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YCJIOBHEIE ODOO3HAUYEHMA

BBeneHune

Ceog npaBuim MO MNPOEKTUPOBAHUIO TEMMOBLIX MYHKTOB COAEPXUT AOMOSIHUTENbHbIE TpeboBaHus,
pekoMeHZauMn 1 crnpaBoyvHble MaTepuansl K AeWCTBYIOLLEMY HOpMaTUBHOMY AOKyMeHTy - CHull 2.04.07-86*
"TennoBble ceTn".

B cBoge npaBun npuBegdeHbl TpeboBaHMA K 0O6BbEMHO-NMAHMPOBOYHLIM U KOHCTPYKTMBHBIM PELUEHUAM
NMOMELLEHMI TENMOBbLIX MYHKTOB, AaHbl PEKOMEeHZauMM Mo pacyety 1 nogbopy obopynooBaHus, NpubOpoB y4eTa,
KOHTPOSIA M aBToOMaTusauuun, npumeHsaembix B LTI u UTTI, npuBedeHbl Takke cBedeHUS MO UCMOSb3yeMbIM
Tpy6am n apmatype.

MpumeHeHne cBoga npaeun OygeT cnocobCTBOBATL NPUHATYHO Goree 3KOHOMUYHBLIX MPOEKTHBIX peLleHui
N S3KOHOMWW TEMMOBOWN SHEPTUN.

Mpn paspaboTke cBoga MpaBun MUCMNOMNb30BaHblI MOMOXEHUS OENCTBYHOLUMX HOPMATUBHBIX OOKYMEHTOB,
MaTepuanbl 3aBOAOB-U3roToBUTENEN U Haubonee 3PPEKTUBHbIE TEXHUYECKME PELUEeHWs, NMPUHUMaBLUMECH MO
oTaenbHbIM obbekTam B Poccuiickon ®enepauuu.

Mo Mepe HakoMneHUs onbiTa NPOEKTUPOBAHWS, CTPOUTENLCTBA U SKCNyaTauMm TENMOBLIX NYHKTOB OyaeT
onpefeneHa apPeKTMBHOCTb YCTAHOBIEHHbIX NMOMOXEHUN, HA OCHOBAHUN KOTOPbIX OyayT BHECEHBI HEOOXOAMMbIE
N3MEHEHUs1 B CBOJ, NPaBui 1 HOPMaTUBHbIE JOKYMEHTHI.

3ameyaHuss W npeanoXeHus MO COBEPLUEHCTBOBAHWI CBOAA MNpaBun  crnegyet HanpaensaTb B
[MaBTexHopMupoBaHue MuHcTposa Poccun.

Cm. makxe Ceg00 npasusi rno npoekmuposaHuro u cmpoumesnscmgy CIl1 41-103-2000 "lpoekmuposaHue
menosol usonayuu obopydosaHusi u mpyborposodos”

1. O6OLWwmMe nonoxeHus

1.1 Hactosilwme npaeuna OOMNOSMHSOT U pa3BMBaloT TpeOOoBaHUA MO NPOEKTUPOBAHMIO TEMOBLIX MYHKTOB,
copgepxawmecs B CHull 2.04.07-86* "Tennosble cetn".

MpaBuna crnegyet MCNONb30oBaTb MpUM MPOEKTUPOBAHMU BHOBb CTPOSILLUXCA W PEKOHCTPYMPYEMbIX
TeNnnoBbIX MYHKTOB, NPpeAHa3Ha4YeHHbIX Ans NPUCOeAMHEHMS K TENNOBLIM CETSIM CUCTEM OTOMSIEHUS!, BEHTUNSALMM,
KOHOVUMOHMPOBAHNST BO3[yXa, FOpsidero BOOAOCHABGXKEHMSI M TEXHOMOMMYEeCKUX TEmnnonCrnonb3yoWwmnX YCTaHOBOK
MPOMBbILLIEHHBIX U CENbCKOXO3SMCTBEHHbIX NPEANPUATUN, KUMNbIX U OOLLECTBEHHbIX 3A4aHUNA.

B Tex cnydasx, korga MOXeT ObiTb MPUHATO HECKONbKO Pasfu4YHbIX TEXHWYECKUX PELUeHWi, criegyeT
NPOn3BOAMTL 3KOHOMUYECKUA pacyeT C Yy4eTOM YPOBHS LEH, OONTOBEYHOCTU W HaOEXHOCTU KOHCTPYKLWNA,
coLManbHbIX Y 9KONOTMYeCKMX hakTopoB, a Takke TpeboBaHWI 3aka3yuka.

1.2 lMpaBuna pacnpocTpaHsTCA Ha TENoBble MYHKTbI C MapameTpaMu TEMNOHOCUTENS: ropsvas Boda C
pabounm gaenexHuem go 2,5 MlMa n Temnepatypoi go 200°C, nap ¢ paboymMm gaBneHnem B npegeriax yCrnoBHOMo
naenexnsi P_y no 6,3 Mla n temnepatypoini go 440°C.

MpaBuna pacnpocTpaHATCA Ha NPOEKTUPOBAHME TEMIOBLIX MYHKTOB B rpaHuUax: OT 3anopHOi apMaTtypbl
TENmnoBON CETU U XO3AWCTBEHHO-NMUTLEBOrO BOAOMPOBOAA Ha BBOAE B TEMSIOBOW MYHKT OO 3arOpHON apmaTtypbl
(BKIMOUUTENBHO) MECTHBIX CUCTEM  OTOMMEHWsl, BEHTUMAUMM, KOHOMLMOHMPOBAHMSA BO34yXa, ropsivyero
BOAOCHAOXEHNSA N TEXHONOTMYECKNX NOTPEeOUTENEN, PacnoIOXXEHHOW B NOMELLEHNN TEMOBOrO MyHKTA.

1.3 B TennoBbIXx nyHKTax npegycmaTpmBaeTcs pasmelleHne obopyaoBaHus, apmaTypbl, npubopos
KOHTPOIs!, ynNpaBneHnst 1 asTomMmaTu3aunm, NoCpeacTBOM KOTOPLIX OCYLLECTBRAETCS:

npeobpasoBaHue BMaa TENNOHOCUTENS UMW €ro NapaMeTpoB;

KOHTPOJSb NapameTpoB TEMNIOHOCUTENS;

perynupoBaHue pacxofa TEMNNOHOCUTENS U pacnpeernieHme ero no cucteMam notpebneHns TennoTol;

OTKIMIOYEHME CUCTEM NOTPEONeHNst TeNnoThbl;



3alMTa MECTHBIX CUCTEM OT aBapMMNHOIO NOBbLILLEHWS NapamMeTpOB TENNIOHOCUTENS;

3anofHeHne 1 NoanuTka cuctem notTpebneHms TennoThbl;

y4eT TeNMNOBbIX MOTOKOB U PAacXOA0B TEMMIOHOCUTENSA 1 KOHOEHCATa;

cbop, oxnaxgeHune, BO3BpaT KOHAEHcaTa U KOHTPOSb ero Ka4yecTBa;

aKKyMynupoBaHue TennoThl;

BOZOMNOArOTOBKA 411 CUCTEM ropsiHero BOLOCHaOXeHMS.

B TennoBoM nyHKTe B 3aBUMCMMOCTM OT €ro Ha3HayeHWUst U KOHKPETHbIX YCMOBUWA NpUCoeaUHEHUS
notpebuTenen MoryT ocyLLecTBNATLCS BCE NepeyncneHHble YHKUMM U TONbKO UX YacTb.

1.4 TennoBble NYHKTbLI NOAPA3AensanTCs Ha:

nHamBuayanbHble TennoBble MyHKTbl (UTI) - ans npucoeguHeHus CUCTEM OTOMMEHMS, BEHTUNSALMM,
ropsiyero BoOOCHabXeHUs U TEXHOMNOrMYECKUX TEMOUCTONb3YIOLMX YCTaHOBOK OHOMO 34aHWUs UIN ero 4acTu;

LeHTpanbHble TennoBble NyHkTbl (LITI) - TO e, AByX 3gaHumn unu Gonee.

[onyckaeTtca yctponcteo LITI gna npucoegmHeHns cuctem TennonoTpedneHns o4HOro 3gaHns, ecnu ans
3TOro 34aHusa TpebyeTcsa yCTPOMNCTBO HeCKONbkux UTTI.

1.5 Yctpowncteo T obsa3aTenbHO Anga Kaxgoro 3gaHus HesaBucumMo oT Hanuyua LTI, npu atom B UTT
npeaycMaTpmBalTCa TOMbKO Te (PYHKUMK, KOTOpble HeobxoauMMbl AN NPUCOEOUHEHUS cUCTeM NOTpebneHus
TENMOoTbl AAHHOro 34aHus 1 He npeaycMoTpeHsl B LITTT.

1.6 [ns NpOMbLILIEHHBIX U CENbCKOXO3ANCTBEHHbIX MPeanpuaTUiA Npu TENNOCHAOXEHUN OT BHELUHMX
WCTOYHMKOB TEMMoTbl M 4ucre 3daHun Gonee opHoro yctpowctBo LTI aBnsieTca obsasaTenbHbiM, a npu
TennocHabXxeHnn ot COOCTBEHHbIX MCTOYHMKOB TEMMOThI HEOOX0aUMOCTbL coopyxeHus LTI cnenyet onpepensatb
B 3aBMCMMOCTM OT KOHKPETHbIX YCIOBUIA TEMNOCHAOXEHNS.

MowHocTte LTI He pernameHTupyeTcs.

1.7 Ons Xunbix n oOWECTBEHHbIX 34aHu HeobxoaumMocTb ycTponcTtea LTI onpegensieTca KOHKPETHbIMU
YCINOBUSAMW TEMNIOCHAOXeHNs1 pamoHa CTpOMTENbCTBA HA OCHOBAHMM TEXHMKO-IKOHOMMYECKMX pacyeToB. B
3aKpbITbIX CMCTEMaX TennocHabxXeHns pekoMeHayeTcs npegycmatpuBaTe oguH LTI Ha MukpopanoH unu rpynny
3[4aHuI C pacxofoM TennoThl B Npeaenax 12-35 MBT (Mo cymme MakcMmMarbHOro TEMSIOBOro NOTOKa Ha OToMfeHne
W cpefHero TENMOBOro NOTOKa Ha ropsiyee BogocHabXeHue).

Mpu TennocHabXeHUn OT KOTeNbHbIX MOWHOCTEI0 35 MBT n MeHee pekoMeHOyeTcsa npegycmartpuBaTh B
3aaHuax Tonbko UTTT.

1.8 TennocHabXeHne NPOMBILLNIEHHBIX N CENbCKOXO3SMCTBEHHbIX nNpeanpusatuin ot LUTTT, obcnyxunsatoLmx
Xunble n obLLecTBeHHbIe 30aHus, NpeaycMaTpuBaTbh HE PEKOMEHAYETCH.

1.9 B cocTaB npoekTa TENMOBOro NyHKTa BKMOYAETCS TEXHUYECKMI NacnopT, COAepKaLLmn:

KpaTKOe onMcaHue Cxem NpucoeauHeHus noTpebutener TennoTol;

pacyeTHble pacxobl TENSOTblI M TENSIOHOCUTENEN MO KaXdow cucteme (Onis ropsyero BogoCHabXeHus -
cpegHun 1 MakcumaneHbin), MBT;

BMObl TennoHocuTenem n mx napametpol (pabovee pgasneHue, Mla, Temnepatypy, °C) Ha Bxoge u Ha
BbIXOA€E M3 TEMNSIOBOrO MyHKTa;

AaBneHne B TpybonNpoBoAe Ha BBOAE M BbIBOAE XO3ANCTBEHHO-NNTLEBOrO Bogonpoeoga, Mla;

TMN BoZonogorpeBaTtenen, NOBEPXHOCTb WX Harpeea, M2, YUCNO CEKUMA WU MAacTvH MO CTYMEHAM
Harpesa u noTepu gaBneHus no obeum cpepam;

TWN, KONNYECTBO, XapaKTePUCTMKU U MOLLHOCTb HACOCHOro 060opyaoBaHUS;

TWN, KOMMYECTBO U MPOU3BOAUTENBHOCTE OGOopyadoBaHuA Ans obpaboTku BoAbl ANA CUCTEM ropsvero
BOLOCHAOXeHuWs:

KONMMYEeCTBO W YCTAHOBMEHHYK) BMECTMMOCTb OaKOB-akKyMyrnsTOPOB TFOpPSAYEro BOAOCHaOXeHUss U
KoHOeHcaTHbIX 6akoB, M3;

TMN M 4Yucno npubOopoB perynMpoBaHus M nNpubOpoB yyeTa KonuyecTBa TEMnoThl M BOAbl, MoTepwu
OaBIEHNsI B PEryNMPYIOLLMX KnanaHax;

YCTAHOBIMEHHYO CYMMAapHy MOLLHOCTb 3feKkTpoobopyooBaHus, OXuaaemoe rogoBoe noTpebneHue
TENIOBOW U 3NIEKTPUYECKON SHEPTUN;

obuwyto nnowagb, M2, U CTPOUTENbHbIN 06bEeM, M3, MOMELLEHUI TEMMOBOIO MyHKTA.

2. O6bEeMHO-NNTaHUPOBOYHbIE U KOHCTPYKTUBHbIE peLleHUs

2.1 TennoBble NyHKTbI MO pa3MELLEHNI0 Ha reHepanbHOM NilaHe NOAPa3aensTCca Ha OTAENbHO CTosILMeE,
MPUCTPOEHHbIE K 34aHUAM N COOPY>XEHUSIM U BCTPOEHHbIE B 34aHWS N COOPYXKEHNS.

2.2 OBbEMHO-NNAaHMPOBOYHbIE N KOHCTPYKTMBHbIE PELLUEHWUS] TEMNNOBbIX MYHKTOB OOIMKHbI YAOBNETBOPSATH
TpeboBaHnsm CHull 2.09.02-85*. MNpu pa3melleHnn BCTPOEHHbIX U MPUCTPOEHHbIX TEMMOBbIX MYHKTOB [OKHbI
cobnogaTteca Takke TpebosaHus CHul Ha npoekTMpoBaHWe 34aHWMW, B KOTOPbIX OHWM pasMeLlalnTcs unm K
KOTOPbIM OHW NPUCTPOEHBI.



C 1 sHeaps 2002 e. deltcmeue CHull 2.09.02-85* ommeHeHo. Cm. CHull 31-03-2001 "lNpou3eodcmeeHHble
30aHus"

2.3 MNpwu BbIDOPE MaTepuanoB ANs CTPOUTENbHbIX KOHCTPYKUUA TEMMOBbIX MYHKTOB CriegyeT MpUHMMaThb
BMaXHbIV pexum nomelleHns cornacHo CHulT 11-3-79* (n3a. 1995 r.).

2.4 [Ona 3awuTbl CTPOMTESNbHBIX KOHCTPYKLUMA OT KOPPO3UU AOSMKHbI NPUMEHATBCS aHTUKOPPO3UMOHHbIE
MaTepumansl B cOOTBeTCTBUM ¢ TpeboBaHnsmu CHulM 2.03.11-85.

2.5 3aaHusa oTOoEenbHO CTOSLWMX M NMPUCTPOEHHBIX TEMMOBbLIX NYHKTOB AOIMKHbI ObITh I, 1l nu llla cteneHein
OrHEeCTOMKOCTH.

B orpaxgatoLLmx KOHCTPYKLMSX NOMELLEHUA He A0oMyCcKaeTCs NpUMEHeHUe CUNMKaTHOro Knpnuya.

BHelwHre cdopmbl, Matepuan u LBET HapyXHbIX OrpaXdaroLmMX KOHCTPYKUWUA pekoMeHayeTcsi BblOvpaThb,
YyUuTbIBasi apXMTEKTYPHbIN OOMMK pPacnofioKEHHbIX BONU3WM 30aHWA U COOPYXEHUM WM 30aHWA, K KOTOPbIM
TennoBble NyHKTbI MPUCTPanBaloTCS.

2.6 K ueHTpanbHbIM TEMMOBLIM MyHKTaM criegyeT npegycMaTtpuBaTb Npoesdbl C TBEPAbIM MOKPbITUEM U
nrnowagk1 Ans BpeMEeHHOro CKnaampoBaHusa o60opyaoBaHnst Npy NPOM3BOACTBE PEMOHTHbIX paborT.

2.7 B UTIM ¢ noctosiHHbIM obcnyxmnBalowmuM nepcoHanomM creayet npegycmaTpuBatb YOOpPHYyHO C
YMbIBanbHUKOM, LKA ANA XpaHeHUs ogexabl, MecTo Ans npuema nuLLm.

Mpn HEBO3MOXHOCTM ObGecneynmTb CaMOTEYHbI OTBOA CTOKOB OT YOOPHOM B KaHANMU3aUMOHHYK CEeTb
caHysen B LTI gonyckaeTtcs He npegycmartpuBath npu obecnevyeHnnm BO3MOXHOCTU UCMOMb30BaTh YOOPHYH B
Grvkanwnx K TeNOBOMY NYHKTY 34aHusX, HO He aanee 50 m.

2.8 ViHamBuayanbHble TEeNnoBble MYHKTbl JOJMPKHbI OblTb BCTPOEHHBIMU B OBCNyXMBaeMble UMW 34aHUS U
pasMeLlaTbCs B OTAENbHbLIX NMOMELLEHUAX Ha NEPBOM 3TaXe Y HapYXXHbIX CTEH 34aHus. [JonyckaeTcs pasmMellatb
UTT1 B TexHMYecKknx noanonbax unv B nogsanax 3gaHnii U COOPY>KeHU.

2.9 LUeHTtpanbHble Tennoeble nyHkTel (LITI) cnegyeT, kak npaBuno, npegycmaTpvBaTb OTAENbHO
crosAwmmmn. PekomeHayeTcst 6riokMpoBaThb MX € APYrMMU NPOU3BOACTBEHHBIMU MOMELLEHUSMMU.

Honyckaetca npegycmatpuBath LTI npucTpoeHHbIMK K 34aHUSIM UM BCTPOEHHbIMU B OOLLLECTBEHHbIE,
agMUHUCTPaTUBHO-ObITOBBIE UMW MPON3BOACTBEHHbBIE 34aHMS N COOPYXKEHWS.

2.10 lNpu pasmelleHun TENnOBbIX MYHKTOB, 060OPYOOBaHHbBIX HACOCaMMu, BHYTPU XKWUIMbIX, OBLLECTBEHHbIX,
a4MWHUCTPATMBHO-ObITOBLIX 34aHMW, a Takke B MPOU3BOACTBEHHbIX 34aHUSAX, K KOTOPbIM NPeabsBrsioTCS
NOBbILWEHHbIE TPpeboBaHMs MO AONYCTUMbIM YPOBHSAM LymMa 1 BUGpaumm B MOMELLEHUSX U Ha paboynx mecTax,
OOJIMKHbI BbINOMNHATLCSA TpeboaHua pasa. 10.

2.11 3paHns OoTAENbHO CTOAWMX U MPUCTPOEHHbIX TEMMOBbIX MYHKTOB [AOSBKHbI MpesycMaTpuBaThCs
OAHO3TaXHbIMY, AOMYCKAETCHA COOPY>aTb B HWUX NoABanbl ANg pasMeLleHuns obopyaoBaHus, cbopa, oxnaxaeHus u
nepekaykm KoHAeHcaTa U COOpPYXXEHUS KaHanM3auum.

OTpenbHo cTosiwMe TENOBbIE NYHKTbI AONYCKAeTCs NpeaycMaTpmBaTth NOA3EMHBIMU NPU YCNOBUN:

OTCYTCTBUSI TPYHTOBbIX BOA B palloHe CTpoMTENbCTBA W repMeTM3auum BBOLOB MHXEHEPHbIX
KOMMYHVKaUWA B 34aHME TEenfioBOro MyHKTa, WCKMYaloLWer BO3MOXHOCTb 3aTOMSIEHUs TEMIOBOrO MyHKTa
KaHanu3auMOoHHbIMWY, MaBOAKOBLIMU U APYIMMU BOAAMMU;

obecneyeHns caMoOTEYHOro 0TBOAA BOAbI M3 TPyBONpoBOaOB TEMMOBOIO NMYHKTA;

obecneyeHns aBTOMaTU3NPOBaAHHOM paboTbl ob6opyaoBaHMA TEMMOBOro MyHKTa 6e3 MNOCTOSIHHOMO
obcnyXuBaloLLEro nepcoHana C aBapuUMHOM CUrHamu3auvMen M YacTUYHBIM AUCTAHUMOHHBIM YMpaBfieHUEM C
OncneTyepcKoro NyHKTa.

2.12 Mo B3pbIBOMNOXapHOW M MOXapHOW OMAaCHOCTU NMOMELLEHUs TEMMOBLIX MYHKTOB criefyeT OTHOCUTb K
kaTeropum [.

2.13 TennoBble NyHKTbI AOMycKaeTcHa pasmMellaTb B MPOM3BOACTBEHHbLIX NoMeLleHnsx kateropui [ n [, a
Takke B TEXHWYECKMX MOABanax u noanonbsax XUMbiX U 00LECTBEHHbIX 34aHUA. [1py 3TOM NOMELLEHNST TEMNMOBbIX
MYHKTOB JOJMKHbI OTAENSATLCA OT 3TUX NMOMELLEHWI OrpaXkaeHNsiMK (NeperopogkamMm), NpeaoTBpaLlaoLMmMm OCTyn
MOCTOPOHHMX UL, B TEMSIOBOW MYHKT.

2.14 Tpn paspaboTke OOGBLEMHO-MNIAHUPOBOYHBLIX U KOHCTPYKTUBHLIX PELUEHUIA OTAENIbHO CTOSLUX U
MPUCTPOEHHbIX 30aHUA TEMMOBbIX MYHKTOB, MpeAHa3HaYeHHbIX OJ1 MPOMBILIIEHHBIX U CENbCKOXO3SIMCTBEHHbIX
npeanpusTUA, peKoMeHayeTca npegycMaTpnBaTe BOSMOXHOCTb UX MOCMEAYOLWEro pacLUMpeHuns.

2.15 BcCTpoeHHble B 34aHUsA TennoBble MyHKTbl CrnedyeT pasMelwiaTb Y HapyXHbIX CTEH 30aHui Ha
paccTosiHun He 6onee 12 M OT BbIXo4a U3 3TUX 34aHUN.

2.16 N3 BCTPOEHHbLIX B 30aHWs TENMOBbIX MYHKTOB AOMKHbI NpeaycMaTpmnBaThCs BbIXOAb!:

npv AnMHE NOMELLEHMs TENNOBOro NyHKTa 12 M 1 MEeHee 1 pacrnonoXeHNN ero Ha paccToAHUN MeHee 12 m
OT BbIXOa 13 34aHWsI HAPYXY - OOMH BbIXOA HapYXy Yepes Kopuaop Unn NECTHUYHYIO KMETKY;

npv ANvMHEe NOMELLEHMS TEMOBOIo NyHKTa 12 M 1 MeHee 1 pacrnosioXXeHUn ero Ha paccTosiHum 6onee 12 m
OT BbIXOa 13 34aHWs - OANH CaAMOCTOATENbHbIN BbIXOA HapyXy;



npyu OnNvHe NomeLleHns TenNoBOro NyHkta 6onee 12 m - ABa BbIXxo4a, OAMH U3 KOTOPbIX AOIMKEH ObiTb
HenocpeaCcTBEHHO Hapy»y, BTOPOW - Yepes KOpMAOoP Uin NTECTHUYHYIO KIETKY.

MomeLlLeHMa TennoBbIX NYHKTOB C TeNfIOHOCUTENeM napom aaerneHnem 6onee 1,0 MlMa gomkHbl UMeTb He
MeHee OBYX BbIXOOOB HE3aBUCUMO OT rabaputa nomMeLLeHus.

2.17 B noa3eMHbIX OTAEMbHO CTOSALLMX UM NPUCTPOEHHbIX TEMMOBbLIX NYHKTax 4OMyCKaeTcs BTOPOMN BbIXO4
npegycMmartpuBaTh Yyepes NPUCTPOEHHYIO LLAXTY C MOKOM UMW Yepes MoK B NEPEKPbITUM, a B TEMMOBbLIX NyHKTax,
pasmellaeMblX B TEXHUYECKUX NOANOMBAX UK Noasanax 30aHui, - Yepes MoK B CTEHE.

2.18 [Bepu 1 BOpOTa 13 TEMNMOBOrO MyHKTa JOMKHbI OTKPbIBATLCA M3 MOMELLEHUS UMW 34aHUs TENNOBOro
nyHKTa OT cebs.

2.19 ObopygoBaHMe TEMNMOBbLIX MYHKTOB PEKOMEHAYETCA MPUMEHSITb B OIOYHOM WCMOMHEHUW, ONIS Yero
HeobxoauMo:

npvHUMaTb BO4OMNOAOrpeBaTeny, Hacockl U apyroe obopynoBaHue B 6110kax 3aBOLCKOM FOTOBHOCTMY;

NPVMHUMATh YKPYMHEHHbIE MOHTaXHble 6rokn TpybonpoBoaos.;

YKPYMHATb TEXHOMOrMYeckn cBs3aHHOEe Mexay coboin obopyaoBaHwe B TpaHcnopTabernbHble Ornoku ¢
TpybonpoBogamu, apmatypon, KUMM, anekTpoTexHmyecknm obopyaoBaHNEM U TEMMOBON U3ONALMEN.

2.20 MwuHuUManbHble pacCTOsHUSE B CBETY OT CTPOUTENbHbIX KOHCTPYKUMA 40 TpybonpoBOAoB,
obopynoBaHus, apmaTtypbl, MeXay NOBEPXHOCTAMU TEMNSOU3O0NSALMOHHBIX KOHCTPYKLMUA CMEXHbIX TPyOOnNpoBOAO0B,
a Takke LWMPUHY MpPOXOOOB MEXAY CTPOUTENbHBbIMM KOHCTPYKUMsiMM U obopydoBaHvem (B CBeTy) criegyeT
npuHuMmaTh no npun. 1.

2.21 BbICOTY NOMELLEHWIA OT OTMETKM YMCTOrO nosia A0 HU3a BbICTYMALMX KOHCTPYKUNUA NepekpbiTua (B
CBETY) pekoMeHayeTcs NpUHMMaTh He MeHee, M: ANnga HasemHbix LITIT - 4,2; ona nogsemHsbix - 3,6; gna UTM - 2,2.

Mpu pasmelwieHun UTI B nogBanbHbIX U LIOKOSIbHBbIX MOMELLEHUSAX, @ TaKkKe B TEXHUYECKUX MOOMNonbsAX
3[aHWI OONyCcKaeTcsi NPUHMMAaTL BbICOTY NMOMELLIEHMI U CBOBOAHBIX NMPOXOA0B K HUM He MeHee 1,8 M.

2.22 B LeHTpanbHOM TEMSIOBOM NMyHKTE cnefyeT npegycmaTpuBaTb MOHTAXHYIO (PEMOHTHYHO) NMOLLAAKY.

Pa3mepbl MOHTa)XHOW MroWadkM B nnaHe cregyet onpeaensTe no rabaputy Hanbonee kpynHOM eguHULbI
obopygoBaHus (kpome 6GakoB BmecTuUMoCTblo Bornee 3 m3) wmnm 6Gnoka obopygoBaHus u TpybonpoBoAos,
NnocTaBnsieMoro Anst MoHTaxa B cobpaHHOM Buae, ¢ obecneveHmem npoxona BOKpPYr Hero He meHee 0,7 M.

[na npomsBoacTBa MENKOro peMoHTa obopynoBaHus, NpubopoB 1 apMmaTtypbl cnegyeT npeaycMmatpuBaTth
MEeCTO Ans YCTaHOBKWU BepcTaka.

2.23 KoHpgeHcaTHble Baku 1 6aku-akkymynaTopbl BMECTUMOCTLI0 6onee 3 M3 cnefyeT ycTaHaBnNuBaTb BHE
NMoMmeLLleHUsi TEMNMOBbLIX MYHKTOB Ha OTKPbITbIX nnowankax. NMpu 3TOM AOMKHbI NpegycMaTpuBaTbCs Tennosas
n3onauusa 6GakoB, YCTPOWCTBO rMOpO3aTBOPOB, BCTPOEHHBIX HEMOCPEACTBEHHO B 0ak, a Takke YCTPOMWCTBO
orpaxxaeHur BblCOTO He MeHee 1,6 M Ha paccTosiHMK He Gornee 1,5 M OT noBepxHOCTU H6akoB, NpeaoTBpaLLaoLLee
OOCTYN NOCTOPOHHMX NnL K 6akam.

2.24 [Ona moHTaxa obopynoBaHusi, rabapuTbl KOTOPOro MpeBbillaloT pa3mepbl OBEPEN, a Ha3eMHbIX
TeNnnoBbIX MyHKTax cnegyeT npeaycMaTpyBaTbh MOHTaXHbIE MPOEMbI UM BOPOTa B CTEHAX.

Mpn aTOM pasmepbl MOHTaXKHOrO NpoemMa 1 BOPOT AO0MXHbI 6biTb Ha 0,2 m 6onblie rabaputa HanbonbLero
obopynosaHus unu 6noka TpybonpoBoaoB.

2.25 MNpegycmaTpmBaTh NpOeMbI Afst eCTECTBEHHOIO OCBELLEHUS TeNNOBbIX MYHKTOB He TpebyeTcs.

2.26 na nepemelleHns obopyaoBaHMa U apMaTypbl UNN HEpasbeMHbIX YacTen GrokoB 0b6opyaoBaHUS
cnefnyeT npeaycMmatpyBaTbh MHBEHTapHbIE NOABEMHO-TPAHCNOPTHbIE YCTPONCTRA.

CTtaunoHapHble N0ABEMHO-TPAHCMNOPTHbLIE YCTPONCTBA CriefyeT npeaycMaTpuBaTh:

npu macce nepemelliaemoro rpysa ot 150 kr o 1 T - MOHOpPENbChLl C PYYHbIMU TansMU U KOLLKaMW UIu
KpaHbl NOABECHbIE PYYHblE OAHOGANOYHbIE;

TO e, 6onee 1 40 2 T - KpaHbl NOABECHbIE PYYHbIE OAHOOANOYHbIE;

TO Xe, bornee 2 T - kpaHbl NOABECHbIE ANEKTPUYECckue ogHobanoyHble.

Honyckaetcsa npegycMmaTpvBaTb BO3MOXHOCTb  MCMONb30BaHUSA  MEPEdBMKHBIX  ManorabapuTHbIX
NOABLEMHO-TPAHCNOPTHBIX CPEACTB NPW YCIoBMM obecrneyeHns Bbesaa U NepeaBukeHnss TPaHCMOPTHBLIX CPeacTB
Mo TENSOBOMY MYHKTY.

CpenctBa MexaHu3aumm MOryT ObiTb YTOUHEHbI NMPOEKTHOW OpraHusaumern npu paspaboTke npoekta ans
KOHKPETHbIX YCITOBUNA.

2.27 [na cTtoka BoAbl NONbl criegyet NpoekTupoBath ¢ yknoHom 0,01 B CTOpoHy Tpana nnn BogocbopHoro
npusmka. MMHUManbHble pasMmepbl BOAOCOOPHOro nNpusiMka AormkHbl BbiTh, kKak npaBuno, B nnaHe He meHee 0,5 x
0,5 m npu rny6uHe He meHee 0,8 M. MprAMOK foMmKeH ObiTb NEPEKPLIT CbEMHOWN PELLETKOMN.

2.28 B nomelLeH1sX TEMMNOBbLIX MYHKTOB criefyeT npeaycMatpuBaTh OTAENKY OrpaXaeHuin JONroBeYHbIMUY,
BMNaroCTOMKUMKN MaTepuanamm, 4ONycKatoLwnMmn Nerkyr 0O4UCTKY, NP1 3TOM HEOBXOANMO BbIMOSTHAUTD:

LUTYKaTYPKy HA3€MHOW YacTW KUPMUYHbIX CTEH;

3aTUPKY LEMEHTHBIM PacTBOPOM 3arfiybneHHon YacTn OETOHHbIX CTEH;

PacCLUNBKY LLUBOB NaHEbHbIX CTEH;

no6enky NOTOJIKOB;



GeTOHHOE MW NNNTOYHOE MOKPLITUE MOJIOB.

CTeHbl TennoBbIX MYHKTOB MOKPbIBAOTCA MAMTKaMM WM OKpalmBalwTcs Ha BbicoTy 1,5 m oT nona
MacrsiHOM uUnu gpyron BOAOCTONKOM Kpackow, Beiwe 1,5 M OoT nona - kneesow unun gpyrom nogobHon Kpackon.

2.29 B TennoBsbIX NyHKTax cnegyet npegycMaTpuBaTth OTKPLITYIO Npoknaaky Tpy6. [onyckaeTca npoknagka
TpyO B KaHanax, Bepx MepeKpbITUS KOTOPbIX COBMELLAETCH C YPOBHEM YMCTOro rona, ecriv no 3TMM KaHarnam He
NPOUCXOAMT NonagaHns B TEMMOBOW NMYHKT B3PbLIBOOMACHbLIX UMW rOPOYNX ra3oB U XXUOKOCTEN.

KaHanb! JOMmKHbI UMETb CbeMHbIE NEPEKPbITUS eAMHUYHON Maccon He Gonee 30 kr.

[HO kaHanoB JOMKHO MMEeTb NPOAOIbHbIN YKINOH He MeHee 0,02 B cTopoHy BoAOCOOPHOro NpusiMka.

2.30 Ons obcnyxmBaHMs 0OOpyooBaHUA M apMaTtypbl, PacnofioXeHHbIX Ha BbicoTe oT 1,5 oo 2,5 m ot
nona, AOMKHbl MpPegycMaTpuBaTbCA MNEPEenBWKHbIE WM MEPEHOCHblE KOHCTPyKuMu (nnowagku). B cnyyasx
HEBO3MOXXHOCTU CO34aHMs NPOXOAOB AN1A NepeaBWKHbIX NMNOLWA[0K, a Takke Ans obcnyxmnBaHnst 060pyaoBaHus u
apmaTypbl, pacrnofnoXeHHbIX Ha BbicoTe 2,5 M 1 bonee, HeOOXo0AMMO nNpedycMaTpuBaTh CTaLVOHapHbIE NITOLWaaKu
wmpuHon 0,6 M C orpaxgeHUsiMM 1 NOCTOSHHBIMW NecTHUUaMK. PaccTosiHue OT YpOBHSA CTauMOHapHOW nnoLwagkm
[0 NOTONKa AOMKHO bbITh He MeHee 1,8 M.

2.31 B nomelleHnsAX TennoBbIX NyHKTOB AONyckaeTcs pasmellaTs obopygoBaHue CUCTEM XO3ANCTBEHHO-
NMUTLEBOrO N MPOTUBOMOXaPHOro BOAOCHAOXEHUS 34aHusA, B TOM YMCE HacOCHble YCTAHOBKM, a B NMOMELLEHNSIX
MPUCTPOEHHBIX Y BCTPOEHHBIX TEMMOBbLIX NMYHKTOB - Takke 0b6opygoBaHWe NPUTOYHBLIX BEHTUMALMOHHBLIX CUCTEM,
obcnyunBatLmMx MPOM3BOACTBEHHbIE MOMelleHns kaTeropun B, I, 1 no B3pbiBONOXapHOW OMacHoCTU U
aaMWHUCTPATUBHO-ObITOBbIE MOMELLEHMS.

2.32 MuHMManbHOe pacCTOosiHME OT Kpas MOABMKHBIX OMOp OO0 Kpas OMOPHbIX KOHCTPYKUURA (TpaBepc,
KPOHLUTENHOB, OMOPHbLIX MOoAYyLIEK) TPyOONPOBOAOB AOMMKHO obecnednBaTe MakCUMarnbHO BO3MOXHOE CMeELLEHne
onopbl B OOKOBOM HamnpaBfeHun ¢ 3anacoM He meHee 50 mm. Kpome TOro, MMHUMarnbHOE paccTosiHue OT Kpas
TpaBepCbl NN KPOHLLUTENHA 40 OCK TPYObl AOMKHO ObiTb He MeHee 1,0 D_y (roe D_y - yCcrnoBHbI AnameTp TpyObl).

2.33 PaccTtosiHne OT MOBEPXHOCTM TEMITOU3OSSILNMOHHOM KOHCTPYKUMKM TpybonpoBoga OO CTPOUTENbHbIX
KOHCTPYKUMIA 34aHMs UM OO0 MOBEPXHOCTU TEMMOU3OMSALMOHHON KOHCTPYKUMM Apyroro TpybonpoBoAda LOSTKHO
ObITb B cBeTy He MeHee 30 MM C y4eToM nepemelleHus Tpybonposoaa.

2.34 B TennoBbIx MyHKTax Aonyckaetcsa K Tpybonposodam 6onbluero gnamerpa kpenuTb TpybonpoBoabl
MeHbLLEero AnameTpa npu pacyete Tpyd Ha NPOYHOCTb.

2.35 Tpoknagky Bogonposoga criegyeT npegycMmartpuBaTb B OOHOM psgy unu nog Tpybonposodamu
TEeNnnoBbIX CeTer, Npu 3TOM HeoBXOAMMO BbLIMOMNHATL TEMNMOBYK W30MNSAUMIO BOAOMNPOBOAA ANS MWCKNIOYEeHUs
obpasoBaHMsa KOHOEHcaTa Ha NOBEPXHOCTYN BOAOMPOBOAHbLIX TPYO.

2.36 B TennoBbIX NyHKTax nogatrowmi TpybonpoBog cregyeT pacnonaratb crnpaBa oOT obpaTHoro
TpybonpoBoga (no xody TenfoHocMTeNsl B nofatowem TpybonpoBoAe) nNpy npoknagke TpybonpoBogoB B O4HOM

psiay.
3. anICOG.CIVIHeHVIe CUcTemMm n0Tpe6neHm| TennoThbl K TennoBbIM CeTAM

Cwm. CI1 41-105-2002 "lMpoekmuposaHue u cmpoumesibcmeo mensoebix cemeli beckaHanbHOU rpokKnaodku u3
cmarnbHbix mpy6 ¢ uHOycmpuanbHoU mernaoeol u3ofsyueld U3 rneHornonuypemaHa 8 MoausamuieHoeol
obonouke", 0006peHHbIlU nocmaHosneHuem loccmposi PO om 26 dekabpsi 2002 2. N 168

3.1 lMpucoegnHeHne cucteM NOTpebneHns TennoTbl cnedyeT BbIMONHATL C YYETOM MOpPaBINYECKOro
pexvMma paboTbl TennoBbix ceTen (Mbe30MeTpUYecKkoro rpaduka) u rpadmka W3MEHEHUS TemnepaTtypbl
TENMIOHOCUTENS B 3aBUCMMOCTU OT M3MEHEHUSA TEMMEPATYPbl HAPY>KHOTO BO3ayXa.

3.2 PacuyeTHada Temnepartypa BoAbl B nogarowmx TpybonpoBogax BOAsHbIX TennoBbix ceten nocne LTI
npu NPUCOEUHEHUM CUCTEM OTOMNSIEHUS 34aHUN NO 3aBUCMMOW CXeMe [OSPKHa NPUHMMAaTbCA paBHOW pacyeTHOM
TemnepaType BoAbl B nogatoLlem Tpybonposoae Tennosbix cetert o LTI, Ho He Bbiwe 150°C.

3.3 Cuctembl OTOMMEHMUS, BEHTUASALMM M KOHOWULWOHWPOBAHUSA BO34yXa [OOIMKHbI NPUCOEOUHATLCA K
OBYXTPYOHbIM BOASHbBIM TENMOBLIM CETAM, KaK NpaBuro, no 3aBMCYMON CXeEME.

Mo HesaBucumMon cxeme, npegycmaTpmMBalollen YCTaHOBKY Bogonogorpesartenen, Aonyckaetcs
NPUCOEOUHSTL: CUCTEMBbI OTOMMEHUsT 12-3TaXHbIX 34aHMW K Bbiwe (unn Gonee 36 M); cUCTEMbl OTOMMEHUS,
BEHTUMALMM U KOHOULMOHUPOBaAHMA BO3AyXa 3[4aHWUK NpU rmapaBnUYecKuUx YCroBUSAX, U3MOXEHHbIX B N. 3.5, a
Takke CUCTEMbI OTOMSIEHMS 30aHUA B OTKPbITBIX CUCTEMAaXx TEeMrocHabXeHns nNpyu HEBO3MOXHOCTM obecnevyeHus
Tpebyemoro kayecTsa BOAbI

3.4 Cuctembl OTOMMEHNS 30aHWI crieQyeT NPUCOeaUHSATD K TENSOBLIM CETSM:

HernocpeAcTBEHHO MpU COBNageHUW rnmapasBnnMyeckoro U TemrnepaTypHOro pexnmMoB TEMMOBOW CeTU U
MecCTHOM cuctemsbl. [pu 3TOM cnegyeT yuuTbiBaTb TpeboBaHua npun. 11 CHull 2.04.05-91* n obecneunBatb
HEBCKMMAeMOCTb NeperpeTon BoAbl Npn AUHAMUYECKOM U CTaTUYECKOM PeXUMax CUCTEMBI;



yepes aneBaTtop MNpyv HEOOXOOUMOCTU CHWXEHUS TemnepaTypbl BOAbl B CUCTEME OTOMMEHUS U
pacnonaraemMom Hamnope nepeg areeBaTtopom, AOCTaTOYHOM ANd ero paboTsl;

yepes CMecuTEeNbHbIE HACOChl NP HEOBXOAMMOCTU CHUXEHUST TeMNepaTypbl BOAbl B CUCTEME OTOMSEHUS
W pacnonaraemMoMm Harnope, HegocTatoyHOM pAns  paboTbl aneeBaTopa, a Takke nNpu  OCyLEeCTBEHUN
aBTOMAaTUYECKOro perynmpoBaHnsi CUCTEMBI.

3.5 lNpn NprMcoeguHEHUN CUCTEM OTOMJSIEHUS U BEHTUMNSALMKN K TENSIOBLIM CETAM MO 3aBMCMMOWN CXeme Ans
OTKPbLITOA U 3aKpbITON CUCTEM TEeNnmnocHabXeHWss B COOTBETCTBUM C MNbe3OMETpUYEcKUM rpadukoM crnegyet
npegycmartpusaThb:

a) npu pacrnonaraemMom Hamnope B TEMMOBOW CETW Nepen TEennoBbIM MYyHKTOM, HELOCTATOYHOM Ans
NpeononeHns rMapaBnNMYecKoro ConpoTMBIIEHNsT TPybOONpoBO4OB M 060OpyaOBaHWS TEMMOBOrO MyHKTA U CUCTEM
notpebnexHua Ttennotbl nocne TI1, - nogkaunBawLlme Hacockl Ha obpaTHoMm TpybonpoBode neped BbIXO4OM U3
Tennosoro nyHkta. Ecnu npu atom gaeneHne B obpatHom TpybonpoBoge npucoeauHsieMbix cuctem Byaert Huxe
CTaTUYECKOro OaBfEeHUs B 3TUX CUCTEMax, NoAkadMBaloLLUM HAcoC AOIDKEH yCTaHaBNMBaTbCA Ha noaroLlem
TpybonpoBogae;

0) npu gasneHun B nogarowemM TpybonpoBoae TENOBOM CETU Nepes TEMMOBbIM MYHKTOM, HE4OCTaTOYHOM
ans obecneyeHnss HEBCKUNaHWs BOAbl (Mpy pacydeTHOM TeMnepaType) B BEPXHUX TOUKaxX NPUCOEAUHEHHBIX CUCTEM
notpebnexHus TeNNoThI, - NOAKa4YMBaloOLLME HACOChl Ha NoJatoLlem TpyOonpoBode Ha BBOAE B TEMMOBOM MYHKT;

B) Mpu faeneHun B nogawowem TpybonpoBoge TENMOBOM ceTu Neped TEensoBbIM MYHKTOM HUXe
CTaTU4YEeCcKOro [AaBrfieHWss B cucTemMax noTpebneHus TennoTbl - MOAKAYMBAKOLIME HACOChl Ha noJaroLem
TpybonpoBode Ha BBOAE B TEMMOBOW MyHKT U PeErynsatop AaBneHus "Oo ceba" Ha obpaTtHom TpybonpoBoae Ha
BbIXO4E M3 TEMMOBOr0 NyHKTa;

r) Npy CTaTM4YeCKOM OaBIIEHWM B TEMMOBOM CETU HWXKE CTAaTMYECKOro AaBliEHMS B cUCTEMax notpebneHus
TENMOTbI - perynatop AaerneHus "go ceba” Ha obpaTHom TpybonpoBode Ha BbIXOA4E M3 TEMMOBOrO MyHKTa, a Ha
nogatowiem TpybonpoBoae Ha BBOAE B TEMIOBOM MyHKT - 0OpaTHbIV KnanaH;

4) npv gaeneHnn B obpatHom TpybonpoBoae TEMMOBOW CETU NOCNE TENMOBOrO MYHKTA HIDKE CTaTUYECKOro
OaBneHnst B cucTtemMax notpebneHuss TennoTbl MpU pasiu4yHbIX pexumax paboTel ceTu (B TOM 4ucne npu
MakcuMMarnbHoM Bogopasbope n3 obpatHoro TpybonpoBoda B OTKPbITbIX CUCTEMax BOAOCHAOGXEHUs) - perynatop
nasneHus "go ceba" Ha obpaTHoM TpybonpoBoae Ha BbIXo4e U3 TEMMOBOro NyHKTA;

€) npu aaeneHun B obpaTtHoOM TpybGoNpoBOAe TEMMOBOW CETU MOCMe TEMMOBOro MyHKTa, NpeBbILLAoLLEM
Jonyckaemoe faBreHue onsi cuctem notpebrneHnsa TennoThl, - OTCeKaloLWMi KnanaH Ha nogatoLlem Tpybonposoae
Ha BBOAE B TEMMOBOWN MyHKT, a Ha obpaTHOM TpybonpoBoAe Ha BbIXxoAe M3 TEMMOBOro MyHKTa - NOAKadMBaroLimne
Hacocbl C NPeAOXPAHNTENbHBLIM KianaHoM;

X) MpU CTaTUY4EeCKOM [aBfEHUU B TEMSIOBOW CETW, MpeBbilLaloWeM OOMNycKaeMoe AaBleHue Anst CUCTEM
notpebneHns TennoTkl, - OTCEKaLWNUIA KrnanaH Ha nogaoLlemM TpybonpoBoae nocre BXxo4a B TEMMOBOW NMYHKT, a Ha
obpaTHOM TpybonpoBoae nepen BbIXO4OM U3 TEMMOBOMO MyHKTA - NPEAOXPaHUTENbHBIN 1 OOpaTHBIN KranaHbl.

3.6 K ogHomy aneBaTopy npucoeguHsieTCd, Kak MnpaBuno, ogHa cuctema oTonneHus. [donyckaeTtca
NPUCOEOUHATL K OQHOMY 3rieBaToOpy HECKOSIbKO CUCTEM OTOMMEHUS] C YBA3KOW FMAPaBIIMYECKUX PEXUMOB ITMX
CUCTEM.

3.7 CmecuTenbHble HAacOChl 41151 CUCTEM OTOMMEHUS yCTaHaBNNBAKOTCS:

a) Ha nepemblyke Mexay nofarowum u obpaTHbIM TpybGonpoBodamm Npu pacnonaraeMomM Hanope nepen
Y3NOM CMeELLEeHUs, AOCTaTOYHOM ANS NPeoforieHust rmapaBivyeckoro COMpPOTMBIIEHUA CUCTEMbl OTOMMEHUS U
Tennosbix ceten nocne LTI, n npu gaBneHun B obpaTHOoM TpybornpoBoae TEnsoBOW CETU MOCne TennoBoro
nyHKTa He MeHee 4eM Ha 0,05 Mla Bblilwe cTaTuyecKkoro AaBneHus B CUCTEME OTOMMEHMS;

6) Ha obpaTHOM TpybonpoBoAde nepes y3nom CMeLLeHMs UM Ha nojatoliemM TpybonpoBoge nocrne ysna
CMeLleHMs1 MpW pacrofiaraeMoM Harfope nepes  Y3fnoM CMeLleHus, HeLOCTAaTOMHOM Ans  MNpeofosfieHus
rMOpaBNYECKOro COMPOTUBIIEHNS, YKa3aHHOIro B MOAMYyHKTE "a", NpyM 39TOM B KayeCcTBE CMECUTENbHbIX HAacOCOB
MOryT BbITb MCNOMNB30BaHbI NOAKAYMBalOLLMe HAcOChl, NpedycMaTpBaemMble B cOOTBeTCTBMM ¢ nn. 3.5, a, 6, B, e.

