Cuctema HOPpMaTUBHLIX AOKYMEHTOB B CTpOoUTeNbCTBe

CBOAbI MPABWUI MO NPOEKTUPOBAHUIO U CTPOUTENLCTBY
NPOEKTUPOBAHME TEMJOBbLIX NMYHKTOB
CMn 41-101-95

NMPEOUCINOBUE
1 PA3PABOTAHblI TexHuyeckum komMuTeTOM AccouMauum  UHXEHEepPOB MO  OMNPeAerieHuto,  BEHTUNAUUW,
KOHOMLIMOHMPOBaHMIO  BO3dyxa, TennocHabxeHuto U cTpouTenbHon  Tennodmavke (ABOK), AreHTcTBOM Mo
3HeprocbepexeHunto lMpaBuTtenbcTea Mocksbl, MuHmuctepcteom Poccun, BHUMWaHepronpomom MuHTonaHepro Poccuu.
2 COITIACOBAHbI maBHbIM ynpaBneHvem ctangapTusaunm, TEXHUYECKOro HOpMUPOBaHUA 1 cepTudukaumm MuHcTpos
Poccuu.
3 MPUHATDI B kauecTBe cBOAa NPaBUI MO NPOEKTUPOBaHMIO 1 cTpouTenbcTBy K CHulM 2.04.07-86" «Tennosblie ceTn».

BBEOEHUE

CBog MpaBun NO MPOEKTUPOBAHWUIO TEMMOBLIX MYHKTOB COAEPXWUT AOMOMHUTENbHble TpeboBaHus, pekoMeHJaumn u
CrnpaBoYHble MaTepuarsl K Oe/CTBYIOLLIEMY HOPMATUBHOMY AOKyMeHTy — CHulM 2.04.07-86" «Tennosble ceTn».

B cBoge npaBun npuBedeHbl TpPebGoBaHWA K OOBEMHO-NNAHMPOBOYHBIM UM KOHCTPYKTUBHBIM PELUEHUSM MOMELLEHWNIA
TENMOBbIX MNYHKTOB, AaHbl pPekoMeHJauuMum no pacdeTy W nogbopy obopygoBaHus, npubopoB y4yeTa, KOHTPOMS U
aBTOMaTtu3aumm, npumeHsiemolx B LTI n UTT, npvBegeHbl Takke cBeAeHUS NO Ucnonb3yeMbiM Tpy6am n apmaTtype.

MpumeHeHne ceoga npaswn ByaeT cnocobCcTBOBaTb MPUHATYIO Gonee 9KOHOMWUYHBIX MPOEKTHBIX PELUEHUIA U IKOHOMUK
TENNOBON 3HEPIUN.

Mpn pa3paboTke cBoga NpaBui UCMOMb30BaHbI MOSOXEHWUA OEWCTBYIOLMX HOPMAaTMBHBIX AOKYMEHTOB, MaTtepuansbl
3aBOAOB-M3roToBuTEnen U Hanbonee aPPEKTUBHbIE TEXHNYECKME PELLUEHWS, MPYHUMAaBLUMECS NO OTAerNbHbIM obbekTam B
Poccunckon degepaumn.

Mo mepe HakomneHusl onbiTa NPOEKTUPOBAHUS, CTPOUTENLCTBA M 3KCMyaTaumMn TennoBbiX MyHKTOB OyaeT onpedeneHa
9 (PEKTUBHOCTb YCTAHOBIEHHBIX MOMIOXEHWUA, Ha OCHOBaHUWM KOTOPbIX OyAyT BHeceHbl HeobXxoauMble U3MEHeHWs B CBOS
npaBui U HOPMaTUBHbIE JOKYMEHTbI.

3ameyaHVs U NpeanoXeHWsi Mo COBEPLUEHCTBOBaHWIO CBOAA MpaBwm credyeT HanpaenAaTb B [NMaBTeXHOPMMpoBaHWe
MwuHcTposi Poccun.

CBO[Mbl MPABUI MO NPOEKTUPOBAHUIO U CTPOUTENILCTBY

NMPOEKTUPOBAHME TEMJIOBbIX MYHKTOB
DESING OF HEAT POINTS

[aTa BBegeHuns 1996-07-01
1 OBLUUE NONOXEHUA

1.1 Hacroswume npasuna JOMONHSAIOT U pa3BMBaloT TpeboBaHMA NO NPOEKTUPOBAHMUIO TEMMOBLIX MYHKTOB, CoAepXalumnecs
B CHwuI 2.04.07-86* «TennoBble ceTu».

