Cucrema HOPMAaTUBHbLIX AOKYMEHTOB B CTpOUTeNbCTBe

CBOAbl NPABMN NO NPOEKTUPOBAHUIO U CTPOUTENBLCTBY

NMPOEKTUPOBAHUE TEMJIOBbLIX MYHKTOB

Cn 41-101-95
NMPEOUCINOBUE
1 PASPABOTAHbI TexHuyeckum kommuteTom Accoumaumm MHXEHEPOB MO
onpeaenexuto, BEHTUNALNN, KOHOMLIMOHMPOBAHUIO BO3ayxa,

TennocHabxeHnto 1 crtpouTenbHon Tennodgusmke (ABOK), AreHTCTBOM MO
aHeprocbepexennto  MNpaButensctBa Mockbl, MuHucTepctBom Poccuum,
BHWIMNaHepronpomom MuHTonaHepro Poccuu.

2 COINMACOBAH®bI [maBHbIM yrnpaBneHuem cTaHgapTu3aumu,
TEXHUYECKOro HOpMMpoBaHUs 1 cepTudukaumm MuHctposi Poccum.

3 TMPUHATbBI B kadectBe cBOAa nNpaBusl MO MNPOEKTMPOBAHUIO W
cTpoutenbctey kK CHulM 2.04.07-86" «Tennoeble ceTu».

BBEOEHMUE

CBofA npasun no MNPOEKTUPOBaHWIO TEMNMOBbIX MYHKTOB COAEPXUT AOMOf-
HUTenbHble TPebOoBaHWSA, pekoMeHZauuM U CrnpaBoYHble MaTepuanbl K Oen-
CTBYIOLLEMY HOpMaTUBHOMY AOKyMeHTy — CHull 2.04.07-86" «Tennosble
ceTu».

B cBoge npasBun npusefeHbl TpeboBaHUS K 0OBEMHO-NNAHUPOBOYHBLIM 1
KOHCTPYKTMBHBIM pPELUeHVAM MOMELLIEHWI TENMOBbIX NMYHKTOB, AaHbl PEKOMEH-
Jaummn no pacyeTy u nogbopy obopynoBaHus, NpMOOPOB yyeTa, KOHTPONs U
aBTomatusauuu, npumeHsemblx B LITIT n UTTI, npuBeaeHsbl Takke ceegeHUs
no ncnone3yembim Tpybam 1 apmartype.

MpvmeHeHne cBopa npaevn 6yaeT cnocobcTBoBaThL NPUHATYIO Bonee ako-
HOMWYHbIX MPOEKTHbIX PELLUEHNA U 3KOHOMUW TEMNIIOBOW SHEPTUN.

Mpun paspaboTke cBoga NpaBus NCNOMb30BaHbl MOMOXEHWSA AENCTBYOLLNX
HOPMaTMBHbLIX JOKYMEHTOB, MaTepuarnbl 3aBO[0B-M3roToBUTENeN N Hambonee
3EKTUBHbIE TEXHWYECKME pEeLUeHUs, NPUHMMABLUMECH MO OTAENbHbIM
o6bekTam B Poccuinckon depepaumu.

Mo mepe HakonneHus onbiTa NPOEKTUPOBAHUS, CTPOUTENBLCTBA W SKCMIY-
aTaumm TenmnoBbiX NyHKTOB OyaeT onpefeneHa 3pMEKTUBHOCTb YCTaHOBIEH-
HbIX MOMNOXEHUWA, Ha OCHOBAaHWM KOTOPbIX OyAyT BHECeHbl HeobXxoaumble W3-
MEHEHWS B CBOZ, NPaBWiT U HOPMATHBHbIE JOKYMEHTHI.

3amevaHns 1 NpeanoXeHVs No COBEPLUEHCTBOBaHWIO CBOAA MpaBwI crie-
AyeT HanpasnsTb B [NaBTexHopmMupoBaHne MuHcTposi Poccum.

CBOAbl NPABMN NO NPOEKTUPOBAHUIO U CTPOUTENBCTBY

NMPOEKTUPOBAHUE TEMJIOBbIX MYHKTOB
DESING OF HEAT POINTS

[ata BBegeHunsa 1996-07-01
1 OBLUME NMNONOXEHUA

1.1 HactoAwwue npaBwuna [AOMONHAT W pa3suBaloT TpeboBaHua no
NPOEKTUPOBAHMIO TENMoBbIX MYHKTOB, codepxawmeca B CHwull 2.04.07-86*
«Tennoskle ceTu».

MpaBuna cnepyeT ncnonb3oBaTh NPU MPOEKTUPOBAHUM BHOBb CTPOSILLMXCS
N PEKOHCTPYMPYeMbIX  TENMOBbIX MYHKTOB, MNpeAHa3HayYeHHbIX  Ans
NPUCOEANHEHN K TEennoBblM CETAM CUCTEM OTOMNMEHWS, BEHTUNALMK,
KOHAMLMOHUPOBAHNA BO3AyXa, ropsyero BOAOCHAXKEHNA M TEXHONOrMYECKNX
TENNONCNONb3YIOWNX YCTAHOBOK MPOMBILLIIEHHBIX U CEMbCKOXO3ANCTBEHHbIX
NPeANPUSITURA, XUMbIX U OOLLECTBEHHBLIX 30aHUN.



B Tex cnyyasx, korga MoxeT OblTb MPUHATO HECKOSNbKO PasfnyHbIX
TEXHUYECKNX peLleHni, cregyeT Mpou3BOAWNTbL SKOHOMWYECKUA pacyeT C
yY4eTOM YpOBHSI LEH, [ONrOBEYHOCTM W  HAOEXHOCTM  KOHCTPYKLUWA,
coumarnbHbIX U 9KONOrndyecknx hakTopos, a Takke TpeboBaHuUi 3akasuvka.

1.2 [NpaBuna pacnpocTpaHATCSA Ha TennoBble MyHKTbl C NapameTpamMu
TENNOHOCUTENS: ropsiyasl Boga ¢ paboymum gaeneHuem go 2,5 Mla n temne-
patyport go 200 °C, nap ¢ pabouum paBreHvem B npegenax YCNOBHOMO
Aaenenuns Py po 6,3 MlMa n Temnepatypon o 440 °C.

MpaBuna pacnpocTpaHslTCAa Ha MNPOEKTMPOBaHWE TEennoBbIX MYHKTOB B
rpaHuuax: oT 3anopHOW apMaTypbl TENOBON CETU U XO3ANCTBEHHO-NMUTLEBOIO
BoAoONpoBoda Ha BBOAE B TEMMOBOM MyHKT A0 3anopHOW apmatypbl
(BKMIOYMTENBHO) MECTHbIX CUCTEM OTOMMEHWs, BEHTUNALMN, KOHANLMOHUPO-
BaHMSA BO34yXa, ropsiiero BOAOCHaAGXeHMA 1 TeXHONorm4yecknx notpeburenen,
pacnonoXeHHOW B NOMELLLEHNM TENSIOBOro MyHKTa.

13 B TennoBblX nNyHKTax npegycmaTpvBaeTcs  pasMelleHue
obopyngoBaHusl, apmaTypbl, NpUOOPOB  KOHTPOMs,  YyNpaBreHns W”
aBTOMaTu3auum, NOCPeACTBOM KOTOPbIX OCYLLECTBISIETCS:

npeobpasoBaHVe Buaa TEMNOHOCUTENS UMW ero NnapameTpoB;

KOHTPONb  MapaMeTpoB  TEMMOHOCUTENS;  perynMpoBaHue pacxoga
TENnOHOCUTENSA U pacnpefefieHne ero no cucteMam noTpebneHus TennoThl;
OTKIMIOYEHME CUCTEM NOTPEBNeHNs TeNNoThI;

3almTa MeCTHbIX CUCTEM OT aBapuMHOIO MOBbIWEHUS MnapameTpoB
TENNOHOoCUTENS;

3anoniHeHNe 1 NoAnuTKa CUCTEM NoTpebneHns TennoTl;

yyeT TennoBblX MOTOKOB M PACXOAO0B TEMMOHOCUTENS U KOHAEeHcaTa;

cbop, oxnaxaeHue, BO3BpaT KOHAEHCaTa W KOHTPOMNb €ro KayecTsa,
aKKymynupoBaHue TennoTbl;

BOAOMOArOTOBKA AN CUCTEM ropsiyero BogocHabxeHus.

B TennoBom nyHKTE B 3aBMCMMOCTM OT €ro Ha3HauyeHWsi M KOHKPETHbIX
YCNOBWI NpucoeauHeHus notpebuTenen MOryT OCyLeCcTBMSTbCA BCE nepe-
YUCneHHble PYHKLUMU UMM TONBbKO MX YacTb.

1.4 TennoBble NyHKTbI NOAPA3LENSAOTCA Ha:

WHAMBMAyanbeHble Tennosble MyHKTHl (UTI) — Ana npucoeamHeHuns
CUCTEM  OTONNEHMS, BEHTUNALUM, ropsiyero  BOOOCHaOXeHUss  u
TEXHOMOMMYECKMUX TEMNroMCnonb3yLWNX YCTaHOBOK OAHOMO 34aHWS UInn ero
yacTu;

LeHTpanbHble Tennosblie NyHkTbl (LTIM) — To e, AByx 3gaHuii unu 6onee.

Honyckaetca  yctponcteo LTI gna  npucoeavHeHwss  cuctem
TennonoTpebneHns OogHOro 3[4aHus, ecnu Ansd 3Toro 3haHusa Tpebyetcs
YCTPONCTBO Heckomnbkmx UTIT.

1.5 Ycrponcteo UTI obsisatenbHO AN KaXaoro 34aHuWst HE3aBMCMMO OT
Hanwnuua LTI, npu atom B UTT npegycmaTtpuBatoTCa TOMbLKO Te OYHKLMK, KO-
TOpble HeobxoouMbl AN MPUCOeOUHEHUSsT CUCTeM noTpebneHus TennoThbl
AaHHOTO 3aHNs U He npegycmoTpeHbl B LITTT.

1.6 [ns nNpOMbIWEHHBLIX M CENbCKOXO3SANCTBEHHbIX NPeanpuaTUin npu
TennocHabXeHUn OT BHELLUHUX WUCTOYHUKOB TEMMOThbl U Yucne 3aaHuin 6onee
opHoro yctponcteo LTI aBnseTca obasatensHbIM, a Npyu TeNNOCHabXeHUM
OT COOCTBEHHbBIX MCTOYHMKOB TEMMOTbl HEobXoaMMOCTb coopyxeHus LTI
cnepgyetT  onpefenstb B 3@aBMCMMOCTM  OT  KOHKPETHbIX  YCNoOBWUW
TennocHabxeHusa. MowHocTe LTI He pernameHTupyeTtcs.

1.7 Ons XunblX M OOLLECTBEHHbIX 34aHUN HEOoOXOOUMOCTb YCTpPOMCTBA
LT onpegensieTcs KOHKPETHBIMW YCMOBUSIMU TeMNnoCHabXeHus panoHa
CTpOMTENbCTBA Ha OCHOBAHUM  TEXHWKO-IKOHOMMUYECKMX pacyetoB. B
3aKpbITbIX CUCTEMax TennocHabxeHns pekoMeHAyeTcs npedycMmaTpuBaTh
ogunH UTI Ha mMwukpopaloH wnu rpynny 34aHMnW C pacxodoM TennoTbl B
npegenax 12—35 MBT (N0 cymMme MakcMManbHOro TEnsoBOro rnoToka Ha
OTONJSIEHNE U CPELHEro TEMNMOBOro NOTOKA Ha ropsiyee BogocHabxeHue).

Mpy TennocHabXeHWM OT KOTenbHbIX MowHoCcTb 35 MBT u MeHee
pekomMeHAyeTcs npeaycmaTpuBath B 3gaHusax Toneko UTT.

1.8 TennocHabxeHne MNPOMBLIWNEHHBIX W CENbCKOXO3ANCTBEHHbIX
npeanpustun ot LTI, obcnyXunBaroLwmx Xunble M obLLECTBEHHbIE 34aHMs,
npegycmaTtpvBaTtb HE peKOMeHOYeTCs.



1.9 B coctaB npoekta TEMnOBOro MNyHKTA BKMYAETCA TEXHUYECKUN
nacnopT, cogepKaLlni:

KpaTKoe onMcaHue CXem NpucoeanHeHns notpebutenei TennoThl;

pacyeTHble pacxodbl TEMnnoTbl M TEMNMOHOCUTENEN MO KaXdow cucrteme
(ans ropsiyero BogocHabxeHWs — cpeaHuUn 1 MakcumarnbHhbin), MBT;

BMObl TennoHocutenerm M ux napameTpbl (paboyee paBneHue, MMa,
Temnepatypy, °C) Ha Bxo4e M Ha BbIXOA€E U3 TEMNINOBOr0 MyHKTa;

naeneHue B TpybonpoBoae Ha BBOAE W BbIBOAE XO3AMCTBEHHO-MUTHLEBOIO
Bogonposoaa, Mla;

TMN BoJONoAOrpeBaTernen, NoBEPXHOCTb MX Harpesa, M2, yucno cekuumn
WM NNACTUH MO CTYMNEHSM Harpeea 1 NoTepu AaeneHns no obeum cpeaam;

TWN, KONTMYECTBO, XapaKTEPUCTMKN N MOLLHOCTb HaCOCHOro 060pyA0BaHNUS;

TWN, KONMMYECTBO WM MPOU3BOAUTENBHOCTL 06opyaoBaHMsA Ana ob6paboTku
BOAbl 41151 CUCTEM rOpsSYero BoAOCHabXeHus:

KONMMYECTBO W YCTAHOBIIEHHYD BMECTMMOCTb 0aKoB-akKyMynsTopoB
ropsi4ero BOLOCHabXeHMs 1 KOHAEHCaTHbIX 6akoB, M3;

TMN W 41UCNO NPUMOOPOB perynupoBaHnMs M NpMOOPOB y4yeTa KonmyecTBa
TENNOThbl U BOAbI, MOTEPU OABMNEHUS B PETYNMPYIOLLMX KanaHax;

YCTaHOBIEHHYIO CyMMapHYo MOLLHOCTb anekTpoobopynoBaHus,
oXungaemoe rogoBoe NoTpebrieHne TennoBon N ANEKTPUYECKON SHEPTUN;

obuwyto nnowaap, M2, 1 CTPOUTENLHBIN 06BLEM, M®, oOMeLLEeHNI TENNoBoro
nyHKTa.

2 OB BLEMHO-MNAHUPOBOYHbLIE U KOHCTPYKTUBHbIE PELLEHUA

21 TennoBble nNyHKTbl MO pasMELeHWI0 Ha reHepanbHOM MraHe
noapasfensitoTcsl Ha OTAENbHO CTOSILLME, MPUCTPOEHHbIE K 34aHUAM 1
COOPYXXEHMWSIM U BCTPOEHHbIE B 30aHUS1 U COOPYXXEHUSI.

2.2 O6BEMHO-NNAHUPOBOYHBIE W KOHCTPYKTUBHbIE PELUEHUS TEMMOBbIX
NYHKTOB AOMXHbl yAoBneTBOpATL TpebosaHuam CHwull 2.09.02-85*. Mpu pas-
MELLEHUN BCTPOEHHbIX W MNPUCTPOEHHbIX TEMNMOBbIX MYHKTOB  AOMKHbI
cobnopgatbcs Takke TpeboBaHus CHull Ha npoekTupoBaHve 34aHUN, B
KOTOPbIX OHW pasMeLLaloTCsa NN K KOTOPbIM OHW NMPUCTPOEHbI.

2.3 lNMown BbIGOpe MaTepuanosB ANA CTPOUTENbHbBIX KOHCTPYKLUUA TEMNOBbIX
NyHKTOB crneayeT NpUHUMaTh BMaXHbIA peXum nomelleHus cornacHo CHull 11-
3-79" (u3n. 1995 r.).

2.4 [ns 3awuTbl CTPOMTENbHbIX KOHCTPYKUUA OT KOPPO3UWM LOJIKHbI
NPUMEHATLCS aHTUKOPPO3NOHHbIE MaTepuarnbl B COOTBETCTBUM C TPeOOBaHMWS-
mMu CHwuIM 2.03.11-85.

2.5 3paHua OTAENbHO CTOAWMX W MPUCTPOEHHBIX TEMMOBbIX MYHKTOB
[OIMKHbI 6bITh |, 1l unu llla cTteneHen orHeCTOMKOCTU.

B orpaxgaroLumx KOHCTPYKUMAX NOMELLEeHWUIN He A0NycKaeTca NpuMeHeHne
CUMUKaTHOrO KMpnu4a.

BHewHne dopmbl, MaTepuan W UBET HapYXHblX OrpakaaroLumx
KOHCTPYKUMIA peKkoMeHayeTca BblOvMpaTb, Y4YnTbiBas apXMTEKTYPHbIA OBNUK
pacnonoXeHHbIX BOMM3N 34aHUMM N COOPYXEHWUM WNWU 30aHUA, K KOTOPbIM
TennoBble NyHKTbl MPUCTPanBalOTCS.

2.6 K ueHTpanbHbIM TEMMOBbIM MyHKTaM crnegyeT npegycmaTpuBaTh
npoesabl C TBEpAbIM MOKPbITUEM W NMOLWAAKU ONS BPEMEHHOro CKragumpo-
BaHWsi 060pyA0BaHNS NpU NPOM3BOACTBE PEMOHTHLIX paboT.

2.7 B UTMN c nocTosiHHbIM OGCRyXuBaloLWMM nepcoHanomM crepyet
npegycmatpusaTtb YOOPHYIO C YMbIBanbHUKOM, LIKad ANsS XpaHeHus oaexabl,
MEeCTO ANs npuema nuLw.

[Mpn HEBO3MOXHOCTM 06ECneyYnTb CaMOTEYHbIN OTBOA CTOKOB OT YOOPHOM
B KaHanu3aumoHHylo ceTb caHy3en B LITI gonyckaetca He npegycmartpuBaTh
npu obecneyeHun BO3MOXKHOCTU WCMONb30BaTb YOOPHY B Onvxamwmx K
TENNOBOMY MYHKTY 34aHusX, HO He ganee 50 m.

2.8 NHgmBmnayanbHble TennoBble MyHKTbl AOJMKHbI ObiTb BCTPOEHHBbIMU B
obcnyxnBaemble UMM 34aHUS U pa3MeLLaTbCsl B OTAENbHbIX MOMELLEHUSX Ha
NnepBOM 3Taxe Yy HapyXHbIX CTeH 3fdaHusa. Oonyckaetcs pasmewats UTM B
TEXHUYECKNX NOANOSbSAX UK a noAsanax 34aHuin 1 COOPYXEHMUN.



2.9 LeHTpanbHble Tennosble nyHkTol (LUTIM) cnegyet, kak npasuno,
npegycmartpuBaTtb OTAENbHO cToswuMn. PekomengyeTtcs 6rnokvpoBaTtb MX C
APYrMMy NPON3BOACTBEHHBIMU MOMELLIEHUSIMU.

Honyckaetca npegycmatpueatb LTI NpUCTPOEHHBIMU K 34aHUSM  Unn
BCTPOEHHLIMW B OOLLECTBEHHbIE, aAMWHUCTPATUBHO-ObITOBBIE UMM MPOU3-
BOACTBEHHbIE 3aHNSI U COOPYXEHMSI.

2.10 Mpu pasmelleHnM TeNnnoBblX MYHKTOB, OBOPYAOBaHHbLIX Hacocamw,
BHYTPM XUINbIX, 06LLECTBEHHbIX, aAMUHUCTPATUBHO-ObITOBLIX 3A4aHWI, a Takke
B MPOW3BOACTBEHHbIX 34aHUSX, K KOTOPbIM NPEeAbsBMASIOTCA MNOBbILWEHHbIE
TpeboBaHNs No 4ONYCTUMbBIM YPOBHSIM LUyMa U BUGpauum B NOMELLEHMAX U Ha
pabounx mecTax, AOMKHbI BbIMONHATLCA TpebosaHus pasa. 10.

2.11 3paHua OTAENbHO CTOAWMX WU MPUCTPOEHHBLIX TEMMOBbLIX MYHKTOB
OOIDKHbI MpeaycMaTpyBaTbCa OOHOSTaXHbLIMU, AOMYCKAaeTCsl COopyXaTb B HUX
noaBanbl Ans pasmMelleHus obopyaoBaHusi, cbopa, OXNaxaeHUs U nepekaykm
KOHEeHCcaTa U COOPYXEHUS KaHann3aunm.

OTgenbHO cTosilMe TenmnoBble MyHKTbl AOMyckaeTcss npeaycMaTpyBaTh
NoA3eMHbIMU MPU YCIIOBUK:

OTCYTCTBUSI TPYHTOBbIX BOA B palioHe CTpOUTENbCTBA U repmeTusauum
BBOJOB WHXEHEPHbIX KOMMYHUKaUWA B 34aHWe TEMMOBOro MyHKTa, WCKIH-
YawLLlen BO3MOXHOCTb 3aTOMMEHUsT TEMMOBOrO NyHKTa KaHanu3auMOHHbIMU,
naBOAKOBbIMU U APYrMMU BOAAMMU;

obecneveHns camoTeyHOro oTeoda BOAbl M3 TPyOGOMPOBOAOB TEMMOBOrO
nyHKTa;

obecneyeHnss aBTOMaTU3NPOBaHHOW paboTbl 0OOpyoOBaHUA TENNOBOro
nyHkta 6e3 MmocTosiHHOro o6CnyXMBaloLWEro nepcoHana C aBapuWHON Cur-
Hanm3auuen M 4YaCTUYHbIM OUCTAHUMOHHBIM yrpaBlieHNneM C AMCNEeTYEePCKOro
nyHKTa.

2.12 Mo B3pbLIBOMOXAPHOW M NOXapHOW ONaCHOCTU MOMELLEHUS TEMOBbLIX
NyHKTOB crnegyeT OTHOCUTb K kaTteropum [.

2.13 TennoBble NyHKTbI OOMNYCKAeTCs pasMellaTb B MPOU3BOACTBEHHbIX
nomeLleHnax kateropunm [ n [, a Takke B TEXHUWYECKMX MOABanax v nog-
nonbaxX XWnbiX U 06LWECTBEHHbIX 34aHui. Npyn 3TOM MOMeLLeHUsi TennoBbiX
MyHKTOB  OOMKHbI  OTAENATbCA OT  3TUX MOMELLEHUA  OrpaKOeHUsMU
(neperopogkamu), npedoTBpaLlalOWMMU  OOCTYN  MOCTOPOHHUX NuUl B
TENMOBOW NYHKT.

214 TMpwn pa3paboTke OOBEMHO-NMNAHUPOBOYHBLIX W  KOHCTPYKTUBHbBIX
pelleHnii OTAENbHO CTOSMX U MPUCTPOEHHBIX 34aHWIA TEMMOBbIX MYHKTOB,
npegHasHa4yeHHbIX  ANs  MNPOMbIWMEHHBIX U CENbCKOXO35IMCTBEHHbIX
npeanpusiTuiA,  pekoMeHayeTcs  npegycmatpuBatb — BO3MOXHOCTb — MX
nocrneayLero pacLUMpeHust.

215 BcTpoeHHble B 34aHWs TEnnoBble MNyHKTbl criedyeT pasmelwartb y
HapPYXHbIX CTEH 34aHUM Ha pacCTOsHWMM He Gonee 12 M OT BbiIxoga M3 3TUX
30aHuNn.

216 W3 BCTPOEHHbIX B 340aHMA  TEMMOBbIX  MYHKTOB  [AOJDKHbI
npegycmaTpuBaTbCsl BbIXOAbI:

npu AnNuHe NoMeLLeHnst TENMOBOro NyHkTa 12 M u MeHee 1 pacnonoXeHnm
€ro Ha paccTosiHuM MeHee 12 M OT BbIXxO4a U3 34aHWs HapyXXy — OAWH BbIXOA
HapyXy Yepes Kopuaop Unv NEeCTHUYHYHO KNETKY;

npu onuHe noMeLLeHnst TENOBOro NyHkTa 12 M U MeHee 1 PacnosoXeHUm
ero Ha paccrosiHum 6onee 12 M OT Bbixoda W3 34aHUs — OAWMH CaAMOCTOS-
TenbHbIN BbIXOA HAPYXY;

npu OfnvHe NOMELLEHNs TEeNnnoBoro nyHkTa 6onee 12 M — aBa BbIXxoaa,
OOMH 13 KOTOPbIX AOMMKeH OblTb HENOCPEACTBEHHO HApYXy, BTOPOW — yepes
KOpPUAOP UMM NECTHUYHYIO KNETKY.

MomelleHnsa TennoBbIX MYHKTOB C TEMNfIOHOCUTENeM MNapoMm AaBrneHnem
oonee 1,0 MlMa gomXHblI UMETb HE MEHee ABYX BbIXOLOB HE3ABMCMMO OT ra-
Oaputa nomeLLeHus.

217 B nogsemHbIX OTAENbHO CTOSIUMX WM MPUCTPOEHHBIX TEMMOBbIX
NyHKTax AonyckaeTcsl BTOPOW BbIXOA NpedycMaTpuBaTtb Yepes3 NMpUCTPOEHHYH
lWaxTy C FIIOKOM UMW 4Yepe3 NIOK B MEepekpbiTUM, a B TEMNOBbIX MyHKTaX,
pasMeLlaeMbIX B TEXHUYECKUX MOAMONbSAX WMNW noaBanax 3gaHun, — 4depes
TOK B CTEHE.



2.18 [Bepu 1 BOpOTa M3 TEMSIOBOrO MyHKTa AOSKHbI OTKpbIBATbCA U3
NOMELLIEHMS UMK 34aHNS TennoBOro NyHKTa ot cebs.

2.19 O6opynoBaHuMe TEMMOBbLIX MYHKTOB PEKOMEHOYETCS MPUMEHATb B
©6rOYHOM MCMONMHEHUN, AN Yero Heo6xoaNMO:

npuHMMaTbL BOAOMNOAOrpPeBaTeENU, Hacocbl M Apyroe obopynoBaHve B
6rokax 3aBOACKOW FOTOBHOCTU; MPUHMMATb YKPYMHEHHbIE MOHTaXHble Groku
TpybGonpoBOAOB;

YKPYMNHSATb TEXHONMOIMMYECKN CBSI3aHHOEe Mexay cobon obopygoBaHue B
TpaHcnopTabenbHble 6ok ¢ Tpybonposogamn, apmatypon, KU, anektpo-
TEXHU4YeCkum obopyLoBaHMEM 1 TENSIOBON N30MALMEN.

2.20 MuHMMarnbHble pacCTOSHUS B CBETY OT CTPOUTENbHbLIX KOHCTPYKLUIA
Ao TpybonpoBogoB, 0OOOpyAOBaHWs, apMaTypbl, MeEXAy MOBEPXHOCTSMU
TENMOU30NSLUMOHHBIX KOHCTPYKLUMIA CMEXHbIX TpybonpoBOoAoOB, a Takke
LUMPVHY NPOXOAOB MEXAYy CTPOUTENbHBIMU KOHCTPYKUMAMU 1 06opyaoBaHNEM
(B cBeTy) cneayeT npuHUMaTL no npun. 1.

2.21 BbicOTy noOMeLleHWA OT OTMETKM 4YWUCTOro nona Ao Hu3a
BbICTYNalLWMX  KOHCTPYKUMIN  MepekpbiTus (B CBETY) peKkoMeHayeTcs
NpYHUMaTbL He MeHee, M: Ansa HademHbix LTI — 4,2; ana nogsemHbix — 3,6;
ana TN — 2,2.

Mpu pasmeweHun UTM B noaBanbHbIX M LOKOMbHBIX MOMELLEHUNAX, a
Takke B TEeXHWYECKUX MOAMNOMbSX 3AaHWA AOMNycKaeTcs NPUHUMAaTb BbICOTY
NOMeLLEHNI U CBOOOLHbIX MPOXOA0B K HAM He MeHee 1,8 M.

2.22 B ueHTpanbHOM TeNfnoBOM MyHKTe criegyet npegycMartpusaTtbh
MOHTaXHYH (PEMOHTHYI0) MIOLLAAKY.

Pasmepbl MOHTaXHOW MMoWaAKM B NnaHe crnegyeT onpejenstb Mo
rabaputy Hanbonee KpynHow eanHULbl 060pyaoBaHus (kpome BakoB BMeCTU-
MocTbto Gonee 3 M3) unu Gnoka obopynoBaHua u TpybonpoBoaos,
nocTaBnsieMoro Ansi MoHTaxa B cobpaHHOM Buae, ¢ obecneyeHneM npoxoaa
BOKpYr Hero He MeHee 0,7 M.

[Ona npomusBoacTBa MeNkoro pemoHTa obopynoBaHus, npubopos K
apmartypbl cnegyet npegycMaTpuBaTb MECTO Afsi YCTaHOBKM BepcTaka.

2.23 KoHgeHcaTHble 6akun 1 HGakm-akkymMynaTtopbl BMECTUMOCTbIO Oonee 3
M® crieayeT yCTaHaBNMBaTh BHE MOMELLEHWS TEMMOBbIX MyHKTOB Ha OTKPBITBIX
nnowaakax. Mpu aTomM AOMKHLI NpegycMaTpuBaTbCs TENnoBas M3oNsaumst
6akoB, YCTPOWCTBO MMapO3aTBOPOB, BCTPOEHHbLIX HEMOCPEeACTBEHHO B Oak, a
TaKxKe YCTPOWUCTBO OrpaKgeHuin BbICOTOM He MeHee 1,6 M Ha pacCTosAHWU He
6onee 1,5 M oT NnoBepxHOCTU BakoB, NpegoTBpaLLaloLLee JOCTYN NOCTOPOHHNX
1L K 6akam.

2.24 [na MoHTaxa obopygoBaHusi, rabaputbl KOTOPOro MpeBbLILIAT
pasmepbl ABepen, a HaseMHbIX TENMOBbIX NyHKTax creayeT npegycMmaTpveaTh
MOHTaXHble MPOEMbl UK BOPOTa B CTEHaX.

Mpn aTOM pasmepbl MOHTaXXHOrO NpoemMa U BOPOT AOMKHbI ObITb Ha 0,2 M
OonbLue rabaputa HanbonbLluero obopyaoBaHus unu 6noka TpybonposoaoB..

2.25 [lpegycmaTtpuBaTb Npoembl AN €CTECTBEHHOIO  OCBELLEHMS
TennoBbIX MYHKTOB He TpebyeTcs.

2.26 Onsa nepemelyeHuss obopyaoBaHUst U apmaTypbl UMM HEPA3bEMHbIX
Yyacter GrokoB o06opynoBaHus crieqyeT npegycMaTpuBaTb WHBEHTapHble
NoAbEMHO-TPAHCMOPTHLIE YCTPOMCTBA.

CraunoHapHble NOABLEMHO-TPaAHCMOPTHbIE ycTponicTea cnepyet
npegycmarpusarb:

npu macce nepemeltaemoro rpy3a ot 150 kr 4o 1 T — MOHOpEnbCbI C
PYYHbBIMW TaNsMM 1 KOLLKaMW UNW KpaHbl NOABECHbBIE pyYHble 0AHOBaNoYHbIE;

TO e, 6boneB 1 40 2 T— KpaHbl NOABECHbIE PyYHblE OAHOBANOYHBbIE;

TO e, bonee 2 T — KpaHbl NOABECHbIE 3MEKTPUYECKME OAHOBAaNOYHbIE.

HonyckaeTtcsi npegycmaTtpvBatb BO3MOXHOCTb MCMonb3oBaHns
nepeaBMXKHbIX  MarnorabapuTHbIX MOABEMHO-TPAHCMOPTHbLIX CpeacTB  npu
ycnoBuu obecneveHns Bbesfa U NepeaBMikeHUs1 TPaHCMOPTHBLIX CPEACTB MO
TEnnoBOMY MYHKTY

CpencTtBa MexaHu3aumMu MoryT OblTb YTOUYHEHbI MPOEKTHOW OpraHv3aumeit
npu pa3paboTke NpoeKTa A1 KOHKPETHbIX YCIOBUNA.

2.27 [ina cToka BOAbl Monbl criegyeT npoektupoBaTb € ykrnoHom 0,01 B
CTOpOHY Tpana unu BOAOCGOpHOro npusiMka. MuHuManbHble pa3mepbl



BOAOCOOPHOro NpusMKa AOMKHbI ObITb, Kak npaBuno, B nnaHe He meHee 0,5 x
0,5 m npun mybuHe He meHee 0,8 M. lNpMsaMOK [OMKEH ObITb NEPEKpPbIT
CbEMHOW peLleTKOMN.

2.28 B nomelleHMsix TeEMnoBbiX MyHKTOB criegyeT npeaycmaTpuBaTth
OTAEnNKy OrpaxaeHuWn [ONroBeYHbIMM,  BMAroCTOMKMMK — MaTepuanamu,
OONYCKaLWUMUY NETKYI0 O4YMUCTKY, NPU 3TOM HEOOXOAMMO BbINOMHUTD:

LUTYKaTypKy Ha3eMHOW YacTh KAPMUYHbIX CTEH;

3aTUPKY LLeMEHTHbLIM PacTBOPOM 3arfybrneHHoN YacT GETOHHbIX CTEH;

pacLUMBKY LUBOB NaHEesbHbIX CTEH; NO6enKy NOTOMNKOB;

GETOHHOE MU MAIUTOYHOE NOKPLITME MOJIOB.

CTeHbl TENNOBbLIX NYHKTOB MOKPLIBATCSA NAUTKAMM UIN OKPaLLUMBAKOTCS Ha
BbICOTY 1,5 M OT nona MacrnsHom unu Apyrov BOOOCTOMKOW Kpackow, Bbiwe 1,5
M OT nosia — KneeBow Unu Apyrov NnogobHOM KpacKow.

2.29 B TennoBblX MyHKTax criegyet npegycMmatpuBaTb OTKPbITYHO
npoknagky Tpy6. [onyckaetcs npoknagka Tpyb B kaHanax, Bepx nepekpbiTusi
KOTOpbIX COBMELLAETCS1 C YPOBHEM YMCTOro Momna, ecnv no 3TuM KaHanam He
NpoOUCXOAMT MonafaHusi B TEMMOBOW MYyHKT B3PbIBOOMACHbIX WM TFOPHUMX
rasoB U XUOKOCTEWN.

KaHanbl [OMmKHbI MMETb CbEMHbIE MEPEKPbITUS €AWHWYHOW Maccol He
6onee 30 kr.

[HO kaHanoB OOMKHO MMETb NPOAOSNbHbLIA YKIMOH He MeHee 0,02 B CTOPOHY
BOAOCGOPHOro NpusiMKa.

2.30 Ans obcnyxuBaHus 060pyaoBaHUSt M apMaTypbl, PacrnonoXeHHbIX Ha
BbicoTe oT 1,5 40 2,5 M OoT nona, A0MKHbI NpeaycMaTpnBaTbCs NepeaBukHbIe
UNN MEepeHOCHble KOHCTpyKuuu (nnowapku). B cnyyasx HEBO3MOXHOCTM
€034aHusi NPOXoAoB AN MEepPeABWKHbIX NMOLWAaAoK, a Takke Ans obcnyxu-
BaHWs 06OpyAoBaHWA U apmaTypbl, PacrnonoXeHHbIX Ha BbicOTe 2,5 M K
bonee, Heob6xoAMMO MpedycMaTpyMBaTb CTauMOHAPHbIEe MMOLWAAKW LUMPUHOW
0,6 M C orpaxaeHusiMM U NOCTOSIHHBIMU NecTHULaMK. PaccTosiHne OT ypoBHSA
CTauMOHapHON MIoLaAKM A0 NOTOKA AOMKHO ObiTb HE MeHee 1,8 M.

2.31 B nomelleHUsX TenmnoBblX MYHKTOB [JonyckaeTcsa pasMellatb
obopynoBaHve CUCTEM XO3ANCTBEHHO-MUTLEBOTO Y NPOTUBOMOXAPHOIO BOAO-
cHabeHns 3[4aHMsl, B TOM YMCME HACOCHble YCTaHOBKM, @ B MOMELLEHMSIX
NMPUCTPOEHHbIX U BCTPOEHHbIX TEMNSOBbIX MYHKTOB — Takke obopyaoBaHue
NMPUTOYHBIX BEHTUMSALMOHHBIX CUCTEM, OBCRYXMBAIOLIMX NPOU3BOACTBEHHbIE
nomewleHns kateropui B, I, 1 no B3pbIBONOXapHOM OMACHOCTM WM agMu-
HUCTPATUBHO-ObITOBLIE MOMELLEHUS.

2.32 MuHMManbHOe paccTosiHMe OT Kpas MOABWXKHbIX OMop A0 Kpas
OMOPHbIX KOHCTPYKUMIA (TpaBepC, KPOHLUTEMHOB, OMOPHbIX MoayLluek) Tpybo-
npoBOOOB [OMMKHO obecneurMBaTb MaKCMMarbHO BO3MOXHOE CMeLLeHne
onopbl B BOKOBOM HamnpaBneHun c 3anacom He MeHee 50 mm. Kpome Toro
MUWHMMAarnbHOE PacCcTosiHUE OT Kpasi TpaBepChl UMM KPOHLITENHA 4O OCK TPYyObl
OOMKHO ObITb He MeHee 1,0 Dy (roe Dy — ycroBHbI gnameTp TpyObi)

2.33 PacctosiHMe OT MOBEPXHOCTW TEMMOM3ONSALMOHHON KOHCTPYKLUN
TpybonpoBoaa 4O CTPOUTENbHBIX KOHCTPYKUMIA 34aHWMSA UNW OO NMOBEPXHOCTU
TENNON30MALNOHHON KOHCTPYKUMM Apyroro TpybonpoBoga [OMKHO OblTb B
cBeTy He MeHee 30 MM C y4eTOoM nepemeLleHns Tpybonposoaa.

2.34 B TennoBbIXx MNyHKTax [gonyckaeTcs K TpybonpoBogam 6Gonbluero
AvameTpa Kpenutb TPyGonpoBOoAbl MEHbLUErO AMameTpa npu pacyete Tpyb Ha
NPOYHOCTb.

2.35 lpoknagky BogonpoBoAa crnegyeTt npegycMaTpmsaTbh B OOHOM psay
unu nog TpybGonpoBodaMu TEMNnOBbIX CETEW, MpU 3TOM HeobxoouMO Bbl-
MOMHATL TENSIOBYI0 U30NALMI0O BOAOMNPOBOAA ANSA UCKMYeHus obpasoBaHuns
KOHAeHcaTa Ha NOBEepXHOCTU BOAONPOBOAHLIX TPYO6.

2.36 B TennoBbIx NyHKTax nogawwmi Tpybonposog cnenyeTt pacnonaratb
crnpaBa OT obpaTHoro TpybonpoBoaa (Mo xogy TEMNSIOHOCMTENS B nogatolem
TpybonpoBoae) npu npoknaake TpybonposoaoB B OAHOM psaay.

3 NPUCOEOUHEHUE CUCTEM NOTPEBJIEHUA TEMNNOTbI K
TEMNNOBbLIM CETAM



3.1 MNMpucoeguHeHne cuctem NoTpebneHns TennoTbl crieqyeT BhINOMHATb C
y4eTOM T[MOPaBNNYECKOro pexuma paboTbl TennoBbiX ceTeil (Nbe3omeT-
puyeckoro rpacuka) u rpadguka M3MeHeHust TemnepaTypbl TENNOHOCUTENS B
3aBUCUMOCTU OT M3MEHEHNS TeMMNePaTypbl HAPY>XHOro BO34yxa.

3.2 PacueTHasa TeMmnepaTtypa BoAbl B NoAaroLLmx TpybonpoBogax BOAsHbIX
TennoBsbix ceTen nocne LTI npu npucoegnHeHnn cuctem OTonmneHns 3gaHuni
no 3aBUCMMOW CXeMe [OMKHa NPUHMMATbLCSA PaBHOW pacyeTHON TemnepaType
BOAbl B nogatouiem Tpybonposoae tennosbix ceten Ao LITI, Ho He Bbiwe 150
°C.

3.3 Cuctembl OTONNEHMS, BEHTUMSALMU U KOHOULMOHMPOBAHWUS BO3Ayxa
OOIDKHbI MPUCOEaNHATLCS K OBYXTPYOHbIM BOASIHBIM TEMMOBbLIM CETAM, Kak
npaswuso, No 3aBNUCUMOK CXeMeE.

Mo He3aBUCUMON cxeme, npegycmaTtpuBatoLLen YCTaHOBKY
Bogonogorpesartenei, 4onyckaeTcs NpUcoeauHsaTb. CUCTeMbl oTonneHus 12-
9TaXHbIX 34aHMA W Bbllwe (unn 6Gonee 36 M); CUCTEMbI OTOMMEHUS,
BEHTUIMSALMU U KOHAMUMOHUPOBAHWS BO3Adyxa 34aHUi Npu rmapaBriMyeckmx
YCNOBUSIX, M3MNOXEHHbIX B N. 3.5, a Takke CUCTEMbl OTOMMIEHUSI 34aHUM B
OTKPbITbIX CUCTEMAxX TennocHaGXeHUs MpU HEBO3MOXHOCTM obecneyeHus
Tpebyemoro kavecTBa Boabl

3.4 Cuncrembl OTOMMEHUS 34aHUMM crnegyeT NPUCOEAMHATb K TEnnoBbIM
ceTam:

HenocpeacTBEHHO MPU COBMAgEHUN rMApPaBAMYECcKOro U TemnepaTypHoro
PEXUMOB TEMMOBON CETU U MECTHOW cuCTeMbI. [1pn 3TOM criegyeT yuntbiBaTb
Tpebosanua npun. 11 CHulM 2.04.05-91" n obecneunBaTtb HEBCKUMNAEMOCTb
neperpeTon BoAbl NPV ANHAMUYECKOM N CTaTUYECKOM pPeXMMax CUCTEMbI:

Yepes aneBaTop NpU HEOOXOOMMOCTU CHWXEHWs TemnepaTtypbl BOAbl B
cMCTEMe OTOMMEHUs M pacrnoriaraeMoM Harope nepej 3reBaTopoM, [Ao-
CTaToO4YHOM Ans ero paboTol;

yepes CMecuTenbHble Hacocbl MpU  HEOOXOOMMOCTM  CHWDKEHUS
TemnepaTtypbl BOAbl a CUCTEME OTOMMEHWs W pacrnofiaraeMom Harnope,
HefocTaToyHoOM pAns paboTbl aneBaTopa, a Takke MpU OCYLLECTBMEHUM
aBTOMaTUYECKOro perynupoBaHnst CUCTEMBI.

3.5 lMpu nprcoeanHEHUN CUCTEM OTOMMEHUS U BEHTUNSALUUN K TEMNOBbLIM
CeTsM MO 3aBUCUMON CXeMe s OTKPLITON M 3aKpbITOW CUCTEM TennocHab-
XEHNsi B COOTBETCTBUM C MbE3OMETPUYECKMM rpadmkom  crnegyet
npegycmartpusarhb.

a) npu pacnonaraemMoM Hanope B TEMnsioBOW CEeTU neped TennoBbIM
MYHKTOM, HefoCTaTOYHOM ans npeogoneHus rmapaBrnM4yecKoro
ConpoTMBreHns TpybonpoBoaoB 1 060pyA0BaHWA TEMNMOBOro MyHKTa U CUCTEM
notpebnexHus Tennotbl nocne TI, — nogkaunBaloLme Hacockbl Ha 06paTHOM
TpybonpoBoAe nepen BbIXOAOM M3 TEMnoBOro nyHkta. Ecnu npu atom
OaBrneHne B obpaTtHOM TpybonpoBogde NpPUCOEAMHSIEMbIX CUCTEM ByLeT Huxe
CTaTM4ecKoro AaBrieHUss B 3TUX cUCTeMax, MoAKaYMBaLWUA HACOC OOMMKEH
yCTaHaBMMBaTbLCS Ha noAaroLlemM TpybonpoBoae;

6) npu paBneHun B nopawolleM TpybonpoBoge TennoBoW CeTn nepep,
TEeNnnoBbIM MYyHKTOM, HEAOCTATOMHOM Ans obecnevyeHusi HEBCKMMaHWs BOAbI
(Npy pacuyeTHoOM TemnepaType) a BEPXHUX TOYKax NPUCOEAMHEHHBIX CUCTEM
noTpebneHus TennoThbl, — NoAKauMBaloLLMe HAcoCkl Ha nopatoLlemM Tpybonpo-
BOAE Ha BBOAE B TEMNSIOBOW MYHKT:

B) Npv [JdaBreHuu B nogawoliem TpybGonpoBode TenroBoOW ceTu nepep,
TENnoBbIM MYHKTOM HWKE CTaTUYECKOro AaBrfeHust B cucTemax notpebneHus
TennoTbl — NoAKavMBaloLLMe Hacockl Ha nojatoLem TpybonpoBoae Ha BBOAE
B TENIOBOM NYHKT W PErynsatop AaBneHus «ao cebs» Ha obpatHom Tpybo-
npoBoAe Ha BbIXO4e W3 TeNnoBOro NyHKTa;

r) Npu crtaTMyeckoMm AaBNeHWM B TEMNOBOW CETW HWXKe CTaTU4eckoro
OaBNeHus B cMcTemMax noTpebreHvs TennoTbl — Perynsatop AaBrieHust «Ao
cebsa» Ha obpaTHOM TpybonmpoBOAE Ha BbIXOAE M3 TEMMOBOrO NyHKTa, a Ha
nopatoem TpybonpoBoae Ha BBOAE B TEMMOBOWN MYHKT — OOpaTHbIN KranaH;

4) Npu paeneHun B obpatHom TpybonpoBoge TEMMOBOW CETM nocne
TEeNMnoBOro MyHKTa HWXe CTaTMYecKoro AaBfeHWst B cUcTemax notpebneHus
TennoTbl MpU pasnuyHbIX pexunMax paboTbl ceTm (B TOM 4ucne npu
MakcMmarnbHOM Bogopa3bope w3 obpaTHoro TpybonpoBoga B OTKPbIThIX



cucTeMax BOAOCHAOXEHWSA) — perynatop AaBneHus «ao cebs» Ha obpaTtHom
TpybonpoBoae Ha BbIXOAE M3 TENOBOro MyHKTa;

€) npu JaeneHnn B obpaTHOM TpybOMpoOBOAE TEMNIOBOW CEeTU nocrne
TEeNnoBOro MyHKTa, NPeBbILLALLEM OOMyCKaemMoe AaBrieHne Ans cuctem not-
pebrieHusa TennoTbl, — OTCEKaloLWuiA knanaH Ha nogatwiemMm Tpybonposoge Ha
BBOAE B TEMMOBOW MyHKT, a Ha obpaTHom TpybonpoBode Ha Bbixode W3
TENMOBOrO0 MNyHKTa — MOAKa4MBalOLWME HACOCbl C NpefoXpaHUTENbHbLIM
KrnanaHow;

X) Npu CcTaTMYecKkoM [aBMeHWM B TENNOBOW CeTW, MpeBbILIALLEM
Jonyckaemoe AaBneHune Ansi cuctem notpebneHns TennoTbl, — OTCEKaoLLMN
KnanaH Ha nogatoliem TpybGonpoBofe mocrie BXoAa B TEMNSIOBOW MyHKT, a Ha
obpaTHOoM TpyGonpoBoae nepen BbIXOAOM U3 TEMOBOro MyHKTa — Mpeaox-
paHUTEnNbHbIN 1 06paTHBIV KnanaHbl,

3.6 K ogHoMy aneBaTopy npucoenmHSAEeTcs, Kak MpaBuio, ogHa cuctema
oTonnexus. [lonyckaeTcs NpUcoeanHsATbL K OQHOMY 3M1eBaTopy HECKOMbKO CUC-
TEeM OTOMIEHMS C YBA3KOW rMapaBnnyecknx pexvMoB 3TUX CUCTEM.

3.7 CmecuTenbHbIe HAacoChl AN CUCTEM OTOMNEHUS YCTaHABMUBAKOTCS:

a) Ha nepemblyke Mexay nogarmwum 1 obpaTHbiM TpybonpoBogamu npu
pacnonaraeMom Harope nepef y3nom CMELUEHUsi, JOCTAaTOYHOM Ansi npe-
0[0NEHUs TMAPABMNYECKOTO COMPOTUBMNEHNSI CUCTEMbI OTOMMEHNS Y TEMMOBbIX
ceten nocne LTI, n npu paBneHun B obpaTHOM TpybGonpoBode TennoBo
ceTn nocne TennoBOoro nyHkTa He MeHee 4em Ha 0,05 Mlla Bbiwe
CTaTMYECKOro AaBfeHnsi B CUCTEME OTOMMEHMS:

6) Ha obpaTHom TpyGonpoBoae nepesd Y3NOM CMELIeHUsT WM Ha
nopatowem TpybonpoBoge Mnocne y3na CMeLleHWs npu pacrnonaraeMom
Hanope nepea y3noOM CMeLeHMsl, HedoCTaTO4HOM AN  NpeoaoneHuns
rMApaBfNYECKOro CONPOTUBIEHNS, YKa3aHHOro B NOAMYHKTE «ay», Npyu 3TOM B
KayecTBe  CMeCWUTEeNbHbIX  HAcoCoB  MOryT  ObiTb  MCNOMb30BaHbI
noAKayMBaloLmMe Hacochl, NpegycMaTpuBaeMble B cooTBeTcTBMM C nn. 3.5,3,
0,B, e

3.8 Cwucrtembl BEHTUNAUMM M KOHOULUMOHMPOBAHUS BO34yXa 34aHui
NPUCOEAMNHSIIOTCS K TEMMOBbIM CETSIM:

HenocpeaACTBEHHO — Korga He Tpe6yeTc;| N3MEHEeHNA pacCHYeTHbIX
napamMeTpoB TENJIOHOCUTENA,
4yepe3s CMecuTelbHble HacoCbl — nNpu HeOGXO,ELI/IMOCTI/I CHMXeHuna

TemnepaTypbl BOAbI B CUCTEMAX BEHTUNAUMM U KOHOULMOHMPOBAHUS BO3AYXa;
ONst NOAAEepXaHusi MOCTOSIHHOW TemnepaTypbl BoAbl, MOCTynawLwen B
Kanopudepbl BTOPOro nogorpeBa CUCTEM KOHAULMOHMPOBAHMA BO3dyxa, a
Takke AOna obecnevyeHMs HEBCKMNAHUSA BOAbl B BEPXHUX  TOYKax
TpybonpoBOAOB M KanopudepoB CUCTEM BEHTUMALMU U KOHAMLNOHUPOBAHMS
BO3Ayxa (ecnu He yCTaHOBMEHbl NoAKaYMBaloLLMe HAcOoChl AN APYrMx cuctem
no n. 3.5,0).

