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YCJIOBHEIE ODO3HAUYEHUS

BBeneHune

Csog npaBun Mo MNPOEKTUPOBAHWUIO TEMMOBbLIX MYHKTOB COAEPXUT OOMOSNHUTENbHbIE TpeboBaHus,
pekomMeHZauMn 1 crnpaBOYHble mMaTepuansl K OeWCTBYIOLWEMY HOPMATMBHOMY OOKYMeHTy - CHull 2.04.07-86*
"TennoBble ceTn".

B cBoge npasun npuBefeHbl TpeboBaHust K OObEMHO-MNAaHMPOBOYHLIM U KOHCTPYKTUBHBIM peLIeHUsIM
NMOMELLEHVIN TENMOBbIX MYHKTOB, AaHbl PeKOMeHAauMm Mo pacyeTy u nogbopy obopygoBaHusi, NpMbOPOB yyeTa,
KOHTpONA 1 aBToMatmsauuu, npumeHdemblx B LTI u UTI, npuBedeHbl Takke cCBeAEHWA MO UCMOfb3yeMbIM
Tpybam n apmarype.

lMpumeHeHne cBoga npasun OygeTt cnocobcTBoBaTh NPUHATYIO Bonee SKOHOMMUYHBLIX MPOEKTHBIX PeLleHU
N 3KOHOMWW TEMIOBOW 3HEPrnun.

Mpu paspaboTke cBoda NpaBwi UCNOMNb30BaHbl MOMOXEHUS OEWCTBYHOLLUUX HOPMATUBHBLIX OOKYMEHTOB,
mMaTepuansl 3aBOAOB-U3roToBUTENEN U Hanbonee 3PPEKTUBHbIE TEXHUYECKUE PELUEHUs, NMPUHUMABLUMECH MO
oTAaenbHbIM o6bekTam B Poccuiickon ®eagepaunu.

Mo Mepe HakonneHust onbiTa NPOEKTUPOBAaHWS, CTPOUTENBCTBA W KCNNyaTaumMm TennoBbIX NYHKTOB ByaeT
onpeaerneHa sMEKTUBHOCTb YCTAaHOBIIEHHbLIX NONOXEHWIN, HA OCHOBAHWM KOTOPbLIX ByAyT BHECEHbI HeObXxoaNMble
NU3MeHeHVs1 B CBO NpaBuil U HOPMaTUBHbIE JOKYMEHTbI.

3amMedaHua u npegnoXeHus MO COBEPLUEHCTBOBAHMIO CBoAa MNpaBwun  crnegyet HanpaensTe B
MasTexHopMupoBaHue MuHcTposa Poccuu.

Cm. makxe Ceg00 rnpasus no rnpoekmuposaHutro u cmpoumernscmgy CI1 41-103-2000 "lMpoekmuposaHue
menosoul uzonsayuu obopydosaHusi u mpybornposodos”

1. O6wume nonoxeHus

1.1 HacTtosiwme npaBuna OOMNOMHSAT U pa3BuBalOT TpeboBaHUS NO NPOEKTUPOBAHMIO TEMJOBbLIX MYHKTOB,
copgepxawmecs B CHull 2.04.07-86* "TennoBble ceTun".

lMpaBuna cnegyetr wucnonb3oBaTb MNpPWM MPOEKTUPOBAHWMM BHOBb CTPOSILLUXCA W PEKOHCTPYMPYEMbIX
TeNnnoBbIX MYHKTOB, NPeAHa3HaYeHHbIX AMs NPUCOeANHEHMS K TENOBLIM CETAM CUCTEM OTOMMEHUS, BEHTUNALMM,
KOHAOMLMOHMPOBAHMSA BO3A4yXa, ropsavyero BOAOCHABGXEHWsT U TEeXHONMOMMYeCcKMX TennoMCrnonb3yoLWmuX YCTaHOBOK
NPOMBILLIIEHHbIX N CENbCKOXO3SANCTBEHHbIX NPEANPUATUNA, XUMbIX 1 OBLLLECTBEHHbIX 30aHUN.

B Tex cny4yasx, korga MOXeT OblTb MPUHATO HECKOMbKO PasfnUyHbIX TEXHUYECKUX peLleHun, crneayet
NpoM3BOAUTL 9KOHOMUYECKUI pacveT C Y4eTOM YPOBHA LeH, AONTOBEYHOCTU U HaOEXHOCTU KOHCTPYKLIWWA,
coumanbHbIX W 3KONOTMYecknx akTopoB, a Takke TpeboBaHMI 3akasuuka.

1.2 MNpaBuna pacnpoCcTpaHSTCS Ha TEMMoBble MYHKTbl C NapamMeTpaMm TENNOHOCUTENS: ropsyas Boaa C
pabouynm gasnennem go 2,5 MlMa n temnepatypon go 200°C, nap ¢ paboynm gaBneHMeM B npegenax ycroBHOMO
naeneHus P_y no 6,3 MlMa n temnepatypoii go 440°C.

lMpaBuna pacnpocTpaHSTCA Ha NPOEKTMPOBaHWE TEMNOBbLIX MYHKTOB B rpaHMUax: OT 3arnopHON apmaTtypbl
TEenmnoBOM CeTU U XO3ANCTBEHHO-NMUTLEBOrO BOAOMPOBOAA Ha BBOAE B TEMNSIOBOM MYHKT OO 3anopHOM apMaTtypsbl
(BKMOUYNTENBHO) MECTHBIX CUCTEM  OTOMSIEHWS, BEHTUNSAUWMM, KOHOWLUMOHWPOBAHMSA BO34yxa, ropsyero
BOAOCHAbGXeHMS 1 TEXHONOIMYeCcKMX NoTpebutenen, pacnonoXeHHON B MOMELLEHNM TEMMOBOro NyHKTa.

1.3 B TennoBbIXx NyHKTax npegycmaTpmBaeTcs pasmelleHne obopyaoBaHus, apmatypbl, npubopos
KOHTPOnS, ynpaBneHns 1 aBToMaTu3aaLmm, nocpeacTBOM KOTOPbIX OCYLLECTBNSAETCS:

npeobpasoBaHve BUAa TENNOHOCUTENS UMK €r0 NapameTpoB;

KOHTPOIb NapaMeTpOoB TEMMNOHOCUTENS;

perynupoBaHue pacxoja TennoHOCUTENS U pacnpeaeneHune ero no cucteMam notpebneHms TennoThl;

OTKIMOYEHMEe cuctem NoTpebneHns TennoTsl;



3alUMTa MECTHbIX CUCTEM OT aBapMNHOIO MOBbILLEHMS NapamMeTpoB TENIOHOCUTENS;

3anofHeHne 1 NoAanuTKka cuctTem noTpebneHns TennoThbl;

yyeT TennoBbIX MOTOKOB M PAcXo4oB TEMMOHOCUTENS U KOHOEHCaTa,;

cbop, oxnaxaeHue, BO3BpaT KOHAEHCaTa U KOHTPOIb €ro KayecTsa;

aKKyMynupoBaHue TenmnoThbl;

BOAOMOAroTOBKA NS CUCTEM ropsayero BOAOCHabXeHus.

B TennoBoM nyHKTe B 3aBMCMMOCTM OT €ro HasHayeHWss U KOHKPETHbIX YCMOBUA NpUcCoeuHeHUs
notpebuTtenen MOryT OCyLLECTBAATLCSA BCE NepedncrieHHble PYHKLUN UNKU TONBKO UX YacCTb.

1.4 TennoBble NYHKTbI NOApasaensaoTca Ha:

nHavBuayaneHole TenmnoBble NyHKTbl (UTI) - ans npucoegnHeHuss cMcTeM OTOMMEHUS, BEHTUNAUWM,
ropsiyero BogOCHabXXeHUs 1 TEXHONOMMYECKUX TENITONCTONb3YIOLWMX YCTAHOBOK OHOMO 34aHWUSI UIN ero 4acTu;

LeHTparnbHble Tennosble nyHkTol (LITI) - TO e, ABYyX 3gaHun unu bonee.

HonyckaeTtca yctponcteo LITI gna npucoeguHeHnss cuctem TennonoTpedneHms ogHoro 3gaHns, ecnu ans
3TOro 3gaHus TpebyeTcs ycTponcTBO Heckonbknx UTTI.

1.5 Yctponcteo UTI o6a3aTtenbHO Ans Kaxaoro 3gaHusa HesaBucumo oT Hanuums LTI, npy stom B UTT
npeaycMaTpuBaloTCs TONMbKO Te (PYHKUMK, KOTOpble Heobxoaumbl AN MNpUCOEAUHEHUs cuctem noTpebneHus
TEeNnnoTbl AAHHOro 34aHus N He npeaycMoTpeHbl B LITTI.

1.6 [Ona NpOMBbILMEHHBLIX U CEMNbCKOXO3ANCTBEHHbIX MPeAnpuUATUA NpU TENNOCHabXeHUM OT BHELLHMX
WUCTOYHMKOB TennoTel W u4ucne 3paHunm 6Gonee opHoro yctponctso LTI saBnsetcsa obssatenbHbIM, a npwu
TennocHabXeHnUn oT COBCTBEHHbIX UCTOYHUKOB TENNOTbI HEOBX0ANMMOCTb coopyxeHus LITT cneayet onpenensatb
B 3aBUCMMOCTU OT KOHKPETHbIX YCMNOBUIN TENNOCHABXeHNS.

MowHocTb LTI He pernameHTupyeTcs.

1.7 Ans xunbix 1 06LEeCTBEHHbIX 34aHn HeobxoammocTb ycTponcTBa LTI onpeaensieTcss KOHKPETHBIMMA
YCNOBUAMW TENMNOCHabXeHUss pamoHa CTpOMTENbCTBAa Ha OCHOBAHMM TEXHUKO-IKOHOMMYECKMX pacyeToB. B
3aKpbITbIX CMCTEMax TennocHabxeHns pekomeHayeTca npegycmatpuBaTb oguH LTI Ha mMukpopanoH unv rpynny
3[aHuIN C pacxofoM TennoThl B npegenax 12-35 MBT (Mo cyMMe MakcuMarbHOro TEMIOBOrO NOTOKA Ha OTOMMeHne
W cpegHero TennoBoro NOToka Ha ropsiyee BogocHabxeHue).

Mpu TennocHabxeHnMn OT KOTENbHbIX MOLLHOCTLIO 35 MBT U MeHee pekomeHayeTcs npegycmaTpuBaTh B
3paHunax Tonsko UTTT.

1.8 TennocHabxeHre NPOMbILLNEHHbBIX U CENbCKOXO3SMCTBEHHbIX npeanpusaTun ot LUTT, obcnyxusatoLmx
Xunble 1 06LecTBeHHbIe 30aHusd, npegycMaTpuBaTbh HE pEKOMEHAYeTCA.

1.9 B cocTaB npoekTa TENf0BOro NyHKTa BKIOYAETCH TEXHUYECKUI NacnopT, CoaepXaLlmn:

KpaTKoe OnuMcaHne CXem NpucoeanHeHnst notpebutenen TennoTol;

pacuyeTHble pacxofbl TENOTbl U TEMMIOHOCUTENEN NO KaXdon cucteme (Ons ropsHero BogocHabxeHus -
CpeaHui 1 MakcuMarnbHbIn), MBT;

BMAbl TENJIOHOCcUTENen n ux napameTpbl (pabovee gaenenue, Mlla, TemnepaTypy, °C) Ha Bxoge M Ha
BbIXO4€E W3 TEMMOBOro NyHKTa;

AaBsrieHve B TpybonpoBode Ha BBOAE M BbIBOAE XO3AWCTBEHHO-MMTBEBOIO Bogonposoaa, Mlla;

TMN BoOJONOAOrpeBaTernien, NOBEPXHOCTb WX Harpeea, M2, YUCNO CEeKUMA UNU MNacTvH MO CTYNeHAM
Harpesa u NoTepu JaBreHus no obemm cpepaw;

TWN, KONNYECTBO, XapaKTEPUCTMKN U MOLLHOCTb HACOCHOro 060pyaoBaHUs;

TWMN, KOMMYEeCTBO W MPOM3BOAUTENBHOCTbL 06opyaoBaHWs Ansg obpaboTku BOAbI AN CUCTEM ropsavero
BOAOCHabXeHus:

KONMMYEeCTBO W YCTAHOBMEHHYKD BMECTMMOCTb OakoB-akKyMyrnsTOPOB rOpsAYero BOAOCHAOXeHUs U
KOHOEeHcaTHbIX 6akoB, M3;

TMN M 4ncno npubopoB perynvpoBaHuss M NpubOpOB yyeTa KonmuyecTBa TEMmnoTbl M BOAbl, MOTepwu
OaBIeHVs B pErynupyoLmx KnanaHax;

YCTaHOBMEHHYIO CYMMapHyl0 MOLUHOCTb 3MekTpoobopydoBaHus, OXxugaemoe rogoBoe mnoTpebneHne
TEnmnoBOW N 3NEKTPUYECKON IHEepPruu;

obuyto nnowans, M2, 1 CTPOUTENbHbIN 06beM, M3, MOMELLEHUI TEMMOBOrO MyHKTAa.

2. O6eMHO-NNTAHUPOBOYHbIE U KOHCTPYKTUBHbIE peLueHust

2.1 TennoBble NYHKTbI MO pa3MeLLEHMIO Ha reHepansHOM NnaHe noapasaensatTcsa Ha OTAENbHO cToAlme,
NPUCTPOEHHbIE K 30aHUAM U COOPYXXEHUAM U BCTPOEHHbIE B 34aHUS U COOPYXEHUS.

2.2 O6BEMHO-MNAHNPOBOYHbBIE M KOHCTPYKTUBHbIE PELUEHMS TEMMOBbIX MYHKTOB AOMMKHbI YOOBNETBOPSTh
TpeboBaHuam CHull 2.09.02-85*. Npu pasmelleHUn BCTPOEHHbIX N MPUCTPOEHHbIX TEMMOBbLIX MYHKTOB AOMKHbI
cobnopatbcs Takke TpebosaHua CHull Ha npoekTupoBaHWe 34aHMK, B KOTOPbIX OHM pasMeLLalTcs Unu K
KOTOPbIM OHU MPUCTPOEHDI.



C 1 sHeaps 2002 e. detcmeue CHull 2.09.02-85* ommeHeHo. Cm. CHull 31-03-2001 "llpou3eodcmeeHHbIe
30aHus"

2.3 lNpu BbIbOpe mMaTepuanoB OSi9 CTPOUTENbHBIX KOHCTPYKUMIA TENSOBbLIX MYHKTOB credyet npuHMMaThb
BNaXXHbIA pexxmum nomeweHunsa cornacHo CHwul 11-3-79* (n3g. 1995 r.).

2.4 [Ina 3awWwuTbl CTPOUTENBLHbLIX KOHCTPYKUWA OT KOPPO3UW AOMKHbI NPUMEHATBCS aHTUKOPPO3UOHHLIE
MaTepwuansl B COOTBETCTBMMU € TpeboBaHuammu CHulM 2.03.11-85.

2.5 30aHua oTAenbHO CTOALWMUX U NPUCTPOEHHBIX TEMNMOBbLIX MYHKTOB AOSMKHbI ObiTh |, Il unu llla cteneHen
OrHEeCTONKOCTW.

B orpaxgatoLumx KOHCTPYKLMAX NOMELLEHUA He A0NYCKaeTCsl NPUMEHEHNEe CUNMKATHOro Kupnuya.

BHelHWe ¢bopMbl, MaTepman U LUBET HapyXHbIX OrpaxaatoLmx KOHCTPYKUUIA peKkomMeHOyeTcsi BblompaThb,
YUNTbIBAS apXWUTEKTYPHbIN OONMK pacnonoXeHHbIX BOMU3W 30aHWA M COOPYXEHUW WU 30aHWA, K KOTOPbIM
TennoBble NYHKTbI NPUCTPanBaoTCS.

2.6 K ueHTpanbHbIM TENMNOBLIM MyHKTaM crnegyeT npegycMaTpuBaTth npoesbl ¢ TBepAbIM NOKPbITUEM U
nrnowaak1 4ns BpeMeHHOro CknaamMpoBaHusi 06opyaoBaHnst Npy NPOM3BOACTBE PEMOHTHBLIX paboT.

2.7 B UTIM ¢ nocTosiHHBIM OOCNy>XMBaKLWMM MEepPCoHanoM crnegyeTt npegycmatpuBaTb YOOpHy C
YMbIBarbHUKOM, LKA ANS XxpaHeHus ogexabl, MecTo Ans npuema nuLlu.

Mpn HeBO3MOXHOCTM obecneunTb CaMOTEYHbI OTBOA CTOKOB OT YOOPHOM B KaHaNU3aLMOHHYK CEeTb
caHysen B LTI gonyckaeTtcsa He npegycMmatpuBatbh nNpu obecrneyeHunm BO3MOXHOCTU MUCMOMb30BaTbh YOOPHYKO B
OrnvxkanLwmnx K TennOBOMY MYHKTY 34aHUAX, HO He aanee 50 m.

2.8 VlHauBmayanbHble TENsoBble MYHKTbl JOIMKHbI OblTb BCTPOEHHBbIMU B 06CNYyXUBaeMble UMW 30aHNA U
pasmeLllaTbCs B OTAEMbHbIX NMOMELLEHMAX HA NEPBOM 3Taxe y HapyXHbIX CTeH 34aHus. [Jonyckaetca pasmeLlaTb
UTT1 B TexHMYeCKNX NOANOMbAX UMY B NoABanax 34aHnii 1 COOPYXEHUI.

2.9 LUeHTpanbHble TenmnosBble nyHkTbl (LITIM) cneayeTt, kak npaBuro, npegycMaTpuBatbh OTAENbHO
cTodAwmumn. PekomeHayeTcs 6r1oKMpoBaTh MX C APYrMMU NPOM3BOACTBEHHBIMW MOMELLEHUAMMU.

[onyckaeTtca npegycmaTtpuBatb LITI npucTpoeHHbIMU K 30aHUSAM MW BCTPOEHHBbIMU B OOLLIECTBEHHbIE,
aAMVHUCTPATUBHO-ObITOBbIE MW MPOU3BOACTBEHHbBIE 30AHNS U COOPYXEHUS.

2.10 lMpu pasmeLLeHnn TennoBbIX MYHKTOB, 060pYyAOBaHHbBIX HAacOCaMu, BHYTPU XWUMblX, OOLECTBEHHBIX,
agMVHUCTPATMBHO-ObITOBBIX 30aHWA, a Takke B MNPOM3BOACTBEHHbLIX 34aHMSAX, K KOTOpPbIM MpeabsBsTCS
NoBbILLEHHbIE TpeboBaHMA MO AONYCTUMbIM YPOBHSAM WyMa M BUBpauum B NOMeLLEeHUAX 1 Ha pabouymx MecTtax,
OOIMKHbI BbINOMNHATLCA TpebosaHua pasa. 10.

2.11 3paHusa OTAENbHO CTOSALWMX WM NPUCTPOEHHBIX TENnoBbIX MYHKTOB AOMKHbI NpeaycmaTpuBaThCs
O[HO3TaXHbIMU, AOMYCKaeTCa CoopyKaTb B HUX NoABanbl ANg pasMelleHuns obopynoBaHus, cbopa, oxnaxaeHus u
nepekayvkn KoHAeHcaTa 1 COOpPYXeHUs1 KaHanusaumn.

OTgenbHo cTosiLMe TeNnoBble NyHKTbI AOMYyCKaeTcs npegycmaTpuBaTh NOA3EMHbIMUY MPU YCHOBUW:

OTCYTCTBUSI TPYHTOBbIX BOA B paWioHe CTpouTenbcTBa W repMeTusaumm BBOOOB WHXEHEPHbIX
KOMMYHMKaUWA B 34aHMe TennoBOro MNyHKTa, WCKMNoYarlwen BO3MOXHOCTb 3aTOMMeHWs TennoBOoro MyHKTa
KaHanusaLuMOoHHbIMW, NaBOAKOBLIMU MU APYrMMWU BOAAMU;

obecneyeHns caMOTEYHOro oTBoAa BoAbl M3 TPyOONPOBOOOB TEMMOBOIrO NMYHKTA;

obecneyeHnss aBTOMATU3MPOBAHHOMW paboTbl 00OpyAOBaHMS TEMSOBOrO MyHKTa ©6€3 MOCTOSIHHOro
obcnyxuBatollero nepcoHana C aBapuMHOM CUrHanusauuen M YacTUYHbIM AUCTaAHLUMOHHBLIM YrpaBneHuem c
OMcneTyepcKoro NyHKTa.

2.12 lNo B3pbIBONOXAPHOW U MOXapHOW OMacHOCTM MOMELLEHUS TENMOBbIX MYHKTOB crneayeT OTHOCUTb K
kateropuu [.

2.13 TennoBble NYHKTblI AOMNYCKaeTCs pasmellaTtb B MPOM3BOACTBEHHbLIX NoMelleHusx kateropui [ v [, a
TaKke B TEXHUYECKUX NoABanax 1M NoAnonbaxX Xunbix 1 obLeCcTBEHHbIX 3a4aHui. [1pn aTOM nomeLleHnst TENMOBbIX
MYHKTOB OOJPKHbI OTAENSATLCHA OT 9TUX MOMELLEHMI orpaxaeHnsamMm (neperopogkamm), npegoTspaLlarowumMm OCTyn
NOCTOPOHHUX NULL B TEMNNOBOW NYHKT.

2.14 Tlpn paspaboTke OOBHLEMHO-MMAHUPOBOYHBIX W KOHCTPYKTUBHBLIX PELUEHUN OTOENBbHO CTOSALWMX M
NPUCTPOEHHbLIX 34aHWA TEnnoBblX MYHKTOB, NpeAHasHayYeHHbIX ANS MPOMBILMEHHbLIX U CEeNbCKOXO3ANCTBEHHbIX
npeanpuaTUn, pekoMeHayeTcsa npegycMaTpuBaTh BO3SMOXHOCTb UX NOCMEeAYIoLWero paclumpeHus.

2.15 BcTpoeHHble B 3aaHWs TennoBble MNYHKTbl cnefyeT pasmellatb Y HapyXHbIX CTEH 30aHUN Ha
paccTosiHun He 6onee 12 M OT BbIXxo4a U3 3TUX 30aHUN.

2.16 W3 BCTpOEHHbIX B 30aHUSA TEMMOBbLIX NMYHKTOB JOIMKHbI NpeaycMaTpuBaThCs BbIXOAbI:

npy ANUHE NOMELLEHMS TENNOBOro NyHKTa 12 M U MeHee 1 pacnosioKeHUn ero Ha paccTosaHUM MeHee 12 M
OT BbIXOAa 13 34aHUS HAPYXY - OOUH BbIXOA HapyXy Yepes Kopuaop Unm NECTHUYHYIO KIETKY;

npy ANUHEe NOMeLLeHMs TeNNoBOro NyHkTa 12 M 1 MeHee 1 pacnonoXeHUM ero Ha paccTtosiHum 6onee 12 m
OT BbIXoAa 13 34aHUS - OANH CaMOCTOATENbHbLIN BbIXOA HApYXy;



npu OnuHe NMOMeLleHWs1 TennoBoro nyHkta 6onee 12 m - ABa BbIXxOAa, OOAWH U3 KOTOPbIX OOIMDKEH ObITh
HenocpeacTBEHHO HapyXy, BTOPOW - Yepe3 KOpUOop WUIu NIECTHUYHYIO KIETKY.

lMomelLeHnsa TennoBbIX MYHKTOB C TEMMOHOCUTENEM NapoMm faBrieHnem 6onee 1,0 MlMa gomkHbl UMeTb He
MeHee OBYX BbIXOJ0B HE3aBUCUMO OT rabapuTta nomMeLleHus.

2.17 B noa3eMHbIX OTAENbHO CTOALLMX NN NPUCTPOEHHBIX TEMNNOBbIX MYHKTaX A0MYCKaeTCsl BTOPOW BbIXOA
npeaycMmaTpuBaTth Yepe3 NPUCTPOEHHYIO LLAXTY C MIOKOM UMW Yepes MoK B NEPEKpbITUM, a B TENMOBbIX MYHKTaXx,
pa3meLllaeMbix B TEXHUYECKMUX NOANOMbAX UMK NoABanax 3gaHui, - Yepes MoK B CTEHE.

2.18 [1Bepu 1 BOpoTa M3 TEMMOBOrO MYHKTA OOIMKHbI OTKPbIBATLCH M3 MOMELLEHMS NN 34aHUS TENnOoBOro
nyHKTa oT cebs.

2.19 OGopygoBaHue TennoBbIX MYHKTOB PEKOMEHOYeTCH NPUMEHSATb B BIIOYHOM WMCMOMHEHWUU, AN Yero
HeobxoauMmo:

NpMHUMaTb BO4OMNOAOrpeBaTenu, Hacockl U gpyroe obopynoBaHue B 611okax 3aBOACKOW FTOTOBHOCTMY;

NMPUHUMAaTb YKPYNMHEHHbIE MOHTaXHble 6Moku TpybonpoBoaoB.;

YKPYMHATb TEXHOMOIMYEeCcKkn cBA3aHHOE Mexay cobon obopynoBaHwe B TpaHcnopTabernbHble Onoku c
TpybonpoBogamu, apmatypon, KUI, anekrpotexHuyecknm obopynoBaHMEM M TENTOBOW N30MSILMEN.

2.20 MuHuMmanbHble pacCTodAHMA B CBETY OT CTPOUTENbHbLIX KOHCTPYKUMW [0 TpybonpoBoaos,
obopyaoBaHus, apmaTtypbl, MeXay NOBEPXHOCTSMU TEMMOM3ONALNOHHBIX KOHCTPYKLUIN CMEXHbIX Tpy6onpoBoaos,
a TaKkKke LWWPUHY MPOXOAOB MexXdy CTPOUTENbHbIMW KOHCTPYKUMAMU KM obopyaoBaHvem (B CBeTy) cnegyet
npuHMmaTtb no npun. 1.

2.21 BbICOTYy NoMeLLeHMIA OT OTMETKM YMCTOro nona A0 HM3a BbICTYNaKLWMX KOHCTPYKUMUIA nepekpbiTus (B
CBETY) peKkOMeHAyeTCH NpMHMMaTh He MeHee, M: And HaseMHbix LTI - 4,2; ana noasemHsbix - 3,6; ana LTI - 2,2.

Mpn pasmeweHn UTT B noaBanbHbIX M LIOKOMBbHbBIX NMOMELLEHMAX, a TakKe B TEXHUYECKUX NOLNOofbsaX
3[0aHWA OMNycKaeTcs NPMHUMATh BbICOTY MOMELLEHU 1 cBOBOAHBIX NPOXOAOB K HUM He MeHee 1,8 M.

2.22 B ueHTpansHOM TENIOBOM MYHKTE crieayeT npeaycMaTpuBaTh MOHTaXKHYHO (PEMOHTHYHO) NIoLaaKy.

Pasmepbl MOHTaXXHOW MMoLWaikM B NnaHe cnegyeT onpeaensitb nNo rabaputy Hambonee KpynHon eanHNLbI
obopynoBaHusa (kpome 6akoB BMeCTMMOCTbiO ©Oonee 3 m3) unm Gnoka obopygoBaHust M TpybonpoBoaoB,
nocTaBnsieMoro Ansi MOHTaxa B cobpaHHOM Buae, ¢ obecneyeHnem npoxona BOKpyr Hero He meHee 0,7 M.

[na npousBoacTBa MeNKoro peMoHTa obopyaoBaHus, NpubopoB 1 apMmaTtypbl cnefyeT npegycMmatpuBaTh
MEeCTO Ans yCTaHOBKW BepcTaka.

2.23 KoHpeHcaTHble 6akn 1 Baku-akkyMynaTtopbl BMECTUMOCTbIO 6onee 3 M3 crieayeTt ycTaHaBNUBaTb BHE
NMoMeLLeHUs TEMMOBbIX MYHKTOB Ha OTKPbITbIX nnowankax. Mpyu 3TOM AOMKHbI NpegycMaTpuBaTbCs TenroBas
nsonaumss 6akoB, YCTPOWCTBO rMApo3aTBOPOB, BCTPOEHHbLIX HEMOCPeACTBEHHO B 6ak, a Takke YCTPOMCTBO
OrpaxaeHuin BbICOTON He MmeHee 1,6 M Ha paccTosiHum He Bonee 1,5 M OT NoBepxHOCTM BakoB, NpegoTBpaLLamLLee
OOCTYM NOCTOPOHHMX ML, K 6akam.

2.24 [ns mMoHTaxa obopyaoBaHus, rabaputbl KOTOPOro MNPEBLILWANT pasMepbl OABEPEN, a Ha3eMHbIX
TennoBbIX MyHKTax cnegyeTt npeaycMaTpyMBaTbh MOHTaXHbIE MPOEMbI UM BOPOTa B CTEHAX.

Mpn 3TOM pa3mepbl MOHTaXXHOrO NPoemMa 1 BOPOT AOIMKHbI 6bITb Ha 0,2 M Gornblue rabaputa HanbonbLiero
obopyanoBaHusa nnu 6noka TpybonpoBoaoBs.

2.25 lNpepgycmatpuBaTth NpoeMbl AN eCTECTBEHHOMO OCBELLEHUS TENMOBbIX MYHKTOB He TpebyeTcs.

2.26 [na nepemelleHns obopyooBaHUs U apMmaTypbl UM HepasbeMHbIX YacTen BrokoB 06opyaoBaHUA
cnepgyeT npegycMmartpuBaTh MHBEHTapHbIE NO4bEMHO-TPaHCMOPTHbLIE YCTPOMCTBA.

CraunoHapHble NOABLEMHO-TPAHCNOPTHbLIE YCTPONCTBA crneayeT npeaycmaTpuBaTh:

npyu macce nepemellaemoro rpysa ot 150 kr 4o 1 T - MOHOPEnbLChbl C PYYHbIMU TansiMM U KOLLIKaMU Unn
KpaHbl NOABECHbIE PyYHble OAHODANoOYHbIE;

TO Xe, bonee 1 A0 2 T - KpaHbl NOABECHbIE PyYHbIE OAHODANOYHbIE;

TO Xe, bornee 2 T - kpaHbl MOABECHbIE 3NeKTpuYeckne ogHobanoyHble.

Honyckaetcs npegycMaTpvBaTb BO3MOXHOCTb — MCMOJMIb30BaHUS  MEpPedBMKHbIX — ManorabapuTHbIX
NO4BEMHO-TPaHCMOPTHBIX CPEACTB NPW YCIioBMM obecrneyeHnst Bbe3aa U nepeaBukeHns TPaHCMOPTHBLIX CpeacTs
Mo TEMMOBOMY MYHKTY.

Cpefctea MexaHu3aummn MoryT ObiTb YTOYHEHbI NPOEKTHOW OpraHu3aumern npu paspaboTke npoekta Ans
KOHKPETHbIX YCITOBUIA.

2.27 Ons cToka BoAbl NOMbl criefyeT NpoekTupoBaTh ¢ yknoHom 0,01 B CTOpOHY Tpana nnu BogocbopHoro
npusiMka. MrnHMManeHble pasmepbl BOO4OCOOPHOro npusiMka A0MKHbl BbITh, Kak Npasuno, B nnaHe He meHee 0,5 X
0,5 M npwu rny6uHe He meHee 0,8 M. [NprAMOK JOMKEH BbITb NEPEKPLIT CbEMHOW PELLETKOMN.

2.28 B nomelLeHusAxX TennoBbIX NYHKTOB cneayeT npefycMaTpuBaTth OTAENKY OrpaxaeHui JONroBEYHbIMN,
BMArocTOMKUMU MaTtepuanamu, 4ONycKaLWnMmN Nerkyro O4UCTKY, NPy 3TOM HeO6XO0AUMO BbIMOJTHUT:

LUTYKaTypKy Ha3€MHOW YacTU KUPMUYHBIX CTEH;

3aTUPKY LEMEHTHBIM PAacTBOPOM 3arfybrneHHom YacTn 6ETOHHbIX CTEH;

PacLUUBKY LLIBOB MaHENbHbIX CTEH;

no6enky NOTONKOB;



GETOHHOE MMM NNINTOYHOE MOKPbITUE MOJIOB.

CTeHbl TenmnoBbIX MYyHKTOB MOKPbIBAOTCA MAMTKAMWM WM OKpaluMBalTCs Ha BbiICOTy 1,5 M oT nona
MacrsiHOM uUIn Apyron BOOOCTONKOW Kpackomn, Bbilwe 1,5 M OT nona - Krneeeow nnv apyron nogobHOM KpacKow.

2.29 B TennoBbIX NyHKTax crneayeT npegycMaTpuBaTth OTKPbITYIO Npoknaaky Tpy6. JonyckaeTca npoknagka
Tpyb B kaHanax, Bepx NepekpbITUs KOTOPbIX COBMELLAETCs C YPOBHEM YMCTOro rnona, ecriv no 3TMM KaHanam He
npoucxoauT nonagaHus B TENMOBOWN MYHKT B3PbIBOOMACHbLIX UMW FOPKOYNX ra30B U XXUOKOCTEN.

KaHanbl 4OMKHbI UMETb ChbeMHbIE MepeKpbITUS eaUHUYHON Maccon He 6onee 30 kr.

[HO KaHanoB AOMKHO UMETb NPOAONbHbLIN YKNOH He MeHee 0,02 B cTOpOHY BOAOCOOPHOro npusiMka.

2.30 Onsa obcnyxunBaHua obopynoBaHUs U apMaTypbl, pacrnonoXeHHbIX Ha BbicoTe oT 1,5 go 2,5 m ot
nona, AOIMKHbI MNpegycMaTpuBaTbCs MEPEedBMKHbIE WM MEepPeHOCHble KOHCTpykuuu (mrowagku). B cnyyasix
HEBO3MOXXHOCTU CO34aHus NPOXOAO0B AJ1A NepeaBWKHbIX NMoWanokK, a Takke Ang obcnyxnBaHns 06opygoBaHus u
apmaTypbl, pacrnofoXeHHbIX Ha BbicoTe 2,5 M 1 6onee, HeobxoanMo NpegycMaTpuBaTh CTaUMOHApHbIE MAOLWAaAKM
wnpuHon 0,6 M C orpaXaeHUsIMU 1 NOCTOSHHBIMKU NecTHUUamMn. PaccTtosiHue OoT YypoBHSA CTauUOHapHOW NSowWwaakm
[0 NoTorKa AOMKHO ObITb He MeHee 1,8 M.

2.31 B nomeLlleHnsiX TENMOBbIX MYHKTOB AOMYCKaeTcsl pa3mMellatb 000pyaoBaHME CUCTEM XO3SNCTBEHHO-
NMMTLEBOrO N NPOTUBOMNOXAPHOrO BOAOCHAbXeHUs 34aHWs, B TOM YMCIe HAaCOCHble YCTaHOBKM, @ B NMOMELLEHUSIX
NMPUCTPOEHHBIX N BCTPOEHHbIX TEMMOBbIX MYHKTOB - Takke 0bopyaoBaHWE MPUTOYHbLIX BEHTUNSALMOHHBLIX CUCTEM,
obcnyxuBatoLlmMx NPOU3BOACTBEHHbIE MNOMelleHus kateropui B, I, [1 no B3pbIBONOXapHOW OMACHOCTU U
aAMUHNCTPATUBHO-ObITOBLIE NOMELLLEHUS.

2.32 MuHuManbHoe pacCcTosHME OT Kpasd MOABWXKHBIX OMOp [0 Kpasi OMOpPHbIX KOHCTPYKUMIK (Tpasepc,
KPOHLUTEHOB, OMOPHbIX NoAyLlek) TpybonpoBoAoOB AOMKHO obecnevnBaTb MakCMManbHO BO3MOXHOE CMeLleHue
onopbl B BOKOBOM HamnpaBfieHuMn ¢ 3anacoM He meHee 50 mm. Kpome TOro, MMHUMarnbHOE paccTosiHue OT Kpas
TPaBepPCbl UM KPOHLUTENHA 40 OCK TPYObl JOIMKHO O6biTh He MeHee 1,0 D_y (roe D_y - yCroBHbIA AMaMeTp TpyObl).

2.33 PaccTosiHue OT MOBEPXHOCTU TEMOU3ONSALUMOHHON KOHCTPYKLUM TpybGonpoBoda OO0 CTPOMTEIbHbIX
KOHCTPYKUMI 34aHUSA MIM OO MOBEPXHOCTU TEMMOM3OMSLMOHHON KOHCTPYKUMU Apyroro TpybonpoBoda AOIMKHO
ObITb B CBETY He MeHee 30 MM C y4eToM nepemelleHuns Tpybonposoaa.

2.34 B TennoBbIX NyHKTax AornyckaeTcs Kk Tpybonposogam Gornbluero anameTrpa Kpenutb Tpybonposoasl
MeHbLLEero agnameTpa npu pacyete Tpyd Ha NPOYHOCTb.

2.35 lpoknagky BoponpoBoAda criefyeT npegycMaTtpuBatb B OOHOM psagy wnu nop TpybGonposogamu
TENnoBbIX CeTel, Npu 3TOM HeobXOAMMO BLINOMNHATL TEMMNOBYHD W30NAUMIO BOAONPOBOAA AN UCKIHYEHUS
obpasoBaHus KOHAEHCaTa Ha NOBEPXHOCTN BOAONPOBOAHBLIX TPYO.

2.36 B TennoBbIx nyHKTax nogawwun TpybonpoBO4 cnefyeT pacnonarate crnpaBa OT 0GpaTHOro
TpybonpoBoaa (Mo xoay TEMSIOHOCUTENST B MoAaroweM TpybonpoBoge) npu npoknagke TpybonpoBogoB B OOHOM

pagy.
3. NpucoepgnHeHne cucteM NOoTpeGrIeHUA TENNOThI K TENNIOBLIM CETAM

Cm. CI1 41-105-2002 "llpoekmupogaHue u cmpoumesbcmeo merniosbix cemel beckaHarbHOU MpPoKnadKu u3
cmanbHbix mpy6 ¢ uHOycmpuanbHOU mennoeol u3onauyuel U3 feHornoauypemaHa 6 oudamuieHo8ou
oborouke", 0006peHHbIl nocmaHosneHuem loccmposi PO om 26 dexkabpst 2002 e. N 168

3.1 lNpucoegnHeHne cucteM NOTPeOneHus TennoThbl criegyeT BbIMOMHATL C Y4eTOM MOpaBfiM4ecKoro
pexvMa paboTbl TennoBbix ceTen (Mbe3oMeTpuyeckoro rpaduka) wm rpadvka U3MEHEeHUst TemnepaTypbl
TeNnrnoHoCUTENS B 3aBUCUMOCTU OT N3MEHEHUS TEMMEPATYpbl HAPYKHOTO BO3ayxa.

3.2 PacueTHas Temnepatypa BOAbl B nogatwowmx TpybonpoBoaax BOAsHbIX TeNnoBbIX ceTen nocne LTI
npy NPUCOEANHEHUN CUCTEM OTOMMEHUS 30aHUIN NO 3aBMCMMOW CXeMe [O0SPKHA NPUHUMATbLCS PaBHOW pacyeTHOWm
TemnepaType BoAbl B noatoLem Tpybonposoae TennoBbix ceter Ao LTI, Ho He Bbiwe 150°C.

3.3 CucTtembl OTOMMEHUS, BEHTUMALMM M KOHOWULWMOHWPOBAHUSA BO34yXa [OOIMKHbI MPUCOEAUHATLCS K
OBYXTPYOHbLIM BOASAHBIM TENMOBLIM CETAM, KaK NpaBumo, no 3aBMCMMON CXEME.

Mo HeszaBucumom cxeme, npeaycMmaTpuMBalolLen YCTaHOBKY BoOAonoporpeBatenen, [JAonyckaeTtcs
NMPUCOEOUHSTE: CUCTEMbI OTOMMEHUst 12-3TaXHbIX 34aHMA U Bblwe (unu 6onee 36 M); cUCTEMbI OTOMMEHMS,
BEHTUMNSALMN U KOHOULMOHMPOBAHWUS BO3Adyxa 34aHUM MpW rMOpaBiiM4eCcKUX YCIOBUSIX, U3NMOXEHHbIX B M. 3.5, a
TakKe CUCTEMbl OTOMMEHMS 30aHUA B OTKPbITbIX CUCTEMaXx TenrocHabXeHus npyu HEBO3MOXHOCTU obecnevyeHus
Tpebyemoro ka4yecTBa BoAbl

3.4 CucTtemMbl OTONMNEHNS 30aHWI criegyeT NPUCOeaNHSATE K TEMNSOBbIM CETAM:

HenocpeacTBEHHO MPU COBMAaAEHWM TMOPABIIMYECKOrO M TeMMNepaTypHOro PexumoB TEMnSIOBOW CETU U
MecTHon cuctembl. [1pu aToM cneayeT yduTbiBaTb TpeboBaHua npun. 11 CHull 2.04.05-91* n obecneunBatb
HEBCKMNAeMOCTb NeperpeTon BoAbl NPy AUHAMUYECKOM U CTaTUYECKOM PeXUMax CUCTEMBI;



yepe3 9aneBaTtop Npyv HeobXOOUMOCTU CHWXEHUs TemnepaTypbl BOAbl B CUCTEME OTOMMEHUs W
pacnonaraeMoM Hafnope nepep areBaTtopoM, 4OCTaTOYHOM AN ero paboTbl;

yepe3 CMecUuTerbHblE HAaCOChl MPU HEOBXOOANMOCTU CHUXEHMS TemnepaTypbl BOAbl B CUCTEME OTOMMEHUS
W pacnonaraeMoMm Harnope, HeAoCTaTOMHOM [Ans paboTbl aneBaTopa, a Takke nNpu  OCyLecTBreHun
aBTOMAaTUYECKOro perynupoBaHus CUCTEMBI.

3.5 MNpu npucoeanHeHUM CMCTEM OTOMMNEHUS U BEHTUNALUKN K TEMMOBLIM CETAM MO 3aBUCMMOWN cxeme Ans
OTKPbITOM W 3aKpblTOW CUCTEM TennocHabXeHnss B COOTBETCTBUM C MbE3OMETPUYECKUM rpadmkoMm cnenyet
npeaycMmaTpuBaTh:

a) npu pacrnonaraemMoM Hamnope B TennoBOW CeTWM nepeq TenmnoBbIM MYHKTOM, HEAOCTaTOYHOM [Aris
npeogoneHns rTMapaBnnyeckoro ConpoTUBIIEHNS TPYOONPOBOAOB M 060OPyOoOBaHUS TEMMOBOrO MyHKTA U CUCTEM
notpebneHus Tennotbl nocne TI1, - nogkaunBawLwwmMe Hacocbl Ha obpaTHoM TpybonpoBode nepen BbIXOAOM U3
Tennosoro nyHkta. Ecnu npu atom gaeneHue B obpaTtHom TpybonpoBoae nNpucoeuHsieMbIx cuctem bygeT Hmke
CcTaTU4ecKoro AaBrieHus B 3TUX CUCTEMax, MoAKauMBaloLWMW HAcoC AOMKEeH yCTaHaBnvMBaTbCH Ha nojatoLlem
TpybonpoBoae;

6) Npu gaBneHun B nogaroLLem TpybonpoBoae TENIOBOW ceTy nepeq TennoBbIM MYHKTOM, HE4OCTaTO4YHOM
ansa obecnedeHns HEBCKUNAHWSA BOAbl (Npy pacyeTHOW TeMnepaType) B BEPXHUX TOYKax NPUCOeaUHEHHBIX CUCTEM
notpebneHnsa TennoThl, - NOAKaYMBalOLLME HACOCkI Ha nNofatoLlem TpybonpoBoae Ha BBOAE B TEMMOBOM NMYHKT;

B) nNpu pfasneHun B nopawowem TpybonpoBoae TennoBoOW CeTM nepen TEenroBbiM MYHKTOM HUXe
cTaTu4yecKkoro pfaBrieHus B cuctemax notpebneHuss TennoTel - MOAKaYMBalOLME HACOCbl Ha nojatoLlem
TpybonpoBoae Ha BBOAE B TEMMOBOW MYHKT WU perynatop AasrneHus "Oo cebs" Ha obpaTtHoMm TpybonpoBoae Ha
BbIXOZ€e 13 TENSIOBOr0O NYHKTa;

r) Mpu CTaTU4EeCKOM AaBIieHVMM B TEMIOBOW CETU HMXE CTaTMYeCKOro daBfieHMs B cuctemax notpebnexus
TENNOoThl - perynaTop gaerneHus "go cebsa" Ha obpaTHoOM TpyOonpoBOoAe Ha BbIXoAe M3 TEMOBOrO MyHKTa, a Ha
nogatowiem TpybonpoBoae Ha BBOAE B TEMIOBOW MyHKT - 06paTHbIN Knanaw;

4) npy aaenexHun B obpatHom Tpybonposoae TenroBOW CETU NOCHe TEMNIOBOrO MYHKTAa HUXE CTaTU4YeCKoro
OaBrieHns B CUCTEMax NoTpebrneHunss TenmmnoTbl NPWU pasfnuyHbiX pexumax paboTbl ceTu (B TOM uucrie npu
MakcumanbHoOM Bogopasbope n3 obpatHoro TpybonpoBoaa B OTKPbITbIX CUCTEMAX BOAOCHAGXeHWUs) - perynsatop
OaBneHus "o ceba" Ha obpaTtHoM TpybonpoBoae Ha BbIXxo4e U3 TENMNOBOro NyHKTa;

€) npu gaeneHun B obpaTtHOM TpybonpoBoAe TEMMOBOW CETU MOCMe TENMOBOro MyHKTa, NpeBblllatoLem
Jonyckaemoe faBneHue Ans cuctem notpebneHns TennoThbl, - OTCeKalLL M KnanaH Ha nojatoLlem Tpybonposoae
Ha BBOAE B TEMMOBOW MYHKT, a Ha obpaTHOM TpybonpoBOAe Ha BbiXxOAe M3 TEMMOBOro MyHKTa - NOAKadMBatoLine
HacoCbl C NpeoXpaHUTENbHbIM KNnamnaHoM;

X) Mpu cTaTM4eCKOM JaBMeHUW B TEMMOBOW CETW, MpeBbilLaroleM JonyckaeMoe AaBreHue Ansi CUCTEM
noTpebneHns TeNNoThl, - OTCEKAOLWUIA KranaH Ha nogaoLleM TpybonpoBoae nocrie BXoAa B TEMMOBOMW NMYHKT, a Ha
obpaTHom TpybonpoBoae nepen BbIXO4OM U3 TEMMOBOMO NYHKTa - NPeAOXPaHUTENbHbBIN 1 0OpaTHBIN KranaHbl.

3.6 K ogHomy aneBaTopy NpuMCOeOMHSETCH, Kak MNpaBuno, ogHa cuctemMa oTonneHus. [donyckaetcsa
NPUCOEANHATL K OOHOMY 3reBaTopy HECKONbKO CUCTEM OTOMMEHUS C YBA3KOW FMAPaBIIMYECKUX PEXUMOB 3TUX
cucTeMm.

3.7 CmecuTenbHble HAcOChl Af1s1 CUCTEM OTOMMEHMS YCTaHaBNUBAKOTCS:

a) Ha nepeMblyke Mexay nojarlum 1 obpaTHbIM TpybonpoBodaMn Npu pacnonaraeMoM Hanope nepeg
Y3MNOM CMeLUeHUs, OOCTaTOYHOM Afs NPeoforieHus rmapaBiMyeckoro COMpPOTUMBEHUA CUCTEMbl OTOMMEHUS U
Tennosbix ceten nocne LTI, u npu gaBneHum B obGpaTHOM TpybornpoBoae TENnoBOW CETM MOCNEe TennoBoro
nyHKTa He MeHee YeM Ha 0,05 MIla Bbilwe cTaTU4ECKOro AaBneHns B CUCTEME OTOMMEHUS;

0) Ha obpaTHOM TpybONpoBOAE Meped Y3rOM CMELUEeHUs UK Ha nogatollem TpybonpoBode nocre ysna
CMELLeHNa Mpu pacrnornaraeMoM Hanope nepeq Y3NoM CMeLIeHUsi, HeJoCTaToOYHOM AN  MpeofoneHus
rMAPaBIINYECKOro COMPOTUBIIEHUA, YKa3aHHOro B MoAnyHKTe "a", npu 3TOM B KadecTBe CMeCUTEerlbHbIX HacoCOB
MOryT ObITb UCMOMb30BaHbl NOAKaYMBaOLLME HAcCOChl, NpedycMaTpyBaemMble B cooTBeTcTBMM € Nn. 3.5, a, 6, B, €.

3.8 Cuctembl BEHTUNALMM U KOHOULMOHUPOBAHWSA BO34yXxa 30aHW NPUCOEAMHAITCS K TEMMOBLIM CETAM:

HenocpeacTBEHHO - Koraa He TpebyeTcs N3MEHeHNs pacyeTHbIX NapaMeTpoB TENJIOHOCUTENS;

yepe3 CMeCUTemnbHble HacoCbl - NPU HEOBXOOUMOCTU CHWXEHWs TemnepaTypbl BOAbl B cUCTEMax
BEHTUMALMN U KOHOMLMOHUPOBaHMSA BO34yxa; ANa NoaaepXaHus NoCTOAHHOM TemnepaTypbl BOAbl, NOCTynatoLlen
B Kanopudepbl BTOpPOro nogorpesa CUCTEM KOHOWLMOHWPOBaHUSA BO3adyxXa, a Tawkke aAng obecnevyeHus
HEBCKMNAHWA BOAbl B BEPXHMX TOYKax TpyboOnNpoBOAOB W  KanopudepoB CUCTEM BEHTUNAUUW W©
KOHAMLMOHMPOBaHWs Bo3yxa (€Crnv He YCTaHOBIEHbl MOAKaYMBaloLLMe HacoCkl AN Apyrux cuctem no n. 3.5, 6).

Mecta yCTaHOBKM CMeCUTENbHbIX HACOCOB ANS CUCTEM BeEHTUNSAUMM BbIBMpAalOTCS  aHanorMyHo
CMecuTenbHbIM Hacocam ANA CUCTEM OTOMMEHNd no f. 3.7.

3.9 B TennoBbiX MyHKTax notpedutenen TEnnoTbl C 3aBUCMMbIM MPUCOEANHEHWEM CUCTEM OTOMIIEHUS,
BEHTUMNSALMN W KOHOWLMOHMPOBAHWS BO34dyXa, B KOTOPbIX PEXuMM TennonoTpebneHus He obecneymBaetcs
NPUHATLIM Ha WCTOYHMKE TENnnoTbl LEeHTpanbHbIM KayeCTBEHHbIM perynupoBaHuMeM OTMycKa TennoTsl, criegyet
npegycMaTpuBaTh KOPPEKTUPYIOLLME HAaCcOoChbl WNKW perynupyemMble aresBaTopbl, OCYLLIECTBASIOLWMNE CHUXEHUe




TemnepaTtypbl Boabl nocne LTI nnn UTI B cooTBeTCTBMM C rpadmkamu TemnepaTtyp TennoHoCcuTenst B 3TuX
cuctemax. [py 3TOM wM3MeHeHWe TemnepaTypbl BOAbl MPOU3BOAUTCH aBTOMAaTMYECKM PErynatopoMm nogayu
TennoTbl.

KoppekTupylolime HacoCbl YCTaHaBnUBAKTCH, Kak MpaBuIo, Ha MepeMblyke Mexay noJarowmm u
obpaTHbIM Tpybonposogamu nocne otbopa BoAbl M3 NojatoLlero Tpybonposoaa 1 4o oTbopa Boabl U3 obpaTHOro
TpybonpoBoaa Ha BogonodorpeBaTenn UM CMeCUTENbHble YCTPOWCTBA ropsyero BoAocHabxeHus. lMepuofbl
paboTbl 3TUX HACOCOB ONPeAenslTCa B 3aBUCMMOCTU OT TMPUHATOrO Ha WCTOYHUKE TenmnoTbl rpaduka
perynupoBaHus OTNycka TenmnoTbl, CXeMbl NPUCOeAMHEHUa BoAoMnoAorpeBaTenen ropavyero BOOOCHaOXeHMs,
pacyeTHOro rpacduka Temnepatyp Boabl B ceTax nocne LTI n pacyeTHbIX TemnepaTyp BHYTPEHHEro Bo3gyxa B
nomeleHnsax. OHM MOryT BbITb Takke COBMELLEHBI C MOAKAaYMBaOLLMMM HAacoCaMu, ycTaHaBnMBaembiMum no n. 3.5.

3.10 B TennoBbIx NyHKTax NoTpebuTenen TeNoTbl C HE3aBMCUMbIM NPUCOEOUHEHNEM CUCTEM OTOMIIEHUS,
BEHTUMNSALMN M KOHOMLMOHMPOBAHWS BO3Qyxa [ANis PerynupoBaHuWs B COOTBETCTBUM C pacHeTHbIM rpaduKoM
TemnepaTypbl BoAbl Mocrne Bogonogorpesatenen crnegyeT npegycmartpyBaTb perynsaTop nogayn TennoThl Ha
oTOMMeHue.

LIMpKynsUMOHHbBIE HAacoChl NPY HE3aBUCUMOW CUCTEME TenrocHabXeHNs yCTaHaBnMBAKTCA Ha 06paTHOM
TpybonpoBoae OT CUCTEM OTOMMNEHUS, BEHTUNALUN U KOHOULNOHNPOBaHUA BO3ayxa nepe BooonoaorpeBaTenem.