MpaBuna criegyeT Mcnonb3oBaTh MPU NMPOEKTUPOBAHWMM BHOBb CTPOSALLMXCS M PEKOHCTPYMPYEMBIX TEMSOBbLIX MYHKTOB,
npeaHa3HayYeHHbIX AN NPUCOEAMHEHNS K TEMOBLIM CETSM CUCTEM OTOMIEHUS, BEHTUMNSALMMW, KOHOULMOHUPOBAHNS BO3OYXa,
ropsiiero BOAOCHAOXEHNS N TEXHONOrMYECKMX TEMMOMCMONb3YOLWUNX YCTAHOBOK MPOMBILUSIEHHBIX M CEIbCKOXO3AMCTBEHHbIX
NPeAnpPUATUIA, XWUIbIX N 0OLLECTBEHHbIX 30aHWNA.

B Tex cnydyasx, korga MOXeT ObiTb MPUHATO HECKOSbKO Pas3fnUYHbIX TEXHUYECKUX PELLUEHWA, criegyeT npov3BoaUTb
3KOHOMUYECKUI pacyeT C YY4ETOM YPOBHS LEH, JONTOBEYHOCTU U HAOEXKHOCTU KOHCTPYKLUMIA, COUMAnbHbIX U 3KOJOrMYECKNX
hakTopoB, a Takke TpeboBaHM 3aKasumka.

1.2 lpaBuna pacnpocTpaHATCS Ha TEMnOBble MYyHKTbl C NMapaMeTpamy TEMIOHOCUTENs: ropsidasi Boga ¢ pabounm
naeneHuem go 2,5 MlMa n temnepatypowt o 200 °C, nap ¢ paboynm gaeneHvem B npeaenax ycroBHOro aaeneHus Py go 6,3
Mlla n Temnepatypon oo 440 °C.

MpaBuna pacnpocTpaHAKTCA Ha NPOEKTUPOBAHNE TEMJIOBLIX NMYHKTOB B rpaHuLax: OT 3arnopHOM apMaTypbl TEMNSIOBON CETU
N XO3ANCTBEHHO-NMUTLEBOrO BOOOMPOBOAA Ha BBOAE B TEMSIOBOWM MYyHKT AO 3arMOPHOM apmaTtypbl (BKMHOUYUTENbHO) MECTHbIX
CUCTEM OTOMMEHUs, BEHTUNAUMM, KOHOULMOHMPOBAHUSA BO34yXa, rOpPAYEro BOAOCHAOXEHUS U TEXHOJOMMYECKUX
notpebutenen, pacnonoXXeHHON B MOMELLEHMM TEMMOBOrO NyHKTA.

1.3 B TennoBbIx NyHKTax npegycmaTpyBaeTcst pa3melleHne obopyaoBaHus, apMmaTypbl, NPUOGOPOB KOHTPONS, ynpaBrneHus
¥ aBTOMaTM3aLmMK, NOCPEACTBOM KOTOPbIX OCYLLECTBMSETCS:

npeobpa3oBaHne B1Aa TENSIOHOCUTENS UK €ro NapameTpoB;

KOHTPONb MapamMeTpoB TEMMOHOCUTENS; PErynMpoBaHne pacxoda TEeNnnoHOCUTENS U pacrnpenerieHne ero no cucremam
noTpebneHnst TENNOTbI; OTKIIOYEHNE CUCTEM NOTPEONEHUSA TENNOThI;

3alnTa MECTHbIX CUCTEM OT aBapMINHOIO MOBbLILLEHWUS] NAPaMETPOB TEMMOHOCUTENS;

3anosiHeHne 1 NoanuTKka cUCTeM NoTpebneHns TeNNOoTbI;

y4yeT TEensoBbIX NOTOKOB U pacxodoB TEMOHOCUTENS U KOHAEHCATa;

cbop, oxnaxaeHve, BO3BpaT KOHAEHCATa M KOHTPOSIb €ro KauecTBa, akkyMynMpoBaHue TENNoThl;

BOAONOArOTOBKA 4151 CUCTEM ropsiiero BOAOCHAOXeHWS.



B TennoBomMm nyHKTe B 3aBMCMMOCTM OT €ro Ha3Ha4YeHWs U KOHKPETHbIX YCMOBUA NpUcoeanHeHusa notpebutenen mMoryT
OCYLLIECTBNATLCSA BCE NEPEUYNCTIEHHbIE (PYHKLUN NN TOSNBKO UX YaCTb.

1.4 TennoBble NyHKTbI NOAPA3AEnATCS Ha:

wHavBMayanbHble TennoBble nNyHkTel (ATIM) — Ans NpucoeauMHEHUs CUCTEM OTOMMEHWs, BEHTUMAUMM, ropsayero
BOAOCHAOXEHNSI N TEXHONMOTMYECKUX TEMMONCNOSNb3YHLNX YCTAHOBOK O4HOMO 34aHUS UIK €ro YacTu;

LeHTpanbHble Tennosble NyHKTbl (LITI) — To xe, AByx 3gaHun nnu 6onee.