MecTta yCTaHOBKM CMeCUTENbHbIX HAacCOCOB [AJIA CUCTEM BEHTUNALUK
BbIOMpaTCA aHanormyHo CMecUTENbHbIM Hacocam Aslsi CUCTEM OTOMNSIEHUSI N0
n. 3.7

3.9 B TennoBbix nyHkTax noTpebuTeneir TennoTel C 3aBUCUMMbIM
NPUCOEANHEHNEM CUCTEM OTOMMIEHUS,, BEHTUMNSUUM U KOHOAWULMOHUPOBAHUS
BO3dyxa, B KOTOpbIX PeXuMm TennonoTpebneHuss He obecneynBaeTcs
MPUHATBIM ~ HA  WUCTOYHMKE  TENNOTbl  LEHTpanbHbIM  KAYeCTBEHHbIM
perynupoBaHvem OTMycka TennoTbl, cregyeT npeaycMaTpuBaTb KOPPEKTU-
pylolMe HacoCbl WNU perynvpyeMble 3neBaTtopbl, OCYyLUEeCTBRsoLme
CHWKeHne TemnepaTypbl Boabl nocne LUTM wnn WTM a cooteBetctBum ¢
rpadvkamn Temnepatyp TennoHocutens 6 aTtux cuctemax. [llpu atom
M3MeHeHne TemnepaTtypbl BOAbl NPOM3BOAUTCS aBTOMAaTUYECKN PerynsTopom
nogayuu TensnoTol.

KoppekTupytoLme Hacocbl yCTaHaBNMBAKTCS, Kak MPaBuno, Ha nepemMblyuke
Mexgy nogawwmm n obpaTHbiM TpybonpoBogamy nocrne otbopa BoAabl U3
nogatowero Tpyéonpoeoga n go otbopa Boabl U3 obpatHoro Tpybonposoaa
Ha BogonoJorpeBaTeny WM CMECUTENbHbIE YCTPOWCTBA rOpsiYero BO-
pocHabxeHus. Tepuogbl paboTbl  3TUX HACOCOB  OMNpedensiTcs B
3aBUCUMOCTU OT MPUHSITOrO Ha UCTOYHUKE TENNOTbl rpaduka perynMpoBaHus
oTnycka TEnnoTbl, CXeMbl MPUCOEAMHEHUs BOOOMOAOrpeBaTeENen ropsiyero



BOAOCHaOXeHWs, pacyeTHOro rpadmka Temnepatyp Bogbl B ceTsx nocne LTI
N pacyeTHbIX TemnepaTyp BHYTPEHHEro Bo3ayxa B nomelleHunsix. OHn moryT
ObITb Takke COBMELLEHbI C MOAKAYMBAIOLLMMM HACOCaMM, YCTaHaBIMBAEMbIMM
non. 3.5.

3.10 B TennoBbIX NyHKTax noTpebutenen TennoTbl C HE3aBUCUMbIM
npucoeguHEHMeM CUCTEM OTOMMEHUS, BEHTUNSAUMM U KOHAULMOHUPOBAHMS
BO3dyxa [Ansi perynupoBaHusi B COOTBETCTBUM C pacyeTHbIM rpacmkom
TemnepaTypbl BOAbl NOCne Bogonodorpesarternen cnegyet npegycMatpuBatb
perynsitop nofgayun TennoTbl HA OTOMNSIEHNE.

LIMpKynsiuMOHHbIE Hacockl NpW HE3aBUCHMMOW CUCTEME TennocHabXeHUs
yCTaHaBMMBalOTCS Ha obpaTHoMm TpybonpoBoge OT CUCTEM OTOMMEHMS,
BEHTUNALMM N KOHOMLNOHMPOBAHWNS BO3A4yxXa Nepes Bogonogorpesarenem.

3.11 O6LlecTBeHHOE 3aaHNe C TEMNOBLIM NMOTOKOM Ha BEHTUNSAUUIO 6ornee
0,5 MBT cneagyeT npucoeauHsitb K TennosbiM cetam B LTI otaenbHo oT
XUNbIX U 00LWECTBEHHbIX 34aHUIA C TENNOBLIM MOTOKOM Ha BEHTUNALMIO MeHee
0,5 MBT kaxpoe. /T Takoro obLLeCcTBEHHOro 30aHua OOMmKeH obecnevmBaTtb
paboTocnocobHOCTL BCeEX CUCTEM TennonoTpebneHns 3aaHus.

MpepycmatpuBaTth caMmocToaTenbHble TpybonposoAdbl oT LITM k 3paHuio
Ansi NPUCOEAUHEHNS OTAENBHO CUCTEM BEHTUISLIMN HE PEKOMEHIYETCS.

3.12 Tllpn npucoegnHeHnn k LTI rpynnbl 30aHMn C He3aBUCUMbIM
npucoegmHeHem cuctem oTonneHus " BEHTUNALMN cnegyet
npeaycmarpusatb yctaHoBky B LITI obuiero Bogonogorpesarens.

PacuyeTHas TemnepaTypa BoAbl Nocne BOAONOAOrpeBaTeNs B 3TOM crnydae
OOMMKHa NPUHUMATLCS B 3aBMCMMOCTM OT paguyca OeNCTBUS TENNOBbIX ceTeln
nocrne TeNnoBOro nyHkTa, kak npasuno, Ha 10—30 °C Hmxe NPUHATON B CETSAX
[0 BojonogorpeesaTenss CcoO CMecuTenbHbIM  ycTponctBom B UTI,
obecneunBarowMMm TpebyeMoe CHWXEHWe TemnepaTypbl BoAbl B cCUCTEMAX
OTONNEHUs.

3.13 3anonHeHne M NOANUTKY BOASHLIX TennoBbix ceTen nocne LTI un
cucteM noTpebneHns TennoTbl, NPUCOEANHSIEMbIX K TENNOBbIM CETAM MO He-
3aBUCUMOMN CXxeme, cregyeT npegycmatpuBatb BoAOW U3 06paTHOro
TpybonpoBoaa TENsoBoOW CeT NOAMUTOYHBIM Hacocom unu 6e3 Hero, ecnu
JaBneHne B obpaTHOM TpybonpoBode TEMMOBOW CETU [AOCTAaTOYHO Ans
3anosiHeHNst MeCTHOWN CUCTEMBI.

Mpn obBocHOBaHWM gonyckaeTcs MNOAMMTKA YKa3aHHbIX CUCTEM U3
nogatowero Tpybonposoga TensioBol cetu ¢ obecnedeHnem 3alumTbl ITUX
CUCTEM OT NPEBbILLEHMS B HUX AaBMIEHMA U TEMNepaTypbl BOAbI, @ B OTKPbITbIX
cucTeMax TeNNOCHaAOXEHNS — U U3 CUCTEMbI FOPSYEro BOAOCHAOXKEHUS.

Mognutka Bogon n3 BogonpoBoda He AoMycKaeTcs.

3.14 Cxema npUcoenHEHS Bogonogorpesarenen ropsiiero
BOOOCHabXeHusi (puc. 1 — 8) B 3aKpbITbIX cCUCTEMax TennocHabXeHus
BblOMpaeTcs B 3aBUCMMOCTM OT COOTHOLUEHUS MaKCMMarnbHOro mnoToKa
TennoTel Ha ropsiyee BofdocHabxeHWe Qpmax W MaKCMManbHOro MoToka
TENNoTbl Ha oTonneHne Qomax;

02> thax > 4 OAHOCTyneH4artas cxema (PUC. 1,7);

0max

02 < thax < 4~ HBYXCTyneH4aTas cxema (puc. 2—6,8).

omax

Mpu atom ansi cxem, ykasaHHbIXx Ha puc. 1 — 6, npeaycmaTpuBaeTcs
aBTOMaTU4eckoe OrpaHMyeHne MakCMmarnbHOro pacxofa BoAbl U3 Tennosow
CeTu Ha BBOA W perynupoBaHne pacxoga TennoTbl Ha OTOMMeHue.

CxeMbl, ykasaHHble Ha puc. 7 n 8, NPUMEHsIIoTCS MNpu OTCYTCTBUM
perynaTopoB pacxofa TennoTbl Ha oTonneHue. [nsa aTux cxem npuMeHsieTcs
cTtabunu3aumus pacxoga BoAbl Ha OTOMSIEHNE, OCYLLECTBNSIEMas PerynsaTopom
nepenaga gaeneHun (nos. 4).

3.15 B cxemax, ykasaHHbIX Ha puc. 2 n 4 (C orpaHn4YeHNEM MakCUMasbHOro
pacxoga BOAbl Ha BBOA AN XUMbIX U OOLIECTBEHHbLIX 3O0aHWMA C Npu-
CoeMHEHMEM UMX K TennoBbiM ceTaM 4Yepe3d LTI u ¢ makcumanbHbIM
TENMOBLIM MOTOKOM Ha BEHTUNAUMIO Q,nmax Oonee 15 % makcumanbHOro
TENMoBOro notoka Ha otonneHne Qgmax), NPW ONPeaeneHnn MakcMmarnbHOro



pacxoga BOAbl M3 TEMNOBOW CETW Ha BBOA CrneagyeT WCXoauTb U3
MakcUMarsbHbIX TEMNMOBbIX MOTOKOB HA OTOMMEHNE N BEHTUMALMIO U CPEaHEero
TEMMOBOro NoToka Ha ropsiyee BOAOCHaOXEHNe B CPeAHVE CyTKW 3a Hepernto
oTtonutensHoro nepuoga Qpn, . OrpaHnyeHve nogayv TennoHocwuTens Ans
3TUX CXeM criedyeT BbIMOMHATL MyTeM MPUKPbLITUS KnanaHa, perynupyroLero
nogady TENNOHOCUTENS Ha OTOMIMEHNE N BEHTUMNALMIO.

3.16 B cxemax, ykasaHHbIX Ha puc. 1 1 3 (c orpaHM4yeHnem mMakcMmarnbsHOro
pacxofa BOAbI Ha BBOA ANA MPOM3BOACTBEHHbIX 3[4aHWW, a Takke Ans
06LLEeCTBEHHBIX 34aHUA C NPUCOeANHEHNEM WX K TennoBbiM ceTam Yepes LTI
W C TEMMOBbLIM MOTOKOM Ha BEHTUNALMIO U KOHAULIMOHUPOBaHNE BO3ayXa Qumax
6onee 15 % MakcyManbHOro TEMmoBOro NoToka Ha otorneHne Qgmax), NpY
onpeAeneHMn MakCUManbHOro pacxofa BOAbl M3 TENSOBOW CEeTM Ha BBOA
cnegyeT UCXOAWUTb M3 MakCMMarbHbBIX TEMmoBbIX MOTOKOB Ha OTOMMNEHue,
BEHTUNALUMIO 1 ropsivee BogocHabxeHne: Qpmax—Tpy OTCYTCTBUN
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Puc. 1. OgHocTyneH4yaTas cuctema npucoeaMHeHUs BogonoaorpesarTenemn
ropsiyero BogocHabxeHUs c aBTOMaTU4YeCKUM perynupoBaHMeM pacxona TennoTbl
Ha oTonJieHMe U 3aBMCUMbIM NpucoeanHeHnem cuctem oronnenus B LT n UTN

1 — BogonogorpesaTenb ropsyero BOAOCHaOXeHUs!, 2 —MNOBbLICUTENBHO-
LMPKYNSILMOHHBIA ~ HAcoC  ropsidero  BOAOCHAOXEHWs  (MYHKTMPOM — —
LIMPKYMSILMOHHBIA HAcoC), 3 — perynupyoLwmin KnanaH ¢ anekTponpueogom, 4
— perynstop nepenaga AaereHui (NpsiMoro gencrtsus), 5—sogomep Ans
XOrnogHon BoApbl, 6 — perynatop nogayv TEnnoTbl HA OTOMMEHWe, ropsyee
BOAOCHaOXEHME N OrpaHUYEeHNs MaKCUManbHOro pacxofa CeTeBOW BOAbl Ha
BBOJ 7—O00paTHbI KnanaH, 8 — KOPPEKTUPYIOLLUIA NOAMELLNBAOLLNIA HAcoC,
9—rtennocyeTunk, 10—paTtynk Temnepatypbl, 77—paaTtynk pacxoga BoAbl,
12—curHan orpaHM4eHnn MakcumanbHOro pacxoda BOAbl M3 TEnfoBOW CeTu
Ha BBOZ, 13—paaTtynk AaBneHus Bodbl B Tpy6onpoBoae
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Puc. 2. ﬂByxcwnquaTaﬂ cXemMa npucoeguHeHus Bo,qononorpeBaTeneﬁ ropsa4ero
BOAOCHabXeHMA Ana XUNbIX U OOLLEeCTBEHHbIX 34aHUN U
XKUnbIX MMKpOpaVIOHOB C 3aBUCUMbIM npucoegnHeHnem cuctem
oTtonneHus B LITMN v UTN
a — CXemMa C CaMOCTOATENbHbIM PErynsiTopoM OrpaHUYeHust pacxoga
ceTeBoM BoAbl Ha BBOA, 6 — cbparMeHT Cxembl C COBMeLleHMEeM (OYHKLUMI



perynupoBaHns pacxoda TensoTbl Ha OTOMNeHne, ropsiiee BogocHabxeHve n
orpaHuMYeHnst pacxoaa CeTeBol BOAbl B OQHOM perynsitope

1—13—cm puc 1, 14 — perynsitop orpaHnyYeHnin MakCumarnbHOro pacxoga
BOAbl Ha BBOA (MpsIMOro gencreus), 74a — partymk pacxoga BOAbl B BUOE
CyXaloLero YycTponcTBa (kamepHas auadparma), 15—perynsatop nogaym
TEnnoTel Ha oTonneHne, 716—3adBWKKa, HOpManbHO 3akpblTasd, 17—
perynaTop rnogayv TennoTbl Ha ropsiyee BOAOCHabXeHve (MpsiMoro AenicTBUs)
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BOAOCHA0OXeHUA ANA NPOMbILWEHHbIX 3AaHUA U
npomMmnnowanok ¢ saBUCMMbIM npuncoeanHeHneMm cuctem
oTonneHusa B LUTN

1-17—cMm. puc. 1, 2, 18— curHan BKMOYEHNS Hacoca Npu 3akpbITUK
knanana K-2; 18—perynaTtop nepenaga AasneHuit (3NeKTPOHHbIN)

8 cucmemy sonpvars
Bodacwabmwenin

8 cucmeuy
Bemmunniju
(8w a¥i?)

e gy UL B0peveze
Bodocuadeens

Ha mensodod -
ceme at

8 cuememy air A
8 cvenguy amanassus

& AaepyIKod

X
amenaewun das 4117)

i
|
i
i
|
i
|
i
0 2
/% cucmems arancense
)

5; / T»-L;Lq G
— 9-1 N 55 )

B mensedyo
coma

3 Sodonpodada [T I 2% -
-
i Brasanusasin ~

t

Puc. 4. IByxcTyneH4YaTas cxemMa npucoegvHeHUs Bogonogorpesartenen ropsiyero
BOAOCHAGXeHUs ANA XunbIX U 06LWECTBEHHbIX 34aHUM U XXUITbIX MUKPOPaWOHOB C
He3aBMCUMbIM NPUCoeaUHEHUEM CUCTEM OTONJIEHUsA B

uTnw TN
1— 19—cm. puc. 1—3; 20 — BopgonogorpeBatens oTtonsnieHus, 271 —
BOAOMEP rOpPAYEBOAHbLIN, 22— MOANUTOYHBIN HAcoC oOTonfeHus, 23—
perynsarop NOAMUTKM, 24—npeaoxpaHnTernbHbIN KnanaH, 25—

LI,I/IpKyJ'IﬂU,I/IOHHbIIZ HacoC oTonneHuna
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Puc. 5. IByxcTyneH4aTas cxema npucoegvHeHUs BogonogorpeBartenen ropsyero
BoAocHabxeHus B UTI ¢ BoaoCcTpyMHbLIM 351eBaTOPOM M aBTOMaTU4ECKUM
perynupoBaHMemM pacxoga TensoTbl Ha oTonsieHMe (MpuMep y4yeTa TennoThbl No
BOAOMepam)
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BOAOCHaﬁ)KeHVIﬂ B UTI c 3aBuCUMbIM npucoeguHeHneMm cuctem otTonneHnsa u
I'IO(*)aca,qulM aBTOMaTU4YeCKUM perynmpoBaHueM pacxoga TennoTbl Ha
oTonneHue
1—25—cm. puc. 1 — 4
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BOAOCHaG)KeHMSl C 3aBUCUMbIM npucoegnHeHnem cMcTtemMm otTonrieHua npu
OTCYTCTBUM PerynAaTopoB pacxoaa TennoTbl Ha oTonsfeHune
s UTA v UTN
1—21—cm. puc. 1—4
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Puc. 9. Cxembl npucoegnHeHUsA cUCTeM ropsavero BOHOCHaG)KeHVIH N oTomnmneHuA B
WTMN npu 3aBuCMMOM (a) npucoeAUHEHUMU CUCTEMbI
oTonneHusa Yepes aneBaTtop (I'IyHKTVIpOM — C UMPKYNALNOHHbLIM
HacoCcoM) C y4eTOM TENNOThbI NO TENSIOMEPY U He3aBUCUMMOM (6) — ¢
y4yeToM TennoTbl N0 BoaoMepy
1— 26 —cMm. puc. 1—5; 27 — perynaTop CMeLLeHns ropsident Bogbl, 28 —
TENNOMep ABYXNOTOYHbIA TPEXTOYEYHbIN, 29 — gpoccenbHas anadparma
6akoB-aKkKyMyrnsTOpPOB Ha ropsiiee BOAOCHaGXeHWe unu cpegHero TennoBoro
notoka Ha ropsyee BopocHabxeHue, Qn, — npuv Hanuuum 6akos-
akkymynsatopoB. B 3TOM cnyyaB orpaHuyeHue nogadv TennoHocuMTens Ha
BBOA cCrieyeT BbINOMHATbL MNyTEM MNPUKPbLITUS KhnanaHa, PperynupyroLlero
nogavy TENNOHOCUTENS HA BOAONOAOrpeBaTenb ropsyero BoAocHabXeHus.

3.17 Cxewmbl, ykasaHHble Ha puc. 1,2,4, MOryT NPUMEHATbLCA Takke U B
WUTI, npm aTomM nogatoLmn TpybonpoBOA CUCTEMbI BEHTUNALUM NOAKMIOYaET-
€ A0 KnanaHa, perynupyoLlero nogady TennoTbl Ha OTOMMEHne.

3.18 Ha puc. 5 n 6 npuBegeHbl ABYXCTyNeHYaTble CXeMbl MPUCOEANHEHUS
Bogonogorpesatenen ropsyero BopocHabxeHuss B UTIT ¢ ueHTpanbHbIM
aBTOMaTU4ECKMM pEerynupoBaHWeM nojayn TennoTbl Ha OTOnneHue ¢
MOMOLLbIO  BOAOCTPYWHOro aneBaTopa C perynupylollen urnon u c
nocdacagHblM aBTOMATMYECKMM  perynMpoBaHMEM Mnodadv TensnoTbl
oTonneHue (cm. puc. 6).

ABTOMaTMYECKOE perynupoBaHue nogayn TennoTbl Ha otonneHue a UTI
MOXET ObITb NMPUMEHEHO TaKXe A4S OAHOCTYNEHYATON CXeMbl MPUCOEANHEHNSI
BOAOMoOAOrpeBaTenel ropssyero BogocHabxeHus no puc. 1

3.19 lNpu npMMeHeHUn OOHOCTYNEeHYaTon CXeMbl MO pUC. 7 NepeMblyka ¢

3a0BWXKKON A OTKpbITa B OTOMUTENbHLIA NEpMon Npu COOTHOLLEHUN Qe <

Qomax

0.2 (BoponoporpeBatenb paboTaeT MO NPEABKIOYEHHOW Cxeme), a
nepemblyvka C 3aABWXKON 5 npegycmaTpmBaeTcsa Ansa paboTbl B NETHUIA

Ha



nepuog; npuv COOTHOLLEHUM thax> 1 nepemblyka C 3aaBWKKOM A He

Qomax

TpebyeTcs, 1 BogonogorpeBaTenb paboTaeT B Te4eHUe BCEro roaa no napan-
nenbHOM cxeme.

Mpn npuMeHeHWn ABYXCTYNeH4YaToW CXembl No puc. 8 Ond XunbiX K
06LLeCTBEHHbIX 34aHUA C MakCMMarnbHbIM TENMOBbLIM NMOTOKOM Ha BEHTUNSALMIO
meHee 15 % MakcMmanbHOro TennoBoro MoTOoka Ha  OTOnneHue
Bogonogorpesatenb 2- CTyNeHW B OTOMUTENbHLIN nepuog paboTaeT no
nepemMbIvke C 3a4BWKKOM A (MO NPeABKIIOYEHHON CXEME), a NepeMblyKa C 3a-
aBwkkon b npepycmatpuBaetcs gnst pabotbl B netHun nepuod. [lpu
NPUMEHEHMN 3TON CXeMbl B MPOW3BOACTBEHHbIX 3[4aHVAX WM Ha rpynny
06LLEeCTBEHHbBIX 34aHUA C TENNOBbIM MOTOKOM Ha BeHTUnsuuio Gonee 15 %
TEnnoBOro NoToka Ha OTOMNMEHNE Nepemblyka C 3aBUXKOM A 8 cxeme Ha puc.
8 He npepycmaTtpuBaeTcs, BogonogorpeBaTens pabotaeT B Hanuyum BCEro
roga no nepeMblyke ¢ 3aABwkkon b no cMmeluaHHo cxeme.

3.20 lNpuBeneHHblE CXembl NPUCOEAMHEHUst MoTpebuTenen Tennotbl K
TEeNnoBbIM CETAM He OXBaTblBalOT BCEX BO3MOXHbIX BapuaHToB. MoryT npu-
MEHATLCHA TaKke Apyrme cxembl MpUcoeauvHeHus noTpebutenert TennoTbl K
TennoBbIM ceTaAM. obecneunBaroLe MMHUManbHbIA PAcXof, BOAbI B TEMMOBbIX
CceTsaAX, 9KOHOMMUIO TennoTbl 3a CcYeT MNPUMMEHEHWs perynsaTopoB pacxofa
TennoTel W OrpaHu4MTEnei MakCMMmarbHOro pacxoga CeTeBOWM BOAbl,
KOPPEKTMPYIOLIMX  HacocoB  WMM  3MeBaTopoB C  aBTOMATU4ECKMM
perynupoBaH/eM, CHUXaloLWMX TemnepaTypy BoAbl, MOCTynatLlen B CUCTEMBI
OTONIMEHUS, BEHTUNALMUN U KOHONLIMOHMPOBAHUSI BO34yXa.

3.21 lNpu TennocHabXeHUn OT KOTenbHOW MowHocThio 35 MBT 1 MeHee
npu TEXHWUKO-3KOHOMMYECKOM OOOCHOBaHUM [0MyckaeTCcs MPUCOEAUHEHUE K
TEennoBbIM CETAM BOAOMOAOrpeBaTeNneli CUCTEM ropsiyero BoAoCHabXeHuUst no
ofHocTyneH4yaTon cxeme (cMm. puc. 1 1 7) He3aBUCUMO OT COOTHOLLEHUS
TennoBbIX HArpPy30K CUCTEM FOpsSIYEro BOAOCHABXEHWS 1 OTOMNMEHNS.

3.22 B 3aKpbITbiX cUCTEMax TennocHabXeHus npu MpPUCOEaNHEHUN K
TEeNnoBbIM CETAM CUCTEM FOpsiHEro BOAOCHAOXEHMWS C LIMPKYNALUMOHHBIM Tpy-
6onpoBogom (cm. puc. 1 — 8) AOMmKHbI NPegycMaTpUBaTLCH LIMPKYNSALUMOHHBbIE
UM MOBLICUTENbHO-LMPKYNSALMOHHBIE HAacocbl B COOTBETCTBMM C  Tpe-
6oBaHuaMn CHulM 2.04.01-85.

3.23 MNpw ABYXCTyneH4YaTbiX CXeMax NpucoeauMHeHus BogonogorpesaTenen
CUCTEM rOpsiYEro BOAOCHAGXEHUS C MPUHYOUTENbHOW LMPKYnsiuMen oAbl
LMPKYNSLNOHHBIN Tpybonpoeopg pekoMeHayeTcs npucoeauHATb K
TpybonpoBoay HarpeBaemol BoAbl Mexay Bogonogorpesatensamu | wn |l
CTyMNeHel, a Npu napannenbHO cxeMe MpucoeamHeHust — K TpybGonposoay
XONoAHOW BOAOMPOBOAHOW BOAbI UMM K TpyGomnpoBoAdy HarpeBaemoi BOAbl
Mexay cekumsamun BogonogorpesaTtens.

3.24 lopsyee BOOOCHabXeHME B OTKPbITbIX CUCTEMAaX TennoCHaGXeHUs
OOIDKHO NPUCOEAMHATBLCSA K noparowemy n obpatHomy TpybonpoBoaam OBYX-
TPYOHbIX BOASHBIX TEMSOBLIX CETEN Yepes3 perynatop cMelleHus Boabl (puc.
9) Ans nogayn B CUCTEMY ropsiyero BOAOCHabXeHus BoAbl 3adaHHOW Tem-
neparypsl.

OT16op BOAbl Onsa ropsiyero BogocHabxeHuss u3 TpybGonpoBOAOB U
npubopoB CUCTEM OTOMMEHUS HE AONyCcKaeTcs.

3.25 B OTKpbITbIX cUCTEMax TeMNrnocHabXeHus  LMPKYNSAUMOHHbIN
TpybonpoBOoA4  CUCTEMbl  FOPsiYEro  BOAOCHAOXEHUsI  peKkoMeHOyeTcs
npucoeauHsTe kK obpaTHoMmy TpybonpoBody TeNnsioBoW ceTu nocrne otbopa
BOAbl B CUCTEMY ropsdvero BogocHabxenusa (puc. 9, a), npu 3TOM Ha
Tpybonposoae mexay mMectom oTbopa BOAbl M MECTOM MOAKMYEHUs Lmp-
KynsumoHHoro TpybonpoBoga AOrkHa npedycmatpmBaTthCs Auadparma,
paccuMTaHHas Ha ralleHue Hamnopa, paBHOro COMPOTMBIIEHNIO CUCTEMbI ropsi-
Yyero BoAOCHabOXEeHWS B LMPKYNALMOHHOM PeXuUMeE.

3.26 B OTKpbITbIX CUCTEMAX TEMNSIOCHAbXeHNs Npy AaBneHun B 0OpaTHOM
TpybonpoBoae TeNnoBOW CETU, HEAOCTATOYHOM ANl NO4AaYM BOAbl B CUCTEMY
ropsiyero BogocHabxeHusi, Ha TpybonpoBoge ropsuei Boabl  nocne
perynsitopa CMelWleHUss cnegyeT  npegycMatpuBatb — MOBLICUTENbHO-



LMPKYNALUMOHHBLIM Hacoc (puc. 9, 6). lNpn aTtom ycTaHoBka Anadparmbl,
npegycmoTtpeHHon n. 3.25, He TpebyeTcs.

3.27 lopsiuee BOJOCHAOXeEHME AN TEXHOMOMMYECKMX HYXA, OOMYyCKaeTcs
npegycmartpuBaTtb U3 CUCTEMbI ropsivyero BoAOCHabXeHNs Ans X03sMCTBEHHO-
ObITOBbLIX HYXA, €Cnu napameTpbl BoAbl B CUCTEME XO3AWCTBEHHO-NUTLEBOIO
BOAOMPOBOAA yOOBNETBOPSAOT TpeboBaHUSIM TEXHOMNOIMMYECKOro noTpebuTtens,
npu ycrnoBuu:

HanuMuus ropsiyeli BOAbl NWUTLEBOTO KayecTBa AN TEXHONOMMYecKMx
npoLeccos;

OTCYTCTBUSI MPOM3BOACTBEHHOrO BOAOMNPOBOAA C KayecTBOM BOAbI,
NPUroA4HbIM AN 4AHHOTO TEXHONOMMYECKOro npoLecca.

3.28 pu  TennocHabXeHunm OT  OAHOMO  TEMIOBOMO  MyHKTA
NPON3BOACTBEHHOTO MMM OBLIECTBEHHOrO 3[aHWsl, UMEIOLLEro pasnuyHble
CUCTEMbI NOTPEONEeHNs TennoTbl, KAy U3 HUX criedyeT NPUCOEAUHSITb Mo
CaMOoCTONATENbHLIM TPYOONPOBOAAM OT pacnpesenuTenbHOro (nogarLwero) u
cbopHoro (obpaTHoro) konnekTtopoB. [lonyckaeTcs NpUCOeauHATb K O4HOMY
obuwemy TpybonpoBogy cucTeMbl TennonoTpebneHusi, paboTawowme npu
pasnUuuHbIX pexumax, yaaneHHble OT TEMMOBOro nyHkTa 6onee yem Ha 200 M,
C NpoBepKoi paboTbl STUX CUCTEM NPU MaKCUMarbHbIX U1 MUHUMArbHbLIX pac-
Xogax v napameTpax TensioHoCUTenNs.

3.29 OGpartHblii TpybONpoOBOA OT CUCTEM BEHTUMALWMM NPUCOedVHSIETCH
nepea BogonogorpesaTenem ropsyero BOAoCHabxeHus | ctyneHu.

Mpn aTtom, ecnu noTepu [JaBneHnss NO CeTeBOW Bode B
Bogonogorpesatene | crynenn npesbicat 50 klMa, obopyayetca nepembliyka
BOKpPYr BOAOMOAOrpeBaTens, Ha KOTOPOW YCTaHaBNUBAlOTCA OpOccenbHasi
Avadparma unu perynupyroLLnii KrnanaH, paccymMTaHHble Ha To, YToObl noTepu
AaBneHusi B BOAONOJOrpeBarerne He NpeBbiluany pacyeTHOW BENMUYUHBI.

3.30 K napoBbiM TennoBbiM CeTAM nOTpebUTenn TennoTbl MOryT
NPUCOEANHSATBCA: MO 3aBUCMMOW CXeMe — C HEerNoCPEeACTBEHHOW nodayen
napa B cuUCTEMbl TennonoTpebrneHnss ¢ nameHeHvem unu 6e3 n3MeHeHus
napaMeTpoB napa; MO He3aBMCMMOW CXemMe — 4epe3 napoBoOAsHble
nogorpesaTenu.

VMcnonb3oBaHne pgns  uenei ropsiyero  BOOOCHAGXeEHWs  MapoBbiX
BoAoHarpesarernen 6apboTaxHOro TMna He JonycKkaeTcs.

3.31 [llpun HeobXoAMMOCTM MW3MEHEHMS MnapameTpoB Mapa [OSDKHbI
npegycmMaTpuBaTtbCsl  PeAyKUMOHHO-OXNAAUTENbHbIe, PeayKUMOHHbIE UMK
oxnaguTernbHble YCTaHOBKM.

Pa3melleHne aTnx yCTPOWCTB, a Takke yCTaHOBOK cbopa, oxnaxaeHus u
Bo3BpaTta koHgeHcaTa B UTI wnn B UTIT cnegyet npegycmatpmusBaTb Ha OC-
HOBaHUM TEXHUKO-3KOHOMUYECKOrO pacyeTa B 3aBUCMMOCTM OT uyucna
notpebutenei n pacxoga napa CO CHWXEHHbIMW MapameTpamu, KonMyectsa
BO3BpaLLaeMoro KoHAeHcaTa, a Takke pacnonoxeHus notpebutenen napa Ha
TeppuTopUM NpeanpuUsaTUs.

3.32 Tpu npoekTvpoBaHMn cuctem cbopa M Bo3BpaTa KoHAeHcaTa
crieayeT pykoBoAcTBoBaTbCA TpeGosaHusamu pasg. 3 CHul 2.04.07-86".

3.33 B TennoBbIX NyHKTax ¢ yCTaHOBKaMu cbopa, oxnaxaeHus n Bo3spaTa
KOHAeHcaTa OOMKHbl NpedycmMaTpyMBaTbCs MeponpusaTUS MO MCNOMb30BaHUIO
TennoTbl KOHAeHcaTa nNyTeMm:

oXxraxgeHust KoHOeHcaTa B BOAOMNOAOrpeBaTensix C UCMONb30BaHWEM
HarpeTow BOAbl ANsl XO35INCTBEHHO-ObITOBBIX UMM TEXHOMNOrMYECcKMX noTpebu-
Tenew ropsiyen BoAbl,

norny4yeHus napa BTOPUYHOIO BCKMMaHWsi B paclumMpuTenbHbix Gakax ¢
MCMNONb30BaHMEM €ro Ansi TEXHOMNOrMYeckux noTpebutenemn napa HU3KOro Aa.-
neHus.

3.34 B TennoBbix MyHKTax, B KOTOpPble BO3MOXHO MOCTYMneHne
3arpsi3HEHHOro KOHAEeHcaTa, A0MKHa NpeaycMaTpuBaThCs NMPOBEPKA KavecTBa
KOHOeHcaTa B KaxaoMm cOopHOM Gake M Ha OpeHaxHbIX TpybGonpoBoaax.
Cnocobbl  KOHTPOMs yCTaHaBMnMBalOTCA B 3aBMCUMMOCTM OT Xapaktepa
3arpsA3HEeHNss M Cxembl BOAOMOATOTOBKM HAa WCTOYHWMKE TennocHabxeHus
napom.



3.35 Ha TtpybonpoBogax TennoBbIX CETEM M KOHAEHCATONMpoBOZaxX Npu
HeoB6XxoAMMOCTU MOTTOLLEHNS N3BLITOYHOrO Haropa [AOSKHbI npegycmaTpu-
BaTbCsl PErynsATOpbl AaBMNEHWs UKW ApoccenbHble anadparmel.

4 OBOPYOBAHUE, TPYBOMNMPOBObI, APMATYPA U TEMNJIOBAA
n3ondauua

BOAOONOAOINPEBATENN

4.1 B TennoBbIX NyHKTax crieayeT NpUMEHATb BOASIHblE FOPU3OHTarbHbIE
CEKUMOHHbIE KOXYXOTPYOHblE MM NnacTuMH4YaTble Bogonogorpesarenu nméo
napoBble ropu3oHTaNbHble MHOrOX040BbIE BOAONOAOrpeEBaTENMN.

B  kayectBe  KOXyXOTPYOHbIX  CEKUMOHHbIX  BOOOMNOAOrpeBaTenen
pekoMeHayeTCsl MPUMEHSITb BOAO-BoasiHble nogorpeBaTtenu no FOCT 27590,
COCTOSILLME M3 CEKLMIA KOXYXOTPYOHOro Tuna ¢ 6:10KOM OMOpHLIX NEPEropoaAoK
ansa TennoHocutens gasneHnem o 1,6 MMNa n temnepatypon go 150 °C. B
KayecTBe MnacTMH4YaTbiX NpUMeHsnuck Bogonogorpesatenu no NOCT 15518.
OfHako OHWM He npefHasHayYanucb crneuuanbHO Ans paboTbl B cucTemax
TennocHabxeHus. OHM rpoMo3akM U MeHee 3MEKTUBHbI MO CPaBHEHWUKO C
KOHCTpyKUMAMK Takmx cpupm, kak Anbda-JlaBane, CBEM, APY, Lletetepm un
ap. Ho 3apybexHble ¢upMbl He packpbiBalOT MeToaukM nogbopa
Bogonogorpesartenei, NoaTomy B npun. 8 AaHbl TONbKO 0obLLMe xapakTepuc-
TUKA PEKOMEHOYEMbIX K NMPUMMEHEHW B TEMMOBbIX MyHKTaX MnacTUHYaTbIX
BogonoAorpesarenemn nepedncneHHbIX Mupm.

4.2 [Ina cuctem ropsivyero BOAOCHaGXEeHUs [O0MycKkaeTcsl MNPUMEHSTb
€MKOCTHbIE BOAOMOAOrpeBaTenun C UCMOMb30BaHMEM UX B kKayecTBe HGakoB-ak-
KyMynsiTOpOB ropsideri BOAbl B CUCTEMAxX rOpsYero BOLOCHAOXeHMs npu
YCINOBUWN COOTBETCTBUS X BMECTMMOCTUN TpebyemMoi No pac4eTy BMECTUMOCTM
©aKoB-aKKyMynsTOpOB.

4.3 [ns BOOO-BOASHbIX  nogorpesBaTenert  cnegyet  NpUHUMaTh
NPOTMBOTOYHYH CXEMY MOTOKOB TEMMOHOCUTENEN.

[nsi ropnsoHTanbHbIX CEKLMOHHbIX KOXYXOTPYOHbIX BogonogorpesaTenen
rperollas Boga U3 TEMMOBOW CETU OOMMKHA MOCTynaTb, AN BOAOMNO4orpe-
BaTenen cucteM oTonneHus — B TpyOkuW, Ans BogonoforpeBaTenein cuctem
ropsiyero BoAoCHabxeHns — B MeXTpybHOe NpOCTPaHCTBO.

Ona nnactuHyatbix TennooOMEHHWKOB HarpeBaemas BoAa [AOSfkHa
NPOXOAMTb BOOSb NEPBOW M NOCNeAHeN NNacTuH.

Ona napoBogsHbIX nogorpeBaTene nap [AOSMKEH nNocTynatb B
MeXTpybHOE NPOCTPaHCTBO.

4.4 Ins cucTteM ropsivero BO4OCHaGXeHMS ropu3oHTarnbHbIE CEKLMOHHbIE
KOXYyXOTpyOHble BOgoOMoAorpeBaTeny OOIMKHbI MPUMEHATLCS C MaTyHHbIMU
TpyOKkamm, a eMKOCTHble — C NaTyHHbIMW U CO CTarbHbIMU 3MeeBUKaMMU.
Onsa nnactMH4aTtbiX TENNO0OMEHHMKOB AOSKHbI NMPUMEHATHCS MIacTUHbI U3
HepxxaBetowen ctanm no FOCT 15518.

4.5 PacuyeT NoBepxHOCTU HarpeBa BOAO-BOASIHbIX moporpesaTtenent aons
CUCTEM OTOMMEHUSI NMPOBOAUTCS MpW Temnepatype BoAbl B TENIOBOW CETU
COOTBETCTBYIOLLEN pacyeTHOW TemnepaType HapyXHOro Bo3ayxa Ans
NPOEKTUPOBaAHUSA OTOMNMEHUS, a AN CUCTEM ropsYero BOAOCHaOXeHNs — npu
Temnepatype Boabl B nojawowem TpybonpoBode TEMNOBOW  CETW,
COOTBETCTBYIOLLEN TOYKE M3Noma rpaduka TemnepaTtypbl BOAbl WK
MUHUManbHOW TemnepaType BOAbl, €CNnM  OTCYTCTBYET M3rom rpadumka
Temneparyp.

MeToguka onpegeneHuss pacyeTHOW TennoBoOW MNPOM3BOAUTENBHOCTU
BoAonogorpeBaTene OToMNseHMs N ropsivyero BogoCHabXeHUsl, MeToamka on-
pedeneHuMs napamMeTpoB Ans  pacyeTa BogonogorpeBaTene  cUcTem
OTOMMEHUS U TOpsiYero BOAOCHAGXEHMS MpUM  pasnUyHbIX  cxemax
npucoeguHeHns Bogonogorpeeartenen npueedeHsl B npun. 2—6, a B npwn. 7,
8 npuBegeHbl TEMMOBOW W TMAPABMUYECKMI pacyeTbl BOOO-BOASHbIX
noporpesaTenen pasnuyHbIX KOHCTPYKLUN.

4.6 Kaxgbin napoBogsHOW noporpeBaTenb AOSMKeH ObiTb 06opynoBaH
KOHLEHCATOOTBOAYMKOM WX PErynaTopoMm nepenuea Ans OTBOAA KOHAEH-
caTa, WwTyLepamMu C 3anopHOM apMaTtypon Ans BbiMyCcka BO3dyxa M Chycka



BOAbl U MpeaoXpaHUTenbHbIM KnanaHoMm, npegycMaTpuBaeMbiM B COOTBET-
ctBun ¢ TpeboBaHusimu «lpaBun yctponctea M 6e3onacHOM akcnnyataumm
cocynos, paboTarLmx nog gasneHnem» FocroptexHagsopa. TennoBon n rma-
paBnU4YeckMi pacyeT NapoBOASAHbIX NoAorpesaTenen npueeaeH B npun. 9.

4.7 EMKOCTHble BoOAoOMogorpeBatenu AOMkHbl ObiTb  06OpyLOBaHbI
npefoxpaHuTenbHbIMA  KMNanaHamu.  yCTaHaBNMBAEMbIMM CO  CTOPOHBI
HarpeBaemoWi cpefbl, a Takke BO34YLUHbIMU U CMYCKHbIMU YCTPOMCTBAMM.

4.8 Yucno Bogo-BoasaHbIX Bogonogorpesatenen cnegyeT npuHUMaTh:

AN cucTem ropsidero BogocHabXeHus — aBa napannenbHO BKIYEHHbIX
BoAonogorpeBaTtens B KaXaow CTyneHu nogorpesa, paccymTaHHbiX Ha 50 %
NPOW3BOANTENBHOCTU KaXabIN;

ONs CUCTEeM OTOMMEHMS 30aHUA W COOPYXXEHUIW, He [AonycKalwmx

nepepbIBOB B Nogade TennoTbl, — [ABa MapannienibHO  BKIHOYEHHbIX
BOAONOAOrpeBaTenNsl, Kaxabli N3 KOTOPLIX LOMMKEH paccumTbiBaThes Ha 100 %
NPON3BOANTENBHOCTMW.

Mpn mMakcumanbHOM TEMIOBOM MOTOKE Ha ropsiyee BofgocHabxeHue Ao 2
MBT unu npuv BO3MOXHOCTM TNOAKIIOYEHUS NeEpeaBWXKHbIX BoAomnoaorpe-
BaTeNbHbIX YCTaHOBOK [OMYyCKaeTCs MNpeaycMaTpuBaTb B KaXKOOW CTYMeHu
nogorpesa OAMH BoJoMnoforpeBaTernb ropsAYero BOOOCHaGXEHWUsi, Kpome
30aHWI, He [onycKkallwmMx MNepepbiBOB B Modaye TennoTbl Ha ropsuee
BOJOCHabXeHue.

[na NpOMBILLNEHHBIX U CENIbCKOX03SIMCTBEHHbIX MPeanpusaTuii ycTaHoBKa
OBYX napannenbHO BKIOYEHHbIX BOAOMOAOrpeBaTenet B KaXgoW CTyneHu
ropsiyero BOAOCHaGXeHUst Ans  XO3AWCTBEHHO-OLITOBLIX HYXA  MOXET
npegycmaTpuBaTtbCsi TONbKO Afsi MPOU3BOACTB, He AOMYyCKaloLMX NepepbiBOB
B nogave ropsvyen Bobl.

Mpn yctaHoBKE ANs1 CUCTEM OTOMSIEHWUS, BEHTUNSUUM WU ropsiyero
BOAOCHabXeHUs NapoBOAsiHbIX BOAOMOAOrpeBaTenert YMCno WX AOSMKHO
NPUHMMAaTBCA He MeHee [BYX BKIOYaeMblX napannenbHo, pe3epBHble
BOAOMOAOrpEBATENN HE NPEeayCMaTPUBalOTCS.

[ns TexXHonorn4ecknx yCTaHoOBOK, HE JOMyCKaloLWMX NepepbiBOB B nogave
TennoTbl, AOIMKHbI MNpeaycMaTpuBaTbCs pPe3epBHble BOAoMNoaorpesaTenu
PacyeTHass npou3BoaMTENbHOCTb PEe3epBHbIX BoAdomnoAorpeBaTenein OorkHa
NPUHUMAaTLCSt B COOTBETCTBUM C PEXMMOM paboTbl TEXHOMOMMYECKUX YCTa-
HOBOK MpeanpuaTus.

HACOCHBI

4.9 T[pn BbIOOPE MOAKAYMBAKOLIMX HACOCOB YCTaHaBNUBAEMbIX B
COOTBETCTBUU C TpeboBaHuaMK N 3 5, cnegyeT NpuHUMaTh:

nogayvy Hacoca — MO pacyeTHOMY pacxogy BoAbl Ha BBOAE B TEMIOBOM
nyHkT (npun 10);

Hanop — B 3aBMCMMOCTU OT pacyeTHOro AaBfeHus B TEMNOBOW CETU U
Tpebylollerocs [[aBneHuss B MpUCOEOUHSIEMbIX cuUcTemax notpebneHus
TENNOThbI.

410 TMMpu BbLIGOpPE CMecUTENbHbIX HACOCOB ANsl CUCTEM OTOMMEHWUs,
yCTaHaBNMBaeMbIX B COOTBETCTBUM ¢ TpeboBaHusamu nn. 3.4 n3.7 B UTI cne-
ayeT NpuHMMaThb:

a) Npu yCTaHOBKE Hacoca Ha NnepeMblvke Mexay nogatowmm n obpaTHbIM
TpyOonpoBoAaMu CUCTEMbI OTOMNSIEHUS:

Hanop — Ha 2—3 M Oonblue NOTepPb LABMEHMS B CUCTEME OTOMIEHUS
nogavy Hacoca G, kr/4y — no dgopmyne

G=11G_u 1)

roe Ggo— pacyeTHbI MakcUMarnbHbIA pacxod BOAbI Ha OTOMMeHve u3
TennoBOW CeTu Kr/4, onpeaenseTca no popmyne

G, -36 ens 2)
° (T1 - Tz)C

roe Qomax — MaKcUMarnbHbIA TENNOBOW NOTOK Ha oTonnexue, BT;
Cc—ypAernbHasi TennoemkocTb BoApl, KIx/(kr °C);



U — KO3(hPULMEHT CMELLIEHNS], onpeaensemMblin No opmyne

T~ T
u=——>>°" (3)
To1™ T2
roe 1 — Temnepartypa BoAbl B noatollem TpybonpoBoae TEMNOBOW ceTh
npu pacyeTHON TeMnepaType HapyXHOro BO3dyxa ANs NPOEKTUPOBaHUS
otonneHus ty, °C;
101 —TOXe, B nofaroLLem TpybonpoBoae cuctemsl otonneHus, °C;
1, — TO Xe, 8 obpaTHOM TpybonpoBoae OT cucTembl oTonneHus, °C;
6) Npu ycTaHOBKe Hacoca Ha nogawwem unum obpaTHom Tpybonposoae
CUCTEMbI OTOMMEHMS:
Harnop — B 3aBMCMMOCTM OT AaBrieHUsi B TEMIOBOW CeTu 1 TpebytoLuerocs
[AaBreHNsl B CUCTEME OTOMMEHUS € 3anacoMm B 2—3 M;
nopavy Hacoca G, kr/4, — no gopmyne

G=11G,(1+u), (4)

4.11 CmecuTenbHble HAacoChl ANS CUCTEM BEHTUMALMMW, YCTaHaBNUBaeMble

B cooTBeTcTBMM ¢ N 3 8, cneayeT npuHumath no n. 4.10, noacrtaenss B op-

mynax (1) u (4) Bmecto Gy, pacyeTHbIN pacxod BoAbl Ha BEHTUNAUMIO Gymax
onpeaensemslii no gopmyne

vaax (5)

vaax =36 B B,
C(T1 - Tz)

roe Qumax — MaKCMMarbHbIA TEMMOBOKM NOTOK Ha BEHTUNSAUMIO BT;

& — TemnepaTypa BoAbl B nojatoliem TpybonpoBoae, nNocTynawLen B
Kanopudepbl, NP1 pacyeTHOW TemnepaType HapyXHoro Bo3ayxa to, °C;

1, — TO Xe, B obpaTtHom TpybonpoBoae nocne kanopudepos, °C.

KoadbdpumumeHT cmelleHns cnepyet onpegendatb no dopmyne  (3),
NpUHMMas BMECTO To1 U T Tpebyemble TemnepaTtypbl Bodbl B TpybonpoBoaax
00 1 nocrne Kanopugepos CUCTEMbI BEHTUMALMKN NPU pacveTHON TemnepaTtype
HapyXHOro Bo3ayxa.

4.12 TMpwu BbIGOPE LMPKYNALMOHHBIX HACOCOB ANS CUCTEM OTOMMEHUS U
BEHTUNSAUMM YCTaHaBNMBaeMbIX B COOTBETCTBUMM C TpebosaHnuamu n. 3.10,
cnepyeT NpUHUMAaTh:

nopavy Hacoca — Mo pacyeTHbIM pacxofam BoAbl B CUCTEME OTOMMNEHUS U
BEHTUIALMK, onpegeneHHbIM no dopmMynam npwn. 3;

Hanop — npwu yctaHoBke HacocoB B T — no cymme notepb AaBneHus B
BOAOMOAOrpeBaTensx u B CMCTEMax OTOMMEHUS U BEHTUNSUMW, a Npu ycTa-
HOBKe HacocoB B LITI gononHWTensHO cnegyeT yYnTbiBaTb NOTEPU AaBMEHNUS
B TennoBbIx ceTsax oT LITM go Hanbonee yoaneHHbix UTT.

413 T[lpu BbIGOpEe KOPPEKTUPYIOLIMX HACOCOB, YCTaAHaBMUBAEMbIX B
COOTBETCTBUU C TpeboBaHuaAMYK Nn. 3.9 cnegyeT NpUHUMaTh:

nogadyy Hacoca — MO pacyeTHOMY pacxody BOAbl B cUCTeMe, Ha
TpybonpoBoaax KOTOPOW OH yYCTaHaBMMBaETCS;
Hanop — MO MWHMMarbHO HeobXxoauMoMy pacroniaraemMomy Hamopy B

MecTe NpUCoeaMHEHUs AaHHbIX HaCOCOB, BKINOYas CONPOTMBRAEHe Tpybonpo-
BOAA W PErynupyoLLmMX YCTPONCTB NePEMbIYKM.

414 Tlpn BblbOpe MNOAMUTOYHBbIX HACOCOB, YCTAHABNMBAEMbIX B
CcooTBeTCTBUU C TpeboBaHuaMM n 3.13 cnegyeT NpMHUMaTh:

nogavy Hacoca — B pasmepe 20 % obbema BoAbl, HaxogsLlencs B
TpybonpoBoaax TennoBOW CETU U CUCTEM OTOMINEHMUS NMOAKIMOYEHHBIX K BOOO-
nogorpesaTento;

Hanop — M3 yCrnoBusi NOAAEPXKaHNSA CTaTUYECKOro OaBIEHUS B cUCTEMax
OTOMSIEHUSI U BEHTUMSALMM C NPOBEPKOA PaboTbl CUCTEM B OTOMUTEMbLHbI
nepuoa Ucxoas n3 Nbe3oMeTPUYECKUX FPpadonKoB.

4.15 Yucno HacocoB, ykasaHHblx B . 4.9— 4.14, cnegyeTt npuHUMaTh He
MeHee [ABYX, OOUH U3 KOTOPbIX SBNSIETCS PE3EPBHbIM.

B UTM npun ncnonb3oBaHnm 6ecyHaaMeHTHbIX LMPKYNSLMOHHBIX HACOCOB
nocriegHve AonyckaeTcs ycTaHaBnuBaTb 6e3 pesepBa (BTOpoW Hacoc xpa-
HUTCS Ha cKknage).



Mpun ycTaHOBKE KOPPEKTUPYIOLLMX CMECUTESIbHBIX HACOCOB Ha Nepemblyke
JonyckaeTtcst NpuHMMaTh ABa Hacoca, no 50 % Tpebyemorn nogauyn Kaxabiv,
0e3 pesepsa.