3.11 OO6uecTBeHHOEe 3OaHWe C TenmnoBbiIM MOTOKOM Ha BeHTunauuio 6onee 0,5 MBT cneayet
NPUCOEaUHATb K TennoBbiM ceTsiM B LITIT oTAenbHO OT XunbiX U 0BLLEeCTBEHHbIX 30aHUN C TeNSIOBbIM NOTOKOM Ha
BeHTUnAunio meHee 0,5 MBT kaxgoe. WTIT Takoro obuwiectBeHHOro 3aaHWs [omkeH obecnevnBaTb
paboTocnocobHOCTbL BCeX cUCTEM TennonotpebneHns 3gaHus.

MpeaycmatpuBath camocTosTenbHble Tpybonposoabl oT LTI k 3gaHuio ang npucoeguHeHns oTaernbHo
CMCTEM BEHTUNSALMMN HE pEKOMeHOyeTCs.

3.12 Mpwu npucoegmHeHnn k LTI rpynnbl 3gaHnin ¢ He3aBUCUMbIM MPUCOeAMHEHNEM CUCTEM OTOMSIEHMS U
BEHTUNALMK crieqyeT npegycMmaTpmBaTh ycTaHoBKy B LITI1 obwero Bogonogorpesarens.

PacueTHasa TemnepaTypa BoAbl Mocre BOOOMOAOrpeBaTens B 3TOM Cryyae [OSPKHA MpUMHUMATbC B
3aBMCUMMOCTM OT paguyca OENCTBUSA TEMNNOBLIX CETel nocne TEMnsIoBOro NyHkKTa, kak npaeurno, Ha 10-30°C Huxe
NPUHATON B CETAX A0 BoAoNOAorpeBarens co cmecuTensHbiM ycTpornctsoMm B LTI, obecneunsatoimum tpebyemoe
CHWXeHMe TemnepaTtypbl BoAbl B CUCTEMAX OTOMMNEHNUS.

3.13 3anonHeHve n NOANUTKY BOASAHbLIX TennoBbix ceTen nocrne LTI n cuctem notpebneHusa Ttennotsl,
NpUCOeaNHSEMbIX K TEMnnoBbIM CETAM MO He3aBUCUMMOW Cxeme, creayeT npegycmaTtpuvBaTb BOAOW U3 obpaTHoro
TpybonpoBoaa TennoBowm cetTu NoanMTOYHbBIM HAacoCOM unu 6e3 Hero, ecnu AaBneHne B obpaTtHom Tpybonposoae
TENnoBOW CETN AOCTATOYHO AN 3anOfHEeHUs MECTHON CUCTEMBI.

Mpn obocHoBaHMM gonycKaeTcs MOANUTKA yKa3aHHbIX CMCTEM U3 nmojatwollero Tpybonposoga TenrioBoOK
ceTu ¢ obecnevyeHnem 3aLnTbl STUX CUCTEM OT MPEBbILLEHNS B HUX AABMEHNS U TeMnepaTypbl BOAbI, @ B OTKPbITbIX
cucTemax TennocHabXeHus - U N3 CUCTEMbI FOpPAYero BOAOCHabXeHNs.

MognuTka BOOOW M3 BO4ONPOBOAA He JoNyCcKaeTcs.

3.14 Cxema npucoeavHeHusi BogonoAorpeBaTenen ropsiiero BoaocHabxeHust (puc. 1-8) B 3aKpbITbIX
cucTemax TennocHabXeHus BbIOMpaeTcsl B 3aBMCMMOCTM OT COOTHOLLUEHUS MakCUMarbHOrO MoToka TennoTbl Ha
ropsiyee BogocHabxeHne Q_hmax 1 MmakcMMmanbHOro noToka TENMOThl HA oTonneHMe Q_omax;

Q

hmax
0,2 >= —>=1- onHocTyneHuaras cxema ( puc. 1l , 7);

Q

omax

Q

hmax
0,2< _ <1 - mByxcryneHuaras cxema ( puc.2-6 , 8).

Q

omax

Mpn aToM Ana cxem, ykasaHHblX Ha puc. 1-6, npegycMmatpMBaeTcs aBTOMaTU4ecKkoe orpaHuveHue
MakcMmMarbHOro pacxoga BoAbl U3 TENNOBOW CETU Ha BBOA M perynvpoBaHue pacxoa TensioTbl Ha OTOMNeHne.

CxeMbl, ykasaHHble Ha puc. 7 u 8, MPUMEHSAIOTCA NPU OTCYTCTBMM PErYNATOPOB pacxoga TemnsoThl Ha
oTonnieHne. [na 3aTmx cxem MNpuMeHsieTcs cTabunusauus pacxoda BOAbl Ha OTOMMEHMEe, OCyLLeCTBrsieMas
perynaTopom nepenaga gaenenuin (nos. 4).

3.15 B cxemax, ykasaHHbIX Ha puc. 2 u 4 (C orpaHM4YeHneM MakCuMarbHOro pacxoga BoAdbl Ha BBOA ANS
XKUMbIX M OOLWECTBEHHbLIX 34aHUA C NpUCOoeaMHEHMEM WX K TennoBbiM ceTsam 4vepe3 LTI u ¢ makcnmanbHbIM
TEennoBbIM MOTOKOM Ha BeHTMNAUMiO Q_max He Gonee 15% MakcMMarbHOro TEMNSOBOro MOTOKA Ha OTOMNEeHue



Q_omax), npu onpeaeneHMn MakCMManbHOro pacxofa BOAbl M3 TEMSIOBOM CETU Ha BBO cCrieayeT UCXOAuTb K3
MakcumarbHbIX TEMMOBbIX MOTOKOB Ha OTOMMEHWE WM BEHTUNSILUIO U CPedHEero TensioBOro NoToka Ha ropsivee
BOAOCHabXeHne B cpegHue CyTKM 3a Hedenw ortonuTenbHoro nepuoga Q_hm. OrpaHuveHne nogayu
TENSoOHOCUTENST AN 3TUX CXeM CrefyeT BbIMOMHATbL MyTEM MPUKPLITUS KranaHa, perynupyowero nogady
TENSIOHOCUTENS Ha OTOMNSIEHME N BEHTUNSALMIO.

3.16 B cxemax, ykasaHHbIX Ha puc. 1 1 3 (C orpaHU4YEHNEM MaKCMMarbHOro pacxoda BoAdbl Ha BBOA ANS
NPOU3BOACTBEHHbLIX 34aHUN, a Takke Anst 06LWeCTBEHHbLIX 30aHWIA C NPUCOEANHEHNEM UX K TEMMOBLIM CETAM Yepes
LTI v ¢ TennoBbIM NOTOKOM Ha BEHTUMALMIO U KOHOAVMLMOHMPOBaHWE Bo3ayxa Q_max 6onee 15% MakcumanbHOro
TENsoBOro NoToka Ha oTonneHne Q_omax), Npu onpeaeneHMn MakcMMarnbHOro pacxofa BoAbl M3 TEMSOBOW CETU
Ha BBOA CregyeT UCXOOWUTb M3 MakCUManbHbIX TEMMOBbIX MOTOKOB Ha OTOMSIEHUE, BEHTUNSALMIO U ropsivee
BoAgocHabxeHne: Q_hmax npu oTCyTCTBMM GaKoB-aKKyMynsaTOPOB Ha ropsiyee BOAOCHAbGXeHWe wunn cpenHero
TEMMOBOro NOTOKa Ha ropsyee BoAocHabxeHue, Q_hm - npu Hanmumm GakoB-akkyMynaTopoB. B aTom cnyyae
OorpaHMyeHne nodayv TENOHOCUTENS Ha BBOA CriefdyeT BbIMOMHATbL MyTEM MPUKPLITUA KnanaHa, perynupyoLero
nogavy TENMOHOCUTENS Ha BOAOMNOAOrpeBaTerb ropsiiero BoAOCHabXeHMS.
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Puc. 1. OgHOCTyneHyaTas cuCTeMa NPUcoeaNHEeHNs BOAONOAOrpeBaTenen ropayero BOAOCHatXeHNs ¢ aBTOMaTUYECKNUM P
OTONNIEHUE U 3aBUCUMbIM NPUCOERNHEeHUeM cuctem otonnenus B UTN n UTN

1 — BOAONOAOrPERATESb FOPAYErO BOAOCHABXEHUS; 2 —NOBbICUTEbHO-UMPKYMALMOHHbIR HACOC FOPSYEro BOAOCHABXKEHNS (MYHKTUPON

PYIOLLUI KNanakx C 3N1eKTPONPUBOAOM; 4 — perynaTop nepenana aasnexHuid (NPSMoro AencTaug); 5 — 8oAOMeEp A8 XONOAHOW BOAk!; 6—

ropsiyee BOAOCHABXEHWE 1 OrPaRUiEHUs MaKCUMaNLHOMO PAacXoaa CeTeBo BOAb! Ha BBOL,; 7 — OBPATHBLIA knanaH; 8 — KOppeKTUPYoLWm

uuk; 10 — pATYUK TEMNEPaTypbl; 11— AaT4MK pacxona BOAbl; 12 — CUrHas OrpalnyeHUs MakCUMansHOro Pacxoia 80Ab! U3 TENNOBOW C¢

B TpybBonposoae

"Puc. 1. OpgHocTyneHyatasi cucTeMa MpUCOedMHEHWs BOLOMOAOrpeBaTenen ropsyero BOAOCHabGXeHus C
aBTOMaTUYECKMM PErynMpoBaHWEM pacxoda TensfoTbl Ha OTOMMEHUEe U 3aBUCUMbIM MPUCOEAVHEHWEM CUCTEM
otonneHua B LTI n UTM"
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Puc. 2. iByxcTyneH4aTas cxema NpucoeaNHEHNs BOAONOAOrpeBaTenei ropsuero BOROCHaGXKEHN] AN XUAbIX M OGLLECTBEHHbIX 3AaHNIH 1
C 3aBUCUMbIM NPUCOEANHEHNEM cucTem otonnenus B UTN n UTH
a2 — cxema C CaMOCTONTENbHbLIM PEryNSTOPOM OFPaHWUYERUsi pacxoaa CeTeBol BOAb! Ha BBOA,; 6 — hparMeHT CXeMbl C COBMELLEHMEM DYHKUMIA perynmpc
Ha OTOMnNeHue, ropsyee BoaocHabxeHve 1 OrpaHNYeHUs pacxopa CeTeBoi BoAbI B OAHOM perynstope
1—13 — cM. puc. 1; 14 — perynsTop OrpaHuyeHna MakCManbHOro pacxoaa BoAkl Ha BBOA (NPAMOro aeicTemn); 14a — 0aTyvik pacxoaa 804wl B Buae
(kamepHas auadparma); 15 —perynarop noaady TenNoTsl Ha OTONNEHNE; 16 — 3anBVXKa, HOPMANLHO 3aKPbITas; 17 — Perynatop Nofadn TenNoThl Ha rC
(npsmMoro poevncTens)

"Puc. 2. [IByxcTyneH4arTas cxema npucoeaMHeHUs BOAOMNOAOrpeBaTenen ropsiiero BOAOCHaOXKEHNsT NS XKUIbIX
N OBLLECTBEHHbIX 30aHUN U XUIbIX MUKPOPANOHOB C 3aBUCMMbIM NpucoeanHeHnem cuctem otonnexHns 8 LTI u
nTn"
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Puc. 3. isyxcTyneH4aran cxema NpUcoeauHEeHUs BORONOAOrpeBaTeneil ropsiero BOAOCHAGXEHNS AN MPOMBILLIEHHBIX 3AaHWIA
NPUCOeRVHEHNEM cUcTeM otonnexus B LITN
1—17 —cm. puc. 1, 2; 18 — curHan BKHOYERNS Hacoca Npu 3akpbitum knanaHa K-2; 19 — perynatop nepenaga aasneHny

"Puc. 3. [ByxcTyneHuatass cxema nNpUCOeOVHEHWUs BOAOMOAOrpeBaTenen ropsvero BOAOCHAbGXeHus ans
NPOMBbILUIEHHbIX 34aHUI U NPOMMOLWAL0K C 3aBMCUMbIM NpUCOeANHEHNEM CUCTEM oTonneHusa B LITIT"
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Puc. 4. isyxctyneH4yaTtas cxema NnpucoeAnHEHNs BOAONOAOrPeBaTenei ropsayero BOROCHAGKEHN AN XNIbIX U OOLLIECTBEHHDIX
C He3aBUCMMBbIM NPUCOEANHEHNEeM CUCTEM oTonnexus B LITM n UTN
1— 19 —cM. puc. 1 — 3; 20 — soaonogorpesartens oTonneHus; 21 — BOAOMED ropaveBOaHbIN; 22 — NOANUTOYHBIM HACOC OTONNEHUs; 23 — pel

HUTENbHBIN KNanaH; 25 —UUPKYNIUNMOHHbLIA HAaCOC OTONNEHUA

"Puc. 4. [IByxcTyneH4yaTas cxema npucoeauHeHns BogonoaorpesaTtenein ropsyero BoAoCHabXeHNs Ans XUmMbIX
1 0BLIECTBEHHBIX 30aHUIN N KUMbIX MUKPOPANOHOB C HE3aBUCKUMbIM NPUCOEAMHEHNEM CUCTEM oTonneHuns B LITM

nATN"
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Puc. 5. isyxcTyneHyaras cxemMa NpucoeaAuHEHUs BoaonoAorpesaTenei ropavero gopocHabxeuns 8 UTIM c BOAOCTPYWHLIM
perynuposaHmMeM pacxoaa TensnoThl Ha OTOMAEHKUe (NPUMeP y4eTa TenaoTsl No BOAOMEpPaMm)
1 — 25 —cM. puc. 1— 4, 26 — BOAOCTPYMHbIN 31eBarop

"Puc. 5. [IByxcTyneH4aTas cxema npucoeiuHeHus BogonogorpeBaTenen ropsidero sBogocHabxenuns B UTIT ¢
BOAOCTPYWHbIM 3N€BATOPOM U aBTOMATUYECKUM PEerynupoBaHMEM pacxofa Tennotbl Ha oTonneHwe (npumep
yyeTa TennoThbl No BogoMepam)"
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Puc. 6. isyxcTyneHyaTan cxema NpucoeavHeHVs BofoNoAorpeBaTene ropsiuero BonocHatxenus 8 UTM ¢ 3agmcumeim npuco
v nodacanHbIM aBTOMATUYECKNM PErysimupoBaHMeM pacxoaa TennoThl Ha oTonneHne
1—25—cm. puc. 1—4

"Puc. 6. [IByxcTyneH4aTas cxema npucoeuHeHus BogonogorpeBaTenen ropsidiero sBogocHabxenus B UTIT ¢
3aBNCUMbIM MPUCOEANHEHMEM CUCTEM OTOMMEHMS U nodacagHbIM aBTOMaTUYECKNM perynMpoBaHWEM pacxona

TEennoTbl HA oTonneHune"
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Puc. 7. OgHOCTYyneH4YaTas cxema npucoeavHenus soponogorpesatene# ropauero BOAOCHaGXeHus C 3aBMCHMbIM npucoenu
OTCYTCTBMM PErynsiTopos pacxofAa TennoTbt Ha oronnexue 8 TN v UTN
1—21—cM. puc. 1—4

'______.._.......__

"Puc. 7. OpHoCTyneH4yaTass cxemMa npucoeavHeHusl BogonodorpesaTtenieil ropsyero BoAOCHAbOXeHUs ¢
3aBUCUMbIM NMPUCOEANHEHNEM CUCTEM OTOMNIEHUS NMPY OTCYTCTBUM PErynsaTopoB pacxoda TemnmnoThl Ha OToNMeHne
8 TN w UTN"
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Puc. 8. iByxcTyneH4yaTas Cxema npucoegvMHeHusi BOAONOAOrpeBaTeneil ropsyero BOAOCHaGXeHUs C 3aBUCMMbBIM npucoen|
OTCYTCTBMM PErynsiTopoB pacxofa Tennotbl Ha otonnexnme 8 UTM n UTN
1—21—cMm. puc. 1— 4

5

"Puc. 8. [lByxcTyrneH4yaTas cxema npucoeQuHeHUs BogornoaorpesaTeneil ropsyero BOOOCHAGXKeHUs C
3aBVCMMbIM MPUCOEANHEHNEM CUCTEM OTOMNIEHNUS NPY OTCYTCTBUM PErYNATOPOB pacxoda TennoTbl Ha OToNNeHve
B LUTMN w UTN"
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Puc. 9. Cxembl NpMCoOegUHEHNUN CUCTEM ropavero BOAocHabxenuns n oronnexna 8 UTMN npu 3asucuMom (a) npucoeAUHEHNU CUCTE
(NYHKTUPOM — C UVPKYASILMOHHBLIM HACOCOM) C YY4ETOM TeNAOoThl MO TeNAOMepY # He3aBucuMomMm (6) — c yuveTom Tenn
1—26 — cMm. puc. 1—5; 27 — perynaTop cMelweHus ropsyeit Boabl; 28 — TennoMep ABYXNOTOYHbIA TPeXTONeuHbIl; 29 — ApOCCE

"Puc. 9. CxemMbl NpMCOeAMHEHUS CUCTEM FopsiYero BoAoCHabxeHust n otonnenus B UTI npu 3aBucrumom (a)
NPUCOEANHEHNN CUCTEMbI OTOMMEHMS Yepe3 3neBatop (MYHKTUPOM - C LMPKYNSUMOHHLIM HAcoCoM) C y4eToM

TEeNnnoTbl N0 Tennomepy u Hesasucumom (6) - ¢ yyeTom TennoTsbl No BoAoMepy"”

3.17 CxeMbl, ykasaHHble Ha puc. 1, 2, 4, MOryT npumMeHsaTbesa Takke n B UTI, npu aTom nogarowun
TpyOONpPOBOA CUCTEMbI BEHTUMNAL MM MOAKMNIOYAETCS A0 KNanaHa, perynupyrowero nogayy TennoTel HA OTONMEHME.
3.18 Ha puc. 5 n 6 npuBeaeHbl ABYXCTYNeH4YaTble CXeMbl NPUCOEaUHEHNST BOAONOAOrpeBaTenern ropsiyero
BogocHabxeHnss B UTI ¢ ueHTpanbHbIM aBTOMAaTUYECKUM perynMpoBaHMeM nofayvv TEennoTbl Ha OTOMMeHue C
MOMOLLLID BOAOCTPYMHOrO 3neBaTopa C perynupylowen wurnon wn ¢ nodacagHeiM  aBTOMaTUYeCKUM

perynuposaHnem nogaydn TennoTbl Ha oToNNeHne (CM. pwuc. 6).

ABTOMaTMyeckoe perynupoBaHue nogayu TennoTtbl Ha otonneHue B UTIT moxeT BbiTb NPUMEHEHO Takke
ONsl OQHOCTYMEHYaTON CXeMbl NPUCOEAMHEHNS BOAONOAOrpeBaTener ropssyero BogocHabxeHums no puc. 1.
3.19 lpu nNpyMeHeHuMM OJHOCTYNeH4YaToOM CXeMbl MO puUc. 7 nepemMblyka C 3agBWKKOM A OTKpbiTa B

OTONUTENbHbIA NEPUOA NPY COOTHOLLEHUN

Q

hmax
—<0,2
Q

omax

(sogonogorpeeatenbs paboTaeT No NpeaBKIoYeHHON cXemMe), a nepembluka ¢ 3aaBuxkol b npeaycmatpusaetcs

ana pa60TbI B NETHUI nepwvnoa; npn cooTHoOLEeHUnn

Q



hmax
- > 1
Q

omax

nepemblyKa c 3agBwkkon A He TpebyeTtcs, n BogonodorpeBaTenb paboTaeT B Te4eHne BCero roga no
napannensHOn cxeme.

Mpn npvMeHeHWn [OBYXCTYNEHYaToOM CXeMbl MO puUc. 8 ANA XWMbIX M OOLWECTBEHHbIX 34aHUA C
MaKCMMarbHbIM TEMNMOBbIM MOTOKOM Ha BeHTUNsAUMiO MeHee 15% MakcMManbHOro TEMnoBOro MNoToka Ha
OTOMseHNe BOOOMNOAOrpeBaTENb 2-I CTYNEHN B OTOMUTENbHbLIM Nepuod paboTaeT No NepemblyKe C 3aABUXKKON A
(No nNpedBKMOYEHHOW CXeMe), a nepemblivka ¢ 3aaBuxkon b npegycmaTtpuBaeTcs ans paboTbl B NeTHUMN nepuoa.
Mpn NpUMEHEHUN 3TON CXEMbI B MPOU3BOACTBEHHbLIX 30aHUAX UMK Ha rpynny obLeCTBEHHbIX 34aHWIA C TEMMOBLIM
NMOTOKOM Ha BeHTunsumio 6onee 15% TennoBOro NOTOKa Ha OTOMMEHUE MepeMblyKa C 3a4BMXKKOM A B CXeme Ha
puc. 8 He npeaycMaTpMBaeTCs, Bogonogorpesartenb paboTaeT B HanNM4uMm BCEro roga no nepemMblyke ¢ 3a4BUXKKON
b no cmelwaHHon cxeme.

3.20 lMNMpuBeaeHHbIE CXeMbl MPUCOEAMHEHUS NOTPeduTenen TENOTbl K TEMSIOBLIM CETSIM HE OXBaTbiBalOT
BCEX BO3MOXHbIX BapuaHToB. MoryT NnpuMeHATBCS Takke gpyrne Cxembl NpucoegmHeHns notpeburenen TennoThbl K
TennoBsbIM ceTsiM, obecnevmBaroLLe MUHMMarbHbIN pacxos BOAbl B TEMMOBbLIX CETAX, 3KOHOMUIO TENMOThl 3a cyeT
NMPUMEHEHWsT PErynsTopoB pacxofa TennoTbl W OrpaHuyYuTener MakCMManbHOro pacxoda CeTeBOW BOAbl,
KOPPEKTUPYIOLLMX HAcCOCOB WM 3MEeBaTOPOB C aBTOMaTUYECKUM PErynMpoBaHMEM, CHWDKaKOLWMX Temnepartypy
BOAbl, MOCTyNaoLEeN B CUCTEMbI OTOMMEHUS, BEHTUNSALUM U KOHOULMOHUPOBAHNS BO34YXa.

3.21 Mpwu TennocHabXeHUn oT KoTenbHOW MOLWHOCTLI0 35 MBT U MeHee Npu TEXHWUKO-3KOHOMMWYECKOM
06OCHOBaHWM [JOMyckaeTcs MNpUCOeOUHEHME K TEnnoBbiIM CEeTsiM  BogonoforpeBaTener CUCTEM Tropsidero
BOAOCHAOXeHMS MO OQHOCTYNeHYaTon cxeme (CM. puc. 1 1 7) HE3aBUCUMO OT COOTHOLLEHUS TEMJOBbIX HAarpy3ok
CUCTEM ropsiYero BOAOCHABXEHWS 1 OTOMMEHUS.

3.22 B 3akpbITbiX cucTemax TennocHabXeHust Npyu NPUCOEAMHEHNUM K TEMMOBLIM CETAM CUCTEM rOpsHYero
BOAOCHAOXEHNsT C  UMPKYNAUMOHHLIM  TpybonpoBogom (cM. puc. 1-8) [omkHbl  npegycmaTpuBaTbCs
LUVPKYNSLUNOHHBIE NN NOBLICUTENBHO-LIMPKYSILMOHHBbIE HACOChl B COOTBETCTBMM ¢ TpeboBaHusmmn CHul 2.04.01-
85.

3.23 Tllpn pByxcTyneH4yaTblX CxemMax MpucoeavHeHna BOZOMOAOrpeBaTenen CUCTeM  ropsidero
BOOOCHAOXeHMS C MNpUHYOUTENbHOW UUPKYNAUMEN BOAbl LMPKYNSAUMOHHBIA TPyOOMNpOBOA pPeKoMeHOyeTcs
npucoeauHsiTb K TpybonpoBoAy HarpeBaemol BOAbl Mexay Bogonogorpesatensimu | u Il cTtyneHein, a npwu
napannenbHon cxeMe NpuUcoeduHeHns - K TpybonpoBody XOnogHOW BOAOMNPOBOAHOM BOAbl MM K Tpybonposoay
HarpeBaeMoW Bogbl MEXAY CEKLUUSMM BOOOMOLOrpeBaTENs.

3.24 Topsiyee BOOOCHAOXEHME B OTKPbITbIX CUCTEMAxX TEMNSOCHAOXKEHUS LOIMKHO MPUCOEAMHATBCA K
nogatowemy n obpatHomy TpybonpoBogam ABYXTPYOHbIX BOASHLIX TEMMOBLIX CETEN Yepe3 perynsatop CMeLleHus
BoAbl (puc. 9) ons nogavm B CUCTEMY ropsivero Bo4OCHabXeHWst BOAbI 3a4aHHOM TemnepaTypsl.

OT1bop BOAbI Ans ropsidero BOAOCHAGXeHWst 3 TpybonpoBOAOB M NPUOOPOB CUCTEM OTOMSIEHUS He
AornyckaeTcs.

3.25 B OTKpbITbIX CUCTEMAxX TEMIOCHAOXEHNS UMPKYNAUMOHHBLIA TPybonpoBOg CUCTEMbI TOPSIYEro
BOAOCHabXeHNs1 peKoMeHayeTcs NpUCcoeanHsTb k obpaTHoMy TpybonpoBoay TennoBow ceTu nocrne otbopa Boabl
B CUCTEMY ropsidero BogocHabxeHus (puc. 9, a); npyu 3TOM Ha TpybonpoBoge Mexay MectoMm oTtbopa Boabl M
MECTOM MOAKITYEHUS LUPKYNSALUMOHHOMO TpybonpoBoaa AoImkHa nNpegycmaTtpuBaTtbcs Anadparma, paccumTaHHas
Ha ralleHve Hanopa, paBHOro CONPOTUBIIEHNIO CUCTEMbI TOPSYEro BOAOCHAOXKEHUS B LIMPKYISILUOHHOM pEXMME.

3.26 B OTKpbITbIX CUCTEMAXxX TEMSOCHAbXeHNs Npu AaBneHun B o6paTHOM TpybonpoBo4e TENNOBOW CETH,
HeJOoCTaTOMHOM Ansi Nofadn BOAbl B CUCTEMY ropsiyero BogocHabXxeHus, Ha TpybonpoBoae ropsiyen BoAbl nocrne
perynsitopa CMeLlleHus criegyeT npegycMaTpmuBaTh NOBbICUTENBHO-LMPKYNSALUMOHHBIN Hacoc (puc. 9, 6). Mpu atom
yCcTaHoBKa Avadparmbl, npegycMmoTpeHHon n. 3.25, He TpebyeTcs.

3.27 TopsAyee BogocHabxeHVe ONs TEXHOMOrMYECKUX HYXA OOMyckaeTca npegycmatpuBaTb M3 CUCTEMBI
ropsiyero BogocHabXeHus Onsd X03siMCTBEHHO-ObITOBBIX HYXA, €Cnv napaMeTpbl BOAbl B CUCTEME XO3AWCTBEHHO-
NMTLEBOrO BOAONPOBOAA YOOBMETBOPSAOT TPeOOBaHMAM TEXHONOMMYECKOro notpebutens, npu ycrnosum:

HanMunsi ropsiver BOAbl MUTHLEBOIO KayecTBa 418 TEXHOJTOTMYECKMX NPOLIECCOB;

OTCYTCTBMS MPOWM3BOACTBEHHOrO BOAOMPOBOAA C KayecTBOM BOAbl, MPUIOAHbIM Afs  OaHHOTo
TEXHOMNOrM4YeCcKoro npotecca.

3.28 lpu TennocHabXeHUM OT OLHOr0 TEMSIOBOrO MyHKTa MPOWM3BOACTBEHHOrO WM OBLLECTBEHHONO
3[aHNsi, UMEIOLLErO pasfMyHble CUCTEMbI NMOTPEONEHUsI TEMMOTLI, KaXAYH W3 HUX crefyeT NPUCOEAMHNATbL MO
CaMOCTOSATENbHBLIM TPYOONpoBOAaM OT pacnpenenurensHoro (nogatoulero) n cbopHoro (obpaTHOro) KONnekTopos.
HonyckaeTcsi NpUcoeuHsiTb K ogHoOMY obLieMy TpybGonpoBoAy CUCTEMbI TennonoTpebneHus, paboTtarolwme npu
pasnuuHbIX pexmMax, yaaneHHble OT TENOBOro NyHkTa 6onee yeM Ha 200 M, ¢ NpoBepkoi paboTbl 3TUX CUCTEM
NPy MakcUMarbHbIX U1 MUHUMarbHbIX pacxofax U napaMeTpax TensIoHOCUTENS.



3.29 OOpaTHbin TpybonpoBOA4 OT CUCTEM BEHTUNSAUMM NPUCOEOUHSIETCS Mepern BOAONOOorpeBaTernem
ropsiyero BogocHabxeHus | ctyneHn.

Mpn aTom, ecnv noTepu AaBneHnsa No ceTeBon Bode B BogonogorpesaTene | ctyneHu npesbicaT 50 klla,
obopyayeTcsa nepemMblyka BOKPYr BOAONOOOrpeBaTernsi, Ha KOTOPOW YCTaHaBNMBAKOTCA ApoccenbHasd aAnadparma
UNU perynupylowmMi KnanaH, pacCuuMTaHHble Ha To, 4TOObl noTepu [aBneHus B BoJonogorpesartene He
npeBbILLAany pacyeTHOM BENUYNHbI.

3.30 K napoBbIM TennoBbIM ceTaM noTpebutenu TennoTel MOryT NPUCOEANHATLCA: MO 3aBUCMMON CXEME -
C HenocpeacTBEHHOW nojadver napa B CUCTEMbl TennonoTpebrneHuss ¢ nameHeHveM unv 6e3 U3MeHeHus
napameTpoB napa; No He3aBMCMMOW CXeMe - Yepes NapoBOAsHbIE NO4OrpeBaTenu.

Vcnonb3oBaHue Ons uenen ropsyero BogocHabxeHns napoBbix BogoHarpeBatenen 6apboTtaxHoro tuna
He gonyckaeTcs.

3.31 lNpn HeobxoaAMMOCTM M3MEHEHUS NapaMeTpoB MNapa LOJPKHbI NMPedyCcMaTpuMBaTbCH penyKUMOHHO-
oxnaguTenbHble, peayKUMOHHbIE UK OXNaguTernbHble YCTaHOBKN.

Pa3melleHne 3TMX YCTPOWCTB, a Takke YCTaHOBOK cbOopa, oxnaxaeHus u Bo3Bparta KoHaeHcata B LTI
unn B UTI cnegyeT npegycmaTpmBaTtbh Ha OCHOBAHMU TEXHUKO-3KOHOMUYECKOrO pacyeTa B 3aBUCUMOCTM OT Yncna
notpeburenen n pacxoaa napa co CHWXEHHbIMU NapamMeTpaMin, KonmyecTea BO3BpaLLaeMoro KoHaeHcaTta, a Takke
pacnonoxeHus notTpebutenen napa Ha TEpPPUTOPUN NPEANPUATUS.

3.32 lpu npoektupoBaHun cuctem cbopa K BO3BpaTa KOHOEHcaTa creayeT pPyKOBOACTBOBATbLCSH
TpeboBaHusamu pasg. 3 CHull 2.04.07-86*.

3.33 B TennoBbix MyHKTax C YycTaHOBKamMu cbopa, OxnaxneHus M Bo3BpaTa KOHOEHcaTa [OOMMKHbI
npeaycMaTpuBaTbCsl MEPONPUATUS NO MCNONBb30BaHMIO TENMOThI KOHAEHCaTa NyTeM:

OXNaXAeHusi KoHOeHcaTa B BOAOMNoAorpeBaTensx ¢ MCNONb30BaHNEM HarpeTon BoAbl AN XO3AWCTBEHHO-
ObITOBbIX MITN TEXHONOMMYECKNX NOTpedbuTenewn ropsyer Boabl;

nonyyYyeHWs napa BTOPUYHOIO BCKUM@HUS B paclIMpUTENbHbIX 0akax C WCNonb3oBaHWEM ero Ans
TEeXHOMNorM4eckmx noTpebutenen napa HA3KOro gaBMAeHUS.

3.34 B TennoBbIX MyHKTaxX, B KOTOPble BO3MOXHO MOCTYMfIEHWE 3arps3HEHHOro KOHAeHcaTa, AOfhKHa
npeaycMaTpuBaTbCsl NpOBEpKa kavyecTBa KOHAEeHcaTa B kaxaoM cObopHoM Bake M Ha ApeHaxHbIX TpybonpoBoaax.
Cnocobbl KOHTPONS yCTaHaBMMBaKTCA B 3aBUCUMOCTU OT XapakTepa 3arpsi3HeHUs U Cxembl BOOOMOArOTOBKU Ha
WCTOYHMKE TennocHabXeHns napom.

3.35 Ha TpyGonpoBogax TennoBblX CeTel M KOHAeHcaTonpoBodax Mnpyv HeobxoouMOCTW MOorfoLeHus
136bITOYHOrO Hanopa AOMKHbI NpeaycMaTpUBaTbC PerynaTopbl AaBneHUs nnm apoccenbHble anadparmbl.

4. O6opyanoBaHue, TpyGonpoBoAbl, apMaTypa 1 Tennosas Msonauus

Bomonomorpeparenn
Hacocu

IradparMel 1 3JI€BATOPH
Baky M IpaseBUKU
TpyOOnpoBOOEl M apMaTypa
TensmoBasa M30JIALMA

Boponoporpesatenu

4.1 B TennoBbIX NMyHKTax criegayet NPUMEHSITb BOASAHbIE TOPU3OHTarNbHbIE CEKLMOHHbIE KOXYXOTPYOHbIE
UNKn NnacTuH4YaTble BOAONOAOrpeBaTeny nmbo napoBble ropu3oHTanbHbIE MHOrOXO40BbLIE BOAOMOAOrpeBaTENMN.

B kauyecTBe KOXYXOTPYOHbIX CEKLMOHHbIX BOAOMOOOrpPeEBaTENE PEeKOMeHAyeTCcs MPUMEHSTb BOLO-
BoasiHble nogorpeBatenn no NOCT 27590, cocTosilumMe M3 CEKUUM KOXYXOTPYOHOro tmuna ¢ GrOKOM OMOPHbIX
neperoponok Ansi TennoHocuTens aaesneHvem o 1,6 Mla n temnepatypon go 150°C. B kavecTBe nnacTMHYaThbix
npumeHsinucb Bogonogorpesateny no NOCT 15518. OgHako OHM He NpegHasHavanucb cneuunanbHo anst paboTbl
B cucteMax TennocHabxeHus. OHM rpomMo3aknm u MeHee 3(PEKTUBHbI MO CPABHEHUIO C KOHCTPYKUMSAMWU TaKMX
dupm, kak Anbda-Jlasanb, CBEIl, APV, Letetepm 1 ap. Ho 3apybexHble dypMbl HE pacKpbiBalOT METOAUKM
noabopa BogonogorpesaTenen, NO3TOMy B npun. 8 AaHbl TONbKO O6LUME XapaKTEPUCTUKM pPeKOMeHAyeMbIX K
NPUMEHEHMIO B TEMMOBLIX NYHKTax NAacTUHYaTbIX BOAOMNOAOrpesarenen nepeyncrieHHbIx pmpm.

4.2 Ins cucTem ropsayero BOAOCHAGXEeHUs1 OonyckaeTcsl NPUMEHATb €MKOCTHble BOAOMOAOrpeBaTenm c
NCNONb30BaHNEM MX B KayecTBe HGAKOB-akKyMyNnsATOPOB ropsidert Bogbl B CUCTEMAX ropsvyero BogoCHabXeHns npu
YCITOBUWN COOTBETCTBUS NX BMECTUMOCTM TPEOYEMON Mo pacyeTy BMECTUMOCTM BaKOB-aKKyMYynsiTOPOB.

4.3 [na BOOO-BOAsIHbIX MOAOrpeBaTtenen cnegyetr MpuvHMMaTtb MNPOTUBOTOYHYO CXEMY TMOTOKOB
TENNIOHOCUTENEN.



[ns ropu3oHTanbHbIX CEKUMOHHBIX KOXYXOTPYOHbIX BOAoOMoAorpeBaTenen rpewwas Boga M3 TennoBon
CeTu JOrfKHa MocTynaTh: ANS BOgonodorpeBaTenev cucteMm OTOMMeHus - B TpyOku, Ans Bogonogorpesartenemn
CUCTEM FopsiYero Bo4OCHabXeHMs - B MEXTPYOHOE NPOCTPaHCTBO.

Ona nnacTuH4YaTbIX TennoobMeHHWKOB HarpeBaemasi BOAa [OSPKHA MNpoOXoauTb BOOMb MNEpBON U
nocnegHen NNacTuH.

[nsa napoBoasHbIX nogorpesartene nap OMMKEH NOCTynaTb B MEXTPYOHOE NPOCTPaHCTRO.

44 [Ona cucTeM ropsyero BOAOCHAGXEHUS  rOpU3OHTamnbHble  CEKUMOHHbIE  KOXYXOTPYOHble
BogonoaorpeBateny AOMKHbI MPUMEHSTLCA C NaTyHHbIMU TpyOkamMu, a €MKOCTHble - C NaTyHHbIMU WNKU CO
cTanbHbiMW  3MeeBuMkamMu. [ns nnacTvHYyaTtbiX TEennoOOOMEHHMKOB [OOMKHbI  MPUMEHATLCA MNacTuHbl K3
HepxaBetowen ctanu no FOCT 15518.

4.5 PacyeT NMOBEpPXHOCTU HarpeBa BOAO-BOASHbIX MogorpeBaTenen Ons CMCTeM OTOMMEHMS NPOBOAUTCH
npu TemnepaType BOAbl B TEMNIOBOW CETWU, COOTBETCTBYIOLLEN pac4YeTHOW TeMnepaTtype HapyXHOro Bosgyxa ans
NMPOEKTUPOBaHNS OTOMJIEHNS, a Afs CUCTEM ropsvero BOAOCHAOXeHUs - Mpu TemnepaTtype BoAbl B MOAAMOLLEM
TpybonpoBoae TENIOBOM CETU, COOTBETCTBYIOLLEN TOUKE M3fIoMa rpadmka TemnepaTypbl BOAbl UM MUHUMATbHOM
TemnepaType BoAbl, €CNM OTCYTCTBYET U3NOM rpadpmka Temnepartyp.

MeToavka onpegeneHus pacyeTHON TENnoBOW MPOU3BOAUTENBHOCTM BoAoNOAOrpeBaTenen oTonneHns u
ropsiiero BoaoCHabXxeHus, MeToauka onpefeneHus napameTpoB Ans pacdeTa Bojgonogorpesatenen CUcTem
OTONMEHUA U ropsyero BOAOCHAbXeHMs NpuU  pasnuyHbiX CXeMax npucoeauHeHus BoJonoforpeBaTenen
npuBedeHbl B npun. 2-6, a B npun. 7, 8 npuBeAeHbl TENfIOBOM WM FMApPaBIMYECKUA pacHeTbl BOOO-BOASHbLIX
nogorpesatenen pasnuyHbIX KOHCTPYKLNNA.

4.6 Kaxpgbin napoBoAsHOW noporpeBaTtenb AomkeH OblTb obopynoBaH KOHAEHCATOOTBOAYMKOM WU
perynsiTopoM nepenuea Ans OTBOAA KOHOEHcaTa, wTyuepaMu C 3anopHOW apMaTypow Anis BbiMycka Bo3gyxa U
cnycka BOAbl U NPeAOXpPaHUTENbHbIM KIlanaHoM, NpegycmMaTpMBaeMbIiM B COOTBETCTBMU € TpeboBaHusimu "lpasun
yCTponcTBa M Ge3onacHom aKcnnyaTauum cocynos, paboTawwwmx nog gasneHmeM” 'ocroptexHagsopa. Tennoson
W rTMApaBnvMyecKkMn pacyeT NapoBoAsaHbIX NOgOrpeBaTener npMesedeH B npun. 9.

4.7 EmKocTHble BogonogorpeBatenu OOImkHbl OblTb 006OpydOBaHbl NPeAoXpaHUTENbHBIMU KianaHamu,
yCTaHaBnMBaeMbIMU CO CTOPOHbI HarpeBaemowm cpefpl, a Takke BO3AYLIHbIMU U CYCKHbIMU YCTPOUCTBaMMU.

4.8 Yucno Booo-BOASHLIX BogonodorpesaTenen cneayet NnpMHUMaTh:

AN cUCcTeM ropsidero BOAOCHabXeHust - ABa napanfiernbHO BKMOYEHHbIX BoAonoAorpesaTens B KaXKaou
CTYNeHM Nnogorpesa, paccymTaHHbix Ha 50% npon3BOANTENBHOCTU KaxXablii;

AN CUCTEM OTOMNEHUS 30aHUA U COOPYXEHWUN, HE OONyCKaloLmUX NepepbiBOB B nogade TennoThl, - ABa
napannenbHO BKMIOYEHHbIX BOAOMOAOrpeBaTens, KaXAbll U3 KOTOPbIX [OMXKeH paccuuTbiBaTbcs Ha 100%
NpOu3BOAUTENBHOCTN.

Mpn makcumanbHOM TEMIOBOM MOTOKE Ha ropsiiee BogocHabxeHnne o 2 MBT mnm npyv BO3MOXHOCTU
MOAKIIOYEHNST MepeaBMXKHbIX BOOOMOAOrpeBaTerbHbIX YCTaHOBOK AOMycKaeTcsi npegycMaTtpuBaTb B KaXaow
CTyneHu noJorpeBa OAWH BOAOMNOAOrpeBaTeflb rops4ero BOOOCHAOXEHUs, KpoOMe 34aHUW, He [OOMyCKaroLMX
nepepbiBOB B Nogaye TENNOThl Ha ropsiyee BoAgoCHabxeHwme.

[Nsi NpOMBILLNEHHbIX U CENbCKOXO3ANCTBEHHbIX NPEANPUSATUI YCTAaHOBKA ABYX NapansenbHO BKIYEHHbIX
BoAonoaorpeBatenet B KaK4oW CTYNeHW ropsivero BOAOCHAGXeHWst Ans XO3AWCTBEHHO-ObITOBbIX HYX MOXeT
npeaycMaTpuBaThCs TONMbKO AN NPOM3BOACTB, HE A0NyCKaL X NepepbiBOB B Nofadve ropsyen Boapl.

Mpn ycTtaHOBKE [OnNs CUCTEM OTOMMEHUS, BEHTUMALMM WU ropsyero BOAOCHabXeHMs1 napoBOASAHbIX
Bogonoaorpesartenen YnCno Ux AOSMKHO NPUHMMATBLCS HE MeHee ABYX, BKINYaeMblxX napannenbHo, pe3epBHble
BoAonoAorpesateny He npegycMaTpuBatoTCs.

[Ons TexHonornyeckMx yCTaHOBOK, He [OMyCKalWMX MepepbLIBOB B Mogave TennoTbl, AOMKHbI
npegycmaTpuBaTbCsl  pe3epBHble  Bogonoporpesatenu. PacyeTHas  nNpov3BOAMTENBHOCTb  PE3EpPBHbIX
BogonoJorpeBaTenen AOMKHA MPUHUMATbLCA B COOTBETCTBMM C PEXMMOM paboTbl TEXHOMOMMYECKMX YCTaHOBOK
npeanpusTus.

Hacocbl

4.9 TMpun BbIOOPE NOAKAYMBAILLMX HACOCOB, YCTaHaBMMBAEMbIX B COOTBETCTBMU C TpeboBaHusmmu n. 3.5,
crnegyeT NpYHUMaTh:

nogady Hacoca - Mo pacyeTHOMY pacxody BoAbl HAa BBOAE B TENIOBON NyHKT (npun. 10);

Hanop - B 3aBUCUMOCTW OT pacyeTHOro AaBrieHus B TEnnoBOW ceTu n Tpebylollerocsa gaBneHus B
NpMcoeauHsieMbIX cCUcCTeMax NoTpebdneHns TennoThbI.

4.10 lpwn BbIGOPE CMECUTENBHBLIX HACOCOB AN CUCTEM OTOMIIEHNS, YCTaHaBNNMBAEMbIX B COOTBETCTBUN C
TpebosaHusamu nn. 3.4 n 3.7, 8 UTT cnegyet npuHumaTs:

a) npu yCTaHOBKE Hacoca Ha nepemMblyke Mexay nogatowum u obpaTHbiM TpybonpoBogamu CUCTEMBI
OTONSEHUS:



Hanop - Ha 2-3 M Bornblle NoTepPb AaBMNEHNS B CUCTEME OTOMMEHNS;
nogavy Hacoca G, Kr/J - no oopmyne

G=11G u, Q)
do
roe G - PacyYeTHEY MaKCHMMaJIbHEIM pPacxol BOIH Ha OTOIJIEHME U3 TellJIOBOM
do ceru xr/ u, onpemesgerca 0o QopMmyse
Q
omax
G =36 , (2)
do ( Tay - Tay) c
1 2
rne Q - MaKCMMAaJIbHEIM TEIJIOBOM IIOTOK Ha OTOIJIeHMe, BT
omax
c - yIenbHas TemjioeMKocTb Bome, kIx/( xrX° C);
u - KO20OUUMEHT CMeleHUsd, OIpenejigseMbl 10 dopMysie
Tay - Tay
1 ol
u= , 3)
Tay - Tay
ol 2
Toe Tay - TeMIepaTypa BOIE B IoJawleM TpyDOIpOBOIEe TeIJIOBOM CeTU IpKU
1 PACUEeTHOM TeMIepaType HapyXHOTO BO3IOyXa IJsS NPOEKTUPOBAHUS
oronyienua t_o, ° C;
Tay - TOXe, B NOJARMEM TPyOONpPOBOIE CHMCTEMH OTOomJeHud, ° C
ol
Tay - TO %e, B OOpaTHOM TPyDOOMNPOBOIAE OT CUCTEMH OTOMJeHMnd, ° C
2

0) Npu ycTaHOBKE Hacoca Ha nNoAaroLeM unm odpaTtHOM TpybonpoBOAE CUCTEMbI OTOMSEHMS:

Hanop - B 3aBNCMMOCTM OT AaBIieHUs B TEMMOBOW CETU 1 TpebyloLlerocs AaBneHus B CUCTEME OTOMNIEHNS
C 3anacom B 2-3 M;

nogavy Hacoca G, kr/y, - no oopmyne

G=11G (1+u). 4)
do

4.11 CMecuTenbHble HacocCbl AN CUCTEM BEHTUNALMM, yCTaHaBNMBaemble B COOTBETCTBMM C M. 3.8,
crneayeTt npuHuMath no n. 4.10, noactaenss B cdopmynax (1) u (4) BMecto G_do pac4yeTHblt pacxod Bodbl Ha
BeHTUNAUMI0 G_vmax, onpeaensemMblii no dopmyrne

Q
vmax
G=36 , (5)
vmax B B
c( Tay - Tay)
1 2
roe Q - MaKCMMAaJIbHEI TEMNJIOBOM MNOTOK Ha BEHTUJIALMD, BT
vmax
B
Tay - TeMIepaTypa BOOEl B IHoJapleM TpyOonpoBoOIe, nocTynamomemn B
1 Kajopmubepr, NOPM pPacUeTHOM TeMIepaType HapyXHoTro Bo3nmyxat o,
B ° C;
Tay - TO %€, B OBpaTHOM TPyDONpPOBOAE Nocje kKajiopubepos,® C



KoathpuumneHT cmelleHnsa crneagyet onpefensatb no gopmyne (3), npuHUMasi BMecTto Ttay_ol u Tay 2
Tpebyemble TemnepaTtypbl Bodbl B TpybonpoBogax A0 M nocne kanopudepoB CUCTEMbl BEHTUNAUMM Mpu
pacyeTHON TeMnepaType HapykHOro Bo3ayxa.

4.12 Mpu BbIGOPE LMPKYNALMOHHBIX HACOCOB ANSA CUCTEM OTOMMEHUS U BEHTUNALUN, YCTaHaBNUBAEMbIX B
COOTBETCTBUM C TpeboBaHuamu . 3.10, cneayeT NpMHMMATb:

nogavy Hacoca - No pacyeTHbIM pacxoam BoAbl B CUCTEME OTOMNMEHUSA U BEHTUASALMMK, ONpeaerieHHbIM no
dopmynam npun. 3;

Hanop - npu ycTtaHoBke HacocoB B WTI - mo cymme noTepb AaBreHus B BogonogorpeeaTensx v B
cucTemax OTOMMEHMS U BEHTUNAUMKM, a npu yctaHoBke HacocoB B LTI gononHutensHoO crneayeT yuuTbiBaTb
notepu gaBreHus B TennoBbix ceTsx oT LTI go Hanbonee yaaneHHbix UTTT.

4.13 lNpwu BbIGOPE KOPPEKTUPYIOLLMX HACOCOB, YCTaHABIMBAEMbIX B COOTBETCTBMM C TpeboBaHusmu n. 3.9,
crnegyeT NpvHUMaTh:

nogady Hacoca - MO pacyeTHOMY pacxogy Bodbl B cucTeme, Ha TpybonpoBogax KOTOPOW OH
yCTaHaBnvBaeTCs;

Hanop - MO MWHWMarnbHO HeobxoAMMOMY pacnoriaraeMoMy Hamopy B MeCTe MPUCOEAVMHEHUS OaHHbIX
HaCcoCOB, BKIllO4asi COnpoTuBneHne Tpybonposoaa v perynmpyroLmnx YCTPOMUCTB NepeMbIYKN.

4.14 TMpun BbIGOPE NOANUTOYHBLIX HACOCOB, YCTaHaBMMBaeMbIX B COOTBETCTBUU C TpeboBaHusmu n. 3.13,
cnegyeT NpYHMMATh:

nogayy Hacoca - B pasmepe 20% obbema BOAbl, Haxofswenca B TpybonpoBogax TENMOBOW cCeTu U
CUCTEM OTOMMEHUs1, NOAKMIOYEHHbIX K BogonoaorpesaTento;

Hanop - M3 YCNoBuS MNoadepXaHws CTaTUYecKoro AaBfeHWs B CUCTEMax OTOMSMEHUA U BEHTUMSAUMK C
npoBepKon paboTbl CUCTEM B OTONUTENbHBIN MEpMoS NCXoasa U3 Nbe30METPUYECKNX rpachrKoB.

4.15 Yucno HacocoB, ykasaHHbIX B nn. 4.9-4.14, crnegyeT NpuHUMaTb He MeHee OBYX, OAWH M3 KOTOpPbIX
ABMNSETCH Pe3epBHbIM.

B WTM npu ucnonb3oBaHum 6ecyHOaAMEHTHbBIX LMPKYNSUMOHHBIX HACOCOB MOCMegHue gonyckaetcs
yCTaHaBnmBaTb 0e3 pe3epBa (BTOPOW HACOC XpaHUTCS Ha cKnage).

Mpn ycTaHOBKE KOPPEKTMPYIOLLMX CMECUTENbHbIX HACOCOB Ha MepeMbluke OOnyCcKaeTcs NpuHMMaTh ABa
Hacoca, no 50% Tpebyemon nogauum kaxasin, 6e3 pesepsa.

4.16 lNpu noanbope noakayMBaroLLMX, CMECUTENbHbIX U LMPKYNALMOHHBLIX HACOCOB pacyeTHas nogada ux
JomkHa 6biTb B npegenax 0,7-1,1 nogayv npy makcumaneHom KM ans gaHHoro Tuna Hacocos. [Npu 60nbLumx
dakTnyeckux pacxogax BOAbl PEKOMEHOYeTCHa yBenuuuBaTb rMapaBriMyeckoe COnpoTUBMIEHUE CUCTEMbI 3a cCYeT
YCTaHOBKW ApoccenbHbIX Auadparm Unu npuMeHsiTb HacoC C perynmpyemMsimM 3NeKTponpruBOLOM.

Onacparmbl n anesatopbl

4.17 [nameTp oTBepCcTMM ApoccenbHbix Auadparm d, MM, yCTaHaBnMBaeMmblX B COOTBETCTBUMM C
TpeboBaHuamu nn. 3.26, 3.29 u 3.35, cnenyet onpenenaTs No opmyne

2
G
d=10 xopenb 4 creneny ( — ), (6)
IesibTa H
roe G - PacUeTHEIT pacxon BOOH B Tpybomnposome, T/ u;
IOenvrTa H- Hanop, racmMment mpoccenbHOM auadparmolt, M.

MuHUManbHbI gnameTp OTBEPCTUA OPOCCENbHOM AnadparmMbl 4OSMKEH NPUHMMATBLCA paBHbIM 3 MM.

lMpn HeobxoauMmocTu crnegyeT ycTaHaBnvBaTb MOCMeAOBaTenbHO ABe AuadparMbl COOTBETCTBEHHO C
GonbWwMK gnaMmeTpamMun OTBEPCTUN; MPU 3TOM paccTosHUE Mexay guadparmamm AOSMKHO NPYHUMATBCS He MeHee
10 D_y TpybonpoBoga (D_y - ycrnoBHbIV AnameTp Tpybonposoga, Mm).

4.18 [uameTp ropnoBuHbIl 3rieBaTopa d_r, MM, crneayeT onpefensitb no dopmyrne

2 2
G Qd+u)
do (7
d =85 xopeHb 4 crenenu ( ),
T H
o

roe G - paC‘:Ie‘I‘HbHZ pacxon BOIbBL Ha OTOIlJIeHnEe nus3 TEIJIOBOV CeTH, T/ u,



do onpemnesngeMent o dbopwmysie (2)

u - KO3bOMUMEHT cMemeHus, onpenesgeMuli no dopwyse (3)
H - oTepy Hamopa B CHUCTeMe OTOIJICGHUA I[IOCJE 3JIeBaTopa MNpU pPacdeTHOM
o pacxome BOXEL, M.

lMpn BbIOOpe aneBaTtopa cregyeT MpUMHUMAaTb CTaHAApPTHBIM 3neBaTop C ONWXKaWWMM MeHbLUUM
OnameTpoM roprioBUHbI.