Honyckaetca yctporictso LTI ans npucoegmHeHns cuctem TennonoTpebneHmsa ogHoro 3aaHus, ecnv ans aToro 3gaHua
TpebyeTcsa yCTPOUCTBO Heckornbkux T,

1.5 Yctponcteo WUTI obsaAsatenbHO AnNa Kaxgoro 34aHua HesaBucumo ot Hanuuua LTI, npm stom B WUTTI
npegycMaTpuBaloTCs TOMbKO Te PyHKUMM, KOTOpble HeobXoauMMbl ANA NPUCOEAMHEHUS CUCTEeM MOTpebrneHvs TenmnoThbl
JAaHHOro 34aHna 1 He npegycMoTpeHs! B LTTT.

1.6 [na NpOMBbIWMEHHBIX U CENIbCKOXO3AWCTBEHHbLIX NPeanpuUATUA MpU TEMNOCHAOXEeHNN OT BHELUHUX WCTOYHUKOB
TennoTbl U Yncne 3gaHuin 6onee ogHoro yctponcTeo LITT aBnseTca ob6a3atensHbIM, a Mpy TEMNOCHA0XEHUN OT COBCTBEHHbIX
WCTOYHMKOB TennoTbl HeobxoammocTb coopyxeHnus LTI cnepgyeT onpenensiTe B 3aBUCMMOCTU OT KOHKPETHbBIX YCMOBUWN
TennocHabxeHus. MowHocTb LTI He pernameHTupyeTcs.

1.7 Ona Xunbix 1 0OLWECTBEHHbIX 3A4aHUN HeobxoammocTb ycTpoicTBa LTI onpepgensercs KOHKPEeTHbIMU YCIOBUSIMU
TennocHabXeHns parioHa CTPOUTENbCTBA HA OCHOBAHUWM TEXHUKO-3KOHOMWYECKMX pacyeToB. B 3akpbITbiX cucTtemax Tenno-
cHabXeHust pekoMmeHayeTcs npegycmatpusatb ofauH LTI Ha MukpoparoH unu rpynny 34aHui C pacxogoM TenmnoTbl B
npegenax 12—35 MBT (Mo cymMMe MaKCMMarbHOro TEMnsfioBOro MoTOoKa Ha OTOMMEHWE WM CpefHero TEennoBOro Nnotoka Ha
ropsiyee Bo4OCHabXeHe).

Mpu TennocHabxeHUn oT KOTENbHBLIX MOLLHOCTLI0 35 MBT 1 MeHee pekoMeHayeTcs npegycMaTpuBaTh B 30aHUSAX TOMbKO
nTM.

1.8 TennocHabeHne NPOMbILINEHHBIX U CENbCKOXO3SIMCTBEHHbLIX npeanpuaTuid ot LTI, obcnyxuBatowmx Xunble u
o6LLecTBEHHbIE 30aHMs, NpegycMaTpmBaTh HE PEKOMEHOYETCS.

1.9 B coctaB npoekTa TennoBoro NyHKTa BKMOYaETCst TEXHUYECKMIA NAcnopT, COAepKalLmn:

KpaTkoe onMcaHne cXem Np1coeauHeHns noTpebutene TennoThl;

pacyeTHble pacxodbl TEMNOTbl U TEMNSIOHOCUTENEN NO KaXAoW cucteMe (4ns ropsidero BogoCHaGXeHuss — cpegHuii u
MakcumarnbHbii), MBT;

BMObl TEMMOHoOcMTENen U ux napameTtpbl (paboyee paeneHve, MIMa, Temnepatypy, °C) Ha Bxoge M Ha Bbixoge M3
TENnoBOro NyHKTa;

JaBneHune B TpybonpoBoae Ha BBOAE M BbIBOAE XO3$|I7ICT826HHO-FIVITbeBOFO Bogonposoaa, Mla;

TMN BogonoaorpeBaTenei, NOBEPXHOCTb MX Harpesa, M~, YACNO CEKUMN UMW NIacTUH No CTyMeHsIM HarpeBa U notepu
AaBneHust no o6enm cpenam;

TUM, KONMMYECTBO, XapaKTEPUCTUKN 1 MOLLIHOCTb HACOCHOIro 060pyA0BaHUS;

TUM, KONMMYECTBO N NPOM3BOANUTENBHOCTL 00OPYAOBaHUS Arisi 06paboTku BoAb! AN CUCTEM rOpsiHEro BogoCHabXeHus:

KOMMYECTBO W YCTAHOBMEHHYI0 BMECTUMOCTb GaKoB-aKKyMYTSITOPOB FrOpsiiero BOAOCHAGKeEHUS U KOHAEHCATHbIX 6aKkoB, M°;

TMN M 4ucno npubopoB perynupoBaHuMs U NpubOpoB y4yeTa KonuMyecTBa TEMMOTbl M BOAbl, MOTEPU [OaBMEHMs B
perynupyoLmx knanaHax;

YCT@HOBMIEHHYID CYMMapHyt0 MOLLHOCTb 3MnekTpoobopyaoBaHusl, OXuaaemoe rogoBoe noTpebneHne TenmnoBon w
3NEKTPUYECKON SHEPTUN;

06LLyI0 NNoLaab, M2, ¥ CTPOUTENbHbIN 06BEM, M°, TOMELLIEHII TEMMOBOTO MyHKTA.

