOJICTBE
Haubojsiee pPACTPOCTPAHOH MeTON MAacjaHO#l aGcopbuum, oOTImIa-
OIAHcA TPOCTOTOH YCTAHOBKH, GOJIBIION MPOM3BOATEIBHOCTHIO B [10-
CTaTOYHO BHCOKOH CTeNeHbI0 M3BJCUYCHHA TAKEJIHX YTIeBOXOPONOB
¥3 MCXOFHHX Ta3o0B.
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CoxmKeHHEI® Ta3H WMEIOT GoJiee BHICOKYIO, UeM OGLITHEIe upupos-
HEI® Tass, 00BbeMHYI0 TeIJIOTY cropaHus. B razoo6pasHom BHIE OHA
TAMKENee BO3AYXa, a B JKHZKOM — Ts;KeJee BOAH. IloMEMO 3Toro
CIKUKEHHEI® TA3H BECHMA BOCHPUUMINBE K USMEHOHHAM OKDYIKAIOIIX
YCJIIOBHIi: OPH MOBEIICHAN TeMICPATYPHl 3HAYATEALHO YBEJIWYMBACTCH
o6peM ux UKol Ga3n U KaBjieHne HAPOBOH PasH, a NP HOEWKCHAR
TeMIepPATYPH 0 TOYKH POCH ¥ IHOBHIMICHHH JAaBICHHA BO3BMOKHA KOH-
neHcaruA mapoBoil asH, B ToM umcie ¥ B razoupoBoxax. CokumixenHsie
ra3sl He TOKCHYIHH, HO HMEIOT HHU3KHe Npeaesisl B3PHBAGMOCTH B BO3-
nyxe U MemieHHY0 nudysuio B arMochepy. IT0 B COUGTAHHE ¢ OT-
CYTCTBHEM y HHX 3allaxa, IBeTa H BKYca KaK B JKUAKOM, TaK W B ra-
3006pasHOM BHAe NUKTYET HeoGXoJMMOCTh TIIATENBHOH HX OHODH-
3amuu.

Hax ToumnuBo cixuKeHHBIe rasil 00JagaoT BCeMHM NOCTOMHCTBAMEA
upuponmHx razoB. HpoMe Toro, oHH mO3BOJAIOT CO3NATH y HOTpe-
fuTesneil Heo6XOMUMEIA 3amac ra3za B JKEJKOM BHUIE H X MOKHO TPAaHC-
IOPTHPOBATh HE TOJBKO WO TPYGOIPOBOJAM, HO W HepeBO3UTH B GaJ-
JoHax, mucrepHax (AaBTOMOOGHIBHEIX ¥ KEJE3HOMOPOMHBIX) H TaH-
Kepax.

§ 1.5. TpebGorammsa K Ka4YeCTBY ra3oBoro TOIUIMBA

I'OCT 5542—50* ycraraBiauBaer cieryomue OCHOBHEE TpeGoBamm A
K Ta30BOMY TOINIMBY [Jf HaCeJeHHHX IYHKTOB.

JNonyckaeMbie OTKIOHEHUS oT HOMWHAJIbHOH Huamell Tem-
JOTH cropammsa, % . . . . . . . ..
MaxcaMansHOe copepskanme, r/100 m3:
CePOBOMIOPOMA . v + v v « v o o o v e e ..
AMMHIAKA . . . . ¢ 4 4 . h e e e e e e e e e e e
CMOJEL H OB . . v & v v v v o o o o = o o« o o«
na&TannﬂaneTOM

+10

Lo
[N

HaQTaImHEA 3EMOH . . . . . . . . . . . . ..
NUAHACTHX coefHHeHWd B mepecdere ma HCN . . .
kucaoporma (% mo o6meMy) . ... ... .. .. .He

-
crory

oJlee

= O\

damax OpUPONHEX Tas0B [OJKEH OMYMATHCA IIPH COMEPIKAHUH
WX B BOo3QyXe B KoimuectBe He Gouee 1/ oT HusKHero mpepena Boc-
nnamMeHseMoct. [[jia 5TOTO B ra3 BBOJAT PE3KO maxydee BEMECTBO —
opopanr. B CCCP B xagecrBe ofopaHTa WMCHOOJIB3YETCA HTHIMED-
raoran C,H,SH, woropwii EBogurca B raz B rommuectBe 16 r Ha
1000 m® mpupogHOoro rasa mam 60—90 r ma 1 T cyKMIRemHOrO rasa.

CormsKeHHbIE Ta3H AOKHE YAOBIETBOPATh TEXHHICCKUM TPeGo-
BanuaM, oupegeneHatiM B [OCT 10196—62 (rab6n. 1.2). Cmechs mpo-
naga # GyTaHa [iiA BWMHET0 BPEMEHU COCTABIAIT ¢ IOBHIIeHHHIM
COJIepIKAHIeM DPONAHA, FJIA JEeTHET0 — C IOBBUMEHHEM COeP/RAHIEM
Gyrara. CoorHOmenme mpomaEa m GyraHa B CMeCH YCTaHABIABAETCA
HOTOBOPEHHOCTBI0 MEKAY NOCTABIIMKOM M 3aKA3YHKOM C YIeTOM
MECTHHIX KJIMMATHIECKMX YCIOBHIA.
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Ta6bnmma 1.2

TexHndecKHe TPeGOBAHAA K CHRIKEHHBIM YriIeBOXOPOAHBIM
rasam mo I'OCT 10196—62

" CmMech TeXHHE-
X K TexHAYECKR. YeCcKAX
ITokasarenn Te n%%cn it 6yrad nponasa
7 6yTraHa
HowmmonerTHHI cocraB, % 1o 005-
eMy:

9TaH-—9TAIeH . . . . . . He Gonee 4,0 | OrcyrcreEe He Goaee 4,0

IIPONaH-—IPOIAIeH He meree 93,0 | He Goxee 4,0 —

6yran—Gyramen . ., . . . He Gomee 3,0 | He menee 93,0 —_

TIEHTAH —aMIJIeHH OrcyreTene He 6onee 3,0

Mupruir ocraTox, % mno 66'bemy,
npu érenmepa'rype, °C:

Us0nrounoe paBieHde HACHINCH-
HHIX 1ApOB, Krc/cnzr2 opd TeMm-
nepa;ype,

0 ...........

Cone 1pmamie ..........
00 M2
3a11ax

.........

...........

He Gomee 2,0
Orcyrcraae

He menee 1,6
He Gomee 16

He mopmupyercsa
He Gonee 2,0

He mOpMmpyerca
4,2—5,0 mTHe Gosee 16

He Gonee 5

JlomKen OMymaTeCA OPU CONSP/KAHAM B BO3-

oyxe 0,0% rasza



T'nasa II

(Dusnueckrue IIapaMeTphl
1 3aKOHLI Tr'a30BOI'0O COCTOAHHUA

§ I1.1. llapamerpsl cocrofmms rasa

OcHOBHHIMH TapaMeTpaMu, OUPENeJIAIOMYUMHA COCTOSIHHE Tras3a,
ABJIATCA JaBJeHNe, TeMIepaTypa W IJIOTHOCTH HIN YIeIbHHHA 00BeM.
Hasaenue rasa p oGyCIOBIEHO CYMMOR CHJ yAapoB Gecmops-
JOYHO NBMMKYIIEXCA MOJEKYJ raza O CTeHKH COCYNa, 3aHATOrO 3THM
rasoM, H 4YHCIeHHO pPAaBHO BeJWYHNHE HOPMAJLHOH COCTABJSIONEH
CHJIH, JefCTBYIOMeENl Ha eJWHUIIY IHOBEPXHOCTH, ¢ KOTOPOH COMpHKa-

caeTcda ras.
p="Fif, (IL1)

rge F — HopMasdbHAs COCTABAAIOMAS CHJIH; f — IUIOMAnb, Ha KO-
TOPYI0 [eHCTBYeT cHJa.

OCHOBHHIMH eJUHWIAMA H3MEPEHHUS [ABICHUA ABIAOTCHA: B CH-
creme eguEnny, MHKI'CC (MeTp, KumaorpaMM-cmia, CeKYHIA) — KHJIO-
TrpaMM-CHJIa Ha KBajpaTHH# Merp (kre/M2); B Mexpymapommoit cu-
creme equunn CU — mplorom ma ksagparabii merp (m/m2). Ilox mbiO-
TOHOM IOHWMAeTCA CHia, COOGMAnmas HAXONAMENHCH B COCTOAHWUI
mokos Macce B 1 Kr ycxoperme 1 M/cex?, T. e. 1 H = 1 kr-1 M/cex2.
B mpaxruxre rasocHaGHeHUA YACTO NPUMEHAITCA BHECHCTEMHBIE eIH-
HUNH W3MEDPeHWs NABJIGHHA: KAJIOTDAMM-CHUIA HA KBaJpPATHHIH CAHTH-
MeTp (Krc/cM?2), MUIIIEMETD BOJAHOTO ¢TOI6A (MM BOJ. CT.), MIJLIIEMETD
PTYTHOrO cT0y6a (MM pT. ¢T.). 1 Kre/em2 = 10 000 xre/m2 = 10 000 Mm
BOX. ¢T. = 735,56 MM pr. cr. = 98 066,5 m/m2.

Bosnyx semmoit armoceps cBoeit Maccoil OKasmpBaeT Ha HOBEpPX-
HOCTHL 3eMJIH W OKPYHAIMIUe UpPEIMETH NABJIeHNE, HA3HBAaeMOe aTMO-
chepEEM, mau GapoMerpHiecKHM. DBelwduHa ero B B3HAUUTENBHOH
Mepe 3aBHCHT OT BHICOTH MeCcTa W3MEDEHHWS M TeMIepaTypH BO3LYXa.
Ha yposae mopsa npum remumeparype 0° C 6apomeTpuuecKoe JaBIeHHE
paBHO 760 MM pr. c1. Takoe JaBjeHAe HABHBAIOT HOPMATIBHEM aTMO-
cepHKM [aBICHHEM.

760 MM pr. cr. = 10 330 Mm Bog. c1. = 1,033 Krc/cm2.
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Ecnu w3 cocygma ymamars Bo3gyx, TO B HeM CO3[1aeTCs [ABJIOHHS
HUiKe aTtMocpepHOro — paspeskenue. LIpEm IOTHOM ypaleHum BO3-
IyXa U3 COCYNa [ABJeHHe CTAHOBATCA DPaBHEIM HYJI. [laBiemme, oT-
CINTHBAEMOE OT HYJNA, HA3HBaeTca a6GCOTIOTHHIM (P,s.), a [aBie-
HHe, IPeBHINanmee aTMocgepHoe (6apoMeTPUIeCK0e), — M3GHTOTHEIM
(Puss). B ypaBEemumax, cBA3HBAOMEX DAPAMETPH COCTOAHMA TIasa,
OPEMEHAIOT aGCOoNIOTHOR JaBIeHAe; MAHOMETPH HOKA3HBAT H36HTOT-
HOE [ABJICHWE.

Pa6c = Poap + Pusc- (IL.2)

Ilpn usmepenuax paspeskennsa (Bakyyma) coorHomerme (I1.2)
IPUHUMAET BU
Pa6c = P6ap — Psax- (IIS)

Abconromnas memnepamypa T, °K, xapaxrtepusyer cTeIeHb Ha-
rperoctd Texa. V3MepeHme TemmepaTyps MOMKHO IPOMBBOAWUTE HA
OCHOBAHHMM AarperaTHHX H3MEHeHUWI BelMecTBa HOJ e BO3MeACTBHEM.
B wactHOCTH, B KaveCTBe MCXOMHEIX BHAYCHHH, CIYKAMUX IPH 1O-
CTpOeHAN Memnynapom{on IPAKTAYECKOH TeMIepaTypPHOH IIKAJIH
Henscua pna ycTaHOBIEHWS Hagalla OTCYETA TEMUEPATYPH H eH-
HHIH ee H3MepeHH:A — TPajlyca, UPHHATH TEMIepaTypa MJIaBICHAS
appa (0° C) u kumerus Bopu (100° C) npu HopmambHOM aTMOcHEepHOM
napnenmu. Temueparypu, jaexamue Beme 0° C, cUnTalwT mOIOKH-
TeJBHHMHE, a Jemamue HmsKe 0° C — orpumarensHmmm. B cmcreme
emuann CHM pacuerm TeMmeparypn mpomsBOAsiTCA OT abCONIOTHOTO
HyJIA B I'Pajycax TepMOAUHAMHUIOCKON mkann HeassmHa. AGCOII0OT-
BHA Eyaes »Tofl mranm (0° K) xaparrtepusyerca mOpexpameHHeM
TeHJI0BOTO ABMKEHMA MOJIOKYJ BeImecTBa M COOTBETCTBYET L0 IIKaje
Ileancna Temuepatype —273,15° C. Tarkmm o6pasoM, o6e IIKaIm
pPasyH@YanTCca UMb HAYAIBHOA TOUKON oOTCYeTa, a IeHA [eNeHHS
(rpagyca) y HEX OJEHHAKOBa.

T°K =1° G+ 273,15. (I1.4)
IIJLOI’I‘LHO(me o — KOJAHYEeCTBO MacChH BemeCTBa B €IHWHUIE 06'bBMa.
o=mV, (I1.5)

rie m — Macca BemecTBa; ¥V — 00'beéM BeIIecTBA.

B cucreme CU mmorHOCTH mM3MepsAeTca B KHJIOTDAMMax-MacCH Ha
Ky6ugeckuii merp (kr/m3). IopcraBus B dopmyny (I1.5) Bupakenume
Macch 10 3akony HrpioroHa M cOOTBOTCTBYIOIEe PAa3MEPHOCTH, WOJY-
9EM, UTO pasMepHOCTh miorTHOCTH B cmcTeMe emmEmnm MHETCC
Kre-cex?/m%. Ilpm pacueTax ciegyer mOMHHTB, Y10 1 Kre-cex?/m* ~
~ 9,8 kr/sms.

Yoeavuuili 06vem v — 06beM eNUHHUIH MAaCCH BeI[ECTBa — BEJH-
ypHa, o0paTHas IJIOTHOCTH.

v=V/m=1/p. (11.6)

Kpumuueckue napamempu (tagn. 11.1) xapaxTepusywoT KpHTHTe-
CKOe COCTOSHHE Tasd, IPH KOTOPOM ILIOTHOCTH JKUAKON W Haposoit
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$as rasa oguaaKoBa. CIRATHEM I OXJIAHICHEOM /IO OIIpesieJIeHHON TeM-
mepaTypPH rassl MOTYT GHTH HEPeBE[eHH B KAAKOE cocToAnme. ONHAKO
ANA KaiKJOTO rasa CYMeCTBYeT OUPejelleHHAs KPHTHICCKAA TeMIepa-
Typa, BEIIE KOTOPOI a3 HAKAKUM TaBICHHEM HE MOKET GHITH CIKUIKeH.
JlaBienne, Heo6XoaUMOe AJIA CIKMKEHHA Ta3a HPH KPUTHIECKOH TeM-
mepaType, HaSHBAIT KPUTHIeCKHM paBieHmeM. Yem remmeparypa
rasa HUKe KPUTHIECKOH, TeM IPA MEHBIIEM HABIEHWM 3TOT Ta3 MOKET
OHTH c;RmKeH. O0beM rasa, 3aHNMaeMHi OPU KPATAICCKUX AABICHUH
¥ TeMumepaType, Ha3HBAWT KPUTHIECKHM OGBEMOM.

Taonuma II.4
HeroTopbsie Temnoguiamdeckne CBOMCTEA ra3os

o .E Kpraradeckne mapamMeTph

g SE | =

= o S

o EE) o - 2

Tas § é‘é gi? & ] 9? &

& 3 =) wEE I Ho 3

5 88 | ggE g o 8

¢ | &2 | EE5 | 52 |EB3| &

() =3 I=R=L] - L9 =2

5 S| 85| Ea |SEs| g2

[ O & DX Om & (X

Blx == P B HE -8 E 7]
Asor . .. .. .... . 28,02 | 1,25 | 30,30 | —147,4 | 34,6 311
Aneramen . . . . . . . . 26,04 | 1,47 | 32,59 35,7 | 61,6 231
Bomoporr . . . ... ... 2,02 | 0,09 {420,60 | —239,9 | 12,8 31
Bosmyx (cyxoff) . . . . . . 28,96 | 1,29 | 29,27 | —140,7 | 37,2 | 320—350
JByoxncs yriaepoma . . . . | 44,00 1,98 | 19,30 3,4 | 75,4 460
Rmemopomr . . . . . . .. 32,00 1,43 | 26,50 | —118,8 | 51,4 430
Oxmcp yriepoga . . . . . 28,01 | 1,25 | 30,29 | —139,0 { 35,0 311
CepoBOmOpoOE . . . . . . . 34,081 1,54 | 24,90 100,4 | 188,9 —
Meram . . ... ..... 16,04 | 0,72 | 52,90 —82,1 | 45,8 162
9ra’l . . . . ... ... 30,07 | 1,36 | 28,21 32,3 | 48,2 210
Mpopam . . . ... ... 44,09 [ 2,02 | 19,25 95,7 { 43,4 226
Byram ., . ... ..... 58,12 | 2,70 | 14,59 152,8 | 35,7 225
legram . . .. .. ... 72,45 3,22 | 14,70 197,2 | 33,0 232

OTHOmeHNWEe (PAKTUYECKUX WHAPAMETPOB rasza p, I W U K KPUTH-
9eCKUM pyp, lxp H Ugp HABHBAOT NPHBeJHHHIMHE IapaMeTpaMm
COCTOAHMA rasa, T. e.

Pap = P/ Pxps Tnp=T/TKp; vnpzv/vl(p' (II-7)

§ I1.2. Baskneiimme Ttennousmueckne CBOHCTBa

Moneryaaprnas macca M — cyMMa aTOMHEIX MacC 3JIeMEHTOB, BXO-
AAMEX B COCTAB MOMEKYJH. [[ng TpaMM-MOJNERYIH 3Ta Macca BHIPA-
sKaeTcda B rpamMMmax (T), IJiA KMIOTPAMM-MOJIOKYJE — B KUJAOTpaMMAaXx,
(xr).

I'azoean nocmosarnnas R — paGora 1 Kr rasa mpu HarpeBaHHH ero
Ha 1° C mpu mocTogHHOM faBJeHunm. ['azoBag TOCTOAHHASA CBA3H-
BaeT OCHOBHHe unapaMmerpu rasa (cM. § I1.3). B cucreme eguWHHI
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MHKT'CC rasoByro HOCTOAHHYI0 M3MEPAIT B KHJIOTPAMMAaX-CHJIHI-MET-
pax Ha KmiorpaMmu-MacceH-rpaxycs Llexscmsa [krc-m/(xr-°C)l; B cn-
creme C — B mmoynax ma kummorpamme-maccu-rpapycs Henssmma
[mx/(xr-°K)]. YnmensHse rasoBsle HOCTOSHHH® HEKOTODHX TasoB
npuBeneHs B Ttabm. I1I1.1.

Yoervnunii sec y — cmma TamecTH efmHHNH 006BeMa BemecTBa.

v=G/V, (11.8)

rge G — cunma TsykecTd (Bec) BemecTBa; V — ofbeM  BemlecTsa.
YpenbHHI Bec He ABIAETCA NMOCTOAHHONW BeJAMYMHON, TaK KAK 3aBN-
CHT OT IePeMeHHO#l BEJIWIMHH YCKOPeHHs CBOOONHOTO TaNeHHA.
TloaToMy oH He Morer CHyMHUTH mapamMerpoM BemlecTBAa. ITO MIIIO-
CTPHPYeTCS B3aBHCHMOCTHIO

v =08, (IL.9)

TAe § — YCKOPeHHWe CBOGOMHOTO HAJEHWA.

Baskocmvio masmBaerca cuma F  COUPOTHBACHHMA CKOJBKEHUIO
UM CHBUIY, BOSHHUKAIOUWIAA IPU IePeMEIeHNH JABYX CMEKHEIX CJI0EB
rasa, ODPONOPOHOHANHHAS M3MEHEHWI0 (IPafiueHTy) CKOPOCTH BJOJIb
ocH, HOpDMaJdbHOIl K HMOTOKY Trasa.

F = (dw/dy), (11.10)

rae 11 — Kod(PUOmEHT NUPONOPHUOHANBHOCTH, HA3KHBAOMEIA KO3(-
¢unUerETOM JUHAMUYeCKOH, mam abcoloTHO#, BABKOCTH (B FaJIbHEH-
meM — AWHAMAYECKAs BABKOCTH); dw — TPAaJUEHT CKODPOCTH B IBYX
COCeJHUX CI0AX, HAXOMAMMNXCA HA PacCTOAHUE dY.

B cumereme epmumyy MHKICC enuauma puHAMHTIeCKOHX BA3KOCTH
OpeAcTaBIfAeT cO00H BA3KOCTH BEIECTBA, B KOTOPOM IPH TpagueHTe
cropoct 1 M/cek Ha 1 M Ha KaKmull KBagpaTHHE MeTp Je#dcTByeT
cHIa TpeHds, paBHasA 1 kre, T. e. pa3MepPHOCTH BABKOCTH GYIET B 3TOM
caydae Kre-cex/m2. B CU egumunell nuHAMUYECKON BA3KOCTH ABJIA-
erca 1 m-cer/m2.

Ecnm pumaMumgeckuit kosdPuimeHT BASKOCTH pasfeauM Ha MIOT-
HOCTH, TO HOJYYHNM Ko3QPUImeHT KUHEMATHIECKON BsIBKOCTH

v=n/p. (11.11)

B cucremax MKI'CC u CH! epuauna kuHeMaTAIECKOH BASKOCTH —
1 m?%/cex. BssrocTs Beex ra3oB M DapoB MOBHINAETCA C YBEIHUEHHEM
UX TeMImepaTypH W [JaBIeHHA.

Omuocumeavras naomHocmd Tasa (o BO3AYXY) S — OTHOINICHHE
IVIOTHOCTH Tasa K INIOTHOCTH BO3JYyXa IPH HOPMAJBHHIX YCIOBHAX.

s=p/1,293 =0,733p. (I1.12)

Tenaomoti czopanus rasa HA3HBAIT KOJMIECTBO Temjaa, BHIEIAIO-
meecA IpH HONHOM cropasuu 1 M3 mam 1 kr rasa. Pasnugaror Amsmyso
TenJ0Ty CTOPaHHWsA, KOTJa He YIHMTHIBAETCA CKPHTas TEHaoTa, BHIJIe-
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AAOMAACA TPH KOHJICHCAIUM BOAAHKX HAPOB U3 MPONYKTOB CTOPAHUA
rasa, ¥ BHCIIYI0, KOTa 9Ta TeIJIOTA YIUTHBAETCH.

3a epmEENy W3MepeHHs KOIMYECTBA TeWIa NPHHATA KaJXOPHA
(rax), COOTBETCTBYOIMAA KOJWIECTBY TeIJa, HEOGXOAMMOMY IuIa Ha-
rpesarua 1 r gnmcroit Boxgsr Ha 1° C, B mETepBaye ot 19,5 mo 20,5° G
upn at™oceprom masienmn 760 MM pr. ¢1. YgobHee uaMepaTs Komm-
d9ecTBO Temya Goliee KpynHO# eaumEHMNedl — KuloKalxopmeir (Kkaim),
aro coorsercTyer 1000 xan. B cmcreme CU o6meit ennanueil namepe-
Hus paboTHl, 9HEPTUH M KONWIECTBA TEHJIOTH ABIACTCA MHOYIL (IIK),
COOTBETCTBYIOMHUY paboTe, coBepmaemoll cuio# B 41 H Ha nyTa B 1 M,
MPOWAeHHOM TIOJ feficTBHEM W B HAaNpaBleHHA 3Tod cuikl. B mpakTm-
YeCKUX pacderaXx OPHMEHAIT KWIOMKoyab (KmsK), pasamii 1000 mx.

CooTHomenms Meqy OPUBEICHALIME efmAaAnamMm: 1 Kkax =
= 4186,8 mx = 4,1868 kmx ~ 4,19 xpx. 1 mr = 239.107% kraxn.
Temmora cropanms HEKOTOPHX Ta30B UpHUBefieHa HUKe.

Tas Temnora Cropanns,
KKax /M8

Husmasa Brcmas

AmeTmyien . . . . . . . . . e e e e e e . 13386 13855
Bomopom . . . . . . . e e e e e e e e 2576 3045
OKHCB JTHEPOAA . . . v v 4 o o o o o o + o 3016 3016
CepoBOmOPO, . . . . . . 4 4 .. . ... .. D660 6 140
Meram . .. ... ........ . e ... 8558 9496
S X ... 15230 16640
TIPOMAH . . . v v v v v v e e e e e e e e e 21800 23680
Byram . . . . . . . . .. e e e 28 345 30690
IIEHTAH . . . . . . . . v v v v v v v s o e 34900 37715
TIPHPOmERIE . . . . . . . &« « v v « o v o . 8 500 9 500
CMIGKEHEBIM. . . . . . 4 v v v o 0 v v e o e 22000 24000
HOKCOBRIEL . . . . . v . v v v v v v v n 4 300 4700
JUOMGHEBIA  , . . . . . v v v v v v v e u 940 1000
CHAHOEBEH GHTOBOK . . . . . . . o o . . . 3200 3600

Ipuameuanue, JJIa CIOKHHX rasoB TeIIOTA CrODAHAA [JAaHa OO
CpegHEMY COCTaBY.

Ilo usBecTHOMY COCTAaBy ra30BOr0 TOIIMBA HHUSIIYI0 ¥ BHCIOYIO
TEILIOTY CTOPAHHA CYXOro ra3a onpefelAlT IO HOPMYyIaM, KKai/M3:

Q. = 25,8H,4 30,2CO + 85,5CH, - 152C,Hq -
+ 248C;Hg - 283C,H, - 349CsH,, -+ 56 H,S; (11.13)
Q. =230,5H, 30,2C0 - 95CH, - 166,4C,H¢
+ 237C;Hg - 307C4H, ,+ 377C;H , 4 61H,S, (11.14)
rge H,, CO, CH, u T. . — KOJIWYeCTBO KOMIIOHEHTOB B COCTaBe
razoBoro TOINIHBA, % o o06BEMY.
Tensoemrocmps — KOIM9ecTBO TeIia, HeoOXogmMoe AJA HaArpesa

BemecTBa Ha 1° C. YeabHOH TemioeMKOCTBIO Ha3HBAeTCA KOJHIECTBO
Temjia, Heo0XOAMMOe A HarpeBa e[UHUIE MaCCH WJIA eJWHHIH
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o6bema BemectBa Ha 1° C. CoorBercTBeHmHO pPasMEPHOCTH TEILIOEMKO-
ctm B cmcreme epmaumn MKTCC — xxam/(xr-°C), xram/(m®-°C);
B CM — mx/(xr-°K), mx/(m3-°K). .

TemnoeMKoCTh rasoB 3aBACAT OT BHEIIEHMX YCIOBHH, IPH KOTO-
PHX TemIo MOJBOJETCH K rasy Wim oTsomETca oT Hero. Ecum remso
IOJBOJHUTCA K rasy, HAaXO[AMEeMYCa B cocyle ¢ MOCTOAHHBIM 06BeMOM,
TO OHO pacxXofyeTcd HA HpHpameHWe BHYTPeHHeH SHEPIWA Trasa.
B sroM ciyuae roBopAT o TemIoeMKoCTH IPH HOCTOSHHOM 006beme,
o6o3Hagaemoi ¢,. Eeanm e Temno mogBOfATCA K rasy, HaXoAmMeMyca
IpHE TOCTOAHHOM JaBJIEHUM, TO OHO PacXxo[yeTcs He TOJNIbKO HA IpH-
pamieEde BHYTPeHHeH sHepr@E, HO W HA paboTy pacIIMpeHUA rasa.
B sToM caywae rosopAT o TemmoeMKOCTH IPH IIOCTOSHHOM [aBJICHUH,
o6osznagaemoit ¢,. CienoBaTenbHO, TEILIOEMKOCTh HPH IOCTOAHHOM
RaBJIeHAH GOJbINE TEMIOEMKOCTH IIPX NOCTOSHHOM o6BeMe.

B pacderax 9acTo mpEMEHAIOT OTHOIIGHHE TEILIOEMKOCTER

K =c,/c,, (I1.15)

rge K — morasatenb ajgmabarel, PaBHHE JJiA [BYXATOMHLIX Ta3oB
(asor, Bo3nyx, KECIOpOn) 1,4, a AJMA Tpex- M MHOTOATOMHKIX I'a30B —
1,29—1,30.

C moBHImeHWEM TeMOepaTypH TEINIOEMKOCTh Ta30B MOBHIIAETCA, U
mOJTOMY B OHpefeJIeHHOM HMHTepPBaje TeMmeparyp HOoJAB3YIOTCA Cpef-
Hell TeII0eMKOCTBIO.

Baaxcrnocmd easa, wim BiaarocoepiKaHue, BIMAeT Ha ero (uU3mKO-
XxuMHU4IecKre ¢BoiicTBa. lIpakTmueckm Bce peasibHLE a3k HE ABJA-
10TCsA a6COMI0THO CYXAMH U CofepsKaT BogAnbie napu. Pasamgaior a6eo-
JAOTHYI0 ® OTHOCHTEIBHYI0 BIaiKHOCTL rasa. AGCOJIIOTHAA BlasK-
HOCTH — 9TO Macca BONAHKX IAPOB B efUHWIE KOJMYECTBA rasza, r/m3
man r/kr. OTHOCHTENbHAS BIa/KHOCTH (¢ -— 3TO OTHOMeHHe (aKTHIe-
CKOT'0 COfIep/RaHUA BOIAHOTO Iapa B rase K MAaKCHMAaJIbHO BO3MOKHOMY
COJIep/RAHMI0 ero UPH HAHHHX TeMmeparype I gaBiewH. OTHOCHTENDb-
HYI0 BIQKHOCTH BHIpaskaoT B mpomenTax (%).

@ ={Gn/Gy)- 100, (11.16)

rme G, — darTHUecKoe conep:KaHMe BOJAAHHIX HmAapoB B rase, I/M3;
G, — HACHINAIee COofep/KanMe BOJAHKX HAPOB IPH HAHHEIX TeM-
nepaType W jaBjieHAm, /3.

Ilox yopyrocThio HacHIMEHHKX HapPoOB JKANKOCTH MOHMMAETCA JaB-
JIeHHe, IPH KOTOPOM JKHIKOCTh M HAPH €e HaXOAATCA B PAaBHOBECHH
npm pamrHO# TeMuepartype. Hak supmo ms Ta6m. I1.2, ¢ moBnmenmem
TeMIOepaTyPH YHOPYTOCTh BONAHHX HApPOB BO3PACTAET.

Ilpy oxnampeHNy e HACHINEHHOrO BOAAHLIMU IapaMM ra3a OTHO-
cHTeIbHAA BJAKHOCTH €T0 IOBHINAETCA, M LWpPH OIpefeJeHHOMN TeMIe-
paType OH CTAHOBHTCA HACHINEHHHM BOAAHHIME mapamu. [lambHefimee
OXNajKMeHye rasa BefeT K KOHOeHcamum BojAmRKXx umapoB. Temmepa-
Typa Hauala KOHNEHCANWH HA3HBAETCA TOYKOH pPOCH IPH AAHHQM
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Tabamma I1.2

YaopyrocTs BOAAHBIX DAPOB M BIArocofepKAHMe
B COCTOSAHAH HACHIIMEHHA

TP Yrocrsb epHaAHA
Temnepa- yn ggﬂggx Go&ogﬂnmx ¢ TeMmnepa- y}? ggﬁ’&? C?}fﬁ,ﬁi&“
TYyDa, °C napos, napos, Typa, °C 1apos, napos
MM DT, CT. r/m® MM DT. CT. r/ms’
—25 0,47 0,55 5 6,54 6,84
—20 0,77 0,88 10 9,21 9,4
—15 1,24 1,38 15 12,79 12,8
—10 1,95 2,14 20 17,54 17,3
—5 3,01 3,24 25 23,76 23,0
0 4,58 4,84 30 31,82 30,3

JABJeHMN. 3HAA OTHOCHUTENBHYI BJIQJKHOCTh rasa, II0 HJAHEHM
T1a6a. 11.2 momuEO ompenesuTs a6COTOTHYI0 BIAKHOCTh I KOJIUIECTBO
KOHJEHCHPYIOmeica Biary UPE OXJaKICHWHM r'asa N0 OIpeeleHHON
TeMIePaTypH (CM. mpumep. J).

§ I1.3. OcHoBHEIe 3aKOHBI HEEATILHBIX M PEATHHELIX
ra3oB M HX cMmeceil

Ilpu monomuTensHEX TeMmepaTypax u He(ONBIINX AABICHHUAX (M0
8-—10 &rc/cm?) maMeHeHWs TapaMeTPOB COCTOSTHHA BCeX TasoB LpPo-
HACXOIAT B COOTBETCTBHM ¢ 3aKOHAMH HJEANBHHX Ta30B, T. €. TAKHX,
B KOTOPHX CHJIAMU MEKMOJEKYIAPHOTO NUPHUTKEHAS N 06ImuM
00BbeMOM MOJIEKYJ MOMKHO IpeHe6pedsb.

3akror Boiias — Mapuomma ycTaHABINBaeT 3aBUCHMOCTE MEKIY
JaBJeHHeM W 00beMOM JAHHOH Macchl Tasa IpH HOCTOAHHOHW TeMmmepa-
Type:

P1/pa=V,/Vy, (1117

p1V1==psV2==const, (1I1.18)

T. €. IPUH HEM3MEHHOH TeMImeparype HPOWBBeJeHHE MABJIEHHA rasa
Ha ero ofpeM ecTh BejiMIMHA IOCTOAHHAA.

Otaoca sasumcumocth (I1.17) ® ymeasmoMy o6bemy rasa (v),
KOTOpHI O06paTHO NPOMOPUMOHAJEH ero WIOTHOCTH (p), HoaydaeMm

P1/ P2 ="03/V1 = Dy/Ps, (11.19)
T. €. OpU HeM3MEHHOH TemmepaType yhelbHE 06beM o6paTHO mpo-

OOPNHUOHANEH, a IVIOTHOCTH HPAMO HPONOPHHOHAJbHA aGCOMITHOMY

JABIGHUIO, IOJ KOTOPHM HAXONHTCA TIas.
3axon [eii-Jwccaxa yeTaBaBImBaeT 3aBUCHMOCTh 00BeMa TIasa

OT ero TeMOoepaTyphsl OpH HOCTOAHHOM [aBJIEHHM:
V,=V,(1+at). (11.20)

HIHA
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3akon Iapsas ycraHABINBAaeT 3aBACHMOCTh [ABIEHAA Tasa OT
€ero TeMImepaTypsl UpH HeH3MeHHOM o0beMe:

Pe=p, (14 Bt). (11.21)

B ypasremmax (I1.20) m (I1.21) V,, V, — o6bemut rasa npm 0° C
a t° C, M3; p,, pr — abcomorare papmenma rasa opm 0 °C m ¢° G,
Krc/cM?; o — TepMHYeCKMi Koa(PumumeHRT 06HEMHOTO DACIIMPeHHs
rasa; P — TepMmdeckmii kKos(PumEeHT NM3MeHeHWs [ABJGHAA Tasa.
Yucnenroe 3HaveHHe GedapasMepHEX KoshpuumeHToR & B f opmHa-
KoBo: o = B = 1/273,15 = 0,0366. IHoacrarnaa B ypasrerna (11.20)
u (I1.21) sHavenns o m P u 3aMenas remmepaTypy B Mempysaponsoi
OpAKTUYeCKOH Imkajne Ha alCcOMOTHYI0, HOJydYaeM 3aBHCHMOCTH

Vl/V2=T1,T2 n p1/p2=T1/T2, (11.22)

T. €. OIPH HOCTOAHCTBE [JaBlieHAs 00beM rasa OPAMO OPOIOPIHOHALEH
ero abcoJaTHO# TeMmmeparype, a IPH HOCTOAHCTBE 00HO¥Ma NABIeHMe
rasa OpAMO NPOMOPHUOHAJBHO ero aGCoJIOTHOM TeMIepaType.
3akon Aeozadpo ycTaHABIWBAET, YTO papHHE 00HEMH PasHEX Ta-
30B IPHU OJUHAKOBHX TEMIEpPaType W [aBJEeHMH CO/ePIKAT papHOE
auca0 MoxeKysx. Jaa opEo#l rpaMM-MOJIeKYNH 5TO YHCIO COCTABIAET
6,06-10%% u masmBaerca gmciaoM Asoranpo. Ilpm HOpMaJbHEX yCiI0-
BEAX 00BEME OfHOH TPaMM-MOJIEKYIH pPasidIHHX T'a30B OIWHAKOBH
7 mpuMepHo paBHH 22,4 J. CooTBeTcTBeRHO 065eM OQHOH KHJIOrpaMM-
MOJIEKYJAH ras3a, 9acTO HA3HBAGMHIH KOIoMmojieM, pasem 22,4 M3.
3Hasg MONEKYJIAPHYI MacCy rasa, MOYKHO OIPeleNHTH ero IIOTHOCTH
no ¢dopmyiie
p=M/22,4. (11.23)

Y pasrnenue cocmoanus udeasvhozo zasa oGbenuHAET 3aKOHH DBoi-
na — Mapmorra u T'efi-JIroccara u cBasuBaeT MesKny coGoil 0OCHOBHEE
mapaMeTpsl rasa — [aBjeHHWe, TeMIepaTypy ¥ YHAelIbHHE o6beM.
Husa 1 Kr rasa aTo ypaBHeHHe BmBefleHo Hiamefi[poHOM B Ciefyio-
meM BHJE:

pv=RT uma pv/T =R, (I1.24)

rge p — JaBieHde rasa, Kre/cm2?; v — ynedsHHH 00beM rasa, M3/Kr;

T — abcomioTHAA TeMumeparypa, “K; R — rasoBasg IOCTOSHHAA.
Tlockonbky ypmenwHHIE o6beM rasa v = V/m, TO ypaBHeHHe

(I1.24) pna mo6oro kommdecTBa rasa (m, KI) IpHHAMAeT BHI

pV —mRT. (11.25)

1. 1. MeHpaenees cocTaBMI 5T0 YPaBHeHMe IPUMeHHTeNBbHO K 1
KHJIOMOJII0 HieaJbHOTO Trasa:

pVu=MRT, (11.26)

rpe Vy — ob6nem 1 kmmomons rasza, M3 M — MonexylsapHAsS Macea,
K.
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Iponssenerme M/ R= R Ha3HBAKT yHABEPCATBHON ra30Bod mOCTO-
arHo#. Benmanaa 1 pasMePHOCTh YHEBEPCAIBHON Ta30BOH HOCTOARHOMN
3aBHCAT OT TOT0, B KaKMX eJUHUIAX BLIDA/KeHH NaBICHME W 00bHoM
rasa. B Texmmeckoii cucreme epuunn upn p = 10 330 wre/m2, Vi —
=224v3nT=27315°K R = pVyu /T = 10 330.22,4/273,16 =
= 848 &rc-m/(mons-°C). I'asoBasa mocrosmHaa ompenenser paGory,
COBepIIaeMyi0 OJHAM KHJIOTDaMMOM WJIH OJHHM KHIJIOMOJIEM rasa Ipd
marpesarur Ha 1° C mpm Hemsmemmom paBieEmE. Eciam senmummy
VHHUBePCAJbHO Tras3oBoil HOCTOAHHOH DpasmeauTh HAa MONEKYIAPHYIO
Maccy KaKoro-imGo MIeajbHOro rasa, To HOJAYIMM 3HAUCHHE YAeNbHOMR
rasoBoll IOCTOAHHO} 5TOr0 rasa. JHAYEHMA YAENBHHX TasoOBHX Io-
CTOSHHEX HEKOTOPHX rasoB IpHBeleHH B Tabm. I.1.

VYpasmenmeM HiameiipoHa IIMPOKO HONB3YIOTCA LPH IEpecdeTe
xapakTepncTHk rasa. Tak, B TeXHHYeCKHX pacdeTax oOLIYHO omepH-
PYIOT cocToAHWeM rasa Ipm HopMambamix ycaoBusx (0° G m 760 mm
pT. cr.)¥ B pgpyrumx ciydasx, HaOpAMep IPH pacderax 3a MCIOIb30-
BAHHHI Ha o6beKTe a3, 06beM rasa 6epyT UpH CTAHJAPTHHX YCIOBHAX
(20° C m 760 MM pT. cT.).

WNa ypasmenuma (I1.24) ¢ ygerom Toro, uro R = const, MOKHO
sanncath p U,/ T, = p,ov,/Tey wmm p,V,/T, = p,V,/T,. Orryna

VH = Vp%' n Vc’r= o1 Pp ,._Ti. Tar Kagk Py = Pex =

= 760 mm pr. (?T., T, = 273,45 o " pTe,, = 293,15 °C, To MomHO
8amnCcaTh

. Pp . 273,'15 .
V=V, - 2 (11.27)
293,15
Ver=Vy gy =7 (11.28)

rme Vy m Vo — 00beM rasa COOTBETCTBEHHO IPH HODPMAIbHHX H
CTAHAAPTHHX ycioBHAX, M?% V, — o6meM rasa B paGodmx yciao-
BHAX, M®; p, — abCONOTHOEe [aBlIeHWe Trasa B PafOYMX YCIOBHAX,
MM pr. cT.; T, — abcomoTHaa TemmepaTypa rasa B pPaGoumx ycio-
paax, °C.

W3iomenHLie ragoBEe 3AKOHE B MOJHOH Mepe CIpaBefJUBLl JHIIL
INg upealJpHoro rasa. llopenenme ke peadbHHX ra30B HECKOJBKO
OTKJOHAETCA OT 9THX 3aKOHOB, IPUYEeM OTKIOHEHHA TeM 0olblIe, 4eM
BHIIE [AaBIeHAe Tas0B W HIUKe HX TeMumeparypa. HKosgduuumenr,
VINTHBAOMUA 3TH OTKIOHEHHUHA, HA3BKBAKT KOQPHUImeHTOM CiREMae-

MocTh 1 o60osmagaT 6yksoil Z. C yaerom Kosdpdunmenra Z ypasaeHue
(I1.24) mpmoGperaer BHL,

pv=ZRT. (11.29)
Ipu pasienmax o 8—10 Krc/cM2? OTKIOHERMA OT 3aKOHOB I'aso-
BOTO COCTOAHMA HEBEIUKHA M HPAKTAYeCKH MOTYT He NPAHAMATHECA BO

* B nopuBeneRAHX HEDKe pacdeTHHX Qopmyinax ¥ tabmumax, KpoMe 0coGo
OTOBOPEHHHIX cayYaeB, DapaMeTpH IPHEATH OPH HOPMajJbHBIX yCIOBHAX.
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BEEMaHNe. Ilpu Golee BHICOKUX NaBieHHAX, HAIPUMEp IPH TpaHCHOD-
Te rasa OO MATHCTPAJLHEHM TasolpoBojaM, Ko3QPEIHEEHT CIKEMaeMo-
CTH rasa HeoOXOJUMO YUMTHBATS.

Paccamrap mo gopmynam (I1.7) mpmreeHHBE DapaMeTPH COCTOA-
HHA UPHPOJHOTO rasa, MOKHO ompeneluTh Kod(HIuenT cKumae-
MOCTH Do HoMorpamme Ha pmc. 11.1.

VA T
Tnp=2,01 =

0,9 \§ /
N
I\
\

:
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;7 X\\ J? f
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13~
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Pumc. I11.1. KoapdumuenTs CKuMaeMOCTH TIa30B Z B 3aBH-
CHMOCTH OT OPHBEAEHHHIX TeMIEepaTypH I'np U JABICHHS
Pup OpE ppp << 8,0,

W3 dopmyam (11.29) Brrreraer, 910
Vz=2V, (I1.30)

rie V — o6mbeM rasa Ges yuera KospdumumeHTa cirmmaemocTm; Vz —
00beM Tasa OPH TOM Ke JaBIeHHN ¢ yIeToM Kospdummenra cxmMae-
MOCTH.

Muorme ropiodre rass H NPOZYKTH MX FOPeHUA HPH HEBEHICOKHX JABJICHHAX
MOryT pPacCMAaTPHBATHCH KAK CMECH HJCANBHHX rasoB, HE BCTYHAIIIAX MEKLY
coGOofl B XMMWYECKUO DPEAKIWH M HOAYAHAIOIAXCA BaKOHAM MPAJNHHHX Ta30B.
CoRWKEHHE® YTJIEBOJOPOJHE® rash, HAXOAAMUAECA B S3aKPHTOM COCYHEe, TAKKe
OPeCTABJIAKT CO0OM MEXaHMYECKYIO CMECh HECKOJNBKHX TrasoB, HO HAXONAMUXCH
O0HYHO B ABYX(a30BOM COCTOSIHMH, T. €. B JRHIKO ¥ NapoBoii gasax. PasmoBecue
HUAKOH ¥ mapoBok ¢gas obecmegnmBaeTcs Tem, 4TO NP JAHHON TeMIEPATYpe MKHN-
KOCTb HAXOZUTCA IOJ, FAaBICHWEM, COOTBETCTBYIONIAM YIPYIOCTH HACHINEHHEX
napoB 3Toi KupkocTH. CMech MOMeT GHTH 3ajaHa:

a) 0GBLeMHKMY JOJAMYE 7, T. &. 06'HEMAMH OTHEIbHHX Ta30B V;, OTHOCOHHRMH
K obmemy obmemy emecm V: ry = V. [V; ry = V,/V; .. .;r, = V,/V, npaveu
ntr+. . Fm=1;

0) MONAPHEIMHA JOJAMH, T, €. OTHONMICHHAMH 9IHMCIA KAAOMOJEH OTHEAbHHX
KOMIIOHeHTOB cmMecH M, K o6memy wnciy Kujomonei cmecm M, 4TO JjiA HAEANh-
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HHX Tas0B TOKAECTBEHHO 3aJaHMIO CMECH OOHOMHEME NoaAME: M,/M = VV =

= ry; Ma/M=V3/V=ra; .oy Mﬂ/M= Vn/V= rns
B) MACCOBHIME JOJIAMH, T.€. OTHONCHHAME MACCH OTAGABHHX rasoB G,
K obmeit Macce cuecn G: G,/G= g1} Go/G=gy; . . .; Gu/G = g,, upmuem g, +

+ggt ... Fga=1.

Baxon J[arvmona yCTAHABIHBAET, YTO AABIEHUE CMECH HuealbHLIX
rasoB PaBHO CyMMe JlaBJeHHH OTHENBHBIX Ta30B, 00pasylmux cMech,
T. . CyMMe MX NAPOMAABHKX Aapienuil. [lapuumaneHBIM gaBlermeM
HA3HEBAETCA [aBleHNWe, KOTOPOE HMeeT BXOJNAMMUA B COCTAB CMECH
OTHEeNBHEA Tas B o0beMe cMeCW W IIpW TeMImepaTtype CMecH.

P=pi+pot .. -4 D (I1.31)

rne P — o0mee pamieEWe CMeCH; pq, Dgy - - -, Pn — HADUHAATHHEE
IaBJeHNS KOMIOHEHTOB CMECH.

IlapnmansHoe faBieHWe KaKA0T0 KOMIOHEHTA CMECH OIIPefleINTCsH
o ero 06’beMHOMY (MM MOJNSAPHOMY) CONEPIRAHKIO B CMECH:

pr=r1P; pa=rsP; ... pa=r,P. (11.32)

MNuave rosopsa, Kamguil KOMIIOHEHT, 3aHAMaf obmumit o0beM Bceit
cMecH, HMeeT JaBJIeHWe, COOTBETCTBYIOMEe ero fojie B TasoBOH cMecH.

Msorga B pacderax OHEPUPYIOT TAK HA3HBAEMHM IapPIUAILHEEIM
00peMOM KOMIIOHEHTa CMECH, IoJ KOTODHM IOHHMMAeTcs ToT o00BeM,
KOTOPH# 3aEMMAN OB 5TOT KOMIOHEHT HDHU NABIEHUH W TeMIeparype
cmecun. O6mmit o06bem rasoBoil cMecm paBsed CyMMe HapIUATXBHBIX
0656MOB KOMIIOHEHTOB, COCTABIAKNIMUX CMeCh, T. €.

V=-‘V1+ V2+. . .—I— Vﬂ' (11-33)

Iapumanpaei 06beM KajKIOTO0 KOMIIOHEHTA I'a30BOM CMeCH ompe-
gelurca Ho ero o0beMHOMY (MM MOJADHOMY) COJePIKaHHI0
B CMecH:

V1=7'1V; V2= 7'2V; .. .; Vn=l”,,V. (II.34)

Cpemass mIOTHOCTH CMECH HMEAJNLHHX I'a30B
pcmzrlpl+rzp2‘|‘ oo o Tu0n, (1135)
e rq, r'sy - .., I'n — 00BEMHOE (WJIM MOJIAPHOE) COfeprKaHMe KajK-
AOr0 KOMIOOHEHTA B CMECH B JIONAX €AUHUIN; Oy, Pgy - - «y Pp — MIOT-

HOCTH KOMIIOHEHTOB CMECH.

Cmecu CKHMKEHHHX Ta30B B 3aKDPHTHX COCYNaX, KAK OTMEUANOCH
BHIDG, Haxonarca B jsyxdasoBom cocrogHmu. CocTaB W maBienne
CMeCH HACHIMEHHEIX IapOB HAJ| JKANKOCTHIO OYAYT 3aBUCETH OT COCTABA
¥ KOHIEHTpamyu KOMOOHEHTOB RHAKO#H ¢asel cMecw. B atom ciayzae,
KaK W 7 Ta30BHX cMeceii, o0Mee AaBjieHWe WapPOB paBHO CyMMe
HaprualbHEX JAaBIeHWA KOMIOHEHTOB, BXOIAMUZX B CMechb, T. €:
cupasegnuea Gopmyna (I1.31).

3akon Payss ycramaBimBaeT, 910 HAPOUHANBHOE AaBJeHHE Iapa
KasK[oT0 KOMIOHEHTA KUAKOM CMeCH PaBHO ympyrocTu mapos ero
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B YHCTOM BHUJe IPH JaHHOI TeMIepaType, YMHO;KeHHOH Ha 00beMHYIO
(AN MOMADPHYI0) KOMI0 3TOTO KOMIOHEHTA B jKuUAKOH dase:

pi=TiPi, (11.36)

rfle p, — OapuuajibHOE [aBjJieHHe NapoB KOMIIOHEHTa i B cMecH;
P: — YUPYTOCTh HAapoB YHMCTOrO KOMIOHEHTa i; r; — obbeMman (dnm
MOJISIpHAA) [oJas KOMIOHeHTa i B JREAKod (ase.

Ecnm mapecten o6heMaHl (MM MOIAPHEI) cocTas RHAKo# cMecH
B J0NAX eNWHHNB!, TO CPEAHAA ILIOTHOCTH CMeCH

O =T10 7305+« o TH00, (11.37)

roe ri, rs, . .., r'n — o6beMaoe (WM MOJISIDHOE) COMlePAaHHe KajK-
’

JOTO KOMIIOHEHTA B CMECH, NOJM eNAHWIH; P71, Og, - - -y Pn — ILIOT-

HOCTH KOMIOHEHTOB, BXOJANIAX B CMECh.

IIpruep 1. OnpegennTh OTHOCHTeNHHYIO IJIOTHOCTH IPONAHA IPH HOP-
MaJbHHX YCIOBHSAX.

Pewenue. Ilo gopuyae (I1.23) maoTmoCTs Hmpomama pg gy = Mg, /22/4 =
= (12.3 4 1-8)/22,4 = 1,97 kr/m®. OrTuocuTeNbHASA HJIOTHOCTH NPONAHA WO
dopuyre (I1.12) s = py 5 /1,293 = 1,97/1,293 = 1,52.

IIpumep 2. OupefeanTs OIOTHOCT: BOSLYXAa OPH HOPMAJbHHX YCJO-
BHAX, IPUHSB, 4TO OH COCTOHT m3 cmecu 79% asora u 219% kumcaopona (wo oGBemy).

Pewserue. Mo dopmyane (I1.35) nnoTrOCTs Bo3gyxa (LIOTHOCT a30Ta M KHCIO-
popa Bosbmem no Tabu. 11.1) p, = ry oy + rg 0, = 0,79-1,25 4 0,21.1,43 =
= 1,293 xr/m>.

Nprwvep 3. Tasopuil cueTamk Opm alCOMIOTHOM paBieHEA 4 Krc/cm?
u remoepatype 10° C mokasan pacxop rasa 12 000 m3. KakoB pacxom raza mpm
CTaHZAPTHHIX YCJIOBHAX?

Peuwenue. PaGoume napaMeTps rasa (ms ycnoBma): pp = 4 krcfem?; Tp =
= 283°K *; ¥V, = 12 000 m®. Pacxoff ra3a Opy CTAHJAPTHHX YCJIOBHAX IO (gop-
uyne (I1.28) Ver = 0,383-12 000 - 7223'4 — 49 600 13.

IMHpumep 4. TasoupoBopy Bmyrpemamm pgmamerpoMm 400 MM = gamEOR
1500 u 3amonmen metamomM. ONPERENATHL YTEUKY Ta3a, €CIA H3OHTOYHOE HAYANBHOO
HAaBxenre rasa 7,5 kre/cm? npu 20° C, a KoEegdoe ma3GHTOIHOE NABJIEHNEE 5 KIc/cm?

opu 10°C.
2 . 042
Pewenye. TeomeTpmaeckuir 06seM rasomposoga V = nD L= 3.44-04 X
=1500~+188 m3. HauapEse napaMeTPH rasa: pyaq="7,5-+1,033=8,533 xrc/cm?=
= 85 330 rre/mM?; Tyaq= 20 + 273 = 293° K. HagannbEO€ KOJHYECTBO Ta3a

mo gopuyne (I1.25) myaq = g"a“q= (84%5/152%4)1 8293 = 1033 xr. Kogeunxe

T
DAPAMOTDH rasa: Prox=5-- 1,033 = 6,033 krc/cu® = 60 330 Kre/u?%; Tyon= 10--
- ° ___Pxon 60 330 - 188
+273 = 283° K. Homeunoe KOJMIECTBO ra3a Myoy = RTwon — (348/16.04)-283

= 757 kr. ¥Yreuka rasa Am = 1033 — 757 = 276 xr, mam AV = Am/p =
= 276/0,72 = 384 m3.

lIpanMevwannme. 3gageHEme rasoBOil NOCTOAHHOM
MOKHO B3ATh m3 Tafa. 1.1,

* 3mech W B fAaJibHEHIINX NpaKTHIeCKHX pacyeTaX sHAYCHWE TEMIEDATYPH
T = 273,15 °K oxpyraemo pmo 273 ®K.
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Mpumep 5. B rasoopoBoge HESKOr0 [aBJeHHA HaxoguTca 3000 M3
rasa ¢ remmepaTypoit 25¢ G m oTHOCHTe bROH BaaREOCTI0 50% . CKOIBEO ofpa-
syeTcss KOHAGHCATA IPH OXJaKICHHH Tasa mo 5° C?

Pewenue. Cornacuo Ta6x. I1.2 opm 25° C MaKkcmmanabHOE COpep;KaHMe HACH-
MEEHOT0 BOAAHOro napa Gy = 23 r/mM®, ci1enoBaTe bHO, IPH OTHOCHTEIHLHOM BJIask-
pocT @ = 509% daxTmdeckoe Baarocosiepikamme no dopmyne (II1.16) G, =
= 50/(100G;) = 11,5 r/m®. IIpw oxaaxpenmm fio 5° C B rase B BHje mAPOB OCTa-
geTca Biarm (cM. Tabm. I1.2) G = 6,84 r/mM3, a ocraibHas BOAA BHOANET B BHJE
KOHJIeHCATa, T. €. gyxony = 11,5 — 6,84 = 4,66 r/u®. Ofmee KOAMIECTBO BHIAB-
mero KompeHcaTa Gyony = 4,66 . 3000 = 13 980 r, mam oxomo 14 a.

Mpumep 6. l'azoBas cmecs mmeeT ofvemnnni cocras, %: CH, — 88;
C,Hy; — 6; C3Hg — 4; Ny — 1,5, CO, — 0,5. OnpepesaTs napnaajibaLe AaBje-
HAST KOMOOHEHTOB cmecm mpm 6 Krc/cm2.

Pewenuye. Tlapopannasie JaBIeHEs] KOMIIOHEHTOB IIPONOPHUEOHAILAK AX 065-
emAoMy copepxammo B cmec. ITo gopmyme (11.32) pqp, = 0,88.6 = 5,28,
Pe,u, = 0,06-6 = 0,36, pom, = 0,04.6 = 0,24, py, = 0,015-6 = 0,09,
Pgo, = 0,005-6 = 0,03 rc/cM?.

Dprwmep 7. OupefesnTh HASMIYIO B BHCOIYO TemjoTy cropamma 1 a3
CYX0T0 TPHEPOAHOIO rasa ciaefywmero o6memHoro cocrasa, %: CH, — 98,5;
CﬁHG _ 0,5; CsHs - 0,1; N2 _ 0,9-

Pewenue. 1lo opmynam (11.13) u (II.14) gmsmasa Temmora cropaEma Qy =
= 85,5-98,5 + 152.0,5 + 218.0,1 == 8520 Kxax/M?; BHCIIAA TEIJIOTA CLOPAHAA
Qn = 95.98,5 + 166,4-0,5 4 237-0,1 = 9464 rramn/m>.

IIpumep 8. Onpemeants 00'eM IPHPOAHOTO rasda TOTO 3Ke COCTABA, ATO
B npmMepe 7, npm HOpMaubEHX ycaoBuAx (0°C m 760 MM pT. cT.), ecam mpu
20 ®re/cvm? m 10° C o6Bem rasa 50 mS.

Pewenue. Mo gopmyne (I1.27) o6semM rasa mpm HOPMAJLHHIX YCAOBHAX (€3

2
yuyera KoaoddmmenTa crmmaemoctn V= 50.20- ‘72'2';5 =963 M3,

IOnaa onpemenenna Bejwampn Koaddmomenrta c:xmmaemoctm mo Tab. I1.1.
BHOVCHBaeM KpHTHYECKme mapameTper cvecw: pua CH, Typ = 273 — 82,1 =
= 190,9° K; pwp= 45,8 xrc/em?; mua CoHg Typ = 273 + 32,3 = 305,3° K;
Dxp = 48,2 rre/em?; pas CaHg Ty = 273 + 95,7 = 368,78 K; pxp = 43,4 Krc/cm?.
C y9eToM cOmep:kaHUA OTHEJbHKIX KOMIIOHEHTOB B Fa30BOM CMECH CpeIHEKDPUTH-
yecKkme  Temmeparypa u pasmenme T, = 0,985-190,9 4- 0,005-305,3 +
-+ 0,001-368,7 = 189,9° K; pex = 0,985-4(5,8 -+ 0,005-.48,2 + 0,001-43,3 =
= 45,3 xrc/cm?. Ilo dopmynam (I1.7) mpmsesennme mapameTph cmecm T, =
= 283/189,9 = 1,49 =~ 1,5; pup = p/Pex = 20/45,3 = 0,44. Mo mnoxnyuenAHM
IAHHKIM, I0JL3YACh rpadukoM Ha puc. 1.1, ompemensem, 1To KoapdunumenT cixm-
maemocte Z = 0,97.

O6BeM rasa UpH HODMAJBHKIX YCIOBHAX C yueTom KoadpdummenTa Cimma-
emoctr no popmyane (11.30) ¥V, = 0,97.963 = 934 m3.

13 npmmepa BmpHO, uTo gaske npm 20 krc/cM? K03)PUNUERT CRAMAEMOCTH
OAMBOK K eMHUNE, MOPTOMY B NMPAKTHYECKUX pacdeTax FOPOACKAX rasOompOBOKOB
¢ ZaBaenmem B HAX He Gojee 12 Krc/eM? 3TOT K0a(PUIMEHT MOKEO He YIHTHBATH.,

§ 1I.4. JImarpamMMBl COCTOAHMA C:KHKEHHBIX Ta30B

Ilpwm npoeXTEpPOBAHEE B SKCIIYATANKNE YCTAHOBOK, HOTPeOIIAIOMIX
CHUKeHHH Tas, Heo0XOJEMO 3HATH B3aMMOCBA3b PABIMIHBIX Hapa-
MeTpoB rasa. C JomycTEMO# [JiA OPARTHKH TOUYHOCTHIO 3TO MOMHO
cenaTth mo guarpammam cocrogrua (puc. 11.2 u I1.3). Ilo aum MoskEO
oupeAeldTh: YHPYIocTh HapoB UPHU [NAHHOHW TeMueparype, maBleHHe
meperpetnx mapoB (razoBo# (ase) OpHM NAHHEX YCIOBHAX, YAGIb-
HEH# 00beM B IVIOTHOCTH JRUNKOH, mapoBolt m rasoBoi ¢as, mX Tem-
nocofep:kanme (PHTAJABOHIQ), TEINOTYy mapoofpa3oBamEmsA, CTEHeHb
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CYXOCTH M BIAKHOCTH IapoB, paboTy CiRaTHS KOMIPECCOPOM W IOBHI-
meHne TeMIIepPaTypPH NPH CKaTud, dPPEeRT OXTaKeHASA KUIKOCTH U
rasa IpPH CHEKeHAN NABJCHAA (IPOCCETMPOBAHEM), TEIIOEMKOCTb
OPH IOCTOSHHOM JaBJeHHH M HOCTOSHHOM 00heMe, CKOPOCTh HMcTede-
HEA Ta3a W3 CONeJ Tra3oropelOYHBIX YCTPOMCTB.

L_ &
T T X T \! —
4 RO B ST T
\ 3 re \ 4 1 ~
N Te \ L E ~
2 ¥ A W T VN oL 0z ™
hil A/ T smuk 3
L \ R } =~
X é ‘—-‘.r‘:“S:q\— \ lt‘ A \ﬂ | | i S
1 ot 28112
Cfkemeisiem s L Nl
A/ 3L N 5 N W b 1 R
A S S B A e S VWS : g
P Y~ ], Nz 1 S
SRS P e S 2
B PN
é\ﬂ AV HIN N '\’: - \‘ \;‘ \loZ \‘ S o
2 g SR v e
ﬁﬁ'f’é IR Sie o ohep s E
N ~ i H NG A =
TN H NS L] ] \ =)
<l RAEN NI ‘W*-\im\k\'\\ N ~PCT T\, &
SRS U DN SZRe NR TTN S 8
Z BN \S- % §<\QFE}S:"\‘ r X~ [~ (1 r Nl o
200 3 & = LN RSN SN S =
?\‘Q & AT \\*_ R °§§\\\S\1[\]:L:R\Nj\\ %";@E‘ﬁ.\\‘ §
fZN P a5 N ~] S
SR N | N N A NN &
SO N SN RS NSNS G IS -
N 977 1] L] NS L\\\ =2 S
S I~ L N
S ORISR NI NRNRRRS t::zo=\§g§ at
. - H - ST .
12 (07}\\ \\,\Z (l:s”“h‘\ r N TR SS e «
- ~ X 2 R SC N Syl
"/0@ = N o5 : ~ \\\\T 3 Jai%:\sa =
D ——— N P ™~ MRS ] 3
] % SR SRR ey 8
\?,0\_ S— fé\\\ \“T N \}:\ T 3 s N =%
S 27NN N AR S s RS VR i N
s — SN N T SR
-’:C ”\é’/\ 99’00‘301_(.)[7 = N \\ S N w::\@\ ~ :Q
e N A A TuAs VIS
—— 1204000+ } >
N s s A NG S
o — e — L [ ~L7 =
N N R RPN N RN
S L IENEN L uoop=a- 1T NS
SSREE S 8§ Seenew v o N 238558 8

JlmarpaMMy COCTOAHHA CTPOAT HA HOJYIOrapu@MUOYECKOR CeTke
I3 TOPH3OHTANBHHX JHHAN MDOCTOAHHOTO aGCOJITHOTO MABJICHUSA
(m306ap) W BePTHKAJBHHX JIHHANA NOCTOAHHOIO TEIIOCONEPHRAHAA
(asoomTaxsm). HupHo#t nwHWEH, nenameir gmarpaMMy Ha TPH JaCTH
(em. pme. I1.2 m I1.3), BHeneHa morpammyHas KpUBAsA, B BepIIAHE
KOTOpPOH HAXOAUTCA TOUKA, XapaKTepHsyOmas KpHTAIECKHe Hapa-
MeTpH COCTOSIHMA Tasa. J0HA HAj JeBOi BeTBhI0 HOTPAHWIHOH KpH-
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BOH XapakTepusyeT RKMAKYI0 (asy, Haj NpaBoii -— rasosyio ¢asy,
a 30HA MEKIY BETBSAME — IAPOKHIKOCTHYIO ¢Mech Tasa. JIMHHH 1O-
CTOSHHHX TeMmepaTyp (#30TepMmu) oGosHaderns mubpamn —30, —20,
—10, 0°C = 7. p., TpEYEM H3OTEPMA, HPOXOAAMAS UePes TOUKY
KPATAYECKOTO COCTOSHMs, COOTBETCTBYET KPHUTHIECKOH TeMOmepaType,
BHIIE KOTOPOW ras HMKAKMM [aBlIeHEeM He MOKeT GHTH NpeBpamen
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Puc. 11.3. Jlmarpamma cocrogausa n-Gyrama.

B JEHMIKOCTh. JIMHAE TOCTOAHHHIX YHEIABLHHX 00DBEMOB JKHAJIKOCTH,
HACHINEHHOTO M IleperpeToro mapa (M30X0pH) 0603HauUeHH GYKBOE D,
a OyKBoil £ — nuHEH TOCTORHHOA cyXocTH Hapa. Jluamm mocTosHHOR
saTpormmu (ammabaThl), ©o0o3HaYeHHLe OYKBO# S, XapaKTepH3yIOT
TeOJIOBYI0 PEEPrui0 rasa. llpm pacdere mpomeccoB Ha jguEarpamMmy
HAHOCATCA BCIOMOTATEIbHEIE JIHHWH.

Hpumumep 9. OnpepennTs NIOTHOCT: HApOB (yTaEa OpHM HOPMAaJAbHHX
yexoBaax (760 mm pr. ¢r. mw 0°C).

Pewenue. To puc. 11.3 onpepesaenm, 4o Touka mepecedenns us06apH Pae=
= 1 rrc/em? ¢ msorepmoit £ = 02 C gaxopmTcs B 30He Ieperperoro oapa u
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COOTBETCTBYIOINWHA OTOH ToYKe YHEAbHEE 00BeM mapoBoi ¢asm vy =
= 0,37 M3/kp. UckoMas DJIOTHOCTh HAPOB IPH HOPMAJILHHX YCIOBHAX Pn =
= 1/v, =1/0,37 = 2,7 ur/u3. HaififeAEOe 3HAICHAE IJIOTHOCTH COOTBETCTBYET
fAampeM Tada. 11.1.

II pmwmep 10. OnpegennTh yOpyrocTh HACKHINEGHHHX NAPOB, HX IJIOTHOCTH
@ IUIOTHOCTH JKuAKON ¢asw mpomama, Haxofsameroca B Gammome mpm 10° C.

Peuwenue. Ilo pme. 11.2 Haxomumu TOURY HepecedeHHsa msoTepMmul ¢ = 102 C
¢ IOrpaEMYHO KpmBOX HachmIeHHOro mapa. Ilo msoGape, mpoxopameit gepes
HAUJEHRYI0 TOURY, OOpEfeifeM, UTO MCKOMAA YOPYTOCTh HACHIIGHHHX HApoB
Pu = 7,0 xrc/cm?.

B »Toit e TOYKe MO JAHAAM HOCTOAHHHEX YASAbHKX 00BEMOB YACJLHKA 00BeM
napoB vy = 0,075 M3/Kr, a B To4Ke NepeceyeHHsa udoTepmsl ¢ = 10° C ¢ morpammy-
HOM KpHBOil kuaxoi (asil ee ymeabmedi 00BeM vy = 0,00196 m3/xr. Hcroman
IIOTHOCTh MpPOOAaHA AJIS nagonoﬁ dasut pp = 1/0,075 = 13,3 wr/M®; naa xmaKoM
dasu px = 1/0,00196 = 510 xr/m3.

Hprmmep 11. OmpeneanTs CKPHTYIO TEIIOTY HCIAPEHHS KAFKOTO IPO-
maga JJasA ycmoBmit nmpmmepa 9.

Pewenue. B Touke mepeceunnd m30TePMH ¢ = 102 C ¢ morpaEH4HOH KpHBOI
SKEKOI (ask 66 TOMIOCONOPIKAHE® i = 30 KKaa/Kr. B TouKe mepeceueHnA Toi :xe
A30TepMK ¢ NOPPAHAYHOR KPWBOHl HACHINEHHOTO Hapa TeNJOCONepP/KaHTe HACH-
mMeHROre mapa ip = 116 kkaa/kr. CkpHTas TemnoTa HCHADOHHA NPONAHA LPH
10°C r = iy — iy = 116 — 30 = 86 rrax/Kr.

Mpruep 12. Hachmenrnii nmap mnpomama ppocceampyetea ¢ 10 fo
2 xrc/cm?. OnpexeanTs yxeabHEN! 06H6M OAPOB B KOHIE IPONECCA B CTONOHb 0XJa-
AAeANS UX 34 CYeT J[POCCEIMPOBAHMA.

Pewenue. Ha pmarpamme pmc. I1.2 mpomecc gpocceampoBagdsa IPOHAET OT
HaYaJAbLHON TOYKH HA IOpecevenan n3o6aps p = 10 Krc/cm® ¢ morparmIn0i KpuBOX
HaCHIIEHHOT0 Iapa 10 JHHHH IOCTOSHHOTO TeILIOCOAep:KammEsa i == 120 KKam/Kp
B0 KOHEYHOH TOYKH IEPeCeYeHHsA DTOH M309HTAILIN C H306apoil 2 Kre/cM?. Yaens-
HHI 00BeM DAapoB B KOHOYHOH Touke vy = 0,27 m3/kr,

Crenent oxaaKeHNA rasa ONPEeIATCH PASHOCTHI0 TOMIOPATYD 6r0 B HAYAaJIb-
HOM W KOHeYHOR TogYKax mpomecca, T.6. At = 272C — 82 C = 192 C.



I'nasa III

I'a3oBBIe TTPOMBEICJIIEI
¥ MATACTPAaJbHEIE I'a30IPOBOJIHI

§ IIL.1. Cxema cGopa H Tpamcmopra rasa

PaccMorpum cXeMy TPAHCHOPTA ra3a OT CKBAKAHEL 10 Topoja-
motpeburens (pmc. II1.1). T'a3d m3 cksamum / mo ra3ompoBOjaM 2
mocTymaerT Ha rasocGopHLI WYyHKRT §. 37ech 3aMepsAercs KOJMIeCTBO
rasa, DOCTYHOHBIIET0 OT KasKk0f CKBaJKWHHE, H B CeHapaTopax Impo-
A3BOATCA IPy6as OYMCTKA er0 OT MEXaHHMYeCKHX IMPHMEced W Biard.
Ianee mo mueiify 4 ras wepes OOPATHHI KJIamaH MOCTYHaeT B raso-
COOPHBI HPOMEICIAOBHA KOJJIEKTOD J, KOTODHI B 3aBHCHMOCTH OF
PACIOJIOKEHAA CKBAKUH Ha HPOMBICIe MOKeT GHTH AUHEHHKM, KOJNb-
UeBHM WM JydeBhiM. Ha roJOBHEIX COOPYIKEHHAX 6 ras TIHIATENBHO
0CYINA0T W OYMIIAI0T OT BpefHEX, 6aJIAaCTHHX W MeXaHAYeCKHX Ipu-
Meceil. 3pech sKe B HEro BBOAAT OJOPAHT AJsA NPHAAHHEA 3amaxa.
Iocne Tako#l mofTOTOBKM ra3 HAaUMPaBAAETCA B MarACTPAaNBHLIA Ias3o-
mposoy, 7. ]Iy mpeoyoNieHng CHN TPEHHA W MECTHHX COHPOTHBIEHMIA
B TpyGompoBOJe M HOjMiepsKaHuA B HeM [aBICHHS Ha 33/[aHHOM YPOBHE
Ha Tpacce rasomposopa depe3 kakpsie 100—150 kM coopysxawrea
romupeccopasie crapmuu (HC) §.

Oco60 OTBETCTBEHHLIMH yJACTKAME MAITCTPaJbHOIO Ta30IpoBOfia
ABIAIOTCA Y8JIH TEpPeXoj(0B uepes jKele3HHe NOPOTH, PEKH, OBparm
u pyrue npenarctensa. OQuHE U3 TAKHX Y3JI0B — [BYXHATOUYHHI mepe-
xon 11 wepes pexy — moKa3zag Ha cXeMme. I{ MarmeTpajbHOMY raso-
OpPOBOJY MOTYT OHTH MOAKIOYEHH OTBETBJEHHA OT TOJOBHHIX
COODPY:KeHHMH Apyrmx ONH3K0 PACHIONOKeHHHX mpomuicaos. Ilepenada
rasa @3 MaTHCTPAIBHOTO Ta301IPOBOJA B TOPOJCKEe ra3osrie cetn 10
OCYIECTBIseTCA uepes rasopacupenenmrensuse crammmum (IPC) 9.
I 15 BHpaBHMBAHES HePAaBHOMEDHOCTH MOTPebaeHAS rasa TOPOJAME H
HaceJeHHHIMY NYHEKTaM4 BOAn3r GOJBIIAX TOPOMOE jKelaTeJbHO EMETh
3amac rasa B XPAHHIAIAX.

Ha pme. II1.2 noxasana cxema moJ3eMHOT0 ¥ HaseMHOT0 060pyRo-
BaHuA cKkBakmEH. [log3eMHEaa 9acTh cocToUT U3 0GopyRoBaHAA 32604,
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CTBOMA CKBAMKWHH M ONYINEHHHX B Hero oHTaBHHX Tpy6. Hasemmasn
9acTh PasMemIeHa HA YCThe CKBAKEHH ¥ IpeficTaBiader cobofi 06BaA3KY
PTOT0 YCThA KOMIJIeKTOM (OHTRHHOU 3alOPHOH apMatypsl, obecme-
IHBAmMEl BO3MOKHOCTH 0T0ODA Fasa H3 CKBAKHHH M OCYMeCTBIE-
HUA KOHTPOJA 33 Pe/KUMOM ee BKCILIyaTaIHH.

CoBpemenmas TexHHKA GypeHHs N0SBoJAeT GYPHTH CKBAJKHHH HA
ray6mes go 15 M. IInmacroBbie faBieHwWsi B ra30HOCHEIX TOPH30HTAX
3aBECAT OT TAYOUHE HX 3ajJeTaHUA N KoJeGI0TcA 0T HECKONBKEX
JECATKOB [0 HECKOJIBKMX COTEH KHJIOTPAMM-CHJIH HA KBAaAPATHHH
cagTumerp. HeopmHakoB CcoCTaB Ta3za DasSIMYHLIX Sajleked, W TeM
60Jlee HEONWHAKOBH CTPYKTYPH HOpOJ, B KOTODHIX OypsTcs CKBa-
JRUHBI, 8 MOITOMY U KOHCTPYKOHH CKBAYKHH Da3JIHIHEL.

e

Pmc. 111.1. Cxema cBopa m TpaHcmopra rasa.

B mpeacraeinenHoit Ha pume. II1.2 mpocreitme# cxeme CKBaKHHH
mokasana obcagHas KOJOHHA §, IPe0OXPaHAKNIAA CTBOJ CKBAKHAHE OT
00Baf0B MOPOMH ¥ NPOHAKHOBEHHS LJACTOBOH BOx. B rayGoxmx
ckBakmHEAX ofcajgHas KOJOHHA MMeeT TeJeCKOIMMYecKOoe CTpoeHue M3
Tpy6 IBYX-TpeX AEaMeTpPOB. 3a30p MEKAY HODONOH M HADPYKHEIMHE
cregramMn 00cafgHBIX TPy, 0coGeHHO Ha CTHIKOBKEe Tpy6G pasHOrO
omaMeTpa, VILIOTHEH IEeMEHTHHIM pacTBopoM. Hms obcammoil KOMOHHM
onppaercs Ha IEeMeHTHHE 6Gammar 7.

O6opynosanue 3a60s CKBAIKMHBI 3ABHCUT OT XapaKTepa mOpo]i, 8
KOTOPHX CJIoKeHa mpm3aloiiHag 30HA HPOAYKTHUBHOTO miacta. Ecam
OHA CIIO}KeHA M3 KPEOmKHX IOPOJ, TO HEIKHIAA JaCTh KOJOHHELI 06eaj-
HHX TpY0 ¢ Hpo0ypeHHHM GalIMaKOM PasMemaeTcs MOJ KPOBIeil mpo-
AYKTHBHOTO IJIACTa W Ta3 HOCTYHAaeT B CKBAKHHY 9epes OTKPHTHIA
38601 obcammo#l KojoEHE. Ecum ke nmpmsaboitHasi 30HA COCTOHT H3
HeyCTOHIHBHX DHXJIBX HOPOJ, T0 o0cafEasd KOJOHHA HPOOYCKAETICH
Yepes BCIO TONIY NPOJYKTHBHOTO IJIACTAa H JJIA IOCTYNA T'a3a B CKBa-
JKEHY HEJRHAA 9YacTh 00camgEod KOMOHHH OePQOpEpPyeTess MmYJIeBHIM
snexrTpounepdopaTopoM.

TIpn grKeHNE rasa ¢ 32604 K YCTHIO CKBAKIHE ¢ GOJBITEME CKO-
pOCTAME OCEOBHAA BKCIIyaTallIOHHAsl KOJOHHA o6caguHX TPy6 BCIes-
CYBYe BEHHOCA MEXAaHWYECKHX HPEMeCed MOKeT MOIBEePTHYTLCA 2PO3H-
omEOMY (a DpE COfep/KaHMH B Iasde CepOBOJIOPOJA ¥ KOPPO3MOHHOMY)
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Puc. 111.2. Cxema Ta30BOj CKBAaKWHE,

1 — BammaK; 2 — mepdopanaa, 3 — KOJAOMHA o6camHEX TpY6; 4 — MeRTpYGHOE HDPOCT-
PAHCTBO; § — KONIOHHA (OHTAHHHMX TPYOG; 6 — KpeCTOBHHA, 7 — mepexoNHad KATYINKA;
8 — KODeHHAs BalBWKKA, 9 — TPOMHAMWK, 10 — OydepHas samsmmkxa;, 11 — Oydep; 12 —
MaHOMeTp, 13 — peryimpyiommit mryuep; 14 — paGo9as BHKugHAA CTPYHR (ORTAHHBIX
wpy0; 15 — TepMomeTp; 18 — palouwas BHIKAIHAA CTPYHA A3 MeKEPYObA; 17 — HEMEHT.



paspymerun0. IlosToMy BHIXO, Tasa W3 CKBAaKHHH OCYIIECT-
BIAETCH Uepes3 KOJOHHY (OHTAHHHX TPYD, OMYCKAaeMHIX B KOJOHHY
obcagapx TPy6 moutm o 3aboA. [l1a BOSMOMKHOCTH peMoHTa HIH
3aMeHH KOJOHHa (OHTAHHHX TPY06 COOHpaercs W3 NEIBHOTAHYTHX
Tpy6 muamerpos 11/,—4" Ba pesnbe.

Verbe rasoBoit cxBasKmHH obopynyercs (oHTaHHOM apMarypoii,
MMelomell HasHauYeHne:

1) ymepaTh B HOABEIIEHHOM COCTOSSHEH (OHTaHHEE TPYOH;

2) cospaTh TepMETH3ANMIO MEJKIY KOJOHHAMH obGcajgubnx u (oH-
TaHHHX TPYO;

3) ofecmeunTh BO3MOIKHOCTD FOOHYA rasa M3 CKBAKAHE HE TOIBKO
no ¢onranHbiM TpybaM, HO IPH HEOOXOXHMOCTH M W3 MEKTPYOHOro
IIPOCT PAHCTBA;

4) ofecmeYETh BO3MOMKHOCTD HCCIE0BAaHMA PeREMA SHKCIUIYaTa-
OUM CKBAa/KEHEL C 3aMepOM OCHOBHHX WapaMeTpPOB COCTOMHHS rasa.

Hpencrapnennaa ma puc. [11.2 HecmoxHass TPOUHMKOBASK OMHO-
sApycEaa (oHTaBHas apMaTtypa B JOCTaTOIHOM Mepe OTBedaeT Hepe-
YACAEHHKM TPe0OBaHUAM.

IIponsBofmTeIEHOCTS Ta30BOM CKBa/KWHH, WIH [eOHT, B3aBHCHT
oT paApa axkTOpoB W IpeKJe BCero OT PasMepPOB rasoBod saneu,
IVIaCTOBOTO [ABJIeHHA B Hell, XapaKTepa cHJ, BH3HBAIOMUX ABIKeHUe
Tasa B miacTe K 3a00K CKBAKWEHH, M Ap. MakcmMalabHO BO3MOKHYIO
TIPOM3BOJIMTENBHOCTh CKBAa)KEHLH HPH BHOpoce Taza B armocdepy
9epe3 MONHOCTHIO OTKPHITHE 3aABIIKKE Ha POHTAaHHON apMaType Hash-
BaT cBoOomEHM ne6uroM. On 9acTo JOCTUraeT HECKOABKHX MAJIIHO-
HOB KyGoMeTpoB rasa B CyTKE. OiHAKO OIpA TAKOM HHTEHCHBHOM 0T00pE
Tasa W3 CKBAKAHE MOJKeT IIPOM30ATA paspymenne miIacTa, HapyuleHue
€ro rasompoHANASMOCTH, 00BOHeHHEe Hpu3aboiiHO# 30HK HIH Paspy-
meHne caMoil ckBaskuHb. IloaromMy 06HTHO [ CKBaKEHE YCTaHAB-
IABAIOT OOTEMAJIBHEN paboumit mefmr, me mpepnmanomuit 20—25%
c¢B00OMHOTO.

Perynuposanne nebura rasa H ero JaBJI€HUs HA CKBajKHHE HENb3A
OCYIeCTBIATh B33ABIIKKAMH, TAK KAaK OHEH OHICTPO paspymaroTcs.
Takoe peryimpoBaHWe OCYIMECTBIAETCH NPOCCEIUPYIOITAMH IOTYIe-
pamz 18 (cm. pme. II1.2) mocrossHHOTO WM H3MEHSEMOTO CEYeHWI.
Taxke HaJo0 MMETh B BUNLY, 9TO PEIKUM KaK[0¥ CKBAKMHEL B 0T/ b-
HOCTH W BCEro I'a30BOT'0 IPOMHICIA B IEJIOM H3MEHATh B 3aBUCAMOCTH
OT pacxofia Tasa MOTPeOHTeNAME HeXb3si BO H30eKaHWe HADPYIIEHH:
HOPMaJbHOX PabOTH MPOMHICIA B CHCTEMB MAaTHCTPATBHEX Ta30mpo-
BojioB. HepasmoMmepHOCTE rasomorpeCieHus AOJNKHA HOKPHBATBCSA
HHBIMH METOJaMH, DPacCMaTPHBaeMBIMA jajiee.

§ II1.2. O6paGorra rasa mnepex uomaveit
B MarmMcTpaJbHBIA TIa30IpPOBOJ

Har yooMmHaloch BHOIe, HA FONOBHKEX COOPYIKEHHSAX MaTHCTPAIL-
HOro Ta3ompoBO/ia IPOW3BOAMTCH THIAaTENBHASA OUYMCTHA, OCYIOKA H
onopusanusa rasa. Ilpm meoGxommmoctn 3mech e, Ha roaosHoE KC,
ras c;KuMaeTca o 95—75 Kre/em2,
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Ouucmra 2a3a om MEXGHUNECKUT npumeceli — Kanedb BIATH, KOm-
neHcaTa, 4YacTHD, OOPOJBLI, OKAJWHBI OCYIIECTBISETCH B cemaparo-
pax 06'eMHOTO MU DUKIOHHOTO THHo® (puc. I11.3).

B cemapaTope 065eMHOT0 THIA M3MEHAETCS HANPABICHNS U YMeHH-
maeTcs CKOPOCTH [BUKeHHA Tasa. B pesymsrare Gomee tsmemsie
BBBeIIeHHHE JACTUIE HPUMeCcell 0CaKanTCA M NePUONHICCKE TPOLy-
BAIOTCHA W3 Cemaparopa 3a CYeT [ABJIEHHA Tasa.

B cemaparopax NHKJIOHHOI0 THHA ras dYepes BXOAHOM maTpyGoxr
TaHPeHIMAJBHO IOCTYyIaeT B NWKJOH, I/ie IprobpeTaeT BpamaTelxs-
HOe JBH;KeHHe M HampaBiAeTCH BHU3 IO BUHTOBOH JHHAE K Bepmumne

by
2

IR S

-
A i
-5),
N4

)

Puc. II1.3. Cxemul cemapaTopoB o0vemHOTO (4) H
DEKJIOHHOTO (6) THIOB.

1 — ynajeHne ObJIM; 2 — BHIXOR rasa; 8 -— BxoJ rasa; 4 —
IMKIOH; § — OyHKep.

KOHyca B BHAME HECXOQAMIEI0 BUXPA. 3a C4YeT CKOPOCTH BpaIieHHsa
IOTOKA ra3a B IEHTPE OUKIOHA CO3AeTCH MOHH/KEHHOE CTATHIECKOe
JaBieAne. DBaBemeHHEIE YacTunmhl HOpuMecell, Kag 0Ooliee TaAKelne,
OTIREMAIOTCA Ha OmepudepHo, K CTeHKaM IAKIOHA, W HOJ JAeficTBneM
CUJIKL TSKECTH BH;KYTCA BHU3, B GyHKep. 3a CUeT pa3peKeHHsa B [eH-
TPAJBHON YaCcTA NUKIOHA BPamaKIuecs CJI0M OYMIIEHHOTO rasa Me-
HAXOT HAODABICGHHE M JBIDKYTCS B BHIE BOCXOJAIEr0 MOTOKA K BH-
XOOHOMY HaTPYOKY OHKIOHA. YacTHOW HHAM ¥ SKAJKOCTH, CKO-
nusmueca B OYVHKepe, WMepHOAWYeCKH yraxAwTcA. [Ipm meboapmmx
pasMepax OUKJIOHHEE CelapaTOpPH BechbMa IPOMSBOAMTENBHE U 00ec-
IeYABAIOT JIYUIIYI0 OYUCTKY Tasa, 4eM o00beMHbe.

Ocyutka za3a mepep mofadeil B MAarhCTPAaJIbHHU rasompoBof Heob-
XOlIMa IperKae BCero MOTOMY, 4TO HPH OmpejeleHHEX TeMIepaTypax
¥ OOBHIIEHHHLIX [ABJICHUAX B Ta300pOBOJie Maps BOJH MOTYT 06paso-
BaTh ¢ YIIEBOAOPOJAaMU KPUCTALIOTHAPATHHE COe/HHeHHS, BHEIIHE
HAaIOMHHAIMAe CHeT, a B YILIOTHEHHOM BHje — JeX, COocoOHEe

37



3aKyHOPHATH rasompopoj. OCymKa rasa TakKe OPef0TBPAMAeT BHY-
TPEHHIOI KOPPO3Wi0 T'as30mpoBO/iA W YCTAHOBJEHHO! Ha HeM apma-
TYPH.

OcymecTBaseTca OCYymKa CISTYOMUME CHOCO0aMm: ancopOmuoH-
HHM OPH DOMOIGH TBEP/BIX HOTJIOTHTENed, abcopOIIOHEHNM ¢ HCIOIb-
30BaHAEM KUIKMX DOTIOTHTENeH ¥ (QH3NIeCKIMH MeTogamu 8a c4eT
BLIMODA;KMBAHHUS BJard M3 ra3a WIH OpEMeHeHHeM HHE3KoTeMIepa-
TypHOIi cemapanmuu Tasa.

B xagecrBe TBepABIX IOTIOTATEEH MCHOAB3YIOT aKTUBAPOBAHHYIO
OKHCH QTIOMEHHOSA, OOKCHT, CHIHKArexdb n fp. I'as, mpoxopma B apgcop-
GepHOil emMxocTM Yepe3 CIIOH TAKOTO NOTJIOTHTENA, OCTABISAET B ero
mopax Baary m ocymaercs. Ilocaepyromein mpocymxoii copGenta
ropsaaM razom ¢ Temmeparypoir 180—200° C Bmara us Hero ypa-
aAeTCA.

W3 mupxnx DOTIOTHTe e Biary HCHOAbSYIOTCH MHITHICHTIHKOLE
(C,H,,0;) n tpmormaenramrons (CgH,,0,). Ipn roETakTmpoBanmm
BCTPEYHHIX IOTOKOB rasa ¥ TIHKOIA B abcopbepHoii KoloHHE IIO-
ClIefHHA TMOTIOMMAET BONAHLEE HapH, ocymas ras. IIpm marpese cop-
feHTa BJara W3 HeTO yAaludeTcsa. llpuMeneHmeM sTHIIeHTIHKOJed mO-
CTHT3eTCA HOHIGKEHHe Toukm pock Ha 25—45° C.

SPperTHBHEIM (U3MICCKEM CHOCOOOM OCYIIKM Ta3a SIBIAETCH HU3-
KoTeMIOepATYpHAss Cemapanus, OCYIECTBIAeMasg HeIocpPedCcTBeHHO
y cxBaskmg. B aToM ciyuae ras ¢ gasienmem Goxee 100 mre/em? mpo-
XOIHUT [pOCCeJIHpYyIomee YyCTPOHCTBO, Tjle TeMUOEpaTypa ero IOHRM-
jKaeTcA 10 OTPHIATENBHLIX 3HAUEHHH, W MOCTYHAeT B Cemapatop. Sa
CYeT CHIZKEHUA TeMIePaTypH U3 Ta3a BHIENAeTCS KOHIEHCAT IapoB
BOJHL ¥ THIKEJNHX YIIAeBOJOPOJOB, a OCYIMIEHHEHIA ras HAUPABIACTCH
K morpebuTelnio.

Ouucmra zasa om €epogodopoda U YaaeKUCA020 2a3Q MOIKET 0CY-
IeCTBIATHCS IPUMEHeHEM CYXUX W TBePAHX moTiaoTuteleil. Pacmpo-
CTPaHeHa OYMCTKA IMeJOYHKHME DPacTBOPaMH STAHOIAMHHOB, KOTOpPbHIe
TpH B3aEMOAEHCTBH C CEPOBOTOPOKOM M YIIIEKHCIIEIM F'adoM 06pasynoT
HecTolikme coefmHeHHA. Peaknmm MOHOSTAHONAMHHA C CEpPOBOLOPO-
AOM U BOAHOTO PACTBOPA MOHOATAHOJIAMHHA C YIJEKACHHM Fa30M IPO-
TEKAT M0 CIAeAYIOINM YpaBHEHHUAM:

2 (C;H,O)NH, - H,S > [(C,Hz0)NH,],S;
2(C,HgO)NH; + H,0 +- CO, 2 [(C.HsO)NH, 1,CO,.

O6e peaknmum o0paTuMm, Tak Kak mpm temmeparypax 20—40° C
OHE UAyT cJeBa Hampaso ¢ mornomenuem H,S 1 CO,, a npn nosuime-
mun temoeparyps o 105° C m Gomee — cupaBa Hamleso, T. e. mpo-
HCXOJAT pereHepanisa STaHoIaMHHA.

Iio cxeme oumcTkE rasa sragonaMmaamu (puc. I11.4) meounmennsiii
ras DpoxXopuT Yepe3 abcopGep / cHU3Y BBepX, KOHTAKTUDPYET C BCTPed-
HHIM IOTOKOM 3TaHOJaMmUHA, OCBOGOMKIAaeTcs OT CepoBonopoja o
YIJIeKHCTIOT0 rasa M dYepes Bepx abcopbepa YXOHHT B Tas0UPOBOJ
ounmenHoro rasa. lIpogykTe xuMMumdeckoro coepmHEHWA DTAHOJ-
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amuHa ¢ mpumecsimMi (ICY) macocoM 4 mepeMemaloTCA Yepes Temio-
OOMEHBEK & B OTTOHHYI0 KOJOHHY (mecopGep) 6, rme OHE 3a cuer
MOAKIOYeHHOT0 K KOJOHHEe KWIATHIBHAKA / HarPeBAlTCH [0 TeMme-
parypst Goxee 105° C. IIpu nopsimennu TeMuepaTyps B pactiope ICY
TpoTeKaeT o6paTHaA PeaKNHsa ¢ pereHepammeil »TaHOIAMUHA (9) u
prijenennem npumecein (CY). Cmech mapoB C¥ ¢ HEROTOPEM Konuue-
CTBOM HIapoB J oXJaskjaercs B KOHfeHCaTope & M B cemapartope 9
pasmensercd Ha ypaiaseMsie rasm CY m KoHZeHCAT dTaHonammeEa K,
BO3BpamaeMeiit Hacocom 10 B mecopbep. PeremepmpoBaBHH pacTBop I
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Puc. 111.4. TexmomormiecKasa cXemMa OUYMCTKM Tasa OT CEPOBOLOPOKA H yIJe-
KHACJIOro rasa paOTBOpOM 2TaHoJIAMHHA,

1 — a6oopbep; 2 -—— XOJIONWIBHUK; 3, 4, 10 — HACOCH; 5 — Telm1006GMEHHRK; 6 — OTrOHHASA
KOJIOHHA; 7 ~— KANATIWIBHAK; 8 -— KOHAeHcaTop; 9 — Celaparop.
I'H — ras HeoummenHeli; I'O — ras oummenHnff; 9CY — coenmHenRme TaHOJaMUHA C CEpoO-
BOOOPOROM B YIVIEKUCNHIM ra3oM; & — dTaHosamme; K — KongeHcar; C¥Y — cepoBoRopon
¥ yrileKuChel ras.

NPOXONAT 7B CTYOeHHW OXJIAKJEHHA — B TeIIO0OMeHHWKE § W XO-
JONANBHAKEe 2 — B HacocoM & mopaeresa B aGcopbep [IS MOBTOPEHHAA
URIA.

OuucTra WO3BOJAET NMOHH3WTH COREPIKAHHE CePOBOAOPOJa B Tase
I0 periaMeHTHPYyeMo# HopMaM@m KoOHueHTpamuu (He Gonee -2 T Ha
100 m3).

QOdopusayus 2a3a HeoOXoiMMa, TAK KaKk OYWIMEHEHI OT cepoBojo-
poja ras He mMeeT 3amaxa, Heo0XoquMoTo misA oOHADYIKeHHA YyTe-
uyer. IlosroMy B ras, Kax yIOMWHAJOCh BEIIE, BBORAT ONOPAHT.
OGnYEO TpUMeHsIeMEI 151 310t nenn srunveprantad (C,H,SH) upep-
craBIgeT coGoit IPo3PaYHy0, JerKo NCHaPAOMYIOCH JKEIKOCTD C Pes-
KAM XapaKrepHHM 3amaxoM. lloMuMo sTmIMepKamTaEa B KauecTBe
O/f0paHTa MOIYT OHTH TPHMEHEHH KANTaH, TerparmapotuodeH, meH-
TagapMm u np. Omopm3amus MOMKeT OCYI[ECTBIATHCA HA T'OJIOBHHX CO-
OPY/RKeHHAX MATHCTPaIbHOro Ta30mpOBOJA, HO Yame Ta3 OJ0pHPYIOT
sa I'PC, npaMersa uia 3710 HelH OJ0pH3aNAOHHLIE YCTAHOBKHE Ka-
MeJAbHOT0, 6apOOTa;KAOI0 M HHKEKTOPHOTO THHOB.

VanpepcaasHil aBroMaTudecKkuit omopmsarop YOTI-I paspaboram
BHMUIIWUrasno6sraeit (Capatos) u usrorosiasercs IleknacKAM 3aBOTOM
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PTO. Ilpmenmo paGoTh OHOPH3ATOPa 3aKINYAETCH B CIASAYIOHIEM.
OTBeTRICEENI 0T OCHOBHOTO Tas0IpoBONA IOTOK ra3a, CO3[qaBaeMbIH
B pesyibTaTe Iepemaja [aBIeHAA Ha nHadparme, IPOXOQHT wepes
AEKEeKTOPHHIA mosaTop 5 (pHC. III.S). OpmopaHT moCTymaeT B 30HY
pa3pesKeHHUA [03aTOpPA M, YBICKAeMBIH OTBETBIGHHHIM LIOTOKOM rasa,
BBOJUTCA B OCHOBHOM Ta3OmpOBOJ B KOJWYECTBE, IPOHOPHMOHAIB-

|
—— [
Banmoc
wery

Pmc. 111.5. YmusepcanpHamii ogopmsaTop rasa YOI'-1.

1 — peIYKTOp NaBieHAs IWTAHAA, 2 — Dele BpPEMEHH; 3 — KialaHd; 4 — Dery-

IMpyeMad eMKOCTh; § — I03aTop; 6 — IOIIaBKOBaA Kamepa; 7 — (GEIBTD ORODPAHTA;

8 —— BaMepHAas €MKOCTb; 9 — DACXONHAA €MHKOCTh, 10 — HOR3EMHAA EMKOCTH i
XpaHeHRA ONOPAHTA.

HOM mepemajy JaBjeHHs HAa guadparme, T. €. pacxoxy rasa. Taxmm
o6pasonM, TPUETNI WHIKEKTHPOBaHUA obecmedmBaerT BBOJ Of0paHTA
B KOJHYECTBE, CTPOTO IHPOHOPOUOHANBHOM PAacXoxy rasa. YAeAbEH
pPacxof O[0PaHTA YCTAHABIWBACTCH ¢ HOMOHIBIO PETYIHpyeMo# eMKo-
cti 4, pene ppeMenwm 2 W KiamaHa J, CBABAHHBIX C JI03aTOPOM J.
Texmanueckne pamasie omopmsaropa YOI'-I mpmsepens HmKeE.

Pafouee pmaBieEMe B TaszompoBoje, krcfem? . . ., . .  2—12
[IpomsBogATeILEOCTE 1O OOPAaHTY, cM3/a . . . . . b57—3150
Ilepemay fapieHNs Ba guadparme, COOTBETCTBYIONIAL
MaKCHMajubHOMY pacXofly rasa, xre/cm® . . . . . He Gonee,6
IlorpemHEoCTs omopuaaropa, % . . . . . .« . . . . . +10
KoNm4ecTBo HUKIOB B MAHYTY . . . . . - « o o « . 25
TevmepaTypa ORpy:amomero Bosayxa, °C , ., . ., . . —40+50
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MaxcHMaJIbHHEA pacxoy Ta3a Ha NIHTAHWE CHCTeMLI

yopaBieHms, M3/a . . . .. .. L., L, L. 1

PasmepHl (Ge3 eMKocTed pAst onopaﬂra), MM ., L., ., 465%X150%
800

Macca, KT . v v v v v v v e v e e e e e e e e e 63

§ II1.3. MarmcrpaabHble Ia3ompoBOJLI

IlogroroBIeHHNE HA TOJOBHHIX COOPYKEHHAX TIa3 IOCTYIAeT
B MACHCTPANBHHIA razompoBoj. Bce MarmerpaxbHEe Ta30IPOBONH II0
paGodeMy [JaBIeHUI0 HeIATCS HA TPH Kiacca: I — BHCOKOro gaBie-
mmA, Gomee 25 krc/cm2, Il — cpepmero pmasmenmsa, ot 12 gmo
25 xre/ecm2, u II1 — musroro maemenms, mo 12 xrc/cm2. daa mosm-
[I6HAA OPONYCKHON CHOCOOHOCTH ¢ yIeToM HPOYHOCTH TPYO pabouee
HaBIGHH® B rasomposojgax mnpmawMmaerca 50—55 wre/cm2, a pgaa
BHOBL o¥poAmmxca — go 70 krc/cm2, Ilo Mepe cHmmRenws 3TOTO
JAaBIeHAA NPH JBH;KEHWH rasa o rasomposoxy ao 30—35 xrc/cm?
DepBOHAYANbHOE JaBlIeHme BoccTaHaBiamBaerca ma HC.

Tpacca MaruCTpaabHOTO Ta30mPOBOia NPOKIANHKBAETCH II0 He3za-
CTPOEHHOH MECTHOCTH, II0 KpaTdailmeMy IyTH MesKAy HAYalbHEIM H
KOHEYHHM HOYHKTAMH ¥ ¢ HAMMEHBIINM IePECeYCHHEM eCTeCTBOHHEIX
W WCKYCCTBEHHEX mperpay (pex, osep, OBpParoB, ;KEJIe3HHX HOPOT,
asroctpas m ap.). B zaBmcmMoct:m oT pabouero AABIEHAA W JWa-
MeTpa Tpacca ra3ompoBofa B IeNdx 0(e30HmacHOCTH JOJIKHA OHITH
yhajeHa OT HACeJIEHHHWX NOYHKTOB, NMPOMHIIICHHHX ODPeJOPHATAN M
PA3INIHEHX COODPYMenui Ha paccrosmus ot 40 mo 250 M B coormer-
creum co CHull 11—-]1.10—62. B aroit 30He OTIYHIEHAA, HASHBAeE-
MOH OXpaHHO# 30HOH, He pazpemiaeTcd PasMemaTh HOCTOAHHEE HIN
BpeMEHHEIe COODY/KEHNUsA, MMOJeBRe CTAHH, BaTOHH AI CKOTA, CRIAIH
m 1. n. JlooycraoTesa IMmIs BCOAMIKA 36MIH X IIPOH3BOJACTBO IMOCEBOB.

MoOHTHDPYIOT MarmeTpadbHEE TAa30IPOBORH N3 BHCOKOKAIECTBEH-
HbIX GECIIOBHHIX WJIN DIeKTPOCBAPHHX TPY0, N3roTOBICHHHX A3 MAaJO-
YrIepofuCcTHX MIH HE3KoAerupoBannuX craieil. Coeguasnrca TpyOut
ceapkoil Bermx Ges QuanmeBHX coefmpenmil. ['ny6mEa yRIagK:
Tpy0, cIATaA OT MOBEPXHOCTH 3€MIW A0 BepXa TPYOH, MOMIKHA OHITH
me menee 0,8 wm.

MarucrpagbHEe Ta30MPOBOAN 3aMEMAIT 0T KOPPO3HA HPOTHBO-
KOPPO3MOHHHME HOOKPHTAAMA HODMAXBHOTO, YCHIGHHOTO ¥ BechMa
YCHIEHHOTO THIOB, a B 0c000 arpecCHBHHX TDyHTax # B pafioHax
IeficTBEA GNYRIAOMAX TOKOB HOHOJIHUTEIHHO TPHMEHAIOT 3JIeKTPH-
YeCkHe MeTOMH samumTH oT Kopposmm (cv. CHwIl II—]1.10—62).

Hns oGecoedenns HOpMalbHOH HKCHNTyaTamdm MarucTPATGHEX Ta-
30OPOBOJOB HA HUX MOHTHPYIOT 3aIOPHRE YCTPOHCTBa, IPEMMYIIEcT-
BEHHO CTAJbHEE KPAaHK O0ECKOJO[e3HOH YCTAHOBKH, NPOKXYBOYHEIE
cBedd W YCTpOHCTBa jiiA c60pa H YHNAJeHHS KOHJI®HCATA.

Bea tpacca obGecmewuBaerca TenedoHHOW, a WHOTNA U pajgAope-
aeitroit casso. Ha HeroTopHX rasompoBogax depes Kaspue 20—
20 KM pa3sMeImeHH [0MAa JINHEWHEX pPEeMOHTEPOB, OGCHYHHBAOIIAX
Ta30mpoBo].
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ITepexoas razonpoBofioB Yepe3 GOJIBIINE CYMOXONHBIE pPexm 06Hd-
HO OCYIECTBJAIOTCA ABYMA-TpeMs HATKAMH HOABOJHHX TPyGomposo-
OB, HasHBaeMHX mlokepamu. Ilpomyckmas cmoco6HocTs OfHOTO HIO-
Kepa oOwmuEo 70% OT BCEro KOXMYECTBA TPAHCHOPTHPYEMOTo Trasa.
Ilroxep TmaTelILHO CBAPHBAIOT W3 TPY6 € yTommeHHoil cTemkoil, mo-
KPHBAKOT IPOTHBOKOPPOBNOHHOH N30 ANMe BecbMa YCHISHHOro TANA,
GaaacTEpYIOT YYTYHHEIME HJIN Kelle300eTOHHEIME IPy3aMA s IPH-
JNaHHS OTPUIATeNBHOR MIaBydecTH M 3araybuswT Ha 0,5 M B Hepas-
MHBAeMHH TPYHT JHA DOKH.

Ha nmepeceuenmu HemWpOKHEX peK, HaOPHMEP TOPHHX ¢ OHICTPHM
TeueHEmeM, 4 TaK/Ke YIelInil wiam rIyGoKEX OBpParos wacrTo COOpY-
AT BO3AYIDIHEE OEPeXOAH Tra30mpoBOJ0B 0al04HOH, MOJBECHOH,
apoYHOM WAW APYrHX KOHCTPYKIHH.

Ilop :meresHBIMH W ABTOMOGHIBHHMH JOPOTaMH MATHUCTPAIBHHIH
T230MpPOBOJ, DPOKIAKEBAIT B CTANBHOM 3aMUTHOM KOKyxXe. Homms
Koyxa (mAaTpoHA) HMEWT YIIOTHEeHAA [JiA TIePMETA3AMAH MEK-
TpyGHOro mpocTpamcTBa. Ha 0HOM H3 KOHIIOB KOKYXa MOHTHPYETCH
cBeda, BEIXOJ] I'a3a W3 KOTOPOH OTBOJAWTCH OT JOPOTH HE MEHEe 4eM
Ha 25 M U Ha BRICOTY HaJl YPOBHEM 36MIH HE MeHee D M.

OCHOBHHM: 9KCIIYATAUHOHHHM HOKA3ATEIeM MATHCTPAIbLHOLO ra-
300POBOJA ABIAETCA €ro pacdueTHAs CcyTodHasg IPOOYCKHAg €mocob-
HOCTB, ONpefelsAeMas IO TPOSKTHOH TONOBOH HpomycKHOH cmocol-
HOCTH H3 COOTHOMIEHWA

Veyr =Viron/(365Krop), (ITL.1)

rae Vey, — CyTOUHAg HpPOIYCKHAA CHOCOGHOCTH TasoNmpoBOja, MIIH.
M3/CYTKH, B CTaHAAPTHHX YCIoBUAX; Vo, — FOHOBas NPONYCKHAS
cOoco0HOCTH Ta30mpoBOja, MJIH. M3/Tof, B CTAHZAPTHHX YCJIOBHAX;
Koz — cpenHeronoBo##r kKoadPumueAT HEPABHOMEDPHOCTH HOTpebiie-
HAA Tasa; AIA TasompoBomoB 6es xpammamm K, = 0,85, npaa
oTBOBoB Ky,p = 0,75.

3aBACHMOCTH PACIOTHOH CYTOYHON HWPOONYCKHOH CcmOoCOoGHOCTH Ta-
30TIPOBOJIA OT eTr0 IapaMeTPOB W CBOHWCTB rasa Bupaskaercd GopMylroi

Veye = 0,326 - 10042 ] /  Pn—Px (T11.2)
ASZchTcp ’

rge d — BHYTDPeHHHUI [guaMeTp rasompoBOja, MM; py HU pg — COOT-
BOTCTBOHHO HAYAJIbHOe N KOHEeYHoe afCONIOTHOe JABIEHHA Ha pac-
9eTHOM Y9YacTKe Ta30mpoBofa, Kre/cm2; A — rosddumment ruppas-
JAAYECKOT0 CONPOTHBIGHWA Ta300pOBOJA; S — OTHOCHTENBHAA ILIOT-
HOCTH Ta3a; Z¢p, — CPejiHM 0o JJyWHe TasompoBoAa KodPdmmmenT
CIKIMAEMOCTH Tasa; 7'¢, — CpejHsAs OO AAWHE rasolpoBOJA TeMIe-
parypa rasa, °K; L — pumEa pacdeTHoro yvacTka rasompoBoja, KM.

Uz gopmynnr (I11.2) BmpgHO, 9ro mpm mpoumXx paBHHX YCAOBHAX
MpPOOyCKHAA CHOCOOHOCTH Ta30mpoBOJia NPOIOPNHOHANBHA €ro Jua-
merpy B cremeEm 2,5. Iloaromy, yBeamumsas pamamerp rasomposoja,
MOJKHO B3HAYATENBHO DOOBHIIATH €r0 HPOOYCKHAYC CHOCOGHOCTS.
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Tarse yBenMIHBaeTCA NPONYCKHAA CHOCOGHOCTH MATHGTPAIBHOTO
ra3ompoBo/a IPH COOPYIKEHNM ABYX MM TPeX MapailelbHX HATOK,
HemamoBasao, 4ro B HOCHE[HEM CIyvYae NOBBINIAETCSH HATEIKHOCTD
CHCTEMH Ta30IPOBOJOB.

I'asonposoar-orsoam k¥ KC m I'PC aBasmores Tak:ke wacThio Ma-
THCTPAIBHOTO rasoNpPoOBOjia W HA HAX HOJHOCTHIO PACHPOCTPAHSIOTCH
TpeGOBAHHA W HOPMH HPOSKTHDPOBAHHA W SKCOAYATANMH NN MATLH-
CTPAIBHEX Ta30IPOBOJOB.

§ III.4. Komupeccopusie B rasopacupeneiuTelIbHbIe
CTARIME

KC upepmasmadens Jjis C/HaTHA {KOMIPDUMWPOBAHWS) Tasa Jo
pafouero faBIeHu ¢ Meabio 00eCHeYeHNA OPOSKTHOR IPONYCKHOR CIIO-
coGHOCTH MarmcTpasbHoro rasomposopa. OHE o6opyAyoTCA HmOpIIHE-
BHIMH KOMIIPECCOpPaME WIH IEHTPOOEe;KHEMEH HATHETATENAMH C raso-
TYPOMHHEM WM DJIEKTPAYCCKAM IPHBOIOM.

OcnoBarvm coopysxeanamu KC aBaaioTcs yOTaHOBKY [JIA 0UNCTKH,
CHHATHSA H OXIaKNCHAA rasa. H BCIIOMOTaTeIBHHM COOPYHKEHAAM OTHO-
CATCA CHCTEMH JHEPro-, BOKO-, MAaCIO-, TEMIOCHAO)KeHHS, BEHTH-
JIAONY B KOHANIMOHHPOBAaHHA Bosnyxa. Ocofoe sHEMAHWE yHEIAETCH
asromatmsanmn HC ¢ ympasienmeM peskuMoM ee paGoOTH ¢ OJHOTO
OyJbTa ¥ YTHJM3ANUA OTXO0/0B TeIIa.

[HenTpobesxame HarHeTraTeNlW JIJAd YBeIWYEHWA CTEOEHHW C:KATHA
rasza pa6oralT MmMOCIeN0oBATeJIHHO IO [ABA-TPH arperara B TpyOIe.
Yweso Tpymm 3aBHECHAT OT IIPOINYCKHOM CHOCOOHOCTH Ta3ompoBOfa.
Texnonormuecrasa cxema HC pgomyckaeT BO3MOMKHOCTH MOCIE0BA-
TeJIbHOH M mapanienbHo paboTH HarHeTaTededl m rPynmm, a TAaKKe W
OTRJIIOYeHHNE N060T0 arperara 0es paspmHBa HOTOKA rasa.

Tun mpusopma HarmeraTesiedl BHOMpaeTcs B 3aBHCEMOCTH OT MECT-
HHX yclhoBmit. B paifioHax, yhaJeHabX OT MOMMHEX JHEPTOCHCTEM,
nelecoo0pasHo MpUMeHATH Ta30TYDPOMHAHIE npwBoj, paboralomuit Ha
TPAHCHOOPTHPYEMOM Tasde. B IPOMHINIEHHKX paloHAX C HEBHCOKOR
CTOMMOCTEI0 9IEKTPOYHEPTHE SKOHOMHYIHEE TPHMEHATH BJIEKTPO-
OpUABOJ,.

Ha pme. [11.6 nzobpasxena Texnoxormaeckas cxema KC, oGopymo-
BaHHOM IEHTPOGE;KHEIMW HATHETATENSAMH C 3JeKTponpEBomoM. W3
MarECTPalIkHOTO TasonpoBoja / gepes KpaH 2 ras mocrynaer Ha O0mox
MACIAHBIX MEIIOYIOBATeNedl 4 NI 0YHCTKA 0T MeXaHHIECKOH B3BeCH.
OYumeHHEHI Ta3 HANPABIACTCA B KOMIPECCOPHHH HeX, HO MO IYTH
MacjOyJOBHTENeM § yHalseTcs CIyIafiHo saXBadeHHOe MAacjo IS
MOCHEAYIOMEeA pereHepamud.

Uepes kpam 6 ras mocTymaeT HA BCACHBAaHAEe B IEHTPOOEKHHIH
HArHeTaTelh / W U3 HEro ¢ IOBLIIIEHHHEM JABJICHWOM — Ha BCACHIBa-
HA¢ B clefyromumié marserarenk. V3 mocregnero mocleqoBaTelbHO
BRIIOIGHHOTO HATHETATeNA ra3 ¢ paboumM [aBleHHeM HW TeMOepaTry-
poit okoao 70° C mogaercsa B rpagupHIo Ha oxaa)kaenme. lloBmmen-
HAA C/KATHEM TeMIepATypa Tasa MOKeT BPEJHO IOBJIUATH HA OHTYM-
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HO-PE3WHOBYI0 HM30JAINI0O Ta30ompoBOJ@ I ero IMPONYCKHYI0 CHOCO0-
HOCTh. [103TOMy B OpDOCHTEIBHHX XOJONUIbHMKAX I( TPagHpHH TeM-
mepaTypa rasza mommkaerca mo 40—55° C, m TombKO mocme 3TOTO
gepes KpaH /3 ras HaTHETAeTCA B MATHCTPAXBHEIU TasompoBoOj.
Iipm BeoGxopumocTa oTraoaennss HC aproMaTHuecKm OTKPEIBaeTCA
kpar 1] m sakpeBaloTcs KpaHH 2 H I3. Ocrobosxienne ra3oupoBo-
moB KC or rasa ocymecrpiseTcsi 9epes PO yBOYHEE TPYOOIpPOBOJH
82 kpadHamd & u /4. B aBapmilHHX cliydasx Upuw HeycroiduwBoii pa-
60Te OHOTO MK HECKOJBKHX arperaToB IPOTHBONOMUAMKHHE Kpam 12
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Puc. 111.6. Texmoxormyeckas cxemMa KC ¢ 3JeKTpOIpUBOLOM.

1 — MaruCTpanbHHE rasonpoBon; 2, 3, 6, 11—I14 — KPAHH; 4 — BEPTHKAJIBHHA [HI-

JIeyJIOPUTeNb; 5§ — MAaCIOYIOBHTEIb; 7 — IeHTPOGEIKHEI HarHeTaTedb; 8 — PeNYK-~

TOP; 9 — 9JIEKTPONPHBON; 10 — XOJORMIABHEK Iasa; 15 — KpaH C [HeBMONPHBOROM;
16 — KpaH C DPYIHHM KPUBONOM.

aBroMaTHieckn mepekaiogaer pabory HC «ma ce6a» mo saMKEyTOMY
OAKIY.

O6naeo k¥ HC ppmmeikaer m TeppuTopums aBapuifHO-PEMOHTHOTC
NYHAKTA, YKOMIIEKTOBAHHOI0 MAPKOM aBADWUHKX MAIONH H MeXa-
HH3MOB.

I'PC coopyskaloTcs B KOHIE MarmcTPalbHOrO Ta30IPOBOMA WM Ha
OTBOJie OT HEro W HpejHABHAYEHH JJA HOJAYH Ta3a B Tas0BHE CeTH
HACeJeHHHX OYHKTOB, IPOMHINUICHHKX NPeAOpPHATHH H [APYTEX
KPYHHHX OoTpeburernedl raza. Ha T'PC ocymecrsiasorTes: ouucTra
rasa OT MEXaHWYECKHUX NpHMecedl, CHW;KeHWe JABJIGHHA rasa g0 3a-
FNAHHOTO Ipefiella, y4eT Pacxofa rasza B Opu HEO6XOMAMOCTH — HO-
TOJHWUTENBHAA er0 OJ0PH3amusa. B 3aBHCHMOCTH OT IPOH3BOAATENb-
HOCTH ¥ 3HAYeHHH BXOZHOTO M BEIXOJHOTO AABJIGHHS rasa CYmecT-
BYIOT pasnmanpie TexHOoJormaeckue cxemst 'PC. Penynuposanme rasa
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MOKET OCYINECTBIATECA B ONHY HJIM fBe CTYIeHA II0 ABYM, TPeM
nam Golee TEXHOIOTHIECKAM HUTKAM, M3 KOTOPHX ONHA ABIAETCH
pesepBHoii. Cospemennnie I'PC aBToMaTH3npoBans n oGecHednBaOTCS
CBETO-3BYKOBOM cHTHaIu3anumeldl B MecTa HAXOMKAGHHA O6GCIYREBAI0-
I[eT0 HepcoHalIa.

Tlpurgunuansaasn Texuoxormdeckas cxema I'PC meGoxvmoit mpo-
u3pomuTeabroCTH (5—20 Thic. M3/9) ¢ OHOCTYHEHUATHIM DPeLYIApPO-
papmeM raza mpejcraBieHa ma puc. 1I1.7. I'as uepes Bxopmo# raso-
IPOBOJK MOCTYNAaeT K BHCIHHOBHM IHIeyIOBHTENAM I H ToCIefoBa-
TeJIHHO OPOXONAT depes KOHTPOJILELIe KIamaEH & m paboume peryim-
pviomue KIANaHH J ¢ KoMaEEEMEA npudopamu. Co CHR/KeHHEIM IaBie-

Puc. 111.7. Cxema TPC.

HHEM a3 NOoCTYNAaeT B BHEIXOJHOU rasoupoBoj, Ha KOTOPOM CMOHTHPO-
BaHa KaMmepHas amaparMa § pud ydera pacxofa rasa. Ilpm meo6xo-
AMMOCTH [IONOJHWTEJBHAA OJODPH3ANAA Ta3a OCYMECTBIALTCS YCTa-
moBkroit 10.

Ilpm saBHmEHAE BEIXOMHOTO [JaBICHAA rasa aBTOMATAYECKU IpPU-
KPHBAITCA KOHTPOAbHEE PeryIupyiomue KIANAHH £, yMeHbOIAS HO-
mauy rasa Ha paGoume wiamaEH J. IIpw 3aHHKEeHEE BEIXOJEOTO HaB-
leHHA TaK@e aBTOMATHICCKH OTKPHBAITCH PEryIAPYOIIHEe KIANAHEL
Ha pesepBHoil EuTke I'PC, yBenmdamBas momady rasa moTpeCmTemsam.
Ilpu upesmepEOM OmAcCHOM BaBHIIEHWH BHXONHOTO aBJEHAA Tasa
cpabaTHBAKT OpefoXpaHUTEAbHEE COPOCHEE KiIamanil 4 W HOJASTCS
3BYKOBOY HWIH CBETOBOH CHTHaJ oNeparopy.

OGecnegenme morpebuTenell rasoM OpHM BPEMEHHOM OTKJIOYEHHH
T'PC ocymectBusierca mo mepemugke 9 ¢ ABYMsA OTKIKNIAIIMEMI
YCTpPOHCTBAME, W3 KOTODPHX IePBOE OTKPHBAGTCA MOJHOCTHIO, & BTO-
poe ABIAETCA PeryIApYOMAM U yOpasiseTcsa Bpyunywo. Jlisa obec-
HeveHMs rasoM COOCTBEHEHX HYKp (Ha oromnenme I'PC, moma omepa-
Topos ® jp.) B I'PC mmeeTca rasoperyiaATOpPHEIA WYHKT, COCTOAMUM
H3 peryJisAropa [aBIeHHUsA 7, NPef0XPaHHTENIHHO-3a00PHOTO KIAMAHA
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6, ruppaBimdeckoro ¢cOpocHOTO KiamaHa &, 3amopHOE apMa-
typu m KUIIL.

Ias oGecmegenws rasoM HeGOJBIMX DOTpeOmTes]eil MOATHPYIOT
aBroMarmdeckme 'PC mragmOro THHA.

T'PC aBnsAmTcas B3pHBOONAcHHME coopy:kemmamd. Ilosromy mx
pacmoxararor He Oxmxe 300 M oT PasNWIHHX CTPOEHUHA W OIPaKIAIOT
Meramimdeckoir ceTkoit. Ilomemenma I'PC oGecnedeHn MoIHEE3a-
muToit, BemTEAADEmEH, B3PHBOGE30NACHEIM OCBEH[eHHEM H OTOIIe-
HOBM W KOMIJeKTOM HepPBHIHHX CPeNcTB IOKaPOTYIIEHHHA.

§ IIL.5. HepaBHOMepHOCTH TIa30NOTpPedICHEA
H METOAbl €e¢ BHIPABHMBAHHSA

Bee rpynom moTpeGuTenell raza HCHONB3YOT ero HePaBHOMEPHO.
JTO 3aBUCAT OT YKJIAMA JKASHYW HACEJEHWs, PeIKAMA PAGOTR KOMMY-
HaJbHO-OHTOBHX YYPORIEHHN, TeXHOJIOTWH HCOOJIB30BAHHA TOIIHBA
Ha OPOMHIIGHHEKX IPeSOPUATHAX X T. J. Pe/KUM rasomorpebieHns
OTIpeNieNsIeTCA HO OHATHO-CTATHCTHISC KM HaHHHM., IToKpHTH HepaBHO-
MepHOCTh HOTPe0IEeHHS 34 CUOT WBMEHPHHH HIOJA9H rasza ¢ MPOMEICTA
He MNpejcTABIASTCA BOBMOKHHM H HexelecoobpasHo. [loaTomy BH-
PABHOBAHAe HEPABHOMEDHOCTH OCYMMECTBAAIOT OPYICAME METONAMH:

a) XpaHeHHEeM Tasa B rasroibaepax;

6) MCOONH30BAHMEM AKKYMYIHDPYIOMEHl eMKOCTH KOHIEBHIX YIACT-
KOB MAarHCTPAIBHHX rasompoBOJOB;

B) mcOOXb30BaHWeM OydepHHX mNoTpebuTenell, KOTOPHM B JeT-
HE# Oeproy NoJalTCH ASIHIMKE rasa;

T) opraEmsanmeil MOJ3eMHOr0 XPAaHeHUS rasa HOJ NABICHHEM.

TasronmpgepHsie CTaHNME ¢ DApKOM CTaJAbHEIX EMKOCTedl — ras-
IOJBSPOR NO3BONAIOT B HOYHHE 9YaCH YMEHBNIEHHOTO PacXopja Ha-
KOUNTh HEKOTODHIA 3amac rasa mOof AaBiemmeM a0 7—8 EKre/cum?,
a B JHEBHO® BpeMA DPACXOHOBATH er0 AJIA HOKDHTHA YBOIHIEHHOTO
rasomorpe6aenus. Opmaxo Gonxbmas CTOMMOCTH H METAJIOEMKOCTH
TAKAX TasTOJABASPHHX CTAHOAHA B COYETAHWM C OTPAHHIEHHOH BO3-
MOXHOCTSI0 BHIpABHHBATH JHAMB CYTOYHYI0, & HEe CE30HHYI0 HEPAaBHO-
MEDHOCTh HpHBejJa K OTKa3y OT WX JalbHEHUIero COOpYIKeHHs.

AKKyMyIApOBaHWE rasa B KOHIEBHX yYaCTKAX MATHCTPAIbHEX
rasompoBofioB 6oiee focTymHO BO MHOrEX ciaydagx. Ecam sampo-
eKTHDOBATh KOHNEBOH yJacTOK MAarMCTPalbHOTO Ta3onpoOBOAia OT
nociaengreit KC mo ropopa-morpe6urensa m3 Tpy6 LOBHIIEHHOrO LHa-
MeTP2, TO B HOYHHE 9YaCH B HTOM y4acTKe HDONHATHEM HABIeHHA KO
OOTHOrO pabodero MOKHO pesepBEPOBATH 3HAUATENLHEE KOJH-
d4ecTBA rasa AJA YaCOB MaxcmMajJpHOro rasomorpebiemms. Ho m
8TOT METOJ IO03BOJACT BEHPABHHBATH TONRKO CYTOYHYIO, a He CE30H-
BYI0 HepPaBHOMEPHOCTb.

Ces0HHYI0 HEDABHOMEPHOCTH Ta30NOTPeGICHHMA MOMKHO MOKDHTH
nofiaveil M30HITKOB T'asa B JIETHWIl HEPMOJ KPYUHHM OydepHEM mo-
Tpe0uTeliAM, HANPAMED 3IEKTPOCTAHLEAM, B aToM ciydae TOIIHBO-
norpebidnmue arperaThl MX AO/KHH GHTH 0GOPYROBAHH KoMOMEE-
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POBAaHHHIME TOPEIKAMH, HOBBOJAIONUMEA JIeTOM CKHLATh Tas, a 3m-
Moil — pesepBHOe TOIIMBO. B OTHeNbHEX caydasx oGecmeameaercs
BO3MOJKHOCTH OJTHOBPEMEHHOTO CIKHTAHAA JIBYX MM JaKe TPEX BHMOB
TONIMBA. JTOT METOJ, HAXONHT NPAKTHIeCKOe HNPAMEHEHWe, HO CBsf-
33H C YCIOKHCHIEM 3KCILIYaTANWH TONOYHHX YCTPOHCTB, ¢ MOHE-
JMeHHeM WX JKOHOMHYHOCTH, a TaKKe C 3arpA3HeHHeM BO3JNYIIHHIX
facceitHOB TOPONOBE IPORYKTAMA CTOPAHWA PEe3ePBHEIX TOmImB. llo
9THM NpPUYMHAM HCOOAB30BaHHe OydepHHX moTpeOATeNdeidl Hemeda-
TEIPHO H [OJKHO IO BO3MOKHOCTH OTPAHAIABATHCA.

IlomseMuoe XpaHepme rasa ABIfercA 6ojee COBEPINEHHHM MeTo-
JI0M pe3ePBHPOBaHMA (oaXbIIHX BaIacoB rasa m mosBoiser 3¢deKTas-
HO BHPABHHBATH Ce30HEYI0O HeDaBHOMEDHOCTH rasomorpebienusa. Ilog-
3eMHO® XpapeHHme rasa OCYINEecTBiAeTcS B BOJOHOCHHX IJTACTax,
B HCTOMEHHHX TrasoBHX H HePTAHKX MECTOPOKISHHUAX, B TOJIMIE COIA-
HARIX 3ajeKell, B MaXTHHX BHpPaGoTKax. YHKoOHO XpPaHATH ra3 B BOUSA-
HR[X DOJIacTaX KymolooOpasHHX CTIPYKTYp. B aToM caydae uepes
CKBA;KHHY B KYNOJIHFHOH JacTH CTPYKTYPHOTO MOJHATAA 3aKATABACTCHA
ra3, a Yepes pasTPYB0YHHE CKBUKEHH OTKATHBACTCH BOMA JJA yBEIH-
9egnA o0beMa XpaHmImma. B 3aBHCEMOCTH OT TIyOHMHEL 3alerasums
XPAHUIAII IPENCTABAAETCA BOBMOKHHIM CHANIWBATH B HHX Tas
¢ masnesnamm Gomee 100 wrc/cm2.

Brifop Tor0 maH HMHOr0 MeTOHa BHPABHHBAHHA HepaBHOMEPHOCTH
rasomoTpelieHAa ompefensieTcs TEeXHHKO-3KOHOMHIECKHEME Co06pa-
JKeHEAME ¢ y9eTOM MECTHHIX YCIOBHH.



I'maBa IV

['azoBEIE CceTH
HACeJeHHHX NYHKTOB

§ IV.1. Kiaccndmranusa rasosuix ceTeit

TagoBrie ceTm HAaceNeHHHX NYHKTOB, CHA(;KaeMbBIX HDHPOAHBIM
rasomM, GepyT cBoe Hagano oT I'PC m caykar mia cHa0KeHAA OHITOBEIX,
KOMMYHaILHO-GHITOBHX H LPOMHINLIeHHHX norpebmreneir rasa. Cm-
CT6Ma DACHpPEeNeHAss ra3a MOKeT BRI0YATH B cefs Ta3ompoBOAHL
PasHHX [aBiIeHWA W HAa3HA4eHWH, rasroJanjiepHEle CTAaHOHH, Iaso-
peryasaropusie nyrkril (UPII), cpemcTsa cBsf3m m TedeyupaBleHBd,
DIIGKTPHYECKOA 3AIMATH TA30MPOBOJIOB OT KOPPO3HH, a TaKiKe COOpPY-
MeHHd W CIy:KOM I SKCONYaTAalWA Ta30BOT0 XO3AHCTBA.

T'asompoBofsi B ropojax W HAaceleHHHX NIyHKTaX kiaccmpmom-
PYOT OO0 HABICHUE, HABHAYCHWIO W METONY HOPOKIAJKA, a CHCTEMH
pacmpefieleHHs rasa — 0O 9HCIY CTyHeHed mepemaja JaBIeHAA H
moctpoernio ux cxeM. Cormacmo «IlpapmaaM Ge30macHOCTH B Ta30-~
BOM XO0BAHCTBe», Tra30NPOBOAE HA TEPPHTOPHHA HACENEHHHX IYHKTOB,
a TAKMKe y IPOMHINNEHHHX, KOMMYHAJIBHHX H OHTOBHX HoTpebmTe-
et moryr G6mrrp mmaxroro (mo 0,05), cpemmero (cBmme 0,05 mo 3)
M BHICOKOro napieHums (cBhme 3 mo 12 xrc/cm?).

Ilpn HemocpercTBeEHOM mofcoenmHeHAA norpedmreneil k rasompo-
BOflaM HH3KOTO AaBieHMsA pabodee maBjieHwme B HAX He AOMIKHO Ipe-
sumars 0,03 pna nprpopaoro m 0,04 Kre/cM? jjiA CHREIKEHHOTO rasa.
ITpr pasmesmm 0,05 Erc/cM? morpe6mTenm NOAKIIOYANTCA K raso-
mpOBOJAM HH3KOTO MNApieHUsA dYepes WHIMBHAYANbHbIE HIW I'DYNIO-
BHI® DeryaaTOpH pnaBieBHa. lIlpormagka rasompoBOJOB ¢ AaBICHHEM
ceume 12 xrc/cM? paspemaercs mpm 060CHOBAHAM HX TEXHOJIOIWYe-
CKOH HeoOXOMMMOCTH H COTNACOBAHHH YCIOBHE HX COODYKeHHUA
¢ opragamu ['ocroprexmamsopa CCCP.

Ilo masHaweHWI0 ras3ompoBoAEl HACENeHHHX NIYHKTOB YCIOBHO
IOJPasfeisanT Ha:

— DacHpejeXUTENbHHE WM YIMIHHE TasOnpPOBORE, DAaCHOI0-
JKeHHEIe HA TePPHTOPHM HACEIEHHOI0 MOYHKTA;
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— OTBeTBJIGHAA W BBOJH K HOTPeOHTENAM, DO KOTOPEIM ras oT
pacnpe,uenmgnbnmx Ta30ompoBONOB MOLAGTCA R OJIHOMY niu rpyane
norpebmreaei;

— BHYTPHOObEKTOBEHE Ta30IDOBOAH, HANPAMED IBODOBHE mMim
MEKIEXOBHEE;

— BHYTPeHHHMe Tra30IPOBORE, HAIpPUMED BHYTPHAOMOBEIE Mg
BHYTPHIEXOBEIE.

HO METORY IPOKJIAIKH pasnnqalo'r OOA3EeMHEIC W HAL3eMHLIE 1'a30-
IPOBOAEL.

-————1 —2 - mf Of

Puc. 1V.1. Cucremn rasocmab;xeHnd.

a — ORHOCTyIeHYaTan; 6 — ABYXCTYIEHUATasd; 6 — TpeXCTymeHuaTast.
T'a3onpoBORE: I — HU3KOrO, 2 — cpegHero, 3 — BHICOKOTO JaBJEHHsdA, Ia30-
PeryaATOPHbIE IIYHKTH: 4 — MUTAIOIIHI CeTh HU3KOrO, § — TO ’Ke, CPeHero

aBienns.

CmcreMsl pacHpefelNeHnsa rasa m0 IHCIY CTymeHed [aBIeHHSA Je-
JaATCA HA OFHO-, ABYX-, TpeX- m MHorocrymemiarsie (puc. IV.1).
B opmocrynengaToit cacTeMe ras mOJAeTCA BCeM MOTPeOMTENAM ¢ OpH-
HAKOBHIM, 4Walle BCer0 HH3KAM, AaBIeHHeM. B cmcremaxX ¢ pAByMs
u 6Gojiee CTyIeHAMH ras H3 CETH 60lee BHICOKOTO NAaBIeHHA OepefaeTcs
B cerb MeHhmero jgasiegma depes I'PIL

IIo reomMerpmueckoMy HOCTPOGHHIO B IIAHE TAsOBHE CETH MOLYT
6HTH KONLIEBHMH, TYUMKOBHIMH M cMemaHEHME (cM, pue. IV.1, 6).

§ IV.2. Cacremsl rasocHad;keHmsA ropoxos

CrcreMa rasocHabReHEA TOPOJA HOIIKHA 00€CIeIHBATD: HAJGHKHEYIO
u GecuepebolHyI0 HOJady rasa ¢ SafaHHHEM JaBIeHWEM, yAoOCTBO I
6e3omacHOCTh HKCINIYAaTAIIMH, BOSMOKHOCTh ABAPHHHLIX HOPEKIHTE-
HE; KpoMe TOr0, OHA JOKHA GHTH YKOHOMMYHA HPH SKCIIyaTalHM.
B mpoexre cucremsl rasocHal;KeHHA YIATHBAIOT: XapakTep LJIAHA-
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POBKH ¥ INIOTHOCTb BaCTPOMKE I'OpOjid, TEPPHTOPHAILHOE PpasMelne-
HUe W pasMepH Harpysox morpebmTenedi rasa, HaCHMENHOCTH YIHY-
HHX UPOE3J0B MHKeHEPHHME KOMMYHWKANWAMHE, KIAMATHYeCKHe H
reoiormuecKkne yciaosmsa. BHOOD Iydmiero BapmanTa CHCTEME B Kask-
[IOM KOHKDETHOM CIydae JOJNKeH OHTH OCYWECTBIEH TeXHHUKO-9KOHO-
MHE9OCKEM COHOCTABIEHMeM HECKOJBKAX KOHKYDEHTOCHOCOGHEIX Ba-
PHAHTOR IO OCHOBHEIM DOKA3aTeNaM — HAJEKHOCTH, TeXHOJOIHWI-
HOCTH A 3KOHOMAIHOCTH.

TexHOMIOrAYHOCTH, CHCTEMH Ta30CHAOKEHHS OIEHHBACTCA CHIOCO0-
HOCTBIO CHabenma morpebuTened rasoM B TpeOyeMHX KoamdecTBaxX H
IpH [aBIeHAAX, 00eCIeIMBANINAX OUTAMAILHEE TEeXHOJOTHIECKHE
PEeRAMEL eT0 WMCOOIB30BAHHSA.

O6mum KpETepmeM IenecoofpasHOCTH BEHGODA IPOEKTHOTO pemie-
HAS SBISETCS MAHAMYM HPHBEJCHHKX FOTOBHIX DacxofoB, pyob./rofm,

F=94K[Te, (IV.1)

rge 9 — SKCILTyaTamWoHHHE pacxone, py6./rom; K — xammramo-
sioskendA, pyd.; T.x — CPOK OKymaeMmocTd, TOJEHI.

HanwramoBroskeHnsa CKIAJHBAIOTCA W3 CTOMMOCTH MATeDHAJIOB B
000py0BaHAS A CTOMMOCTH CTPOUTEIBHO-MOHTAKHHX pafor. B raso-
BOM Xx03AficTBe OOABIIYI0 YACTH KAIWTAJIBHKX 3aTPAT COCTABIAET
CTOMMOCTE T2a30mpoBofoB (75—85%), B OCHOBHOM 3a CUeT METAJI0-
BIOKeHEN B HEX. JKCOIYATANHOHHEE PACXOAH BKIIOIAOT B ceds
AMOPTH3ANUOBHEE OTIYHMCICHWS W BATPATH. Ha O0CIyKHABaHHE ¥ TEKY-
muii peMOHT CHCTEME rasoCHAOKeHHA. JKCIIYATAMOHHEE PACXOJE
BABHCAT TJIABHHM 006pa3oM OT OPOTAMKEHHOCTH razompoBomoB. Cpok
OKYDaeMOCTH KaNHTAJOBJIOKEHAN B CACTEMH Ia30CHAGKEHHS TPHHE-
MaeTcAa B mpejerax 5—8 Jxer.

Camoit mpocroit cmeTeMoil rasocnaliKeHHA ABIAEGTCA ONHOCTYIEH-
gartas (cM. puc. IV.4, a) ¢ ogemm I'PII, xoropas Mosxer GuiTh TyOHKO-
BO#l, koumbmeBoit m cMmemanmo#l. Hoxbmessie ceTm HafeKHee TYIRKO-
BHX, TaKk Kak ofecmeumBaior Golee paBHOMEpHOE pacHpefeieHme
JaBIEHHA rasa W BOSMOMKHOCTH aBapHAHEX meperxiouennmsi. Ompmaxo
KONbIeBEE ceTH 0Oolee AOpOrm, 9eM TYNHKOBHE, TAK KAK MMEIOT
O0ONBIIYI0 TPOTAKEHHOCTH.

B ropojax ¢ GoabmmM KOIMYECTBOM HOTpefmTeNeil, pasMemeH-
HHIX HA 3HAYATEILHOM TEPPHTOPHH, UpDHEMEHEHHE ONHOCTYIEeHYATOM
CHCTEMH HPHBOJHMT K HM3JINITHEMY YyBeJINYEHOIO AHAMETPOB rasompo-
BOJIOB W HEPABHOMEDHOMY pacOpe[elleHHI0 JABICHWA rasa B HHX,
B takmx ropomax 6olee pammOHANBHH JBYXCTYIEHIATHE CHCTEME,
B srom caywae (cm. pme. IV.1, 6) raz or I'PC mo cersm cpegmero
HAA BEICOKOTO JABJIEGHAA HONAETCA K pPaCCPENOTOUEHHEIM IO TeppH-
topuz ropopa I'PII m ormensmmM xpymaeiM morpebmrensm. Co cam-
smeparM B I'PII gasnenwmeMm ras mo cerAM HHU3KOro JaBileHEA IIO-
JaeTcs OCHOBHOU Macce GEITOBHIX W KOMMYHAJIbHO-GHITOBHIX HOTPeOH-
TeJIel.

o namreM I'mnpoHWWrasa (Caparos) gByxcTymeHdaThie CHCTEMBI,
B KOTODHX IePBafA CTYHOeHb pacHpefedeHHS INIPEICTABIGHA Traso-
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TpOBOAAMU BHICOKOIO HaBieHus (mo 6 rrc/cm?), mo Meranno- m wamm-
ranopiosennmaM Ha 20—25% sKoHOMUYHee cucTeM mepBoit cry-
IeHBI0 M3 TA30HPOBONOB CPE/HEr0 [IABICHHS [18]. 3a cuer mmpo-
KOTO AEANa3OHa AABICHHH B LIePBOH CTYHEHU TAKUE CETH HO3BOIAIOT
OTKA3aTBCA OT CIOKHHIX TPEX- M MBOTOCTYIEHYATHIX CHCTEM.

CmcreMsl ¢ BepXHell CTYNeHBIO pacupefieJileHMA H3 Ia30IPOBOJOB
BHICOKOTO JaBIeHUA ABIAIOTCA (olee HAEKHBEIMH, TaK Kak o0namaor
#a 50--55% Ooxpmell akKyMynmpylomeii cmoco0HOCTHIO, YeM raso-
OpOROH cpegHero naniernms. [losroMy B ropomax ¢ yIMYBEHME
HpOe3yaMH, MO3BOAAIONINME pPA3MECTATH B HUX LA30IPOBOXEI BHICO-
KOTO JaBIEHMNA, eNecOOOPASHE JBYXCTYINEHUATHEe CHCTEMEl ¢ 1IepBoi
CTYLIEHbI0 U3 ra30IPOBOKOB BHICOKOTO JABJICHUS.

B xpynusx ropogax ¢ GOJIBIIAM KOIMIECTBOM IPOMEIIIEHHKX IO-
rTpebmreneit rasa, pasMeIIeHHEX 9acTO B JKWIHX MaccHBaX, Openy-
CMATPHBAITCHA TPEX- U MHOTOCTYIEHYATHE CHCTEMH PAaCIpefeNIeHHs
Tasa.

Ilpz paspaboTke cucreM rasocHa(;KeHHWst HEMATOBAYKHEIM SBIA-
©TcS BOOPOC PANHMOHANBHOTO MOFHIIOYEHNA COCPEROTOUCHHHX IOTPe-
furelel K ceTAM BHCOKON HMAM Hm3Ko#l crymenm pasiaenmsa. Ilogriio-
geawe GONBIIOr0 YHCIA COCPEeOTOYEHHNX HoTpebuTenell CpaBHUTEND-
HO HeGONBIMIMX KOJWYECTB T'a3a K CeTAM BHICOKOM CTYIEHH IPHBONAT
K YBEIWYCHHI0 DA3BETBICGHHOCTH HX KM HEOGXOIUMOCTH COODY:KEHHS
pomoxaurentHHX ['PII y morpebureneii. Iloprnrouernme xe cocpepmo-
TOYEHHHX HOTpe0HTeNed K rasompoBofaM HE3KOIO HaBICHHA TpeGyer
I8 COXDAHEHHS BSaJaHHHKIX Iepemajos JaBIeHHA B Tasz0IPOBOJAX
SHAYATEIHLHOTO YBOIMYCHHSI AUAMETPOB.

O6ngn0 Menkmx moTpeGHTENedl NOJRIINIAIT K CETAM HU3KOTO,
a KPYOHHIX — K CeTAM BEICOKOTO HIH cpegHero papienma. Opmaro
9eTHYI0 TDAaHANY MeMKAY MEJIKAM H KPYOHHIM HOTpebmTesIeM yCTaHO-
BHTH TPYAHO, TAK KaK OJUH H TOT jKe HOTPEOHTeNb JJIA rasompOBOZa
HHA3KOTO FaBIeHHA 00JBIIOTO AHaMerpa OymeT MelIKHM, a JIA raso-
nposofa HeGOJBIOro JuaMerpa — KPYOHHM. bBoiasmoe smadeHHme
TaK;Ke HMeeT W MeCTOPACIOJNOKeHne HOTPe6uTeNa OTHOCHTeNIbHO Ia3o-
IPOBOJOB BHICOKOYX M HU3KOH CTYIEHHW jJaBIEHHUA.

IIpm BriGope ouTmMaabHOTO BapHAHTA NOXKIITIEHAA COCPEHOTO-
9eHHOTO moTpebmTess K OIMBKO PACHOJOKEHHOMY Ta3OIpPOBOAY HMA3-
KOTO JaBIeHAs WIH K jjajiee PACIOIOKEHHOMY Ira30nPOBOJLY BEICOKOTO
unn cpeguero papiaenuss I'monpoHWMras (CaparoB) peroMeHmYyeT
HMCXOJUTh U3 cpaBHeHHsA 3arpar B obomx cayduasx [18]. Bapmanth
OyRyr OpPEMEDHO PABHONEHHE, KOI7[a BHIIOJHAETCA DPABEHCTBO

AHH. n/(HOTB+ HI‘PH) = 1’ (IV'Z)

rae K, . — 3arpars Ha yBeIWIeHE® [WAMETPOB pPACIpPENeIUTeNLb-
MEIX ceTelf HH3KOTO jaBieHUs; K,,, — 3aTpaTel Ha COOPY:KeHHE
FONMOJIHUTENBHOTO OTBETBICHHMA MJisA NOJAKJIIOUEHHWSI K CETH BHICO-
KOTO HJM CpPegHero jamjeHHs; Hpppg — 3aTpaThl HA COODYHeHHE
JonosgurensEoro I'PII mpm mopmkaodendW ® CeTH BEICOKOTO HIH
Ccpeaero JAaBJeHuA.
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Ecam 310 OTHOmWEHME MeHbINe eJWEHUIH, IelecoOOpPa3eH BapHAHT
OOKIIYeHNs K CeTAM HU3KOro JAaBIeHUsdA, eClIH GoIbIme eqAHHTH —
9KOHOMHUYHEE BapHAHT HONKIIOUEHUA K CETH BHICOKOrO WM CpeJHero
TOABJIEHDA.

OpHeHTHPOBOYHEIE COCPEOTOYeHHEE HATPYSKE H COOTBETCTBYIO-
mue EM jJUaMeTpPH Ta30mpPOBOJOB HH3KOTO [aBIeHHsS, HPHU KOTOPEIX
nmenecoofpasHo NPOM3BONATEH BHIIEYKA3aHHOe CPABHEHHE BapHAHTOB,
TNpHEEBefeHH HHKE.

T'a30mpOBOJ; HA3KOrO NaBJeHHA CocpemoTo4eHHAA
Harpyska, M*/9

C GonpmAMA HCXONHHMA HArpyskamu (D300 mM)  300—500
Co cpemuumu HarpyskaMm (D=150-+200 mm) . . 100—200
C mannmvu Barpyskama (D =50-100 mM) . . ., . 50—70

B psaje ciyuaes npu BHOOPe HAMAYIINEro BAPHAHTA MOMKAIUCHUA
ROJUKEN OHITH IPUHATH BO BHEMAHHEE W Takme aKTOPH, KaK TEXHOIO-
TAYHOCTE, HAJEKHOCTH, YCIOBHA 3KCILIVaTAIWW ra30BOTO XO3AMCTBA

m
) (4
”np(ﬂ}f
¢ 4 frmm—— 4 g ¥
Jf/.'w Vmpm) 0, 5 l{‘”ﬂ [4”” Ympta)
Puc. IV.2. Qi1eMeHT KOIb- Pre. IV.3. 3aBucuMocTh MeTANIO-
HeBoii CeTH. eMKOCTE m KOJALIA OT pacnpeneie-

HnA TPaHSATHOTO pacxofa rasa Vip
o0 MOJYKOIBIAM.

um ap. llo pammmm E. W. Bepxmama [3], m3 o6meit pammsr ropop-
ckmx rasopux cereir o6mraEo ot 70 mo 80% cocTaBIANT raszonpo-
BOAH Hm3Koro pasienma u Toabko 20—30% — cpegHero m BEICOKOTO.

OOHYHO TNPOCKTHHE OPraHM3aUUU, PYKOBOACTBYACH MPHENMANOM
HaJle;REOCTH, OTJAIOT IPeJNOYTeHAe KOJIbIEeBEM CXeMaM HH3KOTO JlaB-
JeHds, a He PasBeTBIeHHHM TyOumKOBHIM. M3 Tex e coolpaxenmi
B KQKAOM KONbI€ TPAHSHTHHE HATDY3KH CTPEMATCA DPACIPeleNuTh
paBHOMEDHO mo oGomM moxywoinmaMm (pmc. IV.2), r. e.

Vip @) =Vip 6y = 0,5V 1.

Ho npm a10M KONBIO MMEET MaKCHMAIBHY0 METAIIO0EMKOCTh, 4 MAHA-
MaJbHAA MeTAJNIOEeMKOCTh J[OCTHTaeTCA NIPOIYCKOM BCero rasa Io
opomy u3 moaykroxen (pme. IV.3). CiremoBarelsHO, BKOHOMHIHEE
gepe3 OJHO NOJYKONBIO 00ecleTuTh ra3cM TOJIBKO IOAKIIOYOHHEIX
K BeMy morpedmresnei, a 4epes gpyroe MOIYKOIBIO HOKATHL Tas B KO-
amdecTBe, obecHmedmBaomeM M MOTKIIYEHHHX K HeMy morpebumrenei,
um morpebWrenel, HAXORAMMUXCA 32 KOJIBIOM, PAacXof rasza AIA KOTO-
pwx GyfmeT HAa 9TOM MOIYKOJNBiEe TPAH3UTHHM. DHjjelieEHeM B HoOCIe-
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AYXOIMEX KOJIBNAX YIaCTKOB JIiisf TPAHBUTHHX PACXO/|0B MOKHO HONy-
auTh BAE00Aee IKOHOMIYHYIO CETh C IVIABHEIMU HALDABICHUAMI TPaH-
3UTHHX IOTOKOB rasa. Ilo Taxum riaBEEIM 8aKOILIIOBAHHHIM TpPAHSHT-
HEIM MarmcrpaiaaM 3a cder numraoomux mx ['PII moxmo ocymecrsmrs
nepepacupefeleEne OCHOBHEHX TOTOKOB Ia3a B 3aBUCHMOCTE OT €JI0-
JKOBINEHCS CATYyanud, HAIPEMeD IDH aBAPHHE WIH DEMOHTE HA OTHEeNb-
HBIX y9acTKAX ceTH. B To jKe BpeMs OTBETBIEHHUA OT OCHOBHHIX KOJeI,
Hecylnue nefolbllme HATPY3KM HJA OTPaHMYEHHOTO JHCIA HOTPeGm-
Teled rasa, BOOJHE HOINYCTEMO HE KOJBLEBATh.

TaxuM oOpasoM, panmOHANLHOH CTPYKTYPO#H TOpPOACKHX Ta30BHX
cereil HU3KOTO [aBjieHHA CIENYeT CUMTATh CTPYKTYPY B BHAE COBO-
KYOHOCTH 3aKOJLIOBAHHOM CEeTH TJIABHHX HANPABIGHHHA NIOTOKOB
rasa W TYOHKOBOH cer:m orBermiemmit. Ilpm sToM riamHEHe Hampasie-
H¥sA, coegunsiomue ormennHEle I'PII, memecoobpasHO BHIOIHATH IO
BOBMOKHOCTH OHHM CeUeHWeM, He CO3[JaBasg HA HTHX HaNPaBIEHHAIX
TEJICCKONMIECKAX I'a30mpoBOfoB. TelecKommMuYecKas CTPYKTypa 38a-
TPyHHEAET IepepacmpejefieHme IOTOKOB M IpeBpalfaer B30HH Jeii-
creua ormentHuXx ['PII B usonmpopamntie cucreMH, THEPABIEYOCKA
Majio CBASAHHHE MeKny co00#, Ur0 CHIIKaeT HAXe;KHOCTH Beell cum-
CTEeMHI,

OTBeTBiEHHSA K€ OT IIABHELKX HANPABIEHEN Helec000pa3Ho €TPOUTh
OO0 TeJleCKOIMIeCKoil cxeMe. IIpm MurpopaiioHmpoBaHHOM sacTpolike
menecoo0pasHo 3a CUeT OTBETBIEGHHMI OT OCHOBHOM KOJBLIEBOW COTH
98CTh YIWYHKX PACHPEJeIHTEIbHEX TIa3oNPOBONOB IepPeMecTHTh Ha
BHYTPHKBAPTAILHEYI0 TEPPHTOPHIO. ITHM JOCTHTAETCA COKpameHDe
OPOTKeHHOCTH JOMOBHX BBOJOB M yMeHbINEHHE TI'HAPABIHYECKAX
moTeph HAOOPa B HUX. 3a CUET COKPANleHHsA IPOTAKEHHOCTH TOHKO-
CTEHHHX BBOJOB HeGOJIBIIOT0 CEeYeHHA YMEHBIIAETCHA OMACHOCTH KOP-
PO3HOHHHX paspymeHH# Tpy6. B mepmoj cTpoHTeIHCTBA B PEMOHTOB
CHATHAE OPOKHEHX MOKPHTHH BHYTPHKBAPTAIbHON Teppuropmm o6xo-
OUTCS JielIeBie CHATHA (o0Jiee COBEPIICHHHX NOKPHTHA YIHIHBIX
IPOe3oB.

HapexuocTd ¥ 9KOHOMMYHOCTH CHCTEMH ra3oCHA(KeHUA B 3HAUH-
TeJIbHOM CTemeHH 3aBucAT orT umcia I'PC, mHTAlOEX BHCOKYIO CTY-
pDeHbs pacupenenenus rasa. C ysenamuenmem umeaa I'PC ymempmaercsa
pagmyc MmedCTBHA KakKgod M3 HWX, CJIEJOBATEIbHO, YMEHBLIIAIOTCH
MeTa/I0- W KANMTAJOBJIOKEHHS B CETh BEHICOKON CTYHNEHH JABNEHEA.
OpnoBpemenHo Ooxpniee amcio I'PC moBbmaer HameKHOCTH CHETEMBL
3a CUeT NUTAHUA €e ¢ HEeCKONbKmX Hampasienmii. Hexoropoe yBemu-
9eHEWe NPOTAKEHHOCTH OTBOAOB OT MATUCTPAJIBHOTO Ta30lpOBOJA
® pomoxEmTeasHHM ['PC xoMmeHcmpyercss CHHJKEHWEM METaJJIOBIIO-
7HeHUH B TODOJCKYI0 PaCHpeNeNuTedbHYI0 CeTh BEICOKOTO JABJIEHHA.