4.19 MunHumaneHO Heobxoaumbin Hanop H, M, nepen aneBaTtopoM ANs NPeoAoNneHus rmapaBnnuyeckoro
COMpOTUBMEHUSA 3neBaTtopa U MNPUCOEANHEHHOM K HeMy CUCTeMbl oTonneHust (6e3 yuyeTa ruapaBnu4eckoro
conpoTuBneHus Tpybonposoaos, obopyaoBaHus, NpubopoB U apmaTtypbl 4O MecTa NpUCcoeanHeHUs aneBaTopa)
JonyckaeTtca onpefensTb No npubnukeHHon opmyne

2

H=1,4H (1 +u). (8)
(e}

4.20 OnameTp conna aneeatopa d_c , MM, crieayeT onpeaensTs No gopmyrne

2
G
do
d =9,6 xopenb 4 crenenm ( —). 9)
Cc H
1
rneH - namop nepen saesaTopow, ompenesndeMuli [0  Nbe30MeTPUUECKOMY

1 rpaduxky, M.

OnameTp conna cregyeTt onpefenaTb € TOYHOCTbIO A0 AECATLIX Aoner MunnumeTpa C OKpyrneHvem B
MEHBbLUYIO CTOPOHY M NpuHMMaTb He MeHee 3 MM. Ecnu Hanmop H_1, npesblwaeT Hanop H, onpedeneHHbIn no
dopmyne (8), B oBa pasa u bonee, a Takke B cnyvae korga guameTp conna, onpegeneHHbin no dopmyne (9),
nony4yaetcss MeHee 3 MM, M3ObITOK Hanopa crnefyeT racuTb PerynvpylwmMm KrnanaHoM Wnu OpocCenbHOW
Onadgparmon, yctaHaBnuMBaemMbiMn nepeg anesatopomM. [uameTp oTBepcTUa auadparMbl JOMMKEH onpeaensaTbes
no dopmyne (6).

4.21 Tllepen aneBaTopoM Ha nojatollem TpybonpoBOoAe peKkoMeHAyeTcs npeaycmatpvBaTb MPsMYtO
BCTaBKy AnunHou 0,25 M Ha dhnaHuax.

OnameTp BCTaBkM criefyeT NpuUHUMaTh paBHbIM AnameTpy Tpybonposoaa.

Baku u rpsA3eBUKU

4.22 Bakn-akkymynsiTopbl Ans CUCTEM ropsivero BoaocHabxeHus y notpebutenen cnegyeT NpoekTMpoBaTh
B cooTBeTcTBUM co CHMIT 2.04.01-85.

Baku-akkymynaTopbl, ycTaHaBnuBaemble B LTI Xunblx parioHOB, [OOMXHbI pacCUMTbIBaTbLCA Ha
BblpaBHMBaHWE CYTOYHOrO rpadmka pacxoja BoAbl 3a CYTKM Haubonblwero BogonotpebneHus. [Mpu atom
BMECTUMOCTb  GaKoB-aKKyMyrnsaTOpOB  peKOMeHAyeTCd  MpuMHMMaTb  UCXoAd M3 YCrnoBMK — pacyeTa
Npov3BOAUTENBHOCTM BoAONOAOrpeBaTeNen no cpeaHemMy NOTOKy TENMOThbl Ha ropsiyee BOAOCHabXeHMe.

BmecTnmocTb ©aKkoB-akkymMynaTopoB, yCTaHaBNMBAEMbIX Ha MPOMBILMEHHBIX U CENbCKOXO3ANCTBEHHbIX
NpeanpuaTUSAX, OOIDKHA NPUHMMATLCS B COOTBETCTBUM ¢ TpeboBaHmamu CHulM 2.04.01-85.

Bbaku-akkymynaTopbl, paboTtarowme nog AaereHnem Bbiwe 0,07 MMa, [omkHbl COOTBETCTBOBATb
TpeboBaHusm "lMpaBun ycTponcTBa M Ge3onacHoW 3KcnnyaTauun cocydoB, paboTtawwumx nog AasreHuem”
["ocropTexHagsopa.

4.23 B 3akpbITbix cucteMax cbopa, oxnaxgeHus n Bo3BpaTta KOHAeHcaTa AOMXKHbl MPUHMMAaTbes Bakw,
KOHCTPYKLMSI KOTOPbIX paccuntaHa Ha paboyee aaesneHue ot 0,015 go 0,3 Mla, a B OTKpPbITLIX CMCTEMAX - Ha
aTMocdepHoe gasneHue (nog Hanmse).

4.24 Pabouyo BMECTUMOCTb U YMcno cbopHbix BakoB KOoHAeHcaTa cnefyeT NpMHMMaTb B COOTBETCTBUM C
TpeboBaHusamu pasg. 3 CHull 2.04.07-86*.

4.25 KoHpgeHcaTHble 6akun OOmkHbl 6bITb LMNMHAPUYECKON hOpMbI.

lMpumeHeHne npsaMoyronbHbiXx 6GakoB [OMycKaeTcs TONMbKO Ans OTCTOA KOHAeHcaTta npu  YCroBWM
HEBO3MOXHOCTU NosiBNeHns B 6ake n3bbITOYHOro gaBneHus.

4.26 [Huwa KoHOeHcaTHbIX 0akoB, Kak MpaBuIio, AOMMKHbI MpuMHUMaTbCa cdepudeckorn opMbl.
[onyckaeTcsa NpMMeEHeHWEe OHWLL 3IINUNTUYECKON U KOHUYeCcKon hopM, NMpy 3TOM HEOTOOPTOBaHHbIE KOHMYECKNE
OHVLLA OOMMKHbI MMETb O6LLMIA LieHTpanbHbIA yron He 6onee 45°



4.27 B KoHOeHcaTHbIX 0akax AO/mKeH NpegycMaTpuBaThCs JOK AuamMeTpoM B CBETY He meHee 0,6 M.

4.28 KoHpgeHcaTHble 6aku OOMmMKHbI ObiTb 060pPYyAOBaHbl MOCTOAHHBIMW FIECTHULAMMW CHapyXu, a npwu
BbicoTe Gaka 6onee 1,5 M - Takke n BHYTpuU BGaka.

4.29 KoHpeHcaTHble Gaku [oSkHbl ObiTb 0OOpyAOBaHbLI: yKasaTensiMM YpPOBHS, NpefoXpaHUTENbHbIMU
YCTPONCTBaMM OT MOBbLILEHHOIO AABMEHUS W, MPU HEOOXOOUMOCTH, LWITYLLEpaMn C KpaHamu U XOmNoguSbHUKaMM
ans otbopa npob.

B kauyecTBe npegoxpaHUTESNbHbIX YCTPOMCTB B Oakax [OOMKHbI, Kak MpaBuriio, NPUMEHATLCS
npegoxpaHuTenbHble KranaHbl; rMapo3aTBopbl PEKOMeHOYETCS NMPUMEHATb Npu paboyem gaBneHun B Gake He
6onee 15 kla.

Ons 6akos, paboTalolwmx nog HanuB, NPeAoXpaHUTENbHbIE YCTPOWCTBA He NpegycmaTtpuBatoTcs; aTn 6aku
OOJDKHbI OblTb 00OpPYAOBaHbI LWITYLLEPOM Ana coobuweHus ¢ atmocdeponn 6e3 ycTaHOBKM Ha HEM 3amnopHOM
apmaTypbl; YCMOBHbIE MPOXO4bl 3TWX LUTYLLEPOB creayeTt npuHMMaTh no 1abn. 1.

4.30 MNopgeop KoHAeHcaTa B 6aku JOmMKeH NpeaycmMaTpmBaTbCs HUKE HDKHErO YPOBHS KOHAEHcaTa.

4.31 Pa3HOCTb OTMETOK MeXAy HWKHMM YpOBHEM KOoHAeHcaTa B Gake M OCbl0 HacOCOB ANl nepekayku
KoHOeHcaTa K3 Oaka pomkHa ObiTb [ocTaTodHol, 4ToObl obecneymMBanocb HEBCKMMaHWe KOoHAaeHcaTta BO
BcacblBatoLeM naTpybke Hacoca, Ho He meHee 0,5 m.

4.32 HapyxHasi 1 BHYTPEHHSSI NMOBEPXHOCTU KOHAEHCATHbIX 6akoB OOIMKHbI MMETb AHTUKOPPO3UOHHOE
NoKpbITHE.

4.33 Npwn ycTaHoBKe paclwmpuTenbHbix 6akoB ux obbvem V_6, M3, cneayeT onpeaenstb no opmMyne

V =05v %Gk, (20)
o
roe V- yIeJNbHEN obbeM Hapa B 3aBMCHMOCTM OT mHabBJieHMsa B Oake, M3/ kI
X - MaCCOBOE IapocolmepXxaHue KOHIeHCAaTa B IOJSX €IOUHUIIH, onpenejyseMoe

no dopmyse
x= — (11)

YIOeJbHOE TemocoIepXaHre KOHAEHCAaTa COOTBETCTBEHHO npu

IaBJIEHUM Tapa [nepel KOHIEHCATOOTBOIUMKOM M B PaCIMPUTEIIbLHOM

Gake ( 2HTANBOMA BOIE HA JIMHUM HacChmeHud), kIx/ KT,

r - yIOeJsbHasa CKpHTAasg TenjoTa Napoobpas3oBaHMa 0PV OABJIEHUNM B

2 pacumupuTesnbHOoM Oake, xIx/ KT

G - pacyeTHHIT pacxol KoHIeHcaTa, T/ u;

k - KO2OOULUMEHT, YUUTHBAKIMIA HaJMUMe MIPOJIETHOTO [1apa, KOTOPHIM
monyckaercs npuHmMMaTh pasHemM 1,02 - 1,05.

[
N

Tabnuua 1

[ I I I I I I I I I I I
BMeCTUMOCTE | 1 | 2; 3 | 5 | 10 |15;20 | 25 |40;50 | 60 | 75 |10Q
125|150;200 |

KOHIEHCATHHX | | | | | | | | | | |

Gaxos, M3 | | | | | | | | | | |

|YCHOBHHﬁ nmameTp| 50 | 70 | 80 | 100 |125 |150 |200 |250 |300 | 350 |
400 |

mTyLnepa, MM | | | | | | | | | | |

E—



4.34 PacwwuputenbHble 06akym [OIMKHbI ObITb  LMIMHAPUMYECKOW ¢hopMbl; AnA 6GakoB C BHYTPEHHUM
anameTpom kopnyca Ao 500 MM OOMmMKHbI MPUHUMATLCS MIOCKME MPUBAPHbIE UMM ANNUATUYECKUE AHWLWA, a npw
anameTpe 6onee 500 MM - aNnIMNTUYECKME.

4.35 PacwmputenbHble 6aku OmkHbl ObiTe 000pYAOBaHbI NpeaoXpaHUTENbHBIMW KnanaHamu.

4.36 Npsa3eBUKM B TEMMOBLIX NYHKTaxX cneayeTt npeaycMaTpuBath:

Ha nojatollem TpybonpoBoae npu BBOAE B TEMNMOBOW MYHKT HEMOCPEACTBEHHO MOCMe NepBOn 3anopHoOu
apmartypebl;

Ha obpaTHoM TpybonpoBode nepes perynupylowmMMmn ycTponcTBammn, Hacocamu, npubopamu yyeta
pacxofa BoAbl U TENMOBbLIX NOTOKOB - He 6onee ogHOro.

4.37 lMepen MexaHU4YeCcKUMU BOAOCYHETYMKaMM M NnacTMHYaTbiMW BOZoMNodorpeBaTensmy no xogy Bogbl
crnepgyeT yCTaHaBnuBaTb ceTyaTtble peppoMarHUTHble OUNbTPbI.

TpybonpoBoabl n apmMaTtypa

4.38 TpybonpoBoabl B npefenax TennoBbiX MYHKTOB AOSMKHbI NpeaycMaTpuBaTbCs M3 CTanbHbIX TPyO B
cooTBeTCcTBMM ¢ TpebosaHnamn CHull 2.04.07-86* nCHwull 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHsieTcss aenctBue “lMpaBun  ycTponctBa M OesonacHon
akcnnyaTaumm TpybonpoBogoB napa M ropsden Bogbl' [ocroptexHags3opa, OOMKHbl yAOBMETBOPSATb Takke
TpeboBaHuam aTux Mpasun.

Cm. [lpasuna ycmpolcmea u 6e3onacHol akcriiyamayuu mpy6ornpogodoe napa U 2opsyel 800bl,
ymeepxdeHHbIe nocmaHosneHuem ['oczcopmexHadzopa P® om 11 uroHsi 2003 e. N 90

TpyObl, pekoMeHAyeMble NS MPUMEHEHUS, NpMBeaeHbl B npu. 11,

Kpome ToOro, ansi cetem ropsiiero BOAOCHAOXEHUS B 3aKpbITbIX CUCTEMax TennocHabxeHus cregyet
NPUMEHSITb OLUUHKOBaHHbIe Tpydbl no NTOCT 3262, TY 14-3-482, TY 14-3-1428 v gpyrne ¢ TOMWMHOW LIMHKOBOIO
NOKpbITUS He MeHee 30 MKM MMM 3ManuMpoBaHHble, a TaKKe HemeTannuueckue TpyObl, yooBneTBoOpstoLLne
CcaHUTapHbIM TPeOOBaHUAM.

[Ona ceTen ropsdero BOAOCHAGXEHWUS OTKPLITbIX CUCTEM TennocHabXeHus [onyckaeTcs MNPUMEHSATb
HEOLIMHKOBaHHbIE TPYObI.

4.39 PacnonoxeHue n KpenrneHne TpyoonpoBOAOB BHYTPM TEMMOBOIO NMyHKTA HE OOJDKHbI NPENSITCTBOBATb
cBOOOQHOMY NEpPEMELLEHUNIO SKCNITyaTaLMOHHOMO NepcoHana u NogbeMHO-TPAHCMNOPTHLIX YCTPONCTB.

4.40 [Ona TpybonpoBOAOB YCMOBHbIM AnameTpom 25 MM M ©oree B TEMMOBbIX MYHKTAX pekoMeHayeTcs
NPUMEHSTb u3genus u getanu TpybonpoBogoB, OMOpbl M MOABECKM TpybOMpoBOAOB, a Takke Oaku
paclMpuTeNnbHblE U KOHOEHCaTHble MO pabounm yepTexam, pas3paboTaHHbIM OHEProMOHTAXMPOEKTOM Afs
TENNOBbIX CETEN C NapaMeTpaMu TENITOHOCUTENS:

P<=25 MIla, t <= 200° C- 1Js BOIHL,
y

P<=4,0 Mlla, t <= 425° C- nng napa.
y

lNepeyeHb BbIMYCKOB TMMOBOW AOKYMEHTaUMW Ha KOHCTPYKUWUWU, U3OENUA WU Y3Mbl 30aHUN U COOPY>KEHUN
cepum 45.903-13 "M3genus n getanu TpybonpoBOAOB TEMNOBLIX ceTel. Paboune vyepTexu” npmeegeH B npui. 12.

4.41 [na koMneHcauuu TenmnoBbIX YANMHEHW TpybonpoBOAOB B TEMMOBbIX MYyHKTax peKkoMeHayeTcs
MCNonb30BaTh Yribl MOBOPOTOB TpybonpoBoaoB (CaMoKOoMMNeHcauUus). YCTaHoBKy Ha Tpybonposogax [1-06pasHbix,
NNH30BbLIX, CUINb(OHHbLIX, CanbHWKOBLIX KOMMEHCATOPOB crneayeT npegycMatpuBatb MpUM  HEBO3MOXHOCTU
KOMMeHcauny TENMOBbIX YANMHEHUI 3a CHET CaMOKOMMeHcaLnn.

4.42 3anopHas apmatypa npegycMmaTpuBaeTcs:

Ha Bcex nojarLmx u obpaTHbix TpybonpoBoaax TEnsoBbiX CETEN Ha BBOAE M BblBOAE WX U3 TEMNMNOBbIX
MyHKTOB:

Ha BcacbIBaloLEeM U HarHeTaTeNbHOM NaTpybKax KaXgoro Hacoca;

Ha NoABOASALLMX M OTBOAALLMX TPYDOONPOBOAaX Kaxdoro BogonogorpesaTens.

B ocTanbHbIX cnydasx HeobxoAMMOCTb YCTaAHOBKM 3aroOpHOW apMaTypbl onpegensieTcs npoektom. [pu
3TOM 4MCMO 3afnopHOW apmaTtypbl Ha TpybonpoBogax [OMKHO ObiTb MMHUMANbBHO HEOoBXoAWMBbIM,
obecneunBaWM HagexHyto M 0OesaBapuiHyto paboTy. YcCTaHOBKa [AOyOnupytoller 3anopHOM apmatypbl
JonyckaeTtcs npym o60cHOBaHWN.

4.43 Ha BBoge TennoBbix cetern B LTI gomkHa npuMeHATbCA CTanbHasg 3anopHasi apMartypa, a Ha
BbiBoAe 13 LITI gonyckaetca npegycmaTpuBaTtbh apmaTypy M3 KOBKOTO UMW BbICOKOMPOYHOrO YyryHa.



3anopHyto apmatypy Ha Beogde B UTI1 ¢ cymmapHOI TENNOBOW Harpy3KOW Ha OTOMIIEHME U BEHTUNSALNIO
0,2 MBT n 6onee pekoMeHAYyeTCA MPUMEHATb CTasbHYH.

B npegenax TennoBbIX MyHKTOB AOMNycKaeTcs npegycMaTpuBaTe apMaTypy M3 KOBKOFO, BbICOKOMPOYHOIO U
Ceporo YyryHa B cooTBeTcTBuM C "lpaBunamm ycTponcTBa n 6e3onacHor akcnnyaTaumm TpybonpoBoAOB napa u
ropsiuen Boabl" NocroptexHaasopa (npun. 13).

Ha cnyckHbiX, MpOOYBOYHbLIX M APEHAXHbIX YCTPOMCTBAX NPUMEHATL apmaTypy U3 Ceporo 4yryHa He
Jonyckaetcs.

Mpu ycTaHOBKE 4YyryHHOW apmaTypbl B TEMJIOBbIX MYyHKTAX AOMMKHA NpedycmatpuBaTtbCs 3aljuta ee oT
HanpsbkeHun n3rmba. B TennoBbIx NYHKTax 4ONycKaeTcs Takke NpUMEHeEHNe apMaTypbl U3 NaTyHu U GPOH3bI.

4.44 TNpuHMMaTb 3arnopHY0 apMaTypy B Ka4ecTBe perynvpyoLlen He 4onycKaeTcs.

4.45 He ponyckaeTcs pasMelleHvMe apMaTypbl, APEHaXHbIX YCTPOWCTB, (naHueBbiX U pe3bOoBbIX
COeOWHEHUN B MecTax MpoKnagku TpybonmpoBOAOB Had [ABEPHbIMM M OKOHHbIMW MpoemMamu, a TakKke Hag
BOpPOTaMMW.

4.46 B nopseMHbIx oTgenbHo crtoawmx LTI gomkHa npegycmatpuBaTbCsa Ha BBOAe TpybonpoBoaoB
TEnmnoBoOW CeTu 3anopHas apMaTtypa C 3M1eKTponp1MBOAOM HE3aBMCMMO OT AnameTpa TpybonpoBoga.

4.47 TlpepgoxpaHuTenbHble YCTPOMCTBA [AOMKHbI OblTb paccyuTaHbl M OTPErynupoBaHbl Tak, 4TOObI
OaBreHve B 3allMLLEHHOM 3NIeMEHTE He NpeBblano pacyeTHoe 6onee Yem Ha 10%, a Npy pacyeTHOM AaBreHUM
no 0,5 MlMa - He Gonee 4yem Ha 0,05 MIlla. PacyeT nponyckHOW CMOCOBHOCTU MpefoXpaHUTeNbHbIX YCTPONCTB
pormkeH npomnssoantbes cornacHo FOCT 24570.

4.48 OTOOp TennoHocuTenst OT naTpybka, Ha KOTOPOM YCTaHOBIEHO NPEAOXPaAHUTENBHOE YCTPOWCTBO, He
Jonyckaetcsl. YCTaHOBKa 3anopHOW apMaTypbl HEMNOCPEeACTBEHHO Yy MpefoXpaHUTESNbHbIX YCTPOWCTB He
AonyckaeTcs.

lMpepooxpaHuTenbHble KhanaHbl OOJDKHbI  MMETb  OTBoAswme TpybonposoAbl, MpegoxpaHsowme
obcnyxuBatoLlMiA nepcoHan OT OXOroB npu cpabartbiBaHMM KnanaHoB. Ty TpybonpoBoAdbl AOMMKHbI ObiTb
3awmueHbl OT 3amMep3aHus 1M 0bopydoBaHbl ApeHaxamMu Afs CrvMBa CKaniuvBalolerocss B HUX KOHOEeHcaTa.
YcTaHOBKa 3anopHbIX OPraHOB Ha HUX He JOoMycKaeTcs.

4.49 [Insi NpOMbIBKN 1 OMOPOXHEHMS CUCTEM NOTPeBNeHnss TENNOThI HAa UX 06paTHbLIX Tpybonposogax Ao
3anopHo apmatypbl (MO XoA4y TEMNOHOCUTENS) NpegycMaTpMBaeTCs YCTaHOBKA LUTYLlepa C 3anopHOW apmaTypoMn.
OvnameTp wTyuepa cneayeTt onpenenstb pacyeTom B 3aBMCMMOCTM OT BMECTUMOCTU U HEOBXOOMMOro BpPEMEHM
OMOPOXXHEHMWST CUCTEM.

4.50 Ha tpyb6onpoBogax criegyeT npegycMaTpuBaTb YCTPONCTBO LUTYLLEPOB C 3arnOpHOWM apMaTypo:

B BbICLUMX TOYKax Bcex TpybonpoBOOOB - YCIOBHLIM OUAMETPOM He MeHee 15 MM Ans Bbinycka Bo3gyxa
(BO3OYLUHUKN);

B HM3LWNX TOYkax TPyOONpoBOOOB BOAbI M KOHOEHCATa, a TakkKe Ha KOMMeKTopax - YCMOBHbIM JUamMeTpoMm
He MeHee 25 MM O5ia cnycka BoApbl (CMYCKHUKK).

4.51 B TennoBbIX MyHKTax He JOMycKaeTcs npegycMaTpuBaTh MYCKOBbIE MEPEMbIYKM MeXAy nogalrwum u
obpaTHbIM TpybonpoBO4aMu TEMIIOBLIX CETEN.

4.52 lNMpegycmaTtpuBate 06BOAHbLIE TPyOONpPOBOAbl AN HACOCOB (KpOMEe MoAKauMBaroLMX), 3r1eBaTopoB,
perynupyloLmnx KnanaHoB, TFpsi3eBMKOB W MNpMOOPOB Ans ydeTa TEMNNOBbIX MOTOKOB M pacxoda BoAbl He
Jonyckaetcs.

4.53 Ha naponpoBofe [OOJPKHbI NpegycMaTpuBaTbCs MyckoBble (MPSIMbIE) UM MOCTOSIHHLIE  (Yepes
KOHAEHCATOOTBOAYMK) APEHaXn B COOTBETCTBMM € TpeboBaHusamu pa3a. 9 CHull 2.04.07-86*.

MyckoBble ApeHaXW OOMKHbI YyCTaHaBNUBATLCS:

nepep 3anopHon apmaTypon Ha BBOAE NaponpoBoa B TEMNOBOW MYHKT;

Ha pacnpegenuTenbHOM KOMTEKTope;

nocrne 3arnopHoOW apMmaTypbl Ha OTBETBIEHWSIX MapOnpPOBOAOB MPW YKIMOHE OTBETBIIEHWS B CTOPOHY
3anopHor apMatypbl (B HMKHMX TOYKax NaponpoBoAa).

[MocTosAHHbIE ApEeHaXW OOIMKHbI YCTaHaBMMBATLCS B HVXXKHUX TOYKax NaponpoBoAa.

4.54 Tpy NpoekTUpoBaHUM cnuctem cbopa KoHAeHcaTa HeobXxoOUMO y4MTbIBaTb BO3MOXHOCTb NonagaHus
B 3TM CMCTEMbI NPOJIETHOrO Napa B konm4yecTtBe 2 - 5% o6bema Bo3BpaLLaemMoro KoHaeHcaTa.

4.55 YcTponcTBa Anst 0TBoAa KOHAEeHcaTa M3 NapoBoAsSHbIX Bogonogorpeeartenen (KoH4eHCaTOOTBOAYMKM
unu perynaTopbl nepenuea - no n. 4.6) M naponpoBoAoB (KOHOAEHCATOOTBOAYMKM - MO N. 4.53) [OOMmKHbI
pasMellaTtbCcsl HWkKe Todek oTbopa koHAeHcaTa U COeAUHATHCA C HUMMW BEPTUKANbHBIMU U FOPU30OHTanbHbIMU
TpybonpoBoAamu ¢ YKIoHOM He MeHee 0,1 B CTOPOHY YCTPONCTBA 4518 0OTOopa KoHAeHcaTa.

4.56 Perynatopbl nepenuBa W KOHOEHCATOOTBOOHYMKM [OOMKHbI MMeTb 00BoAHble Tpybonposoap,
obecneumnBatoLLe BO3MOXHOCTb cOpoca KoHAeHcaTa NOMMMO 3TUX YCTPONCTB.

B cnydyasx korga vmeeTca npoTuBoAdaBneHve B TpybonpoBogax and cbopa koHAeHcaTa, AOKHa
npegycmaTpuBaTbCsl yCTaHOBKA OOpaTHOrO KnamaHa Ha KoHAaeHcaTonpoBoge nocrne obsogHoro TtpybonpoBsoaa.
OO6paTHbin  krManaH [dofmkeH OblTb YCTaHOBMEH Ha 0O0BOOHOM TpybonpoBOAe, €CnM B KOHCTPYKLMM
KOHOEeHcaTooTBOAYMKA MPegyCMOTPEeH 06paTHbIV KranaH.



4.57 lMNMpwn BbIGOPE KOHOEHCATOOTBOAYMKOB CeayeT NpuHNMaTh:

pacxof KoHAeHcaTta nocne napoBoAsHbIX BoAoMNoAorpesartenen - paBHbIM MakcumMarbHOMY pacxody napa
C KoappuumentoM 1,2, a Ona  AOpeHaxa MaponpoBOAOB - pPaBHbIM  MaKCUMMarbHOMY  KOMUYecTBY
KOHOEHCUpPYIoLWEerocs napa Ha ApeHnpyemMomM yqacTke naponposoga ¢ KodPULUMEHTOM 2;

JaBneHve B TpybonpoBoae nepen koHaeHcatooTBoauuMkom P_1, Mla, - paBHbiM 0,95 gaBneHus napa
nepepn sogornogorpesartenemM UnNn pasHbIM AaBreHUo Napa B TOYKE ApeHaxa naponpoBoaa;

JaBneHue B Tpybonposoae nocrne koHaeHcaTooTsoguuka P_2, Mna, - onpegensercsa no opmyne

P =aP, (12)
2 1
roe a- KOS@@MHM@HT, quTbIBaEOU.IMﬁ IIOTEPK IOaBJIEHMA B KOHIOEHCaATOOTBOOUMKE 12

IIpM OTCYyTCTBMM IHOAaHHEIX HpMHI/[MaeMBHZ PaBHEIM 0,6

Mpn cBobogHOM cnmBe KOHAEHCaTa AaBrieHue Ha Bbixoae u3 Tpybonposoda P_2 npuHumaeTcs paBHbIM
0,01 MIMa, a npu cnuee B OTKPbIThIN Bak - paBHbIM 0,02 Mna.

4.58 ObpaTHble KnanaHbl, KpoOMe Cry4vaeB, ykasaHHbIX B . 3.5 u 4.56, npegycmaTpuBaroTCS:

a) Ha UMPKYNsSUMOHHOM TpybGonpoBOAe CUCTEMbI FOpsivYero BOAOCHabXeHns nepen NnpucoeanHeHneM ero K
obpaTHomMy TpybonpoBoay TEMNOBbIX CeTeN B OTKPbITbIX CUCTEMAX TEMNOCHAOXEHNs Unn K Bogonogorpesartensm
B 3aKpbITbIX CUCTEMAX TennocHabxeHus;

0) Ha TpybonpoBOAe XONO4HOW BOAbl Nepes BOAOMOAOrpeBaTesnsiMm CUCTEMbI ropsiyero Bo4oCHabXeHus
3a Bogomepamu no xody BoApl;

B) Ha OTBETBNEHMM OT obpaTHOro TpybompoBOoAda TENnoBOM CeTU Mepeq perynartopoM CMeLlleHus B
OTKPbITON CMCTEME TEMNIOCHADXEHUS;

r) Ha TpybGonpoBoae NepemMbiHku MeXaAy NoJarLLmMM 1 obpaTHbIM TpybonpoBogaMun CUCTEM OTOMNMNEHNUS UMK
BEHTUMALMM MPU YCTAHOBKE CMECUTESNbHbIX WU KOPPEKTMPYIOLUMX HACOCOB Ha nojawwem unu obpaTHoM
TpybonpoBoae 3TUX CUCTEM,;

[) Ha HarHeTaTenbHOM naTpybke KaXK4oro Hacoca A0 3aABWXKKM Mpu yCTaHOBKe Bonee ogHOro Hacoca;

€) Ha obBoHOM TpybonpoBoae y NoakaunmBaroLLMx HacoCOoB;

) Ha NOANUTOYHOM TPYBONPOBOAE CUCTEMbI OTOMNMEHUSA NPU OTCYTCTBMM HA HEM Hacoca.

He cnegyetr npegycmatpuBaTb oOOpaTHble  Knanadbl, Aybnvpylowme  obpaTHble  KnanaHbl,
yCTaHaBnvMBaemble 3a Hacocamu.

4.59 [nameTp Tpyb rugposaTteopa, MM, criegyeT onpegensaTtb Npu ycnosum cBobogHOro crnmBa KoHAeHcaTa
no cpopmyne

d=25 xB. kopensb G, (13)

roe G- pacuerTHHl pacxoll KoHAeHcara, T/ 4.
BbicoTa 3alunTHOro ctonba KOHOeHCaTa B rnmgpo3arBope AoJnkKHa NpuHMMaTbCA B 3aBUCUMOCTU OT
AaBneHnAa B KOHOEHCATHOM 6a|<e, Boaonogorpesartene unn paclumpmutTesibHOM 6ake no tabn. 2.

Tabnuua 2
IaByienue, MIlla BricoTa cTonba KOHIEeHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 55

4.60 lNnowage nonepevyHoro cevyeHns Kopryca pacnpefenureribHOro Konnekropa npuHNMaeTca He MeHee
CyMMbl MroLwazen nonepeyvHblX CeyYeHu OTBOAsALMX TpybonpoBoaoB, a COOPHOro Kommekropa - nnowanen
ceyeHu noaBoasALLMX TpybonpoBoaoB.

4.61 [1ns konnekTopoB anameTpoM 6onee 500 MM NpMMeEHEHMEe NNOCKUX HaKNaaHbIX NPUBapPHbIX 3armyLuek
He JgonyckaeTcd, AOMKHbI MPUMEHATLCS 3arnyLLUKn Nockne npuBapHbie ¢ pebpamu unu annunTnyeckue.

4.62 HnxHsa Bpeska 0TBOASALLUX M NOABOAALLMX TPYOONPOBOAOB B KOMNMEKTOP HE peKOMeHAyeTCs.

Bpes3ku nogsogsilero TpybonpoBoaa pacnpedenuTenbHOro Kommektopa u oTeofsilero Tpybonposoaa
cOopHoro KonnekTopa criegyeT npegycMaTpuBaTb OKOMO HEMOABWUXHOWM OMOpbI.

4.63 Konnektop yctaHaBsnmBaeTca ¢ yknoHom 0,002 B CTOPOHY CMYCKHOro LWITyLiepa.



4.64 lMpepoxpaHuTenbHble KranaHbl Ha Konrnekropax creayeT npegycMaTpuBaTb B COOTBETCTBUWN C
TpeboBaHusimn "TlpaBun ycTpoinctBa M 0esonacHOW 3KcnnyaTtauuMmM COCyAoB, paboTarwlwmx MNog AaBreHuem"
[ocropTexHagsopa npu YCrOBHOM Mpoxode KonnektopoB 6onee 150 mm m B cooTtBeTcTBUM ¢ "lpaBunamu
GesonacHon akcnnyaTauuu TpybonpoBOAOB napa v ropsyven BoAbl" [ocropTexHagsopa npy YCrOBHOM Mnpoxofe
150 MM 1 MeHee.

TennoBas nsonsauus

465 [Ons TpybonpoBogoB, apmartypbl, 000pyaoBaHMS U NIAHUEBbIX COEOUHEHUA  OOJPKHA
npegycMmaTpuBaTbCs TEMNOBasi u3onauud, obecneynBaroLLas TeMnepatypy Ha NOBEPXHOCTU TEMNOU3ONALNOHHOW
KOHCTPYKLMMK, pacnonoxeHHon B pabouyen unm obcnyxmBaemMon 30HE MNOMELLEeHUsl, AN TennoHocuTenen ¢
TemnepaTypon Bbeiwe 100°C - He 6onee 45°C, a ¢ TemnepaTypon Huxe 100°C - He 6Gonee 35°C (npu TemnepaType
Bo3ayxa nometlleHus 25°C).

Mpn npoekTMpoBaHUK TENNOBOW nsonaunm obopyaoBaHusa U TpyboNpoBOAOB TEMMOBbLIX MYHKTOB AOMKHbI
BbINONHATLCA TpeboBaHua CHul 2.04.14-88 "Tennosas usonauua obopynoBaHus 1 TpybonpoBoaoB", a Takke
TpeboBaHus K TEMMOBON U30NALNN, coaepXKallnecs B ApYrux AeNCTBYIOLLNX HOPMATUBHbIX JOKYMEHTaX.

4.66 Matepuanbl 1 usgenus ansg Tennou3onsAuMOHHBIX KOHCTPYKUMA TpybonpoBOAOB, apmaTtypbl U
06opyaoBaHUS TEMMOBbIX MYHKTOB, BCTPOEHHbIX B XUIble U OOLeCTBEHHble 30aHus, AOMMKHbI MPUHMMATBCA
Heroptoyune. B kauectBe yHUHOULMPOBAHHBIX MOTYT NPUMEHATBECS TEMNMOM30NALUMOHHbBIE KOHCTPYKUUM MO “"TUNoBbIM
MPOEKTHBIM pPEeLLEeHNsIM MO NMPUMEHEHWIO TENOU30NALNOHHBIX KOHCTPYKLMI Anst TpybonpoBoaoB n obopynoBaHus
TENnoBbIX anekTpocTaHumn” (npun. 14).

[o Havyana BbINONHEHUS NMPOEKTHOW AOKYMEHTaLMM NO TENNOBOW U30MALMU ANs KOHKPETHOro obbekTa no
OCHOBHOMY BapuWaHTy TUMNOBbLIX TEMNMOU3ONALUNOHHBIX KOHCTPYKLMIA pPEeKOMEeHOYyeTCs CcornacoBaTb MNOCTaBKY
NPUMEHSIEMbIX MaTepuanoB C OpraHu3aLunen, BbINOMHSLWEN TENNOU30NALMOHHbIE PaboThI.

4.67 TonwmHa OCHOBHOrO TEMMOU3OMALUMOHHOIO Cros Ang apmaTtypbl U (pnaHueBbiX COeANHEHMUN
NPUHMMAETCA pPaBHOW TOMLWMHE OCHOBHOMO TENnoM30MAUUOHHOrO cnos TpybonpoBoaa, Ha KOTOPOM OHU
YCTaHOBMEHbI.

MpumeHsATb acbecTOUEMEHTHYIO LUTYKaTypKy B KayecTBe MOKPOBHOMO Cros  TEeMnou30MsiLMOHHbIX
KOHCTPYKLMIA C MOCNeayroLLen OKpackon MacnsHOM Kpackow AonycKaeTcsl TONbKO Ans Hebonblwmx o6bemoB paboT.

4.68 B 3aBMCMMOCTU OT Ha3HauyeHus TpybonpoBoga v napaMeTpoB cpefbl MOBEPXHOCTb TpybonpoBoaa
OOMmKHa ObiTb OKpaweHa B COOTBETCTBYIOLIMA LBET M MMETb MapKMpOBOYHbIE HAAMUCU B COOTBETCTBUM C
TpeboBaHusmn "lpaBun ycTponcTBa M 0OesonacHoW akchfyaTtaumm TpybonpoBoOoB Mnapa W ropsiien Boabl”
["ocropTexHagsopa.

Okpacka, ycrnoBHble 0603Ha4eHus1, pasmepbl OYKB U pacnonoXxeHne Haanucen AOMKHbI COOTBETCTBOBATb
FOCT 14202. MNMnactuH4aTble TENNOOBMEHHMKN cneayeT okpallmBaTh TEMOCTONKON amManbto.

5. BogponoarotoBka

5.1 [Ona 3awutbl OT KOppO3uMM U  HakuneobpasoBaHus TpybonpoBogoB U obopyaoBaHus
LEeHTPanM3oBaHHbIX CUCTEM TFOpPSYEro BOAOCHAOXEHWS, MPUCOEOUHSIEMbIX K TEMMOBbIM CETAM MO 3aKpbITOW
cucteme TenrnocHabxeHust (Yepe3 BogonogorpeBartenu), B TENMOBbLIX MyHKTax npedycMaTpyMBaeTcs npu
HeobxoaumocTu 06paboTka BoAbI.

3awmTy TpybOMpoOBOAOB ropsiyero BoAOCHabGXeHWs OT BHYTPEHHEW KOoppo3wu crnepyeT OCYLLeCTBNATb
Takke MyTEM UCMOSb30BaHNA TPyO C 3aMUTHLIMU NOKPbLITUSMU, NPEUMYLLLECTBEHHO 3ManMpoOBaHHbLIMK, KOTOPLIE
obecneunBaldT Ccamyl0 BbICOKYO 3PPEKTUBHOCTb. OUUHKOBaHHbIE TPYObl [OMKHbI NPUMEHATbCs Bonee
OrPaHMYEHHO, B 3aBNCMMOCTM OT KOPPO3MOHHBIX NMOoKa3aTenen BOOONPOBOAHON HArpeTon BoAbl UMM B COMETaHUN C
NPOTUBOKOPPO3MOHHON 00paboTkon B TenmoBbIX MyHKTax. BHyTpeHHOO pasBogky TpybG cucTeMm ropsdero
BOOOCHabXeHMs OT CTOSIKOB K MNOTpebutensM pekoMeHAyeTCsl OCYLIEeCTBNATb TepMOCTOMKMMKU Tpybammn u3
NONMMEpPHbIX MaTepuaros.

5.2 Ob6paboTky Bogbl cregyeT npegycMaTpuBaTb B 3aBUCUMOCTWM OT KayecTBa BOAbl, MOAaBaeMon w3
ceTel XO3SAWCTBEHHO-MMTBEBOrO BOAOMNpPOBOAa, MaTepuana Tpyd u obopydoBaHWss CUCTEM ropsyero
BOL,OCHAOXeEHMS, MPUHSITLIX B MPOEKTE, a Takke pe3ynbTaToB TEXHUKO-3KOHOMUYECKMX 0BOCHOBAHIA.

5.3 KauyectBO BOAbl, MOCTynawwWen B CUCTEMY TOpPsSHEro BOOOCHAOGXEHUS, OOJMPKHO YOOBMNETBOPATb
TpeboBaHusam FOCT 2874.

MpoTNBOKOPPO3MOHHAA M MPOTMBOHaKMMNHas obpaboTka BoAbl, NoJaBaeMoln NoTpebutensam, He AOMmKHa
yxygLwaTb ee ka4ecTBo, ykasaHHoe B [OCT 2874.



5.4 PeareHTbl 1 MaTepuarnsl, TpuMeHsieMble AN 06paboTkn BOAbI, UMELLME HEMOCPEOCTBEHHbIA KOHTaKT
C BOJOW, NMOCTYyNalLen B CUCTEMY ropsiyero BOAOCHabXeHWs, OOIMKHbI ObiTb paspelueHbl MuH3gpaBom Poccum
ANl UICNONBb30BaHUS B MPaKTMKE XO3ANCTBEHHO-MMTBEBOrO BOAOCHabXeHMS.

5.5 Cnocob obpaboTku BoAbI cneayeT BolOMpaTh B COOTBETCTBMM € npus. 15.

Mpu ncxogHom BoAe € NONOXUTENbHLIM MHAEKCOM HacbILeHWs1, KapbOoHATHOWM XXeCTKOCTbIo He Bonee 4 mr-
3KB/M, CyMMapHbIM cofiep>kaHuem xnopuaos n cynbgaTtoB He 6onee 50 mr/n, copgepxaHvem xenesa He 6onee 0,3
Mr/n 06paboTky BoAbl B TEMMOBbLIX MYHKTax npegycMaTpuBaTh He TpebyeTcs.

5.6 O6paboTky BoAbl B COOTBETCTBUM C TpeboBaHUsiMu Npun. 15 cnegyeT, kak npaBuno, npegycMaTpusaTh
B UTM. B WUTI pgonyckaeTcs npuMeHeHWe MarHUTHOW, CUMMKaATHOW W ynbTpa3BykoBon o06paboTkM BoAbl.
O6paboTky BOAbI crnegyeT npegycmatpuMBaTh Ans 3aWuTbl  TPyOOK  BOAOMOZOrpeBaTernen  ropsiyero
BOAOCHabXeHMs OT kapOoHaTHOro Hakuneobpas3oBaHWs MyTeM MPUMEHEHUS MarHWTHOW WU yrnbTpa3ByKOBOW
0obpaboTku.

5.7 ObGe3xenesuBaHne BOAbl OOIDKHO MNpedycMaTpvMBaTbCA B OCBETNMTENbHbIX (unbTpax (cnegyet
MCMNonb30BaTb CTaHAAPTHbIE KATUOHUTHBIE OUNBTPLI, 3arpykaemMble Cynbgoyrnem).

Bopa, noctynatowas B obesxenesmBawwme ounbTpbl, AOMMKHA cogepXatb He meHee 0,6 mr O2 Ha 1 mr
OBYXBanNeHTHOro enesa, coaepxallerocs B Boe.

Mpn oTcytcTBUM B BOAE HEOBXOAMMOrO KOMMYecTBa Kucropoga cnefyeT MNpoBOAUTbL alpauuio BoAbl
nogayen cxatoro Bosgyxa wnu gobasneHuem aTtmMocdepHOro Bo3gyxa C MOMOLLBI dKeKTopa B TpybGonpoBoAa
nepea omnbTPoOM [0 coaepxaHus kucnopoaa He 6onee 0,9 mr O2 Ha 1 Mr ABYXBaneHTHOro Xenesa.

XapakTtepucTukm uUnbTPYOLWEro Cros M TEXHONMOTrMYeckne nokasaTenu OCBETNUTENbHbIX unbTpoB
npueeaeHsbl B npus. 16.

5.8 MarHuTtHyto 06paboTky BOAbI HaANEXWT OCYLWECTBNSATb B 3IEKTPOMAarHWTHbIX annapatax unm B
annapartax ¢ NOCTOSIHHbIMWU MarHUTamu.

5.9 lNpw BbIOOpE 0be3xenesnBawLWmnX PUNbTPOB N MAarHUTHbIX annapaTtoB cregyeT NpuHUMaTh:

NpoOn3BOAUTENBHOCTD - MO MaKCMMaribHOMY YaCOBOMY pacxody BoAbl Ha ropsyee BogoCcHabxeHue, T/y;

KOnn4yecTBo - No TpebyemMor nponsBoamTenbHoCcTn 6e3 pesepsa.

5.10 HanpspkeHHOCTb MarHUTHOrO nonsi B pabo4eM 3a3ope MarHWTHOTO annaparta He JOJKHa NpeBbIaTh
159 x 10(3) A/m.

B cnyyae npuMeHeHWs1 SnEeKTPOMarHWTHLIX annapaTtoB HeOOXOAMMO MpegycMaTpuBaTb KOHTPOMb
HanpPsHKEHHOCTM MarHUTHOTO NOJIA NO CUe Toka.

5.11 Ona peaspaumn BOAbl OOMKHbI MPUHUMAaTLCA Tepmudeckne peaspatopbl no NOCT 16860, kak
npaBuno, CTPYMHbIE BEPTUKASbHbIE.

Ons BakyymMHOM [easpauuu [OOMyCcKkaeTCs WUCMNofb30BaTb [ea’spatopbl CO CTPYWHbIMU TapenbyaTbiMu
KOITOHKaMM NMpu UCxXoOHoOW BoAe ¢ KapboHaTHOW XEeCTKOCTbIO OT 2 A0 4 Mr-3KB/MN UMW C KONOHKaMM C Hacago4HbIMU
Kepammuyeckumm Konbuamu npu BoAge C kapboHaTHOW XEeCTKOCTbI0 OO0 2 Mr-3kB/n, mMpu Bode C KapOoHaTHoW
XKEeCTKOCTbO OT 4 00 7 Mr-3KB/MN AOIMKHBI MCMONb30BaTbCH AeaspaTopbl CO CTPYMHbLIMW TapenbyaTbiMm1 KOJIOHKaMu B
coYeTaHMm C MarHuTHom obpaboTkoM BoabI.

B armocdepHbix OeaspaTopax MpUM WUCXOAHOW BoAe C KapOOHATHOM XECTKOCTbIO A0 2 Mr-3KB/Mn
OOnycKaeTcsl NPUMEHNATL CTPYWHbIE TapesibyYaTble KOMTOHKMU.

5.12 lNpousBoauTensHOCTL Aealpartopa, T/d, NpuHUMaeTcs No cpefHeMy pacxofy BoAbl Ha ropsiyee
BoAoOCHabxeHme. Yncno geaspatopoB AOMKHO 6bITb MUHUMAarbHBIM, 63 pesepsa.

5.13 Pa3smelleHre geaspaLmoOHHbIX KONOHOK BHE MOMELLEHNS Ha OTKPbLITOM BO34yXe He pekoMeHOyeTCs.

5.14 Mpu geaspaumm BoAbl B KayecTBe AealpaunoHHbIX BakoB cnefyeT npegycmatpyBaTbh 6Ge3HanopHble
(oTKkpbITbIE) Bakn-akkymynsitopbl. Ecnn nocnegHne TpebyroTcs B CMCTEME ropsiyero BogOCHabXeHMs!, yCTaHOBKa
AeaspaTopHbIx 6HakoB HE peKkoOMeHayeTCs.

5.15 B TennoBbix NyHKTax C AeaspaToOpHOW YCTaHOBKOW criedyeT npegycmMatpyBaTb BO3MOXHOCTb MO4AYM
BOAbI B CUCTEMY ropsidero BogocHabeHns noMMMo geaaparopa.

5.16 BbICOTY YCTaHOBKWN Aea3paTOpPHOW KOMOHKMN C OTKPbITbIM BaKkoM-akkyMynaTopom crnegyet npuHMMaThb
n3 ycnosusi, obecneymBaloLlero MOCTyNSfieHWe [OeaspuMpoBaHHOM BOAbl CaMOTEKOM Ha KOJIOHKM B Oak npwu
HauBbICLLEM YPOBHe BoAbl B Bake.

5.17 Bopa u3 peaspalMOHHOW KOMOHKM B Gak-akkyMynsaTop MNOAaeTCs B HWXKHIOW 4acTb Gaka noa
MUHMMarnbHbIA  ypOBEHb BoAbl Mo Tpybam c oTBepctusimu. OTBepcTUst pacnonaralTcs BOonb Tpybbl B
rOPM30OHTANbHOM MMOCKOCTW.

5.18 OO6sasatenbHbIMK 3reMeHTaMu  BaKyyMHOro [JeaspaTopa SBMSKTCA OxMaguTens Bbinapa U
rasooTcacbiBalolllee YCTPOWCTBO [ANs OTBOAA HEKOHAEHCUPYIOLWNXCA ras3oB W NOAAEpXaHus Bakyyma B
Aeaapartope.

B kadecTBe rasooTvcacbiBaloLWero ycTponWcTBa crniegyeT npegycMaTpuBaTb BOAOCTPYMHbIE 3XKEKTOpbl C
Hacocamn n Gakom pabouen Bogpbl. [JomyckaeTcss BMeCTO BOAOCTPYWMHBIX 3XKEKTOPOB C HacoCaMu MPUMEHSATb
BaKyyM-HacoChbl.



Yucno HacocoB M IKEKTOPOB crnedyeT npedycMaTpumBaTe HE MeHee [OBYX K KaKaoW Oea’3palyOHHON
KOIOHKE, OOMH M3 KOTOPbIX SBASETCA pe3epBHbIM.

5.19 [1ns1 3aWwuTbl BHYTPEHHEN NOBEPXHOCTUN BAKOB-aKKyMynsATOPOB OT KOPPO3UM N JeadpupoBaHHON BOAbI
B HUX OT aspauuu, Kak npaBuro, criefyeT NpUMEHATb repMeTU3MPYIoLLYI0 XuakocTe Mapku Al-4U. Mpu atom B
KOHCTpykumMn 6aka cnegyet npegycmaTtpuBaTb YCTPOWCTBO, WCKOYalLWee nonagaHue repMeTusmpyloLlen
XWOKOCTUN B CUCTEMY ropsivero BOAOCHabXeHNs.

Jonyckaetca npumMeHaTb KOMOUHaUUIO 3alMTbl 6akoB OT KOPpPO3MM U BOAbI OT aspauuu C MOMOLLbHO
AHTUKOPPO3MOHHbBIX MOKPbITUMA (HanpuMep, Ha OCHOBE LMHKCUMMKaTHOW komnosuuuun “Bapeep IMM"), a Takke
KaTOAHOMW 3alnTbl, METaNNM3aUnOHHbIX NOKPbITUN B COMETaHUU C aHTMa3PaLMOHHbIMU NNaBaloLLMMK LLapukamu,
N3roTOBIEHHbIMU U3 BCMIEHMBAIOLLErOCs NONMMEPHOro MaTepumarna.

lMpun oTcyTCTBUM BakyyMHOW easpaumu 3awuTtbl BoAbl B 6akax oT aspaumm He TpebyeTcs, a BHYTPEHHSS
NoBepPXHOCTb 6akoB AOMmkHa ObiTb 3awiyieHa OT KOppo3uW 3a CYET MPUMMEHEHWs 3alUMTHbIX MOKPbITUA WUnn
KaToaHOW 3aLuThI.

5.20 CvnukatHylo 06paboTKy Bogbl U ee nogllenadyvMBaHme, OCyLeCcTBsieMble COBMECTHO C Aeadspaunen
(cm. mpun.15), cnegyeT npegycmatpuBaTth NyTeM gobaBneHus B MCXOOHYK BOOY pacTBOpa >KWMOKOro HaTpuMeBOro
ctekna, usrotosnsiemoro no FOCT 13078.

CunukaTHbIn MOAYNb XMAKOro HaTPUEBOro cTekna AoMmkeH ObiTh B npeaenax 2,8-3,2, npu 3TOM MeHbLuee
3HavyeHve mMoayns crnegyeT NpUHUMaTh NPU UCXOAHOM BOAE C OTpuLaTernbHbIM UHOEKCOM HacblWweHus, 6ornbLuee -
C MOMNOXWUTENbHbIM MHAEKCOM HacbilweHus. [JonyckaeTcs nNpuUMeHeHWe BbICOKOMOAYNBHOMO XWAKOro CTekna C
cunukaTHeIM mogynem 3,8-4,2 coupmbl "KapTtak'.

MpenensHo gonyctumas koHueHTpaumns (MOK) coeanHennii kpemHma 50 mr/n (B nepecyeTe Ha SiO3(2-). B
YKa3aHHYH BENMUMHY BXOAST HavanbHas KoHueHTpaumsi SiO3(2-) B MCXogHOW BoAe M A03a BBOLAMMOIO XXWOKOro
HaTpMeBOro cTekna.

MoplwenaynBaHne [JonyckaeTcd Takke OCYWEeCTBNATb OPYTMMW  peareHTamu, YOOBEeTBOPSIOLLMMM
TpeboBaHuio M. 5.4 HACTOALLEro ceoga npasusl.

5.21 [o3y XMOKOrO HaTpMeBOro CTekna, BBOAMMOIO Ans cwunukatHom o6paboTkM Bogbl, crnegyet
npuHumaTtb no npwn. 17.

Ona noplwenayvBaHua BoOAbl credyeT npefycMmaTpuBaTb BBEAEHME B WCXOAHYK BOAY XKWOKOro
HaTpMeBOro cTekna B konudectee 2,8 Mr (B nepecyeTe Ha SiO3(2-) Ha 1 mr ceAsbiBaemon yrnekmcnotbl (CO2), HO
He Bblwe 50 Mr/n ¢ y4eTOM HavyanbHoOW KoHUeHTpaummn SiO3(2-) B UICXOOHON BOAE.

5.22 [os3upoBaHne pacTBopa >KUAKOTO HaTPMEBOro CTekna pAns cunukatHou obpaboTkm mu
nojLlenaynvBaHms BOAbl MpefycMaTpuBaeTCs C  MOMOLLbIO  BbITECHUTEMbHOrO Wanbosoro aosaTopa,
ycTaHaBnMBaemoro 6e3 pesepBa. [lonyckaeTcsi MpUMEHEHME aBTOMAaTU3VMPOBAHHBLIX MITYHXEPHbIX HACOCOB-
003aTOpOB.