2 OBBEMHO-MNAHUPOBOYHbIE U KOHCTPYKTUBHbIE PELLEHUA

2.1 TennoBble NyHKTbI MO Pa3MELLEHUI0 Ha reHepanbHOM NnaHe NoApPasAensalTCca Ha OTAENbHO CTOSLWME, NPUCTPOEHHbIE
K 30aHMSAM U COOPYXXEHWAM U BCTPOEHHbIE B 3AaHNSI U COOPYXKEHUSI.

2.2 O6bEMHO-NNAaHUPOBOYHBLIE U KOHCTPYKTUBHBIE PELUEHWNS TenrnoBbIX MYHKTOB OOIMKHbI YAOBNETBOPSATb TpeboBaHMAM
CHull 2.09.02-85*. lNpu pa3meLleHMn BCTPOEHHBIX W MPUCTPOEHHbIX TEMMOBLIX MYHKTOB [AOMKHbI cOOMogaTtbCca Takke
TpeboBaHust CHul Ha npoekTupoBaHWe 34aHniA, B KOTOPbIX OHW Pa3MeLLalTCs UMM K KOTOPbIM OHW NMPUCTPOEHBI.

2.3 lNou BbIOOpe MaTepuanoB Anst CTPOUTENbHBIX KOHCTPYKLUMIA TEMNOBLIX MYHKTOB criedyeT MpUHMMaTh BNAaXHbIA PEXUM
nometeHus cornacHo CHulM ??2-3-79" (u3g. 1995 r.).

2.4 [na 3awmTbl CTPOUTENbBHBIX KOHCTPYKLUMIA OT KOPPO3UWM OOSMKHbI NMPUMEHATHCA aHTUKOPPO3WOHHbLIE MaTtepuansl B
cooTtBeTcTBUK C TpeboBaHuamn CHulM 2.03.11-85.

2.5 3paHus OTAEnbHO CTOSILUX M MPUCTPOEHHbIX TEMMOBbLIX MYHKTOB AOMKHbl ObiTb ?, Il unu ???a creneHei
OrHECTOWKOCTMW.

B orpaxpgaroLmx KOHCTPYKUMSAX NOMELLEHNI He AONyCKaeTCa NPUMEHEHNE CUNMKATHOTO KMpnuya.

BHewHue dopmbl, maTepman v LBET HapyXHbIX Orpaxgaalolimx KOHCTPYKUMI pekomeHayeTcs BblbupaTtb, yvuTbiBas
apXVUTEKTYPHbI OBMMK pPacnonoXeHHbIX BOMW3W 30aHWN M COOPYXXEHUW WNW 30aHUWA, K KOTOPbIM TENnnoBble MNyHKTbI
npucTpanBaloTCs.

2.6 K ueHTpanbHbIM TENNOBLIM NYHKTaM criegyeT npeaycMmaTpuBaTh Npoesfbl ¢ TBEPAbIM NOKPbITUEM M Nnowagku ons
BPEMEHHOrO CKrnagupoBaHns o6opygoBaHus Npy NPon3BoACTBE PEMOHTHBIX paborT.

2.7 B LTI ¢ nocTosHHbIM 06CnyXMBaloLWLMM NepcoHanomM crnegyet npegycMaTpuBaTh YOOPHYIO C YMbIBanNbHUKOM, LUKad
ONS XpaHeHus ofexabl, MECTO AN npyYema nuLlm.

Mpn HEBO3MOXHOCTN OBecrneynTb CaMOTEYHbIV OTBOA CTOKOB OT YOOpHOW B KaHanuM3auuoHHylo ceTb caHysen B LTI
JonyckaeTca He npegycMaTpuBaTb nNpu obecneveHny BO3MOXHOCTWU MCMONb30BaTh YOOPHY B Gnvkanwimx K TEnroBOMy
NYHKTY 30aHWsAX, HO He Aanee 50 m.

2.8 ViHgmBMAayanbHble TennoBble NyHKTbl AOMMKHbI OblTb BCTPOEHHBIMM B 06CMyXXMBaemMble MU 34aHWS U pa3meLlaTbcs B
OTOENbHBIX MOMELLEHNAX HA MEPBOM 3TaXe Y HapyXHbIX CTeH 3aaHusa. [donyckaetca pasmewats UTI B TeXHUYECKMX
NOANONbSIX UNW a NoAgarnax 34aHui U COOPYXEHUI.