T'mopoHlWras pexoMengyer mpegycMaTpuBaTh OPH GHCICHHOCTH
Hacenenus 100—120 twe. wen.—1 T'PC, 200—300 — 2, 300—500— 3.
Ecrecreenno, 9T0 3TE peKOMEHIAUHH ABJISAIOTCA OPHEHTHPOBOYBEIMHU
m Ham(ojiee DANUOHAJLHAA CHCTEMA I'asOCHAOMKEHHMs, KaK OTMeda-
I0CH BHIIIE, BHOHpAETCA TEXHUKO-DKOHOMUYOCKHM COLOCTABJEHHEM
HECKOJbKHX BapHAHTOB.
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§ IV.3. Tpyom

HJts1 coopyseHnA rasompoBOAOB, KAK IPABUIO, TPHMEHAIOT CTAND-
HBle TPYOEL. B 0THeIpHEX CIydadX IO 0COOHM TeXHHIECKHM YCIOBHAM
MOTYT GHITH IpEMEHEHH IJIACTMACCOBHE I acOecTo-IeMeHTHEE TPYGH.
llpemmymecreamm craixpHEX Tpy0 ABIAITCA: BHCOKAA WPOYHOCTH
¥ IJIACTHYHOCTH, BO3MOMKHOCTH COBJAHHA INOTHHX M IPOYHEIX CBAp-
HEX COeIHBeHHN}i, BOSMOMHOCTh U3TOTOBNEHAA U3 HUX THYTHIX W CBap-
HEIX OTBOJIOB I (aCOHHEIX Uacreli, Goasmas pamaa. Hemocrarkm crann-
HHX TPYG: HOIBEP/REHHOCTh KOPPO3uHM, 60IbIIOR KoadPUImeHT Temie-
paTypHOro pacIIMpeHHs H CPaBHHETEIbHO BHCOKad crommocth. Ilo-
ClleHee CTPeMATCA CHHU3UTh yMEHBIICHHEM METAIJIOEMKOCTH 3a CYer
OTPAEMYCHUS TOJINEHH cTeHOK Tpy6. Tak, yMeHLUIIeHHe TOMIMUHH
CTEHRH cTajibHOM TpyOH AmamerpoMm 325 MM Bcero Ha 1 MM maer axo-
HoMmIo 8 T Meraisa Ha 1 KM rasompoBoja.

s rasompoBofoB ciaeayer IPUMEHATH TPYOH W3 X0pOWIO CBApH-
BRIOI[AXCA MaJOYTJIEePONHUCTEIX M HU3KOJETHPOBAHHHEX craiel, ¢ co-
mepskaumeM yriaepopa He Bhime (,27% m ¢ OTHOCHTEIBHBIM YHJIHHE-
mmem He MeHee 18% . TpyOH, Kak OpaBmio, NOKHH OHTH H3TOTOB-
JeHH W3 MapreHoBCKEX cmokrofimmx crameir, Coraacao CHwmll I—T.
9—66 pgomyckaercs orpaHHYCHHOe NIPWMEHEeHHe TPyO U3 IONYCIOKOH-
HHX U KEOAAX CTajell JiA mOJ3eMHEIX KW HAJ3eMHHX ra30IpPOBOJOB
HEU3KOTO IaBIeHEA AuaMeTpoM He Gojnee 530 MM ¢ TONIMUHON CTEHKH [0
8 MM, OpOKIajHBaeMHX B pafioHAX ¢ PacueTHON 3MMHeH TeMmepary-
poit ;o —30 °C. Ilpu 3ToM Kak BO BpeMs MOHTajKa, TAK H B HepHOJ,
OOCHeRYIOMeN SKCIAyaralEu TasompOBOJA JOIUKHEL IpegycMarpu-
BaTbcA ycoBusA, ofecneumBaomue TeMIepaTypy CTeHKH Tpy0H raso-
OpOBOAA M3 HONYCHOKOWHOH cranm He Hmke —20, U3 KUIAmMEHR —
ge Hmwke —10° C. Orsopsl, mepexopgs m apyrze (ACOHHHEE 9ACTH
B 3TOM CJIydYae M3TOTOBIAITCA TOIBKO M3 CIHOKOHHOH cTasm.

Ilo cmocoGy maroroBieHHms cTalbHEE TPYOH DOZPasmelfioT Ha
DeciToBHBIE — XOJOJHOTAHYTHE, XOJOFHOKATAHHE W TOPAYCKATAHHE
H CBapHEE — € IPOJOJILHKM HOPSAMHM WIH COEPaJbHEIM mBoM. Bec-
moBHbe TPYOH HeGoapmux nuaMerpos (10 100—150 MM) marorosaaior
MOTO[0M XOJIOMHOTO BOJOYCHHS WMJIH XONOJHOH mpoxarku, a TpyOH
Gonpmero pmaMmerpa, Ho He Gojsee 4206 MM, HBTrOTOBIAIOT HOCIEOBA-
TeILHOH IOpAYedl HpOKAaTKOM Ha CTaHAX H3 CTAJIBHEIX B3arOTOBOK
B BHJEe THIb3, HATPETHX [0 ILIACTHIECKOTO COCTONHWS,

CBapHEE NpPAMOMOBHEE TPYOGH GOXBUIAX AWAMETPOB (CBEINIe
426 MM) H3TOTOBIAT GOPMOBAHHEM HA LPECCaX M LOPAYMM Bablie-
BaHHUEM 3aTOTOBOK M3 CTaXbHEX amcToB. CdopMoBamHyw Tpyby cBa-
pHEBaT OOHYHO aBTOMaTHYECKOH dIeKTPOCBapKO# moA croeM Quioca,
mocae 9ero oHa IOCTyHaeT Ha TPyGopesHYyd U KaamGpoBOYHYI0 Ma-
MuAY A JOBeJIeHNA ee PasMepPOB o cTaHAAPTHHX. CpapHHe Chon-
PaIbLHONIOBHEIE TPYOHl M3TOTOBIAAIT U3 CTANBHOH PYAOHHOM JIEHTH
muprroi 1000—1500 MM crepThHBaHmEM ee mO cHUpailm HA TPYGHEIX
C€TaHAX W TOCIeRyIme#d CBapKo¥ HA cTHKOBapouHoi MammHe. Cmom-
PAILHOIIOBHEE TpyOH [emeBje NPAMOMIOBHHX, HMET O0IBIIyIO
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AJIUHY, MeTall IPH 3TOM CI0CoGe MPOMBBOACTBA JIydIIe COXpaHser
CBOM IIIACTUYECKHe M BASKHE CBoficTBa. OmHAKO BHCTymaomee yeu-
JeHEE CIMPANBHOTO IIBA BHATMTENBHO YMEHBLIIAST TONNMEY MPOTH-
BOKODPO3MOHHOTO NIOKDHTHA IO BCed JJIXHE WIBA.

Pasmepsl Tpy6 xapaKTepH3yHOTCH YCIOBHEIM NODOXOROM, Hapyk-
HEIM U BHYTDEHHEM JiIaMeTpOM, TONIUMHORA CTeHKM ¥ anwmeoir. Ilog
YCIOBHEIM IIPOXOfioM )y IOHMMAnT HOMMHAJILHHI BHyTpenHmil mua-
MeTp TPY6H, KOTODHM OINEPUPYIOT B pacueraX M HIPH ImOgGope apma-
TYpH B (QACOHHHX YacTell. YCIOBHHE OPOXOJ HE ABIACTCA TOUHOMN
BeINYAHON M EMeeT OKpyriaeHmue smavenms: 10, 15, 20, 25, 32, 40,
50 mM m 1. n. Hapymunit guamerp D, splsdeTcd TQUHON BeIMYHHOM,
ABEMATAPYEMOA CTAHAAPTAME W TeXHHYECKEME YCAOBHAMHE, TAK Kak
10 HEMY M3TOTOBIAIOT CTPOUTEJIbHEE M MOHTAJKHEE MAIIMHH, KOM-
mwieKkTyor ¢aaEns, QETEATE W T. O. BEyTpemHmii pmmamerp D,
ABJACTCA BEJIMUYMHONM, IPOM3BOJHON OT HADY;KHOTO JUAMeTpa HW TOJ-
IMWHE CTeHKU, U B 0003HAUEHHAX He QUIypHPYET.

Tpy6H A1 Ta30MPOBOKOB JOMKHE HMETh 3aBOJICKHUE cepPTHEQUKATH,
B KOTOPHX yKa3aHH HOMEHAJBHEI pasmep tpy6, TOCT, mo xoropomy
H3TOTOBIEEH TPYOH, MapKa CTajd, HOMED OapPTHH, Pe3yJbTATH Me-
XaHHAYeCKAX ¥ TUAPABINYeCKMX HconTanmii, mara m ormerka OTH
sasofia o coorserctsun Tpy6 I'OCT mnm TY. Yacre sTmx iKe cregeHmit
OpEBOJUTCA Ha KIefiMe 3aBofa-H3IOTOBUTENs, HAHOCHMOM HA ORHOM
w3 KoHIOB Tpy0 nuamerpoM 35 MM u Gomee. Hampumep, rieiimo
219 %x7x10500—10 TOCT 8732—70 osmagaer: Hapy:KELI IWAMETD
rpy6nr 219 MM, Tommmua creHKz 7 MM, gamaa 10 500 MM, crans Maprm
10, Tpyb6a maroroBuaera coraacmo I'OCT 8732--70.

Ilepen MonTaKoM TPYOH OPOBEPAIOT HA OTCYTCTBUE 3ABOMCKUX MIH
TPAHCHOPTHHX Je(eKTOB: pPA3HOCTEHHOCTH, OBAJIBHOCTH, KOCHHH
TOPIOEBHX CPE30B, PACCIOCHHN MeTajja, BMATHH, NApAIdH, NOBPEK-
meHmi kKpoMok m Ap. Ilpm Hammumm gedexTOB MM HPH OTKIOHEHHAX
pasmepoB or BeqmuuH, periamenrmpyeMux I'OCT, 1py6m Gparyior;
He3HAUHTENbHEE TPAHCHOPTHERE MAeQeKTH MNOJJKHE OHTH HMCIpaB-
JeHH,

Coritaceo rpeGopapmsiv CHull I—-I'.9—66 3aBopsi-marorosurens
JOJKHE TOCTABIATEH CTANBHNE TPYOH JIA HADYKHEIX Ia30IPOBOJOB,
TMOKPHTHE CHAPY:;KHU OUTYMHOR IDYHTOBKON MIH JPYTHEM OPOTHBOKOD-
POSBHMOHHHM IOKDHTHEM IO NPEABAPHUTENbHO OUMIIEHHOH 0T OKAIWHH
U 3aKaTOB MOBEPXHOCTH.

N3 Goapmoit HomeHkmaTypr Tpy6 coraacao CHull I -T.9—66 pua
COODPYIKEHNA HapPY/KHHIX Ta30BHX ceTell MOMKHO HDHMEHATH TPYOH
B coorsercreum ¢ Taba. IV.1. [Jlonyckaerca mpuMeHerme fpyrux Tpyo,
B TOM UHCJIe MMIOPTHHX, IPH YCAOBHH DABHOIEHHOCTH HX IO XWAMMU-
YeCKOMY COCTaBy, MeXaHMIeCKHM CBORCTBaM W pasmepam TpyOam
BRIIOYeHHRM B Taba. IV.1.

IMpaBumaMu 0Ge30HacHOCTE B TrasOBOM XO03SHCTBE [OIYCKAeTCH
OpUMeHeHHe HEMeTaAIHIeCKAX TPyl HJIA TOPOACKHX Ia30HPOBONOB
10 TeXHWYECKNM YCIOBHAM M HMHCTPYKIHSAM, cOTacOBaHHEM ¢ ['oc-
roprexnragsopoM CCCP u Tocerpoem CCCP.

55



Ta6anga IV.1

HoMEHRAATYpa CTAJABHBIX TPYS ANA HapPY:RHBIX
razonpoBoji0OB

Pasmepsi, MM

Tpy6u Mapka cranu Hpnmegadne
Muanerp | T OIaHa

-DIEKTPOCBAPHEIe o | BCr2cn, BCr3cm, | Or 10 Or 2 Tlonzemante u
roCT 10704—63 * BCr4co mo 0 530 | m BEmme -Ha36MHEIe
= I'OCT 10705—63 *, rpyume B Ta30IPOBOIEL
rpymma A, ®3 cumo- | ['OCT 380—71 #; ¢ AaBICHEEM
KOWHOH  MAapTreHoB- 10, 15 u 20 no 6 krcfem?
ckoft cTanm rpymun I mo

TOCT
1050—60 **

Duexrpoceaparle mpA- | BCr2cm, BCr3cm, | Or 426 Or 4 Tlopzemanie 1
momopaee mo I'OCT BCré4cn mo o 1620 | = Brme HaJ[36MHBIe
10704—63 * m TOCT rpyune B Ta30mPOBOAKL
10706—63, rpyo- | TOCT 380—71%* ¢ HaBIeHHEM
Dma A, H3 CIOKOH- no-12 xrefem?
HOH  MAapTEHOBCKOM
cTaium

JneKTpocBapHES npﬂ- 17TC, 16TH no 529 8 To e
MOWIOBHEIE UMTVY/ 720 8
‘lMTY/YxpBHHTI/I HIUAIM 820 9
524—63 ¢ wsMeme-
mEavA 1 m 2

DecmoBHEI® TOpAYeKa- 10, 15 = 20 Or 32 | Or 2,5 To Ke T ycTa-
mamse po I'OCT rpynus I mo 10 426 | m B | HOBKE CIKHIKEH-
8731—66, wDommyHKT T'OoCT HOTO rasa; raso-
5a, m TOCT 8732— 1050—60 ** IPOBOJH, HOI-
70, ©3 cHOKoitHO# Bepralonipecs
MapTeHOBCKOH cTamn BuOpanun

BecnIoBHEe XOMOTHOTA~ 10, 15 = 20 Or 10 Or 2 To e, EMITYILC-
HYyTHE © XOJOIHO- rpyms I mo mo 45 ¥ Bollle | HEE ra3ompoBO-
xaragne oo TOCT roCT HOH C JaBJe-
8733—66, nDoamymKT 1050—60 ** HUeM
5a, m TOCT 8734— mo 12 kre/cm?
58 ** | u3 cHoroiHORK
MapTeHOBCKO# cTaiH

BoporasonpoBoaame BCri, BCr2, Or 13,51 Or 2,2 Topaemukle 1t
(ra3osHe), Heoummo— BCr3, BCri, mo 165 | mo 4,5 HA/[3eMHAEe
BaHHALIE émue), BCr2, BCr3 Ta30MpPOBOJIEL
nerkme H OOHKHO- | rpymu B m B ¢ JaBJIeHEEM
pempre mo T'OCT mo T'OCT mo 0,05 xre/cm?
3262—62 380—71 *




T'napebIM DPEAMYIECTBOM HEMETANIWTECKHX TPYG ABIAETCA KOp-
posmoHHAsA cToikoCTh. OfHAKO IPUMEHEHRE STHX TPYG I0Ka He BRMIIo.
8a Tpefeisl DKCIEePUMEHTAILHHX IIDOBEPOK.

§ IV.4. YcrpoiicTBO moj3eMHBIX IrazonpoBRoxon

Yawunbie pacIpefeNuTeNbHEE Ta30MPOBONEI, KAK LDABHIO, BN~
nonmAlTeA NoiseManimMa. HagsemHas mpokiagka rasompoBoos mpm-
MeHAETCS Ha TePPUTOPHAX NpefUDHATHR H ¢ PasPelIeHHs OPraHOB
apXHTeKTYPHOI0 Haj3opa IOpPH COODY;KeHHMH BHYTPHKBAPTATBEEIX
(RBOPOBHIX) razompOBOJOB.

Ilon3eMHEIe Ta30MPOBOAKL ABIAITCA CKPHTHME COODY/KEHHAME, H
3T0 B COYETAHWMH C ONACHHIME CBOHCTBAMH TPAHCIOPTEPYEMOTO IO
HEM Tras3a DpeNbABIsAeT 0CO0He TPeOOBaHMA K OGCCICUCHHI0 HMX €O-
xpagHocTE @ IorHOcTH. IloaToMy rasompoBopml coopymamoTcs u3
cTalpHHX TPY6G Ha cBapKe, a pesb0oBHe W (IaHIUEBHE COeNHHEHHS
NONYyCKAITCSA TOUBKO B MeCTaX YCTAHOBKA apMaTypHL.

TasoupoBoms OCYMIEHHOIO Tasa B HEeNYYUMHHCTHX H cirabomyum-
HUCTHIX TPYHTAaX FONYCKAeTCHd NPOKIANHBATL B 30HE IPOMEPIaHEA
rpyHETa Ha IIyGHHe HEe MeHee, M: IOJ, COBEPIICHHKIMH JOPOKHEIMH
morputuamu — 0,8; Ha yuacTkax Ge3 copepmeHHHX 0o Kpurai — 0,9;
6e3 gppmmenns Tpamcmopra — 0,6. Tasomposogst maammoro rasa
DPOKJIAFHBAITCA HEMe 30HH IIPOMEP3aHua rpyHTa ¢ yxiaomom 0,002
¢ yCTaHOBKOH B HUKHWX TOYKAax KoHAeHcaTocOopHmkoB. Ha yrasam-
HBIX TOyOHHAX PacCemBalOTCH AVHAMHYECKHe HANDSKEHHA OT IpPOe3—
$KAIOMEro TOPOJCKOTO TPAHCHOPTAa, CPABHHUTENHHO HEBEIUMKH TeMIepa-
TYpPHHE HANPAKEHAA B Ia30npPOBOJaX, OGYCIOBICHHHE CE30HHEIME
m3MEeHeHNSAME TEeMEEDPATYyPH [PYHTA, W OTPAHNYEHHO IPOSBIANTCA
CUJIH Hy4eHHS TPYHTOB.

Hyuenme IpyETOB HPH IPOMEP3aHHEH — CBOMCTBO BIa;KHEIX I'DPYH-
TOB YBeNHYUBATH CBOH 00BeM 3a CHeT MHUKpPOpHXJeHHA 06pasyromu-
MucA KpHCTALIaM# Jbfa. BeaeacTsme sToro Ha 3arayGIeHmHHR TpY-
GompoBON, HAYAHAIT HEACTBOBATH SHAUUTONBHHE CHIH, BHTAIKEBAIO-
mue TpybonpoBos Ha mosepxHocTs 3eMau. HauGomee omacEbME
C TOYKU 3PeHHA BOSJEHCTBUA CHJI DyYeHHUsS ABJIAIOTCA IPYHTH € BHICO-
KUM ypOBHEM I'DYHTOBHX BOJ.

BeecoosHbil HayuYHO-UCCIEA0BATEILCKUE HHCTATYT OCHOBAHMI
u yHIAMEHTOB MHKEHEPHHX COODPY;KeHHH IO CTeleHE TYyYMHHCTOCTH
nmojpasnelseT IPYHTH HA YeTHIpE KATErOpHH:

1) menyYWEHCTHE — CKANIbHBIe T'DYHTH, TaJeIHMKN, KPYIHO3ED-
HUCTHE HEeCKW;

2) MalONYyYUHHUCTHIE — MEAKO3EPHECTHC MECKM M KPYNHOSEPHH-
CTHe WeCKH ¢ HeOOJBIIMM KOJIHIeCTBOM IPHUMeceil MHIeBaTOCTH,

3) cpemHenyYWHUCTHE — CYTJHHKH, TJIHAHH;

4) BLICOKONYYMHECTEHE — IJHHB ¢ BEHICOKHM COJepsKaHMeM IRIIe-
BAaTHIX YaCTHI[, T. €. MEJKHX JacTHI, AuaMerpoM MeHee 1 MEM.

IlockonpKy cHIN mydYeHWS OIIYTEMO IPOABIAITCA HEe Ha yPOBHE
HyNeBOl W30TepPMH I'DYHTa, a BEIIE ee, TO BO BJIAKHEX CpefHeNy-
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YHEHACTHX M BHCOKONYyYMHACTHX I'PYHTAX Tas30mNPOBOAH CIeAyeT Hpo-
KiapsiBarh Ha ray6mme me memee 0,65—0,7 ray6mmm upomepsasma
I'pyHTA.

Beugy mopBep:ReHHOCTH IOJ36MHHEIX I'a30IMPOBOMOB KOPPO3UH MH-
HAMAaJLHEe [UaMeTPH WX NPHHUMAIOTCA JJIA pacupefeluTeJbHEIX Ta-
3ompoBofos 50 W NIA OTBETBIEHHA — 25 MM IIpM TOIINIWHE CTEHKN
TpyON He MeHee 3 MM.

Tas mpm yreuxax wepes MOBDEKAEHHA IOJ3eMHHIX Ta30IPOBOJIOB
PacmpocTpaHsAercA Ha 3HAYUTENbHHIE DACCTOAHHA M MOMKET HPOHHK-
HYTH B IONBAJEH 8IAHHUY, KOJIOLIH, KOMIEKTODH O ApPyrHe IOJ3eMHEIe
COODYIKEHNsA, HAKAIIMBAACH B HUX [0 B3PHBOOIACHHX KOHIEHTpanui.
Ilosromy BHGOD Tpacc mOA3EMHEIX Ta30IPOBOAOB MOIJKEH COOTBET-
creoBarh HopMaM CHmll I1—I'.13—66, npmsesernsnM B TaGax. IV.2.

Tabammga IV.2

Paccrosanra (B cBeTy) IO TOPA3OHTAIHM MEKAY
HON3eMALIMA Ta30NPOBOJAMHE M JPYrAMH COOPY:KCHHAME, M
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Jo 0,06 . ., .. 2 3 2 1 1 2 1 1 1
Boaee 0,56 mo 3 . . 4 4 2 1 1,5 2 1 1 1,5
Bomee 3 mo 6 . . 7 7 3 1,5 2 2 1 1 2
Bomee 6 mo 12 . . | 10 10 3 2 5 4 2 113

Paccrosnrma or rasompoBofoB 7o (YHAAMEHTOB OIOP BOSAYIIHHIX
JIMAAI BJAEKTPOmepesayu IPHHUMATCA CIefyoIue, M: IIpH Balpake-
gun 10 1 kB — He menee 1, cearme 1 10 35 kB — 5, ¢BErme 35 kB — 10.
Ot ©rBOJIOB JEePeBLeB Ta30IPOBORH BCeX MABICHHNM NOMKHHE OHITH
ynanens Ha 1,5 M. PaccrosEme OoFf razompoBOf{OB 0 HAPY/KHHX CTe-
HOK KOJIOeB ¥ IOJ3eMHEIX KaMep AO/KHO GHTEH He MeHee 0,3 M, npn-
YeM Ha yIacTKaX NPHOIMKeHUWA rasonpoBOAB BHIOIHAIOTCA U3 Gec-
MOBHHIX TPY6 U He JOJKHE HMETh CBAapHHX CTHKOB. J[ns rasomposo-
TOB ¢ JaBJeHEEM 0 6 Kre/cM® HA OTENbHNX yIaCTKAX TPACCH, a TAKKe
IIPHE TPOKJIafike BBOJOB Me;KAy 3[AHUAMU U IOJ apKAaMO 3JaHHH yxa-
sanHbe B Ta6a. IV.2 paccrosanums mMoryr OHTh YMEHBIIOHH IPHA YCI0-
BEN UPEMEHEHWA 0eCIIOBHEX TPy0 M THYTHX OTBOJOB, IPOBEPKH BCEX
CBAPHHX CTHKOB (H3WYECKUMH METOJAMH KOHTPOJSI, HAJOKEHHA HA
Tpy6H BECHMa ycunemuioﬁ H30JAANME H ofecHe4eHHS COXPAHHOCTH
IOA8eMHHX COOPYKEHHA ODH PEMOHTEe KaKJOro U3 HUX.

58



[Ipm KOMITEKCHOM CTPOHTENbCTBE TPYGONPOBOXEEIX CHCTEM mpax-
THKYETCA YKIaJKa B OGHY TPAaHIIeI0 HECKOJHKHX ra30IPOBOIOB ¢ pac-
CTOAHUMAME Do ropusonTana Mexpy Hmvu 0,4—0,5 M, a Tarske yrian-
Ka IasompOBOJIOB C NaBIEHHUEM 10 3 KI'c/cM? COBMECTHO C BOOMPOBOLOM
A Kagaiuaanuedl ¢ DPACCTOAHMAME MKy HEMH M Ta30HPOBONOM He
menee 0,8 M. [lomyckaerca cosMecTHAas IPOKIAAKA Ta30IPOBOLOB
HA3KOTO JABICHHA C BOJNOIPOBOMOM, TEILIOIPOBOMOM, B3IEKTpPHYe-
ckuMu H TeleOHHBHIMU KalelAMW BO BHYTPHKBAPTAABHEIX TEXHHYe-
CKHX KOJJIEKTOPaX, KODHAOpPAX W NOANOJbAX IPH YCAOBHE obecte-
9eHMA B HEX TPEeXKPATHOTO BO3TYX000MEHA B 9ac H DPAaCHOIOMEHM:
OTKI0IRIOIAX YCTPOUCTE HA Ta30IpOBO/e mepek BXOHOM W HA BHIXOMe
W3 KONJIEKTOpa.

Paccroanme 1o BepTUKATHE MeKAY TON36MHEIM a30IPOBOOM H LPY-
TUMHA HOJ3eMHHIMU COODY/KeHESMM (BOZOLPOBOJOM, KaHAaIW3ammed,
KAHAQJIOM TEIJIONPOBOKA H T. I.), HEPeCceKaeMHIMH Ta30HPOBOMIOM,
mosKHO GhiTh B cBery He MeHee 0,15, a MesKgy rasomposofoM u siex-
rpokabenem miu tenedoHHEM KabGemem — He memee 0,5 m. Jlomycka-
eTcs YMEHBIeHNe DacCTOAHMA MeKy TasoIpPOBOKOM H HIEKTPOoKale-
aeM wnm rexedoHEEIM Kabexem mo 0,25 M IpH yeAOBME IPOKIATKE
kabens B TpyOe, KOHOH KOTOPOR HOJKHEL OHTEH He 6ame 1 M ot cre-
HOK rasompopofa. ApMarypa HA rasompoBofe MO/IKHA HaXOTUTHCA
e 6nmKe 2 M, a cBapHBIEe CTHKH He Gamke 1 M OT cTeHOK mepecexae-
MHEIX COODPY:KeHuH.

§ IV.5. Coopykenms m ycrpoiicTBa
HA Ta30mpOBOXAX

Jans skcmuryaranuu TazompoBOOB HA HAX MOHTHDPYIOT 3aNOPHEHE
YCTPOHCTBA, KOMIGHCATOPH , KOHJEHCATOCOOPDHUKHY, KOHTPOABHKE HPO-
BOHHKH, COODYSKAXT KOJOANK K CTABAT 3alHTHHE KOBepH.

3anoprvie ycmpolicmea DpeNHASHATAITCH NIA OPEKPATICHAA HIN
H3MeHeHHs moToKa rasa. OHHU HOMKEH 00eCcHeImBaTh TePMETHIHOCTD
OTKJII0IeHNASA, GHCTPOTY OTKDHTHA UM BaKPHTHA, YEOOCTBO B BKCHIya-
TalUM W Majioe THAPABINYECKOe CONPOTHBIeHWEe. B KadecTBe 3amop-
HOHl apMaTyph Ha TrasoIpoOBOJaX NOPHMEHAIT 3aJBUKKHA, KpaHHl,
CUJPO3ATBOPH U B OTHENBHHX CIyYafdX BeHTUIH (Ha razonpoBOjax X
VCTaHOBKAX CKHKeHHOTO Trasa).

3aBU/KKH — PAacIpOCTpAaHEHHHH BHA 3amOpHOA apMaTypH Ha
rasonpopojax puamerpoM 50 mm m Gomee. OCHOBHHIME 3iXeMeHTAMH
3aJIBMIKEK ABJAITCA: KOPOYC, KPHIIKA KOPIyCa W 3aTBOP ¢ HPUBOJ-
aeiM yerpoitcreoM (puc. IV.4). Ilo xoECTPpYRIME 3aTBOpA pa3IMYAIOT
3afBHKKN HapajielbHHe M KImHOBHe. B mepBmXx sarsop cocromr us
fBYX NapallllelbHEX JECKOB, IIOTHO OPIMAUAMAaeMHX K IHe3Jy pacuop-
HEIM KJIHHOM. ¥ BTODHX IUIOTHOCTh HepeKpHTHA o0ecIeImBaeTCs
IOCA[KOH 3aTBOPa B BHAE CIICIIHOTO KJIMHA WIW MIaPHEDHO COefd-
HeHHHX JHCKOB B KIMHOBHJHOE THE3NO.

Ilo xoHeTPyKIUM MOHHAEIA PA3IAIANT 3AMBIVKEM C BEIIBUKHBIM
M HeBHIBW/KHHM NINEHAeAeM. DB mepswX BpameEmeM pe3b6oBOd

59



BTYJKHA, BaKpeIIeHHoll B IEHTP® MaXOBHKa, ofecmedmsaeTcsi Iepe-
MelleHde WNNEAEIsA H CBABAHHOTO C HEM 3aTBopa. B 3amBmiKKAX
¢ HeBH/IBIKHEIM IINuHAEJIeM UDH BPAUIGHAH IIOCTENHEro 3aTBOP Ie-
peMemaercs mo pesnGe, UMeIOMEHCs Ha HIJKHEH YaCTH MIOWHELS.
B ofoux cmaygasx spameHHme MaXoBEKa MoKeT OHTh obecmeteHO
BPYYHYI0 MJIA 3NEKTPOIPHBOKOM.

§
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Puc. 1V.4. PazoBas uyrymmas 3afBlyKKa.

a — mapayyiesibHad, € BEABIHHBIM mOmHaAeleM, tuaa 30476K; 6 —
KIAHOBAA, € HEBHIIBMKHHIM mOuHmemdeM, TAODa 309170k,

Jlxa rasompoBogos ¢ paGoumm pmasinenueM #o 6 kre/em® moryr
OPAMEHATHCA BaJBHIKKH U3 C€EPOTo UYyryHa, a [ a30IpPOBOJOB
© JaBleHEHeM CBHOeE 6 Krc/cM? — M3 KOBKOrO 4yryHa MU CTaJbHELE.

IlpemmymecTsa 3agBHIKeK: Majoe THAPABIMIECKOE CONPOTUBICHHE
IOTOKY ra3a, HeGoJbIas CTPOMTENbHAS [JMHA W OPOCTOTA YCTPOH-
crea. HepmocraTkoM mx siBIAeTca HerepMeTHIHOCTD OTKIOYCHHSA LIPH
BaCOPeHHHE HJIM H3HOCE YIIOTHAIAX HOBEPXHOCTEH.

Tupposareopw (pumec. IV.5) ApmAoTCa HPOCTHM ¥ NIOTHHM OTRJIIO-
YaOWIM YCTPOHCTBOM LA MOJ3eMHEIX Ta30NPOBOJOB HHU3KOTO JaBle-
EmA. A OTKINOYeHWA Ta30HPOBOJOB B TIAAPO3AaTBOP 3AIMBAETCH
BOJKA, KOTOpDadA IepeKpHBaeT IpOXoJ rasa. Bricora 3ammpamwinero
cTon0a BORH 2, MM, JOoMKHa OHTH paBHA PaGoueMy JABICHUIO B ra3o-
BOM ceTH, BHIDaKEeHHOMY B MIVLIHMETpaX BogAHoro croiaba, mioc 200,
YcraHaBIXBAKTCA IAPO3ATBODHI HUKE YPOBHS HPOMEpP3aHHS TPYHTA

60



U OPHCOEMBAIOTCA K Ia30HPOBOAY TONBKO CBapkoii. I'mmposarsopmt
ofopyayoT ycrpolicTBaMm [JIA 3aMepa SJIEKTPHIECKOTO MOTEHOHAIA
rasonpososia, a ruaposaTsop KoHcrpykmmm H. T. Xaryanesa (cm.
puc. IV.5, a) wuMeer JOMOJEWTENLHO H yCTPOMCTBO /s IPONYBRE Ta-
somposofa. H mpemmymecTBaM THAPO3aTBOPOB OTHOCATCA: OTCYTCT-
BEe HeoOXOZMMOCTE B COODYIKeHWE A/ HHX KOJOMIEE, HATEHKHOCTS
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Puc. 1V.5, TmaposatBop Al rasompoBogoB oT 50 po 150 MM (@) m or
150 mo 300 MM (6).
1 — Kopnyc; 2 — BOROOTBOAAMAA TPYOKA; 38 — moAymka Késepa; 4 — KOBEp; § —

KOHTAKTHAA LJIACTHHA, 6 — IIpo0Ka, 7 — 9JeKTPoX 3ademieHuda; & — MTYIep ©
HpoGKON RAA TPORYBKH, 9 — KOHYX,

OTKJIOUEHHA HOTOKA Ta3a W BO3MOKHOCTh HWCHONL30OBAHUA HX B Ka-
qecTBe KOHMeHCaToCGopamKoB. HemocTaTioM THADPO3ATBOPOB ABIAETCH
IJIHTEIbHOCTh ONEpAanmil MO 3aJWBKe W OTKAYKe BOOH HACOCOM,
Kpars — samopHbe ycTpoiicTBa B BEJe KOHEYECKoH, BpaMa0NieH-
cA BOKPYT CBOeH ocm, MpOOGKE ¢ OTBEDPCTHEM, IPATEPTON K THE3AY
B Kopmyce. IIpoxom rasa depes KpaH obecHeamBaeTcs HOBOPOTOM
npobkm Ha 90° mo wacoBo#l crpesike, a HEePEKPHTHE — IOBOPOTOM
B o0parayIo cTopory. HemonmasiM oTKpPHTHEM KPaHA AOCTATAETCA Orpa-
HEYeHwWe pacxoja rasa. IlpmMensmTcs KPaHH 9alle BCETO AJA Iaso-
nposogos gmamerpamu 10 80—100 MM m pa3nImga0TCs WO MATEPHALY,
H3 KOTOPOr0 W3TOTOBJEHE!, COOCO0Y yINIOTHEHHsI, KOHCTPYKIUH HPH-
COeAAWHHTENHHOT0 yCTpoiicTBa, pabodeMy AABIEHHIO M Ppa3MepaM.
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Hannyumnmm wmartepuanaMd [Jf KDAaHOB SBIAITCHA JATYHb H
O6poH3a, obmamaromiEe BHICOKHME MeXaHWIECKEMHA W AHTHKOPPO3HOH-
HHME cBolicreamn. OjHAKO BBHJY BEICOKOH CTOMMOCTH KpaHH U3
7aTyHu W OpOH3H M3TOTOBIAIT /A Ta30HPOBOXOB HeGoXbmuX KUa-
merpos (15, 20 u 25 mm), TPe6yOMUX JaCTOr0 OTKIIOYeHAA, HAIPEMED
HAa 0TBOJAX K rasopbiM npubopam. HHa rasomposomax guamerpom Gosee
25 MM IpPEMEHAIQT KPAHH M3 CepOTo YyTyHA, a IPW BEHICOKOM JaBle-
HUE — 7 craxbHBe. [10 0COOHM 3aKa3aM MOTYT HM3TOTOBJIATHCA KOM-
OwAnmpoBaHHKe KPAaHH ¢ TYryYHHKM KOPIycoM m GpoH30BO# mpolKoil.

ITo cmocoGy ymiIoTHeHHES PasiMdal0T KPAHE
mpoOKOBEe HATAKHEIE Ha padodee pamjeHme A0
1 xrc/cm?, canvankosse (pme. IV.6) m xpamm
¢ mpmEyAuTenpHOU cMasko¥ tmma HC ma pa-
G6ogee mapienme mo 16 xrc/em?. Hamnywmas
TepMeTH3amua fAocTaraerTcsa B KpaHax tuwua KC
33 CHUET BBEAEHHA MEAKAY YIIOTHAOIMAME IO-
BeDXHOCTAMHA CHOeNUANBHOW  KOHCHCTEHTHOM
cMa3Kk| mof paBienmeMm (pme. IV.7). 3ampas-
JeHHAA B TYyCTOTEeNHH KaHal BepPXHEH dYacTH
npobK: cMa3Ka 3aBHHIMBaHMeM 0oJTa J HarHe-
Taercsd 0o KaHauaaM I B 3a30D MeXpy mpobxoit
¥ KOpIOycoM m moj ocHOoBamme & HpoOwrm. Ilpum
9TOM Tpo0Ka HECKOJbKO NPUNONHEMAETCA
Puc. IV.6. Campmmro. BPCPX: YBEIMIABAA 3a30p JUIs CMASKE W obec-
BHii wypropmii wpag L€TEBAA JETKOCTH MOBOPoTa MPoGKE. Bo mabe-
tnna 11666k 1 11966x. KaHWNe BHIABIHBAHHA CMA3Kd WHIM IPOHHKHO-

BeHHUSA rasa HAPYKY B OCHOBHOM KaHale Ha-
THeTaHNA YCTaHOBJEH IAPUKOBHY KiamaH 4, a Hax BepxamM Gyprum-
KOM OpobKuM paclojojKeHEa YIOPyras JaTyHHAsA HTPOKIAgKa J.

ITo womHCTPYKUUEM NPHUCOEUHHTEALHOTO YCTPOACTBA PABIHYAT
mydroBsie (peabGoBEe), MamKoBHe u ¢uanmesse Kpauil. Ha momsem-
HHIX IazonpOBOXAX KpaHH ¢ Pe3bOOBHME COeINHEHHAME He HpHMe-
HATCS.

O6mee TpeGopaHue AJIs KPAaHOB, IPUMeHAEMHIX Ha Ta30IPOBOAAX, —
HAJWYHMe YKasaTels MOJNOKEHHS KDPAHA (OTKPHITO», «3aKpPHTOY WIH
orpaEmYmTeNs mosopora mpoOkm. Ha mambeix Kpamax TakmMm yKasa-
TeAeM ABIAETCA pECKa Ha Topme npobku. Ipemmymectsa mpobKROBHIX
KDAaHOB: IIPOCTOTA YCTPOHCTBA, Majoe TIHIPABINIECKOe COIPOTHBIIE-
Hme, OHICTPOTa OTKPHITHA W 3aKPHTHA, JIErKOCTH ABTOMATH3ANAE
yopaeileHusa mmu. H megocrarkaM GONBIIMHCTBA THIOB KPAaHOB OTHO-
CUTCA HerepMeTHIHOCTh, 0COGEHHO HPH IOBHIIEHHHX JaBICHEAX.

Kasxpeiit Tun apmaTypst mmeer yeaosHoe oGo3Bavenne. Hampumep,
oGosraverne kpaHa Tmma 11B5106x pacmmdpposrBaerca Tak: mmdpa
11 — sup apmarypm (Kpam), b — marepmaxm kopmyca (6pomsa),
nappa 10 — ¢Purypa, xapaxrTepmsymomas KOHCTPYKTHBHHeE O0coGeH-
HOCTH apMaryps; Ok — TuI yunoraennd (6es xwoxen). Umorga » vomnme
o6osHavernna cromT nudpa I, ozmavammas MOZEPHU3AMMIO apMaTypH
AaHHOro THNA.
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Homnencamopt npeiHa3HAYEHH [JIA KOMIOSHCAAN TeMIepPATYPHEIX
Jiehopmanmii ra30OPOBOKOB M AN 0GJTeT4eHUA MOHTAKA T IeMOHTa}a
yCTaHaBIMBAGMOi HAa HHX apMarypel. Eciam rasomposopg 3aKpemien
B JANIGN BOZMOKHOCTH HSMEHATH AIUHY, TO B HeM BOBHEKAIOT HAIIpPA-
JReHEA, cHoCOGHEIe DaspyHmHTh TasOmpOBOf HIH YCTaHOBIAEBHYI0 Ha

[H L1

’ )

/}%/1

2

Pme. 1V.7. UyrymBnit kpan co cMaskoii mojy maeaemmem, tama KC

HeM apMarypy. Benwdmma BOSHEKAIOIIEX TeMIOEPATypPHHX HALpAKe-
HO@, Krc/em?,

0, = +ak At,

Iae a — KodpUUUeHT TeMIepaTyPHOro JHHeHHOT0 pacHImpeHHs,
1/°C (pns cramm o = 0,000012 1/°C); E — mogmens yupyroct: mare-
pmaza tpy6bm, xre/em® (mua cramm E = 2100 000 xrc/em?); At —
H3MeHEHHE TeMIePATYPH OT ¢y [0 f,, “C.

Haa cHAMeBNs yKasaHHHX HAaOP/KEHAH Ha rasompoBOAX yCTa-

HapxmBawT Il-06pasHble, JWH30BHE W PEe3MHOTKAHEBHEe KOMICHCA-
TODHL.
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II-06pasHsie KoMIEHCATOPH M3TOTOBAAIT M3 CTAJBHHX (ECOIOBHEIX
Tpy6 m uame Bcero MOHTHPYIOT Ha HAJ[3eMHEIX IasompoBOfaX, Ife
TeMIEePATypPHHe HANPAMKEHHs OOJbIle, YeM HA IOJ3eMHEIX.

Jlunszossie xommencaropu (puc. IV.8) maroroisioT cBapkoit m3
IITAMOOB2HHHX IIOJIYJAMH3 ¢ TOIMEHON cTeHKH 2,5—5 MM Ha paGoume
masienus 3 m 6 xrc/cm?. B sasmcmmocTm oT paodero JapIeHEs W
TOJNIEHK CTeHKE ynpyrasa medopmanuda omHod jauHsH 5—10 M. Hns
YMEHBIIeHHsA THIPABIAIeCKEX CONPOTHBIeHNE I npefoTBpaleRns 3a-
COpPeHMs BHYTDPH KOMIIGHCATOPA YCTAHOBJIEH HANPAaBIAOMMHA HaTPYy-
60K, DpHBapeHHHI K BHYTpPeHHell IOBePXHOCTH KOMII®HCATOpa CO
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Puc. IV.8. Jlup3oBuii onHOPIARNEBHH KOMIEHCATOP.

1 — paaHen; 2 — CTAkHaA TATa C ralikamm; 3 — DONYJMHBa; 4 — KPOH-
mTeltH; 5 — Hanga [JA UPABAPKH K rasonpoBoAy; 6 — HaUpaBJAOmMA HAT-
pybok; 7 — OuTYM.

CTOPOHH BXofia Tasa. HuiKHAA 9acrs IWH3 depe3 OTBepCcTUA B Ha-
mpasisiomeM marpy6Ke 3anmBaerca OETYMOM AIA HpegyOpesKICHHEA
CKOIJIeEEA @ 3aMep3aHUA B HAX BOAH. JIMH30BHAHEE KOMIEHCATOPH
00HYHO yCTAHABIHBAOT HA IO3€MHHIX Ta30OPOBOZAX B KOJIOALAX
B KOMIIEKTe ¢ 3a[BHKKaMH, 10 XOfy rasa 3a EmMmm. IIpH ycramoBke
KOMIIeHCAaTOpa B 3WMHEe BPEMA PEKOMEHAYETCA ero HeMHOr0 pPacTs-
HyThb, B AeTHee — C;HaTh CTARHBME Taramu. [locre moHTamka TArm
cleflyeT CHATh. lIpOMHINJIEHHOCTHI0 BHIOYCKAIOTCA JWH30BHE KOM-
HeHCaTOpH ® Ges KpommreitHoB m crsyKEEIX TAT. CiRarme EX mepep
YCTAaHOBKOH NPOMBBONATCA CTPYOHEHAMME.

PeswHoTRKaHEBH e KoMmmencatopl (pme. IV.9) mMelorT BME BEHT006-
pasHoro roQPHpPOBAHHOTO IJAHTa € (JaHNAME, M3TOTOBJEHHONO H3
PE3HHH ¢ IPOCIoWKaMm W3 Kampomosoro modorHA. Hapymumit cmoit
ycuneH KampOHOBEM KamaToM. [[OHEIKHM 3aBOJIOM De3WHOBEIX TeXHH-
YeCKHEX W3HeJmil BEIIYCKAIOTCA TAKWEe KOMIIEHCATODPEL € YCIOBHEIMU
pmamerpamum 100, 150, 200 m 400 MM Ha HE3KOe W CpefHee FABICHEA
rasa. O6Imas KOMIOeHCHpPYIOMmMAs CHOCOGHOCTD HX HOPH pACTHAMKeHHE He
menee 150, mpm cxatmm — 100 MM mgna Dy = 100 m 150 MM = co-
orsercterro 200 m 75 MM pia D, = 200 m 400 mm. I'masHOE mocTO-
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HHCTBO PEe3HMHOTKAHEBHIX KOMIIEHCATOPOB — CHOCOOHOCTH BOCHPHHH-
MaTh filepOpMAnuUM U B MPONIONLHOM X B HONEPEYHKX HaOpaBIeHHAX,
YTO MO3BOJAET MCIONB30BATH MX /I HOA3EMHHX Ia30HPOBONOB Hm3-
KOTO ¥ CPEJHETO AABIGHH, MPOKIAfLIBAEMBIX HA TEPPHTOPHAX Top-
HHX BHPaGOTOK WIX B pailoHaxX C ABJICHUSIMHA CeACMETHOCTH.
Kondencamoc60pruxy, yCTaHABIUBAOT B HUBMAX TOYKAX Iasompo-
Bofla jud cfopa W yRaleHHS KOHAeHcata. B cocrame KoHpeHcara
mpecGaagaer BOAA, BHAENANIMASACA B SHAUATEIBHHX KOJHIECTBAX
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Pnc. 1V.9. PesmBoTKAHEBHT KOMIEHCATOP.

#3 BIAJKHEIX Ta30B IPH NOHWKeHWE uX TeMmepaTyphl. Hoamuectro
KOHJIeHCUPYlome#ica BiIarmd, r/q,

G=V (wtt— wt2)7

rae V — pacxop rasa B rasomposofe, M%/4; w;, W w;, — Coflep:KaHHe
BOGAHHEX HAapOB OpH HAYANBHOX f{, W KOHEYHOM f, TeMIeparypax
rasza, r/M® (cm. ra6m. I1.2).

ITomuMmo BOAEI H3 ra3a MOTYT KOHJEHCHPOBATHCA TAMKEIBIE YIIEBO-
mpoponsl (6yraH, mpomaH H APp.). TarKe BO3MOKHO CKOIUIEHWE B ra-
300 POBOAAX IBIIK H OCTABMIENCS IOCHE CTPOUTENHCTBA BOXEL.

HKompeacaroc6opauK mpeacTasifer coGoil NUIMHAPAIECKYIO eM-
KOCTh, 9acTO HA3HIBAaeMyl0 TODIIKOM, KoTopas cHaG:KeHa TpyOxoit
A ymaleHus KoHjeHcara. Homern TpyOKHE BoiBefieH moji KéBep o
cHaO:KeH pesnbopoit mpobKoil mam xpadom (pme. IV.10). U3 xompmen-
carocbOpHMKEA HHMBKOTO [aBIeHUS KOHJEHCAT YHANAETCA HACOCOM
W BaKYyM-IMCTeDHOI IIOCie BHIBEPTHIBAHM: NIPOOKH, a M3 KOHAEH-
caToCOOPHUKOB CPEHEr0 HJM BHCOKOTO JXABIEHAS KOHNEHCAT BHITE~
CHAETCA depe3 OTKPHTHI KpaH [JaBIeHWEeM rasa. BHEKmaHas TpyOxa
YV KOHJEHCATOCOODHHKOB CPERHEro HJIM BEICOKOTO NABJIEHHS 3aKIK-
YeHa B 3aIIUTHHIM (QYTIAD, B BepXHeHd YacTH KOTOPOTO WMEETCA ypas-
HHTeIbHO® OTBEPCTHE AUAMETPOM 2 MM. Uepes3 5TO OTBEPCTHE BEIPAB-
HUBAETCA JaBleHHe BHYTPH M CHApY:KH TPYOKH, 9YTO HMCKIIOIAeT
BO3MOKHOCTh IOJbEMa W 3aMep3aHMs BOOH B Hei.

KonpencaToc60pHEKE NPHACOGAMHAIOTCS K Ta30MPOBOAM TOJBKO
CBapKOH M pacmoiJaraloTca Ha rayOmHe, HCKIOYawlileii 3aMepaanue
B Hux Bopsl. IloMmMo mpAMoro HazHAaYeHHsA KOHJEHCATOCOOPHUKM
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HCOOJAB3YIOTCA QNI NPORYBKH Ta30mpOBOJOB H J[iId 8aMepa B HEX
AaBleHHA Ta3a M DIEKTPAYECKOTO IOTEHIWAala ra30mpPOBOAA.

B mpakTmke sKcITyaTanud KOHEHCATOCGOPHHKOB HepELKH CIy-
"a® orphBa cmpomeHx TpyGok. IlosTomy B mocaepHme rome wmcio
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Puc. 1V.10. KorpgeHcaTocOOPHNKE Ta30NpPOBOAOB HHU3KOTO (@) M CpefHero INIu
BHICOKOTO (6) JaBIeHHUs.

1 — eMKoCTh Aisa cOopa KoHpaeHcaTa; 2 — BOROOTBOmAman Tpy6ka; 3 — rasonpoBon, 4 —

3JICKTPON 343€MJICHAA € HMBOJIALMOHHHIM HOKDHITHEM, § — GeTOHHaA mopymka, 6 — KOBep,

7 — KOHTAKTHaA MJIACTEHA;, & — OpobkKa; 9 — Rgaﬂ; 10 — OTBepCTHE B BOJOOTBONAIIECH
TpyOKe.

KOHJEHCATOCOOPHIKOS COKPAM[AeTCs [0 MUHEMAIBLHO HEoOXOZHEMOTO
0COGEHHO Ha Tra30IMpOBOJIAX CPEIHET0 H BHICOKOIO JaBICHHI.
Konmpoavusie nposodnurxy (pmc. IV.411) mosBoxsior Ge3 BCKpH-
THSI Ta30HPOBOJA 3aMEPHTh ero JIOKTPAYECKHH HoTeHmMAald. JITO
Heo0XOMUMO [UIA CBOEBPEeMEHHOr0 OOHAPY;KeHHS YTeYKH DOCTOSH-
HOTO TOKAa ¢ PEIBCOB TPAMBAsi, METPOIOIUTEHA B JPYIUX HCTOYHHKOB
Ha TOj3eMHEIe Ta30mPOBOMH. TOKM yTeYKH BHIZEIBAIOT 3JEKTPOXUMU-
geCKyI0 KOPPO3HIO IrasompoBoxoB. [laA samepa moTeHIHama Iasompo-
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BOfla HEOOXONWMO MJIOC BOJBTMETPAa MOACOSAUHHTEL K LEHTPaNbHOMY
IpOBOAY, OPHMBAPEHHOMY K Ta30NPOBONY, a MEHYC — K 3amlTHOMY
KOKYXY NPOBOAHHKA, KOTOPHE HIHeH HEW30JIHPOBAHHON YacThio
coofmaerca ¢ I'PYHTOM.

HouTpoiasHble NPOBOAHMKA yCTAaHABIHBAIOT BOITSH 9JeKTpOCTaH-
nmid, y TpaEcHOPMATOPHEX KHOCKOB, B MECTaX IePeCedeHHA TIa3o-
IPOBOfiaMH OIIeKTPHQATEPOBAHHEIX 3JKEIE3HHX [OPOT, TpamBaiiHmX
JNHEEA ® T. I

a

[N)

Pnc, 1V.11. HKoHTpoabHHHE 1mpo-
BOJHEK.

a — obmumit Bu; 6 — KIeMMHAad roJI0BKA®
1 -— GeToHHag IORYMKa; 2 — KéBep;
7 3 — CheMHHN KOMNAY0K, 4 — HW3OMHPO-
H/ BaHHAd YaCTh CTAJBHOrO KOMYyXa; § —
6UTYM BHYTPHM KOM{YXa, 6 — KOHTAKT-
HBl CrallbHO# INPOBORHHK; 7 — HEH30-
JEpoBAaHHAN €aCTh KOWKYXa; § — OATYM;
8 9 — MAHYCOBHIM BaXKUM; 10 — INIIOCO-
BB BaKHM; JI! — BHRICOKOOMHBHIH BOJBT-
MeTp, 12 — KJIeMMHafd TOJIOBKa, Hane-
BaeMas BMeCTO CHeMHOrO Kojimayka Iopuw
BeNeHHR 3aMEpOB,

fﬁzsanpoiﬁ’aﬁ

Ha yuactkax raszonposofa, mapajJelbHEX TPaMBaHO# JTHHHH,
8aMep MOTeH[MAJIOB Ta30UmpoBOZA HOJ:KeH OHTh ofecHedeH NPEMEPHO
gepes kampapie 200 m. Jas 3aMepa HOTeHNHANa TaK:Ke MOTYT HCIOAb-
30BAThCA KOHAEHCATOCOOPHUKE H 33ABHKKH.

Kosodyw Ha rasompoBofjax CIY:KAT 1A pasMelleHHA B HHX OT-
RIIOYAI0MEX YCTPOHCTB W KOMIEHCATOPOB. llelaloT KOMOANE H3 Kpac-
HOr0 KHpnHMYa mim cGopHOTo jkeinesoberoHa. IlepexpuiTme Komopma
MeIaTeIbHO BHIIOJHATE CHEMHEIM [JIf Ge30IACHOCTH BEJEHHA pe-
MOHTHHIX paGor. Ilpm yerpoiicTse B AEHMINAX KOJNOANEB IPUAMKOB &
c60pa BOAH YKIOH K IPHAMRY AoiskeH G6rTe He Mermee 0,03. Ha mpo-
XOle TasOmpOBOJia Wepe3 CTCHH KOJOANA YCTAaHABIMBALT (HyTIAADH.
KOHITH KOTOPHX BHICTYHAIOT 34 CTEHH KOJONNA HE MeHee UeM Ha 2 CM.
3a30p Mexay QYTIAAPOM E Ta30HMPOBOJOM 06ecIedEBaeT He3aBUCHMYIO
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OCaJIKy CTeH KOJOANa ¥ ras3onpoBONa, YOIOTHAKT €r0 HPOCMOJIeH-
HHM KAaHATOM # OHTYMOM.

Bo Bia/KHHX IpyHTaXx BO H30eKaHHe NPOHMKHOBEHUA IOYBEHHOM
BOJH B KOJONIH, a TaKiKe HOBPEeXJEHHHE BCIeHCTBHEe MYYeHASA IPYHTa
CTeHEL KOJNOZNEB BHIOJHAKT TOIBKO jKenezoberomHHIME. CHapy:xKm
B DTOM caydae TpeGyeTcs HX He TOJBKO OMTYKAaTypHth M OKENe3HHTS,
HO W IOKDHTH I'EAPOH3O/ANIOHEEME MaTepHaJaMy /I yMEHbIOeHU:A
CHemennsa ¢ MepaisM rpyEToM. OOHYEO THADPOM30OAAMEA OCYMECT-
BiIAercsA OMTYMOM, ;KHAKHM CTEKJIOM, IEePesmHOM H Jp.

" BN/ NA\NANNAANNNNNN /7
NSRS —a
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900%300

Ana samepa

Pume. 1V.12, TayGoxuii Koxopemn.

Jliokm Kosofmes Ha Npoe3sKell JACTE JOPOTH PasMemaoT HA ypOB-
ge JOPOMKHOrO NOKDHTHA, a Ha HesaMOMEHHHX NIPOe3lax — BHIIe
YPOBHA 36MJIH HA O CM ¢ YCTPOHCTBOM BOKPYT JIOKOB OTMOCTKA IMIHAPH-
mgoit 1 M. Tam, Iie 5TO BO3SMOMKHO, IeJXeco00pasHO yIpaBIeHHe 3a-
nBHKKOH BHBecTH mof Kosep (pmc. IV.12) mam BHIme mepexpHTHA
KOJIOHIIA.

Kéeepri npegHasHAUeHE JJIA 3a{HTH APeHAKHEX TPY6OK Komjeu-
CcaTOCOOPHEKOB, THPO3aTBOPOR, KOHTAKTHHIX TOJNOBOK KOHTPOJBHBIX
TIPOBOJHEKOB I KOHTPOJBHEX TPYOOK 0T MEXQHWYECKHX HOBPEKNCHMIA.
R6Bep — 9T0 UYTYHHHI WK CTANbHOM KOJHAK C KPHIIKOW. Y CTaHAB-
21IBaJOT KOBeph Ha GeTOHH He MK sejie300eTOREEe OCHOBAHUA, ofecme-
ypBAINEe IX YCTOMUHBOCTh ® HCKIOYalomue mpocanky. Hpeimxa
KOBepa Ha IpoesdKeil 9aCTH yIAUNE HaXOJUTCHA 3ANONIAI0 C JOPOKHEIM
AOKPHTHEM H OTKPHBAeTCs IPOTUB IBIKEHMA TpamcHopra. B mempo-
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e3siell 4acTH YIMIE, HAOPHEMep Ha rasoHaX, KPHIIKY KOBepa cuenyer
pacnojiarath BHIIe MOBeDXHOCTH 3eMJIH HA 5 CM.

Jas GHCTPOTO HAXOMK[EHEA KOBEDOB, JIOKOB KOIONLEB M Tpace
OO/3eMHEIX Ta30HPOBOMOB YCTAHABIMBAIOT HACTOHHHE 3HAKI,

§ IV.6. Hlepeceuenmss rasompoBOjOB
¢ PAasIAYHLIMA TperpagaMm

Tpacca rasompoBOja MOKeT HepPeCeKaTh PeKH, 03epa, KaHAaJH,,
OBparm, TPaMBaiHHe m JKEJIe3HONOPOKHEE IYTH, ABTOMATMCTDAJIH,
TeI0pUKAMORHLE KOIIEKTODH ¥ APYTUe OPefATCTBHA. ¥ 3Jh Iepe-
CedeHHsI ABJIANTCA OTBETCTBEHHHIME y4acTKaMHE Fa30mpOBOZA M JOJ-
JKHH BHIOONHATHCA B COOTBOTCTBHE C AEHCTBYIOIIEME HOPMalAMH,
«[IpaBmnamn GesomacmocT® B rasosom xosaiicteen m CHuall.

He menee im

s —
1723 4 3

Pumc. 1V.13, Cxema mepeceieHHsA TIasoHpOBOLGM ICKTPHPUIMPOBAHHCH
HeJNe8HOH JOpOr:.

1 — ra3sompoBof; 2 - OHTYM; &8 — HpoCMolleHHad NaKag; 4 — QyMIAp; &5 —
NHBJIeKTPAYeCKHe KaTKA; 6 — KOHTPOABbHaa TpyOKa.

Hepexodw zasonposodos uepes dcenesnodoposcnbie u mpamealinbie
nymu w asmomacucmpasw I w 2 waaccos MOryT OHTH HAA3EMHBIMH,
HO dallle BHIOJHAKNTCS MOA3EMHEIME B €OOTBETCTBHH C TPeGOBAHHAMHA
CHualIl IT-T.13—66.

V4uacTKE HOA3EMHHIX HEPEeXOfOB Tra30TpOBOXOB IOJ, KENe3HOHO0-
possEEIME MarmcTpaliamu (puc. 1V.13) 3armiogaorca B cradbume GyT-
asaps. Iox TpaMBafinkiMm AWEUAME B aBToMarmerpasamm 1 m 2 wkmac-
coB QyTIAAPH MOTYT GHITH CTANBLHEIME, IYTYHHEMH, 5KeI1e300eTOHHHMHA
nim acGecro-memenTHEIME. [lmamerp dyriasApa mpuEmmaerca Ha 100—
200 MM Gomee mmaMerpa raszompoBofa. HomnE $yTaspa BHBOFATCA
33 HOJOIIBY HACHOHN, HO He MEHee 9eM HAa 3 M OT KpallHHX penbCoB
myredt mam 2 M oT KpasA mosoTHA apromarmerpaitu. Ha Kormax dyriaapa
ZeaaoTcsd CANBHAKOBEE YIIOTHEHHS, a OT OJHOIO W3 KOHOOB (YT-
JApa BHBORUTCA TOJX KOBED KOHTPOJbHAA TPyOKa JJjs BRIABICHHA
BO3MOJKHEIX yTedex rasa.

Ecna no tpe6osammio oprammzammit MIIC ¢yraap samonmaerca
feTOHOM WM TECKOM, KOHTPOIBLEaa TpyOKa He craBmTcd. BHYTDH
Qyriapa Ha rasomponrofe AOJIKHO OHITH MUHEMAIbHOE KOJIHIECTBO
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cBapEHX coegmEeHm#. Tpyly cleflyeT HOKDHTh HB0NALMEHE BechMa
YCHIEHHOro THIOA N V/AOKATE HA JAWDICKTPHYECKHEe MONKIAAKH.
Bce cmapame crhikm Tpefyercs MPOBEPHTH (PU3MICCKUME METONAMH.

Iny6mea ykimagkxm ra3ompoBofa (OT IOAOIIBH IIOAJNH [0 BepXa
¢yTiaapa) mpmAEMaercs HOJ MArHCTPAJBHHME KeJe3HOLOPOKHHME
OyTaMo He MeHee 1,5 M, a HOJ KeJe3HONODOMKHHIME BeTKaMH IIpO-
MHOUIeHRLX MpefOpPUATHN I TPaMBaiHHMH OyTAME — He MeHee 1 M.
Iay6mma ykmagxu rasompoBOfia .IOf aBTOMATHCTPAJNAME — He MeHee
1 M or momoTHa KOoporm Ao Bepxa $yTaApa.

Ha rasomposojax, DepeceKaoIEX MarHCTPaIbHHE JKele3HOHZO0-
POKHHE OYTH H aBTOMArdHCcTpaium 1 m 2 KIaccos, yCTaHABIAMBAITCA
OTHA0YAOMue YCTPOfcTBA: OpPH TYNHKOBHX TrazompOBOKAX — CO
CTOPOHH X0/[a ras3a, OpH KOJBIEBHX — ¢ 0Gemx CTOPOH.

Hepexons MOTYT COOPYSKATBCSA OTKPHITEIM TPaHIIEHHKEM CHOCO60M,
HO 0Oojlee IPOTPECCHBHBIMHM ABJAIOTCA METONH IPOKOJA, OPORABIA-
BaHMA W TOPH30HTAJIBLHOIO OypeHms.

Ilepexodwt 2asonpoeodos- uepes 600nbie npezpadu U 06pazu BHOOJ-
HATCA HAJBORHEIMH (HaJ36MHHIMH) H MONBOLHEIMHU (HOA36MHEIMA)
mo CHumlIl II—I.13—66. MrEEManTbEEeE DPacCTOAHHA OT IEPEXOMNOB
9epes BOAHLIe Tperpajsl A0 MOCTOB OpHEmEMawoTcA mo rtaGa. IV.3.

Tatamma IV.3

PaceroagEAl 0T nepexofioB ra3onpoBOXOB Jepes BOXHLIE
nperpagsl i0 MOCTOB, M

I'a3oupoBop MPONOMER
10 TeweHRo

X apaKTepHCTHKA NMepexOoR08 H MOCTOB
BHIIE MOCTA HH}KE MOCTa
Uepes cynoXopHAE 3aMeP3al0MEe PEKU B KAHAIH, MO~

CTH BCeX THOOB , . . 300 50
Yepes cynoxoqaue Eeaamepaaxonme pexm n Kananm,

MOCTH BCEX TANOB . . . . . . . RN 50 50
Yepes mecyaoxoanue 3amep3axomne peRn P Kaﬂanm,

MOCTH MHOTOOPOJNETHRIE , ., . o« . o « + + o« .« . 300 50
To sKe, MOCTH OJHOODONETHEE . . . . 20 20
Yepes HecynoOXonHKE HeaamMep3alomue pema ‘7 aHa-

JIH, MOCTHl BCEX THHOB . . . . o v « o o o o « 20 20

IMpEMeY aHHNe. YKazanHoe B Tabmmiie paccroagne 300 M MOHeT OHTH YMeHbHIEMO
110 COTAACOBARMIO C OPTAHMA3AIHAMHA, BEJAICMAMA JIeNOB3PHBHEIMA paGoTaMu.

B ropoAckHX ycaoBHAX NEPeXOAH dYepe3 BOLHHE WIPErpajge, Kak
OPaBRJIO, COOPYKAIOT NOABOFHKME AByXHETOUHNME. [Iponyckras cmo-
co6HOCTE Ramnol HHTKE mepexopa (miokepa) — 0,75 pacuerHoro pac-
xopa rasza. IIpoxiangka B ofHY HHTKY AOUYCKaeTCHA: HA 3aKONBIOBAH-
HHIX Fa30mpOBONAX, HA TYNWKOBHX rasonpoBOJAX K HPOMBINITEHHBIM
norpebnrensam, oGeCmedyeHHEIM pe3ePBHHM TOIUIHBOM, M HAa BOAHEIX
mperpagex IMUPHHOM B MeKeHs Ko 50 M ¢ MEpPAHOI 3annBaeMoll BOHME
me Gonee 500 M.
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Jlis mepexona 4epes pexy BHOHpaercs NPAMONMHEHHELH yuactox
CO CIIOKOMHLIM TEHUEHHEM X C HaUMeHbIIed MUPHHON 3aIXBaeMoli Toli-
MEHI, C YCTOHYHBEIM PYGIOM B HePasMHIBAGMEIME IOTOEME Geperamm,
yIaJeHHHHE 0T MOCTOB HA PACCTOAHUA, YKAsaHEWe B TaGa. IV.3.
IFay6una BanojkeHns ra3oNpoBOfia B TPYET Ha IIeDPeXOfax depes
CYHOXOJHEe H CIIaBHHE PeKH He MeHee {1 M, & Ha Apyrux pexax —
Be Menee 0,5 M (or ypoBHA BOSMOJKHOTO DasMEHIBA NHA HO Bepxa
Tpy6H). Paccrogame Memay AOKepaMd IO TOPH30HTAJN IPHHEMAETCS
ge menee 30 M npu amamerpe pioxepos xo 500 MM m He Memee 40 m
npu G6apmmx pumamerpax. Ha HeCYZOXORHHX peKax MOOYCKaercs

ropuzonm Beicoxux Bod

Puc. 1V.14. IlogBopHHIE mepexoy raszompoBOAA.

1 — OCHOBHO# TasounpoBol; 2 — HOIOKep; 3 — GallacTApPOBOYHEIE IPY3H; 4 — KojoJern ¢ 3a-
TOPHBIMA YCTPOUCTBAMH.

YRJIafKa OBYX AOKEPOB B OJHY TPAHINE0 ¢ IPOCBETOM MeRIAY HHMHU
1no ropumzomranm He Memee 0,0 M.

Ioxep (pmc. IV.14) moaTEpyOT U3 AIAHEOMEDPHHX TPYO, DOKDH-
BAIOT M30aAnEeH BeChMa YCWJICHHOrO THOA, 4 BCe CBAPHEIE CTHIKHA
OPOBEPAIT (GU3MICCKEMH METORAMH KOHTPOJA. [liA OpHiaHmA OTpPH-
TATeNbHOR IiaBygecTn NioKepsl pumamerpoM Gonee 200 mm Gannacrm-
PYIOT 9yLyRHEBIME HIIH #Keae300eTORREME TPY3aMHA BIH CIVIOIIHLM 00e-
ropmposanneM. Hambojiee pacmpocrpaHeHH KeJe3006TOHHEE T'DY3HI,
HM3rOTOBIAEMBIC W3 THAKeaoro 0eroma, B COCTAB KOTOPOTO BXOHAT
maax, memert M-300, mecox @ gyrymsas crpykra. Ilepem maseckoi
rPY30B HM30JANMI0 TPYOH 3alIHMA0T (YTePOBKOH M3 /epPeBAHBLIX
peex 20X 60 MM @o BCeMy mEpPHMeTpy C 3aTAKKOH IPOBOJOKOR AmMa-
merpoM 5—06 MM.

PaspaGorka momBOgHHEIX TpaHmed B 3aBACAMOCTHE OT MECTHEIX
YCIOBHE MOMKET OCYMECTBIATHCA CKpeHepHHMH YCTAHOBKAMHE, 9KCKa-
BATOPaMHd, YCTAHOBJCHHELIMH Ha INIaBYYHX CPEACTBAX, 3eMJIECOCHHIMH
H THJPOMOHHTOPHHKMHE CHaPAAAMHE, B3PHBHHM CI0COGOM (B CKAaIHCTHIX
rpyHTax) m T. A. Tpammes o0HYHO poiKHA OHTH HePHEHAMKYIApPHA
K TEYeHHI0 PeKH H MMeTh II0 BO3MOMKHOCTH ILIABHH IPOYHIH, TTOOH
VIOKHATH NIOKEP € eCTeCTBEHHHM yIpyrmM uzsrmboM. OtaerxsHEe
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VYaCTKH OIOKepa MOTYT OBITH CBAPEHH M3 KDPHBHIX BCTABOK, HO 3TO
BHAYMTEIRHO YCIOMKHACT ero YKJIagxy B rpammeio. Ilosromy mHOTrjA
nemecoofpasHee MOWTH Ha YBelmueHme 00beMa 3eMIAHHX paboT,
uTo6H m30eKaTh YCTAHOBKY KpDHBHIX BCTABOK. YKIafKa HloKepa
B TOABONHYIO TPAHINE0 MOKET OHTh OCYINIeCTBICHA C INIABYYHX
CpelcTB, €O Jba WIE MeTofioM mporackmBamua. Ilomsepralommecs
pasMEBy pycia W 0Gepera pPex Ha yJacTKe HepPexofia YKPemsaiT
KaMaeM, 00JepHOBKOM, IIETHAMH.

=1

=)

TerTe

»Ta e

Puc. IV.15. CxeMul BO3IymHHX NEPEXOLOB.

a — GaNouHnl; 6 — BcTaKaRuull; ¢ — BACHYEH BAHTOBHI, 2 — B BHAE MPO-
BHCalomiell HATH,
1 — rasonpoBon; 2 — (gyHEaMeHTHas omopa; & — cTofiKa; 4 — aHKepHas
amopa; § — BAHTH; 6 — OHOPHAA MAayTa (HWIOH); 7 — ONOPHWNA poJmk.

Ha o6omx Geperax BomHO#l mperpapsl Ha rasonpoBOjie YCTAEABIR-
BaIOT OTKJIWIaOMmue yerpoiicrea. Ha ofHOEATOYHEIX TYNHKOBHX mepe-
XOfaX Tra3ompOBOJOB OTKJIIYAIOIIHE yCTPOHCTBAa MOKHO YCTaHABIH-
BaTh TOJHKO Ha OTHOM Gepery, mo mepexofa (mo xopy rasa). He
ofsasarelbHa YCTAHOBKA OTKJIINYAIOMEX yCTPOHCTE HA BOAHHX mperpa-
Zax mupmHOH Memee 15 M. Ha yuacrxe moppopmHOrO mepexoma ycra-
HABIUBAIOT 3HAKK OXPAHHOH 30HH LIPHHATOTO AJsA TAHHOTO BOTHOTO
Gacceiina obpasma. [iasa HaGnonesws 3a ypoBHEM BOAH BOIH3H mepe-
Xofla yCTAaHABIMBAIOT pemepH: NHpPH IDHPHHE MEXKEHHOIO pycia 0
50 m — Ha ogHOM Gepery, mnpu Goiabmeil mMEpUHE — HA 0GOHX.

Hepocrarknm mogBomHEIX mEepeXof0B: NORBEPIKEHHOCTD KOPPO3HOH-
HOMY paspylieHHIo, TPYAHOCTH OCMOTPOB, CJI0MKHOCTD BeleHUA pe-
MOHTHHIX paboT, TPYAHOCTH Y[aJeHHs BOXH WM KOHMEHCATA, GOIb-
mag CTOMMOCTH. JTHX HEOCTATKOB HE MMEIOT HANBOIHEIE LEPEXOH,
B naceleEHHX IyHKTAaX HX MOMKHO COODPYKAaTh TOJNBKO II0 COIIACOBa-
HHIO ¢ apXHTEKTYpPHEIM HapmzopoM. Hapxsonase (Haj3eMHHe) mepexomn
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PeKOMEHAYyeTCA OPEMEHATL HA BOJHHIX HPErPafaX ¢ HeyCTOMYmBHIME
pyciiom W GeperaMm, Ha PeKaX €O CKODOCTAME TEYeHUs BOTH Goxee
2 M/cex, a TaKKe IPH HEPECEICHHEE ITYGOKEX OBpPArOB W 6ajox,

Happopasie mepexofsl OCymECTBIAITCA B BEAE GATOYHHX, apou-
HEIX, MOPEHTeNbHBIX H BHCATAX CHCTEM, a TAKKe B BHJE bCTaKay
(puc. IV.15). [domyckaercA HpOKIAAHBATH Ta30ODOBOAN € TaBie-
HEEM fio 6 Krc/cM® MO aBTOTYKEeBHIM W IEMeXOMHEIM MOCTaM HECropae-
MOH KOHCTPYKIHE, ¢ fAaBiemmeM Ao 12 krc/cm? — HO maormgam .
APYTHM THAPOTeXHHYECKHM COOPY/KeHHAM IIPH COINIACOBAHEH C Opra-
HHU3aIMAMHA, B BEleHEN KOTODHX HAXOJATCA STH COODYKeHHH.

ITogpemmBaemMbie kK MOCTaM ra3onposoxsl npu gramerpax mo 400 mu
AOKHBl BHIOJHATHCA TOJIBKO H3 CTAJLHHX 0ECINOBHHIX TPYO M MMeTH
KoMIOeHcHpyomue yerpoiicrsa. Ilpm amamerpax rasoumpoBomos Goiee
400 Mm momycTEMO mpHMeHEHHe CBapHHX TpPy6. Hecymme RoHCTpPYEH-
IHHE MOCTOB IPOBEPHAIOT HA TONOJHHTEeJLHHE HATPYBKH OT rasonpo-
Bo#oB. Heo0X0anM0 HCKI0OINTL BOZMOKHOCTH CKONJIEHAA I'a33 B KOH-
crpyknmax wmocra. Hegomycrmma npokaagra rasompoBOKOB EBeex
NABICHUI HO JKEIe3HOAOPOKHBIM MoOCTaM. 1'a30IPOBOJH, LPOJNOMKEH-
HEI® 10 METAJIMYEeCKHM M Keje300eTOHHHIM MOCTaM, OJIOTHHAM H
APYTEM THAPOTEXHHUYECKHM COOPYIKEHHAM, BIEKTPHUECKE H30JMPYIOT
0T METAJNJIMYeCKHAX dacTedl 3THX COOPYIKOBHM.



T'maBa V

l'azoperyiaropaele IyHKTEH
I YCTaHOBKH

§ V.1. Haznavenme, kiraccmpurammsa
H TEeXHOJOTAYECKHe CXeMbI

T'PII u I'PY npepmasmadenst A CENKEHHSA TaBACHHS ra3a H LOJI-
Jep:Kanus ero Ha HeOOXOJEMOM B HKCIAYATAIMH YPOBHe HE3aBHCH-
MO OT HM3MeHeHHs pacxofa. OJHOBPEMEHHO NPOH3BONHATCA OYHACTHA
Tasa 0T MeXaHWYeCKHX OpEMecell, a OpH HeoOXONEMOCTH OCYIeCT-
BIsierca u yuer pacxopma rasa. I'PII coopymaror ma pacmpenenmrenn-
HEIX CeTAX HACEJEHHHX NYyHKTOB HJIH NpEAupHUATER [ua obecmedenus
rasoM He MeHee AByX uorpeGmreneir, a I'PY momrmpyior memocpen-
CTBEHHO y HOTPeOHTENA rasa Jjisd razocHalKeHns OTHeALHOT0 o0beKTa
(mexa, KOTeAbHOI, MEYH W T. I.).

T'PII pasmemaror, Kak OPAaBHIO, B OTHENBLHO CTOAMMHUX 3MAHAAX HIA
mKagax Ha HecropaeMwx omopax. Hpome Toro, B saBmcmmoct: oT
JaBleHHs H HasHAYeHAA OHH MOTYT pasMeIaThCAd B OPHCTPOHRKaX
K HEeCrOPaeMHIM 3[aHHAM, B MKadax Ha [IYXAX CTeHAX 3RAHHE HIH
B 0COOHX CIy9asix BO BCTPOCHHHX MOMEINEHHAX OFHODITAKHEIX IPOHS3-
BOACTBEBHHX SBJaHHA, COOPY/KEHHHX M3 OTHECTOHKWX MaTepHalloB.
TPY ofHuHO pasmemaloT HOOOCPEACTBEHEO B HOMEINEHWM, TAe yCTa-
HOBJEHH Ta3omnoTpeGisioliEe arperaThl, a HMHOTAA B LPHCTPONMKe
K 3[aHAI0 MJIM B HeCropaeMoM INKady Ha CTeHe 3QAHHA.

B 3aBECEMOCTH OT BeHYIHHBI BXOQHOIC AapieHHsA pazxmdaor I'PII
un I'PY cpepmero (mo 3) m Bmicoxoro (or 3 fio 12 krc/cm?) AaBieHHA.
Jlo smauwemmio I'PII moryr 6mTEr o0o0meropogckumum, pafloHHHIMH,
KBapTaIbHERMH H o6bexrosumu. Ilpuamummansras cxema I'PII mpen-
crasjera Ha puc. V.1. B cocras I'PII (I'PY) Bxogsr:

1) peryasTop pmaBieHmA 8, HOHH:KAIOMUN [aBjIeHHE rasa @H HOMA-
JepEABAOINEE ero Ha BajaHHOM YpPOBHEe HES3aBHCHMO OT W3MEHEHHA
pacxopma B KoleGammii [aBleHHWA rasa A0 PEryIATODA;

2) mpepoxpaHHTeAbEHH 3amoprHi Kiamam (II3K) 7, ycramasam-
BAGMEIl mepefl pPeryJsTopoM MIA OTCedKH IOJaY| rasa HPH HEmo-
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NyCTEMOM HNOBHIIEHHV HJIM NOHWKEHAN AABICHHS rasa 3a peryasro-
POM;

3) mpepoxpaHmrensHOoe cGpocHOe ycrpoidicrso 10 (rmppaBmmue-
CKOT0 WM IPY;KAEHO-KIANAHHOrO THNA), IPeAHA3HAYCHHOE INA c6po-
ca B aTMOC(epy JacTd rasa HpA He3HAYUTEIBHOM IPEBHIICHHA BHIXOJ-
HOTO HABIEHHS ¢ IeAbl0 Hmpexynpeskmends cpabarsiaEma [I3K;

4) ¢uaprp 4, oGecueYHBAIOIMHE OYHCTKY rasa OT MEXaHHTCCKHX
npumeceil (pRaBIAHBI, OKAJMHEB, OHEJIA H T. I.);

5) orraiogaomue ycerpoicrsa (3afBHKKH HJIM KPAHEL);

¢

12 7

Puc. V.1. CxemMa TrasoperyJATOpHOTO IIYHKTA.

1 — TepMOMETp, MAHOMETDH: 2 — MOoKaSkBaommii, 3 — permcrpmpylomuit, § — mmgKoCT-
Hul (I GEaAbTpa), 4 — GHABTP; 6 — y3eJa 3aMepa pacxofia rasa; 7 — OpenoXpaaATeNbHO
samoOpHM# KIANaH, § — PETYAATODP HRaBIEHAA, 9 — HMMOYJAbCHHII TasolpoBOll BHIXONHOIO
JHaBienns, 10 — ruapaBangeckoe cOpocHoe yerpoiicTso, 11 — o6BogHolt rasomposop (Gaitmac)

6) xomrponbro-msMepureabsie npuboput (KUII), obecmeumsa-
0IIue 3aMep, a IPH HeoGX0gAMOCTH B PerHCTPAIHIO TeMUepaTypH rasa
Ha BXOfe m faBjieHHHA rasa Ha Bxope m suxome I'PIl. Ilpm "eobxomn-
MOCTH y4eTa pacxofa raza B kommnexr HHWII Bxom®T rasommil cder-
quK 6, KOTOpPBHIfI MOKeT OHTH YCTAHOBJIEH Wepey PeryiATOpOM HIH
38 HEM.

Ins obecneuenmsa mopmadgd rasa mOTPeOHTENAM B IEPHO] DPEeMOHTA
ob6opymosarusa I'PII npexgycmorper o6Bogmoil ragomposog, (6aiimac) 11
¢ IByMd OTKIMOUaoImuMA ycrpoicrsamu. [lpx manmuum 8 I'PII aeyx =
60Jiee TeXHOJOTHIECCKNX HHETOK ¢ OCHOBHHM 000pyZoBammeM 0GBOmHOM
rasompoBoy, HEe MOHTHPYETCH.

§ V.2. Perynaropnl pnaBieHmsA

Perynarop masiemms mpepcrasider coGod yCTpoiicTBO, IIpemHA3s
HadueHHOEe MJiA CHEKEHHA JMaBJeHHA rasa H aBTOMATHYECKOTO NOJ-
Aep:RaHUA ero ma 3agammoM ypopHe. OCHOBHHIMH 3IeMEHTAMH pery-
JNATOpPA JABACHHA ABAAIOTCA APOCCENBHHI oprad (KiIamaH), TyBCTBH-
TesNbHBE 3eMenT (MeMOpana) H yupasiAOmHil s1eMeHT (IPY/ARHA HIH
KOMAaHEHHE mprOOD).

Ilo npwanuny peiicTBHA pasAEYa0T PEryaATOPH UPsAMOro W He-
OpsAMOro feiicTsésl. B  peryiAropax upAMOro [eWCTBHA HMIYIbC
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KOHEYHOr0 [ABJIEHHA BO37EHCTBYeT Ha GYBCTBUTEILHBI 3JeMEHT H
CBA3AaBHEI ¢ HEM RPOCCeNbHBI OPraH HEmOCPeACTBEHHO. B peryia-
TOPaX HeOpPAMOTro feHCTBHA M3MEHEHHE KOHEUHOT'O NaBJEHHs BOBJEH-
CTBYeT HA YYBCTBHTEJBHHH 9JeMEHT M CBABAHHHE C HEM JpoOC-
CepEHE Oprag 9epes NOCPEJCTBO BCIOMOTATENHLHOTO MeXaHHBMA.
Perymaatoper mpAMoro NeiCTBHA, MHPOKO HCHONL3yeMbie B TOPOJ-
CKOM ra30BOM XO03MiiCTBe, OTJIHTIAITCA IPOCTOTOH W BAREKHOCTHIO
KOHCTPYKIHM, HO IO BeJININHE HEPABHOMEDHOCTH KOHEYHOTO AaBie-
HES YCTYHAIOT PeryisaTopaM HeImpAMOro nedicTBhs.

Pezyasmopw PJH-32M u PJ[-50M — npsAmoro peicTBES — CHH-
JKalOT HaBIEeHWE €O CPEJHeT0 HWau BEICOKOro Ha Hm3Koe (90—350 mm
BOfL. c1.). Mcnoabsyiorca y moTpebHTeneil ¢ pacxofomM rasa N0
200 m3/u paa P-32M m mo 750 mM3/u gna PJI-50M. Bemrmiabmbid KOp-
nyc peryiaaropa (puc. V.2) OpACOeAHHAETCA K BEPTHKAIBHOMY Ia3o-
OpoBONy HakupHHIME raiikamo 5. MemGpammas xopoGra peryiAropa
HOJI;KHA 3aHHMATh TOPH30HTAILHOE MOJOKeHHEe. JamacHOH HAmOeIsb 7
ga Kopoyce, 3aKpHBalommiica mpo6koil 6, mo3Boisger MOHTHPOBAThH
peryisTop ® Ha YIJIOBOM yYacTKE razoIpoBOfia.

NMoyiabe xoHeYHOro RaBlieHHs raza mo Tpybxe I0 nocrymaer
B mogMeMGpaHHOE IPOCTPAHCTBO PEryIsiTOpa H CTPEMHUTCA IEePEeMECTHTE
anacTuaHyic MemMOpamy I BBepx, HO 9TOMY OpOTHBOJeficTByer mamie-
HMEe DeryiumpyeMoii mpy:KumeHH £, YeM 00eCHeYHBAETCA PABHOBECHOE
moxosieame MemOpaBm. Ilpm ysenmueHHEm pacXoja rasa ero jamie-
HEE 32 peryasropoM NOHWKAETCS, CJHENOBATEJBHO, IOHHKAETCH
OHO m B mogmeMOpammoil moxoctd. CymecTsoBaBmiee A0 3TOr0 Pas-
HoBecwme Hapymaercd, MemMOpaHa DOf feficTBEEM OPYKEHE £ mepeMe-~
maeTcs BHE3 1 4ePesd pHIYaKHBIM MexaHusM I oropgsHraer HopmeHb 9
Oor KIamaHa &, pacxoj rasa yBeJIMYHBAETCA W KOHEUHOE NABICHHE
BOCCTaHABIABAETCSA. lIpH yMeHbIIEHHM pacxofa Trasa KOHEIHOE
JaBjedde 3a peryJafaTopOoM NOBHIIAETCA U INPOMEcC peryidpoBa-
HOf mporexkaer B oGparmoM mopsapxe. Hacrpoiika peryunsaropa
Ha TpebyeMoe BHXOZHOEe JOBJICHEE TIa3a OCYIECTBISAETCA CiKa-
THeM OpPYXHEHE 2 ¢ IOOMOmMbBW Talxk® § H peryIdpoOBOYHOIO
puHTA 4.

Peryaaropsl EMeOT CMeHHHE KIAUAHH 7, HO3BOJAIMMUE H3MEHATDH
IacHOPTHYI0 NPONYCKHYH chmocobmocTs (rabn. V.1). Crepyer yumrs-
Barh, 94T0 OPH BXOji¢ rasa OPAMO Ha KiIamaH dYepes IMTymep ¢ mpo-
nyckHag coocob6HOCTh Bo3pactaer Ha 10—15% mo cpamHeHHmIO ¢ Bep-
TAKAIBPEHM BXOJOM rasa.

IIpm orcyrcTBEE pacXofia Ta3a KOHeYHOE NABIeHWE H3-3a HEMO-
CTATOYBOH INIOTHOCTH KjalaHa MOKeT HEJZOUYCTHMO IOBHRICHTHCA N
mopsath MeMOpamy. Jlaa DOpemynpesKAeHHS STOT0 B NEHTPAIBHYIO
gacts MeMOpaEH peryasropa PJ[-32M BcrpoeH mpemoxpamHmTenbHER
kxanaf 12, a B peryasarop PJI-50M — mMeMGpaEHO-IPYRURHEN cGpoc-
Hoil winama® I3, CMOHTHPOBARHH{A B HHJKHEH YacTH KOpIyCa MeM-
Gpammoil Kopo6km. OTBoj rasa OT HpPefOXPaBHTOIHHHX KIANAHOB
oCyIecTBIAsIeTCA B aTMocgepy depes cBedy, HPECOENAHAECMYIO K cGpoc-
HOMY HODOENIO.
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Pme, V.2. Peryasropu paBnenmsa PJE-32M (a) 1 PJ[-50M (6).
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TaGauma V.1
Xapakrepucraka peryiaropos PX-32M u PJ-50M

TexXHHYECKNE HaHHLIE PI-32M PI-50M

JHaMeTp KIanmagHoro OT-

BepeTHA, MM , . . . .| 4 6 10 8 1" 151 20 25
Jasaenne HA  BXOfe,
KrefeM® . . . . . . .|10—16]3—1010,05—312—16| 6—12 | 3—6| 1—3j0,1—1,0
IlagneEme ®a BHIXOfE,
MM BOA. CT.:
fipd OpY;KEHe BU3-
KOTO [apieHnsd , . 90—200 90—15G
OpHE NPYEMEEe IOBEH-
IMEeHHOTO JAABJIERAA 200—350 150—250

IlponyckHas cmocoGHOCTH
npr  Ap=1000 MM
BOQX. ¢T., p=1 Kr/m3,
Pk, ase=1,01 Erc/cm2,
Mg, ... ... .| 4

I\Iaccaan P I S S S

{Ipesox paEuTeIb B
cHpOCHOE KJIamaH HACT-
pamBaeTcsi Ha cpafaTH-
BaHHE, MM BOJ. CT.:

npE OPYKEHE HHAB-
KOTO [ABNEHHS , . 270+30
npu OPY/KHHE UOBH-
IMeHHOTO JABNEHASA 400180

8 12 16 30 511 78| 100
20

o~

NpumMmegarne HKOMMIEKTOBAHAE NPYHAHAMA HU3KOTO AJIK NOBHUIEHHOT 0 FABIEHIN
NPOH3BOMATCA 10 TpeOOBAHNIO 3aHA3YMKA.

Hunomunvie pezyasmopv cpednezo dasaenus PCH-32M uw PCH-50M
paspaboranrm Ea Gase peryasaropos PJ-32M u PI-50M Ilpomamepro-
rasoM. OHE OTHOCATCA K peryJiATOpaM NpPAMOTO AEeiCTBHA H CHH-
smaror gasiaeme ¢ 3 g0 0,4—1,1 xre/cm?. B peryaaropax 3Toro TEOa
(pume. V.3) mMmynsc KOHEYHOrO HABIEHHS o TpyOKe 7 mocrymaer
gepes mrynep Il B uogMemGpammoe mpocrpaHCTBO 12 peryinsropa
1 CTpeMHTCA HepeMmecTHTh MeMOpamy I3 BBepx. Jrtomy e cogeii-
CTBYeT CiKaTasd HpymmHa 2, KOTOpasg BHWSY ONHEpAaeTca HA maiiby 5,
3aKpeOJICHHYI0 B CTaKaHe 4, a BBepXY — B AHCK I, 3aKpemaeHHHIH
HEa mroKe 6, cBA3aEHOM ¢ MeMGpamoit /3. Ilns cosgammsa npoTHBO-
ACHCTBYIOIETO yCHINA Ha MeMGpaHy (cBepXy) ra3 HAadaJBHOIO AaB-
JeHHs M0 EMIYJILCHOM Tpy6Ke 9 mojaercad K PeryJisATopy yIpasie-
uEg (Omaory) 3 W W3 Hero ¢ NOHMKEHHHIM [0 3aJ{afHOH BEJIMYNHH
JaBJIeHHeM NIOCTyHaeT depe3 jppoccers I5 B HagMeMOpamHOoe IpoO-
crpacTBo 14 perynaropa. B pesyabrate ycmimA BHpaBHEBAKTCA,
4r0 HE TOJBKO MCKIIYaeT paspeB MemOpansl, HO W PUKCHpPYeT cra-
fuapHOE OTKPHITOE WOJOKeHMe KJIamaHa &, CBABAHHOr0 ¢ MemGpaHOI
pHlua;KEOM cucremoit 10.
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Ilpm yseimuenmm pacxopna rasa JaBieHHE ero 3a peryasropom
7 B moAMeMODaHHOM HIPOCTPAHCTBe NOHHKAETCHA, MeMOpaHa 13 omy-
CKaeTCs, YBeJHMIHBASA OTKPHTHE KiIamaHa &8 [uA mpomycka 6oapmero
KOJIWYECTBA Fa3a H BOCCTAHOBIEGHHS HOPMAJBLHOIO KOHETHOTO HaBje-
Hus. llpE ymensmenun pacxofa rasa Nponecc PeryIApPOBAREAA OCye-
crBasfercas B ofparHOM mopspake. PerynArop cHaGeH mpemoxpamm-
TeJIBHHM KJIamaHoM I6, KoTODHH UPH HEIJIOTHOCTH 33KPHTHA Kila-
mana mHaora (IPE OTCYTCTBHM Pacxojia rasa) cTpaBimBaeT m3burodq-
HOe [aBleEme raza. HacrTpoiika peryirsTopa Ha TpedyeMoe KoHedHoe

}
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Puc. V.3. Perynaropst pasaenma PCH-32M = PCH-50M (B ckob rax
mamsl pasmepn mus PCII-32M).

Y

HaBleHHAE OCYIECTBIAETCA CKATHEM NPYKEH HHJIOTA H OCHOBHOTO
peryasropa.

Pezyasmopw. muna PJ[YK — menpsmoro peiicTsmsa — paspabo-
tagsi MocrasmpoekToM H OpefHa3HAYeHH NJA CHIKEHHS [JaBICHUA
C BBICOKOTO HA BHCOKOE, CpejHee I HA3K0e WIH cO CPefHero Ha Cpep-
mee m HE3xkoe. CHmMeAme JAaBJeHUA Tasa OCYIMECTBIAETCA Kjama-
mom I (puc. V.4). Benmunmma mojbema KiIaoaHa 3aBHCHAT OT IIOJOKe-
Hus MeMOpamel 3, HaXofAliedcs IOA PpasHOCTHIO [AABIEGHHE Tasa.
Ceepxy Ha MmeMmOpamy jeiicTBYIOT: KOHEYHOe [aBieHme rasa, mO-
CTynawmero B HajgMeMOpamHOe HOPOCTPAHCTBO LO TPyOke H, Macca
NBIKYMUXCA 9acTell W BXOAHOE JaBiEHAe Tasa (Uepes KIamaH).
Cmmsy ma memM6pamy peficTByer HJaBjieHHe rasa, CAPOCCEIUPOBAH-
moe B mmiore 0. a3z maganbsHOTO [aBieHMA Docie (QHIBTpanUd
4epes cerky I3 mo Tpybke 12 mocrymaer k Kaamary /J ummunora 10
U mocje NPOCCeTHPOBAHEA B HeM I0 TpyOKe 7 mopaercA depes HeMI-
¢mpyomuit ppoccenpr 4 B moaMemOpaEHOe NPOCTPAHCTBO peryJi-
ropa. Yacrs mocTymammero mO TpyGke 7 rasa wepes TPYOKY 6 1

-
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AZpoccexb 8 cOpaceiBaercd B Ia30mpoBOJ mocje peryisropa. Beam-
YUHA OTKPHTHA KjapmaHa /1 ODAI0TA, & CIefOBaTelbHO, X KOJHIECTBO
rasa, UOCTyHAWINEro mo TPYyOKe 7, 3aBACAT OT HOJOKEHAA MeM-
Opamul 74 muiora, HarpysReHHOI CHH3Y mpy:;kmHoit 15, a cBepxy —
KOHEUHHIM [aBJeHHEM Ta3a, HOBOTUMOrO mo TpyGxe J.

Ilpm yBenmuermHm pacxoja rasza fAaBJeHHE ero 3a pPerylATOPCM
u Hag MeMGpanoit /4 nuinora camxaerca. llox meficremem npy:xuAH 15
MeMOpaHa ¢ KJIanaHOM nepeMellaercsd BBEPX, YBeIMYEBAA NONATY
raza B mogMemMOpaEHOe LpPOCTPAHCTBO peryisaropa. Membpama 3
d KjamaH ] DopEmEMAloTCA, yBeImumEBas pacxop rasa. llpu ymensmennn

\

=
gpa

1 ~__

Puc. V.4. Cxema perymatopa PAYK ¢ mumoroM.

pacxoja rasa jaBiIeHHe er0 3a peryJisTopom M Hajx MeMOpadHoll mm-
JloTa yBeJWYHBAETCSH, MeMmOpamHa H KIalal OHJIOTA ONYCKAWTCA H
mojada rasa B moAMeMOPAHEOE OPOCTPAHCTBO PEryAATOpa YMEHB-
maercsa. MemOpaHa H KJamaH peryisropa OepeMellalorcs BHHS,
yMeHBHIaS NOAAYy Tasa moTpebHTEexaM.

Ilpm orcyrcrBmm pacxofa rasa KiIamaH UHIOTA CAJHTCA B CeJ-
JI0 2, mOYTH TpeKpalmas mogady rasa B nogmeMOpaHnnoe IpocTPaHCTBO.
Hasnenme B mopMeMOpaHHOM LIPOCTPAHCTBe depes TpyOKy 6 m gpoc-
cenr 4 W 8 MOCTEIEHHO BHPABHHBAGTCA C KOHGYHHIM JABJCHHEM 32
PeryJiAToOpoOM, a CJIef0BaTeNbHO, W C JABJeHHEM B HagMeMOpamaoil
TMOJOCTH. 3a CYeT CHIAH TAMKECTM ABIRYIIMXCA dacreil MemOpama 3
IIaBHO ONyCKAaeTCAd M Kiamam | NIOJHOCTHIO BaKpPHBACTCA, Hpe-
Kpamas mojauy rasa. Hacrpoiika peryiAropa Ha 3afaHHOe KOHEU-
HOe [aBlieEEe OCYINeCTBISETCS BO3fAelicTBHeM HA Opy:XmEYy I5 mm-
JoTa OPH DOMOIE NepeMemeHHA cTakaEa 16, mMmewomero pesb6y.
CitaTHe OpPY)KHMEH HOBHIOIAET, a OCHableEHe -—— HOHMKaeT KOHEYHOe
naBleHHE.

Peryaaropu PAYK emmycrkaror rpex tmmopasmepon: PIYH2-50,
PAYK2-100 m PAYK2-200, ¢ ycrosanME mpoxogamu kKopuycos S0
100 m 200 mM, ¢ perynATopaM@ yUpaBIeHHA (O@IoTaMdA) HHEZKOTO
(KHH) unz suicororo (KB) pmasienmsa. [isa msMeHeHEHS HOMHHAILHOM
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NponyCKHOH CIOCOOGHOCTH DPErylATOPH CHAGKAIOTCA CMEHHHIME cej-
Jamu u KiaunaHamu simamerpamu 50 u 70 mm mua PAYK2-100 u nua-
merpama 105 u 140 MM mas PIYHR2-200, PAYK2-50 umeer mocrosm-
HH m@amerp cepia H Kiamama 35 mM. Ilmmor KB oramwaercs or
mmnora KH yMeBEbIIeHHO# 3a cueT HONKIANHOTO KOMBIA INIOMANDLIO
meMGpanst # Gojee ;KeCTKOH IpyMuHONA. JTO 00YCIOBIEHO TeM, gto
NP MOCTYIJIEHUN B HafiMeMOpaHHO® IPOCTPAHCTBO HEJIOTA KOHEYHOIO
CpPefHero WU BEICOKOTO JIABjleHWA Heo0XoamMo ycuime Ha MeMGpamy
¢BepXy YMeHBIIHTh, a CHU3Y — yBeanmuutb. IIpu KoHewnoM masienmm
B npegexax 0,005—0,6 krc/cm? mpumensator munotst KH, a opm pas-
nesuax 0,6—6 krc/cM® — KB.

B sasmcmMocTH or MOZUQMKANHE HHJIOTA M HPHHATOTO KEAMETpA
KIaDaHa IPUMeHAKT COOTBOTCTBYOIIHEe ycioBHHe obosHauenusa. Ha-
apumep, PIYK-KH-200/105 osmawaer: perynarop tmma PJIYK-200
¢ nmnorom KH @ cemmoM kuamana 105 mm.

HommHanpHAA ODponycKHasa cuocobuocts peryaaropos PIYR B sa-
BHCHMOCTH OT YCTAHOBJIEHHHX KJIANaHOB W BXONHHX JaBJieHHA mpm-
segesa B Tabm. V.2.

Ta6amga V.2

Homuuaaanuaa (80% or pacuerHoil) upomyckHas
enocoGROCTL peryaaropos gapienna PIYR, m3/q,
OpH BAOTHOCTH Faza p=0,73 kr/m3

IlaBiieHme rasa, Kre/cMm?
PIOYVHK2-50 PIOVK2-100 PIIVHK2-200
HA BXOIe Ha BRIXOnE

0,3 0,01 500 750/1 420 3 900/5 650

0,5 0,01 595 865/1 650 4 500/6 500

1,0 0,01-—0,10 800 1150/2 200 6 000/8 700

1,5 0,01—0,37 1000 1440/2 760 7 500/40 900

2,0 0,01—0,65 1280 1730/3 300 9 000/13 000

3.0 0,01—1,20 1800 2300/4 400 12 000/47 400

4.0 0,01—1,75 2000 2880/5 500 14 800/21 600

5.0 0,01—2,30 2400 3460/6 600 18 000/26 200

6,0 0,01—2.85 2800 4050/7 700 21 000/30 500

7.0 0,01—3,40 3200 4600/8 700 23 800/—

8.0 0,01—3,95 3600 5450/9 700 27 000/—

9,0 0,01—4,50 4000 5700/10 800 20 800/—
10,0 0,01—5,05 4400 6300/11 900 33 000/—
11,0 0,01—5,60 4900 6900/13 000 35 000/—
12,0 0,01—6,15 5300 7450/14 000 39 000/—

IIpaMedaHHe B YACAATE]O MDHBENEHH HAHAEE IPH YCJIOBMHM, YTO CERJIO KJjamnaga
MeeT maamerp 50 (maa PAVHK2-100) @ 105 mM (gua PAYHK2-200), B 3HamMeHarese — CO-
©OTBETCTBEHHO 70 m 140 MM,

§ V.3. BenomoraTeapHoe 0GopyoBaHEE

IIpepoxpaHnTenbHO-3aN0pHBIE KAalaHbl. Y CTAHABIMBAOTCA TIOPeT
PeryJiATopaMu JaBjeHHA B aBTOMATHYECKM IPEKpamljaioT mojady rasa
IMOTPe6UTeNAM HMPM HeZOITYCTEMOM INOBHIUIEHHH, 8 HEKOTOpHe M3 HUX
H OpPU Ype3MepPHOM IOHH;KCHHUY KOHEYHOI'O [@BICHHA 3a PErylIATOPOM.

6 3anaz 108 81



JIMnynbe KoHeuHOTo fapiieHus DOCTYNAeT K KIamaHy N3 rasompoBO-
ma 3a peryiaaropoM. llocie aBTOMATHYECKOr0 3aKDHTHA CaMOIPOHS
BOJIBHOE OTKpHTHEe Kaamasa HeBo3Mo:kHO. Ilocae suasmtenma m yerpa
HEHOA NPUYAH, BHBBABIIAX BaKDHTHEe KIAIaHA, OTKPHTHE 6re BH
HoJHAeTCA O00CHYRUBAIONEM MePCOHAJIOM.

Kaanan [TKK-40M (puc. V.5) paspaborar MocrasmpoeKkToM U pac-

camTaE Ha HadaJbHOE jaBieBHme M0 6 Krc/cmM? (mpm cmemmaIbHOM

o104 sakase — go 12 krc/em?).

: i Ilpenenst orrmrowenns npm

7 7 BO3PaCTAHHE KOHEIHOTO

I3 8 JaBIeHAA 150—590 MM BOJ.

8 CT. ¢ HPYRUHOA HUBKOTO

5 mm  500—6000 mm Bog.

cT. — ¢ OPYXHHOH cpen-
Hero NaBlIEHAA.

Ilpm BRIIOwepmm KiIa-
maga oTBepTHBaeTca mpob-
Ka 9 ansa cooCmeHES depes
N orsepcrue [ Kamep B u B

e 1 ¢ atMocgepoil. Bxogaoe ras-
AR E JeHue ra3a DOTHEMAET MeM-
6pany 4 co mTokoM 2 ¥ Kia-
magoM I o ymopa comiaa I’
B MATKOE YNJIOTHEHHEe 30-
JOTHHKA &, JKeCTKO IpH-
KpPeIJIeHEHOr0 K BepxHel
70 MeMOpane 6. ITEM mpexpa-
HlaeTcsi HOCTYIJIEHHWe Trasa
Puc. V.5. [IpefoxpaBEuTeabHO-3aM0PHEH Kia- gepes oreperre comla I' ws

nan TTEKK-40M. moAMeM0OpaHHOr0 HPOCTPaH-

crea A B coobmaomumecs

xamepsl B w B n knamam / gurcupyerca B OTKPHTOM paboueM mo-

noKeEuHd. 3aBepruiBanreM Npobkun 9 xameps B m B pasobmarorca

¢ arMocepoif, ¥ B HEX gePe3 OOPATHHIA KJIaNaH § HOCTyHmAeT JIHIIb
UMIYALC KOHEUHOr0 AABJIEHWsA Fasa 3a PeryJAaTOpOM.

Ecam koBewHOE gaBieHUe BO3PAacTaeT BHINe Ipemeia, yCTAHOBICH-
HOTO HArpy3KOH Hmpy’KuWHH ¢, MeMGpaHa 6 mepeMecTHTCA BBEpPX, HOJ-
EAB ¢ coGoit ymnoraeHEme 8, m orkpoer comno I'. Ilpm srom ras us
BXOAHOr0 maTpyGKa 3amodHuT KaMepwl B u B, masierme mo oGe cro-
poHEI MeMOPaEH 4 cTaHeT ONAHAKOBHM ¥ HOR NEHCTBHEM NPYIKEEH J 1
CHJH TAMeCTH ABIKYIMIIXCA 9HacTeidl kiamad ] 3aKpoercs, HpeKpaTus
mojaxy rasa k peryiasropy. OnmoBpeMeHHO Bo3pocHiee IaBIeHTE
B KaMepe 5 BH3O0BeT 3aKpHTHe 00paTHOro KiIamaHa §, IpefoTBpamas
mepPeTok rasa epes HMIYJILCHYI TpyOKy B razonposon. Ilpu ymenrme-
HWH Hepemaja HaBIeHusa Ao m mocie Kiaamasa mmke 1000—1500 mMm
BOM. CT. TAK/Ke HPOHCXOAHT OTCEYKA rasa, TAK KaK B DTOM CIyduae
ycmime, Co3flaBaeMoe IlepemafoM JaBleHHMs rasa Ha MemGpamy 4,
MEHpIIEe IPOTHBONONOMKHEOIO YCHIWA NDYXEES J Ha Kiaman 1.
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[lagesme KOHEYHOTO MABJIeHHS HIKE YCTAHOBICHHOTO mpepgeaa
knapan ITHK-40M Be KoHTpOMEpYyeET.

IIpedoxpanumenvno-3anopuuie kianaws, IIKH u IIKB (puc. V.6)
H3TOTOBAAWTCA ¢ yciaoBEEME mpoxogama 50, 80, 100 m 200 mm.
B orxpuroM pafouem NMONOKEHHN KJIAIaH YAeP:KMUBAETCA phigarom 4
¢ pasBmIKOH, a cam pHuar 4 3a MTAPT 3 yJEPHHEBAeTCA B BepXHeM
HOOJIOKeMHUE KPIOYKOM aHKePHOTO puiuara 2. Ypaprmr 9 Haxopmres
B BepTHKAJILHOM TOJIOMEHHAN, TaK Kak BBepxy mrrdrom /0 yumpaerca
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Puc. V.6. IlpenoxparEuTennBo-3anopunrt Kiaamam ITHH (IIKB).

B HpaBH# koHel KopoMeicaa I1. KoHedHoe naBiieHEe rasa HOIBOAATCA
gepes mrynep ! B mogMeMOpanHOEe TPOCTPANCTBO H CTPEMHATCH Wepe-
MecTHTh MeMGpany 12 BBepX, HO 9TOMY LIPENATCTBYeT HPYKEHA 7, KO-
Topasg CBoefl TapelNKo# 6 OUEpaeTCA Ha BRHICTYH B CTaKaHe KPHIMKHA.

Iosnmenaoe CBepX HOPME KOHEYHOE JTABNCHHE T'a3a, IPEOH0IeBad
ycuime NpyREHH 7, mepeMemaer MemOpanmy um raiiry 5 ssepx. Ilpm
ITOM HAXONAIWACA B Nasy radkm 9 mesHi KoHen Kopomsicaa I mox-
HUMAeTCH, a HPaBHi# OIyCKaercA, BHIXOAA U3 3amelJIeHHsA CO MTHE-
1oM 10 ypapemKa 9. YaapHHEK majaer, ygapser OO KOHKY aHKePHOIO
pHYara 2, BHBOJNUT €r0 W3 BamelIeHHS co mrtufroM 5, B KiIalaH
3aKPHBaeTCA.

Ilpw megomycTEMoM HOHWKEHME KOMEUHOTO IABIGHHS] rasa yCH-
Jue, CO3aBaeMoe STUM JaBjieHmeM Ha MeMOpamy 72 cHm3y, CTaHO-
BHTCS MEHBINE OPAMO HNPOTHBOMOJOKHOTC YCHIWsS, CO37ABAEMOro
MajIoil mpymuHOH 8, ommparomeficsi Ha BHCTYD mTOKa MeMOpamsl 2.
BenepcrpeEe sTore MemOpada m ITOK € railKkoll § OmyCKalOTCHA, yBIE-
KasA JeBH# komerm Kopomeicia [ pmms. IlogEmMalommiics OPH 3TOM
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OpaBHil KOHeN, KOPOMEICIA BEIXOAMT M3 3allemieHus co mruprom 10,
BHSHBAA DafieHde yAapHUKA 9 W 3aKpHTHE Kiamama. JIJ1A BEpaBEH-
BaHMA JaBieHMS rasa mo o6e CTOPOHH OCHOBHOTO KJIaImaHAa B HeM
“MeeTcA BeOONBIION IepemyCKHO# KialaH, HPHKUMAGMEIA K CBOEMY
THes[gy rpysoM pmauara 4.

B xxamame IIKB axrtmpEAsA miomans MemOpams MeHBIIe, deM
B [IKH, sa cuer mano:xemma Ha Hee CBepXy cTaXpmOro Koasma. Ha-
crpofika KiIamaHOB Ha BePXHHH NpeJes ONYCTHMOTO AaBlIeHHUA OCY-
IeCTBIACTCS CMaTHeM NDPYMUHH 7, 2 Ha HIKHHA — ciKaTEeM Ipy-
wuast 8. Ilpemenst macTpollkM KJIamamHOB, Kre/cM?: mpum BozpacTaHUH
nasresua pns IIKH — 0,01—0,6 gua IIKB — 0,3—7,2; npm nane-
guu papierma gaa ITKH — 0,003—0,3, gaa IIKB — 0,03—0,3.

o P
P LG, 71" mays)

‘ q gt

2y ’5"‘
. :
a3 \
3 A - s
1 4‘ g
A~y Pumec. V.7. IIpepoxpasnresn-
BHJ ¢OpPOCHON NpPYKUBHEE
rnagar [ICK-50 (TICHK-25).
= S PasMepH B cno%(ﬁxzsnpuneneuu
1 B naa IICK-25.
NI p 2170 - F (P140) > 1 — Kopmye; 2 — MeMmGpana;
3 p 5 3 — Rnalfsau; 4 — peswHOBaA mMpPO-
~ KIANKA; § — OPY/KAHA; 6 — pery-
@215 ) (& 100) JIEDOBOYHEIY BHEHT, 7 — IIPOOKA.,

i

IlpepoxpanurenbHo-cOpocubie yerpoiicrsa. 1lpu orcyrersum pac-
X0fa rasa M3-3a HEIJOTHOCTH BaKDHITHA KialaHa peryjATopa B ra-
sonposone 8a I'PII BosMomHO BOSpacTamme JaBlieHHA, KOTOPOe Ho-
Blle96T LEePEKPHTHEe INpefoXPaHWTeNbHO-3AIOPHOT0 Kiamada. J[lia
opepynpemperus sroro B ['PII ycramasn@sanT mpefoxpaBuTenbHbE
RUJIKOCTHNEe WIM HNPY;KUHHELE KIANAHH, KOTOPHEe HOPH IOBHINCHHN
AaBJIeHWA B ra30NPOBONE CBHIIE YCTAHOBIGHHOH HOPME ¢OpacHBaT
m36LITOK rasa B arMocdepy uepes cGpocHbIe TasoIpPoBOAH. Benmamma
HACTPOHKE COPOCHHX KJIANAHOB [ONKHA NPHEAMATLCA B UHTEPBAJe
MeKY BeJIMYHHAME J[aBJeHAS HACTPONKH peryiATopa W AARICHAA
cpaGarwsarna II3H ¢ yuerom Bo3MoskHOrO KomeGampmit sTHX HaBie-
Huit *+10%.

Ha T'PIl u I'PY ¢ EE3KAM KOHEYHHIM [ABICHWUEM raza IPAMEHSIOT
MURKOCTHRE cOpPOCHBIe yeTpOiicTBa, HpeAcTABIAOIEEe Co6oi BepTH-
KaqbHHe HANOJHEHHHE BONOHW MM MAacloOM COCYHE, B KOTODPHE Ha
3aJaHHHH# YPOBEHb ONyNieHa TpyGa, COeJHHCHHAS C Ta30HPOBOKOM
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KoHewnoro fapnenus. Horpa xomedmoe jaBieH¥e mpeBHCHET maBienme
croiba samEpalomeil ;KEOKOCTH, ra3 HAaYMHAET 6apGorEpoBaTs gepes
JRUJKOCTh W CTPaBIHBaeTcs 4Wepes cODOCHOHE TrazompoBOx B aTMo-
chepy.

Ilpw EE3KOM HaBiIeHdHE MOTYT OHITEH
NPHEMEHEHN Tak/Ke NPY:RUHHLE cGpoc-
mpie kaamaEn IICK-25 m TICK-50
(pme. V.7). KorTponmpyeMoe KOHETHOE
HaBIeHUE raga HOCTymaeT B BagmeM0-
PaEHOE IPOCTPAHCTEO M ypPaBHOBEIIH-
BAeTCA YCHIHEM CIKATOH LPYKEHH §.
Ilpw moBwmmenun gapmeHns rasa BHIIe
VCTAHOBJGHHOr0 mpepena MemGpasa 2
OIyCKaeTCA W OTKPHBAeT KIANAH & A
CTPABAMBAHMA rasa B COpPOCHOM raso-
nposof. HacTpoiika kiamasa BO3MOKEA
ma cpaGarerBanme B npegenax 0,01 —
0,05 rre/em?. Ilpu mcmonp3oBalmy HTHX
KJIAIIaHOB Ha CPeJHeM KOHETHOM [iaB-
JeHMW AXTHBHAS IUIOMAxs MeMOGpaHml
YMEHBIIAETCA BCTABKOM IIOJ HEee CTalb-
HOTO KOJbIla M YCTaHOBKoH Goiee
mecTRo mpysmphrl. HacTpodika Kia-
maHa Ha cpafarHBaHHEE B 3aBUCUMOCTH
OT JKECTKOCTH IHIPY;KUHEL BO3MOJKHA B
mpepenax 0,2—1,25 xre/em?.

IIpw cpepmem mam BEHICOKOM KOHEY-
HOM J|aBIEHVY OPAMEHAIT TaKKe IPy-
JRUHHEHE IDeIOXPAHUTEJIbHHE Kiala-
g IITITK-4 (nus  ceresoro rasa) m
IITK-4IM (mas cx@xeHHOro rasa).

P —‘-\\‘ 1\\\\\7 7 /|
Hnamarsm (puc. V.8) o6opyaoBann pH- v =
YasKHHM YCTPOUCTBOM M KOHTPOIb- =

'f////“%/ji/
HOoHi mpoxyskz. Hacrpoitka riamamoB

Ha cpaGaThpamme B sashcuMoctH ot Pumc. V.8. IipepoxpammreMbHhiit
THIIa OPY:KEEH BO3MOKHA B Hpefieiax “I’Y’“m“zl’:}‘i‘.mlfgﬁ’ﬁ;‘ NIIK-4
0,0—22,0 xrc/cm?. 1 — Kopmyc; 2 — BOJOTHHK; 3 —
(Dmlb’l‘pbl. I{JIH OYHUCTKY Ta3a OT nOpyxuHa, 4 — PHYAr AJd KOHTPOJb-
MeXaHWYeCKUX NpHEMeceil, Heobxoxu- Ho#t nponyEKE
MO#l ANA npeynpeKpeREHA 33aCOPeHHA HMOYJIBCHHX TPYGOK, Apoc-
CeJBEEX OTBEPCTHA K M3HOCA BaNOPHHX K [POCCEIHPYIOHINX Opra-
HOB apMarypi, 3 PIl m I'PY ycramaimsaior ¢uasrpsi. B I'PY
¢ peryJisaTopaMd JAaBIEHAA Ha YCIOBHHE Ipoxof go 50 MM ycTaHAB-
muBaror cerdatsie ¢minsTpu (pme. V.9), B KOTODHX QHIBTPYOMIM
alleMeHTOM fBIAeTcs 06ofiMa, oGTAEyTas Menkoii cerxoi. B I'PII
¢ peryiaropamd Ha ycaoBHEE mpoxon 50 MM m Gosee IPEMEHAIOT
CBADHHE (GMIBTPH pasImIHON KoHCTpykmuE. Ha pme. V.10 moxa-
84HO yCTpoHCTBO ¢mibTpa KoHCTpYKmmE Mocrasmpoexra MOBBIICH-
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HOHM mpomycKHOit crmoco6HOCTH, HBrOTOBIAEMOr0 C YCIOBHEIMEH IPOXO-
namum 60, 100 m 200 mm. B cBapHOM cralbHOM Kopuyce I QEabTpa
pasMelleHa cerdaras Kaccera <, HaOWTas KOHCKHEM BOJIOCOM, CMO-
YeHHKM BHCI{MHOBHIM MaciaoM. JJA 3aluTH KacCeTs OT IPAMOro IO-
TOKA B3BeIIeHHHIX YacTul Iepel Heil pasMemen orGoimsti auer 3. Ha
narpy0Kax IS BXOEA W BHRIXOJA
raza mMeTcHa mTynepn 4 pasa
BaMepa IepeHafia [ABICHHA B

w 160(772)
[7/2"mpyb 72" mpyl

! $uIBTPE € LEABI0 OIpe/eeHHA
é cTemesu ero 3arpasHendsa. Ilepe-
3

T

|
5 24, \/l'z_z‘ ma;j] JABICHAA HE JOJAeH IPeBH-
x[—)a - mars 1000 MM Box. cr. VI3 sroro
3 I HWCXOJAT NpHU Hogdope THHO-
\ é pasmepa (Q®EIBTpPa HpPA [JAHHOM

pacxope rasa.
B rabn. V.3 upmsegeusr oc-
HOBHBIE XaPaKTeDHCTHKHA CETIa-
THX W CBapHHX QuisTpoB Moc-
rasopoexTa.
N B I'PIl 6oxpmoit mpomssoam-
. TeIbHOCTH HPHEMEHAOT CTAJIbHEIE
Puc. V.9, Yraosoi cersatuii gmaprp BUCHEHOBHE (GHIBTPH C KOJBIA-
Dy = 25 (40) wm. Mz Pammnra.

Pacxopomepbl. Yuer pacxopa
rasza OCYIIECTBJIACTCA POTALWOHHHIMA CYETYHKAME WIH H3MEPHTeNb-
HEIMHA JIPOCCeNBHEIME AmadparMaMu.

Pomayuonnui cwemuur (puc. V.11) mmeer wyrymamit wopoye,
B KOTODOM PasMemeHH [Ba poropa &, EMEmMHX GOpMYy BOCHMEPKIH.
Ilop BimAHEWeM pasHOCTH AABACHWI Tasa HA BXOMNE M BHIXOZe, 3aMe-
pseMoil nEpMaHOMETPOM J, POTOPH BPAIIAIOTCS B IPOTHBOIOIOAKHEIX

/
130(200)

Tabnumga V.3

TexHuueckas XapakTePHCTHRA CETIATBIX M CBAPHBIX
BOJIOCAHBIX (HIABTPOB

MakcumanbHag
YeaosumBt | Iiasienme rasa Mnomanb GuNbT-
nuamerp ma sx0me P, | PO fperarorocos- pylomei Macea,
D, MM . _ b IpH HOBEpXHOCTA, HI
y Krc/cMm Ap=500 MM BoX. CT , M2
M4/

@uipTpE cerdaTe

25 16 300 0,0041 7,5
40 16 2000 0,0070 9,0
5 y OnabTpa BOMOCAHKE

6/12 3 000/6 000 0,05 60/95

100 6/12 8 000/15 000 0,14 125/175

200 6/12 20 000/38 000 0,50 310/456
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sanpasnenuax. Ilpm momnoM oGopore kasmoro poropa o6bem rasa V
HaXOJAMAACA MY POTOPOM H CTeHKOM KOPIyca, mepeMellaercs ms
BXOJHOTO B BHXOpHOM marpy6ox. Hopmanrmoe HanpaBiemme moroxa
rasa ceepxy eHm3. Homern Bama omHOro m3 porTopos uepes PenyKTOpD
CBA3AH CO CYOTHEIM MeXaHH3MOM I, (QHKCHDYIOMAM Ha COMHSHAYHOM

—Ox
!,\_..‘. T

Puc. V.10. QuasTp cBapHO# K peryaaTopam tmma PIOVH2.

cueTHOM 6apabaHe KOIMIECTBO Ta3a, Hpomeamero 9epes cyeryuk. Heob-
XONEMEIM AJuA BpamieHMsA POTOPOB Hmepenaj NABJICHHS B CYETINKE HE
npesaimaer 30 MM BOE. C€T., M 9TO IO3BOJSIET HCICJIL30BATh POTAHOH-
Hble CYCTYMKHO JlajKe Ha HABKOM [aBJIEHUH.

IIpoMpmaenEOCTHI0  BHIYCKAIOTCA  POTANHOHHEE  CIOTINKH
Pr-40-1, Pr-100-1, pPr-250-1, Pr-400-1, Pr-600-1 m Pr-1000-1 ma
HOMEHAJLHEE PacXofnl rasa coorsercrserno 40, 100, . . ., 1000 m%/w
u pabouee masaenue me Goaee 1 xrc/cm?. Ilpm meoGxogmMocTE HHOTNA
OPEMEHAIT NapaliAelbHYI0 YCTAaHOBKY ABYX CYeTIHKOB. PoTammoH-
HBIe CYCTYMKH XOTS1 H T'POMO3JKH, HO yAoOHH B dKcmiayaranmm. Ilo-
TPeIHOCTh H3MepPeRNA HOMUHANBHKIX I GIMSKAX K HUM PAcXofioB rasa
He mpesmmaer =+ 1,6%. IlockonbKy cuerdmk yamTHBaeT OGBHEMEHIM
pacxon rasa mpm pafounmx mapamerpax, AJA NpHBeNeHHEA o06BeMa
rasa K CTAaHJADTHEIM ycaopdAM mcmompsyior opmyny (I1.28).

PoramponnaeiM cuerTdMmKOM HeIb3A [JAWTEILHC W3MEPATH PACXOR
rasa, DpeBHMAKNIHEA HOMUHAILAHI, AOOYCTEMA JIHIIb KpaTKOBpE-
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MeHHas meperpyska He 6oiaee geM Ha 0% , Hpu KOTOPOH HOTPEOIHOCTH
u3MepeEdH yBenwdmBaercA. [\ M3MepPeHHA GOJLIIEX PacXooB rasa
mox xaBleHHeM cBrupe 1 Krc/cM? ImpEMeHSAIOT ApoccenbHbBE YCTpPOH-
CTBa.

Hsmepenue pacroda za3a no nepenady Oaesenus CXeMATHIECKH
mpercraBieHo Ha pumc. V.12, ¥Ysen maMepenms cocrouT m3 Amadpar-
MH J, yCTaHaBIMBaeMOl HA ra3ompoOBOJie, AEQYMaHOMETPA H HMIYJIbC-
eI TPy6oK 7. Ilpm ycramopmemeMmcs pacxoje rasa HOJHAA HSHEPTHA
€70 TOTOKA B TasOHpPOBOME CKIAAKBAETCA M3 IOTEHI[HAIHHON sHEP-
rEM (CTATHYECKOro AABICHHA) B KHHETHIECKOH SHeprmd (SHepram
ckopocr:). B muporom cedue-
ENM TAa3ompoBoga [0 [ua-
$parMu ImMOTOK HMEeT Hadalb-
HYI0 CKOPOCTH ®;, B Y3KOM
ceueHnm AAAQPATMEL 3Ta CKO-
pocthk BOo3pacTaer o ®,. llociae
IPOXO;KEeHUSA AHa@parMsl Io-
TOK pacmmpsercd B Ha HEKO-
TOPOM pacCTOSEMHA OT -AWa-
pparmur mpumobperaer TPeKBIO0
2uc. V.11, Cxema poraquonHoTo cyeTauka. CKOPOCTh @4 (cM. puc. V.12, 6,

amana I). Ilpm Bospacrammm
CHOPOCTH HOTOKA YBEJIWYHBACTCA €r0 KHHOTHUOCKAsA DHEPIUA H CO-
OTBCTCTBOHHO YMEHBINAETCA HOTEHIHAJLHAA 9HEPrHsi, T. €. CTard-
YeCKoe [aplieHme. B HOeaJbHOM CjIydae 3aKOH COXPaHEHHUA DHEp-
THM DOTOK2 BHIpa;KaeTcd ypaBHeHHem DBepmyiuim, KOoTropoe LA ce-
aeguit [—J u [I—]I mmeer BHf

2 2

® ®
Pc11+—2L91=Pcn+—§*Pz, (V.h

TAE Per1 B Pego— CTATHUYECKOE [aBjieHme B ceueHuAx I—I1 u [1—]1,
Kre/M?; @3 B ©, — CKODOCTH HOTOKA B TeX jKe COUCHHAX, M/COK; P, W
0 — IVIOTHOCTD Ta3a B TeX e CEUCHHAX, Krc- cex?/Mt. Ilepsrie wienH
B NIeBO¥ W MpaBo# 9ACTAX yPaBHEHWsS HPEACTABIAT co0OH mOTeH-
OEaJpHY0 DHEPTHI0, 4 BTOPHE — KHHETHYECKYIO.

3a cuer pasHOCTH HAaBIEHHE Ap = p., — Pcya HaXORAMasics
B pudMaBOMETpPe PTYTh HepPeMel[aeTcA W3 NOIJIABKOBOH KaMepn &§
s crakal 4. Ilpm aroM pacmono;KeHHH# B MomIaBKOBOU Kamepe IIo-
IJIaBOK OHYCKaeTcd M IOBOPAYMBAET OCh 6, ¢ KOTOPOH KUHEMATH-
9eCKH CBA3AHH CTPEIKHE IOKA3HIBAIOMEr0 M PErHCTPHPYIOIIEro pac-
xop rasa mpuGopos. Hus orGopa Golee TOYHEIX MMIIyIbLCOB HaBlie-
HEA [0 B mociae AuaparMu § mOCHENHSAA PasMEINAeTCH MeXKIY KOJb-
IeBRIME KaMepaMu 8.

WaMenerne cratmueckoro paBiendsA rpa@udecKHE HPeCTABIEHO
gBa pEc. V.12, ¢ nmmmeir 2. OrpeskoM Op mokasaHa Ge3BO3BPATHAs
moTepA MaBleHAA Ha TpPeHHMe. Jamepus Ap, MOKHO ONpefelnThH
CKODOCTH W, CIe[loBaTeJhHO, pacxoj rasza 4epes amadparmy. C yse-
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JndeHHeM PACXOAa Tasa DPAacTeT W IePemaj MABICHHA. SaBHCEMOCTE
MeK[y OepemajioM JaBNeHHA H DPacXOfOM Tasa KBANPATHYHAS &
Mozxer GHITH IPEACTAaBIEHA COOTHOIMEHHeM

V=kVAp, (V.2)

rae V — pacxon rasa, M%[4; Ap — mepemap maBieHEA, Krc/cmE:
J; — DOCTOABHHE ANA KAHHOTO 3aMEPHOTO y31a Ko3(pPmmment.
3uavende % BaBHCHT 0T Co-

ff OTHONIeHWSI [JUAMETPOB Tazo-
‘ F npoBoma D m orBepcTmA pHma-
i 5 4 ¢parMsl ¢, HIOTHOCTE H BA3-
=

t

Purc., V.12, Uamepemme pacxona Puc. V.13. IipmanmnnaxbHas
raza APOCCEIBHRME AWMAQparMaMi. cxeMa cmiasPOHHOTO AHPMaHO-

a — KOHCTPYKTHBHAA CXema, 6 — rpa- MeTpa.

¢AKE mSMeHeHHA HapaMeTpoB IpoTeKa-
IOIIero rasa.

Koctm Taza. Pacwer mmadparm Begyt corsnacHo mEcTpyknmE K «Ilpa-
punam 28—64» Toceragmapra CCCP.

JlpoccenpHBIM ¢HOCOGOM MOKHO W3MEPATH JI00bIe pacXoxnl rasa
npu absxX ero gasienusax. HeymoGcrBo aToro cmocoba 3aKia09aercs
B HEOOXOIEMOCTH eMKefHeBHOM CMeHH paarpamMM u 00paborkum mX
¢ HOMOIIBI0 MIAHEMETPA [JiA BHIYHCIEHHA CYTOYHOTO pPAcxona rasa.
Kpome Toro, mpm BO3MOKHHX yTeYKaX dYepe3 HEIJIOTHOCTH COeNHMHE-
HE# PTyTh OKa3hHBaer BpegHoe AeficTBre HA 00CIYKHBAIOIIUN mepco-
maja. Ilocmemmero memocrarka He HMeOT CHJILYOHHEE AHPMAHOMETDPH
(pme. V.13). Canbporuni Grok I COCTOHT H3 COOGMIAIONIMXCSH MEMHIY
coGoii cuabdoHOB (rapMOBHEKOBHX MeMOpaH) & m 6, BEYTDEHHNE IO-
J0CTE KOTOPHX 3aI0JHEHH KENKOCTHIO, cocToamed w3 33% ramme-
pura m 67% Bopms. O6a cmaboHA FKECTKO CBA3AHK MeKKY c0oGoi mTo-
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woM 8. CunboE 2 pacmosioskeH B KaMepe, Kyfa MORBOAHTCA GOJbIIee
JiaBIeHHe Py, T OH YCJIOBHO HA3HBAETCA (IIIOCOBEIMY, (MHHYCOBBIH»
<ans(oH 6 HaxomumTCA B KaMmepe IOHEKEHHOTO JABICHHA p,.

Ilop pmeiicTBmem nepemama AaBleHHA, HOJBONUMOTO K CHILPOH-
HoMY OJIOKY, «IIIOCOBHI) CAIBLQOH CRUMAETCS, JKHZKOCTH M3 HEro
uepes peryInpyeMHR Apocceab & MePeTeKaeT B ¢(MEHYCOBKINY CHIB(HOH.
Irox 8, mecTro CoemMHANMEAYE JOHHIIKE CAIbGOHOB, mepeMeIaeTCH
BIIDABO H Yepes pHYar § mOBOpAImBaeT OCh 4, KOTOpasg KHHEMATH-
YeCKH CBA3AHA CO CTPEJIKON W IMepOM IOKA3HBAIOMEro W Perucrpupy-
omero opmbopa. lemMopupyomuil gpoeceis § peryimpyer CKOPOCTH
HepeTeKanusl JRUAKOCTH H TeM CaMHM CHUJKAeT BINAHWE NyIhCandd
HABIeHHA B razonponojie Ha pabGory mpmGopa. CMeHHEHe JumanasoBHEE
OpY/RERSL 7, CBA3AaHHEE CO IITOKOM 8, CAYIKAT s OCIaGIeHUS BO3-
7eficTBEA Ilepemiafia [aBjJeHHAA Ha MTOK W [JIA YyCTAHOBKU mpmbopa Ha
HeoOXOAUMHEHE Dpefiell HW3MePEeHHs.

Kax gupmanomerpn momnaBkosmie tuma J{II ¢ pryrERM 3amonme-
HneM, Tak B cuabfonntie Tanos JCC u [ICII 3 KauecTse permcTpHUpY-
OOEro 3JIeMEeHTa WMEI0T MeTAJUIMIeCKUil [UCK, BpAlfaeMHH 9YacOBHM
WIM DIEKTPHYECKHEM IPHBOAOM CO cKopocthio 106. 3a 24 mam 12 u.
Ha gacke saxpemisercs GIaHK KapTOTPaMMEL [IJIA 3aTIMCH M3MePeHHI.
Bouxee cosepmennsie KOHCTPYRIME AUPMAHOMETPOR CHAOKEHE CyMMH-
PYIOLMM YCTPORCTBOM — UHTETPAaTOPOM, KOTOPHHA PHKCEpYer pacxon
Ha nudpoBoM cuerumke. llorpemrHocts mokasaHmi AuEPMAHOMETDPOB
me Gomee +=1,0 = 1,5% or BepxHero mpejmena H3MEpPEHHA.

§ V.4. Boioop oGopyroBaums

Wcxomabiva qaarsiMa A nopbopa obopynosamua I'PII asaawrea:
pacxXof rasa W Ipedels ero H3MeHeHWsd, NaBIeHHEe rasa HA BXOJe
A BHXOJie, ILUIOTHOCTh, BIAJKHOCTL Tra3a, CTemeHh HeoO0XOoJAuMOCTH
ydera pacxofia rasa.

IIpu ewbope pecyaamopa OasseHus CIeRyeT YIUTHBATH, UTO pe-
JROM ero pabGoTsl 3aBHCUT OT HepeIajga JaBJIEHHA B APOCCEILHOM Op-
rage. [Ipm Mampx mepemajfax HPOWCXOAUT JOKPUTHIECKOE MCTEYSHHE
rasa, a OpH OHpeMelleHHOM Tepernage HaCTymaeT KPATHYECKOe, KOTAa
CKOPOCTh T'asa paBHA CKOPOCTH 3BYKa B rasoBO# cpeme. JT0 KpH-
THYECKOE OTHOIIGHHE J[aBICHHH ompenelsaercd 3aBHCUMOCTHIO

ﬁxp = (pz/Pl)Kp = 0,91[2/(K+ 1)|X/(K-1), (V.3)

rae K = cp/c, — moxasartens agmabathl.

Jna mpupopesix razos K = 1,3 (em. ra. I), 1. e. P, ~20,5.
Taxmm ofpasoM, peryiaarop Gymer paboTaTh: B HOKPHTHYECKOM pe-
/REMe, KOTHA p,/p, = 0,5 (mam p,/p, < 2); B KpATHIECKOM pemuMe,
Korma po/p,<7 0,5 (mnm p,/p, > 2). llpm onpepenennn mpouycknoi
¢I0COGHOCTE PeryisaTopoB, padoTalmUX B NOKPHTHIECKOM peKHMe,
C/KUMAEMOCTHI0 Taza MOJKHO HpeHeGpedb, a IPH KPATHUECKUX PeiRH-
Max CKIMAaeMOCTh rasa, a CIeJoBATelbHO, W H3MEHEHHE ero NJoT-
HOCTE HE00XOJAMO YIMTHBATH.
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Aasn peryasropos pasnenua PI-32M u PI-50M nponyckmas
CI0COGHOCTE A YCIOBHM, OTAMIHEIX OT YKA3AHHHX B MACHOPTHEIX
xapakTepucTEKax (cM. 1aba. V.1), Momer GuTh onpenenena mo cire-
pyomaM dopmylaam:

npE py/p, < 2

Vo =(Va/32)V Ap,pa/e; (V.4)
upm p,/py >2
Vo =1,57TVupi /Y0, (V.5)

rae V, — pacueTHaa OpoUYCKHAsA cHOCOOHOCTH peryiaaTopa, M*/u;
V., — nacmoptHasg NPONYCKHAsA CHOCOOHOCTH pPerymAropa, wm3/y;
App = p, — P, — DacuUeTHHH Depemaj [jaBjieHHA, MIA KOTOPOTO
ompejiensercA MPONYCKHAA CHocobHOCTE peryuaaropa, kre/m2; p,
u p, — abcomoTHRE FaBICHNA ra3a /10 U DOCHEe peryigropa, Kre/cm?;
0 — OJIOTHOCTE Tra3a, HAJIA KOTOPOT0 PpPAacCYHTHIBAETCA Pperyiasarop,
Kr/M3.

MaxkcumanbHas IponycKHAA CIHOCOOHOCTD PeryIATOpa HPH AAHHOM
mepenaje ;aBJeHHA [OCTUraeTcd IOPH HOJHOM DNORBEMe KJXamaHa.
Oxnako pexoMenpyerca oGecmednts TPeGyeMyI0 MPONYCKHYIO CHOCOG-
HOCTH Pery;IATopa OpM HojbeMe Kiamana He Gosee 7em na 0,9 moxmoro
xona. IlostomMy pacueTHaAa mpomyckHag CHOCOGHOCTH PEryJaATOpa
npuauMaerca Ha 15—20% Gonee makcmmanwmoii, 1. 6. V, = (1,15 =
=+ 1,20) Vyax.

NMpamep 13. MogoGpars perynaATIp AABICHAA TO CACAYIOMIAM WHCXOXR-
HhIM aHBRM: pacxof raza V = 280 u"/u. n30mTOTIHO® [aBJICHHE ra3a [0 M HOCI6
PeryAATOpa COOTBeTCTBeHHO PAaBHC p, = 2,5, pg = 0,03 wrc/cm3, nAOTHOCTH
raza p = 0,73 xr/m®.

Pewenuve. OnpepensemM 0THOMERANE [ABJCHEA KO0 H MOCJe PEryAATOpa: p,/py=
= 3,5/1,03 = 3,4 > 2. CuefoBaTeabno, PperyiaTop paGoTaeT B KPHTHYCCKOM
pesxame. Nenoasszya dopuyay (V.5), nposepsem BO3ZMOKHOCTh TPEMEHEHESA pery-
asropa PM-50M c gmamerpoM Kiaanana 20 MM, AaA KOTOpPOro, COTJacHO Tabx. V.1,
macmopTRAA UPONOYCKHAA cmocoGmocTs Vi = 78 M%u. Vp = 1,57Vppy/Vp =
= 1,57-78.3,5/}/0,73 =500 M3/4. [IPOLYCKHEAA CHOCOGHOCTh PETYIATOPA HBHO
BEJIAKA, B [03TOMY HPOBEPAEM BOSMOKHOCTH MCIIOJNL30BAHEA TOTO Ke PEryIATOpa,
HO ¢ jmameTpoM Kaanmasa 15 mm, maa rovoporo Vi = 51 M¥/w. Vp= 1,57.51 X

X 3,5/V0,73 = 326 m%/u. Ilonysennas DPONYCKEAA CHOCOGHOCTH Gonee Tpeby-
emoil Ha 16%, uro Bmoame mpmemiemo. IIpHEUMaeM K YCTAHOBKE peryaaTop

PO-50M ¢ xaamauom d = 15 mM.

ITponycknan cmocoGHOCTH peryiaaropoe paBienus PV, m3/q,

V =159,5fcp, V1/p, (V.6),

rfe f — DXomanb cesna KiamaHa (¢ y4eToM HIOMAJH CeYeHHWd MTOKA),
cm? (taba. V.4); ¢ — xosdppuumenr pacxoga (cMm. Tabu. V.4); p, —
abconoTHOE jaBIeHHe rasa Ha BXofe, Krc/cM3; ¢ — Koa(@HIHEHT,
3aBHCAMEN OT OTHOUIEHEA p,/p; W OUpefielNsAeMsid mo TpPadHKy
(pue. V.14); p — miorHocTh rasa, Kr/md,
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Ta6amnoma V.4

IMaomagp cepaa xaamada o kod(dunuenr pacxoga
peryasropos PIYK

POVK2-50 POVH2-100 PIVK2-200
Hapanerpn JIlmaMerp Kilamasa, MM
35 50 70 105 140
Hnomaap cenna KiamaHa
;ca%mf?rg:’m?mw mo _. 9,6 19,6 38,4 86,5 154,0
HKoapdunmenr pacxona ¢ 0,60 0,42 0,40 0,49 0,40

IIpumep 14. Ilogo6pars peryaarop Tana PAVH no cuepyemum mexof-
HBEIM fAAaHEHM: pacxop rasa V = 3600 u%/u, msGmTounoe pasieHHme 70 H WOCIe
pPeTy/ATOpa COOTBETCTBEHHO® pAaBHO p; = 5,5, py = 0,3 Krc/cm?, miaoTHOCTH
raza p = 0,78 r/m®.

Peuernue. IIpopepuy BO3MOKEOCTh HCHGJIb36BaHUA perymartopa PIYK2-100
¢ guaMeTpom cefna Kaamama 50 MM, JAA Korepero, coraacEe ralix. V.4, maomans

]
0,4

02

0 B

O
06 0,7 08 09 p/p;

Puc, V.14, Dpadux , saBacaMocTd ¢ OT py/p;
JUIf OpEPORHOTQ rasa.

cepya Kaamaga f = 19,6 cM®  Koaddunment pacxoma ¢ = 0,42. OrTnomenne pa-
BaeHmi p,/p; = 1,3/6,5 = 0,2 < 0,5 ABagerca KPHUTHYECKEM H HJAA HEro 0o
rpadnary puc. V.14 snavemme koaddumumenta ¢ = 0,48.

ITopcraBasia mcxopuane gamawe B gopmyay (V.6), moayzaem: V = 159,5 X
X 19,6.0,42-6,5-0,48Y170,78 = 4600 m®/z. Ilomyduensan IPONYCKHAR CHOCOS-
HOCTEH PETyJIATOpA ABJAETCs MAKCIMAJBHOM, 8 HOMEHAIbHAA cocTaBuT 8% 0T mee,
7. 0. Vyou = 0,8-4600 = 3700 m3/u. BmbOpamumit peryasrop PIYK2-100/50
O XOANT.

IT0d6op 2asoevir uasbmpos CBOAETCH K ONpENeTeHHI0 PacYeTHHIX
moreph AaBIeHHA B HEX, KOTOPLIE CKIAJHBAIOTCA U3 IIOTEPh B KOP-
uyce m Ha Kaccere guisTpa. Bo mabe:manme paspymeHES kaccléy 2w
motepu He HoJuKHE mpeBnmath 1000 MM Boj. eT., a nug obecueueHus
HOpMalIbHOo# paGoTH PmipTpa C YUeTOM 3ACOPEHHA ClefyeT HPHHHE-
Math morepm fasiesmsa me Gomee 400—600 mm Bogm. cr. Hus cerua-
THIX (EIABTPOB HOTEPH JaBlieHus OOHYHO HO BHYHCAAIT, a IPHHH-
M2I0T K YCTaHOBKE QMIBTD ¢ YCAOBHEIM AMAMETPOM, NPHGIHIKAIOMMME 51
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K A@EaMeTpy PeryrAropa jaBienud. JJsa CBAPHKIX BOMOCARHIX (PHALT-
pOB/ MOCI‘&BIIPOGKT& OOTEPHA NaBieHAA AAA 3aJaHHOTO pacxopga raaza
Kre/m2, !

7
Ap = (Aprp. kopt-APrp. xac) 7 6%—3" v.7)

T/ APrp.xop B APrp.xac — COOTBETCTBEHHO MOTEPH JABAEHAA B KOP-
nyce W Ha Kaccere, Krc/M2%; mpmHmMalorca I0 rpaguky (pme. V.15);

Pacxod, 10°m%y

o Dy7200, 2 4 6 & 10 1214 16 1§ 20 22 24 26 28 30 32 3% 36 38 40
§Dy=lQ0 123,45 67 8 81011 1213151516177 1819 20
4 1 1 1 1 1 J nl 1 i L e 1 1 | - 1 1 -}
89,50 | 2 4 618 10 1274 16 18 20 22 24 26 28 503234 36 38 40
< 1 1 1 ] ]
v
TR : =
i L 9 ]
3 2000 :r ce'y‘n &Dn ]
g fggg \\0(‘. emCl]D!‘:mO ——
R g T
; ZadFv = 74?( Kaccemd 1
‘{ ,%gpl an IA, = =]
& o =
< |
20 =g
10 -
6 pAlR
4 +
2y }
1 |
g 2780’ a2 4 A . T,
SDF100 1 2 344 5 67 8 9104 2151415161718 12
Q Dy::zoal 1 ’l’ Zp 2|2 L. JJL 1 4[‘, 55 i 66 i) 7I7 1. 8ﬁ i q S L’io

— i Y
Pacxad, 10° m°/4
Puc. V.15. HomorpamMma pis onpeneneHmA IOTEPb AABICHAS Tasa B BO-

JOCAHKHIX CBAPHKX (PANBTpAX.

p — abCoNIOTHOe JaBIeHHe Tasa nepen QUIbTPOM, Kre/em?; p —
INIOTHOCTH ras3a, JJA KOTOPOro moabupaercd (QUABTP, Kr/m3,

Mpumep 15 IlogoGpars rasosuit GmiabTp AaA ycaobmid npamepa 14.

Pewenue. IIpopepam BO3MOKHOCTH IPHAMEREHHA BOJOCAHOTO CBAPHOTO (uUIb-
tpa Dy = 100 Mm. Jlas sToro Ha MKaxe Dy= 100 gaa xopoyca (cu. pumc. V.15)
oTKIamHBaeM pacxox rasa V = 3600 m/4 (TOIKA @) B HO KPHBOL NOTEPEH AABIEHUA
B KOpIyCe ONpefelnsem, 4T0O OSTOMY PACXOLY COOTBETCTBYIOT LHOTeDH AABICHHA
B Kopmuyce GmIbTpa (TOUKE 6 H 6), paBHLe 270 My BOX. CT. 3aTeM TOT e PAacXO]
raza OTKJIAfEBaeM HA mWKage Dy = 100 gus KacceTH (TOYKA ¢) U IO KPUBOA NI
raccetss Dy = 100 MM onpepiessieM, ¥To STOMY PACXOHY COOTBOTCTBYIOT IOTODE
XaBjegEA HA Kaccere, pasHbie 60 Mm Box. cT. (TOUKW & & ¢). CymMmmapmse meTepu

naBieEs B Quanrpe me depuyne (V.7) Ap = (270 + 60)—615—- —-90;—2— =

= 380 mm BOJ. CT., T. e. 38% T npefenbHO JONYCTEMEX HOTeph. ClegoBaTeIbaC,
duasrp Dy == 100 MM MOKNG UPHHATE K YCTAHOBKe.
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§ V.5. KommonoBKa oGopymoBaums
H CTPOHTEIbHAA YACTH

KommonmoBka oGopynosarua I'PII pommxua oGecmeamsats: ymo6-
CTBO W 6e3oHacHOCTh IKCIIyaraumu U pemomnta I'PII, BO3MOMKHOCTE
3aMepa H permcTpauud IapaMeTPOB COCTOSHMA ra3a Ha BXOJe H BEL-
X018 ¥ KOMIAaKTHOCTH pPa3MemeRus o00pynoBaHu#A, ra3onpoBOAOB B
apMaTypH.

B agpGomax THIOBHX IPOEKTOB HPHBEHCHH PaB3NNTHLEC BapPHAHTHE
TexHoNMormaeckux cxem I'PII:

— ¢ ycTavoBKOH¥ HpH6ODPOB yueTa pacxoja rasa m $e3 HuX;

— B OJIHY H B¢ HATKH PeAyHUpPOBAHHA HaBJIEHHA ra3a;

— B OfIHY M [Be CTYHUEHH PeIyUAPOBAHHA NaBIeHHA Tasa;

— ¢ oromnenneM I'PII or menrpanmaopanHoro mcrounmira (BOAs-
HOr0 WA HapOBOI0 HU3KOTO JaBJIEHHASM);

— ¢ OTOUJIEHHeM OT MOCTHOT0 HCTOYHHKA (8BTOMATHYEGCKHH raso-
Buii BogoHarpeBareas, korex BHUWCTO-Muw naum BapmBoGesomac-
Hadg TasoBasg Ieukh).

ITpn BuiGope Bapuanra I'PIl caexyer mmeTs B BHIY, WTO OPH BXOJ-
HOM JAABJCHHH rasa or 3 mo 6 Krc/cM2 MOKHO HPUMEHHTH OJHOCTY-
IeHYaToe pPexylHpOBaHUe Tasga, & NPH BXOJHOM [aBJeHHH CREIIIE
6 no 12 xrc/cM? Bo mabeskanue 06Pa30BAHMA KPHCTAJNINOTHAPATOB W
nus 0GecHeYeHNA YCTOHYABOH DabGoThl PeryisATOPoOB 0oJee HaleXHO
JAByXcrTyneHuatoe pepyuupoBanue. Haamume gByx HEHTOK pepyngpo-
BAaHWA ¢ PEI'yJIATOPAMH OJHOH MJIM ABYX MOAHPMEAn®# HO3BOJSET
HORABATL Ta3 OJHOBPEMEHHO [BYM HE3aBACHMEIM U DAa3jId4HEIM N
pacxony m TpebyeMoMy maBlieHMi0 rasa o6BexTaM. J[Be ofBHAROBHI®
mapajielbHEe HATKE pPeIYIMPOBAHUA 00€CHeYBBAIOT YCTOMIMBYIO
pabory T'PII mpm Gonpmmx cezommbix Kode6am®Eax pacxoja rasa,
TaK KaK MOKHO IOZABaTh T'a3 HO OAHOH MIM ofemM HUTKaM.

Ipr seo6xogumocTa yuera pacxopa rasa 8 I'PII ¢ BuxoguniM gas-
nenmem Ao 1 Kre/cm? m ¢ paxogamm rasa me Goxee 2000 M3/a mpume-
AT porandonusie cderdury. B T'PII ua ropogckux cerax cpepaero
JaBJIeRESA, HA OPOMBINLICHAEHX 0GBEKTAaX M HA OTBETBJIEHMAX OT Marm-
CTPANbHHX Fa3oHPOBONOB C IaBieHmeM rasa fo 12 xrc/cM? u ¢ 6oap-
IIAME PACXONAMA razd yd4eT pacxoja BENYT ¢ MOMOMBI0 KAMEPHBIX HJiw
AUCKOBHX AnmadparM m audpMaHOMETPOB.

Oronnerne I'PII npegmournrensno ocymecTRIfATs OT HEHTPAIN3O0-
BAHHOTO HCTOYHHKA TelJa, TAK KaK OTOIISHNe 0T MECTHOTO MCTOYHMKA
YCIOMHACT CTPORTeNbHYI0 YacTh ['PII u tpefyer MoHTaka ROMOIHH~
TENBHOr0 y3lIa PefyIMpPOBARWA [aBJIEHAA rasda, MOJAaBaeMOTO K OTO~
nuTeARHOMY DpHGOpY.

Ipu pacmonoxenmpm TI'PII ma TeppHTOpEEM HPOMBIIJEHHBIX Hpe/-
npnATHEA fonyckaeTcs ewuoc us ['PII dacta oGopynoBannsa (3afBmKRer.
¢uIKRTPOB, KaMepPHHX jHadparM W Ap.) HA INIOMAJKY PANOM CO 3fa-
uauem I'PIL. IlponyBounse cBen ot rasonposojos I'PII nomxen mMeTs
JuaMerp He Memee 19 MM, MEEEmManbBHOE WHCIO HOBOPOTOB H BHIBO-
AUTHCA BapYMXKY 3[J3HHA Ha BHCOTY He Mernee 1 M 0T KapHH3a KphImum,
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Ecan 8 T'PIl gBe u Gonee mapamgeilbHsie HUTKM Ta300pOBONOB, pac-
CTOAHNE MeAY HUMH B CBOTY NOJIRHO OHITH He MeHee 400 mm npn
nmamerpe Tpy6 go 400 MM & He MeHee maMeTpa IpH TPyGax THAMETPOM
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Puc. V.16. Tasoperyuaaropuiii HyHK? ¢ peryaaropoM PJIIVK2-200.

1 — peryasTop paBderna; 2 — II3K; & — mpywueEwit cOpocHo#t Kaamam; £ — KaMepHad
ImajpparMa; 5 — oGBogHOM rasonporon (baiftmac); 6 — ¢mubTp; 7 — maTa KHIIL,

domee 400 mm. Illmpmeaa BXoma B MOMemeEHHE X OCHOBHHEIX IPOXOHOB
ne menee 0,8 M. Ha puc. V.16 mpencrasien opun w3 BapHaHTOB Pas-
Memenusa obopyfoBarua I'PI1 B orpensHo cToAmeM KHpOAYHOM 3723-
N,
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3uapma I'PII oTHocATcs HO B3PHBOOHNACKOCTH K KiIaccy DB-la
(ITY3, ra. VII) u mo mokapHOH omacHoCTH — K Kareropmm A. Onn
FAOMKBH GEITH OMHOSTAaKHHME, N3 MaTepualoB 1—II crememm orme-
crofikocTH (Kmpmmd, GeTOH, HUIAK00ETOH H 1p.), ¢ GecuepradHbIM
HepeKpPHTHEM JerkocOpachBaeMoi KOHCTPYKOWE Maccoit He Golee
120 kr Ba 1 M2 ¥ moJamMm M3 HEropoYAX X HEACKpooOpasywmuax
MarepmanoB. JlomyCkaeTcs HpEMeHEHHe NEPeKPhTHE H3 0OLIYHOrO
cGopHOro jKene3ofeToHa UPHM YCIOBHH, 4TO IVIOMAAL OKOHHHIX I
nBeprrx npoemos He meHee 500 cm2 ma 1 M® ol bema moMemennms.
IOsepn momemenma I'PII RoiKHEI OTKPHBATBCA HapyKy. Bokpyr
3NaHAA NOJKHA OHTH oTrMocTka mupmHOoX 1 M. Oromnemme I'PII
HOJKHO 06eCHeuYnTh TeMmepaTypy B meM He MeHee 5° C,

IIpm yerpoiicree 8 I'PII mMecTHOTO BogAROro 060TpEBa OTONHTENH-
nag yeramoska (AT'B, worex BHUUCTO-Mu m 7. 1.) pasmemaercs
B W30JHPOBAHHOM IOMCIIEHHH C CAMOCTOATEIBHEIM BEIXOROM. CreHEI,
paspenstomue TaM6yp u ocHomoe momemenne I'PII, menawrca raso-
HENPOHHIACMBIMH, MOKAPOYCTOMIMBEIMA M PACHONAraloTCs Ha QyH/Ia-
MCHTE, CBA3AHHOM ¢ (yHAaMeHTaAME Hapy:RHBIX cTeH. Ilpm BhIKIamke
CTen W3 KAPNHYA TONMUHA HX UPHERMaeTCH He MeHee 4eM B OJHH
rupapd. QmTyRaTypumBAalOTCA CTEHH C JBYX CTOPOH.