5.23 MecT0 BBOAA pacTBoOpa XUOKOro HaTPUeBOro CTekna B BOAY criegyeTt npegycMaTtpuBaTth:

npu kapboHaTHOM XECTKOCTU MCXOQHOW BoAdbl A0 4 Mr-ake/nm - B TpybonpoBog XonogHOW BoAgbl OO
BogonogorpesaTens;

npu KapboHaTHOM XXeCTKOCTU Goree 4 Mr-ske/n M HanNU4MM LUPKYNSLMOHHOrO TpybonpoBoga B CUCTEME
LEeHTpann3oBaHHOrO ropsyero BogocHabxeHusa - B TpybonpoBoA HarpeBaemow BOAbl HEMNOCPEACTBEHHO nepes
noacoeguHeHMeM LMPKYNSUMOHHOrO Tpybornposoaa, a npu OTCYTCTBMM LUPKYNSAUWOHHOrO TpybonpoBoda - B
TpybonpoBos ropsiyein BOAbl Nocre BogonoaorpesaTens.

5.24 [Ina TexHOMNornyeckoro KOHTpons kadectBa obpaboTtaHHOM BOAbl HeobxoouMMoO npefycmaTpuBaThb
YCTPOWCTBO LUTYLEPOB C KpaHamMu ycroBHbIM AnameTpom D_y = 15 mm Ha TpybGonpoBoaax obpaboTtaHHON BOAbI.

Ha npo6ooT6opHbIX TpybonpoBogax OOIMKHbI NMPeAyCMaTpMBaTbCS XONOAUIBHUKN OJ1S OXITaXAeHus npod
0o 40°C. B cnyyasix KOHTpONS cogepXaHus B BoAe pacTBOPEHHOro Kicrnopoga u xenesa wtyuep otbopa npoo,
noaBoaswun TpydbonpoBog U 3MEEBUK XONOAWMbHMKA OOIMKHbI NMpedycMaTpuMBaTbCA M3 KOPPO3NOHHO-CTOMKMX
mMaTepuanos.

6. OTonneHne, BeHTUNSALUA, BogonpoBoA U KaHanunsauusa

6.1 lMpu NpoeKkTMpOBaHUWM OTOMMEHUSI, BEHTUNSLMKU, BOAOMPOBOAA M KaHanM3auuMu TennoBbIX MYHKTOB
cnenyeT BbINONHATL TpeboBaHmsa CHulM 2.04.05-91*, CHul1 2.04.01-85, a Takke ykasaHus HacTosLLero pasgena.

6.2 OTonneHve MNOMELLEHUA He MnpeaycMaTpuMBaETCsl, €CNN UMEIOLMECS B HUX TEMNOBbIAENEHUs OT
obopyaoBaHusa 1 TpybonpoBoaoB JOCTATO4YHbI ANt 06orpeBa 3TUX MOMELLEHWUN.

Mpy Heo6X0AMMOCTM YCTPONCTBA CUCTEM OTOMSIEHUSI OTAENBHO CTOSLUMX TENMOBLIX MYHKTOB 3TWU CUCTEMbI
crnefyeT NPUCOEAMHSTL K TpybonmpoBoAaM TEMMOBbIX CETEN Ha BbIXOAE W3 TEMMOBOrO MyHKTa C YCTaHOBKOW
avadparmbl AN raweHus n3bbITOYHOro Hamnopa.

6.3 B TennoBbix NyHKTax AOPKHA NpedycMaTpyBaTbCs MPUTOYHO-BLITSXKHAA BEHTUNSALUS, pacCYMTaHHas
Ha BO34yX000OMEeH, onpeaensieMbii Mo TEMNOBLIAENEHNAM OT TPYOONpoBoA0OB U 060pyLoBaHUS.



TemnepaTtypa Bo3gyxa B paboyen 30He B XOIOAHbIA M MEepexoAHbl nepuoabl roga AoJhkHa ObiTb He
bonee 28°C, B Tennbii nepuog roga - He 6onee 4em Ha 5°C Bblle pacyeTHON TeMnepaTypbl HAPY>KHOro Bo3gyxa
no napameTtpam A.

Mpn pasmelleHun TenmnoBbIX MYHKTOB B XXWMbIX W OOLLECTBEHHbIX 34aHUSIX CreQyeT Npou3BOOUTb
NMPOBEPOYHbIA pacyeT TEMMOMNOCTYMNEHUA M3 NOMELLEHMS TEMNSOBOIO MyHKTA B CMEXHblE C HMM MnomeLlleHus. B
Crny4ae nNpeBbIWEHUS B 3TUX MOMELLEHMAX AONYCTUMOW TemnepaTypbl BO3gyxa criegyeT npegycmatpyBathb
MepOonNpUSTUS NO AOMONMHUTENBHON TEMMON30MALMN OrpaXKaatoLLMX KOHCTPYKLNA CMEXHbIX MOMELLLEHUNA.

6.4 Tpounctky TpybOnNpoBOAOB B TEMMOBLIX MyHKTax WM CUCTEM noOTpebneHus TennoTtbl crnegyet
Npou3BoaUTL BOLOMNPOBOAHON BOAOW UMK CXXaTbIM BO3OYXOM.

6.5 OnopoxHeHne TpybonpoBoAoB U 060pyaoBaHNs TEMSOBLIX MYHKTOB M CUCTEM MOTPEDBeHUs TennoThbl
OOMMKHO OCYLLECTBNSATLCA CaMOTEKOM B KaHanmsauuio C paspbiBOM CTPyM 4Yepe3 BOPOHKY, PaKOBUHY WM
BOOOCOOPHbIN  MpuAMOK. [lpu  HEBO3MOXHOCTM obecneynmTb OMOPOXHEHWE CUCTEM CaMOTEKOM [OJDKEH
npegycMaTpuBaTbCsl PYYHOW HAacoC MM HACOC C 3IEKTPONPMBOAOM.

OnopoxHeHne KoHAeHcaTHbIX ©0akoB npegycmaTpuMBaeTCs MO HaMoOpHbIM KOHOEHcAaTonpoBodaMm, B
BOAOCOOPHBIN NPUSAMOK [OMycKaeTcs npedycmatpuBaTth CNMB KOHAEHcaTa, ocTaBllerocsl B 6ake HWXKe ypOBHS
BCacblBaKLWMX NaTPyObKOB HACOCOB.

6.6 B nony TennoBoro nyHkTa crnegyeT npegycMatpuBaTb Tpar, ecriv OTMETKM CUMCTEMbI KaHanu3auuu,
BOLOCTOKa MMM MOMYTHOIO ApeHaxa TENOBbIX CETEN MO3BOMSIOT OCYLLECTBIATL CaMOTEYHbIA OTBOA, CIyYalHbIX
BOZA, B 3TV CUCTEMbI, Ui BOAOCOOPHbIV NPUSIMOK MPU HEBO3MOXXHOCTN CAMOTEYHOIO OTBOAA Cly4YalHbIX BOA.

6.7 Ona oTkaykn BoAbl U3 BOAOCOOPHOro MpusiMKa B CUCTEMY KaHanusauuu, BOOOCTOKa WK MOMYTHOro
OpeHaxa [OOIMKeH npegycMaTpmuBaThCs OOVH OpPEeHaXHbIM Hacoc (6e3 pesepBa). B noa3eMHbIX TEMMOBbLIX MYHKTaX
OOMKHbI NpedycmMaTpyBaTbhCA ABa APEHaKHbIX Hacoca C 3MeKTponpvMBOoAaMu, OOWH M3 KOTOPbIX - PEe3epBHbIN.
Hacoc, npegHasHayeHHbI AN OTKaykv Bogbl M3 BOAOCOOPHOro nMpusiMka, He OOMyCcKaeTCs MCMoNb3oBaTb AN
NMPOMbIBK/ CUCTEM NOTPEONEHNs TEMMOTHI.

7. AnekTpocHabXeHne u aneKTpoobopyaoBaHue

7.1 Tlpy NpOEKTUPOBAHWMM 3SMEKTPOCHADXEHMS U 3neKTpoobopydoBaHMSA TEMOBbLIX MYHKTOB creayet
pykoBoAcTBoOBaTbCsl TpeboBaHuaMM "[MpaBun ycTponcTBa anekTpoycTaHoBok" (MYJ) n ykasaHUsMU HaACTOSILLErO
pasgena.

7.2 TennoBble MyHKTbl B 4YaCTW HAOEXHOCTU MEeKTPOCHabXeHNs crnedyeT OTHOCUTb K 3NeKTPONpUEMHMKaM
Il kaTeropum npwM yCTaHOBKE B HWX MNOAKAYMBAKOLMX CMECUTEMbHBIX W LUPKYMASLUMOHHBIX HAcCOCOB CUCTEM
OTOMMEHUS, BEHTUNSALMM 1 ropsvero BogocHabXXeHus, a Takke 3anopHON apMatypbl Npu TeneynpasnieHnn.

7.3 B TennoBbIx NyHKTax criegyeT npegycmatpuBaTtb pabodee UCKYCCTBEHHOE ocBelleHue ans VI paspsiga
3puTENbHON PaboTbl N aBapUNHOE OCBELLEHME.

7.4 DnekTpuyeckMe CeTu OOMKHbI 06ecneymBaTb BO3MOXHOCTL paboThl CBAPOYHbIX annapaTtoB U py4YHOro
3NEKTPOMEXAHNYECKOTO MHCTPYMEHTA.

7.5 MecTHOe ynpaBreHue 3agBuXKkamu C 3MeKTponprMBodamMu U Hacocamu ans nogdemubix LITI gormkHo
aybnupoBaTtbCs OUCTAHLMOHHBLIM YNPaBEHNEM CO LLMTA, PAcMOIOKEHHOIO Ha BbICOTE HE HWKE NIaHMPOBOYHOM
OTMETKMN 3eMin.

7.6 OnekTpoobopyaoBaHue OOMKHO oTBeYaTb TpeboBaHusam Y3 ona paboTbl BO BNaXHbIX MOMELLEHUSIX,
a B N0A3EMHbIX BCTPOEHHbIX U MPUCTPOEHHbIX TEMJIOBbIX MYHKTAX - B CbIPbIX MOMELLEHUSIX.

7.7 Ona meTtannmMyeckmx YyacTen 3MeKTPOYCTAHOBOK, HE HaXOASLUXCSA NOA HanpsikeHnem, OOIMKHO ObiTb
npegycMoTpEeHO 3a3eMreHme.

8. ABTOMaTU3aLMA U KOHTPOSb

8.1 Cpencrtea aBTOMaTtM3auuu M KOHTPONSA [OOIMKHbI obecneuvvBaTb paboTy TensnoBbiX MyHKTOB 6e3
NMOCTOsIHHOrO obcrnyXmnBatoLwero nepcoHana (c npebbiBaHMeM nepcoHarna He 6onee 50% pabo4vero BpemMeHN).

8.2 ABTOMaTtu3auusi TENMOBbIX MYHKTOB 3aKPbITbIX W OTKPbITBIX CUCTEM TEMMOCHAOXEHWS [OOIMKHa
obecneumnBaTb:

nogaepkaHve 3agaHHoM TeMnepaTypbl BoAbl, MOCTYNatLLEn B CUCTEMY rOpsivero Bo40OCHa0XeHUS;

perynMpoBaHue nogadu TennoTtbl (TENMOBOrO MNOTOKA) B CUCTEMbl OTOMMEHUS B 3aBUCMMOCTM OT
N3MEHEHNS1 MapamMeTpoB HAapPY)XHOr0 BO34yxa C LUenbl NOoAAepXaHWs 3adaHHOW TemnepaTypbl BO3gyxa B
oTansMBaeMbIX NOMELLEHUSIX;

OrpaHM4YeHne MakCMMarnbHOIO pacxoda BoAbl U3 TEMSIOBOW CETUM Ha TEMSIOBOW MyHKT MyTEM MPUKPLITUS
KnanaHa perynstopa pacxofa TensioTbl Ha OTOMMEHNE 3aKPbIThIX CUCTEM TEMNOCHAGXKEHNSA NS OTAENbHbIX XUIbIX
N OBLLECTBEHHbBIX 34aHUA U MUKPOPANOHOB C MakCUMarbHbIM TEMMOBbIM MOTOKOM Ha BEHTUNAUUIO MeHee 15%



MaKCMMarnbHOro TEMMOBOro NMoToka Ha oTonfneHue nubo NyTeM MPUKPLITUS KnamaHa perynsatopa TemnepaTypbl
BOAbl, MNOCTynawLlleh B CUCTEMY Tropsyero BOOOCHAOXEHUA B TEMMnoBbIX MYHKTAX OTKPbITbIX CUCTEM
TennocHabXeHNs N 3aKpbITbIX CUCTEM TEMNNOCHAOXEHNsT MPOMBILLIIEHHBIX 34aHUN, a TaKkKe XUITbIX MKPOPanNoHOB
N 0BLEeCTBEHHbIX 34aHWA C MakCcUMarnbHbIM TEnnoBbiM MOTOKOM Ha BeHTMRAuuio 6onee 15% makcumanbHOro
TENnoBOro NOToka Ha oTonneHune. [lonyckaeTcs orpaHn4yeHne MakCcumMarnbHOro pacxofa BoAbl U3 TENNOBOW CETU Ha
TENMoBOW NYHKT MyTEM YCTAHOBKM CneuunansHOro perynsatopa ¢ knanaHoMm Ha nogatowem Tpybonposoae. 3Ty xe
ponb BbINOMHAET PEerynaTtop MOCTOSIHCTBA pacxoja BoAbl, YCTaHaBnMBaeMbli Ha nepembidke |l cTyneHu
Bogonogorpesartens (CM. puc. 8) npu OTCYTCTBMM PEryNATOpPOB pacxoda TEnmnoTbl HA OTOMNMEHMEe U 3aKpbiTOn
3aiBUXKe nepemblykm b;

noggepxaHne Tpebyemoro nepenaga AaBlieHUM BOAbl B MnojawollemM U obpaTHOM TpybonpoBogax
Tennosbix ceTen Ha BBoge B LTI nnn UTI npy npeBblleHnn hakTuieckoro nepenaga gaBneHun Hag Tpebyembim
6onee yem Ha 200 kla;

MUWHMManbHOE 3afaHHoe AaBrieHne B obpaTtHOM TpybONpOBOAE CUCTEMbI OTOMSIEHUS NMPU BO3MOXHOM €ro
CHWKEHWM;

nogaepxaHve TpebyeMoro nepenaga AaBrneHui BOAbl B NoJaloweM n obpaTtHOM TpybonpoBogax CUCTEM
OTOMNMEHUA B 3aKPbITbIX CUCTEMAxX TennocHabXeHus npu OTCYTCTBMM PEerynatopoB pacxoda Tennotbl Ha
otonneHue (cM. puc. 7, 8), a Takke YCTAaHOBKE KOPPEKTUPYIOLLMX HACOCOB, XapaKTepU3YIOLLIMXCA U3MEHEHUEM
Hanopa B npefenax 6Gonee 20% (B Avana3oHe paboumx pacxofoB), Ha MNepemMblyke Mexay obpaTHbiM ©
nogatroLmmM TpybonposogamMu TENMOBOW CeTU (CM. puc. 1, 2);

BKIMIOYEHNE W BbIKMIOYEHUE MOANUTOYHBLIX YCTPOWCTB ANA nNoAaepXXKaHusa cTaTudecKoro AaBneHus B
cucTemax TennonoTpebneHns npyu nx He3aBUCUMOM MPUCOEANHEHM;

3aWmMTy cuctem MoTpebneHus TennoTbl OT MOBbIWEHUS [OaBMEeHUs wnu TemnepaTtypbl BoAdbl B
TpybONpoBOAax 3TUX CUCTEM NPY BO3MOXHOCTU MPEBbILLIEHNS 4ONYCTUMbIX NAapaMeTpoB;

nogaepkaHve 3a4aHHOro AaBrneHns BOAbl B CUCTEME ropsYero BoOgOCHabXeHus;

BKITHOYEHME 1 BbIKITIOYEHNE KOPPEKTUPYIOLLMX HACOCOB;

GrOKMPOBKY BKITHOYEHUS PE3EPBHOro0 Hacoca Npu OTKNYeHn paboyero;

3aLUUTY CUCTEMbI OTOMMNEHNSA OT ONOPOXHEHMS;

npekpalleHve nogaum BoAbl B 6Gak-akkymynaTop MNu B paclumpuTenbHbil 6ak npyv  He3aBUCUMOM
nNpucoeauHeHM CUCTEM OTOMMEHUS NO OOCTMXKEHUU BEPXHEro ypoBHA B Bake M BKMOYEHUE MNOAMUTOYHBIX
YCTPOWCTB Mpu SOCTUXKEHUMN HUXKHETO YPOBHS;

BKITIOYEHME U BbIKMNOYEHUE APEHaXHbIX HACOCOB B NOA3EMHbIX TEMNMNOBbIX NYHKTax no 3afaHHbIM YPOBHSM
BOAbl B APEHAXXHOM NpUsIMKE.

MpumeyaHue. ABTOMATM3ALMIO [eadpauMOHHbIX YCTAHOBOK pPEKOMEHOYeTCs npeaycMmatpuBaTtb B
cootBeTcTBUM co CHul 11-35-76.

8.3 [Ona yyeTra pacxoga TennoBbiX MNOTOKOB W pacxoga BoAbl NOTpPebUTenamMu  OOIDKHbI
npeaycMmartpuBaTtbcs Npnbopkl ydeTa TeNNoBOW aHEPrUU B COOTBETCTBMU C "[1paBunamm ydeta oTnycka TEnnoBown
3Heprumn".

8.4 MNpu He3aBMCMMOM MPUCOEANHEHUN CUCTEM OTOMNIEHMS K TENMNOBLIM CETSIM criedyeT npegycMmaTpuBaTh
ropsi4eBOAHbIN BOAOMEpP Ha Tpybonposoae AN nognuTkn CUCTEM.

8.5 Pacxogomepbl © BOoAOMEpPbl LOMKHbI pacCYMThIBAaTbCA Ha MakCMMasribHbIi 4acOBOW  pacxoj
TennoHocutens no npwn. 10 n nogbupartbcs Tak, YTOObl CTaHAapTHOE 3HavYeHWe BepxXHero npegena naMepeHus
ObIN0 BRVPKaNLWIMM MO OTHOLLEHMIO K 3HAYEHMI0 MakCUMarbHOMO YacoBOrO pacxoAa.

8.6 lNpumeHeHne B OTKPbITbIX CUCTEMAaX TEMMOCHABXeHNs U CUCTeMax ropsiyero BOAOCHaGXeHNs pTYTHbIX
anmaHomMeTpoB He JonycKaeTcs.

8.7 OnuHa npsiMblX y4acTkoB TpybornpoBoda A0 WM MNOCre M3MepUTErbHbIX YCTPOWCTB pacxogoMepoB
OOIMKHa onpeaensaTbCs B COOTBETCTBUMN C UHCTPYKLUAMU Ha NpmubopsbI.

8.8 lNpu nopaye OT UCTOYHMKA TeNnOTbl MOTPEOUTENIO Mapa HECKOMNbKUX pasfnnyHbIX NapaMeTpoB
Jonyckaetca [Ons ydeTa BO3BpallaemMoro KoHAeHcaTa npegycmaTpmBaTb OAMH pacxogoMep Ha obuem
KOHOEeHcaTonpoBoAe Nnocre KOHOEHCATHbIX HaCOCOB.

8.9 B TennoBbIx NyHKTax ¢ pacxodom Tennotbl 6onee 2,3 MBT, Kak npaBunio, AOSMKHbI NpegycmMaTpuBaTbCs
crnegywLne KOHTPONbHO-U3MepUTENbHbIE MPUBOPbI:

a) MaHOMETpbl camomnuLiyLMe - Nocfie 3anopHOW apMaTypbl Ha BBOAE B TEMIIOBOW MYHKT MOAAMOLLEro U
obpaTHoro TpybonpoBoAOB BOASHbBIX TEMMOBLIX CETEN, MApOnpoBOAOB U KOHAEHCATONPOBOAOB;

0) MaHOMETpbI NoKa3bIBaoLLME:

0O 3anopHoW apmaTypbl Ha BBOAEe B TENMOBOW MNYHKT TPyOONPOBOAOB BOASIHbIX TEMMOBLIX CETEW,
naponpoBOAOB U KOHAEHCATONPOBOAOB;

Ha pacnpegennTtensHOM U COOPHOM KOMMeKTopax BOASAHbLIX TENNOBbLIX CETEN U NApONpPOBOAOB;

rocne yana cMeLleHus;



Ha naponpoBoax 40 W Nocrie peayKUNOHHbIX KanaHoB;

Ha TpybonpoBoAax BoAsHbIX TEMJOBLIX CETEN U NaponpoBoAax A0 M NOocne perynsaTtopoB AaBleHus;

Ha nogawwmx TpybomnpoBodax Mnocre 3arnopHOW apmaTypbl Ha KaXOOM OTBETBIIEHWM K CUCTEMaM
notpebneHus TennoTbl M Ha obpaTHbiXx TpybonpoBogax [0 3anopHOW apmaTypbl - U3 cucTem noTpebneHus
TEeNnnoThbI;

B) WITYLIEpbl AN MAHOMETPOB - 10 U NMOCHe rpsi3eBUKoB, (PUNbTPOB U BOOOMEPOB;

r) TepMOMETPbI caMonuLlyLine - Nocrne 3arnopHOM apmaTypbl Ha BBOAE B TEMMOBOW MyHKT TpybonpoBoaoB
BOASIHbIX TEMNMNOBLIX CETEW, NAPONPOBOAOB N KOHAEHCATONPOBOAOB;

) TepMOMEeTpPbI NoKasbiBaloLLune:

Ha pacnpegenuTensHOM 1 c6OPHOM KOMneKTopax BOASHbBIX TEMMOBLIX CETEN N NaponpoOBOAOB;

Ha TpybonpoBoAax BOASHbIX TEMIOBbLIX CETEeW Nocne y3na CMeLleHns;

Ha nogawwux N obpaTtHbIX TpybonpoBodax M3 KakAOW cucTembl noTpebneHus TennoTbl MO XO4y BOAbI
nepep 3aaBWXXKON.

8.10 B TennoBbIX NyHKTaxX C pacxogom TennoTsl 4o 2,3 MBT JomkHbl npegycmMaTtpmBaThCs:

a) MaHOMeTpbl NokKasblBaloLyme:

rnocrne 3anopHOW apmaTypbl Ha BBOAE B TEMNSOBOW MyHKT TpyOGOMpPOBOAOB BOASHbIX TEMMNOBbIX CETEMW,
naponpoBOAOB U KOHAEHCATONPOBOAOB;

rocrne yana cMeLleHus;

00 1 nocne perynatopoB AaBneHns Ha TpybonpoBoaax BOASHbLIX TEMNMOBbIX CETEN U NaponpoOBOAOB;

Ha naponpoBoAax A0 1 Nocne peayKLUOHHbIX KranaHos;

Ha nojawwux TpybonpoBoAax MOCMNe 3anopHOW apMaTtypbl Ha KaXAOM OTBETBMEHMUM K cuctemam
notpebneHns TennoTbl M Ha obpaTHbix TpybonpoBogax OO 3amopHOW apmaTypbl - U3 cUCTeM noTpebreHus
TennoTbl;

0) WTyLepbl 4N MaHOMETPOB:

OO0 3anopHOW apmaTypbl Ha BBOAE B TEeMfoBOW MyHKT TpybonpoBOOOB BOASHbIX TEMOBbLIX CeTen,
NaponpoBOAOB 1 KOHAEHCATONPOBOAOB;

00 1 nocne rpsiseBuKoB, bmunbTPoB U BOOOMEPOB;

B) TepMOMETPbI NOoKa3blBaloLLNeE:

nocrne 3anopHOW apmaTypbl Ha BBOAE B TEMNnOBOW MyHKT TpybGOMpPOBOAOB BOASHbIX TEMMNOBbIX CETEW,
naponpoBOAOB U KOHAEHCATONPOBOAOB;

Ha TpybonpoBoaax BoAsAHbIX TENMOBbLIX CETEN NOCNe y3ra CMeLLeHNns;

Ha obpaTHbIX TpybonpoBoaax u3 cuctem NoTpebneHns TennoTbl N0 XOA4Y BOAb! Nepes 3aaBUMKKaMu.

8.11 TllokasbiBalowme MaHOMETPbl M TEPMOMETPbl OOJPKHbI NpedycMaTpyMBaTbCs Ha BXOAE M BbIXOAe
TpyOONpoBOAOB rperoLEen U HarpeBaeMon BoAbl AN KaXOoW CTYMeHU BOAOMOOOrpeBaTeriell CUCTEM Fopsidero
BOAOCHAbGXeHMS 1 OTOMMEHUS.

8.12 T[lokasbiBawllMe MaHOMETPbl AOMMKHbI NpedycMaTpvBaTbCs Mepeq BcacbiBalOWMMKW U MOCHe
HarHeTaTenbHbIX NATPYOKOB HACOCOB.

8.13 lNpu ycTaHOBKE CamMOMMULIYLLMX TEPMOMETPOB M MaHOMETPOB CreayeT npefycMaTpuBaTb KPOME HUX
Ha Tex Xe Tpybonposogax LUTyuepbl AN NOKa3biBaKOLWMX MaHOMETPOB U MMMb3bl 4151 TEPMOMETPOB.

8.14 B cnyyasax korga npubopbl yyeTa pacxofa TennoTbl KOMMMEKTYTCS CaMONULLYLLMMKU UK
nokasbiBalOLUMKM pacxogomepamu, TepMoMeTpamMuM UM MaHoOMeTpamu, npegycMmartpusatbh Aybnupyioliuve
KOHTPOJSbHO-U3MepuTensHble Npubopkl He cneayerT.

8.15 ABTOMaTM3aLMI0 U KOHTPOSb YCTAaHOBOK cbopa u Bo3BpaTa koHAeHcaTa crnefyeT npegycmaTpuBaTh B
obbeme, ykazaHHoM B CHulT 2.04.07-86* anst KOHOEHCATHBIX HACOCHBIX.

8.16 [ns [QeaspauMOHHbIX YCTAHOBOK CregyeT npedycmaTtpvBaTtb Criegylolme  KOHTPOIbHO-
nameputenbHble nNpubopbl: TEPMOMETPbI MOKa3biBaKLLMe; ykasaTenu YpoBHS BoAdbl B Oakax; MaHOMETpbI
nokasblBaloLLMe 1 camonuilyLime.

8.17 Ha mecTHOM WwuTe ynpaBneHus criegyeT npegycMaTpuBaTb CBETOBYH) CUMTHaNM3aumio O BKIOYEHUM
pe3epBHbIX HACOCOB U AOCTMKEHWUM CrieayoLnx npegenbHbIX NapameTpoB:

TemrnepaTypbl BOAbl, MOCTynawLled B CUCTEMY ropsdero BoAocHabXeHus (MUHUManbHasg -
MakcumarnbHas);

JaBneHusa B obpaTHbix TpybonpoBogax CUCTEM OTOMMEHUS KaXAoro 34aHus unM B oGpaTHOM
TpybonpoBoae pacnpeaenutenbHbIX ceTen oTonneHns Ha Boixoae n3 LTI (MMHUManbHbIe - MakcuManbHbIe);

MUHUManNbLHOro nepenaja AaBrieHun B nojatowem 1 obpaTtHom TpybonpoBogax TENNOBOW CETU Ha BXoAe
1 Ha Bbixoae n3 LTI,

YpOBHEN BOAbI UMW KOHAeHcaTa B 6akax 1 BOAOCOOPHbIX NpUsiMKaXx.

lMpn npuvMeHeHWM perynaTopoB pacxoda TennoTbl Ha OTOMNfieHVWe cregyeT npedycMaTpuBaTtbh
CUrHanM3auuo O NpeBbILEHN 3a4aHHON BEMNMYMNHBI OTKITOHEHUS perynupyemoro napameTpa.

8.18 Metoguka pacyeTa rpadukoB perynvpoBaHusi nodayvu TensoTbl HA OTOMSIeHue y noTpebutenen,
NoAAepXUBaeMbIX CUCTEMON aBToMaTtu3aumm, npegycMaTprBaemMon B TEMMOBbIX MyHKTax, npuBegeHa B npun. 18.



Mpu pacuyeTe 3TMX rpacdUKOB crieQyeT YYuTbIBaTb MPUHATBHIA PEXMM PErynvpoBaHus OTMycKa TEennoTbl Ha
WCTOYHMKE, BHYTPEHHME TENOoBbIAENIEHNs B MOMELLEHMUSIX 34aHUIA U COOPYKEHWUI, METEOPOOrMYECKNE YCIOBUS U

ap.
9. AucneTyepusaumsa u cBs3b

9.1 [MCTaHUMOHHBIN KOHTpONnb 3a pabotor obopyaoBaHMs U napameTpamu  TennoHoCUTens
OCyLLecTBMseTCA B AWCMETYEPCKUX MyHKTax MNpeanpusiTus TennoBbIX ceTenr, O0beaMHEHHOW AMCNeTYEepPCKOM
cnyx6e (OOC) xwunoro panoHa, MPOMbBILWIIEHHOIO M CENbCKOXO3ANCTBEHHOrO MpeanpuaTMss UM Ha LwuTe
ynpaBreHnst NICTOYHUKa TENMOTHI.

Mpun TennocHabxeHun oT KOTemNbHbLIX MOLWHOCTLI0 35 MBT 1 MeHee gucnetyepmsauuio npegycMmaTpuBaTth
He pekoMeHayeTCs.

9.2 [lucneTyepmsaLms ocyLLecTBNSETCS:

aBapunHO-NpeaynpeauTensHON CcurHanu3auuen nytem nepefayum OAHOro obuero CBETO3BYKOBOro
CUrHamna o HapyLleHUsX PeXXMMoB paboTbl, NPeAyCMOTPEHHOM B M. 8.17;

ONCTaHUNOHHBIM yNpaBlieHNEM;

TenemexaHusauunen, Kak NpaBumo, B TeNeMexXaHN3MpPOBaHHbIX CUCTEMAaX TEMMOCHabXeHWs.

Mpn otcytctBum OOC Ha MPOMBIWEHHOM WIIM  CENbCKOXO3AWCTBEHHOM MNPEeanpuATMM criegyeT
npegycMaTtpuBaTb aBapMnHO-NpeaynpeanTeribHy0 CUrHann3auuio n3 MHANBMAyarnbHbIX TENoBbIX NyHKTOB B LITTT.

9.3 [ucTaHUMOHHOE YynpaBreHne cregyeT npegycmatpuBaTb npyu OBOCHOBaHWMM AN KranaHos,
perynupyrLmnx pacxog TEMSOTLI HA OTOMJIEHME U ropsiyee BogocHabxeHue, B cooTBeTcTBUM ¢ nn. 3.9, 3.10, 3.15un
3.16 v ans gpyron apMaTypbl 1 o6opyaoBaHus.

9.4 MNpwu TenemexaHn3auumn NpegycMaTpuBarTCS:

a) TenensmepeHne No BbI30BY CreayoLnX napaMeTpoB TEMNOHOCUTENS:

TemnepaTypbl BOAbl B nojawllem Tpybonposoae Ttennoson cetu Ha Bxoge B LTI wnn UTIT npu
otcytcteum LTI, Ons )unbix n obLLEeCTBEHHbIX 34aHWI TeNensMepeHne TeMnepaTtypbl NpegycMaTpuBaeTcsl O4HO
Ha Bce LTI n Tl B gaHHOM MUKpoparioHe npu TeNNocHabXeHnn oT 04HOro UCTOYHMKA TENNOTHI;

TemnepaTypbl BoAbl B nogawLwwem n oopaTHOM TpybonpoBoAax CUCTEMbl OTOMNIIEHNS KaXXOOro 34aHUs;

6) TenecurHanusauus NyTeMm nepegayn ogHoro obLiero CBETO3ByKOBOrO CUrHana o HapyLeHUsX PeXUMOB
paboTbl, NnpegycmoTpeHHoro n. 8.17;

B) TeneynpasneHue npu obocHoBaHuM B o6beme, ykazaHHoOM B M. 9.3.

9.5 [Ina TennoBbIX MyHKTOB MNpu pacxoge Ttennotbl 2,3 MBT n Gonee cnegyeT npegycmaTpuBaThb
TenegoHHy CBA3b C AMCNETYEPCKUM MYHKTOM.

10. TpeboBaHMA NO CHMKEHUIO YPOBHEN WyMa U BUOGpaummu
OT paboTbl HACOCHOIro o6opyAoBaHUA

10.1 TpeboBaHua HacTosLEero pasgena AOMKHbI cobnoaaTbes B LEnsiX NpefoTBpaLleHusi NpeBbIeHUs
YPOBHEN Wyma u Bubpauuu, gonyckaembix OCT 12.1.003, TOCT 12.1.012 u CHwll 1I-12-77 B 3gaHusix co
BCTPOEHHBLIMU TEMNOBLIMU MYHKTAMK 1 Bninanexaiinx K TensIoBbIM MyHKTaM.

anIMe‘-IaHMe. Tpe6OBaHMF| HacToduwero pasgena pacrnpoCTpaHAKTCA Ha TennoBble  NYHKTbI
MNPOMbILLUNIEHHbIX U CEeNbCKOXO3SMCTBEHHbIX I'Ipe,D.I'IpVIﬂTVIVI, €CIT1 OHM nNpeagycMoTpeHbl TEXHUYECKMM 3adaHneM Ha
NpoeKkTnpoBaHMe TenoBOro NyHKTa.

10.2 TennoBble NyHKTbl, 0BopydyemMble Hacocamu, He AOMyckaeTcs pa3Mellarb CMEXHO, NOA MNu Hag
NMOMELLEHUAMU JKUMbIX KBapTWUP, ChanbHbIX W WIPOBbIX [AETCKUX AOLUKOMbHBLIX YYPEXOEHURN, cnanbHbIMU
NOMELLEHUAMMU LLKOMN-UHTEPHATOB, FOCTUHWLL, OBLLEXUTUI, cCaHaTOpMEB, AOMOB OTAbIXa, NAHCUOHATOB, NanaTamu u
onepaunoHHbIMX  BOMbHUL, MNOMELLEHMAMU C AnuTenbHbIM npebbiBaHMemM 60nbHbIX, KabvHeTamu Bpaydewn,
3pUTENbHBIMU  3anaMu  3penuLLHbIX MNPEAnPUSATUR, 3a WCKIIOYEHMEM TeX MYHKTOB, rAe YyCTaHaBnvMBalTCS
B6ecdyHOaMeHTHble Hacocbl, obecneynBalolMe YpPOBEHb 3BYKOBOIO [AaBMEHWS B CMEXHbIX MOMELLEHUsX, He
npesblwatowmi gonyctnmeli no CHull 11-12-77.

MpumeuaHmne. Ha TennoBble MyHKTbl, B KOTOPbLIX MpegycMaTpuBaeTcsl ycTaHoBka 6ecdyHOamMeHTHbIX
HacocoB, TpeGOBaHMSA HaCTOSILLErO pa3fena He pacnpoCcTpaHsIoTCS.

10.3 MuHMManbHoe paccTosiHME B CBETY OT OTAENbHO CToAWMX HasdeMHbix LTI go HapyXHbIX CTeH
NoMeLLEeHWI, NnepeymncneHHbiX B N. 10.2, 4OMKHO NPUHUMATLCS He MeHee 25 M.



10.4 HapyxHble orpakgarolime KOHCTPYKUMM Ha3eMHbIX TEMNMOBbIX MYHKTOB OOIMKHbI UMETb BENUYMHY
N30naumMn OT BO3AYLUHOrO WyMa, onpegensiemMyo B cCooTBeTcTBMM co CHull 11-12-77.

10.5 HapyxHble aBepu M BOpOTa TEMNMIOBbIX MYHKTOB HE AOIDKHbI, Kak npaBuiio, ObiTb HanpaBneHbl B
CTOPOHY MNOMELLEeHNn, nepedncrieHHblx B n. 10.2, n JOMKHbI MMEeTb YNMNOTHEHWE MPUTBOPOB C AOMyCKaeMbIM
3a30pom Mo nepumeTpy He 6onee 1 M. [lonyckaeTcs pa3mellaTtb Hapy>XHble ABEPU 1 BOpOTa B CTEHaX TeNMoBbIX
MYyHKTOB, 0bpalLLeHHbIX B CTOPOHY Hanbonee yaaneHHoro n3 ykasaHHblX NOMeLLeHUN.

10.6 HeobxooMMOCTb MNPUMEHEHMS1 MyWWUTENen LWymMa Ha BEHTUMSLMOHHBLIX MpOeMax B HapyXHbIX
orpaxaeHusx, 3sykonornoLlaroLiern o6nmLOoBKN CTEH M NOTOMKa U BbIOOP UX KOHCTPYKLUUM AOMKHbI OnpeaensaTbes
pac4yeToMm.

3sykonornowamoLias obnMLoBKa JOIMKHA NpeaycMaTpmMBaTbCs U3 HECTOPaeMbIX MaTtepuarnos.

10.7 B oTAENbHO CTOSALMX TEMMOBbLIX MyHKTaX TOMLWMHA BETOHHOrO Nona AOoMKHa NPUHMMAaTBLCS HE MeHee
0,2 M No nec4aHow NOACLINKe TOMNWMNHON He MeHee 0,2 M. [1pn 3TOM B Ha3eMHbIX TEMMOBbLIX MyHKTaX MOJST JOMKEH
OTAENATLCA OT HAPYXKHbIX OrpaXxgaroLmnx KOHCTPYKUMA 3a30pOoM WnpuHon He meHee 0,05 M ¢ 3anosiHeHMeMm ero
Meckom.

10.8 B oTOenbHO CTOSAWMUX TEMMOBbIX MYHKTAX PEKOMeHAyeTcs npegycMaTpuBaTb XKeCTKoe KpenseHve
HacoCcoB K (PyHAAMEHTY, a BO BCTPOEHHbIX N MPUCTPOEHHbIX TEMMOBbLIX MYHKTAX HACOChl cneAyeT ycTaHaBNMBaTb
Ha BMOPOU3ONUPYIOLLME OCHOBaHUS, Kak NpaBumo, C NPYXMHHbIMU BUBpOn3onsaTopamMu.

Ona coeanHeHua TpybonpoBoaoB C naTpybkamu HACOCOB AOMKHbI MpeaycMaTpuBaTbhCsl MbKne BCTaBKM
ONuHON He MeHee 1 M, ycTaHaBnuBaemble, Kak NpaBufo, B FOPU3OHTamNbHOW MMOCKOCTU. B kayectBe rmbkmx
BCTaBOK Npu TemnepaType TennoHocuTensa Ao 100°C pekomeHayeTcs NpMHMMaTh pe3nHOBbIE HaMopHbIE pyKkaBa C
TeKCTUNbHbIM Kapkacom no MOCT 18698.

B oTaenbHO cTosawmx TENMOBBIX MYHKTax rmbkue BCTaBKM AOMYCKaeTCs He npegycmaTpuBaTh.

10.9 B mectax BBOoAa TpybompoBOOOB, MAYLIMX OT OTAENBHO CTOSALWMX WU NMPUCTPOEHHbLIX TEMOBbIX
MyHKTOB, B 30aHWs XXeCTkas 3agerka Tpyd B CTEHbl M yHOAAMEHTbI 3TUX 30aHWUIA He JOMYyCKaeTCs.

Pasmepbl oTBepcTui gnsa npornycka TpybO 4yepes cTeHbl M hyHOaMeHTbl OOMKHbI obecneunBaTb 3a30p
MexXay NOBEPXHOCTSIMU TEMNIOU3ONALMOHHON KOHCTPYKUMM TPYObl U CTPOWUTENBHOW KOHCTPyKuMen 3aaHud. Ons
3aienku 3a3opa cnegyet NPUMEHATb aNacTUYHbIe BOAOra3oHenpoHuLaemMble MaTepmansi.

HenoaBwxkHble onopbl Ha 3TUX TpybonpoBoaax AOMKHbI pasMeLLaTbCa Ha pacCTOAHUM HEe MeHee YeM 2 M
OT HapPY>XHOWN CTEHbI 34aHKS.

10.10 Bo BCTPOEHHbIX U NPUCTPOEHHBIX TEMNMOBbLIX MYyHKTax Mo4 onopbl TpybonpoBoaoB U 0bopyaoBaHUS
npy MX KpenneHnn K CTPOUTENbHbIM KOHCTPYKUUAM 34aHMs HeobxoamMmo npeaycmartpuBaTh BUOpou3onupyoLine
NPOKNaaKu, B KA4eCTBE KOTOPbIX PEKOMEHAYETCHA NPUMEHATb PE3MHOBbLIE BUOPON3ONATOPbLI (KOBPUKN).

11. JononHuTenbHbIe TpeﬁoBaHMﬂ K MPOEKTUpOBaHUIO TeNnNMOBbLIX NYHKTOB
B 0CO0ObIX NPUPOAHBLIX N KNTUMAaTUYeCKUX yCNnoBUAX CTPpOUTeNnbCTBa

Obue TpeboBaHMUA

PaloHEl C CeMCMMYHOCTBO 8 u 9 6Haiios
PaliOHEl BEUHOMEP3JIEIX T'PYyHTOB
NogpabaTeEBaeMbEe TEepPPUTOPUN
[IpoCamgoOUHEE OT B3aMadYMBAHUA I'PYHTH

O6wme TpeboBaHUA

11.1 MNpu NpOEKTUpPOBaHMM TEMMNOBbIX MYHKTOB B panoHax C CeMcMUYHOCTbiO 8 GannoB n 6Gonee, Ha
BEYHOMEP3NbIX FPYHTaX, Ha noapabaTbiBaeMbiXx TEPPUTOPUAX M B paMloHax C MPOCafOYHbIMU OT 3amMadnBaHus
rpyHTamu |l Tuna Heobxoammo cobniogate TpebosaHus CHulM 2.02.01-83, CHwul 11-7-81* (u3g. 1995 r.), CHul
2.02.04-88.

Mpu pasmelleHnn 6akoB Ha npocafoyHbIX rpyHTax Il Tuna cnepyet cobniogaTe Takke TpeboBaHma CHull
2.04.02-84*,

Mpumeuanme. lMpu npocadoyHbIX rpyHTax | Tuna Tennosble MYyHKTHI MNPOEKTUpyloTca 6e3 y4yeta
TpeboBaHWin faHHOTo pasaena.

PanoHbl ¢ cecMu4HOCTbLIO 8 1 9 6annoB

11.2 PacyeTHas CENCMWUYHOCTb AN 30aHWA TEnnoBbIX MYHKTOB [OIDKHA NPUHUMATBCH OAMHAKOBOMW C
YCTaHOBMEHHOWN pac4YeTHON CEMCMUYHOCTBLIO AN 30aHui, o6CnyXnBaeMbiX TENIOBbIM MYHKTOM.



11.3 BbeicoTa 30aHUN Ha3eMHbIX TEMMOBbLIX NMYHKTOB HE AOIMKHA NpeBbiwaTh 4 M.

11.4 3anopHas, perynupylwas u npegoxpaHuTesieHass apmatypa He3aBUCMMO OT NapamMeTpoB
TennoHocuTenen n guameTpoB TPyd JOMKHA NPYHMMATBECS CTarnbHOW.

11.5 B mecTtax npucoeanHeHus TpybonpoBoAOB K Hacocam, BogonogorpeBaTtendam u Hakam [AOMmKHbI
npeaycMaTpmBaTbCsl KOHCTPYKLUM KOMMEHCALUMOHHbLIX YCTPOWCTB, obecneuynBaroliMe NpoaoSibHble U YrroBble
nepemelleHunsa Tpybonposoaos. [lonyckaetca npumeHeHue rmbkmux BctaBok no n. 10.8 HacToswero csoga npasun.

11.6 B mecTax npoxoaa TpybonpoBOAOB TENMOBbIX ceTer Yepe3 PyHAaMeHTbl U CTEHbI 30aHUN TENOBbIX
MYHKTOB 3a30p MeXAy MOBEPXHOCTbIO TEnnou30MsLMOHHOW KOHCTPYKUUM Tpybbl, BEPXOM M CTEHKamMu npoema
JOIKeH npegycmMaTtpuBaTtbhbes He MeHee 0,2 M.

[na 3agenky 3asopa criegyeT NPUMMEHATbL 3NacTUYHbIE BOAOrasoHenpoHnLaemble Mmatepumarnbi.

PanoHbl BeYWHOMEP3IbIX FPYHTOB

11.7 lMpu pacyeTe TpyboONpoBOAOB Ha CAMOKOMMEHCALMIO TEMMOBbLIX YANMHEHUA C Lenblo MOBbILLEHUS
rMBKOCTN yyacTKkoB TPyOOMpoBOOOB MeXAy HEenoABWXKHBIMW OnopamMu pacyeTHOe TennoBoe YANUMHEHWE yyacTka
cnenyet ysenuyusaTtb Ha 20%.

11.8 3gaHus 1 COOpYKEeHUS TENSOBbLIX MYHKTOB CrieQyeT NPOeKTMpoBaTh HAA3EMHbIMU C BEHTUNMPYEMbIMM
noanonbaMM.

11.9 lNpoknagky TpyOONpoOBOAOB criedyeT npefycmaTpuBaTb Bbille YPOBHSA Moria. YCTPOWCTBO B MOy
KaHarnoB 1 MPUAMKOB He JOMNyCcKaeTcs.

11.10 Ona onopoxHeHusi obopydoBaHus M TpybONpOBOAOB TEMSIOBOrO MyHKTa M CUCTEM MnoTpebneHus
TEeNnoTbl cnegyeT npegycmatpuBaTb CUCTEMY ApeHaXa U CrivBa BOAbl, UCKNIOYAIOLLY0 BO3AENCTBUE TENNOThl Ha
TPYHT.

11.11 Yucno napannensHo paboTaloLwmux Bogonogorpesareneit Ang CUCTEM OTOMMEHUS AOIMKHO BbiTb He
MeHee [ABYX, paccyMmTaHHblX Ha 75% npOM3BOAUTENBHOCTM KaxAbl, a ANS CUCTEMbl OTOMMNEHUS 30aHUN U
COOpPYXEeHUI, He JONYCKaLLMX NepepbIiBOB B nogave Tennotol, - Ha 100%.

11.12 lMpu npuMeHeHUn apmaTypbl OBLLENPOMBILLNIEHHOrO Ha3HaYeHUs U Kpenexa, U3roTOBMIEHHOro U3
yrnepoaucTon ctanum, OSMKHbI cOBnoaaTbCa MEPONPUATUS, UCKIHOYaloLWMe BO3MOXHOCTb CHIDKEHNS TemnepaTypbl
ctanu Hwke MuHyc 30°C npu TPaHCMOPTUPOBAHUN, XPAaHEHNW, MOHTaXE U 3KCMyaTauum.

11.13 3arnybneHne 6akoB ropsiien BoAdbl M KOHAEHCATHbIX 0AKOB HWMXKE MMAaHUPOBOYHBLIX OTMETOK 3eMin
npu CTPOMTENbCTBE HA BEYHOMEP3IIbIX PYHTAxX No npuHUmMniy | (C coxpaHeHMeM Mep3rioro COCTOSHUS FPYHTOB) He
AornyckaeTcs.

Mogpab6aTbiBaembie TeppUTOpPUN

11.14 Tlpn nNpOEKTUpPOBaHMM TEMMOBLIX MYHKTOB Ha nogpabaTbiBaeMbiX TEPPUTOPUAX  AOSDKHbI
cobntogartbes TpeboBaHma nn. 11.4-11.6.
11.15 Ycmnua oT HenogBWKHbIX ONOP He JOMKHbI NepefaBaTbCa Ha KOHCTPYKUMIO 30aHUMN.

MpocagoyHblie OT 3aMavYNBaHUA FPYHTbI

11.16 lMop nonamu TennoBbIX MYHKTOB M Oakamu cnefyet npegycMaTpuBaThb YNIIOTHEHWE TPYHTa Ha
rmy6uHy 2,0-2,5 M. KOHTYp YyNMOTHEHHOrO rpyHTa OCHOBaHUS AOMMKEH ObiTb Gonblue rabapuToB COOPYXEHUs] He
MeHee YyeM Ha 3,0 M B KaXKayHo CTOPOHY.

Monbl JOMKHbI ObITb BOAOHENPOHULAEMBIMA N UMETb YKIIOH He MeHee 0,01 M B CTOPOHY BOOOCGOPHOrO
BOLOHENMPOHMLLIAEMOTO NpUsiMKa.

B mecTax conpspkeHusi NofioB Co CTEHAMWU OOSKHbI NpeaycMaTpuBaThCs BOOOHENPOHMLAEMbIE NINHTYCHI
Ha BbicoTy 0,1 - 0,2 M.

11.17 PacctosiHne OT 0aKoB-akKyMyrsiTOPOB M KOHOEHCAaTHbIX 0akoB, pasMellaeMblX BHE TEMMOBbIX
MYyHKTOB, OO0 30aHWA U COOPYXEHWA LOIMKHO ObITb: MPU rPYHTOBLIX ycnoBusix Il Tuna (c BogonpoHuuaembiMu
NOACTUMAIOLWMMMK TPYHTaMM) He MeHee 1,5 TOnNWMHbLI NPOCAOYHOrO CNOos; MpU FPYHTOBLIX ycrnoBusix |l Tuna (c
BOOOHENPOHMLAEMbIMY NOACTUAIOLWMMU TPYHTaMMN) HEe MeHee Tpex TOSLLMH NPOCafoYHOro Cros, Ho He Gonee 40
M.

11.18 lMNpoknagky TpybonpoBoaoB cneayeT npegycmMaTpyBaTh, Kak NPaBuIio, Bbille YPOBHS nona.

HonyckaeTtcs npoknagka TpybonpoBO4OB B BOAOHEMPOHNLI@EMbIX KaHanax.



11.19 B mecTax npoxoda TenrnoBbiX ceTen yepe3 yHOAMEHTbl UKW CTEHbl 34aHUN TEennoBbIX MYHKTOB
3a30p Mexay MOBEPXHOCTbK TEMMOM3ONSALUMOHHON KOHCTPYKUMKM TpybonpoBoda M BepxoM (HM30M) OTBEpPCTUS
OOIMKEH NpegycMaTpuBaThbCH C y4eTOM BO3MOXHOWM MPOCaAK/ 30aHNS U COOPYXKEHUSI.

MuHUManbHbIe PAaCCTOAHUA B CBETY OT CTPOUTENbHbIX KOHCTPYKLUM
Ao TpybonpoBoaoB, 06opyAoBaHUsA, apMaTypbl, MeXAy NOBepPXHOCTAMMU
TEeNnNoU30NALMOHHBbIX KOHCTPYKLMI CMEXHbIX TPY60NpoBOAoOB,

a TaKke LUMPUHA NPOXOA0B

Tabmauua 1. MMyHMMAaJIb HEIE pPaccTOAHUA B cBeTy oT TPYOONIPOBONOB
0O CTPOMTEJIBHEIX KOHCTPYKLMM M OO CMEXHHX TpyOONpPOBOIOB
Tabumua 2. MuHMMAJbHAas WUMPUHAE OPOXOIOB
Tabauua 3. MryHMMaJIbHOE PaCCTOSHME B CBeTy Mexady TpyOonpoBOIaMM
VM CTPOUTEJIEHBIMY KOHCTPYKIMVAMN
MuHMManbHble pacCTOAHUA B CBeTYy OT TpybonpoBoaoB
A0 CTPOUTENbHbIX KOHCprKLl,VIVI N A0 CMEXHbIX pr60npOBon03
YCIIOBHEIN PaccTosgHMEe OT I[NOBEPXHOCTMU TEIJIOM3OJIALUMOHHOM KOHCTPYKLMM
ouaMeTp TpyOONpPOBONOB, MM, HEe MEHee
TPyOOnIpPoOBO-
0OB, MM 0O CTEHEBL oo oo noJja 0O IMOBEPXHOCTHU
[IePEKPETS TEJIOM30JIALMOHHOMN
KOHCTPYKLMM CMEXHOT'O
TpybonpoBona
1o 1o
BEPTUKAJIM |TOPU3OHTAINU
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
[lpuMeuaHne. [Ipr PEKOHCTPYKLUMM  TEIJIOBEIX IIyHKTOB c VICIIOJIb 30BaHUEM
CYMECTBYRIMX CTPOMTEJNbHEX KOHCTPYKLMUM »OONycKaeTcs OTCTyIJIEHME OT
pasMepoB, yKAa3aHHBIX B HAHHOM Tabnuie, HO ¢ ydeToMm Tpebomaumit . 2.33 .