3.8 Cucrtembl BEHTUNSALMM U KOHOULMOHUPOBAHNS BO34yXa 30aHWUA NPUCOEAMHSATCS K TENMOBbIM CETAM:

HEenoCcpeacTBEHHO - KOrga He TpebyeTcs U3MEeHEHNs1 pacyeTHbIX MapaMeTPOB TENNIOHOCUTENS;

yepe3 CMeCuUTENbHblE HacoCbl - NPU HeobXOOMMOCTU CHWXEHWs TemnepaTypbl BOAbl B CUCTEMAax
BEHTUNSALMM U KOHOMLMOHMPOBAHMS BO3AyXa; ANS NoadepXaHust NOCTOAHHOM TemnepaTtypbl BOAbl, NOCTyNatoLLEen
B Kanopudepbl BTOPOro nogorpesa CUCTEM KOHOWLMOHMPOBaHUSA BO3dyxa, a Tawkke Ang obecneyeHus
HEBCKMMAHUS BOAbl B BEPXHMX TOYKax TPybOMpOBOAOB M KarnopudgepoB CUCTEM  BEHTUNSLMM U
KOHANLIMOHMPOBaHWS Bo3ayxa (€Crnu He YCTaHOBIEHbI MOAKaYMBaloLLMe HAcoCkl AN ApYrux cuctem no n. 3.5, 6).

MecTa yCTaHOBKM CMECUTESNIbHbIX HACOCOB Afsl CUCTEM BEHTUNAUUKM BbIOMPAKTCA aHanorm4yHo
CMecuTenbHbIM HAacocaM Arisi CUCTEM OTONNEeHus no n. 3.7.

3.9 B TennoBbIX NyHKTax notpebuTenen TennoTbl C 3aBMCMMbIM MPUCOEAVMHEHMEM CUCTEM OTOMMEHUS,
BEHTUNALMN U KOHOMUMOHMPOBAHWS BO3dyXa, B KOTOPbIX PeXMM TennonoTpebneHus He obecneynBaeTcs
MPUHATBIM Ha MCTOYHMKE TEMMOThl LEHTPanbHbIM Ka4eCTBEHHbIM PErynupoBaHMeM OTNycka TemnoThl, cnegyet
npegycmaTpuBaTb KOPPEKTMPYHOLLME HAacoCbl UMM perynupyemble 3reBaTopbl, OCYLLECTBIISIOMNE CHWDKEHNE




TemnepaTypbl Bogbl nocne LTI nnun UTI B cooTBeTCTBMM C rpamkamm TemnepaTtyp TEnnoHOCUTens B 3TUX
cuctemax. [lpy 3TOM u3MeHeHWe TemnepaTtypbl BOAbl MPOM3BOAMTCH aBTOMATMYECKM PErynsaTopom nogayu
TENnoThI.

KoppekTupytolime Hacocbl YCTaHaBMMBAKOTCHA, Kak MpaBuUIo, Ha NepeMbldKe Mexay noJawwmm u
obpatHbiM TpybonpoBogamm nocne otbopa Boabl M3 nNogaroLero Tpybonposoaa u Ao otbopa Boabl U3 obpaTHOro
TpybGonpoBoda Ha BOAOMOOOrPEBATENM WM CMECUTENbHbIE YCTPOWCTBA ropsiyero BOAocHabxeHus. [Mepuogbl
paboTbl 3TMX HACOCOB ONPEAEnsitoTCA B 3aBUCUMOCTM OT MPUHATOrO Ha MWCTOYHUKE TennoTbl rpacduka
perynupoBaHus oTnycka TennoTbl, CXeMbl MNPUCOeaNHEHUS BOOOMOAOrpeBaTerniell ropsyero BoOOCHAbXeHUs,
pacyeTHoro rpacduka Temnepartyp Bogbl B cetsix nocne LTI n pacyeTHbIX TemnepaTyp BHYTPEHHEro Bo3gyxa B
nomeLeHmax. OHM MOryT ObITb TaKKe COBMELLEHbI C MOAKAYMBAIOLLMMM Hacocamu, ycTaHaBnmBaembiMuy no n. 3.5.

3.10 B TennoBbIx NyHKTax NnoTpedbutenen TennoTbl C HE3aBUCMMbIM NMPUCOEANHEHNEM CUCTEM OTOMIEHMUS,
BEHTUNALMN UM KOHOMLMOHMPOBAHUS BO34yxa [AOf1 PEerynupoBaHuWst B COOTBETCTBUM C pacHeTHbIM rpadoukomM
TemnepaTypbl BoAbl NMocrie BogonogorpeBaTener crniegyeT npegycmaTpvBaTtb perynsaTop nogayn TennoTbl Ha
OoTOnNneHue.

LInpKkynsiuMOHHbIE HacoChl NPY HE3aBUCUMOW cUCTeMe TenrnocHabXeHnst yCTaHaBnMBalTCa Ha obpaTHOM
TpybonpoBoae OT cUCTeEM OTOMNMEHNS, BEHTUNALUM U KOHOULVMOHUPOBAHUA BO34yxXa nepes Bo4onogorpeBaTenem.

3.11 OGbuecTBEHHOE 3haHWe C TennoBbiM MNOTOKOM Ha BeHTunauuto 6Gonee 0,5 MBT cneayet
npucoeauHsTb K TennoBbiM ceTsiM B LITIT oTAenbHO OT XWibiX U 06LLECTBEHHbIX 34aHWIA C TENMOBLIM NMOTOKOM Ha
BeHTUNsaumio MeHee 0,5 MBT kaxpgoe. WTIT Takoro o6LeCTBEHHOrO 34aHMs [OMkeH obecneynBatb
paboToCnocoOHOCTb BCEX CUCTEM TEMONOTPEONEHNs 34aHus.

MpenycmatpuBaTb camocTosiTenbHble Tpybonpoeoapl oT LTI K 3gaHnio ons NnpucoefuHEHUsT OTAENbHO
CUCTEM BEHTUNSALMMN HE PEKOMEHOYETCS.

3.12 IMNpwu npncoeamnHeHnn k LTI rpynnbl 34aHnn ¢ HE3aBUCUMbBIM MPUCOEeOUHEHNEM CUCTEM OTOMSIEHUS U
BEHTUNALMK criegyeT npegycmatpusaTh ycTaHoBKy B LITT1 obwero Bogonogorpesartens.

PacueTHass TemnepaTtypa BoAbl MOCne BOJOMOAOrpeBaTernsi B 3TOM Cryyae [OSPKHA MNpuMHUMATbC B
3aBUCMMOCTU OT paguyca OENCTBUSA TEMNMOBbIX CETeN nocne TEMMOBOro NyHkKTa, kak npaeuno, Ha 10-30°C Huxe
NPUHATON B CETAX A0 BOAOMOAOrpeBarTens co cMmecuTenbHbiM ycTponctsom B UTT, obecneunBatowmm Tpebyemoe
CHUXeHMEe TemnepaTtypbl BOAbl B CUCTEMAX OTOMNNEHUS.

3.13 3anonHeHne u NOANUTKY BOASHbLIX TennoBbix ceTen nocne LTI n cuctem notpebneHus TennoTsl,
npucoeauHaeMbIX K TENMoBbIM CETSAM MO He3aBUCMMOW Cxeme, crneayeT npegycmatpuBaTb BOAOW U3 0BpaTHOro
TpybonpoBoaa TENMOBOW CETU NOAMNUTOYHBIM HAacoCoOM unn 6e3 Hero, ecnv JaeneHne B obpaTtHom Tpybonposoae
TENmnoBOW CETM JOCTATOYHO AN 3anoSfIHEHUS MECTHON CUCTEMBI.

Mpn obocHoOBaHMM [oMNycKaeTcs MOANMUTKA yKasaHHbIX CUCTEM M3 nogatowlero TpybonpoBoga TennoBOK
ceTu c obecnevyeHnem 3amTbl STUX CUCTEM OT NPEBbLILLEHMS B HUX AABMEHNS U TeMnepaTypbl BOAbI, @ B OTKPbITbIX
cucTemMax TEMMOCHABXEHWS - U U3 CUCTEMbI FOPSYEro BOOOCHAOXEHUS.

lMNognuTtka BOOOW M3 BOAOMPOBOAA He JonycKaeTcs.

3.14 Cxema npucoeavHeHust BogonodorpeBaTtenen ropsyero BogocHabxeHusa (puc. 1-8) B 3aKpbITbiX
cucTemax TennocHabkeHuns BbIONpaeTcsi B 3aBUCMMOCTU OT COOTHOLLEHUSI MaKCUMaribHOro noTtoka TensoThl Ha
ropsiyee BogocHabxeHne Q_hmax 1 MakcMmanbHOro NoToka TeNfoThl Ha oTonneHMe Q_omakx;

Q
hmax
0,2 > ——— >= 1 - omuHocTyneHuarasa cxema (puc. 1, 7);
Q
omax
Q
hmax
0,2 < — <1 - IByXCTylleHuUaTasa cxema (puc. 2-6, 8).
Q
omax

Mpn aTOM ONa cxem, ykasaHHbIX Ha puc. 1-6, npeaycMaTpvBaeTCsi aBTOMaTUYECKOE OrpaHuyeHue
MaKcMMmaribHOro pacxofa BoAbl M3 TEMMOBOW CETU HA BBOA W PerynmpoBaHue pacxona TennoTbl Ha OTOMNMEHNE.

CxeMbl, yKazaHHble Ha puc. 7 1 8, NPUMEHSIOTCA MPU OTCYTCTBUM PErYNATOPOB pacxoda TEennoTbl Ha
oTonneHue. [na 3TUX CXeM NpuUMeHsieTcsl cTabunusauusi pacxofga BOObl Ha OTOMMEeHWe, OcCyLlecTBrsiemas
perynaTopom nepenaga gaBrneHun (nos. 4).

3.15 B cxemax, yka3aHHbIX Ha puc. 2 1 4 (C orpaHMYEHNEM MaKCMMaribHOro pacxoda BOAbl Ha BBOA A5
XWMbIX M OOLLECTBEHHBbIX 30aHUIA C NPUCOEAMHEHMEM WX K TennoBbiM ceTsM Yepe3 LTI u ¢ makcumanbHbIM
TennoBbiIM NOTOKOM Ha BEHTUNAUWUKO Q_max He 6onee 15% MakcumanbHOro TEMMOBOro MOTOKA Ha OTOMNEHue



Q_omax), npu onpegeneHnn MakcumarnbHOro pacxoda BoAbl U3 TEMMOBOW CETW Ha BBOA criegyeT MCXOAuTb U3
MaKCUMarbHbIX TEMMOBbIX MOTOKOB Ha OTOMMIEHME W BEHTUNAUMIO M CpedHero TEnSoBOro NoTtoka Ha ropsayee
BOOOCHabXeHWe B cpegHue CyTkM 3a Hegeno oTonuTenbHoro nepuoga Q_hm. OrpaHudeHne nopaum
TennoHocuTens ANng 9TUX CXeM CreayeT BbINONHATbL MyTEM MPUKPbITUS KhanaHa, perynupyrowero nogady
TENNOHOCMTENS Ha OTOMNMEHNE N BEHTUIALMIO.

3.16 B cxemax, ykasaHHbIX Ha puc. 1 n 3 (C orpaHMyeHnemM MakcuManbHOro pacxofa BoAbl Ha BBOA ANiS
NPON3BOACTBEHHbIX 3[1aHNI, a Takke ANs 0OLeCTBEHHbIX 30aHWI C MPUCOeaUHEHEM UX K TEMMOBbIM CETAM Yepes
LITM »n ¢ TennoBbIM NOTOKOM Ha BEHTUMALMIO U KOHOULMOHMPOBaHME Bo3gyxa Q_max 6onee 15% mMakcumanbHoOro
TEnnoBoro Nnotoka Ha otonneHne Q_omax), Npu onpedeneHun MakCMManbHOIO pacxoga BoAbl U3 TEMNSOBOWN CETU
Ha BBOA crnedyeT WCXOOMTb U3 MakKCUMarbHbIX TEMNfOBbIX MOTOKOB Ha OTOMSIEHWME, BEHTUMAUMIO U ropsiyee
BogocHabxeHve: Q_hmax npu oTcyTCcTBMM OakoOB-aKKyMyrsiTOPOB Ha ropsiiee BOAOCHAOXEHWE WNKn CpeaHero
TEeNnoBOro MOTOKa Ha ropsidee BodocHabxenne, Q_hm - npu Hanuuun GakoB-akkyMynsiTopoB. B atom cnydae
orpaHvyeHne nofadv TennoHOCUTENst Ha BBOA CreAyeT BbIMOMHATL NyTeM MPUKPbITUS KnanaHa, perynmpyroLLero
nogady TENnoHOCUTENS Ha BogonodorpeBaternb ropsyero BOAOCHabXeHus.
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Puc, 1. OaHOoCTyNexyaTas CHCTeMa NPUCOSANHEHNS BOAONOAOrPEBATE/IeH ropaYero BOAOCHaEXEHNA C aBTOMATHYECKUM P
OTONACHNE M 3aBHCHUMBIM NPUCOEAVHENMEM CucTem oTonnewnma 8 UTH » UTN

1 — ROAONOAOrPEBATEND FOPRYEr0 BOAOCHADKEHUA, 2 ~NOBLICUTENbHO-UMPKYNRUMOHHBIR HACOC ropsYyero BOAOCHABXKEHUA {MYHKTUPON

PYIOWMI KNAN2H C SNEKTRPONPUSOAOM; 4 — perynsTop nepanana nasneMwi (NDAMOro AeicTans), 5 — BONOMED ANA XONOAHOR 80ALl; 6 — |

rODRYEE BOAOCHADXEHWE U OrPaHMHEHUA MAKCUMANSHOMD PAcX0Aa CETeBON BOAN Ha BBOA, 7 — 0DPAaTHEIA KNanaH; 8 — KOPPReKTHRYOum

quK: 10 — naTvmuk TemMnepaTtype; 17 — Narvvk Pacxoaa 804k, 12 — CHrHas Orpasuienina MakCumanoHOro pacxoaa Boas 3 Tennnson ce

8 TpySonposoge

"Puc. 1. OpgHocTyneH4yaTas cuctema MpUCOEAMHEHUS BOOOMNOAOrPEBATENEN OpsYEro BOAOCHAOXeHns c
aBTOMATUYECKMM pEryNIMpOBaHMEM pacxoga TennoTbl Ha OTOMMIEHME U 3aBUCUMbIM NMPUCOEOUHEHNEM CUCTEM
otonnenua B LUTM v ATIT"
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Puc. 2. [iByXCTYNEHYATAN CXEMA NPUCOCAMHENNS BOAONOAOrPERATENCH rOPAYETO BOAOCHABKEHHS ANR KNUNBLIX U oBWeCTBeHHBLIX 3naHNi 1
C 33BMCHMBIM NpUCOEANHEeHNEM cncTem oronnenus 8 LTI » UTN
4 — CX@MA C CAMOCTORTENLHEM DErYARTONOM OMPaHUNEHIMA PACXOAE CETEBOR BOALI Ha BBOA,; 6 — GParMeMT CXeMul C COBMELLEHHEM DYHKLWA perynnpc
HA OTONNEHWE, rOPAYEe BOA0CHADKEHNE ¥ OrPEHUHEHIMA PACXONE CETEBON BOAL! B OAMOM PerynaTope
1—13 — oM. puc. 1; 14 — PerynaTop OrpasUYeHUA MaKCUMansHOTD PAacX00a BOAW Ha BBOA (NPAMOro AeRCTBMR), T4a — RaTHMK PACXOAA BOARI B BUae
{kameprasn avadparma); 15 —perynatop NOAa4M YeNNOTHW Ha OToNNeHue, 16 — 33NBvXKa, HODMANLHO 3AKPLITAR 17 — PErynaTopR NOAEYM TENNOTH HA T
(NpRAMOro aeiRcTens)

"Puc. 2. [iByxcTyneHyaTasi cxema NpMcoeanHeHns BogonogorpesaTenen ropayero BOAOCHabXeHNSA 4 XKUnbliX
N OOLLECTBEHHBIX 34aHMIN U XUIbIX MUKPOPAMOHOB C 3aBUCMMbIM NPUCOeaUHEHNEM cucTem otonnenus B LUTI n
uTn"
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Puc. 3. [layxcTyneM4aras cxemMa NPUCOeINHEHNA BOAONOAOrPEBaTENCH rOPAYEro BOAOCHAGXEHUA ANA NPOMBILITEHHBIX 3A3HWH
npUCcoeaVHEeHneM cncTem otonnenns s UTH
1—17 —cm. puc. 1, 2; 18 — curHan sKioYeMns Hacoca Npu 3akpeTun knanaKa K-2; 19 — perynatop nepenana Sasnequy

"Puc. 3. [ByxcTyneH4yaTasi cxema MNPUCOEAMHEHUs BOOOMOLOrpeBaTerniell ropsiyero BOAOCHAOXeHus Ansi
NPOMbILUIIEHHbIX 30aHUI U NPOMMOLWAA0K C 3aBUCUMbIM NpUcoeanHeHnemM cuctem otonnexms s LITI"
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Puc. 4. [iByXCTyNeH4YaTan CXema NPUCoSAMHEHUS BOAONOAOTPEBaTeNei rOPRYEro BOJOCHAGKEHNS NN XUABIX U OBLLECTBEHHBIX :

C HE3ABUCHMbBIM NPHCOSANNEHHEeM CUCTeM oTonnenns a LTI » UTN

1— 19 —cm. puc. 1 — 3; 20 — BOAONOAOrPEBATENL OTONNEHUS; 21 — BOAOMED MOPAHEBOAHLIN, 22 — NOANUTONHLIA HACOC OTONNeHKUS; 23 — pet

HUTENbHLIN KNanaH; 25 —UWPKYNAUMOHHBIN HBCOC OTOMNNEHMA

"Puc. 4. [iByxcTyneH4yaTasi cxema NpuMcoeanHeHns BOAONOAOrpeBaTenen ropsyero BOAOCHabXeHNS 4Ns XUnbixX
N OBLLECTBEHHbIX 30aHWUI U XWMbIX MUKPOPaNOHOB C HE3aBUCHMMbIM NPUCOeanHEHneM cuctem otonneHus B LITT

n T
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Puc. 5. IBYXCTYNEeH4aTas cXema NpHCOEAMHEHWR BoaoOnogorpesareneid ropsyero sogockabxenns 8 UTI c sonocTpyAHbIM
perynvposaHMeM PacxoAa TENNOTH Ha OTONNeHue (NPUMEP YYeTa TeNoTe No soaoMepam)
1 — 25 —cm. puc. 1— 4; 26 — BOAOCTPYWHHbLIV 3neBaTop

"Puc. 5. [IByxcTyneH4yaTas cxema npucoeguHeHus Bogonogorpesartenen ropsyero sogocHabxenusa B UTT ¢
BOAOCTPYMHbIM 311€BaTOPOM U aBTOMaTUYECKUM PerynupoBaHMeM pacxofa TennoTbl Ha OToMneHue (npumep
yyeTa TennoTkl No Bogomepam)"
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Puc. 6. [leyxcTyneH4aran cxema npucoeMHEHNn BOAONOAOTpesaTenei ropayero sogocHabxenunn 8 UTN ¢ 3aBucuMeIM Nnprco
w nodacaAHbiM ABTOMATUYECKMM PETYIMPOBAHMEM PACX0OAE TENNOTH! Ha OTONNEeHWe

| — 25 —cm. puc, 1— 4

"Puc. 6. [IByxcTyneH4yaTas cxemMa npucoeguHeHus Bogonogorpesartenen ropsiiero BogocHabxenusa B UTI ¢
3aBVCMMbIM MPUCOEONHEHNEM CUCTEM OTOMIEHWUS] U ModacagHbIM aBTOMaTUYECKUM PErynMpoBaHMeM pacxoga

TenmnoTbl HAa oTonneHne"
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Puc. 7. OpHocTyneH4aras cxema NPUCOEAWHEHUS BOAONOAOrPEBaTenei ropavero BOAOCHADXEHMS C 3aBMCHMBLIM NpUcoeaw
OTCYTCTBWM PErynsTOPOs PAacXOAa TEnNoT Ha otonnexnne 8 LT v UTN
{—27—cm.puc, 1—4

',.__.._____...._.

"Puc. 7. OpHocTyneH4yaTas cxema npuUCOeauHEHWs BOOOMOAOrpeBaTenien ropsyero BOAOCHabXeHust C
3aBVCMMbIM NPUCOEAMHEHNEM CUCTEM OTOMIEHNS NPY OTCYTCTBUM PENYNATOPOB pacxoda TensoTbl Ha OToMNfeHne
BULUTM n NTIT"
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Puc. 8. [layXCTYNCHYATan CXeMa NPUCOEAMHEHMS BOAONOAOTPEBATENEH rOPAYEero BOAOCHaGXEeHMs C 3aBMCHMMBIM Npucoen
OTCYTCTEMM PEryNnaTOPOB PacXoAa TennoTel Ha otonnewwe s UTM u UTN
1 =21 -cMm. puc. 1—4

"Puc. 8. [ByxcTyneHuyaTas cxemMa npucoeaMHeHus1 BoJonodorpeeBaTenen ropsayero BoAOCHabXeHus ¢
3aBUCUMMbIM NMPUCOEeAMHEHUEM CUCTEM OTOMMEHMS NPU OTCYTCTBUM PErYNATOPOB pacxofa TENMOTbl Ha OTONMeHne

B LTI w ATM"
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Puc. 9. Cxemsl NnpucoeauHEeHNs CUCTEM rOpRYEro soaocHabxexumna n oronnenns 8 MTT npu 3aanucrmom (a) NpUCoeAUHENNN CHCTE
(NYHKTUPOM — € UMPKYASLMOHHLIM HACOCOM) C YYETOM TENAOTH MO TennoMepy v Hezasucumom (6) — ¢ yyerom Tenn
1—26 — cm. puc. 1—=5; 27 — perynarop CMewWeH#A ropaYest Boabl, 28 — TennomMep ABRYXNOTOYHLIAR TReXTONe Hbli; 29 — NpOoCCE

"Puc. 9. Cxembl NpMcoeguHeEHUs cUCTeM ropsiiero BogocHabxeHus n otonnennst B UTI npu 3aBucumom (a)
NpUCoOeaUHEHUN CUCTEMbI OTOMMEHUs Yepe3 aneBaTop (MYHKTUPOM - C LMPKYMSILMOHHBIM HacoCOM) C y4eToM
TENMOoTbl MO TENIOMEPY M He3aBucumom (6) - ¢ yyeTom TennoTbl No Bogomepy"

3.17 Cxewmbl, ykasaHHble Ha puc. 1, 2, 4, moryT npumeHaTbca Takke u B UTI, npu atom nogatowmmn
Tpy6onpoBog CMCTEMbI BEHTUSALMM NOAKIIOYAETCS A0 KranaHa, perynupyroLlero nogady TenfoTbl Ha OTOMMEHME.
3.18 Ha puc. 5 n 6 npuBeaeHbl ABYXCTyNeH4YaTble CXeMbl NPUCOEOVUHEHNS BOAOMOAOrpeBaTenen ropsayero
BogocHabxeHns B UTI ¢ ueHTpanbHbIM aBTOMaTUYECKUM peryrnMpoBaHMEM nogadvy TEennoTbl HA OTOMMeHue C
nocpacagHbiM  aBTOMaTUYECKUM

NOMOLLbHO

BOOOCTPY/HOrO 3neBatopa C perynvpytoLei

urnon u

perynupoBaHveM nofayun TeNMOThl Ha OTonneHue (CM. puc. 6).
ABTOMaTMYECKOE PErynMpoBaHUe nogayun Tennotbl Ha oTonneHne B VT MoxXeT ObiTb MPUMEHEHO Takke
AN OQHOCTYMNEHYaTon cXeMbl NPUCOEAMHEHNST BOAONOAOrpeBaTenen ropayero BogocHabxeHns no puc. 1.
3.19 lNpu npumMeHeHUM OAHOCTYMNEeHYaTOM CXeMbl MO puUC. 7 MepemMbldka C 3aABWXKOW A OTKpbITa B
OTOMUTENBHbIV NEPUOL NPY COOTHOLLEHWM

Q

hmax
— < 0,2
Q

omax

Cc

(Boponogorpesatens paboTaeT No NPeaBKITOYEHHON CXEME), a Nepemblvka C 3aaBukkon b npegycmaTpmBaeTcs
ans paboTkbl B NETHWUIA NEPUOL; NPU COOTHOLLEHMWU

Q



hmax

Q

omax

nepembluka C 3agBuxkon A He TpebyeTcs, u Bogonogorpeeartenb paboTtaeT B Te4eHMe BCero roga no
napannensHON CXxeme.

Mpn npumeHeHUM [BYXCTYNEHYaTon CxeMbl MO puc. 8 AN XWMbIX M OOLWECTBEHHbIX 34aHui C
MaKCUMarnbHbIM TEMNMOBbIM MOTOKOM Ha BeHTUnAumio MeHee 15% MakcMManbHOrO TEennoBOro MnoTtoka Ha
oTonneHue BogonogorpesaTenb 2- CTYNEeHN B OTOMUTENbHLIV Nepuod paboTaeT No nepemblyke C 3aaBuxkkon A
(no NpenBKOYEHHOW CXEME), a NepeMblvka C 3aaBWkkon b npegycmaTtpuBaeTcs ons padboTbl B NETHUI NEpPUOA.
Mpn NPUMEHEHUN 3TON CXEMbI B MPOU3BOACTBEHHbLIX 34aHUAX UMW Ha rpynny OOLEeCTBEHHbIX 34aHUIA C TEMMOBLIM
NMOTOKOM Ha BeHTUNAuMio 6onee 15% TennoBoro NoToka Ha OTOMNMEHUE MepeMblyka C 3aABUXKKON A B CxeMe Ha
puc. 8 He NpedycMaTpmMBaEeTCs, BOAONOAOrpeBaTenb paboTaeT B HAaNM4um BCEro roga no nepemMbivke ¢ 3agBWDKKOM
b no cmellaHHoM cxeme.

3.20 lMNpuBegeHHbIE CXEMbl MPUCOEOUHEHUS MOTPeOMTENen TENNOThLI K TEMOBLIM CETAM HE OXBaTbiBalOT
BCEX BO3MOXHbIX BapuaHToB. MoryT MpUMEHSTBLCS Takke Opyrine cxembl NPUCOEAMHEHNS NOTpebrTenen TennoThl K
TennoBbIM ceTsiM, obecnevmBaroLme MMHMMAarbHbIN pacxos BOAbl B TEMIOBbIX CETAX, 9KOHOMMUIO TEMMOThI 3@ CHET
NMPUMEHEHUS PErynaTtopoB pacxofa TennoTbl W OrpaHnyuTenen MakcumarnbHOro pacxoda CeTeBOW BoApbl,
KOPPEKTUPYIOLLMX HAcOCOB WKW 3MeBaToOpoOB C aBTOMaTUYECKUM PErynmpoBaHMEM, CHWDKaKLWMX Temnepartypy
BOAbl, NOCTYNatoLLEeNn B CUCTEMbI OTOMNINEHUSA, BEHTUNALUN N KOHOMLMOHMPOBAHWS BO34yXa.

3.21 Mpwu TennocHabXeHUn OT KOTEeNbHOW MOLHOCTLIO 35 MBT U MeHee npu TEXHUKO-3KOHOMUYECKOM
060CHOBaHWM [0MycKaeTcs MpUCOeAMHEHUe K TEeMnoBbIM CETAM BOAOMOAOrpeBaTernien CucTem ropsiyero
BOOOCHaGXeHUs1 No ogHOCTyneH4aTon cxeme (CM. puc. 1 1 7) HE3aBMCMMO OT COOTHOLLEHWUSI TEMNMOBbLIX Harpy3oK
CUCTEM ropsidero Bo4oCHabXeHMs 1 OTOMMEHWSI.

3.22 B 3akpbITbIX cucTemax TennocHabXeHus nNpu NPUCOEAMHEHMM K TEMMOBLIM CETSAM CUCTEM FOpsHEro
BOLOOCHAOXEHMS C  UMPKYNSAUMOHHBIM — TpybonpoBogoM (cMm. puc. 1-8) [OOMKHbI npegycmaTpyBaTthbCs
LUVPKYTSILNOHHBIE MU NMOBLICUTENBHO-LMPKYSILMOHHbIE HACOChlI B COOTBETCTBMM ¢ TpeboBaHusmn CHul 2.04.01-
85.

3.23 Tlpu [gBYyXCTyneH4yaTblX CxemMax MpuUCcoeanHeHna BogonodorpesaTesien CUCTEM  TFOpsiYero
BOOOCHAOXEHNA C NPUHYOUTENbHOW LMPKYNsuMen BOAbl LUPKYNSLUMOHHBIM  TpybonpoBoL pekoMeHayeTcs
npucoeauHsaTbL K TpybonpoBody HarpeBaemon BOAbl Mexay Bogonogorpesatensamu | u Il ctyneHen, a npu
napannenbHON Cxeme npucoeaunHeHus - K Tpybonposogy XOMnoaHOW BOAONPOBOAHOM BoAdbl UMM K Tpybonposoay
HarpeBaemMon BoAbl MeXay CEeKLUAMN BooNogorpesartens.

3.24 Tlopsiuee BopocHabXeHMEe B OTKPbITbIX CUCTEMAX TEMNMOCHAOXEHMS OOIMKHO NPUCOEOUHATBCS K
nogatowemy n obpatHomy Tpybonposogam ABYXTPYOHbLIX BOASHBLIX TEMOBbLIX CETEN Yepes perynatop cMelleHns
BOAbl (puc. 9) Ans nogaym B CUCTEMY ropsi4ero BogoCHabXeHUs1 BoAbl 3a4aHHOM TemnepaTypbl.

OT6op BOAbLI ANsi ropsiyero BOAOCHaOXeHMs M3 TpybonpoBOAOB U NPUOOPOB CUCTEM OTOMMEHUS He
JornyckaeTcs.

3.25 B OTKpbITbIX CcUCTEMaxX TennocHabXeHUs UUPKYNSLMOHHLIN TpybonpoBO4 CUCTEMbI TOpPSIYEro
BOLOCHabXeHWs1 peKoMeHAyeTCs NpucoeanHaTb K obpaTtHOMy TpybonpoBody TEMNMOBOW ceTu nocne otbopa Boabl
B CUCTEMY ropsidero BogocHabxeHus (puc. 9, a); npym aTom Ha TpybonpoBoge mMexay Mectom otbopa Boabl U
MECTOM NOAKIMYEHUS UMPKYNSaUunMoHHoro Tpybonposoga AormkHa npegycmatpuBaTtbes gnadparma, paccumtaHHas
Ha raweHue Hamnopa, paBHOro CONPOTUBIEHUIO CUCTEMbI FOPSYEro BOGOCHABXEHUS B LMPKYSALNOHHOM PeXuMe.

3.26 B oTKpbITLIX CUCTEMAX TenrnocHabxeHus npu gasrneHnn B obpaTHOM TpybonpoBOAe TENSOBOW CETH,
HeJoCTaTOYHOM AN nofdayn Bodbl B CUCTEMY ropsivero BogocHabxeHus, Ha TpybonpoBoae ropsven Bofbl nocne
perynsatopa CMeLleHus cnegyet npegycMmatpuBaTbh NOBbICUTENbHO-LIMPKYNALMOHHBIA Hacoc (puc. 9, 6). MNpn atom
yCTaHoBKa Anadparmel, npegycMmoTpeHHon n. 3.25, He TpebyeTcs.

3.27 lopsiuee BopgocHabXeHWEe ONs TEXHOMOMMYECKMX HYXA OOoMycKkaeTcs npegycmatpuBaTtb M3 CUCTEMBI
ropsiyero BOAOCHAOXEHUSA AN XO35IMCTBEHHO-ObITOBLIX HYXA, €Cny napameTpbl BOAbl B CUCTEME XO3ANCTBEHHO-
NMTLEBOrO BOAONPOBOAA YOOBMNETBOPSOT TPEOOBAHMAM TEXHONOMMYECKOro NoTpebuTens, npu ycrnoBuu:

Hanuuus ropsiiert BoAabl NMUTLEBOTO KavyecTBa Af1s TEXHOTOMMYECKMX MPOLIECCOB;

OTCYTCTBMUSI MPOU3BOACTBEHHOrO BOJOMPOBOAA C KA4yeCcTBOM BOAbl, MPUrogHbiM ANS  OAHHOMO
TEXHOMOrMYEeCcKoro npowecca.

3.28 Tlpwn TennocHabXeHnn OT OOHOro TEMSIOBOrO0 MyHKTa MNPOM3BOACTBEHHOrO MM OOGLLECTBEHHOrO
30aHUs, UMEIOLLEro pasfnuyHble CUCTEMbl MOTPEONEeHUs TEnmnoTbl, KaXAyl U3 HUX criegyeT NPUCOeduHATb Mo
camocTodATerNbHbIM TPybonpoBoAam OT pacnpenenurensHoro (nogawouero) u cbopHoro (obpaTHOro) KONNMEeKTOPOB.
[onyckaetca npucoeanHaTb K ogHOMY obuemy TpybonpoBody cucTeMbl TennonotpebneHus, pabortawowume npu
Pa3nuuHbIX pexmnmax, yaaneHHble oT TENnoBoro nyHkra 6onee yem Ha 200 M, ¢ npoBepkon paboTbl STUX CUCTEM
npyv MakcumarnbHbIX 1 MMHUMAanbHbIX pacxodax u napameTpax TennoHOCUTENS.



3.29 O6paTtHbin TpybonpoBOoA4 OT CUCTEM BEHTUNAUMW MPUCOEOMHSIETCS Meper BOAOMoAorpeBaTeriem
ropsiyero BogocHabxeHus | ctyneHu.

Mpn aTom, ecnu NoTepu gaBneHus No ceTeBon BoAae B Bogonogorpesartene | ctyneHun npesbicat 50 klla,
obopyayeTca nepemMbldka BOKPYr BOAONOOOrpeBaTens, Ha KOTOPOM yCTaHaBNMBAOTCA ApoccenbHas anadparma
UNN perynupyrownin  KnanaH, paccyMTaHHble Ha TO, 4YTOObl MOoTepu [AaBreHus B BogonogorpeBarternie He
npeBbillany pac4YeTHOW BENUYUHLI.

3.30 K napoBbIM TennoBbIM CETSIM NOTPEOUTENN TENMNOTLI MOTYT NPUCOEAMHATLCS: MO 3aBUCUMOWN CXEME -
C HenocpeaCTBEHHOW Mogadelt napa B CUCTEMbl TENnonoTpebneHus ¢ WM3MeHeHWeM unu 6e3 M3MeHeHus
napameTpoB Mapa; Mo He3aBMCKMMOW CXEME - Yepe3 NapoOBOASAHbIE MO4OrpPeEBATENMN.

Vcnonb3oBaHne Ons uenen ropsayero BogocHabxeHns napoBbiXx BogoHarpesaTenen 6apboTaxHoro tmna
He gonyckaeTcs.

3.31 lNpn HeobGXoaAMMOCTU U3MEHEHUS MapamMeTpoB Mapa OOJDKHbI NpedycMaTpuMBaTbCA pPeayKUMOHHO-
OXnaguTenbHble, peayKUMOHHbIE N OXNaguTenbHbIE YCTaHOBKN.

PasmelleHne aTMx yCTPOWCTB, a Takke YCTaHOBOK cbopa, oxnaxaeHus n Bo3BpaTta koHaeHcata B LTI
unun B UTI cnepyeT npeaycmaTpmBaTh Ha OCHOBaHMU TEXHUKO-3KOHOMWYECKOro pacyeTa B 3aBUCUMOCTM OT Yncna
notpeburtenen n pacxoga napa co CHMXEHHbIMK NapamMmeTpamu, KonMyecTsa BO3BpaLLaeMoro KoHAeHcaTa, a Takke
pacnonoxeHus NoTpebuTenen napa Ha TEPPUTOPUM NPELNPUSTUS.

3.32 Tpu npoektupoBaHuM cuctem cbopa ¥ Bo3BpaTa KOHAeHcaTa CrefyeT pPYKOBOACTBOBATLCS
TpeboBaHusmu pasa. 3 CHull 2.04.07-86*.

3.33 B TennoBbIX MyHKTax C yCTaHOBKaMu cOopa, oxnaxaeHus M Bo3BpaTa KOHAeHcaTa [OJIKHbI
npegycmaTpmMBaTbCa MEPONPUATUS MO UCMNONb30BaHUIO TEMNSOThLI KOHAEHCATa NyTEM:

OXMNaXOeHUs KOHAEeHcaTa B BOAONOAOrpeBaTENSAX C MCMNONb30BaHNEM HArpeTon BoAbl AN XO3ANCTBEHHO-
ObITOBBIX UM TEXHONMOMMYECKNX NOTpebuTenen ropayen Boapl;

nonyyYyeHnss napa BTOPMYHOIO BCKUMa@HUA B pacluvpuTenbHbiXx 6akax C MWCnonb3oBaHWMEM ero Ans
TEXHOMOrM4Yecknx NnoTpebutenen napa HA3KOro OaBreHMs.

3.34 B TennoBbIX MyHKTax, B KOTOPble BO3MOXHO MOCTYMNfeHWe 3arpsi3HEeHHOro KoHAeHcaTa, OOJIKHa
npegycMmaTpmBaTbCs NPOBEpKa KadecTBa KOHAeHcaTa B kaaoM cOOpHOM Bake M Ha ApeHaxHbIX TpybonpoBoaax.
Cnoco6bl KOHTpOMsi yCTaHaBNMBaloTCsl B 3aBUCMMOCTM OT XapakTepa 3arpsi3HEHUs U CXeMbl BOAONOATOTOBKM Ha
NCTOYHMKE TENNOCcHabXeHUs napom.

3.35 Ha TtpybonpoBogax TemnnoBbIX CeTeW U KOHOEHCAToNpoBoAax MpuM HeobXoOMMOCTM MNOrMoLeHus
N306bITOYHOrO Hanopa AOMKHbI NpeaycMaTpmMBaTLCA PerynsaTopbl 4aBNEHUs UNW ApoccenbHble anadparmel.

4. O6opynoBaHue, TpyGonpoBoAabl, apMmaTypa v Tennosas U3onauus

BomonomorpepaTenn
HacocH

IrabparMel ¥ 3JI€BaTOPH
Baky u I'pa3eBUKU
TpyOonpoBOOsl M apMaTypa
TernyioBasd M30JIALMUA

BoponoporpeBatenu

4.1 B TennoBbIX MyHKTax criegyeT NpUMMEHATb BOOSAHbIE FOPU3OHTarbHbIE CEKLMOHHbIE KOXYXOTPYOHble
Wnu NnacTuHYaTble Bogonogorpesareny nmbo naposble ropM3oHTanbHblie MHOrOX0O40BblE BOAONOAOrpeBaTenm.

B KkayectBe KOXYXOTPYOHbIX CEKLUMOHHbIX BOAONOAOrpeBaTefnien pPeKoMeHAyeTCs MPUMEHHATb BOAO-
BoasHble nogorpesatenu no NOCT 27590, coctosilime M3 CeKuMrA KOXYXOTpYyOHOro Tuna ¢ GrIOKOM OMOpPHbIX
neperopofok Ans rennoHocutenst aasneHvem o 1,6 Mla n temnepatypon go 150°C. B kauecTBe nnacTnHYaThbix
npumeHsanucek Bogonogorpeatenu no FOCT 15518. OgHako OHM He NpeAHasHavanuchb crneumanbHO aAng padoTol
B cuctemax tennocHabxeHusa. OHM rpoMO3dKkM U MeHee 3(PPEKTUBHBLI MO CPABHEHUIO C KOHCTPYKLMSMU TaKuX
dupm, kak Anbda-flasans, CBEl, APV, Letetepm n gp. Ho 3apybexHblie oumpmbl HE pacKpbiBalOT METOAMKM
nogbopa Bogonogorpesartenen, NodTomy B Npui. 8 AaHbl TOMbKO obLiMe XapakTepucTUKU pekoMeHOyeMblX K
NPUMEHEHMUIO B TENMOBbLIX MYHKTaX NracTUHYaTbiX Bogonogorpesarenein nepevncrieHHbIX pupm.

4.2 [Ins cuctem ropsiyero BogocHabXeHust JonyckaeTcs NPMMEHsiTb eMKOCTHble BOAOMoAorpeBaTenu ¢
MCMonNb3oBaHMEM MX B KayecTBe GakoB-akKyMynsaTOpPOB ropsyern Bodbl B CUCTEMAXxX ropsyero BogocHabxeHuns npu
yCrOBWM COOTBETCTBUSA UX BMECTUMOCTM Tpebyemon no pacyeTy BMECTUMOCTM 6aKoB-aKKyMynsTOpPOB.

4.3 [Ona BomoO-BOASAHbIX nofdorpesatenen crnegyet MPWHUMATbL MPOTMBOTOYHYID CXEMYy MOTOKOB
TennoHocuTenen.



[nsa ropu3oHTanbHbIX CEKUMOHHBIX KOXYXOTPYOHbIX BOAOMOAOrpeBaTenen rpewlwlas Boga M3 TEnnoBon
CeTu JOMKHa nocTynaTb: ANs BogonogorpesaTternien cuctem otonneHus - B TpyOku, Ana BogonogorpesaTtenen
CUCTEM ropsiyero BogocHabXeHus - B MeXTpybHOe NpocTpaHCTBO.

[Ona nnactuHyaTtbiXx TennoobMEeHHWKOB HarpeBaemMasi BoAa [OSPKHA NpOXoauTb BOOMb MEPBON U
nocrnegHen nnacTuH.

[ns napoBoAsiHbIX NogorpeBaTenen nap JOSKEH NOCTyNaTb B MEXTPYOHOE NpoCTpaHCTBO.

44 [Ona cuctemM ropsiyero BOLOCHAOXEHMSI TOpPU3OHTANbHble  CEKUMOHHbIE  KOXYXOTPYOHLIe
BOZOMNOAOrpeBaTENN LOIMKHbI MPUMEHATLCA C NaTyHHbIMU TpyOKamMu, a €eMKOCTHble - C JaTyHHbIMW WM CO
CTanbHbIMK 3MeeBMKaMW. [ns NnacTMHYaTbiX TENNOOOMEHHWKOB OOIDKHbI  NMPUMEHATBCA MNAacTUHbl U3
HepxaBetowen ctanu no FOCT 15518.

4.5 PacuyeT noBepxHOCTM HarpeBa BOOO-BOASHbIX NMogorpeBaTtenen Ans CUCTEM OTOMIEHUs MPOBOAMTCS
npu TemnepaTtype BOAbl B TENSIOBON CETWU, COOTBETCTBYIOLLEN pacyHETHOW TeMnepaType HapyXHOro Bosgyxa Ang
NMPOEKTMPOBaHNSI OTOMIIEHNS, a AMs CUCTEM ropsvero BogOCHAOXeHUs - Mpu TemnepaTtype BOAbl B MoAaroliem
TpybonpoBoae TENNOBOW CETU, COOTBETCTBYIOLLEN TOUKe U3noma rpaduka TemnepaTypbl BOAbl UM MUHUMaILHON
TemnepaType BOAbl, €CMn OTCYTCTBYET U3NOM rpadmka Temneparyp.

MeToanka onpegeneHus pacydeTHOM TENOBOW MPOM3BOAUTENBHOCTM BOL4ONOAOrpEBATENEN OTOMNMNEHUS U
ropsidero BoAoOCHabXeHusl, MeToaMKa onpegerneHus napamMeTpoB Afs pacyeTa BogonogorpeBaTenen cuctem
OTOMMEHUS W TOpPSiYEro BOLAOCHAOXEHMSI NPWU  PasfNMYHbIX CXEMax MNPUCOELMHEHMS BoAOMOAOrpeBaTenen
npuesedeHbl B npun. 2-6, a B npun. 7, 8 npuvBeAeHbl TENfoBOW WM FMApaBfMYECKUA pacyeTbl BOOO-BOASHbLIX
nogorpeBaTenei pasnmyHbIX KOHCTPYKLWNA.

4.6 Kaxgbll napoBOAsiHOW MoporpeBaTenb [OIkeH ObiTb 06opydoBaH KOHOEHCATOOTBOAYMKOM WUIN
perynsitopoMm nepenvea A OTBOAA KOHAEHcaTa, LWTyuepaMu C 3anopHOW apMaTypow AMis BbiMycka Bo3dyxa U
cnycka BOAbl U NPeAOXpaHUTENbHbBIM KrlanaHoMm, npegycmaTpyMBaeMbiM B COOTBETCTBMM € TpeboBaHusamun "MNpasun
yCTponcTBa 1M 6e3onacHom aKcnnyaTauum cocyaoB, paboTawwwmx nog AaesneHmeM" 'ocroptexHagsopa. Tennoson
W rmapaBnnyecknin pacyeT NapoBOAsSHbIX NogorpeBartenen npusegeH B npus. 9.

4.7 EMKOCTHble BogonogorpeBaTeny AOMXHbl ObiTb 0BOPYyAOBaHbl MpefoxXpaHuTENbHbIMU KnanaHamu,
yCTaHaBNMBaeMbIMU CO CTOPOHbI HAarpeBaemMon cpefbl, a Takke BO3AYLUHbIMU U CMYCKHbIMU YCTPOMCTBaMW.

4.8 Yncno Boao-BoasHbIX BogoNogorpeBaTenen cnegyeT npMHMMaThb:

Ons cucTem ropsidero BoAocHabxeHus - ABa napannenbHO BKMIOYEHHbIX BOOOMNOAOrPEBATENS B KaXAoMW
CTYNeHu Nogorpesa, paccumTaHHbiX Ha 50% Npon3BOANTENBHOCTU KaXablii;

ONs CUCTEM OTONMNEHUSA 30aHUA U COOPYXXEHWUN, He OONyCKalLWMX NepepbIBOB B nogade TennoThl, - ABa
napannenbHo BKIKOYEHHBLIX BOAOMNOAOrpeBaTens, Kaxabld M3 KOTOPbIX AOMKeH paccumTbiBatbe Ha 100%
NPOU3BOAUTENBHOCTMU.

Mpn makcumanbHOM TEMSIOBOM MOTOKE Ha ropsiiee BogocHabxeHne o 2 MBT vnm npu BO3MOXHOCTU
MOAKITIOYEHNS NepeaBWKHbIX BOOOMOAOrpeBaTerbHbIX YCTAHOBOK AOMNycKaeTcs npegycMatpuBaTb B KaXJow
CTyneHu nogorpeBa oAvH BOAOMNOAOrpeBaTeNlb ropsvero BOOOCHAOXKEHUHA, KpOMe 34aHui, He [OMyCKaroLmX
nepepbiBOB B Nogaye TennoThl Ha ropsyee BogoCHabxeHue.

[1ns NPOMBILLNEHHBIX U CENbCKOXO3ANCTBEHHbBIX NPEANPUSTUI YCTaHOBKA ABYX NapanfefibHO BKITHYEHHbIX
BOAOMOAOrpeBaTenen B KaXX4OW CTYMEHU ropsiyero BOAOCHAOXEHUA Onsi XO3SNCTBEHHO-ObITOBBIX HYXO MOXET
npegycMmatpuBaTbhCs TONbKO AN NPOU3BOACTB, HE AONYCKaloLWuX NepepbiBOB B nogave ropsyen Boabl.

Mpn ycTtaHoOBKe [Ansi CUCTEM OTOMMEHUS, BEHTUMALUMM U ropsayvyero BOAOCHaAbXeHMs NapoBOASAHBIX
BoJonogorpesatene YNCno Ux AOSMKHO NPUHUMATLCS HE MeHee ABYX, BKIYaeMblX napannernbHO, pe3epBHble
BOZOMNOAOrpeBaTenu He NpegycmaTpmBatoTCs.

[Ona TexHONornyeckMx YyCTaHOBOK, He [OMyCKalLWMX MepepbiBOB B Mogadvye TennoTbl, AOMKHbI
npegycmatpuBaTbCsl  pe3epBHble  BogonogorpeBateny. PacyeTHas  NpOM3BOAMTENBHOCTb  PEe3epBHbIX
BogonofdorpeBaTenen AOMmKHa NPUHUMATBCS B COOTBETCTBUM C PEXMMOM pPaboTbl TEXHOMOMMYECKUX YCTAHOBOK
npeanpusTus.

Hacochbl

4.9 lMNpwn BbIGOPE NogkadMBaloOLLMX HACOCOB, YyCTaHABMNMBAEMbIX B COOTBETCTBUM C TpeboBaHusamu n. 3.5,
cnegyeT NpyHUMaTh:

nogady Hacoca - Mo pacyeTHOMY pacxody BoAbl Ha BBoAe B TennoBon nyHKT (npun. 10);

Hamop - B 3aBUCUMMOCTW OT pacyeTHOro AaBfieHuMs B TEMMOBOW ceTu n Tpebylollerocsa AaBneHus B
npucoeguHsaeMbIX cuctemax noTpebneHus TennoThbl.