4.16 lNMpu nogbope noaKa4MBaKOLMX, CMECUTENbHBLIX U LMPKYISLMOHHBIX
HaCOCOB pacyeTHasi nmogada ux gosmkHa ObiTb B npeaenax 0,7—1,1 nogaun
npu MakcumanoHom KM ans gaHHoro Tuna HacocoB. [pu  Gonblumx
hakTMUeCcKnx pacxodax BOAbl PeKOMEHAYEeTCsl YBeNnuMUMBaTb MMapaBnnyeckoe
CONpOTMBMEHME CUCTEMbI 3a CYET YCTaHOBKM OpOCCenbHbIX guadparm unu
NPUMEHNATb HAaCOC C PErynMpyeMbIM 311EKTPONPUBOAOM.

OVNADPAIMbI U SNEBATOPLI
417 [OuameTp OTBEPCTUA  JpoccenbHbiX  Anadparm d, MM,

yCTaHaBMMBaeMblX B COOTBETCTBMU C TpeboBaHuamu nn. 3.26, 3.29 un 3.35,
cnepyeT onpeaensitb no gopmyne

d=10%

roe G—pacyeTHbIN pacxoa BoAbl B Tpybonposoae, T/4;

AH—Hanop, racumeln gpoccenbHon anadparmon, M.

MuWHUManbHBI AMamMeTp OTBEpPCTUS ApoccenbHOn AuadparMbl JOIHKEH
NpUHUMaTLCS paBHbIM 3 MM/

Mpu HeobxoauMmocT crnegyeT ycTaHaBnvMBaTb MOCnefoBaTeNlbHO [Be
AvadparMbl COOTBETCTBEHHO € O0MnbWMMU AvameTpamMu OTBEPCTUIA, NMPU 3TOM
paccTosiHue Mexay Auadparmamy OOMMKHO npuHumatbes He meHee 10 Dy
Tpybonpoeoaa ( Dy—ycnoBHbI anameTp Tpybonposoaa, Mm).

418 [nameTp ropnosuHbl anesatopa d. MM, cnegyeT onpefenstb no
dopmyne

rae Gy, — pacyeTHbIV pacxod BoAbl Ha OTOMNMNEHUe U3 TENMOBOW CeTuH, T/Y,
onpeaensemMbivi no popmyne (2);

u — Ko3a(pPULMEHT CMeLleHns, onpeaensemelin no dopmyne (3);

Ho — notepu Hanopa B cucTemMe OTOMMEHWs Mocre anesatopa npu
pacyeTHOM pacxofe Bodbl, M.

Mpun BbIGOpPE aneBaTopa crnegyeT NpUHUMAaTb CTaHOAPTHLIA 3neBaTop C
ONMXxanwmmM MeHbLUMM ANaMeTPOM FrOPSIOBMHBI.

4.19 MuHnmanbHO HeobxogouMmbii Hanop H, M, nepep anesaTopoM Ans
npeoforneHnst rmapaBrM4ecKoro COMPOTUBIMEHWS 3neBatopa WM npucoeau-
HEHHON K HeMmy cuCTeMbl oOTonneHus (6e3 yyeTa rMapaBrINYECKOrO
conpoTMBneHust Tpy6onposoaos, obopyaoBaHMs, NprbOpoB 1 apmatypbl A0
MecTa nNpucoedMHEeHUs1  3neeaTopa) [omnyckaetcs  onpedensatb Mo
NpuBNMxKXeHHoOW hopmyne

H=14H,(1+u)? 8)
4.20 [OunameTtp conna anesatopa d; , MM, cregyeT onpegensts no

dopmyne
G2

dc=9.64ﬁ’° 9)
H
rore Hy — Hanop nepen anesBaTopoMm, onpedensieMbid MO

Nbe30MeTPUYECKOMY rpadonky, M.

[OnameTp conna cnepyeT onpenensTe C TOYHOCTbIO A0 AeCATbIX Aonen
MUIAIMMETPa C OKPYINEeHNEM B MEHbLUYIO CTOPOHY U MPUHMMATb He MeHee 3
MM. Ecnu Hanop H4, npeBbiwaeT Hanop H, onpeaenexHbiii no dopmyne (8), B
ABa pasa u bonee, a Takke B Cnyyae Korga AvameTp COnna, onpeaerneHHbIn
no copmyne (9), nonyyaetcs MeHee 3 MM, M3OLITOK Hamopa criegyeT racuTb
perynupyoLmm KnanaHom nnu apoccenbHowm aunacpparmon,



yCTaHaBnMBaeMblMu nepeg anesatopoM. [QuameTp oTBepcTusa Anadparmbl
OOrKeH onpegenatbcsa no opmyne (6).

4.21 Tepepn aneBaTopoM Ha nogarwowem TpybonpoBOAE pPeKOMeHAyeTcs
npegycmartpueatb NpAMyto BcTasky anuHoun 0,25 m Ha pnaHuax.

OnameTp BCTaBkM criefyeT NpuHMMaTh paBHbIM AuaMeTpy Tpybonposoaa.

BAKU U TPASEBUKU

4.22 Bakun-akkyMynaTopbl Ansi CUCTEM TOpsSiMEro BOAOCHAOXeHMs 'y
notpebutener cnegyeT NpoekTMpoBaTh B cooTBeTcTBUM co CHuMM 2.04.01-85.

Bakun-akkymyngaropsl, yctaHasnusaemsle B LITT1 xunbix pakoHOB, JOMKHbI
paccunTbIBaTbCsl Ha BblpaBHMBAHME CYTOYHOro rpadwmka pacxoga BoAbl 3a
CyTKM Hawmbonbliero BogonoTpebnenus. Mpu 3ToM BMecTUMOCTb GakoB-
aKKyMynsiTOPOB PEKOMEHAYETCSl MPUHMMaTb MCXo4s M3 YCMOBUIA pacyeTa
NpPON3BOAMTENLHOCTM BOAONOAOrpeBaTenen no cpeaHemMy NnoToKy TENNOThI Ha
ropsiyee BogocHabxeHwue.

BmecTtumocTtb ©aKoB-akKyMynsTopos, yCTaHaBnMBaeMbIxX Ha
NPOMBILWMEHHbIX WM CEIbCKOXO3AWCTBEHHbLIX  MPeanpuaTusiX,  LOIDKHa
NpYHUMaTLCA B COOTBETCTBMM € TpeboBaHmamn CHulM 2.04.01-85.

Bakun-akkymynatopel, paboTawwme nog AaeneHnem Boiwe 0,07 Mla,
OOMKHbI COOTBETCTBOBaThL TpeboBaHuaM «[paBun ycTponcTBa u 6e3onacHom
3KcnnyaTaumm cocyaoB, paboTarowmx nog gaeneHmem» focroptexHagaopa.

4.23 B 3aKpbITbiX cucTeMax cbopa, oxnaxaeHusi 1 Bo3BpaTa KoHAeHcaTa
OOIMKHbI NPUHUMATBCA Gaku, KOHCTPYKLMSA KOTOPbIX paccuutaHa Ha pabouee
naenexne ot 0,015 go 0,3 MIa, a B OTKpPbITbIX CUCTEMAX — Ha aTMocdepHoe
AaBneHue (nod Hanwve).

4.24 Pabouyo BMECTUMOCTb M Yncrno cbopHbix 6akoB koHOeHcaTa cnegyet
NpUMHUMATb B COOTBETCTBUM C TpeGoBaHusmu pasa. 3 CHulM 2.04.07-86".

4.25 KoHpeHcaTHble 6aku JOMKHbI ObITh UMNMHAPUYECKON hopMbI.

MpumMeHeHne nNpsMOyronbHbIX OakoB [OMNycKaeTcs TOMbKO ANsi OTCTOS
KOHAEHcaTa Mpu YCrnoBUW HEBO3MOXHOCTWU MNOSBNEHUA B 0ake M3ObITOYHOro
OaBneHuns.

4.26 [JHuwa KoHOEeHcaTHbIX GakoB, Kak MpaBwuio, OOSMKHbI NMPUHUMATLCS
chepuyeckor copmbl. [lonyckaeTcs NpUMEHEHUEe OHWULL 3NNUNTUYECKON 1
KOHMYeCKon cbopM, NpU 3TOM HEOTOOPTOBAHHbIE KOHMYECKME OHMLLA AOMKHbI
UMEeTb OB LieHTpanbHbI yron He bonee 45 °.

427 B «koHaeHcaTHbix 6akax [OrmkeH npegycMaTpuBaTbCs  MHOK
anameTpom B cBeTy He meHee 0,6 M.

4.28 KoHpgeHcaTHble ©akm [OMkHbI ObiTb 060pyAOBaHbl MOCTOSHHBLIMU
NIECTHMLAMUN CHapyXu, a npu BbicoTe Gaka Gonee 1,5 M— Takke n BHYTpU
Oaka.

4.29 KonpgeHcaTHble Oaku [OSKHbI OblTb 06OPYAOBaHbl: yKasaTensmu
YPOBHS1, NPeAOXPaHUTENbHBIMU YCTPONCTBAMU OT MOBLILLEHHOTO AABMEHUS U,
npu HeobxoaUMOCTH, LWITYLiepaMy C KpaHaMu 1 XONoAUNbHUKaMK ans otéopa
npo0.

B kauyecTBe npenoxpaHUTENbHbLIX YCTPOWCTB B 6Gakax [AOSMKHbI, Kak
npaBumno, MNPUMEHATBCS NPeAOXpPaHUTENbHbIE  KranaHbl;, rMapo3aTBopbI
pekomMeHayeTCst NPUMEHATb Npu paboyem aasneHum B 6ake He Gonee 15 kla.

[nsa 6akos, paboTatomx nog Hanue, NpeaoxXpaHUTENbHbIE YCTPONCTBA He
npeagycmartpuaroTcs; 3TM 6aknm AomkHbl ObITb 060pYAOBaHbI WTYLEPOM Anis
coobuleHna ¢ aTmocdepont 6e3 yCTaHOBKM Ha HEM 3anopHOW apmaTypbl,
YCIOBHbIE NPOXOAbI 3TUX LUTYLLEPOB creayeT npuHMMaTh no tabn. 1.

4.30 lMogBog KoHOoeHcaTa B 6Gaku [OMMKEeH NpegycMaTpuBaTbCsl HMKe
HWXXHEro YpOBHSA KOHOEHcaTa.

4.31 Pa3HOCTb OTMETOK MeXOy HWKHMM YPOBHEM KOHAeHcaTa B Oake u
OCb0 HACOCOB Ans Mepekayku KoHaeHcaTa u3 6aka gomkHa ObiTb JAocTaTou-
HOW, 4TODObI ObecnevymBanocb HeBCKUMaHWE KOoHAeHcaTa BO BcacblBaloOLEM
natpybke Hacoca, HO He meHee 0,5 m.

4.32 HapyxHast 1 BHYTPEHHSAS! NOBEPXHOCTM KOHAEHCATHbIX 6aKoB AOMKHbI
MMETb aHTUKOPPO3NOHHOE NMOKPbITUE



4.33 lNpwn ycTaHOBKe pacmpuTenbHbiXx 6akoB nx oobem Vg, M3, cnegyet
onpefensTb No oopmyne

V, = 0.5vxGk (10)
roe v — ypernbHbin obbem napa B 3aBUCMMOCTW OT AaBlieHUA B 6a|<e,
M3/KF; X — MacCOBO€ nMnapocoaepXaHne KoHaeHcaTa B O0NAX eOuHUlbl,
onpegernsiemoe no gopmyrne
k.
X=——",; (11)
I,

BMeCTMMOCTb KOHAEHCATHbIX 1123 5 10 | 15;20 | 25 | 40;50 | 60 | 75 | 100:125 150; 200
6Gakos, M°
YCrnoBHbIN anameTp wryuepa, mm| 50 | 70 80 |100| 125 [150| 200 [250|300 350 400

i1, i>—yOenbHoe TennocodepXaHne KOHAeHcaTa COOTBETCTBEHHO Mpu
AaBneHuy napa nepep KOHOEHCATOOTBOAYMKOM W B paclumpuTensHoM Gake
(3HTanbnMsa BoAbl HA NMHUW HaCbILWEHNSs), KIDK/KT;

r, — yAenbHas ckpbiTas Tennota napoobpasoBaHUs MpW AaBleHun 8
pacwmputensHoM 6ake, KIK/Kr;

G— pacyeTHbIN pacxof KoHaeHcaTa, T/4,

K — KO3(PUUMEHT, y4nTbIBAIOWUIA HanuMume nponeTHoro napa, KoTopbin
gonyckaeTtcst npyuHuMaTh paBHbiM 1,02—1,05.

4.34 PacwuputenbHble 6akyn AOMKHbI ObITb LMANHAPUYECKON hOopMbI; A4S
0akoB C BHYTPEHHUM AvameTpoM kopnyca Ao 500 MM AOMmKHblI NPUHMMATLCA
Nrockne NpvMBapHble UK aNAMNTUYeCcKMe AHMLWa, a npu gnameTpe 6onee 500
MM — 3MNUMNTUYECKMNE.

4.35 PacwuputenbHbie 6aku [OJTXKHBbI ObITb obopynoBaHbl
npefoxpaHnTenbHbIMY KrnanaHamu.

4.36 pAseBnKM B TENMOBLIX MyHKTax creayeT npeaycmaTpueaTs,;

Ha nogawowem TpybonpoBode nMpu BBOAE B TEMMOBOM  NYHKT
HenocpeaCcTBEHHO Nocre NepPBOK 3anopHON apMaTypbl;

Ha obpaTHoMm TpybonpoBode nepen perynupylwuMy YyCTPONCTBaMM,
Hacocamu, npubopamu ydeTa pacxoda BOAbl U TEMSOBbIX NMOTOKOB — He
6ornee ogHoro.

4.37 Tlepen MexaHUYeCKMMM BOAOCYHETYMKAMM W  MracTUHYaTbIMU
BogonogorpesatensMm no xoA4y BOAbl CriedyeT yCTaHaBnMBaTb ceTyaTble
eppoMarHUTHbIE PUNBTPEI.

TPYBOMPOBOAbI U APMATYPA

4.38 TpybonpoBogbl B npegenax TEMnoBbIX MYHKTOB  AOMXKHbI
npegycmaTpmuBaTtbCsi M3 CTanbHbIX TpyG B COOTBETCTBUM C TpebGoBaHUSIMM
CHwuM 2.04.07-86" 1 CHwuIM 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHsieTcss paencteue «[lpasun
ycTponcTBa n 6GesonacHol akcnnyatauum TpybonpoBodoB napa WM ropsyen
BoAbI» [ocropTtexHaasopa, AOMKHbl YAOBMETBOPATb Takke TpeboBaHMAM 3TUX
MpaBun.

TpyObl, pekomeHayeMble Ans NIPUMEHEHUs], NpuBeAeHbl B npun. 11.

Kpome Toro, ans ceten ropsiyero BogocHabxeHust B 3aKpbITbIX CUCTEMaXx
TennocHabXeHns cnedyeT NPUMEHSITb OLMHKOBaHHble Tpyobl no FOCT 3262,
TY 14-3-482, TY 14-3-1428 n gpyrve C TOMNLIMHOW LIMHKOBOIO MOKPLITUSA He
MeHee 30 MKM wvnM 3ManuMpoBaHHble, a TaKke HemeTannuyeckue Tpyobl,
yOOBReTBOpsoLLME CaHUTapHbIM TpeboBaHUSAM.

[nsa ceten ropsyero BoOAOCHaOXEHNs1 OTKPbITLIX CUCTEM TeNnnocHabXeHns
A0nycKaeTcs NPUMEHSATb HEOLMHKOBaHHbIE TPYyObl.

4.39 PacnonoxeHue u KpensneHuve TpybonpoBOOOB BHYTPWU TEMIOBOro
NyHKTa He [OIMKHbl NPensTcTBOBaTb CBOOOAHOMY MEPEMELLEHUIO IKCMIY-
aTaLMOHHOro NepcoHana v NoAbLEMHO-TPAHCMOPTHbLIX YCTPONCTB.

4.40 [Ona TpybonpoBOOOB YCMOBHbIM .AMameTpoM 25 MM u 6onee B
TENMOBbIX MyHKTAX PEKOMEeHOYeTCs MPUMEHNATb U3genus U1 - getanu
TpybonpoBodoB, onopbl UM NoABeckn TpybonpoBoaoB, a Takke 0Oaku



paclwmpuTenbHble U KOHAEHcaTHble No paboymm yepTexam, paspaboTaHHbIM
OHEeproMOHTaXNPOEKTOM AnA  TennoBbIX CeTel C napameTpamu Ten-
noHocuTens:

Py <2,5MlMa, t < 200 °C—pns Boabl;

Py < 4,0 MlMa, t < 425 °C — ang napa.

MepeyeHb BbIMYCKOB TUMOBOW OOKYMEHTALUMU HA KOHCTPYKLUMW, U3OENUs 1
y3nbl 34aHuin 1 coopyxeHun cepumn 45.903-13 «Mspenus n pgetanu Tpybo-
NPOBOAOB TEMMoBbIX ceTel. Paboune yepTexu» npuBeaeH B npun. 12.

4.41 [Ina koMnNeHcauum TennoBbIX yArMHEHW TpybonpoBOAOB B TEMMOBbIX
NyHKTax peKkoMeHAyeTCs WCMonb30BaTh YrNbl NOBOPOTOB TpybonpoBoaoB
(camokomneHcauusl). YcTaHoBKy Ha TpybonpoBogax [1-06pasHbIX, NMH30BbLIX,
CUNbGOHHBIX, CarbHUKOBbLIX KOMMEHCATOPOB criegyeT npeaycMmaTpuBaTb Mpu
HEBO3MOXHOCTH KOMMNeHcauuMm  TennoBbIX  YANMHEHWA  3a  cyer
CaMOKOMMEeHcaLun.

4.42 3anopHasi apmaTtypa npegycMaTpvBaeTCsA: Ha BCEX MOAAOLNX U
obpaTtHbIXx TpybonpoBodax TENnoBbIX CEeTEW Ha BBOAE W BbIBOAE UX U3 Ten-
NOBbIX MYHKTOB:

Ha BcacbIBaloLLEM M HarHeTaTenbHOM NaTpybkax Kaaoro Hacoca;

Ha NOABOASALLMX " OTBOAALLNX Tpybonposogax Kaxkgoro
BoAonogorpesartens.

B ocTanbHbIX crny4asix Heo6XO0AMMOCTb YCTaHOBKW 3amnopHOW apmaTypbl
onpeaenseTcs NpoekTtom. Mpu 3TOM 4YMCNO 3anopHOW apmaTypbl Ha Tpybo-
npoBodax [AO/MKHO OblTb MUHMMAaNbHO HeobxogumbiM, obecnevmBaloLLMM
HadexXHyl n 0Oe3aBapuiiHyto paboTy. YcTaHOBKa OyGnvpytowien 3amnopHown
apmaTtypbl AonyckaeTcs npy 060CHOBaHWN.

4.43 Ha BBoge Tennosbix ceten B LTI gomkHa npuMeHATbLCA cTanbHas
3anopHasi apmaTypa, a Ha BbiBoge u3 LITI gonyckaetcsi npegycmaTtpuBath
apMaTypy 13 KOBKOTO UM BbICOKOMPOYHOIO YyryHa.

3anopHyto apmatypy Ha BBoge B UTIT ¢ cymmapHOM TENNOBOW HarpysKomn
Ha oTonneHue n BeHTunaumio 0,2 MBT 1 Gonee pekomeHayeTcs NPUMEHATb
CTanbHyto.

B npepenax TennoBbIX NyHKTOB AOMNyCKaeTCca nNpedycMaTpyBaTtb apmartypy
13 KOBKOrO, BbICOKO-NPOYHOro 1 CEPOro YyryHa B COOTBETCTBUM € «[TpaBunamm
ycTponcTBa u GesonacHon akcnnyaTaumm TpybonpoBoOoB napa M ropsiyen
BoAbl» FocroptexHagsopa (npun. 13).

Ha cnyckHbIX, NpodyBOYHbIX W [OPEHaXHbIX YCTPOWCTBAX MPUMEHSITb
apmaTypy 13 Ceporo 4YyryHa He JonyckaeTcs.

Mpn ycTaHOBKe 4yryHHOW apmartypbl B TEMMOBbIX MyHKTaX [AOIbKHA
npegycmaTpuBaTbCsl 3alLuTa ee OT HanpshkeHui narmba. B TennoBbix nyHKTax
OOnycKaeTcs Takke NpUMEHEHUE apMaTypbl U3 NaTyHWU U BPOH3bI.

4.44 TlpuvHumaTb 3anopHyl apMaTtypy B KadecTBe perynupylowen He
AonyckaeTcs.

4.45 He ponyckaeTcs pasMelleHne apmaTypbl, APEeHaXHbIX YCTPOWCTB,
dnaHueBbIX N pe3bb0BbIX COEANHEHUA B MecTax Npoknagkn Tpybonposoaos
Haz ABEPHBIMW 1 OKOHHBIMM MPOEMamMu, a Takke Hag BOpOoTaMu.

4.46 B nogsemHbix otaenbHo croswmx LTI gomkHa npegycmaTpmBaTthes
Ha BBOoAe TPybONpoBOOOB TEMMOBOW CETM 3anopHas apMaTtypa C 3nekTponpu-
BOAOM HE3aBMCMMO OT AnameTpa Tpybonposoaa.

4.47 TpepoxpaHuTenbHble YCTPOMCTBA AOIMKHbI ObITb paccyuTaHbl U
OTpEerynupoBaHbl Tak 4YToObl AaBMneHVe B 3alUWLLEHHOM 3feMeHTe He NpeBbl-
wano pacyeTHoe 6onee Yyem Ha 10%, a npu pacyeTHom gasneHun go 0,5 MlMa
— He Oonee yem Ha 0,05 Mna. PacdeT nponyckHOM CrnocobHocTn npe-
O0XpaHUTENbHbIX YCTPONCTB AOMKEH nNponssoantbcsa cornacHo NOCT 24570.

4.48 Otbop TenmnoHocuTens OT naTpybka, Ha KOTOPOM YCTaHOBMEHO
npefoxpaHuTenbHoOe YCTPOMCTBO, He [omnyckaeTcs YCTaHoBKa 3anopHOM
apmaTypbl  HEMOCPEACTBEHHO Y MpeAOXpPaHUTENbHbIX — YCTPOWCTB  He
JonyckaeTcsi.

MpepoxpaHutenbHble KnanaHbl OOIDKHbI UMeTb oTBOASILUME
TpybonpoBoabl, NpeaoxpaHstoLLmne obcnyXmMBatoLLMin NepcoHan oT 0XO0roB npu
cpabatbiBaHUM KnanaHoB. OTW TpyGonpoBoAbl AOMKHbLI ObiTh 3aluLLEHbI OT
3amMep3aHnsa 1 06opyaoBaHbl ApeHaxaMun ANs CNBa CKannmBaloLLErocs B HUX
KOHAeHcaTa. YCTaHOBKa 3amnopHbIX OPraHoB Ha HUX He AoMnycKaeTcs.



4.49 [1ns NnpOMbIBKM N OMOPOXHEHUS CUCTEM NOTPeBNeHNa TENNOTbI Ha NX
o6paTHbIX TpybonpoBoAax 4O 3anopHOW apMaTypbl (MO XoA4y TENSIOHOCUTENS)
npegycmaTpuBaeTCsl yCTaHOBKa LUTyLlepa C 3anopHOW apmatypou. Ouametp
WwITyuepa cnegyeT onpefensTb pacyeToM B 3aBMCUMMOCTM OT BMECTMMOCTM U
HeobX0AMMOro BpEMEHUN OMOPOXHEHUS CUCTEM.

450 Ha TpybonpoBogax cneayeT npegycmatpuBatb — YCTPOWCTBO
LUTYLIEpOB C 3arnopHOW apmaTypon

B BbICLUMX TOYKax Bcex TpybonpoBOAOB — YCMNOBHbIM AMAMETPOM He
MeHee 15 MM Ons Bbinycka BO3ayxa (BO3AYLUHWUKK),

B HM3WMX TOYkax TpybompoBOAOB BOAbI M KOHAEHcaTa, a Tawkke Ha
KOnneKkTopax — YCrOBHbIM AMaMeTpOM He MeHee 25 MM Ans cnycka oAbl
(CnyCKHUKN).

4.51 B TennoBbIX NMyHKTax He OOMyckaeTcs npedycMmaTtpuBaTb MyCKOBble
nepemMbluk/ Mexay nofjawwum u obpaTHbiM TpybGonpoBogamu TenmoBbIX
ceTen.

4.52 MNpepnycmaTpuBaTe 06BOAHbIE TPYOGOMPOBOAbLI ArS1 HACOCOB (Kpome
NOAKaYMBaloOLWLMX), 3NEBATOPOB, PErynuMpyloLWmnX KrnanaHoB, rPS3eBUKOB U
npnbopoB ANs ydeTa TENNoBbIX NOTOKOB U pacxoda BOAbI HE A0MNyCKaeTcs.

4.53 Ha naponpoBofe A0MmkHbI NpegycMaTpuBaTbCst NycKoBble (NpsiMble)
NOCTOSIHHbIE (Yepe3 KOHAEHCATOOTBOAYMK) ApPEHaXu B COOTBETCTBUM C
TpeboBaHuamu pasg. 9 CHull 2. 04. 07-86*.

MyckoBble ApeHaxu AOMKHbI yCTaHaBNNBATbLCS:

nepes 3anopHon apmaTypoi Ha BBOAE NaponpoBoAa B TEMMOBOW NYHKT;

Ha pacnpefenuTenbHOM KOMMEeKTope;

nocrie 3anopHon apMaTypbl Ha OTBETBIIEHMSAX MApONpPOBOAOB MPU YKITOHE
OTBETBINEHUSI B CTOPOHY 3aropHOW apmaTypbl (B HWKHMX TOYKax Mapo-
nposoaa).

MocTosiHHbIE ApeHaxXW [OIMKHbl YCTAHABMUBATBLCA B HWKHUX TOYKax
naponpoBoaa.

4.54 Tlpn npoekTvpoBaHMM cuctem cbopa KoHAeHcaTa Heobxoanmo
YyYnUTbIBaTb BO3MOXHOCTb MOMagaHus B 3TWM CUCTEMbl NPOMNETHOro napa B
Konnyectee 2—5 % obbema BO3BpaLLaeMOro KoHaeHcaTa.

4.55 VYcrtponctBa [gna oTBoAA  KOHAEHcaTa W3 NapoBOASHbIX
Bogonogorpesarenel (KOH4EHCAaTOOTBOAUYMKA UMW PerynsaTopbl nepenvea —
no n. 4.6) n naponpoBoAoB (KOHAEHCATOOTBOAYMKM — MO M. 4.53) AOMmKHbI
pasmMeLlaTbCsl Hke Todyek OTbopa KOHOEeHcaTa W COEAMHSITBCA C HUMM
BEPTMKAmNbHLIMA WM FOPU3OHTANbHbIMW TpyOOMpoBOAaMU C YKIMOHOM He
meHee 0,1 B CTOPOHY ycTpoicTBa Ans otbopa KoHaeHcaTa.

4.56 Perynatopbl nepenveBa W KOHOEHCATOOTBOAYMKW OOSDKHbI UMETb
o6BoaHble TpybonpoBoakl, obecrneyvmBaroLme BO3MOXHOCTb cOpoca KOHOEH-
carta NoOMMMO 3TUX YCTPOWCTB.

B cnyyasix korga nmeetca npoTuBogaeneHne B Tpybonposoaax anga cbopa
KOHAeHcaTa, AofkHa nNpedycMaTpuMBaThCs yCTaHoBKa obpaTHOro knanaHa Ha
KOHAEeHcaTonpoBoge nocre obeogHoro Tpybonpoeoga. O6paTHbIA KnanaH
OOIKeH ObITb YyCTaHOBMEH Ha 06BOOHOM TPyOOMNPOBOAE, ECNN B KOHCTPYKLMMK
KOHOEHCaTOOTBOAYMKA NPpeayCcMOTpeH obpaTHbIN KnanaH.

4.57 Mpwu BbIGOpPE KOHAEHCATOOTBOAUMKOB CrieAyeT NpuHUMaTh:

pacxon KoHAeHcaTa Mocrne napoBOAsiHbIX Bogonogorpesatene —
paBHbIM MakcumanbHOMy pacxody napa ¢ koadpdwuumeHtom 1,2, a ans
OpPeHaxa MnaponpoBOAOB —  paBHbIM  MaKCMMaribHOMYy  KONUYecTBY
KOHOEHCUPYIOLLErocss napa Ha [JpeHupyemMoM YydacTke naponpoBoga C
Ko puLmneHToM 2;

naBneHue B TpybonpoBogde nepen KoHAeHcaTooTBoayunkom P4, MMa, —
paBHbiM 0,95 faBneHus napa nepen BOOOMOAOrpeBaTefnieM UMM paBHbIM
OaBleHUo Napa B TOUKe ApeHaxka naponpoBoaa;

JaBneHne B TpybonpoBOAe nocne KoHaeHcatooTsogyuka P, Mna, —

onpeaensietca no oopmyne
P,=aP, (12)

roe a — KO3(h(PUUMEHT, Yy4MTbIBAOWMIN NOTEpP [aBfneHus B
KOHAEHCATOOTBOAYMKE U MPU OTCYTCTBUWN OaHHbLIX NMPUHUMaeMbli paBHbiM 0,6.
Mpn cBOGOAHOM CrMBe KOHAEHcaTa AaBrieHue Ha Bbixoge U3 TpybonpoBoaa



P,, npuHnmaeTcsa pasHbiMm 0,01 MlMa, a npu cnuee B OTKPbITbIA 6aK — paBHbIM
0,02 Mna.

4.58 ObpaTHble KnamnaHbl, KPOMe CryyYaeB, ykasaHHbiXx B nn. 3.5 n 4.56,
npeaycMaTpyBaloTCs:

a) Ha UMpPKYNSLUMOHHOM TPYGONpPOBOAE CUCTEMbI FOpPsSYEro BOAOCHaGXeHWs!
nepen NpucoeauMHeHWEM ero k oGpaTHoOMy TpyGonpoBoAy TEMNOBbLIX CeTel B
OTKPbITbIX CUCTEMAaxX TEeMnocHaGXeHns WnM K BOAOMOAOrpeBaTensiM B
3aKPbITbIX CUCTEMAX TEMNMNOCHABXEHWS;

6) Ha TpybonpoBoge XOnogHOW BOAbI Nepen BOAOMNOAOrpeBaTensMu
CUCTeMbl ropsiyero BoaocHabeHns 3a BogomMepamu no XoAy BoAbl;

B) Ha OTBEeTBNeHUM OT obpaTHoro TpybonpoBoda TEMMOBOW CeTU nepep,
perynaTopom CMeLLEHNs B OTKPbITOW CUCTEME TennocHabXeHns;

r) Ha TpybonpoBOAEe MNEPEMbIYKM Mexay nogarlowmum u  obpaTHbIM
TpybonpoBoAaMu CUCTEM OTOMIIEHUS UMW BEHTUMSILMM MPU YCTAHOBKE CMe-
CUTENbHBIX WM KOPPEKTMPYIOLLMX HACOCOB Ha nojarwlieM unu obpaTHoM
TpyOonpoBoae 3TUX CUCTEM;

[) Ha HarHeTatenbHOM naTpybke Kaxaoro Hacoca A0 3afBWDKKU Mpu
ycTaHoBke Gonee oHOro Hacoca;

€) Ha obBogHOM TpyOONpoBOAE Y NOAKAYMBAOLLMX HACOCOB;

) Ha noanMTO4MHOM TPYGOMPOBOAE CUCTEMbI OTOMMEHWUSI MPU OTCYTCTBUM
Ha HeMm Hacoca.

He cnepyer npegycmatpuBaTe oOpaTHble KnanaHbl, ayonvpyoume
obpaTHble KnanaHbl, ycTaHaBN1BaeMble 3a Hacocamu.

4.59 lnameTp Tpyb rugposaTBopa, MM, crnedyeT onpeaensTb Npy yCroBuu
cBoboaHOro cnunea KoHAaeHcaTa no opmyrne

d=25JG (13)
roe G— pacyeTHbIN pacxod KoHdeHcaTa, T/4.
BbicoTa 3alnTHOro cTtonba KOHOeHCaTa B Trnapo3atBope AOoJhKHa
npuHMMaTbCA B 3aBUCMMOCTM OT [daBlieHUA B KOHOEHCaTHOM 6aKe,
Bogonoaorpesartene nnn pacwmputTeribHoMm 6ake no tabn. 2.

Tabnuua 2
[Nasnenune, MlMa BbicoTa cTonb6a koHaeHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 5,5

4.60 [lnowagb nonepeyHOro ceyeHus Kopryca pacnpeaenuTerbHoro
KomnnekTopa NpuHMMaeTCsl He MeHee CyMMbI NoLafen nonepeyHbIX CeYEHNI,
oTBOAAWMX TpybonpoBoaos, a cOOpPHOro Konnekropa — nnowagen ceyveHun
NoABOAALLMX TPYOONPOBOAOB.

4.61 na konnektopoB anameTpom 6onee 500 MM NpMMEHEHME MIOCKNX
HaKnagHbIX NPUBAPHbIX 3arnyLlek He A0MNyCcKaeTCs, OOMKHbI MPUMEHATLCS 3a-
FNYLLKW NAOCKMEe NpUBapHble ¢ pebpamu nnm annunTuyeckue.

4.62 HwxHsAsi Bpe3ka OTBOAALIMX W MNOABOAALMX TpybonpoBodoOB B
KOMNMEKTOP He PEKOMEHYeTCS.

Bpesku nogsoasuiero Tpybonposoaa pacnpenenuTenbHOro Konnektopa u
oTBOASLLEro TpybonpoBoga cO60pPHOro KonnekTopa crnegyeT npegycmatpueath
OKOS0 HEMOABWXKHOM OMNOpbI.

4.63 Konnektop ycraHaBnmBaeTcsi ¢ yknoHoMm 0,002 B CTOpOHY CnycKHOro
wTyuepa.

4.64 [lpepoxpaHuTenbHblE  KNamaHbl Ha  KOMnekTopax  cregyeT
npegycmatpuBatb B COOTBETCTBUM C TpeboBaHusiMu «[1paBun ycTponcTea u
Oe3onacHoi aKcnnyaTauuMu cocydoB, paboTalwmx nog  OaBreHueM»
locropTexHaasopa npy YCNOBHOM Npoxofe kornnektopoB Gonee 150 mm u B
cootBeTcTBMU C «[lpaBunamm GesonacHol akcnnyaTauum TpyGonpoBoaoB
napa u ropsiyen soabl» ocroptexHagsopa npu ycrnosHom npoxode 150 Mm u
MeHee.



TENNOBAA U3ondauua

4.65 [ns TpybonpoBodos, apmaTtypbl, 06opygoBaHus M naHUeBbIX
COeMHEHUI OOMKHA NpegycMaTpuBaTbCcs TEMMOBas M3onaums, obecnevmsa-
Iowas Temnepatypy Ha MOBEPXHOCTU TEMMOU3ONSLMOHHON KOHCTPYKLWM,
pacnonoxeHHol e paboyel nnm obenyxnBaemMoi 30He NOMeLLEeHUs, ons Ten-
noHocutenen c TemnepaTypon Bbiwe 100 °C—He 6Gonee 45 °C, a c
Temnepatypon Hmxke 100 °C—He Gonee 35 °C (npu Temnepatype BO3gyxa
nometyeHns 25 °C).

Mpn  NpoekTMpoBaHWM  TennoBOWM  M3onsauMn  obopyooBaHMA U
TpybONpOBOAOB TEMMOBBLIX MYHKTOB OOMKHbI BbINOMHATLCS TpeboBaHua CHull
2. 04. 14-88 «TennoBas u3onsums obopygoBaHus U TpyOOMPOBOAOBY», a
Takke TpeboBaHUS K TEMMOBOW M30NSAUMM, COAepXalmecs B APYrux
AENCTBYHOLLMX HOPMATUBHBIX JOKYMEHTaXx.

4.66 Martepunanbsl M wn3genus NS TENSIOM3ONSAUMOHHBIX KOHCTPYKLMIA
TpybonpoBoaoB, apmaTtypbl 1 060pyAOBaHUSI TEMNMOBbLIX MYHKTOB, BCTPOEHHbIX
B Xunble M OOLECTBEHHbIE 3[4aHWs, OOMKHbI MPUHMMATLCS Heroptoune. B
KayecTBe YHUMUUMPOBAHHBLIX MOTYT MNPUMEHATLCS  TEMNSOM3OMSLUOHHbIE
KOHCTPYKUMM MO  «TUMNOBLIM MPOEKTHbIM  PELUEHUSIM MO NPUMEHEHUI0
TENNOU30MALMOHHBIX KOHCTPYKUMI Ana TpybonpoBogoB M 06opyaoBaHus
TENNOBbIX 3MEKTPOCTaHUMny (npun. 14).

o Hayana BbINOMIHEHMSA MPOEKTHOMW [OKYMEHTaUuW Mo TEnnoBon
M30MAUMM ONs KOHKPEeTHOro obbekTa Mo OCHOBHOMY BapuaHTy TWMNOBbIX
TEeNnou3onsUMOHHbIX KOHCTPYKUMIA pPEeKOMEHAyeTCsl cornacoBaTb MOCTaBKy
NpUMEHSIEMbIX martepuanos c opraHusauuen, BbIMOJTHSOLLEN
TennousonsuMoHHble paboTbl.

4.67 TonwuHa OCHOBHOIO TEMNOM30MAUMOHHOrO Crosi Ans apMaTtypbl U
naHueBbIX COEAMHEHWUIA NMPUHMMAETCS PaBHOMW TOJLLIMHE OCHOBHOrO TEMmno-
M30MSLUMOHHOIO crnosi Tpy6onpoBoAa, Ha KOTOPOM OHM YCTaHOBIEHbI.

MpumeHsATL acbeCcToLEMEHTHYIO LUTYKATYpKy B Ka4ecTBe MOKPOBHOMO Crosi
TENMOU30NSALUMOHHBIX KOHCTPYKLUMIA C MOCMNeAyIoLUen OKpackoh MacrsiHon
Kpackon aonyckaeTcs Tonbko Ans Hebonblimx o6bemoB paborT.

4.68 B 3aBMCMMOCTM OT HasHa4veHus Tpybonposoaa v napameTpoB cpeabl
NoBEepXHOCTb TpybonpoBoda [oOMkHa ObiTb OKpalleHa B COOTBETCTBYHOLLMM
UBEeT U MMETb MapKMPOBOYHbIE HAAMUCKU B COOTBETCTBUM C TpebGoBaHUSIMM
«[lMpaBnn ycTporicTBa u GesonacHow akcniyatauumn TpybonpoBoaoB napa u
ropsiyen soapl» [focroptexHagsopa.

Okpacka, ycnoBHble 0003HayeHusi, pa3mepbl OyKB U pacrornoxeHue
Hagnuce OOmKHbl  cooTBeTcTBoBatb [OCT  14202. [MnactuH4aTtble
TennoobMeHHVKM crielyeT OKkpaluMBaTh TENNOCTOMKOW IManbHo.

5 BOOONOArOTOBKA

5.1 [Ina 3awuTbl OT KOpPPO3MM M HakuneobpasoBaHus TpybonpoBogoB
obopynoBaHMs  LEHTPanM30BaHHbIX CUCTEM ropsidero  BOAOCHAOXeHMs,
NPUCOEANHSIEMbIX K TENIOBLIM CETSIM MO 3aKPbITOM CUCTEME TEMNOoCHabXeHNst
(4epe3 BogonogorpeBatenu), B TEMNMOBbIX MyHKTaX npegycmatpuBaeTcs npu
HeobxogmmocTn obpaboTka BOAbI.

3awmTty TpybONpOBOAOB ropsvero BOAOCHAOXEHUS OT BHYTPEHHeEW
KOppOo3uun criefyeT OCyLLEeCTBNSATL TaKXKe NyTeM UCNOMNb30BaHNsA TPy C 3alumT-
HbIMW  MOKPLITUAMW,  MPEUMYLLECTBEHHO  3ManvMpOBaHHbIMKU,  KOTOpblE
obecneumBaloT camyl BbICOKYID 3ddekTMBHOCTb. OLMHKOBaHHbIE TPYObI
OOIMKHbI NPUMEHATLCSA Bonee orpaHNYeHHo, B 3aBUCUMOCTU OT KOPPO3UOHHBIX
nokasatene BOAOMNPOBOAHOM HarpeTon BOAbl WM B COYETAHUM C
NPOTUBOKOPPO3NOHHOW 00paboTKoM 8 TEenmnoBbiX MNyHKTax. BHyTpeHHo
pa3BoaKy Tpyb cucTem ropsiyero BogOCHabXeHUs OT CTOSIKOB K MOTpebuTensam
pekoMeHAyeTCs OCyLeCTBMAATbe TEPMOCTOMKMMU TpybGamy M3 MNOnMMepHbIX
maTepuarnos.

5.2 O6paboTKky BoAbl crnegyeT npegycMmatpuBaTb B 3aBMCMMOCTM OT
KayecTBa BOAbl, NOJaBaeMoON W3 cCeTel XO3AWCTBEHHO-MUTLEBOrO BOAOMPO-
BoAa, maTepuana Tpyb u obopyaoBaHWsi CUCTEM ropsiiero BOAOCHaGXeHwus,



MPUHATBIX B NPOEKTe, a Takke pesynbTaToB TEeXHWUKO-9KOHOMMUYecKux 06oc-
HOBaHWUW.

5.3 KauecTtBO BOAbI, MOCTYNaLWEN B CUCTEMY FrOpsSiYero BogoCHabXeHUs,
OOIMKHO yOoBneTBopsATb TpeboBaHuam FTOCT 2674.

MpoTMBOKOPPO3MOHHAsAs M MpPOTMBOHakuNHasi  obpaboTka  BoAwl,
nogaBaemMon noTpebuTensam He AOIMKHA yxydllaTb ee KauyecTBo, yka3aHHoe B
FOCT 2874.

5.4 PeareHTbl U MaTepuanbl, NpuMeHsiemble Ans obpaboTku BoAbl,
MMeIoLLMe HENOCPEACTBEHHbIN KOHTAKT C BOOOW, MOCTynawollen B CUCTEMY
ropsiiero BO4OCHabXeHus, OOMKHbI ObiTb paspelleHsl MuHagpasom Poccun
ANsi UICMONb30BaHUA B NPaKTUKe X03ANCTBEHHO-MUTLEBOr0 BOAOCHabXeHus.

5.5 Cnoco6 o6paboTkn Boabl crieqyeT BbibnpaTb B COOTBETCTBUM C NPWI.
15.

Mpn wucxogHoMm BOAEe C MOMOXWTENbHLIM  WHOEKCOM  HaCbIEeHUs,
KapOOHATHOWM XEeCTKOCTbIo He Bonee 4 Mr-aks/f, CyMMapHbIM COAepKaHMEM
xnopugoB u cynbcaTtoB He 6onee 50 mr/n, cogepxaHuem xenesa He Gonee
0,3 mr/n obpaboTky BOAbl B TENnoBbiXx MyHKTAx npegycmaTtpueBatb He
TpebyeTcs.

5.6 ObpaboTky Boabl B COOTBETCTBUU C TpeboBaHnsamu npun. 15 cnegyer,
Kak npasuno, npegycmatpusate B LTI, B UTIM gonyckaeTtcs npuMeHeHwe
MarHWTHOW, CUNMKaTHOM W ynbTpa3BykoBon 0O6paboTkm Bogbl. O6paboTKy
BOAbI criegyeT npegycmatpusaTtbh AN 3awwmTel TPy6ok Bogonodorpesatenen
ropsidero BOAOCHAGXeHMst OT KapboHaTHOro Hakvneobpas3oBaHWs NyTeM
NPUMEHEHNST MarHUTHOW UMK YNbTPa3ByKoOBON 06paboTKu.

5.7 O6eaxenesMBaHne BOAbl [AOMKHO  nNpedycmaTpuBathCcA B
OCBETNUTENbHbIX  unbTpax  (cnegyeT  Mcnonb3oBaTb  CTaHOAPTHblE
KaTUOHUTHbIE DUNBTPbI, 3arpy>kaemble Cynbdoyrnem).

Bopga, noctynawowas B ob6e3xenesuBawowme GUNbLTPbI,  AOMMKHA
cogepxatb He meHee 0,6 mr O, Ha 1 Mr [OByXBaneHTHOro >xenesa,
coaepxallerocs B Boge.

Mpu oTcyTcTBMM B BOode HEOOXOAMMOrO KONMMYeCcTBa Kucropoga criefyet
npoBOANTL aspauuio BoAdbl Nofdaveln cxatoro Bo3gyxa unu pgobaBneHnem
aTMOC(epHOro Bo3gyxa C MOMOLLbO 3JxekTopa B TpybonpoBog nepen
GunbTpoM [0 coaepxaHus kucnopoga He Gonee 0,9 mr 0, Ha 1 wmr
ABYXBarneHTHOro xenesa.

XapakTepucTukm UnbTPYIOLEro Crnos U TeXHOMorM4yeckne nokasatenu
OCBETNUTESNbHbLIX (PUNBLTPOB NPUBEAEHDLI B Npun. 16.

5.8 MarHutHyto 006paboTky BOAbl HaaneXMT  OCYLWeCTBNATb B
3MNEeKTPOMAarHWTHbIX annaparax Unu a annapartax ¢ MOCTOSIHHbIMW MarHUTamu.

5.9 Mpwn BbIGOPE 06€E3XKENE3NBAIOLLMX (PUMBTPOB M MarHUTHbLIX annapaToB
cnepyeT NpUHUMATh:

NPON3BOANTENBHOCTb — MO MakcHMarbHOMY YaCOBOMY pacxofy BoAbl Ha
ropsiuee BogocHabxeHue, T/y;

KOnu4ecTBo — no Tpebyemol Npon3BoanTENbLHOCTM 6e3 pe3epsa;

5.10 HanpspkeHHOCTb MarHUTHOro nonsi B paboyeM 3a3ope MarHUTHOrO
annaparta He AomkHa npesbiwaTb 159 - 10°% A/m.

B cnyyae npuvMeHeHWst 3NEeKTPOMarHWTHbIX annapaToB HeobxoanMo
npegycmaTpuBaTtb KOHTPOMb HAMNPSPKEHHOCTU MarHUTHOIO MOfsi MO cure Toka.

511 [Ona peaspaumm BOAbl  OOSMKHbI  NPUHMMATBCS  TepMUYEcKue
neaspatopbl no FOCT 16860, kak npaBuIio, CTPyMiHble BEPTUKalbHbIE.

[ns BakyymHOW Jeaspauun OOMNyckaeTcs WMCMofb30BaTb AeaspaTopbl CO
CTPYMHBbIMM TapenbyaTbiMU KOMOHKaMM MpU UCXOOHOW Boge C kapboHaTHOM
XKECTKOCTbI0 OT 2 A0 4 Mr-3kB/M UMM C KOMOHKaMU C Hacago4HbIMU
KepaMMyecknMm KomnbLamu npu Bode C KapOOHaTHOWM XKECTKOCTb A0 2 Mr-
9KB/N, MpY BOAE C KapOOHATHOWM >XECTKOCTb OT 4 A0 7 Mr-3KB/M OOMXKHbI
MCnonb3oBaTbCsl Aea’apaTopbl CO CTPYWHBIMU TapenbvyaTbiMU KOFOHKaMu B
co4eTaHun ¢ MarHMTHoM o6paboTkol BOAbl.

B atmocdepHbIx [fOeaspaTopax nNpu MCXoOHOW Boge C kapboHaTHOM
XKECTKOCTbIO 40 2 Mr-3KB/N [OMYyCKaeTCs MPUMEHSITb CTPYWHbIE TapenbyaTble
KOFOHKM.



5.12 lNpouns3BogMTeNbHOCTL Aeaspartopa, T/4, NPUHUMAETCs N0 CpeaHeEMY
pacxogy BOAbl Ha ropsiiee BogocHabxeHve. Yvcrno geaspaTtopoB [AOIMKHO
ObITb MUHUMarnbHbIM, 6e3 pesepBa.

5.13 PasmelleHne [easpaumMOHHbIX KOSIOHOK BHE MOMELeHUs Ha
OTKPbITOM BO3JyXe HE PEKOMEHOYeTCS.

5.14 MNpu geaspaunn BOAbl B Ka4eCcTBe AeaspauMoHHbIX GakoB crenyeT
npegycmatpuBatb 6e3HanopHble (OTKpbITble) Gaku-akkymynaTopbl. Ecnn
nocrnegHve TpebyloTCs B CUCTEME ropsiyero BOAOCHAOXeHMsl, yCTaHOBKa
[AeaspaTopHbix 6akoB HE pekoMeHayeTCsl.

5.15 B TennoBbix MyHKTax C [eadpaToOpHOM YCTaHOBKOW cnegyet
npegycmatpuBatb BO3MOXHOCTb MOJAyYuM BOAbl B CUCTEMY ropsiyero
BOAOCHabXeHUsi NOMUMO feaapaTopa.

5.16 BbICOTY yCTaHOBKM [€a3paTOPHOM KOMOHKM C OTKPbITbIM Gakom-
aKKyMynsTopoM criefyeT NpuMHUMaTh U3 ycroBusi, obecnevmBaroLLero nocTyn-
NeHne AeaspupoBaHHOW BOAbl CAMOTEKOM Ha KOMNMOHKU B 6ak npu HavBbICLLEM
ypoBHe BoAbl B Hake.

5.17 Bopa 13 geaspauMOHHOW KOMOHKM B Gak-akkymynsiTop nogaetcs B
HWXHIOK YacTb Oaka nog MWHMMAarbHbIN YpOBEHb BOAbl MO Tpybam ¢ oTBep-
ctuammu. OTBepcTuA pacnonaralTca BAOMb Tpybbl B rOpM3OHTarnbHON
NoOCKOCTU.

5.18 ObsA3aTenbHbIMM 3neMEeHTaMM BaKyyMHOro geaspartopa SBMstTCs
oxnaguTenb BbiMapa M ra3ooTcacbiBarollee YCTPOWCTBO AN OTBOAA HEKOH-
OEHCUPYIOLLIMXCS ra30B M NOAAEepXaHus Bakyyma B JeaspaTtope.

B kauyecTBe rasooTcacbiBaloLLEro ycTponucTBa cregyeTt npegycMmaTpvBaTh
BOAOCTPYMHbIE 3KEKTOPbI C Hacocamu 1 Gakom pabouen Boapl. Jonyckaetcs
BMECTO BOAOCTPYMHbIX 3KEKTOPOB C HACOCaMu NPUMEHATb BakyyM-HacoChI.

Yumcno HacoCoB U IXKEKTOPOB criegyeT npegycmaTpuBaTtb HE MeHee ABYX K
Kakaomn geaspaunOoHHON KOMOHKe, OOWH N3 KOTOPbIX SBNSETCA pe3epBHbIM.