MMHMMaanaﬂluMpMHaﬂpOXOAOB

HamMmeHOBaHME OOOPYyIOBaHMS M CTPOUTEJBHBIX KOHCTPYKILMIM,
MeXIOy KOTOPBMM NPEeOyCMaTPUMBaAKTCH MIPOXOIBL

PaccTrogHue B
CBETY, MM,
HEe MeHee

Mexmoy HacocaMM C 3JJIeKTpoABMIaTessaMu Hamnpsaxenmem mo 1000 B 1,0

MpunoxeHue 1

Tabnuua 1

Tabnwuua 2



To xe, 1000 B u 6Gosee 1,2

Mexny HacocaMM M CTEHOM 1,0
Mexnoy HacocaMM M paclOpenesIMTeSIbHBEIM WMUTOM MmiamM mmToM KUIIMA 2,0
Mexny BEICTyHNAaUMMM YacTAMM OOOPYyIOBaHMSA ( BOomornomorpeBaTe- 0,8

Jel, TPpA3eBUKOB, 3JIEBATOPOB M Ip.) WM BHCTYNAOIMMM UaCTd-
MY OOOpPYyHNOBaHUA U CTEHOM
OT moJjla WAM [NEPEKPETUS OO NOBEPXHOCTM TEIJIOM3OJISLMOHHEIX 0,7
KOHCTPYKLUUY TPyOOIPOBOLOB
Ina  obCcayxuBaHMSA apMaTypel U KOMIEHCATOpPOB ( OT CTEHH IO
branua apMaTypel WM IO KOMIEHCATOpa) MNpM IOuamMeTpe Tpyo,

MM
o 500 0,6
ot 600 1mo 900 0,7

[Ipy yCTaHOBKE IBYyX HaCOCOB C B3JIEKTPOOBMIATEJIAMM Ha OIHOM 1,0
byHmamMeHTe 0e3 Npoxoma MeXOy HMMM, HO C oDecClIedeHMEM BOK-
PYI' COBOEHHOM YCTAHOBKM IIPOXOIOB

Tabnuua 3

MuHumanbHoe paccTosiHMe B CBeTy Mexay prﬁonpoao,anM
U CTpoUTeNibHbIMN KOHCTPYKUUAMU

HammMmeHoBaHME PaccrogHue B
CBETY, MM,
HEe MeHee

OT BHICTYNAKIMX YacTel apMaTypsl WK oBopynoeanusa ( ¢ 200
YUEeTOM TEeIJIOM3OJIALUMOHHON KOHCTPYKLUM) IO CTEeHE
OT BHCTyHNAKIMX dYacTelM HaCOCOB C B3JIEKTPOABMIATEJIAMU 300

vanpsaxerHuem no 1000 B ¢ mgmuamMeTpoM HANOPHOTO Narpybka He
Gomee 100 wmMm ( mpu ycTaHOBKe y CTeHH 6e3 [poxoma) Io

CTEHH

Mexny BEICTyNAaOIVMM YacTAMM HACOCOB M B3JIEKTPOABMIATEJIeNn 300
npM yCTAaHOBKE IBYX HACOCOB C SIIEKTPOABUTATEIAMY Ha

OnHOM (QyHIAMEHTe y CTEeHH 6e3 Mpoxola

OT ¢duiaHlla 3aIBMXKM Ha OTBETBJIEHUM IO [IOBEPXHOCTH 100
TEIJIOU30JIALVMOHHOM KOHCTPYKLUUM OCHOBHHX TPYO

OT BHIOBMHYTOTO WNMHAENd 3aiBuwxky ( miIM  mTypBajia) »oo 100
crenn unu nepekpeTus npu Dy <=400 MM

To xe, npuD_y>=500 wMum 200
OT mnoJsia OO HMBa TEIJIOM3OJIALUMOHHOM KOHCTPYKLUMM apMaTypel 100
OT CTeHH MM OT GJiaHlla BamBUXKM IO WTYLEPOB IJISA BHIIyCKa 100
BOIEl MJIM BO3IyXa

OT noJsla WM MNEPEeKPETUA OO MNOBEPXHOCTM TEeIJIOM3OJISALUMOHHOM 300

KOHCTPYKLUUN pr6 OTBETBJIEHUM

MpunoxeHue 2

MeToaurka onpeaeneH1si pacyeTHOW TensioBoi NPOM3BOAUTENLHOCTHU
Bogomnoaorpesaresiell OTOMNJIEHUs U ropAYero BoAOCHabXeHus

1. PacyeTHyto Tennosylo NpoM3BOAUTENBHOCTL Bogonodorpesatenent Q(sp), cnegyeT npuvHUMaThL MO
pacyeTHbIM TEMNMOoBbIM MOTOKAM Ha OTOMMEHWe, BEHTUMAUMIO U ropsvee BoOAOCHabOXeHWe, NpuBedEeHHbIM B
NPOEKTHOWM JOKYMEHTaUUM 34aHNN N COOPYXEHUN.

Mpn OTCYTCTBMM NPOEKTHOM AOKYMEeHTauuu AOoMycKaeTcs onpefensaTb pacyeTHble TenroBble MOTOKU B
COOTBETCTBMU C yKasaHnsamu CHulM 2.04.07-86* (N0 yKpyNMHEHHbIM NoKasaTernsam).



2. Pac4yeTHyl0 TennoByl NPOU3BOAMTENBLHOCTb BOAOMNOAOrpeBaTenen ana cucrem ortonneHus Q(sp) o
crnepyeT onpeensaTb NPU pacyeTHOW TemnepaType HapyXHOro BO3gyxa AN NpOoeKTMpoBaHus otonnexus t_o, °C,
W MPUHMMATb MO MakCMMarnbHbIM TEMMOBBIM NOTOKaM Q_omax, onpeaensieMbiM B COOTBETCTBMM C yKasaHuem m. 1.

Mpn He3aBMCMMOM MPUCOEANHEHUM CUCTEM OTOMNMEHUSA U BEHTURALMM Yepe3 obwmi BogonogorpesaTenb
pacyeTHas Tennosasi NPOM3BOAUTENBHOCTb BoAonodorpesatend, BT, onpegenserca no cymme MakCUMarbHbIX
TENMoBbIX MOTOKOB Ha OTOMMEHNE U BEHTUMSALMIO:

sp
Q=Q +Q

0 oOomax vmax

3. PacueTHyio TenmnoByl MpoOU3BOAUTENBHOCTL BoAonoAdorpesaTtenen, BT, ana cuctem ropsiyero
BOAOCHAbGXeHNs1 ¢ y4eTOM MnoTepb TEnsoThl NOJalWMMU U LUMPKYNAUMOHHBIMKU Tpybonposogamu Q(sp)_h, BT,
cnepyeT onpefensTb NpuM TemnepaTtypax BOAbl B TOYKe M3noMa rpaduka TemnepaTyp BOAbl B COOTBETCTBUU C
ykazaHmaMu n. 1, a npyM OTCYTCTBUM MPOEKTHOM AOKYMEHTauuMu - MO TENSOoBbIM MOTOKaM, onpeensiembiM Mo
cnegyowmnm copmynam:

npu Hanuyum 0aKkoB-akKyMyrisiTOPOB HarpeBaemon BoOAbl Yy notpebutenenm - no cpegHemy TenroBOMY
MOTOKY Ha ropsiiee BogoCHabXeHMe 3a OTONUTENbHLIA Nepuoa, onpegensemomy no n. 3.13, a CHull 2.04.01-85,
no cpopmyne

h

Q
h T
Q =
sp 1,2

Unn B 3aBUCUMOCTU OT MPUHATOrO 3anaca TennoTbl B 6akax no npun. 7 u 8 ykasaHHou rnaebl (v no CHul
2.04.07-86* - Q(sp)_h =Q_hm);

npu OTCYTCTBUM GaKOB-aKKyMynsaTOPOB HarpeBaemMow BoAbl y noTpebuTenen - no MakcUmarbHbIM
TENMoBbIM MOTOKaM Ha ropsiiee BofgocHabxeHue, onpegensiembiM no n. 3.13, 6 CHul 2.04.01-85, Q(sp)_h(h) =
Q_hr (unn no CHwuIN 2.04.07-86* - Q(sp)_h = = Q_hmax).

4. Tlpy OTCYTCTBMM [aHHbIX O BENUYMHE MOTEPb TENnoTbl TpybonpoBogamMu CUCTEM TFOpPSYEro
BOAOCHabXeHMs JonyckaeTcs TENOBbLIE NMOTOKM Ha ropsiyee BogocHabxeHuwe, BT, onpegensats no dhopMynam:

npy HanNn4uM 6akoB-akKyMynsTOpoB

C
Q = X (G (55-t)(L+k ); )
hm 3,6 hm c TII

npn OoTCyTCTBUA 6aKOB-aKKyMyﬂﬂT0pOB

c
Q = — (G +G k)(55-1), ¥
hmax 3,6 hmax hmc T c

Irmge K - KOS@@I/U_LMGHT, yT:U/[‘I‘bIBaIOLLU/UZ IIoTepm TEeIllJIOTEL pr@OHpOBOHaMV[ crucreM
TII rop4Aadero BOHOCHa@XGHV[H, HpMHI/[MaeMBHZ o TabJ. l

Tabnuua 1

Koa9@buiimeHT, YyUYUTHBADLILIUN
IOTEPU TEIIJIOTH
Tpybonposonamm, K T

TUNE CHUCTEM TOpSdYero BOINOCHAOXeHMUS

OpM HaIuudum tes
TEMNJIOBHIX CeTeM [TensoBex
ropsa4Yero ceren
BOINOCHAOXEHMA |IOopAdero
nnocJyie ITII BOIOCHAa0b-
KEHUSI




C UBONIMPOBAHHEIMM CTOSKaMM 0€3 [OJIOTEHLECYIM- 0,15 0,1
TeJyen

To Xe, C MOJIOTEHIECYUTEJIAMN 0,25 0,2
C HEeM3OJUPOBAHHEMU CTOAKAMU M IOJIOTEHLECYM- 0,35 0,3
TenaMu

Tabnuua 2

Hauano mabnuuysi. CM. 0KOHYaHuUe

UnucnenHocTs xuTenen| 150 250 350 500 700 1000 1500 2000

Kosdouument dyacosoi| 5,15 45 41 3,75 3,5 3,27 3,09 2,97
HEPAaBHOMEPHOCTU
BoconoTpebiennsa K_ u

OkoH4yaHue mabnuubl. Cm. Ha4yaso

UncyienHocTs xurejyen | 2500 | 3000 | 4000 | 5000 | 6000 | 7500 | 10000 20000

Kosbduumenr uacosoi| 2,9 2,85 2,78 2,74 2,7 2,65 2,6 2,4
HEPaBHOMEPHOCTU
BomonoTrpebmenma K_ u

Mpy OTCYTCTBMM [aHHLIX O KONUYECTBE M XapaKTepucTuKe BOAOPa3bopHbIX NMpuBOpOB YacoBOW pacxof
ropaveit Bogbl G_hmax ans Xunbix panoHoB gonyckaeTcst onpenensts no popmyne

G =kx Cymma G (€))
hmax u hm
roe k - KO2OOULUMEHT YacOBOM HEPABHOMEPHOCTY BOHNOMNOTPEeOJIeHNME, IPWMHMUMAEMBIA
u no Tabi. 2 .

MpumeyaHue. [ns cuctem ropsiiero BOAOCHAOXEHWs, OOCHYXMBAKOLWNX OOHOBPEMEHHO KUMblE U
obLiecTBEHHbIE 3aaHUsI, KOIhDULIMEHT YacoBOW HEPABHOMEPHOCTM crieayeT NpUHUMaThb N0 CYMME YUCIIEHHOCTM
XKUTENen B XWUNbIX 30aHUSIX U YCIOBHOW YNCNEHHOCTH xuTenen U_ycn B OGLLECTBEHHBIX 30aHUSIX, ONpeaensemMoi
no gopmyne

ob
U =025G , (4)
yea hm
o6
rne G - CpemHMM Pacxol BOOH Ha Iopsyee BOIOCHAOXeHMEe 3a OTONUTEJIbHBIM
hm nepmuon, xr/ 4, os OoBWEeCTBEHHHBIX 3IaHuM, onpenejseMens no CHwuIl
2.04.01-85.

Mpn OTCYTCTBUM [aHHLIX O Ha3Ha4YeHWM OOLLECTBEHHbIX 34aHWiA JOoMyckaeTcs npu  onpeneneHuu
koaduLMEHTa YacoBOW HepaBHOMEPHOCTM MO Tabn. 2 YCMOBHO YWUCINEHHOCTb XWUTENEeW npuHUMaTb C
koappumumeHTom 1,2.

MpunoxeHue 3

MeTopguka onpepgeneHnsa napamMmeTpoB ANA pacyeTa
Bo.qononorpeBaTeneﬁ oTonneHunsa



1. PacyeT noBepxHOCTM HarpeBa BoAOMNoOAorpeBatenei otonneHuss F, M2, npoBoauTcs npu Temnepartype
BOAbl B TEMJIOBOW CETU, COOTBETCTBYIOLLEN pacyeTHOM TeMnepaType HapyKHOro Bo3dyxa Ans NpoeKTUPOBaHMWs
OTOMMEHMS], U Ha pacyeTHYH NPOU3BOANUTENBHOCTb Q(SP)_0, onpeaeneHHyto no npun. 2, no dopmyrne

Qo
ki,
cp

—
—

1)
"®opmyna 1"

2. Temnepatypy Harpesaemon Boabl crnegyeTt NpuHUMaTh:

Ha BxoAe B BogonoforpesaTenb Tay_2 - paBHOW TemnepaTtype Bodbl B 06paTtHOM TpybonpoBoge cuctem
OTOMMEHUS Npu TemnepaType HapyXHOro Bo3ayxa t_o;

Ha BbIxode M3 BogonogorpeBatens tay_0l1 - paBHOM TemnepaType BoAbl B nogawowem Tpybonposoge
Tennosblx ceten 3a UTM wnm B nopawwem TpybonpoBoae CUCTEMbI OTOMMEHUST NpPU  YCTaHOBKE
Bopgonoporpesatens B UTI npu Temnepatype HapyxHoro sBosgyxa t_o.

I'IpumeanMe. I'Ip|/| He3aBMCMMOM MNpucoeamHeHnn CUcTtemMm OTOoMJeHnA U BEHTUNAUUN Yepes obwmn
Bogonoaorpesartesnib  TeMneparypy HarpeBaeMOﬁ BOObl B O6paTHOM pr6OI'IpOBO,EI,e Ha BXo4de B
Bogonoaorpesartesnib cnenyeTt onpenendartb ¢ ydeToM TemMnepatypbl BOObl Nocne npucoegnHeHusA pr6OI'IpOBO,EI,a
CUCTEMbI BEHTUNALUUN. |_|pI/1 pacxoge TennoTtbl HA BEHTUNALUIO He bonee 15% CyMMapHOro mMakcmmMaribHOro
4acoBOro pacxoga TennoTbl Ha OTOoNNIeHMne [OonyckaeTcda TeMmnepartypy HarpeBaeMOﬁ BOObl nepen
Boagonogorpesartenem npuHnMmaTb paBHOIZ TeMmnepartype BoAbl B 06paTHOM pr6onposo,qe CUCTEMbI OTOMNJIEHUA.

3. TemnepaTtypy rpetowien Boabl cnegyeT npuHUMaTh:

Ha BXxoJe B BogonoaorpesaTenb - paBHOM TeMnepaType BoAbl B nogatollem TpybonpoBoae TeNnoBon cetu
Ha BBOAE B TENNOBOW NYHKT Tay_1 npu TemnepaType Hapy>HOro Bo3gyxat_o;

Ha BbIxoge M3 BogonoporpeBatens Tay 02, - Ha 5-10°C Bblwe TemnepaTypbl Bogbl B 0OpaTHOM
TpybonpoBode cucTeMbl OTOMSIEHMSI NMPU PaCYETHON TeMMNepaType HapyXHOro Bosayxat o.

4. PacuyeTHble pacxogbl Bogbl G _do m G_omax, Kr/4, gna pacyeta BogonofdorpeBaTenen cuctem
OTONNIEHUS cnenyeT onpeaensatb no popmynam:

rpetowien sogbl

36Q
omax
do ( Tay - Tay ) cC
1 02

HarpeBaemMoW BOAbl

36Q
omax
G = . 3
omax ( Tay - Tay) c
o1 2

Mpn He3aBMCUMOM MPUCOEANHEHUN CUCTEM OTOMIEHMS] U BEHTUNALMM Yepe3 obLwuin BogonogorpeBartenb
pac4deTHble pacxoabl Boabl G_do n G_omax, Kr/4, cnegyeT onpeaendatb no popmynam:
rpewowien sogbl

36(Q +Q )

omax vmax
G = ; (4)




do ( Tay - Tay ) c
1 02

HarpeBaemMow BoAabl

36Q +Q )
omax vmax
G = : (5)
omax ( Tay - Tay) c
01 2
rneQ ,Q - COOTBETCTBEHHO MaKCMMaJlbHEIE TEIJIOBHE IIOTOKM Ha
omax vmax OTOIIJIEHME U BEHTUIISLMIO, BT.

5. TemnepatypHblii Hanop JenbTa-t_cp, °C, BogonogorpesaTens oTonneHUs onpeaenseTcs no opmyne

Mgy = (1 —t0) - (Ggp — 1)

231g " tor
Tgy — T2

(6)

(6)
"®opmyna 6"

6. KoacbcbmumeHT Tennonepegaum B 3aBUCMMOCTM OT KOHCTPYKUMW Bogonogorpesatens cregyet
onpegenaTtb no npun. 7-9.

MpunoxeHue 4

MeTtoauka onpegeneHusa napameTpoB OANA pacyeTa Bo,qononorpeBaTeneﬁ
ropsavero BOAOCHabXeHUs, nNPUcoeanHeHHbIX No OAHOCTyneHHaTOﬁ cxeme

1. PacyeT noBepxHOCTM HarpeBa BoAONoAOrpeBaTenen ropsayero BogocHabxeHnsa cneayeT Nnpou3BoauTb
(cm. puc. 1) npu TemnepaType Bogbl B MogarolleM TpybomnpoBoAe TEnfioBOW CEeTW, COOTBETCTBYHOLLENA TOuKe
nsnoma rpadguka TemnepaTyp BOAbl, UMM MPU MUWHUMANbHOW TemnepaType BOAbl, €Cru OTCYTCTBYET W3MOM
rpadomka TemnepaTyp, ¥ No pacyeTHON NPOM3BOAUTENBHOCTU, onpeaeneHHOn no npus. 2

Q,F
kAt

F:

, (1)

p

1)
"®opmyna 1"

2. TemnepaTtypy HarpeBaemoWn Bofbl criegyeT nNpuMHMMaTh: Ha BXOo4e B BoAonogorpesaTenib t € - paBHOM
5°C, ecnu OTCYTCTBYIOT SKCMJlyaTauMOHHbIE JaHHbIE; HA BbIXOA4E U3 Bogonogorpesatensa t_h - pasHon 60°C, a npu
BaKyymMHoOW geaspaumm - 65°C.

3. TemnepaTypy rpetowien Bogbl criegyeT NpuHUMaTh: Ha BXOAe B BogonogorpesaTenib Tay'_1 - paBHOW
TemnepaType BoAbl B nofatoLliem TpybonpoBoae TENmoBOW CeTM Ha BBOAE B TEMNMOBOW MyHKT Mpu TemnepaType
Hapy>XHOro BO34yxa B TOYKe M3fnoma rpadumka TemnepaTtyp BOAbl, Ha BbIxode M3 Bogonogorpesatens Tay' 3 -
pasHon 30°C.

4. PacuetHble pacxogbl Boabl G_dh wu G_h, «r/4, ana pacdeTa BogonogorpeBaTens ropsayero
BOAOCHabxeHus cnefyeT onpeaensatb No opmynam:



rpewten Boasl

3,607
Gap = ~—t—; (2
" e P
HarpesaemMon BOLbI
3,607
= 00 (g
(th_tc)c
(2)
3)

"®opmynel 2 n 3"
5. TemnepaTypHbIiA Hanop BO4OMNOAOrpeBaTeNs ropsvero BOAoCHabxeHUs onpeaenseTcs no opmyne

_ (te) — (i)
23l 237 )

-1

At

4)
"®opmyna 4"

6. KoadbcbmumeHT Tennonepegaum B 3aBUCMMOCTM OT KOHCTPYKUMW Bogonogorpesatens cregyet
onpenenaTb no npus. 7 - 9.

MpunoxeHue 5

MeToauka onpegerneHus napameTpPoB Ans pacyeTa BogonoaorpesaTenen
ropsiuero BoAOCHabXeHusl, NPMCoeaUHEHHbIX NO ABYXCTYNeH4YaTon cxeme

MeToguka pacdeTa BogonogorpeBaTenen ropsgyero BogocHabXeHus, NpucoeanHeHHbIX K TEMMOBOW CeTu
no AByXCTyneH4aTon cxeme (CM. puc. 2 - 4) ¢ orpaHnyYeHMeM MakCUmarnbHOro pacxofda CeTeBOW BoAbl Ha BBOA,
npMMeHseMas OO HacTosAWero BpEeMeHW, OCHOBaHa Ha KOCBEHHOM MeTode, MO KOTOpPOMYy Tennosas
npousBoguTensHoCcTb | CcTyneHu BoponogorpeBaTenent onpegensetca 6anaHCOBOM  Harpy3kom ropsivyero
BOAOCHabXeHus, a Il cTyneHn - No pasHuLe Harpy3ok Mexay pacyeTHOM WM Harpyskow | cTyneHu. [Npu 3TOM He
cobnogaeTcst NPUHLMN HENPEPbLIBHOCTW: TeMrepaTypa HarpeBaemMon BOAbl Ha Bbixoge M3 Bogonogorpesatens |
CTYNeHu He COBNagaeT C TemnepaTypow TOW e BoAbl Ha BXoAe BO Il cTyneHb, YTO 3aTpyaHSET ee NCMONb30BaHWe
ONsl MalMHHOro cyeTa. HoBasi MmeToamka pacyeTta 6onee normyHa Anst ABYXCTYNEHYaTon CXeMbl C OrpaHnyYeHneM
MaKCMMarbHOro pacxoaa ceteBor BoAbl Ha BBoA. OHa OCHOBaHa Ha TOM MOSIOXEHWUW, YTO B YaC MaKCMMaribHOro
Bogopasbopa npu pacyeTHom And nogbopa BogonodorpeBaTtenen TemnepaType HapyXHOro BO34yxa,
COOTBETCTBYHOLLEN TOYKE M3NOMa LEHTparibHOro TemnepaTypHOro rpaduka, BO3MOXHO MpeKkpalleHne nogayu
TennoTbl Ha OTONJIEHNE, U BCS ceTeBad BoAa NOCTynaeT Ha ropsiiee BogocHabxeHwne.

[nsa Bbibopa HeO6X0AMMOro TMNopasMepa M Ymcra CeKLun KoXXyxoTpyoHoro nmbo ymMcna nnacTuH 1 yicna
XOAOB MNnacTvHYaToro BoOAoMoJorpeBaTener criegyeT onpegenute MOBEPXHOCTb HarpeBa MO  pacyeTHON
Npou3BOAUTENBHOCTM U TEMMepaTypam rpetoLleil U HarpeBaemMon BoAbl U3 TEMSIOBOrO pacyeTa B COOTBETCTBUM C
HXenpBeaeHHbIMU hopmynamu.

1. PacyeT noBepxHOCTM HarpeBa F, M2, BogonoporpeBaTenen ropsyero BOAOCHAOGXeHMSI OOSKeH
npou3BoauTbLCA MpU TemnepaType BoAbl B nogawlem TpybonpoBode TEMMOBOW CETWU, COOTBETCTBYHOLLEN TOYKE
nsnoma rpadguka TemnepaTyp BOAbl, UMM MPU MUHUMANbLHOW TemMnepaType BOAbl, €Cnu OTCYTCTBYET W3NIOM
rpaduvka Temnepartyp, Tak kKak Npu 3TOM pexume OyoeT MuHMMAarnbHbI nepenag Temnepatyp U 3HavYeHui
KoadhpuLmeHTa Tennonepenadu, no popmyne
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"®opmyna 1"

2. PacnpepneneHue pacyeTHon Tennoson npoussoautensHoctn Q(sp)_h Bogonoporpesatenen mexay | n
Il cTyneHsIMM OCyLLECTBNSETCA UCXOOS W3 YCMOBWS, YTO HarpeBaeMasi Boga Bo |l cTyneHu porpeBaeTtcsi OO
TemnepaTypbl t h = 60°C, a B | cTtyneHn - po temnepatypsbl t(I)_h, onpegensieMoit TEXHMKO-3KOHOMUYECKUM
pacyeToMm unu npuvHumaemon Ha 5°C meHee TemnepaTtypbl ceTeBow BoAbl B obpaTHOM TpybornpoBoge B TOuke
nanoma rpaduka.

PacueTHaa TennoBasi npou3BoAUTENbHOCTbL BogonogorpeBatenen | u Il ctyneHen Q (spl,ll)_h, BT,
onpegenseTcs no oopmynam:

I ¢ .
O = Ghmax (1 - tc)gza (2)

I, €
thpll = Ghmax(th - rh)g”,g- (3)



(2)
3)

"®opmynbl 2 n 3"

3. TemnepaTypa HarpeBaemol Boapl, °C, nocne | ctyneHn onpegenseTcs no dopmMynam:

npn 3das8UMCUAMOM NpucoeanHernn C
NNeHny

f;ll, = T'Q—S;

npv He3aBMCUMOM NMpPpUCOEeJUHEHW
oTonnexHund

t}I = T'{}z —5.

(4)
(5)

"®opmMynbl 4 n 5"

4. MakcumanbHbld  pacxof HarpeBaemMow Bofbl, Kr/d, npoxogswen uyepesd | un Il cTyneHu
Bogonoaorpesartens, cnefyeT paccuMTbiBaTb UCXOAA M3 MakCMMarnbHOrO TEMnOBOro MNOTOKa Ha ropsiyee
BogocHabxeHne Q_hmax, onpegensiemoro no copmyrne 2 npwn. 2, n Harpeea Bogbl Jo 60°C Bo Il cTyneHu:

GP = 3 36thax (6)

hmax C(fh . fc) )

(6)
"®opmyna 6"

5. Pacxog rpetowen soabl G(sp)_d, Kr/u:

a) Ons TennoBblX MNYHKTOB MPW OTCYTCTBUM BEHTUNSALMOHHOW Harpysku pacxof rpetollen BoAbl
npuHUMaeTcs oanHakoBbIM Ang | 1 |l cTyneHen BogonogorpesaTtenen n onpeaenseTcs:

npu perynupoBaHum OTMNycKa TennoTbl N0 COBMELLEHHON Harpyske OTOMNMNEHUS U ropsyero BOAOCHabXeHus
- Mo MakcMmanbHOMYy pacxofy CeTeBOW BOAbl Ha ropsdee BoaocHabxeHwe (cpopmyna (7)) nubo no
MaKCMMarbHOMY pacxody ceTeBoMW BoAbl Ha oTonneHue (chopmyna (8)):



36-0550mer . (7)

sp
Gdl = Gdhmm’ =

o(t)-17)
3,60,
G =G, = 35Comax
14 do e (8)

B kayecTse pacyeTHOW npuxumaeTcs Gonbluan
W3 MOMYYEHHbIX BENUYUH;

nNpy pPeryaMpoBaHnn OTMycka TEnnoTsl Mo Ha-
rpy3ke OTOM/IEHWUS pac4eTHbI pacxofd rpeiowein
BOAbI OnpeaenseTca no popmyne

G;P = Guo + 1,2G s (9)
_ 360 (55-1
Camm = e\ 5521, * O (10)

Mpu aToM CnegyeT NPoOBepsTL TeMnepatypy rpe-
I0LeN BOAbI HA BbIXOAE M3 BO@onogorpesarens |
cTynenu npu Q... No dopmyne

3,6Qhma
cGY : (11)

B cnyuae ecnv Temneparypa, onpeaeneHHas rno
dopmyne (11), nonyuunack Huxe 15 °C, 10 12] cne-
ayeT npuHumars pasHoit 15 °C, a pacxop, rpetoLiei
BOJbI NEpecuuUTaTh No dopmyne

SR

sp _ 3:60mmax .
4" o(r,-15)° (12)

6) ANS TennoBbIX NYHKTOB NPU HANWUYUKM BEHTU-
NAUMOHHOW Harpysku pacxop, rpeioLtein Boasl Npu-
HYMaeTCH.

ans | ctyneHu
G = Gatmax + Go; (13)

ans |l ctynexu
G = Gamax- (14)

6. Temnepatypa rpetowei sogel, °C, Ha BbIXO-
ne na3 sogonoaorpesarens Il ctynexu 12‘:

CG;pH : (15)

7. Temnepatypa rpeiowuei Boapl, °C, Ha Bxoge
B BOAONOAOrpeBaTens | crynenu tf:
I
o = T2 Capmax + 3G
Gatmax + Cdo
8. Temnepatypa rpetoweit Boasl, °C, Ha BbIXO-
ne n3 Boponoaorpesarens | crynewn <k
3,607
cGP (17)

(16)

& oye

9. CpegHenorapudmMmuyeckas pasHoCTk TemMne-
paTyp mexay rpeiowei 1 Harpeeaemon Boaow, °C

 Atg - At
o g
Sl (18)

(7)

(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

"®opmynel 7,8,9,10,11,12,13,14,15,16,17,18"

MpunoxeHue 6

MeToguka onpeaeneHust napamMeTpoB Afisl pacyeTa BogonogorpeBarTenen
ropsiyero BoaocHa6xeHus, NpucoeAnHEHHbIX NO ABYXCTyNeH4YaTon cxeme
co cTabunusauymen pacxoga Bogbl Ha OTOMNJIEHME



1. TlloBepxHOCTb HarpeBa BogonogorpeBatenen (cM. puc. 8) ropsyero BogocHabxeHus F, M2,
onpegenseTcs npu Temnepatype BOAbl B nojawoweM TpybonpoBOoAe TEMfoBOW CEeTW, COOTBETCTBYHOLLEN TOYKE
nsnoma rpadguka TemnepaTyp BOAbl, UMM MPU MUWHUMANbHOW TemnepaType BOAbl, €Cru OTCYTCTBYET W3MOM
rpadvka TemnepaTtyp, Tak Kak npu 3TOM pexume OydeT MuWHMMAarnbHbIM nepenag Temnepatyp U 3HavyeHwuw
KoaghuLmeHTa Tennonepenadu, no popmyne

_ 9

kAt
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rae ¢ — pacuyetHaa tennosas npoun3
- HOCTb BOAONOA0rpeBarTenem i(
nocHabxewHusa, BT, onpepe

npwvn. 2;
At — Cpe,n.HenorapuchquCK%ﬂ pac
nepartyp Mexay rpetowen n He
BOpOW, °C, onpepensercsa no
kK — xo3acdpPunumeHT Tennonepenaymn,
‘onpepensieTca B 3aBUCUMOCTU C
UM Bogonoaorpesarenen nNo |

1)
"®opmyna 1"

2. Tennosown noTok Ha Il cTyneHb Bogonoporpesatens Q(spll)_hd, BT, npu AByXcTyneH4yaTon cxeme
npucoeauHeHnss BoponoforpesaTtenen ropsdero BogocHabxeHuss (no puc. 8), HeobxoauMbIA TONbKO Ans
BblYMCIIEHUSA pacxoda rpetollen BoAbl, Npy MakCMMarbHOM TEMNMOBOM MNOTOKE Ha BeHTUnsuuio He Bonee 15%
MakcuMarnbHOro TENMOBOro NOTOKa Ha OTOMNNEeHWe onpeaenseTca no popmynam:



npyv OTCYTCTBUK 6AKOB-aKKYMYyNATOPOB Harpe-
8aEeMON BOObI

P 1 2G(55 — 1) = + Qs
Opg = 1,2Gm( h)3’6+th, 2)

npv HanuuMm 6aKOB-aKKYMYNSITOPOB Harpesae-
MO BOfbI

I = G55~ 1)+
th m 4) 36 + Qs (3)

roe Q,, — Tennoeble notepu TpybonposBonos cuc-
Tem ropsyero sogocHabxenua, BT.

Mpu OTCYTCTBUM ABHHLIX O BENUYUHE TENNOBLIX
noreps TPybonpoBogaMu CUCTEM ropsyvero Bodo-
cHabxeHuns Tennosow NoTok Ha ll cTyneHs BOAONO-
porpesartens, Br, QP! ponyckaercs onpegenstb
no cdopMynam:

npyv OTCYTCTBUY DAKOB-aKKYMYNSATOPOB Harpe-
Baemo# BOAbI

O = £ Gl 1,255 — th) + kg (55 - £));

36 (4)

npuv Hannunn HaKOB-aKKyMYNSTOPOB Harpesae-
MOW BOObI

m_ c I
Q}iﬁ' = EGhm[(SS — ty) + k(35 ~ 1)), (5)
roe k., — x0ahOUUMEHT, YHUTLIBAIOLWMIA NOTEPU Ten-
NoTbl TPYBONPOBOAAMKU CUCTEM ropayero
BOAOCHAGXEHWA, NPUHAMAETCH NO NpyA. 2.

(2)
(3)
(4)
()

"®opmynel 2,3,4,5"

3. PacnpegeneHve pacyeTHOM TennoBOM MNPOU3BOAUTENBHOCTW Bogonogorpesatenen mexgy | un i

CTYNeHsIMK, ONpeaeneHne pacyeTHbIX TemrnepaTyp U pacxonoB BoAbl AN pacyeTa BogonodorpesaTenen cnegyet
npvHMMaThL no Tabnuue.



OBnacTh NPUMEHeHMs CxeMbi (Mo puc. 8)
NPOV3BOACTBEHHbIE 3AHWS, TPYTING XKW~ [ XUNbIE U OBLLIECTBEHHBIE 3aHUA C MaK-
HauMeHOBaHWe PacueTHBIX BEMUMH | nbix 1 OBLLECTBEHHBIX 3AAHMIA G MaK- | CUMANLHBIM TEMNOBLIM NOTOKOM Ha BEH-
CMabHBIM TEMNIOBLIM NOTOKOM Ha BEH- | TUNALMIO He 6onee 15 % Makcumans-
Tunaumio 6onee 15 % MakCUMaNLHONO | HOPO TENNOBOFO MOTOKA Ha OTONNEHNe
TEnnoeoro NOTOKa Ha oTonnexue
1 2 3
| cTyneHb ABYXCTYNEHYaTON CXembl
- I _ € sl | _ € asplys
PacyeTnas Tennosas npouasopuTete- | gsHl - 16 G (-8 ~ 1) o= 36 G (¥y-5-1,)
HOCTb | CTyNeHu BOAONOAOr pesaTens | L
TemnepaTtypa Harpesaemoi Boasl, °C, f., @ NP1 BaKyyMHOM aeaspaunn
Ha BxoAe B BOAONOgorpesartens
To xe, Ha BbIXOAE U3 BOAOMOAOrpe- #
sarens i
Temneparypa rpeioweii Boayl, °C, Ha T
BXOAE B BOAONOAOrpesatens |
To xe, Ha BbIXoAe W3 BOAONOAOTPe- ' lsQ;P'
) =Ty
Batens G
Pacxop, Harpesaemoin Boabl, Kr/4 Bea ﬁaxoa-akxymynlﬁmpos
Gh = G G} = Gy,
C 6Hakamu-akkymynaropamu
| =
Gy = Gy
o . . Lol
Pacxop rpetoweit Boas!, Kr/4 G =G s gh”},é 1055 G - §!6<an+?,_,(,l
g o(t')-1) o(t)-1)
1l cryneHb ABYXCTYNEH4aTON CXeMbi
PacueTHas Tennosas NPoM3BoauTeNb- ot = g — gt
HOCTb |l CTyneHu Boaonoaorpesarens |
Temneparypa Harpesaemoit Boasl, °C, C 6akamu-akkymynstopamu
Ha BXOAE B BOAONOAOrpesaTens =4,
h
Bes 6aKkoB-akKyMynsTopos
spil
1 3 GQ;P
Iy =1t - i
| Gy
To xe, Ha BbIXOAE W3 BOAONOAOrpe- 1, =60 °C
satens |
Temnepartypa rpeioein soasl, °C, Ha T,
BXOAE B BOAONOAOrpesarens
To Xe, Ha BbIXOAE M3 BOAONOAOrPe- w360
sarens A= & -
1=1 G}
Pacxop, HarpesaeMoin Bopbl, Kr/4 Bes Gaxo?-aKKyMyanopoa
h = Ohmax
C 6 y TOpamu nNpwv C 6
OTCYTCTBMM UVPKYNALUN 360!
Gl = g, G = ——=h
k= Phm (60~ 13)
Mpu Hanuuum uMpKynaUMK
1t
YL 4
(60 - 1}')
o 360" G =GP
Pacxop rpeiowieit BOAbI, Kr/4 G;"" = L d d
o(t'|-72)
Mpumeyanns
1 Npu cucrem BMECTO T, CIeflyeT NPUHUMATD t',
2 Benmuuna Heporpesa B | ctynenn 3, °C, ¢ 6: 8=5°C, npu Yy 6akos-
akkymynatopos & = 10 °C.
3 py ONpeaeneHM PacyeTHOro PacxoAa rpelowLei BOA! Anf | CTYNEHI BOAONOAOrPEeBaTenst PacXon BOAb! OT CUCTEM
BEHTUNALIMM HE YHUTHIBAGTCA.
4 TemnepaTypy HarpesaeMoi BOAv! Ha Bbixoae ua noporpesarens £, 8 LITM u 8 UTN cneayet npunumars pasHoii 60 °C,
a B LT ¢ BakyymHo# neaspaumeit — f, = 65 °C.
5 notoka Ha B TO4Ke M3NOMa rpaduka Temnepatyp Q', onpeaensercs no popmyne
. -1
Qo= Qomar 15

"Tabnuua. PacnpefeneHne pacyeTHOW TEMNNOBOW NPOU3BOAMTENBHOCTU Bogonogorpesatenen mexgy | un i

CTyneHAaAMun, onpenernieHne pac4HeTHbIX TeMmnepartyp 1 pacxoaoB BOAbl ANA pacdeTa Bogonoaorpesartenen

TennoBoW u rMapaBnUYECKUin pacyeT rOPU3OHTaNbHbIX CEKLIMOHHbIX
KOXYXOTPYOHbIX BOAO-BOAAHLIX NoAoOrpeBaTenien

Tabmuua 1. TexHmueckmMe XapakKTepUCTUKM Bomomnomorpesatesier no I'OCT 27590

Tabmuua 2. HoMuHaJsbHEE rabapuTe u IPUCOENVMHNTEJb HEE pasMeps
BOIoOnOIoOIrpeBaTesiel], MM

puMep pacuera s OBYXCTYIEeHUYATON CXEeMEI [IPUCOENVHEHNS

BOIIONONOTPEBATEJIEM TOPAUETrO BOINOCHAOXKEHUS C OI'PAHUUEHMEM MaKCHMAJIbHOT'O

pacxoma BO

IObl 13 TEIJIOBOW CeTM Ha BBOIO M PETYJIMPOBAHMEM IIO0Oaduy TEIIJIOTEL

Ha OTOIIJIEHU

e

Tabanua 4. Texuuueckue XAPaKTEPUCTUKM TOPUBOHTAJIBHEIX MHOT'OXOIOBEIX,
KOXYXOTPYOHEIX BOLOINOLOIpPeBaTeJIel C NPOQMIMPOBAHHOU TpPyOKOM
IJiS CUCTEM OTOIJIEHMS UM TOpPSYero BOINOCHAOXEHMS

Tabmuua 5. TexHMUYeCKMEe XaPaKTEPUCTUKM MHOTOXOIOBHBIX BOIONOINOTPEBATEJIEN

C NpodMIMpoOBaHHOM TPyOKOM npu pacueTHoM pexume pabore (W Tp

MpunoxeHue 7



=2 wlc)

["opu3oHTanbHbIE CEeKUMOHHbIE CKOPOCTHbIe Bogonoaorpesatenu no FOCT 27590 ¢ TpybHoM cuctemon ms
NpsiMbIX rNagkux unv npounMpoBaHHbIX Tpyb oOTnuYalTca Tem, 4TO Ans ycTpaHeHus npornba Tpybok
yCTaHaBMMBaKOTCA [OBYXCEKTOPHbIE OMOPHbIE NEpPeropoku, npeacraBnsiowme cobow 4YacTb TPYOHOW peLUEeTKM.
Takas KOHCTPYKLUMS OMOPHbIX Neperopogok obneryaeTt ycTaHOBKY TPYOOK M MX 3aMeHy B YCMOBUSIX JKCMyaTaumm,
TaK Kak OTBEPCTUSI OMOPHbIX MEPEropoAoK PaCroNOXeHbl COOCHO C OTBEPCTUAMM TPYOHbIX PELLETOK.

Kaxgasa onopa ycTaHOBNeHa CO CMeLleHMeM OTHOCUTENbHO Apyr gpyra Ha 60° 4To nosblwaeT
TypOynuM3aumio NoToka TENOHOCUTENS, MPOXOOALLEro No MEXTPYOHOMY NPOCTPAHCTBY, U NPUBOAUT K YBENUYEHWIO
KoadpdmLUMeHTa TennooTaaym oT TENJIOHOCUTENS K CTEHKe TPyDOK, a COOTBETCTBEHHO - BO3pacTaeT Tenocbem ¢ 1
M2 NOBEPXHOCTU HarpeBa. Mcnonb3yoTca naTyHHble TPYOKM HapyXHbIM AMamMeTpoM 16 MM, TOMLWMWHON CTeHkn 1
MM o FOCT 21646 n TOCT 494.

Ewe 6onbluee yBenuyeHne koadpduumeHTa Tennonepeaayn JOCTUraeTcs npUMeHeHnem B TpyGHOM nyuke
BMECTO rnagkmx naTyHHbIX TPyOOK NpounmnpoBaHHbIX, KOTOpble WM3rOTaBNUBAKOTCHA U3 TeX Xe Tpybok nytem
BblaBMMBaHWUS HA HUX POMMKOM NOMEPEYHbIX UMM BUHTOBbLIX KAHABOK, YTO NPUBOAMUT K TypOynunsaumnm npucTeHHOro
NOTOKa XWAKOCTU BHYTpU TPYBOK.

Bogonogorpesartenu COCTOAT M3 CEKLUMN, KOTOpblE COEOUHSIOTCA Mexay cobon kanadamu no TpyGHomy
NPOCTPaHCTBY M naTtpybkamm - no mexTpybHomy (puc.l - 4 HacToswero npunoxenus). MNatpybkm moryt ObiTb
pasbeMHbIMU Ha naHuax UM HepasbeMHbIMU CBapHbIMW. B 3aBMCUMMOCTM OT KOHCTPYKLMMK BOAOMNOAOrpeBaTenu
ONsl CUCTEM ropsivero BoAoCHabxXeHns MMetoT crneayowme yernoBHble 0603Ha4YeHNst: NS pa3beMHOWN KOHCTPYKLMM
¢ rmagkummn Tpyokamu - PI, ¢ npodumnmpoBaHHbiMu - PI1; ona cBapHOM KOHCTpyKuumn - cootBeTcTtBeHHO CIT, CI1
(HanpaBneHve NOTOKOB TEMNOOOMEHNBAIOLLUXCH Cpea NpuBeaeHo B N. 4.3 HaCTOsILLEero cBoa npasun).

Mpumep ycrnoBHoro o603HavyeHMs BOAONOAOrpPeBAaTENs pPa3beMHOr0 TUMa C HapyXHbIM AMaMeTpoM
Kkopnyca cekuun 219 MM, ANMHOW cekumm 4 M, 6e3 kKoMneHcaTopa TENMOBOro pacLUMpeHnsl, Ha YCNOBHOE AaBrieHue
1,0 MMa, ¢ TpyBHOM cMcTEMON N3 rNaakMx TPyOOK U3 NATU CEKLMI, KnuMaTudeckoro ucnonHeHusa ¥Y3: MNB 219 x 4-1,
0-Pr-5-y3 rOCT 27590.

TexHndeckme xapakTepuCTUKM BogonoaorpesaTenen npveeaeHsl B Tabn. 1, a HoMUHanbHble rabaputbl 1
npucoeauHUTENbHbIE pa3Mepsbl - B Tab. 2 HACTOALWErO NPUIOXKEHUS.

MeToauka pacyeTa Bonono,qorpeBaTeneﬁ ropavero BOAOCHabXeHus
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Puc. 1. O6wmii BuA ropu3oHTaNbHOro CEKLIMOHHOMO KOXYXOTPYGHOro soaononorperaress c onopaMu-typéynusar

"PucyHok 1. O6wmii BUO rOpM3OHTaNbHOrO CEKLMOHHOro KOXYXOTPYOHOro BOAOnogorpeBaTtensi ¢ onopamu-
TypOynusatopamn”



Puc. 2. KoHCTpyKTUBHBIE pa3mepbi BOAONO-
aorpesartens

1 — cekuus; 2 — kanay; 3 — nepexop; 4 — 6nok

OMOPHbLIX Neperopoaok; 5 — Tpybku; 6 — nepe-

ropojka onopHas; 7 — KONbLO; 8 — NpyToK;

"PucyHok 2. KOHCTpYKTMBHbIE pa3Mepbl Bogonogorpesatens”
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Puc. 3. Kanay coeanHuTeNbHbLIA

"PucyHok 3. Kanay coeguHutensHbIn®
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Puc. 4. NMepexon

"PucyHok 4. MNepexoa”
Ta6bnuua 1
TexHu4eckue xapakrepucTuku BogonogorpeBatenen no FOCT 27590
[ I I I I I I I
1
HapyXHbBI | Umciio | I[lromwannb |Hnomanb |9KBMBa-| [IoBepXHOCTH | Tenjgorasa |
Macca, KT
IoviameTp |pr60K | ceueHus |ceqeﬂmq |neHTHMﬁ|HarpeBa onHoﬁ| NPOM3BOOUTENLHOCTE |
xoprnyca | B | MexTpy6- | TpyGox |mmamerp|cexwmmf_ cex, | Q(SP)_ cex, xBT,
ceKuMM:D_H,|ceKuMM |HOPO npo-|t_Tp, M2|Mexmpy-| M2, Tpu | CeKLUMM IJUHOM, M |
MM Jn, mT. |CTpaHCTBa| | BHOTO ojvHe, M
|
| I I ]
| |f MTP, M2| |npocm- | | CucreMa us Tpyb6 |
Cexruum | Kajaua, nepexona
| | | |pancrsal | . |
OJIMHOM, M | MCIIOJIHEHUE |
| | | | d_ =xs, | | rnanxux |npodummpo- |

| | | M | |(McnonHe- |BaHHHX |



| | | | | | Hme 1) | (ncnomnne- |
| |
| | | | | | | | | rre 2) |
I I I { | I { || { [ |I I I |
| | | | 12 14 J2 |4 Jz |4 |
2 | 4 | 1 | 3 | 1 | 2 |
| | | | | | | | | |
[ | | I | I | I | I I I I I I I
57 | 4 ' |000116 |0,00062 [0,0129 [037 |075 |8 |18 |10 |23 |
235 | 370 | 86 | 7,9 | 55 | 3,8
76 | 7 | 0,00233 |0,00108 |0,0164 | 065 |1,32 |12 |25 | 15 | 35 |
325 |524 |109 |104 | 68 | 47
89 | 10 | 0,00327 |0,00154 |0,0172 | 093 |1,88 |18 |40 | 20 | 50 |
40,0 | 642 |132 |120 |82 | 54
114 | 19 | 0,005 |0,00293 |0,0155 | 1,79 |358 |40 |85 | 50 |110 |
580 |971 |17,7 |17,2 |105 | 7.3
168 | 37 | 0,0122 |0,00570  |0,019 | 349 | 698 |70 |145 |90 |195
113,0 |193,8 |328 |328 |17,4 | 13,4
219 | 61 | 0,02139 |0,00939 |0,0224 | 575 |11,51 |114 |235 |150 |315
173,0 |301,3 |543 |527 |26,0 | 19,3
273 | 109 | 0,03077 |0,01679 |0,0191 |10,28 |20,56 |235 |475 |315 |635
262,0 |461,7 |814 |904 |350 | 266 |
325 | 151 | 0,04464 |0,02325 |0,0208 |14,24 |28,49 |300 |630 |400 |840
338,0 |594,4 |973 |113,0 |430 |345 |
] ] ] ] ] ] ] ] ] ] ]
] ] ] ] ] I
I[lprMevaHMsI:
1 HapyXHBIL OMaMeTp TpyBox 16 MM, BHYTPEHHUI - 14 MM.
2 TemnjioBad NPOU3BOINUTEJLHOCTL OlNperejieHa NpY CKOPOCTM BOIE BHYyTpu Tpybok 1 M/ c,
pPaBEHCTBE PaCXONOE TelNJIOOBMEHMBAIMXCH |
|cpeJ:L u TemneparypHoMm Hanope 10° C ( TemnepaTypHent nepenan no rpewmelt some 70 -15° C,
Harpesaemol - 5 - 60° Q).
3 TMOpaBIMUECKOE CONPOTUMBJIIEHME B TpyOkax He 6Oojyee 0,004 Mlla misg riagkoi TpyOKu
1 0,008 MMa- mna DpodMIMPOBAHHOM anl
|JIJ'H/IHe cexuum 2 M u cooTBeTcTBeHHO He 6osee 0,006 MIa wu 0,014 MIla 0opu

omuHe cexmmu 4 M, B MeXTPyOHOM NPOCTPAHCTBE |
|rmnpaBnmquKoe conporuenenue pasHo 0,007 Mlla npm mmHe cexumu 2 M u 0,009 Mla npu
nnvHe cexkuuu 4 M. |

4 Macca onpenesieHa npu pabouem OaBJIEHUN 1 MIla.

5 TenyoBad NOPOM3BOIOMUTEJIBHOCTL IaHa OJ8 CPaBHEHMA C I[HOoOoTpeBaTeNyiAMM OPpYyIMX

TUIIOPA3MEPOB WMJIM TUIIOB.
|

Tabnuua 2

HoMuHanbHble rabapuThbl U NpUcoegMHUTENbHbIE pasMepbl Boaonogorpesarenen, MM

| ]
|Hapy>KHbH7[ D | D 1 | D_2 | d | d = | H | h | L | L1 |
L2 L 3 mo |
| mmaverp | | | | | | | | |

| | puc.4 |



| xopmyca | | | | | | | | | |
MCIOJIHeH e Mo | |

| cexuun T T T | | | |
puc. 3 |
D_u, v | | | | | | | | | |
I ]
| | | | | | | | | |
1 13 | |
| I i I I I I I I I i
I I |
| 57 | 160 | 45 | 145 | 145 | 45 | 200 | 100 | 2225; 4225 | |
133 | 146 | 70
76 | 180 | 57 | 160 | 160 | 57 | 200 | 100 | 2265; 4265 | |
143 | 178 | 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 | a0
| 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 |
| ] ]

1. [Ons Bbibopa Heobxogumoro Tunopasmepa BOAOMOAOrpeBaTens npedBapuUTeNnbHO 3adaemcs
ONTUMAarbHOW CKOPOCTbI0 HarpeBaemow BoAbl B Tpybkax paBHom W_Tp = 1 M/C, U uUcxoasa M3 OBYXMOTOYHOM
KOMMOHOBKM KaXaoWn CTyneHu onpefensieM Heobxoanmoe ceveHue Tpybok Bogonogorpesatens f(ycn)_Tp, M2, no

dopmyne
G
yen — hmax _
Jm 2 - 3600W ,p (1)

1)
"®opmyna 1"

B cooTtBeTcTBUMM C nonyyYeHHON BennyuHou f(ycn)_Tp v no 1abn. 1 sbibupaem Heobxoammbl TUNoOpasMep
BogonogorpesaTens.

2. [na BbibpaHHOro Tunopasmepa BogonogorpesaTens onpegensem akTU4eckne CKopocTU BoAbl B
TpybKax W MeXTpPyOHOM nNpPOCTPaHCTBE Kax4oro BoJonoforpesaTens Mpu ABYXMNOTOYHOW KOMMOHOBKE MO
copmynam:

_ (;hnmx .
™ 236004 (2)

G
W — dh .
M 3600 )

()



®)
"®opmynbl 2 n 3"

3. KoadhbpuumeHT Tennootaaum anbga_1, Bt/(M2 x °C), oT rpetoLLen Boabl K CTeHKe Tpybku onpepensietcs
no cgopmyne

(),

1,l6[1210+]8tgg 0038(1‘ )2 ]d“

JKl

~ D 4 D
I X BLIX
rae fcg = 5 .

(4)
()

"®opmynbl 4 n 5"

OKBMBAMNEHTHbIN AMaMeTp MeXTPYBHOro NPOCTPaHCTBa, M, onpeaenseTcsi no opmyne
2
Dy, ~ nd;, Hap

Dy, + ”dHap

Aoy = . (6)
(6)
"®opmyna 6"
[nsa BbibpaHHOro Tvnopasmepa BogonogorpesaTens d_akB NnpuHUMaeTcsi no 1abn. 1.

4. KoadhbdpuuueHt Tennoothaum anbda_2, Bt/(M2 x °C), oT cTeHku TpybkM K HarpeBaemon BoAe
onpegenseTcs no gopmyne



| W
oy = 1,16[1210 + 181} - 0,038({5‘[,)2]}%

H H
fix + Tuuix

2

H
raoe f cp T

(7)
(8)

"®opmynel 7 n 8"

5. KoadbduumneHT Tennonepenaym Bogonogorpesatens k, Bt/(m2 x °C), cnegyeT onpenensatb no opmyrne



K - yp3 |
i+ 1 + Ocr
o) 0y A

roe ¢y — KoadPpuumeHTt sdPeKTUBHOCTU Tens

MeHa: ANAa rNagkoTPYOHLIX BOOOMOAL

Batenem ¢ onopamu B BUAeE MNOMOK

= 0,95, ans rnaakoTpydbHbIX ¢ BN

ONOPHbLIX neperopoaok y = 1,2,

NPOPUNNPOBAHHBLIX U C BNOKOM ONO
neperopoaok y = 1,65;

B — KO3DPULUEHT, y4UTLIBAIOLLMIA 3arps

HUe NOoBepxHOCTH Tpyd B 3aBUCUN

OT XMUMUYECKUX CBOUCTB BOAbI, NPUH
erca B = 0,8 — 0,95.

(9)

"®opmyna 9"

6. [lNpn 3agaHHOM BenMUMHE pacyeTHOW MNpPOU3BOAMTENBHOCTU Bogonogorpesatens Q(sp)_h no
nony4YeHHbIM 3HavyeHusaM KoaddUuLUueHTa Tennonepenadm k u cpegHenorapumMUUeckon pasHoOCTU Temnepartyp
HenbTa t_cp onpegenseTtcs HeobxoamMmMas MOBEPXHOCTb HarpeBa Bogonogorpesatens F no dopmyne (1) npun. 5.