4.10 Mpwu BbIGOPE CMECUTENbHbBIX HACOCOB AJ1 CUCTEM OTOMMEHNs], yCTaHaBNMBaEeMbIX B COOTBETCTBUN C
TpeboBaHusmu nn. 3.4 n 3.7, B T cnegyeT npuHUMaTh:

a) Npu yCTaHOBKE HacoCa Ha MepeMbldke Mexay nogarlmm M obpaTHbIM TpybonpoBogamMu CUCTEMbI
OTONMEHUs:



Hanop - Ha 2-3 M BGorbLue NoTepb AaBEHUS B CUCTEME OTOMMEHNS;
nogavy Hacoca G, Kr/v - no chopmyne

G=1,1G u, (1)
do
roe G - PpaCUeTHHM MaKCMMAaJIbHEI pPacxol BOXE Ha OTOIJIEHME U3 TEelJIOBOMU
do ceTu KI'/4, omnpenmejyigercs o dbopmyse
Q
omax
G = 3,6 ’ (2)
do (ray - Tay )c
1 2
roe Q - MAaKCHMMAJIbHEM TEIJIOBOM [IOTOK Ha OTOoIlJieHue, BT;
omax
C - yHelbHasd TeIJIOEMKOCTb BomIel, kIx/ (xr x °C);
u - KO2bOMUMEHT cMelleHMs, onpeneideMsl o dopmyre
Tay - Tay
1 ol
u = ’ (3)
Tay - Tay
ol 2
roe Tay - TeMmIepaTypa BOIE B IojamleM TpyOONpoBOoIe TEIJIOBOM CeTu IIpK
1 PacUeTHOM TeMIepaType HapyXHOI'O BO3IOyXa MOJAd NPOeKTUPOBAHUA
oromyienus t o, °C;
Tay - Toxe, B HOoJapueM TPyBONpoBOIE CUCTEMH OTOmIeHus, -C;
ol
Tay - TO Xe, B OOpaTHOM TPyBONPOBOOE OT CUCTEeMsl OTomjeHus, °C;

6) Npu ycTaHOBKE Hacoca Ha nogatoLllemM munm obpaTtHom TpybonpoBoae CUCTEMbI OTOMSEHNS:
Hanop - B 3aBMCMMOCTM OT JaBfieHMs1 B TEMMOBOWN ceTu 1 TpPebyoLLEerocs AaBneHns B CUCTEME OTOMMEHUS

C 3anacom B 2-3 m;
nogadvy Hacoca G, kr/y, - no choopmyne

G=1,1G6 (1L +u. (4)
do

4.11 CmecuTenbHble HACcOCbl ANl CUCTEM BEHTUNAUUKM, yCTaHaBNMBaeMble B COOTBETCTBMM C M. 3.8,
cnegyeT npuHuMmatb no n. 4.10, noactaensas B dopmynax (1) un (4) smecto G_do pacyeTHbI pacxod BOAbI Ha
BeHTUNsaumio G_vmax, onpegensemblii no gopmyrne

Q
vmax
G = 3,6 r (D)
vmax B B
c(ray - Tay )
1 2
roe Q - MaKCMMAaJIbHBI TEIJIOBOM INOTOK Ha BEHTUNIALMO, BT;
vmax
B
Tay - TeMIepaTypa BOIH B IHojawpumeM TpyOolpoBole, NOCTylawlen B
1 KaJIOpMQepr, MNpM pPacyeTHOM TeMIepaType HapyXHoro Bo3gyxa t o,
B °C;
Tay - To %e, B oBpaTHOM TpybOONpoBOIe MNocje Kajlopubepos, °C.



KoadbduumneHT cmelleHus criegyet onpenenatb no dopmyne (3), npyHMMasi BMecto Ttay_ol1 u tay 2
Tpebyemble TemnepaTtypbl Bodbl B TpybonpoBogax A0 W nocrne kanopudepoB CUCTEMbl BEHTUNALMM MpW
pacyeTHOM TemnepaType Hapy>XHOro Bo3gyxa.

4.12 Mpwn BbIGOPE LUMPKYMASALMOHHBIX HACOCOB A1 CUCTEM OTOMMEHUSA U BEHTUNAUUK, YCTaHaBMMBAEMbIX B
cooTBeTCTBMMU C TpeboBaHuamu . 3.10, cneayeT NpMHUMaTh:

nogavy Hacoca - No pac4eTHbIM pacxofam BoAbl B CUCTEME OTOMNSEHUSA N BEHTURALUKN, onpeaeneHHbIM no
opmynam npwun. 3;

Hanop - npu ycTaHoBke HacocoB B WTI1 - no cymme noTepb AaBreHus B BoonogorpesaTensx u B
cucTeMax OTOMSIEHMS M BEHTUNSAUMM, a Npu ycTaHoBKe HacocoB B LTI gononHWTenbHO criegyeT yuuTbiBaTb
noTepw AaBneHus B TennoBbix ceTax oT LTI go Hanbonee yaaneHHbix UTT.

4.13 lNpwn BbIGOpPE KOPPEKTUPYHOLLMX HACOCOB, YCTaHABMNMBAEMbIX B COOTBETCTBUM C TpeboBaHuamu . 3.9,
crnegyeT nNpyHUMaTh:

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

Hanop - MO MWHMMAanbHO HeoOGXOAMMOMY pacrnonaraeMoMy Hanopy B MeCTe MPUCOEeAMHEHUS OaHHbIX
HaCOCOB, BKIIloYasa ConpoTuBeHne TpybonpoBoga u perynupyrowmnx YCTPOUCTB NePEMbIYKU.

4.14 Tpw BbIOOPE MOAMUTOYHLIX HACOCOB, YCTaHABMMBAEMbLIX B COOTBETCTBUM C TpeboBaHusimu n. 3.13,
cnenyetT NpyHUMATh:

nogady Hacoca - B pasmepe 20% obObema BoAbl, Haxoasiencss B TpybonpoBogax TEMNOBOW CeTU U
CUCTEM OTOMNIIEHNS!, MOAKIKOYEHHBIX K BOOOMOL4OrpPEBATENIO;

Hanop - W3 yCroBWsi MOAAEPXaHWUS CTaTUYECKOro OAaBfEHUSI B CUCTEMAX OTOMSIEHUS M BEHTUNSAUMM C
NpOBEpPKOW paboTbl CUCTEM B OTOMUTENBHBIN NEPUoS NCXoas U3 Nbe30MEeTPUYECKNX rpadmKoB.

4.15 Yncno HacocoB, ykasaHHbIX B nn. 4.9-4.14, cnefyeTt npuHMMaTh He MeHee ABYX, OOMH U3 KOTOPbIX
ABMNSIETCA PE3EpPBHbIM.

B WUTIM npu ucnonb3oBaHum 6ecyHOaAMEHTHBIX LMPKYNSAUMOHHBIX HACOCOB MOCNeaHue AonyckaeTcs
yCTaHaBnmBaTb 6e3 pe3epBa (BTOPON HACOC XpPaHUTCS Ha cKnage).

Mpn ycTaHOBKE KOPPEKTUPYIOLLMX CMECUTESNbHBIX HACOCOB Ha MepeMblyke LOMyCKaeTcs NpuHMMaTth OBa
Hacoca, no 50% Tpebyemon nogaum kaxabin, 6e3 pesepsa.

4.16 lNMpun nogbope NoAKaYMBAKOLLNX, CMECUTESNBHBIX N LUPKYISILMOHHBIX HACOCOB pacyeTHasi nogada ux
porxkHa 6biTe B npegenax 0,7-1,1 nogayn npu makcumansHom KO ans gaHHoro tvna Hacocos. [Npu 6onbLimx
hakTUyeckux pacxogax BOAbl PpeKOMEHAYeTCHA YBenuuuBaTb rMapaBriMyeckoe COMpPOTUBMEHNE CUCTEMbI 3a CYET
YCTaHOBKW OPOCCENbHbIX AnadparM Ui NnpuMEHSTb HAaCOC C perynmpyembiM 311ekTponpuBoLoM.

Owadparmbl n anesatopbl

4.17 [OuameTp OTBEPCTUA [poccenbHbiX Avadparm d, MM, yCTaHaBnuBaeMbiXx B COOTBETCTBUU C
TpebosaHunsamm nn. 3.26, 3.29 n 3.35, cneayeT onpenensaTtb No gopmyne

2
G
d = 10 xopeHr 4 creneHm (— ), (6)
HesnbTa H
roe G - pacueTHHM pPacxod BOIH B Tpybonposome, T/u;
IOenbTa H - Hamop, TracCUMEM OPOCCENbHOM InuadparMoy, M.

MuHUManbHbI AMamMeTp OTBEPCTUS ApOCcCenbHOM AgnadparmMbl AOMKEH NPUHUMATLCS PaBHbIM 3 MM.

Mpn HeobxoammocTu crnegyeT yCTaHaBnMBaTb MocrnedoBaTenbHO ABe AuadparMbl COOTBETCTBEHHO C
onbwMMKN gnameTpamm OTBEPCTUI; MPU STOM paccTosiHUE Mexay anadparmamm JOMKHO NPUHUMATLCS HE MeHee
10 D_y Tpy6onpoBoaa (D_y - ycnoBHbIi gMameTp Tpybonposoaa, Mm).

4.18 dnameTp ropnioBuHbl anesartopa d_r, MM, criegyeT onpeaensTtb no dopmyne

2 2
G (1 + u)
do (7)
d = 8,5 kxopeHb 4 creneHu ( ),
T H
o

roe G - pacueTHBEMM pPacxon BOOEl Ha OTOIJIEHME U3 TelJioBoM ceTu, T/u,



do onpemesseMes 1o dopwmyise (2) ;

u - KO20dMUMEHT CMelleHMs, olnpenelydeMel o dopwmyise (3);
H - I[IOTepM Hallopa B CUCTEMe OTOIJIeHMS I[IOCJIe 32JieBaTopa IIPpM PpacCUdeTHOM
e} pacxome BOIEl, M.

Mpn BbIGOPEe onesaTopa cregyeT MpPUMHUMATbL CTaHAAPTHBIM aneBaTop € GnmXkanwyM MeHbLUUM
ANaMeTpoM roprioBUHbI.

4.19 MuHumanbHO HeobxoauMmbld Hanop H, M, nepen aneBaTopoM AN NPeofoNieHUs rMapaBfNYecKoro
COMPOTMBIMEHNST 3neBaTopa W MPUCOEOMHEHHOW K HeMy cucTembl oTonneHus (6e3 ydeTa rmgpaBrnmMyeckoro
conpoTuBneHnst Tpybonposoaos, obopyaoBaHus, NpnboOpoB M apmaTtypbl 4O MecTa NpUcoedvHeEHUs anesBaTopa)
AonyckaeTcst onpeaensTb No npubnukeHHon dopmyne

2

H=1,48 (1 + u) . (8)
@)

4.20 AnameTp conna anesatopa d_c , MM, crieflyeT onpefenaTs no dopmyne

2
G
do
d = 9,6 xopeHb 4 creneHm (——). (9)
c H
1
roe H - Hamnop mnepen 3JeBaTOPOM, onpenesyigeMsll IO [Ibe30MEeTPUUECKOMY

1 rpabuky, M.

OnameTp conna criegyeT onpedensiTb C TOYHOCTbIO [0 AECATbIX AOMNEN MUIIUMETPa C OKPYINEHNEM B
MEHbLUYIO CTOPOHY W MNpuHUMaTb He MeHee 3 MMm. Ecnu Hanop H_1, npeBbiwaet Hanop H, onpegeneHHbIi no
cdopmyrne (8), B oBa pasa u 6onee, a Takke B cnyyae Korga gvMamMeTp comnna, onpedenenHbii no dopmyrne (9),
nonyyaetcsd MeHee 3 MM, M30bITOK Hamopa criegyet racuTb PerynvpylowmMm KrnanaHoM Wnv OpOocCenbHOWm
anadparmon, yctaHaBnmBaeMbIiMn nepeq anesatopoMm. [lnameTp oTBepcTMsa Anadparmbl OIDKEH onpeaensiTbCs
no dopmyne (6).

4.21 lepen aneBaTopoM Ha nopatouiem TpybonpoBoae peKkoMeHOyeTcs npegycMaTtpuBaTtb MPsSiMYHO
BCTaBky AnunHoun 0,25 M Ha dhnaHuax.

[OunameTp BCTaBku criegyeT NpUHUMaTh paBHbIM AnameTpy Tpybonposoaa.

Baku U rpAaseBukKun

4.22 Bakun-akkyMynaTopbl 151 CACTEM ropsiiero BogocHabxeHus y notpebutenen crnegyeTt NpoeKkTMpoBaTh
B cooTtBeTcTBUM co CHuIT 2.04.01-85.

Bakn-akkymynaTopbl, ycTaHaBnuBaemble B LTI >XunblX paiioHOB, [OMKHbI pPacCYUTbIBATbLCA Ha
BblpaBHMBaHWE CYTOYHOrO rpadmka pacxoda BoAbl 3a CyTKM Haubonbliero BogonotpebneHus. [lMpu aTom
BMECTMMOCTb  0aKOB-akKyMynsiTOpOB  pPEKOMeHOyeTCcs  MpUHMMaTtb  MCXOAss U3 YCroBMKA  pacyeTa
Npon3BOAMTENBHOCTM BoAOMNOAOrpeBaTenen no cpegHeMy NOTOKY TEMMOThI HA ropsiyee BOAOCHabXeHMWe.

BmecTumocTe ©aKkoB-akKyMymnsTOpOB, YCTAHABIMBAEMbIX Ha MPOMBILLMEHHBIX U CENbCKOXO3ANCTBEHHbLIX
npeanpusaTusX, OIMKHa NPUHMMAaTBLCS B COOTBETCTBUM ¢ TpeboBaHmamu CHull 2.04.01-85.

Bbakn-akkymynsTtopbl, paboTtatowme nog AasneHvem Bbiwe 0,07 MMa, [OmkHbl COOTBETCTBOBATb
TpeboBaHusim "lNpaBun ycTponcTBa M ©e3onacHoOW 3SKchnnyaTauum cocydoB, paboTalowux nog AaereHvem"
"ocroptexHaasopa.

4.23 B 3akpbiTbix cuctemax cbopa, oxnaxgeHus n BO3BpaTa KOHAeHCaTa OOMKHbl NpuHUMaTbecs 6aku,
KOHCTPYKLUMSI KOTOPbIX paccyuTaHa Ha pabouyee pasnexue ot 0,015 go 0,3 MlMa, a B OTKPbITLIX CMCTEMAX - Ha
aTMocdepHoe gasneHve (nog Hanve).

4.24 Pabo4yo BMECTUMOCTb M YMCO COOpHLIX BakoB KOHAEHcaTa cnegyeT NpyHMMaTb B COOTBETCTBUU C
TpeboBaHusmu pa3g. 3 CHull 2.04.07-86*.

4.25 KoHaeHcaTHble 6aky A0MKHbI ObiTb LIMNNMHOPUYECKON OPMBbI.

MpumeHeHne npsMoyronbHblx 6akoB gonyckaeTcs TONMbKO [Afi OTCTOSA KOHAEeHcata npu  yCnoBuu
HEBO3MOXXHOCTU NOSABMEHUs B 6ake N30bITOYHOIro AABMEHUS.

4,26 [Huwa KkoHOEHcaTHbIX ©0akoB, Kak NpaBWio, [OOJMDKHbI MNPUHMMATbLCS cdepruyeckon opMbl.
HonyckaeTcss NpUMEHeHNe OHWL, SNAUNTUYECKOW U KOHMYECKON OPM, MpU 9TOM HEOTOOPTOBAHHbLIE KOHUYECKME
OHVLA OOMKHbI UMETb OOLMIA LieHTparnbHbIN yron He Gonee 45°,



4.27 B koHOeHCcaTHbIX 6akax OOImKeH NpeaycMaTpmBaThCs NOK AMaMeTpoM B CBETY He meHee 0,6 M.

4,28 KoHpeHcaTHble ©akum OOMmKHbl OblTb 0OOPYAOBaHbI MOCTOAHHLIMW JIECTHULAMMU CHapyXu, a Mnpu
BbicoTe Baka 6onee 1,5 M - Takke 1 BHyTpu Gaka.

4.29 KoHgeHcaTHble Gaku OormkHbl ObiTb 06OpyAoOBaHbl: ykasaTensiMu YpPOBHS, NpefoXpaHUTerbHbIMU
YCTPOMCTBaMM OT MOBbLILEHHOIO AaBMEHMs U, NpU HEeobBXoOUMOCTH, WTyLepamMn C KpaHamu U XonoaurbHUKamm
ans otbopa npo6

B kayecTtBe npegoxpaHUTENbHbLIX YCTPOMCTB B Oakax [OOMKHbI, Kak MpaBurio, MNPUMEHATLCA
npefoxpaHnTenbHbIE KnanaHbl; rMapo3aTBopbl PEKOMeEHAYETCS NMPUMEHSATbL Npu pabodem faeneHun B Hake He
6onee 15 klMa.

[na 6akoB, paboTatowmx nog Hanue, NPeAOXPaHUTENbHbIE YCTPOWCTBA HE NMpeayCcMaTpuBaloTCs; 3T baku
OOMKHbI ObITb ODOpPyAOBaHbl LITYLEPOM Ans coobuleHms ¢ atmocdeponi 6e3 yCTaHOBKM Ha HEM 3aropHOMN
apmarTypbl; YCIOBHbIE MPOXOAbl 3TUX LWTYLIEPOB criedyeT NpMHumaTth no 1abn. 1.

4.30 NopgBoa koHAeHcaTa B 6akn AOMmMKeH NpegyCcMaTpUBaTbLCS HUXKE HUXKHErO YPOBHS KOHAEHcaTa.

4.31 Pa3HOCTb OTMETOK MEXAY HWXKHMM YPOBHEM KOHAEHcaTa B Gake M OCbH0 HACOCOB ANA MepeKaydku
KoHOoeHcaTa M3 0Gaka [gormkHa ObiTb JocTtaTtoyHor, 4Tobbl obecnedMBanocb HEBCKMMAHWE KOHAeHcaTa BO
BCacblBaoLwem naTpybke Hacoca, HO He MmeHee 0,5 M.

4.32 HapyxHasi n BHYTPEHHsI1 MOBEPXHOCTU KOHAEHCATHLIX GaKkoB [OIMKHbI UMETb aHTUKOPPO3UNOHHOE
MoKpbITUE.

4.33 NMpu ycTaHOBKe paclumputenbHbix 6akoB nx oovem V_6, M3, cnegyeT onpenensatsb no opmyne

v = 0,5 vxGk, (10)
6
rome vo-— yﬂeJ‘[beIﬁ[ obbeM IIapa B 3aBUCHMOCTNM OT IaBJIEHVA B 6aKe, M3/KI‘,’
X — MaCCOBOe IlapocoepXaHMre KOHIeHCaTa B LOOJIAX €eIUMHNMIE, ornpernejideMoe
no dopmyse
1 - 1
1 2
X =" (11)
r
2
i ’ i — YyIOeJIbHOe TerJiocogepxaHme KOHIeHCaTa COOTBETCTBEHHO Inpn
1 2 OaBJIEHVNM Ilapa Ilepell KOHIEHCATOOTBOIOUMKOM M B paCllMPpUMTEJIEHOM
fake (PHTANLNMA BOIHE HAa JIMHUM HACHIEHMA), KIX/KD;
r - yIeJyibHada CKpeITasa TeIljloTa [apoobpas30BaHMA I[IpPpM OaBJIEHUM B
2 pacumpuTesibHOM Oake, KIXK/KI;
G - pacueTHHM pacxod KOHIeHcaTa, T/4;
k - KO5QOMUMEHT, YyUMTHIBAKUMM HaJlMuMe MNPOJIETHOTO Iapa, KOTOPEHIL
oonyckaeTcsa NpMHMMaTb paBHemM 1,02 - 1,05.

Ta6nuua 1
| | | | | | | | | | | |
— 1
| BmecTumocTs | 1 | 2; 3] 5 | 10 |15; 20| 25 |40; 50| 60 | 75 |100;
125|150; 200]|

KOHIIEHCATHHX | | | | | | | | | | |

daxom, M3 | [ R I o |

| | | | | | | | | | |

| | | | | | | | | | |

| vemoenent mmamerp| 50 | 70 | 80 | 100 | 125 | 150 | 200 | 250 | 300 | 350 |
400 |

WTynepa, MM I | | | | | | | | | |

| | | | | | | | | | |

- 1



4.34 PacwwupuTenbHble ©aku [OMmKHbl ObiTb UMAMHAPUMYECKON opmbl; aAnd 6GakoB C BHYTPEHHUM
AvameTtpom koprnyca Ao 500 MM AOMKHbBI MPUHUMATLCS NNOCKUE MPUBAPHBLIE NV INNUNTUYECKNE AHULLA, a Npu
AnameTpe 6onee 500 MM - annMNTUYECKME.

4.35 PacwuputensHble 6akn gomkHbl 6biTb 060pyaoBaHblI NPeAOXPaHNTENbHBIMU KnanaHamMu.

4.36 NpAseBUKM B TENNOBLIX MYHKTax cnegyet npegycMmaTpusaThb:

Ha nopgatoliem TpybonpoBoae npu BBOAE B TEMSOBOW MYHKT HENOCPEACTBEHHO MOCMe MepBOW 3anopHOWN
apmaTypbl;

Ha obpaTHom TpybonpoBode nepen perynupylowmMMu YCTpPOMCTBaMK, Hacocamu, npubopamu yyeta
pacxofa BoAbl 1 TEMMOBbIX MOTOKOB - He Bonee ogHoro.

4.37 lNepen mMexaHWYeCKMMM BOAOCYHETHMKAMM M NNacTMHYaTbiMM BOAONOAOrpeBaTensiMm no xoay BoAbl
crnefyeT ycTaHaBnMBaTb ceTyaTtble heppomarHuTHble hunbTpbl.

TpybonpoBoabl U apmaTtypa

4.38 TpybonpoBogbl B npegenax TeMnoBbIX MyHKTOB AOIMKHbI MpedycMaTpuBaTbCs M3 CTanbHbIX Tpyb B
cooTBeTCcTBMM C TpeboBaHuamn CHul 2.04.07-86* nCHwull 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHseTcsa pencreue "lpaBun ycTponcTtBa M GesonacHowm
akcnnyaTauum TpybonpoBogoB napa M ropayven Boabl" [ocropTexHags3opa, AOMMKHbI YAOBMETBOPATb TaKkKe
TpeboBaHusim aTux Mpasun.

Cwm. [lpasuna ycmpolcmea u 6e3onacHol akcriyamayuu mpyborposodog napa U eopsyeli 800kl
ymeepxdeHHble nocmaHosrieHueMm ['oczcopmexHadzopa P® om 11 utoHs 2003 e. N 90

TpyObl, pekoMeHayemble ANs NPUMMEHEHUS, NpuBeaeHbl B npun. 11.

Kpome Toro, ans ceTten ropsyero BOAOCHAGXEHUA B 3aKPbITbIX CUCTEMax TennocHabkeHwsa cregyet
NPUMEHATb ouMHKOBaHHble TpyObl no NOCT 3262, TY 14-3-482, TY 14-3-1428 n gpyrve ¢ TOMNWMHON LMHKOBOIO
NnokpbITUS He MeHee 30 MKM MNM 3ManupoOBaHHble, a TaKkKe HemeTannuMyeckue TpyObl, yAOBNeTBOpsoLnNe
CaHuUTapHbIM TpeboBaHUAM.

[Ona ceTen ropsiyero BOAOCHAGXEHWUS OTKPLITbIX CUCTEM TennocHabxeHus [OonyckaeTcs NpPUMEHSATb
HEOLMHKOBaHHbIE TPYObI.

4.39 PacnonoxeHue n KpenneHve TpybonpoBOAOB BHYTPU TEMMOBOIO MyHKTa HE LOIMKHbI MPENsiTCTBOBATb
cB0OOAHOMY NEepeMELLEHMIO SKCMNyaTaLMOHHOIO NepcoHana u NogbLeMHO-TPAHCMOPTHBLIX YCTPOWCTB.

4.40 Ons TpybonpoBOAOB YCMOBHbIM AMaMeTpoM 25 MM u 6onee B TEMSOBbLIX MYyHKTaxX pekoMeHOyeTcsl
NpMMeHATb m3genus M getanu  TpybonpoBogoB, OMOpbl M MoABeckM TpybonmpoBOgoB, a Takke OGaku
paclwmpuTenbHble U KOHAEHCaTHble Mo pabouyum 4yepTexam, paspaboTaHHbIM OHEProMOHTAXKMNPOEKTOM AN
TENMOBbIX CETEN C NapaMeTpaMy TENNOHOCUTENS:

P <= 2,5 Mlla, t <= 200°C - gns BOXH;
Yy
P <= 4,0 Mla, t <= 425°C - nons napa.
Yy

lMepeyeHb BbIMYCKOB TWUMOBOW AOKYMEHTAUMW Ha KOHCTPYKUMW, M3OENUsA U y3nbl 30aHUA U COOPYXKEHUN
cepun 45.903-13 "Msgenusa n getanun TpybonpoBodos TenmnoBbix ceTen. Paboune yeptexun" npuseaeH B npun. 12.

441 [ns komneHcauuu TennoBbiX YANMHEHWN TpybOMpOBOAOB B TEMMOBbIX MyHKTaxX peKoMeHayeTcs
ncnonb3oBaTth Yribl NOBOPOTOB TPYOONPOBOAOB (CamMOKOMMNEHcaLmMs). YCTaHOBKy Ha TpybonpoBoaax [M1-06pasHbix,
NNH30BBIX, CUMbMOHHbLIX, CarnbHMKOBbIX KOMMEHCATOPOB creayeT npegycMaTpmBaTb MPU  HEBO3MOXHOCTU
KOMMeHcaunm TennoBbIX YANMHEHUIA 3a CHET CaMOKOMMeHcaunm.

4.42 3anopHas apmaTypa npegycMmaTpuBaeTcs:

Ha Bcex nogawowmx 1 obpaTHbix TpybonpoBoAax TennoBbiX CeTel Ha BBOAE W BblBOAE WX U3 TEMMOBbIX
MYHKTOB:

Ha BCacblBatoLLEM M HarHeTaTenbHOM NaTpybkax KaXgoro Hacoca;

Ha NOABOAALLMX M OTBOAALLMX TPyBonpoBoAax kaxgoro Bogonogorpesarens.

B ocTtanbHbix criyyasx HeobxoAMMOCTb YCTaHOBKM 3armopHOW apmatypbl onpegensietca npoektoM. [pu
3TOM 4MCRO 3anopHoM apmaTtypbl Ha TpybonpoBogax A[OMKHO ObiTe  MUHMMAaNbHO  HEOBXOAUMBIM,
obecneunBarWwM HagexHyto U 0esaBapuiHyto paboTy. YcTaHOBKa AOyOnupytoller 3anopHon apmatypbl
AonyckaeTcs npu 060CHOBaHUW.

4.43 Ha BBoge Tennosbix ceten B LTI gomkHa nNpuMEHATbCS CTanbHad 3anopHasd apmartypa, a Ha
BbiBOAe U3 LITI gonyckaeTca npegycMmaTpmsBaTb apMaTtypy M3 KOBKOIO UMW BbICOKOMPOYHOTO YyryHa.



3anopHyto apmatypy Ha Beoge B VTl ¢ cymmapHOW TEMNOBOW Harpy3KOW Ha OTOMMEHME U BEHTUNALMIO
0,2 MBT n 6onee pekoMeHAYeTCS NPUMEHATb CTanbHYH.

B npepenax TennoBbiX NyHKTOB AONyCKaeTCs npedycMaTpusaTb apMaTypy M3 KOBKOTO, BbICOKOMPOYHOIO U
ceporo 4yryHa B cootBeTcTBuu ¢ "lNpaBunamu yctponctea n 6esonacHon akcnnyatauum TpybonpoBoaoB napa u
ropsiden sogbl" locroptexHaasopa (npun. 13).

Ha cnyckHbIX, MpoOyBOYHBIX U ApPEHaXHbIX YCTPOMCTBaxX MNPUMEHATb apmaTypy W3 Ceporo 4vyryHa He
JonyckaeTcs.

Mpn ycTaHoBKe 4YyryHHOW apmatypbl B TEMNMOBbLIX MyHKTaX AOIDKHA NpegycmatpuBaTthbCcs 3awmta ee oT
HanpshkeHun narmba. B TennoBbIX NyHKTaX 4ONYCKAETCA Takke MpUMEHeHNe apMaTypbl M3 NnaTtyHu u GpOH3bI.

4.44 TpuHUMaTb 3anopHY0 apMaTypy B KayecTBe perynupyoLlen He onyckaeTcs.

445 He ponyckaeTca pasMelleHWe apmaTtypbl, APEHaXHbIX YCTPOWCTB, riaHUeBbIX UM pe3bboBbIX
COeQVHEeHMn B MecTax Mpoknagku TpybompoBOAOB Had [OBEPHbIMM M OKOHHbIMW MpOemMamu, a Takke Hag
BOpPOTaMMu.

4.46 B nopsemHbix otgenbHo crtoswmx LTI gomkHa npegycmatpuBaTbCs Ha BBoAe TpybOMpOBOAOB
TennoBoW CeTn 3anopHas apMaTtypa C aneKTponpmMBogOM HE3aBMCMMO OT AnameTpa Tpybonposoaa.

4.47 TpepoxpaHuTernbHble YCTPOWCTBA OOSMKHbI OblTb paccyMTaHbl U OTPErynumpoBaHbl Tak, 4YTOObI
AaBreHue B 3alUULLEHHOM 3rieMeHTe He npeBbiano pacyeTHoe 6onee Yyem Ha 10%, a Npu pacyeTHOM AaBrneHuu
0o 0,5 MIMa - He 6onee yem Ha 0,05 Mlla. PacyeT nponyckHOM CNOCOBGHOCTU NPeAOXpPaHUTENbHBLIX YCTPOMCTB
JorkeH npoussoauTbea cornacHo FOCT 24570.

4.48 OTbop TennoHocuTens oT natpydka, Ha KOTOPOM YCTaHOBMEHO NPeAOXpaHUTENbHOE YCTPOWCTBO, He
Jornyckaetcd. YCTaHOBKA 3anopHOW apMaTypbl HEMNOCPEACTBEHHO Y MNpPefoXpPaHUTENbHbIX YCTPOWCTB He
JornycKaeTcs.

MpenooxpaHuTenbHble KnanaHbl OOSPKHbI  MMETb  OoTBoAswme TpybonpoBoabl, MpefoxpaHsoLwme
obcnyXuBawLMA nepcoHan OT OXOroB npu cpabaTtbiBaHWM KranaHoB. JTu TpybonpoBoAdbl AOSMKHbI ObiTh
3awWyeHbl OT 3aMep3aHus U 0bOopyaoBaHbl OpeHaxamMu Afs CrvBa CKannuBaloLerocss B HUX KOHAEeHcata.
YcTaHOBKa 3anopHbIX OPraHoB Ha HUX He JoMycKaeTcs.

4.49 [Ina NpOMbIBKM U OMOPOXHEHUSA cUCTEM NOTpebneHnss TennoTel Ha X obpaTHbIX TpybonpoBodax A0
3anopHon apmatypbl (MO Xo4y TENNOHOCUTENS) NpegycMaTpmMBaeTCcs yCTaHoBKa LWTyLepa ¢ 3anopHon apmaTypon.
OnameTp wTtyuepa cnegyeTt onpefensdts pacyeToMm B 3aBUCMMOCTU OT BMECTUMOCTU U HEOBXOAMMOro BpeMeHM
ONOPOXXHEHUS CUCTEM.

4.50 Ha TpyGonpoBoaax crieqyeT npegycMaTpuBaTb YCTPONCTBO LUTYLIEPOB C 3aropHOM apMaTypo:

B BbICLUMX TOYKax Bcex TpybonpoBOOOB - YCMOBHLIM uamMeTpoM He MeHee 15 MM ansi Bbinycka Bo3ayxa
(BO3AYLLUHUKK);

B HM3LWNX TOYKax TPyOonpoBOOOB BOAbI M KOHOEHCATA, a TakkKe Ha KOMneKTopax - YCNOBHbIM UaMeTpoMm
He MeHee 25 MM Ansi cnycka Bogbl (CMYCKHUKN).

4.51 B TennoBbIx NyHKTax He JOMyCckaeTcsl mpegycMaTpuBaTh MyCKOBbIE MEPEMbIYKA MeXAy MOoAAoLWMM U
obpaTHbIM TpybGonpoBoAamMu TEMMOBbLIX CETEN.

4.52 lMNpegycmaTpmBaTh 06BOAHbIE TPYOOMNPOBOAbLI AN HACOCOB (KPOME MOAKaYMBalOLLIMX), 3reBaTopoB,
perynvpylowmx KrnanaHoB, Trps3eBUMKOB W MNpubOpPOB Anis yyeTa TenmnoBblX MOTOKOB W pacxoga BOAbl He
AonyckaeTcs.

4.53 Ha naponpoBoae [OMMKHbI MNpegycMaTpuBaTbCcd MNyckoBble (MpsMblE) U MNOCTOSIHHbIE (Yepes
KOHAEHCATOOTBOAYMK) APEHAXN B COOTBETCTBMM € TpebosaHnsamu pa3g. 9 CHull 2.04.07-86*.

MyckoBble OpeHaxn JOIMKHbI YCTaHABNUBATLCS:

nepep 3anopHor apmaTypol Ha BBOAE NapornpoBoAa B TEMNIOBON MYHKT;

Ha pacnpeaenuTenbHOM KOMMEKTOpE;

nocrne 3anopHOW apMaTypbl Ha OTBETBIIEHWSIX MapONPOBOAOB MPW YKIOHE OTBETBIIEHWS B CTOPOHY
3anopHon apmMaTypsbl (B HWXKHMX TOYKax NaponpoBOAa).

MocTosiHHbIE ApEeHaXn OOIMKHbI YCTaHaBNMBAaTLCS B HUXKHMX TOYKax MaponpoBoAa.

4.54 Tpwn npoekTnpoBaHumM cuctem cbopa KoHaeHcata He0BX0ANMO yYnUTbIBaTb BO3MOXHOCTb NonagaHus
B 3TW CMCTEMbI NPONETHOro napa B konu4yectse 2 - 5% o6bema Bo3BpaLlaemMoro KoHaeHcara.

4.55 YcTponcTBa Ans oTBoAa KOHAEHcATa U3 NapoBOAsiHbIX BogonogorpeBaTtenen (KOHAEHCaTOOTBOAUMKM
unu perynsatopbl nepenvea - no n. 4.6) M naponpoBoAoB (KOHAEHCATOOTBOAYMKM - MO M. 4.53) AOMXHbI
pasMeLlaTbCa HUXe Tovek oTbopa KoHAeHCaTa M COeOQUHATHCS C HUMU BEPTUKaNbHLIMW WU FOPU3OHTaNbHbIMU
TpybonpoBogamu ¢ ykroHom He meHee 0,1 B CTOPOHY YCTpoWcTBa AN oTbopa KoHaeHcaTa.

4.56 PerynsaTopbl nepenvBa W KOHAEHCATOOTBOAYMKW [OMKHbI MMeTb 06BOAHble TpybonpoBoabl,
obecneymBaioLLye BO3MOXHOCTb cbpoca KoHaeHcaTa MOMUMO STUX YCTPOMCTB.

B cnydaax korga mmeeTca npoTvMBoAdaBneHve B TpybonpoBogax And cbopa koHAeHcaTa, OOIDKHa
npegycmaTpuBaTbCsa yCTaHOBKA 0OpaTHOro KnanaHa Ha KoHAeHcaTonpoBoge nocrne obsogHoro Tpybonposoaa.
OOpaTHbin  knamaH [ormkeH ObITb  ycTaHoOBNEeH Ha o6BogHoM TpybonpoBoge, €cnvM B KOHCTPYKLUK
KOHOEHCcaTooTBOAYMKA NpegyCMOTPEH 06paTHbIN KranaH.



4.57 MNpw BbIOOPE KOHAEHCATOOTBOAYMKOB CriefyeT NPUHNMaTh:

pacxoA KOHAeHcaTa nocrne napoBoAsHbIX BOAONOAOrpeBaTenen - paBHbIM MakcMManbHOMY pacxoay napa
c koapdpuumeHtom 1,2, a p[na  ApeHaxa naponpoBOAOB - pPaBHbIM  MakCUManbHOMY  KONUYECTBY
KOHAEHCUPYIOLLIErocs napa Ha ApeHNPYEMOM yYacTKe NaponpoBoaa ¢ KoahduumeHTom 2;

AasneHve B Tpybonposoge nepen koHaeHcaTooTBogynkom P_1, MlMa, - paBHbim 0,95 gaBneHus napa
nepen BogonogorpesaTenem Unu pasHbLIM AaBEHWUIO Napa B TOYKe JpeHaxka NaponpoBoAaa;

AaBneHue B TpybonpoBoae nocrie koHaeHcaTtooTBoa4mka P_2, Mna, - onpegensietcst no popmyne

P = aP , (12)
2 1

roe a -— KOS(l)(l)MLLMeHT, yT:U/ITbIBaIOLLU/Iﬁ IIOTEep IOaBJIEHVA B KOHIOEHCATOOTBOOUUKE u
IIpy OTCYyTCTBMM IOAaHHBIX HpMHMMaeMbIﬁ PaBHEIM O, 6.

Mpu cBobogHOM cnmMBe KOHAEHcaTa AaBrieHWe Ha Bbixoge M3 TpybonpoBoga P_2 npvHUMaeTcsi paBHbIM
0,01 MMMa, a npu cnuBe B OTKPbITLIN Bak - paBHbIM 0,02 Mna.

4.58 ObpaTHble knanaHbl, KpOMe cry4yaeB, ykasaHHbix B Mn. 3.5 u 4.56, npegycmaTtpuBatoTcs:

a) Ha UMpKYnsUMOHHOM TpybOONpPOBOAE CUCTEMBI FOpAYero BogocHabXXeHusl nepen NpucoeanHeEHNEM ero K
obpaTHOMy TpybOMpoBOAY TEMMOBbLIX CETEWN B OTKPbITLIX CUCTEMAX TEMNMOCHAOXEHNsT NN K BOAOMOAOrpeBaTeNam
B 3aKpbITbIX CUCTEMAX TEMNOCHAbXEeHWS;

0) Ha TpybonpoBoae XOrogHOW BOAbl Nepes BOAOMOAOrpeBaTesnsiMM CUCTEMbI rOpsvero BogocHabxeHus
3a BOgOMEpamu Mo xoay BOAbl;

B) Ha OTBeETBNEHMM OT obpaTHOro TpybompoBoAda TENSIOBOW CETU Mepen PerynsartopoM CMeLleHus B
OTKPbITOM CUCTEME TEeNnoCcHabXeHus;

r) Ha TpybonpoBoae nepembldkn Mexay noaaroLmm 1 obpatHeIM Tpybonposogamm CUCTEM OTOMMEHUSA UMK
BEHTUNALMM MPU YCTAHOBKE CMECUTESbHbBIX W KOPPEKTMPYIOLMX HACOCOB Ha nojarowem unm obpaTHoM
TpybGonpoBoAe 3TUX CUCTEM;

[) Ha HarHeTaTenbHOM NaTpybKe Kakaoro Hacoca 40 3a4BWXKKM NpW ycTaHoBKe Boree ogHOro Hacoca;

€) Ha obBogHOM TpybonpoBoae y NoAKa4YMBaOLLMX HACOCOB;

X) Ha NogNUTO4YHOM TpyBoNpoBOAE CUCTEMBI OTOMMEHUS NPU OTCYTCTBUM HA HEM Hacoca.

He cnegyetr npegycmatpuBaTb oOOpaTHble  KnanaHbel, Ayonupylowme obpaTHble  KnanaHbl,
yCTaHaBnMBaeMble 3a Hacocamu.

4.59 OnameTp Tpyb rmgposarteopa, MM, crieqyeT onpeaensTb Npy ycrnoBun cBoO6O4HOro CrivBa KOHAeHcaTa
no dpopmyne

d = 25 xB. KOpeHbL G, (13)
rme G - pacueTHHM pacxol KOHIeHcaTa, T/U.

BbicoTa 3awmTHOro cronba KoHOeHcaTa B rmgpo3aTBope AOJKHa NpuHMMaTbCA B 3aBUCUMOCTU OT
JaBneHus B KOHQeHcaTHOM Dake, Bogonogorpesartene nnn paclmpmnternbHOM Oake no Tabn. 2.

Ta6nuua 2
IHasneHue, Mlla BricoTa cTonba kKOHOeHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4,4
0,05 5,5

~

4.60 MNnowaae nonepevyHoro cevyeHus Kopryca pacnpeaenuTenbHOro KonnekTopa NpMHMMaeTcs He MeHee
CyMMbl MNroLWafen nonepeyHbiX CevYeHun OTBOAALMX TpybompoBoAoOB, a COOPHOro KommekTtopa - nnowagen
ceyeHMn noasoasaLWwmx TpybonpoBoaos.

4.61 [nsa konnektopos guametpom 6onee 500 MM NpMMeEHeHWe NNOCKMX HaKMagHbIX MPUBapPHbIX 3arnyLuex
He gonyckaeTcsl, JOMKHbI MPUMEHATLCA 3arnyLwKy MNIockue npuBapHbie ¢ pebpamu nnm annnunTu4eckue.

4.62 HnxHAs Bpeska OTBOASALUMX U NOABOAALLMX TPyOONPOBOAOB B KONMEKTOP HE peKOMeHayeTCsl.

Bpeskn nogsogsilero TpybonpoBoaa pacnpenenuTenbHOro Konnekrtopa u oTBogsiuero Tpybonposoga
cbopHOro KomnnekTopa cneayeT npeaycMaTpuBaTth OKOSO HEMOABWKHOM OMOpbI.

4.63 Konnekrtop yctaHasnueaeTtca ¢ yknoHom 0,002 B CTOpOHY CMYCKHOro WTyLepa.



4.64 lpepoxpaHuTenbHbIe KnanaHbl Ha KOMMekTopax cregyeT npegycmatpuBaTb B COOTBETCTBUM C
TpeboBaHusimn "lpaBun ycTponctBa M 6e3onacHOM SKchnyaTtaumm COCydoB, paboTarolmx nog AaBreHvem"
[locropTexHaa3opa npwu yCroBHOM npoxode konnektopoB 6onee 150 mm u B cooTtBeTcTBMM C "lpaBunamu
Be3onacHon akcnnyaTtauun TpybonpoBOAOB napa v ropsyvern Bogpl" ocropTexHag3opa npu YCrOBHOM Mnpoxone
150 MM 1 meHee.

TennoBas nsonauua

4,65 [Ona TpybonpoBoooB, apmaTypbl, obopygoBaHuss M ¢naHUEeBbIX COEAMHEeHUM  [OIhKHAa
npegycmaTpuBaTbCs Tennosas usonsums, obecneunsarollas TeMmnepaTypy Ha NOBEpPXHOCTU TENNOU3ONALMOHHON
KOHCTPYKUMMK, pacrnonoXeHHon B paboyven unu obcnykmBaemon 30He MOMeLleHus, AN TensioHocuTenen ¢
Temnepatypon Bbiwe 100°C - He 6onee 45°C, a ¢ Temnepatypoi Hmke 100°C - He Gonee 35°C (npu TeMnepatype
BO34yxa nometleHuns 25°C).

Mpu npoekTMpoBaHUM TEMNOBOW M3onauMM obopyaoBaHMs U TPyOoONpoBOAOB TEMNSOBLIX MYHKTOB AOIMKHbI
BbINOMNHATECA TpeboBaHusa CHul 2.04.14-88 "TennoBas msonauus obopyaoBaHust u TpybonpoBodoB”, a Takke
TpeboBaHWs K TENMOBOW N30MNALNK, COAEpXaLLMecs B OpYrnxX AEACTBYHOLLUMX HOPMATMBHbBIX JOKYMEHTaX.

4.66 MaTtepuanbsl u usgenuss Ans TENIOU3OMALUUOHHBIX KOHCTPYKUMA TpybonpoBogoB, apMaTypbl U
obopyaooBaHUS TEMOBbIX MYHKTOB, BCTPOEHHbIX B XXWIble U OOLECTBEHHblE 30aHWs, AOMKHblI NPUHUMATLCS
Heroptoumne. B kayecTBe yHMPUUMPOBAHHBIX MOTYT NPUMEHATLCS TEMION3ONAUMOHHBIE KOHCTPYKUMK Mo "TUnoBbIM
MPOEKTHBbIM PELLUEHNSIM MO NMPUMEHEHNIO TEMITON30NALNOHHBIX KOHCTPYKLUMIA Anst Tpy6onpoBogoB n 06opyaoBaHns
TennoBbIX anekTpocTaHumn" (npun. 14).

[lo Hayana BbINONMHEHWSI MPOEKTHOW AOKYMEHTaLMM NO TENMOBOW M30MALMK AN KOHKPETHOro obbekTa no
OCHOBHOMY BapuaHTy TUMNOBbLIX TEMMOU3OMNALUNOHHBLIX KOHCTPYKUMIA pEeKoOMeHOyeTCs CcornacoBaTb MOCTaBKy
NPUMEHSIEMbIX MaTepuarnoB C OpraHusaumnen, BbINOMHSALEN TENNOM30NALNOHHbIE paboThl.

4.67 TonwmHa OCHOBHOIO TEMmnou3oNAUMOHHOrO Ccros And apmaTypbl M dnaHueBblX COegUHEHUN
NPUHMMAETCA paBHOW TOJLUMHE OCHOBHOIO TEMNOM3OMAUMOHHOIrO crnod TpybonpoBoga, Ha KOTOPOM OHWU
YCTaHOBIEHbI.

MpuMeHATb acbecTOLEMEHTHY LUTYKaTypKy B KayecTBe MOKPOBHOMO Cfosi  TEMNOU30MSLNOHHBLIX
KOHCTPYKLMIA C NocneayoLLen oOKpackorn MacrsiHOM Kpackol 4onyckaeTcs ToNbko Ans Hebonblwmx o6bemoB pador.

4.68 B 3aBMCUMOCTM OT HasHadeHusi TpybonpoBoda M NapamMeTpoB cpefdbl MOBEPXHOCTb TpybonpoBoaa
OOMmkHa ObITb OKpalleHa B COOTBETCTBYIOLLMA LBET U MMETb MapKMpOBOYHbIE HAAMUCKM B COOTBETCTBUMM C
TpebosaHnammn "lpaBun ycTtponctea M GesonacHowm akcnnyatauum TpybonpoBodoB napa M ropsider Boabl"
"ocroptexHaasopa.

Okpacka, ycrnoBHble 0603Ha4eHWs1, pa3mepbl OYKB 1 pacnonioXXeHne HaanmMcen OOMKHbI COOTBETCTBOBATL
FOCT 14202. NnactuH4aTble TeNnooBMEHHVKKN crnegyeT okpawmsaTb TEMMTOCTONKON dMarbio.

5. BoponoarotoBka

51 [Ona 3awutel OT KOppo3uM U  HakvneobpasoBaHwsi TpybonposBogoB U obopydosaHus
LEeHTpanu3oBaHHbIX CUCTEM ropsyero BOAOCHAGXEHWS, MPUCOEeOUHSIEMbIX K TennoBblM CETAM MO 3aKpblTOW
cucteme TennocHabxenwss (Yepe3 BogonmogorpesaTtenu), B TEMMOBbIX MyHKTax npegycmaTpuMBaeTcs npu
HeobxoammMocTu obpaboTka BOAbI.

3awuty TpybonpoBoOoB ropsyero BOAOCHaOXEHWs OT BHYTPEHHEW KOoppo3vuu crneayeT OcCyLecTBRASTb
Takke nyTeM UCMomnb3oBaHWs Tpyd C 3aWUTHLIMU MOKPBLITUSAMU, NPEUMYLLIECTBEHHO 3MaNMPOBAHHBLIMU, KOTOPbIE
obecneumBaloT Ccamylo BbICOKYl0 3dekTMBHOCTb. OUMHKOBaHHble TpyObl AOMKHbI NpUMeHsTbcs Gonee
OrpaHNYeHHO, B 3aBUCMMOCTM OT KOPPO3MOHHbBIX NoKasaTernew BOAONPOBOAHOW HAarpeTon BoAbl UK B COMETaHUN C
NPOTMBOKOPPO3NOHHOW 06paboTko B TennoBbiX MyHKTax. BHyTpeHHOl pa3Bogky Tpyd cucTeMm ropsidero
BOOOCHabXeHUs1 OT CTOSIKOB K MOTPebutensMm pekoMeHAyeTCs OCYLeCTBAATb TepMOCTOMKMMu Tpybamu u3s
MONUMEpPHbIX MaTepuaros.

5.2 ObpaboTky BoAgbl crnegyeT npegycMmatpyMBaTb B 3aBMCUMMOCTM OT KadecTBa BOAbl, NMogaBaeMon U3
ceTen XO3AWCTBEHHO-MUTLEBOrO BOAONPOBOAA, MaTepuana Tpy6 un obopygoBaHMs CUCTEM  ropsivero
BOOOCHaBXeHUs1, MPUHATBIX B NPOEKTE, a Takke pe3ynbTaToB TEXHWUKO-9KOHOMUYECKNX 060CHOBaHMN.