5.19 [ns s3awuTbl BHYTPEHHEN MNOBEPXHOCTN OakoB-akKyMynsTOpoB OT
KOppO3un 1 AeaspupoBaHHOW BOAbI 8 HUX OT a’apaunun, kak npaswmno, cregyet
NPUMEHATE FepMETUIUPYIOLLYIO XUAKOCTb Mapkn Al-4U. Tpu atom B
KOHCTpyKUMmn Baka cnegyeTt npegycMaTpuBaTb YCTPOMCTBO, UCKIOYatoLLee no-
nagaHve repMeTU3npytoLLEN XUAKOCTU 8 CUCTEMY ropsiiero BOAOCHatXeHUs.

[onyckaeTcs NpUMEHSATb KOMOMHaLMIO 3awuTbl 6aKoB OT KOPPO3WU U BOAbI
OT aspauum ¢ NOMOLLBH aHTUKOPPO3MOHHbIX MOKPbLITUIA (HAanpumep, Ha OCHOBE
UMHKCUNMKaTHON komno3vuun «Bapbep IM»), a Takke KaTOAHOW 3alUMTHI,
MEeTannu3aumoHHbIX  MOKPLITUA B COYETaHWUM C  aHTMadpauMOHHbIMMU
nnaBawLMMN  LIApUKaMW,  U3rOTOBMEHHBIMA U3  BCMEHMBAIOLLErocsi
nonMMepHoro Matepuana.

Mpu oTCyTCTBUM BakyyMHOW Aeaspauun 3alutbl Bodbl B 6akax oT aspauum
He TpebyeTcsi, @ BHYTPEHHSS1 NOBEPXHOCTL HakoB AormkHa ObITh 3alyileHa ot
KOppO3um 3a cHET NPUMEHEHUNS 3aLUNTHBIX MOKPLITUIA U KaTOAHOMW 3aLLmnThl.

5.20 CwunukatHyto o6paboTky Boabl W ee  nojllenayvBaHue,
OCYLLECTBMNSIEMbIE COBMECTHO C [feaspauven (cm npun. 15), cnegyet
npegycmartpuBaTtb nyteM obaBneHus B MCXOA4HYI0 BOAY pacTBOpa >XUOKOro
HaTpMeBOro cTekna, nsrotoensiemoro no FOCT 13078.

CvnukaTHbI MOAYMb XWOKOTO HaTPMEBOro CTekna [OIKeH ObiTb B
npegenax 2,8—3,2, npu 3TOM MeHblUee 3HadeHue Moayns cregyeT
NPUHMMaTb NPV WCXOOHOW BOAE C OTpULATENbHBIM MHAEKCOM HAaCbILEHUS,
Oonbluee—C  MOMOXMUTENbHLIM ~ MHAEKCOM  HacblleHus.  [onyckaeTcs
NpUMEHEHMEe BbICOKOMOAYIBbHOIO XXMAKOro CTEKNa C CUnMKaTHelM moaynem 3,8
— 4,2 doupmbl «KapTak».

MpepenbHo ponyctmas koHueHTpaumsa (MOK) coeguHeHnn kpemnHua 50
Mmr/n (B nepecyete Ha SIOZ'S) B ykasaHHyl0 BenuuuHy BXOAAT HavanbHas
KOHUEHTpaums SI02'3 B WCXOOHOW BOAEe W [o3a BBOAMMOIO >KMUAKOrO
HaTpWMeBOro cTekna.

MopwenaynBaHme  gonyckaetcs  Takke  OCyWeCTBNATb  APYrMMUM
peareHTamu, ygosneTBopstowmMmu TpebosaHmio n. 5.4 Hactoswero csoga
npasun.

5.21 [o3y Xuokoro HaTpUEBOro CTekna, BBOAMMOrO AN CUIIMKATHOM
06paboTkn Boabl, CrieayeT NnpuHuMaTh no npun. 17.



[ns noawenauvBaHns BoAbl criedyeT npeaycMaTpuBaTb BBEAEHWE B
MNCXOLHYI0 BOAY XMAKOrO HaTPUEBOro CTekna B konnyectee 2,8 Mr (B nepecye-
Te Ha SI0%, ) Ha 1 Mr cesisbiBaemo yrnekucrnotsbl (CO,), HO He Bbiwe 50 mr/n
C Y4€TOM HayarnbHOM KOHLEHTpauum SI02'3 B MCXOOHOW BOAE.

5.22 [losaupoBaHuMe pacTBOopa XWMAKOro HaTpMeBOro CcTekna Aans
cunukaTHo o6paboTku M noAwenadmMBaHus BoAbl NpedycMaTpuBaeTcsl C
NMOMOLLIbIO BbITECHUTENbLHOMO LWanWboBoro ao3artopa, ycTaHaBnvBaemoro 6es
pesepBa. [onyckaetcs NpUMEHEHWEe aBTOMATU3UPOBAHHbLIX MIYHXEPHbIX
HaCoCOB-103aTOPOB.

5.23 MecTo BBOAa pacTBopa XWAKOro HaTPMEeBOro CTekna B Boay cneagyet
npegycmartpusaTb:

npu KapOOHaTHOM >KECTKOCTU MWCXOQHOM BOAbl OO0 4 Mr-ake/n — B
TpybonpoBoA X0NoAHOW BOAbI A0 BoAONoAorpeBaTens;

npM kapboHATHOM XecTKocTM OGonee 4  Mr-akB/M M Hanuuyuu
LUMPKYNSILMOHHOIO TpybonpoBoga B CUCTEME LEHTParu30BaHHOIO ropsiyero
BOAOCHabXeHuss — u TpybonpoBog HarpeBaemol BOAbl HEMOCPEACTBEHHO
nepea NoAacoeavHeHUeM LMPKYNsILMOHHOro TpybonpoBoaa, a npu OTCyTCTBUM
LUMPKYNSLMOHHOro Tpybonposoga — B TpybonpoBoa ropsiyert Boabl nocrne
BOoAonogorpesartens.

5.24 [Ins TexXHONOrM4Yeckoro KOHTPONsi KayecTBa obpaboTaHHOW BoAbl
HeobXxoAMMO npedycMaTpyBaTh YCTPOWCTBO LUTYLIEPOB C KpaHaMu YCIOBHbIM
anameTtpom Dy = 15 Mm Ha TpybonpoBogax obpaboTaHHOM BoAbI.

Ha npo6ooTtbopHbIXx TpybonpoBogax AOMkKHbI  MNpegycMaTpuBaTbCs
XONOAMMNbHUKN Anst oxnaxaeHus npod go 40 °C. B cnyyasix KOHTpons
cogepxaHusi B Bode pacTBOPEHHOro Kucrnopoga v xenesa wtyuep otbopa
npob, nogsogAwmii TpybonpoBog W 3MEeBMK XOMOAMIbHMKA  OOMKHbI
npegycmaTpuBaTbCsi U3 KOPPO3NOHHO-CTOMKUX MaTepuanos.

6 OTOMNEHUE, BEHTUNALIUA, BOAONPOBO N KAHAINU3ALIUA

6.1 Tpyn NpOEKTMpPOBaHWWM OTOMMEHWUsS, BEHTUASLMKW, BOAOMPOBOAA U
KaHanu3aumm TenmnoBbiX NyHKTOB crieqyeT BbINONHATL TpeboaHus CHull 2.
04. 05-91%, CHwuIM 2.04 01-85, a Takke ykasaHUs HAcTosILLero pasaena.

6.2 OTonneHve nNomeLleHnn He NpegycmaTpuBaeTCs, ecnn UMetloLLmMecs B
HUX TennosblaeneHns oT obopyaoBaHus 1 TpyGONPOBOAOB AOCTATOMHbI ANs
oborpeBa 3TUX MOMELLEHNIA.

Mpn HeobxoouMOCTN YCTPONCTBA CUCTEM OTOMIEHUS, OTAEMNbHO CTOSALLMX
TEennoBbIX MyHKTOB, 3TW CUCTEMbI criedyeT npucoeguHaTb K TpybonpoBoaam
TENMOBbIX CeTeN Ha BbIXOAe U3 TEMSIOBOro NyHKTa C YCTaHOBKOW Anadparmbl
AnNsi ralweHnst n3bbITOYHOro Hanopa.

6.3 B TennoBbIXx MyHKTax [OIKHA MpedycMaTpyBaThCs MPUTOYHO-
BbITSDKHAA BEHTUMALWSA, paccunMTaHHas Ha BO3Oyx00OMeH, onpeaensiemMblii no
TennoBbIAENeHNsM OT Tpy6onpoBoAoB M 060pyAoBaHUS.

TemnepaTypa BO3dyxa B paboyeii 30He B XOMOAHLIA U MEepexonHblit
nepuogpl roga gosmkHa 6biTb He Gonee 28 °C, B Tennbli Nepuoa roga —He
Oonee 4yem Ha 5 °C Bblle pacyeTHOM TemnepaTypbl Hapy>XHOro Bo3gyxa no
napameTpam A.

Mpn pasmelLeHMn TennoBbIX MYHKTOB B XMWIbIX U OBLLIECTBEHHbIX 34aHUSX
cnepyeT MpoOV3BOAWTL MPOBEPOYHBIN pacyeT TEnMonoCTynneHud n3 nome-
LeHNs1 TEenroBOrO MyHKTa B CMEeXHble C HUM nomelleHus. B cnyvae
NPeBbILEHUss B 3TUX MNOMELLEeHUAX [AONyCTMMOW TemnepaTtypbl BO3Ayxa
cnepyet npegycmartpuBaTb MeponpusaTUsi no OOMNOMHUTENBHOM
TENnou3onsUmMmn orpaxaarLLnX KOHCTPYKLMUIA CMEXHbBIX NOMELLEHUA.

6.4 Tlpounctky TpPybOMPOBOAOB B TEMMOBbLIX MyHKTAX W CUCTEM
noTpebneHus TennoTbl crnegyeT NPOM3BOAWTL BOAOMPOBOAHOW BOAOW UMM
CXKaTblM BO3YXOM.

6.5 OnopoxHeHne TpyGonpoBoaoB M 060pyAOBaHUST TEMMOBLIX MYHKTOB U
cucteM notpebneHus TenmnoTbl AOMMKHO OCYLECTBNSATbCA CaMOTEKOM B
KaHanv3aumio ¢ pa3pbiBOM CTPYH Yepe3 BOPOHKY, PAKOBUHY U BOAOCOOPHbLIN
npusMok. MNpy HEBO3MOXHOCTU 06ecneyunTb ONOPOXHEHNE CUCTEM CaMOTEKOM
OOIDKEH NpefycMaTpmuBaTbCsl PyYHON HAcoC UM HacocC C 3NEKTPONPUBOAOM.



OnopoxHeHne KoHAeHcaTHbIX GakoB MpeaycMaTpyBaeTCsl MO HamopHbIM
KOHAeHcaTonpoBo4aM B BOOOCOOPHBLIV NPUAMOK AOMNyckaeTcs npegycmart-
pvBaTb CNMB KOHAEHcaTa, ocTaBllerocs B 6ake Hibke YPOBHSI BCaCbIBAKLLMX
naTpy6KoB HACOCOB.

6.6 B nony TennoBoro nyHKkTa criegyeT npegycMaTtpvBaTb Tpan ecnuv
OTMETKM CUCTEMbI KaHanu3auuMu BOOOCTOKA MU MOMYTHOrO ApeHaxa Ten-
NOBbIX CETEN NO3BONSIOT OCYLLUECTBMNATL CAMOTEYHbIV OTBO/ ClyyaiiHbIX BOA B
3TW CUCTEMbI, U BOJOCOOPHLIN NPUSIMOK NPY HEBO3MOXHOCTM CaMOTEYHOTO
oTBOAA CryYanHbIX BOA.

6.7 [Ona oTkaukm BoAbl M3 BOOOCOOPHOrO npusiMka B CUCTEMY
KaHanusaumu, BOAOCTOKa nnm nonyTHOro OpeHaxa OOMmKeH
npeaycmaTpuBaTtbCs OOWH OPeEHaXxHbI Hacoc (0e3 pesepBa) B nogsemHbix
TEennoBbIX MYHKTaxX OOMKHbI NpegycMaTpuBaTbCA ABa APEHaxKHbIX Hacoca C
aneKkTponpmeBogamMuM OAMH W3 KOTOPbIX — pe3epBHbIA. Hacoc, npegHa-
3HAYEHHbIA ANS OTKayku BoAbl M3 BOOOCOOPHOro mpusiMka, He AonyckaeTcs
MCnonb3oBaTh AMs NPOMbIBKA CUCTEM NOTPEGNEHUs TENMOoThI.

7 ANNIEKTPOCHABXXEHUE U 3NTIEKTPOOBOPYOOBAHUE

7.1 TpM NPOEKTUPOBaAHMU 3SMEKTPOCHAOXEHNST U 3NEKTPoobopysoBaHUA
TEeNnoBbIX MyHKTOB CregyeT PyKoBOACTBOBAaTbCs TpeboBaHusamu «[paBun
YCTPOMWCTBA 3neKkTpoycTaHoBok» (MYJ) n ykasaHusiMu HacTosLLero pasgena.

7.2 TennoBble NMyHKTbl B 4aCTW HAOEXHOCTW 3MeKTpocHabxeHuns crnenyet
OTHOCUTb K 3rnekTponpuemHukam |l kaTteropum npu ycTaHOBKE B HUX MOA-
KauMBalOLLMX CMECUTENbHbIX U LIMPKYNSLIMOHHBIX HACOCOB CUCTEM OTOMJIEHUS,
BEHTUMSALMMN U TOPSILLLEro BoAOCHAbOXeHWs, a Takke 3anopHON apmatypbl npu
TeneynpasneHuu.

7.3 B TennoBbix MyHKTax cnegyet npegycmatpmeate paboyee
NCKyCCTBEHHOe ocBewleHne pana VI paspsga  3putenbHorM  paboTbl U
aBapuinHoOe ocBeLLeHue.

7.4 3OnekTpuyeckne CeTU OOMKHbl obecneymBaTb BO3MOXHOCTb paboThbl
CBapOYHbIX anmnapaToB U PYYHOrO 3MEKTPOMEXaHUYECKOrO MHCTPYMEHTA.

7.5 MecTHOe ynpaBneHue 3aaBMxKaMu C 3NIEKTPONPUBOAAMU 1 Hacocamu
ansa nogsemubix LTI gomkHo ay6nmpoBaTbCs ANCTaHUMOHHBIM ypaBneHmem
CO LMTa, PacnofiOXEHHOrO Ha BbICOTE HEe HWXe MMaHWPOBOYHOW OTMETKU
3emMnu.

7.6 OnekTpoobopynoBaHMEe AOMKHO OTBeyaTb TpeboBaHusm YD ans
paboTbl BO BRaXHbIX MOMELLEHUSIX, @ B NMOA3EMHbIX BCTPOEHHbLIX U MPUCTPO-
€HHbIX TEMMOBbIX MYHKTAaX — B CbIPbIX MOMELLEHUSIX.

7.7 Ons MeTannmMyecknx Yacten aneKTpoycTaHOBOK, HE HaXOAsLLMXCS Mof,
HanpsKeHneM, JOIMKHO ObITb NPefYCMOTPEHO 3a3eMIIeHNE.

8 ABTOMATU3ALUA N KOHTPOIb

8.1 CpefcTtBa aBTOMaTM3aLMK M KOHTPONS AOSXHbI obecneynBaTtb paboTy
TENMOBbIX MYHKTOB 6e3 MOCTOsSIHHOro obcnyxuBatoLlero nepcoHana (¢ npe-
6bIBaHMEM nepcoHana He 6onee 50 % paboyero BpeMeHuU).

8.2 ABTOMaTM3aumMsi TEMOBbIX MyHKTOB 3aKPbITbiX W OTKPbITEIX CUMCTEM
TennocHabxeHns gomkHa obecneymBaTh:

noaaepXaHne 3afaHHON TemnepaTypbl BOAbl, MOCTyMawLlWwen B cuctemy
ropsi4ero BOLOCHabXeHus:;

perynupoBaHue mnofayv TenmnoTbl (TEMnoBOro MoToka) B CUCTEMB
OTONSIEHUS] B 3aBUCUMOCTM OT U3MEHEHWUs1 NapaMeTpoB HapYXHOro BO3AyXa C
Lenbio MNOAAEpXaHUs 3a4aHHOW TemrepaTtypbl BO3dyxa B OTanMBaeMbiX
NOMeLLEeHMSIX;

OrpaHuMYeHne MakcUManbHOro pacxoaa BOAbl W3 TEMnoBOW CeTUM Ha
TENNOBON MYHKT NyTEM MPUKPbLITUSI KNanaHa perynstopa pacxofa TennoThl Ha
OTOMNJSIEHNE 3aKPbITbIX CUCTEM TEMMOCHAGKEHUA AN OTAENbHbIX XUIbIX U
OOLLECTBEHHbIX 34aHUA WM  MUKPOPAWOHOB C MakCUMarbHbIM TEMSIOBbIM
MOTOKOM Ha BEHTUNAUMIO MeHee 15 % MakcuManbHOro TENMOBOro MOToKa Ha
oTonsieHne NGO NyTeM NPUKPLITUS KNanaHa perynstopa TemMnepaTypbl BOAb,



NOCTynalwLeNn B CUCTEMY TFOpsYero BOAOCHaOXEeHWst B TEMMOBbIX MyHKTax
OTKPbITbIX CUCTEM TEMNSIOCHAOXEHUSA M 3aKPbITbIX CUCTEM TennocHabxeHus
NPOMBILUNEHHbIX 34aHWIA, a TakkKe XWUMbIX MUKPOPAWOHOB U OOLLECTBEHHbIX
34aHUIA C MakCcUMarnbHbIM TEMNNOBbIM MOTOKOM Ha BeHTunsuuio bonee 15 %
MaKCUMaribHOro TEMOBOro NoToka Ha oTonneHune. [lonyckaeTcst orpaHuyeHme
MaKCUMarbHOro pacxoga BOAbl U3 TEMIOBOW CETW Ha TEMMOBOW MYHKT NyTEM
YCTAHOBKM  CneuuanbHOro perynatopa C  KhanaHoM Ha  nojatowem
TpybonpoBoge. OTy e ponb BbINOMHAET PErynatop NoCTOSHCTBA pacxopa
BOAbl, yCTaHaBNMBaeMbIi Ha nepembldke |l cTyneHn Bogonogorpesatens (CM.
puc. 8) Mpyu OTCYTCTBMM PErYNATOPOB pacxoda TenmnoTbl Ha OTOMNNeHue u
3aKpbITON 3aBWKKe NepemMblvkn b;

nogoepxaHve Tpebyemoro nepenaga OaBfieHUid BoAdbl B MoJaloLleM U
obpaTHOM TpybonpoBogax TennoBbIx ceTel Ha BBogde B LTI wnu UTM npwu
npesbIleHnn akTUYeckoro nepenaaa AasneHuin Hag TpebyembiM Gonee yem
Ha 200 ka;

MUHUMarbHOE 3aaHHOe OaBneHue B obpaTHOM TpybonpoBOAE CUCTEMBI
OTOMMEHUSA NPY BO3MOXHOM €r0 CHKEHWUN;

noagepxaHue tpebyemoro nepenaga LaBfeHU BoAbl B noawlem u
obpaTHOM TpybGONpPOBOAaxX CUCTEM OTOMMEHUS B 3aKPbITbIX CUCTEMAX TEMso-
CHabXeHnst Mpu OTCYTCTBMM PErynsTOpPOB pacxoda TensnoTbl Ha OTOonsieHne
(cm. puc. 7, 8), a Takke yCTaHOBKE KOPPEKTMPYIOLLMX HACOCOB, XapaKTepuay-
IoLLMXCHA M3MeHeHMeM Harnopa B npegenax 6onee 20 % (B anana3oHe paboumx
pacxofoB) Ha nepemblyke Mexay obpaTHbiM M nogarowum TpybonpoBogamu
Tennoson cetu (cM. puc 1, 2);

BKIIIOYEHUE U BbIKMOYEHNE MOAMUTOYHBIX YCTPOWCTB ANs noaaepXaHusi
CTaTU4ecKoro [faBrieHWss B cuUcTeMax TenmnonoTpebneHvs npu ux Hesa-
BUCUMOM MPUCOEANHEHNN;

3alWmnTy cuctem noTpebneHust TennoTbl OT MOBbILEHUS AaBMEHWUS UK
Temnepatypbl BoAbl B TpybonpoBogax 3TMX CUCTEM MpPU BO3MOXHOCTU Mpe-
BbILLEHMWS AONYCTUMbIX NapaMeTpoB;

nogaepxaHve 3afjaHHOro [aBreHusi Bodbl B CUCTEME  Tropsivero
BOJOCHa0XeHus;

BKITHOYEHUE U BbIKITHOYEHNE KOPPEKTUPYHOLLIMX HACOCOB;

ONOKMPOBKY BKIMOYEHMS PE3EPBHOr0 Hacoca Mpu OTKNKYEeHUN pabouyero,
3aLUMTY CUCTEMbI OTOMSIEHMS OT OMOPOXHEHUSA NPeKpaLLeHne nogadun Boabl B
0aKk-akkyMynsiTop WM B paclUMpPUTENbHBIN  Gak npy  HEe3aBUCMMOM
NPUCOEONHEHMN CUCTEM OTOMSIEHUS NO AOCTMXKEHUM BEPXHErO YPOBHS B Hake
1 BKITHOYEHWNE NMOAMUTOYHbIX YCTPOWCTB MPU JOCTUXKEHUN HUKHETO YPOBHS;

BKITOYEHNE WU BBIKIIOYEHNE APEHaXHbIX HACOCOB B MOA3EMHbIX TEMOBbLIX
NyHKTax no 3agaHHbIM YPOBHSIM BOAb! B APEHAXHOM MPUSIMKE.

lMpumeyaHue — ABTOMaTM3aUMIO [OeadpPaLMOHHbIX YCTaHOBOK peKoMeHayeTcs
npegycmatpusaTb B cooTBeTcTBMmM co CHuUIM [1-35-76.

8.3 [ns ydyeta pacxoga TennoBbIX MNOTOKOB W pacxoga BoAbl
noTpebutensmmn [OMKHbI NpegycMaTpuBaTtbesi Npubopbl ydYeTa TennoBowu
3Heprum B cooTBeTCTBMU C «[paBunamm ydyeta oTnycka TEMNIOBON SHEPTUNY.

8.4 lMpy He3aBMCUMOM MPUCOEAUHEHUM CUCTEM OTOMMEHUSI K TEMSOBbLIM
ceTsaM crnegyeT npegycMaTpuBaTh ropsveBOAHbI BOOOMep Ha Tpybonposoae
NSt NOAMNUTKM CUCTEM.

8.5 Pacxogomepbl ¥ BOOOMEpPbl  AOMKHbI  paccyMTbiBaTbCA  Ha
MakcumarnbHbI HYacoBOW pacxod TennoHocutens no npun. 10 n nogbupartbes
Tak, 4YToObl CTaHOapTHOE 3HayeHWe BepxXHEero npegena wamepeHuns Gbino
GnkaiLLIMM NO OTHOLLEHUIO K 3HAYEHMIO MaKCMMarbHOro 4YacoBOro pacxoaa.

8.6 lMpvMeHeHMe B OTKPbITbIX CUCTEMax TEnnocHabXeHust U cuctemax
ropsiyero BoOAOCHabXeHUs1 pTYTHbIX AMPMaAHOMETPOB HE JOMYyCKaeTCs.

8.7 [nuHa npsiMbIX y4acTKoB TpyGonpoBoAa [0 M Nocre U3MepUTenbHbIX
YCTPOWCTB pacxo4oMepoB AOSKHA OnpeaensiTbCs B COOTBETCTBUN C UHCTPYK-
LMsMn Ha Npmobopbl.

8.8 MNpu nogaye OT UCTOYHMKA TENMOTbI NOTPEOUTENIO Mapa HECKOMbKMX
pasnnyHbIX NapamMeTpoB AoMnyckaeTcs Ans ydeTa BO3BpaLlaemMoro KoHaeHcaTa



npegycmartpusatb oAuMH pacxodoMep Ha obliem KoHgeHcaTonpoBode nocrne
KOHOEHCaTHbIX HAaCOCOB.

8.9 B TennoBbIX MyHKTax C pacxogom Tennotel 6onee 2 3 MBT, kak
npaBuno,  OOMXKHbl  MpedycMaTpvBaTbCs  CriedylolmMe  KOHTPOFbHO-
n3MepuTenbHble NpUbopbI:

a) MaHOMeTpbl CaMoMuLLyLLIMe — MOCIe 3anopHO apmaTypbl Ha BBOAE B
TEeNnoBOW MyHKT NofatoLero n obpaTHoro TpybonpoBoaoB BOASHBLIX TEMMOBbLIX
ceTel, NaponpoBOAOB N KOHAEHCATONPOBOAOB.

6) MaHOMeTpbI NOKa3bIBAOLLME:

[0 3anopHon apmaTypbl Ha BBOAE B TeNoBoW MyHKT TpybonpoBonoB
BOASHbIX TEMMOBLIX CETEN, NAPONPOBOAOB U KOHAEHCATONPOBOAOB;

Ha pacnpegenuTensHOM M COGOPHOM KOMnmnekTopax BOASHbIX TEmnsoBblX
ceTeln U NaponpoBOAOB, MOCNe y3na CMeLLleHns, Ha naponpoBogax Ao 1 nocne
pPeaYKUMOHHbIX KnanaHos;

Ha TpybonpoBoAax BoAsHbIX TENMOBLIX CETEN 1 NaponpoBoaax A0 W nocne
perynsiTopoB AaBneHus;

Ha nopawowux TpybonpoBogax Mocre 3amnopHON apMaTypbl Ha KaXaom
OTBETBJIEHMUN K CUCTEMaM MOTpebneHus TennoTbl U Ha obpaTHbIX Tpydonpo-
BOAaAx A0 3anopHol apMaTypbl — M3 CUCTEM NoTpebneHns TennoTol;

B) WITyuepbl ANsi MaHOMETPOB — A0 U Mocrne rpsi3eBUKOB (OUMbLTPOB U
BOAOMEPOB;

r) TepMOMETpbl CamMOMULLYyLLIME — MOCIEe 3arnopHOW apMaTypbl Ha BBOAE B
TEeNnnoBOW MyHKT TpybonpoBOoaoOB BOASHbLIX TEMMOBLIX CETEN, NaponpoBOAOB U
KOHEHCaTOMNPOBOAOB;

) TepMOMETPbI NMOKa3bIBaloLLME:

Ha pacnpefenuTensHOM M COOPHOM KOMnekTopax BOASHbLIX TEMOBbIX
ceTel U NaponpoBOAOB;

Ha TpybonpoBoaax BOASAHbIX TEMMOBbLIX CETEN NOCne y3na CMeLLeHus;

Ha nogawwmx Kn obpaTtHbix TpybonpoBogax M3 KaxaonW CUCTEMBI
noTpebneHns TennoTbl MO XOAY BOAbI Nepes 3aABUXKKON.

8.10 B TennoBbIX MyHKTax C pacxogoM TennoTtbl Ao 2,3 MBT [omkHbl
npegycmaTtpuBaTbCs:

a) MaHOMeTpbI NokasbiBaroLLme:

nocre 3anopHov apmaTtypbl Ha BBOAE B TEMMOBOW MyHKT TpybonpoBoaos
BOASHbIX TEMMOBbLIX CETEN, NAPONPOBOAOB U KOHAEHCATONPOBOAOB;

nocrie y3na cMeLleHuss;

0O W nocrne perynstopoB [AaBneHuss Ha TpybonpoBogax BOASHbLIX
TennoBbIX CETEW U NaponpoBOAOB;

Ha NaponpoBoAax A0 U Nocre peayKUMOHHBIX KIanaHoB;

Ha nojawowux TpybGonpoBoAdax mnocre 3amnopHON apMaTypbl Ha Kaxaom
OTBETBMIEHMUN K CUCTEMaM NOTpebneHusa TennoTbl U Ha obpaTHbIX Tpydonpo-
BOAAxX A0 3anopHou apMaTypbl — M3 cucTem notpebneHns TennoTol,

0) WTyuepbl 4Ns MaHOMETPOB:

[0 3anopHoV apmaTtypbl Ha BBOAE B TEMNSIOBOM MYyHKT TpybonposoaoBs
BOASHbIX TEMMOBbIX CETEN, NAapONpPOBOAOB U KOHAEHCATONPOBOAOB;

00 1 nocrne rps3eBuKoB, punbTPoOB 1 BOOOMEPOB,

B) TEPMOMETPbI NOKa3biBaloLLMe:

nocrie 3anopHoW apmaTtypbl Ha BBOAE B TEMMOBOW MyHKT Tpy6onpoBoaos
BOASIHbIX TEMMOBbLIX CETEN, NAPONPOBOAOB U KOHAEHCATONPOBOAOB;

Ha Tpy6onpoBoAax BOASHbIX TEMMOBbLIX CETEN NOCMe y3na CMELLEHUS;

Ha obpaTHbIX TpybonpoBodax M3 cucTeM MoTpebrneHns TennoTbl No xomy
BOAbI Nepes 3aaBUKKaMM.

8.1 MokasbiBatowme MaHOMETPBbI " TEepMOMETPbI OOJTKHbI
npegycmatpmBatbCsi Ha BXoAe W Bbixoge TpybonpoBOAoB rpewowier u
HarpeBaeMon BOAbl ANs KaXAOW CTyneHu BoAonogorpeBaTenem cuctem
ropsiyero Bo4OCHabXeHnNs 1 oTonneHus.

8.12 [lokasbiBaloWwme MaHOMETPbl AOMKHbI NpedycMaTpuBaTbCsA Nepes
BCacCbIBalOLMMM U NMOCIEe HarHeTaTernbHbIX NaTpyoKoB HACOCOB.

8.13 lNpu ycTaHOBKE CaMOMMLLYLLIMX TEPMOMETPOB M MaHOMETPOB criefyeT
npegycmatpuBaTtb KpOME HUX Ha Tex e TpybonpoBogax LTyuepbl Ans
nokasbIBalLLUMX MAHOMETPOB U MIb3bl ANsi TEPMOMETPOB.



8.14 B cniyyasx korga npmbopbl y4eTa pacxoga TennoTbl KOMMSEKTYHTCA
CaMOMULLYLLIMMU UMK MOKa3blBaOWUMK pacxogomMepamun, TepMoMeTpamun u
MaHoMeTpamu npegycMaTpuBaTth AyOnvpyoLlme KOHTPOINbHO-U3MepPUTENbHbIE
npubopbl He cnegyer.

8.15 ABTOMaTM3aUMO U KOHTPOMb YCTaHOBOK cbopa wu Bo3BpaTa
KOHAeHcaTa criegyeT npegycmaTtpusaTtbh B 06beme, ykazaHHom B CHull 2. 0.4
07-86* ons KOHAEHCAaTHbIX HACOCHbIX.

8.16 [Ona peaspauuoHHbIX YCTAHOBOK CreayeT npegycmatpuBaTh
cnepyowme KOHTPONbHO-N3MepuTENbHbIE npubops: TepMOMETPHI,
rnokasbiBawlumMe, ykasaTenu ypoBHA Boabl B 6akax, MaHOMETPbI,
rokasbiBaloLLme 1 camonuilyLme.

8.17 Ha mecTHOM LmnTe ynpaBneHus cnegyet npegycmaTpyBaTb CBETOBYHO
CUTHanmM3auuo o0 BKITHOYEHUN Pe3epPBHbIX HACOCOB U OOCTMXKEHUN CrieaytoLmx
npenenbHbIX MapamMeTpoB:

TemnepaTypbl BOAbI, MOCTyMNaloLeh a CUCTEMY FOPSYEro BOAOCHAGXEHUS
(MMHMManbHasi — MakcumarnbHas);

OaBneHuss B obpaTHbIXx TpybonpoBogax CUCTEM OTOMMEHUS KaXOoro
30aHma  unu B obpaTHoM TpybonpoBoae pacnpefenqTenbHbIX —ceTei
oTonneHus Ha Bbixogde u3 LITIM (MMHUManbHble — MakcumarnbHble);

MWHMManNbHOrO nepenaga [aBneHn B nojawwem U obpaTHOM
TpybonpoBoaax TeNsioBo CETM Ha BXoAe M Ha Bbixoge un3 LTI,

YPOBHEN BOAbI NN KOHAEeHCaTa B 6akax M BOAOCOOPHbIX NpUsiMKax.

Mpun npyMeHeHnn perynaTopoB pacxofa TennoTbl Ha OTONMeHue criegyet
npegycmatpuBatb CUTHanu3aumMi O MpPeBbIlEHUN 3adaHHOW  BenWYMHbI
OTKITOHEHWS perynMpyemoro napameTpa.

8.18 MeTtoguka pacdeTta rpaduKoB PerynvpoBaHus nogayvn TensoTbl Ha
oTonneHue y noTpebutenen, nogaepXumBaeMbIX CUCTEMON aBTOMaTM3aLUW,
npegycmaTtpuBaeMon B TeMnoBbiX MyHKTax npueedeHa B npwn. 18. lNpwu
pacyeTe 3TUX rpacukoB criedyeT yuuTbiBaTb MNPUHATBHIA PEXUM  perynu-
poBaHUsi OTMycka TEMNOTbl HA WCTOYHWUKE, BHYTPEHHUE TEnnoBblaeneHus B
NMOoMeLLeHMSAX 34aHWIN U COOPY>KEHWI, METEOPONOrMyeckne ycrnoBusi n ap.

9 ANCNETYEPU3ALNA N CBA3b

9.1 [MCTaHUMOHHbIN KOHTPOSb 3a paboTon 06opynoBaHUS 1 NapameTpamm
TENMOHOCUTENS OCYLLECTBNSIETCS B AMCNETYEPCKUX MYHKTaX MpeanpuaTms
TennoBbIX ceTer, oObeaunHeHHoW Aucnetyepckon cnyx6e (OAC) xunoro
palrioHa, MPOMBILLIIEHHOTO U CENbCKOXO3SMCTBEHHOrO MPeanpuaTAS UMM Ha
LUMTe ynpaBneHns UCTOYHMKA TEMMOThI.

Mpn TennocHabXeHun OT KOTENbHbIX MOLHOCTLIO 35 MBT M MmeHee
avcnetyepusaumio npegycmMaTpmBaTth He pekoMeHayeTcs

9.2 [lucnetyepmsaumsi ocyLLeCcTBNAETCS:

aBapunHO-NpeaynpeanTenbHON CUrHanusaumen nytem nepegadm ogHoro
obLero cBeTO3BYKOBOrO CUrHarna O HapyLleHUsiX pexuMoB paboTbl, npegyc-
MOTpeHHon B n. 8.17;

ONCTaHLMOHHBIM  yNpaBrneHneM TerneMexaHu3auuen, Kak npaBuno, B
TenemMexaHU3npoBaHHbIX CUCTEMAX TennocHabxeHus.

Mpu otcytctBum OOC Ha NPOMBILLMEHHOM WU CEeNbCKOXO3SWCTBEHHOM
npeaonpusTuM  criegyeT npedycMaTpvBaTh  aBapuUHO-NpeaynpeanTenbHYo
CUTrHanu3auuo 13 MHAMBUAYyanbHbIX TENNOBbLIX NyHKTOB B LITI.

9.3 [ucTaHuMOHHOE YynpaeneHWe crnedyeT npegycMaTpuBaTb Mpu
060CHOBaHMM AN KnanaHoB, perynvpyloLwmnx pacxod TENNoTbl Ha OTonneHue
1 ropsiiee BogocHabxeHne, B cooteetcTBum ¢ nn. 3.9, 3.10, 3.15 1 3,16 n gns
Apyrovi apmaTypbl 1 060pyaoBaHus.

9.4 lNpwn TenemexaHnsauun npegycMmaTpmBaloTCcs:

a) TenensmepeHue No BbI30BY CreAyLWUX NapaMeTpoB TENNIOHOCUTENS:

TemnepaTypbl BOAbl B NogatoLem TpybonpoBoae TENNOBOW CETU Ha BXoae
B LTI vinu UTMN npu otcytctBum LTI, Ons )unbix u o6LLECTBEHHbIX 34aHNN
TenenamepeHue TemnepaTypbl npegycMmaTpusaeTcs ogHo Ha Bce LTI n UTT
B JaHHOM MWKPOpPaNoHe Npu TennoCHatXeHUN OT OAHOro NCTOYHMKA TEMMOThI;

TemnepaTypbl Bogbl B nogarwllemM n obpatHom TpybonpoBogax CUCTEMbI
OTONJIEHUS KAXO0r0 34aHNS;



0) TenecurHanusaums nytem nepegavum OLHOro OOLEro CBETO3BYKOBOMO
curHana o HapylleHuaX pexxMmoB paboTbl NpeaycMoTpeHHoro n. 8.17;

B) TeneynpasneHne npu obocHoBaHun B obbeme, ykasaHHOM B . 9.3.

9.5 [lna TennoBbIX MyHKTOB Npu pacxoge Ttennotbl 2,3 MBT n 6Gonee
cnepyeT npegycmartpuBaTtbh TenedOHHY0 CBSI3b C ANCMETYEPCKAM MYHKTOM.

10 TPEEOBAHUA MO CHMXXEHWUIO YPOBHEW LLYMA U BUBPALIUU OT
PABOTbl HACOCHOIO O60OPYOOBAHUA

10.1 TpeboBaHus HacTosILLEro pasgena AOoSKHbl cobniogaTtbes B Lensx
NpefoTBpaLLEHNs NPEBbLILIEHUS YPOBHEW LWyma 1M BUGpauuv, LOMycKaeMblxX
FOCT 12.1.003, TOCT 12.1.012 n CHw 1I-12-77 8 3aaHMsAX CO BCTPOEHHbIMMU
TEeNnnoBbIMWU NYHKTaMK 1 GriManexaiyux K TENoBbIM NyHKTaM.

lMpumeyaHue — TpeboBaHWA HACTOSLIEro pasgena pacrnpoCcTpaHalTCA Ha
TENoBblE MYHKTbl MPOMbILLNEHHBIX U CEIIbCKOXO3SIMCTBEHHbIX MPeAnpPUSTUA, ECNU OHU
npeaycMOTPeHbl TEXHUYECKUM 3aaHNEM Ha NPOEKTUPOBaHWE TEMMOBOro NyHKTa.

10.2 TennoBble nNyHKTbl, OOOpyaoyemble Becamun, He [onyckaeTtcs
pa3mMelLaTb CMEXHO, Mo UNW Hag NOMELLEHUSIMU XKUTbIX KBAPTUP, CriarbHbIX
W UIPOBbIX AETCKUX AOLUKOMbHbLIX YYPEXAEHWA, CranbHbIMU MOMELLEHUSIMU
LUKON-UHTEPHATOB, TOCTUHWL, OOLLEXWUTUIA CcaHaTopueB, [AOMOB OTAbIXa,
naHcuoHaToB, nanaTtaMuM M ONepPaLUOHHbIMU GOMbHUL, MOMELLEHUSMU C
AnuTenbHbIM NpebbiBaHneM 60nbHbIX, kabuHeTamu Bpayewn, 3pUTENbHLIMU
3anaMu  3penuiHbIX MPeanpuaTMiA, 3a WCKMIYEHMEM TexX MYyHKTOB, rae
ycTaHaBnmBaloTcs 6ecdyHaameHTHble Hacockl, obecneyvBaroliMe YPOBEHb
3BYKOBOrO [aBIiEHMSI B CMEXHbIX MOMELLEHUsX, He MpeBbILAoLuiA
gonyctumbi no CHull 11-12-77.

lpumeyaHue — Ha Tennosble NYHKTbI, B KOTOPbIX NpeaycMaTpmBaeTCca yCTaHOBKa
6eCbeHﬂaMeHTHbIX HacocoB TpeGOBaHI/Iﬂ HacTosALLEero pasagena He pacnpocTpaHATCA.

10.3 MyHUManbHOe paccTosiHME B CBETY OT OTAENbHO CTOSLLMX HA3EMHbIX
LTM oo HapyXHbIX CTEeH MOMeLleHWi, nepeuyncneHHelx B n. 10.2, AomkHO
NPUHUMAaTLCH He MeHee 25 M.

10.4 HapyxHble orpaxgaroLmne KOHCTPYKLMN Ha3eMHbIX TEMNNOBbIX NMyHKTOB
OOMMKHblI UMETb BENUYMHY U30MALUN OT BO3QYLIHOMO Lyma, ONpeaensemyo B
cooTBeTcTBUM co CHuIM 1I-12-77.

10.5 HapyxHble gBepu M BOpOTa TEMSOBbIX MYHKTOB HE [OOSMKHbI, Kak
npasBuno, GbiTb HanpaBrneHbl B CTOPOHY MOMELLEHWUA MNEePEeYUCrEeHHbIX B M.
10.2, U JOMKHbI MMETb YNIOTHEHWE NPUTBOPOB C AOMyCKaeMbiM 3a30pOM MO
nepumeTpy He G6onee 1 m. [Jonyckaetcs pasmellaTtb HapyXHble ABEPU U BO-
poTa B CTeHax TennoBbIX MYHKTOB, OOpalleHHbIX B CTOPOHY Hambonee
yAaneHHOro u3 ykasaHHbIX MOMELLEHWUNA.

10.6 HeobxoanmocTb npUMeHeHns rnywmntenemn wyma Ha
BEHTUNSALMOHHBIX MPOEMax B HapyXHbIX OrPaXOEeHWsIX 3BYKOMOrsfoLatoLlen
06nMUOBKN CTEH U MOTOSKa N BbIOOP MX KOHCTPYKLUUWN AOMKHbI ONpeaenaTbes
pacyeTom.

3Bykonornowjamowias  obnuuoBka  OofkHa — npegycmatpuBatbCcs U3
HecropaembIx MaTepuanos.

10.7 B oTOENbHO CTOSALWMX TEMSOBbLIX NMyHKTaX TONWMHA GETOHHOro nona
OOMKHa npuHumaTbes He meHee 0,2 M NO nec4aHoW NOACLINKE TOMLWMHON He
MeHee 0,2 M. [lpu 3TOM B Ha3eMHbIX TENMOBbIX MYHKTax MOM [OIDKEeH
OTOENATbCA OT HaPYXKHbIX OrpaXKaatoLUMX KOHCTPYKLMI 3a30pOM LUMPUHON He
meHee 0,05 M ¢ 3anonHeHnem ero neckom.

10.8 B oTOenbHO CTOAWMX TEnnoBbIX MNYHKTaX pekomeHayeTcs
npeaycmaTpuBaTtb >KECTKOE KpernmneHWe HacoCcoB K (yHOAMEHTy, a BO
BCTPOEHHBLIX W MPUCTPOEHHbIX TEMMOBbIX MNyHKTAX Hacocbl cregyeT
yCTaHaBnMBaTb Ha BMOPOM3ONUPYKOLLME OCHOBaHMS, Kak npaBwuio, C
NPYXMHHBbIMK BUBpOM3oNsTopamu.

Ons coeguHeHns TpybonpoBoooB ¢ natpybkamy HaACOCOB  [OIIKHbI
npegycmatpuBatbCcsi  MMbKue  BCTaBKM  ONMHOM He MeHee 1 M,



yCTaHaBnMBaeMble Kak MpaBuio, B rOPU3OHTanNbHOW MIocKocTu. B kavecTse
rmbkmMx BCTaBOK Npu Temnepatype TennoHocutens ao 100 °C pekomeHayeTcs
NpUHMMaTb PE3VHOBBIE HaMopHbIE pykaBa C TEKCTUMbHbLIM kapkacom rno FOCT
18698.

B oTaoenbHO cTOAWMX TEMMOBLIX MYHKTax rmbkne BCTaBKW OOMyCcKaeTcsl He
npegycmartpuBarb.

10.9 B mectax BBOAa TpyObONPOBOAOB, MAYLUMX OT OTAENbHO CTOSALMX UMK
NMPUCTPOEHHbIX TENMOBbLIX NYHKTOB, B 3aHWS XXeCTkas 3afenka Tpyd B CTEHbI 1
PyHAAMEHTbI 3TUX 34aHWI He JonycKaeTcs.

Pasmepbl oTBepcTuin ans nponycka Tpyo yepe3 cCTeHbl U hyHOAMEHTHI
OOMKHbl obecneymBaTh 3a30p Mexay MOBEPXHOCTAMU TEnoM30onsaLUOHHON
KOHCTPYKUMM TpyObl M CTPOUTENbHOM KOHCTPYKUMIA 3gaHus. [Ona 3agenku
3asopa crnegyeT  MNPUMEHATb  3NacTUYHble  BOAOra3oHenpoHuLaeMble
maTtepwuansil.

HenopaswxHble onopbl Ha 3TMX TPybonpoBoAax AOMKHbLI pa3MeLlaTbcs Ha
pPacCTOSHUM HE MeHee YeM 2 M OT Hapy>XHOW CTEHbI 34aHWS.

10.10 Bo BCTPOEHHbIX U MPUCTPOEHHBLIX TEMMOBbLIX MyHKTaX Mog Onopbl
TpybonpoBogoB M 06opynoBaHMS MPU UX KPEMMEHUN K CTPOUTENbHbIM KOH-
CTPYKUUSIM 34aHusi Heobxooumo npepycMaTpuBaTbh BubpomsonupytoLme
NpoKnaak1, B KAYECTBE KOTOPLIX PEKOMEHOYETCS NMPUMEHATbL PE3UHOBLIE BUO-
pon3onaTopbl (KOBPUKH).

11 AONOJIHUTENbHbLIE TPEBOBAHUA K MPOEKTUPOBAHUIO
TEMNOBbLIX MYHKTOB B OCOBbIX NPUPOAHbIX U KMTUMATUYECKUX
YCNOBUAX CTPOUTENBLCTBA

OBLUME TPEBOBAHUA

111 [lpu npoekTMpoBaHMM TENMNOBbLIX MYHKTOB B paloHax C
ceicMUYHOCTbl0O 8 GannoB u 6Gonee, Ha BEYHOMEP3NblX [PyHTax, Ha
nogpabaTbiBaeMblX TEPPUTOPUSX M B palioHax C MPOCadoyvHbIMK OT 3ama-
yvMBaHusa rpyHTamu |l TMna Heobxogumo cobniopatb TpebosaHus CHul
2.02.01-83, CHuM 11-7-81" (u3a. 1995 r. ), CHul 2.02.04-88.

Mpy pasmelleHMn GakoB Ha npocafdoudHbix rpyHTax Il Tuna cnepyet
cobnioaath Takxe TpeboBaHus CHul 2.04 02-84".

MpumedaHue — Tlpu NPOCadOYHbIX rpyHTax | Tuna Tennosble MyHKTbI
npoekTupytoTcs 6e3 yyeta TpeGoBaHuMii AaHHOTO pasaena.

PAWOHbI C CEACMUYHOCTLIO 8 U 9 BAJINIOB

11.2 Pac4yeTHasi CEMCMMYHOCTb AM1A 30aHWIA TEnnoBbIX MYHKTOB AOIMKHA
NPUHUMATLCA OAMHAKOBOW C YCTAHOBMIEHHOW pacyeTHOW CEMCMUYHOCTBIO ANs
30aHuIn, 06CNyXNBaeMbIX TEMOBbLIM MyHKTOM.

11.3 BbicoTa 30aHUA  Ha3eMHbIX TEMMOBbIX MYHKTOB He AOfhKHa
npesbIWaTh 4 M.

11.4 3anopHass perynupylowas W npegoxpaHuTenbHas apmatypa
He3aBMCMMO OT napameTpoB TennoHocuTenen u AuvameTpoB Tpyo AormkHa
NPUHUMATLCA CTanbHOW.

11.5 B wmectax npucoeguHeHuss TpyOONpoBOAOB K  Hacocawm,
BogonogorpesatensM M 6akam [OMKHbI NpedycMaTpyBaTbCs KOHCTPYKLUMW
KOMMEHCAUMOHHbIX YCTPOWCTB, obecneuvBaiolimMe MPOAOSbHBIE W YIIOBble
nepemelleHns Tpybonposoaos. [onyckaeTcsi NpUMeHeHne rmbkux BCTaBOK Mo
1.10.8 HacTosALWwero ceoga npasus.

11.6 B wmectax npoxoga TpyGonpoBOAOB TEMMOBbLIX CeTel 4epes
yHOaMEeHTbl W CTeHbl 30aHUMA  TEMMOBbIX MNYHKTOB 3a30p  Mexay
NMOBEPXHOCTBIO TEMMOU3ONSALNOHHON KOHCTPYKUMUM TPYObl, BEPXOM U CTEHKAMM
npoema JoSKeH npeaycmatpuBaTtbcsa He meHee 0,2 M.

Onsa 3agenku 3asopa cnepyet NpUMEHATb 3MnacTuyHble
BOAOra3oHenpoHuLaemble matepuansi.

PAAOHbI BEYHHOMEP3JIbIX FPYHTOB



11.7 Tpn pacyeTte TpyOONPOBOAOB HA CaAMOKOMMEHCALMIO TEMOBbIX
YONMWHEHUN C LEenbio MOBbILLEHUS TMOKOCTU y4acTKkoB TPyOONpoBOOOB Mexay
HenoABWXHbLIMKM OMOPaMK pacyeTHOe TEMSOBOe YAMWHEHWE ydacTka criefyeT
yBenuumsaTb Ha 20 %.

11.8 3gaHus U CoopyXeHus1 TennoBbIX MYHKTOB cCriedyeT MpOoeKTUpoBaTb
Haf3eMHbIMW C BEHTUNUPYEMbIMU NOANONbAMU.

11.9 lMNpoknagky TpybonpoBoAOB crieqyeT npeaycMaTpuBaTh Bbille YPOBHS
norna. YCTpPOMCTBO B MOy KaHaroB 1 NPUSIMKOB He JOMYyCKaeTCs.

11.10 Ons onopoxHeHnss o6opynoBaHuMs M TpyOGONpOBOAOB TEMOBOro
nyHKTa U CMCTEM NOTPebneHus TennoTbl cnegyeT npeaycMaTpuBatb CUCTEMY
APEeHaxa 1 Cruea BoAbl, UCKI0YaLLY0 BO3AENCTBUE TEMMOThI HA FPYHT.

11.11 Yucno napannensHo paboTatowmx Bogonogorpeeatenen Ans
CUCTEM OTOMMEHMSA OOMKHO ObITb HE MeHee ABYX, pacCyMTaHHbIX Ha 75 %
NPON3BOAMTENLHOCTM Kaxdblil, a [ANs CUCTeMbl OTOMNEHUA 34aHVn 1
COOPYXXEHUN, HEe AoNycKalLmxX nepepbIBoB B nogayve Tennotel, — Ha 100 %.

11.12 Mpu npumeHeHUN apmaTypbl OOLLENPOMBILLNIEHHONO Ha3HaYEHUSA 1
Kpenexa, W3roTOBMIEHHOro M3 YrrmepoAuCTON CTamnu, AOIMKHblI cobrogartbesi
MEepONPUSATUS, UCKIOYaKLWMe BO3MOXHOCTb CHUXKEHUsI TemnepaTypbl CTanu
Hmke wMuHyc 30 °C npu TpaHCNOPTUPOBAHWKU, XPaHEHUW, MOHTaXe U
aKCnnyaTaumu.