B pane ropomos oronnenme ['PII ocymecreuasiior B3prBoGesonac-
HBEIMH Ta30BHIMH OTOONTENBHEIME IEYaMH, PA3MEMAEMEIMHA B OCHOBHOM
nomemennu I'PII, ¢ BuHocoM rtomkm Hapy®y. BapmBobeszopnacHoCTh
TAKOH meYn 0GecHedmBaeTCs TePMETHYHOCTHI0O B NPOYHOCTHIO KOMKYXa,
EPAMOTOTHOCTHI0 YIAJNOHWA TPOAYKTOB CrOPAHHS W HONHOH WM30iA-
muedt OTKEPHITOT0 IiamMeEH oT BHyTpeHEHero ob6bemMa I'PII. B mmx
YCTaHABINBAT MHOTO(AKETIBHbE HH/KCKIEOHHE® TOPENKHE HH3KOTO
IaBJICHAA ¢ TeljoBoH Harpyskoit mo 10 000 rran/u.

Berrunanua T'PI1 pomksa OBTH NPATOYHO-BHTAMKHOH, ¢ ecTecT-
BeHHHM NOOYRIGHAEM M TPeXKPAaTHHIM Bo3nyxoobMmemoM. OOniuHO
IPATOK BO3AYXA OCYMECTBIACTCH depes PeeTKH, YCTaHABIHBAEMBIC
Ha Buicote 0,3 M oT mona, a BHTAMKKA — Yepe3 JedIeKTop, yCTaHaB-
ampaemuiit ma Kpomie. Ocpemenme ['PII ecrectBemHOE — 3a cuer
dpaMyr UIM OKOH — H DICKTPHUYECKOe BO B3PEB0oGE30ImAaCHOM HMCHOJI-
HERWH, HaupuMmep ¢ nprMeHeEneM csernabHEKOB HOB-300 mam B3T.
T'pyumoBoil DIeKTPOMAT YCTAHABIABACTCH CHADYRU HA CTEHE 3AHUA
I'PII nam B TaMOype ANA oTONMTENBHOE ycramOBKH. Jlomyckaercs
OpUMEHeHHe OCBEeINeHHA ¢KOCOCBeTY OT CBETHIHHAKA B 0OBIHOM HCHOJ-
HeHHY, Pa3sMemaeMOro CHAPY/KE 3HAHHA IPOTHB OKHA WMIH (paMyrH.

B 1omM ciyuae, ecam spgamme I'PII pacmoio:xeHo BHe 30HE rpo-
303aDIMTH COCEJHHEX COODY;KeHWH (30Ha 3amATH cocTaBidger 1,5 BEi-
COTH OT MOJIHAeNpPHEMHHKA j0 IOBEDPXHOCTA 3eMIH), HeoGxomuma
nHAMBHEAYaXbHasd rpososamura I'PII. I'pososamura cocrour m3 mod-
HUEIPHEMHUKA BHCOTOA 6—7 M m3 razoBHX Tpy0, CTAIBHOTO TOKOOT-
BOJla HAAMETPOM HE MeHee 8 MM H KOHTYpa 3a3eMIeHNs, BHIOJHSI-
eMoro U3 cTaJbHbIXx yroakos 50 X 50 X 5 MM 7 mosocosoit cramm 40 X
X 4 mm. Jlna 3am@ATH OT BTOPAYHLIX IPOABIEHHE MOJHHH MeTaJIn-
geckce obopymoeanme m rasouposonusr 'PII sasemiasrT npmcoegmne-
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HHEM K KOHTYDY 3a3eMIEHHHA, CONDOTUBIEHHE KOTOPOTO He Nio
opesnmats 10 oM.

Orpensuo croamme I'PII pacmonarawres or ppyrmx COOpY:Kenwmiy
Ha pacCTOAHHAX, yKasamREHX B Tabn. V.5. Ha mxommom u BEIXOJ-
uom rasonpososax I'PIl ycramapnmeaorcs 3apsmxrn ma paccrosnmm
or 3nanua He Ommxe 5 m He nanee 100 m. Ha sxommoM rasonposome
I'PII mpepnpuAtail HaPYKHEYIO 3a/[BIKKY MOKHO HE YCTaHaBIMBATH,

JIKHO

Puc. V.17. IlpuHuununa-
JpHAag cXeMa KadHOTO
TPII Tuma MII-2 (MII-3).

1 — BXOQHOM wmTYUEp; 2 —
BXORHOM KjanaH; 3 — UILTD;
4 — mTYNEp AJA KEZKOCT-
HOI'0 MaHoMeTpa; 5 — II3K,
TIHK-40M; 6 — peryJjaAarop
PIO-32M (PO-650M); 7 — mTy-
ep 3aMepa KOHEYHOTO HaBJie-
HEA; § — BHXOEHON KiIamaH;
9 — cO6pochad JMHAA BCTPO-
€HHEIX B DEeryIsTOPH Opefo-
XPAHRTEILHKX KJIaIIaHoB;
10 — uUMIIYALCHAA JMHHAA KO-
HeUHOTO JAaBIeHmA; 11 — MM~
oyabcHaA JuEnA K IIKK-40M,
12 — mrrynep ¢ TPOMHMKOM
g Hacrpo¥rm IITKK-40M,
13 — M2ROMETp HAYAJIbHOTO
DaBaIEHMA.

d \ "
Am‘ Ithaay Il

i Sz
J

eclIW 3aiBH/KKA Ha OTBOJe OT pacHpejelHTeIBHOTO TIa3ompoBOAa
pacnomoxena me manee 100 m. Ha rymuroBeix T'PII npepmpuatait
3aMBHKKA HA BHIXONHOM Ta3ompoBOfe TAKKE MOMKET He yCTaHABIMA-
BaTHCA.

Ha npoMumnennnx openupuaTHax fonyckaerca pasmemenue I'PII
cpelHero M BHICOKOTO (/0 6 Krce/cm?) maBieHNd B OPHCTPOiiKax K 37a-
auan I m II cremedm OrHEeCTOHKOCTH ¢ HEB3DHBOOIACHBIMII TPOM3-
BOACTBAMH WJH HENOCPEICTBEHHO B IOMEMEHHAX, Te HaXoAATCH
rasonorpebisaomue arperatsi. B mociexHeM ciydae DOMeImewHe, IIe
pacmonaraercd razoperyisaropaasa ycrauoska (I'PY), mommmo mMeTh
He MeHee 9eM TPEeXKDATHHI BO3IYyX000MeH.

7 Bakasz 308 97



Tabaunmga V.5

Musnmanbubie paccroaans, M, of I'PII no spanmit
H coopy:keHmik

Iapes Bamiaiimmit
e penbe
rasa nepep aMpafiEmx | ABTOMO- Bo3SgymAHe JEEAR
TPII, Bnamma | "R xenesno. | OWwIbHBE SIIEKTPONePenaTn
Krc/cm? TODOKHEIX aoporm
nyreit
o 6 10 10 5 He memee moxyropaxparHoil Be-
6—12 15 15 8 JIVYEHBI BHICOTH OIOPH

B momemeHuAX JKANBIX H OOMECTBeHHHX 3MAaHHWE, NETCKHX M Je-
9e0HBIX YYPERICHAH, yIeOHX 3aBe/leHUi, 34 HCKIIOYEHHEM BCTPOEH-
HHX B 9TH 3FAHEA OTONUTENBHHX KOTeNbHEX, pasmemeHme I'PY wme
HOmycKaeTca. B OTONMTENBHEIX KOTENABHBIX, BCTPOGHHBIX B BIaHHA,
momyckaercsa pasmemenme I'PY ¢ paBremmem rasa Ha BXone me Gojee
3 kre/cm2. 1A OPOMBINUIEHHKIX B KOMMYHAJIBHO-GHTOBEIX HOTpebmTe-
neit ¢ HeGoxsmEM pacxooM rasa npmmerswrtcsa ['PII mradmoro tama
(IOII), xommnexryemuie peryaaropamu PIAYR2-50, PI1-50M, PJ1-32M,
PCII-32M u PCI-50M. Oun Moryr pasMemarhCsA Ha CTEHE 3[aHASA He
gmxre 111 crememm ormecTofiKOCTH IIpH BXOQHOM JABIEHHE, KIC/CM2:
Ha NPOMHNIIEHHHX OPEeJUPHATHAX ~— 70 6, HA KOMMYHAJIbHO-OBITO-
BHX mpepupuataax — po 3. IIpm arom paccrosmme ot I o oxHa,
IBepH W APYIEX HPoeMOB foKHO Onirs He memee 1 M. Ha rayxmx
cTeHaX 6e3 [BePHHIX W OKOHHHIX HPOoeMOB MokHo pasmemars I
¢ BXOHHHM fnaBienmem o 6 xrc/cm?. Ilpm BXopHHX maBleHmAX rasa
prime ykasarEHX 1] pasmMemarores Ha croiikax mo Hopmam tan V.5.
B zaBucuMocTH ot kiammatmaeckmx yeaosuit 1T pasmemarores B mka-
¢dax ¢ orommenneM mid 6e3 mero. [Ipmanmmmansaaa cxema IIII ¢ pe-
ryasaropaMu nasieHas tuma Pl mpepgcraBiena ma pme. V.17.



I'nasa VI

OcHOBEL pacdeTa Ta30BHIX
ceTedl HACeJeHHHEIX IIYHKTOB

§ VI.i. TloTpeGuTema # HOPMHI NOTPEOAEHAA raza

IIpm paspaborke HpoeKTa rasoCHAGKEHHMA HACENEHHOT0 HYHKTa
K OCHOBHBIM 3aja9aM OTHOCATCA: OIpenelieHHe PAacUeTHOTO pacxopa
rasa, BHIOOp CXeMH rasocHal;KeHHA H THIPABIAYECKHI pacuer raso-
OpoBofoB. [ pemieHuss BTHX 3a7ad HeoOXOMMEI NCXONHHE NAHHEIE:
IeHIIAH HACENSHHOT0 OYHKTa ¢ WHIKGHEDHHIMHA KOMMYBUKAIMAMM,
STAKHOCTH SACTPOMKYM WM IJIOTHOCTH HACENEHNA, PasMEemeHHe mpo-
MHOUIEHHHX NPeJOPUATHH, KJINMATONOTHICCKHE CBEICHHA, B TOM
qHCie JAHHbE 0 KOPPO3HOHHOW aKTHBHOCTH I'PYHTOB, CBOIEHHA O ILIa-
HADPYeMHIX 00beMax rasocHabkeHus ¢ mepcmertwBoil ma 10—20 xer,
ACTOYHHUK TasoCHAbKeHWsA W COCTAB Tasa.

IIpemyne Bcero HeoGxonamMO OUIpeNeIATH PACIETHHN PAcXoji rasa,
CKIIajsBaOMuAica M3 CAeAYIOMAX KaTeropmui razonorpebnenusa: Guro-
Boe (IPHTrOTOBIEHHE IANIM W ropAdeil BOAH B JOMAIIHUX YCAOBHAX),
KOMMyHAaNbBHO-ObITOBOe (Oanm, mpadedmsie, Xjae0omeKapHH, AETCKHE
VUPEKIEHEA U T. I.), OTOINIEHAE M BEHTWIANWA JKAIBIX, 00MMecTBeH-
HHX U HPOW3BOJCTBEEHEIX 3[AHME, HPOMHIIICHHOE.

BriroBoe B KOMMyHaIBHO-OHITOBOE ra3omoTpebieHne 3aBACHT OT
TUCJICHHOCTH HACEeJIeHAA, KIMMATHICCKIX YCIOBHil, CTENOHN OCHAMICH-
HOCTH HOTpebHTeNeH Tra3oBHM 060pyAoBaHHEM, 00eCHEUEHHOCTH KH-
JBIX JIOMOB IEHTPAJH30BaHHHIM TEILIOCHAGKeHHeM M OT pAKA APYTHX
darTopoB. YcpenHeHHbIe HOPMBEI pPacXofia Trasa I STEX KaTeropwmi
morpebureneir mpmeegens B Tabnx. VI.1.

Tomosrie pacxofn raza Ha X03AHCTEBEHHO-OMTOBEE HYMIE MEIKAX
GHITOBHIX W NPOMBIIIEHHKX NPeROpUATHA (aTelbe, DapAKMaXepPCKAe,
MacTepCKWe ® T. I.) yCJOBHO HpHEEMAlOT B pasmepe 8—10% ot
CYMMapHOTO pacxofa rasa Ha OBTOBbIE B KOMMYHAUIBHEE HYKOH.

TopoBoit pacxop rasa A OTONJIEHWA KEJNHX B OOMECTBEHHHX
s3pganmit, M3/Top,
Vor= dg (tBH_tH, cp. OT) V- 24”01/(01—1“)) (Vl.i)
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rie ¢, — yaedabHas OTONHMTENBHAsA  XapaKTepUCTHKA  BHAHHUS,
rKad/(M3-9-°C); nua KEABX B OGIECTBEHHHIX 3[aHHH MOKHO IIPH-
HAMATh ¢, = 0,3 = 0,4 kxax/(m%.1.°C); t,, — cpegmsas pacder-
Has TeMmepartypa BHYTpeEHero Bosayxa, °C (f,, MoxmOo mpmEHEMAThH
pas sxmasix spanmit 18° C, mas o6mecteermsix 16° C); 4. cp.or
CPeJHsAA TeMmepaTypa HAPYKHOTO BO3QYXa 32 OTONHTENBHHI Ie-
prop, °C (mpmrmmaerca mo CHmll IT—A.6—62 «Crpomrensmas wium-
MATOJIOTHA W Te0PU3HEKAD); Moy — HPOLOLKATEIFHOCTS OTOMHTENh-
Horo mepmopa, cytkn (CHull IT—A.6—62); V,, — mapyxumi crpou-
TeNBHE 005eM 0TAIIEBAGMOTO 3[AHUA, M%; 1) — K. W. [l. OTONHATEb-
HHX ycTaHOBOK: jua KorensHmx v = 0,80 = 0,85; pmua oromu-
tenpEEXx medeit n = 0,65 + 0,80; Q, — Emsmas temnora cropamma
rasa, Kkai/ms.

/Pononoi’a pacxox rasa Ha BEHTHJAANAI0 OOMECTBEHHHX 3JaHEN
M3/roq,

VB ={s (tBH _tH. cp. B) VH : 24"*07/(0;17')1 (VI'2)

rae fy.cp.p — CPellHAA TEMOepaTypa HAPYKHOTO  BO3AyXa MIA
pacdera BOHTHIAMUH; ANA HPAKTHIECKAX pPacueToB OMYCTHMO IpH-
BAMATD g, cp.p = lu.cp.ory @ — VOGIBHAS BEHTHAANUOHHAA Xa-
paKTepmcTAKa 3janmsa, kKax/(M®-u-°C); pia ofmeCTBEeHHHX 3NAaHMIT
MOKHO mpEHEMaTh ¢, = 0,2 rrax/(m3.q-°C).

Cpemume pacdeTHbIe 9aCOBHIE PACXOfHl ra3a HA OTOIIGHHE W BeH-
THIANUIO COOTBETCTBEHHO

Vo, or =40 Can—1s. cp. or) Viu/(Qu); (VL3)

Vo s =0as(tsa—1%a. cp. s) Vu/(QuM). (V1.4)

Ucnonrayemyio njiga pacyeToB PacxXOmOB rasa 4YUCIACHHOCTH Hace-
NeHnsa OOGEIHO OmpEeNeNAioT IO CpefHedl MIOTHOCTH HACEJNEHHs, KOTO-
pas MoKeT GHITH OpHHATA, 9€./Ta: IPH BTa’KHOCTH 3aCTPOAKE 4—5—
450, 3—4 — 350, 2—3 — 250, 1—2 — 60—100. [Ina HOBHIX MHKpO-
paifoHOB Opm HOpMe :RWIOH miroman: 9 M%/del. MIOTHOCTH HAcele-
HHA Clief[yeT IPUHEMATH, 9eN./Ta: IPH dTaKHOCTH 3ianmit 2 — 210—
190, 3 — 280—255, 4 — 300—-280, 5 — 330—300, 6 — 380—340,
7 — 400—360, 8 — 410370, 9 m Brume — 435—400.

Hopmer pacxoga rasa Ha TeXHOJOTHYECKHe HYKIH NPOMBINLIEH-
HHX Ope[NpHATAHE OIpeAe AT OO0 NeHCTBYIOIEM YATBHHM HOPMaM
pacxofia ycaosHoro tomamsa (7000 Kkal/Kr) B mo o6BeMy BeIIyCKae-
MOl DPONYKIHUE WM 10 JAHHHKM (aKTAIECKOTO TOMJIHBOMOTPEONCHAA.

B nocnegmeM ciydae pacxop rasa, M9/,

g il
V. —g QN VL5

p.n [ ’ ( )
rae G — pacxon UpEMeHAEMOro HOTPeOMTeNeM TOMNHEBA, KI; Q. np —
HHE3MAA TemJOoTa CTOPAHHA NPHEMEHAEMOTO TOINIMBA, KKal/Kr; Qy —
HW3mMag TeImJIoTa CTOpaHWS rasa, KKaI/M®%; v, v, — K. U. A. yega-
HOBOK HNOTpeOWTeds HA HOPHEMEHSIeMOM TOIIMBE W Ha rase.
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Tabaumma VIA
Hopmsr pacxona rasa

(CHull I1—T. 13—66)

(B TenaOELIX enmHEUNAXx)
HA XO3AHCTBEHHO-OBITOBBIE B KOMM

YHANBHEIE HYKLI

Hasnauenme rasa %ﬁ"&.’@'&am P:;::ao’“
THIC. KKaX
ITpuroroBnenue nwumm (B KBaprupe razopaf mimrta | Ha 1 wen. B rog 640
¥ IEHTPAIM30BAHHOE TOPAYee BOTOCHAOKeHUE)
ITparorosnenme nAmy u ropsueil Boxs (B KBaprupe | To e 810
rasopad IIATA M OTCYTCTBYIOT IEHTPAIM30BAH-
HO ropAdee BofocHa0OMKeHNe ¥ TasoBHI BOJOHA-
TpeBaTeNb)
Tpurorosierme OAINH K ropAYedl BOAH (B KBapTHpE » 1270
ragoBajg IUIMTA H Ta30BHII BOJOHAIPEBATEJD)
Hercxme acmm:
Ha .OpATOTOBJCHAE MHINA Ha 1 pefemxa B rom| 490
Ha Oparoropienme ropsuefl Bofw (Ges crmpxu | To sxe 430
Gesba)
bBoxpHADHN:
Ha IOPHUTOTOBJIGHWE IHOIH Ha 1 Koiiry B rop 760
Ha OPHATOTOBJEHHE ropAdeil BoAH HaA X03a#- |To xe 2200
CTBEHHO-ORITOBHIX HYMJ H JedeGHHEe mpo-
neAyps (Ges cTEpxU Gexbs)
TlonmknmANKy; Ha jedeGHEe IPONEAYPH Ha HOCETHETeNdsT 20
B IO,
IIxoxas1, By3H, TeXHAKYMEI;, Ha OOHOrpeB 3aBTpakoB | Ha 1 Ji)ﬁng,\mm;er0. 40
U JabOpaTOpHHeE HYHIH cA B roq
VueOnsle 3aBefeHNA TPYNOBHX pe3epBOB M IIKOJH- | To e 700
HETEPHATH; Ha y4eOHHIE HYKIH W IPUTOTOBIE-
HOe TopA%ell BOAH
TocTrRATH Ge3 pecTOPaHOB C BAHHEIME BO BCeX HO- |Ha 1 mecto B rof 1200
Mepax
To ke, ¢ BAHHKME 70 25% HOMEpPOB To :xe 850
Crrpra Gembs:
B HeMeXAHM3WDOBAHHHX IpPAIeTHHX 3 Ha 1 T cyxoro Gemps| 2100
B MeXaHH3WDOBAHHKX IPAYeTHEIX C CYWKOH B | To sxe 4800
raaxenneM Genbs
Bann Ha 1 nommsry 9
CroJyoBHE H pECTOpPaHH
Ha OpHCOTOBICHHE 06EN0B Ha 1 ofen 1
Ha HPUTOTOBJIEHAe 3aBTPAKOB WIN YHHOB Ha 1 saBrpak mim 0,5
YRAH
Brmeuxa:
xaeba gopmoBoro Ha 1 T m3penmit 420
GaromoB, GyaoK, CHOOH To :xe 950
» 1450

ROHJMTePCKHUX W3feNni
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CpenBss HEBHmIadg TemaoTa CFOPAHHAA HEKOTODHX BHJOB TOIUIWBA,
KKaJ/Kr:

Kamewn®tit yronms . . . . ... ..... 6500
Koke . ... .............. 6500
Masyr . . . ... ... - oL ... 9800
[msexnmoe I MoropHOe tommnro . . , , ., 40000
BeHsuHE . . . . . . . < . ... . 10445
Hepocny . e e e . 10260
Topd . .. ... . 2800
Opoa (M3) . .. ............ 2500

§ VI.2, PacueTnnle paexopsl rasa

B ruppasimuecKEX pacderax rasoBHIX CeTedl OmNEPHPYIOT pacueT-
HKIM Y2COBHIM PacXojioM Tasa, KOTODHI ompefeldeTcil HA OCHOBAHUH
TOJOBEIX PACXOJ0B rada BCEMH DPACCMOTPEHHHIMHA BEIIE KaTeTOPHIMA
morpebuTenci.

Pacuernriit 9acoBod pacxoj rasa Ha OHTOBHE W KOMMYHAJTBHO-
OKITOBHE IeJH 9aIie BCEro ompefendeTcd Kak KOJMA CyMMapHOTO T'O/0-
BOTO pacxofia rasa Ha 9TH jKe Heln:

VKOM = kanAv (VI '6)

e Viow — PACIETHHIA 9aCOBOHM pACXO[ ra3a Ha OHITOBHE M KOMMY-
HaJbHHe HyXaH (6es oromnemms), M3/9; V.., — romoBoif pacxox
rasa Ha 9TH Ke HY:KOH, m3/ron; k., — xodddummenT gacosoro max-
CAMYMA.

Huse npasenennl KoddQHOHEHTH 9acOBOTO MAKCEMYyMa pPacxopa
raza (0e3 OTONIEHNSA) B 3aBMCHMOCTH OT YHCJIEHHOCTH HACEJIECHHA
(CH=II 1I—T'.13—686).

Uncno maTenei, Hosgduumenr Ymeno xprenett, Hoshduumenr

cHabmaeMbIX Ta30M, 4acoBOTo0 cHab M aeMhux 9aCcoBOT O
ThIC. YeJ. MakcuMyMa k., rasoMm, THC. Yell. MAaKCHMYMA k,,

5 1/2100 50 1/2600

10 1/2200 100 1/2800

20 1/2300 300 1/3000

30 1/2400 500 1/3300

40 1/2500 1000 n Goxee 1/3700

J1st yKpynHEHHHX PacueToB YaCOBHX PACXONOB rasa IPOMBIILICH-
HEIMH TDEJOPUATHAMI MOKHO ODHEHTHPOBATECH HA 3HATEHASA KOD(-
QUOUeHTOB YaCcOBOr0 MAKCHMYMa, COCTABIEHHEe Ha OCHOBAHUM H3Y-
YeHNS pPEeKAMOB TOMIMBOLOTPEGIeHNs PAa3IMIHLIME OTPACIHAME IpoO-
Muimiesdoctn [47].

Hoaspduunmenr
O'rpacnb OPOMENANCHHOCTH 4acoBOro
MaKCEMYMa
m
YepHag MeTajayprus . . . . . . ... ...... 1/6100
[[serHAag METAMAYPTHE , ., , . . . . . ... ... . 1/3800
CTaHKOCTPOMTSNEHAA . ., , . . . . . . . . . . . . 1/2700
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JNEeKTPOTOXHMIECKAR . . . . . . . . ... .. .. 4/3800
Xmmqecxaa...................1/5900
CTpoHTebHEX MATEPHAAOB . . . . . . . . . .. . 1/5900
JlepesooOpabaTHBanman e e e e e v e oo 175400
TORCTEIBHAA . o . v 4« & v v v v v v v v v o .. 14500
MeefiEafq . . . . . . . . v v v v v v v v v o .. 174900
INmmesast ., . . . ... ... .. .'uvuoue.... 1/5100
TabawHas . . . . v v v v 4 v v v wer v v .. .. 173850
ObysEAag . . . . ... ... ..o veouueoe... 1350

OG0muit pacYeTHHEI 9aCOBOM pacxoj Tasa BCeMH IOTpeGHTexsMm
HACeJIeHHOTO ITYHKTA

2V1=VK0M+V]J. o'r+Vp. B+VD. n° (VI-7)

§ VI.3. BuiGop cmcremni rasocHagkenus

B mHaceneHHKX ONYHKTAX ¢ YUCAEeHHOCTHI0 HaceleHus mo 5O Twc. ge-
JIOBEK TIPAMEHUMHl OFHOCTYIEHYATHE CHCTeMEl, B 00lee KpYOHHX To-
pomgax — AByxcrynerdgatsie cucrembl. IlocKonBKy Tpacca rasompoBo-
JOB JI0JUKHA Pa3MEMAThCA HA ONpe/IeJeHHKX PACCTOAHMAX OT JIHHAK
3aCTPOMKM, TPAMBAaffHEIX IyTell, mOn3eMHLIX HHKEHOPHHX KOMMYHH-
Kamuid @ JPYTHX COOPY’KeHMH, HeoGXONWMO OPOKJANHBATEL € HE OO
OCHOBHHIM MarmcTpaJbHHM YIAOAM TOPO/a, a 0 YIHIAM ¢ MeHBIIAM
KONMYECTBOM WHIKeHepHEX KoMmMmyHmKanuit. Ilpm BwmGope cxemnr
ra30BHIX ceTeil HU3KOTO JaBIEHHA CJAeLyeT MMeTHh B BHIY, 4T0 KBap-
Tallbl HHANBHAYANBHON OTHO-, NBYXOTa/KHOH 3aCTPOHKM, HE MMEIOIIHe
CBOOOJHEX BHYTPUKBAPTAMBHEX HIOmMANe#, HaA0 OKOJIBNOBHBATH.
IIpm MmEOrOSTAMKHOK 3acTpOiiKe ¢ HaJWYAeM BHYTPHKBAPTAJIbHLIX
CBOGORHKIX HIOMANell MOCTATOTIHO Ta3 MONBECTH K KBAPTAJIY C OTHOM
HJIN IBYX CTOPOH H IPEeIyCMOTPeTh BHYTPAKBAPTAIBHEE OTBOTBICHNA.
13 atmx coobpaskeHnii B OMHO KOJBIO MOKHO 3AKIIOIATH HECKOABKO
MHOTO9TaKHHX KBapTaldoB. OKpamgHHEE KBapTaJH ¢ OJHOCTOPOHHAM
pasbopoM rasa CiIegyeT PAcCMAaTpUBATh KAk HPHIETAOMUe K TIaso-
OpPOBOAY INIOIANM M OKGJBIOBHEBATH He TpeGyercs.

IIpm paspaGorre cxeMul rasocHaGKeHHs OUeHb Ba;KHO ONDENEIHTh
onruMaasroe auciao I'PII n npasmapHO pa3MecTuTs HX Ha TeppPUTOPUR
ropoga. Yseamuenne amcia I'PII ymensmaer paguyc mgeiicTBHA KasK-
JOT0 H3 HUX, W, CIeHOBATEIbHO, YMEHBLIIAIOTCHA NUHAMETDPH asompo-
BonoB mocjge I'PII m MeTalI0BIO;KeHHWA B CeTh HH3KOTO JaBJEHHHA, HO
9T0 MPUBONUT K YIOPOKAHMIO CECTEME 3a cIeT cTrommoctd camax I'PIL.
B 3aBumcmMocTH OT PacueTHOTO pPacxofa rasa, OJIOTHOCTH U DTAMKHO-
CTH 3aCTPOMKHE TOpoja OGEYHO OPHEHTHPYIOTCS HA HPOIYCKHYO CIO-
co6rocTs ogEoro I'PIT 1500—4000 m3/9 u pagmye ero peiictsua 0,5—
1,0 xm. Ipubrmmenno o6mee wgucmo ['PII

n=F|(2R?), (V1.8)

rge # — rasugunoupyeMasd IWIOMARb, BKINYaA MIOMA/Ab IPOe3N0B, M2;
R — pammyc neiicrsma I'PII, M.
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MocKOBCKIM  HH)KeHePHO-CTDOMTENBHEIM  WHCTHTYTOM  HM.
B. B.Kyii6rmesa (MACH) paspaGoTana MeToInKa SKOHOMAIECKH 060C-
HoBamHoro ompepenerms gmeaa [PIL [12] m mpepmosxens dopmyis,
ycTaHaBIWBalomue CBASH ONTHMAJIBHOTO papmyca peitcrema ['PII
C TAKEME IapaMeTrpaMy CHCTEMH Ta30CHAOMKeHHA, KAK YHEIbHBIA

p0,38n9
40
36
388 |
o ]
32 =
28 / 0,143
P chsgo-1501 |(me)®
24 vl (me) 2,2
/ —
20 L 0143 ) 20
o) (0~ 100 —
16 / ] ——— o 18
8 14
[ / ’
& 11 /,2

0 7000 o000 sooo Jooo oo *C
Cmoumocms [P, p;,lﬁ
0 25 50 75 100 125 150 115 200 225 250

(me)(0-250)
Qo 10 20 30 40 50 60 70 80 80 100
{me){0 -100)

Pmc. VI.1. BemomoraTenbHhil IpaguKk AAA ONpPeACieHHA
pO388 m (me)0,143,

9acOBOM pacxoj rasa Ha OFHOTO UeNOBEKA W IIOTHOCTH PacejeHmsd.
Tar, onrumansmsii pagayc geiicremsa T'PII, M,

p0-388Ap0v081
P o

Ryn=1,8 (V1.9)

rme P — crommocts opmoro I'PII, py6.; Ap — pacuermmili mepemag
NaBJeHHA B ra30BO# CETH HHUBKOr0 AABIEHHUA, MM BOHX. CT.; Q; —
K0p()QUTUEHT IIOTHOCTH CeTH HM3KOTO AaBJeHus, 1/M; m — mior-
HOCTH HAceNeHUs, 9ei./ra; e — YAeHBHHA Tac0BO¥ pacxopm rasa Ha
OHOTO HeIoBeKa, M3/(¥-uei.).

Kosdgunmenr mroTHOCTH CeTH IpefcTaBiAeT COGOH OTHOIIEHHDe
00Imeil TPOTA/KEHHOCTH Ta30BoH ceTH K rasuduumpyeMod Iomanm:

¢y = 0,0075 4 0,003m/100. (V1.10)
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Hua obmerdenmsa pacgeror mo dopmyae (VI.9) paspaGor:
BCcHoMoraTeasHne rpajukm (pme. VI m VI.2), ) paspaGoramu

OnruManbphas MPONyCKHAst cHOCO6HOCTH opmoro I'PII, md/w,

Vons = meR5:/5000. (VI.11)

Hprauep 16. OnpegennTsh OnTEMANBHHA paguyc AEHACTBAA H OOTEMAJND-
HYI0 Oponyckayw cmocobnocts I'PII mo caepymommm MCXONHHM HAHHEM: CTOHe
moctb ogroro I'PII P = 7500 py6.; paceeTHHI mepenaf JaBIeHNsA B COTH HU3KOTro
nasiaerua Ap = 120 mm Bofi. cT.; maoTHOCTH Hacenenna m = 350 weu./ra; yxenn-
HEIT 9acOBOH pAcxoA rasa Ha ogmoro dejoBexa ¢ = 0,08 m3/(w-weu.).

0,246

P

T 0,5

0,243 L.

1 __..-——"_J'-—_
— 0%
/
A
Ap0,031 7~ A 0,081 03
P et

14— 02
7,2 !

20 40 60 80 100 120 140 160 180 200
Ap, mm 600.cm

L R ' 1

! LI N | LI A I U ) L
0004 G008 0012 G016 0,020 0,024 6028 0032 6,036 0,040
1, 1M

Puc. V1.2. BcmoMorarennHHIi Tpadui Jaa ompege-
neEna Ap0-081 u ¢4,

Pewenue. HKospdmumenT naoTHOCTH cerm ¢, = 0,0075 4 0,003m/100 =
= 0,0075 4 0,003.350/100 = 0,018 1/m. Ilo rpaduram ma pmc. VI.1 m VI.2
Haxo#mm: P0:388 = 75000888 = 31,9;  ApO.08l = {200,081 = 1 48; @5 =
= 0,0180.246 = ,37; (me)0143 = (350.0,08)0:143 =1,62. OnTuMaasHHI pagmyc

peicreun I'PIT Ropr = 7,8 —m = 615 ». OnToMaarEas nponyCKHAR
' 350 . . 6152
cmoco6HOCTs onmEoro I'PII Vg = w = 2115 m¥/q.

5000

IIpn pasmemernun T'PIl ma TeppuTopHA HACETEHHOr0 DYHKTA HATO
CTPEMHTBECA KAaK MOKHO Gojiee paBHOMEDPHO pacipejfelnTh o0Iylo Ha-
rpysky Ha sce ['PII ¢ menso ogaOTHmHOCTHE MX 060opymoBanma. Hamx-
peiii TPII pasmemaercs B memTpe 30HH ero [edcTBHS, a IpH Pas3HO-
9Ta;KHOH 3acTpoilke — GIMKe K 30HE MHOTO3TaMKHOH s3acTpoikd. Ilpn
BO3MOKHOCTH HOJEe3HO YaACTh HATPY3KH pacIpefejuTs MEKAY BHY-
TpERBapTadbEnMA mKapepmu [PII. Pasmemarorcss TPII Ba Teppm-
TOPHH HACeJeHHOTO NYHKTa B coorsercrsuE ¢ Hopmamu CHull =
«IIpasmnamn GesomacmocTm B rasoBom xossiicteey I'ocroprexsansopa.
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§ VI.4. TmppaBIMyecKmii PesEM ra3ompoBOROB

T'nppasamgeckuii pacger ra3onpoBOJ0B HEOOXOMEM i OHpesee-
HOA JMaMeTpoB Ta3oNpOBOfioB, 0GecmeunBamEX TPOmycK HeoGxonu-
MHX KOJHMYeCTB Ta3a IpU AONYCTHMHX Hepenagax pasieEds. [lpm
ABIJKeHAH rasa IO TPYGOIPOBOAAM IIPOMCXOJUT IOCTEICHHO® CHIIKE-
HEe NepPBOHAYAJBHOTO AABICHHS 3a CYeT IIPEOOJEHHs CHJ TPEHHSA

H MeCTHHX COOpOTHBJIEHHH, T. e.
Ap=Ap.p,+ Apy, - (V1.12)

Yro6rxt ycTaHOBHTH (AKTOPE, OT KOTODHX 3aBHCHT NajeHNe
[ABIEHAS, PACCMOTPAM OCHOBHEIE IOJIO}KeHMS AMHAMAKH IIOTOKA Tasa.
IIpn pemmennnu rasa B TpyGe H3-32 OPOABIEHUS CHJ TPEHUA Y CTEHOK
TpyGH CKOPOCTH MOTOKA MeHBINe, a B IeHTpe Goxbme. OpHako B pac-
4eTax OpHEHTHPYITCH HAa CPeJHION CKOPOCTH, M/CeK,

w=V|/F, (V1.13)

rie V — oGbemHNIT pacxop rasa, M%/cex; F — nmomans momeped-
HOTO cedeHHs TPYOH, M2.

B sasmcmMocT: OT CKOpPOCTH MOTOKA, AMaMeTpa TPYOGH W BA3KO-
CTH rasa TeUYeHHe ero MOKeT OHTh JaMHHADHHEM, T. €. YHOPAXOYCH-
HHM B BHAE JBIIKYIOUXCS ONWH OTHOCHTEIBHO APYTOro CJI0eB, H TYp-
OyJeHTHHIM, KOT2 B NOTOKe ra3a BO3ZHAKAKT 3ABHXDPEHUS K CIOH
IepeMenuBaTCA MejRKy coboil. PesRuM pBIIKeHHS rasa XapaxTepH-
syeres BeamumHOH kpmrepma Peitnonbzpca

Re=wD/v, (V1.14)

Ige W — CKOpOCTH HoTOKA, M/ceK; D) — mmamerp tpyGompoBona, M;
v — KHHeMaTmiecKas BASKOCTH, M2/Cex.

WaTepsas mepexojga JaMEHADHOTO JABH:KEHHA B TypOyleETHOE
HA3HEBAGTCA KpPHTHYeCKAM H Xxapaktepmsyerca Re = 2000 = 4000.
IIpm Re <2000 Tevenme nammuapuoe, a mpm Re B> 4000 — typ6y-
JAeHTHOE.

IIpakTHdeckn B pacupeneIMTEIBHEX TasoNpPOBOfax mpeobiaajaert
TypGyJieHTHOE JBHKeHme Ta3a, JIAIb B TasompoBOAAX MaJoTO Jua-
MeTpa, HaIpuMep BO BHYTPHIOMOBHIX, HpHM HeGOJHIIMX pacxomax
ras TedeT JaMHEHApDHo. TedeHme rasa IO HOJ36MHEIM Ta30mpOBO-
JaM CYHMTAIT H30TePMHYECKAM OpONECCOM, Tak KaK TeMIeparypa
TPYHTa BOKDPYT TasompoBofia 32 KOPOTKOe BpPeMA HIpPOTEKAHHA rasa
m3mensgerca Maxo. C yd4eToM 5THX HOJNOKEHHA NafieHWe JABICHAA
B ra30IPOBONAX 3a CUST CMJ TPEHHA OUpefelisioT Ha OCHOBAHEH (op-
myau JHapcu — Beiic6axa:

Ap=0,102)— p 22, (VI.15)

rge Ap — motep:m paBieHHs, Kre/M?; A — Kosdpmmment Tpems;
! — pamma TpyGompomopa, M; D) — BHyTpeHEmil AmaMerp TPyGompo-
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BoAa, M; p — WIOTHOCTH rasa, wr/m® (0,102 wr/m®* =1 &rc.cex? M);
w — CpemHAA CKOPOCTH NBIKOHHA Trasa, M/Cex. ’

IIpuBenenHas gopMmylla COPABENJIHEBA AIA HeC;KIMMAaeMEIX FRALKO-
crTeill, MPOTEKAINUX ¢ MOCTOAHAOW CKOPOCTHIO IIPA HEM3MEHHOM IIIOT-
mocta. [lopToMy oHa HpEMeHEMa AJs pacdeTa JHIIb Fas3ompoBONOB
HABKOTO [[aBIEHUS, B KOTOPHX IPH HeGOJBIUAX HepelanaX NaBJeHWs
HesHAUNTEJIbHHMYA H3MEHeHHAMH MIOTHOCTH M CKOPOCTH T'a32 MOMKHO
npeneGpeus. OpHAKO B Ta3ompoBOjaX KO>POHIUEHT TpeHAA A ABIA-
eTcs IepeMEeHHOH BeJMUMHOI, 3aBHCAmEel orT Kpurepusa Pelimoxspca
¥ OTHOCHTEJNBHOH MIepOXOBATOCTH CTeHOK TpyGomposoma (k,/D).

[na nammaapEOro pexmMa npmikeHma npE Re < 2000 xosddn-
n@eET TpeHUA mo dopmyine Ilyaseitns

A =064/Re; (VI.16)

pas Kpamtmdeckoro pexmma mpH Re=2000 = 4000 mo dopmyme
3aiitenko

a=0,00259 Re; (V1.17)
A TypOyierTHOro pesxmma npu Re > 4000 mo dopmyne Anprmysns
A =0,11(k,/D +68,5/Re)0:25, (VI.18)

HMopcrapnsims yrkasamEbie KosPPUUUeRTH TpeHUA B QOPMYILY
(VIAD) m 3ameHssi pasMepHOCTH, NOCIe HPeOGPa3cBaHWE HmONydaem
caepyomue QOPMYIE A pacdeTa rasompoOBOJOB HU3KOTO [aBIe-
HES: NJA JTaMEHAPHOTO peXmMa

Ap =—1§§[’-122«%lpv; (VI.19)
JJIA KPATHYIECKOTO PesRmMa
Ap =0,0526V*333p]/[9,81 (d%33340:333)] (V1.20)
Iad TypOyJeHTHOTO peKEMa
Ap =T (k,/d+ 1922 dv/V )2V 2p1/(9,81d8), (V1.21)

rpe V — pacxop rasa, M3/4; d — BHYTpeEHA#l pguaMeTp Ta30mpo-
BOJa, €M; ! — [yiMHA Ta3ompoBOjA, M; P — ILIOTHOCTH rasa, Kr/m3;
v — KHHeMaThadecKas BA3KOCTh, M2/cex; k, — sxBEBajeHTHas abco-
A0THAA MIEPOXOBATOCTH CTeHKH TPYOHI, CM; AAfA CTAIBHHX TPYO
k, = 0,04 cm.

IIpn rmppaBiamdgeckoM pacdere razompOBOJOB CpegHeTr0 U BEICO-
KOTo JaBJeHUH, B KOTOPHIX mepemagsl JaBleHAS 3HAYNTENBHH, H3Me-
HEHAe HIOTHOCTH M CKOPOCTH ABHKEHHS ra3a HeoGXOauMo YIHTHBATE.
IlosroMy moTepu maBieHES Ha OpeofoJeHHe CHAJI TPeHHs B TAKHX raso-
poBOAAX OHpefeasiloTcsa mo QopMye

(P2 — p2)/L =13,192V?/(9,81d"). (V1.22)
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Ilopcrasme B »Ty QopMyny 3HadeHume A m3 gopmyan (VI.18),
mocle mpeoGpasoBaEdii MoJAyIrM QOPMYIRY IS pacueTa Ta30HPOBOJIOB
CPeNHETO W BHICOKOrO NABJEHHA B 06JacTH TYp6yIeHTHOrO pPerKmMAa:

P2— p2 = 1,45 (ko/d +1922vd/V)925V2%0/(9,81d5),  (VI.23)

T7ie py M pg — abcoNIOTHLIE NABIEHHUA Tasa B HaYaje W B KOHIE ra3o-
mposojia, krc/cm?; L — AI@HA ra3ompoBOJa, KM.

IIpm pacuere ra3ompoBONOB HU3KOTO JABIGHHUA, MPOKJIAEBAEMBIX
B VCJIOBHESX pe3Ko BHIPA)KeHHOTO IEPEMEHHOTO peibeda MECTHOCTH,
Haj0 YYATHBATH TAAPOCTATHICCKHI HAWOp, Krc/m2,

Apr: iz(pa_“pr)7 (V124)

T7e 2z — PAasHOCTh TeOMETPHYECKHX OTMETOK Ta3oIpPOBOAR, M; pg
I O, — IUIOTHOCTH BO3[yXa H rasa, Kr/M?; 3HaK «--» OTHOCHTCA K 60-
Jiee, a 3HAK «—» — K MeHee BEHCOKHM OTMETKaM MECTHOCTH II0 OTHO-
IDeHNI0 K ACXOHHOHM NAO0CKOCTH.

Tlovepu maBreduss B MECTHHIX CONPOTHBICHHAAX BHBHIBAIOTCA MBMe-
HEHVWAMY BeJWINH ¥ HATPABJIEHWl CKOPOCTeil IBMKEHA S Ia3a B MECTax
NepexofoB Ta3oNpoBofa ¢ OAHOTC AHaMeTpa HAa NPYTOil, B 3aMOpPHOM
apMarype, oTBogax, rpolinukax u T. 0. Ilo gopmyne BeitcGaxa morepu
JABIGHUA B MECTHHX CONPOTHBIEHMASX, Krc/cMmZ,

Apu, c=0,1025pw?/2, (V1.25)

rne { — Geapa3MepHHIA KO3QPUIEEHT MECTHOTO COIDOTHBICHHA.
Ias pAga mocaefoBATENBHO PACHOJOKEHHBIX MECTHHIX CONPOTHEB-
JeHN# Ba TasoNpPoBOJe OFHOTO [HAMETpa CyMMa HX

2 Pu. e=0,102(, +8o + oo+ Ln) wP0/2, (VI.26)

rae &4y 8oy - .., §p — KODDOUIMEHTH DA3IUIHEIX MECTHEIX COIPO-
THBJNEHWH, CpefHLe 3HAUYCHUA KOIPPHUIWMEHTOB HEKOTOPHX BHIOB
MECTHBIX CONPOTHBICHHHA IPHWBEICHE HUME.

Brpx MeCTHOTO CORPOTHWBIEHHAA t

BresamHoe cy:KeHme B Ipefejax [epexofa Ha CJedyoulai
m@amerp mo 'OCT . .. .. . ce... 03
BEesamHO® pacIIMpeHHE B npenenax nepexoua Ha Caefyo-
munnnamefrpnoI‘OCT T
T poHRK npoxonnou e e e e e e e e e e e .10
TpodHAK MOBOPOTHHEA (oTBeTBNEHME) . . . . . .. ... . 15
OrBog rayTHE 90° . . . . . .. .. ... .. ... 03
Vronbanx?)llg"................... 21
Vrompumk 17 | . 20

TIpoGourHl KpaH 1/2" .. e e e e e e ... 40
IIpoGounniii Kpam 3/4" u Gomee ..o 20
Sagemmna Dy=50=-400 . . . ... ... ........05
Tmpposarsop Dy=50-+125 . .. ... ... ......20
Homnencarop mumsossit Dy=100+200 . . . .. ... .. 16

Yacto moTepn NABICEWA B MECTHHX COLNPOTHBIEHHAX BHPAMAIT
"epes HeKOTOPYIO SKBEBAJICHTHYIO NIHHY OPAMOTO YIacTKA TPYOH L, ,
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Ha KOTOPO#l IWHEHHEE IIOTePH MABICHAA HA TpPEHWe PaBHO3HATHE
moTepsAM Ha JAHHOM MeCTHOM COUDPOTHBJICHHUH, T. e.

1 2
Apy, ¢=0,102), == =, (V1.27)

IIpmpapanBaEna mpassle wacTu ypasHeHmd (VI.25) m (V1.27),
HAXOnuM, 4UTO

Loxs = ED/A, (V128)

rge D — BHYTpeHHAMI guaMeTp rasompoBond, M; l.,, — DKBHBAJEHT-
Hasg [IHMHA, M, OPAMOJINHEAHOTO yYacTKa TpyOH HaHHOTO HmWameTpa,
HA KOTOPOM HmOTEPH [ABJeHHA HA TPSHHEe PABHE HNOTEPHAM B MeCTHOM
conporueiennu npum § =1,0.

CyMMapHbie COIPOTHBICHUA Pa30IPOBOMIA B JAHHOM CIydae MOMKHO
BHIIUCJIATH KaK JWHEHWHbIe DOTePH [aBJeHUS Ha TpeHHme, HO He Ha
JeHCTBHTEJbHOW JJImHe YydJacTKa, a Ha HEKOTOPOHd pacueTHON WM
OpuBefeHHON AIHHE lpaeq =1 - ks Ilpm Hammumm pAma MecTHEIX

COOPOTUBJICHTH
lpacq =1 +laxs 2 g‘ (VI.29)

Yd4er MecTHHIX CONPOTHBIAEHHE Heo0XOQUM OpH pacueTe Taso-
OPOBOJOB HEGOIBINOHA MPOTAKEHHOCTH A CJIG/KHOX KOHPUIYPAIHNH, Ha-
upuMep BO BHYTPHOMOBHIX H BHYTPHIEXOBHX razomposogax. Ilorepn
B MECTHHIX CONpPOTHUBIEHUAX PACIPEReNHTeNBHLX rasompoBonoB Golb-
mofl TWPOTS/KEHHOCTH BO MHOTO pPa3 MEHBINe HOTeph [AABIEHHA HA
TpeHMe, U WX OGHYHO UpEmEEMANT paBEEME 5—10% oT mociegmmx.

§ VL.5. TaGamnsl m HOMOrpaMMHI JAasl pacuera
razonpoBOJOB

Ouna oGmersenmust pacueToB Ha ocuosaumm ¢opmyn (VI.19) —
(V1.22) paspaboramst tabaumer u HOMorpammer [4]. Ilo mmM ¢ mo-
CTATOYHON [AA NPAKTHYECKUX Iellell TOYHOCTHIO OOPeeNANT: IO
33IAHHOMY PacXogy ¥ MOTEPAM /ABJIeHAA — HeoOXopuMuil pama-
MeTp rasompoBONA; IO 3aNaHHHIM AHAMETPY M IOTEepPAM — MOPOMYCK-
HYI0 CIIOCOGHOCTE Ta30mpPOBO/a; Io 3aTAHHEIM JUaMeTPy B PACXomxy —
MOTePH AABJIEHHA; II0 M3BECTHHIM MECTHHEIM COOPOTHBJIEHHSAM — DKBH-
palleHTHHIe muauHe. Hampas Tabnmia ¥ HoMorpaMma COCTaBIEHHI AJIA
rasa ¢ ONpeneleHHHMH IIOTHOCTHI0O H BA3KOCTBIO W OTHEALHO [If
HMBKOT0 WJIM CPEIHEro W BHICOKOTo JaBieHmd. [lms pacdera rasompo-
BOJIUB HU3KOTO JABJEHUS Uallle BCETO MOMB3YIOTCHA TabaumaMu, CTPYK-
TYpPa KOTOPHX Xopommo mimoctpupyercs tabx. VI.2. Copramernt Tpyd
B HAX XaPaKTePU3YeTCA HAPYMHEIM JUaMeTpoM d,, TONIMWHON CTEH-
KU § ¥ BEyTpeHHEM nuamerpoM d. Hampgomy muamerpy cooTBETCTBYIOT
VEGNBHHE IOTEPH JABJeHNA Ap H HSKBUBANCHTHAS [NIUHA lekp,
3aBUCANME OT oIpeneiledHoro pacxoja rasza V. HomorpamMMs
(pmc. V1.3 — VI1.7) aBasorces rpaduuecKEM 5KBABAJNEHTOM JAHHHX,
TpuBeneannXx B Tabammax.
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Ta6amma VI.2

Morepn napaesns Ap H
aua mpupopaoro rasa (p=10,73 kr/

P
no I'OCT 3262—62)

SKBUBAJCHTHEIC MIMHBL loxp

M3, v=—14,3 - 10-8 m2/cek,
y6BI crajbHEIC BOJAOTA30HPOBOXHbLIE

d,Xs (d), Mm
YV, ud/uq
g | WSt | Cws | et | s
1,0 0,195/0,38 | 0,059/0,38 | 0,022/0,38
1,2 0,235/0,46 | 0,070/0,46 | 0,027/0,46
1,4 0,306/0,48 | 0,082/0,54 | 0,031/0,54 | 0,010/0,54
1,6 0,418/0,46 | 0,094/0,62 | 0,036/0,62 | 0,011/0,62
1,8 0,550/0,45 | 0,111/0,66 | 0,040/0,69 | 0,013/0,69
2,0 0,762/0,43 | 0,142/0,64 | 0,045/0,77 | 0,014/0,77
2,2 1,024/0,42 | 0,178/0,62 | 0,049/0,86 | 0,016/0,85
2,4 1,200/0,41 | 0,218/0,60 | 0,060/0,83 | 0,017/0,92 | 0,010/0,92
2,6 1,388/0,37 | 0,263/0,59 | 0,073/0,81 | 0,019/1,00 | 0,011/1,00
2,8 1,588/0,37 | 0,312/0,57 | 0,087/0,79 | 0,020/1,08 | 0,011/1,08
3,0 1,801/0,38 | 0,367/0,56 | 0,102/0,77 | 0,022/1,42 | 0,012/1,15
3,2 2,027/0,38 | 0,426/0,55 | 0,119/0,76 | 0,026/1,10 | 0,013/1,23
34 2,265/0,39 | 0,491/0,54 | 0,137/0,74 | 0,030/1,07 | 0,014/1,29
3,6 2,515/0,39 | 0,581/0,51 | 0,156/0,73 | 0,034/1,05 | 0,016/1,27
3,8 2,778/0,39 | 0,641/0,51 | 0,177/0,71 | 0,039/1,03 | 0,019/1,24
4,0 3,053/0,40 | 0,703/0,52 | 0,200/0,70 | 0,044/1,02 | 0,021/1,22
4,2 3,341/0,40 | 0,768/0,53 | 0,224/0,69 | 0,049/1,00 | 0,024/1,20
4,4 3,641/0,40 | 0,836/0,53 | 0,261/0,65 { 0,054/0,98 | 0,027/1,49
4,6 3,952/0,40 | 0,906/0,53 | 0,282/0,65 | 0,060/0,97 | 0,029/1,47
4,8 4,277/0,41 | 0,979/0,54 | 0,305/0,66 | 0,067/0,96 | 0,033/1,45
5,0 4,613/0,41 | 1,054/0,54 | 0,328/0,67 | 0,074/0,9 | 0,036/1,14
5,5 1,255/0,55 | 0,390/0,68 | 0,092/0,91 | 0,045/1,10
6,0 1,471/0,56 | 0,456/0,69 | 0,114/0,87 | 0,055/1,07
6,5 1,704/0,56 | 0,527/0,70 | 0,432/0,89 | 0,067/1,04
7,0 1,953/0,57 | 0,603/0,71 | 0,151/0,90 | 0,079/1,01
7,5 2,217/0,58 | 0,684/0,72 | 0,171/0,91 | 0,090/,03
8,0 2,498/0,58 | 0,769/0,73 | 0,192/0,93 | 0,101/1,04
8,5 2,794/0,59 | 0,859/0,74 | 0,214/0,94 | 0,112/1,05
9,0 3,107/0,59 | 0,953/0,74 | 0,237/0,95 | 0,124/1,07
9,5 3,435/0,60 | 1,052/0,75 | 0,262/0,96 | 0,137/1,08
10,0 3,779/0,60 | 1,456/0,76 | 0,287/0,97 { 0,150/1,09
11,0 4,510/0,61 | 1,377/0,77 | 0,341/0,99 | 0,179/1,11
12,0 5,311/0,62 | 1,617/0,78 | 0,399/1,00 | 0,209/1,13
13,0 1,874/0,79 | 0,462/1,02 | 0,242/1,15

MIpEMevanue. B wnciaTeNe OPABENECHH [OTEPH NABIEHAA, Kre/M?
MeHaTe/e—BHKBHBAJEHTHAS [JIUHA, M, ! e
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Pac. VI.3. HomorpaMma gusa onpegedeEna YACALHHX HOTePh JABJEHEA B raso-
IPOBOJAX HWBKOTO JABJeHEA (NPHDONHHi ras, p = 0,73 kr/u3, v = 14,3 X
X 1078 m2/cex).
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Puc. VI.6. HomorpaMMs A ONIpefeJieHEA SKBUBAJCHTHHX JIKH.

a — np onEu% ras, p = 0,73 Kr/mM?, v = 14,3-10~¢ m?/cex; 6 — ragosas (asa OpouaHas
P = RPIH", v= 3,7 10"‘ M* [ceK.
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Puc. VI. 7. HoMorpaMma psis ompegedeHus HOTeDb [AaBJIGHWS B TazonpoBogax
Dy = 100~ 600 MM cpenuero u BEHCOKOrO [aBIEEMH (OPHPORHHE ras, p =

= 0,73 rr/m3, v = 14,3 .10~® m?/cek).

116



Hpumep 17. o 7pybe (FOCT 3262—62) dy X s = 26.8 X 2,8 mum
Anwmoi [ = 12 M DofaeTcs NPUWPORHHIL ras HABKOTO ZABJCHHA ¢ ] = 0.73 ’KI‘/Ms
B ronmuecrse V = 4 m%/w. Ha rasonposome ycTamoBuem upoﬁommﬁ' KpaH n
riMeeTca JiBa FHYTHX orBofia 90°. OmpejgesuTs NOTepH JABICHAZ B Ta30IpOBOJe

Peuwenue. Ilo 1aga. VI.2 naxopum, ro npm pacxome V = 4 m%/a ynemsmue
notepn Ha Tpemme Ap = 0,703 rc/m? ma 1 M, a SKBHBaAeHTHAs [TaHA Loy =
= 0,52 m. o fannau 5a ¢. 108 HaxoAMM KOSPPATEERTE MOCTHEIX conpo'rnnng;nﬁ
naa mpoGogroro kpawa &y = 2,0 m gas reyrero oreoga 90° §, = 0,3, Pacuernas
AauEa_rasoumporofa mo gopmyne (VI.28) lpeq= 12 + (2,0 4+ 2.0,3) X 0,52 =
= 13,5 M. lcroupie CyMMApHHE IOTepH MaBIeHHA Apeyy = 13,5.0,703 =
= 9,52 urc/m?.

IIpumep 48. Ilo pacopepenwrenbHEOMY CTAIBHOMY Ta30OPOBOLY HASKOTO
AaBJIeHNs, CMOHTHDOBAHHOMY M3 TPY6 dy X s = 114 X 4 mm, gawmnoit I = 250 u
nofaercs mprpoRHkE ras ¢ p = 0,73 kr/M® B xoamuectse V = 200 m3/9, Teopesn-
76CKad OTMOTHA KOHNEROTO rasoupoBofa BHIME HasaasHOro ma 18 m. Oupepemmts
NOTepH [JaBAGHHS B Fra3oIpOBORE.

Pewenue. Tlo gomorpamme ma pmc. V1.3 maxommu, aro npm pacxome V =
= 200 m3/u ypenbEHe NOTepH AABICHAA Ha TPEHHE B rasoupoBofe dy Xs = 114 X
X 4 mm Ap = 0,35 xre/m? ma 1 M. [{na yuera moTeph faBienws B MECTHHIX CO-
OPOTHBIEHUAX yBenwimBaeM (aKTwuecKyo Jammy rasonmpoBoja ma 10%, T.e.
Ipacy = 1,1+ Lgaxr = 1,1 250 = 275 m. Cymmapame DOTEPY JNaBJIeHNS HA TPEHAO
H B MECTHHX CONPOTHBIERHAX Apcyy = 0,35.275 = 96 xre/m?.

TpamcmopTEpyeMuil ra3 serde Bo3fyxa, [QITOMY B ra3oNpoBofe €O3[aeTCA
rggpocraTaecknii wapop. Ilo dopmyme (VI.24) Apr = 18 (1,293 — 0,73) ~
~= 10 xrc/m2. Torga MCKOMEe OOTepW JAaBJeHWsA B rasoupoBoje Apgaxr = 96 —
— 10 = 86 Krc/cM2.

Mpuwmep 19. [To crarbrOMy rasompoBOAY HU3KOIO AABJIEHHA dyX § =
= 21,3.2,8 Mm 7 gomnoii I = 10 m nogaerca uponan B koamecTse ¥V = 1,2°m%/4.
Ha rasouposoge ycramoByeH npoGoYnLIii KPan'y AMEeTCS OAMH IHYTHH oTtBog 90°.
Onpegeanth MOTepH KAaBIEBHA B TFA30LPOBOKE.

Pewerue. Ilo pomorpavme ma puc. VI.4 maxogmm, 9To OpH pacxofie rasa
V = 1,2 »®/a ynensuse notepu ma Tpemme Ap = 0,75 krc/m? ma 1 M. Ho momo-
rpamme ma puc. V1.5, 6 fua fagEMX ycnoBnil SKBUBAJGHTHAA JIJIHHA Ta30NPOBOZR
lskp = 0,41 M. Tlo mammemv Ea ¢. 108 KOd@MIAEHETH MOCTHHX CONPOTHBJICHHL:
Aas upoGousnoro kKpama f, = 2,0, gus rayroro orBoga 90° §, = 0,3.

Pacyernas aamua rasonposona mo gopmyae (VI.29) lpaey = 10 4 0,41 (2,0 4-
+ 0,3) = 10,94 ~~ 14 M. VicKoMEle cyMmapHpe NOTePH AaBICHEA Apcyy = 11 X
X 0,75 = 8,25 rre/m?.

IIpauep 20. Ho cranmsmomy rasomposony Dy = 200 mm, aamroi 1600 m
nofaeTcs NPEPOAHLI ras ¢ mioTHOoeTsI0 O = 0,73 kr/M® B xommuectse 5000 m3/u.
Onpepenuts m30HTOYHOE [aBJEHNe B KOHIE [a3cUPOBOfA, €CIM B HAYAJE raso-
OpoBofa OO paBHO 2,5 Kre/cm?.

Pewenue. Mo momorpamme Ha pmc. VI.7 HaxomaM, 9TO UpH pacxofe rasa

V = 5000 m*/a pas rasompoBoga Dy = 200 mm (p2 — p2)/L = 1,17. Orciona
aGcoMoOTHO®  JABIEWE B  KOHNe rasompeBoma py =}/ P27 =

=V3,53 — 1,17.1,6 = 3,22 wrc/cm?. 1IaGuTowHO® faBNeHmE B KOHIE Iraso-
nposofa py = 2,22 rrefem?,

§ VI.6. Pacuer TynmEOBBHIX razompoBOJOB

Eciam K TynMKOBOMY Tra3ompoBofy, DHTAaeMOMY U3 ONHOH TOUKH,
TONRIIOYEHH COCPEIOTOYeHHEe DOTpeGHTean Tasa, TO ONpe/eNeHme
ZMaMeTPOB YYaCTKOB Ta3olpoBOja BeAyT IO CYMMapHHM pacxojaM
rasza Ha ydYacTKax ® JONycKaemoii norepe paasiaennda. Or6op cocpepo-
TOYEHHHX PAaCcXoj0B Taza WMeeT MecTO B pacupefeldTesbEHX Iaso-
WpoBosIaX CPeJHETro MAM BEICOKOTO JAaBJIEHHSA, & TaKKe BO BHYTPEHHUX
ra30npoBojaXx KHJABX M HPOW3BONCTBEHHHIX B3FAHEI. Horpeburenn,
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TOAKIIOYAEMbIe K pacHpefeuTeIbHHM IrasoupoBofaM HH3KOTO JlaBiie-
HUA, 38 HCKIIOYEHmeM OTHEJBHEIX COCPeIOTOYeHHLIX, pas3bupaioT ras
U3 CeTH HepaBHOMepHO, W B3aKOHOMEDHOCTH paaGopa YCTAHOBHTH
TPpYyAHO. I[JIH YOPOmEeHNA 3aa49d JOOYCKAIOT, 4TO OBITOBHIMA B KOMMY-
HaJIbHO-OHTOBHMHA NOTPeGHTeNAMH TPa3 N0 NOyTH ero CIefO0BaHESA
B TpyGe pacxopyerca paBHOMeDHO (pacxop rasa, orGmpaeMulii Ha
y4aCTKe TraszompoBOja, HABHBAETCA HYTeBHM DAacXOofoM HA JAAHHOM
yuactre). OEako game BCero MO yIaCTKY MPOXOIAT U Te KOAUIeCTBA
rasa, KOTOpHe HpejHasHAYeHH JAAA APYTHX ydacTkoB. [lia JaHHOTO
e YYacTKa BTOT Pacxop rasa OymeT CIMTATHCH TPARH3HTEEIM.
PacemorpaM cxemy pacxomos rasa mo ydactxkam (puc. VI.8). Oue-
BHJHO, 9T0 HA yuacTke 3—4 mMeeTCA TOJNBKO IIyTeBoii pacxoi; Ha

PA

Pure. VI.8. CxemMa w3MeHGHHs pacxofa ra3a HAa ydacTHax
ceTH.

Ay, A;, Ay — nyTeBule pacxoasl; B, @ By — TPaH3HTHEE PACXOMBL.

yuacTke 2—3 pacxop CrIamHBaeTCA W3 COGCTREHHOTO IyTEBOrO Pac-
xoxa A, m TpaHsuTHOrO pacxopa B5,; Ha ywactee I—2 Kpome CoO-
CTBEHHOTO IyTeBOTO pacxoxa A, mMeeTca Tpad3uTHEHA pacxopg b, =
= A, + b,, npegnassadesHsil qus ARYX HOCHeLYIOMUX yYACTKOB.
Ecrectremso, uro pHaMeTpH TPy0 HePBHX YYACTKOR MOMKHEL OHITH
Goxboie gEmaMerpos TPyl mocaenyomux ytacTkos. Eciu B3ATH n3onn-
POBaHHO y9aCTOK 2—3 U3 5T0i ceT: H OmpeeNuTh PACICTHHIA PACXO;]
raza ¥V, B IpOMEmyTOYHOH TOYKe T, TO ITOT Pacxoy OyAeT CKIAXH-
BaTbCA H3 TPAHBHTHOTO pacXoja V, W KaKoi-TO TaCTU IIYTEBOTO
pacxoga Vi, 1. e. V=V, 4 kV,, rme nosdduument yamreiBaer
ROJII0 HYTEROr0 pPACXOfia Tasa B JAaHHO# Towxe M 3asucur or V. /V,
TaK:

Ve/Vn .. 1/100 1/10 1 10 100
Eooo.. 0,576 0,565 0,526 0,5 05

Haa rasosnx cerefl HaCeNEHHHX HYHKTOB OOHYHO TpPAaH3HTHHIH
pacxoj rasa BO MHOTO pas3 (olbiIe MYTeBOTO, MOITOMY MM OIpejese-
HHA PaCUeTHHX pPacXOof0B rasa Ha YIACTHAX HONBBYIOTCHA COOTHOIIE-
HEeM

Vo=V, 40,5V, (V1.30)

Has pancHEefimmx pacueroB BReAeM HOHATHe 06 yHeABHEIX pacxo-
gax rasa. YelNsHHH pacxoj 1O JAJUHE eCTh OTHONICHHE 00mero
pacueTHOI'0 YacOBOTO pacxopa, M3/d4, rasa K CyMMapHOH midHe ra-

30BOH ceTH, M!
VYA 1= Vp. qac/}:l L. (VL.31)
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B Gompmmx ropofax ¢ PasNMYHEIM XaPAKTEPOM BACTPOMKH W me-
OMHAKOBOH MIOTHOCTHIO HACEISHUSA YACABHHE PACXONH BHIACITIOTCH
OTHENBHO NI KamIoro paiioma.

Vyensusiii pacxop rasa, OTHCEHHHH K eJMHMUNG IJOMANHE 3a-

CTPOUKH,
Vyn f =Vp. qac/F’ (VI.32)

rae V. e — pacueTHHI YacoBoil pacxop rasa, M3/u; F — mnomans
3aCTPOMKH, ra.

Hax ormeuadoch pamee, AMaMeTPH Tas30IpPOBOJIOB OLPEEIAIOTCH

0o pacxofgy rasa W IO JOINYCTHMHM HoTepsAM faBienumsa. Bubop pac-
9eTHHIX MepenajioB JaBIeHHs B CeTAX BU3KOTO NABICHASA NPHHEMAOTCH
HCXOAA W3 JONYCTEMHX KOJNe(GaHW{ TeNmJOBHX HAarpy30K GRITOBHX
razosux npubopos. Ilpn cHab:KeHEWH moTpeGHTeNell IPUPOFHEIM Ta30M
¢ mmsmeit Temmoroii cropamma 8000—10 000 kxaa/m® mamrmeHwe rasza
nepey GHITOBHMH razoBHME npuGopamm mpuHEMaT 120 mam 200 mm
Bofa. c¢r. Mcxoms |3 3T0T0
OpH pJaRjeHdd Trasa Ha
Buixone m3 I'PII, pasaom
300 MM Bog. cT., cyMmap- S 300m 3 350M
HHE mepemap pAasiemus [P1p—— ) '
B TasOBHIX CeTAX IO
CHull II-T.13—66 pe- 300m 6
ROMEH[[yeTCA IPUHIMATE Prc, VI.9. Cxema TymukoBof '———s
paBEEM 180 MM BOA. CT., rasoBox CeTi.
B TOM ¥HCJe: B yINIEHX rasonporogax 120, B 7BOPOBHX U FOMOBHX —
60 MM Bop. c1. TakmM oGpasom, Ipm pacueTax yAMIHHIX PACHPEneIH-
TeJTBHEIX Ta30BEIX CeTeH CoepyeT OPHEHTHPORATHCA HA Hepemay JaBie-
aiA 8 120 MM Bop. cr.

Mprmep 21. Hunoil nocemor ogEOPONHONH 3aCTPOHKE CHAGKAOTCA HpH-
ponanm ragom (p = 0,73 xr/mM®) B xomamgectee 750 m3/u. Ilopjaua rasa B pacope-
NeaaTeabHYIO razoByio ceTh (pme. VI.9) ocymecrsasaercs ma I'PII mox nasnenmem
300 mm Box. cr. OmpesenTh pacueTHRE PACXOAH ra3a W AHAMETDH Tas0NpPOBOJIOB
Ha y}t)lacmax clgl-m.d) (VL31) v

euwenue. Ilo Gopmyne . VIeNLAEKI PAcXof raza B ceTH Vi gae =
= 750/(350 + 300 - 350 -+ 200 - 300) = 0,5 m3/(a-m). IlyreBrie ‘f)acxo;m
rasa: pa ysacrke I—2 V, , =1, Vi, ;=350.0,5 = 175 m%/q; na ywacrke
2—3 V ,_ = 300-0,5 = 150 mM3/a u 7. 5. CyMMa IYyTEBHX DPAcXOJOB rasa CoCTas
BuseT 750 m3/u. PacueTnre paCcxops rasa Ha yuacTKax certd mo dopmyae (VI.30)
Vp 3-4= 87,5{M%/u, Vise = 75 m®/9; Ha yuacTKe 2—3 KpoMe IyTeBOTO HMEeTCHA
TpaHauTHL pacxon V, , ;= 175 + 150 = 325 m¥/w; V ,_, = 325 + 0,5-450 =
= 400 m?/9 m 1. 7. PesynsTaTu BWYHCICHHAI UYTEBHX W PACYETHLIX PACXOHOB
csonmM B Tadmmny (raba. VI.3).

Ta6amma VI3
PesyapTaThl pacueros myTesblX H PAaCIeTHHIX PAcXOHAOB

5 G

200m

Y 4acToOK
Pacxon, M%/a
1—2 | 2—3 3—4 2—5 | 3—6
Ilyrepox . . . ... ... 175,0 150,0 175,0 100,0 150,0
Pacuormeic , . ., . . ., .. 662,5 | 400,0 87,5 50,0 75,0



Onpegensas CpeHION YACILHYIO NOTEPI JaBJCHHS HAa OCHOBHOM MATHACTPAalH
cetu o1 [Pl mo roukm 4 (I—2—3-—4), npusmmaenm o0mIee NANCHUE HABICHY
Ha aToii Marmerpaam H = 120 mm Bog. cr. OTecem 10% aToro NajieHHA aBIeHEA
3a cYeT HOTeph B MECTHHIX CONpOTHBICHWAX. Torga mOTepH [aBJCHUA HA TPEBHE
Hyp =120 — 0,1-120 = 108 mm Bog. cr. Cpeguas yAeJIbHasA IOTEPA [NABIEHUS
Ha TpeHue Apr, = Hqyp/(l,_,+ 1, ;+ 1, ,) = 108/(350 4 300 + 350) =
= 0,108 ~~ 0,11 mmM BOZ. ©T./M.

Tad6aunga V0.4 Tuapasanyeckuii pacier ceTH

1 = g ©
< & < Lz 8 Hcrnipas1eBAA
s | s £ | 3857 | g ’
5 & o gt Swuwmb a" 2
F B = I =GN . st
e « By 5% B e L]
g = = a0 Qi A @
g0 Ex | 8o EY | 857 | fex % o <
O A= R - HE EEEE SES N < a
OcHOBHAA MarHCTPAb
1—2 ] 350 | 662,5] 219x6 0,12 420 420
2—8 ] 300 | 3000 168x6 0,11 330 33,0
3—4 1 350 875] 102x3 0,12 420 108 X 4 0,095 33,2
X Apl=117,0 > Apl=108,2
OTBETBIEBIA
2—51 200 | 500 70X 3 0,30 60,0
3—6 1] 300 | 750 | 114x4 0,06 18,0 108 % 4 0,075 ’ 22 5

Hanee pacger Befem B TaGnuaroit popme (Tabn. VI.4) B cnegyromen mopagKe.

1. OpumesTHpyACh N0 CpefHell yACJILHON MOTEPe HABJEHHS M PACYOTHHM pac-
XOfaM rasa ga y9acTKax, IO HoMorpaMMe Ha puc. V1.3 mopbmpaem grameTph raso-
TPOBOROB HA YYACTKAX COTH.

2. s BHOpaHHHX JAMaMeTPOB Ia3oNPOBOJOB HA YYaCTKAX HO TOH jKe HOMO-
rpamMme oUpefesAcM AEHCTBHTCJLHHE YAeJbHSE N0TepH AABICHAS.

YwmuosKan [elicTBATIbELE NOTEPA KaBJICHHMA HA YYaCTKAaX HA JJIMHY DTHX
YYaCTKOB, OUpefesiAeM ReACTBHTE]BHLIE HOTEPH [ABJjeHNsS Ha YIacTHAX.

4. CyMmupyeM mOTepH AABJIEHHA HA yIacTKax OCHOBHOH MATrmCTpaJl U pe-
3yJabTAT CpaBHWBAeM C IPHASTHM DAaCIeTHHM HepenaioM RamjieHEmsa. B ciayuae
HEJOUCHOIb30BAHAA WU OPEBHIIEHWA ero W3MEHAEM [paMeTD Ta3ompoBofa HA
OQHOM MW HOCKOJLKHX Y9acTKaX € TeM, YTO(H CBECTH HEBASKY [0 BOJRYHHE
He Gonee 5% . Vamemenmsa pumameTpoB ¢urcmpyem B Tabamme.

5. Amaxorwuso HOZOHpaeM [HAMETPH OTBETBJICHME 0T OCHOBHOH MATHCTPAIIH.
IIpu 37T0M masA Kakgoro OTBETBJEHUA YeNbHHE HOTEPH JaBJEHUA OIpeJeJArnTCA
3 COOTHOMEHHA Apors = H'/lgrs, THe H' —pacmosaraeMHuil HAWOP AJIA OTBETBIE-
HEsA, OOpefefAeMLi KaK PasHOCTh JaBjieHWA B TOYKe OTBOTBJCHAA M HOMHMHAIb-
HOTO RaBienus y morpedurens (200 mm Bop. cT.); lor,— MIMHA OTBETBIEHHA, M.

Bea yveTra mesmadnTesbHHX OOTepEL [JaBIGHHA B MECTHHIX CONDOTUBJICHWAX
HaBieHne B TouKe 2 p, = 300 — AL, oI, ,= 300 — 0,12-350 = 258 mm BoOA. €T.
CrepoBatensno, pacnoiaracMuni Banop Ha yuactke 2—5 H, ; = py — puow =

= 258 — 200 = 58 mum Bog. cr. CpefiHas yuenpHAA IOTePA NABICHHA HA 3TOM
yJacTie Apyn ooy = Hy 4/l, ;= 58/200 = 0,29 MM Boj. cT./M. ABANOrmIHEIR
PacueT [edaes [IA OTBETBICHHA 3—~6: py = 300 — (Ap,_,l, , + Ap,_sl, ;)=
= 300 — 0,12-350 — 0,11-300 == 225 mm Bog. c1. H;_; = p3 — Puow = 225 —~
— 200 = 25 My BoOj. CT. Apyn 3-6 = Hy_g/l;_¢= 25/300 = 0,067 mm Boz,. cT./M.

Ilo paccYnTamAHM SHAYCHHAM Y/I@ABHHWX II0TEPh NABJCHAA H DPACYETHHM
pacxofaM HA 0GOMX OTBETBJEHHAX HO HOMOTpPaMMe BHOEpaeM AMaMOTPH Ia3oHpo-
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BOJIOB NDJA BHX H OO neﬁCTBHTeﬂIiHLDI YACeIbHBIM OoTepAM, OOOTBETCTBymmEM
BHOPaHHEIM RAaMETPaM OTBETBJCHMI, onpefeseM aKTAICCKEE HOTepH NaBIeRms
Ha KamaoM W3 OTBETBJIEHEH.

B mpumepe 21 pacuerHBIe PacXOfbl Tasa OIPe[eNeHH MOCHe0Ba~
TeNbHEM CIOKeHHeM TPAHBUTHHLIX H IYTeBHX DACXO[0B Ha yuact-
Kax cetm oT cawvoii ypamsensoit Touxu o I'PII. Taxoit meTom mpocr
1A He0OIBLIION CeTH, HO NJA pacdeTa 00JbIIOH pasBeTBAEHHOH cetu
OH CIIOEH, a HJA pacuera KOJBIEBHX cereil BooOHie He mpumemIem.
B cmommRX cxeMax rasocHaG;KeHMS pacUeTHHIC PACXONbl rasa Ha
YIacTKAX CeTH OHmpefeldloTCs € TOMOIIBI0 YCIOBHHIX Y3MAOBHIX pac-
XOIIOB, PAaBHHX (B TOYKe HEepeceyeHHA YIacT-
KOB) HOJIyCYMMe NYTeBHx PACX0J0B YIaCTKOB,
OPEMHEKAOMAX K ya3Iy:

V=3 V,/2. (V1.33)

TaxuM npmemMoM paBHOMEpPHO pacmpene-

JdeHAHN pacxop rasa Ha YJacTKaX COTH, OPH- pye. VI.10. YamoBoir
MHEKAIOOAX K Y3JI0BOH TOuYKe, Kak OH cobu- pacxon.
paeTcsa B TY TOYKY H OpeBPAINaeTcH B YCJIOB-
HH#A cOCpeoTOYeHHRE pacxon. Horma BcA paBHOMEPHO pacHpenelieH-
HafA HArpysKa ceTw OymeT B3aMeHeHA COCPENOTOYCHHHIME Y3JIOBRIMH
PacxojlaMF, PaCUYeTHHIE PAaCXOfsl rasa Ha YYacTKaX CeTH ompepe-
IAIOTCSI W3 TAK HASHBAGMOr0o YCIOBHS pAaBHOBECHA Y3J0B — pa-
BEHCTBA KOJHUYECTB Trasa, NPUTEKAKIIero K y3ly A OTXONAIETO OT
HET0, ¢ yIeTOM pacxoja rasa B camoMm ysue (pme. VI.10). Baxamc
pacxoioB Tasa B y3le MOMeT OHMTHh TIPeACTABJeH BHPaKeHHeM
Vpr = Vpy + Vps + Vys mum Vpy — (Vpy + Vps)=Vys. B Tex
¢IydYasaX, KOTHA pacOpefeNuTelbHASL CeTh IOMHMO DPaBHOMEDHO
pacmpefieleHHON HArPY3KH MMeeT COCpefOTOYeHHEe pacxopul V.,
TOCIeAHNe BRIIOYAIOTCH B Y3JIOBHE PACXOAE B MECTaX XIpUCOegnHe-
HHAA COCPEeJIOTOYeHHHX pPAacXoNoB K pacOopemeiuTelbHOD cerH. Jluas
TaKAX V3I0B

IMMpurmep 22. Ho ycnoBusam npumepa 21 onpenennTs pacieTHHE PACXONH
rasa Ha Y9acTKax ceTH II0 Y3J0BHIM Dacxojam.

Pewenue. I0 BeapumpamM NYTeBHX pacXof0B, OpuBefeRHnM B raba. VI.6,
ompefiensem yanosme pacxousl ceTd. Hus ysua 4 V., = V., /2= 175/2 =
= 8,75 p3/u; past ysna 3 Viss= Vpsg — Viset Vgao3)/2= (175 4 150 +
+ 150)/2 = 237,5 M9 ' 1. 1. OCmun pacxox B cetm 750 M3/u.

¥Yaex . ... ...... 1 2 3 4 5 [
Vanosoit pacxom, M3/a . . . 875 2125 2375 87,5 O 75

Bramesnenwe pacueTHRHX PACXON0B HAYHHAEM C [AAbHEX TOUEK. ¥ CIOBHA
PaBHOBECHA Y314 BHPAKAOTCA YPABReHAAMH: A yana 4 Vp 54 = Vys 4 WIH
Vp 3-4 = 87,5 M®/9; nun yana 6 Vp s_s = Vyg cumV pa-6= 75 M3/q; Bas yanaj’

2-3 = Vpsa—Vys =V gomymV,, ;, =V, st Vy 4T Vp 3-6
= 237,54+ 87,5+ 75 = 400 m3/w; pan yana § Vj, ;= Vo mmmVy, ;=
: 50 Ma/ﬂ; Als1 ysnaa 2 Vp 1-2 — Vp 2-5 — Vpe-3 = i v3 2,;)’myn8 VD 1-2 =

o2t Vios T Vpos = 212,56 + 50 + 400 = 662,5 m3/7.

Bruncnennre pacueTHRE PACXOJBl TOTHO COOTBETCTBYIOT AAHHEIM raa. VI.3.
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§ VL7. Pacuer ROJBIOEBHIX Ia30UpPOBOJXOB

B oramume or TymmKOBHIX rasOBHIX CeTedl, B KOTOPHX HAmpas.Ie-
HEA IOTOKOB W PACYeTHHEe PACXOJH rasa HA Y4acTKaX CETH ompepe-
JeHHH, B MHOTOKOJBIEBHX CETAX W HAOPaBIEHHA IOTOKOB, W KOJH-
9eCTBA rasa, OPOTEKAINIAe II0 PACUETHHIM YIacTKaM, He IOCTOAHHH,
3ajadeil THADABIMYECKOTO pacieTa TAKHX CeTel ABIAETCS OIpee-
JleHde OMAMETPOB YYACTKOB CETU, KOTODHIe 00eCHeUMBAIOT PaBHOMEp-
HOCTh THADABINIECKOI0 perKEMa BCeit COTHM M Iojayy BceM NOTpebn-
TeaaM TpeGyeMBIX KOJMYECTB rasa IPU 33aJAHHLIX Mepenajgax HaBie-

aug. Ecnim B TYOAKOBHIX ceTax M3 TPeX BeJMIWH — DPacXofa rasa,
NOIYCTAMOTO TIepernaja JaBleHns

U quaMerpa TasoIIPOBOJa — Heu3-
BEeCTHA OXHA, TO 3afava peliaeTca
Jerko. B ROIBUEBHX CeTAX, KOTNA
IMOTOKA Tasa MOI'YT pacmpepe-
NHETHCA [0 HOXYKOJIBHAM HEpaB-
HOMEPHO, U3 YKa3aHHHIX TpPex
BeJMYNH H3BECTHA TOJDLKO ONHA,
— a jBe Apyrue HeoOXOXEMO Ompe-
Puc.VI. 11. Pacupepenemue moreps ASIHTH.
HaBICHEA B KOJBIE, Pemenne Tako#i 3amaam Gasn-
pyercA Ha JBYX YCAOBHAX. Bo-
mepBHIX, HA paCCMOTPEHHOM BHIIE YCIOBUM pPaBHOBECHSA V3ia.
Ecam npuTok rasa g yaiy cauTarh MoI0RKUTEIHHEIM PACX0/[0M, & BHIXO]
rasams ysia H PacXo/ Tasa B CaMOM y3Je — OTPHIATENBHEIM, TO alre6-
pamdecKas CyMMa PacueTHHX PACXOMOB rasa B yaje [oJKHAa OsTH pABHA
Hynio. Bo-BropuXx, Ha yCIOBMM, IO KOTOPOMY CyMMa IOTEPh NABIEHUSA
B O(HOM TIOJIYKOJBI[® PaBHA CYMMe HOTEDh HaBIEHUA B HPYTOM IOJIY-
xoxsue: Ap; + Ap, = Ap; + Ap, + Ap; (puc. VI.41). Ecuu
VCIOBHO CUMTATEH ABUKEHHE Ta3a B KOJBNE IT0 TaCOBOH CTPeAKe Io-
JOKATENBHEM, & IPOTHBOMONOKHOe OTPHOATENLHHM, TO YKA3aHHOE
yoiuoBme MOMKHO cOpPMyNHpOBATH TaK: aarefpawdeckad cyMma Io-
TePb AABIEHUA B JHOGOM KOJIbLE JONKHA OHTH PaBHA HYI. IlpaxTu-
9eCKM 5TO YCJIOBME BHIIOJHUTH He BCET[A YHAETCA M JOMYCKAIMT,
UTO HEBA3KA HOTEPh [AaBIEHUA B JOIYKOIBLOAX HE JOJIKHA IPEBH-
marb 10% oT HauMmeHBme# TOoTEPU NABIEHHASL B OJHOM W3 HOJYKOJEH.

MMpamep 23. PaspafoTath cxemy rasoCHa()ReHEA PpPaGogero mocexxa
TIPeHCTABIGHHOTC TeHSPATbHNM NIanoM HA puc. VI.12, mo caepyromum rcxonuumM
nasauM. Iocemor cmaOsxaercs rasom CTaBpOmOJBCKOTO MOCTODOJKACHEA IEpPE3
PPC, pacnonomxesrywo B 500 M 0T moceaka. 36uT09RCE JaBIeHye rasa HA BEIXOE
ms I'PC 2,8 xre/cm?. BacTpofira moceaxa 3—4-0TasKHAA ¢ MIOTHOCTHIO HACEJIEHHS
350 wen./ra. Ha reppuTopmm mocenka MMEIOTCA COCPEAOTOYCHHH® NOTPEOHTENH
rasa: gabpara ¢ pacxofom rasa mmskoro masienmsa 130 m3/a m saBox ¢ pacxomom
rasa 500 m%/4. Pacmono:ken nocesoK B KIMMAaTAIECKOM HOACE ¢ PACYOTHOH 0TONH-
TeabHOM TeMIepaTypoii Hapyskaoro Bosgyxa —20° C. Pacxof rasa Ha ORTOBEe
A KOMMYHAJbHEE NEeAd OPAHATH A3 pacuera, 4TO:

-— Ha OPHTOTOBJEHH® NWNIX W Topsdel BONK AJAA XO3AHCTBEHHHX H CAHE-
TApHO-PUIMCHNYECKUX HYK] ras mcnoabsyloT 80% maceirenus;

— Gamm poecemaior 20% macemesuns;
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— CTOJIOBRIMH ¥ DECTOpaHaMHE moabsyiorca 20% macenermms;

— HOceNleBMe NONMKJIWHUK ofawM sxuTenem — 10 pas B rog;

— B Gonbpmmax ma 1000 sxmreneldl mmeeTca 8 Koek;

— mroasaukoB HA 1000 xmreneit 200 wenosex;

— MOXaHA3MPOBAaHHHE NPaTegHbe o6cayRuBaT 30% maceaenns (upm mopue
100 xr cyxoro Geaps Ha 1 RmTensa B TOX);

— xae6oszaBops BumeraoT ma 1000 xmreneir 0,6 T/cyTRm X1060-Gyaognmx
M3 JIHiA .

OTomenne XAILIX B OGNIECTBEHHHX 3NAHMHA 38 CYeT MECTHHIX OTODHTEIbHAIX
ycTagoBoK Ha rase 25% or ofmeit ux xybarypH. IIpm sTomM mBa offHOTO jKmTens
npaxogurcs 50 M3 Euanx sgapmd u 15 M® 00MeCTEeHHEX.

Pewenue.

1. OnpefiesiseM HHUBNIYI TEIIOTY cropaHus mcxopgoro rasa. Coraaczo
ta6a. I.1 xmMmdecKkmii cocTaB TrOpIO¥El HACTH CTaBPOIGJILCKOTO rasa, % mo
o6BemMy: meram — 98,7; atag — 0,3; npoman — 0,1; 6yram 0,1. IlmoTrOCTE rasa

6
9 /]Wﬁj Puc. VI.12. TemnnaEm m raso-
- 2te BHI® COTH IOCEAKA,
A JIEHEI  YYaCcTKOB, M: l;_s — 300
I s — 200, Iy 4 — 350, lps — 300,
ls_¢ — 500, ly_p — 500, I,_s — 3800,
0 lao — 150, 4 — 850, ly_;4 — 100,
A ! liowgy — 150, Ij_ 9 — 500, Jo_s —
fo — 350, Ilg., — 150.
Tlnomama  yJacTKOB, ra: A — &,
B—3 I~—17, IT—10, III —5,
5 I 2]k 1 Iv—8.
72
4 3

p = 0,73 xr/m®. Ilo ¢opmyne (I1.13) Q, = 85,5 CH, + 152,3 C,Hy + 217,9
CgH, + 283,4 C,H,, = 85,5-98,7 + 152,3.0,33 + 217,9.0,12 + 2283,4-0,04=
== 8560 xKram/m2.

2. OmpepensneM YACACHHOCTL HacedeHuA N, Yel., KOTOpas BaBACHT OT IIG-
man® oCeJKa B IJIOTHOCTH HACeJeHWd.

N =Fa, (V1.35)

rae F — naomajp 3acTpoiiKm, ra; @ — IJIOTHOCTH Hacendedus, Jen./ra. B mamem
caysae N = (7+ 10+ 54 8 4+ 3 + 4)-350 = 12 950 gea.
Hpumedaanne. IIpu neoguoponmcit sacrpoiixe Inc-
JIeHHOCTh HACEJIEeHHA IOJCYATHBAETCA N0 INJOTHOCTA HAceje-
HHA B OTMeJNbHEIX PaifoHAX WIM KBapTajgax.
3. @npefienAeM rofopy® noTpeGHOCTH rasa B TEOJICBHIX efHHUIAX OO HOP-
MaM pacxofia, yRasagEHM B Ta6a. VI.1.
Ha npuroToBieHne Nmiu A ropsIeii BOAH RJad XO03AHCTBEHAKX ¥ CAHHTAPHO~
THTHEHAIeCKEX HYEA Qgyr = 12 950.0,8-1 270 000 = 13, 14 Txaa/ron.
Pacxop rasa Ha Gan¥ ompefeiseM, HpefyCMaTpEBAasA eKeHEHeJAbHOe Loceme-
HA® HX KAJKIHM DOCeTHTe]eM, T. . 13 pacuera 52 MOMHBOK HA 1 YejoBera B Tof.
Qgur = 12 950-0,20.52-9000 = 1,215 Txax/ron.
Ha cToN0BEHEe ® PeCTOPAHH C yI€ToM TPeXPa3oBoro nuramus Q¢ = 12950 X
% 0,20 (4 + 0,5 + 0,5)-1000.365 = 1,89 Txaxn/rox.
Ha moJMKAWEEKE pacXop Tasa ompefelseM IIo HX IIPONYCKHOH cmocol-
Hoctw mpm 300 paGoumx mEaAX, T.e. 12950.10/300 wen./cyTKn; clIefoBaTeAbHO,

Qnon =£9§+#L-20 000 = 8,6 Prax/rog.
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Ha GoapEROH pacxoj raza OIpefeisieM H3 pacdyera pacXoma Ha IPHrOTOBIe-
HWe UHIW A T'OPAdeil BOJH Jjs X03AMCTBeHHO-GEITOBHX HYJ ¥ JedeOHLle mpo-

HOAYPH. Qgon = .’12090500 .8 (760 000 X 2200 000) = 306 T'kau/roa.

Ha mioms Qux= —ano--200-40000 = 103,4 Ian/rox,

Ha MexaHmsmpoBaHHHe UDaue9HHS Qup = 12 952 0%3 190 | 4800 000 =

= 1,864 Txaa/rop.

Ha xne6oszaBois! pacxoy rasa onpefeiseM, NIPHHEAMAsA, 9T0 BHOeKaeTcA Xaeba
popmosoro — 0,3, 6aToHOB, OynoK I cRo6H — 0,2 ¥ KOHEATePCKUX H3JEAWH —
0,4 T B cyrkm Ha 1000 MuTeneii.

12 950-0,3
Qun. 0=""1000

_12950-02
Qxn, 6en= W

+ 365 - 420 000 =595 T'raxn/rox;

+ 365+ 950 000 =900 T'mxau/roa}

Oxonn, msa= _13_%%6_0_1_ + 365+ 1 450 000 =685 I'kaa/ronms

Qxn= (595 900} 685) - 108 = 2,18 Txau/rop,

Pacxop rasa Ha GHITOBHE M KOMMYHAJbHHE HYKJH B HTOT'e MO}KHO BAOHCATH
B clegylieM BHpe:

Q6yr (HEIBIE IOMB) . . . . v o v o e e . 131400
Qe (6aBEU) ., . . . . . . ¢ v et e e e e e e 1,2150
Qcr (CTONGBHE M PECTOPAHEL) . . . . . . . . . . . . . 1,8900
Qnop (HOMUKIAMHAKA) . . . . . . . . « o v v o v . o . 0,0086
Qgon (GOMBHANEI) ., . . . . . . . v v v v v v u ... 0,3060
Qug (MROIED) . . . . . . . . o v v vt vt e e e o 0,1034
Qnp (UPaZeUBEIR) . . . . . . . . . . . u ... 1,8640
Qxn (XM1€003ABOMBI) . . . . . . ¢ . e v . e . 21800

Hroro ~20,707 Trau/rog

Pacxoj, rasa Ha Meakme KOMMYHaJIbHO-OHTOBEIE NPONODHATHA (ATedbe,
MacrepcKve, aNTeKE W Ip.) IpunEnMaeM B pasMepe 10% pacxoga Ha OuroBEle
M KOMMYHAJbHH® HYmmH, T. e. Qmx 6 = 0,4 - 20707 . 108 ~ 2,07 Txau/rox.
Torpa Qogg = 20 707 -10% + 2070108 = 22,777 Trax/ron.

4. PacderHEII 9acoBO#l pacXon raza Ha OHTOBHe W KOMMYHAJNBHHe HYKIH
no popmyne (VI.6) Viom = kmVros o namamM K dopmyae (VI.6) npurmmaem
6amKajimee K PacueTHOR 4YACAEHHOCTH HaceleHus sHadeHme KoaQmmmeRTa
YaCOBOro MAaKCAMYMa km = 1/2200. Pacxop raaa Ha OHITOBHe X KOMMYHaJILHEIE
HYKIH DA IePeBojié W3 TeIUIOBHX EJUAAN B 00BeM HCXOJHOTO ra3a COCTABHT
Vion = Qoom/Qu = 22 777.10%/8560 = 2,65-10% m3/rox. Torma Viou = 2,65 X
x 10%/2200 ~ 1200 m3/a.

5. OnpepensieM pacdeTHHI YacOBOH pAcXOf Ta3a HA OTONJeHHE MMUALIX
7 o6IiecTBeHHHX 3paHMii. B mameM clydae Ha OCHOBAHUE HEXONHEIX JARHHX
o0t 06'beM OTANNMBAEMHX 3Manmii, M3: RAINX Vi = 12 950 .50 ~~ 650 000 m3;
o6mecTBeEANX Voo = 12 950 -15 ~~ 194 000 m3. ITpmammaem mo CHull 1 —A.
6—62 pacuerHyI0 TeMIlepaTypy Bo3xyXa BHyTpu 3paHmi, °C:mmanx — 18; ofme-
crBeEHHX —-16. CpellHss TemnoBasd XapaKTePUCTHKA OTALNMBAEMEX S{aHM
gep = 0,35 xraa/(m3-4.°C) (cM. ¢. 100). K. 1. 1. OTONRTeAbHHX YCTAHOBOK IPU-
HAMBEM 1)or, yer = 0,75. Coraacmo 3azaHmio yCTaHOBKamu HA Ta30BOM TOIIEBE
B IocenKe oTalamBaercss 25% moMemenmit, T.e. Vyr, x = 650000.0,25 =
= 162500 M3; Vor, o6y = 194 000-0,25 = 48 500 w3,
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PacyerHEIA 9acoBoii pacxos rasa Ha oromeHMe mo Gopmyme (VI.3)

_0,35- 162500 [18 —(20)]+ 0,35 - 48 500 [16 — (—20)
Ve. or= 8560 - 0,75 L= 413 woya,

BBupy orpaEEMeHHOro wuciaa GOIbMMX O0MECTBeHHHX B[ARWA B TocexKe pac-
XOp Teljla HAa BeHTIVIANWI0 WX He YIUTHBAEM.

6. O6muit pacueTHH YAcOBOH PACXOj r'asa Ha GHTOBHG B KOMMYHAJLHHS
HYE[H ¢ yTeToM oTowleHns mo gopmyne (VI.7) Vg = 1200 4 413 = 1613 m?/y,
Cumras 3TOT PACXOA PAaBEOMEPHO pacipefeeHHHM IO Bcell INICI{af¥ 3aCTPOiKd
mocenaka, mo ¢opmyie (VI.32) ynmenbHHiE pACXof rasa Ha eAUHANY IIOMAaFH
sacrpoiiku Vyp 5 = 1613/37 = 43,7 M3/ (2 -ra).

7. HagocnM Ha reHIIaH IOCEJKA CXeMY TadoBHIX CeTeil M 3aMepseM [JIMHE
pacyeTHHX y4acTKOB. Ha OcHOBaHWN NOJIOKEHEI, MaloxeHHHX B § VI.3, mpm-
HAMAEM [ HOCEJKA KOJBIEBYIO ceTh HU3KOIC M TYHMKOBYIO CPENHETC JABJCHHA,
K ceTE HHM3KOro [aBlieHHS MOJKIIIAEM COCPEJOTOUeHHYH HATpPysKy ¢abpuxm,
a K CceTH cpejHero faBJeHES — COCPeloOTOUYeHHYI0 HAaTPYSKy saBofa. Ilmomanm 4
n 5 (cM. pme. VI.12) paccMaTpnBaeM KaK Ipujeraiique K rasonpoBoRy HHU3KOro
JIaBJeHUA U He OKOJbIOBEIBAEM,

8. Pacxop rasa o otmesbHEM KoJbIaM HaxomuM no Gopmyae Vi = FnVygy.
Has koabna I Vy;= Fy Vygj= 7-43,7 = 306 m3/u; pas womema II Vi =
= 10.43,7 = 437 m3%/u; nmna maomamum A V,= 4.43,7 = 174 M3/a u 1. 1.
B drore MoKHO 3amMcarh:

Hoabma m unaomaga BHE
Komem . . . . . . . .. I I nnr mw A B
Pacxon rasza, m3/a . . . . 306 437 218 348 174 130

O6muir pacxon rasa, M3q: 1613,
9. OupepenseM yheabHHE pacxogsl ra3a Ha eJUHULY [JUHK IepEMerpa
Ka)kgoro KoJbma OT DPaBHOMEDHO pacupefesieHHoli marpyskd. Jas koasma [

Vynlz = Vy/l; = 306/1300 = 0,235 m3/ (1-m); paa womsuma II V. o=

= V; /b = 437/1500 = 0,281 M3/ (3-M) ® 1. 4. B HmTOTe ymempHBe DPACXOMH
raza IO AJUAe Ta3ONPOBONOB, M3/ (4 -M):

Kompma . . . . ... ... I I I v
YpenasHH pacxon . . . . . 0,235 0,281 0,150 0,290

10. OupepexaeM nyTeBsle PacxXofh Taza Ha yuacTKaX cerd. IIpm atoM Heol-
XOfEMO YYATHBaTH OJHOCTOPOHHWH ¥ ABYCTODOHHH# paz0op rasa HAa yuacrKe,
JnA OKOJNBHOBAHHHX KBAPTAJCB BTOT PAcXO0j] OHpefendAeTcA N0 YAeNbHHM pac-
XofaM B KOJbHaX, B KOTOPHE BaK/I0YEHH KBAPTAJH, a PACXoj rasa Ha HpHIe-
raomue mICmagy HpAGaBIseTcA NeAUKeM K IyTeBOMY PAcXofy ra3a Ha yIACTKe
cern, K KOTOpOMY DOpuieraer paHEaA Imiomapgb. Oasa yuacTka [—2
Var-2= bi2Vyp v = 3000,29 = 87 m3/w; pasm ydacrka 2—I10V; 4 ,,— 100
(0,235 4~ 0,29) = 52,5 M3/4; mua ydactka 5—6 V, o = 500.0,281 4 174 =
= 314 mM3/9 7 1.51. B mrore momo samucarhb:

VYyuacrok ITyTeBoit YuaacTok IIyTesoit
pacxon, M3/49 pJacxom, M* /9
1-2 87,0 8—9 43,5
2—3 470 9—10 103.0
3—4 82,2 2—10 52,5
4—5 200,5 10—5 181,0
5—6 3140 10—11 85,7
6—7 75,0 118 66,0
7—8 45,0 11—6 2155

Z Vin=1598 M3/q.
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Mockouasky Vy, ¢ = 1613 m3/q, 10 morpemmocrs » pacgerax 1613—1598 =
= 15 M3/, nam okoso 1%, uro gouyctumo. IIpm morpemmsocTn Gomee 5% cie-
nyer ycrgamwb HETOYHOCTH B pacyerax.

14. Oupepensem yanoBue pacxogH rasa. Jias ysmpa I V. 51 = 0,5(Vy, s+
+ Vyg.9) = 0,5 (87 + 103) = 95 m¥/w; paa yada 2 Vyyg=05 (Vg 9+
+ Vpes+ Vyayr) = 0,5 (87 + 47 +- 52,5)= 93,3 m¥w; pnaysna 6 Vo4 =
=0,5(Vys.6 + Vgss+ Vni1-e) + Vo= 0,5 (314 + 75 4 215,5) + 130 =
= 432,56 M3/4 nm 1. 1. PesynbraTh BHYHCEBHIl 3aIHmIeM B BHJe

Yaem , . . .. .. ...
Vanoso#l pacxon, M3 /g

..... 7 8 9 10 11
600 775 730 1600 1840

Yaem . .. ... ...
¥Yaaosoil pacxogm, M3/q

> Vys=1731 w3/q.

3a BHUETOM CUCPeoTOYeHHOTO pacxoma Vi = 130 m3/9 cymmMa pacxofos
PaBHOMEPHO pacHpefieIeHHEEX Harpysok pasma 1601 m3/4, 7. e. mo oTHOmERHI
K Vq= 1613 M3/9 morpemnocrs cocraBuaa 12 m3/4, mam memee 1%, 9T0 A0-
Ly CTHMO.

12. BrgepumBaeM pacUeTHYI0 CXeMy TasOIPOBOJOB M HAMOUAEM HKEJIAEMHe
HampaBJieHHs NOTOKOB rasa. Ha cxeMe maMedaeM ¢Hadasa IrilaBHLE HADPABICHHSM

500
4
6 7 13
150
J
— ‘235500 10204 Hanpasneuxue
$00 [ 135x4] 7 nomoxa easa
A FPr
55257 150 .
: %507— y [1003 35520 “° Cocpedomovensiu
1946 0 273 %7 Y Fex3 pacxod eza3a
5 - 100
300 I y [ 242 1350 [LAupa yeacmad, M
107 *’f% 2 S 2.2 t [ 40_ Pacxod zasa, Mm%y
084 7653 ¥200  |300 76x3_ 7 uamemp za3onposoda mm
‘ 106 43

Pnc, VI1.13. Pacuermas cxema ra3oBoll CeTH HWBKOTC [aBJICHHS.

nortoxos raza or I'Pll K maubonee ymaneHHHIM TOYKAM IIoCeIKa M 0003HAYaeM HX
crpenxamu. IIpu sToM caepyeT crpeMmurbcs obecuedurh HOLBOJ Fasa K morpebu-
7eiAM B FAJbHUX TOYKAX MHHAMYM IIC ABYM HAMKPATYAHIEM HAUpPaBJeHHAM.
JaTeM HAMEYaeM BCUOMOraTejbHHE HAUPABJICHWSA NOTOKOB rasa, ro6H ofecrme-
quTh HpoaBmixenme rasa or I'PII k nepndepnn. [fanee Ha cxeme oTMewaeM TaK
HasHBaeMHEe HYJeBHEe TOYKH, MW TOYKH CXO0fa HOTOKOB, T. €. y3JH, B KOTOPHX
OOTOKH rada CXOHATCA, & BHIXONANMX DAaCXO/0B HeT, KPOM® COCPEIOTOYEHHHX,
eclm OHW HMEIOTCA B yaie, jilemaresnHo, 9TOOH B KOJAbHAX JUHHA YIACTKOB C (IO~
JI0/KATOALHKMIY (IO YACOBOW CTPesKe) HanpaBJIeRHAME NOTOKOB rasa 6huia mpnm-
MepHO PaBHA [JINEEe YYACTKOB C (OTPHNATENHHEIMEY (OPOTHB YacoBOM CTpeiakm
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HA0pPABIGHAAMA NOTOKOB rasa, T. e. YTo0H KoabHa GHam «PaBHOILICTHEIEH,
yCcaoBuAM H&HﬁOIIBe OTBEYAIOT HAaIOpPaBJIEBEHA IIOTOKOB rasza,
puc. VI.13.

13. BrumcaseM pacueTHEHE PAacXOMH rasa HA YYaCTKAX, COCTABILA IUISL BTOrO
YDABHeHHR DAaBHOBeCHs Ka)kporo ysia. Ecum B ypasmemmm pasmomecma ysja
HeH3BECTHH HECKOJHKO DPACXOJOB, TO HeHBBOCTHHMH DacXOJAMH, 3a HCKIIYeHEeM
O[HOTO, BANRKTCH, A OfIUH BHYUCAAKT. BealMMHN pacXofioB KoTopmmu ga-
aTCA, MOryr ONTH IPHHATH IPOE3BOIBHO, HO OHH NOJUKHH GHTH He MOHee
HOJOBMHH NYTeBHX PAcX0f0B [J COOTBETCTBYIOMEX yIacTkoB. Ecuu ske pacxop,
KOTODHM BAJIAIOTCA, IOMMMO IYTEBOTO Pacxofa BKIIYAST W TPAHAWTHHE pac-
XOfl, TO OH [OJIKeH OHTH yUTeH, T. €. B TaKOM clydJae HAJI0 3aJaBaThCH PAacXOgoM
Vpl = 0,5 Vn + VT.

Iana ypoGcrBa BHIECAeHMH PACISTHHX PACXO[OB Ha yIACTKAX Ha PACUGTHYH
¢XeMy cClegyer HAHeCTH Y3J0BH® DAacXofH. BruYECIeHEA HaunHaeM C FAAbHHX
TOYEK CXOpa, KOTOpPHME OyayT ysuu 4, 6 ® 1 (cM. puc. VI.12). as yaxna 4 yeao-
BHe DABHOBECHS BHIDWKaeTCA YpaBHeHHeM Vi 3 4 + V54 = Vg5 4. [IparaMaem
Vp 3-4 =05 Vy ;5 ,=05 -82 = 41 m3/a. Torga Vo 5-4 = Vys 4 — Vp s =
= 143 — 41 = 102 m3/u. BEIACIEHNE® PaCHeTHHX PacxofoB BejeM B TaCamymOi
dopme (raba. VI.5).

Ta6amma VI.5
Onpefenenne pacyeTHHIX PACXOXOB

ItEm
OOKa3aHHLIe Ha

Vaen VpapsHeHAE DABHOBECHS 335?3}‘33 HcromMuli pacxoy rasa
ysaa Vpi- M3 /g Ha YYacCTKe, M3/%
4 Vos—atVps-a=Vyae |Vps—a=4l| V,, ,=143—41=102
5 Vos—10— p6—6Vps—a= Vp 56 =157 Vp 5—10=348-157-}-102=
=Vy35 =607
6 |Vys_otVpri—sFVpo—r=|Vpeo-r=40| Vg ;,=432—15T—40=
Vyse =235
7 Vp 7—8_Vp 7—6=:Vy:)7 - Vp y—g="060440=100
4 Vps—9—Vp 9—1=Vyag Vp9~1=52 Vp g—9=13+52=125
1 Voo—11Vpo-1=Vya1 — Vy 23 =95—52=43
3 Vyz—s—Vpa—s=Vyas - Vy 2—a=65-+41 =106
2 Wpio—2—Vp2_1—Vp2_s= - Vp 10—2=93,5+43+4106 =
=V =2425
0 Vorr—10—=Vpi10-5— - Vp 11-10=1604-607+
—Vp10-2=Vya10 +242,5=1009,5
8 |Vpy1-8—Vps—r—Vps_o= - Vy 11—s=T77,5+100+
Vs 125 =302,5
I Wepn—Vpri—e—Vp 11-5—| Vppn = 184-4-235- 302,54
~Voi11-10=Vya11 +1009,5=1731

Ilo Gamamcy B yane 11, 1.e. y I'PIl, npopepsieM NpaRHALHOCTH PAcIeTa:
AViorg = 1731— (1613 4 130) = —12 m%/g, 1. e, Horpemmocts Memee 1%,
9T0 NOLYCTHMO,
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Pacuernue pacxofisl Taza Ha y4acTKax HaHeceM Ha PACUETHYIO CXeMY, a TaKKe
3annmeM B Buje

YuacTok P acqe'mh}i/l pacxon, Y4acror PacueTHuil
M3/49

pacxon, M3/49
1—-2 43,0 8—9 1250
2—-3 106,0 9—1 52,0
3—4 410 2—10 2425
4—-5 102,0 10—5 607,0
56 1570 10—11 10095
6—7 40,0 11- 8 302,5
7—8 109,0 11—-6 235,0

14. JIna ruppaBri@decKor0 pacdyera CeTi BHYHCIAEM yAeJbHEE IOTEPH
HABJIEHNA Ha eAUHUIY AJHHH IA30NpPOBOACE B PasiamYHHX maupasienmax ot ['PII
A0 caMBHX YHAJEHHHX ToueK — To4eK cxopma. IIpuHuUMaeM coraacHo
CHuIl 11—TI.13—66 paBaeHue rasa Ha Buxome uaz I'PII pasamm 300 MM Bog. cr.,
a mepenay JABJeHHS B HAPY/KHHX pacupegejuTeJbHHX rasoupoBogax — 420 MM
Bop. cr. Ilepemapy maBnesms B rasounpobBogax or I'PII mo mailpHMX TO49eK cCXofa
HolKeH MaKCEMAJbHO Npmbmmmarbesi K 120 MM Boj. ¢T., HO He NPeBHINATH
3TOW BeJIAYUHH. Ynearsas norepsa HABJEHHAS 0  HAIPABICHHIO
TPO—11—10—2—3—4: Apyy_5_4= H/Jli = Hf (l35_70 + Y1027+ b5+
+ I3_,) = 120/ (150 + 100 4 200 + 350) = 0,15 MM Bop. e1./m. Iforepm pa-
BIGHHA HA YIACTKAX 3TOT0 HAIPABICHUA, MMBOL. CT.: H 77 19 = Ap;; 3 4b1;_ 19 =
= 0,15-150 = 22,5; H,;, g = Ap;; 3 470_5 = 0,15-100 = 15; g =
= Apy3-4lp53=0,45:200 = 30; Hy_, = Apy; 3 4l5_4= 0,45-350 = 52,5.

IToTepio maBaeHWs HA TeX YYacTKaX, KOTOpPhie OPH pacyeTe HOIAAAIOT IIO-
BTOPHO, H3J0 IIPUHAMATH [0 HANPABJEHWI0 C MEHbIINM 3HAYeHmeM [/, Tak Kak
BTH Y9acTKA OGCIYKMBAIOT HECKOJLKO KOJIeN, ABJIAIOTCA OTBETCTBEHHEIME U J0J-
KAH BHOOJBATHCA M3 TPY6 Goabimero guamerpa. IIpm ompefedeHMH yAEIbHEIX
moTeph AABIEHAA HA IOCIESYIOMUX BAOpaBJeHHAX H3 o0ero pacmomaraeMoro
mepemajia AaBjeHus HeoOXogEMO BHYECTh HOTepH [AaBJeHHA Ha y9acTKax, Bo-
IMeMITEX B ORHO U3 NPENHAYHINX HANPABIGHHH, T. €. NJAA TAKUX YIACTKOB YAEIb-

HHe TOTePN JABICHIS
Ap=(H—Z H)/(X1-Z 1),

rae H — o6muit nepemapy gasiaesms (120 MM Bopm. cT.); S H; — cymma norepb
[ABICHEA BA YYACTKAX, PACCINTAHHHX [0 LOPEHYMAM HAUPABICHHAM; 3, | —
CyMMa [JINH YyYaCTKOB PacCYMTHBAEMOTo HAPABIGHNUS; I — cymma gamn yda-
CTKOB, PACCUMTAHHHX IO NPEfEAYIIUM HANDPABJICHMIM.

Ap i_s_a = (H—Hy_y10)/(Lyg_s + l;_g) = (120—22,5)/(350 + 300) =
= 0,15 MM Bom. cr. ITorepm paBieHWss HA yJacTKaX BTOr0 HAIPaBJEHUA, MM
Bon. cr.: Hy, ;o = 22,5 (ompenenena pamee); Hyy .= Apy; 5 4154 5= 0,15 X
X 350 = 52,5; Hy 4 = Apgi_5_415_4 = 0,15-300 = 45.

YneabBasg moTepA JaBAGHMA no HanpaBiemwmio ['PI—11—F0—5—6:
Ap o5 = [H— (Hyj_10 + Hyy_5)l/l;_s= (120 — 22,5 — 52,5)/500 =
= 0,09 mm Bogm. cr./m. IloTepm paBieBHA HA ydJacTKAxX HTOr0 HANPABICHUS,
MM Bop. or.: H,, .0 = 22,5 (ompepesieHa pagee); Hip s = 52,5 (oupenenena
pamee); H, o= Ap,, s ols_g = 0,09-500 = 45.

Ypenpras morepA mMaBieE#A 0o Hanpaeaesuw I'PII—11—6 Ap;, .=
= H/l;,_ s = 120/500 = 0,24 mm Bom. cr./m. IloTepa paBiemus Ha ydacTke
11—6 AH,, .= Ap ;1 ¢ly1.6 = 0,24-500 = 120 mm Bom. cCT.

Yieaprasg OoTepA [aBaeHHA Ho HanpaBaesuwo ['PII—11—8—7—6
Apryog_e = H/(ljy_ g+ lg_p+ 1;_g) = 120/(150 + 300 - 560) ==
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= 0,127 MM Box. cT./M. IloTepm pmaBaenms HA y4
MM BOJ. CT.: H”'L = /Apn_,_ﬁrl)“_l; = 0,127 -150y=a(i’g§a1§::zoAij;]_I;aj.JlI:HHi’
= 0,127-300 = 38; Hy, 5= Ap,;_, gly_s = 0,127-500 = 635. e

YpjenpHass IOTepA  JaBIeHUA [0 HAUpasaeRmo [I'PI/—71]—8—.g_ bi
BApyg_gy = (H—Hy; g)(lg_gt+ Lo ;) = (120—19)/(150 + 350) = 0,20 mm
BOH. CT.

8 ITorepu faBaeHHUA HA YYACTHAX JTOTO HAIPABIEHHS, MM BOX. CT.: 11-8 =
= 19 (ompemenena pamee); gy g = Apy;_g_;ls 9= 0,20-150 = 30; H,_, =
= ApP;s_9-1l9_; = 0,20-350 = 70.

YpenbpHasm morepA JaBiAeHUA N0 HAOpPaBIeRuio I'PIT—1]—710—2—7
Apigog = H — (Hyy 19+ Hypg_ o)/l ;= (120—22,5—15)/ 300 = 0,275 mm
Bop. cr./M. IloTepm  paBieRuss Ha  yvyacTKaX  9Torc  HAUpaBJeHHd,
MM BOA.cT.: H,, ., = 22,5 (onpenenena pamee); H,, ,= 15 (ompegenena panee);
Hy , = Ap;; 5 1l ;= 0,275-300 = 82,5.

PesyanpTaThl BHYACHEHAN yeNLHKRX DOTePh JaBIGHUA HA yIACcTKAaX TasoBoil
CceTH BamANIEM B BHe

Yd4acror VYpeabHbe NOTEPH YuacTok YV neabHEE IOTEPH
[aBJeH N, AAaBJICHHA,
MM BOH. CT./M MM BOJ. CT./M

1-2 0,275 8—9 0,2

2—3 0,15 9—1 0.2

3—4 0,15 2—10 0,15

4—5 045 10—5 0,15

5—6 0.09 10—11 0.15

6—7 0,127 118 0,127

7—8 0,427 11—6 0,24

15. Jamee mopsamor pacuera ciepysomuii. [lc BeluunmEaM yAeAbHHX IOTEPE
HAIIOPA W PACYETHHIX PACXOfOB HAa yJaCTKAX IO HOMOrpamMMe Ha pac. V1.3 ompe-
pesqseM IpefBapwTeNbHAIE JHAMETDH YYacTKOB rasompoBopHoii cerm. Ilo ompe-
JeJeHHKM AUaMeTpaM ra3onpoBOLOB
Ha yJacTKaxX IO TO# Ke HOMOTpaM-
Me OIpEe[eNsAeM COOTBETCTBYIOMHE
IM [eHCTBHTEJLHEE YHeJAbHEIE IO0-
TeDH [aBJOHHA Ha TpeHHe, ¥ MHO-
sKafg J[eACTBUTENbHBE  yHAeJbHEE
moTepW HABJEHHA Ha [NHHY Yyda-
CTKOB, OIIpefeseM JIeiCTBUTeIbHEE
JInHeAHKe DOTePH JABJCHNAA HA Tpe-
HHe HA KQKOOM YJaCTHe B IICJOM.
K onpepmeneEHEIM JHHEHHEIM IoTe-
paAM JaBieHWs HA TpeHMe IpHOaB-
ifeM IOTePH JaBIeHUA B MECTHHX
CONPOTHBIIEHUAX, OPUAAMAA Beju-
guRy mx pasaoit 10% ot ammEeii- .
HHX DoTeps Ha Tpemme, Cymmmpys  PuC. VI.14. Cxema rasoBOfi ceT:H cpen-
OOTepH JaBIEHHA Ha yIacTKax HEro JaB/IeHHA.

TOJYKONeL, caenuM, 9ToOH «HE-

BA3KA» MEKAY CYMMAapHHIMH IOTEDAME [AaBJCHAA B IONYKOJbOAX HE IPEBH-
maaa 10% or mamMveRbmAX HOTeph AaBIeHWs B Hoaykoxslne., Hpm «HeBA3Ke»
norephs naBiemua Goxee 10% HeoGXomgumo BHECTH KOPPEKTHBH B paHee IPHHA-
THE PACYETH M CHEJATh YBABKY CeTH. Jta yBASKa Mo:keT OHTH gocTErEyTa Ambo
3a cuer mepeGpPOCKY TaK HABHBAEMHX NIOMPABOYHHX PacxXofoB C OGXEOTO IOJY-
KoJbIa Ha Apyroe, AuGo 8a cuer W3MEHeHHA NEPBOHAYAJHLHO LPHHATHX Jda-
MeTPOB HA OfHOM MM HECKOJbKHX YYAcTKAX MOJYKOXbma.

Ecaa yuactkE moayKoabna, A8 KOTOPHX N3MEHEHK DACXONH HAN AMAMOTPH,
ABASAIOTCA OOMEMM M JJA CMEKHHX Kojer, To Hajo IepecumTaTh Bce KOmbra.

p=38 xrefem?

9 naran ans 199



Ta6ammga VI.6
Tmppasanvgecknii pacueT KoJAbKeBoii ceTm HHM3KOr0 JaBAeHAS

TloTepm
¥ nenn-
HAamHa | pacxop HAA HOo- Tl maMerp
yaa- TepA gaB- yHrenbHAA
Hoabuo | Vuacror cl-,:,{; V:fif. /e An;‘fm:u 3:§°§f‘§m gggggx— n% T}},v{:a-
BOX. CT./M AP, A pl, MM
MM BOJR. BOnm. CT.
CT./M
10-2 100 242 0,15 146X4,5 0,14 14
2—3 200 106 0,15 108X4,0 0,14 28
I3—4 350 41 0,15 75,5X4,0 0,16 56
I 105 350 607 0,15 19460 0,18 63
5—4 300 102 0,15 108 % 4,0 0,13 39
11—10 150 1009 0,15 245%70 0,14 21
10—5 350 607 0,15 194X 6,0 Oup. pamee
I 5—6 500 157 0,09 133% 4,0 0,10 50
11—6 500 235 0,24 127x 3,0 0,23 115
11—6 500 235 0,240 13340 Oup. panee
11-8 150 302 0,127 159 4,5 0,13 19,5
8—7 150 100 0,127 108X 4,0 0,13 195
I 7—6 350 40 0,127 76 3,0 0,14 490
11—8 150 302 0,427 152%4,5 Oxnp. pamee
8—9 150 125 0,200 108 4,0 0,20 30
9—1 350 52 0,200 7630 0,20 70
Fi4
11—10 150 1009 0,150 27070 Oup. pamee
10—2 150 242 0,150 146 4,5 Omnp. pamee
2—1 300 43 0,275 70x3,0 0,25 75
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(cm. pme. VI.13)

S

AABIEHAS ITonpaska HeBAaka
HA yJacTKe IToTepm HAOpPa
Sebix. compoTH- | TG aR ICH-
» HBIA gEaMeTrp MM BO. CT. %
A | Gwxe | Apl | Apl+Ap, 8
BOH. CT.
+154
+30.8
+61,6
+107,8 — - — — 44 41
—69,3
—429
—112,2
+23,1 270X7,0 0,090 13,5 +1438
-+69,3 +69,3
—+55,0 152X 4,5 0,055 27,5 -+30,2
—_ _— 43 39
+147 4 +114,3
—126,5 13340 0,200 100,0 —1100
4110 +110,00
—21,45 152% 4,5 0,16 24 —26,30 8,35 8,3
—21,45 —21,45
—53,9 —53,90
—96,80 —101,65
4-26,3 +26,3
4330 1330
4770 89%3,0 0.4 35 1385
41363 4978
1,7
—148 —148 L6 ’
—154 —154
—825 755X 4,0 0,2 60 —-66.0
—1127 —962
g* 131



IMocne mepecueTa cymMmMa OPHUXOf0OB W PacXofoB rasa B KajKIOM Y3ile JOJKHA
OHTH paBHA HYM0. MeTox n3MeHEHNA [UAMETPOB YYaCTKOB rasompoBOxoB Gojee
ofecireunBaeT paHee NPHEATHE HaMHU JKEJAGMHe DacIpefeleHUs IOTOKOB Trasa,
¥ WO3TOMY BOCIOABR3yeMcsa mM. JlaldpHelimme pacueTsl ymoOmee BecTm B Tabmmi-
HoH ¢opme. CocraBnermem TaGn. VI.6 m BHECeHMeM B Hee pPe3yabTATOB PacIeToB
yBA3Ka cet: Gymer sakoHUeHAa M OYAYT OIPENeNeHH PACUCTOM AUAMETDH Y4acT-
KOB rasompoBofoB. X ciexyer HaHeCTH HA PAaCUeTHYI0 cxemy (cm. puc. VI.13).

16. IIpoBogEM pacdeT CeTH CPEeJHETO [aBJIEHUNA N0 HCXOAHHM [AHHHIM,
gpaBegeHERM Ha puc. VI.14. Hepocraromumm JAaEHNME HeOGXOZEMO 3afaThCH.

AGcomoTHOe pmaBiIeEme rasa Ha Buxome us I'PII sasoma mas ofecmedenms
yCTOHUMBO PAGOTH TOPeAOK CPeJHET0 NABNGHHA HOPHHWMAEM PABHEIM Dpuyx ==
= 1,5 wrejem?. [laa obecmeueHAs YCTOMYMBOM PpabOTH peryagTopa [gaBIeHEA
B HOKDUTHYECKOM pEe}KHUMe COTJIACHO 3aBHCHMOCTH (V.3) mpuHMMaeM OTHOHICHAE
Poux/Psx = 0,6. Torma abcomoTHOE faBmeHHe Iepex DEryIATOPOM pyyx =
= ppux/0,6 = 1,5/0,6 = 2,5 rrc/em?, C yueroM BO3MOKHMX KoaebGaHmil naBie-
HAA B COTH W HAJNWYAA [OTePh JABJIEHWA B apMaType N0 PeryiaTopa IPUHEMAEM
maBaesue rasa ma Bxome B I'PII saBoma, a caefoBaTeabHO, B KOHOE Eamel
cern pg = 2,8 Krc/em?.

Idns ydera moreph AaBJIGHHSA B MECTHHIX CONPOTHBISHHAX CETH YBeAHTH-
BaeM (QAKTHYECKYI0O NAUHY €6 YyuUacTKoB Ha 10%, T. e. OPMHEMaeM pacyeTHYIO
anmy rasomposomja T['PC—I'PII saBopa L, = 1,1.0,8 + 1,1-0,35 =
= 1,265 xm. Beagmuuma cpegEel#l KBajpaTHUeCKOd pasHOCTH abcomioT-
HHX [aBJCHME JaA BCel cetm acp = (p3 — p3)/Lp = (3,82—2,82)/1,265 =
= 6,7. Ilo momorpamme pmc. VI.7 maxopum, YTO0 HAWJEHHOMY SHAUCHHIO dep
B pacueTHOMY pacxony rasa Ha ydacrke cetu [PC—I'PII moceaxa Vp = 2113 M3/u
COOTBETCTBYIOT AMAaMeTphl rasomposopa Dy = 100 mum Dy = 125P mM, Ilpurm-
maem rasompoBox Dy = 125 MM, AAs KOTODOTO IPH MAHHOM DAacxofe rasa Be-
JuanHA acp = 3. CooTBercTBYyRomee BHODARHOMY AMaMeTpy abcoaIOTHOE faBje-
gue rasa nmepep I'PII moceaka p, ompegeanTcA U3 COOTHOMICHNSA (3,82—p§)/(1,1 X
X 0,8) = 3, otRyga p, = V3,88 3.1,1.0,8 = 3,44 Krc/em?, [Insg  ydacTka
cerm I'PII mocemxa — I'PIl saBoma acp = (3,44% — 2,8%)/(1,1.0,35) = 4. Ilo
HOMorpamMme pmc. VI.6 Opm MaHHOM 3HAYEHWH dcp W PACYETHOM pacxofe Tasa
Vp = 500 M%/u pmaMerp BTOPOTO YyYAaCTKA COTH LPHHAMAEM DaBEEM Dy=

= 70 mM.



T'maBa VII
Csapounbie paGOTH

§ VII.1. Ceapra rasompoBofoB

Crapra — OCHOBHO# cIoco6 coegwHeHWH CTaAbHHX TPYO mpu co-
OPY/KeHUH Ta30lpoBOJOB, obecHeYynBAKIIUN HAXEKHOCTH W (esomac-
HOCTh WX 9KcInyartamuu. llosromy K pabore MOIYyCKaiTCA TOJIBKO
CBapIWKM, COABIMEe dK3aMeH B coorBercrBEE ¢ «lIpasmimamm arre-
cranum ceapmuroBy Iocroprexmaggopa CCCP.

IIpr crpomrenncTBE rasompoOBOJOB B CTECHEHHHIX YCIOBMAX Ha-
CENEeHHHX NYHKTOB OOHYHO NPHMMEHAITCA DyIHAsS dIEKTPOAYroBas H
fazoBas cBapKa, a TaKie rasoBag pesKa CTaIBHEX TPy6. Pexe mpm-
MEHAIOTCA aBTOMATHYECKAsA CBaPKa mof cIoeM (uroca W ra3oniieKTpH-
geckasa. Ilpm mioboM MeTome CBapKH MeTajJ CBapHOTO MIBA [OJKEH
SHLITH PABHOUPOYEH OCHOBHOMY METAlLIy TpYyo.

Ilepen cBaproit HeobxomuMo y6egHTLCA B OTCYTCTBHH Ha Tpybax
BMATHH, HAPAOdH, 3aKAaTOB, SIIUITHYHOCTE M PABHOCTEHHOCTH KOH-
NOB CBHIIE JOUYCTEMHX HOpM. BEyTpeHANe M HADYKHEIe HOBEPXHOCTH
TPpy6 MOJIKHE OHTH OYHINEHE OT TPA3H, HAJeu H APYTHX 3aCOPEHHH,
a KPOMKH W mpHierajoljfe K HAM BHYTPEHHAA U HAPY/KHAA IIOBEPXHO-
CTA OYMOIEHH [0 Merajimdeckoro 6iecka Ha mupmay 10—20 mwm.

C6opra Tpy6 HON CBAPKY OCYIHECTBIAETCA ¢ HOMOILBI0 HADYHMHBIX
W BHYTPEHHEX IEHTPATOPOB — IPHCIOCOOIEHHH, MTO3BOJAIOMHAX
COBMECTHTh KOHIN CTHEYeMHX Tpy6. CoGpaHHmE mOJ CBApKy CTHEK
dEKCHpPYeTCA DIEKTPOLYroBOil IPMXBATKON B HECKOJIBKHX MECTAX IO
mepumerpy Tpy6. Pasmepn aneMenToB COGpPAHHOrO HOJ CBAPKY CTHIKA
{pmc. VII.1) zaBucar or Meroma CBapPKM H JOJIKHE OHTH B mpemenax
senn4nH, npuseneHHnX B Ta6x. VII.1. B saBrcEMocTH OT MeTOmA CBAPKY
U TOJMAHE CTeHOK CBAapWBAaEeMHX Tpy0 CBapKa OCYIIECTBIACTCA
B [[Ba-4eTHIpe CJI0fA, BHIOMNHAGMEX II00TEPENHO C MPOMEKYTOTHON WX
OYHCTKON OT mIaKa H GPHBr HAIJIABISHHOTO METAJIa.

Pygnaa suertpopyrosaa ceapra. Ilpm nyrosoii csapxe 3a cuer
TeIIa 3leKTPUIecKoi nyrd, obpasyomeiica MeKIy 37AeKTPOAOM, ION-
COeIuHAEMEIM K OSHOMY HONIOCY, W CBAPHBAEMHIM M3JeIHeM, MoIcoe-
JHHAEMEIM K IPYroMy IOJ0CY HCTOYHAKA TOKA, OMJIABIAITCA KPOMKH
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Taganma VII1
PasMepbl 971€eMEHTOE CBAPHOI'0 CTHIKA

Vroa & ¢Koca TOPHOB Ionycrmmoe
ToamuHa 3asop @ IIpmryllae- CMEneHne
CTEHOK MEKIY TOP- Hme b b KDOMOK
TpY6, MM namMu, MM TOpHa, MM | Apromarmue- | Pyumas gyro-| 7Tpy0, MM
cKaA CBapKa | BaA cBapKa

5-8 1,5—2,5 1,5—3,0 10—35° 30—35° 1,0—1,5
8—10 2,0—3,0 1,5—3,0 10—35 30—35 1,5—2,0
10—12 2,5-—-3,5 1,5—3,0 10—35 30—35 2,0—2,5

CBApDWBAEMHX W3JeNUA W KOHEN[ BJIeKTPOAa. OGpagyzom;aaca BaHHA
PACIIABIEHHONO MeTAJLIAa TPelOXPAHASTCA OT BO3JEHCTBHSA KACIOPOAA
H a30Ta OKPY/KaoMmero BO3AyXa CJI0eM pacIlaBiIeHHO# ¢mocoBoi

06Ma3KU BIEKTPofa. ¥YCToMdmBasg DIEKTPH-

% gecKag Ayra mamHON 3—4 MM ¢ TeMumepa-

rypoir 3000—4000° C pmocTmraerca mnpm Ha-

L oy npAyKeHnn cBapounore Toka 50—65 B m cmue
ml & rora mopagka 110—240 a u Brme.

=i | [iis cBapKE ra3olpPOBOJOB UPHMEHSIOT

ol Q'LIL‘—“’ BJIeKTPOIE Mapok 9-42, 3-42A, 3-50 u I-50A

(6yxBa 9 o3Hagaer IEKTPON, HHPpPHI — ra-
Puc. VII.A. Duememrm PAHTHDYEMHIA IIpesiel IPOYHOCTH, MHIEKC
CBAPHOTO CTHEKA. A — mnacrmdeckme CBo#cTBA) ¢ 0GMasKOM
ranos YOHMWM-13/45, YOHU-13/55, BCP-5,
BCI], BC® u gp. B cocrase o6maskm, CIOM KOTOPOH MoeT GHTH
TOHKHM HJIM TOJCTBIM, MOryT CONEDP:KAThCA MpaMop, IJIABHKOBHIM
uimar, KBapm, dgeppoMapramern, GeppocHIunuil, MAAKOE CTEKIO U Ip.
TorxoobMazaHHLe BJIEKTPONE NPHEMEHHEMH [ CBapKU HEOTBETCT-
BOHHHIX KOHCTPYHIWMI, a [AAS CBapKM rasoupoOBONOB IPHMEHAIOTCS
T0JICT000MABAHEIE YIEKTPOAN C JUAMETPOM TPOBOJOKH 3, 4 m 5 MMm.
ITpu MEOrOCHOfHON CBapKe WEPBHIT CI0H JIA JAydmero OpPoBapa
KODHA IIBA BHINOTHAIOT 9JEKTPOMOM [UMaMeTPOM 3 MM, a LOCJeny-
0Imye, (oJee METANIOEMKAE, CIOM BapsT I6KTPOJAME aHaMeTpoM 4
H 5 MM.

JlyroBas cBapka MOKeT OCYHIECTBIATHECA Ha MOCTOAHHOM U mepe-
MegHOM ToKe. IIpm pyre mocrosmmmoro TokKa 00JBINEE KOIMYICCTBO
Tellla BHEAAETCA Ha HONOMATENRHOM moaioce. [losromy K Hemy
DOJKJIYAETCA CBapWBaeMblii raszoupoBojx, Tpebyomuil Goiabmero
KOJIMYeCTBA Tellsla HA OILIABJIEHWE KPOMOK, a 3JEKTPOJ MONKIIOUACTCH
K OTPHOATeJNBHOMY momrocy. Takum mogkmaodueHnueM obecmeumBaeTcs
TAK HasHBaeMad IpAMad MOAApHOCTh. OOHAKO B OTHENBHHX CIAYYaAX,
HampuMep IPM CBapKe TOHKOCTEHHHX TPYO BO wW3Ge;kaHWe WX Imepe-
rpeBa, IPEMEHAIT OGPATHY0 MOJIAPHOCTH, IPA KOTOPOH rasompoBoj
HOJKIYA0T K OTPHIATENIBHOMY, & 3JIEKTPOJ — K IOJOKATEILHOMY
Hoxocy WCTOYHEKA TOKa. Ha mOCTOAHHOM TOKe SIeKTPHYECKad IyTa
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Gosee yCToImBa, 9eM HA NEPEMEHHOM TOKe, IPU KOTOPOM HaTIpsKe-
fgue, CHUja TOKA H MOJAPHOCTHE HEIPEPHBHO M3MEHAIOTCS.

Hcrotnnkamu HOCTOAHHOro TOKA ABJISIOTCH FeHEPATOPH U BHIpPA-
MuTenn. B ropofckux ycroBHax HamGoJbOIee pacupocTpaHeHMe ooJy-
gunn nepensmxEre arperatst ACGB, ACI, CAR n ITAC, wmenomue
O[HOIIOCTOBHIE TeHEPATOPH LOCTOAHHOI'0 TOKA, CKOMILIEKTOBAHHEE
¢ JBHraTelAMYA BHYTPeHHEro CropaHus aBToMobmibHOro thma (A3,
31JI, AA3 u np.). UcroumEKaME HEPeMPHHOIO TOKA CIYKAaT TPaHC-
$opMaTOPE, KOTOPHE IO CPAaBHEHHI C HpeoGpasoBATeNsAMHI H reHe-
paTopaMH TOCTOAHHOIO TOKa jieHeBle, yAoOHee W IPOMPE B HKCIIY-
aranuu. [[ng mETaHAA CBApPOYHBIX HOCTOB OT CeTH MEPEMEHHOFO TORa
00bIHO OIPEMEHSIOT ¢Bapodnnie Tpancdopmaropu cepur CTI ¢ pery-
agropama ToKa Maprum PCTO (pme. VII.2).

—~+0

J};Q_/T‘—n/

Pme.VII.2, Cxema cBapoYHOTO IOCTA OT CETH IEPEMEH-
HOT'O TOKA.
1 — y3ed HONKIIOYEHAR K ceTHA; 2 — 3aseMiieHHme, 3 — CBapo4-

HEI TpancpopMarTop; 4 — PETYIAATOD CBapOYHOro TOKA; § —
9JIeKTPOoA C AepiraTesieM,

Pyuran snexrpogyrosas cBapKa Ip# JOCTATOYHO BRICOKOM KBAIHA-
PUKAIME CBAPIMYUKOE 06eCIeYnBaeT X0POUIee KAY4eCTBO CBaPEHHERIX CTH-
KOB, MaHeBPeHHA, He Tpebyer caoxHOro obopymoBarna. IlosToMy oma
HaXO[AT IMHEPOKOe IPHMeHEeHMe JJIs CBAPKH razompoBOJ[OB, 0COGEHHO
B YCHOBHAX HACEJGHHHX NYHKTOB H MPOMHIIIEHHHX OpeJUPHATHH.

Pyunas rasosasi cBapka ¥ peska meTammos. I'asoBas cBapka ocy-
mEeCTBIACTCA 3a CUeT Telllia, BHICNANINEroCA IPH CropaHHE ameTH-
JdeHo-KHCIOpPOmHOH cmecm. Ilpm remmeparype miamer:m go 3150 °C
OMIABIAITCA KPOMKH COSMHAEMEX TPYD B IPHCAOUYHKI MaTepHaal —
cBapounas mnpoBoaoxka Mmapok CB-08 mam CB-08A. Amermien pis
CBapKH MOCTABIAIOT B GajjioHAX HJIH IONXYYaloT Ha MeCTe B MepeHOC-
HHX rasoreHepaToOpHHX yCTaHOBKaxX. B mepBoM ciayiae mPHMeHAIOT
cranpabe Gamionsl BMectEMocThi0 40 mam 50 1 ¢ mepBoHAYANBLHEIM
nasmerneM 15—18 kre/cm2. Bo m3bGeskaHme B3pDHBa ameTHIIeHA OPH
TPAHCHOPTHPOBKE GAJJIOH BamONHAIT INOPHACTON MAacco# AKTUBHPO-
BAaHHOTO YIJfA, a AETHIEH PacTBOPAIT B areroHe. B ciydae mpHMe-
HCHHWS Ta30TeHEePATOPHHX VCTAHOBOK ATETWIEH NOIXYYAT PasJio-
menmeM wapbuma raubnua (CaC,) B Bome. Peakmmsa mporexaeT 1o
ypaBrermio CaC, + 2H,0 = C,H, + Ca(OH),. Ha 1 rr xapbupa
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KaneOuEs sarpagmBaerca 5—10 I Boxwl, mpum sToM obpasyerca 230—
280 n amermnena.

Hucaopon pocraBmsercs K MecTy paboT B CTANBHHX GajljIoHAX
BMecTEMOCThI0 mo 40 1 mof pmasimermem 150 krc/cm2. Cimemyer mom-
HUTH, 9r0 BO H3GeskaHme B3PHBA OAJIOHH ¢ KHCIOPOJOM HE [OJIKHEL
AMeTh KOHTaKTa ¢ MAacloM, 3aMACIeHHIME PyKaBHIAMA MK BETOMBIO,

Ins mormwenns maBleHds amermiaeHa o 0,1—1,5 xrc/cm2 mpmme-
HawoT pepykrops tanoB ABO-5, ABJI-5, ACO-10 m APII-30, a cHmKe-
HHe¢ [laBleHMA KHCIOPOJA OCYMECTBIAETCA pPEeNyKTOPaME THIOB

Pmc. VII.3. Cxema mocta ra3oBoit CBapKm.

1 — GaJuIoH ¢ aueTANeHOM (IpH Ta3o6a/IOHHOM BapuwaHTe), 2 — apeTd-

JIEHOBHI PEeYKTOP; 3 — rasoreHepaTtop (OpH ra3oreHepaTopHOM BapHaHTe);

4 — GAIOH C KACNOPOJOM; § — KHUCIODOTHHNA DpeTyYKTOD; 6 — PEe3smHOTKA-
HeBHE PYKaBa; 7 — IropejKa WJA pe3aK; 8 — MPOBOJIOKA.

KB0-60, KBI-60, KBEJI-25 n KHCO-10. IlpuBenennsie oGosHaueHns
pacmmdpoBrBawTcA Tak: H — KmciopogEsie, A — ameTHNeHOBEHE,
B — 6annomame, P — pammosme, C — cereBrnie, O — ojHOCTYIeH-
qaree, | — gByxcryumeHdarsie. Lmdpe mocie o603HaTIeHWA MOKABHI-
BAIOT HPONYCKHYI COOCOOHOCTH pPeRyKTOpa, Ky6OMeTpsl B dac.

Ionydenne ameTHIeHO-KACIOPOJHON CMECH H CKHraHHME €e OCy-
MEeCTBIAAKTCSH B PYIHEIX cBapoumnx ropenxax tama I'C-2 m I'C-3 co
CMeHHHMI HAKOHEYHMKAMHA. ['a3 ¥ KECIOpO] HOMAITCA K FOpelKe mO
pesmHOTKaHeBHM pykasaMm 6 (pmc. VII.3) ¢ BEyTpeHHEME nmaMeTpamup
6, 9, 12 m 16 Mmwm,

YeramoBKE AN ra30BOM CBAPKH IPOCTH, TPAHCHOPTAGENbHE, YHA-
BepCallbHHE, HO rad0Basg CBAPKA CONPOBOKAETCA BHILOPAHMEM W3 Me-
tajia TPYGH yriepoja, Maprafna W KPeMHHA, 970 CHHUKACT MEXaHH-
JecKkme cBoiicTsa. IlosToMy rasosas cBapKa JOOYCTEMA TOJBKO s
rasompoBojioB muameTpoM a0 150 MM ¢ TonmumHOE creHKE He Gomee
5 MM IpH JABICHEA Tasza B TasompoBosie Jo 3 Krc/cm2. B ocHoBHOM
rasoByl CBAapKRy NOPEMEHAIOT HPH MOHTa;Ke BHYTPHIOMOBHIX TIa30-
OPOBOJOB, HMEIOMEX HeGOJhIIAe [HAaMETDEL

Ilpn 3ameme rasoBoii ropenxm pesaroM, Hampmmep «Ilzama-62»,
YCTAHOBKA MOKeT OHTh MCIONB30BAHA [IA Pe3KH Merania. B pesa-
KaX BMeCTO aNeTHJIeHa MOTyT OHTh MCIONB30BAHH NpONaH-GyTaH,
cerTeBoll MPUPOJNHHIA ras, KepocHH, OEH3HH.
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T'a3oBym0 pe3Kky WIHPOKO UPUMEHAIT IPH MOHTAKe dbacorERX ua-
¢Tell Ta30mMPOBOAOB, ONA BHPE3KM NePEKTHHX CTHKOB NPH Bpe3Kax
OTBOJIOB.

AsTomaTmyeckas csapka mop cioem ¢umoca. OcoGeHnocTh cBapERHN
oy coem ¢urIoca 3aKI0IAETCA B TOM, 9T0 CBAPOYHAA Lyra, ofpasymo-
MAsACA MeKJY CBapHBaeMBIM M3[[e/IMeM M KOHIOM IIPHCAJ09HOM mMpoBo-
JIOKHW, TOPHT IOJ CII0eM CHIydero (Iica, COCTABIEHHOTr0 Ha OCHOBE
CHIHKATOB MAapraHid, KPeMHHA HMIM MarHdg. 3a c4eT Temia AYru
IIaBATCA KPOMKHE CBaDUBAEGMOI0 M3JeJIHsA, KOHEI, IPHCAT0YHON HpoBo-
JOKHM H 9acTh guioca. Jlerkuil pacmiaBieHHEH Ga0c 06pasyeT rasosui
U REAKWHA CIOW HayJ BaHHOHM PAaCIIaBIEHHOr0 METaJNla, OTpefoXpasfas
ero ot BosjeHcTBEA Bo3smyxa. Hpome Toro, ciom ¢aroca cO3HAI0T Tel-
J0BYI0 WSOJNANHI0 CBApOYHOR BAHHH, ofecmedmBasd 3aMeJIeHHOE ee
OCTHIBAaHHE.

ABTOMATHYECKYI0 CBAPKY I'a30IPOBOJOR BHINOJIHAOT IO 3aBapeH-
HOMY PY9YHOI CBapKoil MepBoMy (KopHeBoMy) ciomo. Ilpm sroM cexmusa
cBapuBaeMuX TPy6 paBHOMEPHO BpalaercA Ha CTeHMe TOPIEBHM Bpa-
maTejaeM, a HENOIBUKHO PACHOJOKOHHEIN HAJl CBADHBAEMEIM CTHIKOM
cBapoYHHIA aBTOMAT (CBAPOYHAA rOJOBKA) PABHOMEPHO IIOJAET B 30HY
CBAPKH MPHCAZOYHYIO HPOBOJOKY # (urioc.

3a cuer mommennoit 1o 900 a cHIK CBapOYHOrO TOKAa M HafeM-
HOl (urocoBO TENMIOM30AATAN B B30HE CBApPKH COCPEIOTOYMBAETCH
GoabImoe KOJIMYECTBO Temia, obeclieudBalomee IIy0oKoe MPOIIaBie-
HUe MeTajlla B 3aMe[liecHHOEe OCTHBAHMe MBAa. 3TO HO3BOJIAET YMEHE-
MATh YHCIO CJ0eB CBapKE (He CYATAA KOPHEBOrO CJIOA) [0
ABYX, a UpA HEGONLMHX TOJIMEHEAX CTEHOK TPy0 — W JHO OXHOTO
CJI0A, YTO SHAYATEIHHO IMOBHIDAET IPOUBBONHUTENIBHOCTh CBAPOYHEIX
pabor.

VcraHoBKa aBTOMATHYECKON cBAPKHU mox cloeM (Ioca COCTOHT M3
HCTOYHMKA IOCTOAHHOrO HJIH HepeMeHHOT0 TOKAa, CBAapOYHOLO aBTO-
MaTa, CTeHJA nisA cOOPKM ¥ CBAPKM TPY( (IEPBEIM CIOEM) B CEKIHH K
CBApPOYHOTO CTEHIA C TOPIEBHM BPAIMATSNeM CeKITHiA.

T'azosnerTpudeckas cBapka. B mactosmgee BpeMs Hpm CTPORTENb-
CTBe Tra3OmpOBOJOB WOAYYMIA PAcIpoCTPAHEHHe HIEeKTPOLYroBas
CBapKa B Cpeje YIIAeKHCIOro rasa, XapaKTepU3YOIMAACH MOIMMHHM A
YCTOMYMBHIM AYTOBHIM PaspAfoM. 3a cdeT Tellla AYroBOro paspAma
MIABATCA KPOMKHU CBADHBAEMHX TPY0 H KOHEN 5JEKTPOJHOHN HPOBO-
I0KH, mMoJaBaeMoll B 30Hy cBapxu. O6pasyolascsa BaHHA pacIiaB-
JAeHHOTO METaJI/Ia mpeaoxpaHAercsa oT Bo3feHcTBHM Bo3gyxa o6JaKoM
YIJIeKUCIOTo Ta3a, HEMPEePHBHO MOCTYHAIOMEro Yepe3 COII0 BIEKTPO-
nepxarena (puc. VIIL.4).

Ha cremmax npuMeHAT aBTOMATHYECKYI0 Fa303JEKTPHICCKYIO
CBAPKY, AHAJOTHIHAYI0 aBTOMATHYECKON CBapKe moj cioeMm ¢uaioca.
B tpaccossix xe ycmopuax Gosnee ymoGHA mONyaBTOMATHYeCKAA raso-
9IeKTPUYECKAs CBAPKA IIOBOPOTHHX W HEMIOBOPOTHHX CTHKOB, TeXHIKA
KOTOpO# Majo 4eM OTIHYAeTCH OT TeXHUKH DPYIHOH 3AEKTPOAYTrOoBOM
CBapKH, Tak KaK B3SJeKTpoAep:;Karelib L0 CBapEBaeMOMY H3JCIHIO
nepememaerca Bpyuayo (puc. VIL.5).
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B xauecTBe mMCTOYHMKOB TOKa [JIA MmOJyaBTOMATHIeCKO# raso-
BIEKTPHUYECKOM CBAPKY HPUMEHSIOT TeHePATOPHI MOCTOARHOTO WK Ipe-
oGpasoBarelin HEPEeMEHHOr0 TOKA MOIMHOCTHH 5—10 xpr. [aa asro-
MAaTHIeCKOH HOmAaYn 9IeKTPOJHONA MPOBOIOKA
¥ IOfa4d YrAEeKHCIOro rasa K 9IeKTPOEp-
/KATeN0 OPHMEHAIT IIIAHTOBEE IMOIYaBTO-
marel A-547, A-607 m gpyrume ¢ gmcTaHEHOH-
HHIM OTKINYEHNEM WHX KHOMKON Ha 3ali@T-
HOM DIHTKe CBapmuKa. Pe:xuM moXIyaBTo-
MaTHYeCKOM CBapKM DOBOPOTHHIX CTHIKOB
caemyoommii: cpapounsi tox 180—200 a,
Hamps:keRme Ha payre 24—26 B, mnasienme
yrileRHeIoro rasa Ha pexyxrope 1,0—
Puc. VIL4. Cxema Kyro- 2,0 krc/cM2, CKOPOCTH MOJAYH TPOBOJOKH
Boj cBapkm B cpege yre- 019 M/MuH.

KHCJIOTO Tasa. CBapra B cpefie YrIeKHCJIOro rasa He-
1 — cpapmpaemme msmenms; CJIOJKHA, ofecmeumBaeT XOpPOINEE KAaYeCcTBO

2 — 3NEeKTPOnHAA NPOBOJIOKA; -
3 T ranae oo g O qoke:  mBOB, He TpeGyeT mpumeHeHHA (aiocor, of

AN

monBopsmalt Gammak; & — a3 MX NIJIAKOBYIO KOPKY, KOTO HaI0
samuTHBA CioM rasa; 6 — pasylom y PKY, Py Hajg,
HaIIaBIeHHb MeTadad. YaanAaTh, OCYymeCTBIACTCA B M06HIX mpocT-

PAHCTBOHHEX TOJOKEHHAX, WMeeT 00Jjee

HUBKYI0 CTOMMOCTH OO CPABHEHHK) CO CBApKOH mOR cioeMm Qiioca.
Ceapka B 3uMHEX yeaouax, MamoyriepogucTie i HU3KONEIHPOBaH-
HBE CTAlW Fa3ouwpoOBOJHHX TPY0 IPH HEBKUX TeMmeparypax o6iafanr

([

12

Pme. VIL.5. CxemMa ycTaHOBKE UOJNYaBTOMAaTHMIECKOH CBAPKHM B Cpefe yILiacKu-
cioro rasa.

1 — HCTOUHMK NMUTAHAA BJIEKTPAYECKEM TOKOM C II'YILTOM YOPABIEHHf; 2 — BileKTpoKaGenm;

3 — OJNIOH C YIIEKWCNBIM rasoM; 4 — 3JeKTPAYeCKH HOMOrpeBaTellb; 5 — OCYIIUTEND)

6 ~— JBYXKaMepHHU PeNYKTOP ¢ MAHOMETpAMP BXORHOI'C ¥ BHXOTHOIO RaBJIeHHA; 7 — UINAHP

gaA DOABORA YTIIEKHCIOTO Tasa; 8 — aBTOMAT IOavd CBAPOYHOM NPOBONOKH; 9 — BamETHHH

BIBTOX ¢ KHOOKOA OTKMOYEHMs, 10 — Tropeika; 11 — CBapHBaeMOe HM3[edwe; 12 — HepeBAH-
HHe JeHKH,

OOHWKEHHOH ymapuHo# BSASKOCTBIO, T. €. CTAHOBATCA XPYOKHMM.
Jlns yeTpaReHMA WIN YMEHBIICHAA BPEAHOIO BIVSHAA HU3KAX TeMie-
paTyp Ha KadeCTBO CBAPKK B 3MMHee BPeMs PEKOMEHIYeTCA OCYIecT-
BJIATH CJeAYHIUe MePOUPHIATHA.
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1. 3amnma:rb MeCTO CBAPKH W Pafouee MeCTO CBApmuKa OT BeTpa
U cHera OYIKOH WNH MaldaTKoM.

2. Homnmu cBapmBaeMbix Cexmuii Tpy6 mim miereii 3akpwBaTh
BarIyMKaMH BO H30eKAHNE OXJaKIeHHA 30HE CBAPKHA CKBOSHAKAM.

3. Ilepen cpapkoil TIATeNbHO 0YAMATEL OT CHEra W NBJA KPOMKH
CBAPHBaeMHX TPYD6 W OPOCymMBAThL MX MAAMEHEM TOPENKH HIH ApPY-
ruMI cmocobaMm.

4. TIpu remmeparypax or —5 10 —30° C ¢ mesabo yBeIH4eHNA HOJ-
BOJia TEeIJIa B 30HY CBADKM BeCTH CBAPKY € MOHHIKEHHOH CKOPOCTHIO
OpH NOBHMOIEHHON CHIe TOKAa.