5.3 KavectBOo BOAbI, NocTynawLled B CUCTEMY roOpsyvero BOAOCHAOXeHMs, OOIMKHO YAOBMNETBOPSATb
TpeboBaHusam FOCT 2874.

MpOTMBOKOPPO3NOHHAs M NPOTMBOHaKMMNHas obpaboTka BoAbl, NOAaBaemMon NoTpedbutensm, He OOMmKHa
yxyowaTb ee KayecTBo, ykasaHHoe B [OCT 2874.



5.4 PeareHTbl 1 MmaTepwuansl, NpMMeHsieMble 4nsi 00paboTku BOAbI, MMEKLLNE HEMOCPEACTBEHHbIN KOHTAKT
C BOAOW, MOCTYyNawLen B CUCTEMY ropsiyero BOAOCHabXeHUs, JOIMKHbI ObiTb paspelueHbl MuH3gpaBom Poccum
O5151 UICNONBb30BaHNA B NPAKTUKE XO3AWCTBEHHO-MUTHEBOIO BOAOCHABXEHNS.

5.5 Cnocob obpaboTku BoAbI cnegyeT BolbMpaTb B COOTBETCTBUM C npun. 15.

Mpn ncxogHoM BoAe C NONOXUTENBHLIM MHAEKCOM HaCbILLEHWS, KapbOOHATHOM XXEeCTKOCTbIO He Bonee 4 wmr-
3KB/N, CyMMapHbIM cogepXaHnem xnopuaoB v cynbgatoB He 6onee 50 mr/n, cogepxxaHnem xenesa He 6onee 0,3
Mr/n o6paboTky BoAbl B TENMOBLIX MYHKTax npegycMaTpuBaTh He TpebyeTcs.

5.6 ObpaboTky BoAbl B COOTBETCTBUM C TpeboBaHNsiMK Npun. 15 cnegyeT, kak npaBuno, npegycMaTpmuBaTh
B LTM. B WTIM pgonyckaeTcsa NpUMMEHEHWE MarHMTHOMW, CUJIMKATHOW W yNbTpasByKOBOW 00paboTku BoAbl.
O6paboTky BoOgbl cnegyeT npegycMmatpuBaTb Ansd  3awmTtel  Tpybok  BogonogorpeBaTenen  ropsivero
BOLOCHaOXeHMs OT kapOOHATHOro HakMneoOpas3oBaHWst MyTEM MPUMEHEHMS MarHUTHOW WNKN YrbTpa3ByKOBOW
obpaboTku.

5.7 OGeaxenesnmBaHue BOAblI AOMMKHO NpedycMaTpvMBaTbCA B OCBETNMTENbHbIX unbTpax (cneagyet
ncnonb3oBaTh CTaHAAPTHbIE KATUOHUTHBIE PUNBTPLI, 3arpy>Kaemble cynbdoyrnem).

Bopa, noctynatowias B obesxenesnsatolime ounbTpbl, AOMMKHA cogepxatb He meHee 0,6 mr O2 Ha 1 mr
OBYXBareHTHOro Xenesa, cogepxallerocs B Boae.

Mpu oTcyTcTBUM B BOAE HEOOXOAMMOro KONMM4ecTBa KMCMopoda criedyeT NpOBOAUTb a3apauuio BoAbl
nogaven cxartoro Bosgyxa unu gobaBneHnem aTMOC(eEpHOro Bo3gyxa C NMOMOLLbIO IKekTopa B Tpybonpososa
nepen punbTPOM 4O coaepkaHus kucrnopoga He 6onee 0,9 mr O2 Ha 1 Mr gByXBaneHTHOro xenesa.

XapakTepucTukn UAbLTPYIOLLEro Crios U TEXHONOrM4Yeckne nokasaTenu OCBETNUTENbHbIX (UbTPOB
npusegeHbl B npui. 16.

5.8 MarHuTHyto 00paboTKky BOAbI HaANEXMT OCYLLECTBNSATb B 3NIEKTPOMArHMTHBIX annapatax unmn B
annapartax C MOCTOSHHbIMW MarH1uTamMm.

5.9 NMpn BbIGOPE 06€E3XENE3MBAIOLLNX PUNBTPOB N MArHUTHbLIX annapaToB crieayeT NPUHUMATD:

NPON3BOAMTENBHOCTD - MO MaKCMMarbHOMY YacOBOMY PacxOAy BoAbl Ha ropsyee BogOCHabXeHue, T/y;

KOnn4yecTBo - No Tpebyemon npomnssoamTensHocTn 6e3 pesepea.

5.10 HanpskeHHOCTb MarHUTHOro nonsi B pabodemM 3asope MarHUTHOrO annapaTta He AOKHa npeBbiwaTh
159 x 10(3) A/m.

B cnyyae npuMMeHeHUs 3neKTpOMarHWTHbIX annapaTtoB HeobxoAMMo npefycMaTpuBaTbh KOHTPOSb
HaNPsPKEHHOCTU MarHUTHOrO Mors No cune Toka.

5.11 [Ona peaspaumy BoAbl OOSMKHbI MPUHMMATLCA TepMudeckme paeaspatopbl no NOCT 16860, kak
npaBumo, CTPYNHbIE BEPTUKANbHbIE.

[na BakyymHOM [easpauuu [OMycKaeTCa MCNonb3oBaTb [easpatopbl CO CTPYWHLIMU TapenbyaTbiMu
KONMOHKaMu Mpu UCXOL4HOW BOAE C KapbOHaTHOW XECTKOCTbIO OT 2 A0 4 MI-3KB/MN UMK C KONOHKaMM C Hacago4vHbIMU
KepaMU4eCKUMn KomnbLamMy Mpu BOAe C kapbOHaTHOMW XECTKOCTbI [0 2 Mr-3KB/Nn, nMpu Bode C KapboHaTHowm
XKECTKOCTbIO OT 4 [0 7 Mr-3KB/MN AOMKHbI UCMONb30BaTbCHA AeadpaTopbl CO CTPYMHbIMU TapenbyaTbiMn KOSTOHKaMU B
coyeTaHuy ¢ MarHUTHom obpaboTkon BoAbI.

B aTtmocdepHbix geaspatopax npu UCXOOHOW BoAe C KapbBOHATHOW >KECTKOCTbO OO0 2 Mr-3KB/n
JonyckaeTcs MPMMEHATb CTPYNHbIE TapeNbyaTble KONTOHKN.

5.12 TNpownsBognTenbHOCTL AeaspaTtopa, T/M, NpUHMMaeTcs Mo CpefHeMy pacxody BoAbl Ha ropsidee
BoAoOCHabxeHue. Yncno geaspaTopoB AOMKHO BbITb MYHMMAanbHLIM, 6e3 pesepBsa.

5.13 Pa3melLeHne geadspaumoHHbIX KOSIOHOK BHE NMOMELLEHUS Ha OTKPLITOM BO3AyXe HE PEKOMEHOYeTCs.

5.14 Tpn geaspaumv BoAbl B Ka4eCcTBe AeadpaumnoHHbIX O6akoB criegyeT npegycMaTpmBate 6e3HanopHble
(oTKpbITbIE) Baku-akkymynaTopbl. Ecnu nocnegHune TpebytoTca B cucTeMe ropsyero BogocHabXeHusl, yCTaHOBKa
OeaspaTopHbIX OakoB HE PEKOMEHYETCS.

5.15 B TennoBbIX NyHKTaxX C gealspaToOpHOM YCTaHOBKOW crnefyeT npegycmaTpuBaTb BO3MOXHOCTb Nodadun
BOAbl B CUCTEMY ropsiiero BOAOCHabXeHMs TOMMMO feaspartopa.

5.16 BbicoTy yCcTaHOBKM gealdpaTOPHOW KOJTOHKM C OTKPbITbIM 6akOM-akKyMyrnsiTOpoM criegayeT NpuHUMaThb
n3 ycnosusi, obecrneymBaloLEero MNOCTyNNeHWe [JeaspupoBaHHOMW BOAbl CaMOTEKOM Ha KOMOHKM B Gak npu
HamBbICLLEM YPOBHE BOAbI B Hake.

5.17 Bopa u3 peaspalMOHHOW KOMOHKM B Gak-akkyMynsaTop MNOAAeTCA B HWXKHIOW 4acTb Gaka noa
MUHMMarnbHbIN  ypoBeHb Boabl No Tpybam ¢ oTBepctusamu. OTBepcTUS pacnonaratTcs BAOOMb TpyObl B
rOpPU30HTaNbHOW NIIOCKOCTM.

5.18 Ob6s3aTenbHbIMKM 3rEMEHTaMy BaKyyMHOIo [easpartopa SBMNSAKTCA OxNaguTenb Bbinapa W
rasooTcacbiBalollee YCTPOMCTBO [ANs OTBOAA HEKOHOEHCUPYIOLUMXCA rasoB M nogaepxaHus Bakyyma B
AeaspaTtope.

B kauecTBe rasooTcacbiBaloLLEro yCTpOWCTBA crnegyeT npedycMaTpvBaTb BOAOCTPYMHBIE 3XKEKTOPbI C
Hacocamn n GakoM paboyen BoAbl. [JonyckaeTcss BMECTO BOLOCTPYWMHBIX 3KEKTOPOB C HAcoOCaMu MPUMEHSITb
BaKyyM-HacocCbl.



Uncno HacoCOB M KEKTOPOB crnefyeT npegycMmaTpuBaTb He MeHee [BYX K KaXOoW AeaspaunoHHON
KONMOHKE, OOUH M3 KOTOPbIX SABMSETCH pe3epBHbIM.

5.19 [Ing 3aWwnTbl BHYTPEHHEN NOBEPXHOCTM BaKOB-akKyMynaTOpOB OT KOPPO3UW 1 Aead3pmMpoBaHHON BOAbl
B HWX OT aspauuu, Kak npasuno, cnegyeTt MPUMEHSITb FepMETU3NPYIOLLYIO XMAKOCTb Mapku Al-4U. lMpu atom B
KOHCTpyKuMn ©Oaka crnegyeT npegycmaTpmBaTb YCTPOWCTBO, MCKMKYalLllee nonagaHne repMeTuaupyloLlen
XWOKOCTU B CUCTEMY ropsiiero BOAOCHabXeHMs.

Jonyckaetcss NpMMeEHATb KOMOWHaUMIO 3awutbl 6akoB OT KOppPO3UM M BOAbl OT aspauuu C MOMOLLLHO
AHTUKOPPO3MOHHBIX MOKPLITUIA (HanpuMep, Ha OCHOBE UWHKCUNuMkatHon komnosuuum "bBapbep IM"), a Takke
KaToOOHOW 3alLUMTbl, METANNN3ALMOHHBIX NMOKPbLITUA B COMETAHUU C aHTMAdPaLUMOHHBIMK NaBaoLWMMK LLapUKaMu,
N3roTOBMEHHBIMM U3 BCNEHMBAIOLLErOCsi NOIMMEPHOro MaTepuarna.

Mpu oTCyTCTBUM BaKyyMHOW easpaumu 3awmuTbl Bogbl B 6akax oT aspauum He TpebyeTcsl, a BHYTPEHHSAS
NoBepxHOCTb GakoB [o/mkHa ObiTb 3awiMuieHa OT KOppO3UWM 3a CHET MPUMEHEHWS 3alUMTHbIX MOKPbITUA WIn
KaToOOHOW 3aLMUThI.

5.20 CunukaTHyto 06paboTKy BOAbl U €e noflienadmBaHue, OCcyLlecTBNseMble COBMECTHO C Aeaspauunen
(cm. npun.15), cnegyeTt npegycMmatpuBath nyteM AobaBneHMs B UCXOAHYIO BOAY pacTBOpa >KUOKOrO HaTPUEBOTO
cTekna, narotosnsemoro no FOCT 13078.

CvnukaTHbI MO4YNb XXMAKOrO HAaTPUEBOIO CTEKIa AOMKeH ObiTb B npegenax 2,8-3,2, npyu 3TOM MeHbLUee
3HaYeHne mMoayns crieqyeT NpUHMMaTh NMpU UCXOAHOW BoAe C OTpuUaTEeNbHbIM MHOEKCOM HachiweHus, bonbluee -
C MNOMNOXWUTEmNbHbIM WMHAOEKCOM HacblleHus. [onyckaeTcs nNpUMeHeHWe BbICOKOMOAYNBHOro XXWAKOro CTekna C
cvnukaTHeiM mogynem 3,8-4,2 coupmbl "KapTtak”.

MpepenbHo gonyctumas koHueHTpaums (MAOK) coeanHennn kpemunst 50 mr/n (B nepecyete Ha SiO3(2-). B
YyKa3aHHYl BENUYUHY BXOAOAT HadanbHas KoHueHTpauusa SiO3(2-) B ncxogHoM Bode v Jo3a BBOAMMOIO XUOKOrO
HaTpPUEBOro CTekNa.

MogwenaynBaHne [JoMyckaeTCA Takke OCYLECTBASATb OPYTMMW  peareHTamu, yOoBreTBOPSOLLMMU
TpeboBaHuio M. 5.4 HacTosLLEro cBoga NpaBusl.

5.21 [o3y Xugkoro HaTpMeBOro CcTekna, BBOOMMOIO AN cunukatHon o6paboTku Boabl, criegyet
npuHUMaTh no npun. 17.

Ona nopgwenadnBaHua BoAbl criegyeT npegycmaTpvBaTb BBEAEHME B WCXOAHYKO BOAY KMOKOro
HaTpMeBoOro cTekna B konudecTse 2,8 Mr (B nepecyeTe Ha SiO3(2-) Ha 1 Mr cBaAsbiBaemon yrnekmucnotbl (CO2), HO
He Bbiwe 50 Mr/n ¢ y4eToOM HayanbHoW koHueHTpaumm SiO3(2-) B ucxogHom Boae.

5.22 [o3vpoBaHWe pacTBOopa >KMAKOMO HATPUEBOro CTekna Ans  cunukaTHou obpaboTkm u
nogLwienayvmBaHusa BoAbl MpefycMaTpuBaeTcd C  MOMOLLBbK  BbITECHUTENMLHOMO  WanboBoro [os3aTtopa,
ycTaHaBnvBaemoro 0e3 pesepBa. [lonyckaetcss MpUMEHEHME aBTOMATU3MPOBAHHBLIX MITYHXEPHbIX HACOCOB-
[03aTopOB.

5.23 MecTo BBOAa pacTBOpa XNOKOro HaTPUEeBOro CTeKna B BOAY crieayeTt npeaycMaTtpvBaTth:

npyn kapbOHATHOM XECTKOCTU MCXOO4HOW BoAbl OO 4 Mr-3kB/nm - B TpyOOnmpoBOoA4 XONogHOW Bogbl A0
BogonogdorpesaTens;

npy KapboHaTHOM XECTKOCTU Gonee 4 Mr-aks/n M HanNU4MM UUPKYNSUMOHHOrO Tpybonposoga B cMCTEME
LEeHTpann3oBaHHOrO ropsiiero BoAoCHabxeHus - B TpybonpoBog HarpeBaeMon BOAbI HEMOCPELCTBEHHO nepes
noacoeuHeHneM LMPKYNauMoOHHOro TpybonpoBoda, a npu OTCYTCTBMM LMPKYNSALMOHHOro Tpybonposoda - B
TpybonpoBo ropsiien BoAbl Nocre BogonogorpesaTens.

5.24 [Ina TexHOMNorn4eckoro KOHTponsa kavectBa obpaboTtaHHOM BOAbl HeobxoouMMO npefycmaTpumBaThb
YCTPOMWCTBO LUTYLIEPOB C KpaHaMu ycrnoBHeIM gnametpoM D_y = 15 mm Ha TpybonpoBogax obpaboTaHHOM BoAbI.

Ha npo6ooTbopHbIX TpyGoNpoBOoAax AOMKHbI NpeaycMaTpmBaTbCA XONOAUIbHUKA ANl OXNaXaeHus npob
0o 40°C. B cniyyasix KOHTpons cogepXaHus B BOAE PacTBOPEHHOro Kucropoga u xenesa wrylep otbéopa npoo,
nogsoadwun TpybonpoBog U 3MEEBUK XOMOAWIbHMKA OOMMKHbI MPEeAyCcMaTpyMBaTbCA U3 KOPPO3MOHHO-CTOMKMX
MaTepu1aros.

6. OTonneHune, BEeHTUNALUA, BOAONPOBOA U KaHanu3aums

6.1 lMpn NpoeKkTMpoBaHUM OTOMMEHUS, BEHTUMSALMM, BOAOMPOBOAA W KaHanmMsauuy TENnoBbIX MYyHKTOB
cnegyeT BbINonHATE TpeboBaHmsa CHul 2.04.05-91*, CHwul 2.04.01-85, a Takke ykaszaHUs HAcTOsILLEero pasgena.

6.2 OTonneHne nNOMELLEeHWA He MpeaycMaTpuBaEeTCHd, €CNU UMEKLMECs B HWUX TensioBblAENEHUs OT
obopynoBaHus 1 TpybonpoBo4OB AOCTATOYHbI A4ns oborpeBa 3TUX NOMELLEHNA.

Mpn Heo6xoOMMOCTM YCTPOMCTBA CUCTEM OTOMIIEHUS OTAEITbHO CTOSILLMX TENSOBbLIX MYHKTOB 3TN CUCTEMbI
cnegyeT npucoeauHATb K TpyOonpoBodam TEnnoBbIX CETEW HAa BbIXOAE W3 TEMSIOBOro MyHKTa C YCTAHOBKOW
anacdpparmbl gnsi raweHmst n3bbITOYHOro Hanopa.

6.3 B TennoBbIX NyHKTax OOMMKHaA NpedycMaTpuBaTbCsl MPUTOYHO-BLITSXKHAA BEHTUNAUMS, paccynTaHHas
Ha BO34yx00bMeH, onpegensemMbliin No TENNOBbIAENEeHNsaM OT Tpybonposoaos 1 obopyaoBaHus.



TemnepaTtypa Bo3gyxa B paboyelri 30He B XONOAHbLIN M MEpPexoAHbi nepuoabl roga AoImkHa ObiTb He
bonee 28°C, B Tennbii nepuog roga - He 6onee 4em Ha 5°C Bblle pacyeTHON TeMnepaTypbl HAPY)XHOro BO3ayxa
no napameTpam A.

|_|pl/| pasmelleHnn TennoBbiX MNYHKTOB B XWUIbIX WY O6I.I.I,eCTBeHHbIX 30aHnax cneagyet npousBoguTb
I'IpOBGpO‘-IHbIVI pacyeT TGI'IJ'IOI'IOCTyI'IJ'IGHI/IVI M3 NomMelleHna TennoBoro nNyHKTa B CMeXHble C HUM NMoMeLleHnA. B
criyyae npeBbilleHUsT B 3TUX MOMELLEHMAX AONyCTUMOM TemnepaTypbl BO3gyxa criegyeT npegycmatpuBathb
MEepONPUATUS MO AOMONTHUTENBLHOM TEMMON3ONALMMN OrpaXKaAIoOLLMX KOHCTPYKLMUA CMEXHBLIX MOMELLEHWIA.

6.4 Tlpounctky TpybonpoBoOooOB B TEMMOBLIX MyHKTAax W CUCTEM nOTpebneHus TennoTbl crnegyeT
Npon3BOAMTL BOAONPOBOAHOW BOAOW UMK CXaTbiM BO34YXOM.

6.5 OnopoxHeHne TpybonpoBOAOB M 060pyAOBaHNS TEMIOBLIX MYHKTOB U CUCTEM NOTPEONEeHns TennoThbl
OOMMKHO OCYLLECTBNATLCA CaMOTEKOM B KaHanmM3auui C paspbiBOM CTPyM 4Yepe3 BOPOHKY, PaKOBUHY WM
BOOOCOOPHbIN  MpuAMOK. [lpn  HEBO3MOXHOCTM 0OBecneunTb OMOPOXHEHME CUCTEM CaMOTEKOM  [OOJDKEH
npegycmaTpmMBaTbCsa PYYHOM HACOC UK HAcOC C AMEKTPONPUBOLOM.

Onopo>+<HeHv|e KOHAEeHCaTHbIX 6akoB npeagycMmaTtpuBaeTca NO HaMNoOpHbIM KOHAEeHcaTtonpoBodam, B
BOAOCOOPHbIA MPUSIMOK AOMycKaeTca npedycmatpuBaTb CMMB KOHOEHcaTa, OCTaBllerocsi B Gake HWxe YpOBHSA
BCacblBaloLWMx naTpybKoB HAacOCOB.

6.6 B nony TennoBoro nyHkTa criegyeT npegycmatpuBaTtb Tpar, €Crivu OTMETKM CMCTEMbl KaHanusauuu,
BOOOCTOKa MNW MOMYTHOro ApeHaXka TEMoBbIX CeTel MO3BOMSOT OCYLLECTBMSATbE CAMOTEYHbIA OTBOA ClyYanHbIX
BOZ, B 3TV CUCTEMbI, Ui BOAOCOOPHbIV NPUSIMOK MPU HEBO3MOXXHOCTN CaMOTEYHOTO OTBOZA CryYanHbIX BOA.

6.7 Ons oTkaykm BoAbl M3 BOAOCOOPHOro MpusiMKa B CUCTEMY KaHanu3auuu, BOOOCTOKa WX MOMyTHOro
OpeHaxa JOMmKeH nNpegycMaTpuBaTbCsl OOAMH OPEHaXHbI Hacoc (6e3 pesepBa). B nog3emHbIx TEMMOBbLIX MyHKTaX
OOMKHbI NpegycMaTpyBaTbCA [Ba LPEHaXKHbIX HAacoca C JneKTponpvMBodaMu, OOWH U3 KOTOPbLIX - PE3EpPBHbIN.
Hacoc, npegHasHayeHHbIN AN OTKayky Bogbl M3 BOAOCOOPHOrO MpusIMKa, He OOMyCKaeTCs MCMoNnb3oBaTb ANS
NMPOMbIBKM CUCTEM NOTPEONEHNSI TEMNOTHI.

7. dnekTpocHabxeHne u anekTpoobopyaoBaHue

7.1 Tlpu NpPOEKTUPOBAHWMM 3SMEKTPOCHAOXEHNS U 3neKTpoobopyaoBaHMA TEMMOBLIX MYyHKTOB creayet
pyKoBoACTBOBaTbLCA TpeboBaHusMK "lMpaBun ycTponcTBa anekTpoycTaHoBok" (MMY3J) u ykasaHMAMU HacToALEero
pasgena.

7.2 TennoBble MyHKTbl B 4YaCTW HAOEXHOCTU 3MEKTPOCHAOXEHNS CNeQyeT OTHOCUTb K 3NIEKTPONPUEMHMKaM
Il kaTeropMm nNpu YCTaHOBKE B HUX MOAKAYMBAKOLIMX CMECUTENbHBIX U LMPKYMSALMOHHBIX HAcOCOB CUCTEM
OTONSIEHUS, BEHTUNALMUN N FOpSiYero BogOCHabXeHUs, a Takke 3anopHON apMaTypbl Npy TeneynpaBneHnm.

7.3 B TennoBbIX NyHKTax cnegyeT npegycmatpuBaTth pabodee nckycctseHHoe ocselleHue ang VI paspsga
3puTenbHOM paboTbl N aBapuUNHOE OCBELLEHUE.

7.4 JnekTpuyeckme ceTn A0MKHbI obecnevmBaTb BO3MOXHOCTb paboTbl CBApOUHbIX annapaToB U Py4HOro
ANEKTPOMEXAHNYECKOro MHCTPYMEHTA.

7.5 MecTHOe ynpaBneHue 3afBWXKaMu C 3NeKTponpuBogamMmn n Hacocamu Ang noasemMHblx LTI gomkHo
aybnupoBaTbCa OUCTAHLMOHHBLIM YNPaBMEHNEM CO LLMTA, PACMOSIOKEHHOIO Ha BbICOTE HE HUMXE NITAaHMPOBOYHOM
OTMETKM 3EMINN.

7.6 OnekTpoobopynoBaHMe AOMKHO oTBeYaTb TpeboBaHusam Y3 ans paboTbl BO BNaXKHbIX MOMELLEHUSIX,
a B NOA3eMHbIX BCTPOEHHbIX Y MPUCTPOEHHBIX TEMMOBbLIX MYHKTaX - B CbIPbIX MOMELLEHUSIX.

7.7 Ana meTannmMyecknx 4YacTen 3f1eKTpoyCTaHOBOK, HE HaxoAsLMXCsa nog HanpsXKeHWeM, OOIDKHO ObiTb
npeayCMOTPEHO 3a3eMIeHme.

8. ABTOMaTM3aumsa N KOHTPOIb

8.1 CpepgctBa aBTOMaTM3aLMM M KOHTPONS OOIDKHbI obecriednBaTb paboTy TennoBbIX MyHKTOB 6e3
NMOCTOSIHHOIO obcnyxmBatLLero nepcoHana (c npebbiBaHMeM nepcoHana He 6onee 50% paboyero BpemeHn).

8.2 ABTOMaTM3aUMS TEMMOBbIX MYHKTOB 3aKPbITbIX WM OTKPbITBIX CUCTEM TEMNMOCHaGXeHUs [OoSKHa
obecneuunBaTb:

nopaepxaHve 3agaHHow TeMnepaTypbl BoAbl, MOCTYNaLWeR B CUCTEMY FOPsiYEro BOAOCHADXEHNS;

perynupoBaHne nogadyn TennoThbl (TeI'IJ'IOBOFO I'IOTOKa) B CWUCTEMbl OToMneHnd B 3aBUCUMOCTU OT
M3MEHEHNA napamMeTpoB HapyXHOro BO3ayxXxa C Uenbilo nogaepXaHua 3a,EI,aHHOl7I TeMnepaTtypbl BO34yXa B
oTannmBaeMbiX MNOMeELLEeHNAX;

orpaHvyeHMe MakCMMarbHOro pacxoda BoAbl U3 TEMNIOBOW CETWM Ha TEMMOBOW MYHKT MyTEM MPUKPLITUS
KnanaHa perynsitopa pacxofa TensoTbl Ha OTOMEHNE 3aKPbITbIX CUCTEM TEMNOCHAOXKEHNSA AN OTAENbHbIX XUIbIX
N OOLECTBEHHbIX 34aHWMIN Y MUKPOPAMOHOB C MakCUMarbHbIM TEMSIOBbIM MOTOKOM Ha BeEHTUNAUMI0 MeHee 15%



MaKkCMMaribHOro TEensioBOro NoToKka Ha OTomnneHne nNMbo nyTem MPUKPbITUS KnamnaHa perynaropa TemnepaTypbl
BOAbl, MOCTyrnawLlWen B CUCTEMY TOpsYero BOAOCHAOXeHMs1 B TEMMOBbIX MYHKTAX OTKPbITbIX CUCTEM
TennocHabXeHNst N 3aKpbITbIX CUCTEM TEMNNOCHAGXKEeHNsI MPOMbILLINEHHbLIX 34aHURA, a TaKXKe XUINbIX MUKPOPaNoHOB
N OBGLLECTBEHHbIX 30aHWMIA C MakCUMarbHbIM TEmnroBbIM MOTOKOM Ha BeHTMnauuto 6onee 15% makcumanbHOro
TENSI0BOro NOTOKa Ha oTonneHune. [lonyckaeTcs orpaHn4yeHne MakCcumManbHOro pacxona BoAbl U3 TENOBOW CETU Ha
TENsoBOW MYHKT NyTEM YCTAaHOBKU CMELMaNnbHOIO perynsatopa C knanaHom Ha nogatowem TpybonpoBoge. Ty xe
ponb BbIMOMHAET pPerynaTop MOCTOSIHCTBA pacxoja BOAbl, YyCTaHaBNuBaeMbld Ha nepembluke |l cTyneHu
Bojgonogorpesatens (CM. puc. 8) npu OTCYTCTBUM PErynATOPOB pacxofa TEnnoTbl Ha OTOMMEHMEe U 3aKpbITOn
3aBWKKe NepeMblykm b;

nogaepxaHne Tpebyemoro nepenaga [[aBrneHun Bogbl B nogawoweM M obpaTHom TpybonpoBogax
TennoBbIx ceTen Ha BBoge B LITI unun NTT npu npeBbieHun hakTuieckoro nepenaga AaBneHni Hag TpedyemMbim
6onee yem Ha 200 kla;

MUHMMarnbHOE 3afaHHOe AaBrieHne B obpaTHOM TpybonpoBoae CUCTEMbI OTOMIIEHUS NPU BO3MOXHOM €ro
CHUKEHNN;

noggepxaHne Tpebyemoro nepenaga AaBneHUn BOAbl B nogarolem n obpatHom TpybonpoBogax cuctem
OTONSIEHNA B 3aKPbITbIX CUCTEMAxX TEnnoCHAbXeHMs npu OTCYTCTBMM PErynsaTopoB pacxoja TennoTbl Ha
otonneHne (cM. puc. 7, 8), a Takke YCTaHOBKE KOPPEKTUPYIOLLMX HACOCOB, XapakTepU3YHLLMXCA U3MEHEHUEM
Harnopa B npegenax 6onee 20% (B Avana3oHe pabouvMx pacxodoB), Ha Mnepemblyke Mexay obpaTHbiM U
nogatoLmm Tpybonpoeogamu TensioBon cetn (cm. puc. 1, 2);

BKITHOYEHNE W BBIKMIOYEHME MOAMUTOYHbLIX YCTPOMCTB AN NOAAEPXAHWA CTAaTUYECKOro AaBfieHus B
cucTemax TennonoTpebneHns nNpu Ux He3aBUCMMOM MPUCOEANHEHWM;

3aWnTy cucTtem noTpebneHuss TennoTbl OT MOBbIWEHUS [OABMEHUS WM TemnepaTtypbl Bodbl B
TpybonpoBogax 3TUX CUCTEM NPU BO3MOXHOCTU MPEBbILLEHNSA A0MYCTUMbIX NapaMeTpOB;

noggepxaHne 3agaHHOro AaBneHnst Bogbl B CUCTEME ropsiiero BO4OCHabXeHus;

BKITHOYEHWNE U BbIKIIOYEHNE KOPPEKTUPYIOLLIMX HACOCOB;

OMOKMPOBKY BKIIOYEHMS PE3EPBHOMO HAcoca Npu OTKITYEHUN paboyero;

3aLUTy CUCTEMbI OTOMNSIEHNS OT ONOPOXKHEHMS;

npekpawieHne nogaunm BoOAbl B 6Hak-akKyMynsiTop WM B paclumpuTenbHbii 6ak npy He3aBUCUMOM
NpPUCOeaUHEHNN CUCTEM OTOMMEHUS NO [OCTMXEHUU BEPXHErOo YpoBHA B 6Gake M BKNOYEHUE NOAMUTOYHBLIX
YCTPOWCTB NPW SOCTWXKEHUN HUKHETO YPOBHS;

BKITHOYEHNE U BbIKITIOYEHNE OPEHAXKHBIX HACOCOB B MOA3EMHbIX TEMMOBLIX MYHKTAxX Mo 3adaHHbIM YPOBHSAM
BOAbl B ApEHaXXHOM MPUSIMKE.

MpumeyaHue. ABTOMATM3aUMIO [eadpalMOHHbIX YCTAHOBOK peKoMeHAyeTcs npeaycmatpusaTb B
cooTtBeTcTBUM co CHuIT [1-35-76.

8.3 [Ona yyeTra pacxoga TennoBbIX MNOTOKOB W pacxoga BoAbl NOTpebutenamu  OOSDKHbI
npegycmatpuBaTbCcs NpMbopbl ydeTa TENMOBOW 3HEPTMM B COOTBETCTBMM C "[paBnnamu y4eta oTnycka TensoBow
3Heprumn".

8.4 lMpun He3aBNCMMOM MPUCOEANHEHUN CUCTEM OTOMNIEHMS K TENMOBLIM CETAM criegyeT npegycMmatpuBaTh
ropsi4eBOAHbIN BogOMep Ha TpybonpoBoae Anist NoAnuTKU CUCTEM.

8.5 Pacxogomepbl U BOAOMEpPbl OOMMKHbI PacCYMTbiBAaTbCA Ha MaKCMMasibHbI 4aCOBOW pacXon
TennoHocuTensa no npun. 10 n nogbupartbecs Tak, YTOObl CTaHO4APTHOE 3HA4YeHWe BEPXHEro npegena namepeHust
ObINo0 BNVKaNLWIMM NO OTHOLLEHMIO K 3HAYEHWNIO MakCUMarnbHOro YacoBOro pacxoaa.

8.6 lNprMeHeHre B OTKPbITbIX CUCTEMAX TEMMOCHaBXEeHMS U CUCTEMaXxX ropsvero BOAOCHaBXeHMS PTYTHbIX
AndmMaHOMeTPOB He JOMyCKaeTCs.

8.7 OnuHa npsiMbiX y4acTkoB TpybonpoBoga OO WM MOCre M3MepuUTerbHbIX YCTPOMCTB pacxogoMepoB
OOIKHaA onpeaendaTbCsl B COOTBETCTBUMN C UHCTPYKLMSMU Ha Npubopbl.

8.8 lpn nopaye OT MCTOYHWMKA TEMMOTbl MOTPEOUTENIO MNapa HECKOMbKUX pPasfnuyHbIX MNapameTpoB
Jornyckaetcs [ONnd ydeTa BO3BPaLLAeEMOro KOHAeHcaTa npedycMaTpvBaTb OOWH pacxogomep Ha obuiem
KoOHAeHcaTonpoBode Nocne KOHAeHCaTHbIX HACOCOB.

8.9 B TennoBbIX NyHKTax ¢ pacxo4oMm Tennotsl 6onee 2,3 MBT, kak npaBuio, AOMKHbI MpegycMaTpuBaThCs
crnegyoLwmne KOHTPOSIbHO-U3MEPUTESbHbIE MPUBOPHI:

a) MaHOMETpbI camonuulyLmMe - Nnocrne 3anopHOV apMaTypbl Ha BBOAE B TEMMOBOMW MyHKT MOAAMOLLErO M
obpatHoro Tpyb6onpoBoaoB BOASIHbIX TEMSIOBLIX CETEN, NAPONPOBOAOB Y KOHOEHCATOMNPOBOAOB;

0) MaHOMETPbI NoKa3bIBalOLLME:

00 3anopHou apmaTypbl Ha BBOAE B TEMIIOBOW MYyHKT TPyOONPOBOAOB BOASIHbIX TEMIIOBbIX CETEMN,
naponpoBoA0B M KOHOEHCATONPOBOAOB;

Ha pacnpegennTensHoM U COOPHOM KOMneKkTopax BOASAHbLIX TENOBbLIX CETEN 1 NAPONPOBOAOB;

nocre ysna CMeLleHus;



Ha naponpoBogax 40 W Nocre peayKUMOHHbIX KnanaHoB;

Ha TpyboNpoBOAax BOAAHbIX TEMIOBbLIX CETEWN M NaponpoBoAax A0 M NOCne perynsaTopoB AaBeHuns;

Ha nogawwmx TpybonpoBodax Mnocrie 3arnopHOW apmaTypbl Ha KaKAOM OTBETBIIEHWM K CucTeMam
notpebneHus TennoTbl M Ha obpaTHbIX TpybonpoBodax OO 3anopHOW apMmaTypbl - U3 CUCTEM MoTpebneHus
TENnoThI;

B) WITYUepbl ANA MAaHOMETPOB - 0 1 NOCNe rpsi3eBUKOB, (PUNbTPOB 1 BOLOMEPOB;

r) TepMOMETPbI CamonuLLyLLiMe - Nocre 3anopHOM apMaTypbl Ha BBOAE B TEMIOBOW MyHKT Tpy6onpoBoaoB
BOASHbIX TEMNMOBbLIX CETEN, MaponpoBOAOB U KOHAEHCATONPOBOAOB;

) TEpPMOMETPbI NOKa3blBaloLLME:

Ha pacnpegenuTensHoM 1 cOOpHOM KOnneKkTopax BOASHbLIX TEMMOBbIX CETEN 1 MAPONPOBOAOB;

Ha TpybonpoBoAax BoAAHbIX TEMIOBLIX CETEW NMOCIE y3na CMELLEHNS;

Ha nogawwux n obpaTHbIX TpybonposBogax M3 Kaxaon cucTembl NoTpebneHus TennoTbl MO XO4y BOAbl
nepepn 3aaBWXKOWN.

8.10 B TennoBbIx NyHKTax ¢ pacxo4oM TennoTbl Ao 2,3 MBT gomkHbl npegycMaTpuBaThCs:

a) MaHoMeTpbl NoKasblBaloLme:

nocrne 3anopHoV apmaTypbl Ha BBOAE B TEMMOBOW MyHKT TpybonpoBOOOB BOASHbIX TEMMOBLIX CETeN,
NaponpoBOAOB N KOHAEHCATONPOBOAOB;

nocne ysna cMeLleHuns:;

[0 1 rnocne perynsaTopoB AaBreHus Ha TpybonpoBoaax BOASAHbIX TEMMOBbLIX CETEW U NapOonpOBOAOB;

Ha naponpoBogax [0 W Nocre peayKLUMOHHbIX KrnanaHoB;

Ha nogawwmx TpybonpoBodax Mocre 3arnopHOW apmaTypbl Ha KaXX4OM OTBETBIIEHWM K CUCTEMaM
notpebnexHvs TennoTel M Ha oOpaTHbIX TpybomnpoBoAax OO 3anopHOW apMaTypbl - U3 CUCTEM MOTpebneHus
TennoThbl;

0) WTyuepbl 4Nsi MAHOMETPOB:

OO0 3anopHoOn apmaTypbl Ha BBOAE B TEMfoBOW MyHKT TpybonpoBOOOB BOASHbLIX TEMMOBbLIX CETEW,
NaponpoBOAOB N KOHAEHCaTONPOBOAOB;

[0 1 nocne rpsiseBnkos, UNLTPOB U BOAOMEPOB;

B) TEpPMOMETPbI NOKa3bIBaKOLLNE:

rnocrie 3arnopHon apmaTypbl Ha BBOAE B TENMOBOW MyHKT TPyOGONpPOBOAOB BOASAHLIX TEMOBbIX CETEW,
NaponpoBOAOB N KOHOEHCATONPOBOAOB;

Ha TpybonpoBoAax BoAAHbLIX TENOBbLIX CETeW nocrie y3na CMeLLeHus;

Ha 06paTHbIX TpybonpoBogax nu3 cucteM NoTpebrneHns TennoTbl MO XO4y BoAbl Nepes 3aaBUKKaMM.

8.11 lMokasbiBatoLMe MaHOMETpPbl U TEPMOMETPbI LOIDKHbI MpedycMaTpmMBaTbCA Ha BXOA4E W BbIXoAe
TpybonpoBOOOB rpetoLiet N HarpeBaeMor BoAbl AN KaXdow CTyrNeHW BoOomnogorpeBaTeriel CUcTemM ropsidero
BOLOCHaOXeHWS N OTOMMEHUS.

8.12 T[lokasbiBalowne MaHOMETPbl AOSMKHbI NpeaycMmaTpuBaTbCa nepen BcacbiBalOWMUMM W noche
HarHeTaTenbHbIX NaTpPybKOB HAaCOCOB.

8.13 lNpwn ycTaHOoBKe cCamonuULIyLLMX TEPMOMETPOB U MaHOMETPOB CreayeT npegycMaTpuBaTtb KPOMeE HUX
Ha Tex ke Tpybonposogax WTyuepbl 4518 MOKa3biBaOLLMX MaHOMETPOB U MNb3bl AN TEPMOMETPOB.

8.14 B cnyyasax korga npubopbl yyeTa pacxofa TennoTbl KOMMMEKTYTCS CaMOMULIYLLIMMU UK
nokasblBalwLMMN  pacxogoMepamu, TepMoMeTpamMu W MaHomeTpamu, npegycmatpusats Aybnupylowme
KOHTPOIbHO-M3MepuTenbHble Npnbopkl He crneayerT.

8.15 ABTOMaTM3aUMIO N KOHTPOMNb YCTAaHOBOK cOopa 1 Bo3BpaTa KoHAeHcaTa cneayeT npegycMaTpuBaTh B
obbeme, ykazaHHom B CHuIT 2.04.07-86* onsa KoHOEHCATHbLIX HACOCHbIX.

8.16 [ns [easpauuMoOHHbIX YCTAHOBOK criedyeT npedycMaTpuBaTb — Criegylolne  KOHTPOJSIbHO-
naMmepuTenbHble MNpubopbI: TEPMOMETPLI MOKa3biBaKLLIME; YyKasaTenu YpoBHS BoAbl B 0akax; MaHOMETpbl
nokasblBalLlMe 1 camonuyLime.

8.17 Ha mMecTHOM LmMTe ynpaBreHust criegyeT npegycmaTpyBaTb CBETOBYHO CUrHanmsauuio O BKIAOYEHUN
pe3epBHbIX HACOCOB N AOCTMKEHWUW CreayoLnX npegenbHbIX napameTpoB:

TemnepaTtypbl BOAbl, MOCTynawwWehn B CUCTEMY T[OpsAYero BOAOCHabXeHus (MuUHUManbHad -
MakcumarbHas);

AaerneHnss B obpaTHbIX TpybonposBodax CUCTEM OTOMMEHMS Kaxaoro 3gaHus wnu B obpaTHOM
TpybonpoBoae pacnpeaenutenbHbIX ceTen oTonneHns Ha eBoixoge n3 LTI (MMHUManbHbIE - MakcMManbHbIe);

MUHMMarnbHOro nepenaga AaBneHvin B nogatollem n obpatHom TpybonpoBogax TennoBOW CETU Ha BXoae
1 Ha Bbixoae mn3 LTI,

YPOBHeW BOAbI UNW KoHAeHcaTa B 6akax U BOAOCOOPHbLIX NpUsiMKax.

lMpn npvMeHeHWM perynaTopoB pacxoda TennoTbl Ha OTONfMIeHWe crnegyeT npegycMaTpuBaTth
CUrHanNM3auuo O NPEBbLILLEHWN 3a4aHHOW BENNYUHBI OTKITOHEHMS PErynMpyemMoro napameTpa.

8.18 MeTtoguka pacyeTa rpaduKOB perynupoBaHvs nogadvv TEnnoTbl Ha OTOMNMeHVEe y noTpebuTenen,
nogaepxuBaemMbIX CUCTEMON aBToMaTtum3aumu, npegycMaTpuBaemMon B TEMMOBbLIX NyHKTax, npuBegeHa B npun. 18.



Mpu pacyeTe 3TMX rpadUKOB criegyeT YYMTbIBaTb MPUHSATBHIA PEXMM pPEeryriMpoBaHusi OTMycka TennoTbl Ha
NCTOYHMKE, BHYTPEHHME TEMNMOBbIAENIEHNS B MOMELLEHUSIX 30aHUIA Y COOPYKEHWUI, METEOPOOrMYECKME YCIIOBUS U
ap.

9. lucnetyepusaums n cBs3b

9.1 [MCTaHUMOHHbIA KOHTponb 3a paboTton ob6opygoBaHMs UM napamMeTpamMu  TernsioHoCUTens
OCYLLECTBMSIETCA B AWCMETYEPCKUX MyHKTax MNPeanpusiTus TennoBbiX CeTen, OObeaWHEHHOW AMCMNeTYEepPCKOM
cnyx6e (OLOC) »xwunoro panoHa, NPOMbLILSIEHHOIO W CEfIbCKOXO3SINCTBEHHOIO NPeanpusaTMs unM Ha wuTe
yrnpaBneHnsa NCTOYHMKA TENMOTbI.

Mpn TennocHabXxeHuUn oT KoTeNbHbIX MOLWHOCTLI0 35 MBT 1 MeHee ancnetyepusaumio npegycmaTpmBaThb
He pekoMeHayeTcs.

9.2 [lucneTtyepmsaLms ocyLLecTBsieTcs:

aBapuiiHo-nNpeaynpeauTenbHOW CuUrHanusauuenin nytem nepefadyM OfHOro 0O6Liero CBeTO3BYKOBOrO
CUrHana o HapyLlEeHMAX PEXMMOB paboTbl, NPeayCMOTPeHHoM B . 8.17;

ONCTaHUMOHHBIM yrpaBlieHNEM;

TenemexaHusauunen, Kak NpaBuno, B TENEMEXaHN3MPOBaHHbBIX CUCTEMAX TEMMOCHAOXeHNS.

Mpn otcytctBum OLAC Ha MPOMBIWIIEHHOM WM CENbCKOXO3AWCTBEHHOM MpPeanpuaTMn crnegyet
npegycmaTpuBaTb aBapyMnHO-NpeaynpeanTenbHy0 CUrHaNM3aLUmnio N3 HANBUAYyanbHbIX TENOBbIX NyHKTOB B LTTT.

9.3 [ucTaHUMOHHOE YynpaBneHwe cregyeT npegycmatpuBaTb npyv 0OBOCHOBaHMM AN KnanaHoB,
perynupyoLwmnx pacxog TennoThl HA OTOMNSIEHME U ropsvyee BogocHabxeHue, B cooTBeTcTBum ¢ nn. 3.9, 3.10, 3.15u
3.16 n ans gpyron apmatypbl 1 obopyaoBaHus.

9.4 lNpn Tenemexannsaumm npegycmaTpuBatoTCs:

a) TenensmepeHne no Bbi30BY CreayloLWnxX napaMmeTpoB TENNOHOCUTENS:

TemnepaTypbl BoAdbl B nogatowem TpybonpoBoge TennoBon cetn Ha Bxoge B LTI wnm UTI npwm
otcytctBum LUTTT. Ons unbix n obLeCcTBEHHbIX 30aHWUI TenensMepeHne TeMnepaTtypbl NnpeaycMaTpuBaeTcst O4HO
Ha Bce LUTI n UTI B gaHHOM MUKpoparioHe Npu TEMOCHA0XeHUM OT OQHOIO UCTOYHMKA TEMMOThI;

TemnepaTypbl Bodbl B nogatoLemM n obpaTHOM TpybonpoBogax CUCTEMBI OTOMSIEHUS KaXKO0ro 34aHUs;

0) TenecurHanusauus NyTeMm nepegayun ogHoro obLLero CBETO3BYKOBOrO CUrHamna o HapyLleHMsX PEXNMOB
paboTbl, NnpegycmMoTpeHHoro n. 8.17;

B) TeneynpasneHune npu obocHoBaHun B o6beme, ykasaHHOM B 1. 9.3.

9.5 [na TennoBblX NyHKTOB npu pacxoge TennoTtel 2,3 MBT u 6Gonee cnegyetr npegycmatpuBaTb
TenedOHHYH CBA3b C ANCNETYEPCKUM MYHKTOM.

10. TpeGoBaHMs MO CHMXKEHUIO YPOBHEN WWymMa 1 BUbpauum
OT paboThbl HACOCHOro o6opyaoBaHuUA

10.1 TpeboBaHMsa HaCTOSILLEro pasgena OOMMKHbI cobniogaTbCa B LEnsx npenoTBpalleHns NpeBbILLIEHS
ypoBHen wyma u Bubpaumn, gonyckaembix OCT 12.1.003, TOCT 12.1.012 n CHwuIl 1I-12-77 B 3gaHusx co
BCTPOEHHbLIMM TEMMOBLIMU MYHKTAMU N 6rIM3NexXaLunx K TEMMOBbIM NMyHKTaM.

MpumeyaHue. TpeboBaHWsi HacTOsILIEro pasgenia pacnpoCTPaHsIlOTCS Ha  TennoBble  MyHKTh
MPOMbILLIIEHHbIX U CENbCKOXO3ANCTBEHHBLIX MPEATNPUSTUN, eCNN OHW NPEedyCMOTPEHbI TEXHUYECKMM 3afaHneM Ha
MPOeKTUPOBaHUE TEMNMOBOro MyHKTa.

10.2 Tennosble NyHKTbl, obopyayemMble Hacocamu, He OOMycKaeTcs pasMellartb CMEXHO, Mo wunu Hag
NMOMELLEHUAMUN JKUIbIX KBapTWUP, ChanbHbIX W WrPOBbIX [AETCKUX AOLIKOMbHbIX YYPEXAEHUR, cnanbHbIMU
NOMELLEHUSMU LLIKOMN-UHTEPHATOB, FOCTUHULL, OBLLEXUTUI, CaHaToOpuEB, AOMOB OTAbIXa, NaHCUOHATOB, NanaTamu u
onepaunoHHbIMX  BOMbHUL, MNOMELEHUAMU C  AnuTenbHbIM MpebbiBaHMeM 6onbHbIX, KabuvHeTamu Bpaydewn,
3puTenbHbIMM  3anaMu  3penuiiHbiX MNPeanpusaTUin, 3a WCKIKYEHUEM TexX MyHKTOB, rAe YCTaHaBnMBalTCS
GecyHoamMeHTHble Hacockl, obecrneuvBaloliMe YpPOBEHb 3BYKOBOTO [AaBMEHUS B CMEXHbIX MOMELLUEHUsX, He
npesblwatoLwmnn gonyctumMeln no CHull 11-12-77.