11.13 3arny6neHue 6akoB ropsiyert BoAbl M KOHAEHCATHbIX GAKoB HWXe
NNaHNPOBOYHbIX OTMETOK 3eMMN MpW CTPOUTENBCTBE HA BEYHOMEP3NbIX MPYH-
Tax no npuHumny | (C coxpaHeHWeM Mep3noro COCTOSHWSI TPYHTOB) He
aonyckaetcs.

NOAPABATbIBAEMbIE TEPPUTOPUU

11.14 Tpy NPOEKTUPOBAHUM TEMMOBbLIX MYHKTOB Ha noapabaTbiBaeMbixX
TeppuUTOpMAX JOIMKHbI cobnioaaTtbcs TpebosanHusa nn. 11.4—11.6.

11.15 Ycunua oT HenoaBWXHbIX OMOP He [AOMKHbl NnepefaBaTbCd Ha
KOHCTPYKLMIO 30aHWI.

NMPOCAAOOYHbIE OT 3AMAYMBAHUA MPYHTbI

11.16 Tog nonamu TennoBbIX NyHKTOB U Gakamu  crepyet
npegycmatpuBaTtb YNAOTHEHME T[pyHTa Ha rnybuHy 2.0—2,5m. KoHTyp
YMNOTHEHHOrO FPyHTa OCHOBaHWsSI OOMKeH ObiTb Gonblue rabapuToB COOpy-
XeHns He meHee YeM Ha 3,0 M B KaXXayto CTOPOHY.

Monbl JoMmkHbI GbITe BOAOHEMPOHUL@EMBIMU U MMETb YKIIOH He MeHee
0,01 m B cTOpPOHY BOAOCOOPHOro BOAOHENPOHNLLAEMOTO NMpUsiMKa.

B mecTtax conpspkeHusi MoroB CO CTeHaMu OOMKHbl NpedycmaTpuBaTbCst
BOAOHENPOHMLaeMble NINMHTYCbI Ha BbicoTy 0,1 — 0,2 m.

11.17 PacctosiHue oT 6akoB-aKKyMynsiTOpOB W KOHOEHCATHbIX 6akos,
pasMeLlaeMbIX BHE TEMMOBbIX MYHKTOB, A0 3[4aHWA UM COOPYXEHWIA [OOMKHO
ObiTb:  npu  rpyHTOBbIX YycnoBusix |l Tuna (c  BOAONPOHMLAEMbLIMU
NOACTUNAOLWMMU FPYHTaMK) He MeHee 1,5 TONLLMHBI NPOCaA0YHOro Crosi; Npu
rpyHToBbIX Yycnosusax Il Tuna (¢ BOAOHENpPOHWLAEeMbIMW MOACTMNaLWMMK
rPyHTaMmn) He MeHee TpeX TOMLUMH NPOCaA0YHOro Cros, HO He 6onee 40 m.

11.18 T[lpoknagky TpybonpoBoAoOB criegyeT npegycMmartpuBaTb, Kak
npaBuIo, BbllLe YPOBHS norna.

[onyckaeTtcs npoknagka TpybonpoBoAoB B BOAOHENPOHMLAEMbIX KaHanax.

11.19 B mecTax npoxoga TennoBbIX ceTen Yyepe3 pyHAaMEeHTbl U CTEHbI
30aHWIN TENMOBbLIX NYHKTOB 3a30p MeXJy NMOBEPXHOCTbLIO TEMSoN30MSLMOHHOM
KOHCTpyKUMM TpybonmpoBoda W BepxoM (HM30M) OTBEpPCTUS  [OSIKEH
npegycmMatpmBatbCsi C  Y4eTOM  BO3MOXHOW NpPOCadkW  3[4aHWs  WUnun
COOPYXEHMS.

NPUNOXEHUE 1



MUWHUMAINbHBLIE PACCTOAHUA B CBETY OT CTPOUTESbHbIX
KOHCTPYKLMA OO TPYEOMNPOBOOOB, OEOPYAOBAHUA, APMATYPbI,
MEXAOY NOBEPXHOCTAMW TEMJIOU30NALMOHHbLIX KOHCTPYKLUMUNA
CMEXHbIX TPYBONPOBOAOB, A TAKXE LULMPUHA NPOXOOOB

Ta6bnuua 1

MuHMManbHble pacCTOAHUA B CBETY OT TPy60ONpoBoAoB A0
CTpOUTENbHbLIX KOHCTPYKLMIA U OO CMEeXHbIX Tpy6onpoBoaoB

YCnoBHbIN PaccTosiHue OT NOBEPXHOCTU TEMIOU3ONSALIMOHHON KOHCTPYKLMM
avameTp TpyGonpoBOAdOB, MM, He MeHee
TpybonpoBso
[10B, MM
[0 CTeHbI o o nona [0 NOBEPXHOCTYU
nepekpbITUs TENNOW30NSALNOHHON KOHCTPYKLIK
cMexHoro Tpybonposoaa
no BEPTUKaNu | No ropu3oHTanu
25—80 150 100 150 100 100
100—250 170 100 200 140 140
300—350 200 120 200 160 160
400 200 120 200 160 200
500-700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000—1400 350 250 350 300 300
lNpumedyaHue—IIpy  PEKOHCTPYKUMM  TEMMOBLIX  MYHKTOB C  WCMOMb30BaHWEM

CYLLIECTBYIOLLMX CTPOUTENbHBLIX KOHCTPYKUMIA AOMYCKaeTCsl OTCTYNneHWe OT pasmepos,
yKa3aHHbIX B faHHON Tabnuue, Ho ¢ y4eToM TpeboBaHui n. 2.33.

Tabnuua 2

HaumeHoBaHve 060pya0BaHNst U CTPOUTENBHBIX KOHCTPYKLIMNA,
MeXAay KOTOpbIMU NpeaycMaTpuBaoTCst IPOXoabl

LLinpnHa npoxogos
B CBETY, MM, He

(Bogonogorpesarenei, rpsA3eBuKoB, 31€BaTOPOB U Ap.) UMK
BbICTYNaKOLMMU YacTsMu 060pyAOBaHUS U CTEHOM

OT nona 1nu nNepekpbITUS 40 NOBEPXHOCTU TEMSIOM3ONALMOHHBIX 0,7
KOHCTpYKUMin Tpy6onposoaos

na o6cnyxuBaHns apMaTypbl 1 KOMNEHCATOPOB (OT CTeHb! 40
chnaHua apmaTypbl UM 40 KOMMeHcaTopa) npu anameTpe Tpyo,

MeHee
Mexay Hacocamu ¢ anekTpoasuratensamu HanpsxeHvem go 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexay Hacocamu u CTeHowm 1,0
Mexay Hacocamu 1 pacnpeaenuTenbHbIM LWMTOM UK LLUTOM 2,0
KUMuA
Mexay BbiCTynaloLmMmm Yactsimm o6opyaoBaHus 0,8

MM:
00 500 0,6
ot 600 no 900 0,7
Mpw ycTaHOBKE ABYX HACOCOB C 3MEKTPOABUIaTENSIMU HA OQHOM 1,0
dyHaameHTe 6e3 npoxoada Mexay HUMK, Ho ¢ obecneyeHnem
BOKDYI COBOEHHOW YCTaHOBKM NPOXO0B

Tabnuua 3

MuHumManbHoe paccTtossHUe B CBeTy Mexay pr60npOBop,aMM n

CTPOUTENBbHLIMU KOHCTPYKLUAMMU

Y4€TOM TEMIOU3ONSALMOHHON KOHCTPYKLMU) O CTEHbI
OT BbICTYNalLWKMX YacTe HacoCOB C arfieKTpoasuratensmm 300
HanpsbkeHnem go 1000 B ¢ gnameTpom HamopHoro natpybka He

HaumeHoBaHue PaccTosiHue B cBeTy,
MM,
He MeHee
OT BbICTyMalwWMX YacTen apmatypbl unum obopyaoBaHus (C 200




6onee 100 mMm (npu ycTaHoBKe y CTEHbI 63 npoxoaa) Ao
CTeHbI

Mexay BbICTynaloWmMMM YacTaMU HAacOCOB W aneKTpoasuratenei 300
npy ycTaHOBKe ABYX HAacOCOB C 3MeKTpoABWUraTensiMv Ha OfHOM
dyHOameHTe y cTeHbl 6e3 npoxoaa

OT dnaHua 3agBWMXKKW Ha OTBETBMEHWM OO0 MOBEPXHOCTU 100
TENNoW30NALIMOHHON KOHCTPYKLIMK OCHOBHbIX TPY6

OT BbIABMHYTOrO LUNUHAENS 3aABWXKKM (MNK WITypBana) A0 CTeHb 100
unu nepekpbiTus npu Dy <400 mm

To xe, npu Dy =500 mm 200
OT nona Ao HK3a TENNOU3ONALIMOHHOWM KOHCTPYKLIMK apMaTypbl 100
OT cTeHbl unu oT hraHua 3aaBuMXKM 40 WTYyLepoB Ans 100
Bbifycka BOAbl UMW BO3ayxa

OT nona wnu NepekpbITUS A0 NOBEPXHOCTU TENNOU3ONSALIMOHHOM 300

KOHCTPYKLMWN TPY6 OTBETBNEHUIA

NPUNOXEHUE 2

METOOWKA ONPEOENEHUA PACYETHOW TEMNJIOBOU
NMPOU3BOOMUTENBLHOCTU BOOONOOOIPEBATENENA OTOMNEHUSA U
FOPAYEIroO BOOOCHABXEHUA

1. PacyeTHYI0 TENMOBYO NPON3BOAUTENBHOCTL Bogonoaorpesateneit QF,
cnepyeT MNpuHMMATb MO pacyeTHbIM TEMnoBbIM MOTOKaM Ha OTOMMEHUE,
BEHTUMAUMIO U ropsiiee BOOOCHaOXeHWe, MpUBEAEHHbIM B  MPOEKTHOM
OOKYMEHTaLUMM 30aHNUIN U COOPYXXEHWUN.

Mpy oOTCyTCTBMM NPOEKTHOW [OKYMEHTaLMU [OMycKaeTcs onpeaensite
pacyeTHble TENOoBblE MOTOKU B COOTBETCTBMU C yKasaHuamu CHull 2.04. 07-
86" (N0 YKpyMNHEeHHbLIM nokasaTensm).

2. PacyeTHyto TennoBylo NpPoOM3BOAUTENBHOCTL BOAOMNOAOrpeBartenel ans
cuctem otonnenuss Q% cnepyeT onpeaensTe Npy pacyeTHoON TemnepaTtype
HapyXHOro Bo3ayxa Ans NPOEKTUPOBaHWs oTonnenus t, , °C, 1 npuHMmaTh no
MaKCMMarbHbIM TEMMOBbIM NOTOKaM Qgmax, ONPeAensiemMbiM B COOTBETCTBUU C
ykasaHuem n. 1.

Mpy He3aBUCMMOM MPUCOEAUHEHUWM CUCTEM OTOMSIEHUS W BEHTUMSLUK
Yepe3 oOLWMIA BogonoforpeBaTenb pacyeTHas Tenrosasi NpPoOuU3BOAMTENb-
HOCTb BogonogorpeBatens, BT, onpegensieTcs no cymme MakcuMarbHbIX
TEMMOBLIX MOTOKOB HA OTOMIEHUE N BEHTUNSALMIO:

SP
QO = QO max + va,ax

3. Pac4yeTHyo TennoByt Npou3BoAUTENBHOCTL Bogonoaorpesartenen, BT,
Onsi CUCTEM TrOpsiYero BOAOCHAOXEHUSI C y4eTOM MOTepb TENNOThbl Mopato-
LWMMKU U LUMPKYNAUMOHHBIMK Tpy6onposogamu Q%% Br cnepyeT onpeaenaTb
npu TemnepaTypax BoAbl B TOYKe M3NoMa rpaduka Temnepatyp BoAbl B CO-
OTBETCTBUM C yKasaHusiMu M. 1, a Npy OTCYTCTBUM MPOEKTHOW AOKYMEHTaLun
— 1o TennoBbIM NOTOKaM, onpeaensiemMbiM Mo crneaywmum dopmynam

npu Hanmumm 6akoB-akKyMynAaTOPOB HarpeBaemoun BoAbl y notpebutenen
— MO CpefHeMy TEennoBOMY MOTOKY Ha ropsiiee BOOOCHabXeHue 3a oTo-
nuTenbHbIN nepuog, onpegensemomy no n. 3. 13,a CHull 2.04. 01-85, no

h
Sl QT
dopmyne Qh = —_ WX 3aBMCUMOCTM OT MPUHATOrO 3anaca TennoTbl B

12

Gakax no npun. 7 u 8 ykasaHHoW rnaebl (unu no CHul 2.04 07-86" —

Q:P = th )’

npyu  OTCYTCTBUM  BGakoB-akKyMynsiTOpOB  HarpeBaemoll  Bogbl Y
notpebutenein — MO MaKCMMasribHbIM TEMnoBbIM MOTOKaM Ha ropsiyee

BogocHabxeHune, onpeaensembim no n. 3.13,6 CHul 2.04.01-85, Q:P - Q:
(vnm no CHwMM 2. 04.07-86*Q:P -Q,...)

4. Mpwu OTCYTCTBMU AAHHLIX O BENUYMHE NOTEPb TENNOThI TpybonpoBoaamu
cUCTEM ropsivero BogocHabXeHusi fonyckaeTcs TenmnoBble NOTOKW Ha ropsyee



BoAocHabxeHne. BT, onpegmenate no dopmynam npu Hanuuuu 6akos-
aKKyMynsiTopoB

C

Q.=35 G..(55-t.)1+ k. (1)

npu OTCYTCTBUM BaKOB-aKKyMynsiTOPOB

C
Qh max = 36 ) (Ghmax + Ghmc KTn)(55 - tc)’ (2)
roe Krn— KO3 DULMNEHT, yuYnTblBaAOLLNA norepu TEnnoThbl

TpybonpoBogamMu CUCTEM ropsivero BOAOCHabXeHUs1, MpUHMMaeEMbIA
no Ta6n. 1.

Ta6bnuua 1
Tunbl cMCTEM ropsiyero BOAOCHatXeHNS KoacbpmumeHT, yunTbiBaoLwmin notepu
TennoTel TpybonposBogamu, K
npu Hanuuum TennoBbix | 6e3 Tenno-
ceTen ropsiHero BbIX ceTen
BOAOCHabXeHWs nocne ropsiyero
utn BOAOCHa0-
KEHUSI
C n3onvpoBaHHbIMK cTosikamu 6e3 nosno- 0,15 0,1
TeHuecylunTenen
To e, C NONOTEHLECYLUNTENAMMN 0,25 0,2
C HensonupoBaHHbIMK CTOSIKaMU ~ 0,35 0,3
NonoTeHLeCyLUINTENAMU
Tabnuua 2

YucneHHocTb xutenen | 150 | 250 [ 350 500 700 | 1000 | 1500 2000

KoadbdpmumeHT yacosom 515| 4,5 4.1 3,75 3,5 3,27 | 3,09 2,97
HepaBHOMEPHOCTU
BOCOMOTPEBNEHNS Ky

MpoponxeHue Tabn. 2

YucneHHocTb xutenen |2500/3000| 4000 | 5000 [ 6000 | 7500 | 10000 | 20000

KoadhdpmumeHT yacosoi 2,9 12,85| 2,78 | 2,74 2,7 2,65 2,6 2,4
HepaBHOMEpPHOCTKN
BOAONOTPEONEHUS Ky

Mpu OTCYTCTBUM A@HHbIX O KONMYECTBE U XapaKTePUCTUKE BOAOPa3bopHbIX
npubopoB 4YacoBol pacxon ropsivert BoAbl Gpmax  ANS KWMbIX panoHOB
JonyckaeTtcst onpefenatb no opmyne

Ghmax = I(T z Gh’ (3)

roe ky — KoacpduuMeHT YacoBOW HEepaBHOMEPHOCTU BOAONOTPeONeHus
NPYHUMaEMbI No Tabn. 2.

lMpumeyaHue — [1nsi CUCTEM ropsivero BogocHabxeHusl, 06CnyXnBaroLLmx
OLHOBPEMEHHO XWrble N OOLLECTBEHHbIE 34aHMs, KO3I(EMUUMEHT YHacOBON
HepaBHOMEPHOCTW crnefyeT MPYHUMATb MO CyMME YWCMEHHOCTW XUTernen B
XUMbIX 308HUAX U YCIMOBHON YNCNEHHOCTU xuTtenei Uy, B 0BLIECTBEHHbIX
34aHusIX, onpegensieMon no opmyrne

U,..=025G" @)

roe G, — cpedHuit pacxod BoAbl Ha ropsiiee BoAoCHaGXeHWe 3a
OoTONUTENbHBIN Nepuoa, Kr/d, Ans obLWweCTBEHHbIX 34aHWIA, onpeaensiemelin no
CHwuIM 2.04.01-85.

Mpn OTCYTCTBMM [aHHbIX O Ha3HAYeHUU OOLLECTBEHHbIX 34aHWNA
JonyckaeTcs npu onpefeneHun koagduLUMeHTa YacoBON HEPaBHOMEPHOCTU
no Tabn. 2 ycrnoBHO YUCIEHHOCTb XUTENen NpuHMMaTb C KO3hdPULNEHTOM
1,2.

NPUNOXEHUE 3



METOAWKA ONPEAENEHUA NAPAMETPOB N1 PACHETA
BOAOMNOAOINPEBATEJIEN OTOMNNEHUA

1. PacyeT NoBepXHOCTW Harpesa Bogonogorpesateneil otonneHus F, M2,
NpoBOAMTCS MpW TeMrepaTtype BOAbl B TEMSIOBOW CETU, COOTBETCTBYHOLLEN
pacyeTHOW TemnepaType HapyXHOro BO3gyxa Afsl  NPOeKTUPOBaHus
OTOMMEHWS!, U Ha PacYETHYK MPON3BOAUTENLHOCTL Q°7), OnpeaeneHHyio no

npvn. 2, no hopmyne
SP
Q,

F=—— (1)
kat,
2. Temnepatypy HarpeBaeMon BOAbI crieayeT NpUHMMaTh:
Ha BXode B BoAonogorpesaTtenb T, — PaBHOM TemnepaTtype BOAbl a

obpaTtHOM TpybonpoBode CUCTEM OTOMIIEHWUS MPU TeMnepaTtype HapyXHOro
Bosayxa to;

Ha BbIxo4e W3 BoAgonogorpeBaTtens 1oy — PaBHOW TemnepaTtype BoAbl B
nogarowem Tpybonposoae Tennosbix ceTer 3a LTI vnn B nogatowem Tpy-
©onpoBoae cuctembl OTONMEHMA NpWU yYCTaHOBKe Bogonogorpesatens B UTI
npv TemnepaType HapyXHOro Bosayxa to;

MpumedaHne — MNpn HE3aBMCMMOM NPUCOEOUHEHUN CUCTEM OTOMMEHUS U
BEHTUNSAUMM Yepe3 obwmin BogonogorpeBatenb TemnepaTypy HarpeBaemow
BoAbl B obpaTHOM TpybonpoBoge Ha Bxode B BOAOMNOAOrpeBaTesnb criegyeT
onpedenatb C Yy4eTOM TemnepaTtypbl BoOAbl MOCNe npu COeAWHEHUS
TpybonpoBoaa cucteMbl BeHTURAUMK. [pu pacxoae TennoThl HA BEHTUMNALMIO
He 6onee 15 % cyMMapHOro MakCUMarnbHOrO 4acoBOro pacxoda TennoTbl Ha
oTONneHne [JornyckaeTcsl  TemrepaTypy HarpeBaeMoW BoAbl  nepen
BogonogorpesareneMm npuHUMaTb paBHOW Temnepatype BOAbl B 06paTHOM
TpybGonpoBoAe CUCTEMbI OTOMMEHNUS.

3. TemnepaTypy rpetoLleii BoAbl cregyeT NpMHUMaTh:

Ha Bxo4e B BOOOMOAOrpPeBaTBMb — paBHOW Temnepatype BoAbl B
nopatowem TpybonpoBoae TENMOBOW CETW Ha BBOAE B TEMOBOW MYHKT Ty,
npu TemnepaTtype Hapy>Horo Bo3ayxa to,

Ha BbIXxo4e M3 BogonogorpeBaTens Too, — Ha 5—10 °C Bblwe
TemnepaTtypbl BoAbl B ObBpaTHOM TpybonpoBOoAe CUCTEMbI OTOMMEHMS Mpu
pacyeTHON TeMnepaType Hapy>HOro Bo3ayxa to;

4. PacuyeTHble pacxogbl Bogbl Ggo M Gomax, KF/M, Ons pacuyeTa
Bogonogorpesartenel CUCTeM  OTOMMEHUs  cregyeT  onpegensats Mo
dopmynam:

rpetoLlen Boabl

36Q
G = omax (2)
’ (T1 - Toz)c
HarpeBaemoW Boabl
36Q
G . _ omax (3)
’ (Tm - '[2)0

Mpu He3aBUCMMOM MNPUCOEAMHEHUM CUCTEM OTOMMEHUS U BEHTUNALUMK
Yepes obLMI BogonogorpeBaTtenb pacyeTHble pacxodbl Boabl Gyo U Gomax,
Kr/4, cnenyet onpeaenaTe No goopmynam:

rpetoLlen Bogbl
_ 3'6(Q0max + vaax) (4)

HarpeBaemoW Boapl

~36(Qupe* Qo (5)



rae Qomax, Qumax — COOTBETCTBEHHO MaKCcMMarbHble TEMMOBbLIE NOTOKN Ha
OTOMSEHNE U BEHTUNSUMIO, BT.

5. TemnepatypHblid Hanop Aty °C. BogonoporpeBaTensi OTOMMEHWS
onpeaenseTcs no dopmyrne

At = (1:1 — T01) B (Toz B T.) ®)
T 230 T
T2~ T2

6. KoathduumeHT Tenmonepegaum B 3aBUCMMOCTM OT  KOHCTPYKLUUU
BoAonogorpesartens cnegyet onpeaenaTb no npun. 7—9.

NMPUNOXEHUE 4

METOAUKA OMNMPEQENEHUA MAPAMETPOB ANNA PACYHETA
BOOONOAOIPEBATENEN FOPAYErO BOOOCHABXEHUS,
NMPUCOEANHEHHBLIX NO OQHOCTYNEHYATON CXEME

1. PacyeT MNOBepxHOCTU HarpeBa BofonofdorpesaTtenert ropsyero
BoZOCHaGXeHUs crieqyeT Npov3BoauTb (CM. puc. 1) Npu TemnepaTtype BoAbl B
nogatowemM TpyGonpoBoae TEennoBoi CeT COOTBETCTBYIOLLEN TOYKe M3roma
rpacuka TemnepaTyp BoAbl, UMW NPV MUHUMAIIbHOW TeMNepaType BOAbl, ECu
OTCYTCTBYeT  M3foMm  rpacdwuka  Temnepatyp, W MO  pacyeTHOI
NPOV3BOAMTENIBHOCTM, ONpeaesnieHHol No npun. 2

QSP
h

T kA t,

roe Q°F, onpegenseTcs Npy HanMuMm 6akoB-akKyMynsaTopoB no dopmyne
(1) npun. 2, a npu oTCyTCTBUM BaKOB-aKKyMynaTopoB — no copmyne (2) npun.
2

F (1

2. TemnepaTypy HarpeBaemoW BoAbl CriedyeT NpuvHMMaTb: Ha BXO4E B
Bogonogorpesatens t— paBHon 5 °C ecnn OTCYTCTBYIOT SKCNyaTauMOHHbIE
JaHHble Ha Bbixoge u3 Bopgonogorpesatenst t, — pasHon 60 °C, a npu
BaKyyMHoW Aeaspauun — 65 °C.

3. Temnepatypy rpetoweii Boabl crnegyeT MPUHUMAThL: Ha BXxode B
Bogonogorpesatenb 1’y — paBHOM TemnepaType BOAbl B MNOAAKLLEM
TpyOonpoBoae TEMMOBOW CETU Ha BBOAE B TEMMOBOM MYHKT Npu TemnepaTtype
HapYy)XHOro Bo3fdyxa B TOYKe M3foMa rpaduka TemnepaTyp BoAbl, Ha BbiIxoae
13 Bogo nogorpesartens t's — pasHon 30 °C.

4. Pac4yeTHble pacxogbl Boabl Gy, wn Gy, Kr/M, ana pacdeta
BoAoONogorpeBaTenst ropsiiero BOAOCHAOXeHMs crnenyeT onpegensatb no
cdopmynam

rpetoLlen Bogbl

SP
G 38Q7 @
dh ( " )C
T17 T3
HarpeBaeM0|7| BOAbI
36Q
G=7—1 (3)

(t-t)e

5. TemnepaTypHbIi HaNnop BOAOMOAOIPEBATENS rOpsAYero BOAOCHAOXEHNS

onpegensieTca no popmyne
(TS—L%{TG—tQ

r _
23lg 3~ L
T 1_th

At = (4)



6. KoathduumeHT Tenmonepegaym B 3aBMCMMOCTM OT  KOHCTPYKLUUU
BoJonoaorpesaTens cnegyet onpeaensts no npun. 7—9.

NMPUNOXEHUE 5

METOAWKA OMPEOEJNIEHUA MAPAMETPOB OJ1A PACYHETA
BOOOMNOAOIPEBATENEN FOPAYEIO BOOOCHABXEHUA,
NMPUCOEAUHEHHbIX NO ABYXCTYMNEHYATOU CXEME

MeTtoguka pacyeTa BOOOMOLOrpeBaTENEN ropsvero BOAOCHabXeHWUs,
NPUCOEONHEHHbIX K TENMOBON CETU NO ABYXCTYNeH4YaTon cxeme (CM. puc. 2—
4) C orpaHM4YeHMEeM MakCMManbHOrO pacxoda CeTeBOM BOAbl Ha BBOA,
npumeHsieMas 4o HaCTOSLEero BpeMeHn OCHOoBaHa Ha KOCBEHHOM meToae, Mo
KOTOpOMY TenmoBasi NMPOM3BOAUTENbHOCTb | CTyneHn BogonogorpeBaTenen
onpeaensieTcs 6anaHCOBOWN Harpy3komn ropsiiero BogocHabxeHus, a |l ctyneHm
— MO pasHuLEe Harpy3ok Mexay pacqyeTHOW u Harpy3kown IctyneHwu. lNpu atom
He cobriogaeTcs NPMHUMN HENPEPLIBHOCTU: TemnepaTypa HarpeBaeMow Boabl
Ha BblXxoAe M3 Bogornodorpesarensi | CTyneHn He coBnagaeTt C TeMnepaTypon
TOW e BoAbl Ha BxoAe Bo |l cTyneHb, UTo 3aTpyaHsSeT ee Ncnonb3oBaHne Ans
MaLUMHHOrO cyeTa.

HoBas meTtoguka pacyeta 6ornee norvyHa ons OBYXCTYNEHYaTON CXEMbI C
OrpaHMYeHNEM MaKCUMarbHOrO pacxoja ceTeBo Boabl Ha BBog. OHa
OCHOBaHa Ha TOM MOSOXEHMU, YTO B Yac MakcumarbHOro Bogopasbopa npu
pacyeTHon Aans nogbopa BogonogorpeBaTtenelt TemnepaType HapyXHOro
BO3[yxa COOTBETCTBYHOLUEN TOYKE WU3NOMa LEHTpanbHOro TemnepaTypHOro
rpacmka, BO3MOXHO MpekpalleHne nodadu TennoTbl Ha OTOMMeHWe, U BCs
ceTeBas Boda NOCTynaeT Ha ropsiyee BoAoCHabxeHune.

Ona Bbibopa HeobOxoguMmoro Tumnopasmepa W 4ucna  Cekuumn
KOXyXoTpybHOoro nubo 4ucna nnmacTH M 4Yucna XOAOB NNacTUHYaToro
Boaomnofdorpesarteneln criegyet onpeaenuTb NOBEPXHOCTb Harpesa Mo pac-
YEeTHOW NpPOM3BOOMTENBHOCTU K TemnepaTypam rperowen u HarpeBaemom
BOAbl M3 TENnoBOro pacyeta B COOTBETCTBUM C HUXKENPUBEOEHHbIMM
dopmynamu.

1. PacuyeT noBepxHocTM HarpeBa F, M2, BoJornogorpesaTenien ropsiyero
BOAOCHabXeHUs1 JOMKeH MPOM3BOAMUTLCS MpU TemnepaType BoAbl B Noaaro-
wem TpybonpoBode TEMNnOBOW CETWM, COOTBETCTBYHOLLEW TOYKE M3Noma
rpacvka TemnepaTtyp BOAbl UMW MPY MUHUMaNbLHOW TeMnepaType BOAbl, €CMu
OTCYTCTBYET M3MnoM rpadmka Temnepartyp, Tak Kak npu 3Tom pexume Oyaet
MUHMMAnbHBIN Nepenag TemnepaTyp U 3HavyeHun koadduumeHTa Tennone-

peﬂ.a ", OqDOPVyJe

F=—"-— (1)
kat,
roe QF— pacueTHas Tennoeasi NPOU3BOANTENBHOCTb
BoAonogorpeBaTenen ropayero BoAoCHabXxeHus, onpegensaeTca no npvn. 2,
K — koadhbuumeHT Tennonepenayu, BT/(M2 °C), onpegenseTca B

3aBUCMMOCTM OT KOHCTPYKL MK BogonoaorpesaTenen no npun 7—9,

At — cpegHenorapudmnyeckas pasHoCTb TemnepaTtyp Mexay rpetoLlei
N HarpeBaemow Bogon (TemnepaTypHbln Hanop) °C, onpegensieTca no
dopmyne (18) HacTOALLEro NPUNOXKEHUS.

2. PacnpegeneHne pacuyeTHoOii TennoBoii npowssoauTensHocth QP
Bogonogorpesatenen mexay | n Il ctyneHsamMm ocyLLECTBNAETCSA UCXOAs U3 YC-
NOBUS, YTO HarpeBaemas Boga Bo |l cTyneHun gorpeBaetcst o TemnepaTypbl ty,
= 60 °C, a B | ctyneHn — po Temnepatypbl t', onpenensiemMon TEXHUKO-
3KOHOMWYECKMM pac4eTOM WM NpuHMUMaemon Ha 5 °C meHee TemnepaTypbl
ceTeBOM BOAbLI B 06paTHOM TpybonpoBoae B TOUKe M3roma rpadmka.

PacuyeTHas TennoBas npou3BOAUTENBHOCTbL Bogonogorpesatenen | n ll
cTyneHen QSP""h, BT, onpegensieTca no popmynam

Q" =G,lt- ’[0)3—(_36 @



SPII 1\ C
Qh - Gh max(th - th)% ©)

3. Temnepatypa HarpeBaemow Boabl, °C, nocne | ctyneHn onpegenserca
no gopmynam:
npv 3aBMCMMOM NPUCOEANHEHUMN CUCTEMbI OTOMMEHUSA

t.=t',-5 4)

npun HesaBncMMoM npncoegnHeHnmn cucTemMbl oTonsieHna

I
th =T ’02 -5 )

4. MakcuMmarnbHbIN pacxof HarpeBaeMon BoAbl, Kr/4, npoxoasien yepes |

n Il ctyneHn BoponogorpeBaTtensi, cregyeT paccuuTbiBaTb WCXOAA W3
MaKCMMarbHOro TEMMOBOrO MOTOKa Ha ropsiiee BogocHabxeHve Qpmay
onpegensiemoro no copmyne 2 npu. 2, n Harpeea Boabl Ao 60 °C Bo Il cTy-

NeHu:
GSP _ 3.6 thax (6)
hmax (th _ tc)c

5. Pacxog rpetoiien Bogbl GSPd, Kr/u:

a) Ans TEnnoBbIX MYHKTOB MNPV OTCYTCTBUM BEHTUMSALUMOHHOW Harpysku
pacxop rpetoLien Boabl NpMHUMaeTcs oanHakoBbiM Ans | u |l cTyneHen Bogo-
nogorpesaTenemn n onpegensaeTcs:

npu perynupoBaHuMu OTMAycka TEMnoTbl MO COBMELLEHHOW Harpyske
OTOMMEHUSA N ropsAYero BOAOCHAOXEHMS — MO MakCMMarnbHOMY pacxogy ce-
TeBOW BOAbl Ha ropsyee BogocHabxeHune (dopmyna (7)) nmbo no
MaKkcumarnbHOMy pacxody CeTeBOM BoAbl Ha oTonneHue (dpopmyna (8)):

G - 36-055 thax; -
¢ (T ,1 -7 ,z)c
— 36 Qomax (8)

SP _ .
G d GdO (T1_T2)C’

B kauecTBe pacueTHo NpuHMMaeTcs 6onblias U3 NoNyYeHHbIX BEMUYMH,
npu perynmpoBaHny OTMycka TENMOTbl MO Harpy3ke OTOMMEHNSI pacHeTHbIN
pacxoj rpetoLlen Boapl onpegensieTcs no popmyrne

Gjp = Gdo + 12 Gdhm (9)
Gdhm _ 3-6th 95— txln

4 !/ —
C(T 1_ T 2) 55 tc

Mpun aTOM cnepyeT NpoBepsATb TeMNepaTypy rpetoLlein Boabl Ha BbIXOAe U3
Bogonogorpesatens | ctynenn npy Qumax Mo popmyne

36Q
T,=1 e (1)
2 1 CGd

+0.2 (10)

B cnyyae ecnu TemnepaTypa, onpegeneHHas no dopmyne (11 ),
nonyuyunace Huxe 15 °C, 10 'y cnegyet npvHumaTth paBHon 15 °C, a pacxog
rpetoLen Boapl nepecyntats no opmyne

sp _ 36Qum . (12)
“ (g',-15)c’

0) Ons TennoBbiX MYHKTOB MPU HanMMuum BEHTUMSILMOHHOW Harpysku
pacxop rpetoLlern Boabl NPMHUMaETCs
ans | ctynexm



SP
Gd I = Gdhmax+ Gdo . (13)
G:PH = Gdhmax (14)

6. Temnepatypa rpetowen Boasl, °C, Ha Bbixoge us sogonogorpesatens |l

crynenmn t'y:
SPII
1 , 36 Qh
Tz =T 1 SPII
cG

d

ans Il ctynenu

(15)

7. Temnepatypa rpetowent Bogbl, °C, Ha Bxoge B Bogonogorpesatens |

cTynexm 1
11
I T, Gdhmax + P Gdo

T =
1 Gdh max + Gdo

8. TemnepaTtypa rpetowient Bogbl, °C, Ha Bbixode u3 Bogonogorpesartens |

CTyneHm 15
SP
., 368Q,
To=T 1~ _~sPl
cQG,
9. CpegHenorapndmMmyeckaa pasHOCTb TemnepaTyp Mexay rpetowen u
HarpesaemoW Bogon, °C

(16)

(17)

AT —A
) 231 A,
. gAtM

NPUNOXEHUE 6

METOAUKA OMNPEQENEHUA MNMAPAMETPOB ONA PACYHETA
BOOOMNOAOIPEBATENEN FOPAYErO BOOOCHABXEHMUS,
MPUCOEAUHEHHbIX NO ABYXCTYMEHYATOW CXEME CO

CTABMNU3ALIMENA PACXOJOA BOAbl HA OTOMMNEHUE

1. ToBepxHocTb Harpesa Bogonogorpesatenen (cMm. puc. 8) ropsdero
BofocHaGxeHnst F, M, onpeaensieTcs npu TemnepaType BoAbl B NOAALIEM
TpybonpoBode TENoBOW CeTW, COOTBETCTBYIOLIEH TOYKe u3fnoma rpaduka
TemnepaTtyp BOAbl, UM NPU MUHMManNbHOW TemnepaType BOAbl, €Cnn
OTCYTCTBYeT U3nom rpadmka Temnepartyp, Tak Kak npu aTom pexume Oyaet
MUHMManbHBIM  nNepenag  Temnepatyp W 3HayeHun  koadpuumneHTa

Tenronepeaayw, no dopmyrne
Q sP
—~h

KA tcp

e Q%, —  pacuetHas  Tennosas  MPOU3BOAUTENBHOCTb
BOLONOJOrpeBaTeneil ropsiuero BoaocHabxeHus:, BT, onpeaensietcs no npuri.
2;

F= (1

At,, — cpepaHenorapudMmuyeckas pasHoCTb TemnepaTtyp mexay rpetoLei
1 HarpeBaemow Bogow, °C, onpegensaeTcsa no npwn. 5

K — KkoadhbuumMeHT Tennonepenayu, BT/( °C), onpegenseTca B
3aBWCMMOCTW OT KOHCTPYKLIMW Bogonoaorpesatenen no npun. 7—9.

2. Tennoeoit notok Ha |l cryneHb Boponogorpesatens QMg BT, npu
[ABYXCTYMEHYaTON cXemMe MpUCOEAMHEHUs BOAOMOAOrpeBaTeneit ropsivero
BOAOCHabXeHMs (Mo puc. 8), HeobxoauMbIV TONbKO A4St BbIMUCIIEHMSA pacxoaa



rpetoLen Boabl, NPy MakcManbHOM TEMMOBOM MOTOKE Ha BEHTUNALUMIO He 6o-
nee 15 % MakcMManbHOro TenmnoBOro NOToKa Ha OTONMeHne onpeaenseTcs no
cdopmynam

npu OTCYTCTBUM BAKOB-aKKyMyIiTOPOB HarpeBaemMown BoAbl

SPII 1y C
Q' =12G,(55-1)5 5+ Q. @
NPV HanMuun 6aKoB-akKKyMyIsiTOPOB HarpeBaemMon Bo/bl
SPII 1y C
hd Ghm (55 - th) 36 + th’ @)
rae Qn — Tennoeble noTepu TpyGOMPOBOAOB CUCTEM ropsiyero

BOJOCHabxeHus, BT.

Mpy OTCYTCTBUW AaHHBLIX O BEMUYMHE TEMSIOBbLIX NOTEPb TPyGonpoBodamu
CUCTEM ropsidero BOAOCHabGXeHMs TennoBol NOTok Ha Il cTtyneHb Bogono-
porpesatens, BT, Q%" nonyckaetcs onpegensite no chopmynam

npu OTCYTCTBUM GaKOB-aKKyMyIsiTOPOB HarpeBaeMon BoAbl

SPII C 1 .
Qr =55 Ghm[1-2(55 1) +K.,(55- t)] @
NpW HanuuumM 6aKoB-akKyMynsiTOPOB HarpeBaeMoil Bobl
SPII Y 1 .
th = % hm [(55 - th) + KTI‘I (55 - tc)]’ ®)
rAe  Kin—  KO3(hMWLUMEHT,  yunTbIBAalOWMIA  MOTepu  TEMnoThl

pr6OI'IpOBO,EI,aMI/I CUCTEM ropsayero BOAOCHaOXeHus, NnpUHMMaeTCAa no npwun.

3. PacnpegeneHve  pacyeTHOW  TenmnoBOW  MPOU3BOAUTENBbHOCTU
Bogonogorpesatenen mexgy | wn Il ctyneHsmu, onpegeneHve pacyeTHbIX
TemnepaTtyp U pacxo4oB BOAbl ANS pacyeTa BogonogorpesaTenen crnegyet
npvHUMaTh no Tabnuue.

O6nacTb NnpUMeHeHUs cxeMbl (no puc.8)

HaumeHoBaHue pac4yeTHbIX BeNNYUH

NPOVU3BOACTBEHHbIE 3AaHUs, rpynna
KUMbIX 1 OBLLECTBEHHBIX 3[aHuii C
MaKcUMarbHbIM TEMOBLIM MOTOKOM
Ha BeHTUNAUMKO 6onee15%
MaKCUMarbHOro TeMoBOro NoToka
Ha oTonneHue

XUIble 1 0BLLECTBEHHbIE 3[aHus
C MaKcUMarbHbIM TeNnoBbIM
NOTOKOM Ha BEHTUMSALMIO HE
6onee15% makcymansHoro

TennoBoro notoka Ha
oTonnexne

1

2

3

I cTy
PacuyeTHas TennoBasi npou3BoaUTENb-
HOCTb 1 CTyneHu Bogonoaorpesatens

TemnepaTypa HarpeBaemoii Bogbl, °C, Ha
BXO/le B BOAOMNOAOIPBBaTENb

To e, Ha BbIxoJe U3 BofonoaorpesaTens
TemnepaTypa rpetowein Boasl, °C, Ha
BXOfle B BoAornoAorpesatesib

To xe, Ha BbIXoAe U3 BogonoaorpesaTens

Pacxop HarpeBaeMom BoAbl, Kr/y

Pacxop rpetoLueit Boabl, Kr/4

Il cTy
PacyeTHas Tennosasi NpousBoanTE b-
HOCTb
Il cTyneHn Bogonoporpesatens
TemnepaTypa HarpeBaemoii Boasbl, °C, Ha
BXOAe B BoJonogorpesarerns

To xe, Ha BbIXo4e 13 Bogonogorpesartens

Temnepatypa rpetowiein Boasl, °C, Ha

neHb ABYXCTYNEHYaToil CXeMbl
SPL c SPI
Q"-35G(t.-5-t)

Q- SG (. -5-t)

t;. @ NpY BakyyMHoOW feaspaumm
t+5
t'hy
T2

BXOZE B BofonoAorpesaTens
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36 Q:Pl

T,=T A~

SPI
cG,

Be3 6akoB-akkamynsaTopos

G:\ = Ghmax

G.=G..

C Bakamu-akkamynstopamu

G:\ = Ghm

Q36055
dt'-1'))
NeHb AByXCTyI'IeH'-IaYOﬁ CcXeMbl
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e . 38QrQu)
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To xe, Ha BbIxofe 13 Bogonoaorpesatens 1t SPil
A A0NoAorp! T,=1' " , 36 Qh
2 2 T,= -

2=T SPIT
CGd

Pacxop HarpeBaemoi BoAbl, Kr/4 Be3 GakoB-akkymynsiTopos

G -G
h ™~ Ihmax

C H6akamu-akkymynsitopamu npu
OTCYTCTBUW LIMPKYNSILIM

G‘hl = Ghm

C H6akamu-akkymynstopamm

. 36 Q:PI!
G- of60-t,)

Mpy HaNUuMK UMpKyIALMA
G“ ) 36 Q:Pn
h 11
of60-t)
. 36 Q:PII
Gn = , ,
dt’-1")

Pacxop rpetowyent Boapl, Kr/v

sP SP
Gd m_ Gd 1

MpumeyaHusi

1 MNpy HE3aBUCYMOM NPUCOEANHEHUN CUCTEM OTOMNEHUSI BMECTO T', CNeayeT NPUHMMATh Ty .

2 BenuuuHa Heporpesa B | cTynenu § , °C, npuHumaeTcs: ¢ 6akamu-akkymynsitopamu & = 5 °C, npu oTCyTCTBUN
6akoB-akkymynatopos & = 10 °C.

3 MNpu onpeaenexnn pacyeTHOro pacxoa rpetoLleit Boabl Anst | cTyneHu BofonogorpesaTtens pacxos Bofbl OT
CHCTEM BEHTUMALMM He YUYUTbIBAETCS.

4 Temnepatypy Harpesaemol BoAbl Ha Bbixoae w3 noaorpesatens t, B LITM u B UTI cneayeT npuHumate pasHoin 60
°C, a B fa LTI c BakyymHol aeaspaumen —t, = 65 °C.

5 BenuumHa TennoBoro noToka Ha OTOMNEHMe B TO4Ke u3noma rpaduka Temnepatyp Q'p onpegensercs no
dopmyne ti _ tH

Q’o = QOmax ti _ tu

NMPUNOXEHUE7

TEMNOBOW U rMOPABNMUYECKUA PACYET FOPU3OHTANBbHbIX
CEKLIMOHHbIX KOXXYXOTPYBHbIX BOJO-BOAAHbBIX
NOOOrPEBATENEN

Fopu3oHTanbHblE CEKLMOHHbIE CKOPOCTHbIE Bogonogorpesatenu no FOCT
27590 c Tpy6GHOM cUCTEMOW M3 MPSIMbIX MMaAKMX U NPpoUIUMPOBaHHbIX Tpyo
oTnMyarTCcs TeM, YTO Ans ycTpaHeHnusi npornba Tpybok ycTaHaBnueawTcs
OBYXCEKTOPHbIE OMOpPHblE Meperopofkn, npeacTasnsawwme cobon vacTb
TpyOHOW pelueTkn. Takas KOHCTPYKUMS OMOPHbIX neperopofgok obneryaet
YCTaHOBKY TPYOOK M UX 3aMeHy B YCNOBUSIX 3KCNyaTaumm, Tak kak 0TBEpCTUS
OMOPHBLIX MEeperopodoK pacrnonoXeHbl COOCHO C OTBEPCTUAMWU TPYOHbIX
peLleToK.

Kaxxgas onopa yctaHoBreHa CO CMeLleHneM OTHOCUTENbHO Apyr Apyra Ha
60°, 4To NoBbIWAaET TypOynNun3auunio NOTOKa TEMNOHOCUTENS, NPOXOASALLErO NO
MEXTPyOHOMY MpOCTPaHCTBY, M MNPUBOOUT K YBENWYEHUO KoaddpuumneHta
TEennooTAaynM OT TEeMnnOHOCUTENs K CTeHke TpyboK, a COOTBETCTBEHHO —
BO3pacTaeT TennockeM ¢ 1 M’ MOBEPXHOCTM Harpesa. McnonbayoTca
NaTyHHble TPYOKM HapYXHbIM AuaMeTpom 16 MM, TOMLWMHOW CTEHKM 1 MM Mo
FOCT 21646 n FOCT 494.

Ewe Gonbliee yBenuueHue koadpdmumeHTa Tennonepenayn Aocturaercs
npuMeHeHVemM B TpyObHOM nyyke BMECTO [MagKMX HaTyHHbIX TPyOoK
NpoUNNPOBaHHbIX, KOTOPbIE W3rOTaBMUBAOTCA M3 Tex xe Tpybok nytem
BblAABNMBAHUSA Ha HUX POSIMKOM MOMEPEYHbIX UMM BUMHTOBBLIX KaHABOK, YTO
npuBOASAT K TypOynm3aumm npUCTEHHOrO NOTOKA XXUAKOCTU BHYTPU TPYOOK.

Boponoporpesatenu CoCTOAT M3 CEKLWUWA, KOTOpble COEAMHATCA Mexay
cobon kanadyamu Mo TPyOHOMY MPOCTPaHCTBY W naTpybkamum — Mo Mex-
TpyOHOMYy (puc. 1 — 4 HacTtosiwero npunoxexus). MNatpybkm moryt ObiTb
pasbeMHbIMU Ha hrnaHuax unn HepasbeMHbIMK CBapHbIMU. B 3aBucumocTu ot
KOHCTPYKUMM BOZOMNOAOrpeBaTenu Afnsi CUCTEM ropsiyero BOOOCHaGXeHWst
UMEIT criegylolime yCcrnoBHble 0603HaYeHUs: AN pa3beMHOW KOHCTPYKLUUM C

rmagkmmm Tpybkamn — PI, ¢ npodwmnupoBaHHbiMn — PI1; ansa ceapHomn
KOHCTpyKUMn —  cootBeTctBeHHOo CI, CI1 (HanpaBneHne MNOTOKOB
TennoobmMeHMBaOLMXCA cped npvBegeHo B M. 4.3 HacTosiwero ceopa
npasun).

Mpumep ycnoBHoro 0603HaveHns1 BoOAONOAOrpeBaTens pasbeMHOro Tmuna ¢
Hapy>XHbIM OMaMeTpoMm Kopryca cekuun 219 mm, onvHowm cekumm 4 M, 6es
KOMMeHcaTopa TensoBoro pacluupeHus, Ha ycrnosHoe aasnenune 1,0 MMa, ¢



TPpYyOHOW CUCTEMON W3 rnagkmx TPyOOK M3 NATM CEKUMK, KNMMaTU4ecKkoro
ncnonHenus ¥Y3: MNB 219 x 4-1, 0-PIr-5-Y3 rOCT 27590.

TexHN4YecKkne xapakTepuCTUKM Bogonogorpesartenen npueeneHsl B Tabn.
1, @ HOMMHarnbHble rabapuTbl U NPUCOEAMHUTENBHBIE pa3Mepbl — B Tabn. 2
HaCTOSILLErO NPUMOXEHWSI.

METOOUWKA PACYETA BOOOMNOAOMPEBATEJIEN TOPAYEIO
BOOOCHABXEHUA

1. Ons Bbibopa HeobGXxooumoro Tumnopasmepa BogonogorpeBaTens
npeaBapuTenbHO 3agaemcst

Puc. 1 O6wwmnit BUA ropu3oHTanbHOro CEKLIMOHHOMO KOXYyXOTpyGHOro
BogonoAorpeBarensi ¢ onopaMu-Typéynusaropamm

Puc. 2 KoHCTpyKTUBHbIe pa3mepbl BogonogorpeBaTtensi

1-cekumsi; 2-kanay; 3-nepexon; 4-6nok onopHbIX Neperopofok; 5-Tpybku; 6-nepropoaka
onopHasi; 7-KkonbLo; 8-npyTok;

Heraamese 1 Henamwanse 3

Puc. 3 Kanay coeanMHuTenbHbIN



Puc.4 Mepexon



Ta6bnuua 1

TexHMYecKkne xapakTepucTuku BogonoporpeBetenen no NOCT 27590

HapyxHbii  |Yucno Tpybok| [Mnowage | Mnowank ce- [ SkBmuBaneHTH | MoBepxHOCTb Ha- | TennoBasi NPOM3BOAMTENBHOCTb QSPCEK, Macca, kr
avameTp Kop-| B cekuuu n, ceyeHunn YeHus Tp¥60K bl QnameTp rpeea ogHomn KBT, cekumm anuHon, m
nyca cekuum wT, MEXTPYO- frp, M MeX- cekumm feek, M2,
Dy, M HOrO npo- Tpy6HOro npv AnuHe, m
CTpaHcTBa npo-
furps M2 CTpaHcTBa
daks, M
Cuctema u3 Tpy6 ceKuMmn ONMHON, M | Kanava, UCnosnHeHve nepexoga
rnagkmx (uc- NpoUINPOBAHHBIX
nonHexuve 1) (ncnonHeHve 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7.9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 4,7
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 12,0 8,2 54
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7.3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 594,4 97,3 113,0 43,0 34,5
lNMpumeyaHus

1 HapyxHbIt AnameTp Tpy6ok 16 MM, BHYTPEHHUA — 14 MM.
2 Tennosasi NpON3BOAMTENLHOCTb ONpeAeneHa Npu CKOPOCTU BoAbl BHYTpU TPYOOK 1 M/C, paBEHCTBE PacXO40B TEMOOOMEHMBALLMXCS cped U TemnepatypHoM Hanope 10 °C (TemnepaTtypHbIi




nepenag no rpetowen soge 70—15 °C, Harpesaemont — 5—60 °C).
3 M'vopaenuyeckoe conpoTuBneHne B Tpybkax He 6onee 0,004 MMa ansi rnaakou Tpybku n 0,008 MMNa — ans npounNMpoBaHHON NpW ANMHE CEKLMN 2 M 1 COOTBETCTBEHHO He 6onee 0,006
MMa n 0,014 MIMa npu AnvHe cekumn 4 M; B MEXTPYOHOM NPOCTPaHCTBE rvapasnuyeckoe conpotusnenne pasHo 0,007 MMa npu anuHe cekuun 2 m 1 0,009 MIMa npu anvHe cekumn 4 M.
4 Macca onpegeneHa npu paboyem aaenexHun 1 MMMa.
5 Tennosasi NPOM3BOAMTENLHOCTb faHa Ansi CPaBHEHUsI C NoJorpeBaTesiMm Apyrux TMnopasmepoB Unv TUMoB.