2.9 LUeHTpanbHble TennoBble nyHkTbl (LITI) cnegyeTt, kak npaswno, npepycMmaTpuBaTb OTOEMNbHO  CTOAWMMM.
PekomeHnayeTcsa 6nokmpoBaTh MX C APYrMMU NPOV3BOACTBEHHBIMU NOMELLEHNSIMMU.

Honyckaetca npegycmatpuBate LTI NpuCTPOEHHbIMM K 34@HUAM WM BCTPOEHHbIMM B OOLLECTBEHHbIE,
a4MVHUCTPATMBHO-ObITOBLIE NN MPON3BOACTBEHHbIE 30AHNS U COOPYXKEHWSI.

210 T[lpu pasvelieHun TenmnoBbIX MNYHKTOB, OOOPYAOBaHHbIX HacocamMu, BHYTPU XKWMbIX, OOLECTBEHHBbIX,
agMUHMCTPATUBHO-ObITOBBIX 34aHWUMA, @ TakKe B MPOU3BOACTBEHHbIX 3[AaHWAX, K KOTOPbIM MPEAbABNSATCA MOBbILWEHHbIE
TpeboBaHUs NO AOMYCTUMbIM YPOBHSM LUyMa M BMOpauMu B MOMELLEHUSX M Ha paboumx mecTax, OOIMKHbI BbINOMHATLCA
TpeboBaHus pasg. 10.

2.11 3paHns oTAENbHO CTOSALWMX UM MPUCTPOEHHBLIX TEMMOBbLIX MYHKTOB OOJMKHbI NMpedycMaTpyBaTbhCs OAHOSTAXKHBIMU,
JonyckaeTcsa coopyXaTb B HUX noABarnbl Ans pasMelleHns obopyaoBaHus, cbopa, OXNaXaeHUsa U nepekayky KoHaeHcaTa u
COOPYXXEeHWUs KaHanu3sauuun.

OTpenkHO cTosILLME TENOBbIE MYHKTbI AOMNyCKaeTcs npegycmMaTpuBaTb NOA3EMHBIMU NMPU YCITOBUN:

OTCYTCTBUSA IPYHTOBbLIX BOA B paMloHe CTPOUTENbCTBa U repMeTu3aumv BBOAOB MHXEHEPHbIX KOMMYyHVKauuin B 3gaHue
TENNoBOro MyHKTa, WCKMYalLWwen BO3MOXHOCTb 3aTOMNMeHWs TEennoBOro MNyHKTa KaHanu3auvoOHHbIMW, MaBOAKOBbIMU WU
apyrumm Bogamu;

obecnevyeHns camoTeYHOro 0TBoAa BoAbl U3 TPYOONPOBOAOB TEMNSIOBOIO MYyHKTa;

obecnevyeHnss aBTOMaTU3MPOBaAHHOM paboTbl 0OOpPyAOBaHUSA TEMMOBOro MyHkTa 6Ge3 MOCTOAHHOro OGCMyXMBaKLLErO
nepcoHana c aBapunHon curHanusaumen n YaCTUYHbIM AUCTaHLMOHHBIM YNpaBreHNneM C AUCNETYEPCKOro MyHKTa.

2.12 o B3pLIBONOXaPHOM U NOXapHOW ONacHOCTU MOMELLEHUS TENMOBbIX MYHKTOB crefyeT OTHOCUTL K kaTeropuu [.

2.13 TennoBble MyHKTbl OONyCKaeTCsA pa3mellaTb B NPOM3BOACTBEHHbIX NomelleHusax kateropun I n [, a Takke B
TEXHUYECKUX MoABarnax U noanonbsiX XUMbiX U 0OLWEeCTBEHHbIX 34aHuiA. [pu 3TOM NOMELLEHMS TENMOBbLIX MYHKTOB OOMMKHbI
OTAENSTBCA OT 3TUX MOMELLEHWU orpaxaeHnsmu (neperopogkamu), npefoTBpallaowMMU AOCTYN MOCTOPOHHMX Nl B
TENNoBON MyHKT.

2.14 TMpwn paspaboTke OOGBEMHO-MNNAHUPOBOYHBIX U KOHCTPYKTUBHbIX PELUEHWA OTAENbHO CTOSALWMX W MPUCTPOEHHbIX
30aHUN  TEennoBbIX MNYHKTOB, MpPeAHa3HAYeHHbIX AMs  MPOMbLILMEHHbIX W CENbCKOXO3ANCTBEHHbIX  MNPEeanpUsSTUR,
pekomMeHayeTcs npegycMaTpuBaTb BO3MOXHOCTb MX MOCNEAYOLWEro paclumpeHust.

2.15 BcTpoeHHble B 30aHUsl TEMMOBbIE MYHKTLI CNeAyeT pa3MeLlaTth Y HapyXXHbIX CTEH 34aHWUIA Ha pacCTosiHUM He Gonee
12 M OT BbIxOAa U3 3TUX 30aHUN.