5. Ilpomecc cBapky IPH BU3KEX TeMIepaTypax BeCTH HeIPEDPHBHO
OpefyIpesKIasa OCTHBAHEE KPaTepoB IPH CMEHe 3IEKTPOna.

6. CpapeHHYI0 9acTh CTHIKA HEOGXOXAMO 3aKpPHBATH ACOECTOBEIM
OOJIOTEHIEM, YTOOH CHH3HTH CKOPOCTH ero OXJasKIeHH:A.

7. IlpaMersaembie 3JeKTPOAE B (urocsl mpocymuBars mpu 200—
300° C.

8. OGecrneunBarh cBAPIIEKOB TEIIOM, HO JErKoHd W yHoOHOM omes-
moit, MO3BONANIMEN WM CBOGOTHO paGoTarh.

§ VIL.2. Kourpoasr 3a BejenmemM
H KAYeCTBOM CBapOuHbIX padoT

HorTpoas cBapo9HHIX PabOT CKIAMBIBAETCSH U3: a) IPOBEPKU KBAIH-
¢UKanEyE cBAPMHUKOB; 6) IPOBEPKE KadecTBA MPUMEHAGMEIX MaTepHa-
J0B; B) MOOIEPANMOHHOr0 KOHTPOJIA COOPKH W CBApKHE TPYyO; r) mpo-
BePKU KAYeCTBa CTHIKOB BHEINHHM OCMOTPOM, QU3NYeCKUMH METOTAMH
¥ MeXaHHYCCKUME HCIHTAHUAME KOHTDOJBHHX 00PA3IOB; [) DHEBMa-
FUYECKHX HIH THAPABIWIECKHX HCUHITAHWH IOCTPOEGHHHIX TIasoIpo-
BOJIOB.

ITpoBepra rpanmdEKANHEA CBaPIIUKA IIPOU3BOJUTCSA IO €ro AOKY-
MeHTaM Ha [ONYCR K CBapKe rasompoOBOJI0B B MO IPOGHOMY CTHEKY.
IMpobup# CTHK cBapEBAaeTCA KaKIHM CBAPIOMKOM Hepej MOIYyCKOM
K CBapKe Ta30IpOBOJIOB B aHANOTWYHKX YCIOBHAX W C OIPHMEHEHHEM
Tex iKe TPyD0 H MarepmalioB, ¢ KAKHEMU OH OysieT pa6oraTh Ha NaHHOM
crpourenberBe [IpoGHBIE CTEIKE CBAPWBAIOTCA KpPOMe TOTo, IPH M3Me-
HEeHUW BUNOB TpPy0 ¥ MapOK DIEKTPONOB, a TaKMKe HPH IePepHBAX
B pabGore mo cBapke Goyee naByx MecArnes. IIpoGHEIE cTHKM momBep-
raloTCA BHENHEMY OCMOTPY W MEXaHHYECKHM HCIBITAHAAM HA pas-
pEB u 3arub.

Hocrynamoyue HA CTPOUTEALCTBO TPYOH H CBAPOYHBIC MaTePHaIhl
IPOBEPAITCA Mo ceprurKraTaM u BHEITHNM 0CMOTPOM Ha COOTBETCTBHE
ux rtpebosagmam I'OCT, CHull u TY. IIpnm moomepammoEHOM KOH-
TPONe TPOBEPATCA NPABHMIBHOCTh COOPKHE CTHIKOB IOJ CBapKY,
pe:KHM CBapPOYHOIO TOKA, HOPANOK BHIOIHEHHSA OTHEIBLHEIX CI0EB
mMBa ¥ KAYECTBO HX OYMCTKY OT MNAaKa Hepef HamIaBleHHeM IOCIE-
aywomero ciuosa. Ilpn BHemueM ocMoTpe OYHIMEHHEX OT IIIAKa W GPHIST
MeTaja CTHKOB, CBAPEHHKIX [YroBOM HMIH Ia30BO#l CBAPKOM, CIEIAT
8a TeM, YTofHl IOBH WMEJH MEIKOYeIIyH7arTyio, ClerKa BHIOYKIYIO
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HOBEPXHOCTH C MIAaBHHM LIEPEeX0A0M K OCHOBHOMY MeTasay. Bricora
VCHIeHHAA CBApPHHX IIBOB NoJUKHA OHTHh 0T 1 M0 3 MM, Ho He Goiee
40% tonmunE creHKH TPyOH, a MEPHHA HE [JOJKHA IpeBHIIATH 2,0
TOIIMHHE CTOHKH TPYOHL.

IIpn nenpapunpEO#R TOXHOIOTHHA CBAPOUHEX paoT WA IPH HEMO-
GpPOKAYECTBEHEOCTH NPUMEHAEMEX CBADOYHHX MATepHAJ0B 3aKOHIEH-
HEII cBapKO# moB Moker uMeTh medexrtst (pmc. VII.6). Bremmmm
OCMOTDPOM MOKHO BHIABHTH HOJpe3, MaJloe WIH IpesMepHOe YCHIEHHE
IIBa, 4 MHOTA HAPYKHYI0 TPEIAHY, IOPHUCTOCTE ¥ 3AIIIAKOBAHHOCTH
mea. CKpHTHE BHyTpeHHEHe edeKTH MBOB — HENPOBAp KOPHM, 00-
KOBOIl HempoBap, IPOOT, BEYTPEHHHe TPEIIEHH — MOJKHO BHABHTH
TOIBKO (U3AYECKAMHE MeTOAMHA KOHTPOIA.

1 2 3 4

S S S R

5 3 7 &

i S S U
9 0

Puc. VII.6. BoaMmosHHE Ie(eRTH CBAaPHHX CTHKOB,

1 — moppes; £ — OTCYTCTBHE YCHNEHHA; 3 — 4peaMepHOe YCHIeHHe; 4 — IOPACTOCTD; § —
IVIaKOBHE BKIIOYeHAA; § — HADY)KHaf TPeAHAa; 7 — BHYTPEHHAA TPEMEHA; 8 — HEIpoBap
KODHA mMBa, 9 — GOKOBOH HempoBap; 10 — IPOMKOT,

Han6onee omacHHM AedeKTOM CBAPHOr0 MBA ABIAIOTCH TPEIIUHH,
KOTOpHEE MOryT o6pasoBaThCsA OPH UPE3MEPHO OHLICTPOM OCTHIBAHUH
OIBA WJIW MOBHIICHHOM CONEP’KAHUW YIIepoja WM CePsl B CBaPOYHOM
IPOBOJIOKe HIHW Meraixie TpyO. BechMa omaceH mempoBap KODHA IBA,
IoJIyJaomuiicss Jame BCero IPW HEJOCTATOTHOM 3a30pe MEKIY KpOM-
KaMH CBapHBaeMblX TPYO WJW OPH 3aBapKe MEPBOrO CJIOA DJIEKTPOOM
3aBHIMIEHHOr'0 j@amMerpa. DOKoBoOil memposap mBa, o0pasyomuiica
OpHY IJI0X0#l 3aYECTKE KPOMOK CBAPHBAEMHX TPy, Tamme ocuaabiser
OIOB, 0COOEHHO IpW GOABIONA TPOTHAMKEHHOCTH Hemposapa. Ilompesst
B OKOJIOMIOBHO# 30HE, 00pasyomuecs Opu 3aBHIIEHHON CHIE CBapOod-
HOT0 TOKA, ABIAIOTCH MeCTAMA KOHINEHTPAIWMA HANDAKEHUH U NOIKHEL
6uTh mopBaperu. Hemocratounoe ycmileAWe ImBa, BO3MOJKHOE W3-32
HEeaKKyPaTHOCTH CBapImka, oclabjiser mOB 3a CYeT YMeHLINEHHA
OJOIMANN CedeHHA. UpeaMepHOe YCHISHHE MIBA IO TOH jKe HmpWIHHE
YMeHBIIAST TOJIMUHY H30XANWOHHOTO MOKPHTHA M CO3JAeT YCIOBHA
IA IPOHUKHOBEHUS Ha rasompoBoj GAYHIAIMAX TOKOB W IOCIEYI0-
el KOpPO3UH.

OnuHOYHEIE MIAKOBHE BKIIOYCHHUA W FA30BHE TOPH, 00'bACHIEMEIE
IIOXOM 3aYMCTKON IIJIAaKAa MEKIY CIOAMH IIBA H HANWIHEM BJIATH HIN
Macja Ha KPOMKax Tpy0, HE3HAYATEIBHO CHHKAIOT MEeXaHHYECKMe
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CBOMCTBA WIBA, HO NENOYKH M CIUIONIHEE COTKH NMITAKOBHX BRIIOTCHMH
AJTE WOP MOTYT 3aMETHO CKA3aThCA HA IPOYHOCTH LIBA.

Hambosee HajiexHO BHABIOEHS CKPHTHX Je(QeKTOB CBAPHHX IMBOB
AOCTHTaeTCA HpHMEHeHMOM (H3WUeCKHX METONI0B KOHTPOIA: TaMMa-,
PEHTIeHO-, MATHATOTpa(UpPOBaHNeM I IPHMeHEHUEM YIbTPA3BYKa. JTh
METOJIEl KOHTPOJIA HE CBABAHHL ¢ PAasPYyMICHHEM CTHKOB M LO3BOIAIOT
OPOKOHTPONMPOBaTh Goxbmoe umciao mx. HommdgecTBo eTHKOB, mpo-
BepAeMHX (U3MYECKUME MeTofaMM, ykasamo B Taba. VII.2.

Tacuamma VII.2

MuBEnMaibEOe KOAMYECTB0 CBAPHRIX CTHRIKOB FOPOJCKUX
rasoupoBooB, HOJeKAMNX HpoBepke PusmIecRUMK
meropnamm, %

JlaBnenne, Krc/cm?

T'asonpoBogK
CBHIIIE CBHIIE CBRIIIE
R0 0,05 {09550 3] 3 mo 6 8

Hapy:xHEHe O0A3eMHES I BEYTPANEXOBHO

B KaHajax, amaMerpoM 50 MM m Gotee 5 10 50 100
Hapy:xabe Hal3eMHES, BHYTPANEXOBLS,
B I'PIl © B ;HEIHIX HoMax e e . OusmgecKIMI 2 2

MeTogaMd MOryT
He TIPOBEPATHCH

Craxg ra3ompoBOfOB HA HEPeXORAX HOJ KEIe3HONOPOKHEIMHE H
TPaMBAWHEIMHA JHHHAME, mop aBrofoporamu I m II wxaccom, depes
BOJHEE Operpajgsl W NPOKJAALBAEMEX B pafloHAaX TOPHEX BHPaGOTOK
mopaeskar 100%-Ho#t mposepre (PUSHUECKEME METOJAME HE3aBHCHMO
or mamiaenusa B HuX. IIpm o6mapyskeHME CTHKOB HEYIOBIETBODHTENE-
HOTO KadecTBa HIPOM3BOAAT LPOBEPKY YABOSHHOI'O KOJWYECTBA CTHI-
koB. Ecan m B pTOoM caydae oGHapyKuBaeTcs X0Ts GH OJiHH HEYXOB-
JeTBOPUTEJNBHEIA CTHEK, OHPOBEPAIOT BCE CTHKH, a CBApIIIKA OTCTpAa-
HAT 0T pa0OTH ¥ HAUPABIAAKT HA NEPEHOJTOTOBKY.

Iommmo ¢Qusmgecknx Meromos xomtpous 0,5% CTEIKOB BHpe-
3aI0TCA JJif IPOBEPKH MEXaHWYeCKWUMH WCIHITAaHWAME HA DPaspPHB #
sarmb. Creiku ra3ompoBofoB AuamMerpoM MeHee 50 MM MCHEITHIBAIOTCS
nennkroM (6e3 BHpPesKH 06pasmoB) HA PaspPHEB W CILIIOI(UEAHAE B KOJN-
gectBe 2% 0T YHCIA CTHIKOB, CBAPEHHBIX KAJKIBIM CBAPIIHKOM.

Iammarpaguaeckuii, peaTrenorpaguiecknii 71 yIsTpasByKoOBOM Me-
TOABI KOHTPOIA CBAPHBIX CTLIKOB. ['avMMarpadmpoBaHme OCHOBAHO HA
cBojicTBe raMMa-U3JIydeHHs DPAJHOAKTHBHHX H30TomoB (KoGanpra-60,
nesus-137, wpunan-192 u ap.) DpoHAKATH Yepes TOJILY MATEPUAIOB,
B TOM 9UOCle H 9epe3 Merajinl. VHTeHCHBHOCTH IPOXOKEHNA TaMMa-
H3/IydYeHHs YePe3 Takme medexTHEIE MecTa B MeTajlie mBa, KaK Tpe-
IMAHEI, IOPH, HEOPORAp ® Ip., 6yzmer Goiabme, 9eM Yepe3 MOHOJIUTHBIN
MeTaJ, W 3Ta PAZHHIA MOKer OHTH 3a(HKcEHpOBaHa HA DEHTTEHOB-
cKoit mnenxe. [ KOHTPOIA Ha CTHK EaKIafxBaoT mIeHky Tanos PT,
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PM, OPBO, momemenHyi0 B KacceTe U3 IioTHO# depHOUW OyMmard,
a C IPOTEBOLOJOKHON CTOPOHH YCTAHABIUBAIOT CBUHIOBHIM KOHTEH-
Hep C amuylo#t pagmoaxTuBHOrO m3ortoma (pme. VII.7, a). Ilocme
UOBOPOTA JUCKA KOHTeiiHepa HANPABIEHHHA NOTOK raMMa-W3JIyIeHHA
IPOHEKAET Yepe3 MeTalyl KOHTPOJIMPYEMOH YacTH CTHKA H IONAafaer
Ha PEHTreHOBCKYIO IIeHKY. IIposBiIeHEneM IIeHKN BHABIAIOTCA MECTa
1 xapaxTep fAedeKToB CBAPEHHOTO CTHIKA.

B coorsercteum ¢ Tpebosarmamu I'OCT 7512—69 npocseumpanume
CTHIKOB TaMMa-W3Jy4eHHeM OCYMECTBIACTCA 9€Pe3 [Be CTCHKH ra30-
IpoBoja, KAk mokasano Ha puc. VIL.7, 6. Ilpz srom amnyny ¢ msoro-
0OM CMEI[AI0T HapaJIeIbHO OCH Ta30HPOBONA B CTOPOHY OT HEIPO-
cBeudBaeMoil wacTH cTHKA. CTHIKE rasompoBOJOB 6OJBINOTO AEAMETpA

Puc. VII.7. IIpocBeynBaHue CTHKA IaMMa-U3JydeHHEM.

a — cXeMa HpOCBeYMBAHHA; 6 -— YJCTAHOBKA KOHTelHepa.
I — CTHIK; 2 — KACCeTa; 3 — NJIeHKa, 4 — aMIyJa C H30TONOM; 5 — KOHTeifHep.

UPOCBEYEBAIOT B HECKOJBLKO IPUEMOB ¢ pPA3IHYHHX TOWEK. 1Py6nI
MAJIOTO JEAMEeTPA NMPOCBeYUBAIOT B OJMH IpUeM, IPUYeM aMIyly pac-
[OJIaTal0T HOCKOJBKO B CTOPOHE, YTOOH 0BaJibHOE H300pasKeHme BCETO
CTHIKA& TPOENEPOBANIOCH HA IIISHKY, DPACHOJOKeHHYIO 3a TpPyOOil.

Ha cBapousHX CTeHEZAX IPEHCTABISETCA BO3MOKHEHM ILPOCBETHTD
32 OJHH IpHeM CTHKE TPY6 GOXbIIOTO gHaMeTPa 3a CYeT BBOJA CIENH-
TPHOT0 KOHTeiHepa ¢ aMOoyJdo#l ¢ OUCTAHNHOHHHKM YIPABICHEEM
HEeIIOCPeJiICTBEHHO BHYTPHh TPYOH. B wacrmHocTH, pyis 3TOrO MOSKeT
SHITH MCOOAB30BAH TamMMa-mederrTockon «Tpaccay, MO3BOMAIMUN OCY-
eCTBAATh KPYTOBOe IPOCBEYWBAHWE CTHIKOBHIX COefHHEHHH Tpylo-
IpoBOAOB AEamMerpoM ot 273 mo 1440 mM. Pagman@oHnas roJloBRA ero,
sapsAmeHHas IesnmeM-137, cmocoGHa mepeMelHaThCs BHYTPHE TPYGO-
OpoBOJa Ha CAaMOXOJHOHR Telie)kKe Ha paccrogHme 1o 32 M. Opmenra-
A5 TOTOKA TaMMa-H3JIyYeHWA OTHOCHTENBHO CBAPHOTO INBA ABTOMA-
THIeCKAS.

B saBucEMOCTE 0T MOIDHOCTH DPAAMOAKTHBHOH aMIIyJH, HHAMETPA
TpYGH H TONMMHBI CTeHKH SKCHO3UIWA raMMarpa@upoBaHOs MIBOB
cocrasiser oT 3 o 20 MuH, 4TO CO3HAET OMACHOCTE 00IydeHHA 0GCay-
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KEBAIOMEro NePCOHANa, OCOOEHHO IPH HEAKKYPATHOM o0pamenmm
¢ ammynoit. Bonee 6e30macHEIM MeTOOM SMBJIAETCA HIPOCBEYMBAHUE
CBAPHHX CTHKOB DEHTTCHOBCKEMY JyYaMH, NAIOMEe UeTKHE U TyB-
CTBUTEJABHEE CHEMKHA. [{JIA 5TOr0 CO3AHK MOPTATHBELE NePeIBIKEN
perTrenosckue anmapars TEmos PYII, PAIL, UPA n np., nossoxso-
Mge OCYIeCTBIATh OPOCBEYHBAHWE CTHIKOB CHADYKH 9€pe3 CTeHKy
TPYOH W ¢ BBOJOM amIapara BHYTPh TPYOH IJIA KPYTOBOIO HpocBe-
YWBAHUA CTHKA B OQUH NPHEM.

Marrurorpadgmuecknii MeTO KOHTPOIA CBAapHBIX MBOB. Merox
OCHOBAH HA CBOHWCTBE MATHATHOTO CHJIOBOTO NOTOKA OTKIOHATBCH
ot medeRTHHX MecT B Meranne mBa. OTHIOHAIOMAECH MaTHATHHE CI-
JIOBHIE JIMHOY BHIXOJAT HA MOBEPXHOCTH METAJIJa W CO3MAIOT IOJA pac-
CeMBAHWA MATHUTHOTO HOTOKA, KOTOPEE MOTyT OHTH 3aUKCHDOBAHH

[

ZHITHEN
V5% AR
117 = t\l\\\\

{1 oo 4
i ! i )

Pme..VII.8. Cxema Maraurorpaduaeckoro KOHTPOMA CTHKOB.

1 — deppoMArHMTHAS MJEHKA; 2 — OJICKTPOMATHHT; & — HMCTOYHHK DOCTOSEHOrO TOKaj
4 — TpeMAHA B KOHTDONHPYEMOM CTHKe; MMOYABCH: § — TDEMIWHHN, 6 — HelpoBapa, 7 —
CeTHE M3 Top,

Ha (eppoMarAuTHOL nuenke. HaskgoMy mederTy CTHEA COOTBETCTBYET
CBOE XapaKTepHOe HUMIYIbCHOE N300payKeHWe NOJA pPacCeHBAHHA.
Jlis KOHTPOIA CBAPHEIX CTHIKOB BTUM METOJOM CO3[AHH HAMATHAYH-
pajomume ycrpoiictea tmma IITHY m marmmrorpadmueckme pmederto-
crkousit MTH-1 m MJIY-2¥, umeromue BocupouwsBofsAmue yCTPOACTBa.

Hamarenumsaomee yCTPOACTBO HPEACTABISET COGOA BIEKTPOMAT-
HAT C ACTOIHTKOM HOCTOAHHAOTO TOKA HaupsiKeRmeM 3—12 B w cayKut
DA CO3[aHHS MATHHTHOTO CHJIOBOTO LOTOKA B KOHTDOIMPYEMOM
CTHIRE C IEJBI0 IOCAeLYIOMWSH peTHCTPANUR IoJedl ero pPacCeMBaHEA
#a ¢EeppOMAaTHUTHYI0 IJeHKY. Bocopomssopsimiee yceTpoHCTBO CO-
CTOUT ¥3 ICHTOHPOTAKEOTO MEXAHN3MA B 3JIEKTPOHHOIYyueBOH TPYyOKH,
HA 9KPaHe KOTOPO#l BOCHPOH3BONATCH MMOYIBCH Hojdeil paccemBaHAA
MATHATHOTO LIOTOKA.

Ha pumc. VII.8 cxemarnueck® mpeacTaBileHa Omepands 3aOBCH Ae-
dexToB CTHKA HA (ePPOMATHATHYIO IJIEHKY I UPHBEJEHE HEKOTODHE
AMOYIBCH OT Je(eKTOB, BOCUPOMSBOAWMEBIC Ha DKpaHe B3IeKTPOHHO-
aygesoil TpyOxn. CoBpeMeHHKe KOHCTPYKIME MarHETOTpaQUIECKHX
zegexrocxonoB, Hampmmep tmma MIY-2Y, moMmMo BMIYyJIBCHOTO
u306pajkeHEA BOCIPOM3BONAT W BHINMoe H306paskenme AefexTa
CTHKA.
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Marmurorpaumueckuit MeTO KOHTPOJS CBAPHKIX CTHIKOB IPOU3BO-
IWTEeNeH, SKOHOMAUeH ¥ Ge30IaceH, HO TPW TONMHUHAX CTEHOK TPYO
cepime 10 MM m npm rpy6oit 9enIyAuaTocTd CBAPHEX MBOB OH HE [aeT
moctaTouno Hanemepx pesyiabraroB. Ilosromy Tocroprexmapsop
CCCP TpeGyer, 4ro6H M3 BCeX KOHTPONUPYeMEX CTHKOB He Mernee 20 %
KOHTDOJUPOBAIACh HPOCBeYNBAHHEM TaMMa-uaiaydenmeM. s KOH-
TPOJIA CBAPHHX cOe[MHEHWH GOJBIION TOJMHAHE MoKeT GHTH IpHMe-
HeH MeTof yIbTPasBYKOBOX e()eKTOCKONNA, OCHOBRHHHIN Ha CHOCOO-
HOCTH YOpyruX 3BYKOBHIX KOJeO3HHH GONBIION YACTOTH HLPOHUKATH
B TOJNOY METajijia M OTpasKkarhbesd OoT HedeKTHHX BRA0geHmir. VMunyisc
OTPAKEHHOI'0 YIBTPA3BYKOBOTO Jyda PUKCHPYeTCHA HA DKpaAHe OCIHI-
norpada. OredecTBeHHEI® YAbTPa3BYKOBHE [e(PEKTOCKONE THIOB
Y3, AYK u gpyrue MpEMEHSIOTCA [JIA KOHTPOIS CBAPHHX CTHKOB
TOJICTOCTeHHHX TpyGomposogoB TOLI, penbcoB ¥ OPYraX KOHCTPYK-
ouit. Jins KOHTpONS CBADHEIX COe[WHEHH IOPONCKHUX Tas30IIPOBOJIOB
5TOT MeTOH HOKA He HalleJ NIMPOKOTe IPAMEHCHHS, TAK KAK, BEABIAA
Haamdme AedeKTa B IIBE, OH HE OmpefelNser XapakTep Aedexrta.

ITo pesyabraTaMm KOHTPOJIA PU3NICCKEMA METOJAME CBAPHEIE CTHRE
OpaKyoTCsa UpH HAJIWIHH:

a) TpeIuH JIOOHX PasMepoB W HAIPABJICHUIL;

0) HempoBapa Ho CEYEHHWIO INBA;

B) HeIpoBapa B KopHe mBa ray6ummoir Gomee 10%;

T) MJAKOBHX BRIIYEHHE pazmepoM mo riaybmme mBa Goumee 10%
WIN PACHONOMKEHHHLIX WeHoIKoidl mporsmKemmem Oosee 200 MM Ha
1 M mBa;

M) Ta30BHX HOpP, PACHOJOKEHHHX B BHfe NEINOYKH WM B BHJE
CKOILICHEA HA OTJENbHHX yd4acTKAaX MBA B KoamuecTse Oolee D Ha
1 cM? miomanmm mBa.

3a0paxkoBaHHHEHA CTHE HOMJIE;KAT BHPE3Ke, a NPH o6meil mpors-
SReHHOCTH NE(OeKTHHX YYAaCTKOB ¢ HEOpPOBapaM¥, IOPAMYA ¥ HLIaKO-
BRIME BRIIO4eHHAMEA MeHee 30% [JIMHEH CTHKA NONYCKAETCA BHPYOKA
TOJBKO feeKTHON YacTV CTHIKA ¢ UOcJeAyiomel 3aBapKOA W mOBTOP-
HEIM KOHTpoJeM (U3A4ecKEME METOZaMP BCEr'o CTHIKA.

MexarnuecKae MCOKTAHAS CBAPHEX COGANHEHNH ¢BA3AHH C BHPe3-
KO CTHIKOB, W IIO3TOMY STHM BHIOM KOHTpPOJS mpoBepaior amms 0,5%
BCEX CTHEKOB, CBADEHHHX [JYTOBO¥ WIM rasoBoill CBApKOH#, HO He Me-
Hee 1 CTHKa Ha RajKgoro CBapIUKa B Mecamn. JIf MeXaHWIECKHX
UCTHTAHWHA BHpPe3aeTcs HAUXY/INA D0 BHEMHeMY BHIY CTHK H H3
Hero B coorsercTenn ¢ TpeGosanmama I'OCT 699666 nsrorosasorcs
TpE 00pasma ¢ HeCHATHM YCHISHAEM Al HCOHTAHAA HA DA3PHB
u Tpu ofpasma co CHATHM YCUJICHWEM [Jis HCHHTAHAA Ha 3arud.

Pesynbratsl MeXxaHWUeCKAX HCIBITAHUN JOJKHB HOATBEPIHUTH, YTO
Opefiesl POYHOCTH CBAPHOTO COGAWHEHUA B CPefHEM He MEHEe HUAKHETO
mpejeia IPOYHOCTH OCHOBHOro Meraila TpyG, a yroax sarmba He
memee 120° mpm Bcex BHEAX SIEKTPORYTOBOH CBADKM W He MeHee
100° — upm rasoBoil cBapKe. Pe3ylbTaTH MeXaHHIECKUX HCIOHITAHEH
OLpeNeNalTcA KAK cpefgHee apaMeTHUecKoe IO JAHEKM HCIOHTAHAA
Tpex ofpasmoBs, eCld AONYCKaeMble OTKJIOHEHWA MOKasaTeldeil B cro-
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PORY YMeHBINCHWA JJIA OTAEIBHEIX 00pasmoB He HpeBecminm 10% kax
[0 Hpesiely MPOYHOCTH, TaKk U mo TpebyemoMy yray sarmGa. Ilpm mo-
Y9N HEYAOBIETBOPUTENbHEIX Pe3yIbTATOB 10 KaKoMy-TuGo BETy
WCIHTAHAA MPOU3BOJATCA NOBTOPHASR IPOBEPKA HA YABOCHHOM KOJIH-
decTBe CTHKOB. B ciyuae o0mapymeHHsA HIpPH 3TOM XOTA GH OZHOrO
HEeYAOBIETBOPATEIBHOIO CTHKA (HU3WIeCKAMH MeTOJAaMH KOHTPOJIA
IPOBEPSIOTCS BC® CTHKY, BHIONHEHHHE CBAapI[AKOM Ha o6bexTe,
a CBAPMMK OT PaGOTH OTCTPAHSETCA W HANOPABIAETCH Ha Hepenof-
TOTOBKY.

HomTponbHKe CTHKEH Ta30IpOBOJOB AUHAMETPOM [0 75 MM WMCIHITH-
BAIOTCA CO CHATHIM yCHJIeHHeM HA CILIIOMUBaHme. PesyabraTH Hcns-
TAaHA# CUMTAITCA MOJOKATENbHEMH, €CJIH BeJIMUYNHA IIPOCBETA MEKIY
CTeHKaMH TPYOH IpH NoABJICHEE HePBo#l TpemmEH Gynmer He Goxee
TpexX TOJINAA CTEHKH TPYOH A TPYO ¢ YCHOBHEIM [HAMETPOM o
50 MM 7 He Gojiee 4eTHIpeX TOJINUH CTeHKH TPYGH HIA TPYO ¢ yCloB-
HEIM prAametpoM Gosiee 50 mo 75 MMm.

ITpomecc mpomsBojcTBa CBAPOYHHIX PAGOT HA CTPOSAIMEMCA Taso-
OPOBOJE, & TAK/Ke PEe3YIBTATH KOHTPOJs KAa4ecTBA CBARPOUHHX pabor
(UKRCEPYIOTCH CTPOMTENBHO-MOHTAKHOE OpPraHm3amueil B CBAPOYHBIX
KYypHaJIax H Ha CBADOYHHX CXeMax.
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I'maBa VIII

damuTa rasonpoBOOB
0T KOppo3nu

§ VIIL.1. CymuocTs KOPPOSHOHHBIX LIPOLECCOB

Fopposmeit MeranioB HA3HBAETCSH HNOCTEIEHHOE pa3pPyIMIEHHe WX
HOBEPXHOCTH LOJ XWMHUIECKAM ¥ DIEKTPOXEMAYIECKHAM BO3melcTBHEM
OKpysRaomeil cpegsl. BHyTpeHHEMe HOBEpPXHOCTH CTAJIBHHX Ta30IpPo-
BOZOB MOTYT IOABEPTATHCA XIMIUICCKON KOPPOSHH PN HEJOCTATOTHOH
OYUCTKEe Fa3a OT KACIOPOAA, BIATH, CEPOBOAOPONA H NPYIAX ArpeccHB-
HHX KOMIOHEHTOB, a HHOT/]A W OT BO3JEUCTBHA BOJH, OCTABIIEHCS
B Ta3oUmpoBoJie IOCIE CTPOHMTENbeTBA. HapysKAbe NOBEPXHOCTH MOI-
36MHBIX CTAJIBHEX Ta30IPOBOXOB WOjBEpralorcs (ojiee OMACHON MOY-
BeHHOH KOPPO3WH, BHI3HBaeMOH BJIEKTPOXHEMHYECKHM BO3HeficTBHEM
OKPY/RAIOMEro TPYHTA H OJYKIAOIMAX TOKOB.

Ilousennas Koppo3us 06yCIOBICHA HANWYKEM B IPYHTEe BIATH, CO-
Jde#, KACIOT, MIeJoYell, KHECIOPO7a, & TAKMKe HEeOJZHODPOTHOCTHIO Me-
Talllla, CO3NAIINAX YCIAOBHA IS BOSHOKHOBOHNA HA MOBEPXHOCTH I'a-
30IPOBOJA TAJbBAHWMISCKUX BIIEMOHTOB, BHI3HBAKLINX KOPPO3HIO
MeTalljia HA AHONHHX YYAaCTKaX. YCIOBHA 00PAa30BAHUS TAKHX Talb-
BAHMYECKOX 9JIOMEHTOB MOKHO IOSCHWTH npmMmepamd. Kcnm B amex-
TPOJINT, HAIPEMEpP MOAKHCIEHHYI0O BOLY, IIOMECTHTH [BA DIEKTPOIA,
OAWH W3 NUHKA, a gpyro# ms xemesa (pme. VIII.4, a), w coepmentn
UX BHeIIHEH IeIbi0, TO B 00Pa30BaBmIeiiCs 3AMKHYTO! 2IeKTPUIeCKOM
HeIn TUWHKOBHI 9JIEKTPON NOJSPU3YeTCs AHONHO, a IKeJIe3HbH —
KarogHo. Bo BHemmHeil men# Tox moreder oT Karoma (--) k amoxy (—),
a B 9JIeKTpojmTe HA0GOPOT — OT aHoma K Karomy. Ha amome Gymer
IPOUCXOJATHh BHIEOC WOHOB METAJJIA B HIEKTDPOIHT, COIPOBOMKIAI-
muiicA paspymeHmeM aHOMa, a HA Karofe Nofiger mpomecc Boccrta-
HOBIEHNA U3 3MEKTPOJATA BOROPOLA M KHCIOPOAa, He BHBHBAIMWIL
PaspylIeHES MeTaia. AHANOIAYHO H3 [BYX #KeJIeSHEIX DJIEKTPOIOB
aHOHO OYAYT HOJAPHU30BATHCA: DIEKTPOJ, ¢ HAPYIICHHON HAKIENOM
HJIM HACeYKOM CTpYyRTypoit meranna (cM. puc. VIII.4, 6); smerrpos,
HAXOJAIMUACA B 9JIEKTpoJuTe Oojee BHICOKOH KOHNEHTPANAW (CM.
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puc. VIIL.1, ¢) mam MeHee oMEIBaeMeti kacIopomoM (car. pue. VIIL.A4 2).
PazimuHas HONAPHBANAA OJEHAKOBHX METAILIOB GYNEeT BH3HBATHOS
¥ PANIOM APYTHX OPAYYH: CTeNeHbI0 MePOXOBATOCTH, KPABUSHE H T, 1.
I9TH JKe IIPOMECCEH MMEOT MECT0 M HA MOBEPXHOCTH METajliia Ta3o-
npoBoja, Haxoxdgmerocs B rpyHre. Hampmmep, mpm manmumamm ma

Puc. VIIIi.4. Tloxapusanus 3JIeMEHTOB.

@ — NIpE DAa3HHIX MeTawIax; 6 — OpA CTPYKTYDHOH HeOoNHOPOAHOCTH; s — NPH He-
ORHODORHOCTH BIEKTPONMTA 10 COCraBY W KOHLEHTPalud, 2z — IPH DPa3IAgHOH
CTeIEHA aspandan.,

DOBEPXHOCTH MeTANIA razompoBoga mapamumusl (pme. VIII.2) yaactox
ee IONAPHU3YeTCA AQHOJAHO, & COCEJHWI HEMOBPEKACHHHEH YIACTOK
moJIApPU3yeTca KaTomHo. B oOpasomaBmmeiica rajbBaHWueckoidl mape
0 MeTaJily TPYOH Kak IO BHEIIHEH
end TOK IOTeYeT OT KATOAA K AHOAY,
a B DJEKTPOJIBTe IPYHTA OH HOTEYeT
OT aHOAA K KATOAY, BHISHBAA AHO[HOE
pacTBOpeHHe CTANW, T. €. B TouKe A
MeTaJjl OyueT paspymaTshed.

Ilpn ¢usmxo-xmMmaecKo# m MEKpPO-
CTPYKTYPHOH HEOJHOPONHOCTH METAJIa
Ha eTO0 HOBEPXHOCTH 06pasyoTcsa MAKPO-
KopposuouHLie maps. HeogHOPORHOCTH  pye. VIII.2. Cxema o6pasosa-
(PEBMKO-XMMAYECKAX CBOWCTB TPYHTA HAA TAIbBAHMYECKOH HADH HA
Ha OTAENBHEX YYaCcTKax TpPacCsl raso- TDOBGPXHOCTH Tra3ompoBOAA.
WPOBOJA BEI3EIBACT 00PA30BAHNE HA HEM I — IDYHT; ¢ — LApanmna; 3 — CTeH-

w Ka TPYOH; 4 — BHYTPEHHAA HOJI0CTH
MaKPOKOPPO3HOHHKX MAp JINHOWM B  1pylw; 5 — HeNOBDEHOeHHNA yda-
DeCATKA W coTHE MeTpoB. Hopposmom- CTOK.
Hble PA3pyMIeHOS IJI0X0 WMB0JIAPOBAH-
HHX YYACTKOB CTAJbHBIX [a30IPOBOJOB IPH IOYBeHHOH KOPpPO3HH
HOCAT HHOTAA /0BOJLHO PABHOMEDHHH Xapaxrep, HO Hepegko o00-
Pa3yoTCsa KaBePHH ¥ TIYOOKHe PaKOBUHEL.

Hopposreit 6ay:KparomuMm TOKaMy HA3HBaeTCsA 3JIeKTpOXHMHAYe-
CKOe pAa3pymieHme MeTANIA TpPpYGOUpPOBOJA, BHI3BAHHOE NeACTBUEM
yTeUeR HOCTOAHHOTO TOKA C PENbCOB JIEKTPHPANAPOBAHHOTO TPAHC-
mopra (TpaMBas, MeTPOIOJNTEHA, DJIEKTPAQUIUPOBAHHHX KeJe3HLIX
mopor). IlocroAHHEe TOKH, BO3BPAIIAIOIIEECA OO PeIbcaM K OTPHEA-
TeJBHOM IMAHE THTCOBOH MOACTAHIAN, W3-3d HECOBEPIICHCTBA M30JATHY
PeNibCoB OT 36eMJIH W HAPYOIeHWsA KOHTAKTOB HA CTHIKAX PeJIbCOB
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YacTHYHO CTEKAIT B IPyHT. ITH OIyKAaoIue TOKH uYepes3 NOBpe-
JKIeHOA W30JSMUHOHHOI0 HNOKDPHTHAA HONANAIOT HA TA30IPOBOIHL, SIOK-
TPAYECKOe CONPOTHBJICHNE KOTODHX BHAUATEJIBHO HIKE CONPOTHB-
JeHHsA OKpy:;kalomero umx rpyara. Ha yuacrrax npuGamsxeHHA raso-
OPOBOMOB K TATOBHIM IOACTAHIWAM B OTCACHBAIOIAM IyHKTaMm Giys-
MAOmEe TOKHA CTeRAI0T ¢ FasompoBofa depes3 IPYHT OGPATHO B Pelib-
COBYI0 Iiemb.

B 30Ee BX0ga Gy IAIOMEX TOKOB Ta30HPOBOJ WONSAPU3YeTCA Ka-
TOJNHO, a B 30He BHX0J[a — aHOgHO. llociiegHee compoBoKmaeTCA CO-
CpemoTOYeHHHIM paspymenueM Merakna. llomagasze Gay:Kmaomux
TOKOB ¢ TPaMBailHOrO IIyTH HA Fa30HPOBOJ] CXeMATHYECKH IPeACTaB-
IeHo ma pme. VIII.3.
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Pmc. VIII.3. Cxema pgsuskeHud OXy:KmaomuX TOKOB C TpaMBaii-
_ HOTO OYTH HA TasompoBOf.

1 — penbcoBHIE DyTh; 2 — ra3onpoBof; A — aHOmHAA 30HA; K — KaTOgHAA
soHa; TII — TAroBas NOXCTAHIHA,

Hopposua GnympaomuoMu TOKaMy omacHee IMOYBEHHOH KOPPO3HH,
TaK KaK CTEKaHHe TOKOB C QHOJHEIX YIACTKOB COIPOBOKIAETCA MECT-
HEM Pa3pyMeHAEM METALIa B BHAE IIyOOKAX KaBePH W JaMe CKBO3-
HHX orBepcTuit. C yBeAWYEHWEM CHIBI TOKA, CTEKAIOIET0 ¢ eUHHEITH
DOBEPXHOCTH ra30mPOBOJA, CKOPOCTE KOPPO3HH Bo3pacTaer. V3BecTHE
clyJau CKBO3HOH KOPPO3HM Ia3odpoOBOAOB B TeUeHHEe HECKOJIBKHAX
MeCAIes HOCHe 3aBepIIeHAA HX CTPOMTelhCTBA.

§ VIIL.2. Kopposumonsas aKTHBHOCTHL T'PYHTOB
¥ 3jIeKTpHYecKAe H3MePenus

Jas pemeHns Bompoca o ¢cuocoGax 3amUTH rasoOmpPOBOAOB OT KOP-
PO3UE OUPEAENAINT KOPPOSHOHHYID AaKTHBHOCTH TPYHTOB M XapaKTep
pacupocTpaHeHns OJYKHAIEX TOKOB HA Tpacce Ta3ompoOBOJA.
Hoppoawonnas akToBHOCTH TPYHTOB 3aBHCHT OT HX COCTABA, BIAMKHO-
CTH, V/EJbHOT0 OMHWYECKOr0 COIPOTHBJICHUA, NpWYeM NOCHefHEe
ABNAETCS ONHAM W3 XapaKTePHHX HIOKasarele#l, o KoTOpPOMY IpH-
HATO ONEHWBATH KOPPOSWOHHYI AKTHBHOCTh. [{pyrmm KpurTepmeM
cumTAl0T TOTePI0 MAcCH 3TAJOHHOIO CTAXBHOrO ofpasma 3a cder
KOPPO3HE B HCCIETyeMOM I'DYHTE.

KopposuoHHY0 aKTHBHOCTH I'PYHTOB OIDENENAI0T HOJEBHM WIn
1a6opaTopHEIM MeTOAAMH. B ocHOBY mHosieBoTo MeTofa IIOJIOIKEHO
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H3MepeHHe Y/IENBHOr0 BISKTPAIECKOT0 CONPOTHBICHAA T'PYHTOB Ha
Tpacce rasomposoja ueped wxammsie 100—200 M. Hus sroit mesm
ACHOJB3YIOT HeTHPeX2IeKTPOAHEE YCTAHOBKA ¢ NPHGOPAME THmOB
MC-08 w OII-1 maum ABYX3JIEKTPONHYI0 YCTAHOBKY IIOYBEHHOTO OM-
merpa. [Ipuanmn geficTBASA STEX YCTAHOBOK 3AKIIOYAETCS B IIPOIYCKa-
HOHN HOCTOSHHOTO TOKA MEMKAY 3JIeKTPOJIAME, HOMEINEHHEEIME B MCCIIe-
KyeMsiit TPYHT HA HEKOTODOM DPAacCTOAHUE APYT oT Apyra. ®urcmpye-
MBHE OpPH ITOM 3HA4YEHHSA CHWIH W HAOPS/KeHHs TOKA Ha YCTAHOBKe
H03BOJAIT ONPeAelnTh o 3akoHY OMa BIeKTPHIECKOe CONPOTHBIe-
HAe rpyETa. llpmEnwoaansEag
cXeMa M3MEPEeHHA YHeIBHOTO COMpo-
TOBJEHAA TPYHTA ¢ MOMOMBIO [BYX-
9NeKTPONHOR YCTAHOBKH IIPENCTaB-

4~

Puc. VIII.4. Cxema uamepemua Puc. VIIL.5. Ompegenenue KOpposuoH-
YASALHOTO COMPOTHBICHUA  HOW AKTUBHOCTM TIPYHTA NO METOXY
IpyHTA. moTEPH MAaccH CTaHXAPTHOTO 06pasma.
1 — DNEKTPOR KATORHMIA; 2 — MCTO9- 1 — U30JATOP; 2 — TPYOKa; 3 — IPYHT; 4 —
HHK DOOCTOAHHOIO TOKa; 3 — BOJBT- BOJIBTMETD; 5§ — MCTOYHHK NOCTOAHHOIrO TOKA.
MeTp; 4 — aMIepPMeTD; § — BIMEKTPON
aHOOHBIA.

nena ga pumc. VIII.4. [lnsa maGoparopHoro ompeneideHns KOPPO3HOH-
HOH aKTHBHOCTA TPYHTOB HA Tpacce TrajonpoBofa ¢ TIIYyOHHE ero
3ajlojkenus deped kaskgeie o0—100 M orGmparor mpobe TpPyHTA.
IIpocymennyo upu Temmepartype e 6oxee 105° C mpoby pasmenpuaor,
OPOCemBAIOT 4epe3 CHTO, 3aCHIAT B CTANBHYI OAaHKY AHaMeTPOM
80 MM m Bmicoroit 110 MM W YBI@KHAIOT X0 HOJHOTO HACHIIEHHA
(pme. VIII.5). Ilepen 3acwukoit rpyHTa B GAHKE HA AWBJIEKTPHIECKOR
0IOpe pasMeAIT OYHINEHHYI W B3BemeHHYI ¢ TogHocThio xo 0,1 r
cranpHylo TpyOry nmaMerpom 19 mm m mamHo#i 100 MM. 3aTeM K TpyOKe
1 GaHKe HMOJKIIYAIT HCTOYHHK MOCTOSHHOTO TOKA HANpPsKeHHeM 6 B
#a 24 u. Ilo weredeHEM YKazaHHOTO CPOKA TPYGRY, SABJIABIIYIOCH
B 3JIeKTPUYECKON IemW aHOJOM, BHHMMAKT W3 TPYHTA, THIATE]bHO
0YMIMAIOT OT HPOLYKTOB KOPPOSWH W B3BEIIMBAIOT ¢ TOYHOCTBIO J(O
0,4 r. Hparepun omeHKE KOPPO3IMOHHON AKTWBHOCTH [PYHTOB YKa-
33aHHKEIME MeTOJAMU mpueefenw B TabGu. VIII.1.

Onpepenenne xapakTepa pPacmpOCTPAHEHUA GIYKJAIOMHAX TOKOB
B TOPOJICKEX YCIOBHAX HPH CIOKHON KOH(PUIrypamul ra3oBhX CeTeH,
CMeJKHEIX TPYGoIpoBOfoB, Kabeleil W pelbGOB JIEKTPOTPAHCIOPTA
ABIASTCA CIOKHOM 3afadeir. Pemaercs oHa mpoBefieHMEM KOMILIEKCa

149



Ta6mxmunma VIILA
KopposnoHBas aKTHBHOCTH TPYHTOB

Y RelbHOE

CONDOTHBIE- Morepa OPUEHTHPOBOTHAS
HEE I'PYHTa, MaCCh Hoppo3HORHasA AKTHBHOCTH XapaKTepMCTUKA TPYHTOB
oM M obpaszna, r

Boxee 100 Ho 1 Husxran Ilecuanme, CyIrJIHHACTHE
20—100 1—2 Cpenasda T'npawncTae, Oegaue YepHO-
3eMHEIe
10—20 2—3 Tlopnmernasn WsBecTroBHe, GoraThe Tep-
HOBEMHLIS
5—10 3—6 Bricokasa 3ammakoBaEBbe, BaMyCo-
peHHEe
Meree 5 Bonee 6 |BecbMa BHCOKAA TopdarmcTre

SIEKTPHYECKUX M3MEPEHUH, OCYINECTBJISIeMHX B [Ba 9Talla: B MEOPHON
UPOEKTHPOBAHAA Ta30IPOBOAA H HOCHe YKJIAJKH ero B TPYHT.

Ilpu mpoekTHpoBaHAE Ta30MPOBOMIA BEIABIAITCA: CpPexHee yuelb-
HOE COIPOTHBIEHAE T'PYHTA BJIOJbH TPACCH Ia30IpoBOJia, PACHOIOKe-
HEE Ta300POBOJA OTHOCHTEJIBHO HCTOYHEKOB ONY:RIAIMUX TOKOB,
AIEKTPHISCKAC IMOTEHIAAJK CMEMHEIX IMON36MHEIX COOPYIKEHHHA OTHO-
CHTEeJNBHO TPYHTA M PEIBECOB DIEGKTPOTPAHCHOpPTA. ITH CBeNeHHA,
HOIOJHEHHKE AANHKEME O BULE W30JANKOHHOT0 HOKPHTHS Ia30Ipo-
BO/Ia W 00 9/MEeKTPHYECKOM COIPOTUBICHHE 1 KM rasomposoja, H0O3BO-
NAI0T OHPENeNNTh THO W TONMAHY H30IASHUOHHOTO MOKPHTHA Taso-
IPOBOMIA, HPEIYyCMOTPeTh PA3SMEMEeHWe KOHTPOJBHHIX IYHKTOB JLId
3amMepa DOTeHIWAJOB TrA30MPOBOA, HAMETHTH YBIH [ePEeCOUeHUs
rasompoBOfia ¢ PEeJLCOBHIMA IYTAMH JJIeKTPOTPAHCIOPTA M paspado-
Tarh KOHCTPYKOWHA JTHX V3J0B, 3aOpPOEKTUPOBATH BICKTPUIECKUE
CpeicTBA 3AmWTH, JaTh OPeABADHTENAbHHE PEOKOMEHNANNYM O THILS
¥ MecTe YCTAHOBOK DJICKTPO3AMWTHL HA BCEM Ta3ompoOBOje W OIpeje-
BT OPHCHTHPOBOYHEE O0BEeMH M ¢TOMMOCTH paboT IO BamiATe raso-
OpoBOJa 0T KOPpPO3HM.

Ilocite yrmagxm razonpoBoja B IPYHT W €T0 3aCHIKH HA HEM IIPO-
I3BOIAT OCHOBHOM KOMIVIGKC SIEKTPUYECKEX W3MEPEHHH C Ielblo
oIpefeNeHns [AeHMCTBHTENBHEX 3JIEKTPAYCCKAX IOTEHOHAJOB Ta30-
OPOBOJia OTHOCHTENHHO I'PYHTA, PEIBCOB DIEKTPOTPAHCOOPTA H CO-
CemHAX MeTALIMYeCKWX COOPY/KeHWH, a TAKMAKe OIpelellaioT BeJIRYnHy
U HanpasjeHWe GIYRAAMAX TOKOB, IPOTEKAIONMHUX HO Ia3olXPOBOLRY.

3aMepH DOTEH[AAJI0B Aa30MpPOBOJ — 36MIS IPOH3BOJAT BHICOKO-
OMHBIME BOJBTMETPAMH IJIH CAMONMMYmuME Hpubopamm. [Ipm mame-
PEHEAX HONOKHUTENBHY RKjAeMMY HprbGopa HOXKIIYAIOT K rasomnpo-
BOIY, & OTPUIATEABHYI0 — K JJIeKTPOAY cpaBHeBHsa. [lia mogrmrode-
HESA [pubopa K ra3ompOBOAY KCHOIB3YIOT KOHTPOJBHEE IIYHKTH
{cm. pme. IV.11), a Taxike THAPOSATBOPH, 3ARABEIKKH, Ia30NPOBONLI
I'PII, ysas [OMOBHIX BBOJOB, a WHOIJA ¥ CHEIHANBHO OTKPHTHIC
mypdaMi yYacTKH rasolposopa. MepgHocylbgaTHEE HEIONAPHIYIO-
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muecA SAEKTPOAL CPAaBHEHHA pPAa3MellalT B TPYHTe, B CHOEIWANBHO
BHPHTHX HeJaJeKO OT IasoNpoBosia nymKax. Ilpm orcyrcrmm Megmo-
CYABQATHHX DIEKTPOJIOB NPHMEHAIOT U CTANBHLE, 3a0HBasA HX B TPYHT
mHa ray6omay 10—15 cM, HO OHE 3a cYeT COOCTBOHEON NONApHsaNHE
HECKOJNBKO WMCKA’Kal0T [EeMCTBUTENBLHOE 3HAYCHME 3aAMEPAGMEIX 1IO-
TEHTHAAJOB.

Wsmepenne moTeEnuajioB TasompoBOY — 36MIA B KaiKAOH Touxe
IJIATCA HECKOJIBKO MEHYT ¢ METePBANaMA MERY 3allECAMNA MoKa3anmi
npubopa 5 cer. Ilo ¢mrcnpyeMrM B KypHAle peayabraraM H3Mepe-
HOf OmpemeldAIoT CpPefHME 3HAUEHHWH MOJOKHTEABHLIX M OTPHIATENH-
HEIX IOTEHIHAJOB Ta3oHpPOBOAA H HO HAM CTPOAT NOTeHIHAIBHYIO
muarpammy rasoumposoga (puc. VIII.6). Ha yuacrxkax karommo# 30mmI
OmACHOCTH BIGKTPOKOPPOZHH OTCYTCTBYeT, a B aHOJHOHU 30He TaKasg

AHOCHAA I0HQ

)
12 3 4

Toyry same,
Kamograsa 30Ha ha

Puc. VIII.6. IloreEnmanbHasa pmarpaMma rasompoBofa.

flomenyuan, 6

OHaCHOCTh WMMeeTCH, W HPATOM B TeM Gonpmedl crTemeHW, ¥eM BHIIO
DOJIOKUTENBHLM [MOTeHNWAJ TI'a30mPOBOAA OTHOCUTENBHO TPYHTA.
Npr asoxrom morermmane ot 0,1 no 0,5 B yie B mepBHi rof sKCILIya-
TAIMA TIas30mPoBOJia HE0GX0AuUMO 00eCHeYdTh er0 DIeKTPUYCCKYIO
3aIMUTY, & IPU aHOKHOM IoTeHmHaNe Gonee 0,5 B Takasa samnuTa JOIKHEA
OHITH OCYIIECTBIEGHA JI0 CHAYM Taz0mPOBOAA B DKCIUIyaTalHio, HO HE
mo3gHee deM uepe3 6 MecAIeR IOCHe OKOHYAHWSA er0 CTPOMTEeNBLCTBA.

Ha ywacrxax amopHOii monlfgpumsanum rasompoBOfa HPOBOXATCH
MOIONHATEIbHEE U3MOPEHHA IOTeHHAN0B Ia30HPOBONA OTHOCHTEIH-
HO PeJBCOB HIEKTPOTPAHCIOPTA M CMEIKHEX MeTaJLIHIECKUX COOPYIKe-
Huii, KOTOpPEE NPOH3BONATCA AHAJOFWIHO M3MEPEHHSAM MOTEHIIHANOB
rasonpoBOj — 3emis. VaMepenre HampaBleHHS W BEIHIUHHL GIy:K-
JA0IMEero TOKA, MPOTEKAIOMero 0 Tas0IPOBOY, IPOBOJAT IPH IOMO-
my MAJLIMBOJBTMeTPa, KIEMMH KOTODOTO HOAKNIYAKT K ABYM
HOCTYIHEIM TOYKAM Ta30MpOBOAA C DPACCTOSIHMEM MEKAy HEMH He
6omee 100—200 m. Crpenxa mpmbopa OTKIOHAETCA B CTOPOHY TOUKH
¢ 6olee BHCOKRUM NOTeHNHAJIOM, CJEOBATeJBHO, TOK TedeT OT Hee
K TOYKe ¢ MeHee BHICOKMM IOTeHIWasioM. Benmwumma ToKa, MpOTEKal0-
mero mo rasonpoBomy, a,

I=U/R,

roe U — mageHHme HANDPSKeHHSI HA ydacTke, B; R — compoTHBieHUe

yJacTHa, OM.
L

R=p a5
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Ijie 0 — YJenbHOe CONPOTHBJIeHHe TasompoBofa, OM-MM3/M (mis
craipEEX Tasomposouos p = 0,13 + 0,44 om-mm2/m); L — pamma
ydactka, M; D — BEYTpPEHHHI AmaMeTp rasomposoma, MM; 0 — TOI-
IMAHA CTEHKH ra30mpOBONA, MM.

Ha ocmoBampmm mamHbX 0 KOPPO3MOHHO# AKTHBHOCTU I'PYHTOB K
Pe3yILTATOB SIEKTPOM3MePeHMHE Ha Tpacce pelaerca BOIPOC O 3a-
ImATe Ta30mpOBOAa OT KOPPO3UH IIACCHBHEIME CPeNCTBAME B BHJE
IPOTHBOKOPPO3UOHHKX IOKPHTHA ¥ AKTHBHEIMH 9JIeKTPHYCCKUMHE
cpemcrBamu. B moclegmeM ciaydae HOJKHO OHTH NDPHHATO peIICHHE
0 KOMIUIGKCHOH BJIeKTPHYeCKOR BalfUTe Ta30OpOBOAA M CMEKHBIX
MeTAJIMIECKAX NOA36MHEX COOpY:KeHmil (BOZOIPOBOAA, TEILIOHpO-
BO/(a, OCBHHIOBAHHHX Kaleimeii m fAp.), TaK Kak SJEKTPO3amATA
OJZHOTO TAa30IPOBOAA MOJKeT OTPHIATeJbHO NOBIHATHL HA ApYyTHe
COOpY;KeHHS.

§ VIIL3. IIpormBoROppO3HOHHBIE IOKPHITHA

B cootsercrBum ¢ «IIpaBmiaMu samuTs HOT3eMHEEX METANIAYECKAX
coopyenuit or ropposmmy CH 266—63 m CHull III — B.6.1—62
BCe CTAQJIBbHEIC Ta30IPOBONLI, YKIAKHBAEGMEE B PPYHT, HOJKHL HMETH
OpPOTHBOKOPPO3AOEHYI0 W30MANHI0, COOTBETCTBYIOIYI KOPPO3HOH-
HO#l aRTHBHOCTH TpyHTAa. lIORDHTHA MOMKHH OBTH [HIIEKTPHIE-
CKAMH, BONOHENDOHUIAEMBIMH, XAMUYECKH WHEPTHHIMH II0 OTHOINE-
HUI0 K CTAJN W TPYHTY, OPOYHBIMA M DIACTHYHEIME, ¢ XOpOoImeH mpu-
JMNAaeMOCTRI0 K TPy0Oe, MOHOAHMTHEIMA ¥ OTHOPORHBIMU. Hpome Toro,
HOKPHITASL JOJKHBL BHIOIHATECH N0 BO3MOMKHOCTH u3 HemedHmuT-
HBIX JIeMIeBBIX MATEPUAJIOB. ITHM TPeGOBAHMAM O0TBEIAOT M30IANAOH-
HEle MOKPHTHA Ha OHTYMHON OCHOBe HJIH IIACTMACCOBEE HOPMAaJIbHOTO,
YCUIEeHHOT0 HIM BeChbMa VCHIGHHOTO THIOB. PacHpocTpaneHEHBIMA
ABIATCA OMTYMHBIC IOKDHITHSA, aPMHPOBAHELIE T'UAPOW30J0M, GpH-
30JI0M H CTEKJOTKAHBI. Taxoe MOKPHTHE COCTOUT W3 OHTYMHOI
IPYHTOBKH, OUTYMHOH HJIH pPe3HHOOMTYMHOH MAaCTHKM, apMHPYOMHIX
MaTepHajiOB W 3aIAMame# 06epTkE H3 Kpadr-Oymar:.

Tpynroska, HaHOCHMAsA HA OUMMIEHHYIO TPYOY, H0JKHa 06ecIeTnTs
X0POmYI0 HPWINOAEMOCTE W30JIANHOHHOTO HORPHTHA K Tpybe. OHa
OPUTOTOBIAETCA W3 HedraHoro 6uryma maprm [V, pacTBOpeHHOrO
B HeSTHJIUDPOBAHHOM aBTOMOOWIBHOM WJHA AaBHAUOHHOM OeH3uHE
B coorHOomeHdn 1 : 3 mo oGvemy mmu 1 :2,5 mo macce. Burymmasa
MaCTHKA, ABIAIOMAACI OCHOBOW HIONAMHOHHOTO MOKDHTHSM, MPUTO-
TOBIAETCA HW3 HePTAHOTO WA CTPOUTENBHOr0 OmrymMa Mmaprum [V
¢ moGaBleHWeM W3MelRYeHHEIX HANOJHATeIeHd (pesHHOBO KpOINKH,
U3BECTHAKA, ac0ecTOBOM KpOIIKWA HWIA JP.), NOBHINAIMAX MeXaHu-
9eCKMe CBOACTBA MACTHKH.

IIpm orcyrcreum 6mryma mapkd [V MOMKHO HOPHMEHATH CMeCh OH-
tymos Mapox III u V B coorromenuu 1 : 1. Ilns momummenns Tem-
meparyps pasMArdeHHs ¥ NHOBHIMIEHWA IIACTHYHOCTA MACTHKH 3H-
Moli B Hee jaoGamisor mo 5% maactuduraropa (oceporo HMIH 3e-
JeHoro maciua, Jakoiina u mp.).
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Jns yBeluueHAA TONMUEE U NPOYHOCTH ASOIHPYIOMEro DORPHITAS
MEK1y CTOAMU OGHTYMHON MACTHKE [eNaloTCA yCHIMBAKIHE 0GepTKH.
MarepuaZioM miag HAX CHYRKAT: THAPOU30I — [IHHHOBOIOKHMCTLIR
acOecTOBHI KapTOH, NMPONUTAHHHIN OHTYMOM; GPH30X — DYXOHHEA
MaTepHal H3 cMec 6HTYMa, APO6Ienoll BYTKaHH3APOBAHHON DE3HHEL,
acbecToBOil KPOmMKM H IJacTH@UKATOpa; CTEKIOTKAHD — IPOUHELH,
OTHECTOWKHMA XONCT M3 HETKAHOT'O CTERIOBONOKHA, CKpPEILIEHHOTO
CHHTETHYCCKUME CMoOJaMd. JamMumalman o0epTra, HaKIajHBaeMas
Ha IIocHeNHUI CJ0X Tropgdell MAacCTHKH, BHIIOIHAeTCH U3 Kpagr-
OyMaru W IpeNHASHAYACTCHA A 3aMHUTH M30JAAOAA OT CONHEUHEIX
IyYell, pacTeKaHUs W OT IOBPeKNEHWH HPH CTPOUTENECTBE Ia30-
opoBofa.

KoHCTpYKIHA H30AANNOHHOTO INOKPHTHA 3aBHCAT OT THIIA W30/~
IUH, 9YHECIA CJOeB MarepHajoB, COCTaBa OUTYMHOK MACTHKHA H OT
Marepmana apMopylommx o6eprok. llpmMepHEE THOE pacmpocTpa-
HEHHOII OMTYMOPEe3WHOBOHM HB0IANUA € ApMUPYIOMAME O00epTRaME
w3 GpUsoja W CTEKIOXO0JCcTa mpusexeHs B Tabm. VIII.2.

Ta6nmma VIIL2

Roncerpyruun (o0umyas ToJIMIMHA, MM) OHTYMODPE3HHOBOM
H30JANMH Fa3oIpoBO0B € aPMUPYIOIUMH OOEPTRAMH
U3 OpU30da WIH CTERIOX0JCTA

IIoXpHTUA ¢ apMupYIONEMA O0epTHAME U3

Tun
6pusoaa CTEHJIOX 0JICTA

HopmaxeBan | I'pyaToBKa GurymopesnHoBasa | ['pyHTOBKA, GATYMOpESHMHOBAS Ma-

MacTEEa — 3 MM, Kpadr-Gyma- crEKka — 3 MM, kpadr-Gymara
ra (3) 3

Veunensag | I'pyEtoBka,  Gmrymopesumosas | I'pymToBka, GuTyMOpesHHOBAs
MacToka — 4 MM, Opasox — MacTaKa — 4 MM, CTEKIOXOJCT
1,5 My (5,5) (4)

Becbma UpysTtoBra, OwryMopesmaosas | ['pyHTOBKa, OHTYMODE3MHOBASA Ma-

yCHIIeHHAN MacTHKa — 3 MM, OpH30I — CTHKA — 4 MM, CTEKJIOXOJCT,
1,5 MM, OHTyMopesmHOBasg Ma- OATyMOpeSHHOBas MAacCTHKA —
crmra — 2,5 MM,  Opuson — 3,5 mMm, crersoxoacr (7,5)
1,5 MM (8,5)

IMonmMeprbe JAOKAE JEHTH W3 NOTHBHHAIXJIOPHAA WIM MOIHITI~
JIeEa HAa 3aTPYHTOBAHHYI0 HOBEPXHOCTH TPYOHM i U30IANHN HOP-
MAJBHOr0 THIA HAHOCAT B OJWH, /i W3OIANNHA YCHIECHHOTO H BeChMa
VCHJICHHOTO THIOB -— B fBa CJ0oA. Jlmmxme jemtsi mmpmmoir 400—
500 MM u Tonmumuoir 0,3—0,4 MM mOCTaBAAKTCH B PYJIOHAX W HAHO-
CATCA Ha rasompoBOj B BUAe cumpanbHOil obepriu. [Ipu meGoapmoi
TOJMAHE HTH JEHTH O9YeHb WOPOYHE, SHIACTHIHL W JHDISKTPHIHEL.
T'pynToBra momepxmHOCTH TPYG mOm TONMMEpPHHE JEeHTH BHEOJ-~
HACTCH NONUU300YTHICHOBBIM MAYM JAPYIMMA CIeNHAANBHBIMA KIeAMH.
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Honycraercs upmmeHeHue /JA 5TOH HedH W OOHYHOH T'PYHTOBKH
u3 ouTymMa m OeHsmHA.

B ropojcknx yca0BUAX H30IANMA HOPMAIBHOTO THOA MOKeT GHTH
UpHMeHEeHa JMNIb AJiA Ta30HPOBONOB HU3KOTO [aBIeHHMd ¢ TOIMAHON
CTeHKA TPy® He MeHee O MM IDH NPOKIAJKe TAKMX T[A30IPOBOTOB
B TPYHTAaX ¢ HH3KO{l KOPPO3MOHHOI AaKTHBHOCTHW. B TPYHTaX CO
cpefiHelt KOPpPO3WOHHOH AaKTHBHOCTBLIO FA30MPOBOMH YKIAAHBAIOTCA
¢ P30JANMEA YCHISHHOTO THIA, a B IPYHTAax 6ojee BHICOKOH aKTHB-
HOCTH IPHMEHSAT H30JANNI0 BeChMa YCHIEHHOTO THIA.

YuacTrE ra3onpoBofOB HA Mepexofax uepe3 BOJHbIE Tperpajibl, Mo
#KeJe3HO0OPOKHNIMY W TPAMBANHEIME IYTAME, HA 3a00J09€HHKX HIH
33COPEHHEIX MYCOPOM HJM HNITAaKOM MeCTaX, B 30HaX AeHcTBUA Omy:K-
RAOMAX TOKOB W B APYTHX OTBETCTBEHHEIX M OHACHRIX B KOPPO3H-
OHHOM OTHOINEHWH MecTaX MOJIKHEI MMeTh H30JANHI0 TOJIBKO BechMa
YCUIEHHOTO THIA.

§ VIIL.4. Texmororma H30uADUOHHBIX paGoT

PaGoTs mo m3onAnuy razonpoBO0B MOMKHEK GHTH 0 BOZMOMKHOCTH
MAKCHMAJAbHO MEXAHW3WPOBAHK. B LONEBHX YCIOBHAX 3TO MOCTH-
raercA MPEMEHeHNeM OYMCTHHX W N30AANMOHELNX Mamun, B ropogcrux
YCAOBHAX NPHMEHeHHe TAKWX MallWH 3aTPYTHATEIbHO, U I03TOMY
OTHeNnbHLe TPYOB HINW CeRIUA U3 JABYX-9eTEHIpex TPy6 m30-
AUPYIOT HA CTANHOHAPHHX HIM NOJIYCTALMOHAPHHIX TPY603aroTOBH-
TENIBHHX 0asax, a Ha Tpacce HM3ONHPYIOT TOJIHKO CBADHEE CTHIKH
M WCHPaBIAT fAe(eKTH, a Takde MOBpe:KAeHHAA msonsnmm. Mactury
A5 TPOW3BOMCTBA M30JIANUKOHHLIX PaGOT HA Tpacce IPHUBO3AT B GUTY-
MOB03aX HIH eMKOCTAX-TePpMOCax, a HpH HeoGXOOWMOCTH IIPHTOTOB-
JIAI0T HA MecTe B TePegBUIKHLIX OMTYMOINIABHILHEIX KOTIaxX.

HauecTBo BHIMONHEHUSA U30AATUOHAKX PaboT 3aBHCHT OT IPABHIb-
HOM TeXHOJOFHH NPATOTOBJEHAA MACTHKH, OCYIIECTBIAEMOl B Cle-
AyOIeM mOopAAKe. TmaTelbHO OYMMICHHE OT I'PA3SH W 3aKOKCOBAB-
merocsa GmTymMa KoTed Ha 3/, ero eMKOCTH 3arpy;KaioT OYMMEHHEIM OT
3aCOPeHHIl W YIAaKOBOYHOH GyMaru GHTYMOM, pasfgpoOJeHHBIM Ha
KYCKH Maccoil He Gonee 2—3 Kr, ¥ Ha MajJoM OU'HE LDOCTEIEHHO Ha-
rpesaoT Ao 140—150° C. 3aremM mpu HempepHBHOM [epeMeIIUBAHHY
B KoTel [0GaBIAIOT HANONHWTEIh W NOCTENEHHO NIOBHIIIAIOT TEMIIE-
parypy mo 160—180° C, a mpm mmsrux TeMmepaTypax BO3gyXa [0
200° C, mocie 4ero MacTmKa roToBa K HaHeceHWMo Ha Tpy6y. llpm
9TOM HOBEDXHOCTH €€ CTAHOBHTCH 3eDPKAIBHO-IEPHOH, 6e3 cleloB
CTYCTKOB, IICHB W ITy3HIpeil.

ITosBnenne ny3nipell W HEHH CBUIETEABCTBYET 0 HAJAUYMH B Ma-
cTEKe BIard. B aroM ciyuae MacTHKY Heo0X0[MMO mpojepiKaTh IPH
450—170° C pmo ucdYesHOBeHMs OPW3HAKOB HCOAPeHWA Bjiaru. lloas-
JleHHe HA TOBOPXHOCTH MACTHKH 3€JE€HOBATO-KEJITOTO [ARIMA CBHIe-
TeJBCTBYET 0 IeperpesBe W KoKcooGpaszosammu. B arom ciayuae mamo
3aMe[JIATh HATPEB MACTHKN M YCHJINTh mepeMemmsanwe. lIpm upes-
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MepHOM neperpeBe MaCTHKH Ha ee IOBEPXHOCTH MOABIAIOTCH JIUIOBO-
JReJITHe Iy3HPBKA W OHA CTAHOBHTCA HEIPHTONHOH. JIs HamesmHOTro
KOHTPOJIA BADPKH TeMIEPATYPY MAaCTHKH H3MePAIT depe3 15—20 mumm,
a M0 TOTOBHOCTH OTOHPAWT HNpo6Yy AasA J1aGopaTopHOTO aHAIH3A.

ForoByw MacTHKY ROLYCKaercd HEP/KATh B KOTde He Godee 1 4
apr 180—200° C u me Goxee 3 @ mpm 160—170° C. IIpm meobxommmo-
CTH NPOJJEHUA DTOr0 CPOKA TEMIePATypPy MACTHKH HAI0 CHHA3HTH
1o 110—120° C ¢ mociefyIOMUM HOJOTPeBOM HePel MCIOIb30BAHMEM.
B xojopmmyr morogy OpE TeMmeparype Bosayxa or b mo —25°C
B MACTHKY Hepej HCHOJb30BaHWeM pobaBiagior miactudmrarop (3—
5% mo Mmacce).

IlopepxHOCTs TPYGH Wepe[, HAaHeCEHHEM MACTHKHA AOJKHA OHTH
sarpynTosaHa. ['pyHTOBKY (upaifiMep), Kak YKasaHO paHee, IPHTO-
TOBIAKT pacTeopermeM Omryma mapru [V B GeEadHe B COOTHONICHHH
1 : 3 mo Macce mam 1 : 2,5 no o6pemy, Ilpm sTO0M HeoOXOmuMoO paszo-
rpersit mo 180—200° C 6mrym menpemenHo oxaamare go 70—80° G
¥ TOHKOH cTpyiiKkoil BAMBATH B OCHSHH NPU HMHTEHCHBHOM IepeMeIIU-
BAaHUH CMeCH. B pesyibrare HOAYydYaeTcd SKUMAKOCTH 4epPHOTO IBeTa.
T'pynTOBKY HAHOCAT B CYXYI0 WHOTOLY HA CYXYi0 OYAMEHHYI0 TPYOy
TOHKHM, POBHHM H CINIOOIHEIM cloeM. [Ipm mocraBKe 3arpYHTOBAH-
HHX TPY6 HapyIIeHHEIC U 3aTPASHEHHABIC MECTa IPYHTOBOTO MOKPHITAA
OUMMAITCHA, IPOMHBAIOTCA GEH3HHOM B FPYHTYIOTCHA 3AHOBO.

M3onanunoAnas MacTHKA HAHOCHTCH IO BHICOXINeH TI'PYHTOBKE,
KOTOpPasA NPH HaKMMe He OCTaBIseT CleloB Ha pyke. Macrmra HaHO-
CHATCA MEXaHM3WPOBAHHEIM CIOCOOOM B OJIME CJIOH, 8 PYYHEM CIOCO-
oM — B gBa TonmmEON 1,0—2 MM KaKIBIA, NpEIEeM BTOPOH Ca0H
MOKHO HAHOCHTHL TOJBKO HOCJIe OCTHBaHUA mepsoro ciaos. Ha me-
OCTHIBIIHH BTOPO# CJIOH MACTHKH CHOMPANb0 HAaKJIANHBAIOT yCHIA-
Baomyl o00epTKy H3 OpHM30ia, CTEKIOX0JCTa WIH THIPOU30Ja.
Ecnu o0eprognsii ¢I0H ABISETCH HAPY/KHEM, TO OH HAKJIaJbBAGTCA
¢ HAaXJeCTOM BHTKOB 2—3 CM, a eCIH HPOMEe;KYTOYHEIM (IPH BechbMa
VCHIGHHOW W30JANMH), TO ero MOMHO HAKIajgwBaTh 0e3 Ha-
xJecra.

Takske ¢ HaXJecTOM JejlaeTcs 3amuTHAA obepTka M3 Kpadr-6y-
marn. OGepTounHsii MaTepPHaJT HON{eH MPHMIeraTh K MacTHKe IJIOTHO,
Ge3 OyCTOT, MODIIEH U CKIAOK.

Ilepememenne m yKJIAZKY B TPaHNIE0 H30JHDPOBAHHHX TPYO WIH
mWieTedl OCYIECTBAAIT TPYOOYKIATIMKaMU WJIH ABTOKPAHAMH C MC-
IOJH30BAHMEM MATKHX CTPOIOB B BHJE NOJIOTeHel! M3 NWPOPEe3MHEeHHO
JeHTHL.

WsonmpoBamHEil, a dame BCEro W CBAapEHHHI razompoBoj Iocje
VKJIAJKE B TPAHIIEI0 IPHCHUAKNT A3MEJbYeHHHM I'PDYHTOM Ha BEICOTY
20—25 cM, 3a WCRINYEHWEeM HEWB30JIMPOBAHHEX CTHKOB, KOTODHIE
A30JUPYIOT HEMOCPEACTBEHHO B TPaHIIee MOCHe MCOLTAHHA Iasompo-
BOJa HA OPOIHOCTE.

Bo usfesxanme 03K0OroB PN WCHOIH30BAHAA TOpPsAIeil MaCTHKH H30-
JEPOBIMUKYA NOJUKEE paboraTh B KosKamOH o0ysm u GpeseRTOBOM
ofile;Kne ¢ OPIOKAME HABHIIYCK (WOBepPX CAHOT).
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§ VIII.5. KouTpois KavecTBa H30AMAH

Ha Bce marepmans, IpEMeHAEMHe [JIA H30JANEN Ta30ODOBOJOB,
JOKHEH  GEHITh CepTHUKATEH W HDOKYMEHTH, NOATBEpPKIAIOMHAE uX
KavecTBo. [Ipu Bapke MacTHKH CIeIAT 33 NPaBUIBHON JO3EPOBKOM Ma-
TepHajoB, 3arpy/KaeMEX B KoOTeJ, TaK KaK OT COCTaBa MAETUKHU
3aBHCAT ee ¢BoiicTBa. PU3NKO-MexXaHAIECKNE CBOMCTEA MACTUKA XapaK-
TEPA3YIOTCA TeMIeparypoil DasMArYeHHA, AYKTHIBHOCTHIO W IEHe-
Tparreii. ITH HOKa3aTelu OMPee]AIoT 1ab0PaTOPHEM aHAIN30M IPo6
TOTOBOII MACTHKH.

TeMmmeparypy pasMArdeHAA MacTHKH OOpeJeddi0oT N0 METORY
«xonbno m mapy (Hulll). [aa storo B JaTyHHOE KOJBLO AUAMETPOM

Puec. VIII.7. Ompepenenme TeMmepa-
TYPH pasMsATIEHHS 10 METOLY (KOJb-
o m Imap».

a — o6muit Bux npubopa, 6 — KOJbLO AJIA
MAacTHK,
1 — TepMOMeTD; 2 — COCYA; 3 — BONa Wim
TARLEpUH; 4 — miap;, 5§ — KoJbuo ¢ obpas-
nom.
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15,7 MM m BricoTO# 6,35 MM 3aMEBaIOT MPOOY MACTHKE W HA Hee IOCJE
OXIaKICHAA KIANYT cTAJAbHON mapek guamerpom 9,35 MM u Maccoit
3,5 r (pme. VIIIL.7). Koapmo ¢ mapukoM pa3MellaloT HA CHENAATBHOM
WTATHBE W OIIYCKAIOT B CTEKIAHHBIA CTAKAH C BOJOW MW TIHLEPUHOM,
moforpeBaeMuMmE ¢o ckopoctpio 5° C/mmm. I[lpm marpese macTmra
pasMArvaeTcH ¥ moJ HeliCTBMEM MACCHI NIAPHMKA BBABIURAETCA W3
KOJIBIA [0 CONPMKOCHOBeHHA ¢ HIDKHEH NIOMARKOM mTaTmBa. 3ame-
PEeHHY0 B 5TOT MOMEHT TeMIeparypy H OPHHEMAOT 32 TeMIOepaTypy
pasMArdeHnA MacTEKH. J[{Jg HAJEKHOCTH MACTHKA MCCIeXyercs
OZHOBDEMEHHO B ABYX KOJBIAX.

Ienerpauna (ray6uma OPOHMKAHMA HINH) XapaKTepH3yeT KOH-
CACTEHIIUI0 MACTAKE H yCTONIABOCTE €€ B IOJOTPETOM COCTOAHHUH U
onpesiensiercsi meHeTpoMeTpoM. B srom mpmGope Ha Ipoby MacTHKH,
33JATYI0 B MeTaJIMIECKYI0 YamKy M oXJaEAeHHYH mo 25° G, omy-
craercs Uria gaaHoit 51 MM m gEaMerpoM 1,5 MM ¢ KOHYCHHIM npuTy-
aernniM KoHmoM, [lox meitcTBmem marpysku 100 r mraa B revenne 5 cex
IPOHMKAeT B MacTaRy. JecaTas 70ad MIULIMMETDA NOTPYHEHUA UL
B MACTHKY ODHHHMAETCHA 3a eJMANNY IeHeTpamum (HAIpWMep, HpH
OOTPYHeHAN HUILJIH HA 2,5 MM IeHeTPAmus COCTaBIfder 2D equHMAI).

JyRTHABHOCTE (PAacCTAMHEMOCTE) XapaKTePH3yeT NJIACTHIHOCTH H
Bf3KoCcTh MacTEKH. Ompejenasercd OHA pacTA:KeHHMeM B JYKTHIO-
MeTpe o0pasma MacTHKH B BHAe BOCHMEDKE AxmHO# 75 MM. Pacrsmxe-
Hme ocymecTiageTcsa npm 25° C co CKOPOCTBIO O CM/MHAH 0 MOMEHTA
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paspriBa o6pasma. Y AJHHeHRHe 06pa3Na B MOMEAT Pa3pHBA, BHIPaKeH-
HOe B CAHTHMeTPax, W OIpefendeT AYKTHIBHOCTH MACTAKH,
B ra6a. VII1.3 uprBefeEn OpUMeDHEIE COCTABH W CBOMCTBA HEKo-

TOPHX BHMOB OMTYMOPe3HHOBHIX MAaCTHK.

Ta6amma VIIL3
BaTyMOpEe3HHOBBIE MACTHKH

Mapku
X apaKTePACTAKHR
1 2 3 4 5 (3m§n.) (.!'le’l’ZI.)
Cocras, %:
6mrym BHU-IV ., .| 80 93 43 48 85 85 93
6mrym BH-V P — 42 45 — — —
3eJeHOE MacHo . . .| — -— 5 — 9 5 —
TOPOINOK PESHEH . |, 5 7 10 7 10 10 7
MEHepaJbHHEI HAMOM~
HATENL . . . . . 15 — — — — — —_
CroiicTna:
TeMIepaTypa pasMAr-
gennst mo Hulll, °C ]70--80(76-—80|80—90|90—93|70—76 |76—86 91%3
PaCcTA’KEMOCTD, CM 3,5— 3,6~ 2,5—| 2,5—| 5—4 | 5,6— 3—
3 3 2 2 4 2,5
Fny6wea mpoEMKaEms ur-
I, eg@EHI L, ., . . . [20—16(20—16i16-—10{22—20/30—25 {40~—30 | 30—20

NODpunmMevanmaa. 1. MacTEKE MapoK 1—5 OPATOTOBIAKT Ha MeCTax BeNeHWA pa-
60T, 6 ¥ 7— Ha zaBopmax. 2. MAacTHK; Mapok 4 ¥ 7 peKOMeHOYeTCA HPAMCHATH AXA NpO-
W3BONCTBa pafoT OPH TeMIepaType BO3Xyxa Zo—15° C, MacTHKA MapokK 5 m 6 — go —25° C.

KauecTBo 0YmCTKH razompoBo[a M HAHECCHHA HAa Hero TPYHTOBKH
H H30JIANHOHHOTO MOKPHITHA NPOBEPAIOT MOONEPATMOHHLIM BHEIIHHM
ocMorpoM., Ilpm aroM MOoryT GHTH BHABIEHH CIEAYIOMEe HeQEKTHL:
mioXasA OYMCTKAa, NPONYCKM H HEPABHOMEDPHOCTH TPYHTOBKE WIH
DOKPHITHSA, TPEMHUHE, TYCTOTH MEMIY CJIOAMH MOKPHTHSA, QTCYTCTBHE
HaxJleCTa HAPYMRHBEX 00epTOR, mopmcrocTs HMOKpHTHA ® ap. [locae
HaHECEHHA HN30JANHOHHOTO IMOKDHITHA IPOBEPAIT €r0 TOJNIMUHY,
CTelleHb NPHIMIAEMOCTH K Tely TPYOH ¥ JUSIEKTPHYSCKYIO CILIONI-
Hocth. TonmmEy m pPaBHOMEDPHOCTH NOKPHITHA HPOBEPSIOT dYepes
ramgeie 100 M B 9eTHIpex TOYKAX [0 OKPYKHOCTH TPYGH ¢ HOMOINBIO
ToNmEAOMepoB, Hampmmep Tuma MT-60, xoropsie He wmapymamT
H30/IAMAOHHOE IOKPHITHE.

Crenenp DPUAMIAEMOCTH HM30JIANUY K Tely TPYOH (apresms) Mo-
eT OHTH ompeneieHa HPHOIMMKOHHO IyTeM HANPe3a WIOMANNM II0
IBYM cxopammmca mop 45—60° mmamam. OTampas m3oaAmmio ¢ Bep-
MAHK yria Hajpe3a KOHIOM HOMKA, MOKHO OPHEHTHDOBOYHO OIIpe-
HeJUTh OPHIANAeMOCTh H30JANUM MEKAY CIOAMHA, K TeIy TpYyOH,
a 320[HO MPOBEPHTH HPaBWILHOCTh HOKA3aHW TOMMUHEOMEPOB 0 TON-
muEe #3oaanaa. OAEAaKo TaKo# coc06 He JaeT KOJINIeCTBeHHOHR OIeHKA
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CTeneHd TPUIHNAEMOCTH. [[JIA HONYYeHWA KOIMIECTBEHHON ONeHKH
npmampaeMoctu npmmeHsioT apresmMmerp. Bo BHUMCT paspaGoram
anresnmerp-casuromep CM-1, malomuit ONEHKY NPHIATIAeMOCTH N30~
mau K Tpyfe mo YCMIHI0 CABHIA YIaCTKA MBOMANHH OIPEeeHHBIX
PasMepoB. OKCIePMMEHTAJBHO YCTAHOBIEHA 3aBUCHMOCTB Fppyr, =
=0,57orpupa- I[IOCKOJBKY MHEHHMAJIBHO HeOO0X0OAWMOe HOPMAJIBHOE
yemame orpmBa m3oiAnma npm 25° G KOMKHO cocTaBAATH D Kre/cM2,
TO COOTBETCTBYIOIEe eMy YyCHiIume CABHTa paBmo 2,85 wrce/cm2.

Puc. VIII.8. Cxema mckpoBoro je-
gexrocrona Jlenraza.

1 — KOHTaKT, 2 — TpyGonpoBonm; & —
npyroo6pasHE HCKaTeldb € MeTalawdec-
Kol ImmeTkolf; 4 — u3oNAUMA;, 5 — Heo-
HOBaA JaMIa;, 6 — PYKOATHKA HCKAaTeNs;
7 — LPOBOJ BHICOKOTO  HAIPAMKEHUA;
& — BHIRJIIOYATENbh; 9 ~— GKKYMYJIATOP
OMT; 10 — KOHReHCATOp; 1! — IpepH-
Baredb; 12 — Katymka HB-50; 13 —
IpefOXPaHUTEIbHHI 3a30p HAa BTOPHI-
HOt 0GMOTHE,

IIpoBepKy CHIOITHOCTA MOKPHITUA Taz0NPOBOJOB, He 3aCHIAHHHEIX
IPYHTOM, OPOM3BOAAT pedexTockomaMu KoHCTpyknmu Jlemrasa, Opr-
raza, BHUNCT ([QU-64, NUP-69) m apyrmmm, a rasoumpoBOJOB,
OPHUCHIOAHHHX TPYHTOM, — HCKATENAME HOBPeKAEHHH W30/ IAMUA
rama WIINT Mocrasa mam trna WII1-60. IIpuanun AeficTBAA BEKPOBHX
TePOKTOCKOMOB 3aKII0YAETCH B CO3JAHAH BEICOKOTO HANDPAKEHAA
Me;ROy Ta30mpOBOJOM ¥ NepeMemaeMeM HAJX HEM Das3PASHEKOM
(ackatemem). B Mectax HOBpe:KAeHHS HBOIANEA Ta30mPOBOXA IPO-
cRakumBaeT mckpa. HeobOxopmmoe [jig KOHTPOJA HAUPAKEHHe, KB:
IpH WM30JIANME HOPMAaJBHOrO THma — 12, ycmieHHoro Tmma — 24,
BechMa YCHIEHHOro Tmma — 36.

Hckposoit nedexrockon komeTpyrmmu Jlemrasa (pme. VIIL.8) co-
cronr 3 akxymynaropa OMT mamps:xesmeM 6 B, BHCOKOBOJBTHOTO
mepyrropa (MB-50), myroo6pasHoro meraresis ¢ CHUTHAIBHOH HeQHO-
BOM JIAMOOYKOH W 5AEKTPONPOBOKOB. BBULY BHCOKOTO HaNDKeHAS,
pasBEBAEMOT0 BO BTOPHYHON 0OMOTKEe HHAYKTOPA, mpmbopom Heob-
XO/UMO IIOJB3QBATHCA B PE3MHOBHIX IepPIaTHaX.

Uckarens moBpessmeHmit msonxammm Tpybomposomos MIIUT wom-
crpykuun Mocrasa (pme. VIIL.9) cocronr B3 Garapem cyxmx slemeH-
top tinma BAC-60 mampsxemuem 60 B, MHAYKNMMOHHON KaTymMKH
¢ pele-IpepHBaTelIeM W PeryJIHPYOMHUM PeocTaToM, 3a3eMIAI0INero
DIEKTPONa, TelePOHHHX HAYIMHAKOB ¥ COCNHHUTEIBHEIX IPOBOJIOB.
[Ipu BRIOYEHRY IPpHGOpa MOaBaeMblil Ha Ta30IPOBOJ MY IBCAPYIOmMMit
TOK Wepes IOBPEKJCHHHE MeCTa MBOJANUH CTEKaeT B TPYHT W BO3-
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Bpamaercd depes 3aseMiAlmMuil siextpod B mpmbop. IIpu npudin-
KeHHY OepeHOCHHX DIeKTPOIOB K MeCTYy HIOBPEMICHHS W30JIANAN
B HAYMHAKAX CIBIIeH 3BYK paboraromero pere. Ilo makcmmambmomy
3BYKY YTOUHSAETCS MeCTOHAXOieHme moBpexmennd. IloBpe:xmennse
MeCTa H30JANUA HCHPABIAIOTCAH.

WI”IIIIIIIIIJM'!M 3
S LU ;

i s i
e

Puc. VIII.9. CxeMa ycTpojicTBa m DpuMeHeHHs mpmbopa
HIINAT,

1 — ra3oOpoBOfl; £ — HAPYKHAA WNSOJALMA; J — IPHCHIOKA

TPYHTOM, 4 — 3aseMileHWe; & — WHAYKINOHHAA KaTymKa;, 6 —

aKKYMYJIATOp;, 7 — INepeHocHhle HMHAMKATODHEE 3JIEKTPORH, 8 —
TeJleh)OHHble HAYIIHUKY,

JaHube Mo H3ONAIMMU ra3oupOBOXOB (UKCHPYOTCA B JKypHAIe
H30JIANUOHHHX pafoT, a pes3yabrarTel KOHTPOJA wm3oxAnmum ogop-
MIAIOTCS aKTaMH.

§ VIIL.6. Homrie H30AAMMOHHBIE MATEPHAIDI

O6r9HEe N30AANMOHNEE NOKPHTUSA Ha GHTYMHO# OCHOBE IOBEp-
JKeHE CTAPEHMUIO, T. €. MOCTeIeHHOMY PA3PYNIEHUI, BCIENCTRHE Y€To
CHIKAETCSI HepexopHoe compormsienne Tpyda — semiaa. I[lostomy
W3HICKMBAOTCA MyTH MX coBepmeHcrBoBaHma. B 1966 r. Arapgemuei
romMyraxbpHOTO Xo03aicrBa mM. K. JI. [Tamdmmosa (AKX) m Tpectom
Pocrascrpoit T'masraza MIKHX PC®CP paspaborama Gurymmo-
ataxrtAueckasg maonamusa «Bamacty, cocrosmas ms 95% crpomTenn-
Horo Omryma BH-IV (IFOCT 6617—56) unum medrsanoro Guryma
BHU-IV (I'OCT 9812—61) u 5% araxrmaeckoro mpommiena (CTY
36—13—81—64). B rauecrBe apmmpymomel# 00epTKE IPHMEHEH He-
TRaHHE CcrexiaoBodorudcTHit xoxct BB-I'Y. Oummr sxennyarammm
COTeH KHIOMeTPOB TrasompoBofoB ¢ m3oisnmedt «Bamact» B psage
rOpoJioB HOKAa3aJ] HPEMMYIMecTBa 9TOil M30INANME nepen oOHYHOH G-
TYMOPe3HHOBOH, 0COGEHHO W3-32 MOBHIMEHUS dIACTAYHOCTH, ANTLe3HM,
TIPOYHOCTH; AMBJIEeKTPUIHOCTH, TEIJNO- W XJIaJ0CTOHKOCTH.

Has crpouTenscTBa HOA3eMHBIX H HAJ3eMHEX Ta30OpPOBOJOB
B HE3KOTEMIepaTypHHX paiioHax Cesepa mCHmoIB3yioTCA paspaGoran-
masre BHUVICT noxpuitia Ha 0CHOBE SHOKCHIHO-KAMEHHOYTOJIBHHX H
dypmaossx cmox. Ilpn HeGonpmoit rommune (0,5—1 MM) 5TH TOKPH-
TAA obmamanT aaresumeil K meranny okoixo 80 Kre/cm2, yHedbHEM
BIeKTpAIeCKHM compormBienmeM nmo 10 om.cM, TemmocTONKOCTHIO
mo 90° C m moposocroitkocTrio Ko —60° C.
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WsasecTro, 9T0 0GHYHbIE HOJIUMEDHEE INTKUS JOHTH, TOJIYIABIIAS
IMAPOKOE PACHPOCTPAHEHHE AJIA H30JIANUA IOL3eMHBX Ia30IPOBOSOB,
IPUTOJHE TOJBKO A JNeTHHX YCIOBUH paGorsl. [losromy s mcmons-
30BAHKMA B CeBePHHIX PaliOHAX CTPAHH pa3paboTaHb W UPHMEHAOTCH
MOPO30CTOfiKMe JUUKHE JEHTH, B ToM dmcie mapok IIBX-CJI m
NBX-JIMJI. Jiunkasa voampmEmaxjgopupEas jemra IIBX-CJI usro-
TOBJIACTCSI W3 NOJMBHHAIXIOPHAHOTO NIACTHKATA, IOKPHETOTO NOJ-
KJeMBAOMMM CJI0€M, ¥ IPHMEHSeTCS OPH TeMIepaTypPHHX perRuMax
sxcmryaranmu noxpetaA oT 40 no —20° C. Harocurea ona mHa Tpy0y
IO KJeeBoii mMiAm OHWTYMHO-KJ€eBOH TI'DYHTOBKe NPH TeMIeparype
Bo3ayxa He Hmme —12° C. Jlunkasg UONMBHHWIXJOPHAHASA JEHTA
NBX-JIMJI ¥3 mOoJXMBHEWIXJIOPHAHOTO MOPO30CTOMKOTO IIACTAKATA
C OONKJICHBANIEM KAYIYKOBHIM CI0eM MOMKET IKCIIYaTHPOBATHCS
B TeMmeparyproM maTepsaide or 50 mo —60° C. Hamecenme ee mHa
TpyGy BOSMOMKHO mpm TeMmeparype Bozayxa o —40° C.

§ VIIL.7. Dnexrpuueckne MeTojsl 3aU[HTHI
OT KOppo3um;

ONeKTPUIECKAME METOJAaMH TOPOACKHE IOA3eMHEE TIa30IpPOBOJEI
3AIMUINAIOT 0T KOPPO3HHE GIYIKIAIMEME TOKAMH U pese — 0T 09~
BeHHON. OCHOBHEIMH METOIAMH BIOKTPHICCKON 3amuTH ABIAITCA:
BIEeKTPHICCKHUY [PeHAK, KaTogHad H IIPOTEKTOpPHAA 3aImmTh., BEGOD
MeToja OCYWECTBAAETCA B 3aBHCHMOCTH OT MECTHBIX YCIOBHA H pe-
3yABTaTOB DIEKTPOM3MEPEeHMiA.

Jaesmpuneckum Openascem HASHBAETCSI OPTaHW3OBAHHLIA OTBO/,
GAyKIAI0MUX TOKOB M3 3aIUIIAEMOI0 I'a30IPOBOa K UCTOYHHKY HTHX
TOKOB. Pazimdgalor TpA BHAA 9JIEeKTPHIECKOI0 IPEHAKA: NPAMOI,
WOIAPH30BAHELM ¥ ycHIeHHEN. Hapuii w3 gpemaied ocymect-
BIACTCA IYTeM 3JICKTPHIECKOTO COeHEHUS IOI3e¢MHOTO Fa30IPOBOJa
9epes [peHa;KHOe YCTPOHCTBO € OTPHIATENBHONW IMWHOK TACOBOM
HONCTAHIMHA, WM OTCACHIBAIOIMIAM IYHKTOM, HIH ¢ PEIhCAMH DIEK-
TpudUIEPOBAHEOTO TPAHCIOPTA.

IIpamoit (mpocroit) sierrpoppena (pme. VIII.10, a) oGragaer
JIBYCTOPOHHEH NPOBOIMMOCTHI0 ¥ NPHAMEHHM /UMb HA YIaCTHAX
C YCTOWIMBHIM AHOAHKIM IIOTEHIUAJIOM, Ifle HCKJIIOYeHA BO3MOMKHOCTD
CTeKAHHWA TOKOB C PeJBCOB WM OTPHIATENBHOH MHAHH TATOBOH mmof-
cTaHnmA B raszonpopop. OOHYHO ero HOJKIIYANT K OTCACHBAKNAM
OYHKTaM WIA K peidbcy He gazee D0 M OT OTCACHBAMIEr0 TYHKTA.

Ilonspusopanmnii gpeHak 00IajaeT OJHOCTODOHHEH HPOBOJIH-
MOCTBIO 3a C4eT BKJIIOUEHHMA B ero CXeMy DelIeHHO-KOHTAaKTHOI amma-
paTypsl ([ aBTOMATHYECKOTO BKIIOUEHMA YCTAHOBKH TPH IIPAMEIX
TORaX W OTKIIOYEHHA NPH OOPATHHX) WA 32 CYeT YCTAHOBKH IIONY-
OPOBOMHAKOBHEIX HHONOB, 00/Jafal0MuX OXHOCTOPOHHEW NPOBOIH-
mocthio. Ha pme. VIII.10, 6 mpeacraBieHa ¢XeMa LOJSPH30BAHHOTIO
mnpesaxka J[II-63, B xoropoit mMeroTcs KoHTarTop U pmox. Horma
HOTeHIHAN Ta30POBOMa He3HAYUTEIHHO IPeBHMIAeT INOTeHINAN Pejk-
ca, IPeHAKHHE TOK IpOTeKaer IO Hemu rasompoBoj I — mpemoxpa-
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HATEIb — Pe3uCTOP — OPEJOXPAHUTEeNb & Ha Malyl CHIY TOKa —
IEONl — OOMOTKA J KOHTAKTOPA — IIYHT — PYGHIBHAK — peisc 6.
Ilpm yBenmaenmm pazHOCTH TOTEHIHATIOB KOHTAKTOP Yepe3 o6MOTKy 4
3aMEIKAeT HOPMAJBHO OTKPHITHIA KOHTAKT M [JPEHAK TOKA YBOJIWUH-
BaercA. G yMeHsmenueM PasHOCTH IOTEHINAIOB TAB0OPOBOS — DebC
KOHTAKTOD pa3MHIKAaeT HOPMAILHO OTKPHITHH KOHTAKT. Ecim moren-
mual pexnca OyAeT BHINe MOTEHIUANA T'a30IPOBOJIA, TOK B IPEHAKHOM

Pme. VIII.10. CxeMu 5IeKTPHIECKEX JpeHAKeii.

a — npocroll; 6 — moAApU30BAaHAKY; ¢ — yCHIEeHHNY IOMAPAB0BAHHHE,
1 — rasompoBONl; 2 — OTCACWBanINE# ¢uuep; 8 — OpenOXpaHATENb
Ha Malyil0 culy Toka; 4, § — 0OMOTHKM KOHTAaKTOpa; 6 — Deibe.

eIl OPOTeKaTh He OyeT M3-3a OHOCTOPOHHEH MPOBOAUMOCTH JUOJA.
TlonaApr30BaHHHIN DIEKTPOAPEHAK OOKHTUHO TOJKIIOTIAIOT K DPEIbcaM
BIeKTPEPUOUPOBAHHOTO TPAHCIOPTA, HO €r0 MOMKHO HOIKIINYATL M
K OTCACHIBAIOIIAM IYHKTaM.

Yenaennni moxApu3oBaEEL aeKTpoaperask (cM, pme. VIII.10, )
TaK/Ke 00JagaeT ONHOCTOPOHHeH HPOBOFUMOCTBI0, HO B €ro CXeMy
mus yenmdeHdd 3¢PeRTHBHOCTH pPaGOTH MNOMOJHUTEIBHO BKIIYEH
HCTOYHUEK HOCTOSHHOTO TOKA, HOBHIMAIOMTA pPa3HOCTHh NOTEHIHBAJIOB
Ta30mpOEON — pelkC. YCHJEHHHe [IpPeHaKH NPHMEHAT gId 3a-
IATH OT KOPPO3UH, BH3HBAEMON HeCKOJIbKUME HCTOUHAKAME OIY:HA-
OIEX TOKOB, OIPW 3HAYHUTEJIBHOM YHAJIEHHH ra3onpPOBOIA OT PEeibCOR
3IeKTPEPUIIPORAHHOr0 TPAHCUIOPTA, NPU He3HAYATEIHHHIX W S3HAKO-
HepeMeHHEX LHOTEHNWANaXx Ha peibcax H B pPsjge APYTAX ImOMOGHBIX
cryuaes. IlpuMeHenne yCHIOHHHIX [peHa)keidl M0o3BOJisgeT 3HAYHTEIBHO
YMEHBIINTh CeYeHusl NPeHAKHHX Kabemeil.
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IlpeHasKHLle yCTAHOBKH, pasMemaeMbie B HeGONBIINX MeTAJIHIE-
CKuX mKadax, ABIAKNTCA YAOOHEM H 3PPeKTHBHHM METOOM 3aIfATH
TOPOACKHX rasompoBOfoB 0T Kopposum. OfHAa ApeHa)KHAsA YCTAHOBKA
cmoco0Ha 3amuATHTE N0 5—O6 KM rasomposofa.

Kamodnoii sawumoti HasHBaeTcd CI0CO0 3aIUTH Fa30HPOBOJOB OT
IMO3eMHON KOPPO3HMU 324 CUET HX KATONHOU HOJAPH3ANMEA C HOMOILLIO
TOKA OT BHENIHEr0 HCTOYHHKA. Y CTAHOBKA KATONHOM 3aIMUTHL COCTOMT
U3 WCTOYHMKA HNOCTOAHHOTO TOKA (KATONHOH CTAaHmHH), AHOTHOTO
3a3eMJIGHHs H COEAHATENBHHX dieKTpoxabemedl. OrpmmarelbHBIH
gomoc merounnmka Toka (pme. VIII.41) momrimogaercs kK sammmae-

MOMY Ta30mpOBOAY, a IIOJOKHTEIb-

2 HHA — K AQHOJHOMY 3a3eMJIHTeNIO.
["" B o6pasoBaBmeiica 3aMKHYTO# dieK-
} TpUdYecKo#dl IemW TOK TedeT OT MOJIO-

/RATEJIBHOTO HOJIOCA HCTOYHHKA Yepes

S ST RSTTRS SV Z7&  aHOR, W PPYHT K Ia3ompoBOAy, a ¢
Hero BO3BPANIAETCSA K OTPUMATEIBBOMY

HOJMIOCY MCTOYHAKA. B pesyibrare ra-
7 ’dk - j  BOIPOBOJ, ABIAOMHEIACA B CXeMe Karo-
-~ ~_ IOM, He KOPPONEPYeT, a AHONHHH 3a-
Y~ T 3eMINUTe]b BCIEJCTBHE BIEKTPOXMMH-
B YecKOro mporecca MDOCTEHeHHO pas-

Puc. VIII.11. Cxema Katogmoit pymaercs.
SallATEL. B ropojickux yCIOBHAX WUCTOYHH-

Cronnmone T ons: 3 — spapuronns  KAMH IOCTOSHHOIO TOKA, KK IMPaBUIO,
aHONHKIA 323eMIIATENb, CIY:KAT CTAaHOUE KATOJHOM 3SaIMUTHI
(CK3) pasimydabX TWIOB, WOJKIIYaE-
MBIe K ceTam mepemeHHOro Toka 127—220 B. B kauectBe BHmps-
MATENBHEIX DJIEMEHTOB B OTHX CTAHOUAX HCIOJL3YIOTCS CEJIEHO-
BHE, TlepMaHWeBLle WJIN KpPEMHUEBHE [HONH. HoMMyTamuoHHAMA,
IPeNOXPAHWTeIBHAA U KOHTPOAbHO-U3MepuTeaAbHasa amnaparypa CH3
KOMOAKTHO pPa3MellleHa B MeTajAdecKHX mradax.

B xagecTBe aHOmHHX 3aseMinTelnell MOryT OHTH MCHOIB30BAHE
00pesK? cTanbHHX TPY6 WJIW OpPoHUIBHOTO MeTanla, HO OHE OHICTpO
paspymaworca. Ilotepsa Macch cTajxbHOTO AHOXHOTO 3a36MIHTEJIA
9—10 xr/(a-rog). [losToMy ayume npumeHATH Oosiee croiikme rpadm-
TOBHE, & el Jydme jKeJe30KPeMHHWeBHEe 333eMIHTENH B YIAKOBKE
73 KOKCOBOTO aKTWBaropa. JLjis yMeHBIIeHAS CONPOTHBIEHWS pacTe-
KaHWI0 TOKa BMECTO OTHHOYHHIX 3a3eMINTeNel MPUMEHAIOT I'PYIIOBEIe.

IpdpertusHocTs meitictBus CH3 3apucuT OT paccTosHuA MeKIy ra-
300POBOIOM W AHOJHHM 3a3eMJIeHEEM, KOTOPOe He MOMIKHO IPeRbi-
mats 100 M, a TaxKe oT 3HaYeHHH CO3[aBA6MOTO KATOZHOTO MOTEH-
grana. Jas ropopckmx rasompoBojoB BAMUTHHE NOTEHOHAN HO
OTHONIEHUIO K MeJHOCYJIb(PATHOMY 3JIeKTPOAY NOJEeH OHTH He MeHee
0,87 B m He Gojgee 1,22 B. JImmb [Jig rasompoBOOB ¢ HAPYIIEHHOMI
m3ongnuel momyetmMm morenmmaix mo 1,92 B.

Katopmasa samura sderTnpHa HA MATECTPAJABHEX Ta3oIpPOBOMAX,
rfe MONMYCTHM BHCOKU# 3amIUTHEIA MOTEHIWAN, & B FOPOACKHX YEIO-

162



BHAX OPH OrPAaHHYEHHOM B3aMUTHOM IOTeHIUANe 3amHUTHAA 30HA
ongmoit CH3 mHe IpeBsIaer HECKOJBKEX COTeH MeTPoB. Ilostomy
B FOPOJAX KAaTOJHYIH SAIMUTY OPEMEHSOT WM HPH BEICOKOH Koppo-
3WOHHOHM AKTUBHOCTH TPYHTOB Il 3aIIUTH OT IOYBEHHON KOpposum,
WM 1A KOMILIEKCHO# BaIIHTH ra30IPOBOJIOB K BCEX CMEIKHEIX ¢ HEMH
MeTaIANIe¢KNX IMOJ[3eMHEIX COOPYKeHWiH (BOIOIPOBOJIOB, TEIIOTPACE
u gp.), rak Kak GH3 camm aBuAOTCA WCTOYHHKAMH GIy:Ruanmmx
TOKOB.

ITpomermopnaa sawuma 3aKI09aeTCH B TOM, 9TO KATONHAA WOJA-
pusanus SamEMAeMOro rasompoBOAA JOCTHTAeTCA IOAKIIOYeHUEM
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Pnc. VIII.12. CxeMa OPOTEKTOPHOH 3aIMUTHL.

1 — rasonpoBON; 2 — KOHTPOJbLHHHA NYHKT, 8 — COeNMHATeNbHEIK
Kalenb; 4 — aKTHBATOP; 5 — OPOTEKTOP, 6 — CTANBHON CEepPHETHHK,

K HeMy aHONHHX 3a3eMidTelell W3 Merajja, o0Iamaimero B gaHHOH
TpYHTOBO# cpefie 0ojiee OTPHOATENBHHIM JIEKTPOXWUMHIECKUM KO-
TeHOUAJIOM, 9eM MeTadd rasomposoja. Ilo 3HaUeHHWI0 CTAHEAPTHOTO
BIEKTPOXMMHYECKOT0 IOTEHNMAJa OTHOCHTEIBHO BOJOPORHOTO (HYJe-
BOT'0) 9JIEKTPOJA METANIH MOKHO PACHOJOKHTH B CHENYIOMUHA pAm:

Mg Al Zn Fe (H) Cu Ag Au
—24 —1,7 —08 —04 0 0,3' 08 1,78

Meranun, pacmoloskeHHEIe B DALY JieBee jkele3a, HMeloT Golee
OTPHIATeJbHEE JIEKTPOXMMHAYECKHAE NOTEHIWAJHE H MOTyT OHTH
HCIOJb30BAHE B KAadecTBe AHOMHHEX 3a3eMIWTeNeH N 3alATH OT
KOPPO3HH CTAJIBHHX I'a30IPOBOJIOB.

IIporexTopras ycradoBka (puc. VIII.12) cocromT m3 mpoTekTOpa
(amopHOTO BaBeMIHWTEeNs), AKTUBATOPA, W30JMPOBAHHOTO COEEEU-
TeJBHOTO IPOBOJiA H KOHTPOJBHOTO IyHKTa. [IpoTeKTop mpepcTaBisgeT
Co00# CIIOmMHON NEIWHAP U3 cOIaBa aNOMUHHEA, MArHuf, OHHKA
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M Maprama, B IeHTpe KOTOPOro pa3MellieH CTaJBHOW CepPHeTHHK
C BHICTYHAIONEM KOHIOM MJIA HOJKIOYEHWA IpPOBOjia. AKTHBATOD
(3amOTHATENH) COCTOMT W3 CMECH CEPHHCTHX COJlell Mardds, HATPHA
WM KajJbOHA ¢ [JIKHOH W CO3JAeT BOKPYr mporexropa o000J04Ky,
PaCTBOPAMYI0 TPONYKTH KOPPOSHH IPOTEKTOPa H CHHEKAII[YIO
OepexoiHoe HIeKTPHIecKee COMPOTUBICHAE OT MPOTEKTOpa K CPYHTY.
HoHTponbEH#E DyHKT, yCTAHABIUBAEMHI HAa OTAEIBHEIX HPOTEKTOD-
HHIX YCTAaHOBKAX, MO3BOJAET NEePHONUYECKH KOHTPOIMPOBATH Heii-
creme ycramopku. Ha pme. VIII.12 moxasaHo, gro mporexropmas
VCTaHOBKA OpejCTaBiIAeT COOOH ralbBaHWYECKYI0 mapy, B KOTOPOi
rasompoBoy, ABIAGTCA KATONOM, a HPOTEKTOD — aHOmMOM. B pesyab-
TaTe 3a CYeT HOCTeNEHHON KOPPO3HW MPOTEKTOpPA COXPaHAETCA Taso-
IIPOBO]I.

Iljaa oGuerdeHmsa MOHTA}Ka MNPOTEKTOPHHIX YCTAHOBOK IPOMEITI-
JIGHHOCTHI0 BHIYCcKajorca nporekTopsl Tuma IIM m IIIIA B ymakoske
W3 NOPOMKOOGPABHOT0 AaKTHBATOpA, CHAGKeHHBE COeNUHUATeIBHEIM
OpPOBOJOM. JAMMTHAS 30HA OJHOTO IPOTEKTOPA B BaBHCHMOCTH OT
rpyara ot 1 mo 70 M. IIpm mMacce mporekTopa b—10 Kr cpox cay:RGH
ero koxebaerca or 8 mo 10 ger. IIporerTopr melecooOpasHO CTaBHUTH
IJIA SallATH 0T IMOYBEHHOM KOPPO3WU TOHKOCTCHHHX BBOMOB Ia30-
IPOBOOB WM HEH30JMPOBAHHLIX (YTISAPOB, HO B TPYHTAX C OMHTe-
CKHOM compoTrusieHmeM He Gouee 80 om/M.

Hage:xuocrs jpeifcTBUA 3aIIATHRIX YCTAHOBOK ¢ W3MEpEHHEM IO-
TEHIWAJIOB HA KOHTAKTHHX YCTPOHCTBAX WUPOBEPSETCA He peske:
YeTHPEX pPas B MECAI| Ha [PEHaKHHX YCTAHOBKAX; ABYX Pas B MeCAI
HA KATONHHIX YCTAHOBKAaX; ONHOI0 pPa3a B MecHl HA IPOTeKTOPHHIX
YCTAaHOBKAX,

Jlna mopseMHHX rasompoBojioB HamGosee 3PPeKTHBHA KOMILIEKC-
Hasd BaIfUTa OT KOPPOSHH, COYETAOMIAA NACCUBHYI0 BAIATy B BHJE
H30NANUOHELX HOKPHTHHA ¢ AKTUBHHIMH 3JIeKTPHISCKAME METOIAMH
3aIUTH. B roponcKEx yCIOBWAX DPW HAJWYWH PA3BETBICHHOM ceTH
IOJ3eMHEHX METAIIMIYCCKUX COOPY:KeHWH meldecoobpasHa W DKOHO-
MUYHA COBMeCTHAA BIEKTPHYeCKasd B3aMuTa HX BMECTe C [a30mpo-
BOIAMI.



T'masa IX

OpPaHE8aI[PIH CTpouTeJdbCTBa
Hapy s HBIX ra3ompoBolioB

§ IX.1. Hoarorosurensunie paGoTnt

CTponTebCTBO HAPY/KHBIX T[a30IPOBONIOB OCYMECTBIAETCH IO
mpoeKkTy mpomspoxpcTBa pabor. Hommiexkc paboT BRIWYaeT: HOATOTO-
BUTeJbHEE PaGOTH, PHTHe TPaHNIe#, CBAPKY U HM30JANNI0, YKIAJAKY,
HCOLITAHAA H B3aCHOKY rasomposoma. IlapaliensHO CTPOUTENBCTBY
JMHeHHOU JACTH rasoIpOBO/A BHIIOJHAETCA COOPYKeHHe ero Iepexo-
0B UYepe3 MpeHmATCTBUA.

CrpouTenbRass opraHWsanysg, TOAYIMB OT MECTHOTO MCIIOJKOMA
NeNyTATOB TPYJAANMXCS paspemeHwe Ha IPOW3BOJACTBO paboT, Ipo-
BOJZHUT pa3bmBKY TPacCH rasomposoja. Ilpmsa3xa ocH Ta3ompoBoja
OTHOCHTEJIbHO DOCTOSHHHX ODHEHTHPOB (FKUIHIX J0OMOB, KamHTaJb-
HHX CTPOEHH# ¥ T. I.) I KPACHOH JWHWYM 3aCTPOHAKRU 3aKpEILIATCH
MeTANIAIeCKUME KOJHNIKAME — pemepaMH, a Ha acajibroBoM mo-
KPHTHE — CUeNUaJbHHMHA MeTALINIeCKHEMHE KHoOKaMu. Pemeps ycra-
HABJAEBAIOTCA HA BCeX YIIaxX IOBOPOTOB TasompOBONA, HA MPAMEX
Y9YaCTKax B IpejelaXx BUIUMOCTH pemepoB K B TOYKAX IepecedeHUs
HonseMHHX KomMmynmkammil. Hesasmcumo oT yrasaHEHE B IpoexTe
TOYKE NepecedeHms ¢ [APYTEMH KOMMYHEKAMUAME YTOUYHAIOTCA Ha
MecTe C IpPe[CTABHTENAMI OPraHW3anuil, SKCOIYaTHPYIOIAX 3JTH
KOMMYHEKanuu. Pasb@Bxa Tpaccs oopMIsSeTCs aKTOM, KOTODHIH moj-
ORCHBAIT KPEICTABHTENH 3aKasYAKA, NPOEKTHOA W CTPOHATENBHOH
opragm3amuii.

3areM Ha TpacCy ra3ompoBojia ¢ Tpy603aroTOBUTEIBHNX 6a3 3aBo-
3AT TpyOH B BUe W30JIHPOBAHHKX CEROWA WIW uieTe#, cBapeHHHX
M3 HECKOJIBKHX COKIW, KOTODHE paCKIaJHBAIT HA JeKKaX BHOJIb
TpaccH o6wgHO He Oamxe 1,0 M oT GPOBKH DIaHHPYeMON TPaHIIEH.
Y4acTok CTPOHTENLCTBA OTOPAKUBAIOT, 06eCHeIHBAS €r0 MPOXOXAMH
AN melmexoji0B, mepee3faMH um of0BesgaMa [iA aBTOMOOHIBHOIO X
I'y}KeBOr0 TPAHCIOPTA. 3aBe3eHHKE CeKOAW TPYDO CBAPUBAIOT B JITWH-
HOMEpHLIe IJIETH C TAKWM DAacueToM, YTOOH CTHKH OTCTOANHA OT MECT
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mepecevYeHNA ¢ MOJ36MHEIME KOMMYHUKANWAME He MeHee 9eM Ha 1 M.
HoHrnu crapernnx qimHEOMEPHHIX IJIeTell 3ariymaioT HHBEHTAPHEIMI
BarIYIMKaMH, W INIETH OCTAIOTCA HA GDOBKE O TOTOBHOCTH TpPAaHIIEH
K OINYCKY rasompOBOMIOB.

Ho pa6oT mo pHTHIO TPAHIIeH B HOPAAKE HONTOTOBKHE MPOUBBORAT
BCKPHTHEe [OPOKHHX HOKDHTHI, a8 TaKkKe pPrThe mMypoB B MecTax
IepeCceveHns TpacCHl Tra30IPOBONA C IeEPeceKaeMEIMH IO3eMHBIME
KOMMYHmKamuama. J[js PHTHSA TPAHINIEX NIHPHHA BCKPHTHA JOPOK-
HHX HOKPHTHIL NOIKHA OHTH 6O0lbINe IMAPHAL BepXHEM YaCTH TPaH-
med upH ac(adbroBOM HOKDHTHE IO GETOHHOMY OCHOBAHHI0 — Ha
10 cm (ma cropody), IpE APYrUX KOHCTPYKIHAX JOPOIKHHX NOKDH-
THR — Ha 25 cM (HA CTOPOHY). YUAaCTKE HIepecedeHUs rasompoBOLa
¢ MeHCTBYIOIIAME UOJ3eMHHIME KOMMYHUKANUAME BO H3GeManme HX
OOBPeKIeHnil BCKPHBAT mMypaMr Ha BCIO riIyOHHY TpaHimed pyd-
HBEIM cIocoboM.

Bekprrmee mypdaMn moaseMupie KOMMYHUKATNHA 3aKPeIIAI0OT OO0~
paMH HWJIE TOJBeCKAMEH K IepeRJaguHaM, LOpuueM 3JIeKTpoKabGenm
3aKJI0YAI0T B fepeBAHHHE K0poG. IIpHm mepeceuenmax rasompoBoma
€ KOJIJIeXTOpPaME O0OJbIINX cedeHWA (BONOKAHAIH3AMHOHHHIMHA, TeI-
T0QAKANUOEHKMA H Ap.) IPOEKTOM mpefycMaTpusaioTca I1-o6pasHsie
00BOZIE, a OPU COIVIACHY JKCIIYATHPYIONEX HX OPraHU3aMuil IPOeK-
THPYeTCA IPORJIANKA Ta30IPOBO/A HeNOCPeICTEeHHO depe3 KOLIeKTOD
B ¢yraspe ns Tpy6m mmaMerpom Ha 100 MM Goumme gmamerpa raso-
nposoma. HoHme ¢yTispa BHBOIATCA 3a CTEHKH KOJJIEKTOPA ' He
MeHee 4eM Ha (0,0 M B KaMKAYI CTOPOHY U YIIOTHAITCA HPOCMOJEH-
HOH mpsagpio @ OGUTyMOM, a MecTa mpoxofa (yTisgpa Uepes CTEHKH
KOJLUIEKTOPa TIEATeNIbHO IEeMEeHTHPYIOTCH.

ITpu npomsBoncTBe HONrOTOBUTENBHEIX pafoT 0co0Goe BHEMaHHE
cliefyeT YOeXfATh OTBOAY AaTMOCPEePHEIX OCAZKOB W TPYHTOBHX BOJ.
JLIs 5T0ro BOKPYr MIOmMALKYE ¢ HATOPHOH CTOPOHH MeJAI0T 3eMIAHLIE
WM TIWHAHEE BaJh ¢ BOXOOTINBHEIMA JOTKaMu. B cayTasx BHICOKOTO
YPOBHSA TPYHATOBHIX BOJ B yIIyGJeHHKX OPUAMKAX HA TPacce OPradm-
3YI0T BOAOOTJIUB WIHU N0 BCeil Tpacce MPOMBBOAAT HCKYCCTBEHHOE IO-
HIJKeHAe yPOBHA TIPYHTOBHX BOJX € HOMOLIBI0 HIIOPUIBTPOB.

§ IX.2. Prirhe TpaHmell m yKIagEAa rasonpoBoOJiOB

Prite TpaEmedi — caMas TpymoeMKas pafoTa IpH CTPOATEIHCTBE
rasonpoBOfOB, OCJIOKHAEMAA B TOPOICKUX YCIOBUAX TeM, 4TO JOJIKHA
OCYMECTBAATHCHA B KODPOTKU#E CPOK U HA MHHWMAJIBHO He0OXonmMmoit
pabogeir Teppmropmu. [[amHa paGodeidl TEPPHTOPHA OIpeJelAETCH
JIMHON paspHTHs TPaHIDEN, KOTOpaA I oGecriedeHAS BO3MOKHOCTHA
ABIJKEHHNS TemeXOfO0B MW TPAHCIOPTA He NOKHA OHTH CAUIIKOM
bonpmoit. [Mlupmaa paGodedl TeppUTOPHE NPUHUMAETCA C YHETOM
pasMelieHNa Ha Hell TpaHIIeW, OTBAJNA [JIA TPYHTA H MOHTAKHOHN
miromaynku. i yMeHbIIeHHA mMupWHEl PaGodeil TepPUTOPHE HHOTHA
OPraEmW3yIT BHBO3 TDYHTa B OTBeNeHHBIe s 9TOTO MeCTa — Ka-
BAlBepPH C IOCHeLYIONMM OPUBO30OM €r0 A BaCHIKHA TPaHIIeH.
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PrTbe TpaEmed Hexecoo6pasHO MAKCEMAJIBHO MeXaHWBHPOBATDH, mc-
10,1b3YsA OHOKOBIIOBEIE, MHOTOKOBIIOBE® ¥ POTODPHEE BKCKABATODH.
B crecHeHHHX TOPONCKHUX YCIOBHAX HAHOONbIlee IPHMEHEHWe HAaxX(Q-
naT ManorabapUTHEE U MaHEBPeHHEIE OJ(HOKOBIIOBHE BKCKABATODH Ha
OHEeBMOKOJIECHOM XOmy.

Iocne TOro Kak TpaHIOes OTPHTA, OPOU3BOJAT HONYNCTKY W BHI-
paBEUBAHEE €e JHA [0 NPOEKTHHM OTMeTKaM. OHOBPEMEHHO BPyUHYIO
IONTOTABINBAIT HPHAMKA [JA CBADKH HENOBOPOTHHX CTHKOB.
B craIbHHX H TPAaBEJHCTHX TPYHTAX IOJ ra3oupoBOX JelalT Imo-
¢Telh U3 MeCKAa WAHN Pa3MeIbueHHOTO IpyHTA 063 HAPYIIEHHA IPOEKT-
HHX OTMETOK [HA TpPaHmed. B ToTOBYyo Tpammen rasompoBOJ YHia-
IHBAIOT, WCHONB3ySA ABTOMOOWIBHBIE CTPENOBHE KpaHH HA THEBMO-
X071y, KPAHHI-DKCKABATODH H Dese TPAKTOpPHHe TPyOOYKIAfdHmKH Ha
rYCEHHYHOM XO0Xy. D Y3KHX YIHYHHX HOpoesfax WHOIAa YKIAIKY
rasompoBoJa HPOUW3BONAT C MIOMONIBI0 TPEHOT, JieOeqoK W TaJjei.
Jlia mogpeMa, mepeMeleHNA U ONYCKA H30JAMPOBAHHHX I'a30LPOROJIOB
o U30c)KaHAe TOBPEKICHNA HI0IANUY OIPAMEHAIOT MATKAE CTPOIL —
fI0JOTEHIOa U3 MPOPEe3HHeHHOH JIEHTH.

Ilocne ykAagru Oierell ra300IPOBOJA B TPAHIIEI MPOUSBONAT MeH-
TPOBKY, CBADKY W H30JANWI0O HeIOBOPOTHHX CTHKOB, & 3aTeM JeNa0T
MONOHBKY DOJ Ta30mPOBOJ W B3aCHIOKY Nas3yX MOeCIaHKM TPYHTOM
¢ THIATEeJIBHHM yaoinotHeHHeM. J{nA Aydme#r coxXxpadHOCTE W30IATMUA
ZeJIal0T OPHCHIOKY I'a30IpOBONA Pa3Melb4eHHHM I'DYHTOM cioeMm 20—
25 e¢M. [lpm 5ToM HeH30JIHPOBAHHKE CTHKA HE HCIHHTAHHEIX HAa
OpoBKe TPAHIIEHW ra3oIpPOBOJiOB HA3KOTO U CPeJHEr0 JaBIEGHHH OCTAB-
JIAIOT OTKPHTHMEA MJA OPOBefeHHA UCHLHTAHUA HAa HPouHOCTH. Ilpa-
BAJBHOCTE YHKJIAJAKH IasodPOBOMIA IO NPOEKTHHIM OTMETKaM, KadecTBO
pa6oT IO YCTPOUCTBY HOCTENN M COXPAHHOCTH HIOJANNE MPOBEPAIOTCA
xoMuccmell ¥ 0OPMIAIOTCA AKTOM CKPHITHX pabor.

§ IX.3. UcnbiTanas rasonpoBojoB

3aKoHYEHHEE CTPOATENLCTBOM DAaCHpefeuTelbHEE Ta30ImPOBOIH
u I'PIl ucOHTHBAIOT Ha OPOYHOCTH U INIOTHOCTH IPU TaBJIeHUAX, YCTa-
gopiaeHaHx Hopmamu (rab6a. 1X.1). Tlepepy mcOHTaHEAME rasompo-
BOJH, €CJHU 3TO BO3MOJKHO, IPOAYBAIOT BO3XYXOM VA OYHACTKHA OT
OHIM ¥ OKAJAuHH. VcOHTHBAKT ra3ompoBONH BO3LYXOM, 3a HCKIIO-
YeHmeM HAJ36MHBIX Ta30HmPOBOJIOR ¢ [ABIECHHWEM BHImE 3 Krc/cM2,
KOTOpHI® MHojjlesXaT HCHHTAHWIO BONOH. YUacTKH ra30OPOBOLOB HA
mepexojiax Yepes BONHEIE WIPerpajbl, moj ABTOIOPOTaMu, KeJe3HHMI
JoporaMyd @ TPAMBAHHIMHA OYTAME HA OPOYHOCTH TAK/KEe HCIHITHBAIOT
Bopmoit. OnHako B 3WMHee BpeMA W OPH GOJBMIAX JAAMETPAX ras3ompo-
BOIOB THAPABIAIECKHS HCUHITAHASA MOTYT GHTH 3aMEHEHHI THEBMATH-
9eCKMMH OpH ycaoBum ofecmedcHHA HEOGXOMHAMEIX Mep HPEeRoCTO-
POKHOCTH.

IIpm wenHTaEAAX WCUOAB3YIOT UPOBEPEHHEE M ONNOMOIPOBAHHE
MaHOMeTpH, ofecuedvBajolue HEOOXOAUMYI0 TOYHOCTH 3aMEpPOB JaB-
JeHUA, a EMEHHO: OPW WCIOHTATENBHHX AaBieHEAX no 1 Krc/cm? —
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Ta6aunma IX.1

BeanuuHs! MCOLITATENbHLIX AaBlegmii pacnpexelHTeNbHBIX
rasonposofos n I'PII

HcnmurarensHOE paBjieHne, Kre/cm?
Pabouee pmasjeHme B rasompoBOne, Kre/cm®
Ha OPOYHOCTH Ha ILJIOTHOCTh
Husxoe (mo 0,05) e e e e e e 3,0 1,0
Cpenaee (CBEImIE 0,05 3 L. 4,5 3,0
Bricoxoe:
ceme 306 . . . .. . ... ... 7,5 6,0
eeame 6 0 12 . . . L. L. .. .. 15,0 12,0

JRATKOCTHEE ¢ BONAHKM WIM PTYTHHM 3aN0JHEHAEeM; IPHE UCHHTAHAAX
Ha NPOYHOCTh — UPYKUHHEE, KiIacca TOYHOCTH He HHKe 41,5 mo
TOCT 2405—72 ¥ mpw HUCOHTAEAAX HA IIOTHOCTH — O0GpPa3mMOBHe
madomerpH mo I'OCT 6521 —72, npyxurase KoETpoabHHe o 'OCT
640069 mim mEupMaEOMETDH.

Crnauajia yio:xeHHEE B TPAHIIEI0 W NPHUCHIAHHLEE TPYHTOM Taso-
OpOBOAH WCHOHTHBAKT HA HPOIHOCTH. lIpH 3TOM, KaK OTMe4aloch
BHITIE, CTHIKK Ta30UMPOBOJIOB HE3KOTO H CPeJHero JaBIeHHS He NOJ-
JKHH OHTh W30JIHPOBAHH M HmpucHOAaHH. ONHAKO BHIOJIHEHHE BTOrO
YCIOBHs CBA3aHO C HOCHEXYOIIedl H30NANEKell CTHKOB B CTECHEHHHIX
yeaopusax TpadmeHd. VisOe;xaTh BEOONHEHWSA TaKOd HEUPOWSBOMH-
TeIHHON pabOTH MOKHO TpeMd OYTAMH: NCHOHTAHHEeM CeKOUA HIK
uiereit Ha GpoBKe TPaHIIEH; UPOBEPKOA BCEX CTHIKOB (PUBWIECKHMHE
MeTOJAMU KOHTPOJsA WJW WCIHTAHHEM Tra30mpoBOfa Ha IPOIHOCTH
napieHEmeM He MeHee 6 krc/cM2. Bo Bcex sTHX ciyuaAx Bce CTHIKH
(3sa HWCRIYEHWEM CTHKOB, CBAPEHHHX B TpPaHIIee) H30AUPYIOT Ha
OpoBke TpaHMmeH.

T'asonpoBofbl BHICOKOTO JABJGHHs HCOHTHBAIT HA HIPOYHOCTD
¢ M30JMPOBAHALIMEA U OPACHIOAHHHEMHA CTHKAME, 32 HCKIIYEHAEM CTH-
KOB, cBapeHHHX B Tpammee. Iloj WcOHTaTeTBPHWM NaBJeHHEM Ha
OpPOYHOCTH Ta30IPOBOJMl BHAEP;KABAIOT He MeHee 1 u, mocme uero
maBlieHde CHUKAIOT JI0 HOPMH, YCTAHOBJIEHHOHW [Jia HCHHTAHHUA Ha
OIOTHOCTh, W HPOH3BONAT IPOBEPKY MMJIOTHOCTH COSNEHEHHIA OCMOT-
pOM (IpPH HCHOHTAHEAX BONOM), IO 3amaxy OJOPHPOBAHHOTO BO3LYyXa
WM MHUIBHOM BMyJnbCHeH (OpPH WCOHTAHHAX BO3XyXoM*). VYerpa-
HEeHHe BHABIEGHHHX [e(eKTOB MPOU3BOMUTCS IOCIHe CHUKEHWA aBie-
HHA B rasompoBoje KXo aTMoc(epHOrO.

Ha niorsOCTH MOA3€MHES ra30nPOBO/IH HCIHTHBAIOT HOCIe TOTHON
sacHOKE Tparmen. Hanoxuws rasonposos Bo3gyXoM o HAYala HCIE-
TaHHUA €ero BHIEePKUBAIOT MO HMCOKTATEJbHHIM aBJIeHHEM B 3aBUCH-

* Jlua obmerdemmA OGHADY;xeHHS HeNIOTHOCTell HArHeTaeMEI B ragompo
BOJ BO3NYX peKOMeHAYyeTcs OfODPHPOBATH.
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MOCTH OT jaumaMerpa oT 6 fo 24 4 jyiA BHpaBHMBAHOA TeMOepaTyps
BO3IYyXa B Ia30IPOBOJie C TeMIepaTypol rpyHTa. IIponoiKATe THOCTS
caMoro HCUHTAHUSA ra3ompoBOfa HA IIOTHOCTh NOJKHA OLITE He
Menee 24 9, 3a MCKIIOUEHUEM BROJOB JBOPOBHX M MEKIEXOBHX razo-
IPOBOJIOB HU3KOTO JaBIEHHSA.

I'a30ompoBO[ OHOTO MHAMETPA CUATAETCH BHEPIKABIIMM HNCIHITA-
HEe, eciU (PaKTHIECKOe MajieHHe [aBJCHWsA 33 BpeMsA WCOHTAaHAA He
OpeBHIIAeT BEIMIMHEL

Ap=3001/D,

a NJA Tas0mpOBOjJa, UMEIONEro YYacTKH DPABJHYHKX [{HAMeTpPOB,
Ap =03t (dyly+ doly - « - +dala)/(d20, +d2l, 4. . .+ d2L),

rme Ap — pacderHoe majeHWe papieHus, MM pr. c¢r.; D — BEyTpen-
HUHA [@aMeTp rasompoBOjid, MM; T — IPOJOMKHTENBHOCTh HCIHITA-
gada, 9; dy, dy, ..., d, — BAYTpeHHHE TUHAMETPH YJacTKOB I'a30-
mpoBoma, MM; 1,, Iy, . .., l, — QAUEH y9aCTKOB rasompoBOJ0B ITAX
IMaMeTpPOB, M.

QDaxrTrvecKoe HajeHUE NABJIEHUA B Ta30LpPOBOJEe 32 BpeMA HCUH-
TaHWg, MM DT. CT.,

Apy=(H,+ B,)—(Hs+ By),

rge Apy — (paxrTmdeckoe majeHNe NABJIEHHA, MM pT. ¢T.; H, m H, —
II0OKa3aHAA MaHOMeTpa B HAYaje W KOHIE MCOHTAHHA, MM PT. CT.;
B, u B, — mokazauus Oapomerpa B HadYale W KOHIe HCILITAHUA,
MM PT. CT.

OTBeTBAGHAA OT PACUPEJeNHTeNbHEX rasoIpOBOI0B, BBOJAH H BO-
pOBHIe rasodposoxsl HuskoTo masieHusa (mo 0,05 xre/cm?) mmamerpom
meuee 150 MM wmcuHTHBAlOT Ha OpouHOCTH fapieHmeM 1 Kre/em?,
a ga miotHOCTh — 0,2 Kre/cm? B Tewenme 1 4. Taszomposoj cumTaercs
BHJICPIHABIMMM WMCOHTAHWE HA IUIOTHOCTH, €CIW NafieHHe [aBJIEHHSA,
ompenieisieMoe [0 JKUIKOCTHOMY MaHOMerpy, He mpeBsimaer 10 mm
BOJ. CT./d.

B TI'PIl mcnmTagmaM Ha OpPOYHOCTH WOJBEPraloT Ta30IPOBOJH,
obopynosanre u KUII. B 3aBucHMOCTE OT KOHCTPYKIMH PETyIATOPOB
JABJIEHHSA W ycTaHOBIeHHOH mocie Hux apMarypm I'PII mcmmtmisaror
B mesioM (OT BXOJIHOH 10 BHIXOJHOM 3aIBHM;KeK) HIA dacTaMH ([0 pery-
asropa u mocie Hero). IIpm mcomrammax I'PII B memoM mcumirareds-
HbIe JIaBJeHH:A UPHHMMAIOT o [aBJCHHI0 Iasa Ha BHCOKOH CTODOHE.
Ilpn wenmranmax mo 9acTAM HOPMHL MCHIHITATENbHHIX J(ABIEHWHA TPH-
HEMAlOT B COOTBETCTBHU C PafoYnMMH JABICHHAMH [0 I MOCIE PEryisa-
Topa. Beinuwns mcnmTaTedbnnX faBnennil npusenes s tabx. 1X.1.

ITpm ncoerragun I'PII #a npounocts ncumiTaTebHOE KaBICHHE BH-
Aep:rmsaerca B réuenme 1 u. Ilocime cam:keHms paBiIeHUA OO0 HOPM,
YCTAHOBJIEHHHX [JiA MCHHTAHAA Ha IIOTHOCTH, BHABIAIT NepeKTHHe
MecTa IyTeM BHEIDHET0 OCMOTPa W TPOBEPKH MEUIBHOH 3MYIBCHEI.
O6uapy:xennne medertst yerpadaior. lcnmrammsa Ha IITOTHOCTD
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T'PII uposopsar B Tewemme 12 9 mocie mojpeMa naBICHEA 7O HCIH-
TaTejabEOro. Ilpym aToM majmeHye NaBIeHEA NOJKHO GHTE He Goiee 1%
HAYAIBHOTO.

Y4acTKE rasompoBONOB HA IEpeXofax depe3 BONHHIE IPerpajis,
aBTOJIOPOTH, JKeNEe3HHE MOPOTH K TpPaMBa#lHke NIYTH WCIHITHBAIOT
B TDH CTAjuy:

1) Ba mpoUHOCTH — mOCJTe CBapKU Depexofa WJIW ero JacTH [0
YRIa#KE Ha MecTo. VicHHTAHMS rasompoBomos ¢ paGoumM jaBleHAEM
mo 3 Krc/cM? mpoOHSBONAT BOBIAYXOM, a Godee 3 Krc/cm2 — BONOM;

2) Ha WIOTHOCTH BO3JAYXOM — HOCHE YKIAAKH HA MeCTO, IOIHOTO
MOHTaKa W 3ACHIKE Iepexona;

3) HA WIOTHOCTH BO3JYXOM — IIPH OKOHYATENbHOM KCIHTAHER
rasompoBoia B IEIOM.

Pesynrratnl mposefenms wmcnomTaHmi raszomposomoB u I'PII ma
IPOYHOCTh W INIOTHOCTH OQOPMIAIOT aKTaMH.

§ IX.4. Coopyxenme mepexof0B moJ| aBTOJOPOTaMH,
sKeNe3HOOPOKHBIMA B TPAMBATHBIMU

yTAME

Ha nepeceuernsx ¢ aBrofoporamu, ;KelIesHEME JOPOTaMH B TpPaM-
BafHHIME IyTAMH INPOKIAJKY Fa30IPOBOJA MOKHO OCYIIECTBAATH OT-
KPBITHIM TpaHMeWHHM H 3aKPHTHM GecTpaHmeHdHHM cmocoGaMu.

A ——

7 24

7 /

77 774

Pme. I1X.1. CxemMa ycraHOBKM I OpoKoJa.

OTKpHTH c10C06, cBA3AHEHE ¢ HEOGXOMUMOCTHIO BPEMEHHOTO mpe-
KpameHHA NBUKeHHUSA TPARHCIOPTA, B TOPOACKHAX YCHOBUAX NPHMEHMIOT
penko. Yame mpuMeHAIT 3aKPHTHe CHOCOOH OecTpammeiHON npo-
KIanKE TrasompoBOAOB, He HAapPymalomue JBIKEHAA TPaHCIOPIA.
K mum otHOCSATCS: mpOKOM, IPOKABIMBAHTe, TOPHSOHTATBHOE Oypenne
u np.

Ha pmc. IX.1 npepcrapmena mpumAmmnmazbHAs cXeMa OHOH W3
YCTRHOBOK [/IA NPOKOJA IPYHTA HOJ AOPOTOH C MOMOIMBI0O I'MIpPARJIH-
9eCKOr0 JIOMKpaTa (HIH ABYX AOMKparos). B pabouem mpmamre 4
pasMemaloT yOOPHYM CTeHKY J, THAPAaBIMIeCKMH NOMKpar 3, pabo-
Taolui oT Hacoca 1, W cTaNBHON QYTIAAD 7 C BBeIeHHHM B HET'O MIOM-
nonoM-rosikaredeM 5. Hlommon Bpeurator 8 dyTasap Tar, 4robe wacThb
ero BHICTyNaJa U3 GyTiIApa Ha NIAWHY, PABHYIO BEIIHYMHC XOJA MTOKa
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IOMHKpaTa, W 9TO NOJOKeHHe (PHKCHPYIOT B3aKIANHON MNMIbKOM 6,
BCTaBJAsAeMOA B IEePBOe OTBEPCTHE NIIOMIIOJA.

VYename 0T IoMKpaTa depes MOMIOI B 3aKIaJHYI0 MIIHILKY Tepe-
maercA Ha Tpy0y OyTiApa, m mepelHAA 9acTh €e ¢ KOHYCHHIM HAKO-
HeYHAKOM 9 pasfiaeT I'PYHT 3a CUYeT YLJIOTHEHAA B PafUaTbHOM Ha-
mpapieHdd, ofecmeumBas HpoxBmkeHwe ¢yTiasgpa B rpymte. Iocie
OpoxoJia TPYHTA Ha JJIUHY, PABHYIO IOJHOMY XOXY INTOKA AOMKpaTa,
IMTOK BO3BPAIMAIOT B IEepBOHAYANBHOE MMOJOKeHHe, 4 IIOMIIOJN BHITH-
rEBAIT H3 (yTiagpa Ha BedwdWHY, PaBHYI XONy IITOKA, W (HKCH-
PYIOT IOAABKON, 3aKJAAJKBacMOd BO BTOPOE OTBEPCTHE ITOMIIOJA.
3aTeM TPYHT CHOBa IPOKAJHBAIT HA BeJWIWHY XOfa IOTOKA HOM-
KpaTa U T. ., DOKa Becs yTiAp He BOHKET B TPYHT. 3aT€M K HePBOMY
3peHy (yrTadgpa OpHBapmBalOT B mpmAMKe 8 clefyiomee W IIPOKOI
LPOJOIKAETCA [0 BHIX0[A TOJ0OBKE (yTiApa B OPHeMHHI KoTaoBaH 0.

Cospanme HA3KAMHOTO yCWINA HA 3aHEI Topenm (yTiapa BMecTo
NOMKpara MojkeT OmTH ofecmedeHO TATOBHIM YCHJAWEM JebegKH WIn
TPAaKTOpPa € IOMOIBI0 TPOCOB ¥ DOJIUCHACTOB. BMecTo [IHHHOTO
IIOMITOJIA-TOJMKATEIA YACTo HPUMEHSIT KOPOTKHEe HAKHMHEE Oa-~
TPpYOKE ¢ (iaHmaMA, QIAHA KOTOPHIX PAaBHA BeAMYWMHE XO0ja IOTOKA
moMKpata. B oroM cayduae mocie OpoKoda TPYHTA HA AIUAHY XO04a
MTOK MOMKPAaTa Bo3BPAmaioT B MePBOHAYANLHOE MOJOMKeHAe B B 06pa-
30BaBIIeeCA OPOCTPAHCTBO BCTABIAKT OYEpPefHOW HAKMMHOM mATPY-
0OK iA IPOMOJIKEHUA mPOIecca MPOKOJA.

Benmuanna yemnmit, HeoOXORAMEX [JiA OIPOKOJA, B 3aBECHMOCTA OT
CBOMCTB IPYHTOB U nuaMeTpos Tpy6 cocrasiaser 50—300 rc. Coocobom
OPOKONA MOKHO HPOKIAABBATh TPYOm muamerpoM a0 500 MM Ha
pnury no 30—40 M co cxopocThIo Hpoxomku 2—3 M/4.

Iipn Goapmux gmamerpax TPyG6 GYTAAPOB IPAMEHIIOT CIOCO0 TPO-
NABJMBAHNSMA, TEXHOJOIWA KOTOPOTO AHANOTMYHA TEXHOJOTHH IIPO-
KOJIa, HO OTAMYAETCA TeM, 9To (PYTAADP BAABAUBAETCA B I'PYHT OTKPH-
teiMm koHmOM. IlocTymaromu#i BHYTPHr ¢yTaspa rpyur paspabaTw-
BAeTCA MEXaHHIECKHM CII0CODOM M YHadsdeTcA C IMOMOIIBI0O ITHEKOB,
CKPeOKOB, ’KEJIOHOK W APYIWX HpPHCHOCODIeHMI.

TopmsortansHOe 6ypeHme oOCymecTBiseTcA OYPOBHIMH YCTAHOB-
Kamu, coofmaomumm TpyOe BpamiaTelbHO-IOCTYHATEAbHOE JBHIKE-
HOe B TOPM30HTAJbHOM HampaBxeHuH. llepegHsAs dacTh TpyOH oCHa-
maeTesA CHeNUAJbHON peXyme#d ToLOBKOH.

CpaBHETEIFHO HOBEIMA MeTOoXaMH GecTpaHNIeHOR IPOKIA/KH Ia30-
OPOBOJOB ABIAIOTCA BAOPOBAKYYMHOE IPOaBIMBaHWe W BHGpoOype-
HEe I'PYHTA, OIPA KOTOPHX HPOX0IIeCKOMY HHCTPYMEHTY CO00Iaercs
BEGpanmsa, cmocoGeTByIoman ayamell paspaboTke rpyHra.

§ IX.5. Coopy:xenme mepexofoB uepes
BOJXHBIE HpPErpajgnl

Ilepexonn rasompoBojOB dYepe3 PexH, KaHAIH, 03epa H ApYrHe
BOAHEIE IPErPajibl COOPYAKAIOTCA IO TPOSKTaM IPOU3BOACTBA pabort, pas-
pabaTeBaeMEM Ha OCHOBAHHWH THAPOJIOTHYECKAX, THIPOre0JIOTHISCKHAX
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I TomorpadEmuecKmX HCCIENOBaHHN. OJTH mepexojr B Hace-
JeHAHX IYHKTAaX, Kak LPaBUJIo, BEUoIHAIoTcs moxsopmmMA. Ilocxe
OPHEeMKH CTPOHTeIHHO-MOHTAKHON OpraHmaanmeil cTBopa HO/BOJHOTO
mepexofa W 3aKpemyieHHS eTo 6eperoBHIMA CTBODHHIMA 3HAKAME W pe-
mepamu  ofopymyeTcA CTPOMTeNbHASA IJIOMAfKA W HA Hell IPOM3BO-
nATes cbopka, cBapKa, WB0JIANMA, WCOHTAHAA HAa IPOYHOCTh W Gas-
JIaCTUPOBKA MIOKepa WIH ero CeKmui.

OpHOBpeMeHHO LPHCTYMAOT K paspaboTKe GeperosHx M HOABOA-
HoOit TpaHmei#. B 3aBmCHMOCTE OT MeCTHBIX YCIOBHI W ob6beMa 3eMIdA-
HHX pafoT Tpammien paspabaTEHBAT CKPeUePHHMHA YCTAHOBKAaMH,
3eMjleUepnaTe/IbHEMA A 36MJIECOCHEIME CHAPANAMHA, JKCKABATOPAMHA
¢ mIaByunx cpemcTs u Apyrumu Meronamu. lllmpmea tpammen mo mry

Puec. IX.2. CxemMa KapaTHO-CKpeNepHOHl yCTaHOBHKI.

JIONKHEA OPEeBHINATh AWAMeTpP TasompoBOJa ¢ HABEIIEHHHIMY TPy3aMm
He MeHee 4eM Ha 1 M ® OwiTh BupuTa ¢ oTkocamm or 4 : 0,5 o 1:3
COOTBETCTBEHHO BHAY IPYHTA. ['ay6uHA TpaHINeM MOJKHA OHITH He
megee 1 M Ha cymoxonasx u de MeHee 0,5 M HA HECYNOXONHHX BOTHEIX
mperpajfiax, C4ATas OT YPOBHSA BO3MOKHOTO PasMbiBa JHA /[0 Bepxa
rasoupoBojia.

Ha manmx HecynoXomasix perax DOmBoJHbE TPAHIIEHW 9alle BCEro
POI0T KaHATHO-CKpemepHHMH yceramoBkamu (pme. [X.2). Ilpm stom
cnocobe CRpemepHHIA KOBImM 6 nepeMelmaeTcs BHOAb OCH IOABOAHOMN
TpPaHIeN ¢ MOMOIEI0 ApyXxGapabannoil neGegum I ¥ paGowero Tpoca 4.
Cpesasa rpysT, KOBII mepeMelaeT ero K GyEKepy J OpmeMHOR seTa-
raju 2. SareM fefeKa ¢ MOMOIBIO TPOCA XONOCTOTO X07a §, MEpPEKH-
HYTOro depe3 GIOK XBOCTOBOM OMOPH 7, BO3BpAMIaeT KOBII K HPOTH-
BOIOJOKHOMY Oepery A Bo3oGHOBIeHNA NUKIA. LaKoil cuocob mos-
BoJIAeT paspabaTHBATh WoxBOJHBIe Tpanmen AauEoi mo 150—200 M.

Adasa paspaGoTKM NOABONHEIX TpaHMmedl Ha CYHOXOJHHIX PeKax
WCIONB3YI0OT 3eMiedepIaTelbHbe CHAPANH OJHOYEPUHAKOBEE NEPHO-
IWIeCKOT0 W MHOTOYepHAKOBEE HEOPEepPHBHOTO MAeACTBHA. OTH CHA-
PANB OCHAMEHH YepIaKaMu eMKOCTBIO [0 O M3, aHATOTHIHEIME SKCKa-
paTopHEM KoBmaM. OnHOYePHIAKOBEE CHAPAMAH, TaCTO YCTAHABIWBAe-
MEle Ha IJaBY9NX CPENCTBaX, MOTCYT M3BIEKaTh T'PYHT ¢ TAYOHHE
mo 25 M B yKIafsBaTh ero BGamsn ceba nam B manan/s. MHEOrogepma-
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KOBHIE CHAPA[H, HENPEPHBHO H3BAEKAA IPYHT ¢ TIAyOmHE 1o 10 o,
TPRHCIOPTHPYIOT €r0 K MeCTy 0TBAJla MM HA MAJAHRY IO IIABYIeMY
rPYHTOIPOBOXNY.

IIpm mecuaHEIX WM WIAKCTHX IPYHTAX IONIBOJIHBE TPAHIIEH Lelle-
c000pa3Ho paspabaTHBATh 3eMIECOCHKIME CHAPANAMH, KOTOPHE OTCA-
CHIBAIOT BOXY €O B3BeNMEHHHIM I'PYHTOM (mYJbLY) M3 OPHIOHEON 30HEI
¥ YOAIAOT ero M0 TYIbIoNpoBoAY. [us yBelwdeHAS TPOA3BONHATENb-
HOCTH 3eMIIecCOCa y ero BCACHBAMEro marpybxa MHOTKA MOHTHPYIOT
TrUAPaBIAYeCKHe WIN MeXaHWYeCKHe PHIXJIHUTeNIM T'DYHTA.

TI'mppoMormTOpHEIE METO/IE pa3paboTKE DONBONHKIX TPAHIIEH 0CHO-
BAaHK HA pasMbiBe I'PYHTA MOIMHOY cTpyeit Bogsl. OHM MaJoMpPOW3BO-
IUTeJbHH, TPeOYIOT IpAMEHeHAS TPYAA BOJ0IA30B W MOITOMY LIpHMe-
HAITCSA PEfKO, JAXMb B KadecTBe BCOOMOTATENBHHIX CHOCOGOB pas-
paborku Ttpammeii. TakKe pefKo, JWIObP IOpu 0COOHIX YCIOBHSX,
HAOpHMepD UPHW CKAJABHHX TPYHTax, HOJBOMHEE TpaHOmenm paspada-
THIBAIOT B3PHBHEIM CIOCOLOM.

K MomenTy oxomwaEWA pas3paboTHu DOABOMHON TPaHINEW NOJKHBI
OEITh 3aKOHYEHE PaboTH Do HOATOTOBKE I0Kepa K YKIAjKe B TPaH-
meo. lokep momskeHn OHTHL cBapeH, W30JWPOBAH, WCUHTAH HA IPOI-
HOCTH, o(QyTepoBaH [ePEBAHHKMHE peliKamMu u 3a0alIaCTHPOBAH
/Ke/e300eTORHEIME BIW YYTYHHHMEI TDY3aMH.

Brifop cmocoba YHIAAKE TasompOBOJa B NOABOAHYIO TPAHIICIO
BaBWCHT OT J@aMeTpa Ia300POBOMA, MWPWHH U IIyOMHN BogHOR mpe-
Tpajsl, CKOPOCTH TedeHWs, ycIoBHE cymoxomctBa m T. A. G yuerom
3TIX PAKTOPOB YKIANKA I'a300poBOA B IIOBORHYI0 TPAHIIEIO MOKET
OHTH OCYIECTBIEHA ONYCHOM C IMaByIuX WJIW CTATWOHAPHEIX OIOP.
NPOTACKEBAHWEM U0 NHY TPaHIIeW, CO JbIA, ¢ LIaByIAX CPEACTB
IpH OOCTemeHHOM HAPal(HBAHMA TAa30HpOBOAA M HEKOTOPHIME HDY-
TMMHA MeTOOaMH.

Jnsa omycka ¢ mIaBYYMX WAM CTAMUOHAPHBIX OMOP CMOHTHPOBAH-
Huil Ha Gepery @ 3ariaymeHHHH ¢ 06eMX CTOPOH rasoIpoBOf WO Pelb-
COBOH COYCKOBOM MOpOKKe HA BaroHeTKax (WJIM IO POJIAKOBOHM J0-
POJKKe) ¢ moMoOmpbI0 1e6efoK, TPAKTOPOB HIH GYKCAPOB CHYCKAIOT
Ha BOJy W HepeMelmaloT Ha auHmi0 creopa. Ilmasydecth 3abanmacTm-
poBaHHOro Tra3ompoBoja ofecmedwBaloT IPUKPEIJIEHEEM K HeMY
PasrpyHanMuX HOHTOHOB. BHTAHYTHI oo JUHWE CTBOPA ra30IPOBOJ
OPEKPEMIAIOT K MIaByINM WIN CTANAOHAPHEIM (CBAaHHEIM WM K03J0-
BEIM) OIIOpaM H, 0cBOOGOOUB OT MOHTOHOB, HA TPOCAX HOCTEIEHHO OLIY-
CKalT B TPAHmE ¢ IOMompbI JNebeoK, Tajxell, KPaHOB W APYTHX
cpemetB. OORYHO CTANWOHADHHE OMOPHI OPHMEHAIOT HpH TIIyOGWHAX
BofoeMoB He Gonee 7—8 M M mpH OTCYTICTBHE CYNOXONCTBA.

VYriIagxa ra3ompoBojia B HONBONHYIO TPAHMIE METOMOM IPOTACKU-
BaHWA WO JOHY €e OCYIECTBIAETCHA ¢ IOMOMIBIO TPAKTOPOB MM Jebe-
JOK @ TArOBOTO TPOCA, IPOKIAFKBAEMOT0 depes BCIO BONHYIO Ipe-
rpany (pume. IX.3). TomoBHag wacTh NIOKEpPA BHUOOJHAETCA B BHe
KOHYC00Gpa3HOR 3arIyIIKM ¢ IPOYNIMHOM A Tpoca W BO M30eKaHIe
ee 3apHBaHEWA B TPYHT pPasMelaercs Ha CICNUAJBHHIX CANa3KaxX HIH
OofiBeIABAaEeTCA K NOHTOHY. J[lnA yMeHBImeHus COHPOTHBICHHA
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TPeHHA [OKepa 0 TPYHT K HeMY IDHKPEILIAT PasTPy30uHbIe NOH-
Toub, HeofxomnMoe TArOBOE YCHIHE LPH IPOTACKHBAHHM AI0KePa IO
TpyHTY,

F,=aG),
rae a — wodddumuedT TPOraHAA C MeCTa, NPAHAMAEMHA He Me-
mee 2,0; G — Bec (cmiua TAKeCTH) JoKepa B Bofe, Kre; A — Kodpdu-
IEeHT TpeHHA CKoabKeHms, pasmmi 0,6—0,8.