Tabnuua 2
HomuHanbHble rabapuTbl U NpUucoeAuHUTENbHbIE pa3Mepbl BognogorpeBarenen , Mm

HapyxHbIi guameTp D D, D, d dy H h L L. L, L; no puc. 4
kopnyca cekumm Dy,

MM

MCMNONHEHWe no puc. 3
1 3

57 160 45 145 145 45 200 100 2225;4225 133 146 70

76 180 57 160 160 57 200 100 2265;4265 143 176 80

89 195 76 180 180 76 240 120 2320;4320 170 217 85

114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 .90

168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140

219 325 168 280 280 168 500 250 2610;4610 415 450 150

273 390 219 335 335 219 600 300 2800;4800 512 600 190

325 440 219 335 390 273 600 300 2800;4800 600 600 190




ONTMManbHOW CKOPOCTbIO HarpesaeMon Boabl B Tpybkax pasHon Wrp = 1 M/c, n
ucxoas M3 [ABYXMOTOYHOM KOMMOHOBKM  KaX[oW CTyMeHu onpeaensiem
HeoBxoaMMoe cevermne TpyBok Bogonogorpesatenst £, M2, Mo opmyre

fTP — Ghmax (1)
yen .
2-3600\W p

B cootBeTcTBUM C nomnyyeHHoi BenuunHoin P, 1 no taén. 1 BeiGupaem
HeobXoauMbIN TMMNopa3Mep BodonogorpesaTerns.

2. [Ons BblbpaHHOro TUMNopasMepa BOAOMNOAOrpeBaTens onpeaensem

(hakTMYeCcKkMe CKOPOCTU BOAbI B TPyOKax M MEXTPYGHOM NPOCTPAHCTBE KaX40ro
BOZOMOAOrpeBaTens npv ABYXNOTOYHON KOMMOHOBKE Mo hopmynam:

G1max (2)

W, = 2-3600f, p

G, (3)
Wwp‘z-saoof p

MTp
3. KoachbdhmumeHT Tennootgaum ay ,BT/(MZ, °C), oT rpetoLlen Boabl K CTEHKE

Tpy6ku onpeaenseTcs no dopmyrne
2

WO,S
a,=116/1210+18° ~ 0,038(t") ~—® “)

0,2
dsxs

rp rp
roe th — tsx + tBbIX (5)
TP 2
OKBUBaNEHTHbI AnameTp MeXTPyGHOro npocTpaHcTBa, M, onpeaensieTcs
no gopmyne
2
D.-nd., ®)

d.=D,“nd.,
[ns BbiGpaHHOro TMnopasmepa BogonoaorpeBatens d,e NpUHMMAETCs no
Tabn. 1.
4. KoadhduumeHT TennooTgaunm a,, BT/(MZ, °C) OT cCTeHku TpybkM K

HarpeBaemoli Bofe onpeensieTcs no gpopmyne
2

a,=116/1210+18t’ —0,038(t)

0,8
W, @)
d.

H H
roe tH _ tax+ tBhIX
cp 2
,.®
5. KoachdumumeHT Tennonepegaum Bogonogorpesatensa k, Bt/(m%,°C),
cnegyeTt onpegenatb No opmyne

o ©
RN
a1 a2 )\' cT

roe y— koadduumeHT adpdeKkTMBHOCTM TennoobmeHa ans rmagkoTpybHbIX
BoAonogorpesarenen ¢ onopamu B Buae nonok y = 0 95, ona rmagkotpyOHbIX
¢ 6nokom onopHbIX neperopodok y = 1,2, Ans NpodUIUMPOBaHHbLIX U C B6I0KOM
OMOPHbLIX Neperopodok v = 1,65;

B — KO3DUUMEHT yunTbIBaKOLWMIA 3arpsi3HEHME MNOBEPXHOCTM Tpyb B
3aBMCMMOCTM OT XMMUYECKMX CBONCTB BOAbI, NpuHUMmaeTcs 3= 0,8— 0,95.

6. [pwu 3agaHHOM  BENWYMHE  pacYeTHOM  MPOU3BOAUTENbHOCTM
Bogonogorpesarens Q%" no nomny4YeHHbIM  3HayeHusM  koaduuneHTa
Tennonepedaynm k u cpenHenorapMgMmMYeckon pasHoOCTU TemnepaTtyp At
onpeaenseTcs Heobxoaumasi NOBEPXHOCTb HarpeBa BogonogorpesaTens F no
dopmyne (1) npun. 5.

7. Yncno cekumn Bogonogorpesatens B ogHOM notoke N, wWT., ucxoas v3
ABYXMOTOYHOWM KOMMOHOBKW onpegensercs no opmMyne



F

B 2 fCEK

Ecnn BenuumHa N nonydeHHas no cgpopmyne (10) nmeeT OpobGHy0 4vacTb,
cocTtaBnswowyo 6onee 0,2, unMcno cekuui cnepyeT OKpyrnsATb B Gonbluyo
CTOPOHY.

8. Notepun paBnexus AP, kla, B Bogonogorpesatensax cneayet onpeaensitb
no cpopmynam:

ONsl HarpeBaeMow BOAbl, NPOXOAsILLEN B rMafkux Tpybkax:

a) npu AnvHe cekumm 4 m

N (10)

2
APH:(P715 i N (11)
f.p
0) Npu AnuHe cekunmn 2 m

g,

AP, =05 N (12)
PH ¢ prP

roe ¢ — Ko3(MULUMEHT, yYMTbIBAKOLWMIA HakMneobpasoBaHme, NpuHMMaeTcs
MO OMbITHBIM AAHHBIM, MPU UX OTCYTCTBUN — cneayeT NpUHUMaThL ¢ = 2... 3.

AN HarpeBaeMoW BoAbl, MPOXoAasen B MNPOoMUNMPOBaHHBIX Tpybkax, B
dopmynax (11) n (12) BBOAUTCS NOBbILLAOLLNIA KOSPDULMEHT 3;

ANg rpetoLent BoAbl, NPOXoasLien B MeXTpybHOM NpocTpaHCTBe:

AP, =BW. N (13)

KoadhdpmumeHT B npueeneH B Tabn. 3

Tabnuua 3
HapyxHbii gnameTp 3HayeHune koapdumumeHTa B
Koprnyca cekuum Dy, Mm npu ANviHe cekumun, M

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 24

273 11 20

325 11 20

NMPUMEP PACYETA

ONA OBYXCTYNEHYATOW CXEMbI MPUCOEOUHEHUSA
BOOOMNOAOIPEBATENEN FOPAYErO BOAOCHABXEHUSA C
OMPAHUYEHUEM MAKCUMAINBHOIO PACXOOA BOObl U3 TENNIOBOU
CETW HA BBO[A U PETYNMPOBAHUEM NMNOAAYU TEMNOTbI HA
OTOMJIEHUE

BbibpaTb 1 paccuMTaTb BOAOMOAOrPEBATENbLHYI0 YCTaHOBKY ANA CUCTEMBI
ropsiyero BoAOCHabXeHNs LieHTpanbHOro TennoBoro nyHkTa Ha 1516 ycrnoBHbIX
KBapTUp (3aceneHHoctb — 3,5 uyen Ha kBapTMpy), 06OpPYAOBaHHYHO
BOAOMOAOrpeBaTensiMm, COCTOALLMMU U3 CEKLMI KOXYXOTPYyBHOro Tuna ¢ Tpy6-
HOW CMCTEMOW 13 NPSIMbIX FMagknx Tpyook 1 6rokamm onopHbIX NeperopoAok no
FOCT 27590.

BoponogorpeeaTtenu npucoefnHeHbl K TENIOBOW CETH MO ABYXCTYNeH4YaTon
CMELUaHHOW CXemMe C OrpaHuyYeHneM MakcuMarnbHOro pacxoja BOAbl U3
TenrnoBon CeTN Ha BBOA,.

Cuctema oTONMNeHWs MNPUCOEAMHEHA K TEMnoBblM CETAM MO 3aBUCKMMOM
CXeMe C aBTOMaTU4ECKUM perynmpoBaHmeM nogadmn TennoThl.

Bakun-akkymynatopbl HarpeBaemow Boabl kak B LTI, Tak u y notpebutenen
OTCYTCTBYIOT UCXOAHbIE AAHHbIE!



1. PerynupoBaHue oTnycka TennoTtbl B CUCTEME LEHTPanM30BaHHOIO
TENNOCHAOXEHUSA NPUHATO LieHTparibHOE, KAYeCTBEHHOE MO COBMELLEHHOWN Ha-
rpy3ke OTOMMEHMS N FOPSYEro BOAOCHaGXeHMS.

2. Temnepatypa TennoHocuTens (rpetowlert BOAbl) B TEMNMOBON CETUM B
COOTBETCTBUM C MPUHATLIM 4715 JAHHOW CUCTEMbl TENNOCHabXeHUs rpacmkom
M3MEHEHUS TeMnepaTypbl BOAbl B 3aBUCMMOCTM OT TemnepaTypbl HaPYXHOro
BO3Ayxa NpuHsiTa:

npu pacyeTHOM TemnepaType HapyXHOro BO3Ayxa AMns MNPOEKTUPOBaHUS
oTonnenus ty = -26 °C:

B nogatowem Tpybonposoge 11 = 150 °C;

B o6paTHOM Tpybonpoeoae 1, = 70 °C;

B TOYKEe n3noma rpaduka Temnepatypsl t'y = 23 °C:

B nogatowem Tpybonposoge t'4 = 80 °C;

B obpaTHOM TpyGonpoBoge ', =42 °C.

3. TemnepaTypa XxOnogHoW BOAOMPOBOAHOW (HarpeBaemow) BOAbI B
oTonNWUTEnNbHbIN Nepuoa, NnocTynawLlen B Bogonogorpesartens | ctynenu, t, = 2
°C (no AaHHbIM aKkcnnyaTauum).

4. TemnepaTypa BOAbl, NOCTyMNallLLen B CUCTEMY ropsiiero BogocHabxeHus
Ha BbIxoge 13 |l ctyneHn Bogonogorpesatens t, = 60 °C.

5. MakcumanbHbIi  TEennoBoW MOTOK Ha OToMneHne notpebutenen,
npucoeauHeHHbIx k LT, Qomax=5,82~106 BT.

6. PacyeTHas Tennosasi Npon3BOANTENLHOCTbL BOAOMNOAOrpeBaTenem Qsph =
4,57-10° Br.

7. MakcumanbHbIM pacyeTHbI CeKyHOHbIA pacxod BOAbI Ha ropsidee
BOOoCHabxeHue g, = 21,6 n/c.

Mopsigok pacyeTa:

1. MakcmmanbHbIN pacxod ceTeBOM BOAbl HA OTOMMeHne

— 3‘6Qomax 36582106 :625103 Kr/u.

do - _
0(11—12) 42(150-70)
2. MakcmanbHbIN pacxof rpetoLlen Bogbl Ha ropsvee BogocHabxeHne
36-055Q,,, 36-055-457-10° SKT/Y.
Gdhmax = ] ] = _ =57- 1 0
C(’I: -1 2) 42(80 - 42)
3. [ns orpaHuMyeHMs MakcumanbHOro pacxoga ceteson oAbl Ha LTI B

KayecTBe pacyeTHOro NpuHMMaeTcs 6onblUMA U3 ABYX PacxXOAoB, MOSYYEHHbIX
nonn1,2

G,=-G, =625-1 03 Kr/4.

4. MakcumanbHbI pacxoq HarpeBaemow Boabl yepe3 | u Il cTyneHu
BojonoaorpesaTens

36 36-457-10°
Ghmax — thax _ 1 O — 68 1 03 Kr/u.

C(L _ tc) 4.2(60 -2)

5. TemnepaTtypa HarpeBaemol Boabl 3a Bogonogorpesatenem | ctyneHu
t=t1',-5=42-5=37C.

6. PacueTHas npousBoguTenbHOCTbL Bogonogorpesatens | ctynexHm
Q" = Gyt~ 1.)(c/36)=68-10°(37 - 2)(4.2/36) = 276-10°Br.
7. PacuyeTHas npoussoauTenbHOCTL Bogonogdorpesatens |l ctynexn

Q:PII _ Q:P_Q:PI _457. 1 06_2-761 06 - 181 1 OSBT.

8. TemnepaTypa rpetowenn BoAabl Ha Bbixode u3 Bogonogorpesartens |l

cTynenm t', 1 Ha BXOAE B BOAONOAOrpeBaTers | CTyneHu 'y

SPII
’C“=’CI=T’_3’6Qh :80_3'6'1’81'106=
2 ey 42.625-10°

9. Temnepatypa rpetolleit Boabl Ha Bblxoge W3 Bogonoporpesatens |
CTyneHu

55°C.



L, 38Q) 36-457-10°
T,=1T ' —— QA+ =80-—_— 2=
cG, 42.625-10
10. CpepgHenorapudpmmyeckass pasHOCTb TeMNepaTyp Mexay rpetowen u
HarpeBaemMou Bogon Ans | ctyneHu BogonogorpesaTens
¢ - At,-At, (55-37)-(17-2)
cp At, - 18
i} 23lg—
231g £ 3lg7s

11. CpepgHenorapudmuyeckas pasHOCTb Temnepatyp Mexay rpetowen u
Harpesaemon Bogon ans Il ctyneHn Bogonogorpesarens
g At,-At, _ (80-60)-(55-37)
P At 20
“l 23lg -
2.3lg At 9 18

12. B cootBeTcTBMM C N. 1 HaCTOSLIEro MNpUMOXeHUs onpegensemMm
HeobxoamMMoe ceyeHue TpybGok BogonogorpeeaTtens Mpu CKOpPOCTM BOoAbl B
Tpy6kax Wyp= 1M/C 1 ABYXNOTOYHOWN CXEME BKITHOYEHNS

3
pr _ Gh max _ 68- 1 O
ven —2.3600\W_p  2.3600-1-1Q°
Mo Tabn. 1 HaCTOALIEro NPWUIOXeHUs W nonyyeHHoi BemuunHe P
noabupaem Tun BOAONOZOrpeBaTens Co CrneayLyMm XapakTepUCTUKaMm:
f,p = 0,0093 m’;
Dy =219 mm;
furp = 0,02139 M7
doe= 0,0224 w;
fee= 11,51 M (npw onuHe cekuun 4 m);
d.,_16
(iH = 14MM.
13. CkopocTb BofAbl B TpyOKax npu ABYXNOTOYHON KOMMOHOBKE
3
W S 68410
® 2-3600f p 2-3600:0.0093-10’
14. CkopocTb BOAbl B MEXTPYOHOM MpOCTPaHCTBE MNpU OBYXMOTOYHOM

KOMMOHOBKe
w -G 62510’
we 2.3600f, p  2:3600-0.02139-10°

15. Pacyet Bogonogorpesatens | ctyneHu:
a) cpefHsas TemnepaTypa rpetoLen Boapl

rp rp
rp_t5x+tsb|x_55+17_ B
= = 36 C.

6) cpeaHsas TemnepaTtypa HarpesaeMol Boapbl
— tBX+tBbIX 2+37

17°C.

=16.5"C.

=19°C.

=0,0094 M.

=101m/c.

=041m/c.

B) KOahhMLIMEHT Tennonepesayn OT rpetoLlet Boabl K CTEHKE TPYOKM
0,8
P e 2 WMTp 2
a,=116/1210 + 187 - 0.038(t”) i 116(1210 +18 .36 - 0.038 - 362)

aks

0.41°%

0.0224°2
r) KO3 PULMEHT TeNNooTAauM OT CTEHKN TPYOKU K Harpesaemoun Boae

0.8

W,
0,2
dBH

=2187B7/(m2.°C)

a,- 1,16[1210 +18¢" - o.oss(tzp)z} =116(1210 +18-19.5 - 0.038-19.57)

101°8
0.014°2
) koadpuumneHT Tennonepegayum npu = 0,9

=4222 Bt/(M*°C)



W 12.09 ) .
K=y .~ 1 1 ogor ™%® B/(Mm*C)

2187 T 4222 105

—
o O Ao

KoatbdurumneHT y NpuHAT paBHbIM 1,2 AN rnagkux Tpyook;

e) Tpebyemasn NoBepxHOCTb HarpeBa BogonogorpesaTens | ctyneHn

SPI 5
FoQ 27610
L I | S .
K'at, 1525-165

3K) YACNO Cekuuin Bogonogorpesartens | CTyneHn npu gnvHe cekuumn 4 m

=1087 W

ceK
MpuHnmaem 5 cekumn B OQHOM MOTOKE; AEWCTBUTENbHAsA MOBEPXHOCTb

HarpeBa 6yaet F'=1151.2.5=115 "

16. PacyeT BogonogorpeBatens |l ctynenu:
a) cpefHsas TemnepaTypa rpetoLen Boapl

o to+t., 80+55

BX BbIX _ o
tcp 5 5 - 67,5°C.
0) cpeaHAsa TemnepaTypa HarpeBaemon BOAbI
H H
H_tBX+tEbIX_37+60_ o .
tCp = > = 2 =48,5°C;
B) KOahhMLIMEHT Tennonepeaayn OT rpetoLlent Boabl K CTEHKE TPYOKM
08
W
a-= 1,16[1210 +18¢° - o.oss(t”’) } 2% =116(1210 + 18 -67.5 - 0.038 - 67.57)
Ccp Ccp d \
0.410.8
————— =2730B7/(m%.°C
30224 T/(m?C)
r) KO3 PULMEHT TeNNOOTAAYM OT CTEHKMN TPYOKN K Harpesaemou Boae
0,8
H H 2 WTP 2
a,=116{1210+18¢; - o.oss(tcp) g 116(1210 + 18 -48.5 - 0.038 - 48.57)
1_010.8
001497 = 5443 BT/ (m?°C)
4) koadbduumeHT Tennonepegaum npu  =0,9
1 WB 1,2 B 0,9 2,
K:L+L+&: T +0,001:1931 BT/ (MC)
o, a, A, 2730 5443 105

e) TpebyemMas NoBepxXHOCTb Harpesa Bogonogorpesarens Il cTynexu

Q™ 181.10°
Fo=— = =1494 W’
K'atl ~ 193119

X) umcno cekumn Bogonogorpesarens Il crynexm

11
o F 494
N'= 2f , ~ 2-1151° 215 cexumw.

MpuHuMaem 2 cekuMu B OOHOM TMOTOKE, AEWCTBUTENIbHAsI MOBEPXHOCTb
HarpeBa 6ynet F'-1151.2.2-46 wm?"

B pesynbTaTte pacyeta nomyyusiocb MO 2 CeKUMM B KaXKOoM
BogonogorpesaTtene |l ctyneHm n 5 — B kaxxgom Bogonogorpesartene | ctynexu
CYyMMapHOM NOBEPXHOCTbIO Harpesa 161 M2,

17. Totepn paBneHus B Bogonogorpesatensx (7 nocrnegoBaTernbHbIX
CEeKUMI B KaXJ0M NMOTOKe):

Ons BoAbl, Npoxoasilien B Tpyokax (C y4eToM ¢ =2)



g )
f..p

ONS BOAbI, NPOXOAALLEN B MEXTPYGHOM NPOCTPaHCTBE

2
216 ) 7 =142 «kNa;

N:2'7'5(2-o.0093-10

AP, =975

AP, =B\W. N=20.041.7 =235 «la

KoadbdmumeHT B npuHMMaeTcs no Tabn. 3 HacTOSILLEro NpUIoXeHus.

Mpy npumeHeHWn BoponoporpesaTens € NPoUIMPOBaHHLIMK Tpybkamu
HeobxoaMMoe YNCno cekumin B | cTyneHn coctaBut 3 cekumu, a Bo I1—2 cekuun
B 0AHOM noToke. lNoTepu AaBneHus no Harpeesaemon BoAe C KO3 MULUMEHTOM
¢= 2 coctasngtoT 300 kla.

B 1994 r. Ha MmockoBckoM 3aBoae «CaTaKC» OCBOEH BbIMYCK KOXYXOTPYBOHbIX
MHOroxofoBbIx Bogonogorpesatenein ¢ | u Il ctyneHsamu HarpeBa B OOHOM
Koprnyce (puc. 5), TeXHUYECKNE XapakTepUCTUKN KOTOPbLIX NpuBeAeHbl B Tabn. 4
HacTosILLLero npunoxeHus. Tennosas NPOW3BOAUTENBHOCTL onpeaeneHa Ans
ycroBwui, 6rnsknx K peanbHbIM B CUCTEME TeMnocHabXeHns:

Ons  BogonogorpeBaTtenen ropsidero BOAOCHaOXeHWsi: TemnepaTypHbIN
nepenag no rpewowen Boge 70 — 30 °C, no HarpeBaemon — 5—60 °C,
MaKcMmarbHble NoTepu AaBneHus No HarpeBaeMoW BoAe, HanpaBnsiemMon no
Tpybkam, — 27—36 klMa (TN - LTMN);

Onsg  BoJonojorpesBaTeneil OTOMMeHWs: TeMmnepaTypHbli nepenag no
rpetowenn Boge — 150—76 °C, no HarpeBaemMon, Hanpaensiemon no
MEeXTpyOHOMY npocTpaHcTBy, nNpyu npumeHeHun B UTM — 105 — 70 °C un
MakcumaneHoun notepe aasnenns — 30 kla; npu npumeHeHumn B LTI —120—
70 °C n makcumanbHol noTepe Aaenenns — 60 klMa (notepn paBneHus
NPUHSTBI Be34€e AN HOBOro, YUCTOro TEMNOOOMEHHUKA).

3anac B noBepxHocTu Harpesa NpuHAT 20 %.

B nepecyeTe Ha pacuyeTHblt pexum paboTel no FOCT 27950—88E
(ckopocTb Bogbl B Tpybkax 2 m/c) aTm ke yctaHoBkm TMMO wn TMIL,
npumeHsiemble a UTT, ByayT umeTb XapakTepucTuku, npuBedeHHble B Tabn. 5.
Mpn aTOM AoCTUraloTCs Takue e KoadUUMEHThI Tennonepedaydun, Kak u B
nnacTMHYaTblX ~ BOAOMOAOrpeBaTeNnsAX  Ha  MakcMManbHbIX  CKOPOCTSX
TennoHocuTenen.

C 1996 r. Ha Tom >xe 3aBofe «CaTakc» HavaT BbiMyck BogonogorpesaTenei
YCTaHOBKM MOMypa3bopHON KOHCTPYKUMM obnerdyeHHoro Tuna (puc. 6) ans
TennoBbIX MYHKTOB, pa3MeLlaemMbiX B NoABane 3aaHus.

Puc. 5 O6wuin BUA ropusoHTaribHOro MHOroxog4oBOro KOXyXoTpyoGHoro
BogonopaorpeBarens



a-06Lni BUA; 6-paspes No CeKLMAM; | -BXof XONOAHOI BOAb! - | CTYNEHb; 2-BbIXOf,

TEnnoHocuTeNs — | CTyneHb; 3 — BbIXOA ropsiyeit BoAbl — CTyneHb; 4 — BbIXOA ropsiven
Boabl — |l cTyneHb; 5 — BxoA TennoHocuTens — | CTyneHb, 6 — BbIXOA TEMNOHOCUTENS
—Il cTyneHb; 7 — Bbixoa TennoHocutens — Il ctyneHb; 8 — Bxoa xonogHon sBoabl — |l

CTyNeHb, B,r — KOHCTPYKTMBHbIE pasmepbl: 1 — cekuumn; 2 — coeauHUTenbHas kamepa
MEXTPYGHOro NpocTpaHcTea; 3 — To e, TpybHoro: 4 — Tpy6Has gocka; 5 — wapHup;

g iy

B — xonogHasi Boga; B, — ropsivas Boga; B; — UMPKYNAUMOHHAs NMHWS ropsivyero
BofoCHabxeHus; T4 — nogatowas tennoceTn; T, — BbIxog rpetowent Bogbl u3 |l ctynenu;
Ts; — BXOA rpetoLuei Bogel B | cTyneHb; T, — obpaTHas TennoceTn



OCHOBHbIE TEXHUYECKNE XapaKTepPUCTUKN Bogonogorpesatenen 6noyHor Tuna gna UTI (yctaBHoBka 13 3 6nokoB)

OnameTp Macca, kr, ogHoro PacueTHbI TennoBoW no-
YcnosHoe oGosHadeHne | cekuum D, Pa3smepbl, MM Groka MoBepxHOCTL Harpesa, M | TOK, KBT, npu Wre= 1m/c,
npv 3akase MM, X Atcp= 10 °C
xKOI.CeKl,
d1 d2 H H1 h h1 hz | |1 |2 |3 i4 b b1 BCero nogo-
rpesartens
MB 57x2-1,0-bIM-6-Y3 57x6 45 | 38 | 276 828 | 87 (189 (552|100 | 84 (160|238 | 34 | 160 | 260 60 -3 0,74 -3=222 90,0
180
MB 76x2-1,0-BIM-6-Y3 76x6 57 | 45 (314 942 (106|208 |628|115| 93 | 170|257 | 43 [ 180|280 80-3 1,3-3=39 156,0
240
MB 89x2-1,0-bIM-6-Y3 89x6 76 | 57 [342]1026(119|223|684|125(100| 185|271 | 50 [ 195|295 100 -3 1,86 -3 =5,58 223,0
300
MB 114x2-1,0-bM-6-Y3 114x6 89 | 76 (387 |1161(144 | 243|774 |135(112|205]|294| 62 [215|315 140 -3 3,58-3=10,74 430,0
420
MB 168x2-1,0-bM-6-Y3 168x6 133108 | 498 (1482|198 [ 300 | 996 | 150 [ 139 | 240 | 349 | 89 (280|380 250 -3 6,98 - 3 =20,94 840,0
750
[Mpumevanne — M'mapasnuyeckoe conpoTmenexne ycraHoBku npu Wre - 1 m/c, Wyre = 0,5 m/c cocTaBnsieT: APrp = 40 klMa, APyre = 25 kla.
Puc. 6. Bogonogorpesatenb 6noyHoro tuna no TY 400-28-132-90
Tabnuua 4

TexHunyeckune XapakTepUCTUKU ropu3oHTarlbHbIX MHOFroxoaoBbIX, KO)KyXOprsHbIX Bop,onop,orpeBaTeneﬁ (o npOd)VI.HVIpOBaHHOVI pr6KoF| Aana

CUCTeM oTonsieHns u ropsadero BOAOCHA0GXeHUs!




Ob603HavyeHne Tenno- | Mnowage |Yvcno| TMnowaak ceveHus OkeuBa- [HapyxHbii| Mabaputsl axixh, | Macca, kr | [NoTepu gasnexus Makcu- KoadhpuumeHT
Bas noeepx- | XxopoB NEHTHbIN | gnameTp MM MarbHbIN Tenno-
MoLL- HOCTM (cek- avameTp, | kopnyca pacxon nepepauiu, Bt/
HOCTb, | Harpeea, | uuiA) MM Dy, MM HarpeBa- (M2 *°C)
kBT M eMoli Boabl
Tpy6OK, M’ MexTpy6- | Pasmep no Tpy6- | no mex- M/
HOro npo- | Tpy6ku kam, kla | Tpy6HOMY
cTpaHcT- |dg/dy MM’ npocTpaH-
Ba, M cTBy, klMa
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tennoo6mMeHHWKN MHOroxoAoBble Ansa otonnexnus B UTIM
(napameTpbl TennoHocuTenen 150 — 76/105 — 70 °C, HarpeBaemasi BoAa no MeXTpyObHOMY NpoCTPaHCTBY)
TMIMO 76x2-1,0-5-¥3 270 3,25 5 0,00108 | 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMMO 89x2-1,0-5-¥3 380 4,65 5 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMO 114x2-1,0-5-¥3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMMO 133x2-1,0-5-¥Y3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 —
TMIO 168x2-1,0-5-Y3 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,20 1020 19 29 35,1 5080
Tennoo6MeHHUKN MHOrOXoA0BbIe AN ropsiyero BoaocHatxeHus B UTM
(napameTpbl TennoHocutenen 70 — 30/5 — 60 °C, HarpeBaemas Boga no Tpybkam)
TMAl 76x2-1,0-7-Y3 200 4,55 7 0,00108 | 0,00233 14/16 0,0164 400 0,55x2,51x0,73 400 27 16 3,1 3090
TMMr 89x2-1,0-7-Y3 280 6,51 7 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,8 560 27 17 4,4 3100
T™MNI 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 760 27 26 8,4 3430
TMAI 133x2-1,0-7-Y3 735 15,12 7 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 960 27 22 11,5 —
TMMNI 168x2-1,0-7-Y3 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,21 1140 27 16 16,4 3050
Tennoo6meHHUKM MHOroxonoBble ans oronnenus B LT
(napameTpbl TennoHocuTenen 150 — 76/120 — 70 °C, HarpeBaemasi Boga no MexTpyGHOMY NpoCTpaHCTBY)
TMIMO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60 43,9 6920
TMMO 219x4-1,0-4-Y3 4470 46,0 4 0,00939 | 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 85 60 77,0 6915




TMIO 273x4-1,0-4-Y3 | 6420 | 8224 | 4 | 001679 | 0,03077 | 14116 | 00191 | 1010 | 1,10x4,83x1,31 | 2800 | 55 | 60 110,8 6590
Tennoo6MeHHUKN MHoOroxoaosble Ans ropsa4yero BOAOCHaﬁ)KeHMH B Ll,TI'I npu .D,ByXI'IOTO‘lHOFI cxeme (napameprl,
kak u B UTM)
TMIM 114x4-1,0-4+4-y3 | 1350 | 2864 | 4+4 |2x0,00293| 2x0,0050 | 14/16 | 00155 | 2x565 | 2,15x4,59x0,84 1560 36 49 21,1 3810
TMIT 133x4-1,0-4+4-Y3 | 1840 | 34,56 | 4+4 | 2x0,0040 | 2x0,0075 | 14/16 | 0,0197 | 2x565 | 2,25x4,64x0,90 2000 36 32 28,8 —
TMIT 168x4-1,0-4+4-Y3 | 2620 | 5584 | 4+4 | 2x0,0057 | 2x0,0122 | 14/16 | 0,0190 | 2x670 | 2,35x4,69x0,94 2440 36 25 41,0 3360
TMM 210x4-1,0-4+4-Y3 | 4310 92,0 4+4 |2x0,00939 [2x0 02139| 14/16 | 0,0224 | 2x895 2,8x4,74x1,20 4480 36 28 67.6 3200
TMI 273x4-1,0-4+4-Y3 | 7710 | 164,48 | 4+4 |2x0,01679|2x0,03077| 14/16 | 0,0191 | 2x1010 | 3,0x4,83x1,31 5600 36 34 120,9 3610
Tennoo6MeHHUK n MHoOroxoaosble Ansd rops4yero BOAOCHaﬁ)KeHVIiI B LlTI'I npu OAHOHOTO‘-IHOﬁ cxemMme (napameprl, KakKk u
B UTN)

TMMT 168x4-1,0-4-Y3 1310 | 27,92 4 0,0057 | 00122 | 14116 0,0190 670 0,73x4,69x0,94 1220 36 25 20,5 3360
TMMT 219x4-1,0-4-Y3 2150 46,0 4 | 000939 |0,02139| 14/16 0,0224 895 0,95x4,74x1,20 2240 36 28 33,8 3200
TMIT 273x4-1,0-4-Y3 3850 | 82,24 4 | 001679 |0,03077 | 14/16 0,0191 1010 1,10x4,83x1,31 2800 36 34 60,5 3610

Mpumeyanne — Paboyee aasneHve— 1MlMa, makcumarnbHas Temnepatypa TensnioHocutens — 150 °C. 3anac no noBepxHocTu HarpeBa—okono 20 %. YcrnoBHoe ob6o3HayeHue npu 3akase: TMMNO—
TennoobMeHHUK MHOrOX0A0BOM ¢ NpoduribHOM Tpybkol Ana oTonnenusi, TMIMI—To xe, Ans ropsiyero BOAOCHaGXeHWIN, fanee —anameTp Kopryca Cekumm, AnvHa CeKkuum, AaBreHne; YNCHo Cekuui B
TeNN0obMeHHKKe (ABe UMdpbl Yepes «+»—-ABYXNOTOYHAsA cxemMa); Y3—Bua KIMMaTu4eckoro UcnonHeHms tennoobmenHmka no FOCT 15150.

Tabnuua 5

TexHUYecKue xapakTepMcTMKU MHOTOXOA0BbIX BogonoaorpeBarenen ¢ npogpunmpoBaHHON TPyGKOM Npy pac4yeTHOM pexume paéotbl (Wrp = 2 m/c)

O6o3HaveHne [MoBepxHOCTb Macca, kr TennoBasi MOLHOCTb, KoadbdpmumeHt [NoTepu gaesnenus, klla, no
Harpesa, M kBT Tennonepeaaun, Bt(m TpyOkam MEXTPYOHOMY
¢ °C) NPOCTPaHCTBY
TMMNO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMMO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMMNO114x2-1,0-5-¥3 8,95 700 1415 11520 125 190
TMMNO168x2-1,0-5-¥3 17,45 1020 2900 10310 116 180
TMMI 76x2-1,0-7-¥3 4,55 400 400 6180 170 100




TMIMI 89x2-1,0-7-Y3
TMMA 114x2-1,0-7-Y3
TMII™ 168x2-1,0-7-Y3

6,51
12,53
24,43

560
760
1140

560
1080
2100

6200
6860
6100

170
170
170

105
160
100




NPUNOXEHUE 8

NMPUMEP TENNIOBOIro U rMaPABJIIMMECKOIO PACHETA
NNACTUHYATbLIX BOOOMNOAOMPEBATENEN (MO rOCT 15518)

B cootBetctBUM ¢ kaTamoroM UWHTUxumHedbTtemaw (M. ,1990)
BbIMyCKAOTCA  TENNOOOMEHHWMKM  nnacTuHYaTble Ans  TennocHabxeHus
cnepyowmx Tunos nonypasbopHele (PC) ¢ nnactuHamu Ttuna 0,5Mp un
pa3bopHble (P) ¢ nnactuHamu tmuna 0,3p n 0,6p.

TexHu4eckme XxapakTePUCTUKN YKa3aHHbIX NNacTUH U OCHOBHbIE NapameTpbl
TennoobMeHHUKOB, cobrpaemblx U3 3TUX NNACTUH, NpuBeAeHbl a Tabn. 1 1 2.

[onyckaembie TemnepaTypbl TennoHocuTenen onpegensioTcs
TEPMOCTOMKOCTBIO ~ PE3MHOBBLIX  NPOKNagok. [Ons  TennooOGMEeHHMKOB,
ucnonb3yemblXx B cCUCTeMax TennocHabxeHns, obssaTenbHbIM ABASETCA
NPUMEHEHNE NPOKNagoK U3 TEPMOCTONKON pe3nHbI, MapKu KOTOPOW NPUBELEHbI
B Tabn. 3.

YcnoBHoe o0603HaveHne TennoobMeHHOro mnnacTMHYaToro annapata
nepeble OykBbl 0003Ha4alT TWUN annapata—TtennoodmeHHnk P (PC)

pa3bopHbIn  (MonycBapHOM), crnegytoliee 0003Ha4YeHMe — Tun MacTUHBbI,
umdpbl Nocne TMpe — TONWWMHA NNacTUHbI, Aanee — Niowaab NOBEPXHOCTM
TennoobmeHa annapata (Mz), 3aTeM — KOHCTPYKTUBHOE WCMONHeHne (B

COOTBETCTBMM C Tabn. 2), Mapka MaTepuana nnacTuHbl U Mapka MaTepuana
Npoknafk1 (B cooTBeTCTBUM ¢ Tabn. 3). MNocne ycrnoBHoro 0603Ha4YeHNst Npu-
BOAMTCS CXeMa KOMMOHOBKM NMACTUH.

Ta6bnuua 1
TexHMYecKkasa xapakTepucTuka niacTuH
Mokasartensb Twvn NnacTuHb
0,3p 0,6p 05lp

abapuTbl (AnuHa X WKpWHa X TonwwmHa), mm [ 1370x300x1 | 1375x600x1 | 1380x650x1
MoBepXHOCTb TENnoobmeHa, M 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBMBaNEHTHbIM gUaMeTp KkaHana, m 0,008 0,0083 0,009
Mriolak NoNepeyHoro ceyeHus kaHana, m> 0,0011 0,00245 0,00285
CmauvBaeMbIvi NepUMETP B NONEPEYHOM 0,66 1,188 1,27
ceveHun kaHana, M
LnpuHa kaHana, mm 150 545 570
3a3op Ans npoxoaa paboyen cpeabl B kaHarne, 4 4,5 5
MM
MNpuBeaeHHas onuHa kaHana, M 1,12 1,01 0,8
Mnowaaes nonepevHoro ceveHns Konnekropa 0,0045 0,0243 0,0283
(yrnoBoe oTBepcTME Ha NNacTuHe), M
HanbonbLimin gnameTp yCrnoBHOro npoxoaa 65(80) 200 200
NPUCOEaNHSIEMOrO LWTyLiepa, MM
KoacbdmumeHT obLuero rmapaBnm4eckoro 19.3 15 15
COMNPOTUBREHNS Re%%® Re%%® Re%®
KoadbdmumeHT rugpasnmyeckoro 1,5 1,5 1,5
COMPOTUBIEHMS LWITYLIepa &
KoadhdpumumeHTs!: 0,368 0,492 0,492

A

B 45 3,0 3,0

Tabnuua 2

TexHuyeckas XapakTepucTtuka h OCHOBHbIe NapamMeTpbl NJTaCTUHYATbIX
TEen006MeHHbIX annapartoB

MNokasaTtenb Twn NnacTuHbI
0,3p 0,6p 0,5MNp
1 2 3 4
Twun annapaTta Pa36opHbii MonypasbopHbI



Pacxog TennoHocuTens (He 50 200 200
Gonee), M°/u
HomunHanbHas nnowaab
NoBEPXHOCTY TennoobmeHa
annapata, M%, 1 UCMIONHEHe Ha
pame:
o OT13 8010 OT110 go 25 —
KOHCONbHOW (McnonHeHune 1)
[OBYXOMOPHON (MCNONHEeHNe 2) O112,50025 | O1 31,500 160 | OT 31,5 oo 140
TPEXOMOPHON C MPOMEXYTOUH- — OT1 200 oo 300 | Ot 160 go 320
O NUTON (MCnonHeHne 3)
PacueTHoe gaBnenne, MlMa 1(10) 1(10) 1,6(16)
(krclom®) 2,5(25)
abapuT TennoobMeHHNKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)
Tabnuua 3
XapaKTepuCTUKN NPOoKNagoK AnsA nnacTuH
YcnosHoe | Mapka matepwuana n KayuykoBas ocHoBa TemnepaTtypa
obo3HaveHne TeXHU4yeckune paboyeit cpenbl, °C
nNpoKnazok yCroBws
0 PeaunHa 359 (TY 38- CKMC-30 n APKM-15 Ot -20 go + 80
1051023-89) (BbyTagneHmMeTUnNCTMponb-
HbIN Kay4yK)
1 PesnHa 4326-I" (TY- CKH-18 Ot -30 go +100
38-1051023-89) (ByTaoneHHUTPUNbHbLIN Kay-
4yK)
2 PeanHa 51-3042 CKanT Oo 150
(TY 38-1051023-89) | (saTuneHnponunexaveHo-
BbI Kay4yK)
3 PeanHa 51-1481 CKan Oo 150
(TY 38-1051023-89)| (eTnexnponunexaneHo-
BbI Kay4yK)
4 PeaunHa UPIM-1225 CK®-32 n UICKP-26 Ot -30 po +200
(TY 38-1051023-89) | (dpTOpMpOBaHHLIN Kay4ykK)
Mpumep YCITOBHOIO 0603Ha4eHus nrnacTtuHyaToro pa3bopHoro
TennoobmeHHoro annapata: TennoobmenHuk P 0,6p-0,8-16-1K-01 —

TennoobmeHHuk pasbopHbiit (P) ¢ nnactnHkamu tuna 0,6p, TonwmHon 0,8 mm,
nnowanbo MOBEpPXHOCTU TennoobmeHa 16 M2, Ha KOHCOMbHOW pame, B
KOPPO3MOHHO-CTOMKOM WCMOMHEHUW, MaTepuarn nnactuH n natpybkos — crtanb

12X18H10T; maTepwan npoknagkm — TennocTtonkas pesnHa 359; cxema
KOMMOHOBKM:
C x 5+5+5
6+5+5

4YTO O3Ha4yaeT Haf YepToh — YMCIMO KaHAmNOB B KaXOOM Xode ANs rpetoLlen
BOAbI, NOA YePTON — TO Xe, ANt HarpeBaeMow BoAbI.

[ononHuTenbHbIA  KaHam CO  CTOPOHbI  XO[4a  HarpeBaemoun
npegHasHavyeH Ans oxXnaXaeHusi NnUTbl U YMEHbLUEHNS TeNNonoTepb.

M3 paccmaTprBaeMbix Tpex TenrooOMeHHWKOB Hamnbornee LenecoobpasHo
npumeHeHne TennoobmernHnkoB PC 0,5Mp, nockonbKy 3TM TennoobMeHHUKU
HagexHo paboTatoT npu paboyem gasneHun go 1,6 MMa (16 KI’C/CM2).

lMnacTvHbl NMonapHO cBapeHbl MO KOHTYpPy o6pasyst 6nok. Mexay aByms
CBapeHHbIMW NNacTMHaMU MMEETCH 3aKpbiTbii (CBapHOW) kaHan Aans Ten-
NOoMKaLMOHHON rpetoLlert Bogbl. Pa3bopHble kaHamnbl JOMYCKaloT AaBrieHne B
HUX [0 1 MMa (10 kre/cm?).

TennoobmeHHnkn Tuna P 0,3p MOrytT npuMMeHsTbCs B CUCTEMax
TennocHabxeHuss npu oTcyTCcTBUM TennoobmeHHukoB Tuna PC 0,5Mp un
napameTpax TennoHocutenen go 1,0 MMa (mo 10 KFC/CMz), no 150 °C n
nepenage gaBrneHun Mexay TennoHocutensmu He 6onee 0,5 MMa (5 KFC/CMZ).

MpumeHeHne TennoobmeHHukoB Tuna P 0,6p (TutaH) B cuctemax
TEennocHabXeHWUs1 OrpaHMYeHo U  OOMYCTUMO TONbKO MpU  OTCYTCTBUM
TennoodbmeHHukos PC 0,5Mp n P 0,3p npu napameTpax TennoHocuTenen He

BOAbI



6onee 0,6 MMMa (6 KI’C/CMZ), 0o 150 °C v nepenage LaBneHUn TennoHocutTenemn
He Gonee 0,3 Mra (3 krc/cm?).

1. MeToguka pacyeTa nnacTvHYaTbix BoAoMNogorpeBaTenen OCHOBaHa Ha
MCMNOSb30BaHNM B HMX BCEr0 pacrnofiaraemMoro Hamopa TennoHOCUTENEN C
LEenbl MOMyyYeHUs MaKCUMaribHOW CKOPOCTU KakAoro TEensloHOCUTENst
COOTBETCTBEHHO MaKCMMAarbHOrO 3HaYeHus KoadhduumeHTa Tennonepenayn
MNU MPU HEeW3BECTHbIX pacnofiaraeMblX Hanopax Mo ONTMManbHOM CKOPOCTU
HarpeBaemoV BOAbl, KAk M Mpu noabope KOXyXOTpyGHbIX BogonogorpeBaTe-
nen.

B nepBom criyyae ontumarnbHOe COOTHOLLEHWE YMCra XOA40B ANS rpetoLLeit
X1 1 HarpeBaeMon X, BoAbl HaxoauTcs no dopmyne

X (G 0_636. AP, 1000t )

X, \G, AP,)  1000-t7

0,364

Ecnu cooTHolleHWe XodoB nosydaetcs >2, TO ANS MOBbILWEHUS CKOPOCTU
BOoObl LienecoobpasHa HECMMMETPUYHAsi KOMMOHOBKA, T.€. UYWUCMO XOM4OB
TennoobmeHuBaoWwmxca cpeq byaeT HeoauHakoBbiM (puc. 1—3 HacTosLero
npunoxeHus). MNMpuM HECUMMETPUYHOM KOMMOHOBKE MOMy4yaeTcs CMellaHHoe
ABVDKEHWE NMOTOKOB B YacTW KaHanoB — NPOTMBOTOK, B YaCTU — MPSIMOTOK, YTO
CHWXaeT TeMNepaTypHbIii HAanop YCTaHOBKU MO CPaBHEHWIO C
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Puc. 1. CuMmMeTp1yHas KOMNOHOBKA NIacTUHYaATOro
BoAonoporpeBarensi, 06o3HavyeHue Cx 4/5
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Puc. 2. HecummeTpuyHaa KOMMNOHOBKA NIACTUHYATOrO
BofonogorpeBarensi, o06o3HavyeHue Cx (2 + 2)/5




Puc. 3. Cxema komnoHoBKM Bogonogorpesartenen | u Il nogorpeBa B
OHY YCTAaHOBKY C NPOTUBOTOYHbIM ABWXXEeHUEM BOAbI

NMPOTMBOTOYHLIM ~ XapakTepoM [ABWXKEHWUs TennoobMeHMBaloLWUxXcs  cpef,
KOTOpPbIA MMEET MECTO Npu CUMMMETPWUYHOM KOMMOHOBKE, U B ONpeaeneHHon
CTENeHN yMeHbLIaeT BbIrogy OT MOBbLIWEHUST CKOPOCTU  BOAbl  Npu
HECUMMETPUYHOW KOMMOHOBKe. [o3TOMy ANsi UCKIOYEHUS CMELLaHHOro Toka
TennoHocutenen 6Gonee 3ddEKTUBHO BOOOMNOAOIPEBATENbBHYIO YCTaHOBKY
cobvpaTb M3 [BYX WM HECKONMbKUX pasferfibHbIX Tenroo6MEHHVKOB C

CYMMETPUYHON KOMMOHOBKOM, BKITFOYEHHbIX nocnepoBaTenbHO no
TEeNMOHOCUTENO, Y KOTOPOro mnonyyaetcs 6Oomnbllee 4ucrno XodoB, W
napannensHo — Mo Apyromy TennoHocutento. [lpu 3tom obBsidka

coeanHuTenbHbIMM  TpybonpoBogamu [omkHa obecneynMTb NPOTUBOTOK B
Ka)xgoM TenrnooOMeHHUKe.

2. Tpu pacyeTe nnacTMHYaToOro BoOAOMNOAOrpeBaTens oOnTUMarnbHasi
CKOpPOCTb MPUHUMAETCH UCXOAsl U3 MOMyYEHUst TakuMX Xe NoTepb AaBMeHuUsl B
yCTaHOBKE MO HarpeBaemon Bofe, Kak MpyW MNPUMEHEHUM KOXYyXOTpyOHOro
Boponoforpesatens - 100 -150 klMa, 4To cooTBETCTBYET CKOPOCTM BOAbI B Ka-
Hanax Wont = 0,4 m/c.

Moatomy, BbIGpPaB TWM MAACTUHbLI PacCYUTLIBAEMOro BoAoMoAorpeBaTens
ropsiiero BOAOCHaOXEHMs, NO OMTUMANbHOW CKOPOCTU Haxoaum Tpebyemoe
KONMYeCTBO KaHanoB Mo HarpesBaemomn Boge my:

— Ghmax
mH Woankp ’ 3600 .

fk — XMBOE ceyeHne 0HOro MeXnnacTuHYaToro KaHana.
3. KomnoHoBka Bogonogorpesatensd cummetpudHasa T. e. mrp=my. OGLiee
XMBOE CeYeHue KaHanoB B NakeTe Mo Xo4y rpetoLlen u HarpesaemMon Boabl

fo =f.=m.f. 3)

4. Haxogmm gaktuyeckune CKOpoCTU rpetoLlen U HarpesaeMon Boabl, M/C

WI’P _ Gd
3600 fl_Pp
H_ i 5
W= 3600 pr ©)

B cnyyae ecnu cooTHolleHWe XxofoB, onpegeneHHoe no copmyne (1),
okasanocb >2 (npu noactaHoBke APy = 100 klMa, a APrp = 40 kMa - gnsa |
CTyneHu), BogonogorpesaTens  cobupaem M3  OByx pasaenbHbIX
TennoobmeHHVkoB UM Gonee u B opmynax (4) wnm (5) pacxop TOro
TEeNNOHOCUTENS, Y KOTOPOro MOMYyYWNOCb MEHbLUE XOAOB, YMEHbLUAeM
COOTBETCTBEHHO B 2 pa3a u 6ornee.

5. KoathduumeHT Tennootgaum a4 ,BT/(M2- °C) oT rpetoLLen Boabl K CTEHKE
nnacTuHbl onpegensieTcs no gopmyrne

r r 2
a,=11 6A[23000 +283¢7 - 063(t?) }W ®)

roe A — ko9 PUUMEHT, 3aBUCALLMIA OT Tuna MAacTUH NPUHUMAaETCs Mo
Tabn. 1 HacToALLEro NPUNOXeHUs:;

rp rp
o th + tBbIX

tcp - 2

)

(4)

0,73
rp

6. KoachduumeHT Tennosocnpustus ao, BT/(M2 - °C), OT CTEHKM NNacTuHbl K
HarpeBaeMou Boe npuHMmaeTcsa no opmyrne

0,73

a,=11 6A[23000 +283¢" - o,es(ﬂpﬂ W, @)



H t:x + t:blx
roe th = T

7. KoadpdpmumeHT Tennonepegaun K, BT/(M2 - °C), onpegensietca no
dopmyne

B 8)
K=" """
1.1 0a
— i Y
o A A
rae B — KO3(pPUUMEHT, yuuTbiBaOLWMIA YMEHblUeHne KoadduumeHTa

Tennonepegayn n3-3a TePMUYECKOTO COMPOTUBINEHNS HAKUMNW U 3arpsiBHEHUIA Ha
nnacTtMHe, B 3aBMCMMOCTU OT KayecTBa BOAbl MpuWHWMaeTcst paBHbiM 0,7 —
0,85.

8. MNpwn 3apaHHOM BeENWYMHE pacyeTHOW NPOU3BOAUTENLHOCTU Q% n no
Nofy4YeHHbIM 3HaYeHNsIM ko3 purLMeHTa Tennonepeaayn k n tTemnepaTtypHomy
Hanopy Atcp onpegensieTcs Heobxoaumas MOBEPXHOCTb Harpesa Frp Mo
dopmyne (1) npun. 5.

Mpu cbopke BogonogorpesaTenst U3 AByx pasgenbHblX TENNOOOMEHHWKOB 1
bonee TennoNpon3BOAUTENBHOCTb YMEHbLUAETCS COOTBETCTBEHHO B 2 pasa u
bonee.