MpumeyaHue. Ha TenmnoBble NyHKTbl, B KOTOPbIX MpegycMaTtpmBaeTca ycTaHoBka 6ecdyHOaMEeHTHbIX
HacocoB, TpeboBaHWSA HaCToALLEro pasfena He pacnpoCcTPaHsIoTCS.

10.3 MuHMmanbHOe paccTosHMe B CBETYy OT OTAeNbHO CTOSAWMX HadeMHbliX LTI Ao HapyXHbiX CTeH
nomMeLLeHn, nepeymncrieHHbiX B n. 10.2, AOMKHO NpMHMMAaTbCA HEe MeHee 25 M.



10.4 HapyxHble orpaxgaroLme KOHCTPYKLUMU Ha3eMHbIX TEMnOBbIX MYHKTOB AOIMKHbI MMETb BEMNUYUHY
n3onsaumMmM OT BO3OYLLHOIO LWyMa, onpegensiemMyto B cootBeTcTBum co CHull 11-12-77.

10.5 HapyxHble gBepu M BOpoTa TEMMOBbIX MYHKTOB HE OOMMKHbI, Kak npaBuno, ObiTb HanpasneHbl B
CTOPOHY MNoMmeLLeHun, nepedncnerHblx B n. 10.2, n OOMKHbI MMETb YNNOTHEHUE MPUTBOPOB C OOMYyCKaeMbIM
3a30pomM no nepumeTpy He 6onee 1 M. [lonyckaeTcs pa3mellatbe Hapy>XHble ABEPU U BOpPOTa B CTEHaX TEMNMoBbIX
NyHKTOB, 0BpaLLeHHbIX B CTOPOHY Hanbornee yaaneHHoro U3 ykasaHHbIX MOMELLEHMWN.

10.6 HeobxooMMOCTb MPUMEHEHUS [MyLIMTENEN LIyMa Ha BEHTUISLUMOHHBLIX MpOeMax B HapyXHbIX
orpaxxgeHusix, 3ByKonornoLlarLen obnmuoBKn CTEH 1 NOTOMNKA U BbIOOP MX KOHCTPYKLMM OOMKHbI ONpeaensaTbCs
pacyeTom.

3sykonornowyaroLlas obnmLoBKa JOSMPKHA NpeaycMaTpmBaThCa N3 HECTOPaeMbIX MaTepuarnos.

10.7 B oTAENbHO CTOALLMX TEMIOBbLIX MyHKTaxX TONWWHa 6EeTOHHOro nona AOImMkHA NPUHUMATLCA HE MEHee
0,2 M No nNec4yaHoWn NOoACkINKe TOMNWMHON He MeHee 0,2 M. [1py 3TOM B Ha3eMHbIX TEMMOBbLIX MYyHKTaX MO JOSHKEH
OTAENATLCA OT HaPYXHbIX OrpaxgaroLmnx KOHCTPYKUMA 3a30poM WnpuHon He meHee 0,05 M ¢ 3anofiHeHneM ero
NecKoM.

10.8 B oTAenbHO CTOAWMX TEMMOBbLIX MYHKTAX pPeKoMeHAyeTcs npefycMaTpuBaTh XXECTKOe KpenrneHue
HacocoB K oyHOAMEHTY, a BO BCTPOEHHbIX M MPUCTPOEHHbIX TEMMOBbLIX MyHKTAaX HacocCbl criegyeT ycTaHaBnuBaTb
Ha BMOpPOM30ONMpYyIoLLME OCHOBAaHUS, Kak NpaBumo, C NPYXWHHbIMU BUOponsonaTopamu.

Ons coeguHeHus TpybonpoBoaoB ¢ natpybkamm HAcOCOB AOMKHbI MPeAyCcMaTpyBaTbhCst rMOKMe BCTaBKU
ONVHOM He MeHee 1 M, yCTaHaBnuBaeMble, Kak NpaBWro, B rOpM3OHTanbHOWM NNOckocTU. B kayectBe rmbKmx
BCTaBOK Mpu TemnepaType TennoHocutensa o 100°C pekomeHayeTcs NpUHNMATh Pe3VHOBLIE HAMOPHbIE pyKaBa C
TeKCTUIbHbIM Kapkacom no FOCT 18698.

B oToenbHO cTosAwmx TEMMOBbLIX NYHKTax rmbkmue BCTaBKM JOMyCcKaeTCcs He npegycMaTpuBaTh.

10.9 B mecrtax BBOga TpybOMPOBOAOB, MAYLWIMX OT OTAESNbHO CTOSILUMX WM MPUCTPOEHHbIX TEMIOBbIX
MyHKTOB, B 30aHWsI )XeCTKas 3agerka Tpyd B CTeHbl U hyHOAAMEHTbI 3TUX 34aHUMA HE JOMYCKaeTCs.

Pa3mepbl oTBepcTui gns nponycka TpybO 4vepes CTeHbl M pyHAaMeHTbl OOMMKHbI obecneymBaTtb 3a3op
Mexay MOBEPXHOCTAMU TENMOU3ONALMOHHON KOHCTPYKUMM TPYObl U CTPOUTENBHOW KOHCTpYKUMen 3aaHud. Ons
3ajenku 3asopa criegyeT NPUMEHsITb 3NacTUYHbIe BOOOra30HENpoHMLaemMble MaTepuarnbl.

HenoaswkHble onopbl Ha 3TUX TpybonpoBodax AOMKHbI pa3MeLlaTbCs Ha PacCTOAHUM HE MEHee Yem 2 M
OT HapyXXHOW CTEeHbI 34aHus.

10.10 Bo BCTPOEHHbIX M NPUCTPOEHHLIX TEMOBbLIX NYHKTaX Nod onopbl TpybonpoBoAoB 1 060pyaoBaHUS
NPy MUX KPEenneHUn K CTPOUTENbHBIM KOHCTPYKUMAM 340aHMs Heobxoammo npefycMmaTtpusaTb BUbpoumsonupyowme
NpoKNnagKku1, B KA4eCTBE KOTOPbIX PEKOMEHOYETCS NMPUMEHSITb PE3NHOBLIE BUOPOM30NATOPbLI (KOBPUKHN).

11. dlononHuUTenbHbIe TpeﬁoBaHMﬂ K MPOEeKTUpoBaHMIO TenNMOBbIX NYHKTOB
B 0COObIX NMPUPOAHBLIX N KIMTUMAaTU4YeCKUX yCroBUAX CTpouTeribCTBa

Obuire TpeboBaHMUA

ParoHBl C CEeMCMUMUHOCTBLI 8 m 9 0asjoB
PariOHEI BEUHOMEPS3JIEIX I'PYHTOB
llonpabaTEBaeMbele TEePPUTOPUN
[IpocamouHele OT BaMauMBaHUS TPYHTH

O6wue TpeboBaHUA

11.1 Tpn NpoekTMpoBaHWU TENMOBbLIX MYHKTOB B paloHax C CeMcMUYHOCTbio 8 Gannos u 6Gonee, Ha
BEYHOMEP3NbIX FPyHTax, Ha nogpabaTbiBaeMbIX TEPPUTOPUSX M B panioHax C NPoCcadoyHbIMM OT 3amMayvnBaHus
rpyHTamm Il Tvna Heobxogumo cobnopaTte TpeboBaHua CHulM 2.02.01-83, CHul 11-7-81* (n3g. 1995 r.), CHuI
2.02.04-88.

Mpun pasmeLleHun 6akoB Ha NpocadoyHblX rpyHTax Il Tna cneagyet cobntogath Takke TpebosaHus CHul
2.04.02-84*.

Mpumeyanue. [lpn npocagoyHbix rpyHTax | Tuna TennoBble MNyHKTbI npoekTupyTcs 6e3 y4veta
TpeboBaHWI JaHHOro pasgena.

ParoHbI ¢ cencMUYHOCTLIO 8 U 9 GannoB

11.2 PacyeTHas CEVCMWYHOCTb AN 34aHUA TennoBbIX MYHKTOB AOMMKHa MNPUHUMATbLCA OAMHAKOBOW C
YCTaHOBMNEHHOW pacyeTHOW CEMCMUYHOCTBLIO ANs 30aHui, 0b6CnyXMBaeMbIX TENoBbIM MYHKTOM.



11.3 BbicoTa 3gaHui Ha3eMHbIX TEMMOBbLIX MYHKTOB HE JO/MKHA NpeBbIWaTth 4 M.

11.4 3anopHasd, perynupylowas W npegoxpaHuTenbHas apmaTypa He3aBuMCMMO OT MapaMeTpoB
TennoHocuTenen n guameTpoB TPYO OOIMKHA NPUHMMAaTBLCS CTanbHOMN.

11.5 B mecTtax npucoeamHeHusi TpybonpoBOAOB K Hacocam, BogonogorpesatensMm u Gakam LOMKHbI
npegycMaTpmBaTbCs KOHCTPYKLUUU KOMMEHCALUMOHHBLIX YCTPOWCTB, obecneuynBarolimMe NpoaosSibHble W YrroBble
nepemeLlleHus TpybonpoBoaos. [lonyckaeTcs npuMeHeHne rmbkmx Bctasok no n. 10.8 HacTosAwero ceoga npasun.

11.6 B mecTax npoxoga TpybonpoBOAOB TEMNOBLIX ceTeln Yepe3 PyHOAMEHTLI U CTEHbI 34aHWI TENMOBbIX
MYyHKTOB 3a30p MeXZy MOBEPXHOCTbK TEMIOU30NALNOHHON KOHCTPYKLUMU TPyObl, BEPXOM M CTEHKaMW Mpoema
OOIKeH npegycmatpuBaTtbca He meHee 0,2 M.

[na 3agenky 3asopa cregyeT NPUMEHSTb 3MacTUYHbIE BOOOra30HENpPOHMLaeMbIE MaTepurarbl.

PalioHbl BeHHOMEP3NbIX FPYHTOB

11.7 lMpun pacyeTe TpybONpOBOAOB Ha CaMOKOMMEHCAUMIO TEMNOBbIX YOJMHEHUIA C LEeNblo MOBLILEHUS
rMOKOCTU y4acTKOB TpyOONpOBOAOB MeXAy HEMOABWKHBIMW OMOpaMu pacyeTHOEe TEMoBOE yAJIMHEHME y4vacTka
cnepnyet yBenuumeaTb Ha 20%.

11.8 30aHns n coopyXeHus TENSOBLIX NMYHKTOB CriedyeT NPOEKTUPOBaTb HAA3EMHBIMU C BEHTUITMPYEMbBIMU
NoAnonbsMM.

11.9 lMpoknagky TpybonpoBoOoB crnegyeT npeaycMaTtpuBaTh Bbille YPOBHSA Mofia. YCTPOWCTBO B Mony
KaHanoB 1 NPUSIMKOB HE JOMyCcKaeTcs.

11.10 Onsa onopoxHeHus obopynoBaHus u TpybonpoBOAOB TEMNOBOro NyHKTa M CUCTEM MNoTpebneHus
TENMOTbI cnegyeT npegycMmaTpmBaTb CUCTEMY APEHAXa U CrivBa BOAbI, UCKMIOYAIOLLY BO34eNCTBUE TENMOThI Ha
TPYHT.

11.11 Yucno napannensHo paboTalwmx BoAONOAOrpPEBATENEN ANst CUCTEM OTOMNSEHMS AOMKHO OblTh He
MeHee [BYX, paccyuTaHHblX Ha 75% NpOU3BOOUTENBHOCTU KaXAbl, a AN CUCTEMbl OTOMMEHUs 30aHUn ©
COOpPYXeHWI, He OONYCKaloLLMX NepepbIBOB B nogave Tennotbl, - Ha 100%.

11.12 MNpn NpMMEHEeHMN apmaTypbl OBLLENPOMBILLNIEHHOrO HAa3HAYEHUSA U Kpenexa, W3roTOBIIEHHOro U3
yrnepoaucTon ctanu, OSMKHbI cOBMoaaTbCa MEPONPUATUS, UCKITHOYaOLLME BO3MOXHOCTb CHIDKEHNUSI TeMNepaTypbl
ctanu Hmwke MuHyc 30°C npy TpaHCNOPTUPOBAHMU, XPAHEHUN, MOHTAXE U 3KCMyaTaLuu.

11.13 3arnybneHue 6akoB ropsidert BOAbl U KOHOEHCATHbIX OAKOB HWKE MITaHMPOBOYHbIX OTMETOK 3eMIIU
Mpy CTPOMTENBCTBE HA BEYHOMEP3IbIX PYHTaxX Mo npuHuuny | (C coxpaHeHMeM Mep3rioro COCTOSHUSA FPYHTOB) He
JonyckaeTcs.

NoppabatbiBaeMble TeppuTOpUN

11.14 Tlpn nNpoEeKTUPOBaAHUM TEMMOBbLIX MNYHKTOB Ha noapabaTbiBaeMblX TEPPUTOPUSX OOSMKHbI
cobntogatbes TpeboBaHmsa nn. 11.4-11.6.
11.15 Ycunums oT HenoABMXKHbBIX ONOP HE AOSMKHbI NepefaBaThbCs Ha KOHCTPYKUUIO 34aHNIA.

MpocagoyHble OT 3aMayYMBaHUA FPYHTbI

11.16 lNog monmamu TEnnoBbIX NMYHKTOB M Gakamu cnegyeT npegycmatpyBaTtbh YMMOTHEHME TPYHTA Ha
rnyouHy 2,0-2,5 M. KOHTyp ynnoTHEHHOro rpyHTa OCHOBaHMSI AOMMKEH ObiTb Gornblue rabapuToB COOPYXKEHUS He
MeHee 4yeM Ha 3,0 M B KaXKayto CTOPOHY.

Monbl AOMKHBI ObITb BOOOHENPOHMLAEMLIMUA N UMETL YKINOH He MeHee 0,01 M B CTOpOHY BOAOCOGOPHOro
BOAOHENPOHNLLAEMOro NPUAMKa.

B mecTax conpsxeHus nomnos coO CTeHaMu AOMKHbI NpeaycMaTpuBaTbCs BOAOHENPOHMLAEeMble NINHTYChI
Ha BbicoTy 0,1 - 0,2 m.

11.17 PacctosiHMe oOT 6akOoB-akKyMynsaToOpoB W KOHAEHCaTHbIX GakoB, pasmellaembiX BHE TensoBbIX
MYyHKTOB, A0 30aHWA U COOPYXEHWW OOIMKHO ObiTb: Mpu rpyHTOBLIX ycnosusx Il Tmna (¢ BogonpoHuuaembiMu
NOACTUMAaKWMMU TPYHTaMU) He MeHee 1,5 TOnWMHBLI NPOCcCagovHOro Crnos; Npu rpyHToBbLIX ycrnosusx |l Tuna (c
BOOOHENPOHMLaeMbIMI MOACTUAOLWMMY TPYHTaMWN) HE MeHee Tpex TOSLLMH NPOCafoYHOro Cros, Ho He Gonee 40
M.

11.18 MNpoknagky TpybonpoBoaoB cneayeT npegycMaTpuBaTh, Kak NpaBusio, Bbille YPOBHS nona.

HonyckaeTtcs npoknagka TpybonpoBOAOB B BOAOHENPOHULLAEMbIX KaHanax.



11.19 B mecTax npoxoga TennoBbiX ceTen yepe3 PyHOAAMEHTbl UM CTEHbl 30aHUN TEMOBbLIX MYHKTOB
3a30p MeXAy MOBEPXHOCTbIO TEMMOU3ONSLMOHHOMW KOHCTPYKUMM TpybonpoBoga M BEPXOM (HW30OM) OTBEPCTUS

OOJDKEeH npeaycMatpuBaTbCA C y4eToM BO3MOXXHOW npocagku 3aaHna nnn CoOopy>xXKeHu4.

MuHMManbHbIE PacCTOSAHUA B CBETY OT CTPOUTENbHbIX KOHCTPYKLUMA
Ao Tpyb6onpoBoaoB, 060pyaAoOBaHUA, apMaTypbl, MeXAy NOBEPXHOCTAMMU
TEeNNOU3OoNALNOHHBLIX KOHCTPYKLUUIA CMEXHbIX TPYyOONnpoBoaoB,

a Takxe LWWMPWHa NPOXo[oB

Tabnvua 1. MMHMMAJIbHBE pPaccToOSHMUS B CBeTy oT TPyDONPOBOIORB
0O CTPOUTEJIbHEIX KOHCTPYKLMM M IO CMEXHBIX TPYyOONPOBOIOB
Tabauua 2. MyHMMaJibHasg WMPKHa OPOXOIOB
Tabnuua 3. MyHMMaJIbHOE PacCTOSHME B CBETYy Mexay TPyOOoInpOBOIaMM
M CTPOUTEJIBEHBEIMY KOHCTPYKIMAMIM

MuHMManbHbIe PacCTOAHUA B CBeTy OT TPyGONnpoBo4oB
[0 CTpoUTENbHbIX KOHCTPYKLMI M 40 CMEXHbIX TPyGonpoBoaoB

Y CJIOBHEIN PaccTosHME OT MOBEPXHOCTU TEIJIOM3OJIALUMOHHOM KOHCTPYKLUN
ovamMeTp TpyBONPOBOIOB, MM, HEe MeHee
TPyDONIPOBO—
OB, MM 0O CTEHH o oo roJja IO IIOBEPXHOCTU
[IEPEKPHITUSA TENJIOM30JIALUMOHHONT
KOHCTPYKLUU CMEXHOTO
TpyDonpoBona
1o 1o
BEPTUKAIM |TOPUBOHTANNU
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
pmMeuanme. [Ipy PEKOHCTPYKLMM  TEILJIOBBIX IYHKTOB c VCIIOJNIb 30BaHUEM
CylmeCTBYRIMX CTPOMTEIIbHBEIX KOHCprKHMﬁ IOoIyCcKaeTcsa OTCTYIIJIEeHre OT
pPasMepoB, YKasz3aHHBEIX B JaHHOM Tabjiuile, HO C ydyeToM Tpeb®oBaHUM . 2.33.

MuHumanbHas WMpuHa npoxonos

PaccTogHue B
CBEeTY, MM,
HEe MeHee

HamMeHoBaHMe OOOPYIOBaHMS M CTPOMTEJIBHEIX KOHCTPYKLMUM,
MeXIy KOTOPBIMM [PeNyCMaTPMBAKTCS IPOXOMIE

Mexnoy HacocaMM C SJIeKTpoaBMTaTeNsaMu HanpsxeHmem no 1000 B 1,0

MpunoxeHue 1

Ta6nuua 1

Tabnuua 2



To xe, 1000 B m OGoJjee 1,2
Mexnoy HacocamMu M CTEHOM 1,0
Mexny HacocaMM ¥ PacCOpeleIMTEJIbHEIM WUTOM MM mmToM KUIIMA 2,0
Mexny BHICTYyIHIALWYMM dYacTaMy OOOPYIOBaHMSA (BoIoIOImOIpeBaTe-— 0,8
Jiel, TPA3eBUKOB, DJIEBATOPOBR UM IOpP.) WM BHCTYNALIMMM YaCTSa-—

MM ODOPYyIOBaHMS M CTEHOM

OT mojla WIM IIEePEeKPETUS IO IIOBEPXHOCTM TEIJIOM3OJISLMOHHBIX 0,7
KOHCTPYKLUUM TPyOOIPOBOIOB

IOnsa oOCHyXMBaHMA apMaTypbl M KOMIIEHCATOPOB (OT CTEHBE IO

braHLa apMaType MM OO KOMIeHcCaTopa) NpM OuaMeTpe TpyoO,

MM :

no 500 0,6
or 600 mo 900 0,7
IIpy yCTaHOBKEe IOBYX HACOCOB C 2JIEKTPOABUITATEJIAMU Ha OIHOM 1,0
byHmamMeHTe 0e3 npoxola MexIOy HMMM, HO C obecledeHMeM BOK-—

Py COBOEHHOM YyCTaHOBKM NPOXOIOB

Tabnuua 3

MuHumanbHoe paccTosiHMe B CBeTy Mexay Tpy6onposogamu
M CTPOUTENTbHBLIMU KOHCTPYKLMAMU

HammMmeHoBaHMe PaccTogHue B
cBeTY, MM,
He MeHee

OT BEHICTYHNAKIMX YaCTENM apMaTyps WX obopyrmoBaHusa (cC 200
YUYEeTOM TEMNJOUIOJALUMOHHON KOHCTPYKLMM) OO CTEeHH
OT BEHCTyIAKUIMX UYacCTel¥ HaCOCOB C »JeKTpoIBUI'aTeJIaMU 300

HanpsaxeHnveMm no 1000 B ¢ mmaMeTpoM HAIOPHOTO IaTpyOka He
Bosee 100 MM (OpM YCTaHOBKe y CTeHEl 6e3 Ipoxola) Ho

CTEHEL

Mexny BBICTyHNAOWMMM YaCTSAMM HACOCOB M DJIEKTPOABMUIATEJIEN 300
IpM yCTaHOBKe IBYX HAaCOCOB C 3JIEKTPOIBUTATENIAMM Ha

oODHOM (QyHIaMeHTe y CTeHH 0e3 Npoxona

OT OGinaHLa 3aIBMXKM Ha OTBETBJIEHMM HO IIOBEPXHOCTHU 100
TENJIOU30JIALUMOHHOM KOHCTPYKLMM OCHOBHEIX TPyO

OT BHIOBUMHYTOI'O MNIMHOEJS S3aIBVXKU (mym mTypsaja) Io 100
CTEeHBl MM NepeKpeTud npu D y <= 400 MM

To xe, npu D y >= 500 mm 200
OT moJjla OO HU3a TelJIOM3O0JIALMOHHOM KOHCTPYKLUMM apMaTyphl 100
OT cTeHH MM OT (QJaHLa S3aIBMXKM OO WTYLEPOB OJiS BHIIyCKa 100
BOIEl MM BO3OyXa

OT mnojla MaIM NEPEKPHTHUS OO NOBEPXHOCTM TEIJIOM3OJIALMOHHOM 300

KOHCTPYKLIMM pr6 OTBETBJIEHUN

MpunoxeHue 2

MeToauka onpegeneHus pac4eTHOWN TenyioBoON NPOU3BOAUTENILHOCTU
BogonoforpeBaresniel OTOMNJIEHUS U ropAYero BoOAOCHaGXeHus

1. PacuyeTHylo TennoByl MNpOM3BOAUTENBHOCTbL Bogonogorpesatenen Q(sp), cregyeT MpuHMMaTthb Mo
pacyeTHbIM TEMOBbIM MOTOKAM Ha OTOMJIEHME, BEHTUMSAUMIO U ropsiiee BOAOCHabXeHWe, NpuBEOEHHbIM B
NPOEKTHOW JOKYMEHTaUUN 30aHNA U COOPYXEHUI.

Mpn OTCYTCTBMM MPOEKTHOW AOKYMEHTaUMW LOMYyCKaeTCsl OnpeaensaTb pacyeTHble TensoBble MOTOKM B
cooTBeTCcTBMM C yKaszaHuamum CHul 2.04.07-86* (M0 yKpyNHEHHbIM NoKa3aTensam).



2. PacyeTHyl0 TennoByl MPOM3BOAMTENBHOCTE BOAOMNOAOrpEBATENEN Ans cuctem oTonneHuss Q(sp)_o
criefyeT onpenensTb Npy pacyeTHoN TemrnepaType Hapy)XHOro BO3ayxa ANl NPOEKTUPOBaHNs oTonnenus t_o, °C,
Y NPUHUMATL MO MaKcUMarnbHbIM TeNMoBLIM NoTokam Q_omax, onpeaensiemMbiM B COOTBETCTBUM C yka3aHueM M. 1.

Mpy He3aBMCUMOM NPUCOEOVHEHUMN CUCTEM OTOMMEHNA U BEHTUNAUMM Yepes obLuii BogonodorpesaTernb
pacyeTHaa TennosBas NPoOV3BOOUTENBHOCTL Boaonodorpesartens, BT, onpegenseTtcs no cymMme MakcMmanbHbIX
TEMNNOBbIX MOTOKOB Ha OTOMNMEHWe Y BEHTUMALMIO:

Q0 =29 + 0 .

O omax vmax

3. PacueTHylo TenmnoByk MpoM3BOAUTENBHOCTbL BoAonodorpesaTtenen, BT, ana cuctem ropsyero
BOLOCHAOXeHMs1 C y4eTOM NOoTepb TEMMOTbl MOLAIOWMMM U LMPKYNSUMOHHBIMKM Tpybonpoeogamu Q(sp)_h, BT,
crnegyeT onpenendatb nNpu TemnepaTypax Bogbl B TOYKe M3romMa rpadmka Temnepartyp BOAbl B COOTBETCTBUM C
ykasaHuamu n. 1, a nNpyM OTCYTCTBMU MPOEKTHOM AOKYMEHTauuMM - MO TEnroBbiM MOTOKaM, onpeaenseMbiM Mo
cnegyowum bopmynam:

npy Hanuyum BakoB-akKyMynsTOPOB HarpeBaemow BoAbl Yy notpebutenen - no cpegHemy TenrnoBoMy
MOTOKY Ha ropsiiee Bo4oOCHabXeHue 3a OTonUTENbHBINM nepuoa, onpegensiemomy no n. 3.13, a CHwull 2.04.01-85,
no coopmyne

h
Q
h T
Q =
sp 1,2

UNn B 3aBUCUMOCTU OT NPUHATOrO 3anaca TennoThbl B 6akax no npun. 7 n 8 ykazaHHow rnasbl (v no CHul
2.04.07-86* - Q(sp)_h =Q_hm);

npu OTCYTCTBMM BaKOB-aKKyMynsTOPOB HarpeBaeMon BOAbl y noTpebutenen - no MakCMMarbHbIM
TENIOBbIM MOTOKaM Ha ropsiiee BogocHabxeHue, onpegensiembiM no n. 3.13, 6 CHull 2.04.01-85, Q(sp)_h(h) =
Q_hr (unn no CHwuIM 2.04.07-86* - Q(sp)_h == Q_hmax).

4. TlpM OTCYTCTBUM [JaHHbIX O BENMYMHE MOTepb TennoTbl TpybonpoBogamMu CUCTEM FOpPsiYEro
BOAOCHabXeHWs JonyckaeTcs TennoBble NOTOKM Ha ropsiyee BogocHabxeHune, BT, onpegenatb no dopmMynam:

npu Hann4nyM 6akoB-akKyMynsaToOpoB

c
Q = X (G (55 -t )(1L + k ) (1)
hm 3,6 hm c TII

Mpy OTCYTCTBUM GaKOB-aKKyMynsiTOPOB

C

Q = (G + G k )(55 -t), (2)
hmax 3,6 hmax hmc T c
roe K - KO2OOUUMEHT, YUMTHBAKIUNI [IOTEPU TEIMJIOTH TPpyOOoNpoBOdaMM CUCTEM
TII TOopsAYero BOIOCHaOXeHMd, OpPpMHMMaeMell rno Tabj. 1.

Ta6nuua 1

KosdboduumeHT, yUMTHBAWLIIMNI
IOTEePM TEIJIOTH
TpyBonposogamm, k Tn

TUIEL CHUCTEM TOPSYero BOIOCHAOXeHMS

Opu HaJIudmm es
TEIJIOBEIX CeTeM |TellJIOBHIX
ropAYero ceTen
BONOCHAOXeHMd |Topadero
nocye UTII BOIOOCHAO-
XKEeHU I




C MBOIMPOBAHHEIMM CTOSKaMy 0e3 [OJIOTEHLEeCymM— 0,15 0,1
Tesen

To xe, C IIOJOTEeHLeCyUMUTeJIIMU 0,25 0,2
C HeMBOJMPOBAHHEIMM CTOSKAMM U I[IOJIOTEHLECYIM— 0,35 0,3
TeJIAMN

Taobnuua 2

Hauano mab6nuuybl. CM. OKOHYaHUe

YucyeHHocTs xuTejen| 150 250 350 500 700 1000 1500 2000

Kosdbdémumenr wqacomom| 5,15 4,5 4,1 3,75 3,5 3,27 3,09 2,97
HEepaBHOMEPHOCTU
BoconoTpebyieHna k u

OkoHyaHue mabnuubi. CM. Ha4yamno

UMCJIEHHOCTEL XUTeJIen 2500 3000| 4000| 5000 6000 7500| 10000 20000

Kosdpdpuiimenr yvacosom| 2,9 2,85 2,78 2,74 2,7 2,65 2,6 2,4
HEPaBHOMEPHOCTH
BomonoTpebyieHna k u

Mpn OTCYTCTBUM [OaHHbIX O KONMMYECTBE WM XapaKTepucTuke BoaopasbopHbIX NMpuGOPOB YacoBoW pacxon
ropsidert Boasl G_hmax Ans xunbix panoHoB AonyckaeTcs onpeaensTs no gopmMyne

G =%k x Cymma G , (3)
hmax y hm

roe k - xo3QdULMEHT 4acOBOM HEPABHOMEPHOCTM BOIONOTPeOJIeHMS, IPMHMMAaEMBIN
u no Tabi. 2.

MpumeyaHue. [na cucteM ropsiyero BOAOCHAGXeEHMUS, OOCNyXMBaOLKMX OOHOBPEMEHHO XXUMble WU
o6LLecTBEHHbIE 3aaHUs, KOIMULMEHT YaCOBON HEPABHOMEPHOCTM crieayeT NMpUHUMaTh MO CYMME YUCIEHHOCTM
XUTENEN B XUNbIX 30aHNSX U YCITOBHOW YnCrieHHOCTU xuTtenen U_ycn B o6LLEeCTBEHHbIX 34aHMsAX, onpeaensieMon
no coopmyne

o6
U = 0,25 G , (4)
YyCII hm
fe]0)iif
roe G - CpemIHuM pacxoX BOIbBl Ha IopAdee BOINOCHAaODXeHMEe 3a OTONMTEJIbHHBM
hm nepmon, Kr/d, nja OBmMEeCTBEHHBIX 3IaHmi, onpenesgeMent o CHwull

2.04.01-85.
Mpn oOTCYTCTBUM [aHHbIX O Ha3Ha4YeHUW OOLIEeCTBEHHbIX 34aHWA JonyckaeTcsa npu  onpegeneHum
KoabhmUMeHTa YacoBOW HEPaBHOMEPHOCTU MO Tabn. 2 YCMOBHO YUCMEHHOCTb >XWUTENen npuHumaTb C
KoadhpuumeHTom 1,2,

MpwunoxeHue 3

MeToauka onpegerneHusi napamMeTpoB Anisi pacyeTa
BogonopgorpesaTternen oToNMeHus



1. PacueT noBepxHOCTW HarpeBa Bofonogorpesatenein otonnenus F, M2, npoBoauTca npu temnepartype
BOAbl B TEMNSIOBOW CETW, COOTBETCTBYIOLLEN pacYeTHON TemnepaType HapyXHOro BO3fyxa AN MpPOeKTUPOBaHUS
OTOMMEHUS, N Ha pacyYeTHYI0 Npou3BoanTENbHOCTL Q(Sp)_O, onpeaeneHHyto no npun. 2, no gpopmyne

Qo
e (0
Ccp

—
—

"®opmyna 1"

2. TemnepaTypy HarpeBaemon Bofbl cnegyeT NnpUHUMaThb:

Ha BXoge B BogonofdorpeBaTtenb Tay_2 - paBHOW TemnepaType BoAdbl B 06paTHOM TpybGONpoOBOAE CUCTEM
OTOMMEHUSA NpKU TEMNepaType HapyXHoro Bo3ayxa t_o;

Ha Bbixode M3 Bogonogorpesatens Tay_01 - paBHoW TemnepaType BOAbl B nofatowem Tpybonposoae
Tennosbix ceTer 3a UTM wunu B nogatowem TpybonpoBoge CUCTEMbI OTOMMNEHUS MNpU  YCTaHOBKE
Bogonogorpesatens B VTI npu TemnepaType Hapy>KHOro Bo3gyxa t_o.

MpumeyaHue. [Npu HE3aBUCMMOM MNPUCOEANHEHMM CUCTEM OTOMMEHUA U BEHTUNAUUKM 4epe3 obLumi
Bogonogorpesartens Temnepatypy HarpeBaemon Bogbl B obpaTHom TpybonpoBoge Ha BXxoge B
BOZoOMNofdorpeBaTenb criegyeT ONpedensaTb C y4eTOM TemnepaTypbl BoAbl Nocrne NpucoeavHeHus Tpybonpoeoaa
cucTeMbl BeHTUNsuuK. Mpu pacxode TENNOThbl HAa BEHTUNSAUMIO He 6Gonee 15% CymMMapHOro MakcMMarbHOro
YacoBOro pacxofja TennoTbl Ha OTonneHuMe [OornyckaeTcss TemnepaTypy HarpeBaemon BoAbl nepeq
BOZOMNoAorpeBaTenem NpuUHNMaTh PaBHOM TeMnepaType BoAbl B 06paTHOM TpyboNpoBOAE CUCTEMbI OTOMMEHUS.

3. Temnepartypy rpetowen Boasl cnegyet npuHUMaTh:

Ha BXoe B BOAOMOJOrpeBaTerb - paBHOM TemnepaType BoAbl B NoAatoLeM TpybonpoBoae TENSIOBOWN CETU
Ha BBOZE B TEMOBOW MYHKT Tay_1 Npu TeMnepaTtype HapyXHOro Bo3ayxa t_o;

Ha Bbixoge w3 Bogonogorpesatens Tay_02, - Ha 5-10°C Bbiwe TemnepaTtypbl BoAbl B 06paTHOM
TpybonpoBoae cucteMbl OTOMNEHUSI NPU pacyYeTHON TemnepaType HapyXHoro Bosgyxat o.

4. PacueTHble pacxogbl Bogbl G_do u G_omax, kr/4, ons pacyeTa BogonodorpeBaTenen cucTem
OTONNIEHUS crieqyeT onpeaensaTb No popmynam:

rpetowien soabl

3,6 Q
omax
G = ; (2)
do (ray - may ) ¢
1 02
HarpeBaeMOVl BOAbl
3,6 Q
omax
G = . (3)
omax (Tay - Tay ) c
01 2

Mpn He3aBMCMMOM NPUCOEANHEHNM CUCTEM OTOMSIEHUSA U BEHTMNALMM Yepe3 obLimin BogonoaorpeeaTenb
pacyeTHble pacxoabl Boabl G_do u G_omax, Kr/4, cnefyeT onpefendrts no oopMynam:
rpetowen Boabl




do (Tay - Tay ) C

1 02
HarpeBaemMown BOAbl
3,6(Q + Q )
omax vmax
G = ; (5)
omax (Tay - Tay ) c
01 2
roe Q ’ Q — COOTBETCTBEHHO MaKCUMaJlbHEIE TEeIlJIOBEIE IIOTOKM Ha
omax vmax OTOIlJIEHNMEe VM BEHTUMIIALNMIO, Br.

5. TemnepatypHbin Hanop OenbTa-t_cp, °C, BogonogorpesaTens oTonneHus onpeaenseTcs no opmyrne
_(y~19) - (r02 — 1)

231g 170
Tp2 — T2

Al

cp

(6)

"®opmyna 6"

6. KoadhduumeHT Tenmonepegaum B 3aBUCMMOCTM OT KOHCTPYKUMW BogonogorpesaTens cnegyet
onpefenaTb nNo npun. 7-9.

MpunoxeHue 4

MeToauka onpeaeneHusi napameTpoB ANA pacyeTa BogonogorpeBarenem
ropsiyero BoAOCHabXeHnsl, NPUCOEANHEHHbIX MO OAHOCTYNEHYaTon cxeme

1. Pac4eT noBepxHOCTW HarpeBa BOAOMNOAOrpeBaTenein ropayero BoOAOCHabXeHNss cneayeT NpousBoanTb
(cm. puc. 1) npyu TemnepaType BoAbl B MOJalolleM TpybonpoBoAe TEMfOBOW CETW, COOTBETCTBYHOLLEN TOYKe
nsnoma rpadmvka TemnepaTyp BoOAbl, UMM MPU MUHUMANbBHOW TemnepaType BOAbl, €Cru OTCYTCTBYET W3MOM
rpacouka Temnepatyp, U No pacyeTHOM NPOM3BOAUTENBHOCTU, ONpeaeneHHon no npun. 2

Q,F
kAt

F= , (1)

p

"®opmyna 1"

2. TemnepaTypy HarpeBaemol BoAbl CefQyeT NpvHUMaTh: Ha Bxode B Bogonogorpesatenb t ¢ - paBHowm
5°C, ecnu OoTCYTCTBYIOT 3KCMNyaTaLMOHHbIE AaHHbIE; HA BbIxoAe u3 Bogonogorpesatens t_h - pasHoi 60°C, a npu
BaKyyMHoOW geaspauuu - 65°C.

3. Temnepatypy rpetowen Bogbl cregyeT NpuHMMaTh: Ha BXxoge B Bogonogorpesartens Tay' 1 - paBHOM
TemnepaTtype BOAbl B nMogatolem TpybonpoBode TensioBOM CETU Ha BBOAE B TEMNMIOBOW MyHKT Npy Temnepatype
HapyXHOro Bo3fdyxa B TOYke m3nomMa rpadmka TemnepaTyp BOAbl; Ha Bbixoge M3 Bogonogorpesartens tay' 3 -
pasHou 30°C.

4. PacyetHble pacxogbl Bogbl G_dh wu G_h, «kr/4, gna pacuyeTta BogonogorpeBaTens rops4vero
BOAOCHabXeHus criegyeT onpeaensTtsb No hopmynam:



rpewuen soasbl

3,60;7
th = ——; (2)
(t=1'3)c
HarpesaemMoi BoAabl
3,607
= 3G (5
(fh — f(.)C
(2)
(3)

"®opmynsbl 2 n 3"

5. TemnepaTypHbIii Hanop BogonoAorpeBaTens ropsyero BoAoCcHabXeHUs onpeaenseTcs no gopmyre

At

_ (Wa-te) — (T -ty) 4
2,3lg T3—fc ( )

1=y

"®opmyna 4"

6. KoadpdumumeHT Tennonepesaunm B 3aBUCMMOCTM OT KOHCTPYKLMM BogonogorpeesaTens cregyet
onpegenaTts no npun. 7 - 9.

MpunoxeHue 5

MeToauka onpegerneHus napamMeTpPoB ANsl pacyeTa BoAgonogorpesaTenen
ropsiuero BOAOCHabXeHUsl, NPMCOeANHEHHbIX MO ABYXCTyNeH4YaTon cxeme

MeToamka pacuyeta BogonogorpesaTtenen ropsyero BoAOCHabXeH s, NPUCoOeaNHEHHbIX K TEMNOBOW CeTu
no ABYXCTyneH4aTon cxeme (CM. puc. 2 - 4) ¢ orpaHMYeHneM MakCMMarnbHOIo pacxoda CeTeBOW BOAbl Ha BBOA,
npMMeHsemMass OO0 HacTosAWero BpPEeMEeHW, OCHOBaHa Ha KOCBEHHOM MeTode, MO KOTOpoMy TenroBasi
nponsBoguTENbHOCTE | CTyneHn BopgonogorpeBaTtenen onpegensdetca  ©anaHCOBOWM  Harpys3komM ropsiyero
BoAocHabxeHus, a Il cTyneHn - no pasHuue Harpy3ok mexagy pacyeTHOM W Harpyskow | ctyneHw. [pu aToM He
cobrnitogaeTcs NPUHUMN HEMPEpPbLIBHOCTU: TemnepaTypa HarpeBaemMon BoAbl Ha Bbixode w3 Bogonogorpesatens |
CTyNeHu He coBnagaeT ¢ TemnepaTypon TOM e BoAbl Ha BxoAe BO |l cTyneHb, 4YTO 3aTpyAHSET ee UCMOoNb30BaHne
Anst MaluHHoro cyeTta. HoBasa metoauka pacuyeta 6ornee normyHa onsg OBYXCTYNEHYATON CXeMbl C OrpaHUYeHneM
MaKcMmarbHOro pacxoga ceTteBon BoAbl Ha BBoA. OHa OCHOBaHa Ha TOM MOSIOXEHWM, YTO B Yac MakKCMMarbHOro
Bogopasbopa npu pacdeTHom Ana nogbopa BogonogorpeBaTenen TemnepaType HapyXXHOro BO3gyxa,
COOTBETCTBYIOLLEN TOYKE M3NOMa LEHTPanbHOrO TemnepaTypHOro rpaduka, BO3MOXHO MpeKpalleHve nogayu
TennoTbl Ha OTOMMEHNeE, N BCA ceTeBas BoAa NOCTynaeT Ha ropsyee BOAOCHabXeHMe.

Ons Bbibopa Heob6xoaAMMOro TMNopasmepa 1 Yncna Cekumn KoxyxoTpyoHoro nmbo yncna nnactuH 1 yicna
XOA0B NNacTMHYaToOro BoAoNoJdorpesartenen crnegyet OnNpeaenvTb MOBEPXHOCTb Harpesa MO  pacyeTHou
NPOVN3BOAMTENBHOCTU U TemnepaTypaMm rpetoLien 1 Harpesaemor BOAbl U3 TENNOBOro pacyeTa B COOTBETCTBUM C
HKenpusegeHHbIMY ddopMynamu.

1. PacyeT nosepxHoCTM HarpeBa F, M2, BogonogorpeBaTernen ropsyero BOOOCHAOXeHUS [OImKeH
Npou3BOAMTLCA MpU TemnepaTtype Bogbl B nogawwem Tpybonposode TennoBOW CETU, COOTBETCTBYIOLLEN TOYKe
nsnoma rpacduka TemnepaTyp BOAbl, UMM MPU MUHUMANbLHOW TemnepaType BOAbl, €Crn OTCYTCTBYEeT W3NOM
rpacpvka TemnepaTtyp, Tak Kak npu 3TOM pexume OyaeT MUHUManbHbI nepenaj TemnepaTyp W 3HaYeHuw
KoadhpuumeHTa Tennonepenayn, no gopmyne



sp

F=—t
kAt

roe Q) — pacyeTHas Tennosas NpoOu3sC
HOCTb BOAgoNnogorpesarene rops
nocHabxeHus, onpenenseTca nNc
k — koaddurumeHT Tennonepegadu, B
onpenensaeTca B 3aBUCUMOCTU OT &
U1K BOAONOO0rpeBarenen no npt
Atcp — cpenHenorapm¢MmquK%q PA3HC
nepaTyp MEXy rpelowen n Harp
BOAON (TemMnepaTypHbin Hanop)
penenaetca no dopmyne (18) He

ro NPUIOXEHUS.

"®opmyna 1"

2. PacnpepgeneHne pacyeTHol TennoBow npou3soguTensHocTn Q(sp)_h Bogonogorpesatenen mexay | n
Il cTyneHsAMM OCyLLECTBNSIETCA UCXOA4A W3 YCMOBWS, YTO HarpeBaemasi Boda Bo |l cTyneHu porpeBaetcs Ao
Temnepatypbl t h = 60°C, a B | ctyneHn - go temnepatypsbl t(l)_h, onpegensieMon TEXHUKO-3KOHOMMWUYECKUM
pacyeToMm unM npvHumaemon Ha 5°C meHee TemnepaTtypbl CeTEBOW BoAbl B 06paTtHOM TpybonpoBoge B TOuke
nanoma rpaduka.

PacueTHass TennoBasi npov3BoaMTENbHOCTL Bogonogorpesatenen | u Il ctyneHen Q (spl,Il)_h, Br,
onpegenseTcsa no dopmMynam:

¢

Q' = Ghmax (th — 1c) 360 (2

Iy €
QZP” = Ghmar(’h — th) 3,-6 (3)



"®opmynbl 2 n 3"

3. Temnepatypa HarpeBaemMon Bogpl, °C, nocne | ctyneHn onpegensietcs no opmynam:

npn 3a8UMCUMOM NpcoceinHeHni Cn
NNeHny

f;lr = T'Q—S;

npv He3asBunCcuMOM nNpncoegnHeHu"
oTonnexHund

t}? = T'(}Q —5.

"®opmynbl 4 n 5"

4. MakcumanbHbld  pacxo Harpesaemon Bofbl, Kr/d, npoxogswen uyeped | un Il cTyneHu
BoZoMnofdorpesaTens, cregyeT pacCcYuTbiBaTb MCXOAS W3 MaKCMManbHOro TEMnIoBOro MNOTOKa Ha ropsayee
BogocHabxeHne Q_hmax, onpegensiemoro no coopmyne 2 npwn. 2, n Harpesa Bofbl 4o 60°C Bo Il ctyneHu:

| 3,600
G = 2 Xhmax (g
hmax e - ’c) (6)

"®opmyna 6"

5. Pacxog rpetowert Bogbl G(sp)_d, kr/u:

a) Ana TennoBblX MYHKTOB MpWM OTCYTCTBUM BEHTUNSALUMOHHOW Harpysku pacxoq rperowen Boabl
npuHMMmaeTca oamHakoBbiM aAngd | v |l ctyneHen BogonogorpesaTenen n onpegenseTcs:

npy perynupoBaHMm OTNyCKa TENOTbI MO COBMELLEHHOMW Harpyske OTOMNMNEHNs N ropsiiero BOAOCHabXeHust
- MO MakcMManbHOMYy pacxogy CeTeBOM BoAbl Ha ropsidyee BogocHabxeHue (dopmyna (7)) nmbo no
MakcUMarnbHOMY pacxody ceTeBow BoAbl Ha oTonneHue (chopmyna (8)):



160540,
GY = Gy '« ———— 20V {7}
Y = Conees = =i
N . AT
GF = Gy, = —0wnr
¢ - (A ). (8)
B KEHECTER PACcYaTHOA NPWIMEATCH BONbLLIER
M3 NONY e HMX BEn e,
OPW PEFYARPOBEMNN DTTIYCKE TRIANOTH 0 Ha-
rPY3KE OTONNEHMN DACHETHA DACXO0A FPEeOLEl
BOME ONPSABIRETCE N0 GOpmyne

GF =Gy, + 1260y, (9

= 3650 '55—1: 1‘1
elt)-v; 155 -1, T 0,.’ {10)

Mn ATOM CNEAYET NPOSERATE TEMNERATYDY fpe-
IAUER RO HA BLIXOGE WD BOACONDRDIPenaTen |
oTynaw npn @, N0 GopMyne
360

GY i

B Griynas 8can TEMNEpaTyps, ONPEeLeNesHas no
dopayne {11), nomyssnaci waxe 15 °C, 1o « cne-
LYET NPAKMMBTE PagHoR 15 °C, 8 pacxon rpelouedi
80/4 NBPECHUTATE NO GopMyne

3
6 = s .
7= o2y19) (12)
6) AN TENNOAKX NYHETOR NP HILNHYIE SEMTi.

NSULMOHHOR HANDY3IKW PACXOM, FPeWLLERE S04 K-
HMMBATCR!

GM-

Ty =1

ans | arynews
G = Gy + G, (13)
ana il crynesm
G = Games (14)
6. Temneparypa rpeowen soaw, °C, Ha awxo-
A8 w3 soponoorpesarens |l crynew oF:

360"
W_ o 20y
M=) <G (15)

7. Temneparypa (pewowes sogs, °C, ma moge
& BOAONOADTPERATEN, | CTynEMN 1]

o = et ¢ 100, o
Gayoar + Uy
£, TounepaTypa rpeiueh oAk, °C, HE 4bixo-
£8 13 poaonoaorpeearens | crynews b
307
Gy mn

tl; =)=

9, CpeaenorapndmMuieceas paasotTs Temne-
LATYD MEXAY (PE0LLEA W HArpessencd sonod, °C

Al - Af,

My = —S—etl

M Z‘IHA’G s
O TN (18)

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

MpwunoxeHue 6

MeToauka onpeageneHusa napameTpoB And pacyeTa Bo.qono.qorpeBaTeneﬁ
ropsa4ero BOAOCHabXeHus, npuncoegmMHeHHbIX No ,quXCTyﬂeH‘-IaTOﬁ cxeme
co cTtabunusaumen pacxoaa BoAbl Ha oTonneHue



1. TloBepxHOCTb HarpeBa BogonogorpeBaTenen (cM. puc. 8) ropsdero BogocHabxewus F, M2,
onpegensieTca npu TemnepaTtype BOAbl B MojawlieM TpybonpoBOAe TEMfoBOW CETW, COOTBETCTBYIOLLEN TOYKE
nsnoma rpacdvka TemnepaTyp BOAbl, UM MPU MUHUMANbHOW TemnepaType BOAbl, €Crn OTCYTCTBYET W3MOM
rpaduka TemnepaTtyp, Tak Kak npu 3TOM pexume OydeT MUHMMarnbHbIM Mepenag Temnepatyp U 3HadeHun
KoadhchmumeHTa Tennonepegayn, no gopmyne

0,7

F = ,
kA,

rne Q‘f — pacyeTHaa Tennosas nNpowus
HOCTb BOAONOA0rPeBaATENEMN I(
nocHabxeruna, BT, onpepae

npwvn. 2;
Ate, — cpenHenorapmd)aneCK%ﬂ pas
nepaTtyp Mexay rpetoulem n He
Bopow, °C, onpeaengerca no
kK — xoadbduumeHT Tennonepenadun,
‘onpenenseTca B 3aBUCUMOCTW C
U BOgonoaorpesarenen no |

"®opmyna 1"

2. Tennoson notok Ha Il ctyneHb Bogonogorpesatens Q(spll)_hd, BT, npu AByxcTyneH4yaTon cxeme
npucoeauHeHnss BoAoOMoforpeBaTenen ropsyero BoOAoCHabxeHust (no puc. 8), HeobxoauMbIA TONMbKO ANA
BbIYMCMEHUSA pacxoda rpetoLen BoAbl, NpM MakCumanbHOM TEMnnOBOM MOTOKE Ha BeHTunauuio He 6onee 15%
MaKCMMarbHOro TEMMOBOro NOTOKa Ha OToNMeHWe onpegensieTcsa no popmMynam:



npu OTCYTCTBUM BaAKOB-aKKyMyNATOPOB Harpe-
BaemMon soabi

spil _ B & ok .
Q 1,20;""(55 th) 3,6 + Qm, (2)

npyv Hanuuyum BakKoB-akKKYMYNATOPOB Harpesae-
MO BOAbI

[
Q' = Gim(SS = 1) 3¢ + Oy (3)

roe Q,, — Tennosble notepu TPybonpoBoaoe cuc-
TeMm ropsayero BogocHabxenus, BT.