Cnyck moxepa Ha BOAY, KAK W B UPeJHAYIEM cIydae, OCYMecT-
BIAETCA IO pEeIbcOBOMY WM poamkoBoMy unyrm. IIporackumBamme
BEJleTCA CO CKOPOCTBhIO He Gojee D M/MUH [0 TeX HOP, HOKA TOJOBHAA
9acTh MIOKepa He GyaeT BHITAHYTA HA OpoeKkTHyI0 mamny. Ilomomxenne

Puc. IX.3. Cxema mpoTacKuBaHEA Ta30mpoBoJa N0 [AHY IOABOLHON Tpammen.
1 — TasompoBOm; 2 — I'PY3; 8 — PeNbcoBaA YaKoKoJNefiHaA popora, 4 — MOHTOH; § — Te-
JIeKKa; 6 — OPEAMOK AJNA OCBOOOKMEHHA TeliesKeK; 7 — pasTPYS0YHHM NOHTOH, 8 — TDOC
9 — HampasaAwpumi 60K, 10 — TPaKTOP.

ras3onpoBOia IPH NOPOTACKUBARHAM UOEePHOAWYECKH KOHTPOJIHPYeTCH
BOJI0JIa3aMH, YToOH mpefyHopeauTh HOBpe:kJeHWe (YTePOBKE ® H30-
JAnum miam cmemeHwne rpy3oB. Ilpm orpaEwYeHHO# gIWHE CTPOUTENB-
HOH INIOIATIKE MIOKep HA HeHll pasMemialoT CeKmUaAMH, HapamjaBae-
MHMHA B 00NIyI0 HUTKY Io Mepe nportackmBarusa. (mocol TpoTacKu-
BAHUA OTHOCHTEJIBLHO IIPOCT, OBICTPO OCYHIECTBAsAETCH (€3 HapyMIeHHA
CYMLOXOACTBA WM MOSTOMY HAllel IMHAPOKOe OPUMEHECHWe.

Cpepu apyrax cmoco00B HHOT/A IPHMEHAIOT YRKIAIKY Ta30npoBoda
B IONBOJHYI0 TPAHIIEI0 cO JAbga depe3d MalHY, DPOpe3aeMyI0 AACKO-
BHMH JegopedaMu. OmEaro ODpUMEHeHHE 3TOTO CH0C003 YCIOKHACTCA
TPYRHOCTHI0 paspaloTKE DOXBOAHEIX TPaHIIed IPW HU3KUX TeMIepa-
Typax BosgyXa, HeoOXoguMHX fis oOpasoBaHWA HOCTATOYHO IPOU-
HOTO JIbJa.

Ilocne yrnamxm roKepa OPOBEPAIOT MPABAIBHOCTE ET0 HOJI0KEHNA
B TpaHIEe M 0 Pe3yabTaTaX IPOBEDKH COCTABIANIT aKT ¢ LPHMIoKe-
HAeM OpoQmad TasompoBoja. daTeM rasoupoBOj 3aCHOAIT B TPaH-
mee OPABO3HEM TPYHTOM ¢ Gapsk, HAMEBOM I'PYHTA I'HIPOMOHATOPAMHA
HIH JPYTEMA cOOcO0aMH W OPOBONAT MCOHTAHWE HA ILIOTHOCTD.

Coopy:xeHnme Ham3eMHHIX HEPEXO00B 1UePe3 BOJHEE Tperpamgsl X
OBpar”# OCYmECTBAAIOT TAK e MO IOPOEKTAM NPOHM3BONCTBA paboT.
OCHOBHHIME CTPOHTENbHO-MOHTAKHEIMA pafoTaMm UPH 5TOM ABJA-
JOTCA: 3aTOTOBKA W MOHTAX OHOP, M3TOTOBJEHFE W MOHTA}K HECYIIHX
W BCIOMOTATENBbHHX KOHCTPYKOHH Iepexofia, YKIAIKa ra3olpoBojaa
HAa ONOpH HMJIM LHOABECKAa K HAM, WCHHTAHAEC LHEPEeX07a, COeINHEHHE
TPY6 mepexoga ¢ JWHEHHOH 9acThIO OCHOBHOT'O Ta30IPOBOA.
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§ IX.6. Ilpmemea razomposogos m I'PII
B YECIUIYaTaHIo

[To ororuammu crpouresnbersa razouposofos u I'PII rernoppagunx
cHaer, a 3aKa3YWK IOPWHAMAET WX B pKemayaramuioo. Jlas sroro sa-
Ka39OK CO3KBAeT IPHEMOYHYI0 KOMHICCHIO, B COCTAB KOTOPOH BXomaT
UpercTaBHTENN 3aKa3IdKa (Opejicemarelb KOMHCCHH), CTPOHTEILHO-
MOHTa;KHEIX OpraEmsamuif, ['ocroprexmamsopa, roprasa, HLOMAPHOTO
¥ CAaHWTAPHOTO Haj3opa W APYIMX B3aWHTEDECOBAHHNX OPraHM3amuil.

CTponTenbHO-MOHTA;KHAA OPTAHU3ANWA NPENDbABIAET KOMMCCIHII:
YTBepsHIeHHHA X COIJIACOBRHHABIN IPOEKT ¢ HOACHATEIBHON 3aMCKOM,
¢ HaHeCeHMeM Ha pabogux gepTesKaxX BCeX MONYMEHHHX ¥ COrJIACOBAH-
HHX IPY BHIIOJHEHAA CTPOXTEIBHO-MOHTa;KHEIX paboT oTCTymieHwmil,
TeXHAYECKYI0 JOKYMEHTAHI0 HA CBAPOUHBIE W W30JIANHOEHEE PaboTLi
¢ KypHajJaMu IO HOPOM3BOJACTBY 3THX paboT, aKTH HCHETAHHE Ha
OPOYHOCTs W IVIOTHOCTH, HCHIOJHUTEIbHO-TEXHWIECKYI0 EOKYMEHTA-
nuo, ykasamayio B CHwulIl ITI—TI'.1—66.

KHomuccwns mpomsBogaT TIMATeNBHEI 0CMOTP TPAeCH TasompoBOIA
I COOpY:HeHWH HAa HeM, OpPHIeM HMeeT IPABO HPOBEepHTH JI00HIe
YIaCTKE Ta30mPOBOA BCKPHITHEM TPAHIIeW, pPasOOpKOH# coemmmeHnit
HIN BEIPE3KOA CTHIKOB, & TaK/Ke HOPOW3BECTH NOBTOPHOE HMCIHITAHHO
rasonporomos. IIpm ocMOTpEe KOMHCCHA IpPOBEpAeT COOTBETCTBHE Bhi-
DOJNHEeHHHX paboT M NUPWMeHeHHHX MAaTepHaJoB u 060pyIOBaHEAA
npoextry u Ttpeborammam CHull, xagecrso paGor mo ycTpoHCTBY
KOIIOANEeB W BCEX CETeBHIX COOPYKeHMH (KOMIEHCATOPOB, 3aIOPHEIX
YCTPOWCTB, KOBEPOB M T. I.), MCOPABHOCTH NEHCTBHA 3aMOPHHX YCT-
POMCTB, JeficTBEe CPelCcTB BAIMWTH T'a30mPOBOJOB OT BIEKTPOKOPPO-
3MHW, OPABHJIBHOCTH MOHTA;KAa HAJ3eMHHIX ra30dpOBOJIOB, ILIOINANOK
H JIeCTHWI K HAM, HaJIWYHe OXPAHHHX SHAKOB HA HOJBOJHHX Oepe-
X01axX W HACTeHHHX 3HAKOB [JIA BCeX OCTAJLHHEIX TIa30OPOBOJIOB,
OpaBWIBHOCTE MOHTa)Ka M WCOPABHOCTH JeficTBHA 060PYAOBaHAA
z KUII B T'PII, mecopaBHOCTE meMiCTBHA BCIOMOTATeJbLHOTO 060pyHO-
BaEma # ycrpoiicts I'PIl (BemTmnamwm, OTOMIeHHUA, 3IEKTPOOCBE-
MPHWA, TPO303AMMATH, CBA3K M T. I.).

Pesynwsratel mpueMkm 3aKOHIEHHHIX CTPOHTEIBCTBOM Ia30IpOBO-
HOB C COODPY)KEHHSAMA HA HEUX NOPHEMOIHAS KOMHUCCHA OQOopMIseT
aKTOM, B KOTOPOM faeTCA ONEHKA KayeCTBa BHINOJHEHHHX pabor M
cooTBeTCTBEA WX HmpoekTy M TpeGoBammsaM CHwull. 9ror mpmemounmiit
KT fABIAETCA OCHOBAHWEM QNI BBOMIA Ta30BOH CeTH MIIM OTHEILHOTO
rasoumpoBOga B DKCIIYATALHIO.

IIpuEATHE B BKCINIYATANWI0 Ta30MPOBOJ MONKEH OHTHh BRJIKYCH
OO Ta3 SKCOAYaTUpyoMlell opragusanuell He mo3sKe deM depes O me-
cANeB C MOMeHTA ero ImpmeMKH. Ecim 10 HMCTeYeHHH 9TOTO CPOKa
ras ge GBI HMONAH, FOPras [I0J;KeH OPOUM3BECTHE MOBTOPHOE MCIKITAHHE
Ta300poBOjla HA HIOTHOCTE W IPOBEPHTH KOMOJIEKTHOCTh W HCIPAaB-
HOCTH OOOPYMOBAHMA W APMAaTYPH, YCTAHOBJGHHHIX HAa HEM.

Bpesky B pmefiCTBYOIIME ra3ompoBOj M NYcK rasa B 3aKOHICH-
HE# CTPOMTEIBCTBOM Ta30UPOBOJ] OCYIIECTBIAET LOPras.
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I'nasa X

C:xuragme rasa
I Ta30BbE TOPEJIRH

§ X.1. PacueTsl o0 peaknmaM ropeHHEsA

Toperme TOmIMBA — 3TO MPONECC GHICTPOTO OKUCIGHHA €T0 TOPIo-
9UX KOMIOHEHTOB RUCIOPONOM, IPOTOKANIAK ¢ WHTEHCHBHLIM TOIIIO~
BhIleJieHueM. Peaxmus TOpPeHHA n000T0 YrieBOmopoAa B KHCIOPOAe
BHIpaJKaeTCa YPABHEHWEM

CmHn +(m+ n/4) 02=mCOg+(n/2) H«zo. (X.1)

Hampumep, peakmmsa ropeHHs MeTaHA HMEeT BHJ

CH4 +202 = 002 +2H20-

Ypasreame (X.1) onmmcHBaeT KAYeCTBEHHYI W KOJNISCTBEHHYIO
CTOPOHK PeakIuM K0 e Hadaja ¥ mocie 3aBepmeHus. O6wem 1 xmons
aof6oro rasa UpW HOPMAJBHEX YCIOBAAX NPUMEPHO OJMHAKOB
(22,4 m3), nosTOMY yPaBHEHEME FOPEHAA MeTAHA MOIKHO 3aIHECATh B BUJe

1m2CH, -+2m%0, = 1M%CO, -+ 2M3H,0.

Taxmm o6pasom, giua momHOro cropanud 4 M3 Merama TeopeTHdeCKH
Heo0X0UMO H3DPacXOoBaTh 2 M® KUCIOpPOAA, OIPHIEM B WTOTE Peak-
nmam moxydaerca 1 M? yraekmemoro rasa m 2 mM® BOOAHEX HapoB.
ITpaxradeckr HeOOGXOMMMEIA IS TOPEHHWS rasa KHECIOPOJ, WOAAETCS
B COCTaBe BO3AYXa, cocToAmero mo o6kemy 3 21% Kumcmopoma
79% asora (mocaemEmii B ropemum He ydacrByer). CiemomaTenbHo,
Ha 1 M?® mmecmopoma umpuxopmres 79/21 = 3,76 M® asora. C yuerom
9TOTO PeaKIUf I'OPeHHMS MeTaHa B BO3JYyXe B MOealbHHX YCIOBHAX
BHIPAKaeTCa COOTHOMEHUEM

CH4+ 202 + 2 . 3,76N2 == COZ +2H20 + 7,52N2.
Tt ot 7,52 m? 10,82 M®
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OunpepelreEREbHe O0 TOMOOHHM PEAKIAAM IMOPEHHA KOJXHICCTREHHEE
COOTHOINEHHA MEMKIY PeareHTaMu HASHBAKTCA CTeXHOMETDPHYECKHAMH.
B gacTHOCTH, H3 HAX CIEAYET, 9TO TEOPETHIECKH AJA CTopamms 1 m?
Mmerana HeobGxommmo 9,52 M3 Bo3myxa.

Peaknua ropernsa J10060ro yrieBOROPOfa B BO3AYXe BHIPaykaeTcs
ypaBHEHHEM

CnH,,+ (m+ 1/4) (05 -+3,76N;) =mCO,+ (n/2) HO +

(X.2)
4 (m4-n/4)- 3,76N,.

X apakTepuCTUKNA FOPEHNA HEKOTOPHX IPOCTHX I'a30B IPH TeOPeTH-
decK:m Heo0XomuMOM pacXofie BO3nyxa mOpusefenn B Taba. X.1.
Hcnonrsys ee paHHHe, TeOPETHYECKHA Pacxof CYXOoro BO3AYXa Mg
CrOPAHMAA CMeCH ra30B MOKHO OOpelejuTh IO YPaBHEHHUIO

V= (0,5H,4 0,5C0 -+ 2CH, +3,5C,H + 5CoH, + 6,5C,Hyy +
+805H12+ 1,5st“02). (X-3)

st rasoB ¢ remuoroit cropanus 6oiee 7000—8000 kkaa/m® Teo-
PeTUUECKEA pacxonm BOBTYXa AId CHKUTAHHA

V,~1,130,/1000. (X.4)
JelicTBETENBHHE pACXoy BO3AyXa NI C/KATaHAA Tasa
Vy=aV,, (X.5)

rge o — Ko3(QunmeHT pacxoma BO3AYXa, OHPENeNAOMAN OTHOIMEHNe
MeHCTBUTENBHOTO PAcX0ja BO3LYXa K TeopeTmiecknm HeobxommMmoMmy.

B saBucmmocTn ot yenosmii cMeceoGpasoBaHda M METO/A CKUTAHAA
rasa o mpmEmMaioT 1,02—1,20. B oco6mx ciayyasx, HampumMep IpH
CHATAHWM Tra3a B HedaX (e30KHCIWTeNIBHOTO HATPeBa, HPAHUMAIOT
a <1.

O6peM IPOAYKTOB MOJNHOI'0 CTOPAHES TA30BOTO TOINIMBA IPH CHKU-
TaHAHU ero ¢ M30BITKOM BO3LyXa ompefledfeTca mo ciegyiomam opMy-
maM, M3/M3: 06beM IBYORHCH yTriepona

I’CO3 == 0,01 (COz+ CO + CH4 + ZC2H6 + 3C3Hs + 4C4H10 +5CaH12);
(X.6)

00beM BORAHEIX IAPOB ¢ Y4eTOM BJIArocojiepkaHmsA rasa d, r/m®, m
cozep:ranud B Bo3nyxe 1% mnarm mo macce, T. e. 0,016 M2 ma 1 M®
CYXOoro BO3AyXa,

VH:O = 0101 (H2+ 2CH4+ 3C2H6 +4CSH8 + 504H10 +
+ 6C;H,, -+ 0,124d +1,6V,); (X.7)

o6BeM azora
Vn,=0,79aV, -+ 0,01Ny; (X.8)
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06'peM KHCIOPOHA

Vo,=0,21(a—1)Vy; (X.9)
CYyMMApHHi 00beM BAa;KHHX IPOLYKTOB CrOPAHHS
Vea. n. e =Vco.+ Vr.0 +Vn, +Vo,- (X.10)

§ X.2. Kuuernka peaxmmii ropemmsa

Bume yxaspBanoch, 4To mpusBemeHHEe B Taba. X.1 ypaBHeEma
peaKmuil TOPeHHusA OTAeNbHEX Ta30B NAIOT IPencTaBiIeHHASA JHINE O Ha-
9aIBbHON M KOHEUHOH CTagmaX NPOLecca TOpPeHHd, He PACKPHBAg
0CJIe0BATeIBHOCTH eT0 IPOTeKaHNA. B feficTBETeNLHOCTH B mpomecce
TOPeRHS HIET HeHmpPePHBHOe 00Pa3oBaHme IPOMEKYTOIHLX TPOLYKTOB
TOPEHUS, PEATHPYIOMHAX MEKIY coGoi, T. €. MPOMmecc TOPeHHs CKIANE-
BaeTCA M3 HIEMEHTAPHHIX PeaKImii.

CorlacHO KHHETHIECKOH Teopum rasoB, djeMeHTaPHAS PeaKmus
ropeHns raza Mo;KeT IPOH30HUTH OpH CTONKHOBOHAH MOJIEKYJ, COMPO-
BOKIaomeMca ocaableHmeM M paspymieHWeM BHYTPHMOJEKYIAPHEX
cBnseil. CnemoBaTenbHo, CKOPOCTH 000 peakmum O6ymeT 3aBHCETH
OT 9aCcTOTH CTOJIKHOBEHHH MOIEKYJ, KOTOPas B CBOIO odYepedb 3aBUCHT
OT KOHIEHTPAUUHE * PearupyomuX BEIecTB, WX TeMIEPATYDH W JaB-
JeHAL.

B npomecce oGpaTaMoil peaknmm md -+ nB 2 pE + ¢J. B nep-
BOH HpAMOH ee cTagum KOHMEHTpANWA WCXONHHEX BemectB A m B
YMeHbIDAeTCS, 8 KOHNEHTPAaNusA KOHEYHHX HPoAykToB E m J] ysean-
qnBaercsa. HoaQuOuenTs m, n, p 1 ¢ XapaKTepU3yIOT CTEXHUOMETPH-
YeCKAe COOTHONEHHA KOMIOHEHTOB peakmun. lMaMeHeHme KOHIeH-
Tpanun C HMCXOAHHX BemECTB 0 BPEMEHH T OmpelesieT CKOPOCTh
OpAMOR pPeaKkmum w.

= —dC/dx. (X.11)

Tak Kak KOMIOHEHTH peaKNud B3aMMOCBA3AHHE CTeXNOMeTPHTe-
CKAMV COOTHOIIEHHSMHE, TO HOKa3aTejeM CKODPOCTH PEAKIAH MOJKeT
CIY;KUTh W3MEHEHHE KOHIEHTPANHE OJHOTO M3 KOMIOHEHTOB. 3HAK
MHHyCa Iepel BHIPAKEHWEM JJIA CKOPOCTH peaKknuu 03HATAeT, dYTO
KOHIEHTPANusA WCXOJHOTO BEm[eCTBA YMEHLHIAGTCA ¥ 3a CUET HTOTO
VMEHBLIIAETCA CKOPOCTH mpsamoll peaxkmmu. OgEaxko B OpUHOANE pac-
CMaTpUBAEGMEHIE DEAKINE 0OpaTEME, T. ©. BO3MOKHO UPOTeKAHHE
o6paTHO# peaknum ¢ 06pasoBaHmeM HCXOJHHIX BEMECTB M3 KOHETHHX
IPOXYKTOB.

Ilo Mepe yMeHBICHNS KOHIEHTPAIUA HCXOIHHX BEMIECTB B YBEIH-
9eHWS KOHIEHTPANWHN KOHEIHHX IPOAYKTOB CKOPOCTH HPAMOI peak-
OUU yMeHBINAeTCH, & CKOPOCTH OGpATHOH peaKmmu YBEeIMIABAETCH.
Korpa o6e cropocTr CTAHOBATCA PABHEIMEA, HACTYIAET COCTOSHAE TAK

* Tlox KoHNEeHTpamHeill DOHAMAIT Maccy BellecTBa B eAmHEMIE 00beMa H H3Me-
PAIOT ee B KuiorpaMMax Ha KyGHdecKmii Merp (Kr/M3) Ham dmciloM KuiroMoxei
B 1 M3,
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HA3LIBaEMOT'0 XHMHYECKOT'0 PABHOBECHA, KOTOPoe ABIAETCA PAaBHO-
BECHEM IWHAMWYIECKHEM, T. €. YCTAHABIMBAIIIAMCA B YCIOBHAX
PaKTAYeCKH MPOHOJKAIOMErocs mPOIecca B PeaTHpPYIOMed CHcTeMe.
Hamee 6ymer moxaszamo, 9T0 IPAMAA PEAKOAA HPOTEKAET C BHIIEIe-
HEEM TeIjia, T. €. ABIAETCA PK30TePMMUecKoil, a obparHad — ¢ IO-
TIONIeHMeM Telia, T. €. ABIAETCA dHAOTepMUdecKoit. V13 CRa3aEHOTO
ClIeNyeT, 9T0 OPH CKUTAHHE ra30BOTO TOILINBA B TEIMOTEXHHIECKHX
YCTaHOBKAX HeoOXofmMo TedeHHe OODATHHX peaxnuii mpeaympesuTh
AIE OrPAHWYMTh [0 MHHAMyYMA. OTO [OCTHraerci MHTEHCHBHEM
OTBOJOM TeNia, BHACAANIEroca NP OPAMEX peakmuaAXx, CBoe-
BPEeMeHHEIM yfajleHHeM W3 30HH TOPeHHA HPOAYKTOB CrOpAaHWA U He-
OpepHBHON Nogadell TOWIWBA B 30HY TOPEHHA IIA HOAfEePAHAHNA
Heo0X0nMOl KOHNEHTPAIMA HCXOAHHX KOMIOHEHTOB DPeAKIHH.

W3 MHOTOYHCIGHHHX CTOTKHOBEHHMA MOJEKYI IDH WX TeINIOBOM
IBY;HeHHH 3JIeMeHTaDHEE pPeakiny IPOUCXOIAT JHNIb OPH CTONKHOBE-
HEA aKTWBHHX MOIERYN, 00Nafalomux B MOMEHT COyJAapeHHd dHep-
rmeff, MOCTATOYHOR ANA PaspymeHHA BHYTPHMOJIEKYIAAPHHX CBsA3€,
CYNIeCTBOBABIOINX [0 CTOJAKHOBeHWA. MuHHMMAanbHAd BeJIUIAHA BTOH
DHEeDPI'HH, ONpefeleHHANA A KaKMON peakmuy, Ha3HBAETCA SHeprueid
akTEBanmu. [{isA pacupocTpaEeHHHX FOPIOYIMX rasoB OHA COCTABIAET
70 000—140 000 xxan/kmons. B pesyabraTe paspymeHWs CYmecT-
BOBABIIMX MOJIERYIADHHX cBfA3ell ofpasyoTcda HOBHE. IJTO COHPO-
BOMKTaeTcd BHJeNeHAeM TemaoBoi sHepruu. Eciam BHpensomasaca
pHeprug OoXbime 3aTpPaveHHO!l OHEPTHM AKTWBANMA, TO PpEaKIHsA
HMeeT IOJIOKHUTeJbHKHA TemIoBoil sddeKrT m HaobOPOT.

IlorsTHe 06 sHEPTHN AKTHRANUNA ABIAESTCA RIINTIOM [JIA DOHIMARES
TEOPHE HeNAHWX peaknumii, paspaborammo# axany. H. H. CeMeHoBHM
¥ er0 DOCIeRoBATENAMHU, 00bACHAONMEH I0YTA MTHOBEHAKH B3PHBHONI
XapaKTep peakmuil ropeHmA rasoporo tounmBa. CoriacHo »To# Teo-
PEE B ODpomecce HAYABHIEIOCHA FOPeHWS HajKNasd akTHBHAA MOJEKYIa,
obrapanmas sHeprued aKTmBAIWM, GHICTPO HOPOKAAeT pPAN HOBHIX
aKTHBHHX ILeHTPOB, KOTOpPHE NOCIeqyIOMAMA CoefuHeHAAMA obpa-
3YIOT Da3BeTBICHHHE NEUHLIE PEAKNWE, GHCTPO YCKOPAONWe IPO-
TeKaH}e pearIui.

Hanpumep, pesynasrupyomas peakmus cropaHua BOJOPOAA BEIPa-
maerca ypasmemmem 2H,+4-0, = 2H,0. Jeficrurensnnili mpomecc
ropernda clegyiomumii. Monexyna somopoma H,, crankmsagcek ¢ Ka-
Roil-1AGo aKTHBHOX Mosgexyioit M, pacmagaercda HA JABa aTOMa BOJO-
popa: Hy+M 2 H{H-4M. Arvomapmmit Bopmopox H, sBuasascs
AKTEBHHIM IEHTPOM, paspymaeT Mojekyay kuciopoja O, m obpa-
3yeT 1Ba AKTHBHHX mneHTpa: pagmran OH m arom kmexopoma O.
IJTH TEHTPH pearupyior ¢ Mojexymam:m H, m 06pasyioT Molexy:ry
Bogsl H,0 m Tpm axtmBEBIX meATpa: mBa aroma Bojopona H ® opmm
pammran OM. O6pasosaBmmecs aToMH Bofopoja CTAHOBATCH Bo30Y-
OuTeNAMH HOBHX OTBeTBJeHWH Hemm peaknuii, a pagmkax OH, pea-
rEpya ¢ HOBO# Mmoierynoi somopopa H,, o6pasyer MOIEKYIY BOJH
H,0 n arom Bojopoga H, m 1. 5. O6pasylomuecs B PaccCMOTPEHHEIX
OpeBpalIeHuAX CBOGOXHEE ATOMH BOJIOPOJAa W KHUCIAOPOZA, & TAKKe
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rapporemiabENE pagukan OH ¢ HecTo#KoH MOXeKRYIAPHOE CBasbio
pearmpynT B fanbHefimnx pearnmax Ges saTpaTs Goxbmoil sHeprmm
AKTHBANAH, HOYTOMY STH PEaKHuA HAYT Topasfo GHCTpee OGHUHEIX
MOJEKYIAPHHX peaknmit. OQOmMEHA ATOr eNWHWUYHOIO NHAKIA HMeeT
caenyomylo cxemy: H - O, 3H,—3H 4 2H,0

3a cUeT mPOIPecCHPYIOMETo YBeJMYCHAA aKTABHHX NEHTPOB U GOmb-
HIO¥ CKOPOCTH PeaRNuil 06mas memHas Peakmysa TOPeHns IPuobperaer
XABUHHHH Xapakrep, HOYTH MrHOBEHHO PacOpPOCTPAHAACH IO BCEMY
00BEMYy CMeCH.

Ilpm ompepmeneHHHX YCIOBHAX AHAJOTMIHO NPOTEKAET IeHMHAA
peaKmuA TOPeHHS YIJIEeBONOPOJ0B, CONPOBOXKAalmasAcsa ofpaszopa-
HEeM HeCTOHRUX NPOMEKYTOIHHX COENHHEHHA — TUAPOKCHIBLHOTO
pagurana OH, merumororo cumpra CH,OH u dopmansnermpa HCHO,
a TaKyKe TBEPHHX YACTHI[ yriepona, oOpasyoImuXCsS B pesyabrare
TePMHEYECKOTO DPABJIOKEHMA YIIEBONOPOJ0B W NPHJAOMWX IIaMeHH
CBETHMOCTG.

§ X.3. VenoBua BocnmIaMeHEHMs IOpPIOYHX Ta30B

Jns opraEmsanuu mpomecca ropeHds He0O0XOmuMO CMeIIaTh raso-
BOe TOIUIMBO ¢ OHpeJeleHHEIM KOJWYECTBOM BO3[yXa M Harperhb
rasoBO3AYIMHYI0 CMeCh WIH Jajke HHITOKHO MAIBIA ee 065eM 10 HeRo-
TOPO¥ TeMOepaTYpH, HA3HBaeMO# TeMIOepaTypoHd BoOCIIaMeHEHHS.

B xonopHO# cMecn ruHETHIecKAs DHEPIHA MOJEKYHI I'aza W KHCIO-
poma He3HAUYHTEeNbHA W DPeaKNUN OKUCIEHWA NPOTEKAT MeJIeHHO,
€ BHJIeIeANeM MAJBX KOAWIeCTB TelJa, PACCEMBAIMMUXCA B OKPYRAI0-
mei#t cpeme. Ilpm HarpeBammm cmecm CKOpOCTH MOJNEKRYA PEAreHTOB X
KOJHWYECTBO WX COYHAPEHMH BO3PACTAlOT W 33 CYET HEIPEePHBHOIO
YBeJIM9eHHUA KOJWYECTBA AKTHBHEIX HEHTPOB WPOMCXOJHT CAMOYCKO-
PeHHe peakOmuM, COUPOBOKIAIOMESCS MPOTPECCHPYIOMUM BHEACHNSM
Temna, a cIe/[0BATeJIbHO, W MOBEIIEHUEM TeMIepaTyps cmecu. Mmmu-
MajbHasA TeMueparypa, IpH KOTopo#l ofecmedmBaeTcd caMOYCKOpeHMe
peaxrluyu, OPUBOAANICE K BOCILIAMEHEHHI0 CMECH, HA3HIBaeTCA TeMIe-
parypoit BocrinamMerenua (tabn. X.2). Oma 3aBHCHT OT KOHIEHTPAIUA
Tasa B ra30BO3NYIIHOH CMeCH, AABJEHUA, CHOCO0A HArpeBa CMECH,
8 VHOTAA F OT KATAJHTUYECKOTO BO3/eiCTBHA CTEHOK TOIKH.
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Ta6amma X.2

Temneparyps! BOCIUIAMEHCHNA, KaPOUPON3BOTMTEALHOCTD
H npefeibl BOCHIAMEHAEMOCTH HEKOTOPHIX Fa30B
B CMecu ¢ Bo3XyXoM mpu arMocdepHoM gaBieHAM B O =1

IIpemens BOCIJA-
MeHsfAeMOCTH, %

MuEAMATHHAS 1o 00BveMy rasa Mapo-

B cmecn mopm 20° C po
Tas fg,}';fé’:;‘;‘,?ga u 760 MM PT. CT. n&’gf:;g:
BOCILTAMEHE~ Hoerb, °C

mua, °C ’

HIKHEAR BepxXHRi

Bognopon e e e e e e 510 4,0 75,0 2235
Oxmep yroepoma . . . . . . . 610 12,5 75,0 2370
Meram . ... ....... 645 5,0 15,0 2043
9ral . . .. .. ... 530 3,0 14,0 2097
Hpomawm . . .. ... .... 510 2,0 9,5 2110
Byram . .. ........ 490 1,5 8,5 2118
AnermiieH e e e e 305 2,3 8,2 2620
Hpmpogemit . . . . . .. .. 530 4,5 17,0 2040
HokcoBmra . . . . . ... .. 640 5,0 31,0 2420
Homemmmiit . . . .. ..., .. 680 40,0 70,0 1500
ConammeBerr . . . . . ., . . 700 7,0 35,0 1900

HDpuMevyaHue. JKapompoMSBORMATENBHOCT paHa 0e3 YydYeTa COXepKaHUA BIarm
8 BO3QYXeE.

BocnnaMeHerne ropioueil ra3oBospyIIHON CMeCH MOMKET OLITh OCY-
ecTBIEHO JBYMA cHocoDaMH: HAarpesoM Bcero o0beMa CMecH [0
TeMIepaTypPH BOCHJIAMeHEHWsA, HA3HBAEMOH B 3TOM CIydae TeMmepa-
TYpo#l CaMOBOCIIAMEHEHWS, HIW INOMKHraHHEM CMECH B OJHOM MM
HECKOJBKHX MeCTaX BHEIIHAM MCTOYHHKOM TeIla, WMEIOmMHEM [0CTa-
TOYHO BEICOKYIO TeMmepaTypy. llepBulit cmoco§ mpuMmeHseTcs, HAPH-
Mep, B [IBATATENSAX BHYTPEHHETO CTOPAHMs, KOrjla 3a CYeT CKATHA
TOIIXBOBO3MYIIHAS CMECh HArpeBaeTcad A0 TeMHEpaTyphl CaMOBOC-
mIIaMeHeHU.

JaA ra3oropeoYHKX YCTPOMCTB MPAMEHAIOT BTOPOH ¢Ioco6 3aim-
ragud. B sTom ciyuae dponT ropeHHS OT MeCTa 3KUTAHAA PAcUPO-
CTPaHAETCA MO CTPYe BHTOKAOMEN M3 ropelKd ra30BO3YINHOE CMeCH
33 CYeT HArpeBaHAA COCEJHMX CJIO0EB CMECH JI0 TeMIEPAaTYPH BOC-
niaMenerna. CKopOCTh M XapakTep pacupocTpaHeHUs QpPOHTA Tope-
HESA 00 MOTOKY I'a30BO3YINHON cMECH B 9TOM CJIyIae 3aBHCAT OT PAAA
HIGKE PaccMaTpHBaeMhX (aKTOPOB.

IIpeme Bcero cieayer y4uTHBaTh, 9T0 He BCAKAA XOJOTHAS Iad0-
BO3QyUIHAS CMECh, 3aKJIOUYEHHAS B BaMKHYTHIE 00BeM, MOMeT GHTH
BOCIUIAMEHEHA BHENIHUM HCTOYHHKOM BaKHraHuA. BocmiamendgmoTes
JMIOb T€ CMECH, B KOTOPHX COfep;KaHHe T'OpIYero rasa HaXOgaATCH
B ompejeleHBHX AaA Kaskgoro rasa mpepenax. Ilpm nomsmramun
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«GemHEIX® CMecell — cMecell ¢ HemOCTATOYHHIM CONEP:KAHHEM TopIo-
dero rasa — TeNJNa, BHAEJHMBIIETOCS UPH TFOPEHHM B 0uare IOMIKu-
ragma, He XBaTaeT JUIA HArpeBa COCEJHUX CI0EB CMECH [0 TeMIepa-
TYpH BOCIIAMEHEHHA W CaMONPOM3BOJbHOe IOPEHWEe CMeCH He Io-
craraercAa. «boraTee» cMecm — cMeCH €O CIUIIKOM GOJBIIIM copep-
AHAEM TOPIOUero rasa — OPH HOKUTAHWHM TAKKe He TOPAT caMo-
CTOATENBHO, TAK KAK M3-3a HEJOCTATKA BO3IyXa B CMecH y odara
HDOKATAHUA CrOPAET MAJ0e KOJIMIECTBO I'asa M BHEIAIMErocs Upm
2TOM TeIJIa HeJOCTATOUHO [JiA WONAepHaHUA TeMIePaTyps BOCIIIA-
MEHEHHS.

ITHEM JBYM YCIOBHAM COOTBETCTBYIOT HMKHUMA W BEPXHUA KOHIEH-
TPanmOHHLIE HpPeJeil BOCIIAMEHAEMOCTH (B3PHBAEMOCTH) rasa (CM.
rabxn. X.2). Hmxumit npeges cooTBeTcTBYeT MUHEAMAaNLHOMY, a Bepx-
HOH — MaKCHMaXbHOMY COMeD;KAHWI0 TOPIOYEro rasa B CMeCH, IpH
KOTOPOM IPOUCXOAUT ee BoCINIaMeHeHWe IDW 3aKHTaHAM W CaMOIpPO-
u3BoAbHOe (6e3 NIpHTOKA TemTa M3BHE) pacHpocTpaHeHHe ILIaMeHH.
Bre KOHmEHTpPAmEOHHEIX IPE/EN0B Ia30BOBNYIUHHE CMeCU He TOPAT
U He B3PHBANTCA. B MHTepBase Meskay HMKHUM M BeDXHHM Ipefe-
JAME cMeCH IPH NOKUTaHWE B atrMocepe TOPAT, a B 3AMKHYTOM
o0beMe BspHBAIOTCA.

Tarkum 06paszoM, OIpE HOMKUTAHUA y YCTBA TOPEJAKH Ta30BO3HyII-
HOH cMeCH ¢ Pas3N@9HHM COMEPIRAHNEM B HEH rasa MOT'YyT MMeTh MecTO
clefyIomue CIydad.

1. Us ycrba BuTeKaeT ra3oBO3YITHAA CMECH C COJIEPIKAHMEM Tasa,
MEHBIIMM HIDKHEIo Ipefelia BOCINIaMEHAEMOCTH. B aroMm ciayzae
CMech HO 3aropUTCH, XOTA ee TOPIoYNe COCTABIAKNMEE B IIaMEHA
samaabHWKA OymyT ropers.

2. N3 yeTra ropeaKm BHTEKAaeT CMeCh, KOJMIECTBO T'asa B KOTODPO#
HAXOJUTCA MeMKAy HIKHUM # BePXHAM ODPEJeNaMH BOCIIIAMEHIeMO-
cre. Torma mpm ompejmeleHHOM COOTHOINEHHM CKOPOCTH HCTEUEHUS
CMecH ¥ CKOPOCTH PAacHpPOCTPAaHEHHA IIAMEeHW HO NOTOKY cMech GyneT
TOPeTE.

3. U3 ropenku BHTEKaeT cMech, KOJIAIECTBO Tasa B KOTODOi mpe-
BHINAeT BePXHHWHA upepmea BoemiameHseMoctu. Ilpm aroM yclosum
BHITOKAIOMaa cMech TaK;ke Oymer ropers. B ropemmm GymeT ydacTso-
BATH He TOJNBKO BO3AYX, COJEP/Ramuics B CMeCH, HO W BO3AYX H3
OKpYsRalomeil 30HY TOPeHHS aTMOC(epH.

4. B samrmyToM o0beMe (Hampmmep, B TOIIKe WIM Fa3oXxofe), 3a-
OOJHEeHHOM TrasoBO3NYIMHOR cMechio, BOCIIAMEHCHHEe ee (B3pHB)
BO3MOKHO TOJBKO IPH YCJIOBHHU, YTO COASPIHAHHE ra3a B CMECH HAXO-
BUTCS B HHTEDBajle MeKAY HIKHAM W BEPXHEM HIpefelaMé BOCILIA-
MEHAeMOCTH W B 00beM BHECEH WCTOUHUK TEMIOepaTypH, BeJIMIHHA
KOTODOil BHINEe TeMOePATYpPH BocIIameHeHus. [laBieHWe, BOSHEKAI0-
ee IPH B3PHIBe Ta30BOBAYIIHEIX CMecell, onpemenseTcda Ha OMEITHBIX
yeraHoskax. ia OpPEPOAHHX TasoB OHO jocThraer 7—8 Kre/cm2.
OGycnoBneHo 510 GHCTPHM, HOYTH MrHOBEHHSKIM CrOpaHHeM rasa,
09eHb OHICTPHIM HATPEBOM M paciumpeHmeM o0pasyomuxcsa TPOAYK-
TOB CropaHHA W CKAaYK00OpDasHEIM HOBHIIEHWeM HX [aBIeHAA.
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JlasneBEre, BO3HMKAIOMEe OPHW B3PHBE CMECH IPOCTOIO rasa ¢ Cy-
XOM BOBIYXOM OpPH CTOXHOMETPUYECKOM WX COOTHOINOHWH,

Pss = Do (1+atg) m/n, (X.12)

rae po, — abCoMOTHOe JABJIEHHe B COCYHe [0 B3DHBa, Kre/cM?; o —
Ko3{PuInmenT 066eMEOT0 PACIITPEHNS Ta308, YNCICHHO PaBHHIA K09(-
QunEenTy yBeJIWUeHHWA AABIEHEA; fy — KAIOPHMETPHUECKAs TeMIe-
patypa ropernsa, °C; m  n — COOTBETCTBEHHO TUCIO MOJEKYJN HOCIe
B3PDHBa W A0 HEro; ONPEJeNfeTcsi IO DPeaKnuAM TOpeHus.

IIpepean BocHTaMEHAEMOCTH IasoBO3NYIIHEIX CMecei IPH IOBHI-
MEeHVY TeMUIepaTypsl pPACHUPAIOICH, OPH TOBHIICHNW HABICHHA H
yBenwdeHAN (alNacTHHX KOMIOHEHTOB CY:HAIOTCH.

Ilas cMecu roproaux raszos 6es Gamiacta Opeiesds BOCIIAMEHAEMO-
cTH upubImsKeEHO MOKHO oupegenurb mo ¢fopmyre Jle-Maremne:

UCM=1OO/("1/H1+”«3/U3+- . .+rn/ﬂn) (X-13)

UId OpE HAXWYWA B CMECH HEGOJBIIOro KOJHWIECTBA OATIACTHBIX
rasos (CO, 1 V,) mo gopmyme

Hew, 6=H o [1+ B/(1 — B)]- 100/[100+ I B /(1 — B)],

rae II.,, — HMKEAA WIN BePXHHA mpejelsl BOCIIAMEHAEMOCTH He3a-
GamnacTupoBaHHOH cMecH, mo o0bemy; Iy, ¢ — HUKHWEA WIH BePX-
HAY TOpeIeNH BOCIIAMEHAEMOCTH 3a6ajiacTHPOBAHHON cmecH, % IO
00BeMY; Ty, Tyy « « ., Iy — COREPIRAHHE OTHENBHEX TOPIOYAX Ta30B
B cmecu, % mo obvemy; T4, II,, ..., II, — BIKHEAN WIAN BePXHOR
npefeas BOCIIAMEHAEMOCTH OTHEJBHHIX IOpYAX rasoB B CMeCH,
% mo o6remy; 5 — copep:kanne famracTa B CMECH B JOJIAX €MHAIEL.

§ X.4. Temmeparypa ropenas rasos

OCHOBHO® KOJIHYECTBO TelNa, BHOSIAmEEeCH IPH CropaHWM TOI-
JUBAa, PACXOAYeTCA HA HArpeB IPOXYKTOB TOPEHHS [0 OHpefeleHHOH
TeMuepaTypH. PasmmuanT clefyomue TeMueparypsl FOPeHUsA Tas3oB:
JKapoIpPON3BOAUTENIBHOCTE, KAJIOPUMETPUYECKYI0, TOOPETUYECKYI0 H
IeHCTBUTEIbHYIO.

Haponpoussodumesvrocmulo t, HA3HBAOT TEMIEPATYPy TNPORYK-
TOB TOJIHOTO CrOPAaHHA T'OPIOYEr0o rasa B aguabaTHIeCKHX YCIOBHAX
¢ Koadduuuentom ma3bHTKa Bo3ayxa o = 1,0 mpm meproHaYaIBHOI
TeMIeparype rasa u Bosuyxa t = 0° C.

by = QH/(Z ch) = QH/(VCOgcp002 + VH;OCIJH,O + VNchFNz )v (X'14)

rae Qy — HOBmas remmora cropaHmA rasa, KKaa/M®; Vo, V0,
VN, — O0BEMEl cocTaBHHX dacTeil mpomykToB cropamms 1 M® rasa,

3 3. —_ =
MM €)00,0 Cpp,o» Cpy, — CPEAHHE TEILIOBMKOCTH UPH  HOCTOSH
HOM JaBieHUH COCTAaBHHIX dacTeil OPOAYKTOB CTOPAHHA B Ipejesax
ot 0 70 tyg, °C, rraa/(m3-°C).
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B ¢opmyue (X.14) DpuMeHAT CPeHION TEINIOGMKOCTh, TAK KAk
TEII0eMKOCTh — BeJHYMHA HEIOCTOSHHAMA, YBeIHYMBAOMANACH ¢ 1o~
BHIIEHIEM TeMIepPaTyDHL. HPBTOMy OpH ONpeJielleHNN i, LpeABapH-
TeJABHO 3aANTCHA BEIMYMHOA TOIIOEMKOCTH, COOTBETCTBYIOMEH 0K~
HaeMOH RAPONPOH3BOJATEILHOCTH. 3aTeM OLPENeNAIT 06BeME KoM-
MOHEHTOB IPOLYKTOB CrOPAHUA, 3aFANTCHA UX CPEIHUMH TeILTOeMKO-
cravn (Tabn. X.3) m DONCYATHBAIOT RAPONPOUBBOAUTENBHOCTE. Ecin
OHA OTIMYAETCA OT PaHee NPHHATOH, 3ajaTCsA APYTroil apompoms-
BOAMTEIBHOCTHI0 M PACIET WOBTOPAIOT.

Tabamma X.3

CpenHAsa 06beMHAA TeHMI0EMKOCTh ra3oB HIpH
HocTosiHHOM fasieHmm ot 0 po t° C, xkan/(m3. °C)

t, °C CO: H:0 Nz O:z Bo3nyx [o{e]
0 0,3821 0,3569 0,3090 0,3119 0,3098 0,3103
200 0,4269 0,3636 0,3104 0,3189 0,3122 0,3122
400 0,4609 0,3739 0,3144 0,3290 0,3174 0,3174
600 0,4875 0,3857 0,3201 0,3384 0,3240 0,3242
800 05090 | 0.3984 | 003265 | 0.3463 | 0.3306 | 0,3311
1000 0,5263 044115 0,3324 0,3529 0,3367 0,3374
1200 0,5407 0,4244 0,3378 0,3584 0,3422 0,3430
1400 0,5526 0,4366 0,3427 0,3631 0,3470 0,3479
1600 0,5626 0,4481 0,3470 0,3673 0,3513 0,3522
1800 0,5712 0,4589 0,3508 0,3742 0,3551 0,3559
2000 05785 | 014688 | 0.3541 | 0,3748 | 03585 | 0.3502
2200 0,5848 0,4779 0,3521 0,3781 0,3615 0,3621
2400 0,5902 0,4864 0,3598 0,3813 0,3643 0,3647

B ra6x. X.2 mpumBemeHa ;KapoONpOU3BOAUTENBHOCThH HEKOTODHIX
rasoB OPH WX TopeHHHN B cyxoM Bosayxe.llpm croparmm rasos B aTMmo-
cdeprOM BO3AYyXE, comepsxameM oxoxo 1% Bmarm (mo Macce), Eapo-
OPOU3BONUTENBHOCTE cHmKaeress Ha 25—30° C.

Kasopumempuueckas memnepamypa ropeHHA Ta3oB I, B OTIHIHE
OT ;XapONMpPOU3BONUTEIBHOCTY YIATHBAET Kod(dmmueHT M30HTKA BO3-
Ayxa W (PUBMIECKOEe TEILIO TOIJIMBA M ROBAYXA.

te=(Qu+ Gous) (X Vo) = (Qu+ Vacpatat
+ cprtr)/(VCOgcpCO. + VH.OCPH,O + VN:CPN’ + VOchoz)s (X‘15)

TAe (gus — (U3HIECKOE TemJo rasa W BO3AYXA, KRaI/M?; V3, €pp
t, — COOTBETCTBEHHO KOJMYIeCTBO, M3/M3, CpPeNHSAA TEmIOEeMKOCTb,
kkai/(m?-°C), u remmepatypa Bosnyxa, °C; ¢pr, &, — CpemHssa Tell-
moemkocth, Kraa/(M3-°C), m remmeparypa rasa, °C; Vgo., Vu.0
Vn,, Vo, — coorserctBenHo rommgectso CO,, H,0, N, n O,, obpa-
3yromuxcsa npu cropammu 1 M3 rasa ¢ pacueTHHM H30BITKOM BO3JYXA,
M3/M3; Cocos’ CPH,00 CPn,® Cpo, — CPERHHE TENJOeMKOCTH  TpPH

185



mocrosgaHOM Aasiaenund CO,, H,O, N, m O, B npegenax ot 0 go ¢ °C,
rkai/(m2 - °C).

QusniecKkoe TemIo rasa @ BO3LYXA CIELYeT YUUTHBATH, €CIH OHH
mepex csxurammem Harpers Beme 100° C, tak kak mpa MeHbMHAX
TeMOeparypax BeIWIHHA (pys HeB3HAUHTENBHA [0 cpaBHEHHI ¢ Q.

Teopemuueckas memnepamypa TOPEHHUA ¢, YIUTHIBAGT HOTEPH
TeIJIa TpPH SHAOTEPMMYECKHX PEAKNHAX AUCCONUANMA NPOAYKTOB
CTOpaHus.

te=(Qu+ dous— 2/ (ZV*c)), (X.16)

rme q; — sarpaTel Temna Ha puccommammio CO, m H,0 m cumnres
NO,, kxax/m®; V' u ¢, — 06BeMbl ¥ TEIIOEMKOCTH OPOLYKTOB CTOpa-
HOA ¢ y9eTOoM gmcconmanua mHa 1 M® rasa.

Ilotepm temna mpm pumccommanum CO, m H,0, xxax/kmons:
€0, = C0 40,50, — 67 600, H,0 = H,10,50, — 57 700.

ITpu remmeparypax, He mpeBmmaromux 1600° C, cremens mucco-
[UANMA 4 CHHTE3a NPOJAYKTOR CrOPAHMA HEe3HAYHTEJIBHA, M 3aTPaTh
Temyja Ha 9TH Mmpomeccs 0OHYHO He yamTHBaTcs. Ho npu Gomee Bh-
COKMX TeMIEepaTypax, NOJYyIaeMHX 3a CYeT NOJOTrpeBa BO3AYXA,
HAIPUMEP B MAPTEHOBCKUX NeYax, BIUAHNE AUCCONMUANHAU M CHHTE3a
Ha TeMIOEpaTypy I'OpeHHs rasa CJeNyeT YIuTHBATH.

RaponponsBouTeIbHOCTE, KAJOPUMETPAIECKAA W TEOPETHICCKAS
TeMIepaTypH FOPEHUA ABIANTCA TEOPETUICCKIME BeIMINHAME, HE [10-
CTUI'aeMHMH B pPEANbHEX YCHOBHUAX CHKUrAaHUA Tasa, M CIYMAT I
COTIOCTABIEHUA NpPejelbHO BO3MOMKHEIX TeMIlepaTyp TODeHMA pas-
JIVYHEIX Ta30B.

Helicmeumeavrnan memnepamypa TOpPEHHA Tra3oBoro TOIIHBA i,
JoCTHTaeMad B PEAJBHEIX YCIOBUAX €ro C/KATAHWS, BHAYATENBHO
HEKe KAIODHIMETPHYECKOM W TEOPeTHIEeCKOH TeMmepaTyp, Tak Kak
Opu ee OUpeNENeHUH YIHTHBAKTCA TEIIONOTEPH B OKPYIKAIOIMYIO
cpeny, MIUTEIGHOCTh LpOIEcca TOPEHHsA, METO[ C:KUTAHHA rasa n

apyrue (axTopH.
(X.17)

Ip= nnuptx,

TAe Ngup — SMIHPHUECKHE mmpoMerpmuecKHd Koaddumuent; I, —
RalopuMerpuiecKas remuepaTypa. Iis GOIBMUHCTBA TOOOK KOTIOB
1 newei v ,,, Haxogurca B mpepenax 0,656—0,75 n amms ans HamGo-
Jiee COBEPHIEHHHX H3 HAX 1pp = 0,8 + 0,85.

Temmeparypa ropeHus B 3HAYNTEIbHON CTeNEHH 3aBHCHUT OT KO3(-
¢unmenra m36HTKA BO3yXa, 3aMeTHO HOHWKAACH C YBeIWIeHHEM HIH
YMeHBINEHHEM ¢ OTHOCHUTEIBHO CTeXMOMEeTpHuecKoro cocrapa. I[Ipm
o = 1,0 nopnmenwe TemMmepaTypsl TOPEHHEA MOKET OHITH HOCTUTHYTO
yaydmeHHeM KadecTBa HepeMeNIMBAHUA Ta3a ¢ BO3NYXOM, yMeHbHIe-
HUeM TeIJIonoTeDh TOUKA W NPEIBAPHWTEILHKM HArPeBOM BO3AyXa

| rasa.
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§ X.5. CropocTp ropendsi rasa

IIpm CRETAHAU Ta30BOBMYIIHOA CMeCH 30HA TOPEHHA PACHpPOCTpa-
gAeTCA MO 00'beMYy CMeCH ¢ ompejeleHHOHl CKOPOCTHIO, HABHBAEMOi
CKOPOCTEI0 pacmpocrpaHeHmsa niameHu. OnpefelleHUE ee BeIHIWHEI
NpH PABIUYHEX YCJIOBHAX TOPEHHA MPOMBBOJUTCA DKCHEPHIMEHTAILEO
€ YI6TOM COCTaBa CMeCH, TeMIIePATYDH, [aBIeHHEA, Pe;RAMA JBHKEHAA,

Pponm Bocnagmeresus

ERUDEWIRIEN

Xonodnas Jona Jora Y Mpodyxmel |

1 cmecs nodozpeba ¥ pearuud| ‘ceoparud |
|

P —— R

To

|

Prc. X.1. Cxema pacmpocrpaHemus miaMeHH B TpyOke.

T — Temmeparypa; ¢ — KOHIEHTPARUA roplYero; qw — TEeMIOBH-
nesleHu.

MeTOMIOB C:RUTaHWA m pAga apyrux darrtopos. HamGomee wacro piis
CPABHUTEIBHON OMEHKH CKOPOCTH PACHPOCTPAHEHWsA ITAMEHH IpHMe-
HAIOT ABAa METONA — CTATHICCKHWI ¥V IMHAMHICCKHI.

Ilpm crarmaeckoM MeToJe CKOPOCTh PACHPOCTPAHEHHA ILIAMEHI
ompeyielisieTca M3MepeHWeM CKOPOCTH IepeMemeHus (pPOHTA ILIaMend
0 rasoBO3AYMIHON CMeCH, 3aK/JIOYeHHOH B TPYOKY U3 TYTOHMIABKOLO
crexia. Ecilm Jeprii Komen TPpyOXM 3ariaymieH, To Op¥M OOMRHUTARHN
rasoBO3AyIHONE CMECH C OTKPHTOTO IPABOTO KOHIA MOYKHO HAOIOHAThH
3a mepememeHuem miameru B Tpy6Ke. Ilpm aToM Bmoms ocm TpyOuu
COpaBa HANEBO ABWKYTCH HOCHEOBATENBHO: 30HA MONOTPEBA CMECH,
QpOHT BOCIIAMEHEHVS W 80HA PEAKIUH TOPeHH:, OcTABIAA 3a €000
npopyxru cropanus. Ilo kpuseim pme. X.1 BugHO, 9r0 B 30HE HOAO-
I'PeBa 3a CYOT TEMJIONPOBOTHOCTH OT (POHTA TOPEHHS CMeCh Harpe-
BaeTcsa 0T IePBOHAYANBHOM TemmepaTypu I'y /i0 TeMIEpaTypH caMo-
BocmiIamenenus I, sareM BoCIJIaMeHsIeTCS, IPU 9TOM 3a CUeT HHTEH-
CHBHOH peaKIWE B 30HE TOPEeHHUs TeMIEpaTypa Bo3pacTaeT ;0 MaKCH-
manbeHoro 3HaueHEA 71',. Ilpomecc ropeEma compoBoskuaeTcs pe3KHM
CHEJKEHHeM KOHIEHTDAIEA ropiodero rasa B cMecm oT sHagemnHsa C,
70 ByaA. YMEHBIIEHA0 KOHOEHTPANUHA ropIlodero raza B 30He TOpeHNAs
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COOTBETCTBYET HHTEHCUBHEIH POCT TeILUIOBHENeHWY, TOKA3AHHBIA
RPHUBOA quw.

3aMepeHHYK (HaupuMep, ¢ MOMOMbIO KMHOKaMePH) CKOPOCTh JBH-
JReHUA IIaMeHd B 9TOM CJaydae HA3HBAT PABHOMEPHOU CHKODOCTBIO
pacopocrparends miaaMend. [laHEHE Meropy mpoct m HarJIAxeH, HO
HEeTOYEeH, TAK KaK 10 Mepe yHajeHdna (POHTA IopeHMSA OT OTKPHTOTO
KOHI[a TPy6KU IPOUCXOAAT YCKOPEHNe W BEOPaNis ABMKEOHAA NIaMeHH
32 ¢HeT NPOABJICHUS AeTOHAWHA M, KPOMEe TOTO, oHmpejesiseMass JNHHEH-
Hasg CKOPOCTh IBHMKEHHsA NJIaMeHW 3aBUCHT OT jguameTpa TPYOKH H
C er0 yMeHBIIeHVWEeM 3aMeJIIAETCS 34 CIeT YBeAWIeHUS OTHOCHTEIBHEIX
Temromoreps wepes crenkd. IlosToMy mmamerp TPYOKE HoiskeH GHTB
orosopeH. IIpm ouens masom mmamerpe TPyOKH, HA3HBAEMOM KPHTH-
TeCKAM, yHeTbHEe TeWI0I0TepH HACTONbKO YBOINIHBANTCS, UTO JBIHIC-
HU€ IJIaMEHR BoOOme Npexpamaercsa. [ cTeXHoMeTpAIeCKOM METaHO-
BOBIYNIHOA CMeCH KDHTUYOCKHN MUaMeTpP PaBeH OPHMEpPHo 3,5 MM.

Ha pue. X.2 rpadudecku moKa3aHa 3aBACAMOCTH PABHOMEDHOI CKO-
poOCTH pacOpOoCTpaHEHWA IJaMeHM OT COCTABA HEKOTOPHX ras0BO3-
nymeex cMeceir upm 20° C, maBimemmm 760 MM DPT. CT. B HHEaMETDe
TpyORE 25 mM. W3 rpadmra BugHO, YTO MAKCHMAJIbHOE 3HAYCHHE DTOM
CKOPOCTH COOTBETCTBYeT He CTeXHOMETPHIECKOMY COOTHOIIEHHIO Tasa
¥ BO37yXa, 4 HEKOTOPOMY HEJOCTATKY MOCIEIHEero.

HduHEaMaYecKEil METON ONpejeNieHns CKOPOCTH DPACIpOCTPAHOHHA
mraMeH#, npexiokenanit 'om m B. A. MuxembcoHOM, OCHOBAaH Ha
H3MEPeHUH TeoMeTPHUECKHX pa3MepoB KOHYCHOro (poHTA IIaMeHH
ragopoit ropenrkum ByHsema. 9droT Meron HO3BOIACT OHPEASIHTH
TaK HA3HBAeMYH HODMAIBHYI0 CKOPOCTh PAacHpOCTPAHEHHA HIaMeHH
Uy, HAOPaBIEHHYI 0 HOPMAJId K (POHTY IOpDEHHS XOJOJHOH Iraso-
BO3nymHOK cMecu. Hlpwm aroM Merome perynmposaHAeM COCTaBa M CKO-
pocTH ra3soBO3AYIIHOR CMecH, JAMUHADPHO BHTeKamMmed W3 TOPeNKH,
nob6uBawTca 06pa30oBaHUA YCTOMIMBOTO PE3KO 0YEPUEHHOTO TOXy6OTO
BHyTpeHHEro Komyca ropemmsa (pumc. X.3). CrabmabHOCTH (opmu
9TOTO KOHyca obecrieamBaeTcs TeM, 9T0 B KaKHOil ToUKe ero IMOBepX-
HOCTH HOPMAJIBHAA CKOPOCTH PACHPOCTPAHEHUA WJIaMeHHU U, HAampas-
JIeHEadg N0 HOPMAaJW BHYTPH KOHYyca, OyHeT paBHA IPAMOOPOTHBOIO-
JM0KHEO0 HAaOPaBIEHHON COCTABIAMEH W, CKOPOCTE IOTOKA Wy raso-
BO3AYVITHOH cMecH.

Ws TpeyrorsHMKA BeKTOpOB CKopocteir ma pume. X.3 BHEHO, 9TO

Wy = Wy COS @ = Uy, (X.18)

Ifie Wy — HOPDMAJBHASA COCTABJIAIOMAs CKOPOCTH IOTOKA; W, —
CKOPOCTh IOTOKA; A NPUOMMKCEHEX PACIETOB MOKHO IPHHATH, ITO
CKOPOCTh TIOTOKA OAMHAKOBA IO BCEMY CEICHHIO; (p — YTOJA MEMKIY
CKOPOCTERI0O MOTOKA B HOPMANBI) K ()POHTY TOPEHHA; U, — HOPMANb-
Hag CKODOCTH pAacCIpPOCTPAaHEHUA ILIAMEHH.

CpenHAS CKOPOCTH IOTOKA, M/CEK,

Wep, n= c”/(ﬂle), (X-ig)
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rae Veu — Dacxof rasoBO3AYIDHOA cMecH B yCThe TOpelrm; R —

BHYTPCHHHH Pajuyc TOPENKH.
TlomycTam, 9T0 KOHYC TODeHHs HMET NPABWIBHYIO TeOMeTpHTe-
crylo gopmy. Torpa ms TpeyrousauKa abe (cM. puc. X.3)

sing _p Vi—eoie _p1/_T__1, (x.20)

cosQ cos ¢ cos? @

/

h=Rtgop=2nR
)

\

3
2
\
¥
1 /L\

Ciwopocms  pacnapocmpanesus nnamenu 8 mpybre, mjcex

e
5 ) \
N
10 20 30 40 50 o 75
Codepocarnue easa 8 cmecu, %

S

Pme. X.2. KpEBHe paBHOMOPHEX CKOpocCTei
pacmpocTpaHeHEs IaaMenn B TpyOxe amame-
TpOM 25 MM.

1 — BOXOPOX; 2 — OKHACH YyriepoXa; 3 — KOKCOBHIH ras;
4 — MeTaH; § — 9TaH.

HO Tak Kak u3 Bupaskenusa (X.18)

cos<p=un/wn, (X°21)

h=RYVY (Wep, u/tta)®*—1. (X.22)

Us qopmynm (X.22) BugHO, UTO ¢ yBenamieHHeM pajayca TIo-
PeJIKH W CKOPOCTH NOTOKA BEICOTA BHYTpPEeHHEro KOoHYyca TOPeHHA
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YBOJIMYMBAETCSH, & C yBeJWUeHHeM HOPMAIBHO! CKOPOCTH PacIpocCT-
paHeHHs miamMeHHn — yMeHpmaerca. 113 dopmynm (X.22)

Uy = Wep, nR/V/ R4 B2,

(X.23)

Taxum oGpasoM, onpefeneEne HOPMAaJIbHOM CKOPOCTH PacIpoCTpa-
HeHHA DIaMeHH JUHAMHYECKHM METO[OM CBONUTCA K BHYMCICHUIO
CpelHe# CKOPOCTH Ta30BOBAYINHOW CMECH B TOPeJIKe W H3MEPEHHI0
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aT R €
Puc. X.3. Cxema mia-

Menu Topeakm DBymsena.

BLICOTH BHYTDPEHHEro xonyca roperus. Hop-
MalBHAA CKOPOCTh pACHOPOCTPAHEHHMS Ijia-
MEHM MeHbIIe PABHOMEPHOIl cKopocTH pac-
OpocTpaHeHnsa OnameHn (Ta6n. X.4).
OmnpepenseMble ONHCAHHHEIME METONAME
CKOPOCTH PAcIpPOCTPAHCHWA IJIAMEHH MOTYT
EMEeTh MeCTO B HONOABMRHHEIX HJIW JTaMAHADHO
IBERYMUXCA  Ta30BO3TYIIHEIX  CMeCAX.
B npaxrure cixmragma rasa, ocoGeHHO B
TOHKAX NPOMHILIeHHEX arperaros, mjIaMs
PACHPOCTPAHASTCSA B TYPOYIEHTHOM IOTOKE
cMecH. B a1oM cirydae poHT miaMeHN mMeeT
HepPOBHYH HOBEPXHOCTH, & HpH OoabImoi
TypOylIeHTHOCTH OH paspHBaeTcA HA MHO-
JKeCTBO 0YaroB TIOPeHWHA, IepeMemmnBalo-
HIBXCSA CO CTPYHAKAME XOJOJHOH CMECH, ITO
3HAUHTEJBHO YBEIHIABAET CKOPOCTH PACIPO-
CTpaHeHHA IVIaMeHW. B 3ToM ciaydae roBo-
pAT 0 TYpOyIeHTHO# CKOPOCTH pacmpocTpa-
HEeHAA NJIaMeHXd U,, KOTOpasg B 3HAUUTEIb-
HOH cTemeHW B3aBUCHT OT CKODPOCTH IOTOKA
razoBo3aymHON’ cMecH. [Ipomecce pacopocTpa-

Ta6nuanma X.4

MakcamMadpHaA PaBHOMEPRAA B HOPMAIbHAA CKOPOCTH
pacnpocTpaHeHHSI HIaMeHd B ra3doBo3AyIIHOH cMecH
npu 20° C m 760 MM pr. cT.

C MaKCuMaJbHasA CKOPOCTb
ras » Tasopop- |  DCUBOCTPAREMA iuia-
DYImHEOMK CMeCH M
cogTBeTc'rByxoméﬁ
Tas MaKcuMaJbHOMK paEHOMep-
°§‘;‘;‘;‘§§‘n§a§§£?’ Had B TPYOKe | HOpPMATbHAR
MeHH, % d=25 MM
Meran e e e e e e e e e 10,5 0,67 0,3(7)
IT8H . . . . ... .. 6,3 0,85 0,4
Tlpomar . . . ... ..... 4:3 0:82 0:38
Byran e e e e e e 3,3 0,82 0,37
Oxruchb yraepoga . . . . . . . 43,0 1,25 0,42
Bonopox e e e e e e e 42,0 4,83 2,67
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HeHUSA IUVIAMeHH B TYDPOYJIGHTHOM IOTOKe eme HexoCTATOYHO ’W3yuew,
¥ piasA omnpejielieAds IapaMeTrPoOB TYPOYJIEHTHOTO IODeHHA IONB3y-
OTCH SMIEPHIECKEMHA 3aBHCEMOCTIMH.

TypGyausanis moToKa Ia30BO3AYIIHOM CMeCH B ropelKax IO3BO-
jAgeT HMHETeHCEQEOUPOBATH TOpDeHHe M YMeHBIIATH NIHHY dQakena.
HeszaBmcuMo OT pesKEMa JBHIKEHHA Ta30BO3AyMHOH CMECH HAIWIHAE
B Heil 6aJNaCTHHX KOMIOHEHTOB CHHJKAeT HOPMAJIBHYI0 CKOPOCTH
pacmpocTpaHEeHHA ILIaMEHH.

§ X.6. Ycroiiumeocrs ropemma. CraémamsaTopni

Tlox ycroliumpocThi0 TOpeHHS IOHAMAIT IIOCTOAHCTBO MECTOHA-
XOJKIOHHA INIAMEHHM OTHOCHTEJIBHO OTHeBHX OTBEPCTHH TOPeIKH,
ofecIeuNBaeMOe PABEHCTBOM HODPMAJIBHOR CKOPOCTA PacupoCTPaHEHHS
mJaMeHd W IPOTHBOLOJIOMKHO HAIPABJIEHHOW HOPMAJBHOH cocTaBiif-
omel CKOPOCTH MOTOKA ra3oBO3AYIIHON cMecH.

Ilpu namMummapEOM mCTeueHWM HAWOoIee YCTOMIHBOH ABISETCA
4dacTh MJIaMeHW, IPAMEKAOIMAA K KPOMKAM OTHEBHX OTBePCTHH, Tak
KaK B KPAGBHX CII0AX HOTOKA CKOPOCTH MCTOUCHHES CMeCH, YMEHbBIIeH-
HO#l TOPMOJKCHHEM O CTeHKHM OTHEBHX KAHAJOB, COOTBETCTBYeT IOHH-
JKeHHAS 3a Cc9eT OXJIAK[ICHHS TeMH jKeé CTeHKaME CKOPOCTH PAacIipo-
CTpaHeHHs miaMeHHW. DBiaromaps sToMy V OCHOBaHHs Qarera co-
3JIa6€TCA OTHEBOH 3a'RMraTeJNbHHH MOACOK, CTaOHIASH PYIOAHA Ipomece
TOpPeHns B ONpefieJIEHHOM [AHAIla30HE PACX0Ja CMecH.

C yseamuendmeM pacxojfa CMeCH JAMHHADHHIA DPEKAM LEPEXONHT
B TypOyIeHTHHH, 3QKMTaTelIbHHA IOSICOK (Pa3MEBAGTCAY, YCTOHIH-
BOCTH M'OPEHHUA HAPYIIAeTCH U IUIaMA OTPHIBaercsa ot ropexxd. HaoGo-
por, ¢ YMEHBOIEHMEM pAacXo0ja CKOPOCTH PACOPOCTPAHEHES ILIAMEHH
B IOPHCTeHHOH 30He IOTOKA MOJKeT IPeBHICHUTH CKOPOCTh HCTEYEHHS
CMeCH W OiamMsa BTArMBAeTCA BHYTPH ropenku. llepeoe saBienue
HA3BBAIOT OTPHBOM, BTOPOe — IOPOCKOKOM HJIH OOPATHEIM YRapoM
OXaMeHH.

Hpm DonnoM oTpriBe miIaMa racHeT, a IPW YACTAYHOM — 3aHHMaer
OTHOCHTEJIBHO YCTOMIMBOE MOJOEHWe HA HEKOTOPOM PAaCCTOSHHM OT
ropenku. OTpuB miameH: B Jiio6OM BHJe HeNODYCTHM, TaK Kak IIPH
IIONHOM OTpHIBE HECTOpPEeBmMiA ra3, a IPHE YaCTHIHOM — IPOLYKTH
He3aBepIIeHHOTO TFOPeHHA MOTYT 06pasoBaTh B OKpY:KAOMmeHR aTmo-
cdiepe WM ToIKe B3PHBOOIACHEE WM TORCHIHHE cMmecrm. OTpmB miua-
MeHH BO3MOKE€H NpM yBeAMYEHHW [ABJIEHWs rasa mepen Toperroi
CBepX FOINYCTEMLIX NpejiesioB, UPe3MePHOM YBelW4YeHHHM Pa3peKeHH:d
B TOIKe, 00elHEHUM Ta3oBO3NYLIHOX CMeCH BO3LYXOM, COIPOBOKJA-
I0IMeMca yMeHbIIeHWeM CKOPOCTH PAacOpPOCTPaHEeHMA IJIaMeHH, W 10
opyruM npmagHEaM. OTpHB IIAMEHH 3aBHCHT OT JHAMETPOB OTHEBHIX
OTBEDPCTHH W COJEP/KAHWA IePBHYHOrO BOBAYXa B cmech (pmc. X.4).
C yBeanmuenweM pmaMeTpoB OTHEBHIX OTBEPCTHIl YBEIMYMBAETCA CKO-
POCTh HCTEUEHHS cMeCH, IP¥ KOTOPOH IUPOHCXONHT OTPHB ILIAMEHH.
VYBenmuenne comeps/kanHusa MepBEIHOTO BOLYXA B CMecH (T. e. BO3/AYXa,
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IOCTYNAIOMEro B ropeiky) OPEBOIUT K CHEKOHMIO CKOPOCTH OTPHIBA
HIIaMeHH.

IIpockor minamenm mpOMCXOJHT, KOTNA CKOPOCTHL HMCTEUEHHS Tra3o-
BO3IYIIHOX CMecH CTAHOBHTCA MEHBIIE CKOPOCTH PACIHPOCTPAHOHHSA
nnaMeEd (y MHKEKNEOHHEX TOPeJIOK, HalpuMep, OPH YMEHBIICHHH
AaBICHHA Ta3a HHE;Ke PAacueTHOTO Ipepena). B srom ciiydae miams
MOJKeT TOTacHYThb, OOHYHO ¢ XJOOKOM, WIH OePeMecTHThCH B CMecH-
Telb TOPENKH, IeperpeBas ero ¥ HPeIsaTCTBYA NPHUTOKY IepBAIHOTO
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Puec. X.4, CKopocTd oTpEBA IIaMEHH B OTKPHITOH aTMO-

chepe cmeceii mPUPOXHOTO Ta3a ¢ BOBLYXOM B 3aBHCHMOCTH

OT pasMepa OTHEBHX OTBePCIMH ¥ CONEp;HARUA IePBUIHOTO
BO3AYyXA.

a — MHOroaxenbHas, 6 — ofHODAKEIbHAS TOPEIKA.

Bosnyxa. Ilpockox mmamennm HemomycTHM, TAK KAaK IPHBONUT K MCTE-
9eHHI0O U3 T'OPEIKE HECTOPEBMIET0 I'a3a MIM IPOXYKTOB He3aBeplIeH-
HOTO TOpeHHA, a TAKKe meperpesy ropeixd. llpmbGnmxennrie 3Ha-
9eHHMS CKOpocTed CMecell IPHEPOJHOTO rasa ¢ BO3AYXOM, IPH KOTOPHIX
TIPOMCXOANT HPOCKOK MJaMeHW, HPHBENEHR JNA MHOToaKeIbHHX
WH/KeKIUOHHHX Tropelok B taGu. X.D, 7O1A OoZHOQpAKeIBHHX — HA
puc. X.5.

Taxkum ofpasoM, npeaenn yeroiduBoid paGoTH TOpeNOK OrpaHUYH-
BAJjOTCA CKOPOCTAMM OTPHIBa M HpocKoka miuamennm. Ha pme. X.6
mOKa3aHH KDHBHE, XapaKTepusyioll@e HpejelH YCTORYHBOTO rope-
Hg cMeCH OPEPOJHOTO T'asda ¢ BO3LYXOM B 3aBECEMOCTH OT COfleD:RaHmud
TIePBUYHOTO BO3AYyXa W PasMepPOB OrHeBHIX OTBepcTHE ropenox. Ilpm
3aJlaHHOM CO/IeP/KaHNH HePBHYHOIO BO3[YXa IpEBHIIEHHe CKODOCTH
MCTeYeHUA CMeCH U3 OTHEeBHIX OTBEPCTHil BhIIe 3HAYCHH, OIPaHUICH-
HEIX KDHBHMH /, BefleT K OTPHBY IUIaMeHW, a IOHH;KEHOe 9TOH CKo-
pocTH HIKe 3HAYeHWH KpWBHX 2 NpUBONUT K ODpockoRy. IIpm comep-
jRAaHNN B CMeCH IePBHYHOrO BO3[yXa MeHee BeJIWYNH, OTPAHHIeHHEIX
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Ta6aummga X.5

Hpnémixennnie sHAYCHAA CKOpocTell eMeceii
OPUPOAHOTO raza € BO3JYXOM, HPH KOTOPHIX HPOMCXONHT
HPOCKOK IVaMend, M/cex (remmeparypa cmecm 20° C)

Hmamerp HoapdrmueHT H3GKHTKA MEPBUTHOTO BO3EXYXA
OrHeBOro

OTBEDCTHA, MM 0,6 0,7 0,8 0,9 1,0 1,1
3,5 0,05 0,10 0,18 0,22 0,23 0,15
4,0 0,08 0,2 0,22 0,25 0,26 0,18
5,0 0,09 0,16 0,27 0,31 0,32 0,22
6,0 0,11 0,18 0,32 0,38 0,38 0,26
7,0 0,13 0,22 0,38 0,44 0,45 0,30
8,0 0,15 0,25 0,43 0,50 0,50 0,35
9,0 0,17 0,28 0,48 0,57 0,57 0,39
10,0 0,20 0,30 0,54 0,64 0,65 0,43

KPUBEIME 3, BOBHMKAIOT jKeJTHE A3HKH IIAMEHW, CBA3aHHLE ¢ 00pa-
30BaHWEM CAKUCTHX dacTHN. A 3aBepmeHumA mpomecca TrOpeHAS

geo6XonEM0 ofecmeddTh IOJBOL, [OCTa-
TOYHOT'0 KOJMISCTBA BTOPUIHOTO BO3AYyXa
H YCIOBHA [Jisg HOPMAJIBHOTO DPAa3BATHA
darena miraMeHE (e3 CONPEKOCHOBEHHSA
ero ¢ OXJa/KAPHHHIMH IIOBEPXHOCTAMH.
Xapakrep KpuBHX Ha puc. X.6 caupge-
TEJIBCTBYET O TOM, UTO [UATA30H YCTOMYH-
BOTO TOPeHUS Ta30BO3AYIIHEIX CMeCeH,
copiepaxamux 50—70% mnepBuwyHOrO BO3-
ayXa, MUPOK. IJTo MOJOKEHO B OCHOBY
KOHCTPYHPOBAHUSA TOPeJOK ORITOBHIX Ta-
30BBIX IPUGOPOB.

VY cmeceit, cogepsxamux 100% m Gosee
NePBUYHOI0 BO3/[yXa, AUANA30H yCTOWYH-
BOTO TOPEHHs CJIWIOIKOM y30K, W OHW He
MOT'yT ycrodamso paborarh 0e3 HpHEMe-
HeHNA WNCKYCCTBEHHHX CTaGHIE3aTOPOB
ropeausa. OrHeyUOPHHIE TYRHEAN NUJINH-
npmEaeckot dopmur (puc. X.7, @), HUPOKO
IIpAMeHsAeMEle B IIPOMHIIIEHHEX YCTAHOB-
KaX, OpeJoTBPAIAOT OTPHB IJIaMeHH
PeIEPRYAAnUeil pacKaJeHHEEX IPOXYKTOB
TopeHNsA K KOPDHIO ¢aKela 3a CUeT pPas-
Peskenns, CO3aBAEMOTO CTpPyell rasoBos-
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Puc. X.5. MaxcuMaubHH®
CKOPOCTH TPOCKOKA HIaMeHN
(B mepecuere Ba 09 C 1 760 Mum

T, CT.) UHKEOKOIHOHHKX OHO~
ganenmmx TOPeNOK A CMe-
ceii IpUpOANEIX TaBOB C BO3-

Ayxom mpm & = 1,0:

1 — ropeilxKa B OTHPHTOR aTMmO-

cepe; 2 — ropedlka ¢ KepaMEye-
CHUM TYHHeNeM.

RYMHO# CMeCH. YCTOWYIABOCTL TOPeHHUS B KepaAMHYeCKHX TYHHOIAX

He HapymaeTcs HOpPH CKOPOCTAX

BBIXOla TIa30B OBJIYIHHOﬁ cMecH

w3 ropeakm 100 m/cek m 6Gomee. Tak ke, Kak ¥ B TYHHEIAX,
OTPHIB IJIAMEHM IPENOTBPAmAeTCss peqAPKYIAnHeld pacKaAeHHBIX
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NPOOYKTOB TOpPeHHS NpHM pasMemeHHM B IEHTpPe MNOTOKAa Traso-
BO3NYmHOH cMecu Ten mioxoobreraemont gopmer (cm. pme. X.7, 6).
B xoxsneBom crabunnsarope (cM. puc. X.7, 6) oTpHB INIAMEHH IIpe-
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Puc. X.6. IIpegenll ycToiuMBOTO TOPeHMA HAA CMECell mMpHpOAHOro rasa
C BO3AYXOM.

1 — OTPHB MJIAMeHM; 2 — NPOCKOK; & — DOoABJIeHAE KEJITHX KpaeB; RHAMETPH
BHXOOHHYX oTeepcTRil ropesnkm, miolimu:: 4 — 1/2, 5§ — 1, 6 — 11/4.
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Puc. X.7. Ilpumepu yorpoiicTs Aaa crabunusanuy IuIaMeHn.

a — NWIAHRPAYeCKNH KepaMUIeCKul TYHHENb, 6 — Teyo MIIoxo06TeKa-
emoii GopMH; 8 — HONBLOEBOl crabuiIA3aTop; 2 — HIACTAHYATEHIA.

JOTBpAIfaeTcHa TeM, 410 HeGoibmasg acThb Topiovell cMecH HMPOXOAWT
vyepe3 GoKOBHIe oTBepeTHs I W 3a cuer HeGOABmION CKOPOCTH HCTeYe-
HEa w3 KaHasa 2 ofpasyeTr ycTolumBOoe OTHEBO® KOJBIO, MOMKHEIalo-
mee OCHOBHOW HeHTPANBHHHA moTok cMecd. IIpOoCKOK miaMenH BHYTPB
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ropesikM B 3THX CIyJadX HCKA0YAETCA CO3NAHHEM CHOPOCTEH HCTe-
YeHHsI CMECH, B HECKOJABKO Pa3 MPeBHIIAKNMAX CKOPOCTH PACHPOCTpa-
HeHUSA INTAMeHH.

B nnacruEgaroM crabmiamsarope (cM. pmc. X.7, 2), upegcrasiasio-
IHeM PeINeTKY U3 MeTAIIMYeCKHX IIAcTHH 4, CTAHRYTHX IUIRHJDUTe-
CKEMU CTeD;KHAME 3, OTPHB IIaMEHHU IPefOTBPAIACTCH PeNUPKYsi-
nueil OPONYKTOB TODeHHA 3a CTePIKHAMH, & HPOCKOK NJIaMeHW —
pasMemeHneM TACTHH ¢ 3230POM MKy HEME MeHbIIe KPHTAYECKOTO.
Ina mpepoTBpamieHNs OTPHBA HJIaMeHHM W HApDYHNIEHAsA CTa0HIBHOCTH
ropenrd NpPAMEHSOT TAKMKE TOPKHW W3 OTHEYIOPHOr0 KHPIHYA, CTa-
I[MOHADHE® B3ANAJIBHEE YCTPOMCTBA B BHJe 3aNAlIbHOH TODPENKH i
PAI APYTMX YCTPOUCTB.

§ X.7. Metonanr c:xmranmma rasa

T'openue rasa crfamgpiBaercs wa cMeceo6pa3oBasusa, MOJOTPeBa ra-
30BO3/YHNIHOM CMECH HO TeMIePATYPhl BOCIIAMEHEHNA IT CTATHM XMMHU-
4ecKOM peawiuy TOpeHus, T. e.

Trop = Tem + Troz T Tamu = Tous + Tus (X 24)
TAe Trop — OOMAs HPOJOIIKUTENBHOCTH HPOLECCA TOPEHHA; Tey —
NPOAOJIHHMTENbHOCTD CMeCGO6pa3OBaHI’IH; Tnon — TPOJONAKUTEH b-

HOCTb IOfOTPeBAa CMECH [0 TEMIOepaTYPH BOCIIAMEHEHUS; Ty —
OPOJOIKATENILHOCTE XHMHISCKOH DeaKOUM TOPeHHA; Tgy, = Tey
—+ Tpoy — IPOAOIKUTEIBHOCTE (QU3MIECKOH CTAJUH TOATOTOBKH TO-
penus.

HOOKOJIBKy OoporpeB M XHUMHAYECKasaA pPearkIUsd TOpeHHsA CMecl
IPOTEKAIOT BeckMa OBICTPO, OCHOBHHM (AKTOPOM, IHMHTHDYIOIUM
AIUTEIBHOETs HPOIECCa TOPEeHHS, ABAAETCA BpeMdA, 3aTpaiuBaeMoe
Ha IDepeMemuBaHWe rasa u Bo3pyxa. OT OGHICTPOTH M KadecTBa mepe-
MeIIHBAHHS Ta3a C HEOOXONUMBIM KOJIHIECTBOM BOSIYXa B TOpPEIKE
onpeseleHHON KOHCTPYKIMWHA 3aBHCAT CKOPOCTH M MOJHOTA CIODAHUA
rasa, JJMHEA ¥ TeMIEPATYpa NJIaMeHH. B 3aBHCHMOCTH OT MeCTa I
cmocofa cMeceobpa30BAHEA MeTOABI CIKATAHMA Tasza YCIOBHO NOA-
pasgensior Ha AEQOY3HOHHLIA, KEmerHdeckHil m cMemanusii. Cxe-
MATU9eCKM STH METOHNBI IPeJCTABIEHbl HA IMPHMepe WHKEKIHOHHOM
ropenkn (puc. X.8).

ITpu dugdysuonnom memode cocuzanus (puc. X.8, a) Kk MeCcTy Tope-
HUA B3 ropelKd DOCTYNmaeT TONBKO ras (&, = 0), a Bech He0O X0 UMEIA
IJIA ero TOPEHHS BO3AYX TIOCTYIAeT W3 BHeINHeH cpensl 3a CIET MOJE-
RyunspHOH, a npu 00JIBIMION CKOPOCTH MCTeYEeHUA rasa H 3a cueT Typ-
OynenrHoit muddysuu. B atom caygae K crpye xoiopHoro rasa I
ot nepudepun nuddyaIUPYET BO3AYX, a U3 CTPYH I'a3a K mepudepun —
ras. B pesyapraTe BOAuU3W CTpyW Tas3a CO3AETCA Ta3z0BO3YIIHAA
CMech ToploYeld KOHIEHTpAamuu, ropeHnme KOTOpoil obpasyer B30HY
IepBAYHOTO TOpeHHHA Tra3a 2. B 3ome § MPOUCXOHUT roperue OCHOBHOML
9acTM rasa, B 30He 4 JBIKYTCA WPOAYKTH Cropamus. BsamvHas
mudpdysua rasa W BO3OYXA, OCHOKHAEMAasA BHIeJeHHEM HPOAYKTOB
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Cropanus, mpoTeKaeT MeJJjleHHO, ¢ 00pasoBammeM BCIeJCTBHE Tep-
MHIYeCKOTO Da3jiosKeHHs YIIEBOJOPOAOB CAKHUCTHX wacTmi. Iloatomy
XapaKTePHHMU OCOGEHHOCTAMHA [AHPPYSHOHHOTO METONA CIKATAHHS
ABAATCH CBETEMOCTDh M SHAYATENBHAA IJIUHA IJaMeHH.

K npenmymectram TAKOTO MEeTOJIa CYRUTAHMS MOJKHO OTHECTH: Bhi-
COKYI0 YCTOMYMBOCTE MIAMEHN B MAPOKOM MHAINA30HE M3MEHeHHUS Tel-

hmaz

Puzc, X.8. CxemMa CTpoeHHs Ta30BOro IJIAMEHH.

a — nnddysmorHOE; 6 — CMemaHHoe; ¢ — KUHeTHdeCKOe,
1 — BHyTpeHHm# KOHYC; 2 —— 30HA NEPBUYHOTO IODeHHMA; 3 — 30HA OCHOBHOIO PODEHHNA;
4 — TPOAYKTH CropaHEA; 5 — NePBHYHEN, 6 — BTOpRIHHY BO3IYX,

JOBHX HATPY30K, HEBOBMOKHOCTH IPOCKOKA, OTHOCUTENBHYIO PABHO-
MepHOCTL TeMHmepaTypH mo piumEe miaMend. Hepmocrarkamm atoro
MeTofja ABJIAITCA: HU3KAA MHTEHCHBHOCTL TODEHNsH, Hem3GeMHOCTDH
TEPMAYECKOT0 pacmaja yYTIeBOJOPOJOB, NIOTPeGHOCTb B GOXBmIEX
TODOYHHX 00beMax, 00eCHeUHBAOIMUX DPa3BUTHEe IIaMeHW 0es coOmpH-
KOCHOBEHHHL ¢ TelNIOOOMEHHHIME HOBEPXHOCTAMHE, BEPOATHOCTH XHMH-
YeCcKOro HeJOMora fAaske IPH SHAUATENBHOM KosddHImente pacxoja
BOBIYXa.

ITpu kunemuneckom memode cxcuzanus (cM. puc. X.8, 6) B Mecry
ropeHus MOJAETCH 3apaHee MOJATOTOBICHHAA BHYTDPH T'OPEJIKH OJHO-
porHAs CMech Tasa ¢ KOJIWYECTBOM MEPBAYHOTO BO3TYXa, HECKOINBKO
IIpeBHMAIEM TeopeTadecKn Heobxomumoe (o, == 1,02 + 1,05). Cro-
paEme TAKOH CMeCH IIPOHCXOAUT OHICTPO, B KODOTKOM IpPO3PaTIHOM
¢axeme, 6e3 BHAEMOTO 06pa30BaHWA IPORAYKTOB TEPMHUYIECKOTO pac-

mafa yrieBogopPoOoB.
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JlocTOMHCTBAME STOTO METO[a CKHMIAaHHUSA ABIAIOTCA BHCOKASM TeH-
J0TIPOESBOAUTENFHOCTD, Majag BePOATHOCTH XHMUYECKOTO He[0IKora
¥ nefoapmas [IWHA IUIAMEHH, a HEJZOCTATKOM — HeoGXO0aMMOoCTh
crafmIumsanan IJIaMeHH,

ITpu cmewarnrnom memode coucuzanus (cM. puc. X.8, 6) wacTs Bo3-
AYyXa B BHJie NEPBHYHOI0 WO MEMIEBAETCS K Ia3y 3a CUeT MHIKEKIHEHN
8 camoii ropenke (0 <<a. < 1), a ocraabHOR BO3xyx, HeoOXOmEMEIH
IJIA 3aBePHIEHHS IOJIHOTO CTOPAHHSA rasa, B KavecTBe BTOPUYBOTO
auddyHIEPYeT B 30HY FopeHus B3 BHemHeH cpegn. Daren moaysaercsa
foee KOPOTKEM W MeHee CBEeTANMUMCSH, 9eM OpH an(pPy3moHHOM Tope-
gun. Ceermmascsa 060J09xka 30HH HEPBUYHOTO TOPeHHA rasa 2 Ipu
KOJMIecTBe mepBwIHOro Bo3ayxa Goxee 40—50% oT Teopermdecku
HeoOGXOMMMOr0 CTAHOBHTCH BEChbMAa TOHKOH, ueM M o0bACHAETCA He-
fonbmasi cBeTHMOCTh (paKeda B 3TOM ciaydae. VIHmKeROUOHHEIE To-
PeNKH, CIKATAKMUe I'a3 10 CMEeNIAHHOMY MeTOLY, 9acTO HA3HIBAIOT
TFOPeNTKAMA HEHDOJIHOT0 HMJIM YACTHIHOIO DPEIBAPHTENBHOTO CMellie-
pua. YacTHHE cay4aii CMENIAHHOI'O METOjA MMeeT MeCTo HpW Hesa-
BEePIIeHHOCTH MePEeMeNIMBAHKA ra3a ¢ IOJHHM KOJHYECTBOM BO3ZyXa
B ropexaxe. Ilpomommenne cmMeceo6pa3osanusa B o6beMe (arera mocie
BHXOJ/l[a CMeCH @3 TOPElIKH YBEIWYMBAGT ero JUINHY IO CPABHEHUIO
¢ nuImHOM ¢areja IPH KUHETHIECKOM CIKHUTaHOW,

§ X.8. Ruaccmpmranmsa roperok, HMX YCTPoOiicTEO
M X8pPaKTEpHUCTHEKA

T'a30BHIME rOpeJIKaMd HA3HBAITCA YCTPOUCTBA, HpeJHA3HAYCHHLIE
nias obpasoBaHdsA TOPIOYAX Ta30BO3NYIIHHX CMeceil B yCTONIABOrO
AX CIRAraHUA HPH TpeGyeMHX TOMIOBEIX MOIMHOCTAX. B cooTsercTBmE
¢ 'OCT 17357—71 rasossie ropelKd KIACCHPUOUPYIOTCA IO CIOCO6Y
DOfla9® BO3gyXa HAa TOpeHne, HOMWHAJIBHOMY JABJIEHHI0 T'a3a A BO3-
fyXa, TeIloTe CTOpPaHWs ra3a, HOMHHAJIBHOH TemIOBOH MOINHOCTH,
pauHe darena W MeTony crabmimsamun daxena. llo cmocoby mopadm
BO3[yXa PAas3iMYaioT FOPEIKH: ¢ Mojadell K HAM BO3AYyXa U3 ORPYIRAI0-
meli cpemsl 3a CYeT pPa3PerKeHNs HIM KOHBeKIHHU; obecrmedmBammue
cMeceobpa3oBaHme 3a CIeT WHIKEKIUM BO3/yXa ra3oM HIH ra3a BO3-
AyXoM; ¢ IPUEYIATENIbHON mojadell Bosgyxa, B ToM wmcie 0es mpej-
BADHTENBLHOTO CMEIIeHAA ero ¢ Ta3oM H ¢ IpeJBapUTEeNbHHM CMenie-
HueM. Ilo HOMEHAJTBHOMY [JABIEHMIO Ta3a Pa3iNYaioT FOPENKA HU3-
Koro (mo 500 xre/m2), cpexaero (cBrame 500 go 10 000 xrc/m2) m Bhico-
Koro (cserme 10 000 xrc/m2) maBuennsA. CooTBeTCTBEHHO HOMEHAIBHOE
JlaBJIeHHe BO3[yXa, MOJABaeMOTO B TOPEIKY, IOAPAa3[eNA0T HA HU3-
koe (mo 100 rre/m2), cpenmee (ceeime 100 mo 300 wre/m2) m Bricokoe
(cBoime 300 rre/m2). OCHOBHHIME HMOKA3aTeNSAMA TOPENKH ABJIAITCA:
HOMWHAJAbHAs TEIUIOBAA MOIMHOCTH, COOTBETCTBYIOMue el HOMUHAJb-
HEle JaBJEHWA Iasa B BO3AyXa U MPeleNH DPeryIdpOoBaHUA TOPEIKH
OO TemIOBOH MOMHOCTH. [{OHONHHUTENLHO TOPENKYy XapaKTepH3yIoT
HOMUWHATbHAA [uMHA ¢(aKeaa (OTHOCHTENBHO Kajmbpa BHXOJHOTO
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OTBEpCTHA), YAelbHaf MeTAJNIOeMKOCTh, [apieHHe (paspeskeHme)
B KaMepe Cropamus M UIYMOBEE KauecTBa.

PacemoTpaM HEKOTOpHE KOHCTDYKIMH OTAEILHHIX TOPEJOK, SIBIfA-
IOmM#EXEeA XapakTePHHIMM HDEJCTABATeJNsMI BHIIeYKa3aHHEIX T'DPYIIN.
ITogosasa ropenxa nusxoro fAapieHus (puec. X.9) mpepcraBiseT co60k
3arAymeHAYI0 ¢ OJHOT0 TOPIia py6y 1 ¢ aByMsa pAmaM# OTBePCTHH,
pacnosomxeranx mop 90° apyr k npyry. Tpy6a momemena B mieasn 3,
00pa3oBaERY0 OTHEYHOPHHIM KUpHHIOM. Brixonamuit us oTBepcTHi
743 HepeMeImABAeTCA C BOBJAYXOM, HOCTYHAIOINMM B NEIb 32 CUET
paspeskeHMsa B TOOKe. lIPpMHATHIT mar MeKny otseperTuamu olecme-
YUBaeT JOCTATOYHHN NPHTOK BO3AYyXa K ¢aredarM H mepeMelleHHE
mJaMeEd OT OJHOTO OTBepCcTEA K Apyromy. Harangiomuecs creHKH
menu mHaue:xuo cTaGHJIH3MPYIOT Ipomecc TODeHHs, a g HAHDPaB-
JI€HHOTO HOCTYILIOHHS BO3AyXa B Iedb GOKOBHe JaCTH KOJOCHHKOBOM
pelieTk® 5 HepPeKpHTH KupnmdoMm 4.

Paspaboranuas YKPruEnpomH/EIPOEKTOM CepHSA TOJOBHIX I'OPEIOK
HA HOMUHAJABHEIC PACXOMH IPUPOJIHOrO Taza oT D no 75 m3/w ycroi-
uuso paGoraer npm masiaeHm” rasa ot 20 go 200 xrc/m2, mpu paspesxe-
Ham B Tonke 1,5—2 Kre/mM? m kosddunmente pacxoma BO3AYXA A =
= 1,25 = 1,35. Hecmorpa EHa 6Gonbmoi kKooGPUUUEHT pacxosa BO3-
nyxa, HONOBWe ropeixkm 6Jarofapsa HpocToTe KOHCTPYKOHUH, YCTOM-
YuBoCTH ¥ GeciiyMHOCTH B paboTe YacTo HPUMEHSIT B KOTIAX, CY-
munax ¥ gPYTHX TEINIOBHIX arperatax ¢ HeOOJBIIAMH TEIIOBBIME
MOIMHOCTAME ¥ 6GOJNBIIEME TOMOUHHMI o6bemMamu. llozoBrie ropeikm
MoryT paboraTp W ¢ OPHHYAHTEIBHON Homadedl BO3LyXa, H Ha
cpefHeM pAaBjeHHmM rasza. B 3TEX caydaAxX o YMeHbIMIAeTCA [0
1,15.

B uHKexkUMOHHHIX MHOTO(AKeIbHEHX TOPeNKaX HABKOTO HaBlIeHUs
Mocrasmpoexta (pme. X.10) crpys rasa, BHTeRalmad ¢ OoOIBINON
cKopocThi0 M3 comma 2, 3acacmiBaer B ropenry 40—60% sosnyxa,
Heo6X0MUMOT0 ANA NOJIHOTO cropanus rasa. B cmecurese, cocrodmem
us roudysopa 3, ropaa 4 u guddysopa §, OCYIMECTBAAIOTCH mepeMe-
ONIABaHME Tas3a ¢ BO3IYXOM W BHPABHIBAHHE NIOJHA CKOPOCTEH CMecH
o ceueHu0 ropearu. Ilpm sToMm B nrddysope He TOTBKO 3aBepIIaCTCH
cMeceobpasoBaEne, HO ¥ OCYINECTRIAETCA IPEBPANIECHNE KEHSTHISCKOM
9HEPTUM B CTATUYECKUH HAMODP, HEOOXOMUMHIH [if NPEoJoJIeHds
COMPOTHBJIEHUH Ha BEIXO/® CMeCH U3 0TBePCTUH 6 TOPeI0YHOro Haca KA.
ITocrynienne mepBEYHOTO BO3AYXa PEryJupPyercs BO3AYINHOM Imaii-
Goit 7. Cropanme cMmecH HPOHCXORMT B (aKedax CHHe-HUOIETOBOTO
1BeTa, pasMemaeMBIX APYT OT APYra Ha PACCTOAHHEAX, ofecmeduBa-
I0IBX DOCTYIeHNe K HUM BTOPMYHOTO BO3AYXa W3 TOOKE M B3aWMMHOE
OOKNATaHAe CMECH.

Iloxaszamnsie na pue. X.10 ropenxn I'HC marorosasizor cBapHBIME
Ha HOMHHAJLHBIE DACXQJbI OPUPORHOTo rasa ot 4,7 mo 6,1 m3/4. Omn
paboTaloT focraTodHo ycToWwmBo mpH paBieHuax rasa or 10 mo
180 xrc/M2 W BaxomaT npuMenense B HeGONbIINX YYyTYHHHX COKITOH-
HBEIX KOTJIaX H [APYTEX YCTAaHOBKAaX € TONKOM BHCOTOH He MeHee
600 mm.
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B umxexnmmommmx oaHodakelIbHHX ropelkax (raabopoexTa
(tnn B) muis raza cpegsero pasaexus ¢ @y = 8500 xxan/m?® (pue. X.11)
3a cu4er GoJapmIoif SHepTMM BHTEKAKIEro M3 COmjIa rasa IOACACH-
BaeTcsA B KadecTBe TIePBHYHOTO BeCh BO3AYX, HeoOXOAMMEHA [ HOJ-
HOTO CTOpaHHAA Tasza ODPH JABICHHH B TollKe fo 2 krc/m2. Crabmumaa-
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Prc. X,10, Umxexnmoraas ropexka HUSKoro AaBienua MocrasmpoeKra.
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Puc, X.11. JmxeKnuonHas Topenka cpeguero Aapiernd CraxbopoexTa, Tmm B.
a — 0e3 OXJaKHAeRHA HACaxKa; 6 — C BOLOOXNAMKMAEMEIM HACARKOM.

n@A npouecca TOPEHHA ofecmeuMBaeTcsi OORYHO IPHMeHEHWeM OTHe-
ymopebiX TyHHene#. s paGoTer Ha mpmpomEoM rase (Qy =
= 8500 m3/4) Ges momorpera Boafyxa paspaGorano 20 THHOPa3MepoB
TaKuX TOPeNIOK Ha HoMuHanbHHe pacxopn or 0,7 mo 180 M?*/9 mpm
goMmEanbHOM pmasierdmm rasa D000 xre/m2. Biaromapsa orcyreTBHIO
[pUHYAATENBHOH TONAYM BO3AYXa H 0GeCHeTeHHI0 HOJMHOTH CTOPAHAA
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opa MadeX W3OHTKAX BO3AYXa TOPENKH HAILIE IMHEPOKOE HIPHEMCHe-
HEe B HarDeBaTeNbHHX W TePMHYECKHUX IeYaX YePHOM MeTajlyprum,
a Takxe B APYTHX arperarax, paGoTanmuX Ha XONOAHOM rasoBos-
pymHOR cMecH.

Tlopeaxm tama I'I'B MocrasmpoexTa ¢ OpHHYAMTENBHOA momauei
posayxa (pme. X.12) mpepgHasmadeHs [ CIKATAHAA LPHPORHOLO
rasa HM3KOTO0 M CpDemHero [ABJeHMA B KOTJIaX, Nedax, CYMHIax
¥ JPYCUX TeIUIOBHIX YCTAaHOBKAX ¢ HEOOIBMEM 00bEMOM TOIOK.
Ta3, mofaBaeMslilt B rasopacupeneluTeNbHHE KOJJIEKTOP §, BEIXOIUT
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Pmc. X.12. Topenrra tuma ITB MocrasmpoekTa ¢ OpMHYNUTENBHOH IOmadei
BO3IyXa.

1 — HOCHK; 2 — IiTynep [is MAHOMETPa; 3 — CMOTPOBOE OTBEpPCTHE; 4 — KOpHyc; § — raso-
pacHpefieATENIbHEM KOIIEKTOP; 6 — 3aBAXPHUTENb;, 7 — OTBEPCTHEA NJIA BHIXONA rasa.

73 Hero 4epes PajEalbHO PACIO/I0HeHHEE OTBEPCTHA 7 W ICPEeMeIIn-
BaeTCA C MOTOKOM UPHHYJAUTENBLHO LOJaBAeMOTO BO3JyXa, 3aKpy-
YeHHWM HANpaBIAOIAME JomarkaMu 6 3aBmxpaTend. Xepomo
mepeMemaEHaA TasoBO3AYIHAS CMECh CropaeT B Ipo3pavyHOM daxere
cpaBHHATENHHO HeOoNbmoN mIuHs. Cradunn3anua ropeHRS ofecHedd-
BaeTCsA OTHeyHOPHHEIM TyHHelIeM. IommHAaNBHEE pacxomsl rasa —
50—500 wm3/4, mommBaxsEbie pasiaeEus — 130 (Emsxoe) m 3000
(cpenmee) xrc/M2, HOMEHHAJABHOe [aBIeHHE BO3AYXa HE3aBHCHMO OT
papnerma raza — 100 wre/m2. Ilommoe cropamme rasa MPOAMCXOMMT
npu « po 1,05.

Berpoycroitunsrie ropenku mudparpacuoro maxydeHma I'MIHB-1
(pme. X.13) u TUUB-2, paspadorauunie I'CHTB Tasoanmapar —
OJlHA W3 pABHOBUAHOCTEN paJMAUMOHHEIX TOpeJoK. I'as HU3KOro
AaBieHUs vepes COMIo 4 MOCTyMmaeT B CMeCHTENb, II0JiCACHBAA BECh
BO3AyX, HeoOXomuMbii Ansi ero cropaHus. V3 cmecurenss rasoBos-
AymHaA cMeCh BHXOAHT B DACHOPEAENIHTENBHYI0 KaMmepy, HePEeKpHI-
TyI0 KepammuecKmM# mepdOPHPOBAHHKME OamTKaM#A 2. Pasmep
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KamgoR maurrm 65X 45X 12 MM, guamerp orsepcTudl B HEX 1 MM,
TagzoBoapymHas cMech MOCTyHAeT B KAHAJH KepaMHIeCKOH Hacajkm
W, cropas B HOX, HarpeBaeT HoBepxHocTh Hacagku mo 800—940° C.
Harperas no BmmHEeBo-KpacHOro msera, OOBepXHOCTb Hacajkm 40—
60% rensa, moMy4eHHOTO OPH CrOPAHMH Iasa, BH/ESET U3IYICHAEM.
Haa BerpoycroitumeocTH Ha HepefHed dYacTH pedieKTOpa HWMEIOTCH
mejieBHAREE NOpope3w 6, BEIPABHWBAIOIWE OaBJeHHE BHYTPH W CHa-
Pyu roperxm. Manbie IMaMeTpPH OTBEPCTAN KepaMAYECKEX ILTHTOK

Puc. X.13. Topeaxa madpa-
KpacHOTO W3JYyYeHHAA
TUuB-1.

1 — Kopoyc; 2 — maHenb  H3
KepaMHIeCKAX  IJHATOK, & —
ceTHa, 4 — COIJIO; &5 — KPOH-

QQ%%\ mrelH; 6 —nggpean B pedirex-
W, |

MCKJII0YAI0T OPOCKOK IIaMEHW BHYTPH TOPEJKH, & BEICOKAA TeMIIe-
paTypa HACamKl NPAKTHYECKA HCKINYAET XWMHIECKHHA HEZOMOT.

Topenkm mEPpParpacHOTO HBIy4YeHHA pasAAIHHIX KOHCTPYKOHA
F'mmpoHWWrasa, Mocrasmpoexta m papyrmx OpPraHHM3auuii HaILIHA
MIAPOKOe NpPUMEeHEHWe [IA CYMKH IITYKAaTyPKE B JIaKOKPACOUHEIX
OOKDHTHH, OTOILIEHWS, PasorpeBa CMePSMAXCA MATEPHANOB, 060-
TpeBa JKEBOTHOBOJYECKAX (epM, TeILInm @ T. II.

T'asomasyrmas (komGmaumporannas) ropeixa I'MT, paspadoTannas
IKTH (pmc. X.14), npepgmasmadveHa jijis MOMePEeMEHHOTO CHKHTAHHA
rasa ¥ Maszyra. 'a3 MMBKOTO JaBJeHWs MOCTYIAET Yepe3 Iras3omojBO-
fAmee ycTpoiicTBo & B aMGpasypy ropeixu 3 uepes BHXOFHHE OTBeP-
CTHA TIO OKPYMKHOCTH TOPIEeBOi gacta ycTpoiicrsa. OcHoBHas wacTh
BO3/yXa [JIA FOPeHHA mOAAeTCs Yepe3 HaTpy6oK BTOPMYHOTO BO3LYXa
H Nocle 3aKPYYMBAHAA B HAUPABIAKIINMX JomATKaX 3aBHXpHTens [
CMeImBBAETCA ¢ ras3oM, 00pasysd rasoBo3aymHyK cMech. Hekoropas
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qacTh BO3JyXa, CJayKam@asd B OCHOBHOM [JA OXJayJeHHA Iapo-
MeXaHHIecKoil MasyTHOZ (OpCyHKE 4, mocTymaer dUepe3 HaTpybGoK
DePBAYHOTO BO3LyXa X IPOXONMT depe3 BaBUXPHUTENB J.

IIpu pa6ore ma mMasyTe HMOCJHeNHHUE PACHBUIAETCA OPH HATpy3Kax
romia Beume 70% oT HOMEHAJIBHOM MEXAHNYIECKH, 34 CYICT BHICOKOTO
nasnenns mazyra (no 20 xrc/cm?). Ilpu MeHBIIAX HarpysKax HCIONb-
syerca map pmaminemmeM 1—2 wrc/cm?. JlaBiemwe mepsmusOTO (TYp-
OyIm3mpyomero) H BTOPDHYHOro (OCHOBHOTO) BO3AyXa HPHHUMAETCH
OJIMHAKOBEIM, M03TOMY 00a BO3NYMHHX HATPYOKa MONCOEIMHAIOTCS
K ofmeMy BOBIYXOMPOBONY OT AYTHEBOTO BEHTHIATODA.

Hommuansare mommocta ropenok I'MI' — or 2 pgo 7 TI'raa/sw,
HOMHHAJAbHOe Hapiemme raza — 300350 Mm Bom. cr., HaBjienue
Bosnyxa — 80—120 wrc/m2. Topedrnm ODolyumim MMHUPOKOe DIPEMe-
HEHHE JJf YCTAHOBKH- HA OTOOATENBHHX H IPOMHILIEHHHX BOJO-
rpefiEHIX KoTiax, pafoTAlIMUIX Ha Ta30BOM W PE3ePBHOM Mas3yTHOM
TOLJINBE.

Baimte mpueeneHsl AMINb HEKOTOPHE IPAMEPH KOHCTPYKIUH raso-
BEIX TOpeJioK. IlepeueHs COBPEMEHHHX KOHCTPYKIHMiA Ia30T0Ped0THEX
yCTPOACTB ¢ TEXHAYECKAMU XAPARTEPHCTHKAME M DPEROMEHJALAIME
yCIOBHMi X DpuMeHeHH mpuBejeH B ansbGome MocraszmpoerTa «'aso-
TOpeNoHEe YCTPOUCTBA [IA CIRUTAHUA MPEPOJSHONO W CHKMIKEHHEIX
rasoB, pekoMeHnyemele X mpuwmemenmio» (1969 r.).

§ X.9. OcnHoBBI pacueTa rasoBEIX TOPEIOK

Pacuer TasoBHX TOPeJOK LPENCTaBAACT CIOMKHYIO 3afady, pelia-
€MVIO HA OCHOBE TEOPeTHIeCKNX H HKCIePEMEHTAIbHBIX HCCIeN0BAHMIA,
B radectBe mpmmepa HEKE pacCMOTpeHA yUPOMEHHAas METORMKA pac-
4era WHKEKOUOHHHIX TOPENOK HU3KOTO B cpemguero pmamiemmit [10,
20, 24, 43, 471.

Hcexopnasie gamHbpe OO pacdera:

— HOMWHAABHHIN pacxox rasa V., M%d4, wid HOMHHAJBHAS Tel-
n0Basg MOmMBOCTh Quoy = ViQy, Krai/u;

— HOMHHAJBHOE [ABIeHWe rasa p, LepeJ COINIOM TOPeJIKH,
Kre/m2;

— Ko>pPUnEeRT MHKEKOWH HEepBUYHOTO BO3HYXA Olp;

— XWMHAYeCKHI COCTAB W TemioTa CropaHmA rasa (,, Hranx/m?3;

— OJIOTHOCTH Taza Q.

C ywerom pacderHo# cxemmut (puc. X.15) m mpmEATHZ Ha Heit 06o-
3HAUCGHUH pPacYeT WHKEKNHUOHHOA FrOPEeNKN HUS -
Koro pmpasuaemma (p <500 rrc/mM2) BemyT B ClemyHmEM
nopApKe.

1. Cpejusisa CKOPOCTH MCTeUeHWA rasa W3 COIIa, M/CeK,

w, =@ V'2g Ap/vr,

rge ¢ — KoppPummeHT MCTEUEHHA; g — YCKOpeHmMe CBOGOJHOTrO Ia-
neHAs, OKpyrieHHo paBHoe 9,81 M/cexk2; Ap — mepemaj pmaBIeHHA,
Kre/mM2; y, — VIOeJBHBIA BeC Tasa, KIe/m3.
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VanenpHH Bec Tasa (Kak M J1060ro Ipyroro GUsmIecKoro Tena) He
ABIAETCA ero HeM3MEHHON XapaKTePUCTHKOH, HOITOMY IPaBHAIABHEE
B pacuyeTax OPWMEHATH ILIOTHOCTb — ONMH M3 OCHOBHHIX IIapaMeTPOR
pemmecTa. IIpM 5TOM HEIPEMEHHO CHIELYeT HOMHHTH, 9TO YAeJLHEIH
BeC U IJIOTHOCTH B ONHON W TOH e cHcTeMe eJUHNI YACIOHHO HUKOTHA
ge copmamaor. Tax, 8 CI m MKC nnormOCTS mUCTHIIWDOBaHHOM
porsl opm 4° C m 760 mm pr. cr. paBaa 1000 xr/M3, a yheabHSIE BeC —
9806 m/mM%, B MKI'CC mrorHOCTS pasra 102 xrc-cex?/m*, a ymeabHmi
pec — 1000 mre/m3, m 1. 1. ConmajsieEne UmCIeHHHLIX 3HAYeHHH ILIOT-
HOCTH U YOEJBHOTO Beca, B3ATHX W3 PA3HKIX CHCTEM EIWHUI, IOCIY-
RUIO0 OJHOW W3 HPWYMH Aj1A GaKTHIeCKOH MOIMEHEI OJHOTO CBOMCTBA
IPYTEM ¢ MCIOJNBh30BAHMEM yJ[eJIBLHOTO Beca B PacueTHHX (GopMmyrax.

a
Lo /% p 2 s 021
o« D,
X —Q - —— :
—.l ll A &3 Ly

Puc. X.15. PacuerHag cxeMa WEKEKOWOHHOH TOPENKH HE3KOIO
BaBJIeREA,

YunThiBasm BHIIeCKa3aHmoe, (OPMyay s CpegHedl CROPOCTR
ACTedeHMA Ta3a W3 CoINA 3alumeM Tak (p/g=p):

w, =0V 2-9,81Ap/pr, (X.25)

rae 9,81 — xoaddunmenT mepeBoia KAXOTPAMMOB-MAacCH, BXOIAMEEX
B pasMepHOCTH miuoraoctd, B eguauny Maccs MHEI'CC (1 kre - cex2/m* =
= 9,81 ®r/m?®); p, — IWIOTHOCTH ra3da, Kr/M>.

Ap = py—ps,
rge p, — a0coNIOTHOE fHaBIeHHE ra3a mepej COIIOM, KIc¢/M2; p, —
aGCoN0THOE MABJEHHE Cpemhi, B KOTOPYI BHTeKaeT ras, KIc/m2.

Jl1a MEMKEKIUOHHKX TOPeJOK HHU3KOTO [JaBIeHAR D, PABHO aTMO-
cepHOMY faBIeHWn0, HOdTOMY Ap = p,.

Hoagppuuumenr ¢, yanrsBanmui pacupegeieEne CKOPOCTeH MOTOKA
rasa mo CeYeHUI0 COIIAa ¥ COIPOTHBIEHUE IMOTOKY, BABHCHT OT GopMH
comra ® BmOHpaercA oo cHpaBoYHWKaM. I pacHpoCTpaHeHHEHX
OUIAHAPAYeCKAX CcOmea ¢ yraoM o = 45° (cm. pme. X.15) ¢ = 0,75
opu I/D, = 0,18; 0,87 opn 0,55 m 0,85 mpm 1,0.

2. NMnomans, MM2, 1 guameTp, MM, DOMEPeTHOr0 CeYeHHs COILIA

fDn == 1Och/(3600wr); (X26)
D, = V4fD1/TI'-- (X.27)

3. Imamerp ropna cmecmtenss D, ompeeiAoT HAa OCHOBAHNE 38~
KOHa COXPaHeHHsA KOJIWYEeCTBA [BI;KEHUSA DA CMeIISHNHA TIOTOKOB Taga
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¥ Bosayxa. [as 1 w3 HEKEKTHPYIOMEro Ta3a KOJWYECTBO [BHIKEHHA
PABHO WppP;, a AAA MIKEKTAPYEMOro aTMocepHOTO BO3AyXa, He
HMEIOIIEro NePBOHAYANBHOA CKOPOCTH, KOJHWYECTBO JBUKCHHA DaBHO
nymo. B ropne cymecarela cMech rasa M BO3[yXa npuobpeTaer CKo-
POCTH Wy M COOTBETCTBYIOIIEe el KONMYSCTBO RBIDKEHHS DaBHO

w; (0r +npy), (X.28)

Iie w; — CKOPOCTH CMECH B TOplle CMECHTeNd, M/CeK; P, — ILIOT-
HOCTh BO3AYXa; # — 00BeMHAsg KpPAaTHOCTh HHKEKIHN (KOAHIECTBO

Bo3ayxa, mEmertupyemoe 1 M3 rasa), m®/m3.
Ilo 3aKOHY €OXpaHeHHs KONHYECTBA ABUKEHHA

Wehr =Wy (pr -+ npn)' (ng)

Pacxomam razsa V, m cmecm V, = V. (1 - n) coOTBETICTBYIOT
cropoctH wp = 4V /(nD3) ®m w, = 4V.(1 + n)/(nD3). Tlopcrasus
BEIpaskeHHs: ckopocteir B dopmyny (X.29), mocne mpeoGpasoavus
OO YYHM

Dy=DB, VT Fm) L+ npalpr)- (X.30)

Hus armocdepHHX Topenox, paboTanImuX HA IPAPOTHOM Trase,
n= (04— 0,6) V,, na cwmsressom — (0,5 — 0,7) V,, tme V,—
TEOPEeTHYECKOE KOJHIeCTBO BO3AYXa, HeoOXonmmoe s cmuramusa 1 a3

rasa.
4. Mmamerpw womdysopa D, m gudpdysopa D, npuanmarnTt Kom-
CTPYKTHBHO B ClefyIOMMNX NpereIax:

Dy=(1,5=2,0)D,; (X.31)

D,=(2,0=2,2)D,. (X.32)

5. Ilnwaa xomdysopa I, 3aBHCHT 0T CYMMAPHOI'0 yrila CYKeHHSH,
npunanMaemoro B mpepmenax 45—90°. [laa ymembmenus yria BcTpedn

DOTOKOB rasa W BO3AyXa Jydlle NPAHEAMATH MEHBIOHH CyMMapHLIH
yrox cymenus. C yderom 3TOTO

l,=(1,5=2,0)D;,. (X.33)
6. unua ropia cmecurTels
I,=(1,0=2,0)D,. (X.34%)

7. Nnwna muddysopa I; 3aBECHT OT CYMMAapHOTo yria pacHimpe-
aua f. oA obecmederns G(e30TPHBHOCTH IOTOKA TIa30BO3YIIHOI
cnecn mpuamMaT f = 6 — 8°. Torpa.

Iy =(Dy—Dy)/12tg (B/2)]. (X.35)
8. CymMapHas MJIOMA/b OTHEBHIX OTBEPCTHI rOPeIOYHOro HACATKA
2 forn =Veu/(3600wory) =V, (1 4- 1)/(3600wery),  (X.36)
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TAe Wory — CKOPOCTH HCTEUEHUA Ta30BO3AYIIHOH CMECH M3 OTHEBLIX
orBepcTuii, M/cex. Beamamma w,., OPH NAHHOM PacXoie TIaz0BO3-
AVIDHO# CMecH 3aBHCHT 0T OWAMETPa OTHEBHIX OTBEDPCTHH W NOMIKHA
HaXOMATHCA B Ipefeiax, UCKIKIA0MHAX OTPHB W OPOCKOK ILTAMeHW.
B mpaxTHYecKHX pacuerax i cMecell IPUPOAHOTO rasa ¢ 3aJaHHLIM
k03P PAMACHTOM WHRKEKIHN HePBUIHOTO BO3IYXA Oy AEAMETDPH OrHe-
BEIX OTBepCTHH d,., MOMHO OPHHMMATH, HCXO/s M3 YCJIOBHWH Ipeny-
[DPesKJIeHUA OTPHBA M HPOCKOKA NiaMeHn mo puc. X.4,X.5 m rabu. X.5.
9. Ilo pub6pasEOMY pasmepy do.y YHCIO OTBEPCTHHE

N =42 foru/(ndZ)- (X.37)

10. BriGop omTHMaNBHBIX PACCTOAHHME § MEIKIY OCSAME TOPENLOYHBIX
oTBepCTHH [nA ofecmeueHWA O0erjIocTH IIaMeHH, HO 0e3 CIWAHAA
OTAENBHEX (PaKedoB APYr C APYroM, Mo:KeT OHITH HDPOWBBEIEH IO
rpaduram, npusefeHHEM Ha pume. X.16 m X.17 [56].

Heobxogmmasn mias moib3opanma rpaduraMu TeIJIoBas Harpyska
HA OTHeBHE OTBePCTAdA, KKau/(M2-1),

q:VrQH/2fora- (X°38)

11. Inmna xoxdextopa ropeiodHoro Hacajka UpH Hamboiee pac-
NPOCTPAHEHHOM ABYXPANHOM PACIOJOKEHWA OTHEBHIX OTBEPCTHHA

Lo =(N—1)s/2 +2s. (X.39)

12. OnrumanbHOe pacctonmme l, or ofpesa comila [0 BXONHOTO
CedeHUA ropla CMeCHTeId, KaK MOKA3AIW Pe3yibTaThl HWCCIeTOBAHEN
[20], Bospacraer ¢ yBenmueHWeM IPOM3BONUTEIBHOCTH CMECHTENA.

Cixenyer mpmEEMaThH
ly=(0,5=-1,4) D,. (X.40)

Bpsuramme comna BHYTPH ropia CMECHTeNs MIOHWKAaeT ROapdu-
MHEHT WHKOKIAH.

PaGora ma/exTOopa ropeNKHd CPeJHETO MABIEHHUSH
(puc. X.418) npuEnuuHanbHO aHAJLOrWIHA PaboTe HHKEKTOPA TOPEIKY
HUBKOTO [ABICHHA, HO XAPaKTeDHA 3HAYATEIBHO GONBIIMME CKOPOC-
TAMHA WCTEYOHHA Tasza U3 COIIA, NOCTATAIOIIAMA KPUTHYECKWX 3Hade-
Bo#. Ilpm pmoxpuTmueckoM OTHONIEHWHA NABIEHHH HOCie W JO COMIJIA
Po/p; ©>0,5 naBmenme rasa Ha BHIXO[e M3 comiaa pasHO atMmocdep-
Homy. Ilpm mpmrudeckom mctedenmm, Kormga p,/p, < 0,5, 910 masie-
HUe MOKeT OpeBHCHTEH atMocgepuoe. IlosTroMy pacuerHOoe aaBiIeHHe
rasa mepef COINIOM s WHKeKINUOHHHX TOpelok CpegHero JaBIeHIsE
npuaEMaloT He Gonsme 1 wre/ecm2. Torma cpepHaAs cxopocTh HMCTEue-
HI;IH raza m3 comia (mo QopMyle anmadaTAIECKOro HCTeYeHNA),
M/cexr,

Wr=0 VZ -9,81Kp; [1 —(pa/ py) KD/ K| J(K — 1) py, (X.41)

rie K = c¢,/c, — moxasarenb ammabarhl, PABHBIA g TPHPOTHOTO
rasa 1,3.
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Qopmyna (X.41) cnossEa IIA BLYACISHUR, H CKOPOCTE HCTEUeHASA
rasa MOMKHO OIpPemexsATh 1o ¢gopmyle

Wy = @z, (X.42)
rge z — ckopocts mcteuenus npm ¢ = 1 (rabn. X.6).
Pacxop rasa
V, = 3600fp,wr, (X.43)

rie fp, — OIOmMAans NOMePeTHOT0 CeYeHHWA comia, M2,

0, D, Iy &~ Dkp
s Vi
A4 /ﬁ/s
Sipar= 3 A
77777

1L, 13 1

Pmc. X.18, Pacwermas cxema HHKEKIUOHHOj ropexkd
CPEJIHEro [ABJICHAA.

Tadtauma X.6
CROpPOCTHh HCTEYeHHA TA30B, M/CER,

opa ¢=1,0
Nasenne IInoTHOCTD rasa, Kr/m?
rasa,
Krc/m? 0,73 2,0 2,73
500 113,4 69,2 60,3
1000 159,3 97,0 83,8
1500 192,5 117,3 101,5
2000 219,9 133,8 116,1
2500 2421 147,6 127,6
3000 262,3 159,5 139,7
3500 280,1 170,7 147,6
4000 295,9 180,5 156,2
4500 310,3 189,3 163,5
5000 323,9 197,7 170,9
6000 347,2 212,7 183,7
7000 367,7 225,3 194,9
8000 386,2 237,2 204,9
9000 402,3 247,5 214,0

Mumamerp comna D, ompepmenswoor mo dopmyrne (X.27). Hmamerp
emecurens D, onpenensitor mo gopmyne (X.30), opm aTOM KPaTHOCTH
HHEKIMH BO3Ayxa, M3/M3,

n=V.uo., (X.44)
44 3akas 308 209



rge V, — TeopermuecKwWit pacxoj BO3NyXa, HEOOGXOLWMEIA AJA HOJ-
HOrO cropamma rasa, mM3®/M?; a, — Ko3pPummeHRT pacxona BO3NyXa,
upuMuMaeMHi NI ropelok cpegmero aasienua 1,05—1,1.
OcranbHEEe pasMeph HH/KEKIMOHHOR ropeakn CpefHEro JaBJeHusd
(cy. pme. X.18) ompe/ieagI0TCa COOTHOIIEHHUAMH: fuaMeTp KOHPysopa

Dy =(1,7=-2) Dy; (X.45)
muaamerp puddysopa
D,=(1,5=1,7) Dy; (X.46)
EMaMeTp KpaTepa (OTHEBOT'O OTBEPCTHA)
Dy =(1,07-1,1) Dy; (X.47)
JIuHAa KOoH(ys0opa
L= (1,5--1,7) Dy; (X.48)
IIBHA TOpJia CMeCUTENs
I,=(3=4) D (X.49)
ATHHEA TODPENOYHOTO HaCaKa
l,=(1,0--1,5) Dy (X.50)

armHa gaddysopa I, ompemensierca mo gopmyne (X.39).
Ecam B KadecTBe cTabmamsaTopa DPMMEHREH TYHHENH, TO €ro pas-
MepH IPHHAMAIT D0 COOTHOINGHMAM: AMAMeTDP TYHHeNS

D, =(2,5=+2,6) Dy,; (X.51)

JIIWHa TyHHeJIﬂ
1= (2,5-=6,0) Dyp- (X.52)

Cropocth BHIIETAa TIa30BOBAYITHOW CMeCH M3 KpaTepa TIOpeIki
upnanMaercs B mpefenax 10—20 m/cex.

IMIpumep 24 Onpeneants OCHOBHEIE KOHCTDYKTHBHEIC DA3MEpPH M IIpe-
Aenb pPeryiaEpPOBAHUA TEILIOBOE MOIIHOCTY OAHO(PAKENBHOH HHKEKIIAOHHOL
TopeJR: cpegHero pasieHus (cM. puc. X.18) gud caravmg rasa B PepMHYECKOit
meyn IO CIHENYIOIAM ICXONHWM JAHHHIM:

— HOMHHAJBLHAA TeNNOBasg MON[HOCTE Topenkn Quom = 0,180 I'kau/u;

— TemaoTa cropamEusa rasa (y = 8500 mxan/m3;

— mJoTHOCTH rasa pr = 0,73 kr/m3;

— TeopeTHUeCKM HeoGXommMuii pacxop Bosgyxa Vy = 9,6 m3/M3;

— HOMHEAJbLHOE JaBJIEHHE Ia3a mepey COnloM OPeNKH pyon = 9000 Kre/m2;

— cTabmaAM3aTOp — KepaMidecKuil TYHHEIS.

, Pewenue. Hommmanpmmit pacxon rasa Vr = Quon/Qu = 180 000/8500 =
== 24,2 m3/a, CpegHsAsA CKOPOCTH MCTEUCHMs rasa W3 COIIA IOpEeNKA 1o QopMmyie
(X.42) u rabn. X.6 mpm ¢ = 0,85 u puon = 5000 Kre/mM? wr = @z = 0,85 X
X 323,9 = 276 M/cer. [lmomans moNepevyHOro CeYeHUA COMAA mo Gopmyae (X.26)
fp, = 24,2 .10%/(3600-276) = 24,3 mm?®. Jlmamerp comma mo Qopmyme (X.27)

D,= VéfDl/n = V4. 21,3/3,14 = 5,2’MM. KpaTHOCTP HHMKEROAH 1O (Op-

myne (X.44) mpm ycuosum, uto o = 1,04, n = aV; = 1,04-9,6 ~ 10 m3/m3.

Jimamerp ropaa cMecurens mo gopuyae (X.30) Dy = 5,2V (1 + 10) (1+ 10 X

X 1,293/0,73) = 75 mm. luamerp komdyaopa D, = 1,7D; = 1,7-75 ~~ 127 um,
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amaMerp Auddysopa Dy = 4,5D; = 1,5-75~ 112 MM, nuamerp Kpare
Dyp = 107Dy = 1,07-75 = 80 mw, pmmma xomdysopa ¢, = 1,5 3 :pi,TS%?
X 75~ 142 s, pauna ropua cmecmrens I, = 3D, = 3.75 = 225 wmu, aamma
aupdysopa Iy = (112—75)/{2tg (6/2)] = 370 MM, AUHHA TOPOAOYHOr0 HACAmKA
14=1,0-75 = 75 MM, muamerp rymmens D= 2,5Dyp = 2,5-80 = 200 aum,
aEEa TYEEens Ip = 4D, = 4-80 = 320 mum.

lIpoBepAM YCTOHYHBOCTL TODeHHA LpPH HAmOONbINeM CpefHOM AABACHWM
rasa mepefi TOPeAKoi pmax = 9000 xrc/m?. CKOpPOCTH HCTeYeHUA ra3a W3 Comlia
wr max= @2 = 0,85.402,3 = 342 m/cex. Ira cropocTs HA 24% mpeBmmaer
CROPOCTh HCTeYeHHs Tasa HPH  puoy — 9000 rrc/m?. CoorBerciBeRHo ysemm-
auTC B PACXof Tasa: Vi max = 1,24Vp o = 1,24 21,2 = 26,3 M3/u. Pacxop
rasoBO3AYMHOH cMecd mnpH 3ToM Veymax = Vrmax(l +-aVi) = 26,3 (1 +
-+ 1,04.9,6) = 290 m/cer. CooTBeTcTBYION[AsA CKOPOCTH BHXONA CMECH M3 Kpa-
Tepa TOPeAKH wWewmax = Vew max/Frp = 4Veu maX/(nD?(p) =4 . 290/(3,14 X
X 0,082.3600) = 16 m/cex. JlomycKaeMas CKOpPOCTb HCTEU®HMA CMOCEH, CO-
C€TaB KOTOPHX OJAM30K K CTOXMOMETpHYECKOMY, B TymHese — 100 m/cer, uro
spayuTeasHo Goupme 16 M/cex. CaemoBaTeibmo, OTPHEA IIaMeHH HE Gyjer.

IIpoBepmy ycroifaMBOCTh FOPEHHSA IIPM MUHMMAJILHOM JABJICHHH ra3a mepep
TOPOAKOHA pmin = 900 Krc/ecm2. CKopocTh HCTEYEHMS Ia3a U8 COINIA Wr min —
= ¢z = 0,85-113,4 = 96,5 M/cex, uro cocraBaser 35% CKOPOCTH HCTCUCHMH
rasa OpHE puow = 9000 kre/mM2. CooTBeTCTBYIOIMM 5TOH CKOPOCTH PAacxoy rasa
Vr min = 0,35Vr you = 0,35-21,2 = 7,4 mM3/a. Pacxog rasoBo3gynIHOH cMecu
npa 3ToM Vemmin = Vemin(1 + aVr) = 7,4 (1 4 1,04-9,6) = 81,5 m3/x. Cro-
pocTh CMeCH HA BEIXOfe M3 KDaTepa TOPEIKM Wem min = 4chmin/(ﬂ012(p) =
= 4.81,5/(3,14 0,08.3600) = 4,5 m/cex.

o mammpM pme. X.5 npm guamerpe Dyp = 80 MM CKOpOCTH MPOCKOKA
IaMeHHM CTeXHOMeTpuuecKoil cMecum 4 M/cek. CaepoBarenbHO, B pPaccMaTpu-
BaeMoM Clyuae IpOCKoKa IUIaMeHHW HO IPOHM30HALT.

Takum 06pa3oM, IPU HANMIAM TYHHEJA ropejka Gymer ycrofiamso paGorath
BO BCGM pacYeTHOM JHANa30oHEe CPOJNHEro JaBJeHWS rasa OPU W3MEHeHHAX TeIJIo-
Boit MommocTH of 35 g0 124% ee moMuUHAIBLHOrO 3HAYEHHS.

Ha npakruke BO3MOKHEL caydau, KOTAa TeIIOTA CTOPAHIA U TLIOT-
HOCTH MCHOJb3yeMOTO Trasa He COOTBETCTRYIOT TeM, KOTOp®E OHIH
OPUHATH NPH pacdeTe SKCHIYATHPYeMBX TopeioK. Ecam Ttemmora
cropanua e coorsercTByer pacuermoir ma 10—30%, To mua coxpa-
HEHAA HeM3MEeHHOH TeIJIOBOH MOIMHOCTH TOPEIKH MOKHO OTPAHNIATECS
u3MeHeHHEM JIABJEHNA Ta3a Iepej] COIIOM MIU M3MeHeHUeM guaMeTpa
comra. JliA MHKEKUUOHHBIX TOPENOR HHU3KOro jaBieHNA (o, < 1)
TPH COXPAaHEHHW JWAMETPA COMJIAa CjefyeT M3MeHUTH JaBleHHE raza
10 BeJIUIHHE

p1=pp,Q2/(00Q%), (X.53)

Te p ® p, — COOTBETCTBeHHO pacdeTHOe W JelicTBETe]bHOE HaBie-
HEe Tasa mepej TOPEJKOH; p ¥ p, — COOTBETCTREeHHO PacueTHAS M fAeli-
CTBHTENbHAA IIOTHOCTH Taza; Qy M (y; — COOTBETCTBEHHO pacdeT-
Hafd TEIJA0Ta CTOPAHHS M TEIIOTA CTOPAHHMA Taza HOBOTO COCTaBa.

Ecmm msMmensmoTcsa cocTaB rasa M faBleHNe Iepef TOpPEIKoH, TO
IJid cOXpaHEHHA TeIIOBOH MOIMHOCTH HA70 M3MEHHUTH AHaMeTD COILIA
0 COOTHOIIEHUIO

D, =DV (Qu/Qu1)V 10:/(p:sP), (X.54)

rie D u D,; — cOOTBeTCTBeHHO PpacUeTHHH ¥ HOBHHA pHaAMeTp
COILIa, MM.
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B umxeknuMOHHNX TOpeiIKax CpejHero AaBieBUA (o, == 01) ape
H3MEHEHHNN COCTABA Tasa COXpaHeHHme HeHW3MeHHHIMH TeIJIOBOW MOII-
HocTH u KoaddummenTa pacXofia BO3AYXa NOCTUTASTCA W3MEHEHHEM
IMaMeTpa COIIa /[0 BeJWIMHEL

B (14-aVr) (1+aVwpa/p) 5
D,=D V (1 4-a1Ve) (1-+ayVmps/py) (X.55)

rge V, u V,, — Teoperndeckoe KOIWIECTBO BO3[yXa, Heobxomumoe
A CKHUTAHEA COOTBETCTBEHHO Tasa CTApOTO W HOBOTO COCTaBa; O
I o, — Ked>QPUIEeHTH pacxoja BO3/yXa HA BHXONE W3 TOPENKH;
P: — IIOTHOCTH BO3AYXA.

Heo6xonuMoe paBiemme rasa nepef COIJIOM HOBOIO AUaMeTpa

—p L (Ox)? .!.’.)4
n=p% om) o) - (X.56)

B ropenkax ¢ nmpmmynuTeasHo¥ momadein Bozmyxa (o = 1) mpwm
HM3MEHEOHWH COCTABA Ta3a JJiA COXPAaHEHHd HOM3MeHHOI TemioBoH Mom-
HOCTH HeOOXOXHMO M3MEHUTH IUIOMAJb Ta30BHXONHKX OTBEPCTHH, HE
H3MEHAA DPHE 9TOM OTHOIEHHWS CKOPOCTH Fa3a M CKOPOCTH BO3LYXa.
Horaa cyMmapras ninomasb ra30BHX0QHEIX OTBEPCTHI (DM W, = Wy ()

Fy=FQu/Qu, (X.57)

rge F, u F — cooTBeTCTBEHHO CyMMapHAS ILIOIMAND Ia30BHINYCKHBIX
OTBEPCTHEY [Js rasa HOBOI'O @ PACYeTHOTO COCTaBa, M2,

Ecuam temnora cropanus rasa HOBOTO COCTaBa U3MEHsAeTCS He Goee:
aem mHa 10% or HoMmHANBHON, TO B FOpeIKAX ¢ HPUHYAUTEALHOH
mojadeil BO3LYXa BPEOMEHHO MOKHO OIPAHAYATELCA TOJLKO COOTBET-
CTBYIOHIEM H3MeHeHWeM NABJEHHs raza Hepej TOPEJAKCH IO cOOTHO-
menmo (X.55). [apigeHWe BO3gyXa mepesi TOPENKOM MoOMKeT OCTa-
BAaThCs HEW3MEHEHHEHIM, €CJIM TeHJIOBAA MOMHOCTL TOPEIKH He H3Me—
HEJACh.




T'nasa XI

lazocHaOskeHme RUJBIX 3TAHAR
I KOMMYHAJbHO-OBITOBBIX
00 HeKTOB

§ XI.1. YcrpoiicTBO BOPOBRIX B BHYTPEHHHX
razonpoBoJiOB

fHunpe m ofmecTBeHHbIE 3[aHUA M 00BEKTH KOMMYHAILHO-OHITO-
BOT'0 HAasHAYEHNA CHAOKAIOT rasoM HH3KOLO HABIEHHA OT pacmpeme-
JATEIBBHRX TAa30IPOBOJOB HU3KOTO MaBJIeHHA HJIH OT TAa30MPOBOTOB
cpenmero gapinenmsa gvepes mectHee ['PII. Cumcrema rasocuaGmenwns
BRJIIOY4eT OTBETBICGHME OT VJIMYHOTO Ta30IpOBONA, BROJ HA TeppH-
TOPHIO MOTPebuTeaa, BOPOBYIO PASBOAKY C BBOJAME B 3[AHUA W BHY-
TpeHHUE TasompoBOjs. B OTHeNBHBIX CIYyYIaAX OTBETBICHHA OfHO-
BpeMeHHO ABISAIOTCA M BBOjaMM B snaHnsa. OTBeTRIeHUS M JIBOPOBHe
Pa3BOJKH, IO CYIIECTBY, OTHOCATCA K HAPYHHHM pPacHpeIeJuTelbHBM
Ta30MPOROJAM M IPOKIAAKBAIOTCH IO/ 3eMJIel B COOTBETCTBIH C IPeb-
ABNAEMBIME K moclenamm TpeGopammsamu. Ilo cormacoBammio ¢ mect-
HBIMU OPTaHAME apPXATEKTYPHOTO HAj30pa NPOKIAAKA BHYTPHKBapP-
TaJABHHX W JIBOPOBHIX Ta30mpOBOHOB [AOIYCKAeTCs Ha OmOPAXx M IO
HApYRHHM crTeHam 3paHui. Ha oTBeTBIeHWAX K Tpyume 3paHui,
a TaKMKe HA Ka)KJOM BBOJE B 3laHWE B YHOOHHX ANA SKCIIYATAMUD
MecTax pasMemaloT OTKIIOUYAIoImMAe YCTPOHCTRA.

Bayrpennne ra3ompoBomsl COCTOAT M3 BROJOB, CTOSIKOB B BHYTDH-
KBapTHPHHX pasBomoK. lIpOXIAABBAIOTCA OHH OTKPHITO ¥ BEITOJ-
HAITCA OOWYHO M3 CTAJBHHEX TPYO Ha cBapke. BBojm rasomporosioB
B 3[aHHUA OCYINECTBIAAITCA BHIIe (YHFAMEHTOB MIH depe3 QyHpa-
MEeHTH B He)KHJIbIe NOMeIMeHNnA: JeCTENYHHE KIeTKH, KYXHM, KOpH-
JOPH A pesie — B BEHTHAHPYEMBI¢ TOABAJE 3JAHAN OpPH YCIOBHH,
4970 06IMas TMPOTMAKEHHOCTH rasompoBOIa MO NOABANY He IpeBHIIAET
12 M. Ilpokaamxa rasompoBOOB CHKIJKEHHEIX Ta30B IO HOABAIAM
3anmpemaeTtcs.

Ha pme. XI.1 moxasaE noKoXBHHIE BBOJ (BHITe (yHAaAMEHTA)
B 3ganue. Ha BrEIXo0ne U3 3eMIH ¥ HA TPOX0JIe Yepes CTeHY rasouposof [
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BaKAOU6H B QyTIAAPH 2, IPeOXPAHAIIME eF0 0T HOBPEeKAeHAR HPH
TemMueparypamXx pefopMammAX, BOZMOKHOA ocafiKe CTeH W T. A.
HKommm $yraaApos YIIOTHEHH IPOCMOJEHNOH NPARBI0 B OHTYMOM.
Ha Bsope mpepycMOTpeH MITYHEp ¢ 3aTIymKo# J, mpefHasHaTeHHHIH
A HPORYBKE H HCOLITAHWA rasompoBosos. Ecam BRoj pmeAaeTcs
HEIOCPeJCTBeNHO B KYXHIO IEPBOTO 3TajKa, TO GTKIKNYAIOMUAE Kpan 4
YCTAHARAMBAIOT CHAPYHKH 3HaHHA.

TasoBue cToAK¥M, TPAHCHOPTHPYIOMEES Ta3 T BBOKA HO BOPXHEX
TOUeK ragoBO# CeTH, OPOKNAAKBAKTCA B JAECTHAYHHX KJISTKAX HIH
Kyxusax. HHpoxmagxa cTOsAKOB B KH-
AHX TOMEMEHWAX, BAHHHX KOMHA-
Tax ¥ CAmMTAPHWX Y3JaX HE pas-
pewaercd. JleeTHHYHHKE CTOAKHE
YROOHEL TEM, YTO OT OJHOTO CTOSIKA
cHabKa0TCA BCe KBAPTHDH KAKZOTO
BTa)Ka OPH BOSMOKHOCTH WHAMBH-
IYaJIBHOTO WX OTKIIOYEHHS ¢ JecT-
HUYHOM KIeTKH KPAHAME HA BBOJAX

z ;TJL B kBaprupu. I[Ipm sHauuTeabLHOM
I VAQJeHAR KYXOHb OT IECTHHYHEIX
i’

KJIeTOK M PACHOJOMKOHAN HUX OHA
] Hay APYTofl RIA COKpAINEHHA IIPO-
U THREHHOCTH BHYTPAKBapTAPHHX
Fa30IPOBOJIOB NPOKIATBIBAIOT KY-
xouuple crofkm. IIpm yerpoicTme
/ OT OJIHOTO BBO/A [IBYX H 0oJjee CTOA-
KOB HA KaiKJOM CTOsIKe, 00CIyHHBA-
OIEM SKAIYI0 CeKIuio 0ojee denm
B JIBA BTa’Ka, YCTAHABIMBAGTCA OT-
RIAOIANMIA KpaH.

Beyrpu kBapTHp rasonpoBOH HPOKIANHEBAIOT HO HeXKHIHM IIOMe-
TMEeHAAM OPHMePHO Ha BHICOT® 2 M HMIH, IOPH OTCYTCTBHH T'a30BHIX
CUYEeTYNKOB, Ha YyPOBHe rasoBHX mpubopos. K cremam raszomposojp
KpemsaT € TOMOIIBI0 KPIOYBeB WJIH KPOHITeHHOR HA PACCTOAHHN,
IONYCKAIOMEM OCMOTDP W PEMOHT ra30lPOBOJIOB H YCTAHABJIHMBAEMON
Ha HMX apMmarype. Ilpm mpoxojie wepes mepexpHiTHA ¥ CTeHH ra3o-
TPOBOABI 3AKIIOYAIOT B CTANBHBIE (QYTASAPHL

Ilpr mepecedenusx ¢ apyruMu TPyGonmpoBomnaMu (BOAOLPOBOOM,
KAHAIHBANUEH U AP.) TA30IPOBOIE He MOJKHK CONPHKACATHCH ¢ HEMH.
PaccrosiHme 0T CTEHKH TrasoumpoBOia [I0 OTKPHTO IPOJIOKEHHOTO
3JIeKTPONPOBOAA MIE Kafedda NOKHO OHTH He Memee 25, a 0T CKPHTO
TPOJIOKEHHOTO 3JJIERTPOIPOBOA — O CM. B MecTax mepecedeHHs
TA30HPOBOAA C OTKPHTO IPOJOKEHHHM 3JIEKTPONPOROIOM IXOCIHEeIHM
RoJeH OHTHL B3aKIIOYEH B DESHHOBYI0 miad 360HHTOBYIO TPYOKY,
BHcTyHaomyk Ha 10 cM ¢ RKapmoli cTOPOHH rasompoBoOja.

IloMaMO OTKIIOYAIOMAX yCTPOHMCTE HA CTOSAKAX M BBOJAAX B KBap-
THDH (IPH JIECTHAYHLIX CTOAKAX) IEPeX KajKAHIM Ta30BHIM NPHGOpOM
WX OTOUMTENBHOH mHeYb0, & HPH YCTAHOBKE Ta3oBHX CYeTINKORB
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TaK;Ke U Iepe]; BXONHKIM ITYHePOM CUeTIAKA YCTAHABIMBAIOT KpaH,
a moclie Hero (mo XORy rasa) — CTOH JiA AeMOHTaska upubopa.

Il 3amuTE 0T KOPPO3HH BHYTPEHHNE Fa30IPOBOIE OKpPAMMUBAIOT
yacIAHOH Kpacko#d B 7Ba €JI0A IOJ, IBET CTeH.

§ XI.2. BoitoBoie rasoBble npHGOpPHI

I OBITOBHIM Tra30BEIM MPHGOpPAM OTHOCAT raszOBHe IJIWTHI, BOJOHA-
rpeBaTe’ad, XOMOAAIbHEE MKa(H, Ta30TOPEIOTHHIE YCTPOHCTBA 0TO-
naTenbHBIX mede#t u pp. HamGonee pacmpocTpaHeHHHMH M3 HUX
ABAAIOTCA Ta30BHE IJAATH W BOmOHATpepaTeau. OnHO W3 OCHOBHEX
TpeGoBaEMA K GHTOBHM rasoBHIM HPUGOpPAM — oGecmedeHre IOIHOTH
CrOPAaHHA Tra3a M yCTOHIMBOEM paboTe ropesok. Ilpm HOMUHANBHOL
TeIJIOBOM Harpyske mpubopa cojiepsKaHue OKHCH Yriepoja B NPOLYK-
Tax CrOPaHMsA TrasoBHIX mIdT He mouaskHo upeBwmars 0,02 (TOCT
10798—70), B OTBOAMMEIX B ABIMOXOX HTPOAYKTaX CTOPAHHA BOLOHA—
rpeBateneir — 0,00% (I'OCT 5507—55 ¥).

I'azorwre miamth coracuo 'OCT 10798 —70 mmeror riIaccupuKamuio:
BHICOIMH KIAacc «a», BHICHHMIA Kiace «G», MEpPBEIA KIace «a», MePBHIR
raace «6». [InuTer BHICHIEro Kiacca OCHAINAIOTCS ABTOMATHISCKAMHA
YCTPOHCTBAMU i 3KHMIAHUA M OTKIIOYEHWS TOPeJOK B [JIsA pery-
nupoBaHAA Temmeparype gyxosoro mkada. C 1970 r. cepumitHo BH-
OYCKAITCA yHnQUIMPOBAHHEE Ta30BHe MIHTH MHepBOTO Kiacca
geTHpex- ¥ gayxropenodanie mofenu 'CHTB I'azoanmapar, geTspex-
U IBYXTOPEIOUYHHE «IbBOBCKHe», npyxropenounme I'mmpoHWUrasza,
paccuMTAHHEE HAa C/KATAHWE NPAPOINHOTO CETEBOT0 W CIKHIKEHHOTO
Tra3os.

OCHOBHHIMY YaCTAMA YHUQUIEPOBAHHOH razopoit miuts (puc. X1.2)
ARJAIOTCA: KOPOYC ¢ ZYXOBHM ¥ CYMMWILHHM IMKaQaMu, BHIOJIHEH-
HHH ¥3 MTAMOOBAHHON JHCTOBOW CTAJW, TMOKDPHTON 3aIMUTHO-REKO-
PATHBHHM CJI0eM KepaMHdYecKOM »MAaJi; Ta30MPOBOAL M3 ONMHKOBAH-
HBIX CTAXbHHIX Tpy6 amamerpom */,” (mis xoamekropa mamth) m 10—
14 MM (mua ropenoYmmXx maTpyOKOB); JaTyHHbE HPOGKOBHE KDPaHBI
¢ PUKCATOPOM NONOMEHUS «3AKPHITO», WHKEKIUOHHEE KOHQPODPOIHEIe
TOpPeJdKN BePTUKAJIBHOI'O THIA, pa3MeimeEHBE HAa 3aKPEHTOM CTOJe-
mO0He, H HHMeKIHOHHAas ropenxa mpyxosoro mrada Il-o6pasmoi
dopmer. Texmuueckas XapaKTepHCTHKA YHHQUIHUPOBAHHOH TaszoBOH
naure 1114 xa. 1 «a» caegyromas:

HoMuBHaneHAA TenaoBas Harpyska, KRaJI/‘I:

KOHPOPOTHOK TOPENKA , . . . « « « « o » « . . 1600100
ropenk# AyXxoBoro miada . . . . . . . .. .. 4000
K. u. x. xoapopounsix ropesox, % . . ... . . . Hewmenee55
HuaMerp mpHEcoefAHATeNbHOrO HATPYOKa . . . . . . 1/2"

Y AByXKoH(OPOIHOH OAHTH HOMHHAJILHAN TenoBast
MOIHOCTh ropear: pyxoporo miada 3000 xxau/q.

l'asosme BogomarpeBaTens GHBAIOT IPOTOYHOTO W €MKOCTHOIO TH--
mor. B mepsmx Boga HarpepaeTrcs OpH NPOTEKaHWHM MO 3MEEBHKY
H 1ICHONB3yeTCH [AA TropA4ero RogocHabmeHHMs, BO BTOPHX BOAR
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HATPEBAGTCA B Gake ®W MOMKeT OHITh WCHOIB30BAHA [JIA TOPIIEro
BOJOCHAOMKGHHA M MECTHOTO BONAHOTO OTOIIEHHI.

T'azoBuit Bopomarpesatenp HI'T-56 mockosckoro sasoga «Mcxpan
ABIACTCA IIPOTOUHHIM GHCTPONEHCTBYIOIUM BOJOHATDEBATEIEM C MHO-
TOTOYeYHHMM Pas3bopoM rops-
ueit sogn. OH mMeeT ciemy-
omure  OCHOBHBIE  Y3JIH
(pmc. XI.3): 6xok-kpa=,
rasoroperodHoe yeTpoii-
CTBO, TENIO0OMEHBHMK, CTa-
Guam3aTop TArd, KOKYX CO
CHeMHOH KDHIMIKOH ® BOJO-
pasbopuoe ycTpoiicTRo.

Baox-kpar, cocrodmuit
U3 rasoBOi W BOMAHOM dUa-
cTeil, CHYMHNT JId DOHATH
rasa Ha 3aNANBLEWK ¥ OCHOB-
HYIO Ta30BYIO rOpenary. Py-
KOATKE MX KPAHOB CGIOKH-
pPOBaHE nAA o0ecHeuYeHUS
TOCIe[OBATEABHOTO BRI~
YeHHA CHAYAJa 3aNaJIbHAKA,
3aTeM OCHOBHON TODeIKH.
Tenn006MEeHHEEK COCTOAT U3
OTHEOBOM KaMephHl, NJIACTHH-
gaToro xajaopudepa u Ja-
TYHHOTO Tpy04UaToro 3mee-
BEKa. [Jnsa  yBejwdeHuUs
K.O. j. npubopa Tpybrm
Puc. XI.2. YHH@Knnlﬁznannan rasoBasi  gpMeeBHKA TIPOHA3KIBAIOT

.mra 11 mIacTHHYATHE KaXoprdep.

1 — cymmiIbLHHE ImKag; 2 — 3analbHEK TOpelKn _
RYXOBOTO mkada, 8 — rasompoBoi AYXOBOTO BononarpeBaTenL 3aKJII0
mkacba;ﬁ4 — yRazaTenb ropemm;t’1 5 — pacnp(gne:m- 9eH B KOMYX H3 JIHACTO-
TeNbHEIN OWTOK, 6 — CTOJN WAuTH, 7 — KOHGOpod- . -

gHift Gi0K; 8 — IETOK, 9 — BepTHKanmsHanm Kom- BOHM CTAldM, OOKPHITOH CH-

dopoanas ropeixa; 10 — ropeixa AyXosoro meada.  yuraTHOH SMANBIO. Han KO-

JKYXOM pasMemeHsl THAro-
OpepHBaTeNb W OTpPaxkaTelb Ha ciaydail ofparHol 1arm. llpm yse-
IMYeHNH pAa3PeKeHHsI Bo3pacTaeT mMOACOC BO3AyXa d9epe3 TATOIpephl-
BaTeJab, YBeIWIMBaA 00beM TPOAYKTOB CTOPDAHHSA M YMeHBHIIAA HX
TeMIepaTypy, 970 OPMBOXAT K YMEHBHOICHHI0 Da3peKeHmA ® HOpejl-
OTBPaIleHNI0 OTPLIBA ILIAMEeHHW OT ropenrm. (OTpasKaTelb 3am{umaer
ngaMfa TOPeloK OTF 3a[YBAHMA IMOTOKOM BO3HYXa H UPORYKTOB
CropaHua B ciaydasx olpaTmoi Tarm.