2.16 V13 BCTPOEHHbIX B 34aHUSA TEMMOBbIX MYHKTOB AOMKHbI NpeayCcMaTpmBaThCS BbIXOAbI:

npv AnvHe nomMeLleHnsa TennoBoro NyHkTa 12 M 1 MeHee 1 pacrnofoXeHUn ero Ha paccTosHUU MeHee 12 M OT BbIxoda 13
3[4aHUSA Hapy>Xy — OAVH BbIXOA, HAPYXy Yepe3 KOpUAop UM NIECTHUYHYIO KINETKY;

npu AnMHE MOMELLEHMS TENMOBOro NyHKTa 12 M 1 MeHee 1 pacnofioXkeHWn ero Ha paccTosiHim 6onee 12 m OT BbiIxoaa 13
3[4aHUsA — OONH CaMOCTOATENbHbIV BbIXOA HAPYXY;

npv AnvHe NomMeLLeHns TENOBOro NyHKTa 6onee 12 M — ABa BbIXOAA, OOWH U3 KOTOPbIX AOMMKEH ObITb HEMOCPEACTBEHHO
HapyXy, BTOPO — Yepes3 KOPUAOP UIN NECTHUYHYIO KIETKY.

MomeLlleHns TennoBbIX MYHKTOB C TEMMOHOCUTENEM napom AaeneHnem 6onee 1,0 MlMa AOMmKHbI UMETb HE MeHee ABYX
BbIXOJOB HE3aBMCMMO OT rabaputa nomeLLeHus.

2.17 B noas3eMHblX OTAEMbHO CTOSAWMX WWM  MPUCTPOEHHbIX TEMMOBbLIX MYHKTax [OMNyckaeTCsi BTOPOW BbIXOL,
npegycmaTpuBatbh 4epe3 NPUCTPOEHHYI0 LWaxTy C JIIOKOM WNU 4Yepes3 oK B MepekpbiTuM, a B TEMMOoBbIX MyHKTaX,
pasmMeLlaemMbiX B TEXHUYECKUX NOAMNOMNbAX UK noasanax 3faHuin, — 4yepes oK B CTEHE.

2.18 [1eepu 1 BOpOTa M3 TENOBOrO NYHKTa AOMKHbI OTKPbIBATLCA U3 MOMELLIEHNS UMW 30aHUS TEMMOBOro NyHKTa oT cebs.

2.19 O6opyanoBaHune TENMOBbLIX MYHKTOB PEKOMEHAYeTCA NPUMEHATL B OTOYHOM MCMOMNHEHWM, AN Yero Heobxoanmo:

npuHMMaTbL BoOAONOAOrpeBaTenn, Hacocbl U Apyroe obopyaoBaHue B Ornokax 3aBOACKOM TOTOBHOCTW; MpUHMMATb
YKPYMHEHHbIE MOHTaXHbIe 6110KM TpyGONPOBOAOB;

YKPYMHATb TEXHOMNOMMYECKM CBSI3aHHOE Mmexay cobol obopygoBaHue B TpaHcrnopTabenbHble 6rnoku ¢ Tpybonposogamu,
apmartypou, KU, anekTpoTexHnyeckum obopyaoBaHUEM M TENNOBOW U30MALMEN.

2.20 MyHUManbHble pacCcTosIHUSA B CBETY OT CTPOUTENbHbIX KOHCTPYKUMIA Ao TpybonpoBoaos, 00opyaoBaHus, apMaTtypbl,
Mexay MOBEPXHOCTAMU TEMNSIOM30MALMOHHBIX KOHCTPYKUWUA CMEXHbIX TPyOOMpOBOAOB, a Takke LUMPWHY NPOXOO0B Mexay
CTPOUTENBHBLIMU KOHCTPYKLUMSMU 1 06opyaoBaHMEM (B CBETY) crieqyeT npuHMMaTh no npwn. 1.

2.21 BbICOTY MOMELLEHMI OT OTMETKM YMCTOrO Morfa A0 HM3a BbICTYNAKLWMX KOHCTPYKUWUIA NepekpbiTus (B CBETY)
pekoMeHayeTcs NpUHMMaTh He MeHee, M: Ang Ha3emHblx LTI — 4,2; ansa nogsemHbix — 3,6; ana UTMN — 2,2.

Mpn pasmeweHun WTI B noaBanbHbIX W LIOKOMbHbIX MOMELLEHUsIX, a TakKe B TEXHUYECKMX MNOANONbsX 34aHun
JonyckaeTcs NpMHUMaTh BbICOTY NOMELLEeHNA U CBOOOAHBLIX NPOXOAOB K HUM He MeHee 1,8 M.