7. Yucno cekuun sBogonoporpesatens B oAHOM noTtoke N, LWT., UCXOAS U3 ABYXNOTOYHOW KOMMOHOBKM
onpegenseTcs no gopmyne

F
N = S (10)

2f
cek

Ecnu BenuunHa N, nonydyeHHas no dgopmyne (10) umeet gpobHyto 4acTb, cocTasnswowyto 6onee 0,2,

YMCIO CeKUUiA creayeT OKPYINsATh B 6OMbLLYIO CTOPOHY.
8. Motepu naenenHus Oenbta P, klMa, B BogonogorpesaTensx crneayet onpeaenaTs No opMynam:

AN HarpeBaemo BoAbl, NPOXoAdsLlel B rMaakux Tpyokax:



a) npu anuvHe cexumu 4 m

2
AP, = <p7,5(—g"—] N; (1)
JrpP
6) Nnpy oNvHe cekuun 2 m

2
AP, =cps[i} N, (12)
P

(11)
(12)

"®opmynel 11 n 12"
AN HarpeBaemon BoAbl, NPOXoAsLLEN B NPOUNMpoBaHHbIX Tpybkax, B dopmynax (11) n (12) BBoguTCS

noBbILaoLWmMi KO3 pULUneHT 3;
AN rpetoLen Boabl, NPOXOASALLEN B MEXTPYOHOM NPOCTpaHCTBE:

Iensra P =BW N. (13)
p MTP

KoadhduumneHT B npmBeneH B Tabn. 3

Tabnuua 3
HapyxHB OMaMeTp BHaueHMre kosbomumeHTa B
kopnyca cexumy D_H, MM

0py IOJIMHE CeKLUM, M

2 4

57 25 30
76 25 30
89 25 30
114 18 25
168 11 25
219 11 20
273 11 20
325 11 20

Mpumep pacyeta
AN ABYXCTYNeH4YaTon CXeMbl NPUCOeANHEHUA BogonoaorpeBarenen ropsvyero
BOJOCHabXeHUA ¢ orpaHnYeHMeM MaKCMManbLHOro pacxoga Boabl U3 TENJIOBOM CETU
Ha BBOA U perynupoBaHueM noga4yv TensioTbl Ha OToNfeHue

Beibpate n paccuntaTb BOAOMNOAOrpeBaTENbHYH YCTAHOBKY ANS CUCTEMbl FOpsvero BOJOCHabXeHus
LEeHTparnbHOro TEennoBOro nyHkra Ha 1516 ycroBHbIX KBapTup (3aceneHHocTb - 3,5 4en. Ha KBapTupy),
obopyaoBaHHY0 BO4ONOOOrpeBaTENsAMU, COCTOALLMMN U3 CEKLUIN KOXYXOTPYOHOro Tuna ¢ TpybHou cuctemon m3
NpsiMbIX rNagkux Tpybok n 6nokamu onopHeix neperopogok no NOCT 27590.

Bogonogorpesatenu npucoeuHeHbl K TENnoBOW CeTW MO [OBYXCTYMEHYaTOW CMELUaHHOM CXeme C
orpaHu4yeHneM MakCMManbHOro pacxoda BoAbl 13 TENMOBOW CETU Ha BBOA.



Cncrtema oTOMMEeHUA npucoeguHeHa K TEenrfoBbiM CETsIM MO 3aBWCMMOW CXemMe C aBTOMaTMYEeCKUM
perynMpoBaHuemM noga4v TenmnoTol.

Baku-akkymynaTopbl HarpeBaemow Bofbl kak B LITT1, Tak n y notpebutenei oTCyTCTBYIOT.

UcxopaHble AaHHbIE:

1. PerynupoBaHue oTnycka TennoTbl B CUCTEME LEHTPaNM30BaHHOIO TEMNOCHAOXKEHUS NPUHATO
LeHTpasbHOe, Ka4eCTBEHHOE MO COBMELLLEHHOW Harpy3ke OTOMMEHMS U FTOPSYEro BO4OCHa0XeHNs.

2. TemnepaTypa TennoHocuTens (rpetollert Bodbl) B TEMMOBOW CETU B COOTBETCTBUMM C NPUHATHIM ANS
OaHHOW cucTembl TennocHabxeHust rpaddMkoM M3MEHEHUs TemnepaTypbl BOAblI B 3aBMCMMOCTU OT TemnepaTypbl
Hapy)XHOro Bo3ayxa NpuHaTa:

npy pacyeTHOM TEMMNepaType HapY>KHOro BO3ayxa Ansi NPOEKTMPOBaHMS oTonseHnsit o = -26°C:

B nogatowem Tpydonposoge Tay_1 = 150°C;

B oOpaTHOM TpybonpoBoge tay_2 = 70°C;

B TOYKE M3rioma rpadguka temnepaTtypbl t' H = 23°C:

B nogatowem Tpybonposoge Tay' 1 = 80°C;

B oOpaTHOM TpybonpoBoge Tay' 2 = 42°C.

3. TemnepaTypa xonoaHowm BOAONPOBOAHOW (HarpeBaeMomn) BOAbl B OTONUTENbHbLIW Nepuos, NocTynatoLlemn
B Bogonogorpesarens | ctyneHu, t_ ¢ = 2°C (Mo 4aHHLIM 3KCnyaTaumm).

4. TemnepaTtypa BoAbl, MOCTyNawLen B CUCTEMY ropsidero BoAoCHabxeHuWs Ha Bbixoge M3 |l cTyneHu
Bopgonogorpesartens, t_h = 60°C.

5. MakcumanbHbI TENMOBOW NOTOK Ha OTonneHue notpebutenen, npucoeamHeHHsix k LUTM, Q_omax =
5,82 x 10(6) Br.

6. PacueTHas TennoBas nponsBoaMTeNbHOCTL Bogonogorpesatenen Q(sp)_h = 4,57 x 10(6) Br.

7. MakcmanbHbI pacyeTHbI CEKYHOHbIN pacxof Bogbl Ha ropsiyee BogocHabxeHme g _h = 21,6 n/c.

Mopspok pacuera:



1. MakcumanbHbii PACcXOf, CETEBOR BOALI Ha
oTonnexve

3600 _ 36-58210°

= =T =625 10° kr/u.
® = o -1y) | 420150 -70) /

2. MakcumanbHbI Pacxod rpeowert Bodbl Ha
ropsiee BopocHabxexne
Go 360550
dhmax o(t)=t5)
36-055-4,57.10°

=57 10%kr/u.
4,2(80 - 42)

3. [N OrpaHnyeHMa MaKCUMManbHOro pacxoaa
ceTesoi Boap! Ha LTI B ka4eCTBE pacHeTHOro npu-
HUMaeTcs- Gonbwnii U3 ABYyX PacxofoB, NOMY4EH-
HbIX Mo nn. 1,2

Gy= Gy = 62,5 10 kr/u.

4, MakcuManbHbI Pacxo HarpesaemMow Boab!

yepes | u Il cTyneHu sogonoforpesarens

360hmar _ 364,57 10°

2 = = 68 10% k.
oy -t A2A60-2) w/

Ghmax =

5. Temnepatypa Harpesaemol BOAbl 32 BOAO-
noporpesarenem | crynenn
th=1,-5=42-5=37°C
6. PacueTHas Npov3BOAVTENLHOCTL BOAOMOAO-
rpesatens | ctynewun
0 = Gy (1= 1) (c/3,6) = 68 - 103 (37 — 2) x
x (4,2/3,6) = 2,76 - 10° Br.
7. PacuyeTHas Npou3BOAUTENBHOCTbL BOOONOAO-
rpesatens Il ctynenun
ovll= 0% — Qv =457 100 —
=1,81 - 10°BT.
8. Temriepatypa rpetouey Boab Ha BbIXoAe 13

soponoporpesatens 1l crynenn 1l u na Bxone B
BopoNoaorpesarens | crynexn T4

2,76 - 10° =

. 3ot 36-181-10°
== - =80- T

=55°C
cGy 42.625-10°

9. Temnepatypa rpewLlei soapl Ha BhIxoAe U3
sogonoporpesarens | ctynesm

12. B cooTBeTCTBMM C 1. 1 HACTOAWLEro NpuUno-
XeHus onpeaensiemM Heo6xoauMoe ceveHue Tpybok
BOAONOAOrpeBaTens npu CKOPOCTN BOAbl 8 TPyH-
Kax WTp = 1M/C 1 ABYXNOTOYHOM CXEME BKIOYEHUS

G, 68-10°
SEN s hma . 07— _00094 M2
T 2.3600Wmp  2.3600-1-10°

No 7abn. 1 HacTosWeEro NPUIOXeHus M nony-
YEeHHOW Benu4MHe fy‘;.g noa6upaem TMn BoaoNoao-
rpesaTenst Co CneayioLuMi XapakTepucTukamm:

fip = 0,0093 m?;
D, = 219 mMm;
Fump = 0,02139 M%;

d,,, = 0,0224 m;
frex = 11,51 M2 (Npn aanne cekumn 4 m);

13. CkopoCcTb BOALI B TPYBKax Nput ABYXNOTOY-
HOW KOMNOHOBKE

Wop = - Jimax__
373600 /pp
3
_468_‘0—3_ =10l m/c.
23600 0,0093 10

14. CKOpOCTb BOALI B MEXTPYEHOM MpPOCTPaH-
CTBE NpY ABYXNOTOYHOM KOMMOHOBKE
G,

W, d -
MIP 23600 fympp

3
=850 _g4imyc.
23600 0,02139.10°

15. Pacuet Boponoaorpesatens | CTynenu:

a) cpegHss TemMnepartypa rpeiowein Bogs!
m _hm _55+17
i 2 2

6) cpesHas TeMnepaTypa HarpesaeMoit Boab!

36 °C;

o= [ - 2+237 =195 °C;

8) KOADDUUMEHT Tennonepenayv oT rpetoLe

- 2y 1,0198
= 116(1210+18 19,5 - 0,038 -19,5%) = =
0,014%2
=4222 Br/(m? - °C);

) koahdULVeHT Tennonepesayn npu p = 0,9
12-09 _

T ogr T

2187 42227 105

K= yp _
AL B
I 2 her

=1535 Br/(u2 - °C).

KoadduuveHnt y npuHsT paexsiM 1,2 ans rnag-
KUX TPYBOK;

e) Tpebyemasn NOBEPXHOCTb HAarpesa BOAONO-
porpesatens | cTynexu

A o7 276108
™7 Kad, 1535165

=108,7 M?;

X) 4Mcno cexuuii Bogonoaorpesarens | ctyne-
HU NPY gnviHe cekumu 4 M
Mo F _ 1087
2fex  2-1151

= 4,72 cexuun.

MNpuHMaeM 5 cekumii B OAHOM MOTOKE; AGACTBM-
TenbHan MoBEpXHOCTL Harpesa GyneT F! = 11,51 x
x2-5=115M2

16. PacuyeT Bogonogorpeeatens Il cTynewu:

a) cpepHss Temnepatypa rpeiowet soas!

e+ 1D 80 +55
P = Do Ty - oC-
ep > 3 675 °C;
6) cpenHnas Temneparypa HarpesaeMoit Boabl
[y 37 + 60
P Sl 16 S - oQ:
43 5 3 485 °C;

8) k03 dUUMEHT Tennonepeaaty ot rpelowei
BO/Abl K CTEHKE TPYOKM

WO,X
ay = LI6 [1210+ 18 £} - 0,038 (:0)*] - -
ks
08
= 116(1210 + 18- 67,5 - 0,038 67,52 24 _
0,0224%2

=2730 Br/(M2 - °C);
) K0O3pDULMEHT TENNOOTAAYN OT CTEHKN TPY6-

) KO3PDUUMEHT Tennc

n_ v
KetT 35,
o
a oy Ae 2

=1931 Br/(

e) Tpebyeman nosepxi
porpesarens il cTynexn

no gt 18
T kAl 19
3K} YUCNO CeKuuin BOAOT

_ Fp 494
U 211,

MNpuHUuMaeMm 2 cexumn B
TenbHasi NOBEPXHOCTL Harp
x 2 2=46 M2

B pesynstare pacueTta
B KaX/IOM BOAONOAOrPeRa
KaxkIOM BOAONOACrpesare
NOBEPXHOCTbIO Harpesa 1€

17. NoTtepn pasnexus
{7 nocneposartenbHbIX CEK

N8 BOAbI, NPOXOAAWwen

NII

AP, = (07,5[5

216
2-0,0093- 1

ANS BOABI, NPOXOAALL
cTpaHcTee

APy = BW N =20

:247,5[

Koadpdunument B npu
CTOSILLErO NPUNOXEeHUs.

e 360 % 36-457-10° _170C BOAb! K CTEHKe TPYBKu KM K HAarpesaemow soge
2=T" =060--= 7= :
G, 42.625-10 wos wos
! @y = LI6[1210 + 18 £F - 0,038(12)%]— ¥ = ay = 11611210+ 18 £}, - 0,038(15)* )2 =
10. CpenHenorapudMmyeckas pasHoCTs Temne- a;ﬁ; 0,
paTyp Mexay rpelouiei n Harpesaemon BOAOW Ana
| cTynexn soponoaorpesarens 08
11601210+ 1836 - 0038 363 2% _ = 1161210+ 18485 - 0,038 48,51 0L _
Aty = Aty — i:m _(55-37)- l(17 -2 _yg5°C. : 00204°2 0,0140
2315 °° 231 =5443 Br/(m2 - °C);
=8 At E1s = 2187 Br/(m2 - °C); /¢ )
11. Cpepnenorapudmmyeckas pasHoCcTb Temne- r) KO3DULMEHT TENNOOTAAYM OT CTEHKM TPY6-
paTyp MexJly rpeioile U Harpesaemoii Boaon ans K1 K HarpeBaeMon Boae
1l crynenun soponoaorpesavens
w8
At = Atg — fi:: _ (80-60) - (255 =37 _ig90c o = 1,16 [1210 + 18 £, - 0,038(225)?] d&:} -
231g At 231g 18
"Mopsagok pacyeTa [fAnsi  OBYXCTYMEHYATOM CXEMbl MPUCOEOMHEHMS BOAOMOLOrpeBaTerien  ropsiyero

BOAOCHAbXeHNs1 C orpaHnYeHneM MakCcMmManbHOro pacxoia BoAbl U3 TENMOBOW CETU Ha BBOA U perynupoBaHvemM
nogayuv TennoTbl Ha oTonsfieHme"”

lMpu npumeHeHun Bogonogorpesartens ¢ NpomnmMpoBaHHbIMK TpyOkamu Heobxogumoe Yncno cexkuni B |
CTyneHu coctaBuT 3 cekumn, a Bo Il - 2 cekuun B ogHOM noTtoke. [MoTepu gaBneHws no HarpeBaemoun Boae C
koadppumumeHToM pu = 2 coctasnsaT 300 kla.

B 1994 r. Ha mMmockoBckoM 3aBoge "CaTaKkC" OCBOEH BbIMYCK KOXYXOTPYOHbIX MHOroxogoBbIX
Bogonogorpesatenent ¢ | n Il ctyneHsmn HarpeBa B OOHOM Kopnyce (puc. 5), TEeXHUYECKME XapaKTepUCTUKM
KOTOpbIX NpuBefeHbl B Tabn. 4 HacTodwero npunoxeHus. Tennosas MNpoOU3BOAUTENbHOCTb onpeaeneHa Ans
yCNoBUN, BNn3Knx K peanbHbIM B CUCTEME TEMNTOCHAOXEHUS:

ONs Bogonogorpesarteren ropsyero BogocHabXeHMs: TeMmnepaTtypHbi nepenag no rpetowen soge 70 - 30
°C, no HarpeBaemMoi - 5 - 60 °C, makcumarnbHble MOTEPU AABfIEHWS MO HarpeBaeMoW BoAe, HanpaBfsieMon no
TpyOkam, - 27 - 36 klla (UTI - LITMN);

Ons BogonogorpesaTenen OTOMNNEHUs: TemnepaTypHbld nepenag no rpetwwen sBoge - 150 - 76°C, no
HarpeBaeMoW, HanpaBfsieMOW MO MEXTPYOHOMY npocTpaHCcTBY, npu npumeHeHnn B UTI - 105 - 70°C n
MakcumanbHon notepe fasneHust - 30 kla; npu npumeHeHun B LTI - 120 - 70°C n makcMmanbHON noTtepe
naBneHus - 60 klMa (noTepy AaBneHus NpUHATLI Be3ae A5t HOBOro, YNCTOro TennoobMeHHMKa).

3anac B NoBEpPXHOCTM HarpeBa NpuHAT 20%.

B nepecyete Ha pacyeTHbIV pexum pabotel no FTOCT 27950-88E (ckopocTb BoAbl B Tpybkax 2 m/c) aTu xe
yctaHoBku TMIO n TMII, npumeHsemble B UTT1, 6yayT nmeTb xapakTepucTuku, npuBeaeHHble B 1abn. 5. Mpwu



3TOM AOCTUralTCa Takme Xe KoahuumneHTsl Tennonepenayn, Kak 1 B NNacTUHYaTbiX BOAOMOAOrpeBaTeniax Ha
MaKkCcMMarbHbIX CKOPOCTAX TEMNOHOCUTENEN.

C 1996 r. Ha Tom xe 3aBoge "CaTakc" HauyaT BbIMyCK BOAOMOLOrpeBaTenen yCTaHOBKM Nosypa3bopHom
KOHCTPYKLMM obnerdyeHHoro tuna (puc. 6) Ans TennoBbIX MYHKTOB, pa3MeLlaeMblx B nogBane 3aaHust.

2000, 4000
7 d

Puc. 5. O6wun suar TaNbHOro MHOY 0 KOXyX0TpyGHOro Bogonoanorpesartens

a - obwumil BUA; 6 — paspes Nno cekunam: 1 — BXOA XONOAHOM BOAbI — | CTyneHb; 2 — BLIXOA, TENNOKOCUTENs — | CTYMeHb;

3 — BbIXOA rops4eit Bofbl — | CTyneHs; 4 — BuIXOA ropsyei Boabl — If CTyneHk; 5 — BXoA Tennoxocutens — | cTynekb; 6 —

8x0A TennoHocuTens — |l CTyneHb; 7 -— BbIXOA, TennoHocutens — Il cTyneHb; 8 — BXOA XONOAHOW BoAb! — Il cTynewb; 8,r —

KOHCTPYKTVBHbIE Pa3Mepsl: 1 — cekummn; 2 — COeAVHUTENbHAR KaMepa MexXTPYBHOro NpocTpaHeTea; 3 — TO xe, TPyBHOro;
4 — Tpybras nocka; 5 — wapHup;

"PucyHok 5. O6Lwuin BUA ropM3oHTansHOro MHOroXo40BOro KOXyXoTpybHoro sogonogorpesarens”
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OCHOBHbIE TEXHUHYECKUE XapaKTepucTukiu Bogonoaorpesateneii 6noydoro tuna ans UTMN (yctaHoska m3 3 6nc

HAunametp Paamepsi, MM Macca, «r,

YcnoeHoe 0603HaveHme ceKuum ogHoro 6nokal MNosep
rpv saKase e ala e lalalnlnl ]y I A O O o

B 57x2-1,0-61-6-Y3 57x6 | 45| 38| 276|828 87| 189| 552| 100| 84| 160| 238| 34| 160| 260 E%fog 0,7
ne 76x2-1,0-6M-6-Y3 76x6 | 57| 45|314|942| 106|208 | 628 115| 93| 170| 257| 43| 180| 280 §gz'b§ 1
B 89x2-1,0-BM-6-Y3 89x6 | 76| 57| 342{1026| 119| 223| 684 | 125| 100| 185| 271 50| 195 295 %%_6_3 1,86
nB 114x2-1,0-6M-6-Y3 114x6 | 89 76| 387 [1161| 144 | 243 | 774 | 135 112| 205 294| 62| 215| 315 154%65 3,58
nB 168x2-1,0-6M-6-Y3 168x6 | 133| 108| 498 [1482| 198 | 300 | 996 | 150| 139| 240 | 349| 89| 280 380 357%6_3 6,98

Mpumevanme — M'apaBANHeCcKOe CONPOTUBEHNE YCTAaHOBKA NpU WTp =1m/c, WMm = 0,5 m/c cocTtasnser: APTp = 40 kMa, APmp =25 kMNa.

"PucyHok 6. Bogonogorpesatens 6noyHoro tuna no TY 400-28-132-90"

TexHMU4YecKkne xapakTepuCTUKN rOPU3OHTarNbHbIX MHOFOXOA0BbIX,

KOXYXOTPYOHbIX BogonogorpeBartenen ¢ npodunupoBaHHOW TpyoGKomn

And CUCTeM oTonJsieHnsa u ropsayero BOAOCHAbXeHUA

Puc. 6. Bogonogorpesartens 6snounoro Tvna no TY 400-28-132—90

Tabnuua 4



ObosHaueHMe Tenso- | Ilnowanb Unmciio [lnowanbs cedeHud Paszmep OKBUBa- HapyxHeii | Tabaputaa x| x| Macca, [lorepu nasjieHuda| Makcu- |(KosdpomumeHT
Basg IIOBEPXHOCTM | XOIOB TPYyOKM JIEHTHEBIN ouaMeTp h, MM KD MaJlb HEIN TerJio-
Mol- Harpesa, |[(cex- |Tpy6okx, M2| MEXTpPyOHOTO d =/ IomMaMeTp, |xopnyca o o pacxon nepernaun,
HOCTh, M2 Ji8%17%9) npocrpaHcTea, |d_H, MM MM D u, MM Tpy6- |MexTpy6- |Harpesa- | Br/( M2 x
KBT M2 Kau, HOMY eMoit ° Q)
xlla npocTpa- BOIH,
HCTBY, M3/ u
klla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TensIooOMeHHMKM MHOT'OXOIOBEE IJia oTomnjieHusa B MUTII
napameTpr TenjoHocutesnett 150 - 76/105 - 70° C, HarpeBaemas BOJa O MEXTPYOHOMY MNPOCTPAHCTBY)
TMIIO 76 x2-1,0-5- Vv3 270 3,25 5 0,00108 0,00233 14/16 0,0164 500 0,55 x2,51 x0,73 350 20 29 6,7 5180
TMIIO 89 x2-1,0-5- V3 380 4,65 5 0,00154 0,00327 14/16 0,0172 565 0,62 x2,53 x0,80 500 19 29 9,4 5120
TMIIO 114 x2-1,0-5- V¥3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73 x2,59 x0,94 700 13 29 14,4 4760
TMIIO 133 x2-1,0-5- V¥3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73 x2,65 x1,07 900 15 29 21,6 -
TMIIO 168 x2-1,0-5- vy3 | 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95 x2,69 x1,20 1020 19 29 351 5080
TenjJJOOOMEHHMKM MHOTOXOHNOBEIE IOJIS IOpAYero BOJOCHabxeHmsa B MTII
napaveTpu TengioHocuresen 70 - 30/5 - 60° C, HarpeBaemas BOIa IO TpPybKam)
TMIT 76 x2-1,0-7- ¥3 200 4,55 7 0,00108 0,00233 14/16 0,0164 500 0,55 x2,51 x0,73 400 27 16 3,1 3090
TMIOT 89 x2-1,0-7- V3 280 6,51 7 0,00154 0,00327 14/16 0,0172 565 0,62 x2,53 x0,8 560 27 17 4.4 3100
TMIT 114 x2-1,0-7- ¥3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73 x2,59 x0,94 760 27 26 8,4 3430
T™MIT 133 x2-1,0-7-  ¥3 735 15,12 7 0,0040 0,0075 14/16 0,0197 670 0,73 x2,65 x1,07 960 27 22 115 -
TMIT 168 x2-1,0-7- v¥y3 | 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95 x2,69 x1,21 1140 27 16 16,4 3050
TenjooOMEHHMKIM MHOTOXOIOBBIE IOJIS OoTonJjeHumsa B I1TII
( napameTpr TensoHocutenett 150 - 76/120 - 70° C, HarpeBaemas BOJA IO MEXTPYOHOMY MNPOCTPAHCTBY)
TMIIO 168 x4-1,0-4- vy3 | 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73 x4,69 x0,94 1220 76 60 43,9 6920
TMIIO 219 x4-1,0-4- vy3 | 4470 46,0 4 0,00939 0,02139 14/16 0,0224 895 0,95 x4,74 x1,20 2240 85 60 77,0 6915
TMIIO 273 x4-1,0-4- V¥y3 | 6420 82,24 4 0,01679 0,03077 14/16 0,0191 1010 1,10 x4,83 x1,31 2800 55 60 110,8 6590
TenjooOMeHHMKM MHOTOXOIOBEE IJiS Topsadero BomocHabxeHusa B LTI npM IOBYXIOTOUHOM cxeme( rapaMeTpHl,
Kak u B WTI)
TMIT 114 x4-1,0-4+4- y3| 1350 28,64 4+4 2x0,00293 2 x0,0050 14/16 0,0155 2 x565 2,15 x4,59 x0,84 1560 36 49 21,1 3810
TMIT 133 x4-1,0-4+4- y3| 1840 34,56 4+4 2x0,0040 2 x0,0075 14/16 0,0197 2 x565 2,25 x4,64 x0,90 2000 36 32 28,8 -
TMIT 168 x4-1,0-4+4- vy3| 2620 55,84 4+4 2x0,0057 2 x0,0122 14/16 0,0190 2 x670 2,35 x4,69 x0,94 2440 36 25 41,0 3360
TMIOT 210 x4-1,0-4+4- vy3| 4310 92,0 4+4 2x0,00939 2 x0,02139 14/16 0,0224 2 x895 2,8 x4,74 x1,20 4480 36 28 67,6 3200
TMIOT 273 x4-1,0-4+4- y3| 7710 164,48 4+4 2x0,01679 2 x0,03077 14/16 0,0191 2 x1010 | 3,0 x4,83 x1,31 5600 36 34 120,9 3610
TenJIoOBMEHHUKY MHOTOXOIOBEE IJid TOPSYEero BONOCHabGxeHmsa B LTI npu OOHONOTOUHOM cxeMme ( MapaMeTph, KakK U
B UTIH)
TMIT 168 x4-1,0-4- V3 1310 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73 x4,69 x0,94 1220 36 25 20,5 3360
TMIT 219 x4-1,0-4- V3 2150 46,0 4 0,00939 0,02139 14/16 0,0224 895 0,95 x4,74 x1,20 2240 36 28 33,8 3200
TMIT 273 x4-1,0-4- V¥3 3850 82,24 4 0,01679 0,03077 14/16 0,0191 1010 1,10 x4,83 x1,31 2800 36 34 60,5 3610
IIpuMeuaHnne. Pabouee pmamsienue -1 Mlla, MakcuMmalibHasa TeMneparypa TemyoHocurenss - 150° C, zamac no nosepxHocTu Harpesa okosio 20%. YcyoBHOe ODO3HaueHUe npu 3akase:
TMIIO - TenJIoOOMEeHHMK MHOTOXOINOBOM C NPOOUIBHOM TpyOKOM nJjiga oTornjieHms;, TMIT - To xe, IJigd I'opAdYero BOIOCHaOXeHMM; Iajiee - OMaMeTp Koplyca cexKumm, OJIMHAa cexumm,
IaBJIeHUe, dYUCIIO cekKumit B Ternsootmenumke ( mBe umbpe uepes "+'--  OByxmnoTouHas cxema); Y3 - BUI KIMMATUYECKOTO MCIOJHEHMSA TeroobMmeHHuxka no I'OCT 15150.




Tabnuua 5

TexHMYeCKue xapakTepucTUKM MHOroxXoA40BbIX BogonoaorpeBarTenen
¢ npodunMpoBaHHON TpyOGKOM Npu pacyeTHOM pexume padéoTbl (W_Tp = 2 mM/c)

OBbo3HaueHMe |HOBerHOCTb | Macca, Kr | TeHHOBaH'KOG@@MuMeHT'HOTepM
naeJjieHus, klla, no|
|HarpeBa, M2 | |MomHOCTb,|Tennonepe-
|
I 1
| | | kBT InaqM, BT/ | TpyOKam
MeXTpVGHOMy|
| | | | m2°0) |
npOCTpaHCT-|
I I I I I
BY |
| | | | |
| I I I I I I
TMIIO 76 x2-1,0-5-  ¥3 | 325 | 350 | 550 | 10520 | 122
180 |
| | | | |
| I I I I I I
TMIIO 89 x2-1,0-5- V3 | 4,65 | 500 | 760 | 10240 | 119
180
TMIO 114 x2-1,0-5- y3 | 8,95 | 700 | 1415 | 11520 | 125
190
TMIO 168 x2-1,0-5- y3 | 17,45 | 1020 | 2900 | 10310 | 116
180
TMIIT 76 x2-1,0-7- V3 | 4,55 | 400 | 400 | 6180 | 170
100
TMIT 89 x2-1,0-7-  v¥3 | 6,51 | 560 | 560 | 6200 | 170
105
TMIT 114 x2-1,0-7-  ¥3 | 12,53 | 760 | 1080 | 6860 | 170
160
TMIT 168 x2-1,0-7- V3 | 24,43 | 1140 | 2100 | 6100 | 170
100 |
] ] ] ] ]

MpunoxeHue 8

Mpumep TennoBoro u rMapaBIMYecKoro pacyeTta nacTUHYaTbIX
BogonoporpeBartenen (no FOCT 15518)

Tabanua 1. Texumueckas xXapakKTepUCTMKAE I[JIaCTUH

Tabumua 2. TexHuueckas XapaKTepucTmKa u OCHOBHEIE napamMe TpPe
MJIACTUMHUYATHX TEeIJIOOOMEeHHBIX arriapaToB

Tabmnuua 3. XapakKTepUCTUKMY NPOKJANOK IJIS I[1J1aCTWH

Tabmnuua 4. TexHuueckue XapPaKTEPUCTUKY [JIACTUHUATHX TEeNJIOOOMEHHVKOB
brpmer " Anbda- JlaBass' 1Jig TenJoCHaOXeHUS

Tabsuiua 5. TexHudeckue XapaKTEepPUCTUKNA r1a SHBIX [1J1aCTUHYA THIX
TennoobMeHHukoB " llerenaxk’ npomssorncTBa kommnauuy ' Lererepm”

Tabnuiua 6. TexHUUeCKUe XapaKTepUCTUKU JIACTUHUATEX TEerJOOOMEHHVKOB
bupmer " APV" nna TensiocHaGXeHMrS

Tabsuua /. TexHUUYECKUEe XapaKTepUCTUKU [JIACTUHUATEIX TEerNJIOOOMEHHVKOB

bupmer " CBEIl" mis TemsiocHabxeHUs




B cootBetctBUM ¢ kaTanorom LUMHTUxumHedTemaw (M., 1990) BbinyckaroTcs TennoobMEHHUKM
nnacTuHYaTble Ons TensocHabxeHus cnepyowmx Tunoe: nonypasbopHele (PC) ¢ nnmactmHamm tuna 0,5Mp-n
pa3bopHble (P) ¢ nnactuHamu Tuna 0,3p 1 0,6p.

TexHNYeckMe XapakKTePUCTUMKU YKa3aHHbIX MMAAacTUH W OCHOBHble MNapaMeTpbl TEN00OMEHHUKOB,
cobupaeMbix U3 3TUX NIACTUH, NpuBeaeHbl B Tabn. 1 un 2.

Jonyckaemble TemnepaTypbl TEMNNOHOCUTENEN ONPeaenstoTCs TEPMOCTOMKOCTBI PE3NHOBBLIX MPOKMNaAoK.
Onsi TennoobMeHHMKOB, UCMOMb3yEMbIX B CUCTEMAax TennocHabxeHusi, obsidaTenbHbIM SBMASAETCA NPUMEHEHWE
NPOKNazoK U3 TEPMOCTOMKON pe3nHbl, Mapku KOTOPOW NpuBeaeHbl B Tabn. 3.

YcnoBHoe o0603Ha4yeHue TennooOMeHHOro nracTUH4YaToro annaparta: nepsBble GykBbl 0603HA4YalT TUM
annaparta - TennoobmeHHuk P (PC) pasbopHbii (nonycBapHon); criegyouiee 0003HavyeHue - TUM NNacTUHBI;
undpbl Nocne Tupe - ToMWMHa NNacTyHbl, Janee - Niowaab NOBepPXHOCTN TennoobmeHa annapata (M2), 3aTeMm -
KOHCTPYKTMBHOE WCMONIHEHMEe (B COOTBETCTBMM C Tabn. 2), mapka maTtepuana nnacTuHbl M Mapka martepuana
npoknagku (B cootBeTcTBmM ¢ Tabn. 3). lNocne ycnoBHOro o603Ha4YeHns NpMBOANTCA CXeMa KOMMOHOBKM MITACTUWH.

Tabnuua 1
TexHuYeckas XxapakTepucTuKa nnacTuH
[TokaszaTeib TwuI 11JjiaCTUMHEL
0,3 p 0,6 P 05 1p
Tabapurer ( mmmua x mwmpuHa x| 1370 x300x1 1375 x600x1 1380 x650x1
TOJIIMHA), MM
[IOBEPXHOCTh TEIJIOOOMEeHa, M2 0,3 0,6 0,5
Bec ( macca), xr 3,2 5,8 6,0
DKBUBAJIEHTHHI IOMAMETP KaHala, 0,008 0,0083 0,009
M
Momomans nomnepeuHoro ceuenus| 0,0011 0,00245 0,00285
xaHajna, M2
CMauMBaeMslt nepuMe TP s| 0,66 1,188 1,27
[IONepeyHoOM CeUeHMM KaHaja, M
llMpuHa KaHasda, MM 150 545 570
3az30p IOJ4g npoxoma pabouen| 4 4,5 5
cpenmsl B KaHaje, MM
llpyBeneHHas OJMHAa KaHaja, M 1,12 1,01 0,8
Momomanes nomnepeuHoro ceuenus| 0,0045 0,0243 0,0283
kosyiekTopa ( yryoBoe oTBepcTUE
Ha [JacTuHe), M2
Hambombpmmii nmameTp yciaosHoro| 65(80) 200 200
npoxona NPUCOeOMHAEMOTO
mTyLnepa, MM
Koz ddpuumeHT oBmero 19,3 15 15
TUIPABJIMYECKOTO CONPOTUBJICHMA
Re(0,25) Re(0,25) Re(0,25)

KosbbuumeHT ruopasianueckoro| 1,5 1,5 1,5
COMNPOTUBJIEHUA WTyliepa O3eTa
Kosd@dbuiimeHTHL

A 0,368 0,492 0,492

B 45 3,0 3,0

Tabnuua 2

TexHu4yeckasn XapaKTepUucTukKka u OCHOBHbIe NapamMeTpbl NN1aCTUHYAaTbIX
TennooO6MeHHbIX annapatoB



[lokazaTesb Tun njaacTUMHE
0,3 P 0,6 P 0,5 IIp
1 2 3 4

Tun annapara Pa3bOpHEM [Tonypa300pHEN
Pacxol TEIJIOHOCUTENA 50 200 200
(ue 6omee), ™3/ u
HoMmHamneHasa nJjomanb
[IOBEPXHOCTU
TenjoobMeHa anmnapara
M2, ¥ MCIOJIHEHME Ha
pame:

KOHCOJIbHOM
(ucnomuenue 1) Oor3 mol0 Or 10 1no 25 -

OBYXOIOPHOM Oor 12,5 10o25 Or 31,5 1o 160 Oor 31,5 1o 140
(mucnonuenue 2)

TPEXOIOPHOM C - OoTr 200 1mo 300 Oor 160 1mo 320
IPOMEXYTOUHOM  IJIUTOM
(ucnonuenue 3)
PacueTHoe IaBJleHue, 1(10) 1(10) 1,6(16)
Mla ( xrc/ cM2) 2,5(25)
Tabapur 650 x400x1665 605 x750x1800 2570 x650x1860
TENJIOOBMEHHUKOB, MM (3500)

XapaKkTepucTUKU NPOKMaAoK ANA NNacTUH

YCIIOBHOE Mapka MaTepmalsa u KayuykoBas TemnepaTtypa
oBo3Haue- TEeXHUUECKUE yCIIOBUSL OCHOBA paboueir cpemns,
Hye ° C
MPOKJIanoK
0 Peszuna 359 CKMC-30 wu or-20 1mo+80
( Ty 38-1051023-89) APKM-15
( 6yTamrenMeTmi-
CTUPOJIb HEIM
KayudyK)
1 PesuHa 4326- T CKH-18 or-30 mo +100
( Ty 38-1051023-89) ( 6yTamvennnt-
PUJILHEI KaydyK)
2 Penuna 51-3042 CKOIIT o 150
( Ty 38-1051023-89) ( zTMnennponmieH-
IUEHOBEI KaydyK)
3 Pesuna 51-1481 CKB3Il Io 150
( Ty 38-1051023-89) ( eTunennponunen-
IMEeHOBEN KayudyK)
4 PesuHa WUPI-1225 CK®-32 wm MCK®-26 |OT-30 mo +200
( Ty 38-1051023-89) ( dTopupoBaHHEIL

Tabnuua 3



KayJdyK)

Mpumep ycnoBHoro o0603HayYeHWss  nnNacTMHYaToro  pa3bopHoro  TennoobMeHHoro  annapara:
TennoobmeHHuk P 0,6p-0,8-16-1K-01 - TennoobmeHHUK pa3bopHbint (P) ¢ nnactnHkamu Tuna 0,6p, TonwuHown 0,8
MM, MMoLWaabio NOBEPXHOCTU TennoodbmeHa 16 M2, Ha KOHCOMNbHOW pame, B KOPPO3NOHHO-CTONKOM UCMOSTHEHUN,
MaTepuan nnactuH u natpybkos - ctanb 12X18H10T; maTtepuan npoknagku - Tennoctorkasa pesvHa 359; cxema
KOMMOHOBKM:

5+5+5

6+5+5

YTO O3HA4aeT: Haz YepTOM - YMCIO KaHaroB B KaXJOM XO4e AN rpetoLleit Boabl, Mo YepTon - TO Xe, Ang
HarpeBaemMou BoAbl.

JononHuTenbHbIN KaHan co CTOPOHbI XOA4a HarpeBaemow BOAbl MpefHasHavyeH Ans OXNaX4eHus MavTbl 1
YMEHbLUEHWsI TEMMONoTEPb.

M3  paccmaTpuBaeMbix  Tpex  TennooOMeHHMKOB  Haumbonee  LenecoobpasHO  NPUMEHEHWE
TennoobmeHHukoB PC 0,5[p, nockonbKy 3Tu TEMI00OMEHHMKN HageXHo paboTatoT npu pabovem aasneHum 4o 1,6
Mrla (16 krc/cm2).

lMnacTuHbl NMonapHO CBapeHbl MO KOHTYpy, 06pasyd ©6nok. Mexagy OBYMSA CBapeHHbIMW NnacTMHamMm
UMeeTCs 3aKpbIThl (CBApHOM) KaHan Ans TennodukaunoHHon rpetollen Boabl. PazbopHble kaHanbl gonyckatoT
Aasnexve B HuX go 1 MMa (10 krc/cm?2).

TennoobmeHHukn Tvna P 0,3p MOryT NpYMEHSITbCS B CUCTEMAx TennocHabXeHus Mpu OTCYTCTBUM
TennoobmeHHukoB Tuna PC 0,5MNp n napameTtpax TennoHocutenen go 1,0 Mla (oo 10 krc/cm2), o 150°C u
nepenage gaBneHun mexay tennoHocutenamm He 6onee 0,5 MMa (5 krc/cm?2).

MpumeHeHne TennoobmMeHHukoB Tuna P 0,6p (TMTaH) B cucTtemax TernnocHabXeHWsi OrpaHUYeHo U
AOMYyCTUMO TOJTbKO NMpU OTCYTCTBUM TennoobmeHHnko PC 0,5Mp u P 0,3p npn napameTpax TENIOHOCUTENEN He
6onee 0,6 Mra (6 krc/cm2), oo 150°C n nepenage AaBneHun TennoHocutenen He 6onee 0,3 Mla (3 krc/cm2).

1. MeTogmka pacyeTa nnacTMH4YaTbiX BOOOMOAOrpeBaTeniell OCHOBaHa Ha WCMOMb30BaHMU B HUX BCEro
pacnonaraeMoro Hanopa TenIoOHOCUTENEN C Lenblo NonyYeHnss MakCUMarnbHOW CKOPOCTU KaXK4oro TenfoHocUTeNs
M COOTBETCTBEHHO MaKCMManbHOro 3HadeHus koaddpuumeHTa Tenmonepegadym WM Mpu  HEU3BECTHbIX
pacnonaraemMblX Hamopax Mo ONTMManbHOM CKOPOCTWM HarpeBaemow BOAbl, kak U Mpu nogbope KOXYXOTPYOHbIX
BogonogorpesaTenen.

B nepBom cnyyae onTuManbHOEe COOTHOLLEHWE Yucrna xoaoB Ans rpetowen X_1 n HarpeBaemon X2 Boabl
HaxoguTtcs no chopmyne

X, (Gh)o’“ﬁ (Apm]‘”"“ 1000 - £},

X, \G, AP, 1000 - £

(1)

1)
"®opmyna 1"

Ecnm cooTHoweHVe XxoOoB nonyvaetcs >2, TO [OJiS MOBbLILWEHMS CKOPOCTM BoAbl LienecoobpasHa
HEeCUMMEeTPUYHasi KOMMOHOBKA, T.€. YMCIO XOH4OB TeNnnooOMeHVBatoWuxcs cped 6yaeT HeoanHakoBbIM (puc. 1 - 3
HacTosiLero npunoxeHus). MNpu HECUMMETPUYHOW KOMMOHOBKE MOJy4aeTCsl CMeLlaHHOe OBWXKEeHVEe MOTOKOB: B
YacTu KaHamnoB - MPOTUBOTOK, B YaCTU - NMPSIMOTOK, YTO CHIDKAeT TemnepaTypHbIil HAaNop YCTAHOBKM MO CpaBHEHUIO
C MPOTUBOTOYHLIM XapaKTEPOM [ABWXKEHWS TEnnooOMEHVBaOWNXCS cped, KOTOpbli MMEeeT MecTo npwu
CUMMETPUYHON KOMMOHOBKE, U B ONpeaeneHHoN CTeNeH YMEeHbLUAET BbiroAy OT NOBbLILIEHWUS CKOPOCTW BOAbI Npu
HECUMMETPUYHON KOMMOHOBKe. [lo3TOMy [AnNA WCKMIOYEeHWUsI CMellaHHOro Toka TennoHocuteneil 6onee
aphEKTMBHO  BOAOMOAOrPeBaTeNbHYI0 YCTAHOBKY cobupaTb M3 [OBYX WM HECKONMbKUX  pasferibHbIX
TENNOOOMEHHUKOB C CUMMETPUYHOW KOMMOHOBKOM, BKIOYEHHbIX MocreaoBaTefnlbHO MO TEeNNoHOCUTENI, Y
KOTOPOro nonyyaetcst 6onbllee YNCNO XOA0B, U NaparnnensHo - No Apyromy TennoHocuTento. Mpu aTom o6Bsa3ka
coeauHUTEeNbHbIMK TpyGonpoBodamMmn 4oSmkHa 06ecneynTb NPOTMBOTOK B KAaXKAOM TEMNO0OMEHHNKE.



Puc. 1. CuvMMeTpriyHas KOMIMOHOBKA NACTUHYATOro BoAonofAorpesarTens

"PucyHok 1. CuMmmeTpmnyHas KOMMOHOBKA NiiacTMHYaToro Bogonogorpeeatens, o6o3HadeHne Cx 4/5"
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Puc. 2. HeOHMMeTpH‘IHaﬂ KOMIMOHOBKA NAACTUHYATOrO soaonoaorpesarTena, 06031

"PucyHok 2. HecnmmeTpuyHas KOMNOHOBKA MiacTMHYaToro Bogonogorpesarens, o6o3HavyeHue Cx (2 + 2)/5"
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Puc. 3. Cxema xoMnNoHOBKM Bogonogorpesatenen | m ll noaorpesa B of4HYy YCTAHOBKY C NpoTHB(

ABMXeHNneM Boabl

"PucyHok 3. Cxema KOMMNOHOBKM Bogonogorpesartenen | u |l nogorpeea B 0gHY YCTAHOBKY C NMPOTUBOTOYHbLIM
ABWXeHuem Boabl"

2. MNpu pacyeTe nnacTMHYaToro BOAONOOOrpeBaTEnis ONTUMarbHas CKOPOCTb MPUHMMAETCH UCXOAs U3
NonyYeHns TaknX ke NoTepb AaBfieHMs B yCTAHOBKE MO HarpeBaemon BoAe, Kak Mpu NpMMEHEHUM KOXYXOTpyOHOro
Bogonoaorpesartens - 100 - 150 kla, 4To cOOTBETCTBYET CKOPOCTM BoAbl B kaHanax W_ont = 0,4 m/c.

MoaTtomy, BbIGpaB TWM NMAacTUHbI paccyYNTbIBAEMOro BOAOMNOAOrPEBATENS ropsiyero Bo4OCHabXeHus, no
ONTUMaribHOW CKOPOCTU Haxoamm Tpebyemoe KONMYecTBO KaHanoB Mo HarpeBaemon Bo4e m_H:

G
hmax
m = , (2)
g W f po x 3600
OIlT K
rnef- XMBOE CeueHMrMe OIOHOI'O MEXIIJIaCTMHUATOI'O KaHala.

K
3. KomnoHoBKka BogonogorpeBatens CMMMeTpuyHas, T.e. m_rp = m_H. ObLyee XnBoe cevyeHne kaHamnos B
nakeTe Mo xof4y rpewLlen 1 HarpeesaeMon Boapl

f =f=mf. ®)



Tp H H K

4. Haxogum chakTnyeckue CKoOpoCcTu rpetoLlen u Harpesaemon Boapl, M/C

G
p d
W= S (@)
3600f po
rp
G
H hmax
W = _ (5)
3600f po

H

B cnyyae ecnv cooTHOLWEHWE XOAOB, onpeaenenHoe no dopmyrne (1), okasanocbk >2 (Mpu NOACTAaHOBKE
Oenbta p_H = 100 «lMa, a Oenbta p_rp = 40 kla - gns | cTtynenun), Bogonogorpesartens cobupaem u3 AOBYX
pasgenbHbIX TennoobMeHHUKOB U 6onee n B dopmynax (4) nnm (5) pacxof TOro TENMOHOCUTENS, Y KOTOPOro
NOMNy4nnocb MeHblle X040B, YMEHbLIaeM COOTBETCTBEHHO B 2 pa3a u bonee.

5. KoatpcpmumeHt Tennootgaum anbcal, Bt/(M2 x °C), OT rpetowen BoAbl K CTEHKE MNNacTUHbI
onpegensetcsa no gopmyne

TP rp2 0,73
ansba =1,16 A[23 000 + 283t -0,63(t )]W , (6)
1 Ccp cp e

roe A - koadhpuumneHT, 3aBucAWMKM OT TuNa NfacTuH, NPUHMMaeTcs no 1abn. 1
HaCTOSILLErO MPUNOXEHUS,

Ip Ip
t +t

e BX BBIX

cp 2

6. KoacdhdpuumeHT Tennosocnpuatns anbga_2, Bt/(M2 x °C), OT CTEHKM NnacTuHbl K HarpeBaemon Boae
npuHMMaeTca no copmyne

H u 2 0,73
ansda =1,16 A[23 000+ 283t -0,63(t )W , @)
2 cp cp H
H H
t +t
H BX BBIX
roet =
cp 2

7. KoadbdpuumeHT Tennonepenayn k, Bt/(M2 x °C), onpeagensietcs no chopmyne

k= 55,. i (8)

ap A

(8)



"®opmyna 8"

8. lNpn 3agaHHOM BENUYMHE pacyeTHOW NPOU3BOAUTENBHOCTM Q(SP) M MO MNONYYEHHbIM 3HaYeHUsIM
koadpduumeHTa Tennonepedaum k u TemnepatypHomy Hamopy [Henbta t cp onpegensietcsa Heobxoaumas
NoBepxHOCTb Harpesa F_Tp no dopmyne (1) npun. 5.

Mpn cbopke BoponogorpeBaTens M3  OBYX  pasfdenbHbiX  TEennooOMeHHUKOB M Oonee
Tennonpon3BoANTENBHOCTb YMEHbLLAETCS COOTBETCTBEHHO B 2 pa3a u Gornee.

9. KonnyectBo x040B B TENNOOOMEHHUKe X:

F +f
TP JI
X= ——, 9)
2mf
I1JI
roe f- NOBEPXHOCThL HaIpeBa ONHOM IJIACTWHEL, M2.

I1JI

Uuncno xoOoB OKpyrnseTcs 40 Lenon BeNUYmHbI.

B oaHoxonoBbIX TennoobMeHHUKax yeTbipe LWTyLepa Ans NOABOAa W OTBOAA rperoLlen 1 HarpeBaemMou
BOAbl pacnoraralTcs Ha OZHOW HEMOABWXHOW nnute. B MHOroxogoBbiXx TEMNIOOOMEHHMKax 4acTb LUTYLEpOB
OOIMKHa pacnonaraTbCs Ha NOABWXKHOM NIUTE, YTO BbI3bIBAET HEKOTOPLIE CITOXHOCTM NpW aKcnyatauun. Noatomy
uenecoobpasHen BMECTO YCTPOWCTBA MHOrOXO4OBOrO TennooOMeHHWKa pa3bute €ero no 4Yucny XodoB Ha
pasgernbHble TeMnOOOMEHHVKN, COeAMHEHHbIE MO OAHOMY TEMNNIOHOCUMTEN MOCNeAoBaTerNbHO, a Mo ApYromy -
napannensHo, ¢ cobnogeHmemM NpoTUBOTOYHOTO OBVKEHUS.

10. JencTBnTENLHAA NOBEPXHOCTL HArpeBa BCero BOAONOAOrpeBaTens onpegensaerca no popmyne

F = (2mX - 1)f . (10)

I1JI

11. MoTepu gasnenus denbTa P, kMa B Bogonogorpesatensax cnenyeT onpeaensts no opmynam:



Ang Harpesaemon soab!

AP, = 9B5(33 - 0,08)Wi > X; (11)
Ana rpewwen soabl

APy, = 95(33 - 0,08t WL X, (12)

roe @ — KO3pDULUMEHT, yUUTbIBAOLLUIA Haknneob-
pa3oBaHUe, KOTOPLI ANS rpeiowen certe-
BOW BOObl paBeH eavHunue, a ana Harpe-
BAEMOW BOAbLI AO0SIXEH NpUHUMAaTLCA NO
ONbLITHBIM A3HHLIM, NPU OTCYTCTBUK TaKUX
OAaHHLIX MOXHO npuHumMaTte ¢ = 1,5 — 2,0,
b — koaddpuuymeHT, 3asucsLMA OT TMNa Nnac-
TUHLI, npuHuMaeTca no Tabn. 1 wacTos-

HIero NPUAOXeHWs;
W = — CKOPOCTb NPY NPOXOXAEHUM MAaKCUMaNbHO-
ro CEKyHAHOTO pacxoaa HarpesaemMomn BoAb!.

(11)
(12)

"®opmynel 11 1 12"
Mpumep pacyeta

BbibpaTb 1 paccuntath BogonoaorpeBaTenbHYy0 YCTaHOBKY NNacTUHYaToOro TennoobmeHHrKa, cobpaHHOro
n3 nnactmH 0,6p Ans cucTteMbl ropayero BogocHabxeHust Toro xe LTI, 4yto 1 B nprvMepe € KOXYXOTPYyOHbIMU
CeKUMOHHbIMW Bogonoaorpesartensamn. CnegoBarternbHO, UCXOOHbIE AaHHbIE, BEMWYNHBI pacXO40B U TeMnepaTyphl
TEennoHocuTenen Ha BXOAe M BbIXOAe KaXAOW CTyneHu BOAONoforpeBatens NpUHUMalOTCA TakuMum Xe, Kak 1 B
npeablayliem npumepe.

1. MNMpoBepsiemMm COOTHOLLEHME XOA0B B TENNOOOMeHHMKe | cTyneHn no dopmyne (1), npuHnmas OenbtaP_H
=100 kMNa n denbtaP_rp = 40 kMa,



\’0,636

X { 68-10°
X, \62510°)

COOTHOWEHNE XOA0B HE NPEBbilaeT 2, CNeno-
BaTeNbHO, NPUHUMAETCH CUMMETPUYHAR KOMNOHOB-
Ka TennoobMeHHUKa.

2. 710 oNTUManLHOK CKOPOCTY Harpesaemoii
BOAblI onpepenaem Ypeﬁyemoe HUCNO KaHanoe no
dopmyre (2)

[io,]"'“’“ [L‘?OL
100

68.10°
m, = — =
0,4 -0,00245 - 10° - 3600
3. OBwee x1BOE CedeHVe kaHanoe B nakere

onpeaensem no popmyne (3) (m, NpUHUMaeM pas-
HbIM 20}

fip = Ji = 20.0,00245 = 0,049 m2.

19.3.