Mpw OTCYTCTBUM AAHHBLIX O BENUYUHE TENOBLIX
noTepb TDVGOI’IDOBOAGMM cucTtemMm ropadero Bono-
cHabxeHus TennoBown norox Ha Il cTyneHb BOAONO-
porpesarens, BT, Q;P AONycKaeTca onpenensith
no popmynam:

npu OoTCyTCTBMU 6AKOB-aKKYMYNATOPOB Harpe-
BaemMon BOAb!

o - R nnl 1L2SS = 1) + ke (55 - £.)]; (4)
npu Hannuum 6aKOB-aKKYMYNSTOPOB Harpesae-
MO BOAbI
C
o - 3 Oaml(55 - th) + k(55 - 1)), (5)

rae k., — xoapduumenT, YHYUTBIBAIOLWMIA NOTEPU Ten-
notel TRyBGONpOBOAAMU CUCTEM ropayero
BOAOCHAGXEHUA, NPUHUMAETCA NO Npun. 2.

—_ o~~~
g w N

"®opmynesl 2,3,4,5"

3. PacnpepgeneHve pacyeTHOM TennoBOW NPOU3BOAUTENbHOCTU Bogonogorpesaternen mexagy | un |l

CTYNeHsIMK, ONpeaeneHne pacyeTHbIX TemnepaTyp M pacxofoB BOAbl ANS pacyeTa BogonodorpesaTenen cnegyet
npuHMMaTh no Tabnuue.
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"Tabnuua. PacnpegeneHve pacyeTHOM TEMMOBOW MPOU3BOAUTENBHOCTM Bogonogorpesatenen mexay | wn i
CTYNeHsIMW, onpefeneHne pacyeTHbIX TeMnepaTyp U pacxodoB BoAbl Afsl pacyeTa BogonogorpesaTenein”

TennoBow 1 rmgpaBfNYEeCKMA pacveT rOPU3OHTalNbHbIX CEKLMOHHbIX
KOXYXOTPYOHbIX BOAO-BOAAHLIX NoAorpeBaTenemn

Tabnmua 1. TexHMUYeCKMe XapaKTEepUMCTMKM BomononmorpemaTeser no I'OCT 27590

Tabmauua 2. HoMmMHAaJbHBEIE rabapuTh " IPUCOENVHNUTEJIbHEIE pas3Mepsl
BOIOIIOIOTPEeBATEJIEN, MM

[Mpumep pacueTa OJ15 IOIBYXCTYIIEHUaTOMN CXEeMbL IPMCOEeOMHEHNU S

BonononorpeBaTeﬂeﬁ rop4auero BOIOOCHAOXeHMS C OT'PaHMUYEHVEM MaAaKCVMaJIBHOI'O

pacxonma BOJEl M3 TEIJIOBOM CETM Ha BBOI U peryJarMpOBaHMEM I10IOad4y TEIIJIOTEL

Ha OTOIlJIEHME

Tabnnua 4. TexHUUeCKUue XAPaAKTEPUCTUKM TOPUBOHTAJIBHEIX MHOT'OXOIOBEIX,
KOXYXOTPYOHEIX BOINONOHOI'PEeBATEJIEM C NPOOUIMPOBAHHOM TPYyOKOM
I0JiS CUCTEM OTOIUJIEHMSI UM TOpPSYero BOINOCHADXEHMS

Tabmnua 5. TexHUUeCKMEe XapPaKTEePpMCTUKM MHOTOXOIOBEIX BOIONOINOTpPeBaTeJieM

C NpodMIMPOBAHHOM TPyOKOM HPM pacueTHOM pexmume paborer (W Tp

MpunoxeHue 7



= 2 Mm/C)

"opu3oHTanbHble CEKUMOHHBLIE CKOPOCTHbIe Bogonogorpesatenu no FOCT 27590 ¢ TpyOGHOM cucTtemMon 13
NpAMbIX NagkMx WM nNpounupoBaHHbLIX Tpyb oTnmMyalTcsa Tem, 4TO Anis ycTpaHeHus npormba Tpybok
yCTaHaBMNMBalOTCS [BYXCEKTOPHbIE OMOPHbIE MEPEeropoku, npeacraBnsiowme cobon 4acTb TPyOHOW peLueTKu.
Takasi KOHCTPYKUMSI OMOPHbIX NEpPeropofok obneryaet yCTaHOBKY TPYOOK U MX 3aMeHy B YCIOBUSX KCMIyaTauum,
TakK kak OTBEPCTUS OMOPHbIX MEPErOPOAOK PACMONOXKEHbI COOCHO C OTBEPCTUSMU TPYOHbIX pELLETOK.

Kaxxgass onopa ycTaHOBfEHa CO CMeLWEeHMeM OTHOCUTENbHO Apyr gpyra Ha 60°, 4to noBbiwaet
TypOynm3aumio NoToka TEMITOHOCUTENS, MPOXOOALLEro MO MEXTPYOHOMY MPOCTPAHCTBY, U NPUBOAUT K YBEMNUYEHUIO
KoadbhmUMeHTa TennooTaavm oT TENNOHOCUTENS K CTEHKe TPYBOK, a COOTBETCTBEHHO - BO3pacTaeT TeNnnocbeM ¢ 1
M2 NOBEpPXHOCTM Harpesa. Mcnonb3yroTca naTtyHHbIe TPYOKM Hapy>XHbIM AnameTpom 16 MM, TOMWUHOW CTEHKM 1
MM o FOCT 21646 n TOCT 494.

Ewe 6onbliee yBenuyeHne koadurumneHTa Tennonepenadm JOCTMraeTca npuMeHeHneM B TpyOHOM nyyke
BMECTO TNagKuMx NaTyHHbIX TPYOOK NpodMnMpoBaHHLIX, KOTOpble W3roTaBfMBAKTCA M3 TeX ke Tpybok nytem
BblJABMNMBAHMS Ha HUX PONIMKOM MOMEPEYHbIX UM BUHTOBLIX KAHABOK, YTO MPUBOAMT K TypOynnsauumn npucTeHHOro
MOTOKa >XMOKOCTU BHYTPU TPyOOK.

BogonoporpeBartenu COCTOAT M3 CEKLMIN, KOTOpble COEAUHSIOTCA Mexay cobow kanadamu no TpybGHomy
NPOCTPAHCTBY M naTtpybkamm - no mexTpyoHomy (puc.1 - 4 HacToswero npunoxeHus). MNatpybkm moryT ObiTb
pasbeMHbIMM Ha hnaHuax unn HepasbeMHbIMU CBapHbIMU. B 3aBMCUMMOCTM OT KOHCTPYKLMK BOOOMNO4OrpeBaTenu
ONS CcUCTeM ropsiyero BogocHabxXeHns MMeroT crneaytolme yernoBHble 0603HavYeHNsT: NSt pa3beMHON KOHCTPYKLIMM
C rmagkumun Tpybkamu - PIT, ¢ npocdmnupoBaHHbiMu - PI1; ana cBapHOM KOHCTpykuun - cootBetcTBeHHo CIT, CI1
(HanpasneHve NOTOKOB TennoobmeHMBaOLWNXCA cped npuBeaeHo B M. 4.3 HacTosLWero csoga npasun).

Mpumep ycnoBHoro obo3HavyeHUs BogonodorpeBaTensd pasbemMHOro Tuna C HapyXHbIM AUaMeTpoMm
kopryca cekuun 219 MM, AnuHon cekumm 4 M, 6e3 komneHcaTopa TENMOBOro pacLUMpeHns], Ha YCNOBHOE AaBrieHne
1,0 MMa, ¢ TpyOHOM cuctemom 13 rnagkux Tpybok 13 NaTy cekumi, Knumatmydeckoro ncnonHerms Y3: MNB 219 x 4-1,
0-PI-5-Y3 roCT 27590.

TexHnYeckMe xapakTepuMCTUKM Bogonogorpesartenen npueeneHsl B 1abn. 1, a HoMuHarnbHble rabapuTbl U
NpUCOeaUHNTESNbHbIE pa3mephbl - B TabM. 2 HACTOSALLErO MPUIOXKEHMS.

MeToauka pacyeTa BogonogorpeBarerieil ropavero BOAOCHaGXxeHus
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Puc. 1. O6uimii BUA FOPHIOHTANBHOIO CEXLUMOHHOIO KOXYX0TPYGHOro BOAONOAOrPEBaTENn C ONOPaMK-TYpSynuaar

"PucyHok 1. OGWniA BUA FOPU3OHTaNbHOIMO CEKLMOHHOIO KOXYXOTPYOHOro BOAOMNoAorpeBaTensd ¢ onopamu-
TypbynmsaTopamm”



Puc. 2. KOHCTPYKTHBHBIE paaMepsl BOQONO-
norpesarens

1 — cexuuns; 2 —kanay4; 3 —nepexon; 4 — 6nok

ONOPHbLIX Neperopoack; 5 — Tpybkn, 6 — nepe-

ropoaka onopHas; 7 — koNsuo; 8 — npyTok;

"PucyHok 2. KoHCTpyKTUBHbIE pa3mepbl Bogonogorpesarens”



UcrronweHue 1 HenonHeHue 3
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Puc. 3. Kanauy coeanHNTEeNbHbIN

"PucyHok 3. Kanay coegnHuTenbHbIn"
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Puc. 4. NMepexon

"PucyHok 4. MNepexon”

Ta6nuua 1
TexHunyeckne xapaktepuctukm sogonogorpeBartenen no FOCT 27590
| | | | | | | |
]
HapyXHEM | Unmciio | [Inowanb |Hﬂomanb |3KBMBa—| [IoBEepXHOCTD | Tennosasda |
Macca, Kr
oaMeTp |pr60K | ceueHusd |CequMH |neHTHMﬁ|HarpeBa onHoﬁ| NIPOU3BOOUTEIJIBHOCTD |
KopIyca | B |MeXpr6— | TPpyOOK |ﬂMaMeTp|CeKHMM ficeK,| Q(sp) cex, kBT, |
cekumm D_H,|ceKuMM |HOPO HpO—lf_Tp, M2|Mexmpy—| M2, OpU | CeKLUUM IOJIUHOM, M |
MM Jn, T . |CTpaHCTBa| | BHOTO OJMHe, M
|
I I I ]
| | fmTp, M2| |HpOCT— | | Cucrema m3 TpyO |
ceKumm | kajauda, | nepexona
| | | |pascezal | . |
OJIVIHOM, M | MCIIOJIHEHME |
| | | | d73KB,| | TJIaOKUX |npo@mnmpo—|

| |
| | | | M | |(McnonHe— |BaHHHX |



| | | | | | Hue 1) |(McnonHe— |
| |
| | | | | | | | |wre 2)
I I I I | I I I| I I |I I I |
| | | | KRR
2 | a4 | | 3 | 1 | 2
| | | | | | | | | |
[ | | I | I | I | I I I I I I I
I I I I |
| 57 | 4 | o,00116 |0,00062 |0,0129 | 0,37 | 0,75 | 8 | 18 | 10 | 23 |
23,5 | 37,0 | 8,6 | 7,9 | 55| 3,8
| 76 | 7 | 0,00233 |o0,00108 |0,0164 | 0,65 | 1,32 | 12 | 25 | 15 | 35 |
32,5 | 52,4 | 10,9 | 10,4 | 6,8 | 4,7
| 89 | 10 | 0,00327 |0,00154 |0,0172 | 0,93 | 1,88 | 18 | 40 | 20 | 50 |
40,0 | 64,2 | 13,2 | 12,0 | 8,2 | 5,4
114 | 19 | o,005 ]0,00293 |0,0155 | 1,79 | 3,58 | 40 | 85 | 50 |110 |
58,0 | 97,1 | 17,7 | 17,2 10,5 | 7,3 |
168 | 37 | o,0122 |o0,00570 |0,019 | 3,49 | 6,98 | 70 |145 | 90 |195
113,0 |193,8 | 32,8 | 32,8 |17,4 | 13,4
219 | 61 | 0,02139 |0,00939 |0,0224 | 5,75 |11,51 |114 |235 |150 |315
173,0 |301,3 | 54,3 | 52,7 26,0 | 19,3
273 | 109 | 0,03077 |0,01679 |0,0191 |10,28 |20,56 |235 |475 |315 |635
262,0 |461,7 | 81,4 | 90,4 35,0 | 26,6 |
325 | 151 | 0,04464 |0,02325 |0,0208 |14,24 |28,49 |300 |630 |400 |840
338,0 |594,4 | 97,3 |113,0 |43,0 | 34,5 |
| | | | | | | | | | |
| | | | | I
[IpyMeyvaHMs :
1 HapyXHBIN oraMeTp TpyOOoK 16 MM, BHYTPEHHUN - 14 MM.
2 TenjoBas IIPOM3BOOMUTEJIBHOCTDE OllpeneJyieHa IIPM CKOPOCTM BOIOEI BHYTPM pr@OK 1 M/C,

PaBEHCTBE pPacCxXOIOB TeHHOO6MeHMBaDMMXCH|
|cpen U TemnepaTypHoM Hamope 10°C (TeMmepaTypHEDN Hepenajn no rpewoumei some 70 - 15 °C,
HarpeBaemol - 5 - 60°C).
| 3 TmmpaBJMUECKOE COIPOTHUBJIEHME B TpyOkax He ©Oojsiee 0,004 Mlla njasg mjaIkoM TpyOKu
n 0,008 Mla - nnsa OpoduIMPOBaHHOM anl
|HﬂMHe cexuMu 2 M U COOTBETCTBEHHO He 0Oojiee 0,006 Mla wu 0,014 Mla nopu
OMHe cekuuy 4 M; B MeXTpyOHOM HpOCTpaHCTBel
|rmnpaBnmquKoe conporuBJyeHre paeuo 0,007 Mla npu mmmue cexumu 2 M m 0,009 Mla npu
OJMHEe CeKuur 4 M. |

4 Macca onpenesieHa npu pabouem IaBJIEHUMU 1 MIla.

5 TensoBas MNPOM3BOINMUTEJIBHOCTBL HOaHa HIOJiS CPaBHEeHMS C I[IOoOOTpPpeRaTeNaMM IPpYyIUX

TUIIOPa3MEPOB MJIM TUIIOB. |
|

Tabnuua 2

HomuHanbHble rabapuTbl U NpUcoegMHUTENbHbIE pasMepbl Boaonogorpesarenen, MM

1
| Hapysxnent D | pbp1|D2| d& |du]| H | n | L L1 |
L 2 L 3 mo |

| amaverp | | | | | | | |

| | puc.4 |




| xopmyca | | |
VCIIOJIHEHME TIIO | |

| cexuan R T
puc. 3 |
R | |
I |

! , | | | | | |
- S S |

| | |
| 57 | 160 | 45 | 145 | 145 | 45 |
133 | 146 | 70 |
| 76 | 180 | 57 | 160 | 160 | 57 |
143 | 178 | 80 |
| 89 | 195 | 76 | 180 | 180 | 76 |
170 | 217 | 85 |
| 114 | 215 | 89 | 195 | 195 | 89 |
210 | 250 | 90 |
| 168 | 280 | 114 | 215 | 245 | 133 |
310 | 340 | 140 |
| 219 | 325 | 168 | 280 | 280 | 168 |
415 | 450 | 150 |
| 273 | 390 | 219 | 335 | 335 | 219 |
512 | 600 | 190 |
| 325 | 440 | 219 | 335 | 390 | 273 |
600 | 600 | 190 |

200

200

240

300

400

500

600

600

100

100

120

150

200

250

300

300

2225; 4225 | |
2265; 4265 | |
2320; 4320 | |
2350; 4350 | 2000; |
2490; 4490 | 4000 |
2610; 4610 | |
2800; 4800 | |

2800; 4800 | |

1.

[Ona Bbibopa HeobxoaMmoro Tunopasmepa BogonodorpeeaTens

npeaBapuTensHO  3adaemMcs

ONTMMarnbHOW CKOPOCTbIO HarpeBaemMon BoAbl B Tpybkax pasHon W_Tp = 1 m/c, n ncxoas us ABYXNOTOYHOM
KOMMOHOBKM KaXdon CTyrneHu onpegensieM Heobxoammoe ceveHne Tpybok Bogonogorpesatens f(ycn)_Tp, M2, no

dopmyne

yén _ Ghmax

"®opmyna 1"

- . (1
2 - 3600W p (1)

B cooTtBeTCcTBMM C nonyyYeHHon BenuyuHou f(ycn)_Tp 1 no 1abn. 1 sbibrpaem HeobxooumbIA TUNopasMep
BogonogorpesaTens.
2. insa BbiBpaHHOro TUNopasMmepa Bogonogorpesatens onpegenseM ¢akTu4eckue CKOpOCTU BOAbl B
Tpybkax M MexXTpyGHOM MpPOCTpaHCTBE KaXdoro Bogonogorpesatens npuv ABYXMNOTOYHOW KOMMOHOBKE MO

dopmynam:

__ Ohmax .
P 2-3600fpp

Gy

(2)

WE |
M T D 3600 mp (O



"®opmynbl 2 n 3"

3. KoadhcbmumeHT TennooTtgaum ansda_1, B1/(M2 x °C), OT rpetoLleri Boabl k cTeHke Tpybkn onpegensieTcs
no copmyne

{},

LI6[1210 + 1871 - 0038(1‘ )2 ]d(}2

JKl

roe Iep = .

"®opmynbl 4 n 5"

OKBUBANEHTHbI AnameTp MeXTpyBHOro npocTpaHcTBa, M, onpeaenseTcs no dopmyre

Dnn ndep

Aoy = - (6)

DnH + ”dHap

"®opmyna 6"

[nsa BbiBpaHHOro TMnopasmMepa sogonoforpesartens d_3kB npuH1UMaeTcs no 1abn. 1.
4. KoachduumeHT Tennootgaum anbca_2, BT/(M2 x °C), OT CTeHkum TpyOKM K HarpeBaeMon Boae
onpegensietcs no popmyne



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

H H
tli)( + tHhIX

H
raoe ! cp T

"®opmynbl 7 1 8"

5. KoadbdpuumeHT Tennonepegaym sogonogorpesatens k, Bt/(m2 x °C), cnegyet onpeaenatb no popmyrne



K - yp3 |
i+ 1 + Ocr
o ay A

roe ¢ — KoadpPpuumeHT adPpeKTUBHOCTU TEns
MeHa: A8 rnagkoTPYOHbLIX BOOOMOAL
Batenen ¢ onopamMmuv B BUAeE Mook
= 0,95, ang rnmapkoTpybHbIX ¢ 6N
ONOPHLIX neperopogok ¢y = 1,2,

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

B — koadpbduumneHT, yunuTbiBalOLUA 3arps
HWue noBepxHoCTHn Tpyd B 3aBUCUM

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

"®opmyna 9"

6. lMpu 3agaHHOM BenUYMHE pacyeTHOW Npou3BOAUTENIbHOCTM Bogonodorpesatens Q(sp) h no
NoSyYeHHbIM 3HaYyeHusIM KoadhdpmumeHTa Tennonepedayn k u cpegHenorapnudMmMYeckoin pasHoOCTU TemnepaTyp
[HenbTa t_cp onpenensieTca HeoGxoamMmas NoBeEpPXHOCTb Harpeea Bogonogorpeeatens F no dopmyne (1) npun. 5.

7. Yucno cekuuit BogonogorpesaTens B ogHom notoke N, WT., ncxods U3 OBYXMNOTOYHOW KOMMOHOBKM
onpeaensieTcsa no gopmyne

F
N = . (10)
2f
cek

Ecnu BennumnHa N, nonyyeHHasa no dopmyne (10) umeet ApobHyt0 vacTb, coctasnsowyto 6onee 0,2,
YMCINO CEKLMIN crnenyeT OKPYrNsaTb B 6OMNbLUYIO CTOPOHY.

8. MNMoTtepu gaeneHusa fensta P, kla, B BOAonogorpeeBatensx crneayet onpeaensTts no hopmynam:

O HarpeBaeMol BoAbl, MPOXOAsLLEN B rMagkmMx Tpyokax:



a) npyv anuHe cexkumm 4 m
2
AP, = ¢7,5[g—"] N: (11)
1P
6) npu anuHe cekumm 2 M

APst[ﬂ-] N, (12)
,j%pp

"®opmynbl 11 1 12"

0N HarpeBaeMon BOAbl, Mpoxogsilen B NpodunmpoBaHHbIX Tpyokax, B dhopmynax (11) u (12) BBogutca
NoBbILLAKOLWMIA KOIPPULNEHT 3;
ONS rpetoLLen Boapbl, NPOXoasLlen B MEXTPYOHOM NpOCTPaHCTBE:

2
IOenbTa P = BW N. (13)
iyel MTP
KoaddpuumneHT B npmueeneH B Tabn. 3
Tabnuua 3
HapyxHB OUaMeTpP SHaueHre koabomuMeHTa B
kopnyca cexkumm D H, MM
opy IOJMHE CeKUUM, 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 pacueTa
Ana AByXCTyneH4YaTon cxeMbl NPUCOeAMHEHNA BogonoaorpeBaTenien ropsavero
BOAOCHabXeHUsA ¢ orpaHUYeHneM MakCMMarbHOro pacxoaa BoAbl U3 TeNSIOBON ceTU
Ha BBOA U perynnpoBaHuemM nogayu tennoThbl Ha oTonsfieHne

BbibpaTe n paccuntaTb BOAOMNOAOrpeBaTENbHYIO YCTAHOBKY ANS CUCTEMbl FOpSYero BOAOCHabXeHWs
LEeHTpanbHOro TennioBoro nyHkta Ha 1516 ycnoBHbIX KBapTup (3aceneHHoctb - 3,5 4en. Ha KBapTupy),
obopynoBaHHyl0 BogonogorpeBaTensiMy, COCTOSLLMMM M3 CEKUMIA KOXYyXOTpyBHOro Tnna ¢ TpyGHOWM cuctemon 13
npsaMbIX rnagkux Tpybok n 6nokamu onopHeix neperopogok no FOCT 27590.

Boponogorpesatenu npucoefuHeHbl K TEnsioBOW CeTW MO ABYXCTYMEHYaTOW CMELUaHHOM CXeme C
orpaHMyYeHMeM MakCMManbHOro pacxofa BoAbl M3 TENOBOW CETU Ha BBOA.



Cncrtema oTonneHuss npucoeguHeHa K TennoBbIM CETAM MO 3aBWCUMOM CXeme C aBTOMaTUYEeCKUM
perynupoBaHuem nogayv TennoThl.

Bakun-akkymynatopbl HarpeBaemou Boabl kak B LITT, Tak n y notpebutenein oTCyTCTBYIOT.

UcxoaHble AaHHbIE:

1. PerynupoBaHve oTnycka Tennotel B CUCTEME LEHTPanmM30BaHHOrO TEMMOCHAGXeHNss MPUHATO
LeHTpanbHoe, kKa4eCTBEHHOE MO COBMELLEHHOWN Harpy3ke OTOMNIEHNSI U FOpsYero BoAOCHabXeHUs.

2. Temnepatypa TennoHocuTens (rpetoLlen BoAabl) B TEMMOBOM CETU B COOTBETCTBUU C MPUHATBIM s
OaHHOWM cucTeMbl TennocHabXeHus rpadukoM M3MEHEHMs TemnepaTypbl BOAbl B 3aBUCUMOCTU OT TemnepaTtypbl
Hapy)XHOro Bo3ayxa NpuUHATA:

Npy pac4yeTHOW TemMnepaType Hapy>KHOro BO3ayxa Ans NPOeKTMPOBaHuUs oTonnenns t_o = -26°C:

B nogatowem Tpybonposoge Tay_1 = 150°C;

B obpatHom Tpybonposoge Tay 2 = 70°C;

B TOYKe mn3noma rpaduka temnepatypbl ' H = 23°C:

B nogatowem Tpybonposoge tay' 1 = 80°C;

B obpaTHoM Tpybonposoae tay' 2 = 42°C.

3. Temnepatypa xonogHon BOAONPOBOAHOW (HarpeBaeMom) BoAbl B OTONUTENbHbLIN NepUoA, NoCTynatoLen
B Bogonogorpesatens | ctynenn, t ¢ = 2°C (No gaHHbIM aKcnnyaTauun).

4. TemnepaTypa BOAbl, MOCTYyNalLWeNn B CUCTEMY ropsyero BogocHabxeHus Ha Bbixode m3 Il ctyneHm
Bogonogorpesatensd, t h = 60°C.

5. MakcmanbHbIN TEMMOBOM MOTOK Ha OTOMMeHMe noTpeduTenen, npucoeanHeHHbix k LTI, Q_omax =
5,82 x 10(6) Br.

6. PacueTHasa TennoBas nponsBoauTenbLHOCTbL Bogonogorpesatenen Q(sp)_h = 4,57 x 10(6) BT.

7. MakcumarnbHbIA pacyeTHbI CEKYHAHbIN pacxofd Boabl Ha ropsidiee BogocHabxeHme g_h = 21,6 n/c.

Mopspok pacyeTa:
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Mopsigok pacyeTa pfgns  OBYXCTYMEHYATOW CXeMbl MNPUCOEAMHEHMSI BOOOMOOOrpeEBATENEN  ropsivyero

BOAOCHaOXeHWs1 ¢ orpaHMyYeHnemM MakCUMarbHOrO pacxoda BoAbl M3 TEMMOBOW CETM Ha BBOA U PerynmpoBaHmem
noaayn TennoTbl Ha oTonneHne"

Mpn npumeHeHnn BogonogorpesaTens ¢ NpouIMpoBaHHbIMKM TpyGKkamm HeO6XoauMoe YMcno cekummn B |
CTyneHu coctaBuT 3 cekumn, a Bo Il - 2 cekumum B ogHOM noTtoke. [MoTepu gaBneHuss No HarpeBaemMon BoAe C
koacbhuumeHToM cun = 2 coctasnsoT 300 kla.

B 1994 r. Ha mMmockoBckoMm 3aBoge "CaTakc" OCBOEH BbIMYCK KOXYXOTPYOHbIX MHOrOXO4OBbIX
Bogonogorpesatenent ¢ | u Il ctyneHsmu HarpeBa B OOHOM Koprnyce (puc. 5), TEXHUYECKUE XapaKTepUCTUKK
KOTOpbIX NpvBedeHbl B Tabn. 4 HacTOsLLEro MpuroXeHus. TenrnoBas NPOM3BOAWUTENbHOCTb OnpeaeneHa Ans
yCNoBuIN, 6NN3KNX K peanbHbIM B CUCTEME TEMNNOCHAOXKEHUS:

ONs BOOOMOAOrpeBaTenen ropsyero BO4OCHabxXeHMs: TeMnepaTtypHbli nepenag no rpetowen soge 70 - 30
°C, no HarpeBaemon - 5 - 60 °C, MakcMmarnbHble NOTepWU AaBfEHUS1 MO HarpeBaeMoW BOAe, HaMnpaBnsieMoK Mo
Tpybkam, - 27 - 36 kla (LTI - LiTM);

ONS BogonoJorpeBaTenert OTONMEHMs: TemMnepaTypHbI nepenag no rpewuwen Boge - 150 - 76°C, no
HarpeBaeMol, HanpaefseMo MO MEXTPYOHOMYy npocTpaHcTBy, npu npumeHeHun B UTI - 105 - 70°C wu
MakcuMarnbHon notepe gaeneHus - 30 kla; npu npumeHeHun B LTI - 120 - 70°C n makcMmanbHOM noTepe
naeneHunst - 60 klMa (noTepy gaBneHWs NPUHSTLI BE34e AMs HOBOro, YNCTOrO TEMNOOOMEHHMKA).

3anac B noBepxHocTK Harpesa NpuHAT 20%.

B nepec4yeTe Ha pacyeTHbI pexxum paboTel no FOCT 27950-88E (ckopocTb Bogbl B TPyOKax 2 M/C) 3T xe
yctaHoBkun TMIMO u TMII, npumeHsiemble B UTTI, ByayT uMeTb XapakTepuCTUKKN, NpuBeAeHHble B Tabn. 5. Mpu



3TOM JOCTUralTCsl Takue e KoadhduUMeHTbl Tennonepenayn, kak u B MracTMHYaTbIX BOAOMOAOrpeBarTensx Ha
MakcMarbHbIX CKOPOCTAX TENIOHOCUTENEN.

C 1996 r. Ha Tom e 3aBofe "CaTakc" HayaT BbIMycK BoAonogorpeBaTtenielt yCTaHoBKM Monypa3bopHom
KOHCTPYKUMM 0bneryeHHoro Tuna (puc. 6) Anst TENoBbIX NYHKTOB, pa3MeLlaemMblX B NoABane 3aaHus.

Puc, 5. OGaumih mws O MMOr o YXOTpYGHOTD BOAONOA0MD
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ROHCTOYKTHSMUE PAINODLW: |« Coxipm, 2 - coan ROWHAR MaxTay0 O NRCCTRANCTSES, T — 10 e, royinoro;
& oy Ouan NOCKR; 5 — R

"PucyHok 5. O6Lwumin BUAO ropnaoHTanbHOro MHOrOXO40BOrO KOXYXOTpyOHoro Bogonogorpesarens”
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OCHOBHLIE TEXHUHECKUE XAPAKTEPUCTHMKK BOAONDAOrpesarenen BnouHoro tuna ans UTMN (yctaHosxa u3 3 6nc
AwnameTp Pasmepsi, MM Macca, kr,
Yenoasoe oBoaravemme Zenuuu onHoro 6noxal Nosep
Npu 3akase \ MM, x
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. NMpumeyanme — MAPARNMHECKOS CONPOTURNEHKE YCTAHOBKW NPU W!v =1wm/c, Www = 0,5 m/c cocTarnseT; '-\Pm = 40 kMNa, APW = 25 kNa,

Puc. 6. Boponoporpesarens bnouwHoro tuna no TY 400-28-132—-90

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

TexHU4YecKkue xapakTepUCTUKN FOPU3OHTarIbHbIX MHOFOXOA40BbIX,
KOXYXOTPYOHbIX BogonogorpeBarteneun ¢ npounmpoBaHHON TPyOKomn
ANA cUCTeM OTOMJIEHUS U TopsYero BOAOCHaGXeHus

Tabnuua 4



O6osHaueHMKe Tensio-| Ilmowans Unmciio [lnowanb CcedeHud Pasmep OKBUBA-— Hapyxuei | T'aBapuTe a x 1 x| Macca, [Ilorepm maeneHusa| Maxcu— |KosdduumeHT
Bad [IOBEPXHOCTM | XOLOB TPYyOKM JIEHTHBIN oraMeTp h, MM KD MaJIb HbIM TEeIJIo—
MO~ Harpesa, (cex— |Tpy®OoK, M2| MeXTPYyDOHOTO d B/ oraMeTp, |koplnyca 1o 1o pacxon nepenaumu,
HOCTh, M2 LML) npocTpaHcTsa, |d _H, MM MM D H, MM Tpy6- |MexTpy®O-|Harpesa-| BT/ (M2 x
kBT M2 Kam, HOMY eMom °C)
klla npocrpa- BOIHL,
HCTBY, M3/u
klla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TensoOOMEeHHMKM MHOT'OXOIOBEIE IJig oTornJjieHusa B MUTII
(mapamMeTpr TenjoHocuTesert 150 - 76/105 - 70°C, HarpepaeMmad BOOa IO MEXTPYOHOMY MIPOCTPAHCTBY)
TMIIO 76x2-1,0-5-¥3 270 3,25 5 0,00108 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMIIO 89x2-1,0-5-¥3 380 4,65 5 0,00154 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMIIO 114x2-1,0-5-¥3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMIIO 133x2-1,0-5-¥3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 -
TMIIO 168x2-1,0-5-¥3 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,20 1020 19 29 35,1 5080
TensiooOMEeHHMKM MHOT'OXOIOBEIE IJIA IOpAdYero BOXOoCHabxeHusa B UTII
(napaMerpr Temnonocureneir 70 - 30/5 - 60°C, HarpeBaeMas Boma O TPyOKam)
TMIT 76x2-1,0-7-Y3 200 4,55 7 0,00108 0,00233 14/16 0,0164 500 0,55x2,51x0,73 400 27 16 3,1 3090
TMIIT 89x2-1,0-7-¥3 280 6,51 7 0,00154 0,00327 14/16 0,0172 565 0,62x2,53x0,8 560 27 17 4,4 3100
TMIT 114x2-1,0-7-Y¥3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0, 94 760 27 26 8,4 3430
TMIT 133x2-1,0-7-Y3 735 15,12 7 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 960 27 22 11,5 -
TMIT 168x2-1,0-7-Y3 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,21 1140 27 16 16,4 3050
TennooOMEeHHUKY MHOTOXOIOBHE IJig OTOoIJieHus B I[TII
(mapameTpu TemnsoHocuTesert 150 - 76/120 - 70°C, HarpeBaeMas BOIa O MEXTPyOHOMY MNPOCTPAHCTBY)
TMIIO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60 43,9 6920
TMIIO 219x4-1,0-4-Y3 4470 46,0 4 0,00939 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 85 60 77,0 6915
TMIIO 273x4-1,0-4-Y3 6420 82,24 4 0,01679 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 55 60 110,8 6590
TenJOOOMEHHMKM MHOTOXOINOBEIE IJIS TOpSYero BOHNOCHaOxeHMsa B LTI npr OBYXIOTOUWHOM CxeMe (IapaMeTphl,
kak m B UTII)
TMIT 114x4-1,0-4+4-y3| 1350 28,64 4+4 2x0,00293 2x0,0050 14/16 0,0155 2x565 2,15x4,59x0, 84 1560 36 49 21,1 3810
TMIT 133x4-1,0-4+4-y3| 1840 34,56 4+4 2x0,0040 2x0,0075 14/16 0,0197 2x565 2,25x4,64x0,90 2000 36 32 28,8 -
TMIIT 168x4-1,0-4+4-Y3| 2620 55, 84 4+4 2x0,0057 2x0,0122 14/16 0,0190 2x670 2,35x4,69x0, 94 2440 36 25 41,0 3360
TMIIT 210x4-1,0-4+4-y3| 4310 92,0 4+4 2x0,00939 2x0,02139 14/16 0,0224 2x895 2,8x4,74x1,20 4480 36 28 67,6 3200
TMIT 273x4-1,0-4+4-y3| 7710 164,48 4+4 2x0,01679 2x0,03077 14/16 0,0191 2x1010 3,0x4,83x1,31 5600 36 34 120,9 3610
TensOOOMEHHMKM MHOT'OXONOBBIE IJIA IOopAdYero BONOCHaOkxeHmsa B LTIl npu OOHONOTOYHOM CXeMe  (IapaMeTphl, KaK U
B UTII)
TMIIT 168x4-1,0-4-Y3 1310 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 36 25 20,5 3360
TMIT 219x4-1,0-4-Y3 2150 46,0 4 0,00939 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 36 28 33,8 3200
TMIT 273x4-1,0-4-Y3 3850 82,24 4 0,01679 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 36 34 60,5 3610
lpuMeuanne. PaBouee pasjeHre - 1Ma, MakcuMalbHas TeMIepaTypa TerjioHocuTesns - 150°C, 3amac mo NMOBEpPXHOCTM HarpesBa okoyio 20%. VYcjgoBHOe oOBO3HaUdeHue npu 3akase:
TMIIO - TemJIOOOMEHHMK MHOTOXONOBOM C HNPOQUIIBHOM TPYyOKOM IJjdg oTomyeHusa; TMIT - To xe, IOJg TOpSYero BONOCHAaOXeHMM; »ajlee — IOMaMeTp KopIlyca cexKuuu, OJIHa cexKuuu,
OaBJIeHME; YMCJIO CeKUMM B TelJooOMeHHMKe (OBe LUUOpH depes3s "+"--IByxXNOTOWHas cxeMa); Y3 — BUI KIMMaTUYUECKOTO MCIOJHEeHMS TemnjooOMeHHuka no I'OCT 15150.




TexHMYeckne xapakTepucTMKn MHOroxo4oBbIX Bogonogorpesarenen
¢ npodunupoBaHHOM TPyOKOM Npu pac4yeTHOM pexume padéotbl (W_Tp = 2 m/c)

Tabnuua 5

1
OBbosHaueHHue

naejeHusa, k«lla, no|

|HOBerHOCTb | Macca, KT | TeHHOBaH|Kos@@MumeHT|HOTepM

|HarpeBa, M2 |

|MOU.I,HOCTI:> ’ | TerJonepe -

| | | kBT |naqM, Br/ | TpybOKaMm
Mexmpy@Homy|
| | | | (m2°C) |
IIPOCTPaHCT— |
| | | | |
BY |
| | | | |
I I I I I I I
TMIIO 76x2-1,0-5-Y3 | 3,25 | 350 | 550 | 10 520 | 122
180 |
I I I I I
| |
TMIO 89x2-1,0-5-Y3 | 4,65 | 500 | 760 | 10 240 | 119
180
TMIO 114x2-1,0-5-Y3 | 8,95 | 700 | 1415 | 11 520 | 125
190
TMIO 168x2-1,0-5-y3 | 17,45 | 1020 | 2900 | 10 310 | 116
180
TMIT 76x2-1,0-7-Y3 | 4,55 | 400 | 400 | 6180 | 170
100
TMIT 89x2-1,0-7-Y3 | 6,51 | 560 | 560 | 6200 | 170
105 |
TMIT 114x2-1,0-7-Y3 | 12,53 | 760 | 1080 | 6860 | 170
160 |
TMIT 168x2-1,0-7-Y3 | 24,43 | 1140 | 2100 | 6100 | 170
100 |

Mpumep TennoBoro U rMApPaBIMYECKOro pacyeTa NnacTUHYaThbIxX
BopgonoporpeBatenen (no FOCT 15518)

Tabsmua 1. TexHuyeckas XapaKTepucTyKa I1JIaCTUH

Tabmauua 2. TexHuueckasd

XapaKTEPUCTUKA

1z OCHOBHEE rapame TPbL

MJIACTUMHUYATHX TENJIOOOMEHHBIX aririapaToB

Tabnuua 3. XapaKTepUCTUKM IPOKJIANOK IJia I1J1aCTUH

Tabnuua 4. TexHUUYecKue XAPaAKTEPUCTUKY IIJIACTUHUATHX TENJOOOMEHHUKOB
brpmel "Anbda-JlaBpasip" Oy TenJOCHaOXeHUIA
Tabmmua 5. TexHUUYeCKHUE XAPaKTEePUCTUKNU MasgHBIX IJIaCTUMHYA THIX

TEernJo000OMEHHUKOB

"llerenak" npomseoncTea komnaHmmy "llereTepm"

Tabamua 6. TexXHMYeCKMe XapaKTepUCTUKU JIACTUHYATHX TEeNJOOOMEHHMKOB
bmpmel "APV" myia TenJioCHaOXeHUA
Tabamua 7. TexHMUeCKMe XapaKTepUCTUKU [JIACTUHYATHX TEeIJIOOOMEHHUKOB

oupMel "CBEI" 1nj4a TenjJoCHabOXeHMSA

MpunoxeHue 8



B cootBetctBUM C kaTanorom LUMHTUxumHedbTtemaw (M.,

1990) BbINycKaTCA TEMNOOOMEHHMKN

nnacTuH4aTtble Ans TennocHabxeHusa cnepyowmx Tunos: nonypasbopHeie (PC) ¢ nnactuHamm tuna 0,5Mp-u
pasbopHele (P) ¢ nnactuHamu Tmuna 0,3p u 0,6p.
TexHuyeckue XapakKTepuCTukKn YykKasaHHbIX nNnactTMH W OCHOBHblE MapaMeTpbl

cobnpaeMbix 13 aTUX NNacTUH, NpuBeaeHbl B Tabn. 1 un 2.

TennoobMeHHUKOB,

Jonyckaemble TemnepaTypbl TENNOHOCUTENEN ONpeaensitoTCs TEPMOCTOMKOCTbIO PE3MHOBbLIX MPOKNaAoK.
Ons TennoobMeHHMKOB, MCNOMb3yeMbIX B CUCTEMax TennocHabxeHusi, obasaTenbHbIM SBMSETCA NpUMEHeHune
NPOKNazoK U3 TEPMOCTONKOM Pe3uHbl, Mapku KOTOPOK npuBeaeHbl B Tabn. 3.

YcnoBHoe 0603HadeHMe TennooObMEHHOro MracTUHYaToOro annaparta: nepsBble OykBbl 06O3HA4YalT TUM
annapata - TennoobmeHHuk P (PC) pasbopHbii (nonycBapHOW); criegytowlee ob603HayYeHue - TUn MNAacTuHBbI;
uncpbl Nocne Tupe - ToMLWMHA NNacTUHbI, Aanee - Nnowaab NOBEPXHOCTU TennoobMeHa annaparta (M2), 3aTem -
KOHCTPYKTMBHOE WCMOSIHEHME (B COOTBETCTBMM C Tabn. 2), mapka maTtepwana nnacTuHbl M Mapka martepuwana
npoknagku (B cootBeTcTBUM € Tabn. 3). MNocne ycnoBHOro o603Ha4YeHns NpMBOANTCSH CXeMa KOMIMOHOBKM MIACTUH.

TexHU4eckasi XapakTepucTUKa NNacTuH

[lokazaTesnb Ty 1JiaCTUHEL
0,3p 0, 6p 05IIp
TaBapuTe (OamHa x mmpmHa x| 1370x300x1 1375x600x1 1380x650x1
TOJIIMHA) , MM
[loBepxHOCTL TenjoobMmeHa, M2 0,3 0,6 0,5
Bec (mMacca), KT 3,2 5,8 6,0
OKBMBAJIEHTHEY IMaMeTp KaHaja, 0,008 0,0083 0,009
M
[I;momanbs TIONEPEYHOTO CeuUeHUS 0,0011 0,00245 0,00285
KaHana, M2
CMauMBaeMBI [IEPUMETP B 0,66 1,188 1,27
[IONIepPEeyYHOM CEeUeHMUM KaHaja, M
llmprHa kaHaja, MM 150 545 570
Bazop mnuda npoxonma pabouen 4 4,5 5
cpeIb B KaHaJle, MM
[lpuBeneHHas IOJMHA KaHAaJa, M 1,12 1,01 0,8
[Iyomanbs I[IONEPEeYHOT'0 CeueHUd 0,0045 0,0243 0,0283
KOJIJIeKTOpPa (YyTJIOBOE OTBEpCTHE
Ha I[JIacTuHE) , M2
Hambospummyi OuamMeTp YCJOBHOI'O 65(80) 200 200
npoxona IPMUCOEIMHAEMOTO
mrylepa, MM
Kosdpdunment obumero 19,3 15 15
TMNOPABJIIMYECKOT'O COINPOTUBIIEHUA
Re (0, 25) Re (0, 25) Re (0, 25)
Kosdbobuument TUOPAaBJINYECKOTO 1,5 1,5 1,5
CONPOTHUBJIIEHNUS WTyllepa O3eTa
KosdduuimeH T :
A 0,368 0,492 0,492
B 4,5 3,0 3,0

TexHu4eckasn XapakKkTepucTukKka n oOCHOBHbIE NapamMeTpbl NNAaCTUHYaTbIX
TennooGMeHHbIX annapaTtoB

Ta6nuua 1

Tabnuua 2



I[lokazarTesb

Twur 11J1aCTUMHEL

0, 3p

0, 6p

0, 5Ilp

3

Tun anmnaparta

Pacxon
(He OoJee),

TerlJIoHO
M3/

HoMmHaneHasa
IOBEPXHOCTU
TerioobMeHa arm
M2, UM WCIIOJIHEH
pame:
KOHCOJIbHOM
(mcnosiHeHMe 1)

IOIBYXOIIOPHOM
(mcnosiHeHUE 2)

TPEXONOPHOM
IPOMEXYTOUHOM
(ncrnosiHeHMe 3)

IJioumannb

curend 50
y

apara,
e Ha

Or 3 mo 10

Or 12,5 mo 25

c —
JIMTOM

PasBopHbI

200

Or 10 mo 25

Or 31,5 mo 160

Or 200 mo 300

Tonypa300pHE

200

Or 31,5 mo 140

Or 160 mo 320

PacueTHOe oaBJieHue, 1(10) 1(10) 1,6(16
MIla (xrc/cMm2) 2,5(25
TaBapur 650x400x1665 605x750x1800 2570x650x1860
TEernJjJoo0OMEeHHUKOB, MM (3500)
XapakTepucTUKM NPOKIafoK Ans ninacTuH
YcJoBHOE Mapka MaTepmasa u KayuykoBasa TeMnepaTypa
oBo3Haue- TexXHUUEeCKUEe YCJIOBUS OCHOBaA pabouel cpenrl,
HMe °C
MPOKJIaNoOK
0 PesmuHa 359 CKMC-30 u Or -20 mo + 80
(TY 38-1051023-89) APKM-15
(byTamueHMe TUII—
CTUPOJIb HEIM
KayudyK)
1 PesuHa 4326-T CKH-18 Or -30 mo +100
(TY 38-1051023-89) (ByTagueHHUT—
PUJIbHBIM Kay4dyK)
2 Pesmuua 51-3042 CK3IT oo 150
(TY 38-1051023-89) (P TUIIEHIPONUIIEH—
OVIEHOBHIM KayuyK)
3 PesmHa 51-1481 CKO3II oo 150
(TY 38-1051023-89) (2 TUIIEHIPONMIIEH—
OMEeHOBHM KayudykK)
4 Pesuna MPII-1225 CK®-32 u UCK®-26|0T -30 mo +200
(TY 38-1051023-89) (dTopMpoOBaHHEI

Tabnuua 3



KayudyK)

Mpumep  ycnoBHOro 0603HaYeHMs  MNMacTMHYaToro  pa3bopHoOro  TennooOMeHHOro  annapara:
TennoodmeHHuk P 0,6p-0,8-16-1K-01 - Tennoo®meHHuK pa3dopHein (P) ¢ nnactuHkamu tuna 0,6p, TonwwmHon 0,8
MM, NJOLaAblo MOBEPXHOCTU TennoobmeHa 16 M2, Ha KOHCONIbHOW pame, B KOPPO3MOHHO-CTOMKOM MCMOSTHEHUN,
mMaTepuan nnactvH u natpyobkos - ctanb 12X18H10T; maTepuan npoknagku - TennocTorikasa peavHa 359; cxema
KOMMOHOBKM:

5+ 5+ 5

6 + 5+ 5

YTO O3HA4aeT: Haf, YePTON - YUCIO KaHANOB B KaXkAOM XoAe ANS rpetoLLEel Boabl, No4 YepTon - TO Xe, ANnd
HarpeBaeMoWn BoApbI.

JononHUTEnNbHBIN KaHan co CTOPOHbI X04a HarpeBaeMow BOAbI NpeAHasHavyeH Anst OXNaXaeHus nnuTbl u
YMEHbLLEHNSI TEMMONOTEPb.

M3  paccmaTpuBaembix  Tpex  TEnnooOMeHHMKOB  Hauboree  LenecoobpasHoO  NpuUMeHeHue
TennoobmeHHukoB PC 0,5Mp, nockonbKy 3Th TENIO0OMEHHNKM HagexHo paboTatoT npu pabovem aasnexHmm go 1,6
Mrla (16 krc/cm2).

lMnacTuHbl nonapHO cBapeHbl MO KOHTYpy, obpasysa 6nok. Mexay OByMsi CBapeHHbIMW MnacTuHamu
UMeeTCs 3aKpbITbii (CBapHOW) kaHan Ans TennodukaunoHHOW rpetollent Boabl. PasbopHble kaHambl gonyckaloT
AasneHne B HUXx go 1 MMMa (10 krc/cm2).