2.22 B ueHTpanbHOM TENMOBOM MyHKTE criedyeT npegycMaTpmBaTbh MOHTaXHYIO (PEMOHTHYHO) NMOLaaKyY.

Pasmepbl MOHTaXHOW NNOLWaAky B NnaHe cnegyet onpenensTb no rabaputy Hambonee KpynHom eavHuLbl 06opyaoBaHus
(kpome GakoB BMecTUMOCTbIO Gonee 3 M3) unu 6noka obopyaoBaHust U TpybonpoBoaoB, MOCTABISIEMOr0 4SS MOHTaXa B
cobpaHHOM BuAe, ¢ obecnedyeHnem npoxoda BOKpyr Hero He meHee 0,7 M.

[na npousBoacTBa MeNkoro pemoHTa obopyaoBaHus, NpubopoB M apmaTtypbl crnegyeT npegycmatpvBatb MeECTO Ang
YCTaHOBKM BepcTaka.

2.23 KoHpeHcaTHble 6akn 1 Baku-akkyMynsaTopbl BMECTUMOCTbIO 6onee 3 m° cnegyeTt ycTaHaBnvBaTb BHE MOMeLLeHUs
TEMNMOBbLIX MYHKTOB Ha OTKPbITbIX Mrowagkax. [py 3TOM [OOMmkHbl npegycMaTpvBaTbCa TennoBasi u3onaumsi Gakos,
YCTPOWCTBO r'Map03aTBOPOB, BCTPOEHHbBIX HEMOCPEACTBEHHO B 6akK, a TakkKe YCTPOMCTBO OrpaXKaeHuii BbICOTON He MeHee 1,6
M Ha paccTosiHum He 6onee 1,5 M OT noBepxHOCTM 6akoB, NpeAoTBpaLlalLLee AOCTYN NOCTOPOHHUX NUL, K Bakam.

2.24 [Ins moHTaxa obopyaoBaHus, rabapuTbl KOTOPOro MpeBbILAT pa3Mepbl ABEpen, a Ha3eMHbIX TeMMOBbIX MyHKTax
cnegyet npegycMaTpmBaTb MOHTaXHbIE MPOEMbI UM BOPOTa B CTEHAX.

Mpu 3TOM pasmepbl MOHTaXHOrO Npoema ¥ BOpoT A0IMKHbI ObiTe Ha 0,2 M 6onblie rabaputa HambonbLuero obopynoBaHUs
unu 6noka TpybonpoBoOAOoB.

2.25 MpepycmaTpuBaTb NPOEMbI At ECTECTBEHHOIO OCBELLEHUS TEMMOBLIX MYHKTOB He TpebyeTcs.

2.26 [na nepemelleHuss o6opynoBaHWs U apMaTypbl WM Hepa3beMHbIX 4YacTer 6nokoB obopynoBaHus criegyet
npegycmaTpuBaTbh UHBEHTapHbIE NOABbEMHO-TPAHCMNOPTHLIE YCTPONCTBA.



CraunoHapHble NOABEMHO-TPaAHCMOPTHBIE YCTPONCTBA cneayeT npegycmaTpusaTb:

npu macce nepemetaemoro rpysa ot 150 kr 4o 1 T — MOHOpEenbChl C PYYHbIMU TansgMu 1 KOLLKaMu UK KpaHbl NOABECHbIE
py4Hble ofHO6anoYHble;

TO Xe, 6ones 1 0o 2 T— KpaHbl NOABECHbIE PyYHble OAHOBaNoYHbIE;

TO Xe, 6bonee 2 T — KpaHbl NOABECHbIE aMneKTpudeckme ogHobanoYHole.

[onyckaeTca npegycmaTpmBaTbh BO3MOXHOCTb MCMONb30BaHWSA nepeasukHbIX ManorabapuTHbIX NOABEMHO-TPAHCNOPTHbIX
CpeacTB Npu ycnosun obecneveHns Bbesaa U NnepeaBnxeHns TPaHCNOPTHLIX CPEACTB MO TENSIOBOMY NYHKTY

CpenctBa MexaHu3aumm MoryT OblTb YTOYHEHbI MPOEKTHOW opraHm3aumen npu paspaboTke npoekTa Ans KOHKPETHbIX
YCIOBUMN.

2.27 [Ina cToka BoAbl MOnbl crieQyeT NpoekTMpoBaTtb C ykrnoHoM 0,01 B CTOpOHy Tpana wnv BOAOCOGOPHOro mnpusiMka.
MuHManbHble pa3Mepbl BOAOCOOPHOro NpUsiMKa OOIMKHbI ObITh, Kak NpaBumo, B nnaHe He meHee 0,5 x 0,5 m npu rnyGuHe He
meHee 0,8 M. [MpnaMok AomkeH ObiTb NEPEKPLIT CbEMHOM peLLeTKON.