4. PaKTu4ecke CKOPOCTM rpelowe U Harpe-
BaeMOi BOALI NO dopmynam (4) u (5):

625-10°

=" =035M/c;
73600 10° - 0,049 /

Wy B0 s

® 73600 10° - 0,049 ’

5. PacuyeT Boponoporpesarens | cTyneuu:

a) xoadpuUMEeHT TennooTaaun OT rpeiolein
B804bl K CTEHKE NNACTUHLL, dopmyna (6), npuHmuman
n3 Tabn. 1 4= 0,492:

o = 1,16 - 0,492 (23 000 + 283 - 36 — 0,63 - 362) x
x 0,35073 = 8590 Br/(M2 - °C);

6) KO3DDULMEHT TeNNOBOCNPUATUA OF CTEHKMN
nnacTuHb! K Harpesaemoit Boae, dopmyna (7):

a, = 1,16 - 0,492 (23 000 + 283 - 19,5 — 0,63 - 19,5%) x
x 0,385073 = 8037 Br/(m? - °C);

B) K0OOdPUUMEHT Tensonepenasun, nNpUHUMas

¢ = 0,8, bopmyna (8):

08
S o0r L
8590 16 8037

K= = 2638 Br/(m2 - °C).

r) Tpebyemas nOBEPXHOCTL HarpeBsa BORONOAO-
rpesarens | ctyneHu, popmyna (1) npun. 5:

27610
Fo=——a
26381

=634 M%;

A) KONMYECTBO XOROB (MNW NAKETOB Npy pasae-
NEHNWU HA OQHOXOAOBbLIE TennootmenHukw), dhop-
myna (9):

634406

“220.08 " 2%

MpuHumaem Tpu xona;

e) AercTBUTENbHAs MOBEPXHOCTL Harpesa BO-
nonoporpesatens | ctynenn, dopmyna (10):

Fl=(2-20-3-1)0,6=71,4m%

X) notepwn fAasnexus | cTynexn eogonogorpe-
BaTtesis No rpeiowei Boge; ¢opmyna (12), npyuHu-
Mas @ =1uusrabn. 1 5=23:

APL =13 (33 - 0,08 36) 0,35175 - 3 =43,2 xTla.

6. PacyeT Bopgonogorpesarens |l crynexn:

a) Ko3pPUUMEHT TennooTaaun OT rpeiowen
BOAB! K CTEHKE NMnacTuHbl, popmyna (6):
ay =1,16 - 0,492 (23 000 + 283 - 67,5 — 0,63 - 67,52) x

x 0,350.73 = 10412 Br/(m? - °C);

6) k09 HULMEHT TENAOBOCTPUATHA OT MNACTU-
Hbl kK Harpesaemoi sone, dopmyna (7):
ay =1,16 - 0,492 (23 000 + 283 - 48,5 — 0,63 - 48,52) x
x 0,385%.73 = 10 017 Br/(m2 - °C);

B) K02(pPUUMEHT Tennonepesasy, NpuHumas
¢ = 0,8, dopmyna (8):

08
T 0001, 1

104127 716 10017

r) TpeByeMas NOBEPXHOCTL HArpeBa BOAONOA0-
rpesatens Il ctynenu, dopmyna (1) npun. 5:

_181-10°

7309619

) KONUYECTBO XOA0B (N NAKeToB Npu pasae-

NIEHNN HA OAHOXOAOBbIE TENNOOBMEHHUKY), HOp-
myna (9):

K= =3096 Br/(m2- °C);

=308 M%;

MpuHumaem 2 xoaa;
€) pmeicTanTencHan 0BEPXHOCTL HarpeBa BO-
ponoporpesarens |l ctynenu, dopmyna (10):

Fll=2-20-2~1)0,6 =474 wm%

X) notepu pasneHus Il Crynexu sogonoacrpe-
BaTens no rpetwoulei soge, dopmyna (12):

Ang =1-3(33—0,08-67,5) x
x 0,351.75 - 2 = 26,4 xIla;

3) notepy aaBneHus o6eunx CTyneHein Bogono-
[Orpesatens no HarpesaemMoi BOAE, NPUHUMAs
¢ = 1,5, Npy NPOXOXASHWN MAKCUMANLHOTO CeKyH-
JAHOrO pacxona BoApl Ha ropsyee BogocHabxetve,
dopmyna (11):

AP =153 (33— 0,08 - 31)(21,6 (0,049 x
x 103175 - 5 = 164 x[1a.

B pesynbTate pacueta B Ka4yectBe BOAONOAO-
rpesatessi rops4ero BOAOCHAGXEHWs npuHuMmaem
Aga Tennoobmennnka (1 v il ctynenwn) pasbopHoit
kaHCTpykiuu (P) ¢ nnactuHamu tuna 0,6p, Tonwu-
Hot 0,8 MM, 13 cTanu 12X18H10T {(cnonHewue 01),
Ha ABYXOMOPHOWK pame (ucnonHenwe 2K), ¢ ynnot-
HWTENbHBLIMKU NPOKNaaKaMu U3 peanHsl mapku 359
(ycnoexoe oBosnavenve — 10). MosepxHOCTL Ha-
rpesa | crynenn —71,4 w2, Il crynenn — 47,4 M2
Cxema KOMNOHOBKM | CTynexu:
20+20+20
20+204+20°
cxema KOMMOoHoBKM Il cTynenn:

X = 20+20
21+20°

YcnosHoe 0603HaueHNe TennooGMeHHUKOoB,
ykasblBaeMoe B 6nanke 3akasos, Gymet:

Cx=

20+ 20+ 20
" —71 4~ —10Cx= .
Icrynierw: PO,6p—0,8~71,4-2K—01—-10 Cx 31530520
20+ 20
. - —10 Cx = .
Il crynenu: PO6p—08-47 4-2K—01—10 Cx 20520

PacueT BoRonogorpeBsatens, CobpaHHoOro U3 nnac-
TUHYATBIX TEMNOOBMEHHNKOB PUPMBbI «Anbda-flasant»
(TEXHUHECKME XapaKTEpPUCTUKV CM. B Tabn. 4), noka-
3bIBAET, 4TO B | CTynexb TpebyeTcs ycTaHOBUTH

"MpumMep pacyeTa TEMSIOBOIO N rMAPABAMYECKOrO MnacTnHYaTbix Bogonogorpesatenen (no FOCT 15518)"

Tabnuua 4

TexHUYecKkue xapakTepuCTUKM NITaCTUHYaTbIX TENNO006MEHHNKOB hUpMbI
"Anbda-JlaBanb" onAa TennocHabXxeHus

]
[TokazaTesib

PE3SVMHOBEIMM IIPOKJIagKaMM |

| HepasOopHEE MHadHHE

| PasbopHEE C

M10- BFG |M15- BFGS |

I
| cB-51 | CB-76

| cB-300

]
| M3-XFG | M6-MFG

0,24

| 062 |

[IOBEPXHOCTL HarpeBa HHaCTMHH,| 0,05 | 0,1

0,3

0032 | 014



M2

TaBapuUTe MJIACTVHE, MM |50 %520 | 92 x617
460 %981 |650x1885 |
MyHMManbHasg TOJIMHA HHaCTMHH,| 0,4 | 0,4 | 0,4 | 0,5
0,5 | 0,5
o | | | | | |
Macca nJjacTHHH, | 0,17 | 0,44 | 1,26 | 0,24
1,35 | 92,5 |
O6beM BOIE B KaHaJje, J | 0,047 | 0,125 | 0,65 | 0,09
1,0 | 1,55 |
MakcuMaibHOe 4YMCJO I[1JIAaCTUH B| 60 | 150 | 200 | 95
275 | 700 |
YCTaHOBKe, WT. | | | |
| |
PaBouee mpmaBjieHue, MIa | 3,0 | 3,0 | 2,5 | 1,6
16 | 16 |
MakcuMmajibHas TeMrneparTrypa, °© C | 225 | 225 | 225 | 130
150 | 150 |
TaBapuTEl yCTAHOBKM, MM: | | | |
| |
wMprHa | 103 | 192 | 466 | 180
470 | 650 |
BHICOTA | 520 | 617 | 1263 | 480
981 |1885 |
ojmHa, He 6oJiee | 286 | 497 | 739 | 500
2310 | 3270 |
"o MeHee | 58 | 120 | - | 240
710 |1170 |
IraMeTp naTpyOKOB, MM | 24 | 50 |65ﬂ00 | 43
100 | 140 |
CTaHmapTHOEe UYUCJO IJIAaCTMH |10, 20, | 20, 30, 40, | - | -
- | - |
|30, 40, | 50, 60, 70, |
| |
|50, 60, | 80, 90, 100, |
| |
|80 |110, 120, 130, | |
| |
| | 140, 150 |
| |
Macca YCTaHOBKH, kT, Opu| | | |
| |
yycIe I1J1aCTUH. | | | |
| |
MMHUMAaJIbHOM | 5,2 | 15,8 | - | 38
307 |1089 |
MaKCMMaJlbHOM | 15,4 | 73,0 | 309 | 59
645 |3090 |
MakCUMAaJIbHEIM Pacxomn XMHKOCTM,| 8,1 | 39 |60ﬂ40 | 10
180 | 288 |
3l | | | |
| |
loTepn OaBJICHUS an| 150 | 150 | 150 | 150
150 | 150 |
MaKCMMaJIbHOM pacxone, klla | | | |

| 365 x990 | 140 x400 | 247 x747

| 05



Kosdouumenr Ternsonepenayn, |77OO | 7890 | 7545 | 6615 |5950
5935 | 6810 |
Br/( M2 X ° C), mnpu CTaHOAPTHHX | | | | |

YCIIOBMAX | | | | |
| |

TenjoBas MOUWHOCTE, kBT, an| 515 | 2490 | 8940 | 290 |3360

11480 |18360 |

CTaHIOAPTHBEIX YCJIOBMAX | | | | |

[IpuMeuannsi:
1. CraHmapTHHE  yCJOBMA - MaKCUMAaJIbHED PacXod  XMAKOCTH, napaMeTpel Ipeomero
TenjoHocurens 70 - 15° Cc,
HarpeBaeMoTo - 5 - 60° C.
2. HoMeHKJaTypa TeJIOOOMEeHHMKOB ' Anbba-JlaBans' He OTpaHMueHa THUIAMM allapaTos,
NPUBEOEHHEX B Tabauie
3. Marepmasn njgacTtuH - Hepxabeomas craib AlSI 316, MaTepmaJsl NpoKJamok -  EPDM.
|
Tabnuua 5
TexHuyeckue XapaKTepUCTUKU NadaHbIX NNAaCcTUHYaTbIX Tenroo6MeHHMKOB
"Lletenak” npousBoacTBa KomnaHuu "Lletetepm”
[ I I I I
I I ]
llokazaTesb | CP410 | Ccp415 | cp422 | CP422-2V*
CP500 |  cp500-2v * |
| | | ]
I | | { | |
[IoBEpPXHOCTbH HarpeBa| 0,025 | 0,05 | 0, 095
0,28 |
IJIaCTUHE, M2 | | |
i | i I
I I
TaBGapuTe njacTuHeE hxa, MM | 311 x112 | 520 x103 | 617 %192
950 x364 |
MyHMMaJIbHAa S TOﬂmMHa| 0,4 | 0,4 | 0,4
0,4 |
NJIaCTMHE, MM | |
Macca [JIaCTMHEL, KT | 0,1 | 0,17 | 0,35
1,26 |
O6beM BOIH B KaHaje, JI | 0,05 | 0,094 | 0,21
0,52/0,7 |
MaxCuMasbHOEe YMCJIO [JIacTVH | 150 | 80 | 150
200 |
B yYCTaHOBKe, LT, | |
PaBouee mnaBiieHue, MIla | 2,5 | 2,5 | 25
2,5/1,6 |
MakcuManbHas — TeMIeparypa, | 225 | 225 | 225
225




o | | | |
OCHOBHEIE pa3Mepm| 360 x182x320 |590x182x260| 670x284 x508
1200 x450x818
TEMIOOBMEHH KA B MsoNALY | | |
|
hxaxl, wmm | |
|
InaMeTp HATPYyOKOB, MM | 25 | 25 | 50
65/100 |
Macca TemIoOOMEeHHUKA, KT, | | |
|
npy Yucje [JIaCTUH: | | |
|
MMHMMAaJIbHOM™ | - | - | 20
69,6 |
MaKCMMaJlbHOM | - | - | 75
246 |
I I I |
I | i
MaKCUMaJlbHED pacxon| 20 | 12 | 62 | 26
340 | 165
HaTpeBaeMom BOJIEL npu | | |
|
norepe pasnenus 100 xlla, | | | |
| |
M3/ u | | | |
| I | I I I
I I i
Kosdouumenr Tenﬂonepenaqm| 2420 | - - | 3090
- | 1700
npy  CTAaHIAPTHHX yciosu- | | | |
|
axFEE Br/( M2 X ° C) | | | |
| i | i I i
| | |
Tennosas MOIHOCTE npu| 95 ( CP410-150-2V) | - | - | 440
- | 2000
CTAHOAPTHHX YCJIOBUAX, KBT | | |( CP422-150-
2v) | | (cP500-200-2V) |
| | | | |
| I I 1 I | | |
MakcumanbHag Tensosad | 300 | 250 | 1200 | 800
4000 | 2500 |
MOIHOCTh, kBT, npu | | | |
| |
napaMmeTpax TenJoHOCUTe A | | | |
| |
150 - 76/105 - 70° c | | | |
| |
| | | |

TenjooOOMEeHHVKM 5BTOM MOLeJIM

BOIOEI B OIOHOM KOpPIIyCe.
*%

*

*kk

CraHOapTHEE
renyoHocurena 70 - 15°

YyCJIOBUSA -

npenHasHadeHE n0Jia I'BC C OBYXCTYIEHYATEM [IOIOTPEBOM

Yyciio mytacTtuH nombupaercsa ¢ marom 10 nmacTuH npu myHMMansHoM umcie 10 mmacTuH.

MaKCUMaJlbHBIVL pacxon XMOKOCTM, ITapaMeTpPEl I'pernuero

C, HarpeBaemoro|



- 5 - 60° C.
[IpuMeuannsi:

1. TenjgooOMeHHUKM NOCTAaBJIANTCH B KOMILJIEKTE c n30JIAUMeN.
2. Umcrna uyepes OpoOb O3HAYAKT [apaMeTphl NI [NEPBMYHOTO M BTOPUYHOTO TEMNJIOHOCHUTEJEN.

3. MaTepnall [1acTuUH - AlSI 316.

Tabnuua 6

TexHUYeckme xapakTepUCTUKN NNacTUHYaTbIX TeNs1006MeHHUKoB chupmbi " APV
Ons TennocHabxeHus

| [lokaszaTesb HepaszsbopHBle IasHBEE PazbopHEE C
PE3MHOBEIMM IIPOKJIaOKaMU |

—

BD4 | BD7 | BF2 | N25 | N35 | N50
M60 | M92 |
| | | | | |
I I | { | | | | |
[IOBEPXHOCThD HarpeBa| 0,04 |0,07 |0,14 | 0,25 | 0,35 | 0,5
0,6 | 0,92 |

[IJIaCTUHE, M2 | | | | | |

1
TabapuTe [1J1a C TUHEL, | 290 x120 | 525 x120 | 574 x235 | 924 x368 | 1200 x368 | 1614 %368
1188 x740 | 1563 x740 |

i | | | | | | |
MMHMManbHasg  TOJIMHA | 0,4 | 0,4 | 0,4 | 0,5 | 0,5 | 0,5
0,5 | 0,5 |
IJIaCTUHE, MM | | | | | |
| |
Macca nJacTHHB, KT | 0,14 | 0,26 | 0,42 | 1,3 | 1,79 | 2,45
3,08 | 4,22 |
O6beM BOIEl B KaHale, | 0,03 | 0,052 | 0,133 | 0,7 | 0,95 | 1,3
2,05 | 2,77 |
. | | | | | | |
PaBouee naBJieHUe, | 3,0 | 3,0 | 3,0 | 1,0 | 1,0 | 1,0
1,0 | 1,0 |
MIla | || | | | | |
MaxcuManbHasa | 220 | 220 | 220 | 150 | 150 | 150
150 | 150 |
TeMmneparypa, ° C | | | | | |
|
IuameTp naTpybKos, | 25 | 25 | 65 | 80 | 80 | 80

200 | 200



My | | | | | |

MakcuMaJibHOE YMCIIO | 93 | 93 | 123 | 39/83 * | 39/83 * | 39/83 *
91/151 * | 91/151 *
| | | | | |

[JIACTUH B YCTAaHOBKE,
| |

wr. | | | | | | |

TaBapuUTH YCTaHOBKH, | | | | | |

MM | | | | | | |
hxa | 290 x120 | 525 %120 | 574 x235 | 1249 x450 | 1525 x450 | 1939 x450
1560 x886 | 1935 x906 |
IMHa, He BoJee | 246 | 246 | 315 | 570(10/2) | 570(10/2) |
570(10/2)  |1340(10/2) | 1340(10/2) |
w MeHee | 48 | 48 | 48 | 370(10/1) | 370(10/1) |
370(10/1)  |1090(10/1) | 1090(10/1)
CTaHmapTHOE qmcno| 7,11, | 7, 11, | 7,11, | - | - | -
miacTuH B ycranoske | 17, 25, | 17, 25, | 17, 25, | | |
|
| 33, 43, | 33, 43, | 33, 43, | | |
|
| 63,93 | 63,93  |63093 | | |
| |
| | | 123 | | |

Macca ycCTaHOBKM, KT | | | | | |

He 6oJiee | 14,4 | 26,2 | 58,4 | 310 | 410 | 460
1755 | 2270 |
He MeHee | 2,4 | 4,0 | 10,5 | 210 | 300 | 380
1330 | 170 |
] ] ] ] ] ]
] ] {
* llepern YyepToit - nnsa PaME 10/1, 3a YyepToit - 10/2.
[IprMeuannsi:
1. Marepman muacTuH. Hepasbopuex -  AlSI 316, pasbopuex -  AlISI 304, MaTepuan
NpPOKJIANOK pas3bopHHEx - EPDM. |
|2. HoMeHKkJIaTypa  TemjioobMeHHuKoB ' APV" HE  OTrpaHMUMBAETCS  TUIlaMM  allllapaTos,

IIPMBENEHHEIX B Tabnaule.
|

Tabnuua 7
TexHUYeckme xapakTepuUCTUKN NNacTUHYaTbIX TeNNoo6MeHHUKoB hupmbl "CBENM"
Ons TennocHabxeHus
| | T
1
[lokazaTenb | HepaszbopHEIE [IadgHBEIE PazbopHEIE C

PE3SVMHOBEIMM IIPOKJIagKaMN |
[

_|



550 | 10810 | 9500 | 11840 |

| B25 | B35 | B45 | B50 | B65 | Gx6NI | Gx12p | Gx18P
Gx26pP | G x42p |Gx51P |
| | | | | | | |
I I I I I I I I I I I I
[IOBEPXHOCTH HarpeBa|0D63 |0D93 |0£28 |0£12 |Q270 |OD7O | 0,120 | 0,180
0,275 | 0,450 |0550 |
NJIaCTUHE, M2 | | | | | | | |
| | | | | | | | | | |
I I I I { I I I | I I I
Macca nJacTMHB, KT |0234 |0336 |OA27 |0A24 |L080 | - | - | -
- | - | -
O6beM BOIEI B KaHaje, JI |0ﬂ95 |0J41 |0J88 |0J88 |Q474 | - | - | -
MakcuManbHOe qmcno|120 |200 |200 |250 |3OO | 100 | 160 | 160
450 | 450 | 450 |
IJacTuH B YCTaHOBKeE, MT.l | | | | | | |
| |
PabBouee pamJieHue, MIa | 3,0 | 3,0 | 3,0 | 3,0 | 3,0 | 1,0 | 1,6 | 1,6
16 | 16 | 16 |
MakcuManbHasa |185 |185 |185 |185 |185 | 150 | 150 | 150
150 | 150 | 150 |
TemnepaTTpa,° C | | | | | | | | |
TaBapuUThl yCTAHOBKM, MM: |117 |241 |241 |241 |362 | 160 | 320 | 320
460 | 460 | 630 |
mMpyHa | | | | | | | | | |
BLHICOTA |524 |392 |524 |524 |864 | 745 | 840 |1070
1265 | 1675 |1730 |
OJMHa, He 6olnee | 317 |518 |518 |67O |790 | 500 | 1090 |1090
3080 | 3080 |3130 |
IvameTp | 25 | 40 | 65 | 65 |100 | 25 | 50 | 50
100 | 100 | 150 |
NOICOEeOMHUTEJIbHEIX | | | | | | | |
| | |
nanyGKoT, MM | | | | | | | | |
Macca YCTaHOBKM HpMJ 30,6 | 71,4 | 119 |119 |900 | 38 * | 127 * | 183 *
363 * | 554 * | 1138 * |
MaKCHMaJlbHOM ymcie | | | | | | |
| | |
[JIACTUH, KT | | | | | | | |
|
MaxcuMasibHO 3@@6KTMBHaH|35O |55O |9OO |2200 |6100 | 400 | 550 |15OO
3000 | 7300 | 15 000 |
TerJiorasd MOIHOCTb, KBT,l | | | | | | |
|
npu | HapameTpax| | | | | | |
TEIIIOHOCUTENS | | | | | | | |
|
150 - 80/105 - 70° C M| | | | | | | |
| | |
IensTa P_Han He 60nee| | | | | | | |
| | |
150 xIla | | H | | | | | | |
KosddbuumeHT |5970 |7880 |6570 |7820 |7035 |12920 | 9380 | 11



Tensyonepenauu, Br/( M2 x| | | | | | | |
| |
°C) | | | | | | | | |
SpbexTUBHOE qmcno| 42 | 52 | 48 | 140 |14O | 21 | 23 | 33
47 | 77 | 101 |
JIacTMH, T, | | | | | | | |
|
TenjoBass MOUHOCTE, KBT,| 450 | - |1500 | - | 4100 | 430 | 750 |1050
- | 9500 | - |
NpM CTaHOapTHHX yCﬂOBMHXl | | | | | | |
| |
Kozbduument |6210 | - |6260 | - |5150 | 7980 | 7080 | 7030
- | 7320 | - |
Teronepenayy, Br/( M2 x| | | | | | | |
|
°Q), npu CTaHHapTHHX| | | | | | | |
|
yCHOBMHX| H | | | | | | |
SbbeKkTMBHOM qMCﬂO|1Iﬁ2 |- |18W2 |- |29W2 | 79/3 | 89/4 |8SB
- | 7412 | - |
J1acTuH, mr. qepe3| | | | | | | |
|
IpoBb - UMCIIO XOHOB) | | | | | | | |
| |
] ] ] ] ] ] ] ]

| | | |
*

Macca nOpuHATa OJIS 4Yuciia IJIAaCTUH, TpebyeMblx OpY OOecCrleUeHMM MOMHOCTM HMXECJeoyolen
CTPOKMU.

[IprMeuannsi:
1. CTaHOapTHEE YCJOBMA - MaKCYMaJlbHbI pacxon KMOKOCTH, OTPaHUYEHHEI

OOMYyCTUMBIMY CKOPOCTAMU U HOTepHMMl
|HaBﬂeHMH B BONONOHOTPEeBaTejle [0 HarpeBaeMmol Bome He 6ojee 150 «lla; napaMerpe

TeruioHocurensa: rpeomero 70 - 15° C,|
HaTpPeBaeMoIo 5 - 60° C.
2. MaTepmasy IJIacTuH - Hepxabeomasa cranib AlS|I 316 rTommmHoi 0,3 - 0,6 MM, MaTepuas
npokyamok - EPDM. |
| 3. HOMEHKJIaTypa TelJIOOOMEHHUKOB He OTpPaHMYeHa THUIaMM allapaToB, I[IPUBEIeHHEX B
Tabnnle. |

PacueT BogonoporpeBaTens, cobpaHHOro M3 nnacTU4HbIX TennoobmeHHWKoB cupMbl "Anbda-JlaBans”
(TexHnyeckne xapakTepucTukmn cMm. B Tabn.4), nokasbiBaeT, YTO B | cTyneHb TpebyeTca 0CTaHOBUTbL TENIO0OMEHHUK
M15-BFG8 ¢ uncnom nnacTtuH 64, nnowaab NoBepxXHOCTM Harpesa 38,4 M2 (koadduumneHT Tennonepegayn - 4350
B1/(M2 x °C)).

Bo Il ctynenn Tpebyetcsi TennoodmeHHuk M10-BFG ¢ umcnom nnactmH 71, nnowagb NOBEPXHOCTU
HarpeBa 16,6 M2 (koadduumneHT Tennonepegaym - 5790 Bt/(m2 x °C)).

Motepn paBneHuss B obenx CTyneHAX Mpu NPOXOXAEHUM MaKCUManbHOrO CEeKyHAHOro pacxopga
HarpeBaemMol BoAbl 1 TOM Xe koadduumneHTe 3arpsasHeHms (coum = 1,5) coctaBnatoTt 186 klla.

B 1abn. 5, 6, 7 npmBeAeHbl TEXHUYECKNE XapaKTePUCTUKN TennoobmeHHukoB "Lletenak”, "APV" n "CBO3IT".

MpunoxeHue 9



TennoBow n ruapaBrMyeCcKMn pacyeT rOpU3oHTaNbHbIX MHOrOX040BbIX
napoBoAsiHbIX NogorpeBaTenen

MoporpeBaTtenn ropusoHTanbHble NapoBOAsiHbIE TEMNMOBbIX ceTen (AByX- U 4YeTblpexxopoBbie) no OCT
108.271.105 npegHa3HayeHbl Anst CUCTEM OTOMMEHUS U ropsivero BOAOCHabXeHus.
1. MNoBepxHOCTb HarpeBa NapoBoAsaHbLIX Nogorpesatenen F, M2, onpegenseTcs no opmyrne

sp
P Q

KAt

raoe P — pacyeTtHaa Tennosas npow:
HOCTb BOAOMNOQOMPeBarens,

k — x03dPpuuueHT Tennonepeaa
porpesarens, Bt/(m2 - °C):;

Atcp — pac4yeTHana pa3HOCTb TeMnep:

rpeiwen u HarpesaemMoun cp

1)
"®opmyna 1"

2. PacuyeTtHas TennoBasi NpovM3BOAMTENBHOCTb BogoMnogorpesBatens Ha otornneHve Q(sh)_o wnm Ha
ropsiuee BogocHabxeHne Q(sp)_h onpegensietcst no npun. 2.

Mpn atom, yuyuTbiBas TpeboBaHus n. 4.8 HacTodllero csBofa Mpaswun, ANA KaXaoro nogorpesartens
pacyeTHas NpoM3BOAUTENBHOCTbL, ONpeAeneHHas no npun. 2, AennTca Ha 2.

3. KoacbpuuueHT Tennonepenayn k, Bt/(M2 x °C) onpegensaetca no coopmyne



1
k= > (2)

71_}_ Ocr + O yax +
Oy Aer Apax @2

roe o, — KO3dpGUUMEHT TennooTaaun npu npo-
ANONBHOM OMbBIBAHUU OT CTEHKU TPYOKM K
Harpesaemon soae, Bt/(m2 - °C);

a, — KO3dpPUUMEeHT TennootTagadn oT KOHOEH-
CUPYIOLLEroca napa K ropn3oHTaANbHOW
cTeHke Tpybku, BT/(M2 - °C);

8., — TONMHA CTEHKU TPYOKH, M;

— TONUWWHA HAKWUNKN, M, NPUHUMAEMan Ha OC-
HOBaHUKM 3KCNNYaTaUNOHHbIX AAaHHbLIX ONA
KOHKPETHOTO pPanoHa C y4eTOM KavyecTra
BOAOb!, & NPU OTCYTCTBUM AaHHbLIX A0NYyC-
KaeTcs npunimumartk pasHown 0,0005 m;

— TENNONPOBOAHOCTL CTEHKU Tpybkn, Bt/
/(M - °C), npuHumaeTcs ons ctanu pas-
non 58 Brt/(m - °C), gna natynn — 105
B1/(m - °C);

— TO X€&, CNOR HAaKuNn, NPUHUMaETCa pas-
Hown 2,3 Bt/(m - °C).

CT

Hak

2)
"®opmyna 2"

4. KoadhduumeHT Tennootgaum anbda_2, Bt/(M2 x °C), oT cTeHku Tpybku K HarpeBaemon Boae B obnactu
TypOyneHTHOro ABMXEHUd, onpeaensieTcs no opmyne



W.
ay = LI6(1210 + 18], - 0,038(z%,)° —5 (3)
BH
roe t é‘p — CpeaHsAs TemMnepaTypa Harpesaemomn

Boakl, °C, onpeaensemas no popmyne
o+
H .
rcp’= BX 2 BbIX ; (4)
14 1 hux — TeMnepatypa Harpeesaemoi BOAblI CO-
OTBETCTBEHHO Ha BXOAE W BbIXOAE K3
Bogonoporpesarens, °C;
dyy — BHYTPEHHWIA anameTp TpybokK, M;
WTp — CKOPOCTb BOAbLI B TPpyBKkax, m/c, onpe-
Aensietcs no popmyne
G
W.. = h .
™ ’ 5
36000/ (5)
f,,.p — rIowanp ceyeHus Bcex TPybok B OQHOM xopy
noaorpesarens, M2, onpeaenseTcs no (popmyne
22
o =T, (6)
n — KONU4EecTBO TPyBOK B OQHOM X0ay, LuT.;
p — MNOTHOCTbL BOABI MPU CpeaHei Temnepartype
1 kM3,
Gh—pacquHbm pacxofn, HarpeepaemMon BOLbl B
TpY6KAX, Kr/u.
5. Koadduuvent Tennootaaum a,, Br/(M2 - °C),

OT KOHOEHCUPYIOLLErocs napa K CTeHke Tpybku on-
pegensetca no dopmyne

(4320 + 47,541, - 0,141%)
Ymd, (1, - 17) ’ (7)

on =116

rae 1, — Temneparypa Hacbllenus napa, °C;
m — npusefeHHoe 4ucno Tpybok, wT., onpe-
pensemoe no dopmyne

me e @)

Rpax

roe n,s — obuiee Yucno Tpybok B nogorpeearene, Wr.;

Rpax — MEKCUMasbHOE 4ucno Tpybok B BepTu-
KansHOM psagy, WT.; -

t.. — CpepgHsa Temnepatypa CTeHok Tpy6ok, °C,

onpepensaeTcs NpUGAVXeHHO no Gopmyne

H
_ f + tCp
er 2
N NpoBepaeTCH nocne fnpensapurenbHOro pacuyera
nogorpesatens no dopmyne

(9)

fsou + 18500

(10)

1
cr oy + 0

Mpu HECOBNAAEHWA 3HAYEHWIA I, ONpepeneH-
HbIX No dopmynam (9) v (10), 6onee yem Ha 3 °C
o, CNeAyeT nepecyuTbIBaTh, NPUHSE 3HaueHue to
onpenenexHoe no ¢opmyne (10).

6. PacueTHyi0 pasHoOCTb Temneparyp Al °C,
Mexay rpelowei 1 Harpesaemoit cpepamu onpe-
nensoT no dopmyne

_ Al - Aty
Atep = Ay’ 1"
2318 (11}
Aty

rae Atg, At, — COOTBETCTBEHHO 6ONbias U MeHbLIas
pasHOCTL TEMMEPATYP MeXay rpeto-
Luel v HarpeBaemoi CpeaamMin Ha BXO-
[e v Bbixoae u3 noporpesatens, °C,
onpegensietcst No GopMynam:

M=t~ th; (12)

At =1t (13)

TMpn pacyeTe NapoBOAsHbLIX BOAONOAOrpesare-
nei OTONNEHUs TemnepaTypy HarpesBaemon BOAb!

Ha BXOJE W BLIXOAE M3 BOAONOAOrpeBarens cneay-
eT NpUHUMaTL
! x‘lla)( =1
rpe 1, — Temneparypa Boas! B 06paTHOM pr6onpo:
BOOE CMCTeM OTONNEHWUs MpU pacyeTHOW
Temnepatype HapyxHoro Bosayxa f,, °C;
t H
BbIX
rae 1, — Temneparypa Bo/bl B NOAAIOLIEM Tpy6O-
nposoae Tennosbix ceTein 3a UTM wm 8
nogaoiem Tpybonposoae CUCTeMbI 0TO0-
NAeHUs Npy yCTaHOBKe BOAOMNOAOrpesa-
Tens 8 UTT npy pacyeTHO# Temnepary-
pe HapyXHoro Boaayxa t,, °C.
B aTOM cnyyae pacuyeTHas pasHOCTb Temnepa-
TYP Alp, oC, onpepnenutcsl no dpopmyne

- (s - 7)) - (s = To1) .

2,3lg Li-t
t — o1

= ot

At,
° (14)

(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

"®opmynel 3,4,5,6,7,8,9,10,11,12,13,14"

Mpumeyanme. py HE3aBUMCMMOM MPUCOEOMHEHWM CUCTEM OTOMSEHMSI U BEHTUNALMU 4Yepe3 obLuii
BodonodorpesaTenb TeMnepaTypy Harpesaemol Boabl B o6paTHOM TpybonpoBoge Ha Bxode B
BoJonodorpesaTent crieqyeT onpedensTb C y4eToM TemnepaTypbl BoAbl NOCMe npucoeavHeHus TpyGonposBoaa
cuctem BeHTUNAUMKM. [Mpu pacxode TennoTbl HA BEHTMNAUMIO He Gonee 15% CyMMapHOro MakcumMarnbHOro



TEMNSIOBOTO MOTOKA Ha OTOMJfeHWEe OOoMyckaeTcs TemnepaTypy HarpeBaemMoi Bopbl nepep BOAONOAOrpeBaTenem
NMpYHUMaTL paBHOM TeMnepaTtype BoAbl B 06paTHOM Tpy6onpoBoAe CUCTEMbI OTOMEHUS.

Mpu pacuyeTe BogornodorpesaTtens Ha ropsuyee BogocHabxeHue TemnepaTtypy Harpesaemown Boabl, °C,
crieayeT NpUHUMaTh:

Ha BXo4e B BOAOMOAOrpeBaTenb - pPaBHOW TemnepaTtype XorogHow (BO4ONPOBOAHOM) Boabl t C B
OTOMUTENbHbIV Nepuog; NPy OTCYTCTBMU OaHHbIX MPUHUMaeTCcs paBHow 5°C;

Ha BbIXxode M3 BOAOMOAOrpeBaTens - paBHOW TemrepaTtype BoAbl, MOCTynawLwen B CUCTEMY FOpsiyero
BogocHabxeHns t_h, B UTM n e UTM t_h = 60°C, a B LTI c BakyymHon aeasapaumen t_h = 65°C.

7. Pacxofbl HarpeBaemon BoAbl Ansl pacyeTa BOAOMOAOrpeBaTenen cucteM OTOMNMEHud, Kriy, cnegyet
onpenenaTb No opmynam:
3’6Q0max .
(to1 — T2)C ’

Gomax = (15)
npu He3aBMCUMOM NpUcoeguHeHnmn CucTem oronne-
HUSI U BEHTUNAUMK yeped o6wmin Bogonoporpesa-
TenbL

- 3’6(Qomax + vaax)

G =
omax (101 _ T2)C

(16)

e Oupmme Qumax — COOTBETCTBEHHO MakCuMaib-
Hble TeNNOBbIE NOTOKM HA OTO-
nnedve u BeHTunaumio, Br.

Pacxopn HarpesaemMoMn BOAb!, Kr/4, ona pacuyera

BOLONOAOIrPeBaTenei ropsyero BoAocHabxeHus

onpeaensieTca no dopmyne

3,60;7
RCEAT an

roe Q% — pacueTHast NPOU3BOAWTENBHOCTb BOAO-
noporpesarens, BT (cm. npun. 2).
8. Motepu paenenus AP, MNa, ans BOAB!, NPO-
xopsiein 8 Tpybkax BogonogorpesaTens

AP, = O,S(L&— . &] W2o,
dBH
rone Wm—— CKOPOCTL BOAb!, M/C, onpeaenaemas no
¢dopmyne (5);
7 — YUCNO nocneposaTenbHbiX XOA0B BOAO-
noporpesarens;
| — pnvHa OOHOro Xoaa, M;
TE — CyMMa KO3PPULMEHTOB MECTHBIX CONPO-
TUBNEHWA;
A — KO3bDDULMEHT rMAPABANYECKOrO TPeHUs.
DKBVBANEHTHYIO LLIEPOXOBATOCTb BHYTPEHHEN
NOBEPXHOCTK NATyHHbIX TPYBOK Npu onpeaeneHnn
A MOXHO npuHumaTs 0,0002 M.
CymMmy K03bPULIMEHTOB MECTHBIX CONPOTUBAE-
HWt B TpyBKax MOXHO NPUHUMATL!
LN ABYXX0J0BbIX BOAONoaorpesarenen X = 9,5;
LNS YEeThIPEeXXOAOBbLIX BOAONOAOrpesartenei
£ = 18,5.

(15)
(16)
(17)

"®opmynel 15,16,17"

MpunoxeHue 10



MeToguka onpepgeneHna MmakCUMManbHbIX (paC‘-leTHbIX) pacxoanoB BOAbI

M3 TeNnJI0BOM CeTU Ha TENNIOBOM NYHKT

1. Mpy OTCYTCTBUM Harpyaku ropsyero BOAo-
CHaBXeHMs ¥ 3aBUCMMOM NPUCOEAMHEHUM CUCTEM
OTONNERUS W BEHTUNSUMN NO dopMyne

6, = 36anar *+ Oomar)
4T - ) U]

a NPy He3aBMCHMOM NPUCOEAMHEHNN Yepes BOAO-
NoAOrpeBaTen BMECTO 1, NOACTABMAETCS Ty, NPU-
Humaemoe Ha 5 — 10 °C BbiLie TemMnepaTypbt BOOs!
8 06paTHOM TPYBONPOBOAE CUCTEMb! OTONNEHMS Ty,

2. Nput HANWYKUKM HArPY3KW FOPSRYEro BOAOCHab-
XEHUA B 3aKPbITLIX CUCTEMax TennocHabxenwvs:

a) Npu HanW4uKM GaKOB-aKKyMYNSITOPOB y NOT-
pebuTens n NPUCOeAVHERNN BOAONOAOrpeBaTene
ropsiyero BoAOCHabxeHus:

no OD.HOCWI'ISHHBTOEI CXeMme C peryavpoBaHu-
€M pacxoda TennoTel Ha oTonnexve

Gy = 260030 | 360
@ty (q -13)e (2)
HO HE MEHEee PaCXOAa BOAbi, ONPEAENeHHOro no
bopmyne (1);
Mo OAHOCTYNEHYATON CxemMe co cTabunuaaumnein
pacxofia BOAb! HA OTOM/IEHNE U BEHTUNALMIO

G, - 3.6(Qomax + Oymax) , %,GQ‘M .
(1 - 1) (t'y=13)c (3}

MO ABYXCTYNEHYATON CXEME C PETY/IMPOBaHNEM
pacxopa TennoTsl Ha oTonneHne

O [S5-13
. 3(Q°*Q 1 Usso gtk .
e O (4)

HO HE MeHee pacxoda BoAbl, ONPEAENEeHHOro No
dopmyne (1);

NO ABYXCTYNEH4aToM cxeme co crabunusaumein
pacxoga BOAbI HA OTONNEHUE U BEHTURALMIO

36Qu [ 55~ 1h
16 1kl 5527, T
~ 36Qumax + Ooma) | v
(- 12)c (r')-72)e

(5)
6) npu OTCYTCTBMM 6AKOB-AKKYMYNATOPOB Y NOT-
pebuteneit n npucoeavHesUU BOLONOAOrpesaTe-
nel ropsyero BoAoCHabxXeHus:
N0 OAHOCTYMEHYATON CXeME C PerynvupoBaHu-
€M pacxofa TennoTsl Ha OTonneHne

G, < 36Q0+0s) | 360uma
(f1=T7)c  (T)-t3)¢ )

NMpumeyanns

1. B dopmynax (4) (5), (a) (w) th=0G;—35°Ce
dopmynax {(9), (11) 1,‘ = (1 —

2. B dopmynax (8), (10) K03¢¢VILMGHT 1,2 yuntbiBaet
yBenuueHne CpeaHeYacoBoro TEenNOBOTO NOTOKa Ha rops-
4ee BoaOCHaGXeHVe B CyTKn Hanbonbiiero BOAONOTpe6-
neHns.

3. Pacxop, TennoTsl Ha otonnexue Q;, B, npu Temne-
PaType HapYXHOTO BO3AyXa, COOTBETCTRYIOILIE TOUKe U3~
NoMa rpadka TeMNepaTyp BOAb 1, C YHETOM NOCTOAHHOM
B TEYEHNE OTOMMTENILHOTO NEPVIONIA BENMUUHLI GuITOBbIX Wik

TBEHHbIX TenNol 1A Of no $op-

myne

Qomax= (o + ):q) -2, (12)

A€ g—-TernoBbIAeNeHUs, NPUHAMBEMbIE NS XWUNbIX 3Aa-

"®opmynel 1,2,3,4,5,6,7,8,9,10,11,12,13"

HO HE MEHee pacxoaa BoAbl, ONPenenesHero no
dopmyne (1);

no 0AHOCTYNEHYaToN cxeme co cTabunusaumein
PacxoAa BOAbt Ha OTONNEHNE 1 BEHTUNKLMIO

G- - 36Womax + Oumay) , 36Chmas .
(1 - Tp)e (T'rT'z )e (7)
NO ABYXCTYNEHUATOM CXeMe C PeryIMpoBaH1em
pacxona TeNNOTbl Ha OTOMAEHWUE 1 MAKCUMANLHEIM

TENNOBLIM NOTOKOM Ha BEHTUAAUMIO MeHee 15 %
MaKCMMAasIbHOrO TEMOBOro NOTOKA HA OTOM/EHVe

ey y Onm 55—r,,

(7= )0

Gy =36 @)

HO HEe MeHee pacxofa BOfbl, OMPEAEneHHOro no
dopmyne (1);

10 ABYXCTYNEHYaTON CXEME C PerynmpoBaHuem
pacxofa TENNOThl HA OTOMAEHUE U MAKCUMASTEHBIM
TennosbiM NOTOKOM Ha BeHTUnsiumio Gonee 15 %
MakcMansHOro TennoBora NOTOKAa Ha OToNneHve

ot {[Qm—— o Q,,m} B4,

Gy =36 l+lcm -1
(th-12)e
1+ka’""}

(9)

no ABYXCTyneH4aToh cxeme co crabunusauven
pacxona BoAs! Ha OTONNEHME 1 MAKCUMAanbHbLIM Ten-
NIOBbIM NOTOKOM Ha BEHTUNALMIO MeHee 15 % mak-
CUMaNBLHOrO TENNOBOFO NOTOKA HA OTONNEHWe

Gdzw+

(1 - 19)e
Oom 55— Y;,
36 % (123 stk
‘—(‘(|*T2)C H (10)

no ABYXCTYNeHJaToll cxeme co ctabunusauvein
pacxona BOAb! HA OTONNEHUE U MAKCUMANbHbBIM Ten-
NOBLIM NOTOKOM Ha BeHTUnauwmo Gonee 15 % mMak-
CUMA/LHOrO TENNOBOrO NOTOKA Ha OTONNeHue
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Huit no CHUM 2.04.05-91* 1 ana obliecTBEHHbIX
14 NPOUBBOACTBEHHBIX 3[1aHWUH — NO pacyeTy, BT;

1,—pacyeTHas TeMNEepaTypa BHYTPEHHEro BO3AYXa B
OTanMBaeMbiX 3naHusix, °C;

191 —onTuMansHas Temneparypa Bo3ayxa B oTannvea-
embIx T no
3HAYEHMIO TEMNEPATYP, NPUBEIEHHBIX B NPUN. 4 K
CHuIM 2.04.05-91%;

1, —pacyeTHas TeMNepaTypa HapyXHoro soasyxa ans
NPOEKTMPOBAHWS OTONNEHNS!, NPUHUMAEMAR Kak
cpeaHss TemnepaTypa Haubonee XonoAHOM! NATU-
AHeBKy B cooTBeTCTBMM co CHMM 2.01.01-82, °C.

3. B OTKpLITLIX CUCTEMAX TennocHabxeHus

G = 36@omar + Qumax) , 36Chmar
“ (4 - 12)e (- t)e (13)

wnm no dopmyne (17) CHul 2.04.07-86*,

(1) -(@13)
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Tpy6bl no HT, pekoMmeHayeMble K NPUMEHEHUIO NMPU NPOEKTUPOBaHUN

TennoBbIX NYHKTOB

Y CJIOBHEIV
ovaMeTp

Tpy6 D_y,
MM

HopMaTMBHO- TeXHUUECKAS
OOKYMEHTAUMs Ha TPYOH

MapKy CTaau [lpenesbHEE NapaMeTpPEl
HTI) TeMnepaTypa, pabouece
° C naejieHue P,
MIla
( xrcl cM2)




1 2 3 4 5
Tpy6s BJIEKTPOCBApPHHE MNPSIMOWOBHEIE
15-400 TexHmudeckue TpebopaHusa|BCT3cnb; 300 1,6 (16)
no T'OCT 10705 ( rpynna
B, TepmoobpaboTaHHHE).
CopTaMeHT o T'OCT
10704 10,20 300 1,6 (16)
400-1400 [Texumueckme TpeboBaumsa|BCT3cnb 200 2,5 (25)
o ToCT 10706 ( no |BCr3cn4
uzMeHeHMo 2, Tpynna B,
TepMoOBpaboTaHHLE) 17rc, 300 2,5 (25)
17rlc,
17rlc-v,
13rc,
13rlc-vy
150-400 TOCT 20295 ( Twmn 1) 20 ( x42) 350 2,5 (25)
500-800 TOCT 20295 ( un 3, |17T7C,17 T1C 425 2,5 (25)
TepMoOBpaboTaHHLE) (x52)
500-800 Ty 14-3-620 17rc, 300 2,5 (25)
1000-1200 17rlc,
17rlc,
1200 17r1cC-v,
13rc
1000 Ty 14-3-1424 17rlc-vy 350 2,5 (25)
(x52)
1000, Ty 14-3-1138 17rlc-vy 425 2,5 (25)
1200 (x52)
1000, Ty 14-3-1698 13rc, 350 2,5 (25)
1200 13rc-v,
13ric-v,
17rlc-vy
500-1200 |Tvy 14-3-1680 Bcr3cnb 200 2,5 (25)
500-800 Ty 14-3-1270 17rcC 350 2,5 (25)
1200 Ty 14-3-1464 13ric-vy
13rc-vy 350 2,5 (25)
(K52, Kb)
Tpy6H 3JIEKTPOCBApHHE COMPAJBLHO- LOBHHE
150-350 TOCT 20295 (  Tun 2) 20( x42) 350 2,5 (25)
500-800 TOCT 20295 ( v 2, |20( k42) 350 2,5 (25)
TepMoOBpaboTaHHLE)
17rc, 17 1icC
(x52) 350 2,5 (25)
Bcr3cnb 300 2,5 (25)




500-1400 Ty 14-3-954 20 350 2,5 (25)
17r1c, 17 TC
500-1400 Ty 14-3-808 20 350 2,5 (25)
Tpy6s 6ecloBHEIE
40-400 Texumdyeckue Tpebosanusda|l0, 20 300 1,6 (16)
no T'OCT 8731 ( rpynna
B).
CopramenT no I'OCT 8732 |10T2 350 2,5 (25)
15-100 Texumdyeckue Tpeboranusa|l0, 20 300 1,6 (16)
no T'OCT 8733 ( rpynna 4,0 (40)
B).
CopramenT mo I'OCT 8734 |1012 350 5,0 (50)
09r2c 425 5,0 (50)
15-300 Ty 14-3-190 10, 20
350, 400 CopTameHT mo I'OCT 8732 425 6,4 (64)
u T'OCT 8734 20
50-400 Ty 14-3-460 20 450 He
151C OTPaHUUEHO
50-400 Ty 14-3-1128. 09r2c
Coprament no I'OCT 8732 425 5,0 (50)
20-200 TOCT 550 ( rpymnna A) 10, 20 425 5,0 (50)
1012 350 5,0 (50)
[IpuMevaHMs.
1. B rmabmuiy BKJIKWUYEHH Tpy6Ge mo TY 14-3-1424, TY 14-3-1464, TY 14-3-1680
u Ty 14-3-1698, orcyrcrByonmMe B " IIpaBuiiax yCTPOMCTBA ¥ Oe30MacHOM
BKCIUTyaTaluuu TpyDOONpOBOIOB MHNapa M Topadel BOOE M PEeKOMEHIyeMBEe K
NpVIMEHEHM.
2. B Tabauuy BKJIOYEHH TPyOH M3 crajger mapox 13 I'C, 13 TC-y wu 13 T1icC-V,
orcyTcTRyKmMe B ' IlpaBmiiax yCTPOMCTBA u BesomnacHoM’ BKCIUTyaTaLuu
TpyOONPOBONOB Mapa M TopAdYel BOIE, MWMCIETAHHLEE U OIOOPEHHEIE BCEeCOKn3HEM

TEeIJIOTEXHUUYECKMM MHCTUTYTOM M PEKOMEHIOBAaHHEIE K NpuMeHeHmio KT
3. IllpuMeHeHMe TPyO U CTajel, yKa3aHHHX B IprMedaHmax 1 u 2,
IOOIIOJIHMTEJIBHO COIJIaCOBEIBATE C OpIT'aHaMm ['OCTopTexHan3opa.

crienyer

MepeyeHb TMMOBOW AOKYMEHTALMN HA KOHCTPYKUUU, U3Oenus
M y3nbl 34aHUN U coopyxeHun cepusa 5.903-13 "Uspgenua
v AeTanu Tpy6onpoBoaoOB ANs TENIOBbIX CeTeNn.
Pa6ouue yeptexu"
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N HaumeHo-
BHIIYCKa | BaHUME
BHIIYCKa

CocTaB BHIIyCKa KpaTkas xapaKTepucTHKa



2 3 4
HDeTanu (olig=Ye}: kpyTomsoruyTeii, |D_y =40...600 MM, yToJi ruba
TpyBonpo- |uepr. TC-582 30, 45,60,90°, R=15D_ vy
BOIIOB nna D_y <=400 v, R=D_ vy
ona D_y>=500 MM
OorBOI ceapuom, |D_y =100...1400 MM, YTOJI
gyepr. TC-583.000 CB nosopora 15, 30, 45, 60,
90°,
P y<=25 MIa,t<=350° C,
P y<=1,6 MIa,t<=300° of
P pP<=22 Mna,t<=350° C
OTBOIEl THYTEE, deptT. TC-584 D_y = 10...400 mm, P_ y=
1,6;2,5; 4,0 MIa
llepexon CBapHOM smcrosou |D_y <= 1400 MM, P y=25
KOHLEHTpudeckmi1, uept. TC-585 [MIla, t <=350° C, Py<=16
U BSKCLUEHTPUYECKUM, dYepT. MIla, t <= 300 ° c, P P<=22
TC-586 MIa, t <= 415° C
[lepexon wramnosaunuei | Dy <= 400 MM, P y<=4,0
KOHLIEHTPUYE CKMI u |[Mlla, t <= 425° C
SKCLEeHTPUYECKUM, yepT.
TC-594
TPOMHUKM 173 WTYIIePE onsa|D_y =10...1400
OTBETBJIEHUSA TpyBONpPoOBONOB, |MM- TpyBonposonar, D_ y =10
gyepT. TC-588.000 CB- TC592 ...1400 MM - OTBETBJIEHUS,
Py<=40 Mla
dnaHum mockue npusapxHee c¢|D_y =15...1400 MM, P_y
naTpyoOKoM, geprT. (2,5 MIa, t <= 350° C.
TC-593.000 CB, yepT. |[IpMcCoeaMHUTENbLHEE pPa3MepE
TC-599.000 CB no I'OCT 12815-80
Saraymwky [miockue npusapxee, [D_y = 25...1000 MM, P_y mo
gyepr. TC-59.000 CB 40 Mla
Saraymky mockue npueapHeie ¢ |[D_y = 300...1400 mM, P_ y ot
pebpamu, uept. TC-596.000 0,25 1mo4,0 MIa
[lpuMmeuaHne. CBonHasa Tabimuila OTBETBJIEHUNM TPYyOONPOBOIOB,
gyepTt. TC-587 TB
IpeHaxHee |Y3en wmryuepa u apmaryps Ha|D y = 32...1400 MM, P_y=
V'3JIEL BOIAHOM TEeNnJIOBOM ceru wu|l1,6;2,5
KOHIEHCATONPOBOIE
( cnmyckHuk), JepT.
TC-631.000 CB u TC-632.000 CB [|MIla
Yzen wryuepa u apmarypu gnsa|D_y = 50...1400 MM, P_y=
TMOpONHEeBMaTHUYeCcKoM npomueku|l1,6; 2,5
BOIAHBIX TEIJIOBHIX ceTen
( cnmyckHuk), JepT.
TC-633.000 CB, TC-634.000 CB MIla
Y3en mryuepa ¢ BenTusiem aia|D_y = 32...1400 MM, P_y=

BEIITYyCKa BO3nOyXa Ha BOIOAHBEIX

1,6; 2,5




TEMJIOBEIX cerax "
KOHIIEHCATONPOBONax
( Boz3mymHMK),

TC-635.000 CB

yepT.