[Imamsa 3aKeHHOro B3amaJbHHKA HArpeBaeT OUMeTaNIMYeCKYIO
nnacTuHy. Bedepcteme HeopmmakoBoro Kos@HmumeHTa TEMImepaTyp-
HOTO pACIHpPEHNs MerajiioB, W3 KOTOPHX CIPECCOBAHA IIACTHHA,
BepXxHUiA cBOOOJHHIN KOHeH ee H3rA0AETCA BHU3 W 9€pe3 TArY-INTOK
OTKpHBAeT KJIaUDaH 6e30HACHOCTH JJIA HPONYCKA rasa HA OCHOBHYIO
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ropeary. IIpr OTKPHTOM DON0KEeHAE KPaHA OCHOBHOU FOPEJIKHA Ta30BLIR
KJIauan, CoeNHeHHEH MTOKOM ¢ MeMOpaHoii, OTKPHIBACTCHA TONBKO IPH
pasGope ropadeil BOJH, KOTAA CO3JAeTCA PABHOCTH [ABJCHUE B mOj-
g HagMeMOpaHHOM DPOCTPAHCTBAX OJOK-KpaHA, COOGIMAIOMUXCs
¢ BXOQHHIM H BHXONHBIM yIacTKaMH BojonpoBofa. llocTymaomuit npm

L\

L 77

Pac. X1.3. IpmEnuoaaicHas cxema Puc. X1.4. TIpuEnmmnaibHas cXeMa
BofomarpeBarena KIH-56. rasosoro Bumomarpesateas BIIT-18.

1 — BXOfi BOAH; 2 — BXOJ rasa; 3 — BOMA- I — BXof BOAW; 2 — BXOR rasa; 8 — 60K~
HAR 3acTh OJoK-KpaHa; 4 — rasoBasA 4acTh  KpaH, 4 — Kianad ONOKADOBKM BOIH B
GNOK-KpaHa; 5 — 3anadbHuK; 6 — Ommeran-  rasa; § — Kjanad GesomacHocT™; 6 — 3a-
NEdecKas ONACTEHA, 7 — OrHeBasg Kamepa,  DAJbHEK, 7 — OTHeBaA Kamepa; 8 — 3Mee-
8 — 8sMeeBHH, 9 — Hanopmpep; 10 — TArO-  BHK; 9 — pebpuctoit kanopudep; 10 —

npepEBaTenb, 11 — OTpaXKaTelb ofpaTHO#®  TATONDEDHIBATEND, 11 — NpeRoXpaHATelh
TATE] 12 — KOWYX; 18 — ropenka; I4 —  OT OODATHOM TATH; 13 — ropeika; 18 —
Kianal 6e30macHOCTH; 15 — OPYKHAHA; 16 — MapUKOBHKA 3&MeQJINTeNlh BUKATAHAA} 14 —
rasosmk wiIanad; 17 — KPaH TOPeNHH; Tpy6ra Berrypu; 15 — memOpana; 16 —
18 — BHIXOR BOA#M; 19 -— memOpana. memOpanHasas KaMepa; 17 — BHXORX BOREI

18 — KOMYX.

3TOM B OCHOBHYI0 TODPEJKY ra3 BOCIIAMEHsIeTCsA HIaMeHeM 3amalb-
HEmka. IIpm sakpuTum Kpama pasopa ropsdeidl BOAH BHPABHUBAETCH
napleHme B ION- A HagMeMOpaHEOM OPOCTPAHCTBAX H OPY;KAHA BO3-
Bpammaer Ta30BhIi KIANAH B 3aKPHTOE MOJOKeHNe, HePeKPHBAA KOCTYI
rasa K 0CHOBHOM ropeixe. B caydae saTyXaHwsa IUIaMeHH 3amajibHIKA
OXJIasRparmancsa GEMeTaLIAYecKad MIACTAHA BHOPAMIAETCA W Iepes
TATY-TITOK 3aKpHBaeT KIanan 6e300acHOCTH, IpeKpamas IoCTynIeHNe
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rasa Ha OCHOBHYI0 TOpedKy. TexXHHTIecKas XapaKTePHCTHKA BOJO-
unarpeparenas KI'M-56 caepyromasn:

Tenmosas marpyska, RKaX/9 . . . . . . . . .. ... 27000
K.oomom, % .. - ]
PaCXOJIBO}J;BIn/MHH................. 75
Temmeparypa ropaweii Bogs, °C . . . . .. ..... 55

I'asoBmiit BosoHArpesaTeas BIIT-18, cosmammbii Ha 6a3e BOmOHA-
rpesarens JI-3 JleEmHrpamcrOorTo 3aBofAa ra3oBo ammapaTypH
(puc. X1.4), raxske ABIAETCA IPOTOYHBIM C MHOTOTOYETHHM PasbopoM
ropsadgeii pogs. OT OpennIecTBORABHIEN MOJEIN OH OTAAYASTCA MATHIMA
pasMepaMu 3a cd4eT KOMIAKTHOCTH TemnooOMenHmra. G yderom Toro,
4T OCHOBHAA 9YaCTh Temia hepejaeTcs BOAe TemIomepegadeil depes
maacTHHH Kamopudepa, BhCoTa OTHeBOH KaMepHl B BOJOHATDeBATENe
BIIT-18 corpamena mo0 MUHUMyMa ¥ OXJajKieHHe ee obecmeunBaercsd
OfHAM BHTKOM 3MeeBwka. Hamopudep, cobpaHHHHE H3 OXHOTO psama
MeJHHX DNJIACTHH, IEPECeKAeTCA TPeMs FOPHSOHTANBHEIME YIaCT-
raMu 3MeeBUKA. VIHMKeKIMOHHAS TOpPeIKA, UMEIOmMAsA ABa MHIKEKTOpa,
ofecrmeunBaeT Ha MPUPOIHOM raze MOCTYILIOHAE HEPBHIHOTO BO3XYXa
B KoamaecrBe 00—60% TteopermduecKE HEOGXORHMOTO HJis CTODPAHHA,
Oxaromaps 4eMy ofecmedwBaeTCs HOJTHOE CIKUTAHWe rasa B KOPOTKHX
Parerax.

Biok-KpaH BOJOHArpeBaTeds O00ECHETMBACT WOCHENOBATEIBHYIO
TOAAYY rasa HA 3aMAJNBHHK M HA OCHOBHYM TODEIKY, a TaKsKe Ipe-
KpaileHne MOJAYH Ta3a HA OCHOBHYIO I'OpPEJIKY HpPH OTCYTCTBHH [AB-
JeHHSA wam pasbopa ropadedl BOJAM ¥ OPH 3aTyXaHWH 3aNAILHHAKA.
Pyuxa Oaor-xpama ¢umrcupyercs B Tpex NOJOKeHHSIX. B  kpai-
HeM JIeBOM KDAH DOJHOCTHI0O B3aKPHT, B CpeXHEM — HPONyCKaer
ra3 TOJBKO HA B3aNAJBHAK, B KpaiiHeM nmpaBoM — ofecmedmpaer
mopavy raza Ha 3amaJBHMK # TOpedry. Hiamam GIOKMPOBKH
Tasa W BOAH OTKPHBAGTCA JHWIOb OPH 3JVHIKEHHOM B3AUNANBHHKE
H Harpese OUMeTANNMYECKOHW MJacTHHHL. 1'a30BHil KiIamaH, CRA3aH-
HEHA MTOKOM ¢ MeMOPaHOH, OTKPHBAETCA TONBKO IPH HAJWIHA IPOTOKA
BOIH B MeMOpaHHO# KaMepe I pasMemeHHOHN B Helt TpyGre Bentypm.
IIpm mpoTekaHM®M BOAK B Y3KOM CedeHMH TpyOxM, coobmaromemes
KaHAJTOM ¢ HAgMeMODAHHHIM NPOCTPAHCTBOM, IajaeT CTATHYECKHR
HANOp, a CJeJ0BATelbHO, W jgaBilesme Hax MemGpanoi. Ilom pas-
HOCTBHIO fAABJEHWN MeMOpama mepeMemiaeTcs BBEPX H Uepes MOCpel-
CTBO IOTOKA OTKpHBaeT Kiamam GaoxupoBku. IlmaBHocTs BRIOYeHmA
ropenkn ofecnedgBaercs AelicTBAeM IMMAPHKOBOTO 3aMe[IUTENs 3a-
JKATAHUA, KOTOPHIA YaCTUYHO UEPEeKPHBAET CedeHHe HepPeIyCKHOTO
KaHAJA W TeM CaMLIM 3aMemiigeT mepeMemeHune MeMOpDaHW H KiamaHa
BRepX. Texmmdeckadg XapaKTePHCTHKA BogoHarpesatens BIIT-18
CHeAYIOmAas:

TennoBas HaIpyska, RRaJx/q e e e e i e e e ... 18000
Koma,% ........000000000ee.. 8
Pacxop BOTH, n/mm e . e e e e e e e .. AB
TeMneparypa Topsdelf BOJE, o -
JaBnenne BoAs mepejy nprbGopom, KI‘G/CM2 e e e .. . 035—860
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Apromatnueckuii soponarpesatens ABI-80 (pme. XI.5) — amma-
par emeocTHOro THHa. OCHOBHEIME JaCTAMH €TO ABIAKNTCA: TEIIO-
H30JANMONHKA KOMyX, Oar MId BOJAM, Kaporad Tpyba ¢ ypam-
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Puce X1.5. Boponarpesarenb AT'B-80 (a) ® yauu aBroMaTuru (6).

1 —1peROXpaHrTeNbHN KiIanaH; 2-— TepPMOMETD; 38— TATONPEPHBaTelb, 4 — BRIXON, IopadcH
BOObI, § — KOMYVX, 6 — »kapoBaa Tpyba; 7 — Oak; 8 — BXOX XOJOXHOH BOKH; § — ABEPKA
TOOKA, 10 — TOpeNKa; 11 — sanalibHHK; 12 — TepMomapa, 13 — Tonka; I4 — KpaH; 15 —
TepMOPETryYISATOP, 16 — 3JleKTPOMATHATHHIT KiamaH; 17 — ceryarmt ¢munwstp; 18 — JaTyH-
Haa TpYORA; 19 — WMHBAPHHIE CTepMeHb, 20 — KOHTAKTH TepMomapu; 21 -— KpHIIKa, 22,
35 -— NPYHAHH, 23 — KHOIOKAa, 24 -— MTOK, 25 — AKOPb; 26 -— OOMOTKa; 27 -— BJEHTPO—
MarHHAT, 28 — VIIOTHATEIBLHOE KOJbUO, 29 — MeMmOpaHa; 30 — KJamaH, 3§1 — OPYKAHA
KilapaHa; 32 — WITOK Kilamaga; 33 — Ipo0Ka; 34 —— OTBEPCTHE HA 3aNAJIBHUK, 36 — KIalaH,
37 — pHYar; 38 — pPEryjiaTop HacTpohrm,

HOTeleM HOTOKA TPOJAYKTOB CrOpPAHHsA, CTAOMIM3aTOpD TATH, HWHMKEK-
OuoHAafg ra30Basg TOpPeJKa M OPHOODPH ABTOMATHKHA — JJIEKTPOMar-
HUTHH# KJIamaH B KOMIJIEKTe C TepMONApo# M 3amanbHHKOM H TEpMO-
peryasarop.
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XosopHas Boa IOJ, JAABIEHEEM BOJOIPOBONHOR ceTh (70 6 Krejem?)
TOCTyTAaeT B HIGKHIOK 9acTh 0ara, a OTBOSUTCA K TOYKAM BOJOPas-
6opa depes mTymep B BepxHe# Kpomke 6axka. ['as B ropelxy mpoxo-
JHT Yepes OTKNIOUANINAN KPaH, UIBTD, SIeKTPOMATHATHLIHA KJIaNaH,
KIamaH TepMoperyasTopa M paGoumi xkpas. IIpogyKTel cropamma m3
TONKE MOCTYHAIOT B ;KAPOBYI0 TPYOY, 9epe3 CTeHKHA KOTOPOH OTHAIOT
Temwsxo Bome, W, oxiaxmpmuchk B Helt mo 180—200° C, wepes Koamar
TArONpepHBaTeds OTBONATCA B AHMOXOA. A yaydmeHHsa ycIoBHE
TeIJI00TaYM B KApPOBOH TPyGe pasMemeH YHIHHATENHh NYTH YXOHdA-
WX Ta30B.

IIByxTapeXbuaTHlii DIEKTPOMATHUTHHH KJamaH [6 wnpomycKaer
ras B OCHOBHYK) TOP®JKY TOJBKO DPH 3ajMUKeHHOM BaNajbHHEKE.
O= MoeT HaxomHTHCA B HepaGoueM, IYCKOBOM ¥ DPaGodeM II0JI0sKe-
muax. B mepaGoueM (xpaiimem [eBOM) MOJOMKeHHH O JedcTBHeM
npyRuEas 3] Kaamam HOJHOCTHIO 3akpuT. Hamarwem ma KHomry 23
KJIaDaH NePeBOJMTCA B MYCKOBoe (KpafiHee mpaBoe) HOJIOKeHWe, OPH
KOTOPOM Ta3 HOCTymaeT TOJBKO HA 3amadbHHEK. [Ipm momxuraHmam
rasza mjiaMs 3amajJbHHKA HarpeBaeT TepMouapy /2 m obpasylommiics
P HTOM DJIeKTPHIECKHH TOK {0 NPOBOAHUKY IOCTYIAaeT B 0OMOTKY
aniektpomarauta 26. flkops 25 smexTpoMarEuTa, CUIAMAN HAa IMTOKe
KRJIANaHa, HOPUTATHBAETCA K DHISGKTPOMATHHUTY M IOCJHe OTIYCKAHAA
KHOIDKY yHepiKHBaeT ABYXTapelbuaTHl KIamadH B cpeiHeM paGodem
TWOJI0KEeHNH, obecieInBaroINeM HOaYy rasa K 3aUajbHAKY H FOPEIKe.
B caywae saryxammsa sapalpHAKAa TepMOmapa OCTHBAeT, 9. M. C.
B Hell mcue3aeT, 06eCTOUEHHHI SIOKTPOMATHAT OTHYCKAGT AKOPE M
JBYXTapeJbYaTHH KIamaH HOJ [AeACTBEEM IIPYKHHSI BO3BPAINAETCS
B Hepabodee WOJOMeHNe, UPEKpaIlasg HOJady rasa Ha TOPEIKY.

Tepmoperyasarop 15, aBToMaTHMYeCKH OTKDPHIBAHA WM IpeKpamas
nozsady rasa B rOpelRy, IOJep/REBaeT 3aJaHHYI0 TeMmepaTypy Tro-
paveil Boxs B Oaxe. llpm marpese BOmW [0 3amaHHOR TeMuepaTyps
JaTyEHAsA TpyOxa I8 tepMoperyisropa YAIMHAETCH H OTTACUBAET
BBepPHYTH B Hee MHBAPHH (CILIaB HUKEJd U ;KeJe3a) CTEP)KEHL OT
meperugHOr0 pruara 37. Pryar yemnmem maxondmieics Ha HeM mpy-
JKUHH TepeMemiaeTcs B JeBoe MOJOJKeHMe B 0CBOOOKIaeT Kianan 36,
KOTODHI moj fAeficTBEeM IPYKUHKE 35 BaKphiBaeTcd, IpeKpamas
mosiady raza Ha ropenry. l'openxka moracaer, a 3amajJbHUEK 0GTAETCS
ropeTs, TaK KaK ra3 K HeMY IIOCTyOaeT HO CaMOCTOATEXBHOH TpyOKe.

Ilpm oxnasmmennu Boxnl B 6ake JaTyAHAsS TPYOKA TepMOperysis-
TOPA YKOpDAUMBAETCA M TABHT HHBADHHEM CTeD:KHeM Ha pHIar TepMo-
peryaaropa. Prraar mepexugpisaercsi B IPaBOe IOJOMEHES M OTKPHI-
BaeT KIamad TepMOperyiAropa AJgs Bo300HOBIeHHWs HOfadYwW r'asa Ha
ropeixy. BBepTriBaHWeM W BHBEPTHBAHHEM WHBAPHOTO CTEPIKHA
o pesbbe ¢ TOMOmMBIO prryara 37 MOKHO HACTPOUTH TEPMOPErYIATOP
Ha TOAJiepRaHme TemmepaTypu BOAH B Oaxe or 40 mo 90° C.

Ha Bepxmeit kpnimre 6Gaka pPacIOJOKeH IJACTHHYATHIA IIpeo-
XpaHUTeNbHHY KiIaman I, OpenyOpeKJAOMHR HOBpe)kAeRme Oaka
B CiIydasx NIeperpeBa BOAH OpU HEUCHPABHOH pafore TepMoperyns-
Topa. IlmacTuHa RiamaHa, cuelaHHAS W3 MeAHON QOJIBIH, HMeeT
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B CEepeJJEHE OTBEPCTHS, BAaNAAHAOe JNeIKOIUIABKEM cHoIasoM Byna,
rxoropuii mrasures upm 105° C.

Bogmonarpesarens AT'B-80 moer GHTH mCHONB30BAH A mpmro-
TOBJICHAS TOpPAYeH BOAH HA XO3AHCTBEHHHE M CAHATADHEE WYIRIH
E JJiA CHCTeM BOAAHOTO OTOIVIOHHS HOMEIEHHN HIomManbio mo H0 m2.

Boporarpesarens ATB-120 (puc. X1.6) no HasHadenmmo amamorn-
gen AI'B-80, mo mMeer Goxpmyio eMxocTs Gara, pasEyio 120 i, m 6o-
jeec KOMIAKTHYI0 apToMaTury. Hmmxasaa gacrs Gaka BHUOOIREHA B BAe
BOMAHON py0amx®, 9T0 HOBHOIAT K. I. . mpufiopa H OpefoXpaHdger
HYHKHIOK 9acTh KOKyXa OT meperpena.

Hpansr samaisHUKa W rOpeIKd, SISKTPOMATHHTHHINA KJIANAH B
WCHOMHATONbHEN OPTaH TePMOPETYIAATOPA COCPEOTOYCHH B OIHHOM
Gnoxe asromatukn (pme. XI1.7), ymoOHO pacmomo;xenmoM Ha Hepeoj-
Heil YacTH KOMKYXa [ON OTKPHEBaomeica Kpumroi. [IpE oTkpmTOM
IOJIOKeHNA KpaHa TOPEIKH KiIaual 4 OPYXRWHEON § OPHKAT K HIK-
HeMy Topny upoGka 8 m depe3 oxHO 6 Ta3 B TOPEIKYy He HOCTYIAeT.
OTepoiTAeM KpaHa 5 HONAIT Ta3 B BaNAJNBHEUK H 3a;KATANT €ro.
IlnaMa sanmaiabHOKA HArpeBaeT TePMOmAapy, ¥ 8a CYeT HOCTYNHBIIEro
OT Hee HIeKTPHIECKOTO TOKA DISKTPOMATHAT & OPUTATABAET AKOPS 10,
obecmeuyBasg OTKDHTHe KiIamaHa 4 W mojjady rasa Ha ropenky. [[as
OPEeoJOJIeHNS YCHNAA OPYKUHH 3 IPH BKIYCHAH BOJOHATPEBATEINS
KIamad 4 OTTATABAIOT BHA3 BPYUHYIO IMTOKOM J.

IIpm Harpere pomer B Gake HarpeBaeTCA PAsMEINEHHHHA B BOME Tep-
Mo6aaioH 7 TepMoperyiasaropa. Bospacraommee IPHE 5TOM JaBJIeHHe
canbPOHHOH JKHUKOCTH, BAKIIOYEHHON B TepMoballioHe, HePeAaeTCs
mo cunboruoit Tpy6re 11 B cuabdor 12 m pacrarmpaer ero. IrTox
cunboHa CMemaeTcd BBEDX W NABAT HA mepekmpaHol pergar 9. Ilpm
HOCTIJKGHUHM 3aJaHHOM TeMmeparype BONH B 0OaKe 9TO JaBJICHHE
IIPeoHoJIeBaeT yCHWine HPY:KWHH punigara 9 m od GuicTpo mepebpach-
BaeTCA BBEPX, IIOTHO OPHKHEMAas wjamad 4 R HIKHeMY TOPILY Upo6-
Kn § w mpexpamas mogady rasa B ropeiry. Ilpm oxnampmemum Bomml
B Oaxe gaBieHNe CHALPOHHON KAMKOCTH B GajioHe YMPHBIIACTCH,
poigar 9 mepeGpachHBaercs BHNA3 W Kiamal 4 mof AeHCTBEEM CBOETO
BEeca OIYCKAeTCA BHH3, OTKPHIBAA IIPOX0J] Tasa K TOpPeIKe.

Buyrpu Bepxumeil wactm 0axa BoJoHArpeBaTeNs pasMemeH TPyO6-
9aTHil 3MeeBHK. 3a CUST YREIAICHHOTO 00'boMa GaKa BOMOHATpPEeBATENE
AT'B-120 oGecmeunBaeT oTOIIeHNe moMeMeHMA miaomanso mo 100 M2,
IIpr KoMOMHUDOBAHHOM HCIOAB30BAaHME BogoHarpesareas AI'B-120
TemIas BOJa, HarpenaeMas B smeesuke 8 (cm. puc. XI.6), maer B oro-
OATeABHYI0 CHCTEMY, a TopAgas Bofga W3 Gaxa 77 mcmoasayercs mis
CAHUTAPHBIX W X03AACTBeHHHIX HYXKA. TeXHMIeckas xapaxrepucruxa
Bogonarpesareneir AI'B-80 u ATB-120 caegyromas:

AT'B-8Q AIB-120

Tenmosag Harpyska, Kkaiafda . , . . ... . . 6000 10500
Koo, B . .. i i e e v e e e s os e 80 85
EMKOCTH IO BOJ®, T . . . « . o « « « « » . 80 120
Bpems marpesa nogel mo 90°C, mmm ., . . ., 70 65
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~ 7500

Puc. A1.6. Bopmomarpesatens ATB 120,

1 — 3a0albHUK ¢ TepMomapoii 2 — ABepua,
3 — BGIIOK aBTOMAaTHKH, 4 — TEPMOBAILIOH, 5 —
TePMOM30IANMA, 6§ — TEPMOMeTP, 7 — TATOIpE-
pHIBATENb, 8 — TEIN10OOGMEHHBIH 3MeeBUK, 9 —
maposan Tpyba, 10 — komyx, 11 — Gaw, 12 —
VAJHHUTeNb HOTOKA [HIMOBEIX Ta30B, 13 —
TONhA, I4 — TOpeNKa, 15 — HWKHee OIOPHOE
KOJBI[0

7
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b \ y
ras na = + Ny 2
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Pnc. XI1.7. Baok aBromatukm ATB-120.
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TIpOMHIINeHHOCThI0 BHIYCKAIOTCA GHITOBHE TIa30BHE XO0J0THIE-
aukn «Cesep-2» (XIII-3T' m XITI-4T) m «Yxpaura-2» (V-2) a6eops-
HOMHOTO MReHCTBUA. B KadecTBe XOMOAWIBHOH JKAIKOCTH B HuX
mpAMeHeH BOJOaMMUadHHR PacTBOP ¢ BOJOPOAOM, HAXOAAINHiiCA moy
nasaenmeMm 14 wrc/cm2.

Tagopnit xomopuasaak «Cesep-2» (puc. XI.3) cocromt m3 mraga
¢ XOJOAMIBHON KaMepoi, XoXOAWIBHOro alNaparTa, PacloJoKeHEOro

Puc. X1.8. Xononunbuuk «CeBep-2».

/ — HCHapuTeNnb, 2 — KOHOEeHCAaTOP, 3 — ra300TBORHaA TpYOKA C pachnpelesdrelleM Harpesa;
4 — redeparop, 5 — abcoplep, 6 — rasoropero9Hoe YycrpoiicTBo, 7 — coeAMHNTeNbHEHK
WJIRHD,

Ha 3ajHell creHke mMKada, H razoropeirodHoro ycrpoicrea, o6opymo-
BAHHOIO 2BTOMATHKOHM perylIuposaHus 1 Ge300acHOCTH M Ta300TBOJMA-
meit Tpy6roit. Jlaa posmuAra rasoropero¥HOr0 YCTPOHCTRA, HAXOAA-
merocs Ha 3ajiHell cTeHKe mKada, CMOBTHPOBAHO 3amaJbHOE YCTPOI-
CTBO B HUINe IepejfHedl CTeHKH MKada, 3aKPHBAEMON J[BEPKOH.
Xouopmapauit anmapar (pmc. X1.9) paGoraer caegyomum oGpa-
soM. IIpopyrTH croparma ropeiakd ! HarPeBaKT BOJ0AMMUATHEIA pac-
TBOP B HEDKHEM OTJEIeHHH TeHepaTopa &, @ o0pasyiomuecs maps aM-
MHAaKa ¥ BOJH HOCTYNAIOT B HAKIOHHYIO TPYORY 8. Ilapu Bonmsr B TPYO-
KO KOHNeHCHDPYIOTCH W CTEKAalT B BEpXHee OTJeNIeHWe TeHepaTopa,
3 DapH aMMEAaKa DOCTYNawT B pe6pHCTHIE KOHAEHCATOP 7/, KOHAEHCH-
Py®oTca B HeM m crexainoT B cuomEHyio TpyOry 5. Ilo mepe mepe-
NOAHEHHUA CcH@GOHHOW TPYOKM dWacTh KHUAKOTO aMMHAKA IOCTyHaer
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B HCHAPATeN’ 6, pACIOMOKEHHEHA B 0XJIaUTeIbHOM KaMePe X0JI0/{Anb-
HOTO MmMKada,m mcuapserTcs B Heil 3a c9eT Temia BO3AYXAa H HPOJYKTOB,
HaXofAMmuxcsA B Kamepe. VI3 McOoapurens mapsl aMMHAKa BEIXONAT
B HOTJOTHTeNLHYI0 Kamepy (abcopGep) 3 m pacTBOpAITCA B BOje,
mepeTeKalomei B kamMepy mo TpyOke 4 W3 BepXHEro OTHEICHUS TeHo-
patopa. Ofpasyromuiica B DOTIOTHTENbHON KaMepe BONOAMMHAYHEIA

R =
77

Puc. XI.9. Cxema XONOZHIB-
HOTO ammapara.

PACcTBOD LEpeTeKaeT B HWMKHEE OTHeie-
HUe TeHepaTopa MAJga Bo300HOBICHHSA
IHAKIA.

ITaps amMmmara, pacTBOPAACH B
BoJie, CRaIMBawmeicss B abGeopbepe,
c031al0T B HeM 3(Q{eKT BcacHBAHUIA,
KOTODH# CHOCOGCTBYeT NHPRYJIANNA
XJaf0areHTa B JYImIed uCHapsaeMoCTA
aMMpaxa B mcmaparene. JlomodEATeNB-
HOM mOOYAMTeIBHOR CHIOH WEPKYIA-
OHA B CHCTEME SBISETCA BOLOPO.,
JABJIGHAE KOTOPOr'0 IOBHINAETCH HPH
Harpeee B aGcopbepe ® remepaTope
H TOHWKAETCA OPH OXJIAKICHAN B HC-
mapurene.

Taszosag HHKEKIUWOHHAA TOPeIKA
tuna Topenk:n bBymsenma cHaGxena
IPYRAEHO-MeMOPAHHEM DeTyasaTOPOM
[ABICHUA W LPEXOXPAHUTEIBHHM YCT-
poficteoM ¢ OuMeTalaWdecKodl IIa-
CTHHO#, KOTOPOE ABTOMATHYECKH Ipe-
Kpaijaer mojavYy rasa B TODEIKYy B
caydae ee moracannd. OxJagnTedbHKR
2deKT 3aBHCHT OT PACXO0Ja Ta3a depes
ropeaky. Perymsarop naBleHUs I03BO-
ndeT YCTAHOBUTH HeoOXOoJNHMOe NaBie-
HAe ra3a mepej TOPeNKOH B Hmpeeiax
or 15 no 50 MM Bogm. cr. BrEny messa-
9HTeNbHEOTO pacxofa rasza (30—40 a/)

Ta30BHH XONOMHIBHUEK MHOMKIIYATH K JHMOXO0NYy He Ttpebyercd.
ITopxnodenne eTo K rasonpoBOAY OCYIECTBIAETCA C  MOMOMIBIO

Tatamma XI.1
Texnuveckas XapaRTepncTHRA Ta30BHIX XOJONMILEAKOB

XI-3T XMI-4T V-2
Toxrasarenn rCepep-2n rCeBep-22 «YKpamHa»
Temnosas MOIIEOCTH TOPEJIOK, KKAJX/d . 210 210 280
Tone3mmit 06beM Kameps, 1 . . , . 70 45 45
MuHEMaIbHAA 'reuuepaTypa B XOJOIHIb-
HOM Kamepe, °C . . . . . .. .. -3 —3 —A1
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ra0KOTO MNLIAHTA, MHOCTABJAAOMOI'0 3aBOJOM-H3TOTOBHUTENIEM. Ho
HLTaHTa HA Tra30mpoBoJip YCTAHABIHBAEGTCHA OTKINYAIOIIUI Kpad.

T'azospie xonopunararkn (ta6n. XI1.1) oramwarorcsa GeciryMuocThio
pabGorn m Gompmoit sxoHOMEUEOCTEIO. CTOMMOCTE PACXO[yeMOTO mMm
raza B D—O pa3 MeHBmE CTOMMOCTH JIOKTPHIECTBA, PACXONYeMOTo
ANGKTPHUYCCKAMA XOJONWIbHAKAME ¢ COOTBOTCTBYIOMIEM IIONE3HEIM
06BeMOM XO0JOJUJILHOR KaMepHL.

§ XI.3. I'azoepie UPHEGOPH! KOMMYHAJHHO-GBITOBBIX
npeRupAATHi
B cromopmx, pecropamax, JeTCKMX cajax, GOIBHULAX W JAPYTHEX
KOMMYHAJIbHO-GHTOBHX UPeJUPHATAAX IMAPOKO WCIONB3YIOTCA TIa-
30BHE KHOATWILHUKH, PECTOPAHHWE IIWTH, DAMEBADOYHHE KOTIH,
aBTOKJABH ¥ [pYIHe I'a30BHE
HpEGOPH M ammapaTh.

KunarunisHuK HeIpepHBHOIO e 4
neiicreuz HHII-8M (pme. XI.10)
OpefHA3HAYCH [ HempepPHB- 9
HOTO NPHUTrOTOBJEHAA KHAMATKA. SN
OH COCTOMT H3 TOLOYHOH Ka- | — €
MepH 8 ¢ pasMemerHo#l B Hel
ropearoit 1, mojorpeBaTelbHOR 7
KaMepH 9, KUNATHIbHAKA-pPe3ep- /( k
Byapa 7, cGopHAKA XmuaTtKa § 2 [ \\__ /l_
¥ nmraTelibHoro 0auka 3. Xomop- B \ 7 8
HAag BOMA NOJ [ABJIEHHEM BOJIO- I B / 14—
IPOBOAHOH CeTH IOCTyIaer depes [ - B
OATaTeNbHEI 630K & B HOAOTPe- 3 h\ \ f / :/9
parenbHyI0 Kamepy 9. Harpe- " -
Basgch mo 60—70° C, Boma mo $-{-0-44
IBYM NAPKYAAOHOHHKIM TPYO- 177
KaM IOCTYHmaeT B KENATHIBHEIR = -
pesepByap 7 mW, HATrpeBasch Ji0 Y/ 77
100° C, maummaer kumers, BHIUIE-  ppe, X140, Cxema KAIATHILHHKA
CKHBAACH dUepe3 NEPeKAJHYIO KHIO-8M.

Tpyoxy 4 B pesepsyap § pmua

c6opa KUmATKA. 3a cYer MOILIABKOBOTO KiIalaHa OHTATENBHOIro 0adka
3 ypoBeHb BOJH B IEPERANHON TpyOKe IOJIeP/KABAETCSA HA BHCOTE
70—80 MM ot oTkpmTOrO KoHIA TpyOKHW. Ilpm mepemonmeHmm cHop-
HAKA3 KWISTKA MW3IAMKA DepeTexaloT B Hoaylw pyGamky nmrTa-
TeNLHOTO 6aYKa, OTKYMA 0 CUTHANBbHOR TPYGKe 2 CIABAIOTCA HAPYKY.
B xumatuipHEAKe OpAMEBEOHA WH;KOKIHOHHAA MHOTOPaKeJ bHA ToO-
pejika HH3KOTO RABJIEGHAS € TOPENOYHHM HACAJKOM IHINHIpHIE-
croit dopmer. TIpOAYKTH CropaHEs Tasa Yepe3 NaTPYOOK 6 oTBONATCS
B nuiMoxof. Texmmueckas xapaxrtepmernxka HHII-8M caegysomas:

Temnopasg MOIMHOCTh TOpeIKW, KKaxfs . . . . . . . . 20400
Koo Ay, % « v o o o e e e e e e e e e i e ee . T

I[ponsBOgETENbHOCTL HO KAOATKY, Af9 . . . . . . . . 150—215
Bpema 3aRvwnamwA BOOH, MOH , ., . . . . . ... ... 15—20
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Pecropammasn rasosas mamra IITP-1M (puc. XI.11) xoHCTpyKIuA
MockoBcroro 3aBoja Ta30BOil aNmAparyps NpegHASHAYSHA s
BaPKH, ;KapeRAA W HoJ0T'PeBa INMMK ¥ [UIS BHIEYKA MyIHHX H3JENMUI.
ITnmra wMeer mBe BepXHHME OTKPHTHE KOH(POPOYHEIEe FOPEIRA B BOCEM-
HaJUATh MEAeBHX TOPEIOK, PACIOJI0KEHHHX IO NIeCThI0 Iy YHHHIME
BRKJIAfHIIAMA CTOJA, o0pasylomuMi CIVIOIIHYI0 3KAPOYHYI0 HOBOPX-
HOCTh. B .BYX CKBOBHHX JYyXOBHX IMKadax pasMemeHo IO OJHOM

Puc. XI1.11. Haura tooa [ITP-1M.

1 -~ rryxoit BKIANEIN 3aKPHTON KOH(POPKM; 2 — 3aKPHTAA YYI'YHHAsS KOH(OpKA; 3 — raso-

moABORAmAas Tpyba; 4 — ropenaka OTKpHTON KoHDODKYE; 5 — HWHKEEHE ra30Xon; 6 — BepxHE

Ta30Xxox; 7 — KapoYHaA HDOBePXHOCTH INIATH; 8 — HAaTPY0OX A DPUCOeNMHEHUA K IHIMO-

Xony; 9 — IelleBas ropellka; 10 — KapodHHM mKad; 71 — 3amalbHAK IJIA TOpPeJIKH 3Kapod-

Horo mKada; 12 — peryraTop Bo3RyXa FopedKy apodHoro mrada; 18 — TpybdgaTas ropenxa
sHapodHoro mrada; I4 — 3aDOpHBIN KpaH,

Tpybuaroit ropenxe. Bce ropenkw — HUBKOTo HABICHAA WHKOKIIH-
OHHOTO THIA.

Huna nyumeil TemiooTmadd BepX KOpOyca IIATH HOXK »KapPOUHOR
YNOBEPXHOCTRI0O MMeeT BEIKJIAJKYy M3 OTHEYOODHOTO KHPIAYA ¢ KaHAa-
JaMd I OTBOMIA HMPOJYKTOB CropaHus B OuMoxox. Temmomsonanmsa
JYXOBHX MKa(YoB BHOONHEeHA JUCTOBEIM acbecroM. I'az K mimre mop-
BojuTCA o TPyGe puamerpoM 50 MM B pacHpedeiseTCs HA ABE PAMIEH,
pacmoJIoKeHHEe Ha (YPOHTAJBHHX CTEHKAX INIATH W 000pyHOBaHHEE
KpaHaM# BKIIOUeHHA BCeX ropelok. Pyurw xpamoB ropemox myxoBHX
mKaQoB OTIMYAIOTCA OT OCTANBHHIX nHBeToM. I[lommmraor roperkn
ePeHOCHBIM 3aTNAJIBHAKOM.

Ina weborpmux upequpuATH OOINECTBEHHOr0 NHTAHHA BHIIY-
CKAWTCA Majbie pecropaEHpe HanTH IITP-3M ¢ opgHEM JYXOBEIM
mkadoM, 0OffHOH OTKPHTON KOH(QOPOIHON W MIECTHI0O BAKPHTHMHE Ie-
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neBEIMu TopenxkaMd. Texmwweckasd XapakrepucTHka miumt III'P-1M
z IITP-3M caegyioman:

Ore-1M IrP-3M

Ten0Bas MOIIHOCTS, KKaJ/d!

BepXHell OTKDHTOH ropedkd . . . . 6000 6000

meJeBod 3aKPHITOH TOpeNHE . . . . 1 600 1700

Topenk: gyxosoro mwada . . . . . 12000 9 000

BCEX TOpPeNOK mmATH ., . . . . . . 04800 25 200
IlaBnenme ra3a, MM BOJ. CT. . . . . 60—180
MuHNMajbHOE paspe;KeHHe B numoxone

3@ OAATOH, MM BOT. CT. . . « . . - 1,5 1,0

PasmepH pafogero croma, MM . . . . 145:>><2220 760><1550

K memocrarkaM mrmr IITP-1M m IIT'P-3M caemyer orHect:m He-
pPAaBHOMEPHOCTh H JUIMTENBHOCTH HATPeBA ;KAPOIHOM TOBEPXHOCTH,

T

s

Prc. XI1.12, Ilnmra rasosasd ceKmuoHEAA.

HeBO3MOMKHOCTh HabiiofeHna 3a paboroil MeNeBHX TOPENOK H OTCYT-
CTBHEe Ta30BOd ABTOMATHKH.

Ilanter rasobme cexnuomHme IIIC (pme. XI1.12) moHCTpyRDEHZ
Mocrasnpoexra M3roTOBAAINT YHEPUOAPOBAHHEMA CeKIAAME C 3Kapo-
9BEME mKadamMu 2 m Ges Hmx 1. IlamTy MoskHO CKOMIIEKTOBATH H3
HECKOJBKUX COKI(MI WIA MCIOIH30BATH OJHY CEKIHI0 CAMOCTOSATENLHO.
Cerxmug mumta IITCIHI-2 cocTomr w3 3aKPHTONW KAapOYHOM MOBepX-
HOCTH € PACHOJOKEHHEIME LOA Heil NIBYMS WH;KeKIHOHHHIME TOpeln-
KaM¥ ¢ TPYy6UaTEIM HACAJKOM H [BYX >RAPOYHHX mKa(poB, KayRubIl
H3 KOTOPHX o6orpesaeTca OfHoll HHKEKOHOHHOH Topenxoidl ¢ Tpy6-
9aTHM HacajkoM. OKono KajKmoil TopelKH pa3MemeH CTAllHOHAD-
HHi 3a0aJIBHAK B KOMILIEKTe ¢ DJIEKTPOMATHHTHEIM kjamamoM. IIpm
IOTACAHWKA BaUAJbHUKA DJIEKTPOMATHUTHHIA KjIamaH BRIKIIOYAET
ra3 Ha ropenky. Kpanm samanbHuka # TOpeJx: cOIOKHPOBAHH A
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oecnedenns mocaef0BaTeIBHOCTA WX DPO3KETa. FHRapoddsie MmKags
o00pyoBaHK COEPANLHEIME OHMETaIINIeCKAMA TeDMOMETPAME M
peryiaropaMs TemMmepaTypPH, TepMoOAJIOHE KOTODHX pa3MeINeHsl
BHYTpH mKagos. C IeNb0 MOBHIIEHHUS K. I. 7. IJATH H IOJYIeHHES
ropaveil Bogr B KopoGe ABIMOXOXA Pa3MeMmeH 3MeeBHK C IIPOTOYHOMN
BOJO#, OMEIBAaeMHI IIPOAYKTAME CropaHus. Texnudeckad XapaKTepH-
crura opuoil cekmmm mant IITCII-2 = IICT-2 cnegyomasn:

TenioBasg MOIEOCTDH FOPENOK, KKaJ/q:

;KapoYHO#l MOBEPXHOCTH (XBE Iropeirm) . . . . . 27000

mapowroro mxada . . . . . ., . ... .. .. 8500
Japieame rasa, MM BOR. CT. . . . . . . . . . . . . 130
MaxcumansHas TemMmeparypa, °C:

Kapo9HOM HOBEPXHOCTH . . . . . . . . . . . . 450
skapoysoro mrada . . . . . . . . . ... .. 350
Pasmepnr paGowero croma, MM . . ., . . . ., . .. . 1135x800
Paspesxenme sa nnmToit, kre/M2 . . . . ., . . . .Hewmenee15
{
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Puc, X1.13. Koren nmmesapounhi# wmma KITP-250,

T'asoBuil mamesapounsii korex KIIT-250 (pme. XI.13) ¢ xocsem-
HuIM (DAPOBOAAHEIM) 06OTpPeBOM NpPAMEHAETCA HA OPefIpAATAAX
O0MeCTBEHHOr0 NATAHMAA [JI BAPKH KAIl, COYCOB, TaDHAPOR, HEPBHX
Gxrop m 1. 5. OCHOBHNME 9aCTAME ero ABIAKTCA BAPOIHEH KOTEN,
TeILIOM30IHPOBAHEEIA KOPIyC, TapOTeHePaTop, Tra3oTopeJoTHoe YCT-
POACTBO ¥ Ta30Basg ABTOMATHKA O0E30HACHOCTH W peryIHPOBAHHS.
Bapounsiil Koren / repMernaHO BMOETHDOBAH B TEIIOW30IHPOBAHHIH
xopanyc 2. Memny mmMm mmeercs mpocTpaECTBO NS mApPOBOXAHON
pybamxE 3, coefuHemHOe ¢ pPACHONOMKEHHHM BHH3Y IaporeHepa-
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TopoM 9, BLIIOJHEHHHM B BAAO KOHIEHTPUYHO PACIONOKOHHEX KaHAa-
JI0B, 3aUOJHEHHHX Bomoii. Horea saxkprBaeTca OTKHEAHON Kphimkoir 74
¢ mpormsoBecoM 13.

Bopa B mapoBoifHyK py6GamKy 3aixuBaeTCA Uepe3 BODOHRY 7
mo YPOBHs, KOHTpoimpyemoro kpamom /0. Ilom remepaTopom pasme-
meHo Ta30ropeodHoe yerpoicTBO, COCTOANEe W3 TPeX CAMOCTOATEIb-
HHIX WHREKIHOHHAIX TOPENOK — JBYX OCHOBHBIX (xpaitanx) 7 m cpen-
Hell BCHOMOTATeNBHONA 6. Y cpepHeil TOpeIKA PasMemeH CTAlMOHa PHEIA

220/112

~Ze§1f§3||

om napobodanou
5 6 ’ pyodawry
——

G 00000 560 g ohko

Pme. X].14. CxeMma aBroMaTHKE 6e30IIaCHOCTH M POryJAnNDpOBa-
mug Koraa KIIT-250.

3ama’abHAK 5, HacafioK KoToporo mMeeT aBa Buixopa. Opxme daren
3amaNbHEKA 3aKATACT CPENHIOI TOPeIKY, APYTod — HAaTrpeBaeT Tep-
Momapy 4 smeRTpoMarHEATHOTO KiamaHa /5. OCHOBHEIE TOPENKN 3aKH-
raoTca IUIaMeHeM BCIIOMOTaTeNbHOR ropexku. Tomoumoit kamepoit
CIAYRAT BHYTPEHHAA MOJoCTh & HAPOTeHEPaTopa, COeNHHEHHAN
OKHAME ¢ JEMOX0omoM. IIpoAyKTH CTOpaHHS OMHBAKT CTEHKH mapo-
Tredgeparopa, W o0pasymomuecs B HeM TaPH BOJE 3aHOJHSIOT Iapo-
BOjAHYI0 pybamKy Bapogmoro kotTia. llopmep:kaHue pasieHEA mapa
B mapoBojsgHoli pyfamKe B 3ajaHHLX upeferax obecmedmBaeTca
ABTOMaTHKOH peTyIHpoBaHUA, COCTOAmed M3 3SIEeKTPOKOHTAKTHOTO
ManoMerpa 12 m coleHompHOTO Kiamana I6.

CxeMa aBroMaTux¥ 6e30maCHOCTH W PeryJIHPOBAHHA KOTJIA IPes-
crapieHa Ha pmc. XI1.14. IIpm sassxeHHOM 3amansHEKe 9 3a CUeT
T. 9. [. €., Pa3BHBAIOMENCA B HarPeToil TepMonape &, IeKTPOMATHAT-
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HH Kiamag 7 OTKPHT JJid HPOIYCKA Tada K cpejHeil ropeake 2,
3aNaNBHAKY 9 W coleHEOHAHOMY KiIamaEy 3. ColeHoHWAHHIH KIalaH
OTKDPHBAETCA IPHU IMojade B eTo OOMOTKY SJIGKTPHUECKOTO TOKA depesd
TpaHcopMaTop 4 W IPOMeKyTouHoe pejne 5. B caydae moracaHus
3amajpEEKa 9 TepMomapa OCTHIBAET, 5. fi. C. B Heil mcuezaeT m obec-
TOYEHHHIH SAEKTPOMATHATHHI KIANAH B3aKpHBaeTcsa, UpPeKpamas
Mofagy rasa.

Bepxuion ¥ HIKHIOI KOHTDPOJBLHHE CTPENKH dJICKTPOKOHTAKTHOTO
MaHOMeTpa 6 yCTAHABIWBAIOT Ha TpefyeMoe MaKCAMAJBHOe M MUHH-
MajJbHoe M30HTOYHOE [aBIEHHE Tapa B NAaPOBOAsAHOH pyGamke (mpu-
mepro B mpemenax 0,2 u 0,5 wrc/cm2). IIpm gpesmeproM moBHImEHHH
AaBIeHNsA TAapa B IApoBOAAHOH Dy0amKe HOKA3HBAIOMAA CTPEIKA
MaHOMETpPA 3aMKHET KOHTAaKT ¢ BepXHeHl KOHTDOJBHOH CTPENKO.
B pesyawrare cpaGoraeT mpoMeryToUHOE Pelie §, IEKTPONEHE COJe-
HOHIHOI KATYIIKH PAa3OMKHETCS W LIojf COOCTBeHHEIM BECOM COJEHOHT-
HH KIamaH 3aKPoerTcsa, IPeKPATHB mOJady rasa K OCHOBHHIM TOpeJ-
xam 7. Ilpopoimskamomas roperh BCIOMoTaTenbHas Tropexka Oymer
HoAePHABATL MAaJbil TemnoBoil peskuM paGorm korna. Ecam mpm
5ToM JIaBJIEHHE Napa B NapPoBOAAHON py0amke CHABUTCH 0 MEHAMATIh-
HOT0, TO IMOKA3KBAKMIAA CTPEJIKA MAaHOMETPA 3aMKHET KOHTAKT ¢ HEK-
Hell KOHTPONBHOM CTPEAKO, MPOMEKYTOUHOE Pelie BaMKHET 3JIeKTPO-
Melb W COJEHOHJHBIN KJIAIAH OTKPOETCHA, BO300HOBHB IOmady rasa
B OCHOBHEI® TOPENKH.

ITomuMo yrazamgHO# aBTOMATHKHU KoTea 000pyHoBaH HmpPeSOXPaHH-
TEJILHKEM M BO3LYIIHHM KIANAHAMHA I[MaPOBOIAHOTO IIPOCTPAHCTBA,
OHXaTeXbHHM KIAOaHOM B KDHIIKe BAaPOYHOTO KOTJIA, KpaHAMA Xo-
JOMHOH W TOpAYed BOALL NJA 3aI0JHEHMs W UPOMHBKHA KoTja, mepe-
HOCHHM 3amanbHEKOM 10.

Ta6amma XI.2
XapaKTepHCTHKA Ta30BbIX HWNIEBAPOTHHIX KOTIOB

Iloxasarenn TH-40 T'K-60 TH-125 | KIII-250 | AI-60
TlonesHas eMKOCTh KOTIIA, 40 60 125 250 60
HommuecTBo ropenox:

OCHOBHHIX . . . . . . 1 2 1
BCIOOMOTATeNBHEIX . . . —_ —_ 1 —

HoMmaansHaA TEII0Bas MO~
HOCTh TOPENIOK OpH AAaBle-
mend rasa 130 MM Bopm. cT.,
Mxasn/qa:

BO BpeMdA HATDEBA [0 KH-
meHEA . . ., . . . . 12,0 24,2 34,0 15,0
BO BpeMA BapIm . — - 3,8 3

Bpemsa 3aKUDAHAA BOJH B KoT-
Je, MHH . . 40 50 60 60—70 45

I/Iaﬁmo'moe paﬁoqee JaBre-
e B napoaowmon pyﬁam-
Ke, KrefeM® . . . . . . . 0,4 0,5 2,5
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[IpoMHIIIEHHOCTHI0 BHIOYCKAIOTCA TAaKiKe NUMIEBAPOYHEIE KOTIEI
TH-125 wmeHpme#l NpPOM3BOAUTENBHOCTH, ONPOKMHBAIONIVMECH MHIIe-
papounsie KOoTIn ['H-40 m TK-60 = rasoBme aBTokiaBm AT-60
(ra6x. XI.2). HomcTpykuma mx aHAJOr@YEa PacCMOTPEHHOH Mojenm
HIIT-250, BO aBTOKIAB OTINYAeTCA HOBHINCHHO} IPOYHOCTHIO KOp-
Oyca ¥ BapoYHOTO KOTJIA AJA MONHePIKaHms B ero IAPOBOXAHOU pPy-
falmmke M3OLITOYHOrO AaBIAeHWA HO 2,5 Kre/cm2.

§ XI.4. Pazmemenne W YCTAHOBKA I'a30BLIX
npurbopos

BriToBrie rasoBhie INIMTH H TaraHEK pa3pemaercs yCTaHABINBATH
B KYXHAX BHCOTOH He Menee 2,2 M, AMEIOIIAX BeHTWIANAOEHKI KaHAI
u okHO ¢ (oprouxoit (Ppamyroii) WiM OTKPHBAIOMENCA CTBOPKOM.
O6peM KYXHM foiKeH OHTH He MeHee 15 mpm ycramoBke weTHpex-
roudopounoit, 12 — Tpexroadopounoii u 8 M® — ABYXKOHPOPOIHEIX
MIATE WAM TAraHa.

TazoBrie BomOoHATPEBATENH, W eMKOCTHHIE U MPOTOYHKE, ¢ OTBOKOM
IPOJYKTOB CLOPAHEA B JHMOXOJ MOTYT YCTAHABIWBATHCA B BaHHKX
KOMHATAX, COBMEINIEHHHX CAHUTAPHHX y3IaX M KYXHAX, HMEILHX
BeHTHIAANWOHHHE KAHAJH. Bojomarpesarelu ¢ MHOLOTOTEYHEIM pas-
60poM BOJH Pa3MEIIAT MPEeAMYmecTBeHHO B KyXHAX. B aToMm ciaygae
IOOOJHUTEIBHOTO 00beMa KyXHH CBepX HEOOXOMUMOTO A YCTAHOBKH
Ta30BHX miadT me TpeGyerca. Ilpm pasmemenuu BogoHATpeBaTeleil
B BAHHHIX KOMHATAX WM COBMENMEHHHX CAHUTAPHHX y3dax mX 00beM
JoMKeH OBITH HE MeHee 7,9 IPH YCTAHOBKE HPOTOYHHX M HE MeHee
6 M® Opm ycraHOBKe eMKOCTHHX BojoHArpeBaTeleii. [{Bepm Bammbix
KOMHAT [IOJGKHE OTKpPHBAaThCA HapyXKy. l[lomemenmsa, B KoTopHX
YCTaHABJAMBAKTCA BOJOHATDEBATeJd, B HIKHEH dYacTH CTeHE WIH
OBEPU JOJKHE HMeTEH pemeTky miomapbio He Menee 0,02 M2 manm
3a30p MEKIY ABEPHIO U HOJOM TAKOW jKe IIOMAJM [Jf IPATOKA BO3-
IyXa ®M3 COCeQHET0 OTAMIMBAEMOr0 HEKHJIOTO MOMEI[eHW.

TazoBrie Mamommrpaskuasie Koriau Tuma BHUMCTO-Mua u eMroct-
HEle BOMOHATPEBATEIN, HMCHOJb3yeMHe JJIA OTONHTENBbHBIX IeJei,
paspelmaercs yCTaHABIMBATL B HEKUIHX HOMEIEHWAX 00BeMoM He
Meree 7,5 M3, AMEIOIMX BeHTH/ANMOHHKI KAHAT U PeIIeTKY WA 3230
MeKAy modoM H ABephbio. Ilpm pasMemeswmE wX B KyxHe o0beM ee
Ioxen OWTH Ha 6 M® Goapme, gem TpedyeTCs mpE YCTAaHOBKE Iaso-
BHX IJIHAT.

Brrosrie razoBpe XoNOJMIBHAKRY PA3MEMAIOT B BEHTHIADYEMEIX
KYXHAX BHCOTOH He MeHee 2,2 M. YBejwdueHus o0beMa KyXHH IpPH
VCTaHOBKe XOJoJWILHAKA He TpeGyercs. B oTOedbHHX cayuasx mo-
UYCKAeTCA YCTAHOBKA XOJOIUILHMKOB B BEHTHIHPYEMEX KOPHIO-
PaxX, HM30IMPOBAHHKX OT KANLIX HOMEIIEHHU NBEDIMIL.

T'azoBoe oGopymoBamme KOMMYHAJLHO-OBHTOBHIX IpefupuaTHil (pe-
CTOpaEHHe NUATH, KAOATHJIBHAKE, OUMEBADOYHbIe KOTIAH H JP.)
PasMemaeTca B coemUaJbHHX HOMEIMEHWAX C €CTECTBEHHHIM OCBeIle-
HOEeM W DOCTOAHHO fIeHCTBYIOMel HPATOYHO-BHITHKHON BeHTHIANMEH,
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ebccnedumBammelr He MeHee TPeXKPATHOTO Bo3jayxoofMeHa B dac.
He paspemaerca pa3memmaTs kakoe-THGo razoBoe 060py[OBaHHE IIOJ
CHANBHHMY W IPYNNOBHME KOMHATAMU JeTCKEX yUpe:kjeBHi, a IOf
AyIUTOPHAMH, KHWHO3aJaMM, OOJLHAYHBIME NajaTaMd H APYTAMH
HOMeMIeHASAMHA C MACCOBHIM CKONJIEHHeM JXIoflefl MoJKHO pas3MeIllaTh
OJHy Ta30BY0 IANATY, KOOATHALHEK WJIX NPOTOYHLIE BOJOHATpE-
BATENb.

§ XIL.5. OrBox UpPORYKTOB cropanms

Ilo cmocoby ymaldeHmA OPOAYKTOB CrOPAHHWA OHITOBhIE Ta30BEE
HpunGOpH IOAPA3AeNdAloT Ha ABe IPymOu: paboraomue ¢ BEOGPOCOM
THPONYKTOB CTOPAHAA B IIOMeIeHAe, I'ie OHA YCTAHOBJIEHH, M C OTBO-
NOM DPOLYKTOB CTOPARHUA B AEIMOXOX. H mepBoii rpynne oTHOCATCH BCe
OHITOBHIE Ia30BHe INIATH, OHTOBLHE TA30BHE XOJOAUIBHAKA U IPOTOY-
HEIe Ta30BHe BOJOHATPEBATENH ¢ TemioBoii HarpysKoit no 8000 kramx/g.
Ko BTopoit rpynme OTHOCATCA IPOTOYHEE BOJOHATPEBATENH C TELJO-
Boit mHarpyskoii Gomee 8000 kraj/4, eMKOCTHHE BOJOHATPEBATENH,
rasospre Korian BHHUWCTO-Mu, rasoBme BapOdYHEIE KOTJIH, KUOs-
THJIBHUKHA, aBTOKIABH H AP.

IIprcoenmusawTca mpmGOpPH K AHMOXOXY C TOMOmbi0 TPy m3
KPOBEJIBHOM CTANM, IPOKIAJHBAEMHX II0 HEKWIHM NOMeNeHUAM.
Jmamerp coeqnENTENBHEX TPYO MOJMKEH OHTH He MEHbIIE, FeM y ma-
TpyGra mpmbGopa. Ilpm Temiosoii Harpyske mpuGopa mo 10 Mraxa/a
ero mpmEEMaioT 95—125, npm Harpyske 20—25 Mran/z — 120—
150 mM. BricoTa BePTHKAaXBHOTO YYACTKA COCAMHMTENLHON TPYOH
OT HE3a IHIMOOTBONAMEr0 maTpyOka IpmEOOpa A0 OCH TOPW3OHTAILb-
HOT0 y9acTKa TPYyOH moiskma 6mTh He Memee 0,5 M. B momemenmsix
BLICOTOH [0 2,7 M JONyCKaeTCA YMeHbIIEHWe AJNWHEI BePTHKAJIBLHOTO
y4acTKa [as opubopoB ¢ mpeprBateneM Tarm xo 0,25, Ges mpepriBa-
reasa tarm — 0,15 M. IlporsikemHOCTH COEMAMTENBHBIX TPY6G HOI-
JKHA OHITH MMHMMAIbHOMN, TAK KaK CONPOTEBJIEHEEe TPYO W oXiaKIcHHEe
Ta30B B HUX YMEHBINAWT paspesKeHWe B ApMoxofe. [loaToMy cyMmap-
HaA MJIZHA TOPH3OHTAIBHHX YYaCTHOB He [OJIKHA OPeBHMATL 3 BO
BHOBB cTpoAmuxca B 6 M B cymecTByomux moMax. Ilpm stom smero
TOBOPOTOB COeNMHATENBHEX TPYO MOMKHO OHTh He §ojiee Tpex ¢ pa-
AEYyCOM BaKpyrieHHs He MeHee nmamerpa Tpy6m. Ilo Tem e coobpa-
JKOHOAAM COe[MHUTeNbHKEe TPyOH, DpPOKIaAbBaeMbie Iepe3 HeoTalliH-
BaeMEHe IMOMEMEeHNd, YTeImISIoT.

Ilpn BrIOueHEm rasoBoro mpEGOpa B COENUHATENLHEX TPyGax
MoKeT 06pa30BaThCSA KOHAEHCAT BJIATH, CONePKAIMEdcs B MPOAYKTAX
CTOpaHdA, MO2TOMY ¥MX IPOKJIAAHBAINT ¢ YKIoHEOM He Memee (0,01
B CTOpOEy mpmbopa. 3BeHbS COeJHHHETENBHHX Tpy0 IIoTHO, 0Ge3
3a30p0B, BABHTalOTCA OQHO B APyroe IO XOAY rasa He MeHee 4eM Ha
HOJOBHAY auaMerpa Tpy6m. lIpmcoenmmenme TpyGH K KaHAIy AHIMO-
Xo0[a TaXKe NOJIKHO OMTH INIOTHEIM M OCYIECTBIATBLCA TaK, YTOOHI
B [HMOXOJe HIKe BBOJAa TPYOH OCTABANCH (KAPMAH» C JIOKOM MJIf
wpetkn (pmc. XI1.145). Ilo OKOHYAHWM MOHTa;Ka COEMHHUTEIBHES
TPy6H OKPAMMBAIOT OTHECTOHKHAM JaKOM.
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JEMoxons, HPOKIafniBaeMsle B KaOATAJLHHX CTeHAX 3HaHMI,
a WHOTJA BHIDONHAEMEC W IPHCTABHHIMHE, NEJAI0T U3 KPAaCHOLO KHp-
nm9a, IIOTHHX OTHeCTOMKHEX O6JOKOB, a TaKiKe M3 aCOECTONEMEHTHEIX
aam rorgapukx Tpy6. Tenmmomorepn: Yepes CTEHKHW JHMOXOMA KOJKHE
OHTHP MHENMAJNBHEIME [JIA WOAFeP:KaHUsA B HeEM PacueTHOTO paspe-
;KeHHA M BO M30eKaHMe KOHIEHCAIWA BOMAHHX mapoB. B wacrHocrtH,
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Puac. XI1.15. IIpmcoe-
OAHEeHn® ra3oBoro BaH-
HOT'0 BOJOHATPEBATENA

K JHMOBOMY KaHAaNy.
gt gl — 1 — upmcoefMHATENBHAR
= Tpy0a M3 KpoBenbHOU
craing, 2 — orpaHNYn-
TeJIbHAA maiiba, 3 —
IBepOa HOPOYACTHOTO
awgKa, 4 — 6GeToH mBAR
IeMeHTHH! pacTBOp

AL

TeMmeparypa IPOAYKTOB CTOPAHMA OPHPOTHOTO Taza HA BHXOJe H3
AEIMOXOJIA [0JKHA OHTH He HEKe IX ToukE pock (65—60° C). B crpos-
muxcA JKWIHX 3JaHASX [Id KaKIoTo TasoBoro mpmbopa Opegy-
cMaTpmBaeTca 000COGMeHHBIM ARMOXofd. B cymecTByrommx 3maHEAX
HOIYCRAeTCA NPUCOEAMHEHMe K ONHOMY HEIMOXOAY ABYX HpmGOpOB,
Pacmosio;KeHHHX HAa pPa3HEX JTA)KaX HIH HA OMHOM dTa)Ke, HO HpH
YCIloBHH BBOAA HPOAYKTOB CTOPAHWS B AHMOXON HAa pa3HHX yPOBHAX
He 6amxe 50 cM gapyr ot apyra. [lpm HeoGxXOgMMOCTA BBOJA HPOIYKTORB
Cropands Ha OJHOM YPOBHE B ARIMOXOMe AeJlaeTCsA paccedKka HA BH-
coty 50—70 cm. [as ymeHbIIEHHA CONPOTUBICHUI ABMMKEHHIO T'a30B
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H BO mM30esKaHme 3aCOPEHMH NHIMOXOMBI FKAIBIX 37aHUI JeIaloT Bep-
TAKAJNbHEIMA, ¢ TAaJKAMH BHYTPeHHHEMH CTEHKAMM.

IIpm orBome MPOXYKTOB CTOpPAHHWA OT PECTOPAaHHHX ILIAT, Bapod-
HHX KOTIO0B JONYCKAaeTCd YCTPOHMCTBO TOPH30HTANBHHX YIaCTKOR
OBIMOX070B B Hoay Aamnoi o 10 M nmpm oGecmegeHNE BO3MOMKHOCTH WX
0IMCTKA. Paspekenne B IHIMOXOfaX OT TAKHX MPAGOPOB PeryIApyercs
mmbepama. B mmbepax fenaoT BeHTHIANNOHHEE OTBePCTHA [Ua-
MeTpoM He MeHee 15 MM AJid IpefyIpe:RAeHHs CKOIIEHMA B TOIKe
A ra3oxoiax B3PHBOONACHBIX Ta30BO3MyMHHX cmeceil. Ha mpoxone
TEIMOXOJIOB depe3 IePEeKPHTHs W BOIMSH JIePeBAHHHX KOHCTDYKIHA
3JAaHEH yCTPAaWBAIT DPOTUBOIOKAPHEIE DPa3gellKd.
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Puc. X1.16. Pacnomokenne OHMOBHX Tpy0.

Hopmanbaag paGoTa KHMOXOROB 00eCIeYdBAETCHA IIPH OTCYTCTBAM
TaK Ha3HBAeMOT0 BETPOBOTO IOANOpPA, 06pasylomerocs mpd BeTpe 3a
CYeT 3aBAXPEHAS BO3yXa 32 KOHBKOM KDHIIA WIN 33 COCEIHIM BEICO-
KAM 3[aHAEM, AePeBOM, APYIAM HpenaTcTBEeM. [103TOMY OTr0JOBKE
IOHMOXOR0B (IHIMOBEE TPYObI) BHIBOJATCA:

— ua 0,5 M BHIIe KOHbKA KPHIIE OPH PACHOJOKeHNH UX (CamTas
To TOPH30HTANH) He jmajee 1,5 M OT KOHPKA KPHIIIN;

— B YPOBeHb ¢ KOHBKOM KPHIOA, eCI® oHM oTcToAT Ha 1,5—3 M
0T KOHBKA KPHIIIH;

— He HIKe OPAMOM, MPOBeJeHHOR 0T KoHbKA BHM3 mox 10° x ro-
PH30HTY, IPH PAcHOJOKeHHH WX OT KOHBKA fanee 3 M.

Bo Bcex ciyuadx BeicoTa TpYyGH HaX OPHIETAI0Me 9aCTHI0 KPHIMIHA
monzxHA OHITH He MeHee 0,5 M. BOIEM3E BHCOKEX 37aHAN WM [epeBheB
AHMOBaA TPy6a MoasKHA GHITH BhIBeZleHA BHIIE TPAHHIE 30HE BETPO-
BOTO HOAMmOPA, KOTopasd ompepeisercsa JXHHEH, MpoBefeHHOH moy 45°
K TOPHW30HTY oT Hambojee BHICOKOH WacTH 3paHMA WIH JepeBa
(pmc. XI.16).

Ot arMocepHHX 0cajKoB ABIMOBHE TPYOH 3aMAMAI0T MeTaJLIH-
9eCKUMH 30HTAMHA WM mepeKpHITHeM M3 KUDPOUYa ¢ OTBOOM JHIMOBEIX
ra3oB B o0e CTOPOHE OT KasKmOTO JHIMOBOTO KaHAalka, ILIOTHOCTH
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IIMOXO/I0B IPOBEPAIOT 3aJpIMIeBHeM WM mepeMemeHmeM IO JHMO-
X0y 9JNEeKTPOIAMIIH.

Ilmomans ceseHWs IHMOXOMAA HE MOJMKHA OHTH MEHBINE CeueHHA
opEcoenmHRTeNIbHOR TpyOr. OnmaKo 3HaYWTeJIbHOE 3aBHINEHNE Cede-
HAA JHMOXO0Ja YMEHbINaeT CKOPOCTH BEIXOMA AHIMOBHX T'a30B U3 Hero
H 33 CUeT YBEIMYEHHOM MOBEPXHOCTH OXJaKJeHHWS HOHMIKAeT uX
TeMIEPATYPyY, & T0 YXyAIaeT pa3pesKeHne W MOKeT BH3BATH KOHJIGH-
caliio BOAAHHIX HMapoB B AHMoXxofe. llmomans CedeHHAS ABIMOXOMA,
cM2,

F=FkQ/VH, (X1.1)

rge k — oMmumpumueckmili Ko?(PQHIOUEHT; HpH TEmIOBOH HArpysKe H&O
30 Mgan/u pexomempgyerca upmumMmMath k = 0,02, mpm Goxbpmei
garpyske — 0,03; Q — Tensmosas marpyska mpmbopa, wKa€/gu; H —
BHICOTA JTHMOXOMA, M.

Jia omHOTO MPOTOYHOTO BOJOHATPEBATENs AOCTATOYHOE CeYeHWE
auMoxoga 150, muas Bogomarpesarensa tmma AI'B-80—80, mas pecro-
PaHHOM MIATH, Bapownoro kotia — 300—600 cM2 B 3aBECHMOCTH
0T WX TeIJOBOH HATPY3KH.

U3z dpopmyas (XI.1) Bmamo, 9ro nromapgs AHMOXONA YBelWYH-
BaeTCA C yMEHBIIeHWEM BHCOTH guMoXona. [loaToMy B pacderax cie-
IYeT OpPHeHTHPOBATHCA HA 00ecHedeHAe HOPMAIBHOTO CEYeHMS IHIMO-
XOI0OB BePXHHX 9JTA/Kell 3JaHWH, AMEIINAX MEHBIIYI0 BHCOTY KBIMO-
XOIOB, YeM HHXePACIONOMeHHIE, TAK Kak M paspeskeHde, cO3jaBa-
eMoe 33 CUeT PasHOCTH IUIOTHOCTH YXOMSmUX I'a30B @ HAPYKHOTO BO3-
AyXa, B MHMOXOJAX BEPXHHEX dTaskeil GymeT Membmie. MEHEMAIBHO
Heo0XOgAMOe paspesKeHHe Iepefi Ta30BHIME NPAGOpAMHA  JOJIKHO
omts 0,2—0,3 mas sogomarpesareneir m 0,8—41,0 MM Bom. cr. mus
KNNATAIBHAKOB, PECTOPAHHHX IJIAT B APYrAX Ta30BHX OPHEGOPOB
KOMMYHAJIbHHX TpPeIUpHATHI.

§ XI.6. Pacuer BHYTPHEOMOBLIX Ta30mPOBONOB

PaspabaTnBas OIpoeKT BHYTPHAAOMOBOTO Ta30IPOBOMiA, HEOGXOTIMO
BHOpATh THNH Tas30BHX OPHGOPOB, Pa3MECTATh HX B IOMEIEHAAX
B COOTBOTCTBHY C HOPMaMM, COCTABATH CXeMY I'a30BOil COTH M IPOBECTH
ee rappasamueckmit pacuer. [logGop m ycraHoBRYy rasosmx mpubopos
BHOOJHAT B coorBercTsnd ¢ «lIpaBmiamm Ge30macHOCTE B ra3oBOM
X03siicTBEe» M0 HopMaM, ykasamauiM B § XI.4, mcxoas M3 KoJmduecTBa
JKATHX KOMHAT, o0beMa KYXHW, HAJAYAA BAHHOM KOMHATEL, JHMO-
XO0I0B B BHTSIKHHX KAaHAJXOB M3 MOMEWEHWH, B KOTOPHX Mpejmoia-
raercs yCTaHOBKAa NIPHGOpPOB. ['a30BHE CUCTYAKE IPEIyCMATPHBAIOT
TOJNIBKO HAa KOMMYHAIBHEIX OO0BeKIaX JKHIOTO JOMAa: B CTOJOBHX,
pecTopaHaXx, OTONUTEIHHHX KOTEAbHHX, TPAYCUHEX B T. 1. J{maMeTpH
V9acTKOB ceTH BHOMpanT W3 pacuera obecIeueHMs Mojavd Heo6Xo-
IEMEIX (pacueTHHIX) KOJAMYECTB rasa HPH JOIYCTUMHX HmOTEPAX /laB-
JeEnA, kotopsie mo HopMmam CHull pig nBopoBmX W BHYTPEHHHX
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rasompoBoios mpmEAMaknT B mpegendax 40—60 mm Box. cr. Caemyer
y4ecTb, YTo HOTepH MABJIEHAA B MECTHHX CONPOTHBJICHHAX 3HAUA-
TeJIBHL, MOHTOMY HEOOXOJUM WX TOYHHI yYeT. B 3maH@aXx ¢ IECIOM
sTaeil Gomee 10 BedmYmMHA pPacdYeTHOTO mepemaga AABJEHHSA NOJKEA
OPEHEAMATECA € Yy9eTOM THEAPOCTATAYECKOr0 HANIOPA, BO3HEKAIOIIETO
B TasompoBofiaXx HHESKOTO [aBIEHHA ¥3-3a PA3HOCTH ILIOTHOCTEH
rasa u Bo3[yXa ¥ olpejelseMoro mo gopmyie (VI.24).

Pacuernmie pacxopjsl rasa Ha KaKJOM W3 YIACTHKOB TasoBOit ceTH
OmpeeNdg0T m0 CyMMe HOMEHAJBHHIX PacxojoB rasa BceMm mpmbo-
pamm, cHaG:KaeMHEIME depe3 JaHHHU YyIacTOK, ¢ yIeToM Ko3dpdmomenTa
ONTHOBPeMeHHOCTHE WX AEHCTBHA, 3HadeHHA KoToporo coriacao CHuall
II—TI'.11—66 mpumsemensr B TaGa. XI.3. Hoaddumumenr ommoBpeMen-
HOCTH — 3TO OTHOIGHHE [edCTBUTEJHHOT0 pacxoja rasa TCpynmoi

Ta6nuuma XI.3
Kosdgdunuest ofHOBpeMERHOCTH ko AN KHIABIX 3[aHM

THI B KONZIECTBO YCTAHOBJEHHKX NpHGOPOB
q - B - Hpex- BYXKOH-
Hucao deTh- | npyx- Rggggggq- @%p};ﬁ;g]; Koz:;ogot)xlnar{ I&)oypotmaﬁ

kBap- pex KoEQo- | Had mimra oamTa nanTa QJImTa

™D worbo- | pogman | @ mporouRk | B mpOTOURE | B eMEOCTHBIH | M eMEOCTHE

DOTHAR | ‘nppra | BogoHarpe- | BogOHArpe- | BOLOHATDe- BOJOHATPE-
oaaTa BaTeNb BaTENB BareJb BATEND

1 1 0,72 0,75 1 1

2 0,65 0,84 0,46 0,48 0,59 0,71
3 0,45 0,73 0,35 0,37 0,42 0,55
4 0,35 0,59 0,31 0,33 0,34 0,44
5 0,29 0,48 0,28 0,29 0,29 0,38
6 0,28 0,41 0,26 0,27 0,27 0,34
7 0,27 0,36 0,25 0,26 0,26 0,30
8 0,27 0,32 0,24 0,25 0,26 0,28
9 0,26 0,29 0,23 0,24 0,25 0,26
10 0,25 0,26 0,22 0,23 0,24 0,25
1 0,25 0,26 0,21 0,22 0,24 0,25
12 0,25 0,25 0,21 0,22 0,23 0,24
13 0,24 0,25 0,20 0,21 0,23 0,24
14 0,24 0,25 0,20 0,21 0,23 0,23
15 0,24 0,24 0,19 0,20 0,22 0,23
20 0,24 0,23 0,18 0,19 0,22 0,22
25 0,23 0,22 0,18 0,19 0,22 0,22
30 0,23 0,22 0,18 0,18 0,24 0,22
35 0,23 0,22 0,17 0,18 0,21 0,21
40 0,23 0,21 0,17 0,18 0,21 0,21

IIpnmevaHHn e, B rabiuie He y4YTeHA YCTAaHOBKA Ta30BBIX XOJOAWIBHAKOB, TaK
KaK He3HaudTelbHOe HOTpeGJieHHE rasa MU He OKashIBaeT CYmeCTBCHHOT'O BJMAHHA HAa k.

mpubopoB B YaCH MAaKCHMAJLHOTO Ta30moTpefieHds K CYMMapHOMY
HOMPHAJIBHOMY Dacxofy rasa »TEME npmbopamu. Tarmm o6pasom,
KodPQUIUeHT OJHOBPEMEHHOCTH WOKA3HBAeT, KAaKyl M0N0 OT CyM-
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MapHOTO HOMHHAJBHOTO pacXofa rasa BceMH HpmGopaMm momken
COCTAaBHTH PACYETHHE pacxox rasa.
IIpn HOpMAILHHX yCIOBHAX PACUETHHI pacxoj rasa, m3/g,

Vo=FEqn, (XI.2)

rme ko, — Kooddunuent ogHOBPEMEHHOCTH AiA OJNHOTHIHHX IpHGo-
poOB WIH TPYNOE ONPEGOPOB; ¢ — HOMHHAJXBHHI pacXxoj rasa mpuGo-
poOM mIA Tpynmoit mpmbo-
poB, M3/9; n — KOJHYEeCTBO
OJHOTUIHHX OPHGOPOB HIH
rpyno upubopos.

Metonmky pacgera raso-
OPOBOJIOB KHEJHX W 00me-
CTBOHHHX 3JaHHA PacCMOT-
pEM HA IpEMepe, mpATeM —
TOJXHKO MM ONHOH CeKImEHn
aoMa.

Pacnpedenumensuot 2a30np0600
9

II pumep 25. PaccumraTh
cacTeMy Ta30CHAGIKEHHS YeTH-
PeX3Ta;KHOTO KUJIOTO JOMA IpH-
pomeeM rasoM. IlmoTHOCTH rasa
p = 0,73 xr/M3, KumHeMaTmge-
cKag  BAskocTh v = 14,3 X
X 10-¢ m2?/cex, Temmora cropa-
BES Qg = 8500 rxam/M3. Ilxanm
CeKOUM J0Ma, IPHMHKAOMEeHd K
OJHOi JIECTHAYHO if KICTKE, Ipef-
crasier Ba puc. XI.17. Touxa
9 nDogknIeEAS a0OHEHTCKOro
OTBETBIECHUS HAXOJHUTCA B 4 M OT
3paaua. O0beM KYXOHB goMa
16 M3,

Pewernuye. B cooTBeTCTBHM 1
¢ mopmamm CHull, opmeepes- ,  F—3 = =
Bumu B § XI1.4, pasmemaeM ra- [

30BHe mpubopel. Be Bcex xyx-
HAX npgnmgem K ycTamoBke FPHC. X1.17. ImaE cerkmuE JOMa ¢ YKasa-

(YCJIOBHO Oas IPOCTOTH  pac- HHEeM I‘aaonIJOBOJIOB“ 7 Ta3oBHX npnﬁopoB
9eTa) yEEQUOEPOBAHHHE TIa30- (1-i srax).

BHe muaTh IIT'4 ¥ mporodYnmie

rasosule BojoHarpesarenu JI-3. Ha oCHOBAaHHM OPHHATOTO OGODYNOBAHHA CO-
CraBifeM cxeMy rasocHaOskemms cermmm. OTBETBIEHEE OT PACIPENeNNTEILHOIO
Ta30IpoBOia OpuHMMaeM mNof3eMEEM. (9uTasg ras OCymIeHHHM, IpegyCcMaTph-
BaeM MOKOJBHEEH BBOJ B JIECTHHIHYIO KJIGTKY W OT BBOJA /IeNaeM PasBOAKY Iaso-
TPOBOJOB TOJ IOTOJKOM BO BCe KYXHH mepBoro aTaska. Ilo KyXHAM depe3 Hepe-
KPHTAA OOJHEMAaeM TasoBHE CTOSKH [0 IOCIENHero 3TaKa W OT HAX ocymecT-
BiIsieM MOABOAKY K rasoBHM npmGopaM Beex KBapTHp HA Kamom dTaxe. Ilpmas-
TYI0 ¢XeMy rasocHa(;KeHHsA HAHOCHM HA OiaH 3TaiKa (cM. pme. XI1.17). Kpome
TOT0, BHYepYWBaeM AaKCOHOMETPHYECKYI0 CXeMy  Ia3ompoBOJOB  CERIHN
(pme. XI.18). B xadecrse 3amopHHIX YCTPOMCTB IPEAyCMATPHBaeM HOPOGOTIHHE
KpaHH Ha BBOJIE B 3[[aHNE, ¥ OCHOBAHMI CTOAKOB HA BBOJAX B KYXHA W HA OIyCKax
TasompoBONOB K KayKAOMY raszopomy upmfopy. IlpefycMoTpeHEEe KpaHH TaKKe
HaHOCHM Ha CXeMy.
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TmppaBnmgecknit pacveT asompOBOLOB HadgHaeM ¢ Hambojee YAATCHHOHU
OT PacHpPeNeNHTENHEOr0 (YAUIHOre) raszompoBOAA TOYKH — MeCTa NOAKIOYCHAA
(Toaxa 7 ma puc. XI.18) sopoHarpeBarens HA KyXHe 9eTBEPTOTO OTaKa, caab-
sxaemoil rasom or Tpersero croaxa (Cm.3). Ilpn Ramymelica Ha IePBHA BITAAN

cr7 ir 4
[ 4-¢ Im [
SINNSN
crzr""ﬁ -3
o 4
T L J'U anm ¢
s {
. 4=t am f:j, j&r
A /1
{ T
L
.(3
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Pumc. X1.18. AKcomoMerpnmuecKas cXeMa ra3oBOil cerTH.

¢AMMeTPHYIHOCTH BTOPOTO ¥ TPETHET0 CTOAKOB OTHOCHTENbHO TOYKH UX CIMAHMSA
(6) TpeTmil CTOAK JIHHHEE BTOPOIO HA YYACTOK § —6. Bech myTsh ra3a B BHOPARHOM
HAIpaBJIeHEN pasbmBaeM HA pacyeTHBle YYaCTRU, XapaKTepH3YIOUHECH H3Me-
HeHmeM PACXOAA rasa MM [AaMeTpa ra3onpoBoja, Beda HYMEPAWUI0 HX OT CaMO#
YOAJCHHEON TOYKHE CeTH K Y31y HOAKIKYeHHA. B paccMaTpmBaeMOM IpuMepe
[HOJyMAA0Ch BOCEMb DACICTHHIX y9acTKoB: 1—2, 2—3, 3—4, 4—5,5—6, 6—7,
7—8&8, 8—9. OnpepeaseM pacUeTHHE DPACXOAH rasa HA Y94CTKAX, CUHTAA, 9TO
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yCTAaHOBJeHHHE TA30BHE NPHGOPH HMEIOT CIEefyOAe HOMHHANBHNS pPaCXOXE
rasa, M3/q4: werspexkoH$popounas mmmra — 1,2, BogoHarpesarens JI-3 — 2.9.
KoaddunmeET ogHOBpeMeHHocTm mnpmHMMaemM no tabm. XI.3. Vuacror 7—2
obecmevupaer ra3oM OfWH BOJOHATPEBATE]Nbh € HOMUHAJNLHEIM DPACXO[OM Taza
2,9 m3/u. B arom cayuae k, = 1. CiemoBaTenbHO, PacueTHHU pacXop rasa Ha
yuactke 7—2 mo ¢opmyme (XI.3) Vp, ,=1-2,9-1 =29 m¥/a. Vuacror
2—38 o0ecmedwpaeT rasom pmea IpmGopa: BOFOHATpEBATeNb W Ta30BYIO IIUTY,
ko = 0,72 (cm. taba. X1.4), wmcmo rpyon n = 1. CrmegoBarensHO, Vp o 5 =
= 0,72 (2,9 4 1,2)-1 = 3,0 M3/a. AHANOIWYHO JJs OCTANBHHX YJACTKOB,
m3fa: Vpg_, = 0,46 (2,9 + 1,2)-2 = 3,8; Vp a5 = 0,35 (2,94 1,2).3 =
=4,3; Vps_4=031129+12)4=051; Vy4_,=024 (2,94 1,2).8=
=179 Vpysg=1021294+12).12 = 10,3; Vp,g ,= 0,19 (2,9 + 1,2) X
X 16 = 12,5.

Jaa pmanpEeAmMAX pPacueToB COCTABAgeM Tabnanmy mo ¢opme, HpUBEAEHHON
B Tabm. XI.4, B KOTOPYIO 3aHOCHM HMMeIOMUecs y;ke fapHHe (rpadsr 1 m2). 3a-
JaeMcsa guameTpoM ydactka I—2. M3 onnTa IpoeKTHpOBAaHAA nexecoo6pasHo
npuHATH d;_p, = 20 MM, 3aHocuM BuOpauEHi fuamerp B rpady 3, a B rpady 4 —
(aKTEYECKYIO [IUHY yIacTRA l;_, = 2,4 M (Geperca mo gepresry). Ilo Tabm. VI.5
HIE IO HOMOrpamMMe Ha pmc. VI.6 aaa rasompoBosa ¢ BHYTPEHHHM RUaMETDOM
d= 21,2 MM mpm pacdeTHOM pacxome rasa 2,9 M3/d IKBEBANEHTHAA MIHHA
TpyGonpoBona, COOTBETCTBYIOMAA KO3pPumumenTy mecTHEX moTeph § = 1, lys =
= 0,56 M (3amocuM B rpady 5). B rpady 11 sanmcrBaeMm MecTHEE COLPOTHBICHHSA
Ha yuacrtke 7—2 u no Tabn. VI.4 ompeemseM coOTBETCTBYIOIue MM Kodddmum-
eHTH MeCTHHX counporuBierumii. Ilo cxeme rasoBoit cetu (cM. puc. XI1.18) ma y9a-
crre 1—2 uMewTCA: fBa yroabHmKa dy = 20 (3/4") — { = 2,1-2 = 4,2; omun
mpobounsii Kpam dy = 20 (3/4") — (= 2-1=2; omum omsog 90° — { =
= 0,3.1 = 0,3; TpoiiEmk mpoxommod — { = 1,0-1 = 1,0; 2t =17,5. Hoxy-
YeHHYI0 CyMMY Ko3(QMIMEATOB MECTHHX CONpoTHBIeHmit 3aHocuM B rpady 6.
B rpady 7 3anmncrBaeM IPOM3BEICHYE CYMMH K03(¢@uIEeAToB MECTHHX COOPOTHB-
JeEAidl HA JKBABANEHTHYX IIWHY, T.e. AONOJHATENHHYI0 VYCIOBHYI0 AIUHY
yaacTKa Ilpon = szglm 42 = 0,56-7,56 = 4,2 m. [Ipumsegenmas (pacuer-
Hag) mumH y9acTRa I—2 lnpus ;op = 1, 5 + Lion = 2,4 + 4,2 = 6,6 M (3a-
HocuM B rpady 8). Ilo Taba. VI.5 ompepmensem ypenpRyo HOTepI AABIEHNA,
coorsercreylomyn d; , = 21,2 MM m V,, , = 2,9 m%4. Haiinennyio sexn-
9ynAy ynexbmOH morepu Ap; , = 0,33 Krc/m2 samocum B rpady 9. YmmOmas
BeJIMIMEY Y[GIbHOH NOTEPH NABJICHHUA HA HPHBECHHYIO JAWHY y9acTHA, [OXY-
JaeM CyMMAapHEI€ [IOTepH JaBJIeHAA HA yIacTKe ] —2; ZAp -2 =Ap 1-2t apEs 1-2
= 0,33-6,6 = 2,18 MM Bom. cr. PesyabraT BHYECHEHHH 3aHOCHM
B rpagy 10.

AHaJIOTUYHO PACCIUTHBAEM BCE OCTAABAHE YYACTKH ¥ MONYICHHHME [JaH-
HEIMH 3aI0JHAeM Bee ¢TpoRE Tabx. X1.4. IlonpaBky Ha THApOCTATHYECKHH HAIOP
HE JelaeM, TaKk KAaK B 3/JaHAW TOJNBKO mATh dtazkeil. Iloixydenane BexmImsbl
CyMMapaHX NIOTeph JABICHHA HA BCEX YYACTKAX CHIAmHBaeM, OpmbaBiseM
K HEM ODOTEPY JABICHHES B apMaType H TpybaX IIuTH H BOOOHATPEBaTeNA, DOJA-
rag HX COOTBETCTBEHHO paBHEME o @ 10 MM Bog. cr. O0mas moTEpA MABIEHWS
nomkHA OHTH He Gomee 60 MM Bop. cT. Ecam jxe oma moxydmaach 3aBHIIEHHOIL
UM Ype3MepHO 3AHWKEHHOH, TO HA OTHENLHHX YYACTHAX CETH HAM0 H3MEHWTDL
HEeyJAYHO BHIGPAHHAE MUAMETPH Ia30IpOBOZOB H CAENATh IEpepacduer.

Beupy opHOTENHOCTE NPHHATHX K yCTAHOBKE Ia3oBEIX HPHGOPOB s ynod-
CTBA MOHTA;Ka Ta30IpPOBOJOB AMAMETPH YYACTHOB CETH B OCTAIHHLIX KBapTHpax
CeKIuy, 12 ¥ B APYINX CEKIHAX A0MA, MOKHO IPHHATEH B COOTBETCTBHHE C PACIETOM
Tpersero croAara. Ho ecxm oTBETBIGHMA rasompPoOBOAOB OT IPYTHX CTOAKOB CYIe-
CTBEHHO OTIHIAIOTCA [JIHHAMA M PACXOfaMu ra3a B HUX OT PACCIATAHHOTO CTOAKA,
TO HE0OXOAMMO IPOBECTH pPACIET KAMIOro CTOAKA.
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Ta6anma X1.4
I'mapasadvecknii pacier a0OHEHTCKOro OTBETBICHHA H BHYTDL

G DOKBHBa~
H -
Pacuer- |VcaoBHEIE gggfgaa; “ggg&%' nﬁ?{:‘l:; Eelgga?a
¥aacrox pggr%n ﬁ:&?& yléggrl:(aa  romna MoCTaNE | MOUTHHX ngf.gg;, M
rasa, w*/1 MM b ;?.S 1,pm c;;arxx&o;;- Bﬁggln}%'l:ﬂn; (141520
=3 (L ks 2B)
-2 2,9 20 2,4 0,56 7,5 4,20 6,60
2-3 3,0 20 4,4 0,56 3,3 1,85 6,25
34 3,8 20 3,0 0,51 1,0 0,51 3,51
4§ 4,3 20 3,0 0,52 1,0 0,52 3,52
§—8 5,1 20 0,9 0,54 3,3 1,78 2,68
6—7 7,9 25 12,7 0,73 3,6 2,63 15,33
7—8 10,3 25 0,5 1,01 1,0 1,01 1,51
8—9 12,5 32 7,4 1,47 3,2 3,74 11,14

Vitoro B a0OHEATCKOM OTBETBIGHNM ¥ BHYTPHIOMOBOM TIa30mpOBOfle PacCcMaTpH
# TpyGax W apMatype IasoBoil mAMTH — 5, BOHOHarpesatesns — 10 xro/m?. Ofmas
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AOMOBOrO rasompOBONR

Vaeabnana IIoTepn
n;‘,?;g,‘,’,’fﬁ, H;‘?‘i;ﬁ‘,’"’;' MeCTHEE CONDOTEBJIEHAA M UX KovddmumenTHn
Kre/m? MM BOH. CT.

0,33 2,18 JBa yroipHEKA; {=21:2=4,2

IIpoGoumsiit Kpam; [ = 2,0

Otsom 90°; £=10,3

Tpoiiark mpoxomsol; { = 1,0

It=15

0,36 2,25 Tpoiiamk mpoxomsoir; { = 1,0

IIpoGounrii Kpam; =20

Otsop 90°% t=10,3

=233

0,64 2.95 Tpoiiamk npoxonmoit; { = 1,0

0,80 585 TpoiEmk mpoxomEoit; ¢ = 1,0

1,10 2,94 Tpoitamk npoxopmoii; { = 1,0

ITpoGounmiit Kpaw; £=2,0

Otsont 90% =103

2t=33

0,77 14,80 TpoitErk mpoxopso#; § = 1,0
’ HdBa orsoga 90° = 0:3-2 = 0,6

Mpo6ounstit kpaw; =20

3¢ = 3,6

1,56 2,36 Tpoitamk mpoxoagolt; £ = 1,0

1,15 12,82 NpoGoumsst xpam; = 2,0
Yernpe otBoma 90°% [ = 0,3-4 = 1,2

39,42 L =42

BAeMOii ceknud T0Ma MOTepH AABJEHAS COCTABAAIT 39,42 krc/em?. TloTepu gaBieRds
Dotepa papnemua 39,42 + 5 -+ 10 = 54,42 krc/m2.
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§ XI1.7. MonTa:x, mCOBITAHHA H NPHEMEA
B SKCINIyATAIHIO BHYTPHZOMOBBIX
TA301POBOJIOB

MoETax BEYTPEIOMOBHX Ta30IPOEO0B OCYMECTBIAETCA HA OCHO-
BAHWM IPOEKTHO-TEXHAYECKOH moxyMmeHTanud. Bo BHOBB CTpOAMMXCH
3MaHEAX B NEeIAX COKPAIEHHS IPOAONKHUTEIBHOCTA ¥ CTOHMOCTH
CTPOHTENLCTBA OH NOJKEH OIPOBOAMTHCA HHALYCTPUAIBHEIME METONAMHE.
T'pymma moproroexm mpomapopcTtea (TIIIl) cmemmammsuposanuoit
CTPOUTEJIHLHO-MOHTAKHON OPraHM3aqUd TOCTE O3HAKOMIEHHS C IpO-
eKTOM HPOBOJET HATYPHEE 3aMEPH, HA OCHOBAHHM KOTOPHIX paspa-
GaThBaET MOHTAKHEIA IPOEKT MM KaK MUHEMYM 3CKM3 CXEMH raso-
cHabKeHnA ¢ TOYHEIM Pa3MeNeHAeM ra30BHIX HPHOOPOE W yKa3aHHEeM
CTPOHTENBHHX JJIMH BBONOB, CTOAKOB U Pa3BOJAMYUX Ta30mPOBOJOE.

Ilo MOHTaKHOMY IPOEKTY B HEHTPAIBHHX 3ar0TOBHTEIBHBIX Ma-
crepckax (LI3M) memaioT MOHTa;KHBE 3aTOTOBKE y3JOB ra3opoil ceTm.
Ilpu roroBrOCTH 00BEKTA MO MOHTAM BHIIOIHAIOT MOATOTOBUATENIBHEIE
paboTH, JOCTABIAIT TPYOHEE BaroTOBKHM ¥ Ta30BhHE HPUOOPH. 3aTeM
COenMaIusHPOBAHHAA MOHTAKHAA Opurajma oCymecTBASET Ha MeCcTe
MOHTaRHO-c60podHse paboTH ¢ IPUMEHEHWEM Tras0oBOH CBApKE o
OTPAHUYEHHOTO INCIA Pe3bOOBHX COSMHEHAN B COOTBETCTBUA ¢ IPOEK-
ToM, HopMamm CHull, mpasmaamm Ge3omacHOCTH B Ta3oBOM XO3AH-
CTBé W Ipu COOMIONEHUE NPOTHBOMOMKAPHHEIX W CAHUTAPHHX Tpe6o-
BaHWI.

Ha saxomHuenHEIe MOHTaMKHO-COOpOYHBIe pPAGOTEHL COCTABIAETCA
HCIOOMHATENBHO-TOXHUIECKAA NOKYMEHTANUA, M Ta30IPOBON IPeNbaB-
JAseTCA K OPOBefeHnI0 HenpTanuii. Ilpu sT1om necosrragnsa aGoHEETCKOTO
OTBETBIEHUS IPOM3BOMAATCA IO HOPMaM WMCHHTAHWA HAPYKHEX pac-
IIPeeJATEeNBHEX Ia300pPOBOIOB, npueedeHHEM B 1X ri. Ucnomramua
BHYTPeHHHEX Ta30IPOBONOB HHA3KOTO MABICHHA KUIHX H 00IMECTBEH-
HHX 37aHAR W KOMMYHAJIBHO-OHTOBHX OGBEKTOB TIPOWIBOIATCS
CTPOWTENIBHO-MOHTA/KHON opranmsanueil ¢ ydacTmem TpeNCTaBUTENSA
roprasa. Ilepef mcOHTAaHWAMA Ta30OPOBOJ IPOAYBAETCA BO3LYXOM
A7 OYHCTKHU OT 3aCOPEHHH, a 3aTéM HCIOETHBAETCSA TAKIKEe BOBIYXOM:

— Ha NPOYHOCTH AaBjieHmeM 1 Krc/cM2? Ha y9acTKe OT OTKIIYAIO-
IEero yCTPOHCTBA HA BBOME A0 KPaHOB HA IOIBOJKAX K TA30BHM HpH-
6opam;

— Ha maotHOCTh mapideHmeM 900 MM BOA. CT. ¢ HMOIKJIIOUYeHHBIMHA
rasoBEIME OPACOPaMH.

Tagomporoy cumTaercsa BEEEP/RABUIAM HCIHTAHHE HAa IJIOTHOCTD,
eCIiWl mafieHve TaBIeHUA B HOM 3a O MUH He mpeswimiaer 20 MM BoJ. CT.
Pesyaprate mcunrammit ogopmuaaorca akramu. Ilo oxomwanmm memsi-
TaHHHA Ta30IPOBON OKPAIIMBAETCA MACIAHON KPacKoO# Ion IBET CTEH
¥ MaHeJeH.

Ipwem B sxcmayaTanmio 3aKOHYEHHOTO MOHTAMKOM BHYTPHIOMO-
BOro Ta30IPOBOMIA OCYINECTBIAETCA JPHEMOYHON KOMHECCHeH Ion
mpeacenaTelbCTBOM IPeACTABATEAS 3aKasuiMKa. B cocTaB KOMHCCHE
BXOJAT OPECTABHTEIN CTPORTEABHO-MOHTIRHON M SKCIITyaTamuOHHOM
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oprammsanuit (roprasa m nap.). Homuccma nmposepsier mpoexTHyIO 7
HCIOJNHATENBAYI0 NOKYMEHTANUIO H OCMATPHBAaeT BCI0 CMOHTHPOBAH-
HYI0 Ta30BYI0 CHCTeMY ¢ TeJibi0 OIpejeleHHsA KAaueCTBA MOHTAMKA H
COOTBETCTBHSA CHCTEMHl NPOEKTY H TPeOOBaHWMAM JeHCTBYIOMHUX HOPM
u mpaeui. OcoGoe mEMMamme yexseTcs IIPOBEPKE COOTBETCTBUA
MPOEKTY [JHMOXOM0OB W BeHTHAANUOHHHX KaHajoe. Ilpm oTcyrerBmm
HEJONeJIOK M 3aMeYaHHi NpPHeMOYHAS KOMHCCHA O(QOpMIAAET AaKT
IPHEeMKH Ta30BOTO 00OpymoBaHHA AOMA, ABIAMEUACA paspemeHHeM
HA BBOJ 00BEKTA B SKCILIYATATIHIO.

Ha ocHoBaEME akTa mpmeMKH cHenuajbHAas GPHrafa roprasa ocy-
IecTBAAEeT BPE3KY B HeACTBYIOMEN rasompoBoy aGOHEHTCKOTO OTBET-
BJICHHS, TMPeJBAPUTEIFHEO OTKIIOUMB ero sarmymioi. Ilyck rasa so
BHOBb CMOHTHDPOBAHHYI0 Ta30BYI CeTh IPOUBBOIMICA OpHragoit
cilecapeil Toprasa HOj PYKOBOACTBOM HHMKeHepa miam Macrepa. Ilepen
BHIXOJIOM Ha O0BEKT PYKOBOJUTENb OPHMTajH MOJYyYaeT MCHOIHHTEIb-
HEIe IePTe/KE Ta300POBONOB I0OMA, AKT HPHEMOYHON KOMECCHAN B HAPAL,
Ha IPOM3BOACTBO razoomacHEX paGor. llocae mmcTpyxTaska Ha pabo-
geM MecTe IYCKOBas OpHUrafa OoCMATPHBAET Ta3omPOBOIEI, IpPOBepHeT
HCIPABHOCTh apMATYPH M Ta30BHX OPHOOPOB W TPOUSBOAUT KOH-
TPOJBHYI0 OIPECCOBKY BO3IYXOM: JBOPOBHX TI'a30IpPOBOJOB — JAaB-
aenuem 2000 MM Boj. cT. (majeEHe AABJICHHUA HE TOJKHO IPEBHIIATH
10 MM BoOg. cT. 3a 1 9), BHYTPHAOMOBHX Ta30OPOBOAOE — [ABJICHHEEM
400 MM BOm. cr. (momycTmmoe majmeHue maBienus He Gomee 20 MM
BOZX. CT. 3a D MHH),

Ilpu ynosieTBOpUTEABEEX Pe3yIbTATAX KOHTPOILHON OmpeccOBKH
CHAMAeTCA 3aTIymMKa Ha a0OHEHTCKOM OTBETBJICHHN M TA30IPOBOIH
IPOAYBAOTCA ra3oM [0 BHITECHOHHSA M3 HUX Bcero poaayxa. CHagana
IPONYBAOT ABOPOBOH Ta30IpoOBOj] Iepe3 BBOM, Hamfosee yIaJeHHBIR
07 TOYKH MOAKNIOYOHHA aGOHEHTCKOTO OTBETBICHHA. 3aTeM IPOAY-
BAlOT CTOSIKA ¥ BHYTPHKBADTHDPHEIC pPAa3BOJKY, IPHCOSIWHEHHEE
K KKJOMY BBOAY, HaumHAS ¢ HamboJiee yHAJCHHRX BBOJA W CTOMAKA.
Brunyck Ta30oBo3mymHOM CcMecH ®3 MHpPOAYBAeMHX Ta30IPOBOIOB
B arMocepy OCYMECTBAAETCA € IOMOMBI0 PE3MHOBOTO NLIAHTA
mumamerpom 8—10 MM, HmpHCOeqHHEAEMOro K paMme HWIK K TOpeIke
ra3oBofl IVIATHL W BEBOJUMOLO HADYKY Yepe3 (QOPTOUKY HIWM OKHO.
Ilpm mpopyBke ydacTxa rasompoBOfa K Ta30BOMY BOJOHATPEBATEIIO
OIIanT OpECOefHHAECTCA depes Tpoitnmk mepen Omok-wpanoMm. Oxon-
YaHEWe OPOAYBKH OIpeje/IAeTcd IyTeM aHaAm3a OT6HpaeMHX IIPol,
OPH 5TOM COpep:KaHMe KHCJIOPOJA B rase He NOJLKHO mpessmars 1%,
a cropaHme Ipo0H rasa AOJIMKHO IPOUCXOINTH CIOKOHO, 663 XIOIKOB.

Ilocme umpomyskm myckoBasi GpHraga OOMELIMBAHMEM NIPOBEPsET
WIOTEOCTh COETMHCHHEN ra30mPOBONOB, aPMATyphH H Ta30BHX Ipu6O-
POB, OIPOM3BOAAT PETyNUPOBKY TOPETOK, IpOBepPsieT paboTy rasoBHX
upu6opoB, mOJ PACOECKY MHCTPYKTHDPYET JKUIBNOB O IpaBHIax
IONB30BAHEA Ta30BLHIMU HNpHOOpPAME W BPYYaeT MM IIACIOPT HA yCTa-
HOBJIEHHOE Ta30BOe 0G0PYIOBAHME ¢ MHCTPYKOHWe# NoJIb30BaHUA UM,
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Inasa XII

['azocHaOsKeHme TPOMBIIIIIEHHEIX
OpeJupHAATHU W KOTeJbHBIX

§ XII.1. YerpoiicTBO ra3ompoBojioB

IlpoMermaennse TpesupuATHA CHAGMKAIOT rasoM, Kax IpaBuio,
II0 CHCTEeMAaM PacUpeNesuTEeIBHEX Ta30IpPOBONOB BEHICOKOTO HIM CpEf-
HeTo manieHuA. IIpm Manapx pacxopax rasa, He HaPpymMAOIIUX PeRAM
rasocHaGmeHEsa OHTOBEX moTpebmresneil, BO3MOKHO HOAKIIOYCHHE
npefupHEATHA K rasonmpoBofaM HHM3KOro pnaBieEmsa. (ChcreMa raso-
cHa0HeHNs OPeIpHATHA COCTONT M3 BBOJA HA TEPPUTOPHIO, MEMKIEe-
X0BHX rasonposonos, I'PII m TPY = BEYTpHOEXOBHX Ta30mpPOBOAOSB.
Beoxg 00nYHO 7#edal0T HON3eMHBIM M DPa3MEINalT HA HeM IJaBHOe
OTKIIIOYA0IMee YeTpoiicTBo. MesKnexoBse ra30npoBOaL B 3aBECHMOCTH
0T IJIAHAPOBKY NPEAUPUATHAA, HACHIIOHHOCTH €T0 TEPPUTOPHH LOJ-
3eMHBIMA H HaJ3eMHBIMHA KOMMYHHKaOHAAMHA, cTeneHu ocymemloc'rn
rasa m paga gpyrux GaxTopoB MOTYT GHTH IOA36MHKMY, HAN3eMHEIMA
¥ cMemaERHEME. Ha NpegupHATHAX yame OTHAIT OpefNodYTeHWe HAap-
86MHOA TMPOKIATKE MEKIEeXOBHIX Ta30IPOBOJOB, TaK KaK OHH B 3TOM
cayuae He IOIBEPKEHH MOoA3eMHON Kopposud, 0ojee MOCTYIHH JIA
O0CMOTpa W PeMOHTa, MeHee OMACHH IPW yTegKaX raza H SKOHOMHIHEe
TON3EeMHKIX.

Ilogzemasie ra3o0npoBOAE TPOKIANBIBAIOT IO HOPMAM [IA yIHIHBIX
pacIpenelnTeIFHEX TasonpoBomoB. [anseMHE® TIa30mpOBOIE LIPO-
KIagHBal0T Ha OIMOpaX, 5CTaKkafaX, I0 OTHECTOHKMM HAPYRHHM cTe-
HaM ¥ NEePEeKPHTHAM 3JaHHE ¢ IPOM3BOACTBAMU HEWOKApPOOMACHOHR
KaTeropuu. BriCoTa IpOKJamgK¥M Ham3eMHHX Ta30IpPOBONOB [0 HH3A
TpyOH IPHHAMAeTCs, M, He MeHee: B MecTax Ipoxoja amomed — 2,2;
Ha ywacTkax 0es mpoesga TpamcmopTa H mpoxoxa iwopmeir — 0,6;
HaJ aBTOJOpOTaMd — 4,5; Haj TpPaMBAHHHEIMA OYTAME H KeJeSHHIMU
moporamm — 5,6—7,1. Tlox nmWEEAME BiIeKTpoNepenadd B 3aBHCH-
MOCTH 0T HAIPSIKEHHAS B HEX Ta30ldpPOBOJ UPORJIAagHBalOT HA pac-
crogEnsax oT 1 mo 6,5 M m 3azemusamoT.
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Ha bscrakagmax mim omopax momycTma COBMeCTHAasi TpOKIAKKa
rasonpoBofoB ¢ NPYrAMA TpyGompoBosamMu (A mapa, BOJH, BO3yXa,
KHCJIOPO/ia) NpH o0ecmeueHmH BO3MOKHOCTM OCMOTPA M PeMOHTa
Kampnoro us Tpybompoeonos. Ilpm coBMecTHONt TWpoKIamke Tpy6o-
IIPOBOAH aTPeCCHBHBIX MKHETKOCTeH MOMKHLI PACIIONAraThCA HA 3CTa-
Kagax HEKe TrasomposomoB Ha 250 mM. [lomyckaeTcs KpemyieHme
K Ta30ImpOBOfaM HHU3KOTO W CpPelHEro JaBIeHHWH NPYTHX TasoIdpoBo-
OB WIH TPy6ONPOBONOB, €CIH MO3BOJIAET HECymas COoCO0OHOCTH TPYG
W OmOPHEX Komcrpyrumit. Peromenpyemee CHull I1—T'.413--66
mpoJeTH MeAKNy omopamu mpuseneHsl B Taba. XII.1. Ilpm mepecede-
HHAAX HAA3eMHHX Ta30IPOBOJIOB C APYTAMH TPYGOIPOBOJAME pac-
CTOAHEE MeHIy HEME NPUAEMAIT: NPW JHAMETpe Fa3oIpoBOla [0
300 MM — me MeHee mmaMeTpa rasompososa, Ho me Menee 100 mm;
mpu guamerpe raszomposona ceeime 300 mm — me memee 300 M.

Tabamma XII1

JomyeTHMEIE MaKCHMAJBLHEIC HPOJETHI MEKAY oIopaMm
CTaAbHBIX Ta3ompoBOLIOB, M

N IIo YCIOBEAM IPOYHOCTH nonggﬂggﬁggeng?&;‘ga
. AHAMETD
;31?5?13;%’;&‘ Ges ydeTa ¢ yuerom ,‘fn‘{x‘l‘,ﬁ%ﬁ,_ Hem30nupo- | M30IMPO-
CTeHKHW, MM | BHOAjeHHA | BHTaNeHdA GECHOTO BaHHOTO BAHHOTO
onop onop enuTanma | TA30IDOBORa | rasompooma
25% 2,5 5,5 4,0 5,5 3,0 1,3
57%3,0 9,0 6,5 9,0 5,0 2,7
89 3,5 12,0 8,5 12,0 6,5 4,0
108x 4,0 14,0 10,0 14,0 7,0 4.5
159% 4,5 17,0 12,0 17,0 10,0 7,0
219x% 6,0 20,0 13,5 20,0 12,0 9,5
325% 6,0 26,0 19,0 26,0 16,5 13,5
426x%6,0 28,0 20,0 26,0 20,5 17,0
530X 6,0 31,0 22,0 26,0 24,0 20,0
720% 17,0 35,0 25,0 28,0 31,0 25,5

1o cremam 3ganmii ra30mpPOBOAH TPOKIANEBAIOT HA KPOHIITEHHAX,
a 00 MepexpHTHAM — HA omopax BHcorolo me Menee 0,5 M. Hommen-
CaIEs TeMIepaTypHHX Aedopmanmii Hag3eMHEHX TazoHEPOBOJOB obec-
TeYrdBaeTCA OTBOJAME W IMOBOPOTAMH WX B FOPH30HTAJIBLHOW A BePTH-
KalbHOH IIOCKOCTAX, A OpPA Heo0XO0JUMOCTH — JIHHBOBHIMH WK
II-06pasEsMa kommencatopamu. YacTb OIOP JeTAI0T HEIOIBHKHEIME
(MepTBEIME), a ocTANBHEE — CKOAB3AMEMHA. OTBONE Ta30IPOBOJIOB
mmamerpoM mo 100 MM pgenafoT rEYTHMHE WM MTAMIOBAHHEIMEH, a OPH
6orpmmx pEmaMeTpax — CBaPHHIMA.

Hapzemusie razompoBossl BIaKHOTO Ta3a IPOKIANEBAIT ¢ YKIO-
HoM He meHee 0,003, a B HWKHEX TOYKAX MOHTHPYIOT ApeHaMHBIE
WTYuepH; OpH HeoOXOAUMOCTH TakWe Ta30MPOBOAH YTEINANT.

a2 BCeX OTBETBJEHHAX K [eXaM YCTaHABIMBAIOT OTKIYAMINHAE
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yeTpoiicTBa, a Ha BBOJAX B eXa MOHTHPYIOT IPOAYBOYHEIE JIHHUM JIJIA
BHITECHEHHS BO3AyXa H3 Ta30IpoBoja OPU HepBHIHOM IIyCKe Tasa.
Hura sammrs or KOPPOSHE HaJq3eMHEE TI'a30mPOBOJIH OKPAMIHUBAIOT
MACJHAHOK Kpackoil 3a fABa pa3sa.

BryTpunexossie Ta30IPOBOAE IPOKIANHBAIT OTKPHTO H KpPEIAT
K CTeHaM, KOJIOHHAM, HEPeXKPHTHAM BNAHAA W K KapKacaM Traso-
TOTpe6NAImAX arperaToB ¢ IIOMOIMBI0 KPOHMTeHHOB, KPIOKOB WK
nofiBecox (HA BHCOTe He MeHee 2,2 M B MecTaxX IPOXOxa Jopeii).
Ilpu npoxrragke rasompoBOga HaPaJIENBHO 3JIeKTPOKRaGen0 paccTos-
Hile Me;KIy HAME BHIep:KHABaeTcs He MeHee 250, a Ipu nepeceIeHEAX —
He meHee 100 Mm.

OTRII09aoIEe YCTPOHCTBA MOMKHE OHTH YCTAHOBJEHR HA BBOJE
ra3ompoBOjia B IEX, HA BCEX OTBOAX OT HEeXOBOT0 KOJIIEKTOPA K Tra3o-
moTpe6aAomEM arperataM ® Imepen ropelxaMu arperaros. [as mpo-
NYBKE BHYTPHIEXOBHX TasONpPOBOM0B HA KOHMNEBHX HX YIaCTKAX
IpegyCMAaTPUBAIOTCA IPOJYBOYHHE TA30MPOBOAH AMAMETPOM He Me-
gee 19 MM ¢ BaTOPHHEIME YCTPOWCTBAMM, BHIBOMUMEE BHE 3MaHUA HA
BEHICOTY He MeHee 1 M Bmme Kapumsa wpmmu. Ilpogymoumsre raso-
OPOBOJE IPEeAyCMATPWBAIOTCA TAKKe HAa OTBOJAX K arperaraM IOcie
OTKJIIOYAIOMeEro ycTpoiicTea Ha arperar. OxpamuBaioT BHYTPHOEXO-
BEHE Ta30IIPOBOAL B CBETIA0-KOPHYHEBHIA I[BET.

§ XII.2. Cxempl raszocmaO:kennms

T'azocHabXeAre OPOMHILIEHHHX X KOMMYHAJILHHX IIpeIIpHAATAR
O0BYHO OCYIECTBAAIOT IO TYOWKOBHIM CeTAM, PA3IAIAOIIAMCS IAC-
moM, THOOM H Mectopacuonoxernnem I'PII mw TPY, a raxme meromom
TPORIAMKY TA30IPOBONOB U MaBJeHWAMHE B HuX. J1a rasocHal:xeHns
KPYIHHX OPefIpHATAR HHOTIA IPAMEHAIOT KOJIbHEBHE CXEMHI ¢ OMHAM
WA [JIA HaJesKHOCTH C JBYMSA CaMOCTOATEIbHKMEA BROfaMu. Ha BHGOD
KOHKDETHO# cXeMH TrazocHA(KeHHA BINAIOT DACXOK H peRHM IO-
TpebleEnsa rasa nexaMu, XxapakTepUCTHKA Ta30T0PENIOTHHX yCTPOHCTB
M TEINIOBHX arperaTtos, TePPHTOPHAILHOE pACIONOMKEHHE IEeXOB,
y106¢TBO 06CIYRUBAHAA CeTH U TeXHUKO-9KOHOMATECKEE TOKA3ATEIN.

TasoBre ceru HeGOJBMNX NPOMHIUICHEHX IPeupuUATHE, ©oj-
RII0YFaeMEe K pacIpefelnTeJbHEM TIa30IPOBOIAM CpPeIHer0 WK
BHICOKOTO HaBleHwit, o0maHO0 obGopymywor ogemMm I'PII (pme. XII.1).
B TPII npomseonaTcsa yder pacxofa rasa M CHIGKEHHE ero JaBJICHHS
a0 cpenmero, mHeoGxommmoro mexaMm MNe 1, 2 m woremsmoir. ITomaua
rasa NOHWKEHHOTO CPegHere [AABJCHOSA, He0OXOJMMOTO B COOTBET-
CTBHH C TeXHOJOTHYECKAMH TpPeGOBaHHAMHE A Topelok mexa No 4,
obecreumBaerca I'PY, pasmememmoli ® mpmerpoitke »TOro mexa.
CrumixeHne [aBleHHA Ta3a [0 HUBKOTO OCYMECTBISETCA BO BHYTPH-
nexosoit I'PY nexa Ne 3 w B mxaduoit TPV (IIIM) cromosoit. Ilpo-
nyBKa oTBOfOB K mexaM N¢ 1, 2 m KoTelbHOH OCymecTBIAETCA depe3s
OpOMyBOYHEIE TPYOOIPOBOAK 6, CMOHTHPOBAHHLE HA BBONAX, 4 B Ie-
xax N0 3, 4 m croJoBOMi [AA 9TOH Meanm HCHOOIB3YIOTCA IPOXYBOTHEIE
tpyGonposonsr I'PY. Takasa cxema mpmemiema [ NpeIIpUATHI
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¢ KOMOAKTHEIM TePPHTODHAIBHHM DPACIHOIO0KEeHNEM TEXO0B, pPacXomy-
omux HeGoIbIINe KOJAWYecTBa rasa.

T'asosbie cerm Gollee KpymHHX HPeAUPHATHR C HEOOXO0AUMOCTHIO
NCTIOTH30BAHMA B IEXaX rasa CpPeJHEr0 M BEHICOKOTO NABIeHWH mop-

€
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Puc. X1I1.1. Cxema rasocHa(enMs npegupuatisa ¢ neHrpaabBEuiM I'PII cpen-
HEro KOHEYHOro [JaBJIeHHA.

yex ¥3

» > 3xrefem?

70605

0,

1 — pacnpefeNnTeNbHBI Ta30NpPOBON; 2 — OTRJIOYaoniee YCTPO#CTBO B KoNofle; 3 — KoOH-

HeHCATOCOODHMK; 4 — IeHTpadbuuiii I'PII ¢ y3lloM 3aMepa pacxofia rasa; § — mMTYIep C Kpa-

HOM [JIA oT06opa npol; 6 — IpPOAYBOYHEIA TPYOONPORON; Iex0oBHe I'PY: 7 — HASKOTO KOHe9-
HOTO [aBJieHHA, 8§ — CpedHero KOHeYHOTO AABJeHMA, 9 — mKapHad TPY.

Yex N1 l
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——
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Lex N4 éamwj “_f
—————— §

omensHas

monobas

7

Pmc. XI1I.2. Cxema razocHaf:keHdsa upegupuatasa ¢ nestpainbEeiM ['PII Brco-
KOr0 W cpenHero KOHEYHHIX [(aBjieHUH.

1 — oTHRIIOGaloNee yCTPOHRCTRO B KojoAle, 2 — meHTpanbHu I'PII; 3 — mTynep ¢ KpaHoM

mas orGopa npob; 4 — NpoRyBOYHNH TpybGomposon; 5 — muadHag I'PY; ra3onpoBofb: 6 —
BEICOKOTO, 7 — CpefHero HNaBJeHHA.

RINYA0T K PacupefeiuTeIbHEM IasomMpPORONAM BRICOKOTO HABIEHHA.
B eToM cimyuae MosKHO NPHMEHHTH cXeMy, HOROOHYI0 IpHBEEHHOI
Ha puc. XI11.2. B wenrpansaoM I'PII ocymecTeiasierca 3amMep pacxopa
rasa m PeIynupoOBaHHE ero 70 BeJIMYWHE BHICOKOTO /IABIeHMH, HEOO-
Xoaumoro nis nexos M 1 m 2, 1 10 cpegHero naBjeHus, HEOOXOAMOTO
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1A octadbEmx nexoB. Cromomas oGecmeumBaeTcs rasoM HH3KOTO
maBieHEs depes mragryo I'PY. B mexax ¢ Gompmmm pacxomoM rasa
PeKOMEHIyeTcA YCTAHOBHTD Y3IH ydeTa PacXofa rasa A KOHTPOIS
33 DKOHOMHYHOCTHIO €r0 HCI0Jb30BaHUA. IIpu GoapmoM KOJIMIecTBE
HeX0B W NPH 3HATATENBHOM yRATeHHOCTH HX 0T meHTpaabHOro I'PII
nellecoo6pasHo B HEKOTODHX TeXaX mMeTh MecTHHe I'PY, obecmedm-
BalOImue CTaGEABHOCTH JIABJACHHA rasa Iepel ropejKaMd TEIIOBHX

Puc. XII.3. CxeMa BHYTPHIEXOBOFO Ta30mpOBOJA ¢ Y3J0M 3aMepa pacxoypa rasa.

1 — OTHIIOYAIee YCTPOMCTBO Ha BBOHE Ta30IPOBOLA B IieX; 2 — MAHOMETp; 3 — 00BORHOM
Tas30MpPOBOJ CYETYHKA; 4 — ra30BHII C4eTIUR; 5 — OTHIIOYAOIIME YCTpoiieTBa Ha OTBETBJE-
HHMAX K arperatam; 6 — TPyGompoBoy G6e30macHOCTH; 7 — TOPeNKa; OTHIIYAI(Ue yCTpoit-
cTBa; 8 — pabovee, 9 — KOHTPONBHOoe; 10 — MTYUEP C KpaHoM pgiaA orfopa mpol; 11 —
OpoAyBouHEE TpyOompoBox;, 12 — mexoBoil pachpefenuTenbHHE rasonpoBon; I3 — raso-
norpeOnAlomuit arperar; 14 — NeDeHOCHH 3amajbHHK.
arperaros. B ]IO):LOGHLIX cxeMax Tra3ocHa0KeHHmsa 3a cuer oogadu
K YyaaJeHHBIM HexaM 0OJBIIAX KOJHYEeCTB Tasza IIo rasonpoBogam
BBICOKOTO H CpejHero ,I[aB.TIeHI/If[ 3HAQYUTEJBbHO YMEHBINAETCA MeTak-
J0eMKOCTh razoBoil cetu. Brifop HamGollee PanMOHANBHOR CXEMEI
rasocHabxeHus OpeupuaATHA B KaKOIOM KOHKDETHOM ciayvae Ipo-
H3BOJUTCsA Ha OCHOBAHHUN TeXHUKO-DKOHOMHYECKOTO CpAaBHEHUA KOHKY-
peHTOC]IOCOﬁHLIX BapHaHTOB CETH.

Cxemsl BHYTPHUIEXOBBEIX Ta30IpPOBOI0B BeChbMa PAasJIMYHB, TaK KakK
3aBHCAT OT IJIAHUPOBKE 1ieXa, pasMemeHusa I‘aBOHOTpeﬁJIHIODIHX
arperaTos, THIA TOPEJOK M aBTOMATHYECHKHX YCTpOﬁCTB Ha arpera-
TaxX, HAJIWMYAA DOAKP3HOBHIX ny'_reﬁ uT. IO BBK,I[y OTCYTCTBUA ocoboit
neo6xo,zmMocm KOJbIEeBaHUA BHYTPHIOEXOBEHE Ta30mpOBOALI dalle
BCET0 DIPOKJANBIBAIOT B BHAE OTHAEIBHBIX TYIUKOBBIX OTBeTBJACHUH
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(puc. XII.3). O6mum TpeGoBaHmeM K CXeMaM BHYTPHIEXOBHX Ia30-
OPOBONOB ABJIACTCA YCTAHOBHA OTKIIYAOIMEro yCTpolicTBa m mowa-
3HIBAIOMET0 MAHOMETPa Ha BBOJE Fas0IpoOBOMA B UEX, TIABHLIX OTKI0O-
Ya0IMNUX YCTPOHCTE — HA OTBETBJICHWAX TIasOmpPOBONA K arperaram,
IPOAYBOYHOTO TPYOOOPOBOKA — B KOHNE [EXOBOTO Ta30IpoBoma
H OTRINYAIOMEX YCTPORCTB — HA OOJBMMX IO IPOTAMEEHOCTH OT-
BeTBJICHHUAX TA30IPOBONOB K TPYIIe arperaros.

Ilpn Goapmmx pacxopmax rasa qia obecredeHHA CTaOWIBHOCTH €ro
NaBIEHHES nepef TopelKaMu arperaToR menecoo0pasHO Ha BBOJE B TieX
pasmemars I'PY, a muA KOHTPOJAsA 3a SKOHOMHYHOCTBHI0 MCIOJB30BA-
HHAS I'a33 YCTAHABJIHBATH Ta30BHH cueTanx (cm. pme. X11.3). Hannunme
B cXeMe 00BABKHA TPYGOIPOBONOB 0E30MAaCHOCTH 6 CHUIKAET OHACHOCTH
3ara3o0BaHMsA TOIOK HepaboTaiommx arperatos. Ilpomysoumsie Tpy6o-
OPOBOJE OT ra3oIpPOBOOE C OQUHAKOBLIM JaBJCHHEM MOKHO 00DBemd-
HATH HA ONHY «CBEYY», BHBOAMMYIO Ha KpHUIY 3maHmsA, Ha 1 M BEIOe
KapH®Wsa KpemE. Tawike momyckaercsa o0benmHeHHe TPyGODPOBOROB
6e30MIaCHOCTH OT TA30IPOBO/OE ¢ ONHHAKOBEIM pabieHmem. OGbemu-

HeHHWe jKe TPYOOIPOBONOE Ge3omacHOCTH € LPOAYBOYHEIMEH — HEJO0-
OYCTUMO.

§ XII.3. TpeboBanma Kk MOMEIEHHAM, KOTIAM

H arperataM rasuHUIUPyeMbIX KOTEIbHBIX
H NEX0B

B momemeHmAX NWPOMBBONCTBEHHHEIX HMEXOB M KOTEJIHHBIX, pazMe-
HIPHAKX B OTHENBHHX B3JAHUAX, pazpemiaeTci HPORIATKa Tazompo-
BOMIOB ¢ pasieHmeM mo 6 wrc/cm?. Ilpm TexmomormueckoR HeoGxomm-
MOCTH AONYCKAeTCsA B HeXaX YCTPOMCTBO Tra30mpPOBONOB € [aBJICHUEM
BEIIe 6 Krc/cM2.

Ocpemenne IOMEIMEHHR C Tasu@UUEDPYEeMBIMHA KOTIaMH, HMeYaMu
W ApPYTEME arperaTaMm fAO0/KHO OHTH eCTeCTBEHHOE B JHEBHOE H
3JeKTPHIECKOe B HOTHOE BPeMs. YCTPOHCTBO 060MX BUIOB OCBEIIOHES
MOJKHO co0TBercTBOBATh TpeGosanmam CHwull m mpasmn Toccrpos
CCCP npmMeHATENBHO K PAa3MEMEHHOMY B IIOMEIIEHUAX IPOH3BO/ICTRY .
B wactHOCTH, A/ KOTEIBHEIX CyMMapHas IJIOMANb OCTEKNEHHHX
IPOeMOB H CBETOBHX (oHaped, ABIAMMAACHA OTHOBPEMEHHO M B3PHIB-
HOM mIOmAapmbio, HOKHA OBHTh me Menee 30% mmomanmm ofmHOR m3
HamOONBLIIEX HAPY;KHHX CTeH. B cymecTByomumx 3manmsx, Tae 3To
yeaosne He 06ecleunmBaeTcsa, PasMepPH OKOHHBEIX HPOEMOB M CBETOBBIX
donapeit MOMMHE GHTH MAKCHMANBHHIMH, MCXONH M3 KOHCTPYKIUW
3pmaEmg. [nA ROTEIBHHX KpPoMe OOBYHOTO paGouero MOJIIKHO OBITH
aBapuUitHOe OCBelleEHme OT CAMOCTOATENLHHX WHCTOYHHKOB NHTAHUA,
HE3aBUCHMEIX OT HCTOYHHKOB HMUTAHWA 00mEH 5IeKTPOOCBETHUTEeIHHOM
ceTHm KoredbHOH. B KpaifimeM caywae mia KOTeNBHHIX ¢ ILIOIMAIBIO
mo 250 M2 B KadecTBe aBAPHHHOTO OCBENIEHUA MOTYT OBITH HCIIOJIB30-~
BAHH ITEePEHOCHHE (QoHapH.

Benrnaanua rasuduoupyeMeIX TPOH3BORCTBEHHBIX IEXOB H KO-
TeJBHBIX JOJHA COOTBETCTBOBATH TpeGosammam CHull m npasuix
Toccrposs CCCP no pasMemenHOMYy B HEX IPOM3BOJICTEY.
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Bomee ;xectrue TpeboBaHUA mPegBABILAIOTCA K IOMEIIEHHAM OTO-
MATeJIBHKX KOTEIBHHX, PA3MEIIEHHHX B RUJIHX MiIH OOIIECTBEHHHX
smanuax. Takwme KoTeJbHEE CHAOMKAOTCA TazoM ¢ HaBIeHHEM 0
3 urc/cm2. Ilomemmenume ROTENLHOH HOJIKHO OHTH HM30JHPOBAHO OT
IPYTHX moMelIeHHil HecTOPaeMHMH CTEHAMH W IepeKPHTHEM H HMeTs
BHICOTY He MeHee 2,4 M, a TakyKe CaMOCTOATEeNbHHIA BEIXOZ, C OTKDH-
BaJOMuMuCS HAPYXY [ABepAMu. lloMmMO ecTecTBeHHOT0 W 3JIEKTPH-
YeCKOF0 OCEOIMEeHNsA B HOPMAJAHPHOM HCIOJIHEHHH TAKWe KOTeJIbHEe
o6opynyloTcsd SIEKTPONAMIAMH BO B3PHBO3ANMUINEHHOM HCIOIHEHHN
¢ CaMOCTOATEIBHOM HNEKTPOMPOBONKON 1 BEIHECEHAKMH N3 TOMENICHUA
IIPBI[OXpaHHTeJIeM W BBIKJIXOYaATEAEM.

BerTunanus, ecrecTBeHHasaA WM OPHEYAUTENBHAS, NOJKHA 00ec-
TeunpBaTh He MeHee UeM TPeXKpPATHHI BO3nyXoo6MeH Ge3 ydueta BO3-
nyxa, Heo6XOMuMOro s TopeHUA rasa. IIpuroxk BO3KyXa, Kak mpa-
BUJIO, OCYINeCTBIAETCA 33 KOTJIaMH, a BHTAMKKA — W3 BEPXHe# 30HEHL.
Ilpr ucnons3oBaHAM NPAHYAUTETBHOH BEHTHIANMU BHTAKHEE BEeH-
TAAATOPH W AX DIACKTPOMOTOPH ¢ NYCKOBOE ammapaTypodl ROIMKHL
OHTH BO B3DHBO3AMMMIEHHOM HCIOIHEHWH.

B meuax, KOTJax W gpyrux arperatax OPUMeHMIOT M3TOTOBICHHHE
OO0 JeficTBYOIHAM HOPMaiAM WHJIA IO IPOEKTy Ta30BHe TOPeIKH,
ofecmeunBaroliue yCTOHYMBOCTh TOPEHHSA B IIpeelax Heo6XomuMmoro
peryampoBaEMs TEINOBOM HATpy3KHW arperara. [ad PosKHTa rope-
IOK W HabmromeHUs 32 WX paborTodl Ha QPOHTAIBHOM INWTE HIH ABEP-
[aX TONOK arperaTos Helai0T CMOTPOBHE OTBepCTUA C KPHIIKAMH,
eCJI¥ TaKHX OTBEDPCTHI He mMeeTCA B caMuX ropeakaX. Paccrosmme ot
BHCTYIANIIEX 9ACTeHl TOpeJOK HIM ApPMATYPHL arperara [0 CTeH,
KOJOHH MIN KAaKUX-THGO COOpy/KeHHmH MOIKHO OmTh He MeHee 1 M.

B Tomkax, rasoxomax m GopoBax HepaboTawmux arperaTtoB m3-3a
HEILUIOTHOCTH BAMOPHEIX YCTPOMCTB WM IPA HEIPABHABHOM DO3-
JKHTe TOPeJOK MOJKET CKONMTHCA B3DHIBOONACHAS TAa30BO3LyIIHAH
cMech, CIIocOOHAA B30PBATHCA OT BHECOHHA B TOOKY OTKDPEITOTO OTHA.
Ias mpenympeskmeHusi dToro B MmGepax KOTIAOB Aeal0T BeHTHISA-
MHOHHEE OTBEPCTHA guaMerpoM He MeHee 00 MM, a IISA YMEHBUICHMA
PA3PYMUTEILHOTO AeWCTBAS B3PHBA B BEPXHHUX YacTAX TOHOK, Taz0-
XO/0B W GOpPOBOB YCTaHABAWBAKIT MpPeJIOXPAHUTEIPHEE B3PHBHSEIE
Kiaamage. Ilpu wMCmOAB30BaHMM Taga ¢ OTHOCHTEIBHOU INIOTHOCTHIO
Onuskoit mam Goaemed 1,0 KIamads yCTaHABIWBAXOT B BEPXHHX H
HISKHUX 9acTAX TOIOK M Ta30XoI0B.

IIpenoxpaauTensrrii KIamag IpejcTaBIsgeT coboit mpubamxenHoe
K fopMe Kpyra WIHM KBajpaTa 0TBEPCTHE, IIOTHO 3aKPHIBAGMOE OTKH-
ABIBafomefics MPH B3DHBe YYTyHHOH KPHINIKOM, 3aKpeIIeHHO# ¢ mo-
MOmpBI0 TeTenb Ha Meranamueckoil pame (pme. XII.4). Bapusmoit
RIAHAH Mo;KeT OHTL BHIOJHEH B BHIe MeMODAHE W3 JHCTOBOTO acle-
cTa ToMmmHOM 2—3 MM, BakpemneHHOH B paMe m3 yroJKOB M Pasphi-
Bajomefica mp® B3PHBe, a Takke B BUAe acOecTOrJMHAHON IIHTHI,
apMOPOBAHHOR MeTajjmuecKoif CETKOH, cBoOogHo /exameii Hag
OTBepCTHEM WM 3aKpeIIeHHOW NeTIAMH B MeTaJ/IMYeCKOH pame.
Bo wus6emxanme TpasmMupopaHmsa JIofiell B3DHBHEE KJIAINAHE pasMe-
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alT B 0e30macHOM MecTe WM 060PYAYIOT 3aIUTHEIME KOMKYXaMA
NI WATKAMA.

Honmvectro, pasmemenme @ pasMepH B3PHBHEX KIANAHOB JJist
KOTII0B HapoOIpPOA3BOAATENbHOCTEIO A0 10 T/4 ompemensioTcs mpoekt-
HOX opraEmsamueidl. QOLYHO MIOMWANH OHOTO KIANAHA HPHEUMAETCA
me Memee 0,15—0,18 m2, Ha koTiax mapoumpoM3BOAUTEIBHOCTHIO 10
10 /9 cyMMapHas MI0mMALh B3PHBHEX KJFANaHOB MOJKHA COCTABIATEH
e meree 200 cm? Ba 1 M3 06beMa TONKH, Ta30x0ja
wnin 6opoBa. B KoTnax maponpon3BORHUTEIBEOCTHIO
or 10 mo 60 T/u o6mas mWIOmMAmh B3PHBHHX
KJIAmaHOB TONKY JOMKHEA OHTH He MeHee 0,2 M2.
Kpome ToTO, Ha mociiegHEM rasoxofie KOTjda HIH 5
nepe; BOJSHHIM 3KOHOMAali3epOM YCTaHABJIUBAETCS
He MeHEEe ABYX KJAIaHOB ¢ MAHUMAJIBLHOH cyMMap- 2
Hoii miomanso 0,4 M2, B BepTMRAIBHHEX IMIHH- 3
APHYECKUX KOTIAaX U B IPOMBIILIEHHHX arperartax N,
C OTBOJIOM UPOAYKTOB CTOPAHEA NOM 30HT B3PHIB-
Hple KJIANAHL HE YCTAHABJINBAIOT. N

Tasomorpebnsaiomue arperatsl [OMKHH OHTH Y P
ob6opymoaEn KU1l pns samepa jaBieHEuMs rasa /

y TOpeJOK Kaj;Kgoro arperata, faBieHWs BO3AyXa

B BO3[YXOBoJie ¥ TOPEIOK, Pa3pesReHHs B TOIKE
mrn Gopose fo mmGepa. Arperatsi, 0GOPYAOBAE- pyc. X 1.4, IIpeso-
HBIE TOPeIKAME C TO0jaueil BO3IYXa OT AYTHeBHX XPaERTETLHEH
YCTPOMCTB, MONKHLEI HMeTh OJOKWpYIOmEe YyCT- B3PHBHOH KjanaH.
podcTBA, O06ECIEUWBAIOINE ABTOMATHIECKOE OT- 1— agﬁe_ciwggﬁg xap-
KII09CHNE Ta3a OPU NAfeHWH [JaBICHWSA BO3AYXA nanh; 4 — orwuauan
HUKe yCTaHOBIeHHOTo mupemexa. Ha arperarax, nBepua!;ma;R; CTeRKa
AMEIOMWX JEMOCOCH, IPeyCMaTpPUBAaeTCsA OIOKM- ’
POBKa, OTRINYAMIAA NONAYy Trasa OpH OCTAHOBKE TEIMOCOCA.

Horenwbune arperaTh HO/KHH ObHITH 060pYAOBaHE aBTOMATHKOM,
IpeKpamamnmeil monauy rasa Ipu HeJOMyCTHMOM OTKJIOHEHHWH AaBje-
HEAA Ta3a OT 3aJaHHOT0, MOTACAHWY MIaMeHHA J060H M3 OCHOBHHX Io-
PeloK, HAPYIICHWN TATH, OPEKPANIEHNE TOJAYd BO3AYXa B OPEIKH
¢ npHEyAATeAbHOM monavell Bosmyxa. Heob6xomumocTh yeTaHOBRH
B3PHIBEHX IPEJOXPABNTENBEHX KIANAHOB ¥ CTENeHb aBTOMATH3ATUH
CHCTeMH Tra3oCHabKemuwda mededl, CymwmiI ¥ JPYIHX arperaToB ycTa-
HaBIWBAIOTCA MPOGKTHOHW OpraHUW3anuei.

ITomemenua rasudunEpPOBAHHKX IEXOB ¥ KOTEIBHEX [OJIKHLE
OHTH 06ecmeucHs CpeCTBAMy MOKAPOTYIIeHHS 10 HOPMaM MOKaPHOTO
HaN30pa.

§ XII.4. Ilpuvenenme razoBOoro TOILIMBA
B OPOMBINUIEHHBIX HevYax

IMlaporoe npuMerenne ra30B0ro TOMIEBA B MPOMBIIIEHEEKX HOIAX
IOBHIAET 3KOHOMIYHOCTH MX PabOTHl, MO3BOJISET COBEPMEHCTBOBATH
TeXHOJIOTHI0 TeILIOBEX OPONECCOB H OCYIMECTBAATh HX aBTOMATHIECKOE
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peryimpoeanue, ynpomaTrh o0CHy:;KWBaHWe mededl m yaydumarTh CaHH-
TapPHO-TUI'MEHAYECKWE YCAOBUA B NPOM3BOACTBEHHLIX NOMEmEHHZX.

Hasnauegme medueir TpeGyeT opraHEW3anud mepeja¥d Telda oOT
Ta30Boro (paxesa ¥ HPOAYKTOB I'OPEHNA HATPeBAGMEIM H3JEIUAM W Ma-
TepualaM pasjuIEHME cnocobamu. Ilepemaua Tenia MosKeT OCYIECT-
BIATBCA JyYeHCIYCKaHWEeM, KoHBeKImeim u Temaomepepaueir. Ilo
cmocofy NPUMEHSEMOro TemlooGMeHa M [oCTHraemMoil B pabodem
DPOCTPAHCTBe TEMIEPATYPH MeYM MOAPA3AeNA0T Ha TpH rpynnsl [13]:

1) BrcororeMueparypuse (pmme 1000° C), B woropeix mpeoGia-
[aeT mepefava TeIlla JIYyYeHCIYCKaHHEM;

2) cpemaeremuepartypHie (650—1000° C), B KoTopHX OfHOBpPEMEH-
HO C mepejaveil Tema JTyYeHCIyCKaHWeM UprobpeTraer 3HAJeHWe TeH-
Jomepenada KOHBOKIHeEH;

3) musroremueparyprmie (AmKe 650° C), B KoToprix mpeoGiagaer
mepejada TemyiIa KOHBEKITEH.

B BricoroTeMmepaTypHHX medax ras CiKUTaeTcs HEIOCpPeCTBEHHO
B paboueM mpocTpaHCTBE Heum, 4YTo oGecmedmWBaeT mepefatTy Temia
HAaTPeBaeMEIM WB[eNHaAM WIW MaTepwalaM B OCHOBHOM 3a CUeT Jyde-
HCOYCKAHWS OT (paKena ropelKu, PAacKAJIeHHHX NPOLYKTOB TODPEEH:
H OT HArpeTHIX NOBepXHOCTell KIajgKu, CTeH W CBOjA NeYd, ABIA-
0IMUXCA BTOPWIHEIME W3NyyaTedsaMu. B cpegHereMuepaTypHEHX IeYax
ras 4acTH9HO, 8 B HU3KOTeMNepaTyPHHX IedaX MONHOCTHI0 CHKHATAETCH
B OT/[elILHOM Kamepe cropamus (romke). Hampasisemmie B paGouymo
KaMeDy OPOTYKTH CropaEusd ¢ HeoOXomuMo# TeMIepaTypoil OMHIBAIOT
HarpeBaeMEe WU37elAd, NePeJaBasd WM TeIUI0 B OCHOBHOM 3a CHUeT
KOHBOKI[AN.

B GonpmmucTBE IPOMHIIIEHHKX HeTIed NPEMEHAWT NPAMOA (OT-
KDHTHHA) Harpes W3Jeauil WIA MAaTepuHalioB, IPH KOTOPOM IIPOMYKTHI
CTOPAaHHA HEMOCPEJCTBEHHO CONPHWKACAIOTCA ¢ HATPEBAGMEIME W3Je-
nuamu nan Matepratamu. Ho B page medeit, HaupumMep B TEpMAYECKEX,
IPAMEHAIOT KOCBEHHHI HarpeB, HpW KOTOPOM HAalDeBaeMHe W3MeIns
HIV Marepwal W30JHPOBAHET OT HPOAYKTOB CrOPAHWSA ¥ TEMIO WM
mepepnaercsa Uepes IPOoMeKYTOYHYI0 IOBEPXHOCTH HATPeBa, HAIPHMep
dgepe3 cTeHKH My(elsd, uepe3 pagnaruomusie Tpyos u 1. u. B orgens-
HHX Ie9aX Bo wW30eaHMe yrapa MeTalja 3a CYeT €ro OKHCIeHHS
OTKPHTHM DJaMeHeM NOPHEMEHSIOT 3amATHYH 0e30KHCIUTEeNBHYI0
cpegy, CO3IaBaeMyl WHEPTHHIM ra3oM B 3aKPHTOM Mydele uniIn
CHATaHENEM IPHPOJHOTro Ta3a B HEYM C HELOCTATKOM BO3AYXa.

ITo texHonOrmYecKkoMy Ha3HAWEHWI0 meYW MOT'YT OHTL: Harpesa-
TEABHEIMA (KY3HEeUHHMW), TEPMHUICCKWME (Iid 3aKalKW, OTIYCKA,
OTIKOTa), INABUJALHEIMM (MJd IJIABKH MeTAaJLIOB, CTeKaa), oOKMra-
TeJIBHEHMHE (1A obmura gapdopa, KupnuMda, W3BECTH), CYNIAIBHLIME
(1A CymKHM mecKa, JaKOKDPACOIHHIX MOKPHTHH) H Ap.

IIpm mepeBofie Ha rasoBoe TOMINBO NPOMHILICHHON medd Ompefe-
JeHHOT'0 HA3HAJEHNA clefyeT Opes/e BCero PeInTh BOIPOC O COXpa-
HOHAW WU YaCTEYHOM WM HOJNHOM W3MEHEHWV KOHCTPYKIHH IICYH.
3aTteM, WCXOJsA W3 YCIOBHM OopraEmsammu TpefyeMoro TemiooOMeHa,
Heo6X0EMO NPaBWIBHO BHGPATh THH, TEIIOBYI MOMEOCTL W KOJH-
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9eCTBO I'OpesoK, PamMoHaIbHO PAa3MECTHTh MX HA NEYH ¥ NPABMILHO
PAaCNoOJIOKATE ALMOOTBOAAMKE KAHANH C YIeTOM PAa3MEWEeHAA B NedH
MaTepHaloB, HOBEPranIuUXcA TELIOBOH ob6paboTke.

IIpu BriGope THIA ropedoK AJiA TEMJIOBOTO arperaTa CleAyeT yuu-
THBATh: €r0 HA3HAYeHHWE, TEXHOJOTHYEeCKHMA M TeIIOBOH pemmm
paboTH, KOHCTPYKIMIO B pa3MepPH TOMOYHOMR KaMepsl, PasMeph, Kou-
9eCTBO WM pasmemieHne oGpaGaTHBAaeMEIX W3JeNMH WM MaTepHalos,
[lABNICHA® ra3a B Ta30UPOBOJe, /ABICHHE B TOmOYHO# Kamepe, Heol-
XO[IMOCTh NPHBEYAUTEILHOM mOJaduM BO3JYyXa W €ro mojorpema, fua-
IIa30H PeryIMpPOBAHMA TEILIOBOM HArpy3KHW arperara M OTHEIBHEIX
rOpeloK, MOTPeGHOCTh B PE3ePBHOM TOILIMBE M Jp.

WnxexnuornLie ropeiiky cpegHEero AaBIeHAA OGKYIHO PCIOIB3YIOT
B He0OIbMNX KaMepHHX medax mupuao# no 0,8 mpm omHOpPAAHOM
n 1,5 M npm ABycTopoEEEeM pasMemeHun ropeior. Hememrecoo6pasuo
AX NPEMEHATHh B IedYaX ¢ NpoTuBojaBieHmeM Gosee 2—3 MM BOX. CT.

Topenrm ¢ upmmymmTenbHo# momadedl Bosfgyxa HAXOHAT Golee
IMAPOKOe IPUMEHEHWE B arperatax ap0oro HasHa4YeHWS, TaK Kak
paGoTaT HA HU3KOM U CpPelHEM AABJICHAN rasa u II03BOJAIT B Golee
MIHPOKAX mpefeiaX PerylmposaTh TemwloBoidl pesxmm arperata. Herme-
Jnecoo0pasHo IPUMEHATH HX TaM, Tge MOTYT OHTh HCIOJB30BAHE
HHKeKLIUOHHEE TOPeiKu. ArMocepHEREe TODEJKH HAXONAT HPHMEHe-
Hpe B HA3KOTeMImepaTypPHEX medax (mo 650° C) m cymmiax.

Hezapumecnmo oT THOA IpPEMEHAEMEX TOPeIOK PAaCIojiararTh MX
HAJO TaK, YTOOH HCKINYAJIOCH YHApHOe BO3HeHcTBHE (aKera Ha
HaTPeBaeMble W3EJIMA ¥ MaTepHajil, TaK KAK 9TO NPHBORHT K HX
MECTHHIM TeperpeBaM ¥ YXV/IMIeHHI) Ka4eCTBa.

PacemoTpum HECKONBKO HPUMEPOB WCIOJB30BaHWS Ta30BOI0 TOI-
auBa B mpoMuIUIeHEHNX mevax. Ha pmc. XI1.5 morasama mepeoGopy-
MOBaHHAA HA CKUTraHME rasa OpocTeilmas KaMepHAA HAI'peBaTeNbHAH
meub. I'OpesKa HH3KOI'O [aBIeHHS ¢ NPUHYIUTEIBHOW Hmojgavtell Bo3-
myxa obecmedwBaeT CKOpoCTHoM marpes mamenmir mo 1200—1400° C.
Cxuranme rasa OCYIECTBIAGTCH HEHNOCPEICTBEHHO B pabodeM Ipo-
CTPAHCTBe IeYdm, W W3JEJNWA HATPEBAITCA B OCHOBHOM 33 CUeT M3Iyde-
HAA daKela, IPOAYKTOB CTOPAHAA ¥ KWPIWYHOA KIAAJKH I JaCTHIHO
3a cuet KoHpeKmuu. (Dopma cBoma W pacmoosKeHNEe BHITAKHHX KaHA-
0B B coYeTaEWH ¢ GOJNIBIOION SHEpPTHed ra3oBO3LYIIHOA CTPYH, BHITe-
Kalome#l W3 TOpPeNKd, CO3RANT YCIOBHUA JIA MUPKYIANAN OPOLYKTOB
CTOPAHWA Ta3a W PABHOMEDHOTO OMEIBAHHA WMy m3meamit. Ilpwm stom
mOBHIaeTcd o6mui KodPPumumeHT TemIomepefavyd 3a CYET KOHBEK-
THUBHOTO TeINIO0GMEeHA.

Ha puc. XII.6 mpuBemera cxema meun Ge30KHCINTEIHHOTO Ha-
rpesa. IlocTymaromuit w3 ropeiru 4 ras CHHUraeTcsi ¢ HEIOCTATKOM
Bosgyxa (@ = 0,5 = 0,59), u B 3ome A Hapx M3menausMm o6pasyercs
CIOM IPORYKTOB CropamHus, COfep;KamEX OKHCH YINepoja H BOJO-
pox B coormomenuax CO/CO, = 3,3 u H,/H,0 = 1,25. 3ror caoi
u3-3a HeJoCTaTKA KHUCIOPOJa 06nap;ae'r BOCCTAHOBUTEABHEIMA CBOM-
CTBAMM W 3am@iNaeT MeTajlJ H3ueaui oT oKuciaenna. [Jomuranue rasa
C BEIJIeJIeENOM FONOJNHATEIHHOr0 TENJIa IPOHCXQAUT B 30He 5 32 CUeT
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Puc, XI11.5. KaMepuas HarpeBaTelbHas Iedb,

1 — TA30BHI KOMIEKTOpP, 2 — NPOAYBOYHKIA rasompoBolN; 3 — KiamaH OJOKHDOBKE rasa

BO3NYXA; 4 — BaNaNbEAK; § M 6 — JKEAKOCTHEle MAHOMETDH! IJIA rasa W BO3AYyXa; 7 -— BO3-

NyXOUpPOBOR; & — BOARYMIHAA PeTYIMPOBOYHAA BaCIOHKA; 9 — FopemKa; 10 — CMOTPOBOE

W 3ananpHoe oTBepcTHe; 11 — mmbep; 12 — rasompoBop OesomacHocTw; 13 — MBIMOXOR;
14 — 3aTPy309HOE OKHO; 15 — pabodas Kamepa.

Purc. X11.6. Ileur 6e30KHCIHTENLHOTO HATPeBAa MeTAJa.
1 — OOABOJ, XOJIOMHOro BOBAYXA; 2 — PEKyIepaTop; 3 — BHXOMX TopA-

9ero BO31yXa; 4 — CMECATENbHAA TOPEIKA; 5 — OKHO AJIA 3arpysk:a
3aroTOBOK; 6 — HIOMBOX BO3AYXAa MJIA NOMUIaHAA rasa.
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BO3AYyXa, MOaBAeMOro dUepe3 DKEKTOPHEYH YCTaHOBKY 6. IlpomykTor
CrOpaHNA MPOXOJAT Uepes peKkynepaTop moforpeBa Bo3fyxa 2 m maiee
oTBOTATCSA B aTtMoc(epy. Vcmoib3oBamuMe TeIIa YXOUAMMUX Ta3on
B peKymepaTope HOBHIMaer o6muHd K. m. . mevd.

B rtepmuueckoit meun ¢ minomanbio noga 0,5—0,8 m? (pue. XII.7)
Tpebyerca cTporoe mopjep:;kaHme 3ajamBoi TemmepaTyp. Ilpm me-
GoapmoM o0BeMe paboueit KaMepH OTCYTCTBYeT HeoOXO[HMOCTH
HCTIONB30BAHNSA T[OPENRKH ¢ NPUHYAUTeNbHOH nofaveil Bosgyxa u

;f as omrpy
Bexemy
EZ , g jm %IZHU/IU30L(UU
K neyu N2 2

—

70

3

2
==

Prc. XI1.7. Manaa repMmaeckas Iedb C PeryIHpPOBaHHEM TeMIepPaTYpHL.

1 — neyb; 2 — TATOMED; 3 — WHKEKOUWOHHAA TOpedKa, 4 — TepMoHapa; &5 -—— peryaarop

TeMIOepaTyphl; 6 — ACHOJHATEIbHbIM Mexanusm (MIM-2/120); 7 — 3anopHHIH KpaH; 8 — pery-

IUpYIOMM# KpaH; 9 — NPOAYBOYHHEIL TrasoOpOBON; 10 — MAaHOMETpH; 11 — CHTHAIM3aTOD
mageHWsl NaBJIeHWA rasa; 12 — rasompoBof, Ge30macHOCTH.

UpuIMeHeHA WHKOKIMOHHAA TopedKa cpegaero nasienma. Ilommepixa-
H7e 3aJaHHOH TeMmepaTyps B Ieddm O0ECIeIMBAeTCA aBTOMATHKOM.
IIpn orkmomeEEmsx reMmepaTypsl B pabodell kamepe oOT 3afaHHOR
u3MeHgeTCA 3. . C., pazpuBaemasd B TepMmonape 4. ITo M3MEHEHHE
opeoGpasyercsa B peryiiATrope TeMIepParypH § H WCHONHHUTEIBHOM
MexaHu3Me 6 B yCHJINe, MEHAIOMEe CTeneHb OTKPHTUA PeryInpyomero
KpaHa 8 Ijif COOTBETCTBEHHOTO W3MEHEHWA IO[adYd rasa B TOPEIKY.

B ramepax gma cymkm aumrefHbIXx QopM, cTep:kEeit, mecka Tpe-
Gyerca momnepsxanme me Goiee 600° C. Jra TeMmepaTypa HUKE TOYKA
BOCIIAMEHGHOA Ta3a, MODTOMY CKATAHTE ra3a MIPOU3BOJUTCA B TOIKE,
0GocoGnenro#t or paboueir kamepH. IIPOAYKTH cropamds mocTyHamoT
B pabogyio KaMepy HoCHe OXJAKISHAS WX 33 CUeT pa3GaBieHUA BO3-
AYXOM WIA pequpKyIMpPYOMAMA UPOAYKTaMu cropammsa. Ha
puc. XII.8 mpexmcraBiera wamepa [isfi CYMIKM JnredHHX (opM H
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cTepiRHe#. C;xurapde Tasa IPOW3BOANTCA WHIKEKIMOHHEIMHE Tope-
KaMu 2 cpejHero AaBIeHWA B GOKOBHIX TOmOYHHIX Kamepax 3. Ilpo-
AYKTH CTOpaEMs, OXJa/K/IeHHEIE 32 CUeT TemIomepefadd CTOHKAM
TOIIOYHHX KaMep, 9ePe3 pacIpefeauTelIbHEE OTBePCTHS IOCTYUNAT
B paGouyio KaMeDy ¥ OTBONATCA M3 Hee o AEMoxony 4, Paclosio/KeH-
HOMY B cepepmHe KaMepH Ioj TeXe/KKOi J, B BuTaskuyl Tpy0y I.
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Puc. XI11.8. CymuipHEad KaMepa ¢ BEIHOCHOH TONKOH fJA JWTeHHHX QODM.

Bsaumopacmosoxenne RaMep CrOpaHWA @ HHMOXO0fma ofecmeumBaer
XOPOIIYI0 IAPKYIAIAI0 DIPOJYKTOB CTODAHNSA BOKPYT TENEKKH C IPO-
CYIMBaeMHMH nuTeHEHMA Qopmamu. CoYeTaHHe KOHBEKTHBHOIO
TenooOGMeHa 0T HMPOAYKTOB CTOPAHWA C TeIlonmepefadeil oT HarpeBae-
MOro mofma ofecmeumBaeT HeOOXONMMYH M PABHOMEPHYIO TeMmepa-
TYPy B paboueil kamepe.

§ XIL.5. Ilpumenenne razoBOro TOILIABA
B KOTIAX

He menee sddextrBHO, 9eM B IPOMHIIIEHHKX MeIaX, DIPHMeHEHNO
rasoporo TOIJIWBA B KOTJaX, paHee PaGoTaBIINX Ha TBEPIOM WU
EATKOM TOIJIMBE WAM CHOEIWAJIbHO NPeFHA3HAYEHHHX JIuA pPaGoTH
Ha rase.