9. KonunyectBo x00B B TeNNoobMeHHuke X:

FTP+ ne
X =P 0P 9)
2mf,,

roe fnp — NoBEPXHOCTL HarpeBa O4HOM NNAaCTUHbI, M2,

Yncno xopoB OKpyrnsieTcsa OO0 Lenon BenuuuHbel. B ogHoxomoBbIX
TennoobMeHHUKax 4eTbipe LWwTyuepa Ans noAaBoda W OTBOA4A rpetowen u
HarpeBaeMor BOAbl pacnonaraloTca Ha OOHOW HenogswkHoM nnute. B
MHOrOXO[0BbIX TEMNOOOMEHHUKaX YacTb LUTYLEPOB AOMMKHA pacnonaratbcs Ha
NMOABWXHOW MIUTE, YTO BbI3bIBAET HEKOTOPbIE CMOXHOCTU MPU 3KCNnyaTaumu.
MoaTtomy LuenecoobpasHen BMECTO ycTpoicTBa MHOIOXOA0BOr0
TennoobMeHHuka pasdbuTb ero no 4Yucny XodoB Ha pasgenbHble Tennoob-
MEHHVKWN, COeAMHEHHbIE NO O4HOMY TEMNSOHOCUTENI0 MOCnefoBaTeNbHO, a no
Apyromy — napannenbHo, ¢ cobniogeHmem NnpoTUBOTOYHOIO OBUXEHUS.

10. [OewncTtBuTenbHas MNOBEPXHOCTb HarpeBa Bcero BogonogorpesaTens
onpeaensietca no oopmyne

F=(2mX-1)f, (10)
11. nOTepM AaBneHuna A klMa B Boagonoaorpeesartendax cneayet onpenenatb

no gopmynam:
Ans HarpeBaemol Boapl

H 175
AP, = 9B(33-0,08 5| W.s X; (1)
ANs rpetoLleit Boapl
rpP 175
AP, = 95(33-0,08 1) W1r X (12)

roe ¢ — KO3MULMEHT, yUnTbIBAIOLLMIA HakuneobpasoBaHue, KOTOpbIA Ans
rperoLe CeTeBON BOAbI PaBEH e€AuHULE, a ANs HarpeBaemMoWn BoAbl OOSDKEH
NPUHMMATLCA MO OMbITHBIM AaHHbIM, NPU OTCYTCTBUWM TakUX AaHHbIX MOXHO
npuHumaTtb ¢ = 1,5— 2,0;

B — koadpduumeHT, 3aBuCALLMIA OT TUNA NNACTUHBLI, NPUHUMaeTca no Tabn.
1 HaCTOSILLErO NPUMOXEHUS;

Wy.c — CKOpOCTb MpW MPOXOXAEHUN MaKCUMarbHOro CEKYHOHOro pacxoaa
HarpeBaemMon BOAbI.

NPUMEP PACYETA

BblﬁpaTb N paccynTaTb BoaonoaorpeesaTesibHyt0 YCTaHOBKY NfiaCcTUH4YaToro
TennoobmeHHuka CO6paHHOFO n3 nnacTtuH 0,6p ana  CcuctemMbl ropadero



BoAoCHabxeHns Toro e LTI, 4yto M B npumepe C KOXyXOTPYOHbIMU
CeKUMOHHbIMK BogonogorpesaTtenamu. CnegoBaTenbHO, WCXOAHbIE AaHHbIE,
BENMUYUHBI PacxodoB M TemrepaTtypbl TENMOHOCUTErNeW Ha BXO4e M BbIXOAe
Kaxgow CTyneHu BoaonogorpeBatens MpPUHUMAKTCA TakMMU Xe, Kak U B
npegpigyLiem npumepe.

1. lNpoBepsieM COOTHOLUEHWE XOAOB B TennoobmeHHuke | cTyneHn no
dopmyne (1), npuHumas APy = 100 klMNa n AP = 40 klMa;
X (68-103 )"'63‘* (40)”6“ (1000719,5) 077
Xz_ 625-10° 100 1000-36 /

CooTHoLLeHne XOAO0B He npeBblllaeT 2, crnefosaTenbHO, NpPUHMMaeTcs
CYMMETPUYHas KOMMOHOBKa TennoobMeHHMKa.

2. Mo onTumanbHOM CKOPOCTM HarpeBaemow BoAbl onpeaensiem Tpebyemoe
4Yncno kaHanoe no dopmyne (2)

68-10°

M= 04-0.00245-10° - 3600
3. ObLee xMBOe ceveHne KaHanoB B nakete onpegensem no cgopmyne (3)
(my npyHUMmaem pasHbIM 20).

f.=f,=20.000245=0049 w2

4. hakTUyeCKMe CKOPOCTM rpetoLLen 1 HarpeBaeMoi Boabl Mo hopmMynam (4)
u (5):

=193

625-10°

Wre= 3500107 0049 = 035 M/c
68-10°

W= 3600107 0049 = 0385 M/c

5. Pacuet BogonogorpeBatens | ctynexHn
a) Ko3(UUMEHT TEnnooTAaun OT Tpelolert Bodbl K CTEHKE MMacTUHbI,
dopmyna (6), npuHumas u3 Tabn. 1 A = 0,492:

a, = 116-0,492(23000 + 283 -36 — 0,63 -36%)-0,35°™ = 8590 Bt/ (M?-°C)

0) KO3(PUUMEHT TENMOBOCMPUATUSA OT CTEHKM MNAACTMHbI K HarpeBaemomn
Boae, opmyna (7)

a, - 116-0,492(23000 + 283-19,5-0,63-19,5%).0,385°7 = 8037 Br/(m*-°C)

B) KoadbhmumeHT Tennonepeaayn, npuHumas ¢ = 0,8, opmyna (8)
0,8
K=—7 o001 1 -2638 Br/(w°C)
8590 ' 16 ' 8037
r) TpebGyemasi MoOBepXHOCTb HarpeBa Bogornogorpesatens | crynexm,
dopmyna (1) npun. 5

2,76-10°
FTF’ "~ 2638-16,5
O) KONMMYecTBO XOAOB (MNW MakeToB Mpu pasderneHun Ha OAHOXOLOBble
TennoodbmeHHukmn), dopmyna (9)
63,4 +0,6
©2.20-06

=634 ™

=267

MpuHmaem Tpu xoaa,
e) AelcTBUTENbHasi MOBEPXHOCTb Harpeea Bogonogorpesatens | ctyneHu,

dopmyna (10)
F =(220-3-106=714 M

X) noTepu AaeneHus | cTyneHu BogonogorpesaTtensi no rpewollent Boae,
dopmyna (12), npuHumMas ¢ =1 M usz 1abn. 16 = 3:

AP =1-3(33-0,08-36)0,35"°-3=43,2 «a.



6. Pacuet Bogonogorpesatens |l ctyneHu
a) Koa(pUUMEHT TenmnooTaaym OT rpelollent Bodbl K CTEHKE MMacTUHbI,

dopmyna (6):
a, = 116-0,492(23000 +283-67,5-0,63-67,5%)-0,35°" =10412  Bt/(M?-°C)
0) k03(PPULUMEHT TENNOBOCNPUATUS OT MMacTMHbI K HarpeBaeMoOW BOAE,
dopmyna (7)
a, = 116-0,492(23000 + 283 -48,5 - 0,63 -48,5%)-0,35°"° =10017 Bt/(m?-°C)

B) k0achdmLmMeHT Tennonepeaayu, npuHumas ¢ = 0.8 coopmyna (8):

I 0'8 20
K=" o001 7§ =309 Br/(M2°C)
10412 16 10017
F) Tpe6yemaﬂ NOBEPXHOCTb Harpesa Bogonogorpesatena 1l CTyMneHu,
dopmyna (1) npun. 5:

F - 181-10°
™ 3096-19

[) KOnM4yecTBO X04OB (MNW NakeToB NpW pasfeneHMn Ha OOHOXOAOBble
TennoodmeHHukmn), popmyna (9):

=308 ™’

MpuHnmaem 2 xona;
e) oeficTBUTENbHAa MOBEPXHOCTb HarpeBa Bogonogorpesatens |l ctyneHu,
dopmyna (10):

F'=(2-20.2-106=474

X) notepu gaeneHus Il cTyneHn BogonogorpesaTtens no rpewllen Boge,
dopmyna (12):
AP, =1-3(33-0,08-67,5)0,35" -3 =264 K,

3) noTepu AasneHuss ob6enx cTyneHei BOAONOAOrpeEBATENS MO HarpeBaemMoit
Bode, NpuvHUMas ¢ = 1,5, NpU NPOXOXOEHUN MaKCUMarbHOTO CEeKYHAHOro
pacxofa Bofbl Ha ropsidee BogocHabxeHue, gopmyna (11):

AP." =15.3(33-0,08-31)(216(0,049-10°))" .5 =164 «ITa.

B pesynbTaTte pacyeta a kavecTBe BoAOMNoOAorpeBaTenst ropsyero
BOAOCHaOXeHMA NpuMHUMaeM fBa TennoodbmeHHuka (1 n Il ctyneHun) pasbopHoi
KoHcTpykumn (P) ¢ nnactuHamm tuna 0,6p, TonwmHom 0,8 MM, M3 cTanu
12X18H10T (ucnonHeHnne 01), Ha gByxonopHon pame (ucrnonHeHue 2K), ¢
YNAOTHUTENbHLIMW  MPOKNagkamu K3 pe3nHbl  Mapku 359  (ycrnoBHoe
o6o3HayeHne — 10). MNoBepxHocTb Harpesa | ctyneHn —71,4 M2, {1 ctynenn —
47,4 MZ. Cxema KOMMOHOBKM | CTYneHu:

20+20+20

C= 21220420
cxema KOMMoHOBKM |l cTyneHw.
20+20

CX T 21+20

YcnoBHoe 0603HavYeHne TeNIO0OMEHHNKOB yKka3biBaeMoe B BraHKke 3aka3oB
Oynet
| cTynetm: PO,6p-0,8-71,4-2K-01-10 (5 _ 20+20+20
X

= 21+20+20
Il cTyneru PO,6p-0,8-47,4-2K-01-10 ~ _20+20
X 21+20
Pacuet Boaonogorpesarens, CO6paHHOFO n3 nnacTtuH4YaTblX

TENNOOOMEHHMKOB (UpMbl «Anbga-JlaBanb» (TEXHUYECKUE XapaKTepUCTUKU
CM. B Tabn. 4), nokasblBaeT 4YTo B | CTyneHb TpebyeTcs yCTaHOBUTL



TexHuyeckue XapakKTepucTuKn nnacTtuH4YaTbIixX Tenso0o06MeHHUKOB (bVIprI «Aan)a-HaBanb» AN TennocHa6XeHus

Tabnuuad

MokasaTtenb HepasbopHble nasHble Pa3bopHble ¢ pE3MHOBLIMU NPOKNaaKkamu
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
[MoBEpPXHOCTb HarpeBa NnacTuHbl, M> 0,05 0,1 0,3 0,032 0,14 0,24 0,62
[aGapuTbl NNAcTUHbI, MM 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MuHUManbHas TonwmrHa NNacTUHbl, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnactuHbl, Kr 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O6bem Boabl B kKaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcumarnbHoe YUCno NNacTuH B YCTaHOBKe, LT, 60 150 200 95 250 275 700
Pa6ouee naBnenue, MMNa 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcumanbeHas Temnepatypa, °C 225 225 225 130 160 150 150
[abapuTbl yCTaHOBKW, MM:
wmpuHa 103 192 466 180 320 470 650
BblCOTa 520 617 1263 480 920 981 1885
OnvHa, He 6onee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
[unameTp natpybkoB, Mm 24 50 65/100 43 60 100 140
CTtaHaapTHOe Yncno nnacTuH 10,20,30, 20,30,40,
40,50,60, 80 50,60,70,
80,90,100,
110,120,130,
140,150
Macca ycTaHOBKM, Kr, NpU Yncne NnacTuH: 5,2 15,8 — 38 146 307 1089
MUHUManbHOM
MaKcuMarnbHOM 15,4 73,0 309 59 330 645 3090
MakcumanbHbI Pacxof XUAKoCTw, e 8,1 39 60/140 10 54 180 288
MoTepu AaBneHus npu makcumanbHOM pacxoae, kla 150 150 150 150 150 150 150
KoacbchnumeHT Tennonepeaauu, Bt/(m? - °C), npu 7700 7890 7545 6615 5950 5935 6810




CTaHOAPTHbIX yCNoBUAX

Tennosas MOLLHOCTb, KBT, Npn cTaHOapTHBIX YCNOBUSAX 515 2490 8940 290 3360 11480 18360
MpumeyaHus
1. CTaHgapTHble YCNoBKa — MaKCUMarbHbIN PAcXOA XUAKOCTU, napaMeTpbl rpetoLero TennoHocutens 70—15 °C, Harpesaemoro — 5—60 °C.
2. HowmeHknaTypa TennoobmeHHukoB «Anbda-IlaBanb» He orpaHM4eHa Tunamy annapaToB, NPUBEAEHHbIX B Tabnuue.
3. MaTepuan nnactuH — Hepxasetwwas ctans AlSI 316, matepuan npoknagok—EPODM.
Tabnuuab

TexHuyeckune XapakTepUCTUKN NasdHbIX NJIaCTUHYaTbIX Tennoo6MeHHUKOB «LleTenak» npou3BoacTBa KOMNaHUu «LleTeTepM»

[Mokasatenb CP410 CP415 CP422 | CP422-2V’ CP500 | CP500-2V°
MoBEepXHOCTbL HarpeBa NNacTuHbl, M2 0,025 0,05 0,095 0,28
[abapuTbl NnacTuHbl hxa, Mm 311x112 520x103 617x192 950x364
MwuHMManbHas TonwmHa NnacTuHbl, MM 0.4 0,4 0,4 0,4
Macca nnacTtuHbl, Kr 0.1 0,17 0,35 1,26
O6bem Boabl B kKaHarne, n 0,05 0,094 0,21 0,52/0,7
MakcumanbHoe Y1Cno NNacTUH B yCTaHOBKe, LWT. 150 80 150 200
Pabouyee nasnexue, MlMa 2,5 2,5 2,5 2,5/1,6
MakcumanbHasa Temnepartypa, °C 225 225 225 225
OcHoOBHbIe pa3mepbl TENNOOGMEHHUKA B U30NSLMK 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, Mmm
[nameTp naTtpybkoB, MM 25 25 50 65/100
Macca Tennoo@meHHMKa, Kr, MPY YnCne NNacTuH: — — 20 69,6
MUHUMaNbHOM
MaKkCUManbHOM — — 75 246
MakcumanbHbI pacxod Harpeeaemon BoAbl Npu 20 12 62 26 340 165

notepe gasnexus 100 kMa, M3y




KoathdmumeHT Tennonepenayn npy cTaHgapTHbIX 2420 — — 3090 — 1700
ycnosusix , BT/(m - °C)

TennoBasi MOLLHOCTb NpW CTaHAapPTHbIX ycrosusix, kBT | 95 (CP410-150-2V) — — 440 (CP422-150-2V) — 2000 (CP500-200-2V)
MakcumanbsHas TennoBas MOLWHOCTb, KBT, npn 300 250 1200 800 4000 2500
napameTpax TennoHocutens 150—76/165—70 °C

* TennoobMeHHMKN 3TOW Mofdeny npeAHasHadeHsl Ans MBC ¢ AByXcTyneHyaTbiM NOJOrPeBOM BOAblI B OAHOM KOpryce.

** Yueno nnacTtuH nogbupaetcs ¢ warom 10 nnactuH npyv MUHUMaNsLHOM Yucne 10 nnacTuH.

*** CraHgapTHble YyCnoBusS — MakCMMarbHbI pacxo XMAKOCTU, napameTpbl rpetoLlero TennoHocutens 70—15 °C, Harpeesaemoro — 5—60 °C.
Mpumeyanus

1. Tennoo®MeHHMKM MOCTaBNSAOTCA B KOMMNIEKTE C U30NsALMEN.

2. Yucna yepes Apobb 03HAYaOT NapameTpbl AN NEPBUYHOIO U BTOPUYHOIO TEMNIOHOCUTENEN.

3. Marepuan nnactui— AISI 316.

Tabnuua 6
TexHMUYecKne XapaKTepPUCTUKMN NIaCTUHYATbIX TENNI006MeHHUKOB hmpmbl «<APV» onsa TennocHabxeHus
[MokasaTenb HepasbopHble nasiHble Pa3bopHble C pe3vHOBLIMW NPOKNagKamm

BD4 BD7 BF2 N25 N35 N50 N60 N92
ng)BerHOCTb HarpeBa nNnacTuHbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
M
FabapuTbl NNacTuHbl, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
MuHuMmanbHas TOMNLNHA 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
NNacTUHbl, MM
Macca nnacTuHbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6bem BoAbl B KaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77




Pabouee nasnexue, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MakcumanbHas TemnepaTypa, °C 220 220 220 150 150 150 150 150
OunameTp natpybkoB, MM 25 25 65 80 80 80 200 200
MakcumanbHOe 4Yncno nnactuH B 93 93 123 39/83 39/83 39/83 91/151 91/151
yCTaHOBKe, LUT.
[abapuTbl ycTaHOBKM, MM:

hxa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
OnuHa, He 6onee 246 246 315 570(10/2) 570(10/2) 570(10/2) 1340(10/2) 1340(10/2)

« » MeHee 48 48 48 370(10/1) 370(10/1) 370(10/1) 1090(10/1) 1090(10/1)
CrangaptHoe uucno nnactvH B | 7,11,17,25,33, | 7,11,17,25,33, | 7,11,17,25,33, — — — — —
yCTaHOBKe 43,63,93 43,63,93 43,63,93,123
Macca ycTaHOBKMU, Kr :
Hebonee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 2,4 4,0 10,5 210 300 380 1330 170

Mepen yepton —ansa pamel 10/1, 3a yepton — 10/2.

MpymeyaHus

1. Matepuan nnactuH Hepa3bopHbix — AISI 316, pa3bopHbix AISI 304, maTepuan npoknagok pa3dopHbix — EPOM.

2. HomeHknartypa tennoobmeHHukoB "APVy» He orpaHu4MBaeTcs TUnamu annapaToB, NPUBEAEHHbIX B Tabnuue.

Tabnuua 7
TexHUYecKkue XxapakTepUCTUKU NSIAaCTUHYATbIX Tennoo6meHHukoB pupmbl «CBEM» gna tennocHa6xeHus
MNokasaTtenb Hepa3bopHble nasiHble Pa3bopHble ¢ PE3MHOBLIMU MPOKNaaKkamu
B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P

[MoBepPXHOCTb HarpeBa NnacTyHbl, M 0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550




Macca nnacTuHbl, Kr

O6bem Boabl B kaHane, n

MakcumarnbHoe YMCNo NNacTuH B yCTAHOBKE, LUT.
Pabouee pnasnenne, MlMa

MakcumanbsHas TemnepaTypa, °C

[abapuTbl yCTaHOBKM, MM:

LUMpUHa

BbICOTa

AnvHa, He bonee

[nameTp nogcoeanHUTENbHbIX NaTpybKoB, MM
Macca ycTaHOBKV Npy MakcuMasbHOM Yucre
nNNacTuH, Kr

MakcrmanbHo achdekTMBHas Tennosas
MOLLHOCTb, KBT, Npu napameTpax TennoHocutens
150—80/105— 70 °C u Pnan He 6onee 150 klMa
KoadbdmumeHT Tennonepenaum, Bt/ (M2 -°C)
OdbhekTMBHOE YMCNO NNACTUH, LWT.

Tennosasi MOLLHOCTb, KBT, Npu cTaHAapTHbIX
YCMnoBUSIX

KoadbcuumeHT Tennonepegaun, Bt/ — (m? -°C),
npu CTaHAAPTHBIX YCIOBUSAX

O HEKTUBHON YMCIO NNACTUH, WT.— (4epe3
Opobb — Yncno xoao.)

* Macca npuvHsiTa Anst yucna nnactuH, Tpebyemblx npyu obecnevyeHmmn MOLLHOCTY HUXKeCneayoLwen CTPOKM.

Mpyumeyvanusa

1. CTaHﬂapTHble ycnosua — MaKCUMarnbHbIN Pacxod XWAKOCTU, OrpaHNYEHHbIN A0NyCTUMbIMU CKOPOCTAMU U NOTEPAMU AaBlieHUA B Bogonoaorpesarene no HarpeBaemow BoAe He 6onee

0,234
0,095
120
3,0
185
117
524
317
25
30,6

350
5970
42
450
6210

117/2

0,336
0,141
200
3,0
185
241
392
518
40
71,4

550

7880
52

0,427
0,188
200
3,0
185
241
524
518
65
119

900
6570
48
1500
6260

189/2

150 klMa; napameTphbl TennoHocutens: rpetowero 70—15 °C, HarpeBaemoro 5 — 60 °C.

2. Matepuan nnactuH — HepxaBsetowas ctanb AlSI 316 TonwwuHon 0,3 — 0,6 MM, MaTepuan npoknaaok — EPDM.

0,424
0,188
250
3,0
185
241

524
670
65
119

2200

7820
140

3. HomeHKnaTypa TENnoo6MEHHUKOB He orpaHuyeHa TmunamMmuy annaparos, NpuBeLeHHbIX B Tabnuue.

1,080
0,474
300
3,0
185
362
864
790
100
900

6100
7035
140
4100
5150

297/2

100
1,0
150
160

745
500
25
38
400
12920
21
430
7980

7913

160
1,6
150
320

840
1090
50
127
550
9380
23
750
7080

89/4

160
1,6
150
320

1070
1090
50
183"
1500
11550
33
1050
7030

85/3

450
1,6
150
460

1265

3080
100

363"

3000

10810
47

450
1,6
150
460

1675
3080
100
554
7300
9500
77
9500
7320

74/2

450
1,6
150
630

1730
3130
150
1138’

15000

11840
101







TennoodbmeHHnk M15-BFG8 ¢ uncnom nnactuH 64, nnowanb NOBEPXHOCTH
Harpesa 38,4 M2 (koadbpurumeHT Tennonepegaym — 4350 BT/(M2 - °QC)).

Bo Il ctynenu TpebyeTtca TennoobmeHHrk M10-BFG ¢ yucnom nnactuH 71,
nnowanb NoBepxHocTn Harpesa 16,6 M2 (koadppmumeHT Tennonepegadun —
5790 BT/(M?- °C)).

MoTepn gaBneHus B 06eux CTyneHAX Npu NPOXOXAEeHWW MaKCUMarbHOro
CeKyHAHOro pacxofa HarpeBaemMoW BOAbl U TOM e KoadpduumueHTe 3arpsas-
HeHus (¢ = 1,5) cocTaBnsoT 186 kla.

B 7T1abn. 5, 6, 7 npuBedeHbl TEXHWYECKME  XapaKTePUCTUKM
TennoobmeHHukoB «Lletenaky», "APY» n «CB3M».

NMPUNOXEHUE 9
TENNOBOW ¥ TMAPABNUYECKUA PACYET FOPU3OHTAJIbHbIX
MHOIroxoaoBbIX MAPOBOAAHDBIX MOAONPEBATENEN

MoporpeBaTenu ropusoHTanbHble NApOBOAsIHbIE TEMMOBLIX CETEW (ABYX- U
yeTblpexxogosble) no OCT 108.271.105 npegHasHa4eHbl ANst CUCTEM OTOoMme-
HUSA 1 ropsiyero BoAoCHaGXeHus.

1. TloBepxHOCTb HarpeBa MNapoBOA4sAHbIX nogorpesatenen F, M2,

onpeaensietca no oopmyne
Qs

KAtgp

roe Qsp — pacyeTHas Tennosas NPON3BOANTENBHOCTb
Bogonogorpesarens, BT;

k — koadhmumneHT Tennonepegaym sogonogorpesarens, BT/(M2 -°C);

Atcp— pacueTHasi pa3HOCTb TeMMNepaTyp Mexzay rpetoLien u HarpeBaemMon
cpegamu, °C.

2. PacyetHaa Tennosas NpoM3BOAUTENBHOCTb BogonoAorpesarens Ha
otonnenne Q%"y unm Ha ropsiuee BopocHabxenne Q°F, onpepmensietcs mo
npwvn. 2.

Mpu atom, yunTtbiBas TpeboBaHus n. 4.8 HacTosILEro ceoga npasuvn, Ans
Kaxkgoro nogorpeBaTtens pacyeTHas Npou3BOAMTENbHOCTb, onpeaeneHHas no
npwn. 2, [enuTcs Ha 2.

3. KoacbduumeHT Tennonepedaum Kk, BT/(M2 - °C) onpepgenseTtca no
dopmyne

F= (1)

8 (2)
T 18 B
+ + +
(xfl‘l aZ }\‘CT }\'HAK
roe a; — Ko3(hUUMEHT TennooTaayu npu NPOAOSIbHOM CMbIBaHUU OT
CTEHKM TPYOKM K HarpeBaemow Boae, BT/(M2 - °C);
anp — Ko3abuUMEHT TennooThaunM OT KOHAEHCMpYLlerocsa napa K

rOPU3OHTanbLHON CTEeHKe TPyOKu, BT/(M2 - °C);

8¢t — TONLLMHA CTEHKM TPYOKNU, M;

Spak  — TOMWMHA  Hakvnu, M, TNpuUHMMaemas Ha  OCHOBaHUM
3KCMIyaTauMOHHbIX OaHHbIX ANsl KOHKPETHOro pavioHa C y4eTOoM KadyecTBa
BOAbl, @ NPX OTCYTCTBMM AaHHbIX AonyckaeTcs npuHumaThb pasHon 0,0005 m;

AcT — TENNONPOBOAHOCTb CTEHKM Tpybku, BT/(m - °C), npuHumaeTtcsa ans
ctanu pasHon 58 BT1/(m - °C), ana natyHn — 105 B1/(m - °C);

Anak — TO Xe, Crnosi Hakvnu, NpuHumaeTcs paBHon 2,3 B1/(m - °C).

4. KoahpuumneHT TennooThaun a, BT/(M2 . °C), OT CTeHkuM TpybKM K
HarpeBaemol Boge B obnactu TypOyneHTHOro ABWXEHWs, onpeaensieTcs no

dopmyne
W
c£'2 (3)
H
roe tHcp— cpefHsas Temnepartypa HarpeBaemon Bogbl, °C, onpeaensiemas
no popmyne

H H\?
a, =11 6[1 210 + 1817, - 0038({; }



H H
t“ — @ (4)
cp 2
tHBx; tHBb|x— TemnepaTypa HarpeBaemMoln BOAbl COOTBETCTBEHHO Ha BXoge
1 Bbixoge 13 Bogonogorpeearens, °C;
dgy— BHYTpeHHWIA auameTp TpybokK, M;
W+p — ckopocCTb BoAbl B TpyOKkax, M/c, onpegensieTcs no opmyne

G,
——h__ ®)
Wre = 36009 fo

frp— NroWanb ceyeHns Bcex TPYBOK B OJHOM Xofy Moforpesatens, M2,
onpeaensieTcs no oopmyne
ndf

fTP: 4

on (6)

N— KONMYeCTBO TPYOOK B OAHOM X0A4y, LUT.;

p — MMOTHOCTb BOAbI NMPU CpeaHen TemnepaTtype tHep, Kr/M>;

G}, — pacyeTHbIM pacxoq HarpeBaemow Boabl B TpyOkax, Kr/u.

5. KoadhdpuumneHT Tennootgaun an, BT/(M2 - °C), oT KoHAeHcupytoLerocs
napa K cTeHke TpyOku onpegensercsi no opmyrne

(4320+475t,-014¢)

A md*(ts - tCT)

roe ts — TemnepaTypa HacbilweHus napa, °C;
m—npueegeHHoe 4Yncro pr60K, WwT., onpegendemoe no q)opmyne
n
m = 06 (8)
r]max

()

a,= 116

roe nog — 06Lee yncno Tpybok B nogorpesaTene, WT.;

Nmax— MakcumanbsHoe Yncno Tpybok B BEpTUKANbLHOM psay, LWT.;

tcr — cpeagHas TemnepaTypa cTeHok Tpybok. °C, onpepensetca
npubnmkeHHo no dopmyne

H
t _ ts+tCP (9)
CT 2
M npoBepsieTCA Mocrne npeaBapuTENbHOrO pacyeTa nogorpeBaTens no
dopmyne
H

t _Lattea (10)
cT an+a2

Mpu HecosnageHWn 3HaueHun tcr, onpeneneHHbIx no dopmynam (9) u
(10), 6onee yem Ha 3 °C ap cnepyeT nepecynTbiBaTb, NPUHAB 3HaveHue ter,
onpeaeneHHoe no gopmyne (10).

6. PacueTHyio pasHocTb Temnepatyp Atcp, °C, mexagy rpetowen u
HarpeBaemol cpefamu onpeaensoT no opmyne

At- At (11)
Atcpz A
2.3Igi
At,
roe Ats, Aty — COOTBETCTBEHHO Oonbllias W MeHbllasi pPasHOCTb

Temnepartyp Mexay rpetoLLen U HarpeBaeMoii cpegaMu Ha BXode W BbiXxoae 13
nogorpesatens, °C, onpegenseTcsa no hopMmynam:

st-t-t =

Aty =t -ty (13)



Mpn  pacdeTe  NapoBOAsAHLIX  BoAOMOAOrpeBaTenen  OTOonneHus
TemnepaTtypy HarpeBaemMoii BoAbl Ha BXOAE U BbIXOAE U3 BoAoMoAorpeBaTens
crnegyet npuHUMaTh

H
th =T,
roe 1, — TemnepaTtypa Bogbl B obpaTHOM TpybonpoBOAe CUCTEM
OTOMMEHUSA NPY pacyYeTHOM TeMnepaType HapyXHoro so3gyxa ty °C;
H
tBbIX =T
roe 1o — TemnepaTtypa BoAbl B nojatoliem TpybGonpoBode TennoBbixX

ceten 3a UTIM wnn B nogatowem TpybonpoBoae CUCTEMbI OTOMMEHUS MpU
ycTaHoBke Bogonogorpesatensas B WTIM npu pacyeTHon Temnepartype
HapyHoro Bosayxa ty, °C.

B aToMm cnyyae pacuyeTHast pasHocTb Temnepatyp Atcp °C, onpenenutcst no

dopmyne
[t.-7. [t ) (14)

2.3Ig::57’52
s~ Tot

lpumeyaHue — [Npy HE3aBMCMMOM MPUCOEOUHEHUN CUCTEM OTOMMNEHNS U
BEHTUNAUMM Yepe3 obLwmin Bogonogorpesartens TemnepaTypy HarpeBaemown
BOAbl B 06paTHOM TpybonpoBoAde Ha Bxode B BoAornoporpesaTtenb criedyet
onpedenatb C y4yeToM TemnepaTypbl BOAbl NOCMe NpUCOeAVHEHUS
Tpybonposoaa cuctem BeHTUnAUMKU. pu pacxofe TennoTbl Ha BEHTUNALUMIO
He 6onee 15 % cymmapHOro MakCUMaribHOro TEMNIOBOro NOTOKa Ha OTOMNMeHne
JOnyckaeTcs TemnepaTtypy HarpeBaeMol BoAbl nepej BOOOMO-AorpeBaTenem
NnpuHMMaTb paBHOW TemnepaType BoAbl B obpaTtHOM TpybonpoBoge cucTeMmbl
OTONNEHUS.

Mpn pacyeTe BoponogorpeBaTenss Ha ropsyee BogocHabxeHue
TemnepaTypy HarpeBaemon Bogbl, °C, cnegyeT NpUHUMATh:

Ha Bxode B BoAOMNoAdOrpeBaTeNnb — paBHOW TeMmnepaType XOrogHOM
(BoponpoBoaHoON) BoAbl tc B OTONMUTENbBHBIN NEpMoA; NpU OTCYTCTBUM OaHHbIX
npuHMMaeTcs pasHou 5 °C;

Ha BbIXxOAEe W3 BOAOMNOAOrpeBaTens — paBHOW TemnepaTtype BOAbl,
nocTynatoLlen B cucteMy ropsivero BogocHabxenus ty, 8 LTI v B UTMN t, = 60
°C, a B UTI ¢ BakyymHomn geaspaumen t, = 65 °C.

7. Pacxogbl HarpeBaemMon BoAbl AN pacyeTa BogonogorpesaTenen
CUCTEM OTONNEHUs, Kr/4, crieayeT onpeaensTe No popmynam:

AtCP:

G _ 3’6 Qomax (15)
omax
T~ T,)C
npu He3aBUCUMOM MNPUCOEAUHEHUU CUCTEM OTOMIEHUA U BEHTUNALUK
Yepes obLmnn BogonogorpesaTenb
G _ 3’6(Qomax + vaax) (16)
omax
To1~ Tp)C

roe Qomaxs Qumax— COOTBETCTBEHHO MaKCUMarbHble TENMOBbIE NOTOKM Ha
OTOMMNEeHne 1 BeHTUNAUMIo, BT.

Pacxog HarpeBaemon BoAbl, Kr/4, ANg pacyeta BogonogorpesaTenen
ropsidero BogocHabxeHus onpegensieTcd no opmyne

36Q,
G.= (60-tJo (a7

roe Q%% — pacyeTHas NpoM3BOAUTENBHOCTL Bodomnoaorpesartens, BT (cm.
npvn. 2).

8. lMotepu paeneHua APy, Ma, ana Bogbl, Npoxogswen B Tpybkax
Bogonogorpesarens



Az

AP, = O.s(dBH + Z§j W:ep

roe Wrp— cKopocCTb BoAbl, M/c, onpegensemas n gopmyne (5);

Z — 4nCno nocnefoBaTesNibHbIX XOA0B BOAOMNOAOrpeBaTens;

l—anvHa ogHoro xoaa, M;

X& — cyMmma KoaPULNEHTOB MECTHbIX COMPOTUBIEHUI;

A— KO3 (PMLUMEHT rmapaBnnMyecKoro TpeHus.

OKBMBAreHTHyIO0 LLIEPOXOBATOCTb BHYTPEHHEN MOBEPXHOCTU maTyHHbIX
TpyOOK Npu onpegeneHnun A MoxHo npuHumatsb 0,0002 m.

CymMMy KO3(h(ULMEHTOB MECTHbIX COMPOTUBIEHUN B TpybKax MOXHO
NPUHMMATb:

ONns ABYXKOAOBbIX Bogonodorpeeatenent &= 9,5; Ans 4eTbIpeXXO4oBbIX
Bogonogorpesatenen &= 18,5.

NMPUNOXEHME 10

METOAWKA OMNPEQENEHUA MAKCUMAJIbHbIX (PACYETHbIX)
PACXO[OOB BO[bl U3 TEMJIOBOW CETU HA TEM/IOBOW MYHKT

1. Tlpy OTCYTCTBMM Harpyskm ropsi4ero BOAOCHaOXEHWst U 3aBUCUMOM
NPUCOEANHEHUN CUCTEM OTOMMEHUS U BEHTUNSLMMW MO (hopmMyrie

3’B(Qomax + vaax)
G.- g

(171 - 1;2)0

a npv He3aBWCMMOM MPUCOEAMHEHNM Yepe3 BoOonodorpeBaTeny BMeCTo
To MOACTaBNAETCA Tgp, NPUHUMaeMoe Ha 5—10 °C Bblwe TemnepaTypbl BOAbI
B 06paTHOM TpybGonpoBoae CUCTEMbI OTOMNMEHUS To.

2. MNpun HanNM4uK Harpy3ku ropsyero BOAOCHabXeHNS B 3aKpbITbIX CUCTEMAX
TennocHabxeHus.

a) nNpu Hanuuun GakoB-aKKyMyNnsiTOPOB y NoTpebuTens u npucoegmHeHun
BoJornogorpesaTenen ropsyero BogocHabxeHns:

Mo OAHOCTYNeH4YaTONn CXemMe € perynMpoBaHueM pacxoda TennoTbl Ha

oTonneHne
36(Q" +Q’ 3,6
Gd _ (Q o Q v) 4 th (2)
(T '1 - 'Clz)c (T '1 - 'C,?,)C
HO HEe MeHee pacxofa BoAbl, onpeaeneHHoro no gopmyne (1);

No OAHOCTYyMeH4YaToOM cxeme co cTabunu3aumern pacxoga Bogbl Ha
OTONMIEHNE N BEHTUNALMIO

G _ 3’6(Qomax+vaax)+ 3’6 th (3)
g =

(T1_T2)C (T'1_T'3)C

no [OBYXCTyMeH4YaToW cxemMe C perynupoBaHMeM pacxoga TennoTbl Ha

oTonneHne
Qh 95— t):
I+ r 4 >thm +
Q 0 Q v 1+an 55_tc KTI'I

r _ ’
(T 17T z)C
HO HEe MeHee pacxofa BoAbl, onpeaeneHHoro no gopmyne (1);
no [ABYXCTyNeH4YyaToh cxeme co cTabunusauumen pacxoga Bogbl Ha

OTOMMEHUE N BEHTUNALMIO
3,6th[55 -t ]

27 \thm +K
3’6(Qomax + vaax) 1 + KTn 55 B tc "

Gd = * ' ’
(t.-)e (v,-1',)e
6) npu oTcyTCTBUM  GaKOB-aKKyMyNnsiTOPOB Yy  notpebutenen u
NpUcoeAMHeHMN BogoNoaorpeBaTenel ropsiyero BogocHabxeHus:

4)

®)




Mo OAHOCTYMEHYATON CXemMe C perynupoBaHUMeM pacxofja TenmnoTbl Ha

oTonneHue
G _ 3’6(Q ’o + Q ’v) i 3’6 thax (6)
=
('C ,1 -T '2)C ('C ,1 -T '3)0
HO HEe MeHee pacxofa BoAbl, onpeaeneHHoro no opmyne (1);

Nno OAHOCTYyMeH4YaToOM cxeme co cTabunu3aumern pacxoga Bogbl Ha
OTOMNMIEHNE N BEHTUNALMIO

G _ 3’6(Qomax+vaax) T 3’6thax (7)
g =
! !
e
Mo ABYXCTYNEHYaToll CXeme C perynMpoBaHMEM pacxoga TennoThl Ha
OTONSIEHNE N MaKCUMasibHbIM TEMMOBbLIM MOTOKOM Ha BEHTUNAUMIO MeHee 15
% MaKkcumarnbHOro TEMSIOBOro NoToKa Ha OTOMNMeHNe

Q 551,
’ ’ hm 12
Qo+ Q'+, | 1255y K

8)

=36
G, (’C -1 ,Z)C

HO He MeHee pacxofa BoAbl, onpeaerneHHoro no gopmyne (1),

Nno [OBYXCTYMeH4YaToOM CXemMe C perynMpoBaHueM pacxofa TennoTbl Ha
OTONMEeHNe U MakcMMarnbHbIM TEMMOBbLIM MOTOKOM Ha BeHTunsuuio bonee 15
% MakcMManbHOro TENMOBOro NOTOKa Ha OTONMEHne

55 - t K
! ! h m
Q0+Q v+ [thax 1+K Q'""]SS t
(T'17T'2)C
no QABYXCTyneH4yaToh cxeme co cTabunusauuen pacxoga BoAdbl Ha

OTOMNSIEHNE U MaKCUMaIbHbIM TEMSIOBLIM MOTOKOM Ha BEHTUNAUMIO MeHee 15
% MakcumasnbHOro TeNSI0BOro NoToKa Ha OToNMeHme

36Q,,[55-t
4K, (55—t Km
Qoo+ Qe | 1K c (10)
(T1_ TZ)C (T'1 - TIZ)C

gy )

3
Gd=

no QABYXCTyneH4yaToh cxeme co cTabunusauuen pacxoga BoAdbl Ha
OTOMMEHNE N MaKCUMarbHbIM TEMMOBbLIM MOTOKOM Ha BeHTMRAuuto Gonee 15
% MakcumarnbHOro TeMSI0BOro NoToKa Ha OToNMeHne

Kmn ] 55 - ti\ \STH
36 - +
G- 36(Quar + Qo) . {[Q ok ) 85t T, B o (1)
’ (Tw - TZ)C (TI1 - TIZ)C
MpumeyvaHus

1. B cbopmynax (4), (5), (8), (10) tlh :(T ’2 - 5)°C; B dopmynax (9), (11)
£ {c,-10Fc.

2. B dopmynax (8), (10) koacpdpuumeHT 1,2 yynuTbiBaeT yBenuyeHue
cpedHe4acoBOro TEMnoBOro MOTOKa Ha ropsiliee BOAOCHabXeHue B CyTKu
HanbonbLuero BogonoTpedneHuns.

3. Pacxop tennotbl Ha oTtonneHne Q',, BT, npn Temnepatype HapyXHoro
BO3lyxa, COOTBETCTBYIOLLEN TOYKa uanoma rpaduka Temnepartyp BoAsl t'y, €
Yy4YEeTOM MOCTOSIHHON B T€YEHWe OTOMUTENBHOrO Nepuofa BenuunHbl ObITOBbIX
UM NPON3BOACTBEHHBIX TENNOBbLIAENEHNI onpeaeneH no gopmyne

Q"....=(Q +Zq)t' ECY (12



roe g— TennoBblAeneHns, npuHMMaemsle Ans Xunbix 3ganun no CHwull
2.04.05-91* n pgns o6LWeCTBEHHbIX WM MNPOU3BOACTBEHHbLIX 34aHUA — Mo
pacuerty, BT;

t, —pacyeTHass TemnepaTtypa BHYTPEHHEro BO3gyxa B OTannMBaembIX
3aaHusx, °C;

t°", —onTumanbHas TemnepaTypa BO3gyxa B OTanIMBaeMbix
NoMeLLeHnaX, MNpUMHUMaeMass Mo CpegHeMy 3HadYeHuo  TemnepaTtyp,
npuBeaeHHbIX B npun. 4 k CHul 2.04.05-91%;

t, — pacdeTHasi TemnepaTypa HapyXHOro BO3ayxa AJ1s MPOEKTUPOBaHMS
OTOMNEHUs!, NMPUHUMAEMasi Kak CcpefHsisi TemnepaTtypa Hauboree XonogHon
NATUAHEBKM B cooTBeTcTBMM co CHulM 2.01.01-82, °C.

3. B oTKpbITbIX cUCTEMAX TenrnocHabxeHus

_ 36(Qunet Quned) . 38 Qi (13)
Gd (T1 - Tz)c i (th - tC)C

unu no copmyne (17) CHull 2.04.07-86*.

NPUNOXEHUE 11

TPYBbI NO HTA, PEKOMEHAYEMbIE K TIPUMEHEHMUIO MNMPU
NPOEKTUPOBAHUU TEMJIOBbIX MYHKTOB

YcnosHbIn | HopmaTuBHO-TEXHUYECKas Mapku ctanu MpepenbHble napameTpbl
avameTp | AOKyMeHTaums Ha Tpybbl
Tpy6 Dy, MM (HTA)

Temnepa- pabouee
Typa, °C | paBnexue P,
Mra (krc/em?)

1 2 3 4 5

TpyGbl anekTpocBapHble NPSMOLLOBHbIE

15— 400 TexHuuyeckune TpebosaHus |BCT13cn5; 300 1,6 (16)
no FOCT 10705 (rpynna
B, Tepmoo6paboTaHHbIe).
CoptameHT no FOCT

10704 10,20 300 1,6(16)
400—1400 |[TexHuueckume TpeboaHusi |[BCT3cn5 BCT3cn4 200 2,5 (25)
no MOCT 10706 (o 171C,
n3meHeHuo 2, rpynna B,
TepmoobpaboTaHHble) 17M1C, 1771C-Y, 300 2,5 (25)
13IC, 13r1C-y
150—400 FOCT 20295 (Tvn 1) 20 (K42) 350 2,5 (25)
500 — 800 |IOCT 20295 (Tun 3, 171C, 1711C 425 2,5 (25)
TepMoo6paboTaHHbIe) (K52)
500 — 800 |TY 14-3-620 171C, 1771C, 300 2,5 (25)
1000 -1200 1711C, 17T1C-Y,
1200 13rc
1000 TY 14-3-1424 17r1C-Y (K52) 350 2,5 (25)
1000,1200 |[TY 14-3-1138 17M1C-Y (K52) 425 2,5 (25)
1000,1200 (TY 14-3-1698 13rC, 13rc-y, 350 2,5 (25)
13r1C-y,
17r1C-y
500—1200 |TY 14-3-1680 Bct3cn5 200 2,5 (25)
500 — 800 |TY 14-3-1270 17IrC 350 2,5 (25)
1200 TY 14-3-1464 13r1c-y
13rc-y 350 2,5 (25)
(K52, K5)

Tpy6bl aneKTpocBapHble CNUPanbHO-WOBHbIe

150—350 OCT 20295 (tun 2) 20(K42) 350 2,5 (25)
500 — 800 |IOCT 20295 (Tun 2, 20(K42) 350 2,5 (25)
TepMoobpaboTaHHbIe)
171C, 1771C

(K52) 350 2,5 (25)




Bc13cn5 300 2,5 (25)
500 —1400 |TY 14-3-954 20 350 2,5 (25)
17rM1C, 171C
500 —1400 |TY 14-3-808 20 350 2,5 (25)
TpyObl 6eCLIOBHbIE
40 — 400 TexHuuyeckme TpeboBanus (10,20 300 1,6 (16)
no FOCT 8731 (rpynna B),
CoprameHT no OCT 8732|102 350 2,5 (25)
15—100 TexHuuyeckune TpebosaHusi | 10,20 300 1,6 (16)
no FOCT 8733 (rpynna B), 4,0 (40)
CoptameHT no FOCT 8734|102 350 5,0 (50)
09rac 425 5,0 (50)
15— 300 TY 14-3-190 10,20
350,400 CoptameHT o FOCT 8732 425 6,4 (64)
nOCT 8734 20
50 — 400 TY 14-3-460 20 450 He
15Ic orpaHN4eHo
50 — 400 TY 14-3-1128, CopTtameHT [09I2C
no FOCT 8732 425 5,0 (50)
20 — 200 FOCT 550 (rpynna A) 10,20 425 5,0 (50)
102 350 5,0 (50)

MNpumeyanuns 1.
1. B Tabnuuy BkntoyeHbl Tpybbl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 n

TY 14-3-1698, otcytcTtBytowme B «[paBunax yctponcTBa u 6e3onacHoi akcnnyaTauum
TpyGonpoBoAOB Napa v ropsyeit BoAb!» U peKOMeHAyeMble K MPUMEHEHWIO.

2. B T1abnuuy BkntoyeHbl Tpy6bl u3 ctanen mapok 13IC, 13rC-y u 13r1C-v,
oTcyTcTBytowWwme B "lMpaBunax ycTponcTBa n 6e3onacHoi akcnnyataumm TpybonpoBogoB
napa u ropsiyeit BoApl», UCMbITaHHble U 0J0OpeHHbIe BCeCol3HbIM TEMNOTEXHUYECKUM
WHCTUTYTOM U peKOMEeHA0BaHHbIE K NpuMeHeHno LIKTA.

3. MNpumeHeHne Tpyb6 u cTanewn, ykasaHHbIX B npumedanusx 1 u 2, cnegyer
[10NOJTHNTENBHO COrNacoBbiBaTh C OpraHamu FocropTexHagsopa.

NMPUNOXEHUE 12

NEPEYEHb TUNOBOW AOKYMEHTALIMX HA KOHCTPYKLIUKU, U3OENUA
M Y31nbl 30AHUA U COOPYXXEHUM CEPUA 5.903-13 «M3OENUA U
OETANU TPYBEONPOBOJOB ANS TENNOBBLIX CETEWU. PABOUYME

YEPTEXWU»
Ne | HaumeHoBa CocraB Bblnycka KpaTkas xapakrepucTtuka
BblIM Hue
ycka| Bbinycka
1 2 3 4
1 Hetann | OTBOA KPYTOU3OTHYTHLIN, Dvy=40...600 mm, yron ruba 30,
Tpy6onposo yepT. TC-582 45, 60, 90°, R=1,5 Dy ans Dy <
Aos 400 mm, R= Dy gns Dy > 500 mm
OTBOA CBapHOW, Dy =100...1400 mm, yron no-
yept. TC-583.000CH BopoTta 15, 30, 45, 60, 90°,
Py< 2,5 MlMa, t <350 °C,
Py <1,6 MIa, t <300 °C,
Py <2,2Mna, t<350 °C
OTBOABI MHYTHIE, Dy =10...400 mm, Py=1,6; 2,5;
yept. TC-584 4,0 MMMa
Mepexop cBapHON NNCTOBON Dy < 1400 mm, Py =2,5 Mna,
KOHLeHTpu4eckui, 4ept. TC-585 t<350 °C, Py < 1,6 MMa,
N 3KCLIeHTpUYeckuii, yepT. TC-586 t <300 °C, Pp< 2,2 MMa,




t<415°C

Mepexoa WwraMmnoBaHHbIN
KOHLIEHTPUYECKNI U
aKCLEeHTpuYecknin, 4yept. TC-594

Dy <400 mm, Py< 4,0 MMNa,
t<425°C

TPONHMKM 1 WITYLEepbl ANg
OTBETBNEHNs TPybONpoBOaOB,
YyepT. TC-588.000CB-TC592

Dy =10...1400 mm—Tpy6onpo-
Boabl, Dy =10. ..1400 mm —
oTBeTBneHus, Py < 4,0 MlMa

dnaHubl NNock1e NpuBapHble ¢
naTpybkom, 4yepT. TC-593.000CB,
YyepT. TC-599.000CB

Dy =15...1400 mm, Py< 2,5
MMa, t < 350 °C.
MpucoeanHUTENbHBIE pasMepsbl
no MOCT 12815—80

3arnyLku nnockue npveBapHsle,
yepT, TC-59.000 Cb

Dy =25...1000 mm, Py g0 4,0
MMa

3arnyLuku nnockue npuBapHble ¢
pebpamu, 4yepT. TC-596.000

lMpumeyaHue — CBopgHas Tabnuua
TC-587 TB

Dy =300...1400 mm, Py ot 0,25
no 4,0 MMa Tpy6onpoeoaos,

OTBETBIIEHU YepT.