MIla

Yzen mryuepa ¢ sentusiem gia|D_y = 50...1400 MM, P_y=
NOIKJOYeHMA cxaToro Bosznyxall,6;2,5
npm TMIOpONHeBMaTHdeckoi | Mlla
[NPOMEIBKE Ha BONSHOM TEIJIOBOM
ceru u KOHIIEHCATONPOBOIE
( BozOoymHmK), JepT.
TC-636.000 CB
Y3ein IIYyCKOBOTO npenaxa [D_y = 65...1200 MM, P_y=
NaponpoBOLOE, gepr. [1,0; 1,6; 2,5; 4,0; 6,4 MIla
TC-637.000 C6
Y3ein IIyCKOBOTO npeHnaxa |D_y = 65...1200 MM, P_y=
IapornpoBOLOOB c orsomom, |1,0;1,6;2,5;4,0 MIla,
yepT. TC-638.000 CB D_y=50...700 MM, P_y=6,4
Mlla
Y3en nmyckosoro u mocrosHuoro|D_y = 65...1200 MM, P_y=
IopeHaxa napomnposomna, ueprt. |1,0;1,6;2,5;4,0 MIla,
TC-639.000 CB D_y =50...700 MM, P_y=6,4
Mlla
BOo3OyUWHNK Ha mnaponposoxe, |D_y = 65...1200 MM, P_y =
uepT. TC-640.000 CB 1,0;1,6; 2,5; 4,0 Mlla,
D_y =50...700 MM, P_y=6,4
Mlla
YcraHOBKa |YCTaHOBKA TepMoMeTpa ua|D_y = 100...1400 MM, t <=
KOHTPOJIb- | TOpM30OHTAaJbHOM Tpybonposoxne, (200 ° C,
HO- u3Mepu- |gepr. TC-3.001.000 CB D_y = 100...1000 MM, t <=
TeJIbHBIX 350 ° ¢,
npubopoB D_y = 100...1000 MM, t <=
( repmomeT- 440° ¢
POB, MaHO-
MEeTpOB)
YCcTaHOBKA TepMoOMeTpa To xe
YIJIOBOTO C yIJIOM [OBOPOTA
90° Ha BEPTUKAJILHOM 173
TOPUB0OHTAIIEHOM
Tpybonporonax, gepT.
TC-3.002.000 CB
YcraHOBKA MaHOMeTpa Ha|P_y<=25 Mla, t<=200° C
TOPUB30HTAJIBHOM TPYyDONIPOBOXE,
uyepT. TC-3.003.000 CE
YcraHOBKa MaHOMeTpa Ha|P_y<=25 MIa,t<=200° C
BEPTUKAJIEHOM TpyDOonpoBoOIe,
uyepT. TC-3.004.000 CE
YcTaHOBKA MaHOMeTpa Ha|P_y<=6,2 MIla, t<=440° C
TOPU3OHTAJILHOM TPYyOONpOBOIE,
uyept. TC-3.005.000 CB
YcTaHoOBKA MaHOMeTpa Ha|P_y <=6,2 MIla, t<=440° C




BEPTUKAJbHOM TpyBonpoBomIe
uepr. TC-3.006.000 CB
4 Kommnenca- |KowmneHcaTop cansHukose | D_y = 100...1400 MM, Py <=

TOPH OIOHOCTOPOHHMIM 2,5 MIa, t <=300° C.

canbHUKO- |BapuaHT 1 - c ymoTHaomMM | KoMIeHcupyoua g

BHIE YCTPOMCTBOM, cnocobHocTs oT 190 1o 500 MM
BapmanT 2 - fe3 yIJIOTHAKIETO
YCTPOMCTBA, uepT.
T7C-579.00.000 cCB
KommeHcaTop cansHukoseli | D_y = 100...800 mM, P_ y<=
IOBYXCTOPOHHUIM! 2,5 MIla, t <=300° C.
BapuaHT 1 - c ymoTHaoIMM | KOMIeHCUpyoma g
YCTPOMCTBOM, cnnocobHocTs oT 380 1o 900 MM
BapMaHT 2 - 0e3 yNJIOTHAKIETO
YCTPOMCTBA, yepT.
TC-580.00.000 cCB

5 TpaseBuku |I'pa3eBUK ropusoHTansHe, Dy = 150...400 MM, P_y =

uepr. TC-565.00.000 CB 2,5;1,6;1,0 MIla
T'psi3eBUK ropusoHTansHe, [D_y =500...1400 MM,
yepT. TC-566.00.000 CB P yv=25;1,6 MIla
TpazeBUK BepTuKainbueli, uept. |D_y =200...300 MM,
TC-567.00.000 cCB P y=25;16 MIla
TpaszeBuk BepTukajybueii, uept. |D_y = 350...1000 MM,
TC-568.00.000 cCB P y=25;16 MIla
TpA3eBUK TeryoBHx nyHkros, |[D_y = 40...200 MM, P y=
yepT. TC-569.00.000 CB 2,5;1,6;1,0 MIla
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Mpeaenbi npUMeHeHUs apMaTypbl U3 YyryHa
(BbINUCKa 13 Tabn. 7 "MpaBun ycTporcTBa 1 6e3onacHoOM aKcnnyaTtaumu
Tpyb6onpoBoaoB napa v ropsiven Boabl”, usg. 1994 r. (wncp PO-03-94)

Mapka uyryHa HTIO [lpenesibHEIE IapaMeTPEL
Dy, MM t,° C P, MIla
( xrcl cm2)
Cul0, Culb TOCT 1412 80 130 3(30)
300 200 0,8(8)
cu20, Cu25 TOCT 1412 100 300 3(30)
cu30, Cu35 200 1,3(13)
300 0,8(8)
Cu20, Cu25 TOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, rocT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, TOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)




[IpuMevaHMs.

1. HopMmupyeMble mokaszaTeiu U OO0BEM KOHTPOJIS HOJIKHEL COOTBETCTBOBATH
yKas3aHHEIM B CTaHIapTax.

2. TpwumeneHue uyryHa CulQ momyckaeTcs ¢ BpeMeHHEIM CONPOTUBIIEHMEM He
ke 1,2  Mla (12 xrc/ cm2).
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MNMepeyeHb anb6omoB oTpacneson YT TAM TXT-05 n TAM TXT-05-N
Ons UCNONb30BaHUs NPU NPOEKTUPOBAHMU TEMSIOBOM U30ONALUM TPYOONpPOBOOOB,
apmMaTtypbl 1 060pyaoBaHUSA B TENSOBbIX MYHKTaX

Indp HazspaHue Anp0O0M ConmepxaHue
paboTE MaTepMrajyioB B
anbboMax
T3l Tunoeele IPOEeKTHEE N1 Tpy©onpoOBOOEL jZ8
TXT-05 pemeHrsa 1o NPVIMEHEHMIO T2 TXT-05- T obopynoBaHMe
TEIJIOU30JIALVOHHBIX T3 TXT-05-0
KOHCTPYKLMIA nis
TPpyBONIPOBOLOB n N 2 ApmaTypa u
obopynoBaHMsa TEeIlJIOBBIX T2 TXT-05- A braHLEeBEE
3JIEKTPOCTAaHUMUN T2 TXT-05- @ COoenVHEeHUA
Yacte 1
OB BEKTH, PACIOJIOKEHHEIE N3 Macca
BHYTPU [IOMEEHUNA (¢ uzMeHeHVAMM) |TENIOUBONIALUOHHEIX
TOI TXT-05- MT KOHCTPYKLMUMA nJis
T2 TXT-05- MO TPpyBONPOBOIOB n
o0OpPYynOBaHMA
T30 To xe N 5 Pasrpyxamnimye
TXT- OIl-ll  [YacTs Il T2 TXT-05- M- Ol |ycTporcTea oJia
ODOBEKTHI, pacnoJsoxensse | T3l TXT-05- II- OK | rpyBonporomos,
Ha OTKPHTOM BO3IOyXe PacCroJioxXeHHEIX
BHYTPU T[IOMEUEHUM U
Ha OTKPHTOM BO3IyXe
( omopHEE MNOJIKM U
OTIOPHOE KOJbIIO)

[IpuMeuannsi:
1. Tunoswe npoexTHele pemennsa TXT-05 wu TXT-05- I paspaboTaHe MHCTUTYTOM
TenmoznexkrponpoexkT, CIIKE BICMO Comos3szHeprosammra U BHUIIMTengonpoexkT u

corJlaCcOBaHEL BCCMO COon33HEPTO3AIMUTHL. YrBepxneHel BI'HUIIUN
TenjmosJIeKTPONPOEeKT, BBeIeHE B peycrTiBue IO SHepI'ONpoexKT, yacTh | ]
1.01.90 r1.( nporoxos N 45), yacrs Il - c 1.01.91 7. ( mporoxon N66) wu

yTBepxneHs MmHsHepro CCCP

2. Orpacnesas VYTIJI npenHasHaueHa OJid [OPUMEHEHMS [IPY OPOEKTUPOBAHUM U
MOHTaxXe TEelJIOBOM M3OJIALUM HAPYXHOM MNOBEPXHOCTM TPyOONPOBOONOB IMaMETPOM
or 10 no 1420 MM, apMaTypPEl ¥ OGJAHLEBEHX COSIMHEHMM, MJIOCKMX "
KPUBOJIMHEMHEIX IIOBEPXHOCTEMN obopynoBaHMAa T3C c TeMNepaTypoMn
renyoHocurens ot mwnoc 50 no msoc 60° C.

3. Tpm paszpaborke YTII ToJmMHE OCHOBHOTO CJIOS TEIJIOBOM M3OJALUUM ONpele-
JAJlack OO HOPMaM JIMHEMHOM [IJIOTHOCTM TEeIJIOBOTO IOTOKa, [IPUMBEIEHHHX B
CHull 2.04.14-88.

4. Tpu paspaborke YTII MCHOJb30BAHH MaTepmajisl BHUNNTENJIOonpoeKT

TUINOBEHE KOHCTPYKLUMM, M3OenaMsa U Y3JBE 30aHUM U COOPYXeHUMN. Cepmusa
7.903.9-2 " TennoBas M3OJIALUS TPpyBONIPOBOILOB c [IOJIOXM T JIb HEIMM




TeMneparypamm’ Bo. 1. TemnyioBas M30JALUA TPpyBONpPOBONOB. Paboune
yepTexu,  BHILZ. TeruioBasd MU30JALUMUA apMaType ¥ OGJIAHLEBHX COEOVHEHUI.
PaBGoume wueprexu. Cepus 3.903-11 " TernyioBasd M30J4UUA KPUBOJMHEMHBIX U

Paboune ueprexu’.
CIIKB

GaCOHHEIX YyYaCTKOB TPyOONPOBONOB UM Y3JIOB OOOPYyIOBAaHMA.
5. Kanpxomepxarenamy YTIJ ABJISOTCAS MHCTUTYTH TEIJIO3JIEKTPONPOSKT U
BIICMO Como3sHepros3ammra
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Bbi6op cnoco6a o6paboTKM BoAbl ANA LeHTPann3oBaHHOIO
ropsiuero BogoCHa6eHUs1 B 3aKpbITbIX cMCTEMaX
TennocHabXeHus

[lokazsaTesM KadeCTBa MCXOINHOM NUTLEBOMU CrnocoObOBl NMPOTUBOKOPPO3MOHHOM U
BOIE M3 XO3AMCTBEHHOI'O BOIOIPOBOIA IPOTMBOHAKUIIHOY 00paboTky BOLE B
( cpemHve 3a Tom) 3aBUCHMOCTH OT BUIA TPyO
upnexc CymmapHasa [lepmaHra- CrasbHEe |OLUMHKO- CraJjibHEE
HaCHIUIEHNS KOHLIEHTpa- HaTHadg TpyOEl Oe3 BAHHEBIE TPYOEL C
xapBoHaTOM s OKMCIIse- [IOKPEITU A TPy OH BHY TPEHHVMMI
kanbums J XJIOPUIOOB U MOCTh, COBMECTHO SMaJIEBEMM U
npu 60° C cynbbaTos, mr Of ;1 c OPYTVIMU
Mo/ g1 OLVHKOBAH- HeMeTaJuJdec-
HEIMU KUIMU
TpyBamm [IOKPEITU MU
VI
TEPMOCTOMKME
11J1aCTMaCCOBEE
TPYyOBL
1 2 3 4 5 6
J<-15 <=50 0-6 BI BI -
J<-15 > 50 0-6 BO+ C BO+ C -
-15<=J< <=50 0-6 C C -
-1,5
-0,5<=J<=0 <=50 0-6 C - -
0<J<=05 <=50 >3 C - -
0<J<=0,5 <=50 <=3 C+ M M M
J>0,5 <=50 0-6 M M M
-1,5<=J<=0 51-75 0-6 C C -
-1,5<=J<=0 76 - 150 0-6 B C -
-15<=J<=0 > 150 0-6 BO+ C Bl -
0<J<=0,5 51 - 200 >3 C C -
0<J<=05 51 - 200 <=3 C+ M C+ M M
0<J<=0,5 > 200 >3 BI BI -
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 BOo+ M cC+ M M
J>0,5 > 350 0-6 BOI+ M BOI+ M M
[IpuMeuannsi:
1. B rpadax4-6 NPMHATH clenyounye oOBO3HAaUeHUS CIOCOBOB 0oBpaboTKu
BOIEL
IPOTUBOKOPPO3MOHHEN. Bll- BakyyMHas Ieaspauusd, C- CUIIMKATHE, IPOTUBOHA-
KUIHEM. M- MaT'HWUTHEBIL.
BHak "-" obozHauaeT, urTo obBpaboTka BOOH He Tpebyercs



2. 3HaueHMe MHIOEeKCa HacCHUeHud KapboHaToMm kajbuusaJ  onpemesndgeTrcs B
cooreeTcTBMu co CHull 2.04.02-84%, a cpenmHue 3a Ton KOHLEHTPaUMM
XJIOPUIOOB, CYJIb®OATOB M OPYIMX PACTBOPEHHEIX B BOINE BELIECTB - no I'OCT
2761. Tlpy mnomcueTe MHIOEKCA HACHIUEHWS CJEemyeT BBOIUTL [ONPaBKy Ha
TeMnepaTypy, OPU KOTOPOM ONpelesiseTcs BONOPOOHEIA IoKasaTesb pPH.

3. CyMMapHy® KOHLEHTPALMIO XJIOPUAOB M CyJdbdaTOB CJEOyeT ONpeneiiaTh
no sepaxenmo [ Cl(-)] + [SO4(2-)].

4. Comepxanumne xyopunos [ C(-)] B MCXONHOM BOme corjacHo I'OCT 2874
He nospxkHo npesnmats 350 M/ o ( a [SO4(2-)] - 500 Mo/ g1

5. lcrionb30BaHMe [Jjid  TOPSYEro BOLOCHAOXEHMS MCXOIHOM BOIH C
OKMCIIAEMOCTbI ©osiee 5 MT O/ 1, omnpemesieHHOM  METOHOM OKMCJIEHUS
OPTaHMUEeCKMX BElleCTB [ePMAHTaHATOM Kajiusg B  KUCJIOTHOM cpene, Kak
npaBujio, He IoNycKaeTcd. Ilpu NONymeHMM opTaHamMy MyH3IOpaBa LBETHOCTU UC-
XomHOM BOAE 1o 35° OKMCJIAEMOCTL BOME MOXET OHTh mHomnylmeHa 6ojyiee 6 wMr
of .

6. [lpy HaIMUMK B TEIJIOBOM I[YHKTE apa BMECTO BaKyyMHOM Ieaspaumnn
crenyetr npenyCcMaTpuBaTh Ieaspaumo npm aTMocdhepHOM IaBJIeHUN c
00sa3aTeJIbHOM YyCTAHOBKOM OXJjlagUTeJIeM Oeal>PUPOBAHHOM BOIHL.

7. Eciu B MCXOOHOM BOIE KOHIEHTpauusd CBOBOIHOM YTJIIEKUCIIOTHL
[c02] npeesmasT 10 mr/ g, TO clenmyeT TIocjie BaKyyMHOM Ieaspaumu
NPOM3BOOUTL [OOUEIaUYMBHULE.

8. MarHuTHasa obpaboTka NPUMEHSAEeTCH opu ofmeM XeCTKOCTM MCXOIHOM
Boau He Gosiee 10 wmr- sxs/ 1 u xapbonaTHoi xecrkocTu ( mesouHocTu) 6osee 4
MT- 3kB/ JI. HanpakeHHOCTb MATHUTHOTO I[OJIA B paboueM 3a30pe MaTHUTHOTO
annapaTta He pojpkHa npesbmaTb 159 x 10(3) A/ wm.

9. llpn comepxaHum B BOome xejyesa [F e(2+;3+4)] tonee 0,3 wmr/ o cnemyer
NpenyCcMaTprBaTh OOe3XeJle3MBaHME BONE HE3aBUCKMMO OT HAJMMUMS OPYTUX  CIO-
cobor 0Opab®oOTKM BOIHL

10. CUNIMKATHYIO obpaboTky BOIEI u rnomumeJjiaumMBaHmue crenyerT
npenycMaTpuBaTh [OyTeM OOOaBJIeHUS B UCXOIHYD BOIYy pPacTBOPa XUIKOTO
HaTpMeBoOro crekjyia no I'OCT 13078.

11. [lpy CpemHeYacoOBOM PAacxole BOINE Ha Topsdyee BOIOCHADXeHME MeHee
50 7/ u measpauun BONH NPEeNyCMaTPUBATL HE PEKOMEHIYyeTCHd

MpunoxeHue 16

XapakTepucTuku ounbTpyIoLLEro CNos U TEXHONOrMYeckne nokasarenm

dunbTpoB
HamnveHOBaHME EnmuHmua [lokazaTenu
U3MEepEeHus
KpynHOCTE 3epeH MM 05-1,1
Hacmmnhas macca l M3 cyxoro marepuasa T 0,6-0,7
HacmmnHas macca l M3 BjraxHoTo MaTepuasa " 0,55
BrelcoTa cJosd M 1,0-1,2
IIUTENbHOCTL B3PHXJICHMSA MMH 15
VHTEHCYBHOCTL B3PHXJICHMA al( ¢ x m2) 4
OnTMMasibHasg CKOPOCTb OMIILTPOBAHUA M/ u 20
lloTepa mIaBJIeHVMS B CBeXeM OWUIIbTpYoleM MIla 0,03 -0,05
croe
lloTepsa maBJieHVMS B 3arpA3HEHHOM CJloe " 0,1
nepen MIPOMEBKOM

MpunoxeHue 17



[o3a BBOOUMOIO XXUAKoro HaTpueBOro ctekna gns CUNMUKaTHOM 06p360TKM BOAbI

[lokazsaTeyM KadeCTBa MCXOIHOM BOINOMNPOBOIHOM BOIE Joza
( cpemHyre 3a Tom) BBOIUMOTO
KUIKOT'O
UHpmexc Konuenrpauws, wmr/ J HATPUEBOTO
HaCHIIEHWA cTekJa B
KapBoHaTOM COEOVHEHU |pacTBOPEHHO- XJIOPUIIOB U rnepecuere Ha
xanbuma J npu KpeMHMAa® TO KMCJOopoIa cynedaTos Si03(2-), mr/ 71
60° C SiO3(2-) 02 ( cymmapno)
[CI(-)]+
[SO4(2-)]
-05<J<=0 o 35 Jiobasa <=50 15
-15 <= J <= "15 " <=50 35
0,5
J>0 " 25 " 51-100 25
J>0 "15 " 101 - 200 35*
* [Ipy KOHLEHTpauuMu B MCXOOHOM Bome coemuHenmyt xpemuusa <15 wmr/n( B
nepecuere Ha Si0O3(2-)) I03a BBOOMMOI'O XMAKOI'O HATPMEBOTO CTEeKJla [IOJIKHA
OHThL yBesiudeHa mo IIK, ykaszauHor B n.5.20 HacTodmero ceoma MNpaBudl.

MpunoxeHue 18

MeToguka pacyeTa l'pa(*)VIKOB perynmpoBaHusa noga4u
TennoThbl Ha oTonmneHune y ﬂOTpGGMTeneﬁ

A. Pacuer I'paCbVIKOB noaga4yuv TennoTbl B CUCTEMbI OTOMJNIeHnA B 3aBUCUMOCTU
OT NOroAHbIX yCﬂOBMﬁ

Onsi NpoMbIWNEHHbIX M OOLLECTBEHHbLIX 34aHWUIA, MPU pacyeTe TEnnonoTepb KOTOPbLIX HE Y4YUTLIBAKOTCSH
ObITOBbIE TEMMOBLIAENEHUS], U3AMEHEHME MOAayYn TenmnoTbl Ha OTOMMeHne onpegensetca no copmyne (puc. 1,
nnHns 1)



a9 4

06

g5

o4 //<J

K /)

v
7

o1 7 /
™20 +15 +10 +5 0 -5 -10 -15 -20 -25
Puc. 1. Fpaduku OTHOCHUTENILHOrO U3MEHEHUst TEMIOBOTO NOTOKA Ha 0ToN (Z B Y)CTH OT HAPYXHOW

TeMnepartypsi f, ANS pa3HoOro Tuna notpeGurtenei u cnocoGoB asTOPeryIMpoBaHus

1 — AN NPOMBILLIAEHbIX M OBLECTBEHHBIX 3AaHWUIA; 2 — AN XUNbIX 34AHWIA NPY PEryNIUPOBaHUu 683 KOPPEKLMK NO OTKOHE-
HVIO BHYTPEHHEI TeMNnepaTypbl OT 3a4aHHOM; 3 — AN XUNbIX 3AaHUl TPV PEryNNPOBaHUM C KOPPEeKUMeli No ;.

Q t-t
_ o} i H
Q = = (1)
o Q t-t
omax I O
roe Q - OTHOCUTEJIbHEIM TEeIJIOBOM IIOTOK Ha OTOIJIeHUE,
(0]
Q - TEIJIOBOM IIOTOK Ha OTOIUJIeHMe IIpM TeKylley TeMlIepaType HapyXHOI'O
0 Boznyxat H, BT;
Q - PaCUEeTHHEIM TEeIJIOBOM IIOTOK Ha OTOIJIEHME IIPM PacyeTHOM TeMIepaType
omax HapyXHOT'O BO3IOyxXa IJisg NPOeKTHMpOoBaHMsa oToruenus t O, BT,
t - pacueTHas TeMllepaTypa BHYTPEHHEIO BO3IOyxa B OTalJIMBaeMbIX
i 3IaHMAXK.

"PucyHok 1. 'padmkn OTHOCUTENBHOrO U3MEHEHUs TENMOBOro NoToka Ha oTonsieHMe Q_O B 3aBMCUMOCTU OT

Hapy)XHOI TemnepaTypbl t_0 Ans pasHoro Tuna notpebuTenei n cnocobos aBToperynnpoeaHns”

[ns Xnnbix 3g4aHWiA Npyu pacyeTe N3MEHEHMS TEMOBOro NOTOKa Ha oTonneHne B cootBeTcTBuM co CHul
2.04.05-91* yumTbIBalOTCS ObITOBbIE TEMSOBLIAENEHUS B KBapTUpax, KOTOpble B OTNMYME OT TEMMonoTepb yepes



orpaxaeHmss He 3aBUCAT OT BENUYUHbI t_H. I'loeTomy C €€ MNOBbILWEHMEM A0Ns ObITOBbIX TEMNIOBbIAENEHUA B
TennoBom GanaHce >Xunoro 3gaHus BO3pacTaeT, 3a CcYeT 4Yero MOXHO COKpaTUTb noaady TennoTbl Ha oTonJjieHne
Nno CpaBHEHUO C onpegerieHnemMm ero no QOQMYJ’IG (1). Torga OTHOCUTESNbHbLIN TENSIOBOM MOTOK Ha OTOMNMeHne
KUMNbIX  34aHUR, OPUEHTUNPYACb Ha KBapPTUPbl C YrnoBbiIMM KOMHaTaMW BEpPXHEro 3TaXa, rae aond ObITOBbIX
TennoBbIAENEHUN OT Tennonotepb camMaa HU3Kad, onpenendeTcda no cbopmyne

—

- t.—(=25) ] romT_¢ t -
Q,=|1+0]14- )| Ho_ 0,14 21—
t 1, t 1, t

L =

roe tPT — ontumMmanbHas TeMneparypa

OTanNMBaeMbiX NOMeLLEHNAX

eMad C y4eTOM NPUHATOrO Ci
rynupoBaHuq,

0,14 — nonga 6bLITOBLIX TENNOBbI/

KBApTUPax C YrNOBOWN KOMHA'

nonoTepb ANs YCNoBun 1 =

2
"®opmyna 2"

Mpu perynupoBaHnM cUCTEM OTOMSEHUS NoAdepXKaHMeM rpadhmka nogadu TennoTbl B 3aBUCUMOCTU OT t_H
6e3 KoppekuuMuM nNo TemnepaType BHYTPEHHEro BO34yxa, KOrAa CKOpOCTb BeTpa Mpu pacdeTe Tennonotepb
NMPUHMMAETCS paBHOM pPacYeTHOW, YTO COOTBETCTBYET MPMMEPHO MOCTOSIHHOMY OObeMy MHUNBLTPYOLLErocs
Hapy>XHOro BO34yXa B TeYEeHMe BCero oTOMMTENbHOro nepuopa, t(onT)_i npuHumaetcs paBHow 20,5°C npu t_H,
COOTBETCTBYHOLLEN NapameTpam A, NOCTENEHHO CHWXasicb A0 19°C ¢ noHmwxeHneM t H oo t_ H =t o, (puc. 1, nuHus
2).

Mpu perynupoBaHnyM CUCTEM OTOMSIEHMSI C aBTOMATUYECKOM KOPPEKUMEN rpaduka nogavv TennoTbl npu
OTKINOHEHUM BHYTPEHHEW TemnepaTypbl OT 3aJaHHOW, KOrga CKOpOCTb BeTpa MNpu pacyeTe TennonoTepb
NPUHUMAETCA PaBHOWM HYIO, YTO COOTBETCTBYET COKpALLEHNIO 06 bEMOB UHUNBTPYHOLLErOCS HAPY)KHOTO BO34YyXa,
HO HEe MEeHee CaHWTapHOW HOpMbl npuToka, t(onT) i npuHumaeTcs paBHon 21,5°C. [paduk M3MeHeHus
OTHOCUTENBHOIO TEMMOBOrO MOTOKA Ha OTOMNfeHne ByaeT npeacTaBnsiTb COOOM MPSMY MUHMIO, NEepeceKatoLLyo
ocb abcumcc B TOM Xe TOYKe, YTO M MpuW perynupoBaHum 6e3 koppekumm no t i, a npu t_H = t_0 OTHOCUTENbHBbIN
TennoBow NoTok 6yaeT paBHbiM 0,96 Q_omax (puc. 1, nuHusa 3).

B. PacueT rpachmkoB TeMmnepaTtyp TensioHOcUTens y notpebutens
noaaepXXuBaeMbiX NpyU aBToMaTtM3aumm CUCTEM OTOMSIEHUA

Mpy aBTOMaTU3ALMKU CUCTEM OTOMNEHMS 3adaHHbIi rpacduk nodaun TennoTbl obecrneynmBaeTcss MyTem
noaaepxaHusi PerynsiTopoM COOTBETCTBYHOLLEro rpadvka TemnepaTtyp TennoHOCUTENS.



MoryT npumeHsATbCH creaylowue cnocobbl nogdepxaHns rpaduka Temnepatyp TennoHOCUTENs,
LUMPKYNMPYIOLLIErO B CUCTEME OTOMIIEHMS:

1) noggepxaHve rpaduka TemnepaTyp TENJIOHOCUTENS B Nogatowem Tpybonposoge - Tay_o1l;

2) nogaepxaHue rpaduka Temnepartyp TennoHocutens B obpatHom TpybonpoBoae - Tay_2;

3) nogaepxaHue rpaduka pasHOCTU TemnepaTyp TennoHocutensa B oboux Tpybonposogax Oenbta Tay =
Tay_ol-Tay_2.

MepBbIi cnocob, Hanbonee pacnpocTpaHeHHbIN 3a pybGexoM, NMPUBOAMT K 3aBbILLIEHUIO NOAAYN TENNOThl B
TENnbln nNepuos OTOMUTENbHOIO Ce30Ha npumepHo Ha 4% rogoBoro TennonoTpebneHwss Ha oTonneHve
BCneacTBuMe HeobXoAUMOCTUM CRPSIMMEHUS KPUBOMUHEWHOro rpadpuka Temnepatyp BoAbl B nojatollem
TpybonpoBoge.

Btopon cnocob pekoMeHOyeTCA MNPUMEHATb MNpW aBTOMaTu3auMum CUCTEM, B KOTOPbIX BO3MOXHO
M3MeHeHne pacxoda UMPKynupylowero TenrnoHocutens (Hanpvmep, Mpu MOAKIIOYEHWUM CUCTEMbI OTOMMEHUs K
TENMnoBbIM CETAM 4Yepe3 3aneBaTop C perynvpyemMbiM CeYeHVMeM CoMfa, C KOPPEKTUPYHLIUM HacoCOM,
YCTaHOBMEHHbIM Ha MepeMblyke Mexay nogawwmm u obpaTtHbeiM Tpybonposogamu). KoHTponb TemnepaTypbl B
obpaTHoM TpybonpoBoae rapaHTUpPyeT HOpMarbHbIN NPOrpeB MOCAEAHUX MO XO4y BOAbl B CTOSIKE OTOMUTENbHbIX
npnbopos.

TpeTtuii cnocob Hambonee ahpekTUBEH, Tak Kak Npy HEM MOBbILLIAETCA TOYHOCTb pPerynupoBaHus, n3-3a
TOro, YTO rpadmk pasHOCTU TemnepaTyp - NMMHENHbIN, B OTANYME OT KPUBOSIMHENHbIX rpadynkoB TemnepaTyp BOAbI
B nojatwouwiem un obpatHom TpybonpoBoaax cucteM oTonneHus. Ho oH MOXeT NPUMEHATbLCS TOMbKO B cUCTeMax
OTONSIEHUS, B KOTOPbIX NOAAEPKMBAETCH NOCTOSHHbBIA pacxod LMPKYNMpYoLWero TennoHocutens (HanpyMmep, npu
He3aBUCMMOM NpUcoeauUHEeHUN Yepes Bo40NoA0rpeBaTeNb UMM C KOPPEKTUPYIOLLIMMU Hacocamu, YCTaHOBIEHHbIMA
Ha nopawwemM wnu obpaTHom TpybonpoBogax cuCTeMbl oOTomneHus). [Npu M3BEecCTHOM pacxode BoAbl,
LUMPKYNMPYIOLLEN B cucTeme, 3TOT cnocob perynupoBaHus siBNAETCS Hanboree TOYHbIM, Tak Kak ele ycTpaHseT
owmnbKku B nogaye TENNOTbl NPY HaNU4MKU 3anaca B MOBEPXHOCTWU HarpeBa OTONMUTENbHbIX NPUOopoB (MpK APYrux
cnocobax perynupoBaHus MOAAepXKaHWe pacyeTHOro rpadmka npvBedeT K nepepacxogy TennoTbl M M3-3a
He3HaHUA QaKTUYEeCKOro 3HayeHus nokasaTtensa crteneHn m B dopmyne koapuuneHTa Tennonepegayn
oTonutensHoro npubopa).
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Puc. 2. F[padmkm nameHeHusl TeMNepaTypHOro KPUTEPMs CUCTEMbi OTONIEHUA NO TemMnepaTtype BoAbi B NOAA0-
T OIT
To1- i

wem TpyGonposoae ° NS PasNMUYHbIX 3HAYEHWI NOKA3aTeNs CTENEHN m 1 NPYU NOCTOSHHOM LUMPKYNA-
T R

o1 —
LM TENAOCHOCUTENA B CUCTEME

Ha pwuc. 2 u 3 npencTaBJIeHE Trpadmxm VIB3MEeHEeHUS OTHOCUTEJILHOM
T onT T onT
Tay -t Tay -t
ol i 2 i
TeMnepaTypsl BONEl B mnomanmeM ( ) wu ob6parHoMm ( )
Tay -t Tay -t
ol i 2 i
TPpyBONpPOBOIax CHCTEM OTOIMJIEHMS C [IOCTOSHHOM UMPKYJISUMEn BOIEI
( TemnepaTypHOTO KPpUTEPUS CUCTEME OTOIJIeHVA) B 3aBUCUMOCTU oT
OTHOCUTEJILHOTO TerJIOBOTO IMOoToka Ha oromnenre Q_ o, onpeneJsIeHHOTO IO

pazneny A HaCTOSAWEIO NPUIIOXEHMS, M C Yy4YeTOM BO3MOXHEIX 3HAUEHUM [IoKasz3aTessd
creneH M B QopmyJse koO3QbMIIMeHTa TelJionepenadr OTONMTEJIBHOTO Hnpubopa
W

(3mecy u pmamee ¢ MHOEKCOM T - 3HaYeHMs TeMIepaTyp INIpu Tekylelr
TeMrnepaTrType HapyXHOTO BO3IyXa).

"PucyHok 2. 'padhukn U3aMeHeHnss TemnepaTypHOro KpuUTepusi CUCTEMbI OTOMMEHUs No TemnepaTtype BOAbl B
nogatrowiem TpybonpoBode ANSA pasnuyHbIX 3HAaYEHMI MokasaTensi CTENEeHN M U Npy MOCTOSHHOW LIMPKYNsAunm
TennoHocuTens B cucrteme”



OTM  PUCYHKM UWIMIOCTPUPYIOT  3HAYUTENbHOE BNWSIHUE HA CTeNeHb KPWBOJIMHEWHOCTW rpadmKoB
TemnepaTyp BOAbl (QaKTUYECKOro 3HadeHus KoadpdumumeHTa m, KOTOPbIA 3aBMCUT OT TUNA OTOMUTENbHbIX
nNpmbopoB 1 cnocoba Npoknagku ctosika. Tak, Hanpumep, B cUCTEMax OTOMNMEHUS C 3aMOHOSTMYEHHBIMU CTOSIKaMu U
koHBekTopamu "lporpecc” crnegyet npuHumatb m = 0,15, a B cuctemax otonneHus ¢ koHsektopamu "Komdopt" n
OTKPbITO NPONOXeHHbIMK cTosikamm m = 0,32. B cuctemax ¢ 4yryHHbIMun pagnatopamu m = 0,25.
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Puc. 3. lpadmxm n3aMeHeHNsi TeMnepaTypHOro KPUTEpPUsi CUCTEMbI OTONJIEHUN NO TeMnepaType Boasl 8 06par-
T _ gomT

2 ”
7 _". Np¥ NOCTOSHHOM LUPKYNALUMK BOAM B CUCTEeMe
i

HOM TpyGonpoBoae

"PucyHok 3. Mpadviky U3MeHeHUss TemnepaTypHOro KpUTeEpUsi CUCTEMbI OTOMMEHMs Mo TemnepaTtype BoAbl B
obpaTHOM TpyGonpoBoae Npu NOCTOAHHOW LIMPKYNsALMY Boabl B cucteme”

T TT1 - ont
1y = (g - 1)+ (3)
Tol — ti
T TE - onT
2= 1270 N, - )+ 19T
el s (2 - i)+ (4)

cnone3ysa 5T Tpadmky, HAXONAT MCKOMYyK TEMIEPATypy BOIH B [NOIAKIEM
UM OBpaTHOM TPyBONPOBONE MNPU PAa3JIMUHEIX TEMIEPATypPax HAPyXHOTO BO3Oyxa:
mia Tpebyemort u Haxomar no dopmynam (1) wu (2) wnmu us rpaduka pwuc. 1l

OTHOCUTEJIbHBEI Pacxol TEIJIOTH Ha oTorseHue Q_o, a no Hemy - n3 rpadmkos



prc.2 1wy 3 OTHOCUTEJIBHYIO TEMIepaTypPy BOIEL. 3aTeM [0 HMXENepPeuMCIJIEHHEM
bopMyIiaM - MCKOMYK TeMIepaTypy BOZIBL

(3)
(4)

"®opmynel 3 u 4"
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Puc. 4. lpadnkn n3aMeHeHNs OTHOCUTENLHBIX TEMNEPATYP TENAOHOCUTENS B OAHOTPYBHLIX CUCTEMaX OTONIEHUS
npw Konu4ecT 0-Ka4eCTBEHHOM Pery/impoBaHnm

I'PI/‘IC)/HOK 4, FpacbleM N3MEHEHNA OTHOCUTEIbHbIX TemMnepaTtyp TEeniioOHOCUTENA B O,EI,HOpr6HbIX cucremMax
oTonsneHna npun Konnm4ecTteeHHo-Kka4eCTBeHHOM perJ'IMDOBaHI/IM"

Ha pwuc. 4 npuBegeHbl Ans OJHOTPYOHbIX cMCTEM oTonneHuss Tpebyemble rpadukn M3MEHEeHUs
OTHOCUTENbHOW TemnepaTypbl BoAbl B nopawuwem (tay(t) ol - t(onT)_i/tay ol - t_ i), obpatHoM Tay(T) 2 -
t(onT)_i/Tay_2 - t i) TpybonpoBogax u mx pasHoctu (tay(t)_ol - t(1)_2)/tay_ol - t 2), obosHavaemble panee
KpuTepuem. Tema 1 onpefeneHHole ucxoasa M3 obecrneyeHuss 0QUHAKOBOIO M3MEHEHUS TEMmooTAayu nepBbIX U
nocnegHUX nNo XoAdy BOAbl B CTOsSike OTONUTENbHbIX NpubopoB. lNpu 3TOM B CUCTEMax OTOMMEHMS Pacxon
LUUPKYNUPYIOLLEro TenroHOCUTENs [OO0MKEH W3MEHATbCS (KONUYECTBEHHO-Ka4YeCTBEHHOE perynupoBaHue) B



COOTBETCTBUMN C rpadmkamu, npmeedeHHbIMU Ha puc. 5. Npadmkn NOCTpoeHbl MO crieayrwmm gopmynam gns
pPasnnyYHbIX M:

GO max

rae G, G, .. — Pacxon uMpkynmpymou

HOCUTENS COOTBETCT
TeKyuwein HAPY>XKHON Te
N pacyeTHOn ang np
HUA OTONNEHUA.

(5)
(6)

"®opmMynbl 5 1 6"

Mpu perynupoBaHun nogayn TennoTbl B CUCTEMAX OTOMMNEHWUs LieHTpanbHbIX TennoBbix nyHkToB (LITI)
TemnepaTypHble rpadukM onNpenenstoTcs N0 TeM Xe 3aBUCMMOCTAM, Kak M ANs CUCTEM OTOMMEHUs OTAerNbHbIX
34aHuMKi, NOACTaBMNAA WHOe 3HayeHwe pacveTHonm Temnepatypbl. Hanpumep, ana UTM ¢ HesaBucuMbIM
NpPUCoOeaNHEHNEM KBapTarbHbIX
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Puc. 5. F(paduku N3MeHEeHNs OTHOCUTENLHOTO PACXOAA BOALI B OAHOTPYBGHOK CMCTEME OT

YeCTBEHHO-KaveCTBEHHOM perynimposaHnm

"PucyHok 5. Npadumkn nameHeHMs OTHOCUTENBHOIO pacxoda BOAbl B OAHOTPYOHOWM cUCTeMe OTOMNEHUs Mpu
KOMNMYEeCTBEHHO-Ka4YeCTBEHHOM perynupoBaHuMmn ceTen oTonneHus Tay ol = 120°C, a gna UTI ¢ 3aBUCMMbIM
npucoeauHeHnem - Tay_ol = 150°C."

Ecnn BeHTUNAUWOHHas Harpyska notpebutenen, noaknodeHHbix K LTI, He npeBblwaeTr 15%
oTonuTensHon, 6onee ontumaneHelM B LTI ocTaetcs perynupoBaHWe MO pas3HOCTM TemnepaTyp BOAbl B
nogawmowieMm u obpaTtHom Tpybonposogax (NpyM pasMEeLLEeHUU KOPPEKTUPYIOLMX HACOCOB Ha nepemblyke
yCTaHaBMNMBalT OOMOMHUTENBHBIN PerynaTop Ans crabunusaumm pacxoda BoAbl B KBapTamnbHbIX ceTsx). [Mpu
3TOM, cobrnoaas NPUHLMN OrpaHNYEHNs MakCMMarbHOro pacxoda CeTeBon Bodbl HA BBOAE TEMNMOBOro NyHKTa, AnS
KOMNeHcaumMm Heporpesa 34aHWM B 4Yacbl MPOXOXOEHWS MakcuMarbHOro Bofopasbopa rpadwuk Temneparyp,
3agaBaembli  perynsatopy, noBblwaeTcd Ha 3°C MNpoTMB OTONWTENbLHOrO. Torda B 4Yacbl MakCMMarnbHOro
Bogopasbopa rpaduk Bce paBHO He OydeT BblAEPXMBATBHCS, HO 3@ CHET MPEBbLILLEHMS €ro B OCTallbHble Yacbl B
LenoMm 3a CyTKv 34aHue Nosy4uT HOpMy pacxoda TennoTbl. [lpymepHble rpaduky perynnpoBaHms nogavv TennoThl
ON1s1 YCINOBUI pacyYeTHOM Hapy»XHOM TemnepaTtypbl MuHyC 25°C npuBeneHbl Ha puc. 6.

Mpn perynupoBaHuu noga4m TensioTel Ha oTonsnieHme B LTI, korga noCTOAHCTBO pacxoda TensoHocuTens
He obecneunBaeTcsl (OTCYTCTBYET KOPPEKTUPYHLUMA HAcOC WKW MpU YCTaHOBKE KOPPEKTMPYHOLLEro Hacoca Ha
nepemblyke OTCYTCTBYET perynsatop crabunusaumm pacxoda BOAbl) U CUCTEMbI OTOMMEHUS MOACOEOUHEHbI K
KBapTarnbHbIM CETAM Yepes 3neBaTopHble Y3rbl, criegyeT NoaaepkusaTb rpaduk Temnepatyp Bodbl B o6paTHOM
Tpybonposoae. lNpn 3ToM 3Ha4YeHue napameTpa Tay_2(T) - t(onT)_i)/(Tay_2 - t_i) cnegyeTt onpeaensatb ncxoas m3
COOTBETCTBMSA M3MEHEHUS TennooT4ayn B MOCMNEeAHUX MO Xody BOAbl CTOSKaxX OTOMUTENbHbLIX NPUMBOPOB, T.e. Ha
OCHOBE 3aBMCUMOCTEN, NpUBEAEHHbIX Ha puc. 3, n dopmynbl (4).




Ecnn BeHTUNSAUMOHHANA Harpyska notpeburtenen, nogkntodeHHbix K LITT, npeBbiwaet 15% oTonuTenbHom
(T.e. co3paeTcs HeCcTabUNbHOCTL M3MEHEHUS TemnepaTypbl 0OpaTHOW BoAbl, nocTynatowern B LITI, n us-3a manon
WMHEPLUOHHOCTU KanopudepoB He OOMYCKaeTCs CHKEHUEe TemnepaTypbl TENNIOHOCUTENS], NMOCTYNatoLWero K HUM),
nogayy TennoTbl B KBapTanbHble CETU criedyeT perynupoBaTb NogAepXaHuem TemnepaTypHoro rpadwuka B
nojatoiem TpybonposBoae 6e3 MNOBbILEHUA ero M3-3a OrpaHuveHusi pacxopja ceTteBon Boabl. [locnegHee
BbINONHAETCA B 3TOM Criydae MCXo4s U3 MakCMManbHOro 4acoBOro pacxofa TennoThl Ha ropsyee BogOCHaGXeHue
U nyTemM BO3AEWCTBUS Ha KranaH, W3MEHSIOLUWIN pacxod TEMMOHOCUTENst Ha BogonogorpeBaTeNlb ropsiyero
BOAOCHabXeHWs1, a He OTOMMEHUs!, YTO UMEET MECTO MPU MeHbLLUEN BEHTUMSLIMOHHON Harpyske.
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Puc. 6. Tpadvkn n3MEHEHNS] Pa3HOCTU TEMMNEPaTYpPhl BOALI B NOAAIOWEM 1 06paTHOM TpyGonposoaax cucrem
oTonneHns Af B 3aBUCMMOCTH OT /,

1—3 — At= 150...70 °C cOOTBETCTBEHHO HaBeTPEHHan opreHTaumns dacana 30aHns, 3aBeTPERHAS 1 C orpann4eHneM Makcuman
HOro pacxona Bogpl; 4—6 — At = 120...70 °C,10 xe; 7 — At = 105...70 °C — 3aseTpeHHan opueHTaumst; 8 — At = 95...70 °C — 10 »

"PucyHok 6. Npacdmkn nameHeHuns pasHOCTM TemnepaTtypbl BoAbl B nogarwwemM n obpatHoMm TpybonpoBogax

cuctemMbl otonneHna [lenbTa t B 3aBUCMMOCTM OT t_H"

YcnoBHble 0003HaYeHus



YcnoBHble 0603Ha4YeHus"

— MakCuManbHeii TENNOBOW NOTOK Ha
otonnewue npu £, Br.

Q, — TennoBOW NOTOK Ha OTOMNEHME B TO-
ke u3noma rpaduka TemMneparypsl
BOAb! NPW TEMNEpaType HapyXHOro
so3ayxa £y, BT.

~— MaKCUManbHbIi TENNOBOW NOTOK Ha
BEHTUAALMIO NPW £, WM npu 1., BT.

Qhmay — MAKCUMANBHLIA T@NNOBOW NOTOK HA

ropsyee BoaocHabXeHne B CyTku Ha-
nbonbwero sogonoTpebnexns 3a
NEpUOA CO CPeAHECYTO4HON Temne-
paTypoit HapyXHoro Boaayxa 8 °C u
MeHee (oTonuTenbHblii nepuoa), Br.
Q) — CPEAHMIA TENNOBOW NOTOK Ha ropsee
BOAOCHAGXEHNE B CPeaHne CyTKU 3a
HeAenio B OTONUTENbHLIA NEPUOA.
O — pacueTHan TennoBas NPOMIBOAUTENb-
HOCTL BOAONOAOrPEBATENs CHCTEM
OTONNEHMA 1 BEHTUNALIY (NP 0BLWX
Tennoebix ceTsx), BT.
Q4 — pacyeTHas TENNOBas NPONIBOAUTENb-
HOCTb BOAONOAOrPEBATENst ANA CUC-
TeM ropsuero BoaocHabxenus, BT.
Qy,, — TennoBLIe NOTep1 TPY60NpoBOAaMY OT
LITM v 8 cucTemax ropauero BOAOCHaG-
KEHUA 3AaHViA N COOPYXeHui, Br.

— MaKCUMaNbHbINA PACXOA BOALI, UMPKY-
MPYIOWei B CUCTEME OTONNEHNs NP
oy KT/N.

Qomax

Qumax

G,

‘omax

Ghmaxs G — COOTBETCTBEHHO MaKCUMAnbHbIA W

CpeAHuit 3a 0TONUTENbHBLIA Nepuoa
pacxonbl BOALI B CUCTEME FOPAYEro
BOAOCHAGXEHUs, Kr/4.

G, — pacHeTHyIil PacXoa BOAB U3 Tenno-
BOW CETW HA TENNOBOM NYHKT, Kr/4.
— MaKCHManLHbiit PACXO, BOAbI U3 Ten-
NOBOW CETW Ha BEHTUAALMIO, Kr/4.

G,

vmax

Gy Gy — PACHETHBIA PACXOA CETEBOM (rpeio-

uieif) BOABI COOTBETCTBEHHO Ha FOPA-
uee sopocHabxenue u oTonnexue,
K/,

Gj7 — pacueTHbIi PACXOA CeTesol (rpeto-
weii) BOALI Yepe3 BOAONOAOTpesa-
Tens, Kr/d.

g — MaKCUMaNbHBLIY PacYeTHbIA CeKyHa-
HbIit PACX0/, BOAbI HA ropsyee BOAO-
cHabxeHwe, n/c.

F — nosepxHoCTb Harpesa BOAONOAOrPe-
Bsatens, M2,

— pacyeTHas TeMneparypa HapyXHOro
BO3/lyXa NS NPOEKTUPOBAHUA OTO-
nnewus, °C.

1, — TeMnepaTypa HapyXHOro BO3AYXa B TO4-

ke usnoma rpacduka Temneparyp, °C.

©; — 10 xe, 8 06paTHOM TPyGONpOBOAE
TennoBow CeTU U Nocne CUcTem oTo-
nneus spanuit, °C.
T; — TO Xe, NoCne BOAOMNOAOrPesaTens ro
PRYEro BOAOCHAGXEHUR, MOAKNIONEH:
HOTO K TEMN/I0BOM CETM 10 OAHOCTYNEH-
4aToii CXeMe, PEKOMEHAYETCS NPUHU-
mars 13’ = 30 °C.

p — NNOTHOCTL BOALI NPU CPEAHeit Tem-
neparype I, Kr/M3, OPUEHTMPOBOY-
HO NPUHMMAETCA PaBHOi 1000 kr/mS.

k — koaddpuumenT Tennonepeaaumn, BT/
/(M2 - °C).

) — KOSXPULMEHT TENNOOTAANM OT rpelo-

et BOb! K CTeHKe TPyBKM, Br/(M2 - °C).

@, — TO Xe, OT CTEHKY TPYBKY K Harpesae-

wmoi sone, BT/(M2 - °C).

— K03(HUUMEHT TENNOOTAAY OT KOH-
[IEHCUPYIOWEroCs Napa K rOPU3oH-
TanbHoi cTeHke Tpy6ku, BT/(M2 - °C).

Ay — TENNONPOBOAHOCTL CTEHKM TPYGKY,
BT/ (M- °C), npuHuMaeTcs pasHOA:
ans ctanu 58 Br/(M- °C), ans natyHu
105 B/(m- °C).

— TO Xe, cnos Hakunu, B/(m - °C), npu-
HuamaeTcs pasHoi 2,3 BT/ (M - °C).

W, — cKOpoCTb BOAB! B TPy6KaX, M/C.

— CKOPOCTb BOABI B MEXTPYGHOM Npo-
cTpaHcTee, M/C.
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— pacyeTHan TeMNepaTypa HapyXHoro
BO3/1yXa AN1A NPOEKTMPOBAHUS BEHTU-
nAuumM no napametpy A, °C.

— Temnepartypa XO0/I0AHOK (BOAONPO-
BOAHOWM) BOABI B OTONUTENbHBLIA Ne-
pUOA (NPU OTCYTCTBUM AAHHBLIX NPU-
Humaetcs 5 °C).

— Temneparypa BOAbl, NOCTynaiowe B
CUCTeMY rOpsaYero BOAOCHaGXeHUs
notpebuteneil Ha BLIXOAE W3 BOAO-
noAOrpesaTens Npu OAHOCTYNEeHua-
TOM CXEME BKJIOYEHMR BOAONOAOrPe-
Bareneii unu nocne Il crynewu sopo-
OAOrPeBaTENs NPU ABYXCTYNEHIATOM
cxeme, °C.

— cpeamss TemnepaTypa rpewouiei
BOAbI MEX/y TEMNEPATYPOVi Ha BXO-
ne 1P v Ha Buixope £, U3 BOAONO-
norpesarens, °C.

— TO Xe, Harpesaemoi BOAb Mexay
TemnepaTypoii Ha BXOAE 1,1 ¥ Ha Bbi-
xone 1, 3 sBogonogorpesarens, °C.

— TeMnepaTypa HaCHILWEHHOro Napa, °C.

— Temnepartypa Harpesaemoi BOAb
nocne | cTynenu Boponoporpesare-
N NPV ABYXCTYNEHYATOM CXEMe NPy~
COeaMHeHus BOAONOAOrpesasare-
neit, °C.

— TeMnepaTypHLIit HaNOp AW pacueT-
Han Pa3HOCTL TEMNEpaTyp MEexay
rpeloweil U Harpesaemoit Cpeao
(cpeanenorapudmmeckas), °C.

— COOTBETCTBEHHO 60MNbLIas U MeHbLas
Pa3HOCTM TEMNEPaTyp Mexay rpeio-
Weii U HarpeBaemoit BONOH Ha BXOAE
WM Ha BLIXOAE M3 BOAONOAOrPEBa-
vens, °C.

— cpeamss pacueTHas Temnepatypa
BHYTPEHHEro BO3AYXa OTannNBaeMbix
3paHuii, °C.

— TemnepaTtypa ceTesoi (rpewouen)
BOAL B nopalowem Tpy6onposoae
TEennoBOW CEeT NpU PacyeTHOMN Tem-
nepaTtype HapyxHOro Bosayxa f;, °C.

—T0 Xe, B NOAaOWeM TpyGONpoBOAe
cuctemsl oTonnemus, °C.

— 70 xe, B 06paTHOM TpyGonposoae
TENNOBOW CETU U NoCne CUCTEMbI
oTonnenHus 3naHuii, °C.

— T0 xe, 8 06paTHOM TpyGONpoBOAE Ten-
NOBOW CETH NP HE3ABUCHMOM NPUCO-
©AUHeHUM cucTem otonnemms, °C.

— TemnepaTtypa ceTeBoit (rpelowei)
BOAW B Nopalowem Tpybonposoae
TENnOBOW CEeTH B TOYKE MU3NOMA rpa-
¢dwvka TemnepaTtypbl 80AbI, °C.

— nnoujans cevenus Bcex TPYGOK B 0A-
HOM XOfly BOAONOAOrpeBatens, m2.

— NNOWanb Ce4EeHNs MEXTPYGHOrO Npo-
CTPaHCTBA CEKUMOHHOMO BOAONOAO-
rpesatens, M2,

— TONWMHA CTEHKU TPYBOK, M.

— TONWMHA CNOS HAKMNM, M, NPUHUMA-
€TCSi Ha OCHOBAHUM SKCMNYATALUMOH-
HBIX AQHHBIX AN KOHKPETHOrO paioHa
C Y4ETOM KauecTsa BOAL!, NPU OTCYT-
CTBUW BAHHBIX AONYCKAETCH MPUHU-
MaTb pasHoi 0,0005 M.

— BHYTPEHHUIA AuaMeTp Kopnyca BOAO-
noporpesarens,m.

— BHYTPEHHMiA AMaMeTp TPYBOK, M.

— HapYXHbIl AMameTp TPyGoK, M.

— 5KBMBANEHTHLI AUAMETP MEXTPY6-
HOrO NPOCTPAHCTBa, M

— koadbdUUMEHT BdEKTUBHOCTH, Ten-
noo6mena.

— KOS OUUNEHT, YIUTHIBAIOWMIA 3a-
rPA3HEHNE NOBEPXHOCTY TPY6 npu
onpepaeneHnm koabpuumeHTa Tenno-
nepeaauu 8 BOAONOAOrpeBaTeNsX.

— KO3PUUMEHT, YINTLIBAIOLMIA HakM-
neo6pa3osaHue Ha TpyGkax BOAONO-
porpesatenei Npu onNpeaeneHum no-
Tepb A3BNEHNA B BOAONOAOrpesaTe-
nax.