Hcnonpsopadne razoBoro TOMIXBA B KOTIAX HOBHIMAET UX K. I. 1.,
CO3[AeT YCIOBUA NI MOBHIIOHUS HX HPOM3BONATEGHOCTH, YIYdIIaeT
yciaopusa ¥ 6e30macHOCTh HMX HKCINIyaTandd, CoKpamaeT BHIGpOC
B aTMoc(epy 30, CaskH, CePHUCTHX COCJUHEHWI, OKHCIOB a30Ta
¥ APYTUX BPEIHHX BEMECTB, CO3[aeT YCAOBHA AJA MOJHOA aBTOMATH-
3arud paGoTH KOTeNBHHX (€3 OPUCYTCTBUA OGCIY;KABAIOMEro mep-
coHaja, 9T0 0COOeHHO BasKHO [ CE30HHO PafoTAIOMUX OTONHMTENb-
HHX KOTeNbHHX. IIpm mepeoGopyAOBAHAA KOTJIOB Ha Ta30B0€ TOILIWBO
HECKOILKO M3MEHAITCA yCI0BUA UX paboTs mo cpaBEeHUI0 ¢ paGo-
TOM Ha DPEKHHX BH[AX TOUJINBA, TAaK KAK W3MEHAIOTCSI pasMeps H
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Pmc. XI1.9. ¥YcrapoBKa
opKaMepHOli  TOpenKu
cpejHeTo [aBJIGHHHT Ha
! ™~ KoTiax «YmuBepcayg-6» u
123 «Jmeprua-6» (Do YKpru-
S NPOUHKIPOEKTY).

% N 1 — ¢opramepa B3 OTHeVIIOp-
70

AR § N HOTO HKUpOWdA, 2 — BaIAT-
730 RSN Hasd CTEHKa; 3 — CMecHTedb
55 PN e 3 OTHEYOODHOTO  KHDPOHYA;
I 4 — OmOPHAA  KOHCTPYKIMGA

23 [JIA KpelljleHusI TOpeliK; 5 —

265 / / 480

|

375 OTBepCTHEe NJA TNOCTYUJNeHUA

BO3IYyXa QN7 TOpPeHHA; 9 —

OpeNOXpPaHATENILHEIA  B3PBIB-
HOW KJamaH,

™~
N — CMOTPOROE OKHO, 6 — OTBED-
ks - CTHe NAA 3a)KMTAHEA Tropen-
KA, 7 — TrasoBHIi KOJUIEKTOD
\ l C OTBEPCTUAMHU-COLIAMHA; 8 —
250

l
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X11.10. Vcramoska Ha xotiae JIKBP mHorocrpyitHOit ro-

S
=1
R

BO3AYXa

=

pPeaKd HU3KOTO [NaBJleHMA ¢ NPHAYIATEONBHOM MHOXaIeH

KOHCTPYKIuu MocrasnpoeKra.

3 — MecTo oT0Oopa HMIyIbCa paspe-

JHeHHA B TOIKe, 4 — 3aMUTHAaA CTEHKA M3 IIAMOTHOT0 KHPIHYa

1 — razoBad TOpeJKa;, 2 — TYHHENb;
n3 GuTOTO MAMOTHOTO KM

; 5 — ropKa

piu4a; 6 — B3PHIBHEE NIPENOXPAHATENbHEIC KilaaHhl,

7

0054
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CBETHVOCTE (aKeila, HAPABIeHTE
TEIJIOBHX MOTOKOB, YMEHBLIIAETCH
roapduIuenT pacxona Bo3ayXxa,
o0beM NPOJAYKTOB CLOpPaHWA u
T. H.

9t™m ®m ppyrue ocoGeHHoCTH
C/RAraHus rasa B KOTIaX B Code-
TAQHAU ¢ PA3NAINEM KOHCTPYK~
OUiA KOTIOB AOJKHE OHTH Tma-
TEeIBHO YYTEHH IPH HePEBONE HUX
Ha ra30Boe TOWIHBO. B OoabmuH-
CTBE€ KOHCTPYKIM# KOTIOB B
TONIKAax Inpeobramael JTyIHCTHIH
TemI000MeH, a B TIa30Xo0Jax —
KOHBeKTHBHH#A. Panwammonnoe
m3nyvdeEne Qaxela, WUPOAYKTOB
CTOpaHMA ¥ BTOPWYHHX HA3Iyda-
TeJeil B TONKe fABIgercsd HaubO-
nee 9pPeKTHBEEIM cumocoboM Tie-
penauy Tella HATPEeBAeMOH BoJe.
TloaroMy coBpeMeHHEIE KOHECTPYK-
OEM KOTJIOB WMEIOT pa3BHTHE
SKPAaHHHe IOoBepXHOCTH, o00pa-
meEEwRe B Tonky. C yIeroM oco-
OeHHOCTEH TenIooOMeHA B KOTJIAX
MePBOCTENEHHOE 3HATCHUE WMEeT
UPABUIbEHHE BHOOD THOA, TEIIO-
BOH MOmMHOCTH W KOJWYeCTBa Ta-
B0BHIX TOPEJOK ¥ PANNOHAIBHOE
pasMemeHuNe WX Ha Kotae. Hero-
TOPHE KOHKPETHHE PEIIeHUA pac~
CMOTPEM Ha HECKOIBKUX IpH-
Mepax.

IIpa mepeoGopynoBanmu Ha
ra30Boe TOUIWBO YYTYHHHIX CEeK-
IIOHHELEIX KOTIOB HEOO0XOmmMo
ofecneunTh pAaBHOMEPHOE pacupe-
neleHme Teljia [0 TOHOIHOMY
o0beMy M pPaBHOMEDPHYH TEIJIO-
BYI0 Harpysky cewkmuit. Ilng mo-
CTH/KEHHMA 9TOr'0 Haubojee mmu-
POKO HCHOIB3YIOTCA  IIEJEBLIE
MOMOBEHE WIH QOpPKaMepHEE To-
PelKH HH3KOTO WIN CpegHero
nasiaenug. Ha pme. XII.9 moka-
3aHa paspaGoTaEEag Y KpTuOpo-
MHAKOPOEKTOM yCcTaHOBKa (Op-
KaMepHOA Fopeakm  CpemHETo



JAaBJACHHA. HOMIIJIGKT TOpEeJIKH COCTOHUT M3 razosoro KoAAEKTOpa C OT-
BePCTUAMU-CONIaMU, KAHAIOB cMecuTedIed um QopramMepul ™3 OTHe-
YHOOPHOTO KMpImda. BHTEeKalmue U3 OTEEPCTHIA ra30B0I'0 KOEAEKTOpA
CTPYH Tasa wWHXEKTHDPYIT 65—75% HeoGxommmoro MNIf TOPEHHS
BO3NyXa, B KaHajlax CMeCHTeJIeld ra3s nepeMenInBaeTcAa C NePBUYHLIM
BO3AYXOM, U 0GpPas3yoINasAcCH rasoBO3JAYINHAS CMeCh HATPEBAETCH MO
TeMImepaTypsl BOCIIAaMeHeHWs. B ¢opraMepe NpOHCXOJMT CTODaHHe
Ooapuield yacTH CMeCH, IPUYEeM OCTAJIBHON HEOOXONUMBIA HAA TOJI-
HOTO CTOpaHHSA BO3AYX mocTymaer B (opramepy m3s armocdepst 3a
cueT paspeskeHWs B Tomke. JloropaHme rasa NpPOWCXOMAT B TOIKE.

Pacmosiomenyie OTBEPCTUH-COMEN Ta30BOTO KOIJIEKTOPA € HIATOM
140 MM ¥ CTPOTO COOCHHIX C HAMH KAHAJOB CMeCHTelIed oGecrmedmBaeT
PaBHOMEPHOE PACOpejeseHre Temia IO [JINHe TONKM, a PACKAJCHHHEe
crenku opKAMepHl HAEKHO CTAOWIN3NPYOT HPOIecC TOPeHHAsN B MIH-
POKMX Opejielax PperyiupoBaHMs TEILIOBOH MOIIHOCTH TOPEJKH.
TemmepaTypa UpoAyYKTOB cropanusa B gopramMepe, mo [AAHEHIM YKp-
runponmkOpoerta, 1000—1300, a ma Brxome ©3 QOpRaMepH —
800--1000° C.

DopraMepHEIE TOPEIKA CPeHETO HABICGHUS ¢ OJHAM Ia30BEIM KOJ-
JeKTOPOM DACCYATAHH HA HOMUHAJILHEE PACXONL HPHPOAHOTO Iasa
or 35 no 150 m*/u npm pmapiaenwnm ero mepen ropeaxod 3000 kre/m2.
Hoa¢gdumuenr pacxoma sosgyxa B Tomke Korima o = 1,1 - 1,15.
QopraMepHEe TOPEIKM HH3KOTO [ABJIGHASA WMEOT ABA BAH TDH
ra30BEIX KOJIIEKTOPA C COOTBETCTBYIOINUM YACIOM PHANOB CMECHTeJei
u obmyn GopraMepy.

Homuuansasie pacxomer rasa or 15 mo 140 m3*/a npH papaeHmsx
130 unm 200 wrc/m2. K HemocTaTRaM OPKAMEDHELIX TOPEIOK OTHOCAT
CIOKHOCTD BEIKJIAIKA KAaHAJIOB CMECHTENe’, 60IbIIyI0 BHCOTY dakena,
pocruraromyw 1000—1200 MM, ¥ BOSMOMKHOCTD Pas3pyLICHHS CMECH-
Telel# M POpKaMePH 3a CY4eT BEICOKUX TeMIepaTyp.

Ha puc. XI1.10 norasaro paspaGoramuoe MocrasmpoeKTOM mepe-
o6opymosarme wroria [JHBP ma rasosoe Tomameo ¢ DpHMEHEHHEM
TOpeJOK HU3KOT0 JaBJeHWA C OPHHYIWTEIbHOH mnonmaded Bo3pyxa.
Ilpm xopomem mepeMemmBaHHE Ta3a ¢ BO3AYXOM CrODaHHe CMeCH
IPOHCXOJNUT B CPABHUTENBHO KOopoTKOoM (He Goxee 4,5 M) mpospadroM
darese. Ycroffumsas paGoTa B IMWPOKOM AMANA30HE PeryJIHPOBaHNSA
naBienns rasa (5—180 wrc/m?) ofecnedmBaeTca KepaMHYECKHM TYH-
HexeM. Hmxuaa vacts skpamHEX Tpy6 ma BHCOTe 1,9 M 3amuEmena
OT BO3MOKHOTO MepPerpeBa CTeHKAMH W3 IIAMOTHOTO KHPIWYA, CIIONI-
HBIMUW BHU3Y U pereTdaThiMu BBEPXY. BHHHHH CTeHKa TOIOKH 3acChilaHa
ropxoil ms 6uroro mamorHoro rKumpmmda Beicotoir 1 M. ass xparro-
BpeMeHHO# paboTH KOTIa HA PEe36PBHOM TOIIMBE B CMOTPOBLIE OT-
BEPCTHS TOPEJNOK PasMemaloT MazyTHhe (QOPCYHKH.

B xauecTBe mpEMepa KOTIOB, CHENUANLHO NPEAHA3ZHAYCHHBIX A
WCI0JL30BAHMA TazoBoro TomimBa, Ha pumc. XI1I.41 moxasam koTex
TBI'-4 woucrpykuuzm Wncturyra rasa AH YVCCP. Or nsroroBagercs
remonmpon3poamTenabHocThi0 1,9; 2,5; 4 m 8 I'ran/fu. KHotex mmeer
PasBUTY DPAAWAIMOHEYI) IOBEPXHOCTH, COCTOAIYI0 H3 BePTHKAIL-
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HHX BKPAHAHNX Tpy6 /,00pa3yonmux B TONKe OTAeIbHEE ceKnun. B kam-
JI0H CeXIuum pacmolio;KeHa HoJoBas meXeBas Topeaka 4 cpefmHero fa-
BIeHHs (mommEadpHOE AaBienue rasa 2000 MM Bojx. cr.) ¢ AByMA pA-
JIaME Fa30BHX OTBePCTHH mmaMerpom 1,5 MM, yroll Me:KAy KOTOPHIMHA
90°. Heobxogumpil gia TopeHmA BO3AYX ¢ Ko3hPummeATOM HM3OHTHKA
1,12—1,15 mogaercsa BEHTHIATOPOM B OAAYBAIBHOE IPOCTPAHCTBO I U3
Hero uepes pacupefelnTeJBHYI BO3LYIOIHYI peImeTRy & HOCTyHaeT
K Ragpoi ropeaxe. O6pasyomasca ra3oBO3LyIIHAA CMECH cropaer
B IPAMHX IMeJAX, UMEIOMHAX B BepxHeil YacTW pe3xoe paciIupeHHe,
B KOTODOM CO3JAIOTCSI BOHHI 3aBEXDPEHHs. OTO IOBHIIAET CKOPOCTh
H IOJHOTY CTOPAaHHA Taza W ymeHbmaer AAMHY (axena. IlpogyxrTs
CropaHmg MOCIe OTHAYd TacTH Tellia pafualuoHHEM TpyGam uepes
mpoeM B BepxHell UYacTH pasfenAlmed NIeperopofkum J IOCTYHaloT
B KOHBeKTHBHBIN Ira30X0f, HATPeBAIT KOHBEKTHBHYI HOBEPXHOCTH 2
® BHXOZaT B AmMoxof. K. m. ;. KoTia JOCTHraeT Ha MaJOM pe:RmME
paborur 92, mHa marcmmambEOM — 90%.

§ XIL.6. ABromMaTH3anmusA CKHraHAA rasa

T'azoBoe TomnmBo co3maeT GAATOUPUATHLE YCIOBUA OIA aBTOMATH-
3amUNd ero CRUTAHUA, UTO DOBHINAET YKOHOMHIHOCTH W 0€30NACHOCTH
SKCIUIYATANUE TasomoTPebIANmMHAX arperaros # obGecmeduBaeT pa-
60Ty X B COOTBETCTBHH C 3aJaHHLIM pe/KMMOM 0e3 BMEIIATENLCTBA
06cayHABAOMEro mepcoHaia.

CoBpeMeHHAsL KOMIUIGKCHAA ra30Basd ABTOMATHRA I KOTeJIBHHIX
BKJII09aeT npuGOpPH ABTOMATHKE POryIMpPOBAHHA, 6e300acHOCTH, KOH-
TPOJA W CHTHAAMBANHAHE. ABTOMATHKA DPEryIWpOBAHNA obecmeumBaeT
HOjJieP;KAEEe BaJaHHOTO peRuMa pabGoTH arperara. ABTOMATHKA
fezomacHOCTH ofecmeunMBAeT HmpeKpPameHue HOJAYM rasa K TopelraM
IPH HeJONyCTAMLIX HAPYMEHNUAX peskuMa paGoTH arperaTa, MOIymAX
npuBecTd K aBapud. Ipwbope KORTPONA M CHTHANHM3AIMEA CO3FAIOT
ycJIOBAA [ [UCTAHNHOHHOTO YHOpaBleHWS paGoTod aBTOMATH3H-
POBAHHOTO arperara ¢ AHCHOTIEPCKOTO ITYHKTA.

Jig opoMEIeHHHX neYel, CyMmI U APYTAX MOFOOCHBIX TeIJIOBHX
arperaTos CHCTEME Ta30BOM ABTOMATHKE He BHEIOYCKAIOTCS, 4 KOMMO-
IeKTYTCA M3 OTHEAbHHEX DPHGOPOB M YCTPOHCTE DO MHAWBHIYAILb-
HHM IPOGKTAM NIPHMEHUTEIBHO K KOHKPETHHM YciaosuaMm. Q6beMm
aproMaTuk® B 3ToM caygae CHull me permamentupyer. MuanMaabHO
HeoOXOMMBIl 00b6M aBTOMATHKE rasmUIAPOBAHABIX KOTIOB OIIpe-
nexer CHull n npegycmarprpaeT, Kak 0TMEIal0Ch BEIIe, oGecIedeHne
IpeKpalenus Nofa4YM ra3a K TopeJKaM IPH HeJOMyCTAMOM OTKA0HeHAN
JaBIeHAA raza, DOTAaCAHNA HIaMEeHH OCHOBHHX TOPENlOK, OTCYTCTBHHI
TATA ¥ OPEeKPAMEHWH MOJAYN BO3AYXa K AYTHeBEIM ropeiKaM.

Hwme paccmarpmeaeTcss yerpofcTBO HEKOTODHX KOMIIEKCHBIX
CHCTeM AaBTOMATHKHM, BHIOYCKAEMHX JAJNA KOTeNBHHX PpA3IHIHOI'O
Has3HAICHUA.

Asromarrka cmeremun IIMA. HomnumexcEag nmueBMoMeXaHHYeCKas
asromatura IIMA, paspaGorammas Mocrasupoexrom, mpesHasHadeHa
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A OTONMTENBHLIX KOTENbHHX W KOTeJIBHHX TOPAYEro BORocHAG:Ke-
HUsA, O6ODPYIOBAaHHHX CEeKNWOHHLIMH BOMOTPEAHBIMHA KOTIAME C Io-
pelKaM;m HH3KOTO WU CpeJHero /jaBieHHs 0e3 IPHHYIATeIBHOH
mofadd BO3JYyXa, W o00ecmeunmBaeT BO3MOKHOCTD JHCHIETYCPCKOTO
yupasierns paboroit opmoit mam rpynns (mo 20) KOTeRBHEHIX.

B s3aBmcEmMoCTH 0T HazHAYGHHWSA KOTEJIBHOM, [aBIEHUA Trasa Ha
BROJIE B KOTENBHYIO, THIA I'a30BHX TOPEJOK W [PYTHUX YCIOBHIl mpm-
MEHAIT HECKOIBKO pasnmuanmuecs Moguduxamnn asromaturn IIMA,
O KayHasd W3 HAX COCTOMT W3 KOMIIEKTOB O0MEKOTeIBbHOH W KOTJIO-
BOM aBTOMATHKH.

Obuexomenvnan asmomaemura IIMA peryampyeT TemIoOPOH3BO-
AATeIBHOCTh OTONMTeNBHOA KOTENBHOW B 3aBHCHMOCTH OT TeMIepa-
TYPH HAPYKHOTO BOSRYXa WIN HOJeP/KABACT 3aJaHHYI TeMIeparypy
ropsdedl BQAH B KOTeJBHOH ropsdero BomocHAO:KeHWs, obecIedmBaer
NOAUNTKY CHUCTeMbl OTOIVIEHWS BOAOM ® OTKAYaeT mOjady Trasa
K KOTJIaM IIPA OpeKpalfeHnn MAPKYIANAA BOJALH B CHCTEME OTOILICHNA,
OTKIOHEHUAX fanieHnsA raza Ha 20% oT sepxmero u 25% 0T HAKHETro
YCTAHOBJIEHHHX NpPEReJOB, B3PHBE rasa B TONKAX HIW JHMOXOJAX
KOTIOB.

Komaosas asmomamura IIMA, ycramasimBaeMas HA KasKooM
KOTIie, OCYIMECTBIAET KAUeCTBEHHOe PEryJmpoBaHHMe IpoIecca Trope-
HOA rasa o0 3afAHHOMY DeRmMY paGoThl KOTIa H OTKIKYAeT Tras
K TopejiKaM KOTJIa NpH INOHWKEHNN JABJIEHUA rasa Iepej rOpelKaMn
Ha 15% oT HWKHEro YCTAHOBJEHHOTO Ipefielia, YMEHLIIEHUN pa3pe-
menma B Tonke go 0,0—0,4 Kre/M2, NOBHINEHHE TEMIEpPaTYDPH BOJLI
B Komie Jo 95—100° C, moracanmm ImIaMeHH B TOIKe.

Ha pume. XII.12 morasama DPHHNUONATLHAA CXeMa OOMEKOTeIb-
HOM aBTOMATHKH peryimpoBaHuma m Gesomacmoctu IIMA. B ee xom-
IeXT BXOJAT PeryisaTop mojadm rasa PKH ¢ peryxsaropaMm yopaBle-
gug HEu3koro PH n Buicoxkoro PB papnenus rasa, trepMoperyasatop 7P
un 00MWEKOTeNbHE 60K (e30MacHOCTH, COCTOAMMUA M3 KiIamana 6e3o-
macEoctn K, npmGopa womTpons nupryiasmmm JIKI] m npmbopa
KOHTpoJA masienma rasza JIHKJ[. TenmoupomseoauTeIsHOCTh KOTEIb-
HO#i peryJimpyercss B COOTBETCTBUH ¢ OTONUTEJHHHIM I'DaPUKOM H3Me-
HEHWeM [aBJIEHWA Tasa, I[0/|aBaeMoT0 K TopeJKaM KOTJIOB depe3
peryaarop momadm PK.

Kamepa A perynsropa PK ummmyinascHo# TpyOkoit 7 coegmHeHA
¢ raszomposojoM 3a peryiaaTopom. Hamepa 5 TpyOko#t 1 uepes ppoc-
cexbHOe OoTBepcTHe 2 COeWHEHA € DPEryaaTopoM ynpasiaeHua PH,
TpYyOKoit § ¢ Tepmoperyaaropom I'P u TpyOroit 6 uepes ApoccentLHOE
orsepcrne 8 ¢ rasompomonoM 3a peryisgropom. Hamepa B mon pas-
rpysounoil MeMGpaHoit 3 wepes gpoccens 4 coobmaercs ¢ armMocdepoi.
Tax xax ramepnr A m B uepes rasompoBoj cooGmaioTcsa Tpyokamu 7
u 6, naBleHWe B HUX IpH OTCYTCTBHA IONA4YmW rasa mo TpyOram I
1 5 opmEakoso. Ilostomy kiamam 30 perynsropa mojgadl 3aKpHIT.
Ilpn mocrymmennu rasa mo Tpy6ram I mam 5 pamiaemme B xamepe B
LOBHINALTCA, Tak KaK cOpoc ra3a W3 KaMepH B ra30ompoBoj, 3a pery-
JATOPOM HOAaYM OTPaHHUMBAETCHA npoccereM 8 B TPyOke 6. 3a cder
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asHO CT W JaBieHHWd rasa B Kamepax 4 m 5 memOpaHHH# nmpmsop
OOJHEMAETCA W OTKPHBaerT KiaamaH J0 RIS YBeAUYGHHA NOJadH
rasa k xkoraam. Ilpm yeramo BuBmeiics pasgocTH nasieHmit Kiamam 30
sagnMaeT crabmisHoe monosxkenme. Ilpm HOPMAIBHO OTKPHITOM IONO-
/ReHHNH KJIamana 6esomacHocTr K mocTymalomu# K HEMY T'a3 BXOZHOIO
HAAaBJeHHA HO TPYOKe 76 momBOAMTCA K perylsaropaM yupasieHHs PIH
u PB.

Perynarop yOpasienmsa HH3KOT0 pmaBienmsa PH orpammamBaer
HIGRHAT IPeJe)l peryinpoBanusd JaBleHHS rasa, MOHABAeMOTo K KOT-
aaM. Ero magvmemOpamHoe mpocTpamcTBo TPYOKo#t 81 coefgumHeHo
¢ Ta30IPOBOJIOM 34 PeryaaTOpOM HOJAvM, a MogMeMOpaHHoe — ¢ aTMO-
cepoii. Ilpnm cEMKennn faBieHMA rasa 3a peryasropom PR o Hummx-
HEro mpefela (BCIEACTBHE 3aKPHTHA KIamama TePMOpPeryisgTopa)
npy:RmHA peryiasropa PH, pacmonoskemHas mopm MeMOpaHoil, peojo-
nAenaeT JaBlieHne B HAAMeMODAaHHOM NOPOCTPAHCTBE ¥ HOTHHMAET
MeMOpany H CBA3aHHEM ¢ Hell wiamanm 29, obecmeunmBasg IPONYCK
rasa mo TpyGke I B Kamepy B perymsaropa mopgaum rasa. B pesyan-
raTe Kiaanad S0 momHWMaeTCcs W YBeIWYHBAeT HONAYY rasa Aas I0f-
nepyRaHAg MOBUMAJIBHO HEOOXONWMOTO AABICHUA.

PerynaTtop ynpasienwss BRHCOKOTO fAaBjiienmsg PB mopnep:uBaeT
nepej TepMoperyxsaropom 7P noctosgaHOoe JaBlieEne, obecmeInBaONiee
BepXHHH Tpefed PeryiImpoBAHUA fAaBlienAnd rasza. Loxosra 26 pery-
asropa PB coobmaerca TpyOKo# 28 ¢ magmMeMOpaHHEM TPOCTPAH-
CTBOM, a OHO Tpy6Kro#l 25 coemmmeno ¢ TepMoperyiagropom TP.

Ilpu moxHOM OTKpHTHE KiamaHa 2/ TepMoperyigropa mo Tpyoxe &
B kKamepy B Kiamaga PH DocrTymaeT MakCHMAJBHO IOOYCTHMOE
NaBlIeHAe, OTPaHMYMBAIOIMEe BEDXHWA Ipenes] pPeryiHpOBAaHUA JaB-
JeHUs rasza, MojgaBaeMoro K KoTaaMm. Taxmm o6GpasoMm, peryiaro-
pamu yuoparieEns PH m PB ycramaBimBaiTCH Ipefedsl Peryimpo-
BaHWA. B gmanasone MesRay TPeieJbHHMA 3HAYCHAAMN JABICHAe ra3a
B Kamepe b5 riamama PK m B rasompoBofie 3a HUM 3aBHCHT OT BeJH-
9UHH OTKPHTHA Kianmama TepMmoperyasaropa TP.

K ropmycy TepmoperyigTopa npumaguas paGoumit 22 m mpegoxpa-
HETeabHHT 23 cmiboHE, coobmarmuecs xamadamu. Ha csobogmom
KoHIe pabGouero cmab{hoHa Haxouurcsa KianaH 27, KOTOPHE CTPEMETCSH
HOep/RUBATh B OTKPHITOM mojoykeEnm npy:kmHa 20. Ilomoctn cmus-
PoHOB coenmmeHH KammiaapaMu I8 m 19 ¢ TepMobaiioEaMa KOHTPOIA
TeMueparypw ropsaueir Boanl I /'B m mapykmoro Bosnyxa IHB,
Pa3sMemeHAKIME COOTBETCTBEHHO B TPYGOIPOBOIE Topavedl BOMBI X HA
Hapy;KHO¥ CTeHe KoTelXbHOUW. BHyTpeHmme mnoxocTH CHIBPOHOE,
KAOUJAAPOB W TePMOOAIOHOB 3aMOAHEHB KePOCHHOM.

IIpm moBHIMeHNE TeMIepPaTyYPHl HAPYKHOTO BO3yXa KePOCHH B Tep-
MoGamnone THB pacmupsaeTca W HOBHIIEHHOE eTo AaBleHHe pPacTs-
rupaer paGoumil cuabdoH 22, DpPEKpHBag TeM caMpiM kiamalH 21.
B pesyarrare naBunenme rasa B Tpy6Ke 5 I B Kamepe B peryaaropa PK
nanaer. MemGpauusiit mprBog PeryaATOopa ONyCKAeTCA, M CBABAHHBIA
C HuM Rianad 30 mpuxpmBaeTcs, yMEHBIDAA HOAAYYy rasa K KOTJIaM.
Brisparnoe sTuM mommkenme TeMuepaTyps ropsueil Bojisl yMEHbBIIAET
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o0beM © japienme KepocHHA B Tepmobaminome TI'B, 9T0 KOMIOEHCH-
pPyeT mpepmecrBoBaBIIee yBeXwmdenme 00beMa H [JABJIEHHS KepOCHHA
B TepMoGannone THB. B pesaynbrare pactsirenme pabouero cmabdona
¥ DpukpmTHe kiamasa 21 mpexparmrcd. asienme B TpyOKe 5 1 Ka-
mMepe B peryaaropa PR crabminmsmpyercs ma meo6XofMMOM YDOBEHE.

IIpm mommxeHNn TeMIePAaTypH HAPYKHOT'O BO3EyXa TepMopery-
JIATOp 00ecHeYnT COOTBETCTBYIOMEee MOBHINeHNE [JaBICHAA rasa mepew
ToperKaMm KOTIOB M HONAep:kammsa (ojiee BHCOKO#A TeMI@PaTypH
ropsagei sogsl. HacTpameaioT TepmoperyasaTop cKaTmeM OpYRuEEH 24
¢ IDOMOmMBIO PeryJIMpOBOYHOTO CTaKaHA.

Knamam oGmexoTrelbHOro Gmoka OeszomacHocTH K CaymuT [HiIf
OTRIIOUEeHNs HOfladd rasa K peryasaropam PH m PB npm ocraHOBKE
IEPKYJANUOHHLX HACOCOB, HPH OTKIOHeHWAX JaBIEHHWSA rasa oT
BajIaHHHIX Ipefielf0B B IPW B3PHBE I'aza B TOONKAaX KOTJIOB HIAM JEIMO-
xopax. B xopmyce kiamama 0e3omacHOCTH Pa3MelIeHH CEJI0 W MOJ-
Opy;RuHeHHEA Kiamad. OTKpHBaeTca KiamaH BPYIHYI0 HOBOPOTOM
yemanTens 15 sorpyr ocu 74 B BepTHRAJBHOE HOJOKEHHNE, IPH KOTO-
POM (HMKCHDPYeTCA OTKPHTOe IOJIOKeHHe KjamaHa. llpm cmemmenmnm
HIDKHEro KoHma ycmrmreas 15 kmamam K saxpsiBaeTcs IOJ BO3JeH-
CTBHEM CBoefi NIpYKuHH. 3aKpwrHeM Kiamana JH Opexpamaercs
mojava rasa k peryaartopam ynpasienusa PH u PB, a ciefoBaTelbHO,
m B Kamepy B perynaropa PK, BcuepcTsme uero 3aKphiBaeTcs Kia-
maE J0, mpexpamas mojavy rasza Ko scem Korram. Cmemenme ycm-
aaTenss 15 BH3eIBaeTcA BO3JIEWCTBHEM PHYA;KHHX CHCTeM IpHGOPOB
IIR »n IIKI].

MemGpana npmGopa KoHTpoms pasnemms IIKJ] cmepxy ®Harpy-
JKeHa ycmameM Opy;KmHH 17, orperyampoBamHOHM HA OmpeseleHHEIM
HHTePBaJ] JaBIeHMil, a CHN3Y HA Hee BO3AEHCTBYET MMIYJIbLC JaBIEHNA
rasa 3a peryaaropom PK, noppommmmit mo TpyOre 18. Ilpm mepmony-
CTHMOM HOBHIIOHUN WM HOHIDKEWNH JABJEHHs raza meMGpaHa cooT-
BeTCTBEHHO IepeMemaeTCAd BBEPX WM BHH3 I, BO3JeHCTBYA mHocpef-
CTBOM DPHIYAKHOM CHCTEMEH HA YCHIHWTEIb, BH3HBAET 3aKPHTHE Kia-
maHa K.

Hapmem6pannoe m mogmeMGpaHHOe IMPOCTPAHCTBA IPHGOpPA KOH-
Tpons mupRyaanun JTKI] umonynascasiMn TpyOKaMEl CO@IEHEHH C TPY-
GompopojioM ropsuedi BOAW 0 W mocae HacocoB. Ilom pasHOCTHIO
naeieHmis mMemOpana mpmGopa 3aHEMaeT BepXHee moioskenme. Ilpm
OCTaHOBKE HACOCOB BHPABHUBAGTCA [aBIeHHE OO 00€ CTOPOHEI MeM-
OpaHEL W OHA LOJ JEHCTBHEM NPYRUHH OIycKaerca. [lepememenme
MeMOpaHH IOCPEICTBOM DPHYAKHOM CHCTEMBI CMeIlaeT yCHANTENb 15
n kaaman K saxpoBaercs.

IIpm nyascammonEoM rOpeHUN MK B3PHIBE Ta30B B TONKE MM Ia3o-
xojax A000T0 KOTIa OTKH/bIBAETCA KPHIIKA I/ Kamepw orGopa pas-
pesKeHHS M HOCPEACTROM INTOKA OTKPHBaeT HOANDY/RUHEHHEIH Kia-
mam /0, coobmas ¢ artmocdepoii ueped TpyORy 9 mnogMemOpamHOE
TPOCTPAHCTBO HpuGopa womtpoksn Aamnemms ITKJ, nciegersme wero
cpabaTeiBaeT GIOK (e30macHOCTH M OTKIKYAeTCA Iofada rasa Ko
BceM KoTsaM. AHaNOTrHYHO UPHW B3DHEBE T'a30B B JPYTHX KOTIAaX COOT-
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BETCTBYIOIIME KaMepH 016opa paspekeHuA COefMHAT Kianan ITK/]
¢ aT™ocgepoit Uepes Tpybry I12.

Bo Bcex caydasax sakpuTHA KiIamana K IOBOpPOT ycmiamrenas Bo-
KpyT ocu 14 PuKCHpyerca saeKTPAIECKON CXeMOH CATHAIN3ANMH C me-
pefiadedl CHTHANA 0 BHKIOYCHAN KOTIOB HA JMCIETICPCKHEN NyHKT.
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Puc. XII.13. Cxema yctaHoBKE aBroMatuKm IIMA Ha BogorpeinHx
KOTIaX ¢ HEKeKOUMOHHKME TOPeAKaM# cPegHero [aBjaeHH.

K npuGopam o6meroTenbHOA aBTOMATHKHN OTHOCHTCA TaKKe aBTO-
MaTHYecKu# nmrarexsEri raanad ITK (pme. XI1.13), moppmepsxmsa-
omui mocTOAHHEOe TAaBlIeHNe BOAEL B cHCTeMe oTomiemds. HoTioBoi
6i0r aBToMaTHRHI GesomacHocT: (¢M. pue. XI1I.13) cocromT m3 Kaama-
Ha-oTceRareis §, ABIANMErocs MCHONHATEIBHHM OPraHOM, H JaTIH-
KOB KOHTPOJA JAaBJICHUA Tasa mepeq ropelxoh 2, paspeskeHnd B TOIKE
KoTia J, moracaEma niaMmenm 4 W TEeMIEPATYypH ropsagesl BOIEI 5.
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IIpu BEIXOme m0Goro W3 KOHTPOJMPYEMEX IHapaMeTpoB 3a YCTaHOB-
JeHHEE IpPEefels 0T COOTBETCTBYIOMIEr0 AATYAKa B GIOK 6esomacHO-
cTE § mocTymaeT MMIYJAbC-KOMaHAAa HA cpabarTupaHme KIamaHa-0TCe-
RaTelf W mopada rasa K JaHHOMY Koriy mpexparmTesi. CooTseTcTBy-
IOmMER IeRTPUIECKUHA CUTHAN U3 O1oKa 6e30DACHOCTH Mepe3 KOTIOBOM
010K cHrEasm3anuy 7 Oepefaercs Ha JHCHETUYCPCKUN MTYHKT.

T'a3 or BBOjA uwepes peryasrop nogaun PK, pasmemennwi B o6me-
KOTeIbHOM OlIOKe aBTOMATHKH peryimpoBaHusa um OesomacHOCTH 1,
CO CHIKEHHEIM [0 TPeOyeMo#l BeJHMYMHH [ABIEHHEM IOCTymaeT B Ta-
30BHIA KoOIJIeKTOp IHepen KoTiaamu. 1lo oTBomy rasompoBojga K KOTIY
ras [BHKETCA depes KOHTPOJLHOE OTKIIouammee ycrpoiicrso 6,
KIanaH-oTcexkaTenb 8§ m pabodee OTKJIIOUAIOIIEE YCTPOWCTBO K TO-
pexnre (ropenxam) 10. H crammomaproit samanpHO# ropexke 77 ras
mojaeTca IO CaMOCTOATEJIBHOMY Tra30mpoBOAY € OTRKIIYAIOMEM
yerpoiicrsoM, Jlas  possKMra 3amanbHON TOpENIKH HCHOJB3YerTcs
nepesocHbn 3amaipHEK 9. [leficTBme OTIEABHBIX BJIeMEHTOB CXEMH
ABTOMATAKA PACCMOTPEHO BEIMIE.

Apromatnka cmerembl AT'OK-66. HKomnnexcnas siexTpmuecKas
aBromarmka ATOK-66 («Cmrmam»), paspaboramman JIHUW AKX
um. K. JI. Tlampunopa, mpegmasHadena [jid OTONHUTEIBHBIX KOTEJIb-
HHX, 000PYIOBAHHBIX CEKOWOHHLIMU BOJOT'DeHHEIME KOTJIAMH C TO-
pelIKaMy HU3KOr0 faBieHNsA 6e3 NPHHYIATEABHON MTOJATIH BO3IYXA,
¥ MO3BOJHET OCYMECTRBIATH ympasienme paboTod KOTENLHOH ¢ mC-
HeTYePCKOro OyHKTa. HOMINIEKT aBTOMATHKH cOCTOMT M3 00opymaoBa-
HAA OOMEKOTeJIBHOT0 W YCTAHABJIMBAEGMOro Ha KamgoMm worde. Hon-
TPOJb M YOpPARICHAE BCEMH OPUGOPAMH COCPEOTOYCHH Ha O00MeM
MATe YOPABIEHUSA W CHTHAIHA3AIIY,

Obujexomeavnas cucmema ATOK-66 perynumpyer Temaompom3BoO-
JATEIBHOCTh KOTeNHHON B COOTBETCTBHH ¢ OTONHTAJIBLHHM IpaduuoM,
ofecmeunmBaeT HOAUATKY CHCTEMEH OTOILIGHHA BONOW ¥ KOHTPOJHpYeT
IHEPKYIANNIO BOAH B CHCTeMe OTOINIEHWS W YPOBEHb €e B pacIlupH-
TearHOM Oake.

Komaosasn cucmema asmomamury oGecnednBaet DOIHOTY CTOPAHHA
rasa peryjiHpOBaHNEM COOTHOIIEHUSA rasa C BO3AYXOM W HpeKpamaer
mojavy rasa K TropeikaM KOTJIa IpH:

— CHWKEHWH [aBIeHMs rasa mepen ropeiaxamm go 20—40 wmu
BON. CT.;

— mpajerun paspeskenma B tomxe mo 0,0—0,6 MM Bopm. cr.;

— NOTacaHWM ILTaMeHH TOPeNIoK;

— meperpese BOAH B KoTie go 96—98° C.

Ilpmannomaneaas cxema asromataka ATI'OK-66 mnorasama Ha
puc. XII.14. T'asz mmakoro pmamieHms HocJie CTaGMaMaaTOpa IaBie-
ausi ] dYepe3 [pOCCENbHYI0 3aCHAOHKY peryisropa pacxoga rasa 2,
KOHTPONBHHIA 3 m paboumit 4 51eKTPOMATHATHHIE BeHTHIH JBIKETCH
K Topeire Korida. Bosxgyx s ropeHmf rasa mocTymaer B TONKY 34
cueT pal3peeHMs B Hell dwepes HOPONOPNHOHUPYIOMAN KAamalH 6.
K samanpHO# ropenxe 9 ras mofaeTcs Iepes TPeXXOJOBOM 3IEKTPO-
MATHHATHRA KiIagam 10.
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Tenxoupor3BOANTENILHOCTS KOTEALHOA pPErYIHPYETCA B COOTBET-
CTBHE C OTOIHUTENLHHM TPAQUKOM DAEKTPHICCKHM Peryidropom pac-
xoxa rasa 2 tuna PI'TA-66, KoTODHIi 9eKTPUIECKA CBA3AH ¢ aTdH-
KaMH TeMIepaTypH ropsadeir Bofsl /4 m Hapy:KxHOro Bodgyxa 15 m 16,
Ilpn m3MeHEHMAX STHX TeMmepaTyp MeHSAIOTCH aJAeKTPHYECKHe mapa-
MeTpPbl JaTIHKOR U K PeryJATopy Pacxoja rasa mHOCTYHAIOT CHTHAIGL,
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Puc. XII.14., lIpgEO¥OAadbHAs TEXHOJOTWYECKAS cXeMa
aBroMaTukue ATOK-66.

npeoGpasyomyecs B COOTBOTCTBYIOIIMHA II0OBOPOT [POCCETBHON 3a-
CIOEKE PeryJlATopa NIif YMEHBIEHAA WIN YBeJHYCHHA IOJ34u
rasa K KoTiaaM. K oCHOBHO# ropeinke (MIE TOpeJKaM) ra3 HOCTymaeT
9epes HOPMAJBHO OTKPHTHE 3JIeKTDOMArHWTHHE BeHTHIX 3 M 4 THma
BHI-80, a k sanmarbHoH Tropenxe 9 — dUepe3 sIEKTPOMATHHTHEIM
kiaamag 10.

Hannune neprynanau BoAi B CHCTEME OTOIIEHAS KOHTPOJIUPYeTCS
9NEeRTPOKOATAKTHLIM MaHOMeTpoM 8 tuma JHM-1, ycramoBIeHHHM Ha
RoJtekrope ob6patroi# Bogsl. IIpm ocTaHOBKE MEPKYIANMOHHOIO HACO-
ca naBIeHHe BOJH B CHCTeMe AJilaeT W CTPEeJKAa MAHOMETpAa pasphiBaer
3JIOKTPOKOHTAKT, 00ecTouYmBaA dYepes IMUT YOpPAaBIEHHWA SIEKTpOMAar-
HHTHE® BeHTAIH BeeX KoTaoB. Hpm sTom BenTmian 3 u 4 3aKPHIBAOTCA,
a xmapa" 10 gepes tpyboupoBoj 6e30maCHOCTH coejmHseT yJacTOK
Tra3ompoBOjia MeKIy HEMEH ¢ aTmocdepoit.
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YpoBeED Bopsl B PACHIAPHTEIHHOM 0aKe KOHTPONMPYIOT IOMIAB-
KOBHE CUrHAAn3aToPH ypoBHEA 17 u 18 tuna CY-3. [lonmxenne yposEsA
BOJH B 0aKe PHTAKHO-IONIABKOBEIME M KOHTAKTHLIMEH YCTPOHACTBAME
CUTHAIM3aTOPOB IpeodpasyeTcsa B COOTBETCTBYIOMHUE CUTHAJL, IIEpe-
JlaBaeMple Ha muT ynpapieHdma. Ilpm arom cmrmammsarop I8 mpn:
CHWXeHNN ypoBHs BoOsH B Gare Ha 20—30 cM Humsxe CIHBHOR TPYOH
BKJII09aeT NOAUATOUYHLIA KiIamaw 19, a curmammsatop 17 opm Hejomy-
CTHMOM IOHW;KEHHW YPOBHA BOJE MOJAET Uepe3 MUT yHpaBieHud
CHIHAJI Ha OTKIYEHME ra3a Ko BCeM KOTIaM.

Ilonroe cropasme rasa B KajKAOM KOTJIe 00eCHEYMBAETCsI aBTOMA-
THYECKAM PeTyJINPOBAHWEM COOTHOINEHWSA rasa M BO3AyXa ¢ HOMOMIBIO
OPONOPNUOHADYIOIETo Kiamana 6 W peryaATopa pas3pekeHHs 7.
Curpanmsarop HajeHAs [aBIeHHS rasa § KOHTPONHPYeT HIIKHEMR
upepea jaBieHWs raza mepex ropexxoi xoriaa (20—40 mm Bop. ct.).
Heponycrnmoe nosmKeHme maBleHUsS rasa CONPOBOKTAETCH PA3MBI-
KaHHeM KOHTAKTOB IpmMOopa W mojadeil Ha IMUT YOPABICHHA CHATHAIX
I OTRIIOYEHWSA Ias3a K JAHHOMY KOTIY. AHQJOTAYHO NIOJAIOT CHUI-
HaJH Ha IpeKpalledne HNOJAY¥ rasa K KOTAY CHIHANU3ATOP OaJeHH:HA
paspeskerna 12 m MaHOMeTpmUecKu# TepMoMerp I3, KoHTpOIHpPY-
MUl TeMOeparypy ropsueil BOJs Ha BHXOje H3 KOTJIA.

JananpHO-KOHTPOALHOE ycTpoiicTso 9 ofecmeunmBaeT 3a:EUTaHHS
3alaJbHOL ropelKw M KOHTDPOJWPYeT HaJwime ee IaMeEn. B Kop-
Iyce 3aLAaJbHON T'OPEJIKM PasMeNMIeHEH 3ACKTPONH 3a/KUTaHdA, K Ko-
TOPHM B MOMEHT DO3)KAra FODOIKH NOAACTCA BHCOKO® HANDAMKEHH®
uepes KATYMKY 3aREranus I7. Bo BpeMsa pa6oTs 3anaibHOM TOPEIKHE
¢darex ee 3aMEIKaeT DIEKTPOAN. llpm moracammm nIaMeHN 5JAeKTDO/H
Pa3MHEKAOTCH, 9T0 QUKCEPYeTCA DIEKTPAICCKOH CXeMOl aBTOMATHRH
7 OPUBORUT K OTKIIOYEHNUIO T'a3a K KOTAY. [Ipm oTRIOUeHHAX OZHOTO
#aM BCeX paboTAIMX KOTIAOB HA AUCIETICPCKAA MYHKT IOFAITCH
BBYKOBOK W CBETOBOHW CHIHAJNEL. TeXHONOIWYECKAd ¢XeMa TasompoBO-
70B KOTEIBHOH ofecmeunmBaeT BO3MOKHOCTE IepeBoja paboTH KoTesh-
HO# ¢ aBTOMATHYECKOTO HA PYyYHOe yHpaBieHHe B II060it MomenT Ge3
JEMOHTa}Ka ¥ YCTAHOBKE KaKoro-nubo o6GopymoBaHus,

Apromatnra cucrembr <Kpmerammy. HommnercHas siexTpomHO-
ragpasiangeckas apromaTuKa «Hpmeramm, paspabotammas Mocxos-
CKUM 3aBOJOM TEIIOBOHM AaBTOMATHKH, HpequasHAYeHa NNA KOTIOB
tana [JKB, IKBP = pgpyrux, o60opyfoBaHHKX TOpeJKAMA HUBKOTO
JABIeHNA C OPHEYAUTONSHOX mojadell BosmyXa WM WHIKEKIHOHHHIMEH
TOPeIKaMA CpegHero pasienuss. ABTOMATHKA BRIOYAET KOMILIEKC
OpHEOOPOER W YCTPOWCTB, MO3BOMAIIINX CO37ABaTh pAasAWYHEIE IO
HA3HAUCHNWIO PEeryIHPYHIHe CHCTEMH MU CHCTEMH 0e30macHOCTH.
Kasmpan cmereMa mium (oK peryampoBaHHUS COCTOMT W3 HRATIHKA,
YCHIHUTeNd W NCHOJHUTEJIHHOT0 MEXaHH3Ma.

Ha pume. XII1.15 mokazaga npuHIANAANBHEAS cXeMa GI0KA PeryJiu-
posanmsa paspeskennda. [udpdepennnaibHeli TaroMep 7, ABIAIOMMIICH
JaTIMKOM, H3MepsdeT paspeKeHme B TOIKe KoTia, MemGpama mpubopa
coefmHEHA C IIYH:KepoM 9, mepeMemaIAMCH B KATYIIKe M3 IBYX
o6moror. IlepBnunas ofmoTRa KaTymkm 8 mmTaerca oT TpamEcopMa-
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TOpa 3JCKTPOHHOTO yemnmrend Hampsxenuem 12 B. Ilpwm sanammoi
BOIMYMHE DPa3pekeHENs MeMOpaHa YJep/KEBAST IIYHKED B cpepHeM
mosioskeHun. IIpm sToM HaumpssKeHWe Ha BTOPHIHOH 06MOTKe KaTym-
ke 10 pasHO mymio. VismMemenme [PaspeskeHys BHBHBACT IepeMemenne

MeMOpaHK ¥ CBA3aHHOro ¢ Hedl IWwiIymKepa. BellefcTsme »Toro Ha
BTODHYHOX OOMOTKE [aTdmKa BOBHUKAeT HAUPA/KeHWE IEPEeMEHHOTO
TOKa, (Pa3a B BeJHYMHA KOTOPOT0 OIPEReAAIOTCA HalpaBIeHWEM u
BOIMYNHOA HepeMemeHns MIYH:Kepa.
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Pme. XI1I.15. CxeMa 9JIeKTPOrHZPABAMYOCKOTO POryiATOpPA PaspeKeHEA.

Bosmmrmmii CHTHAT NepeMeHEHOTO TOKA MOCTYIIACT HA BXOJ TPaH3H-
croproro yemumreass Y, rie HPOECXOMAT CPABHEHH® LOCTYHHBIIETO
cHTHalla ¢ 3aflaHHOR BeAWINHOHA, ycTaHaBIUBaeMoH 3agardarkoM 34 7.
Tlpm memomycTHMOM OTKIOHEEMH CHTHAJA ©T 3ajaHHOH BeJIWYHHE
Ha BHIXO[E W3 yCHIWTelIs NOABIAeTcH cHTHAN pasbakamca, mOCTY-
malomuik Ha KOHTAKTH KATYIIKH dJeKTpoMmarmmra I mam 2 aXexTpo-
ragpaBimdeckoro peme 3. [lora ofe KaTYIMIKA »IeKTPOMATHHTOB GELIN
obecrouens, kiamags K, m K, 3aKpHBaln CIEB BOJH W3 BepXHeil o
HEKHESH HoJocTedl THApPOCEPBOMOTOPA & W 06e MONOCTH HAXONUIHCH
mox opnmHaKOBHIM paGoumm pasnesmem Boxmt (1,4—1,5 Krc/cmz2).
Ilpu nopawe ma ycunmrens 1Y HaOPAXKEHAsA Ha OOMOTRY OXHOTO U3
BIEKTPOMATHHATOB CepAedHEK 3TOT0 JIEKTPOMATHHTA W CBA3AHHEIM
¢ HAM KJalal IepeMemaioTcs BBEPX, COGNMHAS OQHY U3 HOJOCTEH
CEePBOMOTOPA €O CiAmBoM. I[lopmeHb CepBOMOTOpa NOCPENCTBOM PH-
g9ara 4 HagmmEaeT nepememats muGep 6 AHMOXOfA MO TeX WOP, WOKA
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HE BOCCTAHOBHATCA HODMAJbHOE paspe/keHwe B Tomke Korxa. llpum
TOCTAKEHHH 32JaHHOT0 Pa3pPeKeHUd AIeKTPHYCCKAN CATHAA JATIAKA
7 mcuesaer, KjamaH SIeKTPOTMPABINMYECKOTO pelie 3aKPHBAETCH
n mubep 6 cralUAn3EpPyeT CROe MONOKEHHe.

Tipargunmanpras cxeMa asTomMaTukE «HpHECTa I» MIPAMEHATEIHHO
K naposeM Koraam tana [JHBP, 06opynoBaBHEM ropeikaMA HE3KOTO
JaBJIeHNA ¢ OPHHYAATENBHOH Dofgadedl BO3Ayxa, MDoKasaHa Ha
pume. XII.16. ABToMaTMKa BKIIIOYAeT CHCTEMEl peryJIMpPOBAHHA [IaB-
JleANA mapa B KoOTIe, COOTHONIGHUA ras3a M BO3AyXa, paspesKeHUsS B
B TONIIKe B YPOBHA BOXH B GapaGame Koria. IlepBnie Tpa cmcreMbr
peryimpoBaHHAA B3AMMOCBA3AHEI MEKLY c000H, TaK Kak mapodpoms-
BOJUTENLHOCTh KOT/IA, XApaKTePU3ywIMascs AaBieEmeM mapa B Oa-
pabame KoT/iIa, 3aBHCAT HPEKJIe BCOTO OT HONAYM rasa H BO3AYXa
K ropejgram KoTia. VI3MeHeHWe KONWIECTBA CIKMIaeMOro rasa B CBOIO
ogependb CBA3AHO ¢ HEOOXONMMOCTHI0O M3MEHEHUA TATH JIA MORHep:Ka-
HAA MOCTOAHCTBA PaspeKeHHS B TOOKEe KOTJA.

Peryamposanme pacxoja rasa Ha TOPeAKy ¢ B 3aBHCHMOCTH OT
RABIGHAA Iapa B KOTJE OCYMECTBIAGTCA yCHIUTONeM 36 CleAyIoImuM
00pa3oM. JIeKTPAIECKMH AMCTAHIMOHBHELIA MaHomerp [0 tuma MIJI,
ABIAACH NATINKOM, A3MEPACT AABJCHWEe IApa HA BHXO0je 3 Kotiaa 15
I THOfaeT COOTBETCTBYIOMMHA 9lIeKTPWYECKHHA CATHAN B YCHIHTEIb 36.
VYeanarens depes 9AexTpO-TEAPABIAIecKoe pene 20 BO3NEeHCTBYeT HA
cepBoMoTop 16, KOTOPHI HMSMEHFeT DNOJOMKEHHEe pPeryadApyIomen
3aCIOHKHN 8§ JJIA OpPONycKa TpefyemMoro KOJIMIecTsa rasa.

Perynmposanue cooTHomeHms rasa W BO3AYXA OCYIIECTBIAETCH
yemanreneMm Ja. [laTdmkaMu aToro peryisropa ABIATCA auddeped-
gHalbHEe TAromeps 5 u 6 taua [ T-2. Ilocne uamenenma momoxenus
3aCITOHKA § pacxo/f M FaBJIeHHE Ia3a B rasompoBoje 3a 3aCHOHKOM
HSMeHATCA. JJIeKTPHICCKAe CHTHAIE HECOOTBETCTBHA JaBJICHHA BO3-
IyXa HOBOMY YCTAaHOBHBIIEMYCH JABIEHWIO I'a3a MOJAKTCA OT TATO-
MEPOB 5 M 6 B YyCHJIUTENb Ja, KOTOPHIA C IOMOTIBIO BJIEKTPO- ‘rEIpas-
amdgeckoro pele 2a M ceppoMoTopa Ja BO3NEHECTBYET HA HATUPABIAIO-
muil ammapat AYTHeBOTO BEHTHIsiTopa /6, MPHBOAA PAacXof BO3TyXa
B COOTBETCTBHE C PAcXOfOM rasa.

PerynmpoBanme TAru, T. e. MOAmepsRaHme IOCTOAHHOTO pPaspeske-
HHA B TOOKE KOTJIA, OCYMECTBAACTCA YCHIAATENeM J2. ITOT YCHIHATEIE
BOCHPHHMMACT 3JAeKTPHUECKUA cHrHAX OT nuddepeRHHaiLHOTO TATO-
mepa /4 Tuma [IT-2 u gepes snexrpormppasiamieckoe pede 22 | cepro-
MoTOop 72 BO3peMCTBYeT HA HaupapiAlomui anmapar pmmococa 17,
moaflePKUBAA 3alAHHYIO BEIMIUHY Pa3pPeKeHuA.

Hopmep:ranue nmocrosmHoro ypoBHA Boas B GapaGame kotua obec-
medHBAETCA YCHJIMTeNeM 3¢, KOTODHH peryiupyer Homady HOATATEIb-
HOH BOABI B KOTEI B COOTBETCTBMM ¢ 0TOODOM mapa m3 koraa. Jlar-
IEKOM 9TOTO peryagTopa cayxur puddepeRnuanvanit manomerp 12
rana [IM-3564, nopraogaemnit k Gapabany KoTiIa uepe3 ypaBHHTEIh-
e cocyy 1. Ilpnm mamesennmm ypoBHA BONM OT paTdmka 2 B ycwmam-
TEAb 36 HOCTYNACT HTeKTPHICCKUE CHTHA. Y CHIATeNE Y6Pe3 2IeKTPO-
rUApaBidAYecKoe pele 2¢ m  CepBOMOTOp ¢ Bo3gedcTByer Ha
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peryJIupyomumii DUTATOAbHNNA Kianmag I3, yBenmumpad WA yMeHB-
mas ToJaTy BOJAH B KOTeX.

Apromarmra GesomacHocTE ofecmeYrBaeT mpeKpalieHde NOFAYH
Tasa NpH clefyOMAX aBAPWHAHKX COCTOAHMSIX: NPeBHIICHHW Japliie-
HAA Dapa B KOTIe, NAJCHUNW AapJIeHHS BO3AyXa, mafeHHH JaBICHHA
rasa, NOBHIICHAW WIW NOHWKEHAW YPOBHA BOAW B OapafaHe KoTia,
meperpepe BojHL B Ooiiiepe MIm »KOHOMAad3epe, mMOTACAHHA IJIaMeHM
Topelka maW 0J0Ka Topernok. B miofoM M3 BTEX ciyIaeB COOTBET-
CTRYOIU# JaTINK, KOHTPOJHPYOIEA TOT HIM HHOH Dapamerp
(curEasmsaTop, SAGKTPOKOHTAKTHRIA MAHOMOTD, BJEKTPOKOHTAKTHLIH
TepMOMETp H AP.), cpabaTuBaeT ® 06ecToYMBAET KATYHIRY BJIEKTPO-
MAarHHTA, YCTAHOBJICHHOTO HA TONOBKe NOPENOXPaHUTENbHO-3aTOD-
goro knamama 9 tmma ITHH. OGecrodeHHHI KiIamad 3aKphBaeTcA K
opeKpamaeT mofady rasa X Korxy. Ilpm aroM cpabaThBaeT 3ByKoBas
CHTHAJIV3aTNA U 3aKkuraerca TaGlo, yxasHBalomee OPAIHHY OTKIIO-
9eHES KOTIA.

IlpuGopn yopasdeams apToMatmroil «Hpmeranmy (yemamrenm,
BalaTIMKK W J[p.) MOHTADPYIOTCA Ha obmeM mure yopasiesms. ar-
9UKH, JACKTPO-THAPABIMICCKAE pele W CEPBOMOTOPH C IPHBOXAME
K perylZpymoImEM opragaM MOHTHDPYIOTCA II0 MeCTY MX Ha3HA4eHHHA.

INomumo yxasaHHNX QYHKRHHE KOMOJeKT NpHOOPOB W YCTPOMCTE
aproMatHkE «HKpmcrainay mo3soiser mpE Heo0XOMIMOCTHE KOHTPOJH-
POBaTL TeMOeparypy ® COCTAaB YXOJAIMEX AHMOBHX ra3oB, paGory
JeasparopHO# YCTAHOBKH M JIP.

§ XII.7. Pacxogs raza mpOMBINIIEHHBIME
OpeAnpAsATAAMA

Iipm mepeBojie TPOMHIICHAKX OpeJUPAATHA HA Ta30B0€ TOMIABO
mpeskfe BCero HeoOXO[umMo ONpejeldTh PACXOAH Teliaa BCOMHA HOTpPe-
OUTelAMHA, BRABATH PEyKAME BX PaGoTH M Ha OCHOBE 3TOTO OIPENleNATh
rofloBHIe U YaCOBEE pacyeTHHE pacXomu rasa. Ha ocHoBammm rofosrx
PacxofioB rasa COCTABIAIOT 3asABKM, CMETH, KAJBKYJIANUE, a HA OCHO-
BAHOA YaCOBLIX PACXO0B Ta3a BOIYT rAIPABIAYECKAN PACUIET TA30BHIX
ceTeil.

TopoBrie pacxonsl raza MOTyT OHTH ONPEAEISHE T0 QaKTHICCKOMY
TOIIABOMOTPEOISHNIO HAa HpeKHAX Buiax Tomamsa. OnHako mpm »TOM
clefyerT yIMTHBATH H3MEHEHHE K. II. JI. YCTAHOBOK, HePeBOAWUMEIX HA
ra3oBoe TOINIMBO, IO CPABHEHWI0 ¢ mX pPaboTofi ma HpeKEEX BHIaX
TOIIMBA, 00YCIORIGHHOS OCOGEHHOCTAME C:RMTapdaA rasa. Haumpmmep,
IJIA TePMUYeCKHX Hedell, mepeBONMMHX C TBePHOr0 HAa Ta30BOe TOI-
JWBO, HOBHIIEHHWE K. I. [. COCTapisger B cpegaem 5—7%. Ilpm mepe-
BOJIe YCTAHOBOK C ;KAJKOTO HA Ta30B0e TOMJIMBO MOBHIICHHEe K. H. 1.
cocrapafer menee 5%,

Yacosoil pacxof rasa pasimIHEMA IPOMEIUIEHEHME YCTaHOBKAME
TaK/Ke MOKeT OHITh OmpejeleH II0 (aKTHIECKAM JAHHKEM TOLIHBO-
morpeGueHna, HO dYame ero OIPefeiA0T Lm0 YACILHHM pPacXomgaM
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YCJIOBHOTO TOIIMBA, T. €. MO PACXONy YCIHOBHOTO TOWIMRA (Kr) Ha
e[MANLY HArpeBaeMoro martepmaia (Kr, T MAE TIT.).

V =7000Gb/Qy, (XI1.1)

rae V — pacxopm rasa, m3/q; G — KOJIMYECTBO HATPEBAGMOTO MAaTe-
prana, Kr/d (mr./9); b — yneAbHBIA pPacxo] YCIOBHOTO TOILIERA,
kr/kr (kr/mr.); Qq — HEsmaA TeIJIOTA CTOPAHUA Trasa, KKal/mS;
7000 — TemmoTa cropaEMs yCIOBHOTO TOIIMBA, KKAJ/KT,

b= B,Qx. ,/(70006), (X11.2)

rpe B, — "acoBoii pacxop TPAMEHAEMOT0 TONNEBA, KIr/4; Q. . —
TOIIOTa CrOPAEMsA NPMMEHAEMOT0 TOIUIMBA, KKaJ:/KT.

YcpemHeHHEHe yheAbHEe PACXONH YCGIOBHOTO TOIINBA B HEKOTO-
PHX IeYax m cymmiIax npuseneHH B Tabm. XII.2.

Tatarmma XII.2

Ycpenaennsie yxeasnhie PacXogb! YCAOBHOTO TOWIMBA
A HeKOTOPBIX medeif M CyWIHI

Vaeanab#k
TrE mean Temmeparypa | pacxon yeaos-
AIA CYmmENa B pa6oueRl | woro rommmea, T
Kamepe, °C |ga 1 T opogyknmE

Hasnauenne me4l WA CYHIANA

napunbHwe mwegnm

Ilnaska yraepopucrof cramm npu| Mapremoscxas | 1500—1600 0,20—0,30

3aBaJKe XOJONHON MIMXTHI
IlnaBxa TyryHa Barpanka 1300—1400 0,08—0,12
Ilnasxa 6poH3H H JIaTYHH Hamepraa — 0,11—0,13

Tepumdeckue meqdn

Hopmanuzanns Meroxmaeckasn 950—1100 | 0,13—0,22

3aKagxa » 800—925 0,06

Oroyck » 550 0,03
HarpeBateabHee NegH

HoBra mATKoi# eTamn Kamepras 1150—4250 0,16—0,25

To xe Meropmaeckag | 1150—1250 0,10—0,15
O0:ruTaTeIbHEe HeIH

OG:xur wsBeCTH IlaxTeas wepe- [1000—1100 0,47

CHIIIEOYO TANA
OG:xur meMeHTa Bpamaromasica  |1300—1400 0,20—0,22
OGsxmr xEpOAIa Honsnepasa 900—1000 { 0,140—0,150
(r ma 1000 mT.)
Cymmuna
Cymxa dopm KamepHoe 240230 0,07—90,10
Cymxa mecka BapaGarHOe 800—850 0,018—0,020
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Pacxon rasa jmaa DapoBEIX KOTJIOB, M3/,
V=D (is—in, 2)/(Qu), (XI1.3)

e D — mapompouM3BOJHTENBHOCTH KOTIA, Kr/4; i, — TEIIOCORE-

KaHAe mMapa, KKAJX/KT; iy , — TemIOCOAeP/RaHMe NOHTATEIHHOH BOJHI,

KKal/Kr; g — K. TO. JA. Kotuna, npuammaerca pasmem (,8—0,86.
Pacxox rasa jiA BOJOTPENHHIX KOTIOB, M3/u,

V= QYAH/(QH"]K)a (X1L.4)

THe Gyg — yg‘enbﬁmﬁ TeII0cHheM ¢ 1 M2 TOBEPXHOCTH HATPeBa KOTIa,
UPAHAAMACMBIA JIJisi OTONUTEJBHEIX CEROUOHAKIX BOJXOTPEHHEIX KOTIOB
B mpegexax 10 000—12 000 xxan/(M2-4), a ANA APYTHX KOTIOB —
I0 NAaCHOPTHEIM [AHHEIM 3aBOJia-M3TOTOBETeNsA; [/ — HOBEPXHOCTH
HarpeBsa Kortia, m2.

Hax mpasmio, mpoeKkTHpOBaHME CHCTEM Ia30CHAGHKEHHS IPOMEILI-
JIGHHBIX LpepupmATHE 0(a3nMpyeTcs HA YKPYOHOHHHX [OKA3ATEIAX
TOJOBHX pACXOJOB Tasa MOTPeOHTeNAMH, OHpefelfAeMHX C YIeTOM
YOeNbHHX pPAacXog0B TOMIVBA TIa3omoTpebIgnIIAMHE YCTAaHOBKAMH,
pemuMoB WX PaboTH ¥ TeXHOJOTHMIECKON BO3MOIKHOCTH HX 3aTDY3KH.
Maxcumanbnpii 9acOBOR pacxoj rasa B ITOM ciydae, m3/d,

Vp. u= karo,m (XII5)

tae k, — KodpPuHueHT YacOBOTO MAKCHMyMa, LPHHHAMAEGMHIA IO
Tabx. VI.3; V.., — rogmosoit pacxon rasa, M*/Tox.

Tlocie ompepmemesns pacdeTHHX pPACXOM0B Ta3a HAMETAT OfUH
HIH HECKONBKO ([JiA TeXHHKO-3KOHOMHIECKOTO CODOCTABJIEHHA) Ba-
PHAHTOB CHCTOMH Ta3ocHAOKeHHMsA HpeJUPHATUA # IPOH3BONAT TH-
JIPAaBIHYECKHHA pacdeT TasompOBOJIOB.

Tlepenap gapienuid B rasompoBogax ot obmesasoackux I'PII mwim
uexoBoix I'PY no maubGolee yaaleHHHX arperaTor BHOEpaerca B 3a-
BHCHMOCTH OT XaPaKTePHCTHKHE TaszoTOPEOIHHX YCTPOHCTB @ TEXHO-
JOTHYECKUX yCIOBHI OPOM3BOJACTBA. D UPaKTHKe IPOSKTHPOBAHMA 34
KOHEYHOe faBjeHHe B CeTH HPeJOpUATHA IPEHEMAETCH HOMHHAJIbHOE
JaBjIeHAE Ta3a JJsa OPEMEeHAeMOT0 THIA FoPeIoK ¢ YIeTOM BO3MOKHEIX
OTKIOHEHHH OT 3TOro AaBieHHMA, %, He 6ollee: NIA HHMKEKIMOHHBIX
ropeiok cpegaero pmaBiesms — 10—20; HHEXEKIHMOHHBIX TOpeIOK
Hu3koro gasnenms — 20—25. Ilo BHOpamHEHM mepemagaM RaBIeHHA
W PACUETHHIM PACXOJIaM Ta3a [MaMeTPH YJIaCTKOB Ia30BOM CeTH ompe-
JeJNATCA THAPABIWIGCKMM PAacieToM ¢ HCIOAb30BamEmeM $HopMyl,
TaGAAI AIA HOMOrpPaMM, NPUBeREHHHIX B Ta. VI,

§ XII.8. CrpoHTeIbcTBO, HCHLITAHHA
¥ caUa Ta30MPOBOJOB B BKCHAYATAIHIO

CrpouTedsCTBO Ta30BHIX CeTell IPOMHILICHHKX NPEeANpPHATHR oCy-
HIeCTBIAETCH CIENMATN3NPOBAHHBIMY CTPORTEI bHO-MOHTAKEBMIE Opra-
HU3AIEAMA B COOTBETCTBMM C IIPOEKTHO-TEXHWYECKOH TOKyMeHTaInel.
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TexHOIOrAA CTPOMTEIHHO-MOHTAKHAIX PaGoT B OCHOBHOM aHANOTHIHA
paHee ONHCAHHOW TEXHOJOTHH COOPY:KEHHMS pPaCHPeNelATeIbHEX o
BHYTPEAOMOBEIX Ta30IPOBOJOB.

Hexoroprie ocoGerHOocTH MMeeT MOHTaK HAJ36MHBIX Tas0IpPOBO-
70B. B wacTHOCTH, OmOpH mOJ rasoIPOBOLH OJKHBL M3TOTOBIATHCH
B HPOH3BOJCTBEHHHX Wi (Gas0BHIX YCAOBHAX IO TUIOBHIM dePTeiRaM
n mopmanaM. IlogbeM m ywkuagxa rasompoBOJOB HA YCTAHOBIEHHEIE
OIOPHl JOJKHH HPOM3BOMHTHCS MOCHE DPOBEPKRU KAadecTBa CBAPHEIX
coegmueHmii. Ha rasompomojax Brcororo pasxemma (ot 3 mo
12 wxrc/cm?) Qusmdeckmmu MeTogaMu mposepsior 2% ot obmero
KOJMYeCTBA CTHIKOB, IO He MEHee 4eM II0 OJHOMY CTHKY Ha Ramoro
csapmura. Ilociae yrmagkm rasompoBOfa HPOBepAeTCA HANEKHOCTH
¥ PaBHOMEPHOCTH eT0 ONUPAHHA Ha Bce omopwl (Ges szasopom). Cap-
HHE TIBK Ta30upoBomoR mmamerpoM a0 200 MM HOMKHE HaXOIATHCH
ot Topra onopws He Gamke 300 MM, a I ra3ompoBONOB AMAMETPOM
6omee 200 MM — me Gamue 500 mm. Paccrosame or duaHna 3aBHKEK
WIK KOMIEHCATOPA A0 OHOPH Ta30UPOBOJA MOMKHO GHTH HEe MeHee
400 mm.

Cranpapie II- n -00pasHase KoMIeECATOPH A3TOTOBIAIT THYTHEM,
4 TaKKe W3 CBADHHX HJIN KPYTOM3OTHYTHX OTBOJOB 3aBOJCKOTLO
u3roToBiIeHAA. MOHTHDPYIOT KOMOEHCATODH IPH YCTAHOBICGHHHIX He-
TOJBHKHKX OMOPAX B NIPE/BAPHTEIBHO CKATOM HAA PACTAHYTOM
COCTOSHAM B BaBACMMOCTH OT HApPY:KHOX temmeparypws. Illpm mpo-
KIAJKe rasompPOBOJOB W0 CTOHAM 37aHUM KpeIUIeHWe WX TpPH JHa-
meTpe Tpy6 o 40 MM OCYmMECTBISAeTCA PAa3BEMHEIME XOMYTaMM, 4 IPH
GoxpmieM pwaMerpe — KpoHmTeimamu. Ilpm meobGxonmumocT: Temio-
BOI H30JANUA HAJ3eMHEIX Ta30IPOBOOB OHA BHIIOJIHAETCA ¢ COGJIIO-
meamem rtpeGoammii CHmIl III—B.10—62 «Tennomsonsamusa. Ilpa-
BHJIA DPOM3BONICTEA M TPHEMKH pafoT.

Ucouranad MeRHEXOBHX Ta3OmPOBOJOB HA TNPOYHOCTH B IJIOT-
HOCTH OCYIIECTBJIAKTCA [0 HOpMaM, OpmBeneBHEM B Tabm. IX.1.
Ilpu sToM Hamzemane (F BHYTPHIEXOBHE) TasolPOBOJL € JaBICHHEM
BHIEe 3 Kre/cM2 MCOHTHBAKTCA HA OPOYHOCTH BOJOH. JaMeHa TH-
JAPAaBIAYECKOT0 MCHHTAHHA THEBMATHIECKHAM JIOIYCHAEGTCH B 3HMHCE
BpeMA, a Takme nOpy GOJBMEX juaMeIpax rasompoBojoB. B srom
ciydae 6e30HacHOE HPOBEEHHe MHEBMATHYIOCKOTO HCHOBITAHHEA OILpe-
measgercA MHCTPYHKOumed, yTBePIKjaeMo#l TJIaBHEIM HHKEHEPOM oOpra-
HHE3aI4HA, IPOBOfANNel menuraHmA. 1loPAZOKR MCHHTaEMA BHYTpPHIE-
XOBHX rasompoBOMIOB CJEJVIOIIMWA.

1. TazompoBojgs HHU3KOTO [aBJICHASA HCOHTHBAIOTCA HA NPOI-
HocTh paBiaeHmeM 1 wre/cmM2 m ma ulotmocts gaBaermem 1000 mm
Bof. ¢T. IIpofoOIXHTeIBHOCTh HMCIOHTAHMEA Ha IJIOTHOCTH HEe MeHee

9, TmajeHEMe fAaBIeHHA He [OO0MKHO — OpeBemath 60 MM
BOJI. CT.

2. Tazompomonnl cpefmero (o 1 Krc/cM2) naBieHHMsA WMCIEITH-
BAOTCA HA MPOYHOCTH aBIeHMeM 2 Kre/cM2 B Ha muorHOCTH 1 Kre/cm2.
Mapenwe masienma 3a 1 9 OpM MCOLITAHAM HA IIIOTHOCTH HE FOJIKHO
upesumars 1,5%.
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3. TazompoBonsl cpenmero (Brimre 1 Krc/cmM2) m BHICOKOTO JAABI6-
HHEA HCULITHIBAIOTCA OPHA CIAEAYIOIMMUX NABICHHAX:

Pabouee paBjeRme . WicumraTelbHOE IasiieHne, Krc/cM?
B rasonpoBoje, K¢/ CM* gy ppoggoeTs Ha IJI0THOCTH

Cpenmmee, csbime 1 fmo 3 . . 45 3,0

Bricoroe, ceeme 3 0 6 . . 7,5 1,25 or pa6ouero, HO
He Gomee 6 Kre/cm?2

Bricoxoe, cBame 6 mo 12 , . 15 1,25 or pa6ouero, HO
ne Gomee 12 wrc/cm?2

JiaurensHOCTh MCOHTAEMA Ha IIOTHOCTH TAa30HOPOROJOB CPEJHETO
(cBenme 1 Krc/cM?2) B BEHICOKOTO jaBIeHHMH foJHA ObiTh He Menee 12 w1,
CcUMTads ¢ MOMEHTA OKOHYaHAA BEHIDABHMBAHMA TeMIEpaTyp BHYTDH
rasonposona. Ilagerne masremmsa B rasoumpoBoge, % OT HadYaJbHOTO
HCOHTATEILHOTO NABICHAA,

Apgaxr =100 [ — piT'w /(T )1 (X11.6)

Pus Px — CyMMa MAHOMeTPHIECKQro W 0apOMeTPHIeCKOro JAaBJIGHMI
COOTBETCTBEHHO B Hadaje M KOHme mcnutammid, kre/em?; T, Ty —
TeMIepaTypa BoO3[yXa B Ta3ompoBojie¢ COOTBETCTBEHHO B HAdale
¥ KoHOe mcmeitanmsa, °K.

T'azomporoj cIMTAeTCA BHIEGPIKABIIAM MCUOHTAHHE HA IJIOTHOCTD,
eCIM NafeHWe JABICHMA B HeM, mopcumTamHoe mo gopmyne (XII1.7),
He npernicut, %,

Apzen=507/D, (X11.7)

Ife T — OPOJOJLKATENIBHOCTh HCUOKTaHwWA, 9; D — BHYTpeHHmE pua-
METDP Tra3oUpPOBOMA, MM.

Ecnm menprTeiBaeMEL Ta30IPOBOJ] COCTOMT B3 YIACTKOB PA3THIHEIX
I¥aMeTpPOB, CPeAHEA BHYTPOHHWH AMAMETD Ta30IPOBOJA

Dep=(dil+ d3la+ . . A drln)/(@didy +dols 4. o o +dply), (XIL8)

rme dy, dy, . . ., dy — BHYTPEHHHE ANAMETPH YIACTKOR Ta30IpPO-
Boma, MM; I, l,, ..., l, — ;imHA yYaCTKOB ra3onmpoBOJa, M.

Pesynpratel mcunitagmii ofopmisioress akramm. IIpmemka sawon-
YEHHHX CTPOMTENBCTROM Ta30BHX CeTeil OCYMECTBIACTCA KOMHCCHER
¢ yJacTmeM UPefCTaBHTENEHR 3aKa3uMKA, MOONAPANYIAKA, TOPOICKOTro
rasosoro xosaictsa m Iocroprexmamzopa CCCP. Ilpm orcyrcrsmm
3aMeYaHUA KoMHCCHA O0QOPMIACT aKT NPHMEMKH rasoBOT0 XO3AHUCTBa
B sKcoayaranmio. Jlaa BBojma B OKCOIYATaOHI0 CHCTEMHI Ta30CHAl-
JKeHMA TPEeANpPUATAA MOMHMO AKTa HOPUEMKH He00XO[uMO MMeTh:

— OPHKA3 0 HA3HAYEHHOH IIHAI[, OTBETCTBOHHEIX 34 ra30oBOe X03AM-
CTBO;

— [OKYMEHTH o0 o0Oyd4eHMH H UDOBEDPKe 3HaHWHA NEpCOHAJIA,
00CHYy;RMBAOIMEr0 Ta30B0€ XO3AHWCTBO;

— YTBeP/KICHHKE MHCTPYKIMH I0 SKCINIyaTauuy TasoLpOBOIOB
¥ arperaToB, MCIONB3YIOMWX Ta30BO€ TOIINBO, W CXEMBl ra3olpo-
BOJIOB.
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IlpucoepuHeHNe Tra3ompoBoja NPeAUPHATAS K JeHCTBYoOmMeMY
TAa30IPOBONLY ABIAETCA ra3oomacHO# paboToli W BEINONHAETCH cme-
nualdpHOM OpHuranoi roprasa. [Iyck Trasa OCYIECTBIAETCH Gpmramoi
pabOTHEKOB OpefUPHATHA B NPHCYTCTBAW NPEJICTABHTENA Toprasa.
ITocie ocMOTPa M HPOBePKH MCOPABHOCTH Tas0lPOBO/OB M 060pymoBa-
HEA DPOM3BOJMTCA HX KOHTPOJBHAA ONPECCOBKA BOBIYXOM, OPAIOM:

— HApY/KHEe OOJ3eMHEe M HAJ3eMHHE Ta30IPOBONH HE3ABUCHMO
oT pasiennd meneThBatorca ma 2000 MM BON. CT., DafeHEEe NABICHUA
He MoJrkHOo npeBHmaTh 10 MM Bom. cr. 3a 1 w;

— BHYTPEHHHE Ta30OpPOBONH LPeJNpPUATHS HCHOEITHBAKTCA Ha
nasieane 1000 MM Box. cT., IajeHUe JaBIeHNs He MOUKHO IPEBHINATH
60 MM Bom. cr. 3a 1 4.

Tlocile KOHTPOABHOTO WCHOHITAHWA CHAMANT 3arTyMKy HAa BBOJE
# ¢ cobIofeEReM Mep (Ge30mACHOCTH WIPOYBAlOT TA30HPOBOAHL Iper-
IPUATAS Ta30M [0 HOJIHOTO YAaJeHHS M3 HAX Bo3gyxa. HoHem mpo-
JIYBKH OIPENesieTCs AHAIM30M, NOATBeDHNAIIKM, IT0 COep:KaHme
RACIOpOJa B rase me mpesrimaer 1% . Ha peeseHHyo B pKeITyaTa-
M0 Fa30BYH CETh COCTABIAETCH TAcCIOPT.



I'maBa XIII

I'azocHAOmeHME
CeJIbCHOTO XO03ANCTBA

§ XIII.1. UorpeGntenrm m HOPMBI pacxoja rasa

TazocHabeHne CeXBCKMX HACENEHHHX IYHKTOB B 3aBACAMOCTH
OT WX TEPPHTOPHAABLHOTO pPa3MEMEHHF OCYMECTBJIACTCH CETEeBHIM
OPUAPOAHEIM T'a30M, WIOJaBAGMBIM II0 MATHCTPAJTBHHIM IazoIPOBONAM,
MM CIRMKEHHHIM rasoM, HOCTABJIAEMBIM C Ta30Pa3NaToTHBIX CTAHIWH
mIm Kycromkix 6as. B cTpykType rasomorpebieHms ceIbCKEX Hace-
JeHHHX HNYHKTOB B HACTOAIIEe BPeMA ras pacxojyerci B OCHOBHOM
Ha OHITOBEE W KOMMYHAJIHHO-GHITOBHE IEIHM, ONHAKO B MNOCHEIHUE
ronsl 00JacTh ero NPUMEHeHHA pacmupuiach. 1ak, ras MCHOIB3YIOT
Iis o0orpeBa KMBOTHOBOAIGCKHMX IOMEMICHUN, mTHIE(EpPM, TEIINIL,
IJs OTHEBOHW KYJBTUBANUM Iojed, CYmKA 3epHA, QPYKTOB, XJIOIKA
M I APYrAX OPOW3BONCTBEHHBIX INeleil, 4T0 [OJKHO OTDABHTHCSH
Ha obmem xaparTepe rasomoTpeiaeHHs.

Croenududeckoir 0COOEHHOCTHIO CEINBCKAX HACEJIEHHHX UYHKTOB
gagerca HeOonbpmas ILIOTHOCTH JKEHAO0A sacTpoirm. [lo mamdaBIM
IHUUSII wmweneproro oGopymoBamma [55], prs pAga Hocenkos
HOBOTO CTPOMTEIBCTBA ¢ TMCICHHOCTHIO HacexeErma ot 700 mo 2000 ged.
ona cocrasasier ot 150 go 960 m2/ra. Ilo TeM sxe TaHHEIM IpH LEHTpA-
IF30BAHHOM TeMJIOCHAOKEHMH B CEJIBCKOH MECTHOCTH YCTAHOBJIEHEL
cleyomue yCpefHeHHHE yIeJbHEe IOoKazaTelW IO PacXomy uUpB-
pogHoro rasa (Q, = 8000 wkam/M3, pacdeTHas TeMmepatypa OKpYy-
satomeit cpegpr —26° G, 1pogoMKUTEIBHOCTE OTONATENHHOIO Ce30HA
212 pmeft), M3/(rop-uen.):

X 03sHCTBeHHO-GRHITOBEE HY;KAH HAaCeleHAA H TeXHO-
JOTYECKAE HY#/bl KOMMYHAJILHO-GEITOBHIX Ipes-

OpUATHH W YIPOKESHAH . . . o + « « o . o . 180—240
Oronnenne, BeHTHAANMA U ropAdee BOTIOCHAGeHTE

JRANBIX B OOINEeCTBeHHHX 3jaEOd . . . . . ., ., . . 1200—1600
IIpOM3BONCTBEHHBIE HYAME . . o « » » o « o . . . . 2350—860

Beero , . . 1630—2700
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Y e ibHEA MaKCHUMAJbHEINA PACXO/] Ta3a 10 MOCEIKY COCTABISET OT
0,7 mo 1,6 mM?/(a-9en.), 3 ToM umCNe Ha OGHTOBEHE ¥ KOMMYHAJBHO-
6errosxie men ot 0,1 10 0,16 M3/(4-9ei1.), 9T0 3HAYMTENBHO BHIIE HTOTO
mOKa3aTelda B rOPoJiIcCKAX ycaosuax. lIpwm orcyrersum ropsagero Bono-
cuabxernsa obmui pacxop rasa coxpamaercsa ua 20—25%. Cpepnumii
pacxof rasa moceiakoM cocrasiaser oT 500 mo 1600 m3/4. Ecan yuects,
4970 HamboIbINee 9MCJI0 cea CTApPOH 3aCTPORKH MMeeT UHCICHHOCTh
paceqeHusa fo 900 wes., To OPHMEHTHPOBOYHHIA pPACXOJ ras3a A Of-
HOTO cesa Takoro tuma coctaBuT 350—400 m3/q9. IlpuBenennnie mam-
Hile MOTYT OHTH HCHONB30BAHK [ YKPYIHEHHHX DAcUeTOB Iaso-
HOTPeOIeHHA CeJIHCKMMHA HACGNCHHEIMA NYyHKTAMA IPH aHAJOPHIHEBIX
yCIOBUAX.

OjHaKO IMeHTPAJIA30BaHHOe TeILIOCHAGKeHNe He HAULIO emle HIHPO-
KOT'0 IPAMEHEHHA B GOJNBINMHCTBE CeJ CTAPOHM 3aCTPOAKH, W HO3TOMY
IpU pa3pad0TKe OPOEKTOB ra30CHAOMEHHA CEJIbCKUX KUIBIX TOMOB
O0HYHO TPEAYCMATPHBAETCA YCTAHOBKA rA30BEHIX IUIAT M Ta30BHIX
ropejoK B OTOHHTeNbHHe Hedd. Qupepesenne pPacueTHHX pAacXo/0B
rasa B oToM cayuae I'mupoHIWras pexomeHnyer nponsBofuTh ¢ yue-
ToM kodddummentos opuospemennoctn (taGn. XIII.1) [31]. Ilpm
STOM HOMEHAJBHHE PAaCXO/Hl Ta3a CIeRyeT IPUHAMATH B COOTBETCTBHM
¢ sopmamMu CHull: naa germpexkoudopoumoir mimutw — 1,2, aas
nByxkondopounoit — 0,8 u pgna meanoir ropenxm — 1,5 m%4. Pac-
YeTHHIA 4acoBod pacxoj rasa mixm J06o#l IPpynoel OJHOTHOHHIX IPH-
00opoB

Vp = koV somr
rme Viyex — CYMMa HOMHHAJBHHX pacxXof0B TIPYIOH IpHGOPOB,
w3/,
Tabmumma XIII1
KoadumnerTb! 0HOBPeMEHHOCTH PAGOTEI GBITOBBIX
ra3oBBIX IINT B KOMOZIEKTe € ropelKoil oTomMTelNbHOMH
NeYH J1A CeNbCKHX HACENCHBBIX IyHKTOB
HKouauyecrso YeTHIpex- JIBY XKOH- Koau1ecTso Yerhpex- JIBYXKOH-
KBapTHD KOH(pOpOUHAA hopouHasa KBapTKP KOH(OPOUHAA ¢dopouHaAA
(moMoB) oIUTa nauTa (IOMOB) nymTa OJATa
1 0,980 1,000 30 0,363 0,368
2 0,884 0,956 40 0,322 0,326
3 0,839 0,913 50 0,312 0,315
4 0,804 0,873 60 0,307 0,309
5 0,772 0,836 70 0,302 0,304
10 0,642 0,686 80 0,297 0,299
15 0,540 0,570 90 0,293 0,295
20 0,468 0,480 100 0,290 0,292

Pacxon rasa f[ia paslTHYIHEX CeAbCKOXO3AHCTBeHHHX IPOM3BOJL-
CTBEHHHIX IIeJell B Ka’KIOM OT/JeJBbHOM CIydae MOKeT OHTH ompepesien
00 9YMCIy ¥ HOMUHAJBHOM TeIIOBOH MONIHOCTH YCTaHABIHBAGMHIX
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TOpellOK, MAcHOPTHOH TEIIOBOH HATPY3Ke YCTAHOBOK, MEePeBOJBMEX
Ha Ta30Boe TOIJWBO, PacXoiaM paHee HOPHMEHABIIHXCHA BHAOB TOI-
IWBA ¥ JPYTEM JAaHHEBIM,

§ XII1.2. Cacremnl rasocHad:reHms

IIpu Brifope CHCTEMH Ta30CHAOMKEHAS CEILCKOTO HACEAeHHOTC
NYHKTa IPeKEe Bcero ompesensercAa 00beM rasomorpebieHdsA W pe-
IMaeTcs BOIPOC ero 00eCIedeHMsT UPAPONHHIM CETeBHIM HWIW CIKEHKeH-
HHM Ta3oM. IIpH oTHOCHTEJIBHO HeGONBIIOM YAANEHAH TrasupUOEPY-
eMOT0 OYHKTA 0T MAaTHCTPAJIBHOT'0 FA30IIPOBOJA M SHAYHTENBHOM 00GBeMe
rasonoTpebiIeHnA Jamie OTHAIOT OpefmodYTeHne ceresoMy rasy. Hao6o-
POT, IpW SHAYUTENBHOM OTHAANCHHOCTA TYHKTA OT MATHCTPAALHOTO
rasonpoBojia ¥ OrPaHWYeHHOM rasomoTPeGIeHHH BapHaHT CHaOKeHHS
ero C/RIMKCHHHIM Ta30M MOKET OKAa3aThcAd DKOHOMHYIHEe, OCOGEHHO
B TOM CIyuae, KOTma GIN3KO PACIONOKeHA KYCTOBAA ra30PasgaTovTHAN
0aza. 1A OXOHYIATENBHOTO pelleHMH HeoOXOJEMO TeXHHKO-DKOHOMH-
geckoe 060CHOBaHWE, IPH KOTOPOM CJAENyeT YIMTHBATH HE TOJBKO
eIHHOBPEMEHHEEC KANMTANBHEE 33TPaTH, OKYHDAOIIHeCHd HE MeHee
geM 3a D JeT, HO @ DKCIIYaTAHOHHEE PACXOJbl, ABIAKIMAECT IO-
CTOAHHO JelicTByOmuM QaKTOPOM.

Ecan waGpan BapuanT cHAGMKEHUA C/KYKEHHKM T'a30M, TO I MeJi-
KEX ¥ CPEeJHWX CeJ ¢ OJHODTAKHON 3aCTPONKOX M YHCIEHHOCTBIO
sacereEnsa mo 1000 ven. o6GRYHO HPHMEeHAIOT Ta300aJIOHHBIE yCTa-
HoBEM, [lnA Goslee KPYUHHNX C€J CO BHAYUTENBHBIM KOJIHIGCTBOM MHO-
rO9T/KHKX 3HAaHHH DHOHOMHYHee NPHMEHATH pe3ePBYapHEIe yCTa-
HOBKY C/RIJKeHHHX Ta30B. KCaa TOpuHAT BapwadT CHAGMKeHUA ceTe-
BHIM TA30M OT MaTrMCTPAJALHOTO TasolpoBofa, HA OTBOJE OT HETC
coopy:xaior 'PC, momaromyio ras B IOCEIKOBEE CeTH.

B srom caywae HHMUIII nusxeneproro 06opyHoBaHUH PEKOMEH-
HyeT pyroBoAcTBoBaTheA caexyiomum [D5]. Opmocrymemuartne cu-
CTeMbl BHYTPHUNOCEJKOBHX TFa30IPOBOJIOB HMBKOTO MABICHHA MOKHO
NpPEMEHATHh JMMb ANA HeGoAbmHX ycanel W MAJCHBKAX IOCEIKOB,
pacmonoennrx B6ausd I'PC, mpm koMmakTHOR mMX 3acTpoiike.
OpsocrynenuaTsie cucTeMe cpefHero paBleHdsa (p << 3 Kre/cm?)
¢ HCHOJb30BAaHMEeM JOMOBHIX PEryIATOPOB [ABJICHHS TAKIKE HMEIOT
y3Ky0 00JacTh HpAMEHEHHWs, TAK KAaK IPY YMEHBIIGHHHIX METAJIIO-
M KaOHTAJOBIQKEHHAAX B Fa30IPOBOMHEE CeTH OGMMe KAIMTANO-
BJIOKEHNA (C yIeTOM CTOMMOCTH PeryiAATOPOB) YBeIHYUBAIOTCH B 1,3 —
1,5 pasa mo CPAaBHeHHIO ¢ ABYXCTYNEHUATHIMH CHCTEMaMH.

HanGosxee mpumeHNMEI IByXCTyNEeHUATEE CHCTEMBl Ta30cHAOKeHHA
OpHE [aBIACHAAX raza B HEPBO# CTymeHM p, << 6 mam 3 xrc/cM?2 m Bo
Bropoil c¢rymemm p, <t 0,03 krc/cm2. IIpm pasmemenmu I'PC memo-
CPECTBEHHO y MOCeJKA H OTCYTCTBHH TPAH3HTHHIX PAacXoloB ABYX-
CTYIeHYATHEe CACTeMH Ta30CHAGKeHNS ¢ [JaBjieHneM B MepPBOH CTYNeHH
P, < 6 Krc/cM2 He MMEIOT 3aMETHOTO MPEUMYIIECTBA Mepe] CHCTeMAMIE
¢ faBleHmeM p << 3 Kre/cm2. 910 OOGBACHAETCS HE3HATMTEJBHBIM
YMeHbIIeHEAEeM MeTalI0eMKOCTH CeTH IepBO# CTYIeHH HPH ee HeGONb-
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mol NPOTAMEHHOCTH, CJIeqoBaTEeNbHO, Jydme UPHMEHATh B 3TOM
caydae Goijee 0e3omacHble CHCTEMH € JaBlIeHHeM D << 3 Krc/cm2.

Bonee ¢ymecTBeHHO Ha HKOHOMHYHOCTD CHCTeMHI Fa30CHAGKeHWA
BIMsAeT BHOOP CXeMH Ta30lPOBOOB BTOPO# CTYHNeHH HABJICHHA.
OcobeEEOCTH 3aCTPO#KKM GONBIIMHCTBA CENBCKUX HACEJEHHHX OyHK-
TOB II03BOAAIT HPOEKTHPOBATH PA3BETBIEHHYIO CHCTEMY TYOHKOBHIX
rasomnpoBoioB 0e3 KoubiesaEma cereil. Mz oOmeit mpors:keHHOCTH
IOCeIKOBLEIX PA30BLIX ceTell ra30lpPOBOAE HH3KOTO AaBICHUA COCTAB-
asaotr 70—80%, npmieM nomoBmHEA WX OPUXOJAWTCA HA [OMOBEIE

a
n )
/ ”,,T
12 /4
P 160 e
8 < ¢ 8
G = e — Y a—|—
4 J AAT 80 )/|/
! \
0 & L 0 1A
P 40 80 120 160 200 240 K 400 800 1200 1600 2000 V,m74
T T
MNo,merc pyb. -
80 —t
T
F— [PTE Pume. XII1.4. Tphdmrn fus ompefee-
40 2 | auA 9ucaa I'PII B celbCcKHX HacejeH-
I HHX OYHEKTAX.
'0 ‘ a—n=fFf(K); 6—N=F(V), e—
0 4 Ny = f (V).

400 800 1200 1600 2000V.m%s

BBoan. HecMoTpsa Ha HeGonbmime pacxoin rasa LIpH HU3KOHM LIOT-
HOCTH B3acCTPOAKH IPOTAMEHHOCTh Ta30pacHpeleNuTe]IbHEX CeTel
MOKeT OHITh 3HAYHTENbHOH. B ¢BsA3HW ¢ 9THM [ yMEHBINEHUs MeTaJ-
JOBIOKEHAH B CeThH mexecoobpasHo ypeiamampaTh duciao I'PTI, mpe-
UMYIIeCTBEHHO INKa(QHOTO THIIA.

Merogm ompegenerda ourmmanbuoro umena I'PII B ropopexmx
YCNOBUAX MAJNONPHEMIEMH [JIA YCIOBHH celbecKol MectHocTH. Ilo-
9TOMY HIPOEKTHHIE OpraEm3amuy ompepedsiorT umciao I'PII maa cenn-
CKNX HACEJEHHHIX TYHKTOB TEXHUKO-PKOHOMHYECKUM CpaBHEHHEM
HeCKOJbKMX BAPHAHTOB. [\ YODPOImMEHHA NOAOCHHX CpaBHeHMH
AseplafigyraHcknit MECTATYT HeTH W XUMHH uM. Asn36eKoBa MOIb-
ayerca rpaduKaMu, DOGTPOCHHKIMH HA OCHOBe HPOEKTHHX NAHHHEX
rasocHaGiKeHUsA CeIbcKMX paifonoB Asepbaimmamckoir CCP  [1]
(pmc. XIII.1). 3a Beamummy, OMpPEJENANIIYI0 ONTHMAIbHOE KOJIM-
wecrBo I'PII, npmmar rommiexc K = 102 N,N,, B kotopom N, —
CYMMapHHNE MeTAJI0BAOMKeHUA, T; [V, — KAaNHTAJNOBIOMKEHUA, BKJIIO-
*‘IaIOmHeﬁcTonMocTL U3pPacXONA0BAHAOr0 MeTakna m coopymenus 1'PII,
THC. DPY6.

283



Hpumep 26. Onpepmennts onTuMmanbHoe umcjo [PH pas cesxosmoro
LOCEeNKa, mMeomero pacxof lpupogmoro raza 600 m3/u.

Pewenye. Ho rpadpuky ma pumc. XIII.1,6 (roukm A —B—C) eyMmmapHLie
MeTaxnoBnokerusa N, = 114 r. Io rpadury ma puc. XIII.1, 6 (Toukn D—E—F)
Kamuranomiomenna N, = 66 tec. py6. Torma K = Ny N = 114.66-10-2 =
= 75,2. Mo rpadury Ea pmc. X111.1, a (roukm G—H—I) umcno FPIn =17,

IIpu coueramnm yseamgernoro uucia I'PII ¢ mx meboasmoi mpo-
OYCKHOH CHOCOGHOCTBIO DKOHOMUYECKH Ilefec000pa3sHo HPHMeHATH
mkadHbe yCTAHOBKH, KOTOPHE 3HAYUTENIHHO [ielieBjIe CTAI[HOHADHHIX
TPII. B 1omEex pafioHax cTpaHe [MKaQHEeE YCTAHOBKHE BIOJHE
BO3MOKHO HCIOJB30BATH HPH OTKPHITOM DAa3MeMeHEA Ha Keleso-
OeTOHHHX WM Meranamueckmx omopax. MWs rtex e coobpasxeHmil
3KOHOMUYHOCTH JJsA CEJILCKHX HaceJeHHHX NYHKTOB IelecooGpasHo
npuMersaTh asromarmieckne ['PC mikagHoro tmma BMecTo HOpoTo-
croamux pyanamenranpasx I'PC.

§ XII1.3. Ucnoapzosanne raza st OBITOBBIX
H NPOM3BOJACTBEHHBIX HeTei

Nenoanaosanme raza B Owmty. [IpasmiaMu (Ge3omacHOCTH B Taso-
BOM XO03AHCTBE ¢ IEJBbI0 MAKCHMAJAbHO BO3MOMKHOTO 0XBaTa ra3ocHal-
“ , JHeHNeM JKUJIHX JIOMOB Celb-
[ _ A CKOTO THIA JOMYCKaeTcsA P
T ]  OTCTYHmIeHHH OT TOPONCKHX
7 HODM pasmemgeHnsd GHTOBEIX Ta-

11— -

- } @ 30BeIXx mpubopos. OnmEako m
A Ip;m 9TOM B UOPOEKTaX Traso-
cHaOKeHNA JKIIHX [OMOB B
CEeIILCKOM MECTHOCTH IIPUXO-
-4 OUTCA OPeycMaTpUBATL HEKO-
5 1T TOPhI®e CTPOWUTEJNBHEE Iepe-

nenxn. K HmM oTHOCATCA: pas-
I==I E= | Gopra pycckunx medeilr, nosepe-
§ HEE [0 TOTOJKAa M OmMTYKa-
TYPHBAHWE JEeTKNX Ieperopo-
MOK, OTAEIANIHNX KYXHIO OT
RITHIX TOMeIIeHUd, mepeped-
Ka CeHed @OJ KYXHH, YCT-
poHCTBO OKOHHEIX HPOEMOB,
¢oprouexr, ¢pamyr, BeHTHIA-
IMOHHHX KAaHAJIOB ¥ T. I.

Ha pme. XI1I1.2 noxrasanm
upuMep cHa0KeHns CeTeBHM

Ta30M JKHJIOTO HOMAa ¢ HEeGONb-
Pme. XII1.2. YcramoBKa B KYXHE Ta3o- A

) TAMEI -
PO TUIATH W TOPENKE B OTOUUTENHHYIO CTPOWTEeABHHIME Iepe
11695, menkamm. B xyxme (ofmeM

15 M3, Bricora 2,4 M) ycraHas-

1 — pycCKkad Inedb, 2 — IpoTHBOIIOKAPHEE

pasfielky; 3 — OBIMOXON; 4 — ropelka; & — JHUBaeTCcA tIeTBIpeXKOH(I)Opo‘I—
rTa3oBasg IVINTA; 6 — (GOPTOUKA (B BepxHed JacTH
OKHa). Hasg rasopas mMINTa, a pyccKras
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medh pa3bmpaercsa W BMecTO Hee BHIKJIAAHBAeTCS OTONATENbHAA. Ileub
pasmelaeTcsa Ha oTAedbHOM (JyHJAMEHTe W MOJKHA OHITH CIOKeHA M3
KPACHOTO KUPOMYa Ha IUIAMKY ¢ YUCIOM JEIM00GOPOTOB He Goiee
tpex. Ha repmeruumoit TomouHo# nBepke med:m MOHTHDPYeTCA Tazo-
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Pue, XIII.3. I'asoBaa oroumreasEad meusr ARX-14.

1 — ragoropellodHoe YCTPOUCTBO; 2 — TOMKA; & — KUPIHIHBIE
Hacanre; 4 — COOpHEIE TasoxXO0nBl; § — paccexkaTejlb IPOIYKTOB
cropaHusa; 6 — mubep; 7 — HBEpKa.

TopesoYHOE YCTPOMCTBO ¢ aBTOMATHKOHR GesomacHocTm, obGecmeumsa-
0mei OTKIYeHWe Ta3a OpW TOTACAHAN 3amanbHuka. [ BenTH-
IA0AM KYXHH B BepXHed 4acTh OKHA fmexaerca Goprouxa.

Has oronnenus nomemennit mromaabio 20—30 M2 nerecooGpasHo
OpuMeHATh TrazoBeie otonmrTenbune meunm AKRX-14, AKX-CM u np.
Ha pme. XIII.3 moxasama rasoBad oTommTenbHas mean AKX-14,
060py0BaHHA A HH/Ke KIIMOHHOM TopeliKoil Hn3Koro nasaends I JIIT-1,5.
ABTOMaTHKa £e30MACHOCTH COCTONT U3 TEPMONAPH, B3amajJbHAKA
¥ 3IeKTPOMATHUTHOTO KiamnaHa. J{is BRIOYEHHS TOPEIKE HAKHMAIOT
KHOIIKY 3JeKTPOMATrHHTHOTO KJIamaHa ¥ WOJPKATAT 3adalbHUOK.
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IltamMa BsamanpEmka HarpeBaeT TePMOmAapy, M BO3SHHKmMAA B Hell
T. 9. O. C. li)KI{OI/IpyeT OTthIT()e OoJI0oKeHue 3JIGKTpOMaI‘HI/ITHOI‘O KJa-
naHa. 3aTeM OTKPHBAIOT Paboumizi KPaH W MOCTYNHBIINA B OCHOBHYIO
TOPEJKY Tra3 IoKATA0T IIaMeHeM 3amalbHuKa. llpm 3aryxammm
BallajbHAKA B OXJAKJeHHOH TepMonape T. 3. A. ¢. mcue3aeT # oGecTo-
9YeHHHWH 5NeKTPOMAlHWTHHH KJIamaH 3aKPHBaercsi, NpeKpamias Io-
[lady rasa B TOpPelIKY.

B ropenxe I'VK-1M 3amaibHNK BHIOJHEH B Bue TPYOKM KOH-
cTpyrnmE MakcuMoBa, KOHTPOJUPYIOMeH paspesKeHWe B TOLIKe HedH.
las, mocrymapomuii w3 SJeKTPOMAarHNTHOTO KJIalaHa B 3alAJbHUK,
HODMAJIBHEO TOPHUT TOXBKO IPW HAJTHYAW DPABPE;KEHWs B ToUKe. lIpm
OTCYTCTBHH Pa3peKeHUs B TOLKe eyl CO3/aeTcA AaBjleHHWe IyTh BHIIE
aT™MoC{epHOTo, 3alaJbHAK TFacHET, TepPMOIapa OXJaskpaercA m obec-
TOYeHHK! DIGKTPOMATHUTHHIA KiIamaH B3aKDPHBAETCH, HpeKpamasn
Uopady Trasa B FOPEIKY.

Jaa oronierus MOryT OHTBH TakKe NPHMEHEHHL eMKOCTHEIC BOHO-
uarpesatean AI'B-80, AI'B-120, roram BHWWCTO-Mu, rasosne
KaMUHH W Ta30BHe Bospyxomarpesatenu. Ilpm xKoMmaxTHOE W MHOTO-
DTAKHOM 3acCTpoilke cesia MEieco00pasHO COOPY;KeHmEe OTOMATENLHHIX
KOTeJIBbHHX.

OGorper Tenamn,. s oGorpesa TeINHI] HPEMEHAT [a30BO3LyIl-
HBIe KAJOpUJepH, Ta30BHe TeIIOTeHePATOPH B PASUAINOHHLS HHPPA-
KpacHHe maiIydareim. HaumGodee sQeKTHBHO IpHMeHeHHE IOPENOK
HAEQPAKPACHOTO NBIYICHHA, TAK KaK IPH BTOM BO3MOKHO OJHOBpE-
MEHHOe IOJieP/KaHre Ha ONTHMAJBHOM YPOBHE TEMIECPATYPH H BJIaK-
HOCTH BO3[yXa TeINIUOH U CONEp/KaHWA yriexkuciaoro rasa. OpmgEa
ropeixa remmosoit momuoctsi0 3000—4000 Kran/a ofecueampaer moj-
KOPMKY pacTeHHii yTiaekacaAuM rasoM Ha maomana 70—180 m2[37]. To-
PEJIKY pacuojlaraioT Haq 000rpeBaeMoi IIOMANbIo Ha Bricore 4,5—3,0 M
Ha paccrosEEm 2,5—4 M apyr or gpyra (pme. XIII.4). Ilaa paBHO-
MePHOTO pacIpefiefieHNs AABICHWA Tasza IO BceM TOPeIKaM pacmpe-
JeNnTeAbHEA ra30lpoBoj, PEKOMEHAYeTCA SaKOJBIOBHBATE. llpmco-
e[UHEHAE TOPEJOK K Fa30IPOBOAY MOMKET OHTH JKECTKHUM HJIH THOKEM
(c moMOompBI0 pesMHOTKAHeBEIX NIIAHTOB). DB mociaemEeM ciydae 3a
cYeT NIJAHTOB M MAPHUPHHX KpeIJIeHHH TOpeloK MOKHO H3MEHATH
HampaBJeHde Hotoxa umHEpakpacHoro maxydeHHA. Hakpmas ropeaka
060PYLYeTCH aBTOMATHKOM [AWCTAHIMOHHOTO 3AJKUTAHHA W KOHTPOJA
TOpeHuA.

CorzacHo «YKa3aHEHAM IO NPOEKTHPOBAHUK) OTOILICHHSA M BEHTH-
AANUN TEIJIAI UPH MCHONB30BAHUN FOPeNOK MHPPAKpPACHOTO M3TyUe-
gDy, paspaboramEnx [mmpoHMWrasom, rtpeGyemmiit pacxom rasa
Ha BCE FOPeJKM, yCcTaHaBIMBaeMbie B Telliwme, Kr/d,

GI‘ = (ch + Qrp + QK}‘) (2:1 - zZ)/[QH (xl - 3"2) —cm (tn - tH)] ’ (XIII'l)

rie Qcry Qrps Qxp — TEIIIOmOTEDH COOTBETCTBEHHO dYepes CTPOM-
TeJNbHHEIe OTPAKNEHAS TeIVIMIE, HOM U KPOBIO, KKAI/ I} Z; U Z, —
copep:kagme CO, COOTBETCTBEHHO B BO3JIYXe TeIIMUE W HAPYIKEOM
BO3j(yXe, KI/KI; SHAYeHHA Z, M T, CIHeLYeT ONpefeNATh, MPUHMMAS
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o6semuoe copepxanme CO, 8 Boznyxe temnun 0,6—0,7% naa supa-
puBaEua orypnoB u 0,35% — 1A oCTaNbHBEIX KYJIBTYD, B HADYKHOM
po3Ayxe ceIbCckmx pailomos 0,03% (mopApok pacdera Z, U I, Upuse-
men B mpmmepe 26); Q, — Temmora cropammWA rasa, KKaJI/RT; ¢ —
CpefHAA TEIIOeMKOCTh BO3AyXa B HHTEDBaNe TeMIePATyp f,—i7,,
kraa/(xr-°C); m — xospdunuent, gmcilenHo pasHHE Macce CO,,
oGpasymomerocs mpu ckmragmm 1 Kr rasa, ®r/kr (s mpupopmore
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Puc. XIII.4. CxeMa pACHOJOKeHAA TOPENOK
B TeIINIE.

222, 260 @ T. I. — IOJIOTHOCTE OGIIYIeHHOCTH TOYEK,
KKaa /(M 9),

raza — 2,71, opomama — 2,98, Gyrama — 2,94 kv/kr); t, — Temme-
paTypa Bo3[yXa B TeMIHIe, OHpefeideMas yCAOBHAMU KYIBTABAINK
°C; t, — pacueTHas, TeMIepaTypa HapyixHoTo Bo3ayxa, ‘G (I cae-
IlyeT IPMHEMATEL PaBHOH cpefHell TeMmeparype Hambodee XoJOpHOR
MATATHEBKE).

QC'I' =kF (ta_tn)’ (XIII.Z)

tme k — Koa(QHIUMeHT TemromepeJadid CTPOUTEIBHHEIX OTPasKIeHu
remnmnsr, kKax/(M2.9-°C); AJMA OCTERICHHHIX dYacTei TEWIUNH &k =
= 5,0 ~5,5; F — nnomanb CTPOMTENBHHX OrPaKieHAH Telwium-
e, M2,

TennomnoTepn 4epes MmO TEIJIWIIE Q,.p clefyeT PACCIYATHBATH IIO
30HAM, JIS 9ero IIOBePXHOCTH IMojia Heo6X0MMO Pa3felnTh Ha MOJOCH
mupueoi 2 M, mapaaienbEse Hapy:KEEM crenaM. Ilomocy, Gmmxail-
Iy K HAPY/KHOH cTeHe, 0603HavaloT IepBoil 30HOiH, a Goixee OTHA-
JeHHHE COOTBETCTBEHHO BTOPOii, Tperheil m derseproit. IloBepxHOCTE
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YY4CTKOB IoNa, PacmoJOKeHHasg B yriaX HAPYKHHX CTeH B IMePBO#
JIBYXMeTpPOBoil 30He, BBOJUTCA B pacdeT [ABa’KApi, T. €. U0 HampaBle-
HOO 00eWX HAPYMHBIX CTEH, COCTABISIOIIUX Yrol:

Qrp =2 k,F; (ta—12), (XIIL.3)

rge k npmEmMaerca A 30H coorsercTBenHo k, = 0,4, k, = 0,2,
ky =04, k, = 0,6 rxan/(m2-a-°C).

Temronoreps Tepe3 KPOBIIO TeILIMIB OmpesesAioT mo Qopiyre
(XI11.2), B Koropo#t @, — TemmepaTypa BO3IyXa B BepXHeil 30He
Temansl, npuEumaemas 30—35° C.
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Puc. XIII.5. Dxoraocts o6aydernocTn, KKaa/(M?.u), cosgaBaemaa I'MH
¢ maaydaomeir Hacapkoir miromagpio 500 cM2,

a — HepaMmdeCKaa Hacalka, 6 — HaCagKa U3 KCDAMUKM 1 METANNINIeCKON CeTHH.

Pacuermoe Humciio ropeiox
lr = GrOH/Qa (XIII.4)

rie Q — HoMUHAJNBHAA TeILIOBAas MOIMHOCThL TIOPEIKH, KKaJ/d.
Topenrkn pasMemaioT B MOMEIIEHAN Tak, ITo6H 001IydennocTs pac-
Tennii me mpeshimana 400—500 kxan/(m2-u). O6aydeHHOCTD, CO3/IA-
BaeMyi0 OJHOW Topenkoi, BrmoimeHHo# m3 16 cepmitErx kepammde-
CRAX INIATOK ¢ OTHEBHKIME KaHAJIaMH AHaMeTpoM ~1,5 MM, ompepensior
no momorpammam Ha puc. XIIL.5. IIpocTpamcTeendmit yroa o MemKLy
HOPMaJbi0 K INIOCKOCTH HM3Iyuapomedl Hacafikm m HampapieHHeM Ha
TOUKY, B KOTOPOH OIpefesaerca MIOTHOCTD o6nygenns (puc. XIIL.6),
mpu yraax maxiona ropexku B 0, 30, 45 m 60° onpegensT TO HOMO-
rpamme puc. XIII.7. Ilndpr Ha kKpuBHX 0603HaUAIOT YTOJX o0 B FPAjy-
cax, a X = z/H n' Y = y/H — GespasmMepunie KOODAUHATHL TOUKH,
B KOTOPOii ompe/iesiAercs o6Iy4eHHOCTD (Hadalo KOOPIAMHAT — MPOeK-
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EA UeHTPA H3AYyYeHHMs Ha TOPH3OHTAJIBHYI0 MIOCKOCTH,  CM.
puc. XIII.6).
Paccrosmme or ropenku 0 o61ydaemoit Touku (cv. puc. XI11.6), u,

R=Vz 1yt HY, (XII1.5)

The z, Y — KOODAWHATH TOYKM, B KOTOpO#l ompegensercs oGuaydger-
HocTh; H — paccrosiaMe mo BePTHKANH OT H3JIYYAKIMEH Hacaikm o
00IyIa6MOH NMOBEPXHOCTH, M.
Paccrosinme R moskHO ompepeianTh
u mo HOMorpamme (pumc. XIII.8). Haa
3TOTO HA JeBOH YacTH HOMOIDaMMEH
00 33/laHHHM KoOppuHaTaM I (TO4Ka
A) # y (rouka B) mamocar toury b5, x|
3aTeM CHOCAT ee II0 Ayre OKPYKHOCTH
Ha HAKJIOHHYIO JMHUI, BHXONAIMYIO
n3 Havajda kKoopgmuar (roura [7).

-y 0 \/ Y
Prc. XIII.6. CxeMa B3amMHOIO PacIiOioe- Y

HESl TOPEAKH W 06JIydyaeMoil HOBEPXHOCTH. 4

o+

U3 moaydeHHO# TogkM [ IPOBOJSAT FOPA3OHTAID /10 IePeCeYeHns ¢ KPH-
Boif, paemoJI0;KeHHO! B IPABOil 4aCTH HOMOTPAMMEI B COOTBETCTBYIOMe
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Pue. X1I1.7. HoMorpamma fiA ONPEJeNeRHA NIpoCT-
PaECTBEHHOTO yIia .

f — yron marnoHa uanydarenedt; X, Y — OGespasmepHue
KOODLHMHATH 00aydaeMOll TOYKH.

19 3akras 308 289



ompepeiennomy 3HaweHHI0o H (touka J[). AGcumcca 2TOH TOUKM
(rouka E) coorsercrsyeT ucromomy R. Uro6Gm ompemennts cyM-
MapHEyI0 06IYIeHHOCTH, CO3[ABaeMyl0 B KaKoH#-Am00 TOYKe TeHJIWIIEI
BceMn ycragosiennsMu I'MIM, mamo mo HOMorpammaM, IpHBe-
mesHnM Ha pme. XIII.5, paccumraTe o6nyueHHOCTH OT KaMKIOH TO-
PeJKH W moJydeHHBe BHAYeHHs cyMMupoBaTh. Ilpm sToM MEHEMMaNb-
HOe YuHTHBAEMO® 3HAUEHHe JyJHMCTOr0 HOTOKAa COCTABAAGT 3J—
4 xxan/(m2.1).

IIpy mCcmoiB30BAaHHA TOPEIOK ¢ MBIYJalomed HacajkoH ApyTmX
pasmepos (F < 500 cM2%) miotHOCTE 00My49eHHOCTH, OIpe/leleHHYI0
no momorpammaM pume. XIII.5, ymmomanor Ha xobdpdmnmenr k=

- ¥ —
s 1
//jgy/_/go 1
VA - 1,
/L?//L-_ 7
/V ( b ‘_/;—/4 36 |
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Pume. XII1.8. HoMorpaMMa pias onpefieneHHs paccTogmuda R, M.

= F/500, rne F — numomanp uaTydanmeil HacafKN BLIOPAHHOTO THIA
T'UU, cm2. Ecau mopcuurampas 0OGIYYeHHOCTh DACTeHHH IPEBHICHT
400—500 kxax/(M2-9), To e HaJ0 YMEHLIIANTh H3MEHEHNOM KOJIHYeCTBA
PANOB TOPEIOK, BECOTH X IIOfIBECA WM Yria HaKioHA M3 ydaromel
HaCAKA.

KoawdecTBo BO3ayxa, IOAABAEMOTO [JIf BEHTWISINM IIOMeMEHns
TeIUIMIE, W3 YCUOBUA NIONACP/KAHUA [OIYCTUMOM KOHIEHTpAIHUH
CO,, m3/4,

VB = mG,./[(xl —_ 1'2) pn]a (XIII.6)

rge Py — IUIOTHOCTh BO3AYXa Lpm I, KI/M®
HKparuocte BO3ayX000MeHA B TeIjiHIe

Noom = Va/Vw-nm (XIII.7)

r18 Vienn, — BHYTPeHHEA 00beM TEILIANLI, M°.

Mpuwmep 27. PaccumraTs cmETeMY OTONICHUS X BEHTUNAUNH C ACHOJIb-
30BaHNEM FOpeNoK HEPPAKPACHOro B3JNYYEHASA I'PYHTOBOH TemIMIE CO CTEKIAH-
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pHM OTpakpeHueM (cM. puc. XIII1.4), mpenHasHAaUeHHOH A KPYTIOTOAHIHOTO
BRPAMUBARUA OrypHoB. TomnmBo — mpupopmsiit ras, Qu = 8530 rxan/m3
(114 700 xxan/er), p = 0,73 xr/m?®. Ilmemams Ttemmumm 1540 m2, PasMephr
p muase 14 X 110 M, Brcora crem — 2 M (B ToM umCHIE BHICOTA TOKOJIBHOMN
gacTdt cTeH H3 COODHEX ;remesoferoEmX manT 0,7 M), BHCOTa mOMeIIeHUA
(mop KoEbKOM) — 3,5 M. PacuerHas OTONHTENbHAA TeMUEPATYpa HAPYKHOTO BO3-
gyxa —17°C, BHYTpemEAA pacueTHAA TEMIepaTypa BOBLYXa B Temaupe: Ha
yposHe rpyETa_ 18, Dog Kpommeir 35° C.

Pewenue. laa pacuera TennomoTeph Yepes OTPAKACHAA TONNIMIH IpEMeEM
3HA9CHYA Kod(OUNEeHTa TemIoepesadn: Miis CTeH MoKonA Ky = 4,3 Kxam/(M2 X
X 4-%C), ANA OCTEKNeHHHX MOBEPXHOCTeH Kker = 5,5 Kram/(M2-2.°C). Inomans
orpakgeRmit, M% nokoxbpHOH wacTu crTeéE Fy = 173, ocTeKiAeHHOH 4YACTH CTeH
Fc = 322, ocrexnenmoii KpoBam Fy = 1720 m2.

IIo ¢opmyne (XII1.2) TemsomoTepu dUeped cTeHH Temmuusl Qop =
= 4,3-473 [18 — (—17)] + 5,5-322 [18 — (—17)] = 88 021 wKan/a, TemaomO-
TepH _uepes KpoBIIO Qg = 5,5-1720 [35 — (—17)] = 491 920 rxaxn/4.

Ho gopmyne (X111.3) Temmomorepu Uepes IPYHTOBEL Mou Temawnsl Qrp =
= 0,4-536 (18 + 17) 4 0,2.448 (48 + 17) 4 0,4-416 (18 + 17) + 0,06° X
X 196 (18 4 17) = 12 508 wxan/s, CyMMmapHHe Temaomorepd 4gepes OTPaK-
paomue KoueTpyRoua Qr = Qcr + @y + Qrp = 88 021 4 491 920 4 12 508 =
= 592 449 Hxax;/d.

Jnd BHYBCHCHHUA Z, A Z, OIpPEReAVMM ILIOTHOCTH BospyXa ®m CO, nmpm pac-
9eTHHX TeMIepaTypax MO COOTHOIIGHMIO 0; = pot/(273 + &), Tme py — IIoT-
pocth raza mpu 0° C m 760 mm pr. cr. (Taba. 1.1). Ilmotmocrm Bosgyxa m CO,
mpu 18° G COOTBOTCTBOHHO 0p 14y = 1,293-273/291 = 1,21 xr/M% 0cq, (1=
= 1,98.273/291 = 1,85 rr/M3; To ;me mpum —172C p, 1) = 1,293-273/256 =
= 1,38 Kr/M% 0q0, (-17) = 1,98-273/256 = 2,11 xr/m?.

Ipuanmaem o6bemuyo Kommeatpanuioo CO, B Bozmyxe Temaunu 0,7% (mas
BRPAMUBAHAS OrypHoB). z; = 0,007-1,85/1,21 = 00,0107 wr/xr. [lpu oGbeMHOM
xormenrpanuu CO, B HAapY;KHOM BO3AyXe ceabcKux paitoroB 0,03% z, =
= 0,0003-2,11/1,38 = 0,0005 rr/kr. Ilo dopmyxne (X111.1) pacxoxg rasa ma Bce
TOpeNKd

592 449 (0,0107 —0,0005)
11 700 (0,0107 —0,0005) — 0,2 - 2,7 [18 — (—17)]

Gp= =625 kr/u.

OfsemBRI pacxop rasa Vi = Gr/pr = 62,5/0,73]= 85 m3/u.

IIpnaEnMaeM K YCTAHOBKE B TEINIMIE T'OPENKU ¢ KepaMudecKOd M3Jydaiomeit
macagkod Tuma I'H-27Y-1, punyckaemnle Capartosckum 3TA, ¢ HOMUHATLHON
remoBodi Mommocrbio 6400 Kraxn/a mpm nasnemmu rasa 130 xrc/m?. TpeGyemoe
K YCTaHOBKE TUCHO TOPenox nr = 62,5.11 700/6400 = 114 mr. [IprEEMaeM
PacIoJIo;KeENe TOPeJoK B YETHPe paAna. BRCOTA mOLBECKHM TOPENOK OT ypeBHA
TPYHTA JJIA CPEJHUX PsfoB — 3, Kpajmnx — 2 m; f = 0° Illar mexny repea-
KaMAa B IPOAOJBHOM Hampapaemud s = 110.4/114 = 3,85 M. C yd4eToM BHCOTH
pacrenmit Haj ypoBHEM TPYHETA Temnnnsl 0,2 M pacueTHsle BHCOTH IIOfBeca:
H =3-02=28mM Hy=2—02=18wum (cm. pnmc. X111.4).

OmpegeauM CYMMapHYIO INIOTHOCTh OGAYIeHHOCTE B TOUKE, PACIOJICKOHHOK
nop ropeakoir 9 (cu. pme. XIIL.4). 9Ta Touxa B oCHOBHOM 00NY4aeTCs ropein-
KaMH e, o, 6, ¢ U B MCHbINEH CTENCHA APYrUMM, KAJEe PACHOJIOKEHHEIME IOPel-
kama. OGIyIeHHOCTH TOYKA OT TOPENKE J ompemenaem no gagauM z = 0, y = 0,
H, = R = 1,8 M. [IpocTpancTBeHHN yromx « = 0. [IaoTHOCTH 06IYy4YeHROCTH
uo momorpamme ma puc. XIIL.5, @ 150 xxam/(m?-u). O6Gny4eHHOCTL TO4KA OT
TOpeNKy 2 ONIpefienAeéM II0 JaBHHM: = 3850 M, y=0, H, =18 M. R =
=Vt 2+ 0= V 3,852 + 1,82 = 4,2 m. IIpuBenemHEle  KOOPAMEATH
Toukm: X = z/H, = 3,85/1,8 = 2,14: Y = y/H, = 0. llo HoMorpamme Ha
puc. XI11.7 upm P = 0 mpocrpancTBeHHEE yron o = 64°. [lo umomorpamme

Ha puc. X111.5, ¢ naoTHocTs e6myseraoctn —18 krax/(M? 1). Takas e obayqen-
HOCTB TOYRM CO3HAETCA TOPEIKOH e, O6IYICHHOCTD TOUKM OT TOPEAKH 6 OIpeAeacM
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mo pmaHEEIM: z = 1,92 M, y=3 M, Hp = 28m. R= 1/1,922 -+ 32 42,82 =
= 4,5 M. IlpuBegeHHEE KOODAUHATEL: = 1,92/2.8 = 0,69; Y = 3/2,8 =
= 1,07; «a = 50° [IlmoTHOCTp oOGayuemHOCTH papHa 27 KKam;/(M2.4),
Taxasa e 0GNy4eHHOCTH TOYKH COBIAeTCA TOPeaKod #. OGIYYeHHOCTb TOUKH
OT TOPeJIKH 6 OompefedseM 10 NaHHEM: z = 1,92 M, y=6 M, H, = 2,8 M.
R = V1,922 + 62 + 2,8% = 6,9 m. [IpuBenenntie Koopauuaru: x = 1,92/2,.8 =
=0,6; Y =06/28=2,14; o= 64" Iln0THOCT OGAY4CHHOCTH pAaBHA
8 rxan/(m2.9). Taxas ke OONYUCHHOCTH TOUKM CO3JaeTcA ropedKoi a. Cymmap-
HAA MAOTHOCTH 06ayseHEOCTH TOYRM: 150 - 182 4 27 .28 .2 = 256 rran/(M? - 9).

AHAJOrMIHO OIpefeNAeM ILIOTHOCTh OONYIeHHOCTH B JPYrUX To4KaX. Pac-
npegenenane 06JAYICHAOCTH HOCTATOYHO DABHOMEPHOE W HE IIPeBHINAET HOUYCTH-
mofi HopMar — 400 + 500 xxan/(m?.w). CaegoBaTeNbHO, MPHHATOE pPaA3MENIEHHE
TOPEJOK IMPUEMIIEMO.

KoaudecTBO BO3yXa, HOABAEMOro A BEHTHIANWH IIOMENIEHWA TEINIAIH,
no dopmyne (XIIL.6) Vp = 2,71.62,5/ [(0,0107—0,0005) - 1,38] = 12 030 M3/,
KparHocts Bo3gyXooOMeHAa B Temnumme npud ee o0beme 5775 M3 ngom =
= 12 030/5775 ~~ 2. HeGonpmaa KpaTHOCTh BO3IyX0o00MeHA 00yCHIOBJIeHA HEOO-
XOJAUMOCTHIO IOAfepkannsa TpebGyemoi KomnerTpanmum CO, B BosLyXe TONIHIE
InA ofecrie9eHUs NMOJKOPMKH PacTEeHHIH.

IIpn smaumTeAbHOM dTHCHIE TOPEJOK, DACIOJOKeHHHX HEmOCpe[-
CTBEHHO HaJ PACTEHHAMH, DOBKUI HX [NOJUKEH OHTL aBTOMATHYESCKIAL
mucrarnmuorasM. Ha pue. X111.9 nasa npumnuuonansaas cxema aBTo-
MATHYECKOTO [UCTAHI{HOHHOIO PO3KATA ropexor tuma «Mckpay,
paspaborammas I'mnpoHWIrasom. Asromarura o0ecumeumBaer pa-
Gory rpynne ropesiox tuma IMHU-19A, TH-27Y-1, TUUB-1 B roau-
gecTse He Ooyee 16 mT. YnpaBieHHe aBTOMATUKON 3a;KUTAHMA M KOH-
TPOJA TOPEHUsA TOPEIKAME 7 COCPeHoTOYeHo B OloKe ympapneHus 2,
B KOTOPOM HAXOMATCHA: HPOTPaMMHOE pejle BPDEMEHH, IPOME;KYTOIHOE
pene, TpaECHOPMATOpP, HPOTPAMMHBIA MEXAHU3M, CHIHAJABHAS apMa-
Typa H KOMMYTHpYyIOmue ycrpoicrsa. Ilpm OTKpHITRHIX KpaHax &
Ha ropeaxu oT ceru 220 B mojaercs HauUpsKeHHe Ha GJIOK ympasie-
gus. Yepes HOpPMAJBHO B3AMKHYTHE KOHTAKTH peJe BpPeMEHHM 5TO
HanpsyReHNe NOCTymaeT HAa HepBHYHYI0 O0OMOTKY TpamcdopmaTtopa 3
H HA COJIHOMJHHHA BeHTHIb J, KOTODHE cpaGaThiBaeT W OTKPHIBAET
mocTym rasa k rpynme roperxok. Co BTopmuHO# 06MOTKE TpamcopMa-
TOpa HAaupsyKeHue (O KB) Tepe3 KOHHEHCATOPH 4 MOAAETCA Ha 3a/Kura-
TejibHbe (aBTOMOOMIBHLIE) CBEUH §, HA KOTOPHX HOABISCTCH HCKPO-
BOIl paspsl, MOMKACAIOMUI ra30BO3AYNIHYI0 CMeCh.

HKak TONBKO peueKTOPH TopeJOK HAarpelOTCsA, 3aMHIKAKTICH KOH-
TAKTH TEPMOBHKIYATENeH 6 U B OIOKe YHOPaBJIEHHAA (OpPMHUpYercs
[jellb HOPMAJBHOI0 OUTAHMSA CXeMH aBToMaTHKE. Ilpm aToM mporpamm-
HHA MexaHN3M OlOKA yOpaBieHHS 00€CHOYNBACT IMEPHOUIECHOE ¢ UH~
repBaiom 30 cer BOHUKHOBEHNME HCKDH Ha BCEX CBedax, a HA MaHeJH
GoKa YOPAaBIEHHA SaropaeTcss 3eJeHAd CHTHAJIBHAA JIAMIOYKA.
B caydae moracasmd XoTa 6B OJHON TOPENKH OCTHBACT TYBCTBHTEIND-
HBIA 9JIEMEHT COOTBETCTBYIOIIEr0 TEPMOBHIKJIIOYATENsI H pa3phBaer
HocliejOBAaTeIbHYI0 CXeMy BCeX TePMOBHIKIIoaTeneli. BIok ympasie-
HOA INePeKIdaeT cXeMy Ha DPeXKHM aBTOMATHYECKOr0 IOBTOPHOIO
poOsKHTa JI0 TeX Nop, IOKA He BOCCTAHOBHTCA TOPEHHe moracimeil
ropenku. Eciam ropeHme He BOCCTRHABINMBAETCA, TO HPOTPaMMHOE
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pene BpeMeHH depe3 ompesieleHHOe BpeMs (He Goiee 15 mum) pas-
pHiBaeT IeIb OHTAHUA COJEHOWJAHOrO KJIANaHA W OH 3aKPHBAETCSA,
ppeKpamas mojady rasa Ko Bcem ropenxam. Ilpm stoM mHa mamenm
GIOKA YOPABJIEHWS BMECTO 3eleHOH JaMIOOUKH 3aropaercs KpacHad I
BRA0YAaeTCA 3BOHOK-CHTHan [ apapuiiHoro cocroamua. B cayuzae
HeOOXOMMMOCTH CXeMa aBTOMATHKH MOKeT OHTh HeperIiYeHa Jis
PYYHOTO PO3KHTA FOPeNOK M MPOBEPKM HAMMYHsi HCKPH HA 3aKUra-
TeJIBHEX CBEYAX.

Kpome paccmorpennoro cmocoba o6GorpeBa TeINIAL, NPUMEHAIOT
CHCTeMH OTOIIEHHSA ¢ MCIOJb30BAHMEM OTHEBHIX M BO3JAYIIHHX KaJo-

[oocooQ]

it

9
2208 ==

Puc. XIII.9. CxemMa aBTOMATHKM 3&QKUTaHHA H KOHTPOJIA TOpPEHHA TO-
penok uHPpPaKpacHoro maxydeHus «Vckpar.

pudepos. B mepeom caydae ras c:KUTaercs B ABYX OTHEBHX KajopH-
depax, pasMemaeMBX B TOpIeBo#l dacTm Temauusl. Ilpoxykrsl cro-
PaHHMsA rasa IepeMeIMBAIOTCA ¢ BO3AYXOM, HATHETAeMHIM BeHTUJIATO-
pom. OGpasymomascsa rasoBosfymmHas cMech ¢ Temmeparypoit 60° G
nofjaeTcsa B meppopHPOBAHHEE acOeCTOIleMEHTHEE TPYOhi, pasMemes-
HEe N0 BHYTpeHHeMy NEDPUMETPY CTeH TeIlIMIs. DBrXxopAmas wus
oTBepcTHil TPYG HArperas CMECh CO3JAeT COJIOMHYIO TEIJIOBYI0 3aBECY
Y orpaskgaomux mosepxaocreit. Copep:Rauicsa B ¢cMeCH YIVIeKHUCIHIR
ras ofecmedmpaeT MOOKOPMKY pacTeHmil. Bosgyx mis pas6aBiaeBusa
IOPOJYKTOB CFOPAHHA MOKET HAalHETAThCA W3 BHemHedl cpejsl, a IpH
HH3KMX TeMIOepPaTypax HAapYKHOTO BOBAYXAa — M3 BepxHeHl BOHH
OOMeImeHn .

Tpr nenonp30BaHNK BO3AYIMIHEX KATOPHGEPOB TeIIO0OMEH MY
OPOAYKTAMH CTOPAHHA U HATPEBAeMHM BO3AYXOM OCYMIECTBJIAETCH
4epes MeTANINYECKHEe MOBePXHOCTH Rajopudepa. OxiaakmgeHHBIE IIPO-
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AVKTHL CTOpPAaHEA depe3 AHMOBYIO TPYOy orBomsaTca B armocdepy,
a HATDeTHH BO3yX BEHTMJIATOPAME HOJAETCH B MOMEINEHN® TeNIHWI[H.
Yraexkucnwit ras AjiA DOJKOPMKE pacTeHHii B HTOM cJydYae JOCTAB-
JSIeTCA B KupKoM BuAe B Gammonax. UtoOm mabe:xarh 9TOTO, MHOIMA
UPUMEHAOT CHCTEME KOMOMHHMPOBAHHOILO WMCIIONB30BAHUA OTHEBEIX
¥ Ta30BHIX Kajxopudepos.

OGorpes sxmBoTHOBOAYecknX hepM (mTHuedaGpuk). Ha muBorHO-
BogecKux gepmax m DTHNePaOPUKAX IMUPOKO HPHMEHAKTCA T'OPeJIKH
wHPPaKPACHOTO U3NYIeHUA PAa3AMIHEIX THOOB, IO3BOJAKIINAE CO3ATDH
B DOMEIMEHHUAX AJA KPYIHOTO POraToro CKOTA, CBUHEH, a TaKyke W A
ITHI, MAKPOKIMMAT, OTBEUAIOIMIANA 300TeXHUIECKEM W 300THTHEHNYE-
CKuM TtpeGopaHmaM # HopmatuBaM. llpm wmuafpaxpacHoM oborpese
NOMeIeHNA MOKHO 00eCHeYUTH MOJOKUTENBHYI0 TeMUepaTypy moia,
CTeH M IOTOJAKA, 4TO HCKINYaeT KOHeHcaTooOpasoBamue m obecme-
9UBaeT KOHBEKTHBHHII HATPEB BO3AyXa B momMemenuu. Taras cumcTeMa
OTOINIEHNA NMOMEINEHNA BECHhMA HKOHOMHYHA, TAK KAK OTHAJAeT Heol-
XOAWMOCTh B DPOMEKYTOIHHKX TEILIOHOCHTENAX, A& CIeHOBATEIBHO,
# B KOTeJBHHX, TEIIOTPaccaX W BHYTPEHHHX TPYOONPOBORHHX
cHCTeMax OTomieHus. JTo Goiee weM B D0 pas CHH:KAeT MeTalso-
©MKOCTh OTONUTEAbBHHX CHCTEM M HOBHILUIAET HX K. I, .

Cornacmo «YxasaHuAM N0 OPOEKTHPOBAHWIO OTOLJIEHWS U BeHTH-
JIANYY JKABOTHOBOMIECKUX U HTUIIEBOTI6CKUX IOMOIIOHNH IPA HCII0Ih-
30BAHWHU Ta30BHX TOPEJOK HHPPAKPACHOrO H3IyYeHHA», paspaboran-
uauM [uopoHUUraszom [50], pacxopm rasa ma Bce ropeaxm uupa-
KPacHOTO H3Iy4eHHS, YCTAHABJIMBAEMEC B HOMEINEHHN, KI/Y,

Gr = (Qr — gu?) (T — Za) + 248c0,xn AL/[Qy (zy — T5) — 24m At}
(XTIL.8)

e Q, — TemmomoTepu dWepes orpaskjamlIie KOHCTPYKRIUH 3TaHUs,
rgxax/u (mo CHull 11—T.7—62); ¢, — KoamdecTBO CBOGOAHOTO Temia,
BHENsieMOe ONHAM JKUBOTHHM (uTHiell), KKad/d (TemIoBLIeeHHA
MOJKHO IPUHEMATH: A KopoB Maccoil 400 xr — 765 wraxn/4, pas
renar Mmaccoir 40 Kr — 141 kkan/m); geo,x — Koamzecrso CO,,
BHIJIQIeMO€e OJHHM JKUBOTHEIM (mTmmeir), kr/a (xommgectso CO,,
BEIensemMoe KoposaMu maccoil 400 kr — 0,2 xr/u, TexATaMu Mmaccoit
40 wr — 0,075 Kr/4); n — KONMYECTBO TOJOB JKUBOTHHIX, COMEpKa-
MUXCA B IOMEIEHUH; L, U Z, — COOTBETCTBOHHO NONYCTAMOE Mac-
coBoe comepmanne CO, B BO3gyXe NOMEIMEHWS W B HAPYMHOM BO3-
nyxe, %; B pacuerax Mo;kHO mpmEEMarh Ty = 0,0%; z, = 0,06%;
At=1, — t, — pacueTHas pasHOCTh TeMOEPATYpP BHYTDPEHHEIO WM
HAPY:KHOrO Bo3gyxa, °C.

Yucno roperor B momemenun onpepeisercsa mo gopmyre (XI111.4).
Homudecrso mpurounoro BeETHIALMOHHOIO BO3NyXa, KI/4,

G.= (gcomn+ mGr)- 100/(z, — z,). (XI111.9)

TlpuTouHas BeETHAANHMA IMPEYCMATPHBACTCA IPHHYIUTEIHHOM.
Hopaga Bo3gyxa ocymecTBAAeTCA PACCPEOTOYCHHO HEPE3 BO3TYXO-
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BOJH, DPORIAjHIBAEMHE B BepXHeHl 30He IOMEIIECHHA. ¥Yjaudercs
BO3/IYX Tepes OTBePCTHA, PACHOJIOKeHEHKE B HIKHON JaCTH HAapY:KHBIX
cTell ¥ YACTUIHO Yepe3 PAacHOJOKEeHHHE B IEePEKPHTHN BHTAMKHES
OIaxTh, T. €. 13 30H MAKCHMAJIBHOTO CKOINIEHNA BPefHocTel. Brrmxka
MoOsier OHTh KAK eCTeCTBeHHAs, TAK WM NPUEYAUTeNbHAA. IIpuroummnii
BO3JAYXOBON BO M30e)KaHWE KOHAEHCATMN BOJAHEX IAPOB PEeKOMEH-
oyeTcs TeIJIOW30JIMPOBATE.

B cpemHem B ojHOM mOMemeHHH ycTaHaBimeaercsa 25—50 paBHO-
MEDHO pacCIpejeeHHHX 10 IIOMANH IOPeloK HHQPAKPACHOTO H3IY-
geuma. BHcora ycramoBkE mXx HpUHEMAaeTCA TaKo#, 9T00H 06IyueH-
HOCTh KHMBOTHHX He UPEBLIMAJA yCTAHOBJIEHHON HOPME, HAOpHMep
INA KpymHoro poraroro ckora m cBumHeR 100—150 wkam/(M2-m).

18060

P

h o n n a

I

72000

Prc. XI1I11.10. Cxema rasocHa(KeHHS KUBOTHOBORUECKOH (hepMEI.

IIpn yeTamoBxe TopedoK CIEAYyeT OTHAaBATH NpeAmOdYTeHHe INapPHHP-
HOMY KpeIVIeHNI0 MX HAa MIIAHTAaX A BO3MOKHOCTH M3MEHEHHUA Ha-
OpaBieHEs moToKa maaydenus. Ha rasomposoje [0 coeMBEATEIHLHOTO
OIIAHrA YCTAHABIAUBAGTCA OTKIKIAIIIEE YCTPOWCTBO Ha BEHICOTe,
HOCTYOHOH OIS MOJB30BAHUA HM.

B xagectse mpmmMepa mHa puc. XII11.10 moxasama cxema rasocuao-
JReHHA FKUBOTHOBOAYeCKO# ¢epmsl, paspaGoramnas TpecroMm Coios-
cubras. B pmammo#t cxemMe IpUMeHEHHI TOpPeJKN HHPPaKpacHOTO H3IY-
4eRNA (3Be3J0YKAY ¢ BEOMUHAJIbHON TemnoBoit Momuoctsio 2000 kKan/q.
Ha o6myo mromage gepmur 1300 M2 ycraBoBIeHO 33 ropeixu, mpu-
9eM HEKOTOpPHE U3 TOPeJOK CHAPeHEl W HIHUTAITCA IazoM 9epes OIuH
3aHOPHBIA Kpad. Ilpm ycTamoBKe ropeiok Ha Bricote 1,8—2,0 M
ooy yrioM K moJay, OIM3KMM K HYIO, T. €. DOYTH NAPAJLICNBHO,
AHTeHCABHOCTh O0Ny4YeHHs HAXOUTCA B Ipefexax Hopmu [100—
150 wraa/(m2-9)] [23]. IIpmTox BO3pyXa B moMemeHnue (epMsl oCy-
IECTBIIAGTCSA depes CIenuabHEe 0TBEPCTHA MO OKHAMY, & BRITSIKKA —
depe3 BEITAKHEE MAaXTH cederneM a0 0,0 M? KaKjgaA, yCTaHOBICHHEIE
B mepeRpHTHH (EPMEH.

B paccMoTpeHHOM mpHMepe IPHMeHEHO IpsAMoe oGiyueHme KUBOT-
HEIX IPH pPaBHOMEPHOM pasMeleHuy IOPeNOK Haj Bceil mIommajbio
nomemennsa. OpHaKo HETOYHEA pacder 9UCJIa X BHICOTH pasMeleHHA
TOPeJIOK OpH HpAMOM OGIydYeHNMH MOKeT HPHUBECTH K HapyMICHHIO
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sooruruenmdeckux HopM. llostomy BHUMWraz u 'unpocensxos pexo-
MEHAYIOT BMECTO IIPAMOTO 00NyYeHUA FKUBOTHHIX 060TPEBATEH HPAMEIM
IDOTOKOM Jiydeif TOPENOK HOBEPXHOCTH HIKHEH 9acTH CTeH U IPUCTEH-
HOH 30HHI H0Ja, CO3/aBasi TeM CAMEIM TEINOBON Gapbep HPOTHB yTed-
KU Temja w3 moMemeHHA (gepMbl. YTBEp/KIaercs, 9To TaKOM cmocob
ofecnednnaer 6ojee paBHOMEPHEIA 000TpeB MOMEMEHUA W KUBOTHHIX,
9eM paBHOMEpHOE pa3MemieHHe I'OpeNoK IO IJIOMAJH OTALIINBAEMOTO
OOMeWmeHns, ¥ co3maeT GoJjiee GIAaTONPHUATHEE CAHMTAPHO-THTHCHH-
9ecKHe CBOMCTBA BO3LYMIHOM Cpemsl IO BCEM IapaMeTpaM.
IepcoexrnBENM wnampasienuneM =B
7 HCHONB30BAHUA Ta30BOr0 TOINIMBA JJLA
oGorpeBa KUBOTHOBOAYECKUX NOMeIme-
HUY ABIAETCS IPUMEHeHNE Ia30B03 Y-
BHX Kanopudepor ('BH), RorcTpyRIMH
ol KOTOpHX Opepmio:keHn  Mocrasmpo-
f exrom, HWcanrexauru, BHUnpou-
oy rasoM u fp. llpuanunuaibHAs cxeMa
I'BR GeckonraxTHOTO HarpeBa IPHUBe-
nema mHa pme. XII1.11. ¥Ycramoska
COCTOUT U3 DIGKTPOBEHTHIATOPA M Ka-
nopudepa. Harpes mBosgyxa ocyme-
Puc. XIII.14. Cxema rasosoro CTBJIAETCA TEIJIOM OPOAYKTOB CrOpPaBUA

N

g¢8

BO3TYXOHArpPeBaTONA., rasa, mepefaBaeMBIM 4Yepe3 CTEHKH Ka-
1 — ropexa; 2 — menrmmarop > jopudepa. Ilpum cepuiitmom mpomssoj-
SJIEKTPOABHIATEJIEM; 3 — OTHeBEHIe p q) p p p p ’H

ramanm xamopupepa; 4 — rasoxon: CTBe I'BH npumenenme mx B cexbcKo-
fmzugf};";"’ﬁ’ger;’ggg‘;g’ﬁggg’;;ﬁﬁ X03AACTBEHHOM NPOUBBOJICTEEG IO3BO-
Ha BHXOHe HofiorpeToro BOIAYXa,  JIMT BO MHOTHX CJIy9asdX OTKAB3ATHCH

OT COOpPYKEHUS AOPOTOCTOAIMUX OTOIH-
TEIBHHX KOTEJIBHHX M CHCTeM HAPOBOTO HJIA BOJAAHOTO OTOIICHUA.

Cymra cenpcroxo3aiicTeennoii npogykumm. I'azoBoe Tomnmeo Ha-
XONWT OpUMeHeHUe [IJId CYIIKH 3epHA, XJonka, Tabaka, pyKToB.
TPaBH K APYrofl CelbCKOXO03AWCTBEHHON HIPOAYKIMH. JTO MOBHIMAET
KYIBTYpPY LOPOH3BOACTBA U o0ecmeYmBaeT 3HAUUTENbHYKH SKOHOMHIO
BPEMEHEH W CpexcTB HA 00paboTKy Npogyruuu. B saBmcmmoctm or
BHJd OPOAYKIEH # oco0eHHOCTeH TexHoJXoTHE ee o0paGorku
CYIOKA MOMKeT OCYMEeCTBIATHCA HATPETHIM BO3LYXOM, CMeChbi TIo-
PAYNX OPOAYKTOB CrOpPaHHsS C BO3TYXOM, pPAJAMAIHOHHEM CIO-
cobom.

Cymka 8e p H a mamGonee spexTHBHA B CTAMOHAPHEIX U Iepe-
ABMKHEIX 3€PHOCYIODMIKAX, 0GOPYOBAaHHHX TOpelKaMu HHOPAKpac-
HOTO HM3JydYeHHA. BECOKOIpOM3BOAHTENEHbIE JEHTOIHO-TPAHCIOPTEP-
HEe CYMUILHEE YCTAHOBKE ¢ TARHMA TOpeJKaMm 0GecnmeunmBamT pas-
HOMEPHYI0 CYIKY 3epua mpm rTemmeparype 60—65° C u  nommkenue
BIQKHOCTH 3epHa gm0 6% . BrcymeHHOEe 3epHO IOJHOCTBHIO COXpa-
HsieT XJeGOmeKapHEE KadeCTBa U CIOCOOHOCTH K IMPOPACTAHUIO.

Cymka XJTomKa-cHpIa TaKKe MOMKET OCYMECTBIATHCA
ropenkaMi WHQPAKPACHOTO M3JIYYeHHS, YCTAHABAUBAGMHIMA B TYH-
HeJABHHX CYIIHIKAX € JeHTOYHHM HepHOPAPOBAHHBIM WJIM CETUATEIM
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ctpancnoprepoM. Ilna pocTmiKeHUsT PaBHOMEDPHOCTH CYIMIKH CJOI
XJIOIKA IEePeMENIMBASTCA yCTAaHOBJIEHHBIMH 9Uepe3 OIpEene/leHHBIE WH-
TepBAJH JONATOUYHEIMA BopomuTeaamu. Harpes xiTonxa npouspoaures
no Temmepatypsl me Gosee 45—50° C, Tak KarR mpu 0OoJee BHICO-
KOM HarpeBe ero Kauectso yxynmaercsa. Ha pme. XII1.12 nokazama
NPUHIUTHAJIbEAS CXeMa TYHHEeJABHOR CYIIMJIKHM ¢ TOpelIKaMu MHppa-
KPacHOI'0 HM3Iy9eHHsa, MpefHas3HavYeHHOHN [JId CYIIKH CHIOYYMX MaTe-
pualioB B TOHKOM cjoe. I[Ipom3BoAmTeIbHOCTH YCTAHOBKHM pPeryiu-
pvercs H3MEHEeHHEM CKOPOCTH [OBUKeHH:I TPAHCIOPTeDHOH JeHTH,
a TeMImepaTypa HaTpeBa — BHICOTOH HOJBECKH TOPEIOK.

Puc. XIII.12. pusnunuansHad cXeMa TYHHOIbHOH CYIMNJIKH,

1 — OyHKep AJIA BI&KHOrO Marepuana, 2 — mubep, 3 — rasoBble H3LydaTeldn; 4 — OTBOA
OPORYKTOB CrOpaHMA H MCHapeHull; 5 — BHIXOL CYXoro MaTepHala; 6 — TpPaHCHOpTeD; 7 —
BO3[YX0OOPOBOL,.

Cymka Tafaka B CYMWIBHEX Kamepax, oGorpeBaeMHIX To-
penraMu HHPPAKPACHOTO H3IY4YeHHs, MO3BOJIAET YCKOPHTH [03PeBa-
HIle TaGaKa 3a CUET BIaTH H YILIEKUCIOTH, COJEPHAMMIXCH B IPOAYK-
Tax cropaHna rasa. IIpy BHICOKOM KadecTBe BHICYMEHHOro TaGaIHOTO
JqHCTAa TPOM3BOLUTENBHOCTH CYHNIKH COKpamaercs ¢ 5—38 Hepeab [0
4—5 nueit [33].

Ormepasi ofpadorka noxeii. OmmmM u3 oddexrmBuEX cmocoGos
VHUYTOEHUA COPHAKOB HA HOIAX ABJIAECTCA UX orHesas oOpaboTka
¢ MCIOMB30BAHMEM I'a30Boro Tomimsa. Taras o6paforTka mojei MomeT
OpOM3BOANTRCA [0 NOCeBa KYJIBTYPHHX pPaCTeHHil, mocjie IOCeBa
pacTeHuil Ao BCXOja MX, a B OTAEIBHEIX CIYydaAX OTHEBOM KYJIBTH-
BaIIM DONBEpPralOTCA MEEIYPANbs IIOJell moclie BCXOJa pacTeHHi.
Ilpr ormesoit 06paboTKe mOMEeH YHEITOKAIOTCS HEe TOABKO COPHARM,
HO TaxKKe BpeJHHIe HACEKOME® M BHPYCH.

Ha poxax cpenpeasmaTCcKuX pecIyOIHMK yike psj JIeT HCIOIB3Y-
I0TCA OTHEeBHE KyJBTHBATOpPH, pafoTapollye HA CRAMKEHHOM Tase.
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OrHeBO#l KYABTHBATOP COCTOMT U3 HECKOJBKAX PAZOB HHMKEKIUMOHHBIX
FOPEeJIOK, 3aKpemieHHHX HA pame ¢ mupHHOH 3axsara go 8—10 M.
TFopeaxn oGopymoBaHH CHOEIUAJBHHIME HACAJKAMHA MIA HPUFAHAA
dareny HeoO0XomMMOro HampaBieHHA. HNyJbTHBATOP CIEIIACTCA
¢ TPAKTOpPOM, HA KOTOPOM YCTaHOBIEHH jBa 0ajjioHA C:KUAEHHOTO
rasa emrocteio mo 300 1 RayRmwil. YopaBieHme ropejiKaMu aBTOMATH-
3UPOBAHO K COCPEOTOYCHO B KaGWHE BOJHUTENS TPAKTODA.

[MoMuMmo DpUBeeHHHIX IPHMEPOB HCHOJH30BAHHA TAa30BOTO TOI-
JINBA B CeJIbCKOM XO3AMCTBE OHO HMPUMEHATCA AAS pas3orpeBa JABHUra-
TeJel TPAKTOPOR ¥ MAmInH B 3UMHEe BpeMs, B MEXaHHYeCKHX MacTep-
CKUX [JA Pe3KH MeTajla, IIaBJeHWs I[BETHHX MeTAJJIOB, Harpena
MeTallIa B KY3HEYHHX TOpHAX W T. I.