TennoobmeHHmkn Tvna P 0,3p MOryT npuMeEHATbCS B cUCTEMax TennoCHabXeHust npu OTCYTCTBUM
TennoodbmeHHunkos Tvna PC 0,5Mp n napametpax TennoHocutenen go 1,0 MMa (o 10 krc/cm2), go 150°C u
nepenage faBrneHUn mexay TennoHocutenammn He 6onee 0,5 MIMa (5 krc/cm?2).

MpumeHeHne TennoobmeHHukoB Tuna P 0,6p (TutaH) B cucTeMax TennocHabXeHUsi OorpaHudeHo U
OOMyCTMMO TONbKO NMpu oTcyTCcTBUM TennoodmeHHnkoB PC 0,5Mp u P 0,3p npu napameTpax TENSIOHOCUTENEN He
6onee 0,6 MIMa (6 krc/cm2), no 150°C 1 nepenage AasnexHun TennoHocutenen He 6onee 0,3 Mla (3 krc/cm2).

1. MeToauka pacyeta nnacTUHYaTbiX BOAOMOAOrpeBaTENeN OCHOBaHa Ha MCMOMb30BaHUN B HUX BCErO
pacnonaraemMoro Hafnopa TENSIOHOCUTENEN C LENbHo NOMyYeHNsi MakCUMarnbHOW CKOPOCTU KaXKOoro TennoHocMTens
N COOTBETCTBEHHO MaKCMMarnbHOrO 3HayeHus KoaddUUUEHTa Tenmonepenayv wnM MNpu HEU3BECTHbIX
pacnonaraemblXx Hanopax MO ONTUMAanbHOW CKOPOCTWU HarpeBaemMoWn BOAbl, Kak M Mpu MOAO0Ope KOXYXOTPYOHbIX
BoJgonoaorpesaTtenen.

B nepBom criyyae onTumMarnbHoOe COOTHOLLEHME Yncra xo4oB Ang rpewowen X 1 n Harpesaemon X2 BOAbl
HaxoguTcs no popmyne

0,636 0,364
X (ﬂ] I[Al’,p} _ 1000 - t:',,

Gy AP, 1000 - 70

1
X, i (1)

"®opmyna 1"

Ecnv cooTHoweHne XxogoB nofyyaetcss >2, TO [OfiS MOBbIWEHWSI CKOPOCTU BoAbl LienecoobpasHa
HEeCUMMeTPUYHasi KOMMOHOBKA, T.e. YMCIO XO4O0B TEeMNnooOMeHUBatOWMNXCS cped OyaeT HeoanHakoBbIM (puc. 1 - 3
HacTosiLero npunoxexus). MNpu HECUMMETPUYHON KOMMOHOBKE MOJy4aeTcsl CMeLlaHHOe ABWXKEHWEe MOTOKOB: B
YacTV KaHanoB - NMPOTMBOTOK, B YaCTU - NPAMOTOK, YTO CHKAeT TemnepaTypHbIil HAaNop YCTAHOBKM MO CPaBHEHWUHO
C MPOTUBOTOYHLIM XapaKTEPOM ABMXKEHUA TennooBGMeHVBaWMXCA cped, KOTOpbli MMeeT MecTo npu
CUMMETPUYHON KOMMOHOBKE, U B OMPEAENeHHON CTENEHN YMEHbLUAET BbIrOAy OT MOBbILIEHWS CKOPOCTW BOAbI NP
HECMMMETPUYHOM KOMMOHOBKe. [loaToMy [AONs WCKMIOYEHMSI CMELNaHHOro Toka TennoHocutenen 6Gonee
aphEeKTMBHO  BoAOMOAOrpeBaTeNbHY0 YCTAHOBKY cobupaTb W3 [OBYX WNU  HECKOMNbKUX  pasfdenbHbiX
TENNOOOMEHHUKOB C CUMMETPUYHOW KOMMOHOBKOW, BKIIOYEHHbIX MOCreaoBaTenbHO MO TENnoHOCUTEND, Y
KOTOpPOro nonyyaeTcst 6onbllee YMCNO XOA0B, U NapannensHo - No Apyromy TennoHocuTento. Mpu aToM o6BsA3ka
coeauHUTEnNbHbIMK TpyGonpoBoaamMu JoskHa 06ecrneynTb NPOTUBOTOK B KaXXAOM TENNooOMeHHUKe.



Puc. 1. CuMMeTprUYHaa KOMNOHOBKA NIACTUHYaTOro BoAONOAOrpEeBaTe NS

"PucyHok 1. CummeTpuyHas KOMMNOHOBKA NiiacTMHYaToro BogonogorpesaTens, o6o3HayeHne Cx 4/5"
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Puc. 2. HecummeTpuyHas KOMNOHOBKA NIACTUHYATOro BoAOnNoOAOrpesarens, 06031

"PucyHok 2. HecummeTpuyHasi KOMMOHOBKa NiiacTMHYaToro Bogonogorpesatensi, obosHaveHne Cx (2 + 2)/5"
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Puc. 3. Cxema xomnoHoBKu Bogonogorpesatenei | u Il nogorpesa B ogHy YCTaHOBKY C NPOTHUB(
OBUXEHUEM BOAbI

"PucyHok 3. Cxema KOMMoHOBKM Bogonogorpesatenen | u |l nogorpesa B 0gHY YCTaHOBKY C MPOTMBOTOYHbLIM
OBwxeHnem Boabl"

2. |_|pl/l pacyeTe nnacTtuHYaToro BoaonoporpeBartenda onTuMalibHaa CKOPOCTb MNMPUHUMaeTca ucxoga us
nony4yeHuna Taknx xxe notTepb gaBlieHNA B YCTaHOBKE MO HarpeBaeM0|7| BOAe, KaK npu npumMmeHeHunmn KO)KyXOpr6HOFO
Bogonogorpesartens - 100 - 150 klMa, 4To coOTBETCTBYET CKOPOCTM BoAbl B kaHanax W_ont = 0,4 m/c.

MoaTtomy, BbiGpaB TWUM MMAACTMHbI paccyYUTbIBAEMOro BOAONOAOrpEeBaTENs ropsyero BOAOCHaOXeHMs, Nno
ONTUMarbHOW CKOPOCTM HAaxXo4uM TpebyemMoe KONMYeCTBO KaHanoB No HarpeBaemow Bode m_H:

G
hmax
m = ’ (2)
H W f po x 3600
OmnT K
roe f - XxMBOe ceueHMe OOHOTO MEXIJIACTMHUATOTO KaHaja.

K
3. KomnoHoBka BogonoforpeBatenst CUMMETpUYHast, T.e. m_rp = m_H. O6LLlee XMBOe cevyeHne KaHanos B
nakeTe no xofy rpeLLlen n Harpeeaemomn BoAbl

f =f =mf . (3)



Tp H H K

4. Haxoanm haktu4eckme CKOpoCTU rpetoLLiert U HarpeBaeMou Boabl, M/C

G
P d
W = — (4)
3600f po
rp
G
H hmax
W = —— (5)
3600f po
H

B cnyyae ecnv CooTHOLLEHWE XOAOB, onpeaeneHHoe no dopmyrne (1), okaszanocbk >2 (Npu NOLCTAaHOBKE
Oenbta p_H = 100 «lMa, a Oenbta p_rp = 40 kla - ana | ctynenu), Bogonogorpesatens cobupaem 13 AByX
pasgenbHbiX TennoobMeHHMKoB 1 6onee n B dopmynax (4) unu (5) pacxod TOro TEMMOHOCUTENS, Y KOTOPOro
MOMY4YUNOCh MEHbLLE XOA0B, yMEHbLLUaeM COOTBETCTBEHHO B 2 pa3a 1 bonee.

5. KoadhdpmumeHt Tennootgaum anbdal, Bt/(M2 x °C), OT rpetowen BoAbl K CTEHKE MNMACTUHbI
onpepenseTcsa no gopmyne

p o 2 0,73
aneda = 1,16A[23 000 + 283t - 0,63(t ) 1w , (6)
1 cp cp iy el

roe A - Ko3UUMEHT, 3aBUCALMKA OT TUMa MMacTuH, NpuUHMMaeTtcs no tabn. 1
HaCTOSILLIErO NPUITOXEHUS;

Tp Tp
t + t
e BX BBIX
t =
cp 2

6. KoadhdumumeHT Tennosocnpuatusa anbda_2, B1/(M2 x °C), OT CTeHKM nnacTuHbl K Harpesaemon Boae
nNpUHUMaeTcs no opmyne

H H 2 0,73
aneba = 1,16A[23 000 + 283t - 0,63(t ) 1w , (7)
2 cp cp H
H H
t + t
H BX BEIX
roe t =
cp 2

7. KoadpduumeHT Tennonepenaum k, B1/(M2 x °C), onpegensetcs no gopmyne




"®opmyna 8"

8. lMpu 3agaHHOW BenuMuMHE pacyeTHOW npom3BoaMTenbHOCTM Q(SpP) M MO MOMYYEHHbIM 3HAYEHWAM
KoadppmumeHTa Tennonepedayn k m TemnepatypHoMmy Hanopy [enbta t cp onpemensietcs Heobxoaumas
noBepxHOCTb Harpesa F_Tp no dopmyrne (1) npwun. 5.

Mpn cbopke BogonogorpesBaTens U3  ABYX  pasfdenbHbiX  TennoobmMeHHukoB u  6Bonee
Tennonpon3BoANTENbLHOCTb YMEHbLLIAETCH COOTBETCTBEHHO B 2 pa3a v bonee.

9. KonnyectBo X040B B TEMNNOOOMEHHUKE X:

F + £
TP bahpi
X = , (9)
2mf
1
roe f - NOBEePXHOCTH HarpeBa ONHOM ILJIAaCTUHE, M2.

I1JI1

Uuncno xoOoB oKpyrnsieTcst 4O Lenon BeNUYMHbI.

B ogHoxogoBbIX TeNNMOOOMEHHMKaX YeTbipe WTylepa ANg noasoda M O0TBOAA rPerLlent U HarpeBaemon
BOAbl pacnoraratTcsi Ha OAHOW HEMoABWKHOM nnute. B MHOroxodoBbiX TEMOOOMEHHUKaX YacTb LUTYLLEPOB
OOMKHa pacnonaraTbCsi Ha NOABWXKHONM NIUTE, YTO BbI3bIBAET HEKOTOPLIE CITOXHOCTM NpW akcnnyatauun. MNMoatomy
uenecoobpasHen BMECTO YCTPOWCTBA MHOroxXogoBOro TennooOMeHHWKka pas3buTb ero no 4Yucny XodoB Ha
pasgernbHble TEMNMOOOMEHHMKN, COeAMHEHHbIE MO OOHOMY TEnfioOHOCUTEN MOCreAoBaTeNnbHO, a Mo Apyromy -
napannensHo, ¢ cobniogeHmemM NpOTUBOTOYHOIO ABVXKEHUS.

10. JencTBuTtenbHasi NOBEPXHOCTb HAarpeBa BCero BOAONOAOrpeBaTens onpeaensercsa no gopmyne

F= (Cmx - 1)f . (10)
11

11. MoTepu paeneHuns fdenbTa P, klNa B Bogonogorpesartensx crnegyeT onpeaensts No oopmynam:



ANs Harpeepaemon BoAb!

AP, = 9B5(33 - 0,081 W, > X; (11)
ona rpewowen Boabl

APy = 9B5(33 - 0,081 X, (12)

roe ¢ — K03 ODULUMEHT, YyUUTLIBAIOWNA HAKNNEOh-
pa3oBaHUeE, KOTOPbLIA ANS rpeiowen certe-
BOW BOLObl paBeH eavHuue, a ans Harpe-
BAaeMOW BOAL AONRXEH NpUHUMATLCA NO
ONbITHLIM AaHHbLIM, NPY OTCYTCTBUYM TAKUX
OaHHLIX MOXHO NpuHumMaTtb ¢ = 1,5 — 2,0;
b — ko3addbuumeHT, aasucswmm OT TMNa nnac-
TUHbI, NpUHUMaeTca no Tabn. 1 wacToR-

{Hiero NPUROXeHus!;
W . = — CKOPOCTb NpY NPOXOXAEHUN MAaKCUMabHO-
ro CEKYHAHOTO pacxona HarpeeaemMoun BoAb.

(11)
(12)

"®opmynbl 11 1 12"
Mpumep pacuyeTa

BbibpaTb 1 paccumTaTth BOgonogorpeBaTenbHy0 YCTAaHOBKY NAacTMHYaTOro TennoobmeHHuKa, cCobpaHHOro
n3 nnactuH 0,6p Ans cuctembl ropsvero BogocHabxeHus Toro xe LTI, 4To U B npuMepe C KOXYXOTPYOHbIMU
CEKUMOHHbIMK BogonogorpesaTensaMu. CnegosaTenbHO, UCXOOHbIE AaHHble, BEMMYMHBI PAcXogoB U TeMnepaTtypbl
TennoHocuTenen Ha Bxode M BbIXoOe KaXOow CTyneHu sogonogorpeBaTtens NpUHMMAalTCH TakMMK Xe, Kak N B
npeabiayLwemM npumepe.

1. MNpoBepsieM COOTHOLLEHNE X0A0B B TenrnoobmeHHuke | ctynexnm no gopmyne (1), npuHumasn OenbtaP_H
=100 «lMa v DenbtaP_rp = 40 kla,
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"MprmMep pacyeTa TENSIOBOIO U rMApaBANYeCcKoro nnacTnHyaTbix Bogonogorpesartenen (no FOCT 15518)"

Tabnuua 4

TexHnYeckne xapakTepUCTUKN NNacTUHYATbIX TeMNJI00OMEeHHUKOB hupMbl

"Anbda-JlaBanb" AnA TennocHabxeHus

]
IlokaszaTesb

PE3SVMHOBEIMM IIPOKJIagKaAMM |

| Hepa3OOpHEE MasHEE

| PasbopHEle C

M10-BFG |M15-BFGS |

| cB-51 | CB-76

I
| cB-300 | M3-XFG | M6-MFG

0,24 | 0,62 |

[IoOBepXHOCTL HarpeBa IJIAaCTUHEH, | 0,05 | 0,1

0,3 | 0,032] 0,14



M2 |

I ]
Tl'abapuTe JIACTUHBEL, MM

460x981 |650x1885 |
MyHMMAaJIbHasa TOJIIMHA HﬂaCTMHH,l 0,4
0,5 | 0,5
MM |
Macca HHaLTMHH, KT | | 0,17
1,35 | 92,5

| 50x520

ObbeM BOOH B KaHajle, J | 0,047 |

1,0 | 1,55 |
MakcuMaJIbHOE UMCJIO I1JIaCTUH B| 60
275 | 700 |
YCTaHOBKE, WT. |
Pabouee HLBHGHM@, MLa | 3,0
1,6 | 1,6 |
MakcumanbHas Tewmnepartypa, °C | 225
150 | 150 |
TabapuUTe yCTAaHOBKM, MM: |
LMprHA | | | 103
470 | 650 |
BEICOTA | 520
981 | 1885 |
oauHa, He OoJiee | 286
2310 | 3270 |
" " MeHee | 58
710 | 1170 |
InameTp naTpyObKOB, MM | 24
100 | 140 |
CTaHIAPTHOE UMCJIO ILIACTMH |10,

Macca YCTaHOBKH, xr, npu|

yycJie IJIaCTUH: |
MMHMMaHLHOM | | 5,2
307 | 1089 |
MaKCMMaJIb HOM | 15,4
645 | 3090 |

MaxkCHMMaJIbHEIM PacxXon XMHKOCTM,| 8,1
180 | 288 |

M3/u |

[loTepun | naBneHJH
150 | 150 |

MaKCHMaJIbHOM pacxonme, klla

anl 150

40,| 50, 60, 70,

225

192

617

497

120

60,| 80, 90, 100, |

|110, 120, 130, |

140,

15,8
73,0

39

150

150

| -
| 300

| 60/140

| 150

180

480

500

240

43

38

59

10

150

| 146

| 330

| 54

| 150



KosdomumeHT Tensonepexnaun, | 7700 | 7890 | 7545 | 6615 | 5950
5935 | 6810 |
Br/ (M2 x °C), npu CTaHHapTHMX| | | | |
yemoBusx | | | | |
TensgoBas MOWHOCTH, kBT, anl 515 | 2490 | 8940 | 290 |336O
11480 | 18360 |
CTAaHIAPTHHX YCJOBUAX | | | | |
| ] ] ] ]
' |
[lpuMeuanms :
1. CraHmapTHEE YCJIOBUSA - MaKCUMMAJIbHEIM  Pacxon  XUIKOCTMU, IapaMeTpsl  I'penlero
TenyoHocutens 70 - 15°C,
HaTpeBaeMoro - 5 - 60°C.
2. HomenkylaTypa TenjoobMeHHUKOB "Anbda-JlaBasbp" He oOI'paHMUeHa THUIaMM allapaToB,
NpMBEOEHHBIX B Tabjaule. |
3. MaTepmas nOjJacTMH - Hepxabewomasa cTane AISI 316, wMaTepuaa MNpokjanoxk - EPDM.
|
Tabnuua 5
TexHn4yeckune XapaKTepUCTUKN nasgHbIX NNaCTUHYaTbIX Tennoo6MeHHUKOB
"LeTtenak" npoussoactea komnaHuu "Lletetepm”
[ I I I I
I I ]
[lokazaTesb | CP410 | CP415 | CP422 CP422-2V~*
CP500 | cps00-2vx |
| | | ]
I | I I I I
IOBEPXHOCTH Harpesa| 0,025 | 0,05 | 0,095
0,28 |
MJIaCTUHEL, M2 | | |
I | I I
I I
T'abapuTel NJlaCTMHEL hxa, MM | 311x112 | 520x103 | 617x192
950x364 |
MUHMMAaJIbHAaA ToanHal 0,4 | 0,4 | 0,4
0,4 |
IJIACTUMHEl, MM
Macca MJjacTMHBE, KT | 0,1 | 0,17 | 0,35
1,26 |
ObwreM BOIBI B KaHale, J | 0,05 | 0,094 | 0,21
0,52/0,7 |
MakxcyMaJIbHOE UMCJIIO nnaCTMH| 150 | 80 | 150
200 |
B YCTaHOBKEe, IWT. | | |
Pabouee marjeHue, MIla | 2,5 | 2,5 | 2,5
2,5/1,6 |
MaxcuMaJibHa g TeMHepaTypa,| 225 | 225 | 225
225




°c | | | |

OCHOBHEIE pasMepm| 360x182x320 590x182x260| 670x284x508
1200x450x818

TEIJIOOOMEHHMKA B MSOHHHMM' | |

hxaxl, MM | |

IyaMeTp IATPYyOKOB, MM | 25 25 | 50
65/100 |
Macca TenjJoobMeHHMKA, KP,l | |

OpM YMKCJe [JIaCTUH: | | |

MMHMMaJbHOM* * | - | - | 20
69,6 |
MaKCHMaJlbHOM | - | - | 75
246 |
I I I !
I ! |
MaxkcrMaJlb HEIN pacxon| 20 | 12 | 62 | 26
340 | 165 |
HarpeBaeMom BOJIEL npu | | |

norepe IaBJIeHUA 100 KHa,| | | |

M3 /4 | | | |
| | | | | |
I I I I I I I
Kosdpdpuumenr Tennonepenaqm| 2420 | - - | 3090
- | 1700 |
Ip¥  CTaHIOapPTHBIX yCHOBM—' | |
| |
ax*rEx, Br/ (M2 x °C) | | | |
| | | | | |
I I I I I I I
TensoBas MOIHOCTb anl 95 (CP410-150-2V) | - | - | 440
- | 2000 |
CTaHIAPTHHX YCJOBMUAX, KBT | | | | (CP422-150-
2v) | | (cP500-200-2V) |
| | | | |
I I I I I I I I
MakcuManbHas Tensosad | 300 | 250 1200 | 800
4000 | 2500 |
MOUIHOCTE, KBT, an| | | |
| |
napaMeTpax TGHHOHOCMTGHHl | | |

150 - 76/105 - 70°C | | | |

* TenyooOMEHHMKM STOM MOIENM IpelHas3HadeHel g I'BC ¢ OBYXCTYIEHYATEM I[IOOOTPEBOM
BOOEl B OJHOM KOPIIyCe.
**  Yycyjo mjacTuH nombupaeTcsa ¢ maroM 10 mjacTMH OpM MMHMMainbHOM umucie 10 njacTHuH.

***  CraHIapTHBE YyCJIOBUS - MaKCMMaJIbHEIM pPacxon XUIKOCTM, IlapaMeTps I'peouero
Temio"Hocurena 70 - 15°C, HarpeBaeM0r0|



[IpuMeuanms :

1. TenjiooOMeHHUKN

3. MaTepuan

IIOCTaBJIAKTCHA B

IIJIaCTUH -

KOMIIJIEKTE

C

ATSIT

60°C.

U30JIALMen .

2. Umcria depes OpoOb OSHAYAKWT apaMeTPH OJis IEPBMYUHOTO M BTOPUUHOTO TEIJIOHOCUTEJEN.

316.

Tabnwuua 6

TexHuYeckne XxapakTepUCcTUKN NNacTUMHYaTbIX TeNf1006MeHHUKoB hupmbl "APV"

OnNSA TennocHabXeHus

[lokaszaTesb HepasOopHEIE IasHBEE PasbopHEE C
PE3SVMHOBEIMM IIPOKJIagKaMM |
| | | | | |
—
| BD4 | BD7 BF2 N25 N35 N50
M60 | M92 |
| | | | | |
| | 1 | 1 1 1 1 1
losepxHocTs Harpesal| 0,04 | 0,07 | 0,14 | 0,25 | 0,35 | 0,5
0,6 | 0,92
MJIaCTUHE, M2 | | | | |
| | | | | | | |
I I | I | | | | |
T'aBapUTH HﬂaCTMHH,' 290x120 | 525x120 | 574x235 | 924x368 | 1200x368 | 1614x368
1188x740 | 1563x740 |
My | || | | | | |
MyHMMaJIbHAaS TOﬂmMHal 0,4 | 0,4 | 0,4 | 0,5 | 0,5 | 0,5
0,5 | 0,5
I1JIaCTWMHBI, MM | | | | | |
| |
Macca MJIaCTMHEL, KT 0,14 | 0,26 | 0,42 | 1,3 | 1,79 | 2,45
3,08 | 4,22 |
Obbem BOmH B kanane,| 0,03 | 0,052 | 0,133 | 0,7 | 0,95 | 1,3
2,05 | 2,77 |
m | I| | | | | |
Pabouee naBneHme,| 3,0 | 3,0 | 3,0 | 1,0 | 1,0 | 1,0
1,0 | 1,0
MIla | || | | | | |
MaKCUMalbHa A | 220 | 220 | 220 | 150 | 150 | 150
150 | 150 |
Temneparypa, C | | | | | |
|
IvameTp  NaTpyokos, | 25 | 25 | 65 | 80 | 80 | 80
200 | 200 |




v | || | | | | |

MakcumanbHoe — umcyo| 93 | 93 | 123 | 39/83* | 39/83* |  39/83*
91/151* |  91/151* |

IJIaCTMH B YCTaHOBKe, | | | | | |
| |

mT. | || | | | | |

T'abapmTel yCTaHOBKM,l | | | |

e | | | | | | |
hxa | 290x120 | 525x120 | 574x235 | 1249x450 | 1525x450 | 1939x450
1560x886 | 1935x906 |
IonuHa, He O6oJsee | 246 | 246 | 315 | 570(10/2) | 570(10/2) |
570(10/2) |1340(10/2)| 1340(10/2) |
" " Menee | 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, | - | - | -
- | -
IJIJACTMH B YCTAaHOBKE | 17, 25, | 17, 25, | 17, 25, | |

| 63, 93 | 63, 93 | 63, 93, | | |
| |
| || | | 123 | |
Macca yCTaHOBKH, KP:| | | | | |
| |
He Gosee | 14,4 | 26,2 | 58,4 | 310 | 410 | 460
1755 | 2270
He MeHee | 2,4 | 4,0 | 10,5 | 210 | 300 | 380
1330 | 170 |
| | | | | |
] ] I
* llepen yepTon - oiisa PaMEl 10/1, 3a yepTou - 10/2.
[IpuMeuanms :
1. Marepmay mjacTuH: Hepas3bopHux - AISI 316, pasbopueix - AISI 304, wmaTepman
NPOKJIanok pa30opHEXx — EPDM. |
2. HomeHKkIIaTypa TENJIOOOMEHHVKOB "APV" He OT'PaHUYMBAaETCH TUIIaMU anmnaparTros,

IIPMBENEHHEIX B Tabnuie.
|

Tabnuua 7
TexHUUYecKne xapakTepUCTUKN NNacTUHYATbIX TeNnoobmeHHUKoOB hmpmbl "CBEM"
ANsA TennocHab6xeHus
| | |
|
[loxazaTesb | HepaszsObopHEle MNasHBE PazbopHEIe C

PE3VMHOBEIMM IIPOKJIagKaAMM |
[

___*



| B25 | B35 | B45 | B50 | B65 | Gx6NI | Gx12P | Gx18P
Gx26P Gx42P Gx51P |
| | | | | | | |
I I I | I | | | | | | |
IOBEPXHOCTH narpesa|0,063 |0,093 |0,128 |0,112 |0,270 | 0,070 | 0,120 | 0,180
0,275 | 0,450 | 0,550 |
JIACTUMHEI, M2 | | | | | | | |
| | | | | | | | | | |
I I | | I | | | | | | |
Macca MJIacTMHH, KT |0,234 |0,336 |0,427 |0,424 |1,080 | - | - | -
_ | _ | _
ObbeM BOmH B kaHaie, i |0,095 |0,141 |0,188 |0,188 |0,474 | - | - | -
MakcHMasbHoe umcno| 120 | 200 | 200 | 250 | 300 | 100 | 160 | 160
450 | 450 | 450 |
IIJIaCTMH B YCTaHOBKE, LLIT.| | | | | | | |
| |
PaBouee mamBienue, Mla | 3,0 | 3,0 | 3,0 | 3,0 | 3,0 | 1,0 | 1,6 | 1,6
1,6 | 1,6 | 1,6 |
MakcuManbHaS | 185 | 185 | 185 | 185 185 | 150 | 150 | 150
150 | 150 | 150 |
TeMmneparypa, _C | || | | | | | | |
T'a®apuUTE yCTAaHOBKM, MM: | 117 | 241 | 241 | 241 | 362 | 160 | 320 | 320
460 | 460 | 630 |
mrpriHa | | | | | | | | | |
BLHICOTA | 524 | 392 | 524 | 524 864 | 745 | 840 | 1070
1265 | 1675 | 1730 |
mnuHa, He 6osee | 317 | 518 | 518 | 670 790 | 500 | 1090 | 1090
3080 | 3080 | 3130 |
InaMeTp | 25 | 40 | 65 | 65 | 100 | 25 | 50 | 50
100 | 100 | 150 |
[IOINCOENMHNTEN b HEIX | | | | | | | |
| | |
naTpybkKoB, MM | | | | | | | | |
Macca  YCTaHOBKU npu| 30,6 | 71,4 | 119 | 119 | 900 | 38* | 127 | 183*
363* |  554* | 1138* |
MaKCHMaJIbHOM yrciie | | | | | | |
| | |
I1JjilaCTMH, KI | | | | | | | |
| |
MakcumansHo sddextmsHas| 350 | 550 | 900 | 2200 | 6100 | 400 | 550 | 1500
3000 | 7300 | 15 000]
TerJiorasd MOIHOCTL, KBT, | | | | | | | |
|
npu | napaMeTan|| | | | | | | |
TEeIIJIOHOCUTEeJIA | | | | | | | |
|
150 - 80/105 - 70°C wu] | | | | | |
| | |
JenbTa P Han He 60nee| | | | | | | |
| | |
150 xlla | | || | | | | | | |
KosdouumeHT | 5970 | 7880 | 6570 | 7820 | 7035 | 12920 | 9380 | 11
550| 10 810 | 9500 | 11 840]



Teronepenaun, BT/ (M2 x| | | | | | |

| |
°C) | | | | I | | | |

3ddexTMBHOE uncno| 42 | 52 | 48 | 140 | 140 | 21 | 23 | 33
47 | 77 | 101
I1JlaCTMH, WT. | | | | | | | |
| | |
Temsosas MomwHocTs, Br,| 450 | - | 1500 | - | 4100 | 430 | 750 | 1050
- | 9500 | - |
IIPpM CTaHOAPTHBIX YCJIOBMAX | | | | | | | |

KozbduumenT | 6210 | - | 6260 | - | 5150 | 7980 | 7080 | 7030
- | 7320 | - |
renjonepenauy, Br/ (M2 x| | | | | | | |

°c), npu CTaHOAPTHHX | | | | | | | |

yemomuax | | | I | | | | |

SdbeKTUBHOM uncno|117/2 | - |189/2 | - |297/2 | 79/3 | 89/4 | 85/3
- | 7472 | -

nJIacTuH, mT . (qepeB| | | | | | |

OpoOb — UMCJIO XOIOB) | | | I | | | |

* Macca OpMHATa OJs8 4YMcjla IJIacTuH, TpebyeMex Opu OO0ecCledeHMM MOWHOCTM HMXeCJemoyouen
CTPOKM.

I[puMevaHMus :

1. CraHOapTHEE yCJoBUA - MaKCMMaJlb HEIN pacxon KMIOKOCTH, OTPaHUYEHHBIM
OOMYyCTUMEIMM CKOPOCTSAMU U HOTepHMMl
IaBJIeHMs B BOJIOIONOTPEeBaTeJyle II0 HarpeBaeMmoy Bome He 0Oosiee 150 klla; napamMeTps
TEeIJIOHOCUTeNIa: TIpepomero 70 - 15°C,|
HaTpeBaeMoro 5 - 60°C.

2. MaTepman mjacTMH - Hepxapeomas ctajb AISI 316 Tosmmuom 0,3 - 0,6 MM, MaTepmal
npokjanok - EPDM.
3. HomeHkJIATypa TelJIOOOMEHHMKOB HE OTPaHMUEeHa TUIaMM allapaToB, IIPMBEINEHHHX B

TabauLe. |
|

PacuyeT Bogonogorpesartens, cobpaHHOro M3 NnacTUyHbIX TennoobmeHHuKoB dupmbl "Anbda-Jlasans"
(TEXHUYECKNE XapaKTEPUCTUKM CM. B Tab11.4), NokasbiBaeT, YTo B | CTyneHb TpebyeTcs 0OCTaHOBUTL TEMNOOOMEHHMK
M15-BFG8 c uicnom nnactuH 64, nnowagb NoBepXHOCTU HarpeBa 38,4 M2 (koaddumumeHT Tennonepenaym - 4350
B1/(M2 x °C)).

Bo Il ctyneHn Tpebyetcsa TennoodmeHHuk M10-BFG ¢ umcnom nnactuH 71, nnowagb MNOBEPXHOCTU
HarpeBa 16,6 M2 (koadpumumneHT Tennonepegaydn - 5790 B1/(m2 x °C)).

Motepn paBneHuss B o6enx CTyneHaX Mpu MNPOXOXAEHMUM MaKCMManbHOIO CEKyHAHOro pacxofa
HarpeBaeMo BOAbl M TOM Xe koadduumneHTte 3arpsasHeHmns (v = 1,5) coctanaoTt 186 klla.

B 1abn. 5, 6, 7 npMBeaeHbl TEXHUYECKNE XapaKTEPUCTUKM TennoobmeHHuKoB "Lletenaxk”, "APV" n "CB3IM".
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TennoBou n I'VIApaBﬂVI‘-IeCKVIﬁ pac4yeT ropu3oHTasribHbIX MHOIroxoaoBbIX
napoBoAsAHbIX no.qorpeBaTeneVl

MoporpesaTenu ropusoHTanbHble NapoBOAsiHble TENMOBbIX ceTen (ABYyX- M 4yeTblpexxogoBblie) no OCT
108.271.105 npeaHa3HayeHbl 4N CUCTEM OTOMMEHUS U TOPAYEro BoOOCHABXeHUS.
1. NoBepxHOCTb HarpeBa NapoBOAsHbLIX NogorpesaTenen F, M2, onpegenseTca no opmyne

sp
I3 Q

kAt

raoe P — pacdeTHaa Tennosas npow:
HOCTb BOAONOA[0MPEBATENS,

k — x03dPpuuueHT Ttennonepesa
porpesarens, Bt/(m2 - °C):

Atcp — pacyeTHasa pa3HOCTb TeMNEP:

rpeiowen 1 Harpesaemomn cp

"®opmyna 1"

2. PacyeTHaa Tennosas nNpoOW3BOAMTENbLHOCTb Bogonodorpesatensd Ha otonneHve Q(sh)_o wnm Ha
ropsiyee BogocHabxeHne Q(sp)_h onpegensietca no npun. 2.

Mpn aTtom, yuntbiBas TpeboBaHnua n. 4.8 HacTodwero cBoda npaBwi, ANS Kaxgoro noporpesaTtens
pacyeTHas NpoM3BOAUTENBHOCTb, ONpeaeneHHas no Npun. 2, 4enuTes Ha 2.

3. KoadpdbuumeHT Tennonepenaum k, B1/(M2 x °C) onpepensetcs no dopmyne



roe (12

CT

HaK

"®opmyna 2"

4. KoachbdpuumeHT Tennootaaym ansda_2, B1/(M2 x °C), oT cTeHku TpybkM K HarpeBaeMon Boae B obnactu

k=— : ,

1 D, P |
7 x O6r o OuaK
Onp  Agt

o)

— KO3 PUUMEHT TennooTaaum npuv npo-
NONBHOM OMbIBAHUU OT CTEHKU TPYOKM K
Harpesaemon soae, Bt/(m?2 - °C);

— KO3dPUUMEHT TennooTaa4Yn OT KOHOEH-
CUPYIOWWErocsa napa K ropu3oHTanbHOM
cTenke Tpybku, BT/(m2 - °C);

— TONUWMHA CTEHKU TPYyBKUn, M;

— TONWMHA HAKUNN, M, NPUHUMAEMan Ha OC-
HOBaAHWUM 3KCNNYyaTALMOHHKbBIX AAHHbLIX ONA
KOHKPETHOr0 pamoHa C y4eToM KayecTBa
BOAb!, @ NPU OTCYTCTBUM AAHHBLIX [ONYC-
Kaetca npuHumartbs pasHon 0,0005 m;

— TENNONpPOBOAHOCTL CTEHKU Tpybkn, Bt/
/(M + °C), npuHumMaeTcs ans crtanu pas-
Hou 58 Bt/(Mm - °C), ana natyHn — 105
Bt/(m - °C),

— TO X&, CNOK HaKunwu, NPUHMMAETCA paBs-
Hou 2,3 Bt/(m * ©C).

(2)

x'Hal(

Typ6yﬂeHTHOFO OBWXEHUA, onpeaendaeTca no (bopmyne



az = LI6(1210 + 181 - o.o:n;u;‘,.)’)iy—’n

ai'  (3)
Ll

rae ,‘:'p — CpeaMsf TEMNEepaTtypa Harpesaemon
BOAbI, °C, onpenenseman no Gpopmyne

"o ’:A ¢ ’:ln >
cp. 2

(4)

i 1 Sy — TEMNEPATYPa HArpesaemMon BoAs CO-
OTBETCTBEHHO MA BXOAE W BHIXOAE W3
soponogorpesarens, °C;

d,,, — BHYTDEHHUA auameTp TpyGoK, M,
Wn, ~ CXOPOCTE BOALI B TRyBKax, m/c, onpe-
RENSeTCA No popmyne
G
W, = e
™ , 5
360057, (3)
frp — NNOWARL CeveHust Boex TRYGOK B oaMoM xoay
NOAOIPEBaTens, M, ONPeRENReTCH NO hopMyne
2
Fop = "0, (6)
N — KONUMECTBO TPYDOX B OfHOM XOAY, WT.;
) — ANOTHOCTL BOAL NPW CPEAHER Temneparype
L5 xr/m?;
G), — PAcYeTHEIA PacXOA Harpepaemoi BoAw &
TRybKax, kr/u.
5. Koaddmument tennootaaun a,, Br/(m? - °C),

OT XOHAEHCHPYWErocA Napa k crenxe Tpybku on-
peaenseTca no hopmMyne

¢ (4320 + 47541, - 014¢)

ay =1l
" ' .
Yimd, (1, - 1:5)

(7

rAe 1, = TeMNEeparTypa HackieHns napa, °C;
m— npuBeNeHHDe wucno TpyGok, wr., onpe-
nenremoe no popmyne

m= 0B
nﬂﬂ! (8)
rRe n;— obuwee wicno TpyGok B noaorpeearens, Wwr.;
Rpoy — MEKCUMANLHOE 4uCno TRy6OK B BEPTH-
KAnsHOM PRy, WT.;

I — CPEAHAA TEMNepaTypa crewoxk Tpybox, °C,
onpenensetca NnpubnuxerHo no Gopmyne

Mt

[}

r 2
M NPOBOPKATCR NOCNE NPEABAPUTENBHOMNC pPacuera
NOACTPEBaTena No GopMyne

(9)

oy + '\vp“l
oy = —————,
Qpn 40y

Mpyu HECOBNAAEHAA SHAYSHWA [, ONPENeNeH-

Hbix No opmynas (9) v (10), Gonee wem wa 3 °C

1, CNEAYeT NEPECYHTLIBATL, NPUHAB IHANEHWE [y,
onpepenenmoe no popmyne (10),

6, PacuetHy) PasHOCTL TEMNEPATYR Al °C,

Mexay MPeoLLei n Harpesaemoi cpeaamu onpe-

aensoT no Gopmyne

(10)

Alg - A,
ALy =——H,
Alg (1)
23I8Al,‘

TAe Alg, Af,, — COOTBETCTSEHHO GONMLILER 1 MEHLAR
PA3HOCTL TEMNEPATYD MEXAY MPeo-
eI 1 HArPEBAEMOIA CPEAAMM HA BXO-
e v Bbxone M3 noaorpesatens, °C,
anpepenaeTca nd GopMynan;

Ay =1~ 1 (12}
Y Rl (13)
Mpy pacyere NaposoafHbix BOAONOACIPERATE-

Nel OTONNEHWS TEMNEPATYPY Harpesaemon BOA

Ha BXO/IE ¥ BuIXOAEe U3 BOAONOACTPEBATENS ChReay-

€71 NPUHUMaTL

t "“ =1y
rae T, — TemnepaTypa Boas & 06paTHOM TpyBoNpo-
BOAE CUCTEM OTONNEHMA NPW PacYeTHON
TEMNEPATYPe HapyXHOro sosayxa i, °C;
! ';m = Tape
TAE %, — TEMNEPaTypa BOAb! B NOAAIWEM TPyGO-
npoeoae Tennoesx cered 3a UTN wan o
noaawem TpyGonpoBoAE CHCTEMBI OTD-
NNEHUA NPW YCTAHOBKE BOAONOAOTPERE-
Tens & MITMN npu pacvetHon Temneparty-
pE HapyxHoro soaayxa f,, °C
B aTOoM cay4ae pacyeTHan pasHocTs Temnepa-
TYp Al.,. °C. onpepenutcs no dhopmyne

('1 = ‘2) 2 (‘; o ‘ul) ;
2.31g 'r.l,'. 7

s = Tol

Aty =
4 (14)

"®opmynesl 3,4,5,6,7,8,9,10,11,12,13,14"

MpumeyaHue. [Npu HE3aBUCMMOM MNPUCOEAMHEHMM CUCTEM OTOMIEHUS W BEHTUNAUMKM 4vepe3 oblimin
BoJgonogorpesartens  Temnepatypy HarpeBaemon Bogbl B obpaTHom TpybonpoBoge Ha Bxoge B
Bogonoaorpesartens cneayeT onpeaensaTb C y4eTOM TeMnepaTypbl BOAbl MOCre npucoeanHeHus Tpybonposoaa
cucteM BeHTUnsumMu. lpu pacxode TennoTbl Ha BeHTURAUMO He Gonee 15% CymMMapHOro MakCMMarnbHOro



TENSIOBOrO NMOTOKA Ha OTOMJeHWe AonyckaeTcsi TemnepaTypy HarpeBaeMoi Bofbl nepep BOAONOAOrpeBaTenem
NMpUHUMaTL paBHOM TeMnepaType BoAbl B 0GpaTHOM TpyBonpoBoAe CUCTEMbI OTOMMEHUS.

Mpn pacdeTe BOAoOMoOAOrpeBaTenisi Ha ropayee BoOOCHAabXeHMe TemnepaTypy HarpeBaemon Bopbl, °C,
crnenyeT NpuHUMaTh:

Ha BXO4e B BOAOMOAOrpeBaTerfb - paBHOW TemnepaType XonogHow (BOAONpPoOBOAHOWM) Bogbl t ¢ B
OTOMUTENbHbLIV NEPUOA; NPU OTCYTCTBMM OaHHbLIX NPUHUMaeTCs paBHon 5°C;

Ha BbIxoge M3 BodonogorpeBaTtenia - paBHOW TemnepaType BOAbl, NMOCTynawlen B CUCTEMY ropsiHero
BogocHabxeHusa t h, B UTMN nB UTM t_h = 60°C, a B LUTI ¢ BakyymHoI feaspaumnen t_h = 65°C.

7. Pacxopgpbl HarpeBaeMoii Bodbl ONs pacyeTa BoJonodorpeBaTeneit cuctem OTOMMeHus, Kr/d, cnegyet
onpeaensaTb No gopmynam:

P —
omax (tol - t2)(‘

NPW HE3ABUCUMOM NPUCOEAWHEHUN CUCTEM OTONNe-
HUA M BEHTUNAUMK Yepes 0Bl BORONOAOrpesa-
rens

(15)

. ‘E-(’(Qmm + vaxz

Gomax = (to1 - T2)C (16)

rAe Qomar Qumax — COOTBETCTBEHHO MAkCHManb-
HbIE TENNOBLIE NOTOKM HA OTO-
nnesve v sedTunaumi, Br.
Pacxon Harpesaemow Boaw!, Kr/y, ana pacyera
goaonoAorpesarenei ropayYero 8oaocHabxenus
onpepensieTcs no gopmyne

_ 3607
@0 e ()

rae QF — pacuerHan npou3BOAMTENLHOCTL BOAO-
noporpeearens, Br (cMm. npun. 2).
8. Notepwu gasnenus AP, Ma, ans BOALI, NPO-
xoaswen 8 Tpybxax Bopgonogorpesarens

\
B, =03 2 s selwip,
dBH
rne Wm_ CKOPOCTL BOAW, M/C, onpenenaemas no
dopmyne (5);
7 — YUCNO NOCNeaOBaTeNbHLIX XOAOB BOAO-
noanorpesarens;
| — ANWHE OAHOTO X0Aa, M|
TE — CyMMa KOO PUUMEHTOB MECTHBIX CONPO-
TUBNEHWIA,
A — KO3DDUUMEHT MMAPABNNYECKOTO TPEHUA.
DKBMBANEHTHYIO LWEPOXOBATOCTh BHYTPEHHENR
NOBEPXHOCTK NaTyHHbIX TPYGOK Npu onpegenexuu
% MOXMO npuHumaTte 0,0002 m.
Cymmy K03 PUUMEHTOB MECTHBIX CONPOTUBAE-
HWIA B TPYBKax MOXHO NPUHUMATD!
ANR ABYXX0A0BbIX BOAONOAOrperaTenei IE = 9,5,
ANR YEThIPEXX0A0BLIX BOZONOAOrpesaTenemn
% = 18,5.

(15)
(16)
(17)

"®opmynsl 15,16,17"

MpunoxeHue 10



MeTopauka onpefeneHns MakCuMarnbHbIX (pac4yeTHbIX) pacxo4oB BoAbl

M3 TEMNJIOBOW CETU Ha TEMJIOBOW NMYHKT
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o Ay ¢ Ony)
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"®opmynsl 1,2,3,4,5,6,7,8,9,10,11,12,13"

Tpy6bl no HTA, pekoMmeHAyeMble K MPUMEHEHUIO MPU MPOEKTUPOBaHUN
TennoBbIX NYHKTOB

Y CJIOBHEIM

oraMeTp

Tpy® D_y,
MM

HopMaTMBHO-TEeXHMUECKAad
OOKYyMEHTAalUMAa Ha TPyOE
(HTX)

Mapkm cTaam

[lpenesibHEIE IapaMe TPl

TeMIepaTrypa, pabouee
°C maBJjeHue P,
MIla

(koc/cM2)

MpunoxeHue 11




1 2 3 4 5
Tpy6sl B3JIeKTPOCBapPHEE NPSIMOIOBHEIE
15-400 Texuuueckyue tpebosanma|BCT3cnb; 300 1,6 (10)
mo I'OCT 10705 (rpymnmna
B, TepMOOOpabOOTAaHHEE) .
CopTaMeHT o T'OCT
10704 10,20 300 1,6 (16)
400-1400 |TexHuueckue TpeboBaHug|BCT3cnb 200 2,5 (25)
1o TOCT 10706 (rmo|BCT3cn4
V“3MEeHeHuon 2, Tpynna B,
TepmMooBpaboTaHHEE) 171C, 300 2,5 (25)
17T1C,
17ric-vy,
13T¢C,
13T71C-y
150-400 TOCT 20295 (Twmnm 1) 20 (K42) 350 2,5 (25)
500-800 TOCT 20295 (Ttmnn 3, |17TC, 17T1C 425 2,5 (25)
TepMOoODpaboOTaHHEE) (K52)
500-800 TY 14-3-620 17TrC, 300 2,5 (25)
1000-1200 17T1C,
17T1C,
1200 17ric-y,
13TC
1000 TY 14-3-1424 17T1C-y 350 2,5 (25)
(K52)
1000, TY 14-3-1138 17T1C-y 425 2,5 (25)
1200 (K52)
1000, TY 14-3-1698 13T¢C, 350 2,5 (25)
1200 1317C-Yy,
13ric-y,
17T1Cc-y
500-1200 |TY 14-3-1680 BcT3cnb 200 2,5 (25)
500-800 TY 14-3-1270 17TC 350 2,5 (25)
1200 TY 14-3-1464 13T1C-y
13T7C-y 350 2,5 (25)
(K52, K5)
Tpy6sl 3JIeKTPOCBAapHHE CHMPAaJIbHO-IOBHEIE
150-350 TOCT 20295 (Tun 2) 20 (K42) 350 2,5 (25)
500-800 TOCT 20295 (Ttmn 2, (20 (K42) 350 2,5 (25)
TepMooBpaboTaHHEE)
17rCc, 17r1cC
(K52) 350 2,5 (25)
BcT3cmnb 300 2,5 (25)




500-1400 |TY 14-3-954 20 350 2,5 (25)
17r1C, 17TC
500-1400 [Ty 14-3-808 20 350 2,5 (25)
Tpy©6s 6GecloBHEIE
40-400 TexHuueckue TpedoBaHusa|10, 20 300 1,6 (106)
nmo I'OCT 8731 (rpynmna
B) .
CoprameHT 1o I'OCT 8732|10T2 350 2,5 (25)
15-100 TexHuueckye TpeboBaHua|10, 20 300 1,6 (16
mo I'OCT 8733 (rpymnmna 4,0 (40
B) .
CoprameHT 1o I'OCT 8734|10T2 350 5,0 (50
09r2cC 425 5,0 (50
15-300 TY 14-3-190 10, 20
350, 400 |CopramenT mo I'OCT 8732 425 6,4 (64)
m I'OCT 8734 20
50-400 TY 14-3-460 20 450 He
15TC OTPaHUYEHO
50-400 TY 14-3-1128. 09rT2cC
CopramenT no I'OCT 8732 425 5,0 (50)
20-200 TOCT 550 (rpynmna A) 10, 20 425 5,0 (50)
1072 350 5,0 (50)
[IpuMeuanms :

1. B Tabauuy BKJIOUEHH TPyOr 1o TY 14-3-1424, TY 14-3-1464, TY 14-3-1680

n TY 14-3-1698, orcyrcreywomme B "lpaBujlax YCTPOMCTBa U 0e30lacCHOM
SKCIJIyaTaluuMy TpyOONpPOBOIOB Iapa M TopdAdYer BOIH" I pPEeKOMeHIyeMble K
IPYMEHEHMO.

2. B Tabnuily BKJIOUEeHH TpyOH M3 cTajel Mapox 13TC, 13rc-y wu 1311C-Vy,
orcyTcTBylue B "llpaBujiax yCTpOMCTBa u fesonacHoOM DKCIJIyaTaluumn
TpyOONPOBOAOB Iapa M TropAader BOOH", MCHIBTAaHHBIE M ONOOPEHHEIE BCECOK03HEM
TENJIOTEXHUUYECKMM MHCTUTYTOM M PEKOMEeHIOBAaHHBIE K NpuMeHeHu©o LUKTU.

3. IllpuMeHeHMe TpPpy® M CTajiel, yKa3aHHHX B OpMMedaHuax 1 wm 2, cjenyer

OONOJIHUTEJIBHO COIJIACOBHBATBE C OpraHaMu ['OCropTexHans3opa.