HpeHax- |Y3en wryuepa n apMaTypbl Ha Dy =32...1400 mm, Py=1,6; 2,5
Hble y3nbl |BOASHON TENNoBoi ceTn n MMa
KOHAEeHcaTonpoBoae (CrnyCcKHUK),
YyepT. TC-631.000CB 1 TC-
632.000Cb
Y3en wryuepa v apmatypbl Ans Dy =50...1400 mm, Py=1,6; 2,5;
rMaponHeBmaTuyeckon npomMbisku | MIMa
BOASIHbIX TEMMOBLIX CETEN
(cnyckHuk), yepT. TC-633.000CB,
TC-634.000Cb
Y3en wryuepa ¢ BEHTUNEM Ans Dy =32...1400 mm, Py= 1,6, 2,5;
BbINyCKa BO34yxa Ha BOASHbIX MMa
TENMoBbIX CETSAX N KOHAEHCa-
TonpoBoAax (BO3QyLUHKK), YepT.
TC-635.000Cb
Y3en wryuepa ¢ BEHTUNeM Ansi Dy =50...1400 mm, Py=1,6; 2,5;
NMOAKITIOYEHMS CXaToro Bo3gyxa Mna
npu rmaponHeBMaTU4HeCcKon
NpOMbIBKE Ha BOASHOW TEMMOBON
CeTu 1 KOHAEHCaToONPOoBOAE
(BO3ayLWHUK), 4epT. TC-636.000CH
Y3en nyckoBoro gpeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBoaos, 4epT. TC- 2,5; 4,0; 6,4 Mna
637.000C6
Y3en nyckoBoro agpeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBOAOB C OTBOAOM, 4epT. |2,5; 4,0 MlMa, Dy=50...700 mm,
TC-638.000Cb Py=6,4 Mla
Y3en nyckoBOro 1 NOCTOSHHOIO Dy =65...1200 mm, Pv=1,0; 1,6;
ApeHaxa naponposopa, 4epT. TC- |2,5; 4,0 MIMa, Dy=50...700 mm,
639.000Cb Py=6,4 MlNa
Bo3gyLHuk Ha naponpoBoae, Dy =65...1200 mm, Py=1,0; 1,6;
YyepT. TC-640.000CB 2,5; 4,0 MlNa, Dy=50...700 mm,
Py=6,4 Mla
YcTaHoBKa |YcTaHoBka TepMomeTpa Ha Dy =100...1400 mm, t < 200 °C,
KOKTPONnbHO |ropusoHTaneHom TpybonpoBoae, Dy =100...1000 mMm, t < 350 °C,
namepute- |4ept. TC-3.001.000CB Dy =100...1000 mm, t < 440 °C
NbHbIX
npubopos
(TepmomeTp
0B, Ma-
HOMETPOB)

YcTaHOBKa TepMOMETpa YrioBoro
¢ yrnom nosopoTa 90 ° Ha
BEPTVKaNbHOM M FOPU30HTaNbHOM
Tpybonposogax, 4yepT. TC-
3.002.000CB

To xe

YcTaHoBKa MaHoOMeTpa Ha

Py < 2,5 MIMa, t<200 °C




ropusoHTanbHom Tpybonposoae,
YepT. TC-3.003.000CB

YcTaHoBKa MaHoMeTpa Ha
BepTVKanbHoM TpyGonposoze,
yepT. TC-3.004.000CH

Py<2,5MlMa, t<200 °C

YcraHoBka MaHoMeTpa Ha
ropusoHTansHom Tpybonposoae,
yepT. TC-3.005.000CH

Py <6,2 MMa, t <440 °C

YcTaHoBKa MaHOMeTpa Ha
BepTMKanbHoM Tpybonposoze,
YyepT. TC-3.006.000CH

Py <6,2 MMa, t<440 °C

4 |KomneHca-

TOpbI calnb-
HUKOBbIE

KomneHcaTop canbHMKOBbIV
O[HOCTOPOHHMWIA:

BapuaHT 1 — € ynnoTHSIOWNM
YCTPOWCTBOM,

BapuaHT 2 — 6e3 ynnoTHsIoLLero
yCTpoWcTBa, 4epT. TC-
579.00.000Cb

Dy =100...1400 mm, Py < 2,5
Ma, t < 300 °C.
KomneHcupytoLuasi cnocobHocTb
o1 190 go 500 mm

KomneHcaTop canbHMKOBbIV
OBYXCTOPOHHUIA:

BapuaHT 1 — C ynnoTHsoWUM
YCTPOWCTBOM,

BapuaHT 2 — 6e3 ynnoTHsIoLLero
ycTponcTea, Yept. TC-
580.00.000Cb

Dy =100...800 mm, Py <2,5 MMa,
t <300 °C. KomneHcupytoLas
cnocobHocTb ot 380 go 900 mm

5 |I'psizeBukn

psA3eBUK rOpU3OHTanbHbIN, YepT.

TC-565.00.000Cb

Dy =150...400 mm, Py=2,5; 1,6;
1,0 MMa

"PA3EBMK rOPM3OHTaNbHbIN, YEPT.

TC-566.00.000CB

Dy =500.. .1400mm, Py=2,5; 1,6
MMa

"psi3eBMK BepTUKanbHbIN, YepT.
TC-567.00.000Cb

Dy =200...300 mm, Pv=2,5;1,6
MrMa

psi3eBMK BepTUKAmbHbIN, YepT,
TC-568.00.000Cb

Dy =350...1000 mm, Py=2,5; 1,6
MrMa

psi3eBUK TENSIOBbIX MYHKTOB,
yepT. TC-569.00.000CH

Dy =40...200 mm, Py=2,5; 1,6;
1,0 Mla

NPUNOXEHUE 13

NPEAENbI NPUMEHEHUA APMATYPbI U3 YYTYHA
(BbIMUCKA U3 TABJ. 7 «<NPABUIT YCTPOUCTBA U BE3OMACHOW
3KCMNYATALMM TPYEOMNMPOBOOOB NAPA U FTOPAYEN BOObI»,
n3a. 1994 r. (WNoP PO-03-94))

Mapka yyryHa HTO [NpeaenbHble napaMeTpsbl
Dy, MM t, °C P, MMNa (KFC/CMZ)

Cu10, Cu15 rOCT 1412 80 130 3(30)

300 200 0,8(8)
Cu20, Cu25 FOCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)

300 0,8(8)
Cy20, Cu25 FOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, FOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
Mpumevanus

1. Hopmupyemble noka3aTenn u o06beM KOHTPOMsS [OOMKHbI COOTBETCTBOBATb

YKa3aHHbIM B CTaHAapTax.
2. ﬂpI/IMeHeHVIe vyryHa Cy10 AonyckaeTcqa C BpEMEHHbIM COMPOTUBIIEHNEM HE HUXE
1,2 MMa (12 krc/cm?).

NPUNOXEHUE 14




MEPEYEHb AllbBOMOB OTPACJIEBOW YTNA T3M TXT-05 U TN
TXT-05-N AnNA NCNONb30BAHUA NPU NMPOEKTUPOBAHUMN
TENNOBOMW U30NALMN TPYEOINPOBOAOB, APMATYPbI U

OBOPYOOBAHUA B TENNOBbIX MYHKTAX

Lndpp HassaHwne Anb6om CopepxaHue
paboTbl MaTepuanoB B anbbomax
TN TunoBble NPOEKTHbIE Ne 1 Tpyb6onpoBoabl 1
TXT-05 |pelueHns no NpUMEHEeHMIo TN TXr-05-T o6opynoBaHue
TEeNNon3onNsALUNOHHbIX TN TXT-05-0
KOHCTPYKLUMIA Ans No2 Apmartypa v pnaHuesble
TpybGonpoBoaoB 1 TOM TYT-05-A coeavHeHust
obopyaoBaHus TennoBbIX TN TXT-05-®
3neKTpocTaHumm
Yactb 1 Ne3 Macca
OOBbEKTbI, PAcnONoXeHHbIe (C n3ameHeHnaMK) | TENNOMIONALMNOHHBIX
BHYTPY NOMELLEHNI TOM TXT-05-MT KOHCTPYKUMIA ons
TOM TXT-05-MO  |Tpy6onposoaos n
obopynoBaHus
TOM |Toxe Ne 5 Pasrpyxatowime
TXT-OI |Yacts Il T3 TXT-05-M-0OMN |ycTpovicTea ansa
-l O6bekThl, pacnonoxeHHole | T3M TXT-05-M-OK | Tpy6onpoBoaos,
Ha OTKPbITOM BO3ayXxe pPacnonoXeHHbIX BHYTPU
NMOMELLEHNI U Ha OTKPbI-
TOM BO3ayxe (OnopHble
NOMKN 1 OnopHoe
KOnbLO)

Mpumeyanusa

1. Tunosble npoekTHble peleHnss TXT-05 n TXT-05- paspaboTaHbl UHCTUTYTOM
Tennoanektponpoekt, CIKB BIMNCMO Coto3aHeprosawmrta n BHUMUTennonpoekt u
cornacoBaHel BCCMO  Coto3ssHeprosawmtel, YTBepxaeHsl BIHUMWW  Tenno-
3NeKTPOnpoeKkT, BBeAeHbl B paeictene [TINO 3SHepronpoekT, Yactb | ¢ 1.01.90 r.
(npotokon Ne 45), yacTtb Il — ¢ 1 01.91r. (npoTokon Ne66) n yTBepxaeHbl MuHaHepro
CCCP.

2. OtpacneBas YTI[ npeaHasHayeHa Anst NpMMeHeHUs Npyu NPOeKTUPOBaHNA U
MOHTaXxe TENNOBOW U30MALMN HAPYXXHON NOBEPXHOCTM TPyBONpPOBOAOB AMaMETPOM OT
10 po 1420 mm, apmaTypbl U bNaHLUEBbIX COEQUHEHWI MITOCKUX U KPUBOMMHENHbIX
nosepxHocTel obopygoBaHusa TOC ¢ TemnepaTypoi TennoHocuTens ot nntoc 50 go
nntoc 60 °C

3. Mpwu paspaboTke YT TONWMHA OCHOBHOMO Crosi TEMMOBOW M30MALUN
onpegensnacb No HOpMam fIMHEHON NIIOTHOCTM TEMOBOro NOTOKa, MPUBEOEHHbIX B
CHwlM 2.04.14-88 .

4. Mpwu paspaboTtke YT ucnone3osaHbl matepuansl BHUMATennonpoekT:

TUNOBbIE KOHCTPYKLUW U3AENUS U y3Mbl 30aHU 1 coopyxeHun Cepus 7.903. 9-2
«Tennosas nsonaums TpyoonpoBoAOB C MOMOXUTENbHBIMY TeMnepaTypaMm»:

BbIn. 1 TennoBas u3onaumsa Tpybonposoaos. Pabouve yepTtexu Bbin. 2. Tennosas
n3onaumsa apmatypbl U hrnaHueBbix coeguHeHnin. Paboune yeptexu Cepusa 3.903-11
«Tennosas M30MALMS KPUBOMNMHERHbIX U PaCoHHbIX y4acTKkoB TpybonpoBoAoB U y3roB
o6opynoBaHusi. Pabouune yepTexu»

5. Kanbkogepxatenamu YTI[ SBASOTCA UHCTUTYTbI TENNO3MEKTPONPOEKT U
CINKB BIMICMO Coto33Heprosawura.

NMPUNOXEHMUE 15

BbIBOP CMMOCOBA OBPABOTKU BOAbI ANA LEHTPAIITU3OBAHHOIO
rOPAYEro BOOOCHABXEHUA B 3AKPbITbIX CACTEMAX

TEMNJNOCHABXEHUA
MokasaTenu kayecTBa UCXOOHOM Cnoco6bl NPOTUBOKOPPO3VOHHON 1
NMUTLEBOM BOAbI U3 XO3SIICTBEHHOIO NpOTMBOHAKMMHOWM 06paboTky Boab! B
BOJONPOBOAA (CpefHve 3a roa) 3aBUCKMOCTM OT Buga Tpy6
MHpekc CymmapHast | Mepmanra- | CtanbHble | OuuHkoBaH | CTanbHble Tpy6bl
HachblILEeHUst KOHLEH- HaTHasi TpyObl 6€3 | Hble TPYObl | C BHYTPEHHUMU
kapGoHaToM Tpauusi okucrnisie- | MOKpbITUSE 3ManeBbIMU 1
Kanbuusi J | Xnopugos u MOCTb, COBMECTHO ApYruMu He-
npu 60 °C cynbgaToB mr O/n C OLMHKO- MEeTanIM4yeckumm




Mmr/n BaHHbIMU NOKPbITUAMU NN
Tpyb6amu TEPMOCTONKME
nrnacTMaccoBble
TpyObI
1 2 3 4 5 6
J<-15 <50 0—6 BA B[O —
J<-15 > 50 0—6 BO+C BO+C —
-1,56<J<-1,5 <50 0—6 C c —
-0,5<J<0 <50 0—6 C — —
0<J<0,5 <50 >3 C — —
0<J<0,5 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,6<J<0| 51—75 0—6 C C —
-1,6<J<0| 76—150 0—6 BA C —
-1,56<J<0 > 150 0—6 BO+C B[O —
0<J<0,5| 51 —200 >3 C C —
0<J<0,5| 51—200 <3 C+M C+M M
0<J<0,5 > 200 >3 B[O BA —
0<J<0,5 > 200 <3 BO+ M BO+ M M
J>0,5| 51 —200 0—6 C+M C+M M
J>0,5| 201 — 350 0—6 BO+ M C+M M
J>0,5 > 350 0—6 BO+ M BO + M M

Mpumevaxusa

1. B rpacbax 4 — 6 npuHATHI cneayowme obo3HaveHms cnocobos 06paboTku

BOAbI:

NPOTUBOKOPPO3MOHHbIN: BJ—BakyymHas aeaspaumsi, C—CcunmkaTHbIi;

NPOTUBOHAKUMHbIA: M — MarHUTHbIN.

3Hak «—« 0bo3HavaeT 4To obpaboTka BoAbl He TpebyeTcs.

2. 3HayeHue uHAeKca HacblweHus kapboHaToM kanbuusi J onpegensetcss B
cooTtBeTcTBUM cO CHull 2.04.02-84*, a cpegHve 3a rof KOHLEHTpauuu Xnopuaos
cynbdaToB 1 APYrnX pacTBOpeHHbIX B Bode Belects — no FOCT 2761. lMNpu noacyete
MHOEKCA HacbllleHWsi criegyeT BBOAMTb MOMPaBKy Ha TemnepaTtypy, Npu KOTOpoOW
onpefenseTcs BOAOPOAHbIV nokasaTens pH.

3. CymmapHylo KOHUEHTpaumio XJopuaoB M cynbdaToB cregyeT onpefensite Mo
BbipaxeHuto [Cl ] + [SO%,]

4. Copepxanue xnopugos [Cl ] B ucxogHown soge cornacHo FOCT 2874 He

[OMKHO npesbiaTh 350 Mr/n a [SO%,] — 500Mmr/n.

5. Vicnonb3oBaHue Ansi ropsiyero BogocHabXeHUsi UCXOAHOW BOAbI C OKUCISIEMOCTbIO
bonee 5 wmr O/n, onpegeneHHOW METOAOM OKUCIIEHWSI OpraHWYeckux BeLLEeCTB
nepmMaHraHaToM Kanusi B KUCIIOTHOM cpefe Kak MpaBurio, He JomnyckaeTcs.

Mpn ponyweHun opraHamum MuH3gpaBa LBETHOCTM UCXOAHOW Boabl Ao  35°
OKMCNSIEMOCTb BOAbI MOXET ObITb gonyluieHa 6onee 6 mr O/n

6. Mpu Hanuunm B TENnOBOM MyHKTE Mapa BMECTO BaKyyMHOW Aeaspauuun crnegyet
npegycMatpuBaTb [Jeaspauuio  Npuv  aTMOC(EpHOM [aBrneHun C  obssaTenbHou
yCTaHOBKOW oxnagutenei 4easpupoBaHHON BObI.

7. Ecnn B ucxogHom Boae KoHUEHTpauusi csobogHon yrnekmcnoTtsbl [CO,]
npesblwasT 10 Mr/n, TO cnegyeTr nocrne BakyyMHOW [Jeaspauun Npou3BOAUTb
nopLuenavnsaume.

8. MarHuTHas obpaboTka NpUMMEHSETCA Npu OOLLEN XECTKOCTM UCXOOHOW BOAbl He
6onee 10 mr-ake/m u kapboHaTHOM >KecTkocTu (LienoyHocTu) Gonee 4 Mr-ake/n.
HanpskeHHOCTb MarHUTHOro nonsa B paboyem 3a3ope MarHUTHOTO annaparta He AOoMmKHa
npesbiaTh 159 ¢10° A/M.

9. MNpu copepxaHuu B Boae xenesa [Fe” "] 6onee 0,3 mr/n cnegyeT npegycmart-
puBaTh obe3xenesnBaHne BOAbl HE3ABMCUMO OT HanuM4usi gpyrux crnocobos ob6paboTkm
BOApbI.

10. CunukaTHyto o6paboTky BOAbl M MOALLEeNayvMBaHue criegyeT npegycMmaTpuBath
nytem fobaBneHns B UCXOQHYH0 BOAY pacTBopa XWAKOro HaTpueBoro ctekna no MOCT
13078.

11. MNpw cpegHeyYacoBOM pacxode BoAbl Ha ropsiiee BogocHabxeHve meHee 50 T/4
[easpaumio BoAbl NpegycmaTpmBaTb He peKoMeHAyeTCs.

2+;3+

NPUNOXEHUE 16

XAPAKTEPUCTUKN dUNBbTPYIOLLUENO CNOA U TEXHOJIOTMYECKUE
NMOKA3ATENN ®UNBbTPOB

HanmeHoBaHune EavHnua MNokasatenun
N3MepeHus




KpynHocTb 3epeH MM 0,5-1,1
HacbinHas macca 1 mM> cyxoro maTepuana T 0,6—0,7
HacbinHasi macca 1 M° BraxHoro maTepuana « 0,55
BbicoTa cnos M 1,0—1,2
[nnTenbHOCTb B3pPbIXNEHUs MUH 15
MNHTEHCUBHOCTb B3pbIXNeHns ni(c m?) 4
OnTumanbHas cKopoCTb (OUNbLTPOBAHMUS M/Y 20
MoTeps AaBneHus B cBexeM unbTpyloLem MMa 0,03-0,05
cnoe

MoTeps AaBneHus B 3arpsi3HEHHOM crioe nepejg « 0,1
NPOMbIBKOM

NPUNOXEHUE 17

NO3A BBOOANMOI'O KUAKOIo HATPUEBOI'O CTEKIA A5
CUINMUKATHOU OBPABOTKWU BOAbI

[MokasaTenu kayecTBa UCXOAHOW BOAOMNPOBOAHOM BOAbI Lo3sa
(cpegHwve 3a roa)

MHpekc KoHueHTpaums, mr/n BBOAMMOTO
HacbILLEeHWs! KNOKOro
KapboHaToMm COEQMHEHWI | pacTBOPEHHOrO | XJIOPMAOB U HaTpneBoro

kanbuusa J npu KpeMHUa" kucnopoga 0, cynbaToB cTekna B
60 °C SI0%; (cymmapHo) nepecyete Ha
[CI]+[SO%,] Si0%;, mr/n
-05<J<0 o 35 Tob6as <50 15
-1,56<J<0,5 « 15 « <50 35
J>0 «25 « 51 —100 25
J>0 «15 « 101 — 200 35"

* MNpu KOHLEHTPALMN B UCXOAHOI BOAE COEAMHEHUI KpeMHUS <15 mr/n (B nepec-
yeTe Ha SiOZ’g) [03a BBOOMMOIO XWAKOrO HaTPUEBOro CTekna AormkHa 6biTb yBennyeHa
o MNAK, ykasanHon B n. 5.20 HacTosLWwero csoga npaswus.

NPUNOXEHUE 18

METOOWKA PACYETA rPA®UKOB PEINYJIMPOBAHUA NMOOAYN
TEMNOTbI HA OTOMNEHUE Y NOTPEBUTENEN

A. PACYET rPA®UKOB NOAAYU TEMNNOTbI B CUCTEMbI OTOIMJIEHUA
B 3ABMUCUMOCTHU OT NOrofHbIX YCNOBUIA

Ons NPOMBILLUJIEHHbBIX U OOLLECTBEHHbLIX  34aHum, npu pac4yeTe
TennonoTtepb, KOTOPbIX HEe Y4YUTbIBAlOTCA OblTOBblE  TENNOBLIAENEHMS,
M3MeHeHne nogavum TennoTbl Ha oTonJieHne onpenendaeTca no qaopmyne (pVIC.

1, NuHNS 1)
_ Qo t_tu (1)

QO ) QOmax tn_to

roe Qg— OTHOCUTENNbHbIA TENNOBOW MNOTOK HA OTOMNMEHME;

Qy — TennoBoW MNOTOK Ha OTONMeHuMe npu TeKylen TemnepaTtype
HapyHoro Bosayxa t,, BT;

Qomax — PaCYeTHbIA TEMNSIOBOW MOTOK Ha OTOMMEHWE NPWU pacyeTHOM
Temnepartype Hapy>KHOro Bo3gyxa A5 NPOEKTMPOBaHNst oTonnexus ty, BT;

t, — pacyeTHas TemnepaTypa BHYTPEHHErO BO34yxa B OTanMBaeMblX
3[aHUsIX.
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Puc. 1. l'pachmkn oTHOCUTENBHOIrO U3MEHEHUSA TENJSIOBOro NOTOKa Ha
oTonrneHue Qo, B 3aBUCUMOCTHU OT Hapy)KHOVI TeMnepaTtypbl to Ana pa3Horo Tuna
noTpebutenen n cnoco6oB aBTOpPerynMpoBaHus

1 — ANS nNpombIWneHbIX M OBLECTBEHHbIX 30aHWWA; 2 — ANA XKUMbIX
30aHUA Npy perynupoBaHnyM 6e3 KOoppeKuurM MO OTKIMOHEHUIO BHYTPEHHEN
Temnepatypbl OT 3aJaHHOW; 3 — ANA XUNbIX 30aHWA NPU PerynmpoBaHun C
Koppekumewn no t;.

Ona XvnblX 34aHMA NpU  pacyeTe W3MEHEHWUst TENMOBOro MoToka Ha
oTonneHuwe B cootBeTcTBUM cOo CHulM 2.04.05-91 yuutbiBaloTcs ObiTOBbIE
TennoBbIgENEeHNs B KBapTupax, KOTOpble B OTNM4YMe OT TennonoTepb yepes
OrpaxkaeHus He 3aBUCAT OT BenuuuHbl t, . [103TOMY C ee noBbiWeHWEM Aons
ObITOBLIX TENMOBbLIAENEHMI B TENNOBOM OanaHce Xunoro 3gaHus BospacTtaer,
3a CYET Yero MOXHO COKpaTUTb nogadvy TennoTbl Ha OTOMMEHME MO CPaBHEHMIO
c onpegeneHuem ero no gopmyne (1). Torga oTHOCUMTENbBHbBIA TENOBOM NOTOK
Ha OTOMNMIEHME XUNbIX 34aHUN, OPUEHTUMPYSACb Ha KBapPTMPbl C YrNOBbIMU
KOMHaTamMn BepxHero aTaxa, rge [Aonst ObITOBbIX TEMMOBLIAENEHUA OT
TennonoTepb camas Hu3Kkas, onpegensieTcs no opmyrne

t-(-25) |t -t, t-(-25)
o ti - to ti - to -0 ti - to

roe  t —onTumanbHaa TemnepaTypa BO3dyxa B OTannvBaeMblX
NoMeLLEeHMSX, NPYHUMaemas C y4eTOM MPUHATOro cnocoba perynvpoBaHus;

0,14—pons GbITOBLIX TENNOBLIAENEHNUI B KBApTMPaX C YrroBOW KOMHATOWM
OT TenmonoTepb Ans ycnosun ty = —25 °C. lMpu perynMpoBaHun cuctem
OTONNeHuss NofaepXaHvem rpacuka nogayn TennoTbl B 3aBUCUMOCTU OT t,
6e3 koppeKkuun No TemnepaType BHYTPEHHEro Bo3ayxa, Koraa CKoOpoCcTb BeTpa
npu pacyete Tenmnonotepb MPUHAMAETCS pPaBHOW  pacyeTHOW, 4TO
COOTBETCTBYET MPUMEPHO MNOCTOSIHHOMY 0o6beMy  MHUAbTPYyOLEerocs
HapYXXHOro BO3ayxa B TeYEHWe BCero OTOMUTenbHOro nepuwoaa, t°™ npu-
HumaeTtcs pasHom 20,5 °C npu t, cooTBeTcTBylOLWeN napameTpam A.
nocTteneHHo cHumxkasacb Ao 19 °C ¢ noHwxkeHunem t, no t,=t,, (puc. 1, nnHuA
2).

~ =[1+014 (2)
Q|

Mpu perynupoBaHMM CUCTEM OTOMSMEHUA C AaBTOMATUYECKOM KOppeKumen
rpacduka nogayM TEnnoTbl NPU OTKMOHEHUW BHYTPEHHEW TemnepaTypbl OT
3aflaHHON, KOrda CKOPOCTb BeTpa Mpu pacyeTe TEnsornoTepb NpUHUMaeTCs
paBHOM HyMi, YTO COOTBETCTBYET COKpaLLeHW0 OBBEMOB WHMUMLTPYHO-
LLIErocsi HapY>KHOrO BO3/yxa, HO HE MEeHee CaHUTapHON HOopMbI nNpuToka, t°"
npuHumaeTtcss pasHon 21,5 °C. 'paduk U3MEHEHUS OTHOCUTENBLHOTO Ten-
1IOBOrO MOTOKa Ha oTonfieHve GygeT npeacTaBnsiTb cOGOM MPSMY0 MUHWULD,
nepecekaroLLyto ocb abcumMce B TOW e TOYKe, YTO U Npu perynupoBaHun 6es



Koppekummn no t;, a npu t, = ty OTHOCUTENBHbIA TENNOBOW NOTOK OyAeT paBHbIM
0,96 Qomax (pyc. 1, NUHKUEA 3).

B. PACYHET TrPA®UKOB TEMMEPATYP TEMJIOHOCUTENA Y
NOTPEBUTENA NOAAEPXUBAEMbIX MPU ABTOMATU3ALIUN
CUCTEM OTOIJIEHUA

Mpn aBTOMaTM3aumMm cucCTeM OTOMNMEHUA 3adaHHbIN rpaduk nogadn
TennoThbl obecneynBaeTcs nytem nogaepxaHus perynsitropom
COOTBETCTBYIOLIEro  rpacduvka  TemnepaTyp  TennoHocutens.  Moryt
NPpUMEHATbCS  credylowme cnocobbl noagaepxaHvs rpaduka Temnepatyp
TEeNnoHOCUTENS, LMPKYNUPYIOLLIEro B CUCTEME OTOMNIEHNS:

1 ) noppepxaHue rpacguka TemnepaTtyp TEMSOHOCUTENS B MNOAaoLLeM
TpybonpoBoge — to1;

2) noppepxaHue rpaduka TemnepaTyp TenrnoHocuTenss B obpaTHoMm
TpybonpoBoge — 1y;

3) nopoepxxaHue rpadvka pasHOCTU TeMnepaTyp TennoHocuTens B 060omx
TpybonpoBogax At=tgq -Ts.

MepBbI cnocob, Hanbonee pacnpoCTpaHeHHbIN 3a pybexoM, NPMBOANUT K
3aBbILUEHNIO NMOAAYN TENMOThl B TeNsbI NEpUoA OTOMUTENBHOIO Ce30Ha Npu-
MepHO Ha 4 % rogoBoro TennonoTpebneHusi Ha OTonneHve BcneacTeve
HeoBXOAMMOCTM CNPSIMITEHMS] KPUBOMMHENHOTO rpachuka TemnepaTtyp BOAbl B
nogatowiem Tpybonposoge.

BTopoii cnocob pekomeHayeTcst NPUMEHATL NpY aBToMaTU3aummn CUCTeEM, B
KOTOPbIX BO3MOXHO WM3MEHEHMEe pacxoda LUPKyNMpYHOLEro TenrnoHocuTens
(Hanpumep, Npu NOAKMOYEHUN CUCTEMBI OTOMNIMEHNS K TENMOBLIM CETSIM Yepes
3MneBaTop C perynvpyeMbiM CEYEeHVMEM COMna, C KOPPEKTUPYIOLLMM HacoCoM,
YCTAHOBMEHHbIM Ha MNepemblyke Mexgy nojawowum U obpaTHbIM
Tpybonposoagamu). KoHTponb TemnepaTtypbl B obpaTtHom Tpybonposoae
rapaHTUpyeT HOpManbHbIA NPOrpeB MNOCNEeAHMX MO XOo4y BOAbl B CTOsiKe
oTonNUTENbHbLIX NPUGOPOB.

Tpetun cnocob Haubonee apdeKkTMBEH, Tak Kak Npyv HeM MOBbiLIaeTcs
TOYHOCTb PErynupoBaHns, M3-3a TOro, YTo rpacmk pasHoCTU TemnepaTtyp —
NIMHENHbIA, B OTNMYME OT KPMBOMMHENHbIX rpacdmkoB TemnepaTyp BoAbl B
nogarwwem n obpatHom TpybonpoBogax CUCTEM OTOMMeHMs. HO OH MoxeT
NPUMEHATLCS TONMBbKO B CUCTEMAax OTOMMEHMS, B KOTOPbIX NOAAEpXMBaeTcs
MOCTOSIHHBIV pacxo LMPKyNMpYoLLEero TennoHocuTens (Hanpumep, npu Hesa-
BVMCMMOM npucoeanHeHnn yepes BoAonogorpesarernb unm c
KOPPEKTMPYILLUMMN  Hacocamu, YCTaHOBIIEHHbIMWM Ha MNOAAKWEM UMK
obpaTtHoM TpybonpoBogax cuctembl oTonneHust). Mpu n3BecTHOM pacxope
BOAbl, UMPKYNUPYIOLLENn B cUCTeMe, 3TOT Crnocob perynMpoBaHusl SiBNsieTCst
Hambornee TOYHbIM, TaK Kak elle YCTpaHsieT ownbku B nogade TennoTbl Npu
HanmMuMu 3anaca B MOBEPXHOCTM HarpeBa OTONUTENbHBLIX MpubopoB (npu
apyrux crnocobax perynupoBaHus MogdepXaHue pacyeTHoro rpaduka
npuBedeT K nepepacxoay TEMMOThl U N3-3a HE3HAHWUS (haKTUHECKOro 3HaYeHUst
nokasatens creneHn m B dopmyne koadduuMeHTa Tennonepenaym oTo-
nuTenbHoro npmubopa).

Ha puc. 2 n 3 npeacraBneHbl rpaukn M3MEHEHUs OTHOCUTENbHON

TemnepaTtypbl BoAbl B NoAatoLLEeM {‘t;—tm] 1 obpaTHOM T;*tiw Tpy6O-

To—t Tu— 1
npoBodax CUCTEM OTOMMEHUMA C  MNOCTOSIHHOW  LMPKynsuvMen BoAbl
(TeMnepaTypHOro KpuTepuss CUCTEMbl OTOMMEHUs!) B 3aBUCUMOCTU OT
OTHOCUTENBLHOrO TEMMOBOro MOTOKa Ha oTomnneHne Qq, onpedeneHHoro no
pasgeny A HaCTOALLEro MPUOXEHUS, U C Y4ETOM BO3MOXHbIX 3Ha4YeHUN
nokasatensa crteneHn m B dopmyrne kKodddpuuneHTa Tennonepenadn
oTonuTenbHoro npubopa (3gecb b panee ¢ MHOEKCOM «T» — 3HA4YeHUst
Temneparyp npu TEKyLLEA TemnepaType Hapy>XHOro Bo3ayxa).
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Puc. 2. 'pachmkn U3MeHeHUsi TeMNepaTypHOro KpMTEPUsi CUCTEMbI OTONSIEHUSI MO

T ont
Temnepartype BoAbl B noaalolwem Tpy6onposoae —| Ty~ ti ] ANS pasnnyHbIX
Toi™ t
3Ha4YeHUM nokasaTens cTeneHn m u npu NOCTOSIHHOM LUMPKynAauum TennoHocuTtens
B cucteme

OTU  PUCYHKM WMMIOCTPUPYIOT  3HAYMTENbHOE BIUSIHUE HaA CTeneHb
KPMBONMHENHOCTM rpadMkoB TemnepaTtyp BoAbl (hakTMYeCcKoro 3HayeHus
KoacppuumeHTa m, KOTOpbIA 3aBUCUT OT TUMNa OTOMMUTENbHbIX NPUOOPOB WU
cnocoba npoknagku cTtosika. Tak. Hanpumep, B CUCTEMax OTOMMEHUs C
3aMOHOMUYEHHbIMKW  CTOsIKaMuM M KoHBekTopamu  «[lporpecc»  cnepyet
npuHumate m= 0,15, a B cuctemax oTonneHunsa ¢ koHsektopamum «Komdopt» n
OTKPbITO MNPOMOXeHHbIMN cTosikamm m= 0,32. B cuctemax C 4yryHHbIMn
pagmaTtopamu m = 0,25.

Mcnonb3yss aTm rpadukn, HaxodsiT WMCKOMyK TemnepaTypy BOAbl B
nopatowem unu obpatHom TpybonpoBoAe Mpu pasnuyHbIX TemnepaTypax Ha-
pyXHoro Bo3ayxa: Ansi Tpebyemoi t, HaxoaaT no dopmynam (1) u (2) nnm n3
rpadmka puc.1 oTHOCUTENbHBIV pacxod TENNOTbl Ha oTonneHne Qq, a
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Puc. 3. Fpachmkn UsmeHeHUsi TemnepaTypHOro vai'}_éﬁil;_éh_ci:em;l oTonneHus
T
no Temnepartype BoAbl B o6paTHom Tpy6onpoeoae | T, — tiom npy NOCTOAHHOW

Tt
LUMPKYNALMKM BoAbl B CMCTEME

no HemMy — M3 rpadkoB puC. 2 UM 3 OTHOCUTENbHYIO TemnepaTypy Bodbl.
3aTteM Mo HmkenepeymcreHHbIM popMynam — UCKOMYIO TemMnepaTypy Bogbl:

T ont
T TO1_ti onT
=|— -1+t 3)
Tor=( gt (T t)+t
T ont
T Tz_ti ont
=| 22— (r,-t)+t (4)
TZ Tz_ti (TZ tl) tl

3HaveHus t; 1 t° NpMHUMAIOTCA TEMM Ke, YTO U Npu onpeaeneHnn Q.

Ha puc. 4 npuBeneHbl Ans oAHOTPYOHbLIX CUCTEM OToMneHus Tpebyembie
rpacVkn M3MEHEHUSI OTHOCUTENbHOI TeMMepaTypbl BOAbI B NOAAOWEM (T oi-
t°"V(101 -t;) 0BpaTHOM (t't°")/(1, -t) TpyBompoBogax M WX pasHOCTU (1 gi-
rTz)/(rm -1,), 0003Ha4YaeMble ganee Kputepnem ©, U onpeaeneHHble Ucxoas
n3 obecneveHnsi 0AMHAKOBOrO M3MEHEHUSI TENNOOTAAYM NEPBbIX U NMOCNEAHUX
no xoay



ag

88

as — /A i ——]
| 4 |

a2

a ar az 75 ae 95 a5 a7 a8 a9 e

Puc. 4. Fpachmkn U3aMeHeHUsi OTHOCUTENbHbIX TeMMepaTyp TennoHoCUTens B
OAHOTPYGHLIX CUCTEMAX OTOMNSIEHUS MPU KONIMYECTBEHHO-Ka4eCTBEHHOM
perynupoBaHum

BOAbl B CTOSIKE OTOMUTENbHBLIX NPMBOPOB. [py 3TOM B cuCTEMax OTOMNMEHUsI
pacxop, LUMpPKYNMpytoLero TennoHocuTens OOImKeH N3MEHSITbCSA
(kONMYeCTBEHHO-KAYECTBEHHOE pEerynupoBaHne) B COOTBETCTBMM C rpa-
dukamun, npveBedeHHbIMU Ha puc. 5, padukM NOCTpOeHbl MO crneaywum
dopmynam Ans pasnmyHbIX m:

1

1+m
0=~ 5
Q ©
m1

G __n
-~ TN (6)
GO max QO

rae Gy, Gomax Pacxod LMpPKYNMpytoLero TenfoHOCUTENS COOTBETCTBEHHO
npu TeKylWen HapyXHOW Temnepatype M pacyeTHOW ANs MPOEKTUpOBaHMS
OTONMNEHUs.

Mpn perynvpoBaHuMm nogayM TennoTbl B CUCTEMAx OTOMNMEHUs
LeHTpanbHbIX  TennoBbiXx nyHkToB  (LITM)  TemnepaTtypHble  rpadmku
onpegensoTca No TEM e 3aBUCUMOCTSIM, Kak W Afsi CUCTEM OTOMMNeHus
OTAENbHbIX 34aHWWA, NOACTaBMAS MHOE 3HAYeHUE PacyeTHON TemnepaTypbl.
Hanpumep, ana LTI ¢ He3aBMCUMbIM NpUcOeaUHEHNEM KBapTaribHbIX

s — =
. — =
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Puc. 5. rpa(*)VIKM U3MeHeHUsa OTHOCUTESIbHOIro pacxoaa soabl B OHHOprGHOﬁ
cucteme otTonsfieHMsa npu KonnyeCcteeHHoO-Ka4eCTBeHHOM perynupoBaHnun



ceTen oTonnenus 191=120 °C, a gna LTI ¢ 3aBMCMMbIM NpUcoeanHeHNEM
—7T01 =150 °C.

Ecnn BeHTUNAUMOHHaA Harpyska noTpebutenen, nogkmoveHHbIX Kk LITM,
He npesblwaeT 15 % otonutensbHon, 6onee ontumanbHbiM B LITT ocTaetcs
perynupoBaHne no pas3HoOCTW TemnepaTtyp BOAbl B nofawliem u obpaTHOM
Tpybonposoaax (Npu pasmeLleHun KOPPEKTUPYIOLLUX HAacOCOB Ha NepeMblyke
yCTaHaBMMBalOT AOMOMHUTENbHBIA perynatop And crabunusaumm pacxofa
BOAbl B KBapTalnbHbIX ceTsx). [pu aToMm, cobniogas NpuHUMN OrpaHnyYeHus
MaKCMMarbHOro pacxoga CeTeBOW BOAbl Ha BBOAE TEMMOBOro MyHKTa, Ansi
KOMMNeHcaumMm HedorpeBa 34aHui B Yacbl NPOXOXAEHWS MaKCUMarbHOro BO-
Jopasbopa rpadmk TemnepaTyp, 3agaBaemblii PerynaTopy, noBbilaeTcs Ha 3
°C npoTuB OTOMMUTENbLHOrO. Torga B Yacbl MakcMManbHOro Bogopasbopa
rpadvk Bce paBHO He OyaeT BblAepXMBaTbCs, HO 3a CYET NPEBLILLEHWS ero B
oCTanbHbIE Yacbl B LEMNOM 3a CYTKM 34aHue NonyyuT HOpMy pacxofa TennoThbl.
MpumepHble rpaduku perynupoBaHvs nodayM TennoTbl AN YCroBWKA
pacyeTHOMN HapyXHoW TemnepaTypbl MUHYC 25 °C npuBegeHbl Ha puc. 6.

Mpun perynupoBaHunM nodayn Tennotbl Ha otonneHve B LTI, korpa
NMOCTOSIHCTBO pacxofa TennoHocuTens He obecneunBaetcs (OTCyTCTBYET
KOPPEKTUPYIOLLMIA HACOC WMNWN MpU YCTaHOBKE KOPPEKTUPYIOLLEero Hacoca Ha
nepemblyke OTCYTCTBYET perynsatop ctabunusauum pacxofa BoAbl) U CUCTEMBI
OTONMNEeHUs NOACOEAMHEHbI K KBapTanbHbIM CETAM Yepe3 arieBaTopHbIe Y3ribl,
cnegyeTt nogaepxusaTb rpaduk TemnepaTtyp Boabl B obpaTHOM Tpybonpo-
Boae. lMpu aTOoM 3HaveHWe napameTpa (TTg'tionT)/(Tz -t)) cnegyet onpegendatb
ucxogs M3 COOTBETCTBUSI M3MEHEHUsI TennooThayu B MNOCNefHWX Mo Xoay
BOAbl CTOSIKax OTOMUTENbHbIX MPUOOPOB, T.e. Ha OCHOBE 3aBUCHMOCTEW,
npuBeaeHHbIX Ha puc. 3, 1 dpopmynebl (4).

Ecnn BeHTUNSAUMOHHas Harpyska noTpebuTtenewn, noakmnoyeHHbIx K LTI,
npesbiwaeT 15 % oTonuTenbHON (T.e. CO3aaeTcst HeCTabnNbHOCTb U3MEHEHNS
Temnepatypbl obpaTHoW Bogbl, noctynatowen B LTI, n un3-3a manon
WHEPLIMOHHOCTM KarnopugepoB He A0MNycKaeTcs CHUXeHWe TemnepaTtypbl Ten-
FIOHOCUTENS!, MOCTYNalLWero K H1UM), nogady TennoTbl B KBapTalbHble CETU
crnepyeT perynupoBaTtb NogaepXaHuem TemnepaTypHoro rpadwuka B noga-
owem TpybonpoBode 6e3 MNOBbILWEHWS €ro M3-3a OrpaHWYeHust pacxopa
ceTeBoi BoAabl. [locnegHee BLIMOMHAETCA B 3TOM Cllyyae UCXodst U3
MaKCMMarbHOro 4YacoBOrO pacxofa TEnnoThbl Ha ropsiyee BOAOCHAGXeHue u
nyTem BO3OEWCTBMSI Ha KnanaH, M3MEHSILWMIA pacxop TEennoHOCUTens Ha
BOAoMoAorpeBartenb ropsiyero BogocHabxeHus, a He OTOMMNEHUS, YTO UMeeT
MECTO NPU MEHbLUEN BEHTUMNSILUOHHON Harpys3ke.

T = |

=
W ]

Puc. 6. l'pacdnkn nameHeHus pasHoCTU TemnepaTypbl BoAbl B NoAaloLEeM
1 obpaTHOM TpyGonpoBoAax CUCTEMbI OToNnmneHus At B 3aBucumMocTu ot t,

1—3—At = 150...70°C cOOTBETCTBEHHO HaBETPEHHasA opueHTaums acaga 3naHus,
3aBETPEHHas M C OrpaHUYeHMeM MakcMmarnbHOro pacxoga sogpl, 4—6 At= 120...70°C,
ToxXe; 7—At= 105. .70 °C— 3aBeTpeHHasi opmeHTaums, 8— At= 95.. .70 °C—rtoxe



YCNOBHbIE OBO3HAYEHUA

Qomax — MaKCMMarnbHbI TENOBONW NOTOK HA OToNMNeHue npu ty, BT.

Q' — TensnoBoW MNOTOK Ha OTOMMEeHWe B TOYKe Wu3noma rpaduka
TemnepaTypbl BOAb! Npu TemrepaType Hapy>xHoro Bo3ayxa t,, BT.

Qumax — MaKCMMasbHbIA TEMMOBOW NOTOK HA BEHTUNAUMIO Npu ty nu npu
ths, BT.

Qhmax— MaKCMMarnbHbI TEMSOBOM MOTOK Ha ropsiyee BoAoCHabxeHve B
CYTKN HambonbLlero BogonoTpebneHns 3a nepmnoa co cpeaHecyTO4HOM Temne-
paTypon HapyxxHoro Bo3gyxa 8 °C n meHee (oTonutenbHbIN nepuog), BT.

Qpm — CpefHuin TENNoBOW MOTOK Ha ropsvyee BoAoCHabxeHne B cpegHue
CYTKW 3a Heento B OTONUTENbHbIN Nepuoa.

QSPO — pac4yeTHasi TensoBasi NPOM3BOAMTENBHOCTL BoAOMNOAOrpeBaTens
CUCTEM OTOMMEHUS U BEHTUNAUMM (MpK 0OLWMX Tennosbix ceTsx), BT.

QSPh — pac4yeTHasi TensoBasi NPOM3BOAMTENBHOCTL BOAOMNOAOrpeBaTens
AN CUCTEM ropsiiero BogocHabxeHus, BT.

Qnt — Tennosble noTepu Tpybonposogamu ot LITI n B cuctemax ropsivero
BOAOCHabXeHUs1 30aHunii U coopyxeHui, BT.

Gomax — MaKCUMMasbHblii pacxod BoAbl, LMPKYNupylolein B cucteme
oTonneHus npu ty, Kriu.
Ghmaxx Gnhm — COOTBETCTBEHHO MaKCUMarbHbli W CpegHWin  3a

OTONUTENbHLIN Nepuoa pacxodbl BoAbl B CUCTEME rOpsiHero BoAoCHabXeHus,
Kr/u.

Gy — PacyeTHbI pacxod BoAbl M3 TENSIOBOW CETWM HA TEMMOBOW MYHKT,
Kr/q.

Gymax — MakcumarnbHbI pacxof BoAbl U3 TEMMOBOM CETM HA BEHTUNAUMIO,
Kr/q.

Ggh, Ggo — PacueTHbIN pacxon ceTeBow (rpetoLeit) Boabl COOTBETCTBEHHO
Ha rogﬂu.l.ee BOJOCHaOXeHNe N oTonneHne Kr/v.

b — pPacyeTHbI pacxod CeTeBOM (rpetowenr) Boabl 4Yepes
BoAonogorpesaTenb, Kr/u.

gh— MaKCcumarnbHbIA pacHeTHbIN CeKyHOHbIN pacxod BoAbl Ha ropsivyee
BOJOCHabXeHwue, n/c.

F - NOBEPXHOCTb HarpeBa BOAONOAOrpeBaTens, M2.

to- pacuyeTHas TemnepaTypa HapyXHOro Bo3gyxa Ansl NPOEKTUPOBaHUS
otonnexHus, °C.

t'y — TemnepaTtypa HapyXHOro BO34yxa B Todke Wu3noma rpaduka
Temnepartyp, °C.

Thy— pacuyeTHasi TeMnepaTypa HapyXHOro Bo3ayxa Ansi NpoekTUpoBaHUS
BEHTUNALMM No napameTpy A, °C.

t. — TemnepaTtypa xonogHou (BoOAONPOBOAHON) BOAbI B OTOMUTENbHbIN Ne-
pvog (npy OTCYTCTBUM AaHHbIX NpuHUMaeTcst 5 °C).

t, - TemnepaTypa BoAbl, NOCTymakwWeh B CUCTEMY FOpPsiYEro
BOOOCHabXeHUs noTpebutenert Ha BbIxoge W3 BOAoModorpesaTtenst npu
OOHOCTYMeHYaToN Ccxeme BKIOYEHUss Bogonogorpesatenen wnu nocne |l
CTyMNeHu BoAOMNOAOrpeBaTens npy ABYXCTyneH4aTon cxeme, °C.

tP., —cpeaHss TemnepaTypa rpeloller Boabl Mexay Temnepartypon Ha
Bxoge tPsy 1 Ha Bbixoae t™y., 13 Bogonogorpesatens, °C.

t"sp— TO e, HarpeBaeMoi BOoAbI MEXAY TeMnepaTypoil Ha Bxoge t's 1 Ha
Bbixome t",.« M3 Bogonoporpesarens, °C.

ts — TemnepaTtypa HacbIweHHoro napa, °C.

th' — TemnepaTtypa HarpeBaemon Bogbl nocne | cTyneHwu
BogonogorpeBatens  npuv  OBYXCTYNEH4YaTOn  CXemMe  MPUCOEAVNHEHUsI
Bogonogorpesaarenen, °C.

Aty, — TemnepaTypHbIl Hanop WnM pacyeTHas pasHOCTb TemnepaTyp
MexXay rpetoLlen u Harpesaemon cpefon (cpegHenorapugmmyeckas), °C.

At; Aty,— COOTBETCTBEHHO 6omMbluas U MeHbluas pasHOCTM TemnepaTtyp
Mexay Trperolenn U HarpeBaeMon BOOOW Ha BXOo4e MMM Ha BbiIxode U3
Bogonogorpesarens, °C.

t— cpepgHsa  pacyeTHas  TemnepaTtypa BHYTpPEHHero Bo3gyxa
oTannueaemMblx 3gaHun, °C.



T4— TemnepaTypa ceTeBon (rpetoLien) Bogsl B nogatoLiem Tpybonposoae
TENNOBOWN CeTW NpW pacyeTHOW TemnepaType HapyXHoro so3gyxa ts, °C.

191 — TO Xe, B nogatowem TpybonpoBoae cuctembl otonnexus, °C.

1o — TO Xe, B 06paTHOM TpyGONpoBOAE TEMMOBOW CETU U NOCIE CUCTEMbI
oTonneHus 3gaHun, °C.

1',—TO0 Xe, B obpaTHOM TpybonpoBoae TEMMOBOW CETU U NMOCre CUCTEM
oTonneHus 3gaHuin, °C.

'3 — TO Xe, Mocre BOAOMNOAOrpeBaTens ropsyero BoAOCHabXeHus,
NOAKMIYEHHOrO K TEnsioBOW CeTM N0 OOHOCTYyMeH4YaToh  cxeme,
pekomeHayeTcs npuHumaTtk '3 = 30 °C.

p — NMNOTHOCTb BOfbI NPU cpefHen TemnepaTtype tqp, Kr/M>, OPUEHTUNPOBOY-
HO npuHMMaeTcsa pasHon 1000 Kr/m®.

K — koadbduumeHT Tennonepenaym, BT/ m? “°C).

a; — Ko3a(hUUMEHT TennooTaaunm OT rpetolern BOAbl K CTEHKE TpyOKu,
BT/(M?* °C).

a, — TO Xe, OT CTEHKM TpyOKM K HarpeBaemown Boae, BT/(MZ’ °C).

a, — KoappuUMEHT TennooTaayn OT KOHAEHCUpylolerocs napa K
rOpU3OHTanbHOWM CTEHKE TPYOKM, BT/(MZ‘ °C).

AcT — TENNONPOBOAHOCTb CTeHKM Tpybku, BT/ (m °C), npuHMmaeTcs

paBHow: ans ctanu 58 B1/(m °C), anst natyHn 105 B1/(m °C).

Auax — TO Xe, cnos Hakvunu, B1/(m - °C), npuHumaeTcs pasHon 2,3 BT/ (M
°C).

W;, — cKopocTb Bofibl B TpybKax, M/c.

Wyrp — CKOPOCTb BOAbI B MEXTPYGHOM NpocTpaHcTBe, M/C.

, fip— nnowaab cedeHnsa Bcex TPyGOK B OAHOM Xofy Bojonogorpesarens,
M°.

fup  — nnowaze ceueHms MEXTPYOHOro MNPOCTPaHCTBA CEKLMOHHOMO
Bogonogorpesarens, Mm-.

8¢t — TONLLMHA CTEHKM TPYOOK, M.

Syax —TOMWIMHA CrOS  HakvnuW, M, TNPUHUMAaETCs Ha OCHOBaHUU
3KCMNIyaTauMOHHbIX AaHHbIX ONA KOHKPETHOro paioHa C y4eTOM KayecTBa
BOAbI, MPW OTCYTCTBMU AaHHbIX AOMYyCKaeTcs npuHuMaTh pasHow 0,0005 m.

Dgy— BHYTPEHHWUIA AMaMeTp Kopryca BogonogorpesaTtens, M.

dy — BHYTPEHHWI gruameTp Tpyook, m.

dyap  — HapyXHbI guameTp TpyooK, M.

doe— SKBMBANEHTHbIN AMaMeTp MEeXTPYOHOro mpocTpaHcTBea, M.

Y — KO3ahbhnUmMeHT acpeKTMBHOCTU, TeNNoobmeHa.

B — KO3(PbPULMEHT, YUNTHIBAIOLWMI 3arpsi3HEHMEe NOBEPXHOCTM Tpyb npu
onpeaeneHun koaddurumneHTa Tennonepegayv B Bogonogorpesarensx.

¢ — KO3(PMLUMEHT, yunTbIBAKOLWMIA HakMneobpa3oBaHue Ha Tpybkax
Bogonogorpesartenem npu onpegeneHnn notepb  OaBrieHust B
BOJOMNoaorpeBaTensix.