§ XIII.4, Texmamko-sKOHOMAYECKHE NOKAa3aTEIH

Ilpm cHaG:KEHUW CeIBCKHUX HACRNEHHHX IYHKTOB IPHPOJHLIM
Ta30M HA TeXHUKO-)KOHOMUYECKUE HOKA3ATENH CYINECTBEHHO BIUAET
BHOOD CHCTEMB TEIIOCHAGMKEeHNs HACENEHHOI'0 DYHKTA, TAK KaK OTO-
OHUTeIbHLE HATPY3KH cocTaBagoT Goxee 50% obmero pacxopma rasa.
ITHUWNOSII mmxemepHoro o6GopymoBaHHs npH paspaGoTke IPOSKTOB
BHYTDHUIOCENKOBEIX CHCTeM Ta30CHA(enHMs I PpaHoHOB HOBOTO
MHUAOT0 CTPOWTEABCTEA CPABHMI BADHAHTH Ta30CHAGKEHHA CeJI

Tab6aunma XIIL.2

YaeabHble TeXHAKO-3KOHOMHYECKHE MOKA3ATedn CHCTeM
raszocHal;KeHHsI CEIbCKUX HACEJEHHBIX NYHKTOB

(maA paifioHOB HOEOTO $KEJIOT0 CTPOMTENHCTBA)

B pacueTe ®Ha 1 del

Cxema TensyocHadxeHusA
Horaaaremnu LeHTpalu- RenenTpa-
30BaHHAA 30BaHHAA
IIporsKeHHOCTH T'a80IIPOBOLOB CPEHETO HABIEHNA, M 0,6—2,0 0,4—1,0
ITporssKeHEHOCTH Ia30POBOJIOB HUBKOTO JABICHWA, M 2,3—5,6 2,6—6,8
MeraInoBIOKEHAA B Ias3olpoBOIEl, KT . . . . . . 7—3 35—55
HammranornosKenus B cucTeMy razocHal:xeHus, pyo. 59—130 160—182
Eskeropumte dKCINyaTamWONHbe 3aTpaTh, py6. . . 5—9 7—13
IIpmpepennarie sarpate, Py6. . . . o . . . . . . 13—29 31—40

¢ IEeHTPAJIM30BAHHEIMA U [EHEHTPANM30BAHHEIMA CXEMaMH TEILIO-
cuabmenua [55]. Pesyawprars amanusa npusemensr B Taba. XIIL.2.
Hmxenit 1 BepXHMEl mpepennl mMOKA3aTeled COOTBETCTBYIOT H3MeHe-
HUIO IVIOTHOCTH ;KUI0T0 (oHpga mocearos oT 960 mo 150 m2/ra u roam-
qgecrpy mureneid or 2000 go 500 wem. ammme Taga. XII1.2 caupge-
TeJALCTBYIOT O PEe3KOM BO3DACTAHMH KANHTANOBIOMEHHHE B CHCTEMY
ra3ocHa0KeHusA IPH [eNeHTPATM30BAHEHOM TeINIOCHAGKeHH. 3aMeTHO
BO3PACTAT B HTOM CJIydYae W HKCIIyaTalMoHHHe pacxonsl. Ciegona-
TeJIbHO, OPH HOBOM IKUJIOM CTPOHTENLCTBE B CeJBLCKUX palloHax
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C YBEJWICHHHIM KOJMISCTBOM MHOTQITAKHHX M MHOTOKBAPTUPHBIX
JRUIBIX JIOMOB OpeAmouTeHHe CJIefyeT OTAABAaTh He WHAUBHIYAIbHBIM
MeCTHBHIM TeIIOreHepaTopaM, a rasHQUIMPOBAHHEIM OTOLNHTE]BHEIM
KOT@IBHEIM.

Heo6xomumo, oggako, mMeTh B BEAY, YT0 HpH GOJBINOH paccpeno-
TOYEHHOCTH ycaje( HAceJeHHBIX IYHKTOB CTApPOR 3acTpOdKE 3HAYM-
TeJBHO BO3DPACTAIOT OPOTAMKEHHOCTh W CTOMMOCTH PaCcHpeeduTeIbHEIX
rasonposogos m remaosmx cereit. Ilo pammmM T'monpoHIWrasa,
CTOMMOCTh HPOKNAZKA 1 M yIHYHOTO rasoIpPOBOJA, BHIOJHEHHOIO
u3 tpy6 pmamerpom 100 m 50 MM, coorBercrBemHO pasHa 6,64 m
4,48 py6. CrommocTs mporaagky 1 M HO3E€MHEIX TBOPOBHX I'a30mpo-
BOJOB puameTpoM 25 MM coctapiser 2,95 pyo6.

Ipu cHaGmenny CeABCKUX MOCENKOB CIRMKOHHHM Ia30M HCIOIb-
3YIOTCA WHIUBHAYAJBHBIE YCTaHOBKH ¢ OalOHAMH eMKocThio 27
u 50 71, a TaKsKe MOJ3eMHEIE Pe3ePBYapPHEE YCTAHOBKHU G €CTECTBeHHBIM
¥ HCKYCCTBEHHHM HCIIapeHUeM rasa. BalioHsl eMKoCTH0 27 I OORTHO
HCHONB3YIOTCA BCTPOEHHHIMA B TpeXkoH(opounsie naute. KEcim
B KBapTHpe KPOME INIATH YCTAHABJIMBAGTCHS M Ta30BHII BOJoHarpeBa-
Telib, TO OpUMeHsTcHA O6annons eMmrocTsio 50 m. Ilpm sraskmocT:
3acTPOMKM Goliee ABYX NPUMEHAIOT DPe3ePBYAPHEE YCTAHOBKH.

B ra6n. XIII.3 mpuBefieHH TeXHUKO-3KOHOMHYECKHWE MOKA3aTelH
IpYMeHeHUs PAB3JMYHEIX YCTAHOBOK CIKMIKEHHOTO [asa jiA MeJIKHX,
cpegHAX W GONBIMX CeNl ¢ COOTBETCTBEHHON UHCIeHHOCTBIO HAacele-
Hua 400—500, 1000—1100 = 3000 wexn. [53].

Avanusupys mamasie Tabn. XII1.3, Herpynso sameTruth, 4UTO
B CTPYKIype 3aTpar HAa MHAUBHUIYAJILHHE rasobailoHHLE YCTAHOBKE
HauboNbBmMuU# yhedbpHHH Bec HMEIOT 3aTpaThl HA Ta30BEe IPHGOPHL.
B menoMm 3arparh Ha VHOUBHAYAJIbHHE raso0allIoHHHE YCTAHOBKA
MAJI0 3aBHCAT OT pa3Mepor ceia. CoBepmeHHO HHAYE BHIJIAIUT
CIPYKTypa 3aTpaT Ha pe3epByapHHe ycraHoBkum. Hapsmy ¢ sartpa-
TAMHE HA Tra3oBeie OPUGODPE B 5TOM cly9ae 3HAYNTENeH YMEeILHHIA
BEC 3aTPAT HA PACHpPE/eHTEeIbHEE W BHYTPHIOMOBEE Ta30IPOBOJIHL.
Xapakrep n3MeHeHHS NPUBeJEHHBIX 3aTPAT IPH pe3epPBYAPHBIX yCTa-
HOBKAX B 33BHCUMOCTH OT pasMepoB celd yOeAUTEIBHO TOBOPHT
B I0/B3y HpUMEHEHWs DPe3ePBYapHHX YCTAHOBOK [JIfA KPYOHHX Cel
C MHOTO3TR;RHOHM 3acTpoifiKo# 3HAUNMTEXBHON WacTH KHIOTo (OHJA,
TeM 0oJiee 9T0 GaJNOHE BHIIE BTOPOTO aTazka He Hocar. Ipm stom
HambolNee OHOHOMMYHHMEH U 0oJiee HAJEKHEMH B 9KCILIYATAIHA
ABIAIOTCA pPe3epPBYapHbIE YCTAHOBKH C HCKYCCTBEHHHIM HCHApeHHeM
rasa, 0CO0eHHO [JA CeNBCKHX paiioHOB ¢ HOHMIKEHHOM pacueTHOd
OTONATENbHON TeMOeparypoil HAaPYKHOTO BO3TyXa.



F'aasa XIV

Mcoonp3oBanne CHRUMEHHBIX
YIJIeBOJOPOAHEIX Ta30B

§ XIV.1. Tpancmopr um xpanenue

CoRmKeHHbIe YIVIEBOMOPOJHEE rash XpaHAT M TPAHCIOPTHPYIOT
B JKHIKOM, a HCOOJXB3YOT B Ta3000pasHOM cocTogHUH. J0CTaBIAOT
HX TOTpefUTeNsAM MepPHOJUIECKH C CO3[aHHeM 3amaca Ha OIpefesieH-
guii mepmor. Ha pme. XIV.l noxasama npuHIMOHAIBHAA cXeMa
pacIpefieieHdsA CRIDKEHHHX Ta30B, MapOPYTOB HUX TPaHCOOPTA
m mect xpaseHus. C raso- nam HeremepepabaTHBAWINEro 3aBOja
ras B JKUAKOM BHe [OCTaBAseICS HA ra3opasfaTouHbe CTaHIUE-
miau Kycropele 6asH BOSHEIM IIyreM Ha TAHKepax, a damie — Io
JXeNe3HOM fopore B mucrepHax ob6nmeMoMm 954 mam 98 M3, Ilpum neGoab-
mUX PACCTOAHWAX OT 3aBOMA JI0 ra30Pa3aTovYHOM CTAHIVE WIH KY-
cToBOil 06as3El ras TPAHCHOPTUPYETCA B OOABNIETPY3HHIX aBTOIMCTEP
Hax eMKoctbio 12 m® uam mo rpybompoBomaM mnoj paBiaeHHmEeM 15—
20 wre/cm2.

HenesHonoposxHaEe W aBTOMOOHIBHBIE IMCTEPHE AJA HIEPEBO3KHA
C/RMFKEHHBIX [A30B M3rOTOBIAIT M3 BHICOKOOPOYHOW CTalH B 060-
PYAYIOT CIAMBO-HAJUBHOR M KOHTPOJNBHOME apmarypoit. [lns ymeHbme-
HHA Harpesa COJHEYHHIMH JIYJaMH IMCTEPHH OKPAalIHBAIOT B CBETIEIA
IIBET M 0GOPYAYIOT COJHIE3ATIUTHHIM KOKYXOM.

Ha crammuax m 6asax OCYDICTBIAITCA IIPMEM CHKMKEHHOT0 rasa,
XpaHeHUe ero B MOJI3eMHEIX WJIM HA36MHBIX eMKOCTSX U PO3JIUB B aBTO-
[HCTePHH WA OAaJNOHH JJIA JOCTABKHA B PE36PBYAPHEIE YCTAHOBKH
morpeburesieli @AM Ha OYHKTH oOMena 6annonos. I'omoBoit oTmyCK
rasa cocrtaBifer A CTAHIUH OT 3 [0 24 THC. T/Tom, masA Gaser —
or 25 no 100 Teic. T/ron. FeoMerpudecKas eMKOCTh BCeX PE3ePBYapoB
Mosxer OniTh He 0oaee 8000 m3. PacmonaraioTcs oHE BHe uepThl TOPOJa
W HACEJEHHOI0 MYHKT& C HOJBeTPEHHOU CTOPOHBI rOCHOACTBYOIIAX
BOTPOB.

B coorsercreum ¢ «I[lpaBmmamm Ge30macHOCTH B rasoBOM XO3sii-
CTBE» PACCTOAHNUSA OT PE3ePBYaPHOrO MAapKa B 3aBHCUMOCTH OT 00mero
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o0beMa mapKa W eMKOCTH OJHOTO pe3epByapa N0 PA3IUYHEX 3aHMi
¥ COOpPYMeHuli, He OTHOCAIAXCA K ra30Pa3fgaToYHON CTAHIMH, OJ-
sREH 66Th 110—500 M opa nasemmom um 50—200 M mpu momseMHOM
pasMemenun pesepsyapoB. IloxsemMubIME cumTaTCA pesepByaps,
YV KOTOPHX BepxHAA o6pasylomas pesepsByapa sariayGieHa He MeHee
geM Ha 0,2 M HmKe IIaHUDPOBOIHOW OTMETKY 3€MJIH.

laso- unu xHepmenepepalameibanyud
3abod

I
f I

la3gpasdamoran
cmanyus

il Rlili

Pesepbyaprvie bannonnsie yemarobuu Pesepbyaprole
yemanobru y Yy nompedumeneu yemanobru Yy
nompedumened nompedumened

Kycmobua basa

MyHum Padonnsttc nyHam
obmena bannonol J

Po3HUYHEIL RYRHM

bannonnsie yemawoBxu y nompebumened

Puc, XIV.41, llpuEnunnanpHas cxXeMa pacIpefelNeHAsa CHKIKOHHHX Iasos,

Jlja [oCTABKE CKUKEHHOTO Tasa B pPe3ePBYapHEE YCTaHOBKH
morpebureneil ucnoabsyior asrormuctepan (AIKT), cMorTHpOBanHKe
Ha maccH asromoOmieii. Ha aBToMOGHIBHEIX [OpOTax ¢ yCOBEpINEH-
CTBOBAHHBIM IOKPHITHEM IPOU3BOJUTENILHOCTh HEPEBO30K Ta3a MOIKET
OLITh YBENWYeHA 3a CY6T MCIOJIH30BAHMA ABTONPHIENHEIX I[UCTEPH.
Ilpm ycraHoBKe Ha aBTOIMCTEpHAX ImecTepeEIaTsix Hacocos HCI-15
¢ IPHBOIOM OT [BUTATeld aBTOMOOMIISI OTH aBTOIIUCTEPHH MOTYT OHITH
ACIIONB30BaHE KaK Pas3gaTouHLe sl HANOIHEHWSA (ajIOHOB HEIOo-
CPeJICTBeHHO Ha UyHKTaX oOMeHa O0alll0OHOB, HMMEIIUX HAIUBHHIE
OTHeNeHUA,

MakcuMaldbHEE reomerpraeckuil 06meM pesepByapHEX YCTAHOBOK
GHTOBHX M KOMMYHAJBHHX NoTpebHUTeNell He MOJNKeH NPEBHINATH
20 mpm masemuO# m 50 M3 mpm mOA3eMHOH yCTAHOBKE PE3ePBYapoOB.
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IlpombimuiieHAbEe HPEUPUATHAS I COOCTBEHHHX HYIKJA MOTYT HMeTh
pesepByapHBIe YCTaHOBKU obmuM oGbemom mo 500 mE.

TpancnopT c:RmKeHHOro rasa B (aNI0HAX MOMKET OCYINECTBIATHCH
¢ TPC unm xycroBhx 6a3 aBTOMOGMIAME THOA «KIETKAY WA OGHIREIME
MaJI0fl IPY30HMOABEMHOCTH HeNOCPeICTReHHO IOTPebuTeNnsaM min 60ab-
MerPy3HHME aBTOMOOMAAMY Ha OOMEHHBIe, PallOHHEE W POSHUYHES
OYHKTH, a C HHX — HEUOCPeICTBEHHO IOTPEOUTENAM CIenUalbHHME
aBTOMOOWIAMH, OOHYHEIME OOPTOBEIMH, IEPE00OPYNOBAHHHIMU [
DTOA IfedM, a B OTHENBHHX CIAyJIaAX U IOJBOJAMI.

Ha nyaxrrax o6Mena 6aiioHOB ¥ B PaflOHHHX IYHKTaX, 00CIYRA-
BAEMEIX CHJIAMA M CPeJCTBAMM BTHX IIYHKTOB, MOJKeT XPaHHThCA Gai-
mounos emroctbo 50 1 mo 490 mr. u emxocreio 27 1 — mo 3000 mrr.
B posmpunmx myakTax, o0CHYKHBAaeMHX MECTHHIMHA CIy:X0aMu razo-
BOTO X03siicTBa, XpaHuTcsa GaninoHos emrocTsio 50 a oxomo 100 mT.
¥u eMKocThI0 27 X — pmo 360 mir.

B rpynmosmx ra3o0ajIoHHHX YCTaHOBKAX, NPeJHASHATEHHEIX
oI CHAG/HeHHA CHKIKEHHHM ra30M KOMMYHAIBHHX OOBEKTOB WJIH
JKEIIBIX JOMOB, CYMMapHaA €MKOCTh GallIOHOB HE [OJIKHA NPeBHIIATH
600 mpm pacmoIOMKeHME YCTAHOBKH Yy HECTOPaeMo#l CTeHH 3TaHUsA
7 1000 1 mpm pasmemenum Ha paccrosaHmu or 3maumi. Cymmapmas
@MKOCTh TFPYOOOBHIX Ta300ajlJIOHHEX YCTAHOBOK TIPOMEIMIIEHHEIX
npepupuATHi He AossxHa npessimars 1000 mpm pasmemenudm y CTOR
spaumit 1 1500 g npwm pasMemenum ¢ paspHBOM OT snaEmii. Muausn-
AyanbHbe razobalIOHHEE YCTAHOBKHM MOLYT HWMeTh JBa OallIoHA
emrocThio 27 mam 50 JI, B3 KOTOPHX OmmH ABIAeTCA pabouuM, a Apy-
Toil pe3epBHEIM.

Ora obecmedeHusA CHHUKEHHKM T'a30oM BpeMeHHHX TOTPeOuTelnei,
HAIIPUMEDP CTPOUTEIHHHX IIONIA/IOK HIW MOJEeBHX CTAHOB, IPUMEHSIOT
mepegBUKHEE pesepByapsl emrocthio 0,63; 1,0 m 1,6 M3, KoTopme
C rasoM [OCTaBJIAKT mMOTpeGuTens M Ha aBTOMOOMIAX WIH HATIOMHAIOT
HEmOCPeICTBEHHO Ha MecTé y morpedmrens u3 aproumcrepH. llpm
numamerpe 800 MM stu emroctn mmeror miamuy 1362, 2062 u 3263 mm.

IIpu TpaHCcOOPTHPOBKE M XPAHEHUH CIKUMKEHHEIX ra30B B pesepBya-
pax, OamnoHaX M [OPYCAX EMKOCTAX CHeRyeT YIHTHBATH BHCOKHHA
00beMHH K05(PPUOUEHT TePMHYECKOTO PACHIAPEHHA JKAAKOHE ¢asH
yraesogoponHeix rasos, npumepro pasusii 0,003. Ilosromy samomn-
Henme M0G0 eMKOCTH CHKMKEHHHM Ias3oM IPOHW3BOAUTCA He Gojee
vem Ha 80—90% ee reomerpuueckoro o6meMa ¢ TeM, 9TOOE HAJ JHKAMI-
Koii (a3oii Bcerma ocraBanack HapoBas momymka. M3 srmx e co000-
PajKeHUI TpHU HepeBo3Ke 0aNIOHOB MX Cje[yeT 3alUmaTh OT BO3me-
cTBHA coiaHeUHHX Iydeii. Ilepenoanenue GanioHoB mim pesepByapos
CIKMJKeHHEIM I'a30M COBEDIIGHHO HE[OIYCTUMO W BEHET K HX paspy-
TIEHHIO.

§ XIV.2, Perasuuranus CKEKEHHBIX IrazoB
Jnsa mCmoNn30BAHAA CHKIMKEHHEX ra30B B KauecTBe TOILIMBA HX

mepeBofAaT B rasoofpasHoe cocrogHume, T. €. perasmuiapyor (Ecma-
psamoT). B mpomecce perasmuramumd 3aTPAYHBASTCA TEINIO HAa WMCHA-
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peHue CHUHEeHHBIX Ir'a30B U Iéperpes Ux NapoB 10 TeMuepaTrypbl OKPYy-

WaIel CpeyEL.
Qper =T +rep = lnep— ixo (XIV.1)

rie Qper — TeIio, 3aTpaumBaeMoe HA perasmUKaIuio, KKaJ/Kr;
I — CKDHITag TeIuoTa MapooOpPa3sOBaHmA, KKAI/KL; {nep — TEILIO,
3aTpauMBaeMoe HA LEPETPeB WHaPOB, KKAL/KT; iy, — TEII0COJeD-
JKaHHMe meperperoro mapa, KKAJU/KT; by — TEIIOCOAEp;KAHHAEe JKUTKO-
CTH, KKaJ/KT.

KoamuecTBo 5TOT0 TeINa B OCHOBHOM OIPEENASTCHA BEANIMHOI
CKpBITOH TeIJIOTH Hapo00pa3oBaHHUs, KOTOPas 3aBHCHT OT COCTABa
rasa M TeMIepaTypH (jfaBleHus), OPE KOTOPOH HPOMCXOAHMT MCHApe-
oue (raba. XIV.1). llpmOnmxeHHoe 3HAYeHWe CKPHITOW TEILIOTHI
napoo6pa3oBaHEA MOJKHO ONpPeJeIdTbh [0 JHarpaMme COCTOSHHSA
raza Kak pasHOCTh TEIIOCOJAPJKAHHWA rasa B TOUKAX IEPECEIeHNS
COOTBETCTBYIOINE H30TEPMH (WU CcoBHAjaIell ¢ He#t maobapsi)
¢ morpamduHpMm KpuBEME (cM. pumc. 11.2 m 11.3). Ha pmmarpam-
MaxX BHTHO, 4YTO C YBEJIMYEHHEM TeMOEPATYDPH (IAaBJICHUA) BEIWIHHA
CKPHTOM TEHIOTH Napoo0pasoBaHWS yMEHBIIAETCH.

Ta6annma XIV.1

CKpBITAA TEIIOTA Napoo0pa30BaHNd KHAKAX QJIKAHOB
B 3aBHCHMOCTH OT TeMIEpaTypsl, KKaJj/Kr

Tas —20 | —15 | —10 I —5 0 5 10 15 | 20 30 40 50 | 60°C
Mpomam . . |955]946]926|91,7 907|88,7|87,0| 84,9 82.5| 78,6 74.4| 68.0| 62,6
n-Byram . . |954|949]|93.8|928] 91.8| 90:8| 898| 88.5| 87.6| 85.6| 82.8| 79.6| 763
Usobyram | 89,6886 |87.5|85.9| 849|83.4] 824|810 79.9| 71| 74.1{ 70.8| 657

ITpumep 28. OnpeenuTb KOJTMYIECTBO TILIA, HEOOXOMUMOE HIA perasi-
¢uranun 10 Kr mpomama um Teperpesa ero napos go 20°C mpu a6GconoTHOM
HaBIEHHE 4 Krc/cm2.

Pewenye. Ilo puarpamme cocTogBms mpomama (cM. puc. 11.2) Temmocomep-
JKaHWe KANAMEH KUAKOCTH iy = 21 KRAJI/Kr, TemJIocoJep:KaHHme meperpeTsix
mapos mpu 20°C wu aGcomoTHOM paBmeHEM 4 Krc/cm? ip = 123 KKamj/Kr.

Qper= iy — ix = 123—21 = 102 rkan/kr, a pua 10 Kr Qper = 10 Qper =
= 10 .102 = 1020 kxamx.

Perasudpuranmua B 3amMxEyTOM 00b€Me, Hampumep B Oannome wim
IO/[3eMHOM Pe3epByape, C eCTeCTBOHHEIM IPATOKOM Temila U3 OKPYIKa0-
meil cpexn HamboJiee Jerko ocymecTsuMa. OfHAKO IPH HA3KEX TeM-
mepaTypax OKPY:KalIeid Cpefsl TaKasd perasuUKAAs MaJloIpou3-
BONUTEIBHA M IPH MHOTOKOMIOHEHTHOH CMeCH C/HMIKEHHBIX Ia30B He
obecrneunBaeT CTa0HILHOTO COCTAaBAa IapOB, a CleN0BATENbHO, U CTa-
GunbHOM TemnoTH cropanusa. Hampumep, ecan B Gasrone miam pesep-
Byape 0yJeT HaXOAUThCA CMeCh IPOIaHa I OyTaHa, To B Hadale oTbopa
mapoBof (pass OIPOMEHTHOE COfePsKaHMEe B Hell mpomaHa 0yHeT 0oanine
cofepsxauna ero B smarocTu. 1lo Mepe Hcmapenwmsa KugKoCTH B HeH
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oCTaeTCs BCe MEHbIIe NpomaHa, & MPOIEHTHOE COojiepiHaHMe OyTama
yBenuuuBaerca. B pesymrsratre yBenmumBaercd IPONEHTHOE cojep-
/aHue OyraHa m B oT0Hpaemoii mapogoi fase. Taroe maMenenme co-
CcTaBa MapOBOM M ;KHUAKOH (a3 BiedeT mOCTEIEHHOE MOBEICHWE Teli-
JOTH CrOPaHAA M IUIOTHOCTH NapoB, YTO OTPHIATENHHO CKaBLIBaeTCA
Ha paboTe TasoBHX COPEIOK.

IIpn ecrecTBeHHO# perasm@uKAlMu HOPHUTOK TelJa M3 BHEITHEH
Cpefsl K JEKHAKOCTE B OCHOBHOM OCYHIECTBJIACTCA 1Uepes CMOYCHHYIO
MOBePXHOCTE OaJiyioHa miId pesepByapa M KOJIWYECTBO MCHapAmeiica
MUMAKOCTH, Kr/d,

G=FkF.(t,, . —tx)lr, (XIV.2)

rae k — Roadpdumment remmomepepasm, rxraa/(m2-4-°C); Fo — cMmo-
9eHHAS MOBEPXHOCTH, M2} I, . — TeMOepaTypa ORpY:Kalome#d CpenH,
°C; t, — Temmeparypa JKHAKOCTH B pesepByape, ‘C; r — CKpHTag
TEIJIOTAa Tapoo6pasoBaHMsA, KKAJ/Kr,

Kos¢gdunumenr remnomepenadm kX fias cTaJIBHEX E€MKOCTO# IPHHHA-
Maercs: fOIA 0ajjOHOB, ycTaHaBimpaeMHx B miadax, — 10—12,
OJisT HA3EMHBEIX pesepByapoB — 12-—15, mid momseMHEIX pesepBya-
POB, YCTAHOBJIEHHWX HIJKe 30HH NPOMEP3aHHMA TIpyHTa, —2,0—
5 kxamx/(m2.14.°C) [16]. Ilepemapy TtemmepaTyp &, o— fx CO37HAETCH
AUINE OpH YCTAaHOBMBIIeMcA o0T00Ope mapoBoi (asm HM3 3aKPHTOTO
pesepsyapa. Ilpm gnurensHoMm orcyrcrBmm orT6opa rasa TeMmeparypa
HUIKOCTH B pesepByape BHIPABHUBAETCA C TEMIEpPaTypoil OKpyrKaio-
mieil cpesl X TeMuepPaTypHHH mepenaf £, o — Ly = 0, CIeI0BaTEIBHO,
ucnapeHuda He mpoucxomur @ G=0.

C momenTa or6opa mapoBoii ¢ask #3 pesepByapa JaBIeHAE B Hapo-
BOM IIPOCTPAHCTBE HOHMKAETCS M VIS BOCCTAHORBICHUA ABICHUS HACH-
MIEHHHIX NAPOB, COOTBETCTBYIOINEI0 [aHHOW TeMmeparype, d9acTh
mugrocTH wcnapserca. Ha aro pacxomyercs Temio, KOTOpoe 3amM-
CTBYETCS B IIEPBYI0 096PEb K3 CaMOU JKUMKOCTA ¥ CTCHOK peaepsyapa.
BrigeanHOE 5THM HOCTEHEHHOS UOHMIKEHHMe TEeMIEepaTyDPH CO37aeT
TeMmepaTypHER mepenan i, . — fx, o0ecmeuMBaiOmuii IPHUTOK TEILIA
U3 OKPY/Kaome# cpefsl. TeMuepaTypHEH TpajMeHT B RaJIbHEHIIeM
J0BOJIFHO IOCTOSAHGH, I HAa HCUAPEHHE ;KUITKOCTH PACXOLyeTcs B 0C-
HOBHOM TeIJIO, OpuTeKawmee nasHe. ClieoBaTeNBHO, PN HEPUOAATIE~
CKOM (IUKJINYeCKOM) 0T0Ope IapoB M3 pe3epByapa 3a CYCT aKKyMY-
JMPOBAHUSA TEIIa CAMOW JKMIKOCTBI0 M CTEHKAMHE pesepByapa MOMKHO
ucnaputh GoJIbIIee KOIMYECTBO T'ada, YeM IIPU HOOPEPHIBHOM Pacxofie
rasa. Takoli MUKINYecKWil xapaxkTep orGopa rasa ¢ NEPHOJOM IIUKIIA
1 cyr. WacTo HMeeT Mecro B KOMMYHAIBHO-GHTOBHX YCTAaHOBKAX
ciRmKeHHOTo rasa. Housno, mpu orcyrcTBum morpebiaenus rasa,
IPOMCXOAUT HAKOIIEHHAE TeIIa KANKOCTHIO U CTeHKaMH pe3epByapa,
a JHEeM BTO TEIJIO, a TaK:Ke [00ABIAKMEeCHs W3 OKPYJHAIIMEH Cpelsl
HCHOJB3YETCS AJS HCOADEHUA JKULKOCTH.

B jelficTBHTeNBPHEIX YCIOBHAX €CTOCTBEHHAA perasumuxamus CHKH-
JKCHHHX ra30B B 3aKPHTHX pe3epByapax 3aBHCAT OT H3MEHEHIS CMO-
UeHHO} MOBEPXHOCTH, COCTABA CMECH YrieBOJOPOIOB, CKPHTOM Tem-
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JOTH Tapoobpa30BaHAA CMECH, TeMIePATYPH W BIAKHOCTH OKPYIKaI0-
mieit cpejisl ¥ pAxa APYIEX, TPYAHO yIuTHBaeMx paxropos. [loaTomy
B IPAaKTAYeCKAX DPAcueTax MPOM3BONUTENbHOCTh 0ajIOHOB H pesep-
BYapoB OIpejelAl0T 0 YOPOMEHHHEM (PopMysaM HIH HO HOMOIPaM-
MaM, IOCTPOeHHEIM HA OCHOBAHMH HKCHEPHMEHTOB. QPHEHTHPOBOTHAA
IPOM3BOAATEIBHOCTE COCTABIACT: Gammona emkocTbio o0 a1 — 0,4—

g 7 8 3

_ ik ol
o

[ 7 opsvos Boda

7 727

Puc. X1V.2. IlpuAOUONadbHEAA CXeMa YCTaHOBKH ¢ HCOA-
pmrereM MoCTasIpOEKTA.

0,5 M3/4 upm Bryrpenneii m 0,2—0,3 M3/4 mpm HapYKHOHE yCTaHOBKE
B smMHee BpeMs; HOJ3eMHOLo pesepsyapa obmemMoM 2,5 M® — 2—
4 m3/q, obvemoM 4,4 M® — 3—6 wm3/a.

QCHOBHBIE HEOCTATKN eCTeCTBEHHOTO HCIADCHAA M3 HA3eMHHX H
DOI36MHEIX eMKOCTell B 3HAYATENBHON CTENeHH YCTPAHAKTCA B CH-
¢TEeMax MCKYCCTBeHHOU perasmpuKalud, HMEeIOMMX TOJ0TPeB CHEKeH-
HOTO rasa HemOCPEe[CTBeHHO B €MKOCTH MU B BRIHOCHOM HCHApHTeIe,
Kyla DOCTYIaeT W3 eMKOCTH jKEfKasg (asa IOCTOAHHOTO COCTaBa.
Ha pme. XIV.2 moxasaHa IPHHIUIMATBHAS CXeMa HCKYCCTBEHHOU
perasmpuranmu ¢ umcmapurenem MocrasmpoerTa HpPOUSBOETENH-
mocteio 100 xr/u. Uemapurens I mpeacTaBiaseT coboi GaiaoH mEamer-
pom 309 MM m Bricoroii 905 MM, B KOTODHIil BMOHTHPOBAH 3MECBHK 2
s ropsuedt soper m3 Tpy6 aumamerpom 27 X3 mm. Brytpm Ganmona
HAXOMATCH MOIIaBoK & u kunamaH 4. Horma sentnim 711 u 7 3aKpHTH,
a pemtmiu [0 W 8 OTKpHTH, YyCTaHOBKa paforaer Kak oOndmAas
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ecTeCcTBeHHad perasuduranuonnas. Ilpm saxpeToMm BenTmsIe 710 @ OT-
KDHITHX BeHTUIAX 11, 7 u 8 ycramoBKa paboraer Iepe3 HCIapHUTels [.

CoxmxeHHEIE Ta3 M3 eMKocTH 13 mojt jaBIeHneM COOCTBOHHEIX TapoB
mocTymaer B HMclapuTens. Compuracanch ¢ 3MEeBUKOM, IO KOTOPOMY
OpoTeKaeT ropadas Bofia ¢ temmeparypoit mopsapaka S80° G, cmummen-
HBIi Ta3 MHTEHCHBHO NCIapserca W no TpybompoBopy 6 mocrymaer
K peryinaTropy masienus 9 m panee k morpeburenino. C yBenrmdeHuem
orfopa mapoB M3 HCHAPHUTENS HABJIEHHE B HEM YMEHBIIAeTCS B ypo-
BeHb JKUJKOCTH LOBHIIAGTCH, CMaIMBag OOJBIIYI HNOBEPXHOCTH
3MeeBHKa. B pesynprare mcHApeHUNEe YBEIMUUBAETCH COOTBETCTBEHHO
yBeqmuuBmeMycs orbopy rasa. I[lpm ymensmermm or6opa mapos
U3 UCIAPHUTENA NaBICHHE B HOM YBCGIHIMBAETCH, YPOBEHB JKAIKOCTH
DOHMIKAETCA, OPOM3BOAUTEJIBHOCTh HMcHapurels yMmeHpmMaercs. [Ipm
9pe3MEPHOM DPACXOe rasa OPH WX NPEKPAMEeHAN HOfadd TOopsadei
BOJIH [laBieHHe B WCHApHTeJ]e HOHU;KAETCA M YPOBEHDb KUIKOCTH
Pe3Ko moBHImaeTcsa. Bo wm30esKaHwe MOCTYINIGHHA B 3TOM CJIydae
JRAAKOCTH B rasomporof 6 HONJaBoK J HMOJHUMASTCA M 3aKPHBAET
rkianad 4. [na Bo300HOBIEGHUA OTKPHTHA KlamaHa BeHtamsamu 711,
10 u 7 mpm 3akpHTOM BeHTHIe 8 Heo0XO[UMO BEIPABHATH NABJICHHE
moj kjaamaHoM H Haj HuM. llpemoxpammrennubie wiamaeEm 5 m 12
HMCKIYAKT HEJOUYCTHMOE MOBHINGHNE [JABJICHHA B HCOAPHTENe K
pesepByape.

ITomuMO paccMOTPEHHOIO THOA HMCHOAPHTENA NPAMEHAITCA Mapo-
BHIe, SIEKTPHUYECKUE U APYrue MCKYCCTBEHHBIE PEerasHPHKATOPH CIKH-
JHEHHOTO rasa.

§ XIV.3. Unpuenayaabubie B rpynmnoBnie
rasoGa/lIOHHbIE YCTAHOBKA

NapuprpyansHee OajlIOBHBIE YCTAHOBKE IPUMEHAKT i CHab-
JHeHUA Ta30M moTpebuTened ¢ HEOOJBIIAM pPACXONOM la3a, HaIpPHMEpP
OMHOKBAPTHPHHIX HMIH MAJOSTAKHHX JKHAJEX JOMOB, OGIECTBEHHBIX
moMemeHd ® T. O. Pasnmuaor ycraHOBKEH C pasMemeHmeM OJHOTO
GammoHa eMKOCTBIO He 0ojiee 55 I BHYTPH IOMENEHHA, Ifle YCTAHOB-
JIeHH Ta30BHe DPUGOPH (IJIATA, Tarad ¥ Ip.), M YCTAHOBKHU C ABYMS
GammoHaMH, pa3MemeHHHIMH CHADY/RH 3[AHAA B 3aldpaOmEeMCH
mrady (pmc. XIV.3). Ilpu ncooxsr3oBaHMA IJIAT CO BCTPOSHHKM 0all-
JOHOM pa3pelmaeTcsi HMeTh BHYTPH NOMEMEHHA JBa 0ajjloHA eM-
Koctbio 27 1 — paGounit (BCTpOeHHH) M pesepBHHIL. B mpoumsmop-
CTBEHHHIX HOMEMEHHMAX [ OJHOTO rasomoTpe0isiomero arperara
ycTaHABIMBAOT He (oJee OmHOrO GamioHA eMKocThio A0 80 i.

B xommiexT GanyoHHOW YCTAHOBKH BXONAT: OfUH Wim jBa Gan-
J0HA, PeryJdATOP AaBleHWs, razoBpe HpuOOpH (00WYHO miIWTa HAIA
IJIUTA ¥ BOJOHALDPEBATeNb) W ra3ompoBofi. Dajiiom mMeer CsapHOMR
KOPIyC M3 CIIOKOWHON MapTeHOBCKOM CTalnm TOMEMHOM 2—4 MM
¢ AByMa cepHIeCKUMHA JHHMAMH, GalIMak [JIA YCTAHOBKH B BEPTH-
KaJipHOe IO0JO0}KeHHe, FOPIOBHHY B BepXHEM JHHME [JIA YCTAHOBKH
BEHTUJs W samuTHHE Koamak. Hamei mpoMpimienHocTsi0 BEIIYCKa-
foteca Gamaonsl emkocThio 0T 1 mo 120 1. OcroeH Bhmyck yHEHIE-
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poBamEHX GanmoHoB emKocThio 9, 12, 27, 50 m 80 x (pme. XIV.4).
Ha 6Gannomax emxoctbio 9, 12 m 27 1 BMecTo Kolmaka HMEeTCA 3a-
IDUTHHH BOPOTHHK, KOTOPHE OLHOBPEMEHHO ABJIAETCA TPAHCHOPTHOMR

Puc, X1V.3. NsgaBagyansase ogso0annoHEas (a) m AByxGajommasg (6)
YCTaHOBKIUL,

pyukoil m ofecmeumpaer ycJOBHA NAA aBTOMATH3AIIMU 3aIOJHEHHR
W MHOTOSDYCHOTO XpaHeHHMsA 0aJlmoHOB. Baamomer emroctrio 50 m
80 51 BMecTO BOPOTHMKa CHa(eHH 3aIMUTHHIM KOAOAKOM H ABYMS
PYIKaMHA.

Ha xopnyce Oanmosa mAm HA B3aKpeILICHHON MeTajdlmdYecKoi
OIacTHHe AOCNXHL OHTH BHOWTH: Mapka um kiaeitmo OTK aasopma-
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M3TOTOBHTEJIA; THI ¥ HOMep O0ajjioHa; Macca €ro ¢ TOUYHOCTBIO JI0
0,2 Kr; gaThl HM3TOTOBJCHHA, WCHOHTAHAA M 0YEPEIHOTO OCBHIETENb-
cTBOBaHHsA; pafodee M mpoGHOe THAPABIXIECKOE HABISHNE; (daKTHIe-
cKasd eMKocTh 0ailioHa ¢ TouHocTho A0 0,2 n1. OkpamuBaerca 6ai-
JI0OH B KPaCHHIH IBET ¥ MMeeT HAANNCH «IPOHaH-OyTaH»

B ropnosaas 6GammoHoB eMrocThi0 D, 12 m 27 n ycramaBimBaioT
caMosakprBamuecs kaanans Tana KB-1 (puc. XIV.5, 6). 3aumpa-
OmMyE KiamaH 7 mpm;KaT K rHe3qy LOPYRUHOH 8 W JaBleHNeM rasa.
Ilna OTKPHITHA KiIamaHa CHUMAeTCA BaMIMTHHI KOAmadok 6 m Ha ero

&
&L
23
ZaN
5

---..u"‘ £3)
W

Puc. XIV.4. Hosate THOe 6ajiIOHOB [iA CHULKOHHOTO Ta3a OMKOCTBHI
5 (a), 12 u 27 (6), 50 m 80 & (s).

MECTO YCTAHABIMBAETCHA PEryiAaTop, INTOK KOTOPOr0 OTKAMAaeT KJa-
DaH BHH3, QUKCHDYA €ro OTKpHToe modoykeHme. Ha Gamxmomax em-
rocreio 50 m 80 a ycramaBausaror yrioeere BeETHan THma BB-1 (cm.
puc. XIV.5, a). Ilpm BpameHnE MaXOBHKa 5 HO 9YacCOBO# CTpENKe
muuHTeas 4 npmxuMaeT Kiamad I K THe3Jy, a IpH BpPameHHH Maxo-
BUKA B IPOTHBOMOJIOMKHYIO CTOPOHY KIaHaH NPY:KuHOK 2 U faBieHneM
rasa OTKEMAeTCH BBEPX, 3aHHMAS OTKPHIIOE WONOMEHHE. YIPYrag
Meranimieckas Membpama 3 ofecHeYMBaeT TEPMETAYHOCTH TOJOBKH
BeHTHNA OPH OTKPHTOM KJAIIAHE.

JL7s1 CHI:KGHAA AaBJeHNs ra3a B MHANBAYATBHHX ra306aI10HHHX
YCTaHOBKAX INIPHMEHAIT MajlorafapuTHHe peryasaToPH [aBleHAA
(penyxropsr) tamos PHY, PHOK, PHCI («Bamxrura-1»). Peryasrop
PAT' (puc. XIV.6) npumenserca pnias ofEoGaIJIOHHHIX M ABYX6al-
JOHHHIX YCTAHOBOK C 06alOHaMH, OCHANIEHHHIME YIJNOBHMHA BEHTH-
asva BB-1. Peryisarop MOKeT KPeNHTBCS HENOCPeACTBEHHO Ha ITY-
mepe BEHTHIs, a K ropeikaM mpubopa ras mopaercs depe3 MTYHEp
mo muaanry. Perymarop PIAK (pmc. XIV.7) npumenserca pisa ABYX-
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GamnoHHbix mKagHHX ycraHoBox. OH Kpemmrcs K 3ajgHedl CTeHKe
mKada W coeguHAETCA C BOHTHAAME O0ajIOHOB UPU HOMOLI TPOii-
HOKA ® JBYX JaTYHHHX WIH MENHHEX TPY0OK C HAKUJZHHIMHE Traji-
ramu. Perymarop PIK B oramume or peryaaropos PII' mmeer
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Puc. XIV.5.
Balemuitca KB-1 (6).
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Puc. XIV.6. PeryuaTop HH3KOro pAasaeHmsa Ttmoa PII-6.

IpefoXPAHATEIbHEI KIaman mjia cOpoca B aTMocdepy msbmTKa Tasa
OpH HEJOUYCTAMOM HpPEBHINEHHN BHXOAHOTO faBnenus. IloaToMy o
OOHYHO OPAMEHAETCA I HAPYMKHEX 0amToHoB. Perymatopm Tumos
PAT u PIAK sasaswrca peryaaropamm mpsmoro peitctsus. Ha mx
MeMOpaHy CHU3Y BO3efCTBYeT BHXO[HOE [[aBJeHUE rasa, a CBepXy —
yeunme peryimpyeMol mnpy:RuHn. lIpE OTKIOHEHHAX BHXOIHOTO
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JaBIeHHSA OT HOMWHAJBHOM BeamamEn MeMOpaHA mepememaercs
BBEDX WU BHU3 H IIOCPENCTBOM DPEYAKHOW CHCTEMEl YBEINIUBAET
MU YMEHBIIAeT CTeNeHb OTKPHTHS KiIamaHa.

Perynarop pasiaemns «Baarmxa-1» (pme. XIV.8) mpepmasmauen
1 GaanoHOB, HMeIOIUX caMosanmpaiomueca Kiramaes HKB-1 wam
KB-2. B xomMmiekre ¢ yKasaHHEM KJIamaHOM Peryiarop ofecmeunmsaer
ABYXCTyHOeH4aTOe penylupoBaEme rasa. llepead CTYmeHL pemymum-
POBaHUSA, OCYMECTBAAeMas kiaamanoM 6, obecmeddBaer CHHKEHHe
HAYaJbHOTO [ABJCHHA Ta3a 10
0,4—1,2 xrc/ecm?, Bropas, ocy-
MecTBIsAEMass KJIAaODaHOM 7,
ofecmegnBaeT BEIXOOHOE IAB-
aenne rasza 300 = 30 mMm Boj.
¢r. Hopoye peryasaropa 6 ma-
fleBaeTcsa HAa TOJOBKY 3aMOPHO-
peryiupymoiero KiamaHa H
BaKpemisgercs Ha Hell mapu-
KOBBIM 3aMKOM, UMEIOIUM TPH
¢ukcHpyiomux mapura I7.
T'epmernuHOCTE  COGNUHEHHSA
ofecneumBaeTCa YILIOTHATEN b
HEIM KOJBIOM 5.

B pa6ory peryisrop BRIio-
Yal0T I[OBOPOTOM DPYKOSATKHE
{pmraskra) 71. llpu stom mroxu
10 u 15 omyckamoTcs BHU3 H,
BO3/eHCTBYA Ha BepXHUIl Ko-
Hell MIuHAeAs 2, OTKPHBAIT
xnanaf /6. Tas u3 Gamnoma ppe, X[V.7, Perymsrop HuUSKOTO RaBIe-
gepes OTBepcTUE Celja Kia- mua tana PIK.
maga 4 mocTymaeT moj MAJNyIo
membpany 74. Hax Tonbko jaBreHre moj MemOpamodl IPeBHICHT yCU-
awe npymuAn 13, MemOpama BmecTe co IITOKOM /5 mepeMecTHTCH
BBepX. B pesyaprare perynmpymomuii kiaman 16 Hox BO3JeiCTBEEM
IPY/KUHEH  BAKPOOTCSA HACTOIBKO, IT0 KOJIWYECTBO rasa, mocTyHa-
omero us GaanoHAa B KaMepy, moj MemOpanoir 74 Gyper paBHO
KOJNHIECTBY Tas3a, BHTERAIIEMY B3 5TO#l KaMepsl depes Cejiiao Kia-
uaHa 7 B Kamepy noj Gonbmioii MeMGpanoir 12.

N3 paboueli kamepe BTOPOH CTYyIEHH peAYIMPOBAHHAA Tas depes
BHIXOJHOH IITyuep mo IMAAHTY MOCTyIaeT K ra30BOMY HpHGODY.
C yMeHpIIeHHeM HIW NpeKpalieHMeM pacXoja rasa fAaBieHHe ero
B pabodeil Kamepe Bospactaer. Hax ToaAbKo 5TO JaBleHme rasa,
Bo3JleficTByIoMee Ha MeMOpany /2, mpeBHICHT [aBIeHHe NPYREHH I,
MemOpaHa HAUYHET HepeMeINaThCS BBEPX KM IOCPejCTBOM IToka 10
¥ yOopyroro prrdara 8 OpPMWKMeT Kiamad 7 K CHe3[y, YMeHbIIAB HIH
IPEeKPaTHB MONHOCTHIO HOJAYy rasa B pabouymn KaMepy W HA BHIXOJT
us peryiasaropa. Ilpu yBenmdeHnwm pacxoma rasa memGpaHHO-KJIamaH-
Hasg CHCTeMa peryiasropa o0ecmed¥BaeT COOTBETCTBEHHOE YBEIUICHHe
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IOfa9d rasa. 3a c4eT ABYXCTYHNEHUATOr0 PeAYNUPOBAHAA ra3a B pery=
aarope «Banrmra-1» 8HAUATENBHO CHIKEHA CTENEHb HEPABHOMODHO-
CTH POeTrYJHpPOBaHHMA H WMCKIIOYCHH SIBICHHA 00MEp3aHHs KJIAIIAHOB.

TexHANYecKkne XapaKTePHCTUKA PACCMOTPEHHHX PEryIATOPOB JlaB-
JeHAs npusepmeHsl B Taba. XIV.2.
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Pumc. XIV.8. Peryasrop paeiaesns ¢Baarmka-i» B xoM-
mieKTe ¢ camosammpalommmca KiaanasoM KB.

T'asopbie mpmOOpPH [AA CHKIKEHHOIO Tasa HCHOIB3YIOT Te jKe,
9TO A JISL OPUPOJHOTO CeTEBOTO rasa, HO A COXPAHOHHS HOHSMEH-
HOM TEILIOBOM HAarpyskM AMAMeTPH COHEA HX TOPeIOK YMEeHBIIeHH
(raba. XIV.3), a jasmenme rasa mepej ropelkaMd moBHmeHO. llia
APYTUX ra30BHX NpEGOPOB, IePEBOAUMHX C NPHPOJHOrO HA CHKEKEH-
HHI Ta3, AUAMETPH COMmeJ FOPeJOK MOMKHO ONpefeinTbh Mo ¢opmyie
(X.56).
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Ta6amma XIV.2

TexauYeckasn XapaKTepucTHRA PETyIAATOPOB RABICHHA

TIoxasarenn POT-6 PIOT-8 PIOK-00 | «Barraran

MaKcHMapHOe JAaBIeHNe Hepef, perys-

TopoM, KTC/CM® . . . . . . . ... 16
Komeunoe paBinesme, MM BOp. ¢r. . ., |200—360|200—360 [160—500] 30030
ITpomyckHasd cIIOCOGHOCTH IpE P =
=22®r/™M® . ... ... . ... 0,9 1,5 1,5 1,0
JimaMeTp OoTBepCcTHS ceijia KiamaHa, MM 1,6 2 _— —
Maccay KP . L 0 0t s e e e e e e 0,9 1:72 — 0732
{Ges
Kanaga

Ta6aumnpga XIV.3

JlmameTphsl comen ropenor, MM

Nprpoprand ras, | GKEREHARI ras
T'aB0BHY TpHEGO 8500 !;‘lgaﬂ/“'., 22 000 Emaur/ut,
° pubop Pron= 130 Kre/m? Pron™=

=250 Krc/m®

YaudpunmpopaHHas ILUIATA:

xoadopra . . . . ... .. ... .. 1,2 0,75

ayxopo mkad . .. .. .. . L ... 1,7-1,8 1,0—1,1
Boporarpesarenn:

KB-56 . .............. 4,0 3,0

ATB-80OM . .. ........... 2,1 1,4

ATB-120M . . . ... ... .... 2,9 2,0

KHAS8M . ............. 4,3 2,8

TasonpoBons ra300aldI0OHHEX YCTAHOBOK MOHTUDYIOT H3 CTAlb-
HeX 6ecmoBHHX Tpy6. B ogHOGANIOHEHX yCTAHOBKAX HX IPOKIAJE-
paioT Ha Bpicote 0,7 M or moda (Ea YpPOBHe PaMOE ra30BOH IJIMTH)
¢ YKJIOHOM B CTOPOHY 0alloHa, a B ABYX0OANIOHHHX YCTaHOBKAX
HApPYKHHE rasompoBONE NPOKIANHBAT OOHYHO HA BHCOTe 2,5 M
0T DOBePXHOCTH 3eMJIM W BHIIE. B 000EX CilydadgXx rasompoBOAL He
JOJKHEl IepeceKaTh OKOHHBIC H JBOPHEE IIPOSMEL

Jlaa OpECOeRVHEHHsI ra3oBHX OpHOOPOB, PasMEMIEHHHX B IIOMe-
MeHuAX, JOMYCKACTCA NPHMEHEHNEe PesHHOTKAHEBHIX PYKABOB, W3rO-
topaeHnnx no I'OCT 18698—73 tuna B ma p, = 10 krc/cM? wam mo
TOCT 9356—60* tuna II ma p, = 6 xrc/cM2.” Pyras B KEIHX moMax
HOJI7KeH BHIIOIHATHCA U3 OMHOTO KYyCKa KImHOK He Goaee 10 M, a B mpo-
N3BOJICTBEHHHX IOMCINEHVAX He GoJee YeM M3 TpPeX KyCKoB O0meHR
prmeoio He Gomee 30 M. PykaBa mpokmapuBatoTes 6es mepecedeHus
CTeH, OKOH ¥ [Bepedl M KPemATCA K cTeHaM, mpmfopaM B CTaALHEIM
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ra3sompoBOAaM ¢ NOMOINBI0 CTAJBHHX XOMYTOB, O0eCIeUHBAIONIHX
FOPMOTHIHOCTh mpucoonuHeHns. Ji1a ynoGcTsa mpucoemmHeHAA OGa-
JIOFOB K BAKpEIJIeHHEIM PeryldTopaM HPHEMEHAIOTCA THOKWe COeqEHM-
TeJIbHEE YIACTKA H3 YKA3AHHKX BHINE PE3WHOTKAHEBHIX PYKABOB HIH
OTOMUKeHHHX MefHHX TPyGox. IIpm ycramoske peryiasropa Hemo-
CPeJCTBeHHO Ha GaljJoHe TEOKHN YYacTOK AEIaeTCA MEKAY MTyHepoM
peryiAropa W 3aKPEmIeHHHM CTAJIbHEM T[a30IPOBOXOM.

lomemennst, roe pasMemaoTcsa GANJOHK W ra3oBue UpEGOPH,
moxas coorsercrBoBath CHull m «lIpapunam 6esomacmocTd B raso-
BoM xo3aiicTBer. He paspemaercs ycTamaBiawBaTh GajiIOHE B IIOME-
IMEHNsX, 18 KOTOPHX AMEIOTCS COYCKHU B HOxBaiH B morpebn. Mcekmmo-
9eHWe COCTABIAKT GAalllOHE, OCHAINEHHEE CAMOYILIOTHAKIIAMACH
wrananama KB-1 wan HB-2 m peryasaropamm «Banrmra-1», Koropre
paspemaeTcsA YCTAHABIUBATL B OAHODTAMKHKIX B3JAHHAMAX, PACHOJOKEH-
HHX HaJ| TO[BaJaMu ¥ HOrpeGaMu, Npd YCAOBHH TIHIATEIBHOTO YILIOT-
HeHUA TOJOB STHX NOMEINeHHWHd ¥ KPHIIEK JIOKOB JJA CIYyCKAa B HOJ-
BaJ wiam morpeo.

Bainons B moMemeHNyM yCTaHABAWBAIOTCA K KpemsaTca CKobamm
K cTeHe B ymo0HOM musf ocMoTpa Mecte He Game 0,5 M oT rasoBoit
oaute ¥ 1 M OoT pagmaropa oTomrenns wiau medu. He momycwaercs
pasMerenvie 0aNIoHOB IPOTHB TOHOTIHHX ABEPOK Ieued, eclu pac-
crosHUe Me;KAy HuMu Menee 2 M. llpm [ByXGaqiIoHHHX YCTaHOBKAX
mrads ¢ 6aNIoHAMA yCTAaHABIWBAT BHE MOMEINEHW ma (yHmaMenTe
BEICOTOM me Memee 20 cM OIPEUMYIIECTROHHO ¢ TeHEeBOX CTOPOHH 3MaHUSA
Ha paccroanun He Menee 0,5 M 0T nBepell W 0KOH mEPBOTO 9TAXKA W HE
MeHee 3 M OT fiBepeil U OKOH NOKOJIBHEIX W NOABAJLHEIX IOMEIIeHWH,
Kodonues, morpeGos um jp. He pmomyckaercsa pasmeimmatrh WHAUBHAY-
aJIbHEE Ta300aJI0HHLEe YCTAHOBKHE Y BEIXOJ0B 3 JeCTHAYHHX KIETOK,
V HOoXaPHHX BEIXONOB M3 IMOMEIEHUY, CO CTOPOHH TIaBHHX (acamor
BAAHWI, B OpoesjaX ¢ HATEHCHBHHIM IBWKEHWEM TPAHCIOPTA.

Jlns MoHTas)ka razo6alloHHOR yCTAaHOBKY BMECTO HPOEKTA OOHIIHO
BEOIONHAT €¢ 5CKN3 ¢ TOYHHMY OPUBSI3KAMH B COOTBETCTBUH C BHI-
mensaoxeEanMu TpeGoBanmaMu. Ilpm srom caegyer mmers B BUAY,
4T0 CTAHJAPTHHIA GalIOH eMKOCTBIO DD J OpH YCTAHOBK® BHYTPU
IoMeImeHus 0o6ecmeunBaeT HOPMANBHYIO OMHOBPEeMEHHYIO paloTy de-
THPEXKOHPOPOTHON TazoBoil IINTH M ©MKOCTHOTO BOZOHATPeBATENs
¥ PasHOBPEMEHHYI0 paboTy Tof jKe IIHTH ¥ HPOTOYHOrO BOJOHAIDE-
sareas [47]. Tor e Oaxion, ycragoBIeHHHE CHApY:KW SHaHU:A
B mKaQy, MoKeT 06ecnednTh B 3MMHEe BpeMs B cpexHeit moxoce CCCP
HOPMANBHYI0 HEPHOJEIECKYI0 pPaboTy deTsIpexKoH(opodHoH IIATH
Wi¥M  BO{OHArpeBaTensa ¢ TemIoBoit  Harpyskoi go 10 000—
10 100 xxax/g. Mpm sTOM CIKWIKEHHHH Ias B GaldioHe HOMKEH COOT-
BETCTBOBATH TEXHAYECKOMY IHpOIaHY.

FpynmnoBwie rasofaiaoHHEE YCTAHOBKE, COCTOAIHVWE K3 HECKOIb-
rux Gamnouos (Gonee fByX), HPUMEHAIOT A rasocHa0KeHNA MHOTO-
KBapTUPHHX JKAIBIX JOMOB, a TakKKe JIA KOMMYHAJBHEIX U HpPO-
MEOIIEHHHX O00BGKTOB € COOTBETCTBYIOIIUMY DacXojaMu Tasa [0
4—5u 6—7 m3/q. Ppynnosas rasobaiinonHas yeraoBxa (puc. XIV.9)
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COCTOMT W3 9WeTHOTO Wmciaa GamnomEom emrocto 50 mam 80 x, nop-
KTI0YCHHNX ¢ NOMOMBI0 MEIHEX TPYOOK K 00IeMY KOILIekTopy
(pamme). Ha orBosie 0T xoImekTOpa K HOTPEGHTENAM YCTAHOBIeHN

D

7038

o
DAY

1055
|
[

Mecmo  ycrnarkobxu damaped omonnerus
470 7300 470

e

He rmernee 600

\J

T TS

Puc. XIV.9. TpynmoBaa ycramopka 20 OaxiomoB B 3Ba-
KPHTOM NOMEMEeHHH,
1 — GANNOH; 2 — pamMua; § — BeHTENB, 4 — COeIWHATeNbHAR TPyOKaj

§ — OTKAWYamee yerpolicTso; 6 — Bwxogmo#t rasodpoBoR; 7 —
peryaarep PI-32M,

1.0 O

samopHaA apMarypa, peryasrop nmapieEns PJI-32M, npemoxpamm-
TeanEo-samopeLid KianaH Tena IIKK 7 kpas co mrynepoM faa 3aMepa
AaBIeHEA. YCTAHOBKA DasMelfaeTcs B METANLIMYeCKOM mKady, MOH-
TApyeMoM (V1A ras0CHAG/KEHHsA JRUJILIX JiOMOB) mp: obmem obbeme
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6axmoHoB o 600 @1 y rayxo# mecropaemoil CTeHH BHAHHA, a WPHU
o6beme Gammomop cphmme 600 jmo 4000 n ma pacerosuuax 8—15 M
OT BIAaHAN B 3aBUCAMOCTH 0T CTeNOHU HX OTHecToikocT. B mocien-
HeM clIydYae yCTAaHOBKY OrpasKaloT 3a60poM 13 HECTOPaeMHX MaTe-
PHaoB BRICOTOH He meHee 1,2 M W B mpeledax orpasKIeHES pasMe-
MaloT AMUK ¢ MeCKOM ¥ JTOMATOH.

Hus GecmepeGoitHocTu rasocHaG;keHus y 6OIBIIOTO RUKOIO joMa
HOOYCKAaeTCsA pasMemarh 0 TpeX raso0allIOHHHX YCTAHOBOK G pac-
crogAusaME Me:Rny mumu He MeHee 15 M. Pacmonaraores yeramoskm
B MecTax, MMeomuX yAoOHE mopbe3py [jisi aBToTpaHcmopra. l'aso-
OpPOBOJ OT OTHAEJHHO CTOAIMEH YCTAHOBKU K JIOMY UIPOKIAAHBAETCA
06naH0 mopzeMHEM cuocobom ma raybmme 0,8 m. Ilpm Hamsemmoi
TPOKIAJKe TA30IPOBOJ, HexecooOpasHO yTemIATh, 0COOEHHO B paiio-
HaX ¢ HU3KOH TeMueparypoi Bospyxa. [us obecmeueHUs ecTeCTBeHHOR
perasu(MKanuy CKUKEHHHX Fa30B B 3UMHAX YCJIOBHAX JIOIIYCHAETCHA
pasMemiaTh TCPYOHOBHE Ta3o0ailoHHEE YCTAHOBKY B CIENEAILHOM
OTAIIMBAEMOM BJaHMU VJIH B NPUCTPOHKe K TIyXoil CTeHe 3[aHHA.
CrpoeHms W OpHECTPOHKH MOMMKHE OTBEUATH TAKHAM >Ke TPeOGOBAHUAM,
Kaxwe OpexbaBiasiorca K moMemeHusM ['PIl, Ho meHTUasnusa (ecte-
CTBeHHAs WIH HCKYCCTBOHHAA) JOJUKHA 00ecHeYmBATH HE MeHEe IATH-
KPaTHOT0 BOBLYX000MEHA B Y4C ¢ YAAJCHHOM BO3fyXa W3 HIDKHEH U
BepxHeil 30H moMemeHUs. TeMmMmeparypa B OOMEIMEHHAX HE KOJIKHA
npeBumath 25° C.

MonTas% rpynHmoOBEIX ra300aJIOHAKX YCTAHOBOK OCYIIECTBIAIOT II0
TUOOBLIM TipoekTaM. Ilepey mpuBAsKO# THMOBOrO UPOEKTA OUPENCIAIOT
pacxoji Taza M COOTBETCTBYIOMIEe dYHCH0 OaJIOHOB B YCTAaHOBKE.
Tpebyemoe xonmiecTBO pafoaux GajiXoHOB B rpynmoBoil GammouHol
yCTaHOBKEe, IPeJHASHAYCHHON [y rasocHa0KeHHA >KUJIHX 3TaHOH,

N = ngko/(QsV), (X1V.3)

rie B — 9YUCHO Ta30CHA(KAEMEIX KBAapTUD; § — HOMHHAJIbHAA TEMNO-
Basgd HAIDY3Ka rasoBHX HPHOOPOB OJHOHM KBAapTUPH, KKAX/4; Kk, —
KO®QPUMUEHT OJHOBPEMEHHOCTU, NpmHUMaeMui mo taba. XI.3;
Q, — HWBmasA TemioTa CcropaHus rasa, Kkax/m3; V — pacuermas
IPOUBBOMTENBHOCTD IO Tasy OfHOro GammoHa, M3/4.

PacueTrHy0 DpOU3BOAATENBHOCTh ONHOTO 0aliIoHA eMKOCTHI0 H0—
55 n mpm mepwopmIecKOM oTGOpe rasa B BUMHee BPeMs B cpefHeir mo-
moce CCCP moxxu0 nmpumamMath B mpefenax 0,2—0,3 M3/9. B yremnen-
HBX Tra300aI0HHHX YCTAHOBKAX IIPOMBBOJATENBHOCTL OAJJIOHOB
pome. Jlasa GecmepeGoiimocTu rasocHalikeHMs o0Li9HO mpegycMaTpu-
BAIOT YCTaHOBKY PE3ePBHHX 0alIOHOB, KOXWIECTBO KOTODPHIX HPUHU-
MaT PaBHHM KoimdectBy paGoaux. TpeGyemoe rosguuectso paGoumx
6alM0HOB B IPYNOOBHX Oa/UIOHHEX YCTAHOBKAX KOMMYHAJLHHX W
TIPOMBLIINIOHHEHX TPeJIPAATAR I HA CENBCROX03ARCTBEHHAX 00beKTAX
ompejieAeTCs CYMMO# HOMWHANBHEX TEIUIOBHIX HATPY30K arperatos,
YCTAaHOBIEHHKX HA NPEIUPHATHH HIH 00BeKTe, ¢ yueTOM KOHKDPETHHX
yeaopuii ogHOBpeMernocTn mx paGorh. Cymmapmsii 06beM GalioHOB
TaKUX YCTAHOBOK, KaK OTMeYaloCh BHINe, JNOJsKeH OHTH He Goxee
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4000 npm pasmemenun y crens 3gannmd u e 6oaee 1500 1 npu oTnens-
HOM pasMeIeHHN.

Mpurmep 29. Oupegenars ancao GanmoHOB eMKOCTBIO 50 I B Gammommoit
ycTaHOBKE, IIPeRHASHAUEHHOH NIA rasocHAalKkeHUA BOCEMUKBAPTHPHOTO ;KHIIOFO
fioMa. B KYXHAX BCeX KBApTWp yCTAHOBIGHH YeTHPEXKOHDODOUHHE TIasoBHIe
mmrst. OOGBeMHHIE cocTaB rasa: mpomad — 79, Gyram — 25%.

Pewenye. Husmaa tenmora cropasnsa, IO TAHEHKM Ta6a. 1.2, paa npomama
21 800, mna Oyrama — 28 345 kran/m3. Husmas TenxoTa Cropamms cmecd
(6es yuera (pakomommoctm wmcmapemus) Qy = 0,75-21800--0,25-28 345 =
= 23 780 xrax/m3. IlprmEEMaeM TeINIOBYI0 Harpysky mmuTe g = 10 000 Kxamx/a
W OpPOU3BOAUTENLHOCTS onEoro Ganmoma V = 0,2 m3/u. Ilo ta6a. X1.4 maxomum,
910 Ko3dPunuent ommoBpemenmmocr: ko = 0,27. Tlo dopmyne (XIV.3) umcmo
paboaux OaxnonoB B ycramoBke N = 8-10100-0,27/(23 780-0,2) = 4,6 ~ 5 mT.
O6mee gmcao 6ammoHOB B YCTAHOBKE ¢ YYETOM pe3epBHHIX LpmaunMaercH 10 mr.

§ XIV.4. I'pynmoBbie pesepByapHBle yCTRHOBEHR

T'pynnosrie pesepByaprEe yCTaHOBKY, COCTOSAIHYE U3 ABYX B Golee
pPesepByapoB, NPUMEHSIOT IS CHACKeHUs CIKUKEHHKIM ra30M MHOIO-
STAKHAKX JKUIHX [OMOB, 0OIIECTBEHHHIX 3/aHWH, KOMMYHAJIBHHX,
UPOMEIILIOHHHX U CeJILCKOX03AHCTBeHHHX NpepumpHATHi. Pesep-
BYapHEIE YCTAHOBKY MOI'YT COCTOSTH H3 IOJ3eMHEIX WM HA3EMHBIX
emrocreit. Ilocienave NpUMEHAT OTpAaHMYSHHO, TOABKO AJASA Taso-
cHaleHNs] IPOMEILICHHEX H COJIbCKOXO03ANCTBEHHEX O0OHERTOB.
Jlaa sMUIKX A0MOB HCHOJAb3YIOT TPYHIIOBHE YCTAHOBKE C MOA3SMHEIME
pesepByapamu oGmmEM reoMerpudeckuM o6bemom jo 50 m3. B otmenn-
HHX CIydasX B paifiomax, IJie JOCTaBKA C/KUKEHHKX I'a30B OTPAHMIeHA
Ce30HHBHIMH YCIOBHSAMY, TreoMeTpAuYecKuil o0beM YCTAaHOBKH HpH
IOJ[36MHOM DAcIOJI0KEHVH Pe3ePBYyapPOBR MoKeT OHITH YBEJIHUIEH RO
300 w3,

B xoMuiexT rpymmoBo¥ pesepByapHo# ycraHoBKu (puc. XIV.10)
BXO[IAT: pesepByapu 2, Tpy6Gonposons 1, 3 u 7 00BA3KE pesepByapon
H He MeHee BYX apMATYPHHIX rojJioBOK J. Pasmemaror pesepByapHEie
yCTaHOBKY HA CBOOOMHEIX OT 3aCTPOKM IIOIHAJAX ¢ YAOGHHIME TONB-
esaMu A ABTOMHCTEPH H OrPasKMA0T HPOAYBAGMEIMEU orpajaMm# 6
W3 HECTOpaeMHX MaTepHajoB. B mpemerax KamKgoHd ycTaHOBKH
JOJIRHEl AMeThCA OTHETYIIMTENN, HeCOK U JOomaTta.

MurnManLEBEe PACCTOSHWSA OT HOASEMHHX DE3epBYapoB [0 37a-
HAH ¥ cTpoeHu#l B 3aBACHMOCTH OT OOIIEro reOMeTPHIECKOTO 00BEeMa
pesepByapoB W XapaKTePHCTHKHA 3JaHWi NPUHAMAIOT B pejeIax or 8
mo 50 M. Paccrosmms ot pesepByapoB [0 HOA3EMHEIX KOMMYHHKATHH
(BOZOTIPOBO/Ia, TEHIOTPACCH ¥ Jip.) HpPHHWMAOT oT 2 jo 5 M. Hapg
pe3epBYapaMu He NOKHLI OPOXOAUTH BOSHYIIHHE JWHAY 3NEKTPU-
4eCKEX, TeJePOHHHNX H PagHOTPAHCIAANUORHEX CeTel.

B rpynmoBeIX ycTaHOBKaxX 0oOKWYHO TNPUMEHSOT CTalXbHEE pesep-
Byaps 06bemMom 215 u 5 u peske 10 m3. IlokpuThHe ycmmeHHOH HIX
BechMa YCHJIGHHOW HPOTHBOKOPPO3UOHHON H301Amueii, HOA3eMHEIE
pesepByapsl yCTaHABIUBAKT HAa QYHAAMEHTH HA ray6ume, AOLYCKAe-
Mo# mX KoHCTpyKnmei, Ho He menee 0,6 M oT moBepxmocTH 3eMIH [0
Bepxmeil ofpasylomeii pesepsyapa, a B paifomax (e3 HmpOMED3AHAA
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rpyara go 0,2 M. B yciroBEAX OyYMHUCTHX TPYHTOB MATEPUKOBHIR
TPYHT 3aMEEAIOT MeCUaHBIM Ha BCIO rayouny upomepsanms. llpu Bm-
COKOM YpOBHe TPYHTOBHIX BOJ Bo M30e;XaHWe BCILIHTUA Pe3epPBYapH
KpemAT K ¢yHmaMeATaM aHKeDHHIMH CBABAMH. PaccToAHze MeEKRY
OTASJIBHLIMA LIOJ3GMHHIMH pesepByapaMm DPHHUMAIT ¢ ydeToMm obec-
XeYeHAs TEIIONPHTOKA U8 TPYHTA M yJ06CTBAa BCKPHTHUA PesepByapoB
IS OCBUMETENLCTBOBAHMA M DEeMOHTa, HO He MeHee 1 M.

Bee pesepsyaps rpymmoBoit yCTAHOBKH KOMIUIEKTYIOT B COKIUH
o ABa pesepsyapa B Kaskioil. [Ipm 1ByXx pesepByapax ceKHuio Impep-

§
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RPN
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Puc. XIV.10. I'pynnosas pesepByapHAasi yCTAHOBKA.

1 — TpybonpoBor xuAko# ¢asw; 2 — pesepByap; 3 — TpyGoUpOBON
oaporol ¢asul; 4 — paraymEa, 5 — PAMIMTHHIE KOKYX apMarypsol
TONOBKH, 6 — Orpaja; ? -~ ra3oRPOBOA K HOTPeGHTEI0; 8§ — BeHTHIb.

CTaBIAGT OAWH peseppyap. llpm Tpex, mATE W APYroM HEIETHOM
9HCIe pe3epByapoB OJHY U3 CEKNWH TaKKe IpEACTABISET ONHEH pe-
sepeyap. Ha Kagyio Cexmuio yCTAaHABAWBACTCH OJHA HaA3eMHAA
apMaTypHas roJoBKa J, pasMelleHHasA Ha (IaHE® ODPIOBUHE pesep-
Byapa B samuTHOM Ko;xyxe (cM. puc. XIV.10). TpyGomporomamu I
sKERKOA dasnl pesepByaph CeKnmil 0OBeWHEHE MeXEy coboif, a ma-
poBHMA 3 OpECoeMHEHH K O00IMEMY KOJIEKTOPY € BOBMOMKHOCTHIO
OTKIOYoHAA JI000H W3 CeKOuil [Jsa peMoHTa 0e3 HapyMeHHS raso-
cEabxenma. Haxg mogseMHEME TPyGOHPOBOAAMH FKHIKOR (ask ycta-
HABJIHBAKT KOHTPOIbHEE TPYyOKE € BEHBOZOM HX HAa BHCOTY He
MeHee 1 M majy mOBepXHOCTHIO 36MIH.

Ha pme. XIV.11 moxasam mopsemusli pesepyap. OH mpepcras-
aser coboil cTajpHO# CcBAapHOW NUIMHJAPHYECKHH cocys ¢ SJIUOTH-
YecKMMHE JHUINAME, PACCIWTAHHEA Ha padodee masienme 10 kre/cm2,
Cpepxy pesepsyapa B mpaBo# 4acTH OPHBAPEHA rOpJOBHHA C (IaH-
neM A 3aKpeluienus apmarypHoil roxoskn. Ha pume. XIV.12 moxa-
3aHa apMaTypHas TOJoBKa sl paGoTH 06es wemapureds, CMOHTHPO-
BaHHAasA HAa KpHIKe /] ropJOBWHH pe3epByapa. 3amoJHAIT pesep-
Byap CKHIJKEHHEIM Tas0M M3 aBTONHCTEDHH OO0 pPe3HHOTKAHEBOMY
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DIIIAHTY, OPHECOENUHACMOMY K HANOJHUTEIABHOMY HaTpy6ry 4 ¢ 3a-
DOpPHHIM BeHTHIeM. J[aBieEme B mapoBHIX IPOCTPAHCTBAX ABTOIN-
CTeDHH W pe3epBYyapa BHpABHHBAETCA TAKMKe IO HIJAHTY, HpUCOeqH-
HAEMOMY K maTpyOKy mapoBoii ¢pasm 2 ¢ 3amOPHEM BeHTHIeM I. YV po-
BeHb BamoJHEHAWA Pe3epByapa KOHTPOIHADPYOTCA YPOBHEMEeDHHKIMK
TpyObramm 74 ¢ YIJOBHIMEH BOHTHEIAMH. HW/KHEe OTKDHTHE KOHIH
TpyGox pasmemens Ha yposHAX 10, 50 1 85 % sanosmenusa pesepsyapa.

400

174

Pu¢. XIV.14. TlogseMHEI pesepByap g XPAHOHHS CHKEKCHHOTO rasa.

1 — OANABAPEYECKAd YaCTh; 2 — NaTPYBOK waperod $asH; 3 — OMOpHHE ILIMTH AAR KpeHne-

HAA SaIMUTHOPO KOMKYXa, 4 — AePUeKTOD; § — salHUTANK KOMYX; 6 — ropHOBEHA; 7 — BO-

PDOTHEK JIA YCHMIeBHA CBADHOre MBA; 8 — chepHyecKee AHAIME; 9 — omopM; 10 — dyHma-
MeHT 11 — OTCTOMHEK; 12 — naTpy6ox :xmgrolt (asn

TMoouepegao OTKpHBAA BEHTHIH HA TPYOKax, OO0 MOABIEHUIO KAIKOR
(asbl CyAAT 0 CTeNEHH 3amOJHOHMA pesepByapa; KOIJa OHA FOCTHI-
mer 85%, HamonHeHHe MNpPeKPAaMIalT, a C/RMKEHHHH ras W3 HAMOJ-
HATENBHOrO HIIAHTAa ABTOHUCTEDHH cOpacmBaiT mo Tpybe 6 B pac-
XOfHH# ra3onpoBos. Yepes apeBasKELi DaTpyOoK 3 yHAIAOT OCTATKE
rasa IpU DOJHOM OHOPOKHEHUH pesepByapa.

JlasieHne rasa B pesepByape KOHTpoampyercs MmaHoMmerpom I12.
MIpur HeOOYCTHMOM 3aBEIINEHHN 3TOTO JABJCHHA NPY:KMHHEHIE Ipe/0-
XpaHATeNBHEIA KIanad 13 cTpaBIEBaeT JacTh Fasa B arMocepy. 1lapu
C/KUIKEHHOr0 rasa U3 pesepByapa BEIXOAAT 4epes CTOAK ¢ 3AMOPHBIM
BeHTWIeM H Aajiee HOCTYHAlOT Yepe3 HOPMAJAbHO OTKPHITHIE IPeIo-
xpaEnTensHO-3aNopHEE Kiaman 70 tmma IITIK-40M x peryasropy 8
rama PJI-32M. Iociie peryiaropa ras 4epes KOJIeKTop / MOCTYHAeT
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B PAcCXORHHI rasompoBoj. DHXopgHEOe naBieHHe rasa 3aMepseTCR
FAIKOCTHHIM MaHOMETPOM, UPHCOENHHAEMEM K JTaGopaTopHOMY Kpa-
HY 9 Ba koamexrtope 7. B ator
X e KOJJIEKTOD BPEe3aHH HM-
1 OyJabCHEE TpyOKM mpejgoxpa-
* HETEIBHO-8QMOPHOIO KJIamaHa
K/g , U DOTYIATODA IABICHE. Ilpm
% pabore pesepByapa ¢ HCHAapH-
{ TeJIeM PEryiATop [aBIeHAR
5 Pa3MeIAT He B apMaTypHOA
3 4 L 10 TOJIOBKe, a B3a WCOapuTejeM,
TaK KAaK K NCIAPUTONI0 U3 pe-
2 oot Eb sepByapa OOCTYHAeT KEAKAR
- dasa rasa.
TpyGonposogs  HapoBOR
) ¢asH CKIKEHHOrO Trasa ofF
DOJ3eMHHX Pe3ePBYaPHHX Y-
TAHOBOK JI0 SRAJHIX W 00me-
CTBEHHHX BJaHHA TPOKIAMHI-
S — BAalOTCA TOJB36MHO [0 HOPMaM
—_— T OPOKIANKA TCa30mPOBONOB Ce-
treBoro rasa. OTrInTaomue
yeTpolicTBa Ha HUX (3aBHKKH,
= KPaHH) PasMelanT B KOJIOA-
14 —— ;7 ~Tax ray6mmoir me Goxee 0,6 M
é ;3 HIA HAQ 3eMied mon MeTaim-
geckuMu Koxyxamd. Ilpn mog-
/ KI0YeHHN K IPYOOOBOH ycra-
/ HOBKE OJHOTO 3HAHHUA OTKIIO-
— gaplmee ycTpoiicTBO HA raso-
N OPOBOME MOKeT He yCTaHABIIH-
BaTecA. MoHTaMm peseppyap-
1)/ HHX YCTAHOBOK OCYIIECTBASIOT
mo mpoekTaM, paspabaTtuBae-
5 MEM B IoJHOM o0BeMe.
Pacuernyio wacosyw Ha-
14 TPY3Ky HA YCTAHOBKY (IO rasy)
Puc. XIV.12. Tomopka moxsemmoro pe- A/l HPOMEIIIGHHEIX, KOMMYy-
sepByapa. HAJIBHHX H CEIbCKOX03AHCT-
BEeHHHIX 00'BEKTOB MOMKHO TIpU-
HAMATH II0 TemJ0oBOH MOIIHOCTE YCTAHOBICHHHIX Ta30moTPe6iasio-
MAX arperaroB ¢ y4eToM KO3PPUnuerTa OJHOBPEMEHHOCTH X PaGOTH.
IIpm mcmonb30BaHME rasa AIA OHTOBHX HY'KI B JKHIHX foMax (mpH-
FOTOBJEHAe OWINM H TopsA9eil BOAH) TaCOBYI HArPysKy Ha pesep-
Byaps ONpPeNeIsoT HCXOAA M3 MAKCEMAJIBHOTO CYTOUHOTO TIa30MO-
TpebHeHNsA, UPABEICHHOr0 K CPEfHETACOBOMY Dpacxofy Trasa 32
24 4. B sToM caydae Harpyska, M®/d,

Gp = kodron/(Que 365+ 24), (XIV.4)

7"

nr

14

32



Tfie n — YHCJIO KHTeJell, MOAb3YOIMUXCA Ta3oM; K, — Kosddumuent
CYTOYHOW HEPABHOMEDHOCTHM 3a roj (UpH HAJNMYMA Ta30BHX ILIHAT
ky; = 1,4, npu HajWYmy TazoBHEIX IINT M TAS0BEIX BOJOHATpeBarejel
ky = 2,0); Grop — Pacxom rasa, KKag/(Jemx-TOA), OUpeneIaeMELA
no ra6a. VI.1.

HoamaecTBo pesepsyapoB B yCTaHOBKE OIIPefeASTCH KAK IacTHO
OT feldeBHA ¢, Ha IPOW3BOJUTENBHOCTH, M®/d, BHODAHHOTO pesep-
Byapa:

N = qp/V ges: (XIV.5)

IIpomssopmTen EOCTE MOJ3EMHOTO pe3epPByapa, XapaKTepH3yIo-
mafgcad KOJMIeCTBOM HMCHAPAINEHCH JKALKOCTA 33 CUET Temla OKpPY-
JKA0IIero TPYHTa, 3aBACHT OT CMOYEHHOU IOBepXHOCTH pes3epeyapa,
TeMIOepaTypH H TEIJIONPOBOAHOCTE I'PYHTA, BAJA W TONIAHH HPOTH-
BOKODPOSHWOHHON M3ONANAM ¥ XAMUYECKOTO COCTaBR JRANKOCTH.
3aKOHOMEPHOCTh BJIWAHWA 3THX IEPEeMEHHHX (PAKTOPOB AHANATHIC-
CKU ONPEfIeNNTs HEBO3MOKHO, TaK KAK IPONECC TemIo00MeHa Memay
TPYHTOM W IKHIKOCTHI0 ABJIAeTCH HecrammoHapHEM. QO0BAcHIeTCA
9TO HpeK/ie BCero M3MeHeRWeM TeMHepaTypHOIo I0JA TPYHTA, OKPY-
JKAOINET0 DPEe3epByap, B B3aBUCHMOCTE OT XapaKTePHCTHKH TPYyHTa,
KoneGaHmll TeMmepaTypsl HAapPy/KHOTO BO3LYXa, HPONOIKATENBHGCTH
d pesxuMa oTGOpa Tasa W APYyrax GaKkTopoB.

B CHull I1—TI'.12—65 npuBefeHE HOMOTPAMME AJA OIpEfeIeHAA
TPOW3BOANTEIBHOCTA LOJ3EMHOTO pesepsyapa o0bemoM 2,0 m 4,4 m3,
COCTaBIeHHEIe IO Pe3yAbTaTaM WMCCIEJOBaHWH, UPOBeeEHHX I'mupo-
HHNrasom. Ha pue. XIV.13 npuBefeEa CoOBMeINeHHas HOMOrpaMMa,
yTOgHeHHasA 1o mocaenauM wuccaenosanmaMm [mumpoHWHWrasa, pgas
OpAMEBAEMHX B HACTOAIMEe BPeMA CTAJIBHHX DesepByapoB ¢ Teo-
MeTpmueckuM oGneMoM 2,5 m 95,0 M3. MuEAManbEO HomycrmMoe abco-
JIOTHOE [aBJeHMe ra3a B pPe3epByape HpmHUMaioT paBaHM 1,4 xrc/cm?
(rouxa A, maburowgHoe naBimeEme rasza 0,4 krc/em?), a ocTaTo4HOE
cofiep;RaHMe mpomaHa B yRuAKoi Paze — 60% (rouxa B). OT Tourm B
OHNYCKAIOT BePTHKANb 10 IepecedIeHNs ¢ IPAMOH, COOTBETCTBYIOIIEH
TeMOepaType CpyHTa Ha YpPOBHE ocA pesepByapa (rouxa B). Topm-
soHTaNb BI' BemyT o0 IepecedeHAA ¢ JIHHAEH TeIJONPOBOSHOCTH
rpyETa. Jlmmmio I/l npoBogAT DapalielbHO BCHOMOTATEILHEM
HAKJIOHHEIM JIMHMAM N0 IEPECeUeHMS ¢ OChbi0 KoopaumHaT (Touxa J).
Beprmrans JF BegyT mo 0HO W3 IATA HAKINOHHLX JHHOM B IeBOM
BepXHEeM KBaJ[paHTe, ONPEACIAIINAX 00'beM B Ball0JHEeHAEe Pe3epByapa.
B wmrore Haxopmar (rouxa /H) HpOWsBOAATENABHOCTH ONHHOTHOTO IOJI-
seMHOr0 PpesepByapa. Temmeparypy rpyHTa Ha ray0bmHEe pacmoio-
JKeHHA OCH DesepByapa /JiAd SWMHETO H BeCeHHEr0 (pPacyeTHoro)
mepmojia SKCINIyaTamuy ITPWHAMAKT 00 KJIXMATHYECKAM COPABOYHE-
raM. Hoaggunment rtemnompomogmocTH Mepsnoro rpyHTa (Cyrad-
HOK, IIeCOK) CPemHell BiaskHOCTH paBeH 2—2,5 kxam/(M-4-°C).

Ipz rpyumoBoM pacHmoNoReHMW PE3EPBYapoB HONYIGHHYIO IO
HOMOrpaMMe IDOM3BOJMTEABHOCTh YMHOKAIOT HA MONPABOIHHIA KOd(-
dunmeAT m, YIMTHBROIMHN TeII0BOE B3aMMOJIeHCTBHe MEHEAY pesep-
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Byapamn (ta6a. XIV.4) B 3aBHCEMOCTH OT 9HCIA PARKOB M KOJAISCTRA
pesepeyapos B pAny (ma pmc. XIV.10 mnpmsemer npumep mamGoee
pacupocTpaHeHEHOTO HaPaJIeJbHOTO Pa3MeIMeHWS DE3ePBYapoB B Of-
HOM PAXY).

Tadamuma XIV.4

Houpasounsiii xo3ppEnEenT m K NPOA3BOARTEILHOCTH
NOJZeMBLIX Pe3epByapoE OpHA HX pa3MeMennE B rpymme

KonudYeCTEO pe3epByapos B rpyume

YcraHOBKa pe3epByapoB B rpynne
2 4 6 8
Bomm pan . . ..........| 09 0,75 0,69 0,65
Bpeapaga .. ..........| 094 0,73 0,68 0,61

IMpamep 30. Onpemeants 4IHCAO TOI3EMHHX pesepByapoB ofnemMeM
4,4 M3 B rpynmnoBoil yCTAHOBKe, UPEIHA3HATCHHOM [JIsA rasocHA0KeHHA JeTMPOX
JKUJEX IOMOB ¢ IHCI0M ;kaTexeit 500 9ej. ¥ AOMOBOK KYXHHA ¢ CYMMAapHOH TOIJIO-
BOit HATPYBKO# YCTAaHOBJIEHHHX rasoBux npmbopos 140 000 kxax/du. B Kyxuax
KBAPTAD YCTAHOBJIGHH YeTHPEXKOHPOPOUHHE DIUTH H OPOTOYHEE BOJOHArpeBa-
Tenn. OGbeMHHIE cOCTAB rasa: mpomad — 79, OGyram — 25%.

Pewenye. Tlo Taba. VI.1 pacxog raza 2 1 9ed. grog = 1 270 000 KKan/reg.
Husmaa remjora cropamsa [as rasa HagBEOro cecraBa Qy = 23 780 kkam/m3
((:M5 9llpmaep 28). Pacxopq rasa Ha J0oMOBYW KyxmIo V, = 140000723 780 =
= 3,9 Mm3/4.

o  ¢opmyne  (XIV.4) pacxex rasa Ha  YCTAHOBKY gp =
= 500 -2,0-1 270 000/(23 780 - 365 - 24) 4+ 5,9 = 12,0 m3/u.

Ipuanmaem ocraroumoe paBienue B pe3depByape 0,5 Krc/cm?, ocTaToIHO®
copepyxanue npomnana B cmecn 60% , reMmepatypy rpyHTa Ha ypesH® OCH pesep-
Byapa 0° C, Koapdumment TemaoopoBoAHOCTH rpyHTa 2,5 KKaja/(m-4-°C), ocra-
TOUHHIH yPOBeHB CKIKEHHOro rasa B emxoerm 35%. Ile momorpamme
ua pme. XIV.13 maxogmm, 9T0 NPOWIBOXHTENbHOCTh OAMHOYHOrO pe3epByapa
3,1 m3/4. Ilpm mapannenpbHOl YCTAHOBKe pe3epByapoOB B OAHMH DsX 3HAYCHHe
rospdpunmenta m = 0,75 (cMm. taba. XI1V.4). PacderHaa UpOH3BOAHTENLHOCTh
opHoro pesepByapa B rpymme Vi, = 3,1-0,75 = 2,32 m%/4. Heobxegumoe
9HCIC pesepByapoB B ycramoBke n' = 12/2,32 = 5,18 ~ 5 mr.

§ XIV.5. YcTaHOBKHE ¢ HMCKYCCTBEHHBIM ACHAapeHAeM
CIKHFKEHHOTO rasa

IloBbmenue npoOW3BOMUTENBHOCTH perasiQUKAIMOHHKIX YCTAHO-
BOK, KaK OTMEYaJoCh BHINE, NOCTHTAETCS NMpUMeHeHWeM HCHapureiel
CIKIKeHHHIX rasoB. HOHCTPYKTHUBHO HCUOAPHUTENH IOAPA3HeNA0OTCI HA
3MeeBUKOBHIE, TPyOuarse, IJICHOYHbIE M JJIeKTpHIccKue. llpmEnHm
JleficTBEA 3MEeBUKOBOr0 MCIAPHTENA PACCMOTPEH HA NPHHIAOAAILHON
cxeme puc. XIV.2. Ha takowm ;e mpmEnume ocHOBAHO nelicTBHEe TPYO-
9aroro HCHAPHTEeNA KOHCTPYKOWHA JICHrHmpOMEKIpOoeKTa, KOTOPasd
HCHOJNB3YeTCA B THOOBHX IIPOGKTAX YCTRHOBOK HIPOM3BOAHTEIBLHO-
croio 100, 200 m 400 m3/9. s mopsemnoro pesepryapa 25 (puc. XIV.14)
C/RUKeHHBIH ras MO HaBJeHrmeM COOCTBOHHHIX HapoB B BHAC RANKOR
dasm mo rpybompoBony I7 depes ¢maprp 10, KianaH TePMOperyisd-
Topa 8 W MOIJIABKOBHI PEryJATOP HPejeabHOTo yPOBHA / MOCTYHAeT
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B MeXTpyGHOe mpocrpamcTeo memapurena 22. Ilo Tpybam Temnood-
MEHHOTO IyUKa TPOXOJHAT ropsAdYas BOJA MM BOAAHOA map W obecme-
9mBaeT MHTEHCHBHOe HcHapenme smpkoil ¢aswt rasa. OOpasosas-
IMHUECs TapH CHKIKeHHOTO asa, COOPHKACaACh C HECMOYeHHOM mO-
BEPXHOCTBI0 IyuKa TPyD, Heperpepaiorca u mo Ttpybomposomy I4

LAY |
| IR Fi

7
28 a2z

Puc. XIV.14. Cxema perasmpmranuonHoii ycra-
HOBKH CKHKOHHOTO TIa3a C IOA3EMHEIMH  pe-
3ePByapaMu.

1 — naTpyloK A MaHOMeTPa, HACTPOMKM perynsTopa
A HN3K; 9 — BMIYIBCHEE TPYOHH; 3 — HORAaYa TeIJo-
HocuTena (map, ropaYas Bolad); 4 — NpPeXOXpaHATEdb-
HH KAana®, 5 — TepMoOaJNIOH ¢ KaOHIIAPOM TepPMO-
peryaaTopa, 6 — OepeToyHas TpyOxa, 7 — DouaBKOBHIA-
PErYARTOP NDENeNLHOTO JYPOBHA, & — KIalaH TEPMOPEryIATOpa; § — PeryiuponovHnk
BeHTRIH; 10 — (uubTp; 11 — Galimac; 12 — peryadaTop HaBleHBA; 13 — MOpeROXpAHATENb~
HHY¥ 3a@OpPEME KianaH, I4 — Tpy6ompoBox OapoBoli (asH; 15 — KOHTDOJBHBIH BeHTHIE]
16 — NepeNyCKHAR JUHAA C OGDATHHM KIamaHOoM, 17 — TDYGompoBox KEOKOH (asH; 18 —
BEHTHIB; 19 — MamOMeTp;, 20 — TpybonpoBon k norpebmremio; 21 — TpybonpoBoa orpalbo-
TAHHOF® TENJNOHOCHTENS, 22 — MCIADATENb BePTHKAJIbHBIY KOKYXOTpyO4aThii, 28 — JMHAA
c6poca M3 PYHaBOB aBTOLUCTEDHH; 24 — ypoBHeMepDHEIe TPYOKH, 25 — pe3epBYap CHKIKeH-
HOT'0 rasa, 26 — mapodasHHE mTymep; 27 ~— MTYIED AIA HaloJHEHUA pesepByapa.

HOCTYNAOT B y3el DejynupOBAHWA ¥ Aalee — B PACXONHHIN raso-
oposox 20. Komyxorpy6uarsit memapuredb 22 o00pymnoBaH mpejo-
XPaHETeABLHHEM COPOCHRIM KiaamaHoMm 4, KOHTPOJIBHHIM BeHTHIeM 5
# c6pOCHEIM TpyGolpoBomoM ¢ oGpaTHEM KiXamaHoM I6. Ilpm peskom
COKDalleHAN PacXoja rasa jaBjiedde DapoB B HMCIApUTele BO3PacTaer
H 9acTh JRUJAKOCTH 4epe3 oOpaTHHI KIAaaH CIMBAETCA B HOJ3eMHEI
pesepByap.

Ilpm yBexumdeHWEH pacxojia rasa JaBleHHe HADOB B HapOBOM IpO-
CTPAHCTBE HCHADHTENA CHEKAOTCA, YPOBEHb KHKOCTA IOBHOIAETCSH
H 32 CYeT YBeIHYUBIICHCA CMOYeHHO# HOBEDXHOCTH HPOW3BOIUTENb-
HOCTH HCIapuTels yBeamumpaerca. G yMeHBIIeHMeM pacxoja TIasa
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npoucxo/iiT obpaTHEL nponece. [laBieHue B PacXoZHOM rasompoBojie
KOHTpoaupyeTcs MaHoMmerpom /9. Ilpm HeppIyCTAMOM HpeBHIICHAR
9TOr0 JaBIEHHS IDPYRWHHBIA COPOCHOW IPeJOXPAHWTEIBLHHIH Kia-
man 4 ¢TpaBAWBaeT 4acth raza B arMocdepy, 1Ipm upesmepnom npe-
BHINIEHWH BHIXOJHOTO [aBJeHHsA rasa cpadaThBaeT IpeoXpaHUTeNh-
HO-3aIOPHLII KiIamam /3 W mpeKpalfaeT Hofady rasa B DacXONHHIR
rasoupoBoI.

IInemounsiii wucmapurens wkoHCTPYKIEE Mocrasmpoexra (pmc.
XIV.15) mpencraBaser coGoii TemmooOMeHHEBI ammapar <«rpy6a
B TpyOe». ToHras mieHKa CKEKeHHOTO Tasa co3jaeTcd IyTeM pas-
OpHIBTEBAHUSA ero Ha CTeHKH BHYTpemHe# Tpyon 3 ¢ momompio dop-
cyHok 2. Tennmonocmrens (ropA4as BOAA WIH BOJAHOMN Imap) MOCTYHAeT
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Pge. X[V.15. Cxema IJIeHOYHOTO HCIAPHTEIA.

B KOJBIEBOe MEKTPyGHOoe HpoCcTpaHCTBO 4, ofecumedwBag WHTEHCHB-
Hoe mcHADeHWe CIRWKeHHOrO rasa BHYTpH Tpy6u 3. Haa pasmOMep-
HOr0 pacupejeleRHsa TeMuepaTypsl IO AJMHE HNCOAPHTENA TelIoHO-
CHTeNb WONAeTCH B ABe TOUKH, a OTBOAUTCA W3 omEOol. Bo m3bexkanue
HeJOIyCTHMOT0 HOBLINIEHHA JaBIeHHA B wWcOapurTese HAa Tpybe 3
YCTaHOBJEGH NIpPeRoXpaHuTeNbHO-cOpocHol wiamaH 5. Hemcmapsio-
mMAafcsa KOHJEHCAT OTBOJUTCH depe3 ApeHaRHEH mTymep 6. Ilpm me-
06X0qAMOCTH yBeJuYeHNs NPOM3BOJUTEJIHHOCTH YCTAHOBKE K KOJI-
JeKTopy I Moryr 6HTh MOJCOSNWHEHE! HECKOIBKO NCIapUTeleii.
B nieHoYHEIX memapuTenaX KO3QQUINEHT Temjomepenadyd HPAMEDPHO
B [iBa Pasa BHIIE, YeM B 3MEeBUKOBHX ¥ TpyOuarmx. IlosTomy oHH
KOMOAKTHH # MeHee MeTAJJI0eMKH.

HcryceTBeRHOE umemapeHme JKUAKOTO Trasa 3a CYeT dIAEKTPoo6o-
TpeBa MOMKET OCYMECTBIATHCA Pa3MEIICHWEM DIeKTPOHATPeBaTeNb-
HOTO 3jleMeHTa HENOCDeJCTBEHHO B pe3epByape CKIKeHHOTO Iasa
HJV B KOMKYXe BHIHOCHOTO HCIAPWUTENH, 3aH0JHAeMOTO JRAIKON (asoi
rasa. OJIeKTPOINTAaHHEe HATPeBATENBHOT0 3JeMeHTa ¢ KOHTDOJIBHOR
apMaTypoil pasMemiaeTcs B TePMETMYHON KaMepe. ONeKTPHICCKHO
dcmapuTes i MMEIT Manme rabapurtel B He TpeGyoT HPAMEHEHHS
TPOMEKYTOUHOrO TeIIOHOCHTeNA.



I'aaBa XV

JKCILTyaTamaA I'a3oBOr0
X03AUCTBA U TEXHHUKA
0e30IMacCHOCTH

§ XV.1. Crpykrypa cay:x6 skcmiyaTammm
FOPOJICKOr0 rasoBOro xossiicTsa

OcHOBERMZ 3a/[a7aMU SKCINIYATARHN CHCTEMH TOPOJCKOTO Iasdo-
BOTO X08sicTBa ABIAKTCA: obecuedeHBe GecuepeGoEmocTE CcHaOKe-
BEA HoTpefHTeneii rasoM A 0e30maCHOCTH €r0 HCUOIBBOBAMMA, IOK-
pepsKaBne HeoGXONHMHX [aBieHUH B Ia30BHX COTAX, CBOCBPEeMEHHOS
BHABIGHHe H JWKBHNANNAS HOBPE;KACHAK Ta30IPOBOJOB B yCTAMOBOK,
IpHeMKa IOCTPOEHHHX Tra30mPOBOJOE W BBOX ¥X B JECIIyaTamHio.

Crpyxrypa opranuWsanE¥ SKCOJNYATANE TA30BOTO X08AlCTBa Ba-
BHCHT OT o0BbeMa padoT M KOJIWIeCT®a pealmsyemoro rasa. Iloaromy
B KPYHIHHX FOpoAax JsKcIIyaTamEedi BepjawT yHpPABICHES WM TPO-
CTH{, 2 B MAaJLIX TOPOJaX W CeNHCKEX HACENOHHWX NYHKTAX — KOH-
TOPH BJ¥ YIACTKE Fa30BOTO X03AHCTBA, PYKOBOZEMHE 00IACTHHMEA
YUpaBleEHAME Ta3oBOro xosaiicTBa — obiarazamu. OCHOBEHIME Tof-
PABACIGHUAMA YKABAHHKX IKCIIYAaTANHOHHHX OPraME3aNAA HBIA-
0TCA CAyKOK DON3eMHHIX T'a30IPOBOJIOB, BHYTPHAOMOBOTO Ta3oBOr0
060DYHOBAEHA ¥ aBapPHHANO-FECIETIOPCKAS.

BagagaMu cay:6H MOA3eMHEIX TasompPOBOIOB SBNAITCA: 00CIY-
FKHBaEAe H DEMOHT HADPY/KHHX pacHpPe/leJHTeILHHX Ta30IDPOBOOB
€ CeTeBEIMH YCTPOHCTBAMH; 3AIfATa IO/[3MHHX ra3oNPOBONOE OT KOP-
pO3WH; IpHCOeJUHEHAe HOBHIX Ia30mPOBOAOB K NeHCTBYMMEM; IpHEM
B sxcnnyaranmio # obcay:xmBasme I'PII m I'PY., Kpome roro, sra
cay:x06a OOHYHO TPOM3BOAHMT CBAPOUYHEIE DPAGOTH.

3anavaMu cIyKOH BHYTPHOMOBOTO Ta30BOT0 060PY/NOBAHASA ABIA-
10TCA: HPAEMKa B SKCIIyaTalHl©, HAJAJKa, DEMOAT H OOCHyKHBAHHE
razoBor0 0GOpPY[OBAHMA RAJIEX [OMOB, KOMMYHANBHO-OMTOBHX H
IPOMHILJICHANX NPefUPHATHI; yIeT PAaCXOJa CeTeBOTO rasa; IPHeMKa
B BKCIMIyaTamui0 H OOCIY;RHBRHAE YCTAHOBOK C/KEVKEHHOI'0 rasa.
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3agadaMn aBapHAHO-AACHETIEPCKON CAYKOE ABIAMTCA: KPYTIO-
CYTOUYHL HPHWeM 3aABOK W yCTPaHeHMe yTedeK M aBapHAAHKX HOBperm-
JileEmii Ha Ta30OPOBOJAX W YCTAHOBKAaX; IPOoPHIaKTHIECKZEe DPabGoTH
0 WpeAyUPeXeHWI0 aBapufi Ha YyYacTKaX TIa30BOT0 XO3AMCTEBa;
KOHTPOJL 32 [ABJIOHHEM B rasoBLIX CeTAX W THADABINYCCKHUM PeKH-
MOM uxX paGoTH; y4eT m aHAJIU3 aBapHil W MOBPEKAEHWA; XPaHeHHe
HCHONHUTENBHON JOKYMeHTAOHE Ha PAacHpereldTeIbHEE Ta30MPOBONH
U BHECeHNS B Hee N3MeHEHUH W NOTOJHEHWIH.

Haskpana caymba moskaa OHTH YKOMILIEKTOBAHA IITATOM MHIKE-
HOPHO-TeXHHIECKAX PaboTHHKOB # 00yYeHHHX pafoumx W HMeTh
MaTepHANBHYI0 $a3y (MaCTepCKHe, CKIAjh, MeXaHW3MH, HECTPYMEHT
u up.). B w=acrmocrm, aBapmiiHo-gEmcHeTdepcKad ciaykba HOMKHA
HMeTh aBapuUiHbE aBTOMOOWIH, 3eMIepofHEe MeXaHW3MH, CBAPOYHHE
arperaThl Ha aBTOXONY W APYTOe oCHameHHe, 00ecIevyHBAKINEe He3a-
Me[IuTeIbHKI BHes ] AeKYPHON Gpuraau Ha MeCTO aBapHu B GHCTpoe
BHIOJHEHAE aBapmiAEEX paboT.

§ XV.2. OreercreennocTs 3a SECILIyaTAIHIO
razoBoro X03sAMcTBA M ra3oBBIE HAA3ZOP

TazoBoe x03sficTBO ABIAETCA UOTEHNHAAIBHO OUACHHIM W3-3a
BO3BMOJKHOCTH yTeUeK rasa m 00pa3oBaHUA Ta30BO3NYINIHHX cMecell d
HX B3PHBOB. HpoMme Toro, HeIOJNHOe CRUTaHAe Iasa, WIOX0 OPraHEs30-
BaHHHHA OTBOX IPOLYKTOB CTOPAaHWA W HENOCTATOYHAA BEHTHIANAA
HoMeIjeHUl, I/l YCTAHOBJIEHH Tra3oBHe OPUGOpPH, MOTYT MOBJIEYb
yoymbe WIE oTpaBlenme Jojieil. IlosToMy 3a mpoexTEpOBaHWeM,
CTPOHTEIBCTBOM M SKCIIyaTalHeii Jipo0oro o6bexTa ra3zoBoro Xo03si-
CTBA OCYIIECTBIAETCS CTPOTHH KOHTPOIb, pPerjaMeHTHPYeMHA HOp-
MATHBHHME JOKYMEHTaMH, TJABHKME U3 KOTOPHX aABismmorca «lIpa-
BAJa GesomacHOCTH B Ta30BOM XoasaiicTee» [ocroprexmagzopa GCCP
B «Crpoarensane HopMu m mpapmiay (GHull) Tocerpos CCCP.

Co6niofeHHe IPABHI DKCHAYATANUE Fa30BOr0 X03ANCTBA W BHIIOJ-
HeHUe MEDOUPHATHH TeXHHKN 6Ge30macHOCTA BO3JIaralTCH Ha PYKO-
BOIAMUX HH)REHOPHO-TOXHEYECKHX PAGOTHAKOB, B BeJCHAW KOTOPHIX
HAXOJHMTCA rasoBOe XO3AACTBO, & TaKKe Ha JHI[, OTBETCTBEHHKX 3a
PKCIIyaTaWi0 KOHKPETHOTO YYacTKA 5TOTO XO3fAhcTBa.

Bee amma, sagmMammmeca DPOeKTHPOBAHHEM, CTPOHTEABLCTBOM,
PEMOHTOM H BKCILIyaTamueil Ta80BOr0 X03AMCTBA, IA HOAYICHHS YHO-
CTOBEDEHHA HA AOOYCK K PaboTe MOJUKHE CJATh DESAMEH HA SHAHHE
«[Ipapan GesomacHOCTH B Ta30BOM XO3AMCTBE», a TAaKHe COOTBETCT-
pylomnx. raae GHull B o6beme Brimommsemoit mmm pabors. lepromn-
9eCKH NPOBOAMTCA IPOBEPKA STAX 3HAHHAH.

locymapcTBeHEHH KOHTPOXS 3a COGIIONOHHMEM IIPaBHI 6e30macHo-
CTH OpPA HPOEKTHDPOBAHMW, CTPORTEILCTBE W HKCINIyaTAIIHE ra30BOTO
x03giicTBa HaCeleHHHX OYHKTOB ¥ DPeQUPHATHR OCYWEeCTBISIOT
TocynapcrBenanit Hommrer mo magsopy 3a Ge3oHacHEM BeJeHHEM
PaGoT B IPOMBILICHHOCTH U TopHoMy Hagsopy npn Copere MamamcTpoB
CCCP (Tocroprexmagzop GCCP) m rocroprexmapzopst mpE ceBerax
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MOHHCTPOB COIO3HHX pecnybamx. B HexoTopsix KpymmEIX ropogax
JIeCTBYIOT Takme TOPOACKHE Ta30Bhle WMHCIEKOUA HCIOIKOMOB M
rOprasos.

Nucuextops ocroprexmagzopa CCCP mmeror mpaBo paBaTh 00s-
3aTeNbHHE IIPeIuCcaHuA NIA yCTPaHeHHA HeJOCTATKOB B DKCIIyaTa-
¥ Tra30BOTO XO3AWCTBA, OTCTPAHATH OT OGCIHYKHBAHHA Ta30BOTO
XosgiicTBa NWMI, HAPYMAKODEX TOpPaBUia 0es30MacHOW JKCILIyaTamdm,
OpeKpamaTth mofaYy rasa Ha OGBEKTH, Ifie HapyNIalwTCAd HPaBHANA
GesomacHOCTH.

TocymapcTBeHHEE Ta30BHU Haf30p OCYIMECTBIAAIT YIIPABICHUE
0 PacIpefielieHni0 M PAanuoHATIFHOMY UCIOJIH30BAHAI Iaza B HAPOJ-
mom xosaiicrBe (locrasmamsop) Mmumrasmpoma CCCP m rteppmropam-
aJlbHble MHCHEKIUH STOr0 ynpaBieHW:A Ha mecTax. OcHoBHas 3apmaua
Tlocrasgagsopa — KOHTPOJE 33 PamWOHAIBLHHM 1 9PQeKTHBEHM WHC-
TmOAB30BAHMEM I'asa KaK TOIUIWBA IPH NPOMHILIeHHOM HOTpPeGaeHHAH
ero Ha NPeIUPHATHAX W B OPTAaHW3aNUAX HE3aBUCHMO OT WX BeOM-
CTBEeHHOH WPWHAMIEKHOCTH, 3a COGIIOmeHMeM eIWHOTO IOPAAKa
OTIyCKA IPHPOJHOTO Tasza HOTPeOUTeNsM, 3a TeXHWYECKAM YDPOBHEM
Ta30MCHONB3YIOMEero o0opyroBanuA m mpuOopoB obcay;RABaHUA, 3a
BHOIPEHWEeM HOBOM TeXHWKHA B 0GJAaCTH WCOONB3OBAHUA TIa30BOTO
TOINIABA W 3a COONIeHWeM PeKUMOB NOTpeOieHms rasa. l'ocras-
HAJBOP:

— wmpepcrasiaser B Loconar CCCP sawmouenmsa mo BompocaM o6
YTBePKIeHUH ra3a Kak OCHOBHOrO BWA TOILIMBA JJif BHOBH CTPOA-
My7XcA, PEKOHCTPYHUPYEMHX W [JeACTBYOMWUX NPeNUpWATAE W TOMIH-
BODOTPe0JIAIOIIAX YCTAHOBOK W O HeoOXommMmMocTH obecrmedeHms UX
Pe3ePBHHMHA BUAAMH TOIJIWBA;

— BHJIAeT paspellleEWe HA IOAKIIYEHWE TOIIWBONOTPESIAI0OMAX
YCTAaHOBOK IPeIUpUATAN W OPraHW3amdid K ra30BHIM CETAM B 3aBUCH-
MOCTH OT TeXHAYECKOH TOTOBHOCTH WX K PaIWOHAIBHOMY mOTpebie-
HO0 rasa (0e3 Takoro paspemeHAA WOJKIIOYCHHE K Ta30BHIM CETAM
He JOMyCKAEeTCA);

— paeT paspellenue Ha YCTAHOBKY W IPHMeHeHNe HOBOT'O Ta30BOT0
o6opyOBaHHA W Ta30BOH ANIAPATYPH IPH PeKOHCTPYKOUA WA MO-
JePHU3aNud MPejIpuATHil W OPraEW3anuil, HCHOJB3YIOIIEX Fa3 Kak
TOLLIHEO;

— paccmarpumBaeT paspabaThiBaeMEe MHHHCTePCTBAMZ ¥ BEINOM-
CTBAMI W HpPeACTaBAgeME® WMA Ha COINIacOBAHWE MHCTPYKIUH, IIpa-
BHIa W Apyrde HOPMATHBHEE MaTepHaibl IO HCHOJIB30BAHHI0 rasa
KaK TOIJIWBA;

— o0000miaeT 1 pacHpoCTPaHAeT MOJIOKATEIBHEIN ONHT HPeIIpas-
TAA W OpraHEW3anmil 00 3KOHOMHAHW Ta30BOIO TOINWBA, a TAKMKe CTABHT
mepey DoTpeOHTeXAMH BOOPOCH 00 YCTPAHEHWAN BHIABJICGHHLIX HeX0-
CTATKOB.

TocrasEafzop ocymecTBiAeT HAZA30p 3a:

— cobuoieEreM HOpM Pacxoja rasa W JUMATOB Ha Fa30BOe Tom-
JHBO, & TaK/Ke 3a COBIIONeHMEM yCTAHOBIGHHHEIX DPEKAMOB IoTpebie-
nng rasa;

328



— COCTOSIHWEM yd9eTa pacXofa Tra3oBOro TOINIABA H TemIOBOLH
9SHePIrEH, MONyIaeMO# OT c;KUTAaHHA Ta3a, U 3a HPOBEJeHAEM Ha mpef-
TPHATANAX W B OPTAHU3ANAAX MEePOIPUATHI IO SKOHOMUH Taza W Tel-
JIOBO¥ DHEPTHH;

— CcoXpaHeHWeM Ha HpeUPHUATHAAX, HOTPEONAIOIMX Ta3, peseps-
HOr0 TOILIMBHOTO XO3AWCTBA WM 33 BOCCTAHOBIGHHEM €ro;

— cOOJIONEeRNeM YCTaHOBJEHHOTO IOPANKA IPHACOSAWHEHWS Ta30-
HCHONBL3YOMAX YCTAHOBOK K Ta30BHM CETAM;

~— co0JNIONeEAeM MpaBwi, WHCTPYKOHWA W yKa3aHWH IO HMCIONE-
30BaHUI0 rasa;

— TeXHATECKHM ypPOBHEM Ta30HWCHOJb3VIOIUX YCTAHOBOK H HC-
TOJB30BAHMEM Temja OTXOANAX IPOLYKTOB CrOPAHMA Tasa;

— ycTpaHeHHeM HEJIOCTATKOB, BEIABJEHHHX B 00JacTA MCHONB3O-
BaHMA Ta30BOTO TOIIMBA.

Tocrasmagsopy mpepocTaBieHO IPaBo:

— OTKIIYATh NPefUPHATAA HIH TOLIWBOHOTDPEGIAAIODIYE YCTa-
HOBKHE OT Ta30BHX MarucTpajeH B CIyIaAX HEBHIOOJNHEHHAS B yCTa-
HOBJIeHHEI cpor npegnmcaHuit opraEoB I'ocrasmajgsopa o6 ycrpamHe-
HAYW HEJOCTATKOB, B CIYYaAX HABKOTO TeXHHYECKOTO YyPOBHA HCUONb-
30BaHWA TENNOBOH SHEPTUH rasa;

— HU3MEHATH B TENfAX COXPAHEHAS HOPMAABHOTO ra30CHAOKeHWA
HACeJeHNA U TeXHOJIOTUIeCKOT0 perKaMa paboTH CUCTeMb MATACTPallb-
HHX TasolpoOBOJOB HOPMY HOXAaYd rasa HPefUupUATHAM ¢ 00a3aTelb-
HBEIM IPeABaPUTENbHEIM X IpPefyIpe)kIeHNeM O mepexoje Ha pe3eps-
HOE TOILIWBO;

-— Tpe6oBaTh COCTABJIEHHS COOTBETCTBYIOIIAMY OPraHA3aHAMEA
rpadEKOB aBapmiiHOro cHaO:KeHHA HoTpeGmTeneil rasoM m odepegHO-
CTH WX OTKJIIYeHWA OT Tas0BHX CeTeli;

— TpefOBATH OT COOTBETCTBYIOIAX MAHACTEPCTB U BEJOMCTB CHATHS
¢ IPOW3BOJICTBA HEIKOHOMAYHOTO Ta30MCIOJIb3y0mero 060pyNoBaHUA.

HomxuoctHEEe Xuma ['ocrasHafsopa WMeT IIPaBoO:

— 0eCcIEPemATCTBeHHO OHTH JOMYINeHH B X000e BpeMd CYyTOK K ra-
30WCOONB3YIMUM YCTAHOBKAM HOTpeGmTesedl He3aBUCHMO OT HX
BeJOMCTBeHHOW HPUHAMIEKHOCTH;

— naBaTh 0GA3aTeNBHBIE JJIA BCeX HPefIPHATHH NPeRUUCAEHSA;

— Bampam®WBaTh OT NPeJUPUATHI HEOOXOJMMHE CBeJoHUSI;

— tpeboBaTh OT TJABrasoB, 06JTra3oB M TOPrasoB, PYKOBOJUTE-
Jiell UPeJHPUATANA OTKIIOYCHAS ra30UCIONb3YIOIAX YCTAHOBOK B CIy-
gafX aBapPHHHOTO HAPYMEHHWS TeXHONOTHYECKHX PEeKHMOB pPaloTH
MAarHECTPANBHEIX Ta30IpoBOJOB;

— paspabaTHBaTh COBMECTHO ¢ HPEANPUATHAMEA MePOLPHATHS O
CHIJKeHUIO IOTPebleHdA Tasa B IEPHOJ] MaKCHMAIBLHOTO ero orGopa
U OpOBepATH HX BHIIOJHEHWe;

— BHOOPOYHO NPOBEPATH HPABAABHOCTD I PEACTABIAOMEX OPTaHN-
saOuaMA @ OPeJUPUATHAME 3agBOK Ha ra3oBOe TOILIMBO B C YI€TOM
BTOTO BHOCHTH HIPeJJIoKeHHsa 06 o6beMax momadm rasa;

— COCTABIATH AKTH O PACTOYATEIHLHOM DPACXOHOBAHHN T'a30BOTO
TOOJINBA H HPHBHeKaTL B YCTAHOBJICHHOM mopAagxe BHBOBHBIX JIHUIl.
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§ XV.3. O6cay;xmBanme razosoro xossiicraa

OcoGoe BEMMamme TpH oGCIyKUBAHWE TA30BOT0 X03AlcTBA yHe-
JAeTCA CBOeBPeMeHHOMY BHABIEHWI0 W YCTPAHEHMIO yTeUeK rasa.
IIpmanaamm yredex raza MOTYT GHTB: Pa3PHBH CBAPHHX CTHIKOB,
ROPpo3usA creHOK TPy6, OTPHBH TPYOOK KOHmeHCATOCOOPHHKOB M
THAPO3aTBOPOB, HEIJIOTHOCTH B apMarype B MecTax ee¢ COeJHHOHHA
¢ rasompoBojaMu H T. 0. Hla BHYTpPeHHEHX W HADY/RHHX HaJ3eMHBIX
Ta30mpOBOJaX BHABATH YTeUKy rasa OO 3aHAXy U OOMBIIABAHEEM
coequuennii HerpymHo. Ha momseMEEIX rasompoBomax ofGHapPYHKHTH
yreuxky rasa TpynHee. iBorma ee MOMKHO BEIABATH TaKKe HO 3amaxy
M7 00 TAKAM BHEIIHAM NpPHA3HAKAM, KaK HOKeNTeHHe DPACTATEeNHHO-
CTH, NoABJieHAE HY3Hpeldl Ha HOBEPXHOCTH BOMH, HOABIeHWEe OypPHX
mATeH Ha CHETY W IIWIOeHWe rasa HpPW YTEIKAX N3 Tal30mpOBOJOB
CpefiHero W BHCOKOTO JABIGHUA.

OcHOBHEIME HPOQHAAKTHYECKAM MepOIPHATAEM OO LIPOBEpPKe CO-
CTOSHUA Ta30pacupefelBTeNIbHNX ceTell W COOpy:;KeHmA HA HOX #A
BHABICHUIO yTeYeK ABJIAKTCA LEPUOJMICCKAE OCMOTPH TpPacCc raso-
upoBojoB obxogunkamu. Ilpm 06x0/e TPOBEPAIOTCA HA 3aTA30BATHOCTE
¢ DOMOINBI0 TaSOMHAMKATOPOB KOJOXOH TasompoBONa, KOHTPOIXLHEE
TpyOK®, YCTAHOBJIGHHKE HA rasOUpoBONE, a TaKKe DPACHOJOKOHHES
Ha paccTofEHU M0 15 M B 06e cTOopoHH OT TasompoBofa TexedoHHHE,
BOOIPOBOJHEE, TeMNOQUKAIMOHHEE W APYIWe KOJOMIE W KOJJIOK-
TOPH, HOABANH 3[aHUHA, MAXTH yCTOeB MOcToB. llpum obmapysxenmm
rasa B KaKoM-JaG0 M3 COOPYKeHHH HPOBEPAIOTCA Ha 3ara3oBaHHOCTB
DOBANH AOMOB H JPYTHe MOJ3eMHEE COODPY/KEHAs HA PACCTOAHUH
50 M or rasompoBoma W mpH O0OHADY:KCHMHM Ta3a HeMe[JeHHO OII0-
BeIAIOTCA aBaPUMAHO-UCHETIOPCKAA CAYRO0a W BIAJENBIH 3araso-
BAHHHIX COOPYXeHOH.

Taxxe mepHOnEIeCKH IO YTBEePIKAEHHHM rpadgmraM paGoTHHKT
rasoBHX XO3AHCTB NPOU3BONAT BEHYTPEHHHHA OCMOTpP KOXOLNEB W pac-
II0JIOKEeHHON B HAX apMaTypH, OTKAUYKy KoOHHeHCATa W3 KOHIEHCATO-
¢00pHUKOB, H3MEPOHHE DHIGKTPHIECKWX NOTEHNWANOB IOJ3eMHAKX
rasompoBOf[0B, HPOBEPKY [AeHCTBHA YCTAHOBOK BJIEKTPO3AIIWTH OT
KOppOSWH, KOHTPOIBHEE 3aMeDH [ABIEHAA B DPA3IMYHHIX YYaCTKax
CeTH ¢ MeJbI0 BHIABICHWSA 3aKYNOPOK TasompPOBOJOB, MPOBEDKY CTe-
IIeHN OJOPH3aNAM Taza HyTeM oTGopa mpo0 B DPasNIWIEHX TOYKAX
ra3oBod ceTH M pAj APYrEX paboT.

9¢deRTUBEMME TPOPENAKTHICCKAMY MEPONPHATAAME SBISIOTCA
KOHTPOJXBbHO® OypeHEe W mypdoBaHue, HePEOAIECKA IMPOBOLAMEE HA
I0/[36MHEIX Ta30IpoBOJax. DypeAmeM HpOBepsSeTCA OTCYTCTBHE HIIH
Halpd#e yTe4eK rasa. Jis dTOr0 y KasKIOTO CTHIKA rasomPOBOXA
ma paccrogEmz 0,3—0,3 M or ero creEKd IPOOypUBAIOT CKBAKUHE
Ha rIybEHY 70 Bepxa rasompoBOjd, a B 3WMHee BpeMA — He MeHee
rIyOmHE DpoMep3aBEWA rpyHTA. lIlpm OTCYTCTBAM CXEMH DPaclolo-
JHeHHA CTHKOB YJIHYHOTO ra3opoBOja, a TawKe Ha JBOPOBHIX W KBap-
TaJbHHX TA30POBOJAX CKBAJKHHH OYpAT 4dYepes RaKAe 2 M.
3ara3oBaHROCTh CKBAKHH NpOBEPHETCA Ta3OWHAMKATOPAaMA HIH
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xuMuaeckEM aHaxuzoMm, [ypdosanneM uposepAwt COCTOAHME HMBOJIA-
IUM 1 HAPYKHOH HOBEPXHOCTH TPYO IyTEeM OTKDPHITHS Y4acTKOB raso-
mposofa AABHOH 1,5—2 M Ha KaKIbIE KAJIOMETD PACHpPeNeIHTeNBHOTO
razompopona B Ha kakasie 200 M 1BOPOBOi WM KBapTaibHO# pas-
Bofkd (HO He MeHee opgmoro mypda wa gsop). Cpoknm 6ypeuns m myp-
$oBaHMA YCTAHABIABAIOTCA B 3aBUCHMOCTH OT KOHKPETHBLIX YCIOBHH
(IPOJOKATENBHOCTE HKCILIYATAMA a30mpOBOA, TAIA H30JIANNH,
KOPPO3HEOHHKEX ycJaoBmd @ T. IO.). OOBTIHO rasonpoBoib B 3aCTPOeH-
HOM 9acTH HACEJIGHHOI'0 MYHKTAa LIPH BRICOKOH KOPPOSHOHHON aKTHB-
HOCTE TPYHTOB mpoBepsAnT OypeHmeM m mypdosaEumeM depesd 5 Ier,
a B MecTaX, TJe OTCYTCTBYIOT YCJIOBUA, BHI3HIBAIONIME KOPPOBMIO,
B B HE3aCTPOCHHOM d9acTy HaceleHHOro nyHKTa — depe3 10 Jer.

IIpodpmnakTuaeckoe o6cHy:KMBAHWE TOABOAHBEIX IEPEXOfI0B depes
BOJHEE IPOrpajh 3aKIYaeTcs B TOM, 4TO 0eperoBne HX YIacTKH
0CMATPUBATCA OOXOMIMKAME OFHOBPEMEHHO C pacIpejieATe]bHEIMA
rasompoBOJAMHE, a NONBOJHEE YACTH HEPEXONIOB 00CIeAYIOTCA BOHO-
lasamm. [pu gaEAe momBOXHOME YacTd mepexofa Goaee 30 M ¢ pacuer-
HOHM mOJIOKRATENBHOH mHIaBydecThI0 ofbciaefoBaHme OPON3BOLUTCH HE
peKe OgHOTO pasa B 2 rofia, a npu piamae Mesee 30 M ¢ OTpEOATedbHON
IIaBY4YeCTHI0 — HE peske OfHOTO pasa B & jer. O6clenoBaHme mOJ-
BOJHHX IEPEXO0[0B MOJKHO OCYIECTBIATH € LOMOMDbI) ANmapaTypH
mogsogHoro Texepmmenna tuma «Hpa6» womerpyxmmm ['CHTB Taso-
anmapar. TelerxaMepa mpmGopa UpW HOrpy;KeHHHE Ha I[IyOAHY RO
30 M mosxer mepenanaTh YeTkoe M300pajKeH”e Ha BUJEOKOHTPOJIBHOE
yerpoiicTBo, HaxomAmeecsa OT Hee Ha paccroaEm:E no 70 M.

O6opynoBarme I'PIl w I'PY nommmo peryinspHOE OpOBEPKE HC-
mpasHOCTE PabOTH NOABEpPTaeTcs MNEPHOAMIECKHM PEeBH3HAM, IPH
3TOM PEBH3HUsA PEryIsATOpPOB JaBjeHUA, QUIABTPOB M OPEI0XPAHATENb-
HHX KJIaDaHOB IPOM3BOJUTCA HE peske OJHOro pasa B roj. MaroMeTpH
IPOXORAT TOCYAAPCTBEHHYI0 NPOBEpPKY (KJIefiMeHUe) erKerofHo.

IIpm oGeaenoBarEAX ra3oBoro 0GOPYAOBAHEA B JKAIbIX U 00IMECT-
BeHHHEIX 3JaHMAX, a TaKKe Ha KOMMYHAJIbHO-ORITOBHX HpEefNpHATHAX
oco0oe BHUMAHHE YHAEIAETCH NPOBEPKe HCIPABHOCTH ABIMOXOJOB,
K KOTOPHIM DPHCOEJUHAIOTCA TasoBhie DPHGOPHL.

Pesyunsratrsr Bcex ocMorpos ® ofcienoBammii peracTpupymoTcs
B 9KCIUIyaTAamWOHHHX JKypHajax, a o0ciemoBanme AHMOXO0N0B odop-
MiaAeTcA akToM. llo JaHHKM DKCHIAYyaTANUOHHKX KYPHAJIOB COCTAaB-
IATCA FpadBEr DPOoPMIaKTHIECKHAX H KaOWTAJBHBIX  PEeMOHTOB
rasoBoOr0 X03AHCTBA.

§ XV.4, PemonTunle paGoTHl HA Ta30NPOBONAX

PeMoHTH Ha rasompoBopgax moApa3seliAOT Ha TPOQHJIAKTHISCKHAM
(Texymmii) B KammTanbHEi. ABapuiiHble paGoTH, CBA3AHHBE B OCHOB-
HOM ¢ JHKBHJANWEH yTedeK rasa, oo CYMeECTBY OTHOCATCH K TEKYIIIM
pa6oTaM, HO BHUIOJHAEMHM He B INIAHOBOM, a B DKCTPeHHOM HOPANKe
cpjaMa B CPeJCTBAMH aBapHAHO-AHCHETICPCKOMN CIHYKOLL.

IIpodniaKTAISCKHA DPEMOHT rasompoBOJOB, CETEBhX YCTPOMCTB
7 ra30Boro 060pyAOBAHNSA 3aKINIAETCA B INKBHIANMAA NOBPEKICHNAI,
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BBIABJEGHHHX IPH ILIAHOBHIX OCMOTDAaX, & TAKKe npd GYDeHAN W Iyp-
¢doBaHNE Top3eMHEIX Tasonposojos. Heciomuwe paboTh, HanpuMep
JMKBAJANAA yTedeK Tasa B Pe3b6OBBIX MM (QIAHIEBHX COeJUHeHHAX,
UOATAHKA WM mNepe6EBKA CAJTbHAKOB 3aJBH/KeK Ha HaJ[3eMHBEIX
rasompoBOfaX, CMasKka KPAaHOB, peryIupOBKAa OBITOBHX TOPEJOK,
CMeHA MeINKHX perajeil rasoBeix upubopoB W apyrme momobHHE pa-
OOTH, MOTYT BEIIOJHATHCA ClecapAMA-00X0NINKAMI.

Boaee cimompste paGoTH (3aMeHa YaCTHYHO WM IOJHOCTHIO IO-
BPEKEHHHX Y9IaCTKOB TPy0 HOBHIMHU, Bpe3Ka KaTymeK Ha MeCTax
PaspymeHHHX CTHKOB, OIpABapKA HOBHX BEBOJHLIX TPYOOK KOHIeH-
CcaTOCOOPHAKOB BMECTO OTOPBAHHHIX, JIMKBHAAIMA 3aKYIHODOK TIaso-
OPOBOKOB TUIPATHHIMH, JNeISHHMA MO PPA3EBHIME HPOOKAME ¥ T. I}
BHIIONHAIOTCH OpUramoil ms Apyx m Gojiee 4elloBEK, a Ipu HeobXomu-
MOCTH — W IO PYKOBOJCTBOM MH;KeHODHO-TeXHMIECKOI0 PaboTHHKA.
Ecin rakme paGoTs cBA3aHE ¢ 0CBOGOKIeHIEM PEMOHETAPYEMOr0 y9acT-
Ka rasompoBOfRa OT rasa, TO Iepe]] BRIAOYSHNEM rasa 3TOT yIacTOK Heol-
XOEMO HCIOHTAThH BO3MYXOM H 3aTeM HpoAyTh rasoM. Ha BuimoHeHEALI®
paboTH, CBA3aHHLIE CO BCKPHITHEM rasoIPOBOAA, MacTep COCTABIseT
9CKH3 C IPABA3KOM MECT BCKDHTHA K TOCTOAHHHIM OPWEHTADPAM I
ofopMigeT aKT ¢ yKasaAmeM Bupa pabor. [lammbie aKTa W 9CKHE3a
3aHOCATCA B HACHOPT rasompoBOfA.

H nnaHOBEM KamATaXbHEM paGoTaM Ha Ta30IPOBOJAX OTHOCHTCH:
3aMeHA 3HAYHTENBHHIX YYACTKOB Ia30UPoOBOfa, MOBPEKJACHHHX KOP-
posmel, 3aMeHa YJacTKOB Ta3onpoBofa TpybaMm ppyroro mmamerpa,
BOCCTAHOBJICHHE TOBPOKACHHOH M30JANMA, PEMOHT MJIH 3aMeHa
apMarype, PEMOHT WIH NEPEYCTPOMCTBO KOJOMIEB, YCTAHOBKA,
3aMeHa HIA PEMOHT CPENCTB BJIEKTPHUYCCKOH BAMIUTH Ta30IPOBONOB.
HannTarbHO OTPeMOHTHMPOBAHHBIM YYACTOK Tra30NpPOBOHA MCIBITH-
BaeTcA, KaK M BHOBb NOCTPOCHHHIHA, HA NTPOYHOCTH M HIOTHOCTD.
IIposepenunie paGors oQOPMIAAITCA AKTOM ¢ HPHUIOHKeHEEM HCIION-
HATEJIBHHX YepTesKei.

IIpodnnaxragecknit pemont I'PIl m TPY saxkawuaercs » pas-
Gopke, HpoBePKe W CMa3Ke OTHeIbHBIX Y3J0B 00OPYHOBaHWA C BO3-
MOKHEIM PEMOHTOM HJIM 3aMeHON WsHOcHBIEXCA Aeranei. 1lo oxom-
YaHAW pPEMOHTa OGOpyNoBaHWE NpoBepAeTcA B HACTPAHBAeTCsA HAa
9KCIIyATANHOHHKI pesum, a m3 momemenus I'PII Geperca mpoba
BO3IYXa ANs aHAJW3a Ha coflepskamme rasa. llpm o6HapymeHNm rasa
OTHICKHBAETCA W JEBKBHEZWpPYeTcA yTeuka rasa. H xammrailpHBM
paboram B T'PIl u TPY orHOCATCA PEROHCTPYKIHMA TeXHOJOTHISCKOR
00BA3KHU, B3aMeHA YycTapeslmero 000pPYHROBaHHMA HOBHM, MOHTaK H
JEMOHTaK CHCTeM OTOILIeHHSI, KamaraJbHEX pemoHT spmaEma I'PIL.
Ilo oxomuammm kammraabHOro peMoHTa I'PII w I'PY mpomssomar
HACIOLITAHAE BX TeXHOJOTAYeCKOH 0OBA3KYA HA TPOYHOCTH M IIOTHOCTE.
Ilposenernne paGoTH 0QOPMIAITCA AKTAaMA C OPHJI0KeHHAEM HCIOJ-
HUTeJABHEIX YepTerKen.

IIpm npodmiartTugeckoM OOCHYKUBAHAK YCTAHOBOK CIKHKEHHOTO
rasa OPOH3BOJATCA HmepHMofmdeckoe o0ciel0BaHHMe M THAPABIAYECKNE
HCUOHITAHHA 0aJIOHOB W Pe3epByapoB CKUKEHHOIO rasa. PesepByaps
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TPYONOBHX YyCTAHOBOK CIKA/KEHHOTO I'a3a MOMJeKaT IepHogndecKoMy
OCBHJETeBCTBOBAHNMIO (BHYTPEHHWH OCMOTD M THAPABINYECKAE MCIHI-
TaHwsa) mEcHeKkTopoM HKoTiomazsopa He pesKe YeM depPes KaKihle
10 ner. llepen ruppaBimgeckuM HCHELITAHTEM DE36PBYAP OCBOOOKIAIOT
OT TrpYHTA H H30JANUK RmIH jKe KCCAeNyI0T ero Jjid ompepeJe-
HEAA TOIMHUHL CTEHKW DOJ CJI0eM H30JIANNE ¢ MOMOMBIO YIbTPasBy-
KOBHX TOJIIMHOMepPOB. Ilepmopmieckoe OCBHJETENECTBOBAHAE W TIH-
IPAaBIMIECKOE HCIRITAHVE GAJII0HOB [JISA CHKEKEHHOTO I'a3a OCyIecT-
BIseTCA depes Kaxkpuie 2 roma. [laTh mpoBefeHHsA THADABIMIECKOTO
HNCHHTAHASA W TOJ CIeAyImero 09ePeJHOTO MCUHTAHAS YKasHBAIOTCH
Ha KJeiiMe (ajlloHa WJIm pesepByapa H B IacHOPTe YCTAHOBKH.

§ XV.5. MgBenraps D0 Texmuke 0e30nacHOCTH

Bpuragn, prnoaaaiommue paGOTH B 3aTa30BAHHON CPefie BIN B Me-
CTaX BOBMOYKHOT'O 3arasoBaHmWA, JOJIKHEI MMeTh IPOTHBOTA3HL, CIia-
caTeJbHHE I05Ca C BEePeBKaMm, B3PHBOGE30IACHEE CPEJCTBA OCBE-
OeHAs, I'a30aHANA3aTOPE, HEECKPOOOPa3yiomuid WHCTPYMEHT, Hep-
BHYUHHE CPEACTBA NOKAPOTYNIEHWS H ANTeYKy € MEIHKAMEHTAMH.

Nzoanpyromue mMIaHroBLle IPOTHBOTa3hl MOrYT GHTH CAMOBCACH-
BAKMIAMA B ¢ IPAHYAUTeIbHOR Nofavei Bo3nyxa. CamoBcacuBawomui
npormsoraa tuna IIII-1 cocront B3 miIeMa-MacK® ¥ ropEpPOBAHHOIG
NEIXaTeJdbHOro maanra pimuaol mo 10—15 M, cBoGomHKIA KoHEH KOTO-
POro BHEOAWTCA B 30HY UHCTOr0 Bo3myxa. IipAm meolGxopmMocTH mMO-
MAYM CBEKEr0 BO3AYXa ¢ GONBIIET0 PACCTOAHHES MPHMEHAWT IPOTHBO-
rassl Tena IIII-2, oGopymosampEle ABYMS MacKaMu A MUIAHTAMK, IO
KOTODHIM BO3[yX DHofaercs Bo3Ayxonysroi. HWHorpa wucmoansyior
KUCIOPOJHO-H30JIAPYIONMe NpPOTHBOTASH, HO OHA HMET Maccy
g0 13—14 mr m Tpe6yIOT BLICOKOH KBaAnPUWKamum, a TaKKe CIenH-
AJIBHON TPEHWPOBKH paboTaromero.

ComacarteiqbHEE TOSACAa NPAMeHAIT UPA paGoTax B ra30oBHX KOJOJH-
max HIE KOTIOBaHaX. B MecTe CoefMHEHUSA MIIEIEBHX JSAMOK CO CTO-
POHH CHuUHH paboTaomero OHW HUMEIT NPOIHOE KOJBHO-3aXBAaT,
32 KOTOPHIH B3amielKo#i-KapabmHEOM 3aKpenaAeTcA MEeHHKOBAA HJINA
KaIpoHOBasa BepesKa. llpm HeoGXOOUMOCTH ¢ MOMOINBIO BTOH BEPEBKH
qelI0BEKA MOKHO GHICTPO NONHATH M3 KOJOANA HIH KOTJIOBaHA.

Jlng ocBemenms 3ara3soBaHEHX pPa0od@X MeCcT OPHMEHSIOT Iepe-
HOCHE® B3PHBOGE30HAacHHE AaKKYMYJATOpHEe HaMuel Tmoa JIAY
¢ JAaMIOYKON moj cTeraAHAHM koiamasxom m Ttuua JIAT ¢ dapoi.
ITE IaMOE EMEIOT ;Kejle30-HHKEIEeBHEe aKKYMYJATOPH M IPH HALDI-
sKeHHE 2,5 B paboraror B Teuemme 10 T.

Iiia oupepelieHAs CTelleHA 3ara30BAHHOCTM BO3[YyXa IPUMEHAIOT
rasoaHaju3aTOPH, a To4YHee ra3oBHIMKATOPH, TAK KaK OHH ompeje-
IsgoT HPACYTCTBHME Topiovdero rasa B Bo3qyxe Ges pacmudpOBKH CO-
craBa cMecn. HamBosee pacmpocrpames mopTaTwpHBIA raszoaHAIH3a-
rop III'®-2M (pmc. XV.1). [lua amanmsa OOPITHEBHM HACOCHKOM
B pabouylo KaMmMepy sacackBaeTcA HOpoGa Tra3oBo3gymHOA CMecH.
B cpaBHuWTeNBHON KaMepe HAXOAWTCH YHCTHA Bo3myx. Hamardem
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Ha KHOIKY 4aHAIW3)» 3aMEIKaeTcs 3JEeKTpHdecKas Ieillb, IpejcTas-
agomas co0oil PaBHOBECHHIH MOCTHK YHTCTOHA, B KOTOPOM HBa
miedYa BRINOJHEHH M3 MIATAHOBHIX cuupatieil, HaxogAmumxca B pabo-
gell m cpasmmTeldbHON Kamepax. I'as, eciu OH CONEDPMUTCA B IpOBe-
pAeMOM BO3TyXe, CropaeT NPH KOHTAKTe ¢ INIATHHOBOH CHEDPAIBIO
paboueit KaMepH W TOBHITAET €€ TeMHEPAaTypy H, CleXOBaTelbHO,
€e plleKTpHYecKoe compoTmeieare. CIEpaXh CPAaBHATENBHOH KaMephl,

B033yx
—— o
Emecy
|
! 2 7
§ Axnanu3 M

Pmc. XV, PaszoBaa (a) m snexrpmuecKas (6) 6XeMW ra30aHaIE3aToOPa
T ®2M-I1A.

1 — paboyaa Kamepa; 2 — CpaBHATENIbHAA KaMepa, 3 — HACOC.
1 n 112 — rymbuepm TuEna TB-2-1; R1 R2 = 0,656 + 0,02 oM; R3 = R1 = 5 om}
R5 — peoxopR; R6é — peocrar 20 om; R7, R8 — DOArOHOYEHE COUPOTHABIERMA.

HaXO#AmMAasAcA B YACTOM BO3JyXe, COXpaHAeT CBOI0 TeMIeparypy.
B pesyabrate crpeika raibBaHOMeTpa OTKJIOHSETCA HA BeJWIHHY,
OPONOPIAOHANBAYI0 KOHIEHTPANMA Tra3a B KOHTPOJHEDYOMOM BO3-
nyxe. I'asoaHanmsarop mo3BoNAeT OMpPENIENATH KOHOEHTPAHHIO Tasa
B npegenax ot 0,1 go 4,5% m marorosjisAerca B ABYX MOTEQHKANAAX:
T®-2M-N1A pas opupopmoro ceresoro m IIT'®-2M-KU3I' — paa
CHIDKeHHOTO rasa. biarojapa pasMelleHd0 B OPHeMHON KaMepe
npuGopa B3PHBO3AMMTHOIO yCTpoiicTBa ragoaHaiamsarop IIT'®-2M
HEB3PHIBOOIACEH.

WHCTPYMEHT B 3ara3oBaHHON Cpejeé NPEMEHAIOT OMEHHEHHLIH He-
HCKPooGpasylomEd, a mpH ero OTCYTCTBAH — OOHYHHI, ofmibHO
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CMa3aHHEA CoJMAN00M. B KadecTBe HEPBHYHHIX CPEACTB IOKapO-
TyImIeHHA OPHA INPOM3BOACTBE OrHEONAcHHX pabor paGouee MecTo
o0ecmeudBaeTCsd YIIEKACIOTHHMEA OrHETYIINTENSMH, ac6ecToBhHIME
ofedalaMy, BOHJIOYHKHME KONIMAME H JP.

§ XV.6. Texuura Ge30macHOCTH
OpH SKCILIYATANHA H PEMOHTE
rasonpoBOJOB

PaGotsl, cBsA3ammble ¢ oKCmIyaTamueir X PEMOHTOM I'a30IPOBOJOB
H ra3oBHX YCTAHOBOK, B OOJBIINHCTRE CBOEM OTHOCATCA K rasoomac-
BEM. [losToMy npn: nx BHIOIHEHNE He0GXOAMMO COOIIOFATE OCTOPOK-
HOCTh M MPEKAe BCero He JOUYCKATh OTKPHITOIO OTHA, WCKPEHHSA
3JEeKTPHYECKAX NpuOOPOB, BHIKIIOUaTelded, TelePOHHEIX ammapaToB
7 r. o. llpm o6mapysennn yreuxeE rasa paGOTHHK rasoBOTO XO3sil-
CTBA JOJUKEH HeMeJJieHHO yAaJuTh A3 ONACHOH B0HH HIOCTOPOHHHEX
i@, a Ha yadme OrpajHMTh MeCcTo YTeYKH 3HAKAMH, ofecuedunTh Ha-
JIeRHYI0 BeHTAIAIWMIO NOMeUIeHNs, ONPefyNPeANTh HOSBIeHHE OTKPH-
TOTO OI'HA HJH WCKPEHNA U UPHHATH BCe MEPH K OTHCKAHHIO H JAKBH-
AUy YTeurd rasa WIA OTKINYUTH ras. llpm meoGxommmoctn Bapo
BHI3BATH aBapmiiHyI0 cay;k0y. I[IpoBepry mIIoTHOCTH coefmHEHWHE
rasompoBOJIOB K OTHCKAaHWE MECT yTedeK HA Ta30NpPOBOfaX M Taso-
BHX Opmbopax HeOO0X0o[uMO NPOW3BOAATH TOJBKO MEUIBHOR 5MyIb-
cmeit. IIpoBepra ormeM sampemena.

Bcee aBapmitasie pa6oTs 1o peMoHETY 0GOPYNOBAENA WA IAKBHIA-
OWHM YTeYeK I'a3a BHUOJHATCA IO HAPALAM, HOANKCABHKIM I'JIaBHEIM
MHAKEHEPOM OPraHM3aNAMN, OTBETCTBEHHON 3a SKCIIyaTamuio rasoBoro
xo3aficTBa. B WHCTpYRIEE O Hpom3BOACTBY PaGoT WM OpPH MHCTPYK-
TajKe HepCcoHala Ha pabodeM MecTe YKa3HBAOTCS OCHOBHEE YCIOBHS
6e30TacHOT0 TPOM3BOMACTBA MAHHEIX PaboOT.

YacTaiMa sBasoTCsA PabGOTH B Ia30BHX B COCEJHHEX C Ia30UpPOBO-
JaMu KOJOJIAX, TYHHENAX U TeXHEIeCKHX KoJIexTopax. OHm BHIOJ-
HATCA OpHrajoil B cocTaBe He MeHee Tpex dedosexk. Mecto pabor
0603Ha9aeTCs OPeyIpPeRTeIbHNME 3HAKAMHA, OPOBOJUATCA HHCTPYK-
TaK paboumx pyroBORHTeNeM PaboT, KOJOMeN HIA KOJIEKTOpP Ipo-
BeTPHMBaeTCA, Gepercda mpoba BO3AyXa MAJA OUpefielieHNs CTelleHA 3ara-
30BaHHOCTH. Ilepen cryckoM BEM3 Ha paboTalomero HajeBaercd cHa-
caTeNbHHI IOAC ¢ BepeBKOd, CBOGOJHHIA KOHEI KOTODOH yHep:Ku-
Baerca DPabodummp, ocTaBIIMMUCH HaBepxy. BHE3, K peficTByomeMy
rasoupoBOAy, paspemaeTcs ONHOBPeMeHHO ONYyCKaThes He Gollee
ABYX 9eJOBEK, IpHdYeM oHM HafeBal0T OPOTHBOTA3H, a4 KOHIH JHXa-
TeJbHHX NUIAHTOB 3aKpPeHiAOTCA HaBepxy € HaBeTPeHHOH CTOPOHHI,
Te HAXONATCA M KOHTpoJupylomme paGory paGodume. PaGorarommit
BHUBY TO0Jb3YeTCA HEACKPooGpasyomuM HHCTpyMeHTOM. OrHeBbe
pa6oTsl (pe3Ka, CBAapKa) B KOJOAHAX H KOTJIOBAHAX IPOE3BOJATCA
o O0COGHIM MHCTPYKOUAM, NpPeAyCMATPHABAOIIUM pAX MOMOJHE-
TeJbHKEIX Mep, 00ecmednBaromMX (e30mMacHOCTh HPOHM3BOJCTBA TAKHX
pa6ort.

335



Ilpr HeoGxopmmMoCTH Ppas3befWHEHUS IOH3eMHOT0 Ta30mpPOBOJA
{3aMeHa 3agBUMKH, yHAleHNHe 3arJAYyIMKE U T. I.) HEOOXOQAMO MEXKLY
pPaspeHHACMEMY F'a300POBOJAMA YCTAHABIBBATH MYHTAPYIIYIO IIe-
PEMBIUKY ¢ mellbl0 NpeJoTBPAIIeHHAS MCKPO0OPa30BaHASA OT GJYIKAAI0-
H{EX TOKOB. llpm HaJEYAM Ha Ta30mPOBOJE HIEKTPHIECKORE IIPOTHBO-
KOPPO3HOHHOH 3amuTH 0Ha MOJKHA OHTH OTKIIYeHA.

IIpm pemonTHHIX paboTax, CBA3AHHHIX C PACKOIKAMO HOJ3eMHEIX
Ta300pOBOJIOB, MECTO PabOTH OTpa’KAaerTcs; B JHEBHOE BpeMs y MecTa
paGoTH BHICTABJATCA NOPEeAYIPEeRATEJbHEES 3HAKA Ha pPacCTOAHHAH
5 M €O CTOPOHH JBHKEHWS TPAHCIOPTA, a B HOYHOE BPeMs C TOU Ke
CTOpPOHH YCTAHABIHBaeTCA CHTHAJIBHHIN KpacHHE ¢oHapbp Ha BH-
core 1,9 M.

IIpm pacxomnke KoTI0oBaHA MeXaHH3WPOBAHHKEIM CHOCOOOM HOCIeN-
HUA cioii rpyHTa ToammHOA 25—30 cM BCKpPHBaeTcs BPYYHYIO JO-
natamu. [lpm HajAYmm B MecTax PacKONOK dJAeKTporabeleil MexaHm-
BMPOBAHHHE CHOCOOH PacKOUKA M NPUMeHEHWEe YIaDHHX WHCTPYMEH-
ToB (JIOMOB, KHDOK H T. I.) 3ampentalorcsa. PaGoTH B aroM clydae
IPOUBBOHATCA B NPUCYTCTBHE UpeicTaBuTess KabelpHOro Xo03d#d-
€TBa C COOJIONEHAeM MPEeROCTOPOKHOCTeH NpPOTHB HOBPEKASHHS
Kabena. OGHaskeHHE KaGelb B3arpemisercd ;HOABeCKOX, a HpH
OABTeSbHEX paloTax saKIw0dYaeTcsA B [(EPeBAHHHE KOpPoG.

PasGopra apMaTypsi, pe3sGOBHIX HIE (IAaHNEBHX COSHMHSHHH
ra3olpOBOJOB W APYrAe HOAOOHEE PaGOTH JOKHH IPOU3BOAATHCH
mocJie IPOYBKHM Ta30MpPOBOKOB BOBLYXOM KM HHEPTHHEIM TA30M.

IIpm Bcex OTKANUEHMAX W BRIYEHMAX rasa, CBA3AHHEX ¢ IIPO-
H3BOJCTBOM DEMOHTHHIX pafoT HA rasompoBOax, MOTPeGHUTEIH HON-
JKHH CBOEBPEeMEHHO H3BeIaThes 00 DTOM JJis OPWHATHA Mep Hpeno-
CTOPO/KHOCTH W Iepexoja Ha Apyrde BUAL TOLAABA B cliyZae Heo0Xo-
IEMOCTH.

Bce paGorEEKE ra3oBOro XO03AMCTBA [OJIKHKR yMeTh OKA3HBATH
mepBY0 NOMOMb NOCTPafaBImaM oT rasa. 1Ipm mesnaunTenbHEIX. OTPaB-
JIeHAAX HPOAYKTAMY HEHOJHOTO CTOPaHMA rasa HOCTPAJABIIANR TyB-
CTBYeT He[[OMOTaHMe, T'0JIOBHYI 60Jb, 06myi0 c1abocTh, MOABIAIOTCA
NPU3HAKA TOMHOTH. Heo6XommMo BHBECTH INOCTPAafaABINEro HA CBe-
JKUA BOBAYX, AaTh HOHIOXATh HAIMATHPHHEA cOHDPT, OOPHSraTh Xo-
JofHOM Bomo#l, HamouTh 9YaeM HAH Koe W HE JaBaTh eMy YCHYTH
A0 mpumxopma spada. llpw ocTpHIX OoTpaBieHMAX H YZYMIBAX, COLIPO-
BORIAIOMUXCA PBOTOH, 60JBI0 B MHIINAX HOT, & MHOTHA H 06MOpPOY-
HHIM COCTOSIHAEM, OCTPAAaBINer0 N0 NPUOHTAA Bpada HYKHO BHBECTH
BIN BHHECTH HA CBOKUI BO3AYX MNJIH B INIPOBETPHBAEMOe IOMe-
merave. Ecam moctpagasmmii maxonures B Gecco3sHATeSHHOM COCTOM-
HEW, HO [HIOAT, HeOGX0AUMO OGIEIINTh eMy JHXAHHEe, [aBaTh HIOXATH
HaIIATHPHHA CHEPT ¢ BATKH, IepeMeliaeMoil y Hoca, HaTepPeTh BHCKHA
HAIDATHPHHM COMPTOM WM, KOTHA OH IPHUJET B CO3HAHHE, IIPEHOCTa-
BATH €My TOKOii, HenpepHBHO Habmofas 3a ero cocrosnmeM. Ilpm
0CTaHOBKE [JHXAHUA MOCTPANABMIero HeOOXOAMMO BHEECTH Ha CBeyRmi
BO3AYyX HJIH B IPOBeTpEBaeMoe MoMelleHAe H [elaTh eMy HCKYCCT-
BeHHOe NhixanWe, HesapmcuMo OT PesayIbTATOB MCKYCCTBeHHOE JHXa-
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HWe JigJlaeTCA HENpepHBHO g0 npulbuntmsa Bpada. Ilpm arom Henbss
AOIyCcKaTh OXJIaKAeHHs IOCTPajaBIlero, a CIeAyeT COorpesath ero
TrpeIKaMml WA DPacTHPaHUeM.

O xasKpo#l aBapHE M HECIACTHOM CJIYYIae, CBA3BAHHEIMU C UCHOJIB30-
BaHWEM Ta3a, AJMWHHACTPAOMA NPeJUPHATHA 00A3aHa HEMeIJIeHHO
coobmuTs MecTHOMy opramy IocroprexHapsopa, Cosery mpodcorosa
T roprasy, a O cJyd4asx, KOT[a IOCTPajalo TP H Goliee TelOBeK,
B CIy4aAX CO CMepTeJbHEIM HCXONOM, KpOMe TOTO, HaJJeKAT C006-
HIATH MCIONKoMy MmectHoro CoBera memyTaToB TpyjaAamuxcs. Pacciae-
FOBAaHUEe aBADHWi IPOBOJHMT KOMHCCHs, HazHadaeMasa opraHamm Ioc-
roprexuaisopa CCCP, mpodeccmoHAIbHEIM COI30M H BEIIECTOAMElH
X03AHCTBeHHOR oprammsanmeil. PesylbraTel pacclieoBaHWA aBapuu
B CpPok He Gojgee 7 pHEH 0QOpPMIANTCA AKTOM IO YCTAHOBICHHOR
dopme, KoTOpPHI He mO3AHEe 3 NHEll MOCHe OKOHYAHWS PACCIe0BAHAN
aBapUM PaCCHIIAETCA OPTaHM3aLNUAM, OPEJCTABATENH KOTOPHX yd4acT-
BOBANH B pacciefoBaHmU. Permcrpanmsa B ydYeT aBapuil BegyTcA
B chemmaibHOM ;KypHAadZe. OTBETCTBEHHOCTHh 32 IPABHIBHOCTH ydYeTa
BO3JIaraeTcsd Ha PYKOBOMUTENIS OpPTAHH3AIMN, DKCILIYaTHPYHOMeH ra-
30B0€ X03AHUCTBO.
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