MNepeyeHb TMMOBOM AOKYMEHTaLMN Ha KOHCTPYKLUU, U3penus
M y3nbl 3aaHUN U coopyxeHumn cepusa 5.903-13 "Uspgenun
M geTanu TpybonpoBoaoB ANs TENSOBLIX CETEMN.
Pa6bouue yeptexu"

MpunoxeHue 12

N HammMmeHo-
BHIIIYCKa | BaHMe
BRIIIYy CKa

CocTaB BHIIyCKa KpaTkas xapaKTepUCTUKa



2 3 4
IeTanu OrBOI KPpyTOU30THYTEI, |[D v = 40...600 MM, yron ruba
Tpybonpo- |uepT. TC-582 30, 45, 60, 90°, R=1,5D y
BOIOB nna Dy <= 400 MM, R =Dy
ona Dy >= 500 mm
OTBOX cBapHoM, [D y = 100...1400 MM, yrToX
yepT. TC-583.000CB noeopora 15, 30, 45, 60,
90°,
Py <= 2,5 Mla, t <= 350°C,
Py <=1,6 Mla, t <= 300°C,
P P <= 2,2 Mna, t <= 350°C
OrBomel THyTHE, dYepT. TC-584 (D y = 10...400 wmMm, P y =
1,6; 2,5; 4,0 MIa
llepexon CBapHOM jgucrtoBor (D y <= 1400 mm, P y = 2,5
KOHLEeHTpu4Yeckmm, depr.TC-585|Mla, t <= 350 °C, P y <= 1,6
U BKCLEeHTPUUYECKMUI, UYepT. Mlla, t <= 300 °C, P P <= 2,2
TC-586 MIla, t <= 415°C
[lepexon mTaMrnoBaHHeli [D y <= 400 MM, Py<= 4,0
KOHLIEHTPUYE CKIIA n|Mla, t <= 425°C
3KCLEHTPUUYECKU, yepT.
TC-594
TPOMHUKMA " LTyl nnalD y = 10...1400
OTBETBJIEHUA TPpyOONpoBONOB, |[MM — Tpybonpoeome, D y = 10
yepT. TC-588.000CB-TC592 ...1400 MM - oTBeTBJIEHMH,
Py <= 4,0 Mla
®paHUE [JIOCKME HOpuBapHele c|D y = 15...1400 mm, Py
naTpyBbKoM, yepT.|2,5 Mla, t <= 350°C.
TC-593.000CB, yepT. |[[pMCOeIMHUTEJILHEE Pa3MEPE
TC-599.000CB no T'OCT 12815-80
SaraymKy IJIOCKME NOpuBapHee, [D y = 25...1000 mm, P y 1o
yepT. TC-59.000 CB 4,0 Mlla
Sargywky Ijockue npmeapsHele c|D y = 300...1400 MM, P y oT
pebpamu, uepT. TC-596.000 0,25 mo 4,0 MIla
[lpuMeuwanme. CBonHasa Tabiauia OTBETBJIEHMN TPyOONPOBONOB,
yepT. TC-587 TB
IpeHaxHele |Y3es mTyuepa M apMaTypel HalD y = 32...1400 MM, P y =
Y 3JIBL BOISAHOM TEeIJIOBOM cetm wul|l,6; 2,5
KOHIIEHCAaTOIpPOBOIE
(cmyCcKHUK) , yepT.
TC-631.000CB n TC-632.000CB |Mla
Ysen mryuepa u apmMaTypel ang|D y = 50...1400 MM, P y =
TUOPONHEBMATUYECKOY MNPOMEIBKM |1, 6; 2,5
BOISHBIX TETJIOBEIX ceTen
(CoyCcKHUK) , JepT.

TC-633.000CB, TC-634.000CB

Y3eJq umrylepa C BEeHTUJIEM OJIA
BEHIIIYyCKa BO3OyXa Ha BOIOAHEIX




TETJIOBBIX ceTax %1
KOHIEHCaTOoNIpoBOIax

(BOBOYMHUK) , uepT. |Mla
TC-635.000CB

Y3eq mryuepa ¢ BeHTMeM niadg|(D y
NOOKJIOUEHMS CXaToro Boszdyxal|l,6;
npm TMIponHeBMaTHdeckou [ Mlla
IIPOMEIBKE Ha BOINSHOM TEIJIOBOMU
ceTu u KOHIEeHCaTonpoBoae
(BO3OYMWHUK) , yepT.
TC-636.000CB

50...1400 MM, P y =

Nl
~
@)

65...1200 MM, P y =

Y3en MIYyCKOBOTO opeHaxa | D
1 ,6; 2,5; 4,0, 6,4 MIla

IaponpoBOIOB, 4yepT.
TC-637.000C6

S |
N
=l

Y3en MIYyCKOBOTO opeHaxa|D y = 65...1200 ™M, P y =
HaponpPOBONOB c oreomomMm, |1,0; 1,6; 2,5; 4,0 Mla,
yepT. TC-638.000CB D y=50...700 MM, P y = 6,4

Y3eJl myCKOBOT'O M NOCTOAHHOTO|D y = 65...1200 MM, P y =
IOpeHaxa Iapolposona, uept.|1,0; 1,6; 2,5; 4,0 Mila,
TC-639.000CB Dy =250...700 mm, Py = 6,4

MIla
Bo3OymHUK Ha napomnposome, Dy = 65...1200 MM, P y =
yepT. TC-640.000CB 1,0; 1,6; 2,5; 4,0 Mia,
Dy =250...700 mm, Py = 6,4
MIla
YcTaHoOBKAa |YCTaHOBKA TepMOMeTpPa Ha|D y = 100...1400 ™M, t <=
KOHTPOJIb— |TOPUM3OHTaJLHOM Tpybonposome, |200 °C,
HO-m3Mepu- |uepT. TC-3.001.000CB Dy = 100...1000 ™M, t <=
TeJIbHEIX 350 °cC,
npubopos Dy = 100...1000 wmMm, t <=
(TepMmomMeT— 440 °C
POB, MaHO-
METPOB)
YcTaHoBKa TepMoMeTpa To xe
YIJIOBOTO C YTIJIOM I[IOBOPOTA
90° Ha BEPTUKAJBHOM U
I‘OpMBOHTaJ’IbHOM
TpyDOOonpoBOOax, JepT.
TC-3.002.000CB
YcTaHoBKa MaHOMeTpa Ha|P y <= 2,5 MIla, t <= 200 °C
TOPU3OHTAJILHOM TpyOonpoBoOIe,
yepT. TC-3.003.000CB
YcTaHOBKA MaHOMeTpa Ha|P y <= 2,5 MIa, t <= 200 °C
BEPTUKAJILHOM TpyBonpoBoIe,
yepr. TC-3.004.000CB
YcTaHOBKaA MaHoOMeTpa Ha|P y <= 6,2 Mla, t <= 440 °C

TOPU3OHTAJILHOM TpybOonpoBoIe,
yepTt. TC-3.005.000CB

YcTaHOBKa MaHoOMeTpa Ha|P y <= 6,2 Mla, t <= 440 °C




BEPTUKAJIEHOM Tpybonporone,
yepT. TC-3.006.000CB
4 KoMmnieHca- |[KowmreHcaTop canpHukoBe |D y = 100...1400 mm, P y <=

TOPEL OIOHOCTOPOHHMI : 2,5 MIa, t <= 300°C.

caylbHUKO- |[BapmaHT 1 - ¢ ymsmoTHaommM | KoMneHcupyoma s

BHIE YCTPOMCTBOM, crnnocofHocTe oT 190 mo 500 mmMm
BapMaHT 2 - 0e3 yIJOTHAKIETO
YyCTpOMCTBa, uepT.
TC-579.00.000CB
KomniencarTop canpHUKOBEM |D y = 100...800 mm, Py <=
OIBYXCTOPOHHUM : 2,5 MIa, t <= 300°C.
BapuaHT 1 - ¢ ynjaoTHsaoumM | KoMoeHcupyoma s
YCTPOMCTRBOM, cniocobHocTe oT 380 mo 900 Mm
BapMaHT 2 - 0es3 yNJIOTHSOIEI'O
YCTPOMCTBA, uepT.
TC-580.00.000CB

5 T'pazeBuku |I'paseBUK TOPM3OHTaNbHEM, [D y = 150...400 ™M, P y =

yepT. TC-565.00.000CB 2,5; 1,6; 1,0 Mla
T'pa3eBUK TOPU3OHTaNbHEM, [D y = 500...1400 mm,
yepT. TC-566.00.000CB Py=2,5 1,6 Mla
T'pA3eBUK BEpPTMKaJbHE, dYepT.|D y = 200...300 MM,
TC-567.00.000CB Py=2,5 1,6 Mila
TpA3EBUK BEpPTMKaJIbHEN, uYepT.|D y = 350...1000 mMm,
TC-568.00.000CB Py =2,5 1,6 Mla
T'pAseBMK TEIUIOBEIX MNyHKTOB, (D y = 40...200 MM, Py-=
yepT. TC-569.00.000CB 2,5; 1,6; 1,0 Mla
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Mpeaenbl npuMeHeHNUA apmaTypbl U3 YyryHa
(BbIiNnMcka u3 Tabn. 7 "MpaBun ycTtponcTea n 6e3onacHoOn akcnnyataumm
Tpyb6onpoBoaoB napa v ropsiuen soabl”, usg. 1994 r. (wmcpp PO-03-94)

Mapka uyryHa HTI [lpenesibHEIE MMapaMeTPBL
D y, MM t, °C P, MIa
(krc/cM2)
CulO, Culb TOCT 1412 80 130 3(30)
300 200 0,8(8)
Cu20, Cu2b TOCT 1412 100 300 3(30)
Cu30, Cu3b 200 1,3(13)
300 0,8(8)
Cu20, Cu2b TOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, TOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, TOCT 7293 200 350 4(40)
Bu4db 600 130 0,8(8)




[IlpuMeuanus :

1. HopMupyeMele nokasaTenu ¥ o0O0BeM KOHTPOJIA IOJDKHEL COOTBETCTBOBAThH
YKa3aHHEIM B CTaHOapTax.

2. IHpumeneHre uyryHa Cul(l pmonyckaeTcs C BPEMEHHEIM CONPOTUBJIIEHMEM HE
Huxe 1,2 MIa (12 xrc/cMm2) .
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MepeyeHb anb6omoB oTpacneson YTMNO TAM TXT-05 u TAM TXT-05-N
ANA UCnonb3oBaHUs NPU NPOEKTUPOBaHMM TENNTOBOW U30NsALMKU TpyGonpoBoaoB,
apmaTypbl 1 060pyAOBaH1A B TENNOBbIX MYHKTax

dp HazBaHMe Anp6oM ConmepxaHue
PaboTEL MaTepMraljioB B
anbboMax
T3l Tunosele [IPOEKTHEIE N 1 Tpy©onpoOBOOEL n
TXT-05 pemeHnsa Mo NIPYIMEHEHNIO T3II TXT-05-T obopynoBaHue
TEMNJIOM3OJIALMOHHBIX T3II TXT-05-0
KOHCTPYKLUM OJs
TPpyOONIpPOBOIOOB " N 2 ApMmaTypa "
obopynoBaHMsa TEeIJIOBEIX T3 TXT-05-A biiaHLIEeBEIE
BJIEKTPOCTAaHUUN T30 TXT-05-0 COeIMHEeHUS
YacTe 1
OOBEKTEHL, PacnoJyiOXeHHEIe N 3 Macca
BHYTPM I[OMeleHUN (c M3MeHeHUAMM) |TeIJIOM3O0JIALMOHHEIX
T3 TXT-05-MT KOHCTPYKLUN s
T3II TXT-05-MO TPpyOONpPOBOOOB 1z
obopynoBaHMAa
TSIl To xe N 5 Pazrpyxamnmme
TXT-OII-IT|YacTe II T3 TXT-05-II-0OIl |ycTpoicTBa ojsa
OBOBEKTH, pacnosoxeHHtee [ TOII TXT-05-11-OK | TpyBonpoBOOOR,
Ha OTKPBEITOM BO3OYyXE PaCIIOJIOXEHHBIX
BHYTPM IIOMEMEHUN U
Ha OTKPEITOM BO3Iyxe
(onnopHeIe MOJIKU U
OIIOPHOE KOJIbLIO)

[lpuMeuanms :

1. Tunoerle npoekTHee pemeHus TXT-05 u TXT-05-I1 pazpa®oTaHel MHCTUTYTOM
TennoanexkrponpoekT, CIIKE BICMO Como3sHeprosammra U BHUIIMTengonpoexkT u
COTJIaCOBAaHEL BCCMO COon33HEepPIro3allMTH . Yreepxnensl BI'HUIINN
TeNJIORJIEKTPONIPOEKT, BBeAeHH B zeycreue IO SHEPrOnNpoOeKT, dYacTb 1 C
1.01.90 r. (mporoxos N 45), uwacte II - ¢ 1.01.91 r. (moporoxosn N 66) u
yTBepxneHs MmHsHepro CCCP.

2. OtrpacryeBas YTII npepHazHadyeHa IJIg [NPUMEHEHMS [IPU NIPOeKTUMPOBaAHUM U
MOHTAXe TEeIJIOBOM M3OJIALUUM HAPYXHOM MNOBEPXHOCTU TPYyOOIPOBOIOB IMaMeTPOM
or 10 mo 1420 wmmM, apMaTypel ¥ OGJaHLEBEIX COEIMHEHMM, I[IJIOCKUX u
KPWUBOJIMHEMHEIX IIOBEPXHOCTEM obopynoBaHMA T3C C TEMNEepPaTypoOMn
TenJyioHocuTeNa or e 50 mo mimwc 60°C.

3. Ipu paspaborke YTIIJ ToJIMHA OCHOBHOTO CJIOS TEIJIOBOM MBOJISLUUM OIpene-—
JAaJachk IO HOPMaM JIMHEMHOM IMJIOTHOCTM TEIJIOBOTO IOTOKa, I[IPMBEIEHHHX B
CHuIl 2.04.14-88.

4. Tlpu paszpaborke VYTIJ MCHOJIb30BaHH MaTepuaisl BHUINTENJIONPOEKT :

TUIIOBBIE KOHCTPYKLUM, u3neamsa ¥ y3Jbl  3IOaHUM UM COOPYXEHUM. Cepusa
7.903.9-2 "TenjoBasa VB0 TPyBOONIPOBOOOB c [IOJIOXUT EJIb HEIMI




TeMmneparypammu”:  BHII. 1. TenyjoBasa wMB0JIALMS TPyDOONPOBOOOE . Paboumue
yepTexu, BHIN.Z2. TenjoBas M30JALUMS apMaTypel U GJIaHIIEBEIX COEIMHEHUM .
Paboune ueptexu. Cepus 3.903-11 "TemyoBasg UB0JIAUMS KPUBOJIMHEMHEIX U

GaCOHHEIX YyYaCTKOB TPyOONPOBOLOB M Y3JIOB OOOPYHNOBaHMUA.
5. KanpkomepxatenaMmmu YTIIJ] aBJIAOTCA MHCTUTYTH TEIJIOBJIEKTPONPOEKT U
BIICMO Cowo3sHeproszaummnra.

Paboune uepTexm".
CIIKB
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Bbi6op cnoco6a 06paboTku BoAbl ANA LeHTpanM3oBaHHOIoO
ropsiuero BO4OCHabXXeHUA B 3aKpbITbIX CUCTEMaX
TennocHabxeHus

[lokazaTeny KadecTBa MCXOIHOM NUTbBEBOM CrnocoOs NPOTMBOKOPPO3MOHHOM U
BOIEl M3 XO3AMNCTBEHHOT'O BOINONPOBONA NPOTUMBOHAKUIHOM O0paboTKM BOHE B
(cpennue 3a ron) 3aBUCHMOCTM OT BMIA TPYO
Hnexc CymmapHasa [lepMaHTa- CrasnbHEle |OLUMHKO- CraJibHEIE
HAaCHIEHNA KOHLeHTpa- HaTHAaA TpyOsl 0Oes BaHHEBIE TPpyOHl C
KapOOHATOM ums OKMuCJIIAe— IOKPEITUA TPYOH BHY TPEHHUMU
Kanepuma J XJIOPUIOOB U MOCTB, COBMECTHO 5MaJIEBEIMU U
npu 60°C cynbdaTos, Mr O/n c Opy TUMU
M/ J1 OLMHKOBAH- HEMeTaJInuec—
HBIMIM KM
TpyDamMu IOKPEITUAMU
W
TEePMOCTOMKME
[JIaCTMaCCOBHE
TPy OBI
1 2 3 4 5 6
J < -1,5| <= 50 0 -6 Bl BII -
J < -1,5| > 50 0 - 6 BI + C BI + C -
-1,5 <= J < <= 50 0 - 6 C C -
-1,5
-0,5<=J<=0 <= 50 0 -6 C - -
0 <J<=20,5] <= 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 BI C -
-1,5 <= J <= 0 > 150 0 -6 BI + C BII -
0 <J<=20,5| 51 - 200 > 3 C C -
0 <J<=20,5| 51 - 200 <= 3 C+M C + M M
0 <J<=290,5 > 200 > 3 B B -
0 <J<=0,5 > 200 <= 3 BI + M BI + M M
J > 0,5| 51 - 200 0-6 C+ M C + M M
J > 0,5]201 - 350 0-6 BO + M C + M M
J > 0,5 > 350 0-6 BO + M BI + M M
[IpuMevaHms :
1. B rpadax 4 - 6 HPpMHATH clenywoumre oO0O3HaUYeHMs CIOCODOB 00paboTku
BOIHL:
IPOTMBOKOPPO3MOHHEM : BlI-BakyyMHas neaspauus, C—CUIMKATHBIM; IPOTMBOHA~
KUIHBEM: M - MaT'HUTHBIM.
Buak "-" oboszsHauaeT, uUuTO OOpaboTKa BOOHE He TpebyeTcs.




2. BHaueHMe MHIEKCa HaCHIeHMa kapOoHaToM Kanvumsa J onpenesseTrcs B

coorBeTcTBMM CcO CHull 2.04.02-84*, a cpemHue 3a oI KOHIUEHTpauuu
XJIOPUIOOB, CYJIb®GATOB M OPYTMUX PACTBOPEHHEIX B Bone BemecTtB - no I'OCT
2761. TIlpm [noncdueTe MHIEKCa HAaCHUEHUsa cJeldyerT BBOOMTL I[IOIPAaBKy Ha

TeMnepaTypy, OIPpY KOTOPOM OoNpenesiseTCs BOINOPOIHBIM MokasaTesb pH.
3. CyMMapHyH0 KOHIEHTPpalUMi XJIOPUIOB M CyJIbdaToB CJllegyeT OIpenelsaThb

no BepaxeHmio [Cl(-)] + [SO4(2-)].

4. ComepxaHue xJjopumoB [C(-)] B mcxomHo¥u Bome corjiacHo TI'OCT 2874
He OOJXHO mpeBbmaTb 350 mMr/nm (a [SO04(2-)] - 500 mr/i.

5. JVcnonp30BaHMe IJigd TOpSdYero BONOCHAOXeHMS MCXOIHOM BOIEL C
OKMCJIIIEMOCTBIO BoJiee 5 wMr O/m, ompeneyieHHOMN MEeTOLnOM OKMCJIEHUS
OpTaHMYEeCKMX BEUEeCTB I[epMaHT'aHaTOM KaJjMg B KUCJIOTHOM cpene, Kak

npaBUJIO, He IollyckaeTcs. I[lpM OONyleHMM opraHaMmMy MuMH3IpaBa LBEeTHOCTHU MUC—
XOIHOM BOHEI IO 35° OKMCISEeMOCTb BOIE MOXET OBITH IONyHMleHa ©Oojiee 6 MT
o/m.

6. [lpy HaIMuUMM B TENJIOBOM IIYHKTE IIapa BMECTO BaKyyMHOM Ieaspaluun

crenyertT npenycMaTpruBaTh oeaspauuo npu aTMOChepHOM IaBJIEHUN c
00sa3aTeJIbHOY YyCTAHOBKOM OXJlagUTeJIel Neal’pPUPOBaHHOM BOIH.

7. Ecaum B MCXOOHOM BOIE KOHLEHTpaluusa CBOOOIHOMI YTJIEKMCIIOTE
[CO2] mnpesBbmasT 10 wMr/ma, TO crenyeT IOCJie BaKyyMHOM oeaspauumn
MIPOMBBOIONTE MOJAUEJIauMBHUME .

8. MarumTHas obpaboTka NPMMEHSETCH npy ofmer XeCTKOCTM MCXOIHOM
BOOH He Oojsiee 10 MT-5kB/J1 M KapOOHATHOM XEeCTKOCTM (mejiouHocTu) OGojee 4
MI'-5KB/JI. HaopsXeHHOCTbH MaTHUTHOTO [10JIS B paboueM 3asope MAaTHUTHOI'O
amnnapaTa He IoJjpkHa mnpesBbmaTs 159 x 10(3) A/M.

9. Mpm comepxaHuy B Boae xejesza [Fe(2+;3+)] ©OGosee 0,3 Mr/m cienyer

npenycMaTpMBaTh ofesxeyie3MBaHMe BOIB HE3aBMCUMO OT HaJIMUME OPYTMX  CIIO-—
coboB 0OpaboOTKM BOIH.

10. CunmxaTHYIO 0BpaboTKy BOIEL " nonuesadyMpaHue crenyertT
npenycMaTpMBaThk NOyTeM 1o0OaBJIeHMS B MCXOOHYK BOINY pacTBOpa XMIOKOI'O
HaTpMeBoTro cTekjya no I'OCT 13078.

11. Hpr cpenHedaCOBOM pacxole BOOH Ha IropAdee BONOCHaDXeHME MeHee
50 T/u measpaumuio BONH NPEeNyCMaTPUBATLE HE PEKOMEHIyeTCs.
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XapakTrepucTuku ounbTPyIoLLEro criosl U TeXHONIoOrMYeckne nokasaresnm

¢dunbTpoB
HamveHoOBaHUME Enmuumua [loxkazaTenu
VBMEepPEeHUI

KpynHocTe 3epeH MM 0,5 -1,1
HacrmnHag Macca 1 M3 cyxoT'o MaTepuala T 0,6 - 0,7
HacrmnHasg Macca 1 M3 BJIQXHOT'O MaTepualia " 0,55
BricoTa cJjosa M 1,0 - 1,2
INIUTENbHOCTEL B3PHXJICHUS MMH 15
/IHTEHCMBHOCTb B3PEIXJIEHUSA a/(c x M2) 4
OnTmMajibHass CKOPOCTL OUILTPOBAHUSI M/u 20
[loTeps HaBJIeHMS B CBexeM OGuibTpyoleM Mlla 0,03 - 0,05
cyioe
[loTeps HaBJieHMS B 3BaTUpsa3HEHHOM CJoe " 0,1
nepen MIPOMEIBKOM

MpunoxeHue 17



Jo3a BBOAUMOro Xuakoro HaTpuneBOro ctekna ans CUINTUKaTHOWM OﬁpaGOTKM BOAbI

[lokazaTenM KadeCTBa MCXOIOHOM BOINOMNPOBOIHOM BOIE Ioza
(cpenHmre 3a rTO0n) BBOIOVMMOT O
XUOKOT'O
Vunexc Kouueurpaumus, Mr/i HaTPUEBOTO
HaCHIEeHU S CTeKJla B
xapBoHaToM COeIOMHEHM |PaCTBOPEHHO- XJIOPUOOB U epecuyeTe Ha
xanpuysa J npu KpEeMHM/S* TO KMCJIOpozna cynbbaToB Si03(2-), wmr/x
60°C Si03(2-) 02 (cymMMapHO)
[Cl(-)1+
[S04 (2-) ]
-0,5 < J <=0 o 35 Jiobas <= 50 15
-1,5 <= J <= " 15 " <= 50 35
0,5
J >0 " 25 " 51 - 100 25
J >0 " 15 " 101 - 200 35%
* [lpy KOHLEHTpauuu B MCXOOHOM BOIEe COeIMHEeHMM KpeMHus <15 mr/;m (B
nepecuere Ha Si03(2-)) nmosa BBOOMMOT'O XMIKOI'O HATPMEBOI'O CTEeKJIa HOJDKHA
OBITE yBeJiMueHa no IIJK, ykasaHHOM B 1. 5.20 HacTosdmero cBoIa IIpaBUII.
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MeToauka pacyeTa rpadMKkoB perynmpoBaHusa nogavv
TennoTtbl Ha OTOMNJIEHUe y NoTpebuTenen

A. PacyeTt rpachmkoB nogayum TennoTbl B CUCTEMbI OTOMNSIEHMA B 3aBUCUMOCTU
OT NOrogHbIX YCroBUM

[nsi NpombILWNEHHbIX U OBLECTBEHHbIX 34aHWIA, MpU pacyeTe TennonoTepb KOTOPbIX HE YYWUTbIBAKTCH
ObITOBbIE TENMOBLIAENEHUS,, UBMEHEHUE NOAAYN TEMMNOTHI HA OTOMMeHWe onpefensieTcs no copmyne (puc. 1,
nmHua 1)
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Puc. 1, Fpaduxm oTHOCUTRAMNOIO 0 NOTOKA Ma oY 6,, L] ™ or
TeMNepaTyps /, [UTR Pa3noro Tuna notpeburened u cnocobon asToperynuporanma

Y

T — QMR NPOMBILINEHINX K OBIGCTIEHNLIX JAAHWA; 2 — ANR KANKX JAAHWA NPK PENYIMPOBAHWA DES KOPPeXLMK NO OTKNOHE-
HHIO BHYTPEHHOW TEMNBPATYDL OT JANAN0H; 3 — ANk XULX 30aHWA NPY PEFYIMPOBANK C KOPPEKUMER No §

Q t -t
_ o i H
Q = = (1)
o Q t -t
omax i o
roe Q - OTHOCMTEJIbHBI TEIJIOBOM IOTOK Ha OTOINJIEHME;
o
Q - TENJIOBOM MOTOK Ha OTOIJIEHMEe NPpM TeKylleM TeMIepaType HapyXHOTO
o Bosmyxa t H, BT;
Q - PacCUYeTHEM TEeNJIOBOM [NOTOK Ha OTOIJIEHME IPM PacyYeTHOM TeMIepaType
omax HapyXHOT'O BO3Iyxa IJiAd IIPOEKTMPOBaHMA OTOIIeHMa t o, BT;
t - pacueTHas TeMIlepaTypa BHYTPEHHETO BO3IOyXa B OTaNMBaEMbBIX
i 3IaHUAX .

"PucyHok 1. 'pacpmkn OTHOCUTENBHOIO U3MEHEHWUs] TEMNSIOBOrO MOTOKa Ha otonneHve Q_O B 3aBUCMMOCTM OT
Hapy)XHOWM TeMnepatypbl {0 Ansa pa3Horo Tuna notpebutenen n cnocobos aBToperynuposaHms”

[ns Xunbix 34aHWA Npyu pacyeTe N3MEHEHUsT TEMMOBOIO NOTOKa Ha oTonsfeHue B cootTBeTcTBUM co CHuI
2.04.05-91* yuutbiBaloTCA ObLITOBBIE TEMMOBLIAENEHUS B KBApTUPaX, KOTOpble B OTAMYME OT TENNonoTepb Yepes



orpaxgeHust He 3aBUCAT OT BenunymHbl t H. o3ToOMy C ee noBbiweHWeM [0NA ObITOBbIX TENMOBbIAENEHUA B
TennoBsom HanaHce >XUNoro 30aHnsi BO3pacTaeT, 3a CYET YEro MOXKHO COKpaTWUTb nodavy TennoTbl Ha OTOMNMEeHWe
Nno cpaBHeHUIO C onpegeneHnem ero no dopmyne (1). Toraa OTHOCUTENbHbLIA TEMMOBOW MOTOK Ha OTOMNSEHUE
XUNbIX 34aHWA, OPUEHTUMPYSICb HA KBapTMpbl C YIMOBbIMM KOMHaTaMy BEPXHEro ataxa, rge [ons ObliToBbIX
TENnoBbIAENEHN OT TENNONOTEPb CaMas HU3Kasl, onpeaensaeTcs no opmyne

I t. —(=25)] oy -
Q,=|1+0,14- )| (14 -
t 1, t -1, t

L | i

roe (P17 — ontumManbHas TeMneparypa

oTan1MBaeMbiX NOMeELLEHNAX

eMasa C YY4eTOM NPUHATOrO CI
rYnupoBaHug,

0,14 — nonga HLITOBLIX TEMNNOBbI/

KBaApTUpax ¢ YrNOBON KOMHA

nOoNOTEepPb ANS YCNOBUW [ =

"®opmyna 2"

Mpun perynupoBaHny cUcTeM OTOMIEHNsI NogaepXXaHmem rpadmka nogayv TennoTel B 3aBUCUMOCTHM OT t_H
6e3 koppekuum MO TemnepaType BHYTPEHHEro BO34dyxa, Korga CKOpOCTb BeTpa Mpu pacyeTe Tenmnonotepb
NPUHUMAETCS PaBHOW pacYeTHOMW, YTO COOTBETCTBYET MPUMEPHO MNOCTOSHHOMY O0BbeMy MHUAbLTPYOLWErocs
HapY>XHOroO BO34yXa B TEYEHMe BCEero oTonuMTenbHOro nepuoga, t(ont) i npuHumaetca pasHon 20,5°C npu t H,
COOTBEeTCTBYIOLWEN NapameTpam A, NnocTteneHHo cHmxkascb Ao 19°C ¢ noHmwkeHnem t Hgot H =1t o, (puc. 1, NnnHuA
2).

Mpun perynmpoBaHnn cMCTEM OTOMNMEHMS C aBTOMaTUYECKOW KOppekuuen rpaduka nogadv TennoTbl npu
OTKMOHEHWW BHYTPEHHEN TemnepaTypbl OT 3aJaHHOW, KOorga CKOPOCTb BeTpa nNpu pacyete TennonoTepb
NMPVUHUMAETCSt PAaBHOW HYIHO, YTO COOTBETCTBYET COKpALLEHNIO 06bEMOB MHUNBTPYHOLLIErOCS HAPYXHOTO BO34YXa,
HO He MeHee CaHWTapHOW HOpPMbI npuToKa, t(onT) i npuHMMaeTca paBHow 21,5°C. [paduk M3MeHeHus
OTHOCUTESNBLHOIO TEMMOBOro NOTOKa Ha oTonneHve OyaeT npeacTaBnAaTe COOOM NPSAMYI MMHUIO, NEpPEeceKatoLLyio
ocb abcumcc B TOM Xe TOYKE, YTO U Mpu perynupoBaHumn 6e3 koppekumm no t_i, a npy t_ H = t_0 OTHOCUTENbHbIN
Tennoson notok 6yaet pasHbiM 0,96 Q_omax (puc. 1, nuHunsa 3).

B. PacueT rpachmkoB Temnepartyp TensIoHOCUTENsA y noTpebutens
noaaepXuBaeMbiX Npu aBTomaTMsaumm CUCTEM OTOMNSIEHUA

ﬂpw aBToOMaTU3auMmM CUCTEM OTOMMEHUS 3adaHHbIN rpachK nogaym TennoTbl obecne4ymBaeTcs nytem
nogaepaHuma peryndatopom COOTBETCTBYHOLLEro rpacbvu(a TeMnepartyp TenfiOHOCUTENA.



MoryT npuMeHATbCA cregyowmne Ccnocobbl nogdepxaHusa rpaduka Temnepatyp TennoHoCUTens,
LUMPKYNMPYIOLLLEro B CUCTEME OTOMIEHNS:

1) nogaepxaHue rpaduka TemnepaTyp TeNNOHOCUTENS B noatoLlem Tpybonposoge - Tay_o1;

2) nogaepxaHue rpaduka TemnepaTyp TennoHocutensa B obpaTtHom Tpybonposoge - Tay_2;

3) nogaepkaHve rpaduka pasHOCTU TeMmnepaTyp TennoHocutensa B oboux Tpybonposogax [denbta Tay =
Tay_o1 - Tay_2.

MepBbIi cnocod, Hanbonee pacnpoCcTpaHeHHbIN 3a pyoeoM, MPUBOAUT K 3aBblLLUEHWIO NoAayM TennoThbl B
TENnbIi nepvos OTOMUTENbHOrO ce3oHa npuMepHo Ha 4% rogoBoro TennonoTpebreHus Ha oTonneHue
BCNeAcTBME HeobXoOAMMOCTM CrNpsIMIIEHUS  KPMBOMMHEWHOro rpadmka TemnepaTyp BoAbl B MOLANOLLEM
TpybGonpoBoze.

BTtopon cnoco® pekoMeHOyeTcA MPUMEHSTb NpyM aBTOMaTU3auMuM CUCTEM, B KOTOPbIX BO3MOXHO
M3MEeHEeHne pacxoda LMPKYyNUPYOLWEro TenrnoHocuTens (Hanpyumep, Mpu MOAKMOYEHUM CUCTEMbI OTOMMEHUS K
TENMNoOBbIM CETAM 4Yepe3 aneBaTop C perynMpyemMbiM CeYeHVWEeM COoMfa, C KOPPEKTUPYHLUMM HAacOCOM,
YCTaHOBMEHHbIM Ha nepemMbluke Mexay nogalwowmm um obpatHbiM Tpybonposogamu). KoHTponb TemnepaTypbl B
obpaTHOM TpybonpoBoae rapaHTUpyeT HOpMarbHbIN NPOrpeB NOCNeaHMX Mo XOA4y BOAbl B CTOSIKE OTOMUTENbHbIX
npnbopos.

TpeTnin cnocob Hanbonee adpeKTUBEH, Tak kak NPy HEM MOBbILLIAETCA TOYHOCTb PErynupoBaHusi, us-3a
TOro, YTO rpaduk pasHoCcTM Temnepatyp - NMMHENHbIN, B OTNNYME OT KPUBOSMUHENHBLIX rpadduMKoB TemnepaTyp BoAbl
B moparolieM n obpaTtHom TpybonpoBogax CMCTEM OTOMMEHUs. Ho OH MOXET MPUMEHATLCS TOMbKO B CUCTEMax
OTOMMEHUSA, B KOTOPbIX NOAAEPKNBAETCH NMOCTOSHHBIN Pacxod LMPKYMPYOLEro TeNNoHOCUTeNs (HanpMmep, npu
He3aBMCMMOM NPUCOEOUHEHUN Yepe3 BOOOMNOLAOrPEBATENb UIN C KOPPEKTUPYIOLLMMWN HAacoCaMu, YyCTaHOBMNEHHBIMU
Ha nogawowem wnn obpaTHom TpybonpoBogax cUCTEMbl OTOMMeHust). [Mpu M3BECTHOM pacxofe BoAbl,
LUMPKYNMpYIOLLEen B cucteme, 3TOT cnocob perynnpoBaHus siBNseTcs Hanbornee TOYHbIM, TaK Kak elle ycTpaHseT
owmnbku B nogaye TensioTbl MPY HaNU4YMKU 3anaca B MOBEPXHOCTWU HarpeBa OTOMUTENbHbIX NPpMBOpPoB (Mpu Opyrnx
cnocobax perynupoBaHus MOAAEPXaHWe pacdeTHOro rpadpyka npuBedeT K nepepacxogy TennoTbl U u3-3a
He3HaHVs (PaKTMYECKOro 3HayeHust nokasatens cTteneHn m B dopmyne KoadpduumeHTa Tennonepegaydu
oTonuTensHoOro npnbopa).
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Puc. 2. Mpad T PATYPHOIO KPMTEPUR CHCTEMB! OTON noT PATYPRE ROAM &

T
To1~ i
wem TpyGonposoae -: 1 —L‘ ANS PAIAMYHMX SHAHEHHA NOKAIATEAR CTENEHM T W NPW NOCTORKHOA UWPKYNR-
ot = i
UMM TENNOKOCHTENA B CHCTOME

Ha pumc. 2 m 3 IpencTaBJIeHE rpaduxm M3MEeHeHNA OTHOCUTEJIbHOM
T OmnT T OmnT
Tay - t Tay - t
ol i 2 i
TeMIepaTypsl BOIEL B IHojammem ( ) u obpaTtHOM ( )
Tay - t Tay - t
ol i 2 i
TpyBONnpoBOZax CMHCTEM OTOIJIEHMSA C IIOCTOSHHOM UUPKYJIAUUEN BOIEL
(TeMIIepaTypHOTO KpUTEepUs CUCTEMEH OTONJIEHUS) B 3aBUCUMOCTHU oT

OTHOCUTEJIbHOT'O TEeIJIOBOT'O IOTOKa Ha OTOIJIeHrMe Q O, ONpenNeJIeHHOTO 0
pazneny A HaCTOSWEIO NPUJIIOXEHMS, M C YyUYeTOM BO3MOXHEIX BHAUEHUM [oKaszaTesid
cTeneHy m B OGopMmyJsie KoabduLMeHTa TelJionepenadys OTOIMTEJIBHOTO Ipubopa
(smece m gpmajsee C wmHIekcoM "T" - 3HadeHuMdA TeMNepaTtyp OpM TeKylleMr
TeMIepaType HAapPyXHOTO BO3Oyxa) .

"PucyHok 2. N'padukn n3mMeHeHus TemnepaTypHOro KpUTepus CUCTEMbl OTOMMEHUs MO TemnepaTtype BoAbl B
nogatowiem TpybonpoBoAe ANA pasfnuyHbIX 3HaYEHMI NnokasaTens CTeneHn M M Npu MNOCTOAHHOW LMPKYNSLMK
TennoHocmTens B cucteme”



OTU  PUCYHKM WMMIOCTPUPYIOT 3HaYMTENbHOE BNWSHWE Ha CTeneHb KPUBOMUMHENHOCTU rpadivkoB
TeMmnepaTyp BOAbl (PAKTMYECKOrO 3HayeHust KoappmumeHTa m, KOTOPbIA 3aBUCUT OT TuNa OTOMUTENbHbIX
npubopoB n cnocoba Npoknagku cTosika. Tak, Hanpumep, B CUCTEMaXxX OTOMNSEHNSI C 3aMOHONMUYEHHbIMW CTOsIKaMU 1
koHBekTopamm "lMporpecc" cnegyeT npyHumaTe m = 0,15, a B cuctemax otonneHns ¢ koHsektopamu "KomdopTt" n
OTKPbITO NPOMOXeHHbIMK cToskamu m = 0,32. B cuctemax ¢ 4yryHHbIMn pagmatopamm m = 0,25.
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Puc. 3. Fpadmxn

PATYPHOIO KPHTEPWR CHOTEMB OT no T paType noam » obpar-
13 - t‘“"
Hom TpyBonposone ‘}T‘z—_"‘— NPH NOCTORKHOR LINPKYASLINK BOAL B CHCTEME

"PucyHok 3. Mpachuky n3MeHeHUs TeMnepaTypHOro KpUTEpWUs CUCTEMbI OTOMMEHUSA MO TeMrepaType Bobl B
obpaTtHoM TpyGonpoBoAe Npy NOCTOSHHOWM LMPKYyNsiumMu Bogbl B cucteme”

TTl _’Pm onT
o) = | —2—— (‘ol ~1;)+ M, (3)
Tol — L
T; - tom o111
" I
=ty -8)+ 1.
2 g =7 ( 2 :) i (4)

Vcnonp3yda 3Tu I'padmky, HAXOOAT MCKOMYK TeMIepaTypy BOOE B [IOHalleM
ni oOpaTHOM TpyOONpPOBOIE IPM PA3JIMUHBIX TeMIepaTypax HapyXHOI'O BO3OyXa:
nna Tpebyemor t H HaxomAaT mo dopmysam (1) m (2) wim m3s rpadmuka puc. 1

OTHOCMUTEJIbHBEI PacxoJ] TEIJIOTH Ha OTONJeHMe Q O, a OO HeMy - U3 Tpadmkos



pPUC. 2 mnaM 3 OTHOCHMTEJBbHYK TeMIepaTypy BOIEI. 3aTeM MO HUKENEePEUMCIICHHBM
bopMyJIaM — MCKOMYK TeMIepaTypy BOIBL:

"®opmynbl 3 n 4"
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Puc. 4. Npadmkn H3MEHEHNA OTHOCHUTENBHLIX TEMNEPATYP TENNOHOCUTENS B OAHOTPYGHMX CHCTEMAaX OTONNOHKUA
NPH KONMHECTBEHHO-KAYECTECHHOM PEryNIHPOBaHnmn

"PucyHok 4. padvkn n3MeHeHWss OTHOCUTENbHLIX TemnepaTtyp TennoHocuTens B OAHOTPYOHbIX cucTemax
OTOMNNEHNSA NPU KONUYECTBEHHO-KaYeCTBEHHOM perynnuposaHunm”

Ha puc. 4 npuBegeHbl AnNs OOHOTPYOHbLIX cuUCTEM OTOMneHust Tpebyemble rpacukm U3MEHeHUs
OTHOCUTENbHOM TemnepaTypbl Bogbl B nogawwem (tay(t)_o1 - t(ont) i/Tay o1 - t i), obpaTtHom Tay(T) 2 -
t(onT) i/tay_2 - t i) Tpybonposogax n ux pasHoctu (tay(t)_ol - t(1)_2)/tay o1 - t 2), obo3Hayaemble ganee
Kputepumem. Tema un onpenerieHHble ncxoaa U3 obecneyeHuns OQMNHAKOBOIo U3MeHeHuna TennooTaayvn nepBbixX U
nocnegHuUxX no xoagy BOAbl B CTOAKE OTONUTENbHbIX I'Ipl/l60pOB. |_|pI/I 3TOM B CUCTeMax OoTonneHuna pacxon
LUMPKYNMPYIOLWLEro TEMNIOHOCUTENS [OIMKEH W3MEHATbCS  (KONMMYECTBEHHO-KAa4YeCTBEHHOE pPErynupoBaHne) B



COOTBETCTBUMN C rpadmkamu, npmBedeHHbIMU Ha puc. 5. Mpadmkm NocTpoeHbl NO crnegyowmm dopmynam ans
pasnnyHbIX M:

G,

GO max

= Qs ,

roe G,, G,,.,, — Pacxon uMpKynmpyou

HOCUTENa COOTBETCT
TeKyuiem Hapy>XHOMN T¢
M pacyeTHOn ang np
HUA OTOMNEHUS.

(3)
(6)

"®opmynbl 5 1 6"

Mpn perynupoBaHun nogayv TENMOTbl B CUCTEMAX OTOMNSMEHUSA LieHTpanbHbIX TENmoBbIX NyHKTOB (LITIT)
TemnepaTypHble rpaduky onpenenstoTcs no TeM Xe 3aBUCMMOCTSAM, Kak U AN CUCTEM OTOMMEHUSI OTAENbHbIX
3[0aHU, NOACTaBnAA MWMHOEe 3HadYeHue pacyeTHon Temnepatypbl. Hanpumep, ana UTI ¢ HesaBuCUMMbIM
npucoeauHeHNeM KBapTanbHbIX
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Puc. 5. F[padnku n3MeHEeHN OTHOCUTENBLHOTO PacXoAa BOALI B O/HOTPYOHON CHCTEME OT(

YEeCTBEHHO-Ka4YeCTBEHHOM perynmpoBsaHnm

"PucyHok 5. Npacdmkn n3ameHeHnss OTHOCMTENBHOrO pacxoda BOAbl B OOHOTPYOHOW CUCTEME OTOMMEHUS Mpu
KONMMYEeCTBEHHO-KA4YEeCTBEHHOM PErynupoBaHuMn ceten oTtonneHuns tay o1 = 120°C, a gna LTI ¢ 3aBUCMMbIM
npucoeguHeHnem - tay_o1 = 150°C."

Ecnn BeHTUNAUMOHHas Harpyska noTtpebuTtenen, nogkmodeHHblx K LTI, He npesbiwaetr 15%
oTonuTensHon, 6onee onTtumanbHbiM B LTI octaetcs perynupoBaHWe MO pasHOCTM TemnepaTyp BOAbl B
nogatowem un obpatHoMm TpybonposBogax (NpyM pasMeLLeHUU KOPPEKTUPYIOLUMX HAcOCOB Ha nepeMblyke
yCTaHaBnvBalT OOMNOMHUTENbBHLIA perynatop Ans crabunusauuy pacxoga BoAbl B KBapTarnbHbIX ceTax). [Mpu
3TOM, cobnofas NPUHUMMN OrpaHMYEHUs MakCcMMarbHOro pacxoda CeTeBon BoAbl Ha BBOAE TENMOBOro NyHKTa, Ans
KOMMeHcauMnm HedorpeBa 34aHUM B Yacbl MPOXOXOEHMS MakcumarnbHOro Bogopasbopa rpadwvk Temnepatyp,
3afaBaeMbli perynatopy, nosblwaetcd Ha 3°C npoTuB oTonuTenbHOro. Torda B 4Yacbl MakCMMarbHOro
Bogopasbopa rpacduk Bce paBHO He OyadeT BblAEpXMBATbCSH, HO 3a CYET MPEeBbILEHUS ero B OCTarbHble Yacbl B
LilenioM 3a CYTKM 34aHune nornyyvT HOpMY pacxoda TennoTbl. [pyMepHble rpadvkin perynmpoBaHns nogaym TennoThbl
015 YCNOBUIM pacyeTHON HapyXHon Temnepatypbl MyuHyc 25°C npuBeaeHsbl Ha puc. 6.

Mpu perynupoBaHuM nogaym TennoTbl Ha oTonnexne B LT, koraa noCTOAHCTBO pacxoda TennoHocuTens
He obecneuvBaeTcs (OTCYTCTBYET KOPPEKTUPYIOLUMIA Hacoc WM Npu YCTAHOBKE KOPPEKTMPYIOLEro Hacoca Ha
nepemMblyke OTCYTCTBYeT perynsatop crabunm3auum pacxoga BoOAbl) M CUCTEMbl OTONNEHUS MOACOEAUHEHbI K
KBapTanbHbIM CETAM 4Yepe3 3neBaTopHbIE Yanbl, criedyeT NoAgaepXuBaTth rpadvk Temnepartyp BoAbl B o6paTHOM
Tpybonposoge. Mpu aTom 3HadeHne napameTtpa Tay_2(T) - t(onT)_i)/(Tay_2 - t_i) cnegyeTt onpegensatb ncxoasa m3
COOTBETCTBUS M3MEHEeHMs TennooTgayn B MOCMEeAHUX MO Xody BOAbl CTOSKaxX OTOMUTENbHbLIX NPUBOPOoB, T.e. Ha
OCHOBE 3aBUCMMOCTEN, NpMBeAeHHbIX Ha puc. 3, n hopmynesl (4).




Ecnun BeHTUNsUMOHHasA Harpy3ka notpebutenen, nogknoyeHHsix K LTI, npeBbiwaet 15% otonutensHon
(T.e. co3pgaeTca HeCTabUIbHOCTb M3MEHEHMS TemMnepaTypbl obpaTHoM BoAbl, noctynatowen B LITI, n n3-3a manon
MHEePUMNOHHOCTU Kanopmbepoa He OOoMnyCcKaeTCa CHWXeHue TemMnepartypbl TeENNTOHOCUTENA, NoCTynarowero K HI/IM),
nogady TennoTbl B KBapTalnbHble CETU crnedyeT perynupoBaTtb noggepXaHuem TemnepaTtypHoro rpaduka B
nogatowem TpybonposBoge 6e3 NOBLIWEHWS €ro u3-3a orpaHuyeHus pacxopja ceTeBoW Bodbl. [locnegHee
BhIMOSIHAETCS B 3TOM Clly4ae UCXOAs M3 MakCUMaribHOro 4YacoBOro pacxofa TENMoThl Ha ropsiiee BogoCHabxeHne
W nyTeM BO3OENCTBUS Ha KranaH, U3MEHSLLMIA pacxoq TenroHocUTens Ha BOAONOJOrpeBaTerlb ropsiyero

BOAOCHAOXEHNS, a He OTOMIEHUS], YTO UMEET MECTO npu MEHbLUEN BEHTUNSALMOHHOMN Harpyaske.
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Puc. 6. Nypadmkn nameHeHns pasHOCTH TEMNEepaTypsi BOAK B nogavuiem u obparHom Tpy6onpoBogax cucrem!
OTONNEHWA Al B 3aBMCUMOCTH OT 7,

1—3 — Ar= 150...70 °C COOTBETCTEBEHHO HABETPEHHAN OPUEHTAUMA dacald 3aHUA, 3EBETPEHHER U C OrPaHUMEHNeM MaKcUMar
HOro pacxona sogst; 4—6 — At= 120...70 °C, 10 xe; 7 — At = 105.,.70 °C — 3aserpesHan opueHTaums; 8 — Af = 95...70 °C — 10

"PucyHok 6. 'pachmkn n3MeHeHuss pasHOCTU TeMnepaTypbl Bogbl B Mogarowem M obpaTtHom TpybonpoBopax
cuctembl otonnenuna enbTa t B 3aBucumoctn ot t H"

YcnoBHble 0603Ha4YeHUA
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