2.28 B nomeLleHnsx TennoBbIX MYHKTOB CrieqyeT npeaycMaTpyBaTth OTAENKY OrpaxaeHuin 4ONroBeYHbIMUY, BNaroCTONKMMM
martepwvanamu, 4ONyCKaloLWNMK NErKyH OYUCTKY, MPY 3TOM HE06XOAMMO BbINOMHUTL:

LITYKATYPKy HA3EMHOM YaCTh KUPMUYHBIX CTEH;

3aTVPKy LIeMEHTHbIM PacTBOPOM 3arfnybrneHHOn YacT 6ETOHHBIX CTEH;

pacLUMBKY LUBOB NaHemnbHbIX CTEH; MO6enKy NOTOMKOB;

6EeTOHHOEe NNM NAUTOYHOE NOKPbLITUE MOJIOB.

CTeHbl TennoBbIX MyHKTOB MOKPLIBAIOTCA NNMTKaMW WM OKPaLLUMBAOTCH Ha BbICOTY 1,5 M OT mona MacrnsHom unu Apyromn
BOZOCTOMKOM Kpackon, Bbiwe 1,5 M OT nona — KneeBown unm gpyrov nogobHOM KpacKomn.

2.29 B TenmnoBbIX MyHKTax criegyeT npegycMmaTpvBaTb OTKPbITYIO mpoknagky Tpyb. [onyckaetcs npoknagka Tpyb B
KaHanax, BepX MNepekpbiTUS KOTOPbIX COBMELLAeTCs C YPOBHEM YMCTOro noma, ecrnv no 3TWUM KaHanam He npovucxoauT
nonagaHvs B TENMOBOW MYHKT B3PbIBOOMACHLIX UMW FOPHOYMX ra3oB N XUOKOCTEN.

KaHanbl 4OMKHBI MIMETb CbeMHbIE NEePEKPbITUSA eAUHUYHON Maccon He 6onee 30 Kr.

[IHO KaHanoB [OMKHO UMETb NPOAOIBHBIN YKNOH He MeHee 0,02 B CTOPOHY BOAOCOOPHOro NprsiMKa.

2.30 [na obecnyxmBanns obopyaoBaHnst U apMaTypbl, PacrofioXeHHbIX Ha BbicoTe oT 1,5 4o 2,5 M OT nona, AOSMKHbI
npegycMaTpuBaTbCa NEPenBWKHbIE WIU MEPEHOCHbIE KOHCTPYKUMM (nnowagkun). B cryyasx HEeBO3MOXHOCTM CO34aHusA
NpoXodoB AN NepeaBMKHbLIX NMoWafok, a Tawkke Ans obcnyxuBaHus obopyaoBaHUs U apmatypbl, PacrorioXeHHbIX Ha
BbicoTe 2,5 M u bonee, HeobGXxoAMMO npedycMaTpuBaTh CTaUMOHapHblE NMoWwaaku wupuHon 0,6 M C OrpaxaeHusMmn u
NOCTOSIHHbIMU NECTHULAaMU. PaccTosiHne OT YpOBHSA CTaLMOHApHOW NMOLWaaKn 40 NOoTonka A0MKHO ObiTh HE MeHee 1,8 M.

2.31 B nomeLlleHnax TennoBbIX MYHKTOB OOMyckaeTcs pa3meliatb obopyfoBaHME CUCTEM XO3AWCTBEHHO-MUTHEBOIO U
NPOTMBOMNOXXapHOro BOAOCHaGXeHNsI 30aHUs, B TOM YNCIe HACOCHbIE YCTaHOBKM, @ B NMOMELLLEHUSIX NMPUCTPOEHHbIX N BCTPOEH-
HbIX TEMOBbIX MYHKTOB — TakXe 000pyaoBaHUE MPUTOYHBIX BEHTUMSILUMOHHbBIX CUCTEM, 0OCMYXXMBAKOLLMX NPOU3BOACTBEHHbIE
nometleHns kateropun B, I, [1 no B3pbIBONOXXapHOW ONacHOCTU U aAMWHUCTPATUBHO-ObITOBLIE NOMELLEHUS.

2.32 MuHMMarnbHoOe paccTosiHMe OT Kpas MOABWDKHBIX OMOp OO Kpasi OMOPHbIX KOHCTPYKUMIA (TpaBepc, KPOHLUTENHOB,
OMOpPHbIX NoAyLuek) TpybonpoBoaoB AOMKHO 06ecrneymBaTh MakcumarbHO BO3MOXHOE CMELLEHNE omnopbl B OOKOBOM Hanpas-
neHun ¢ 3anacom He MeHee 50 MM. Kpome Toro MMHUManbHOe paccTosiHUE OT Kpasi TPaBEPChI UM KPOHLUTENHa 40 OCK TpyObI
[OIMKHO ObITb He MeHee 1,0 Dy (roe Dy — ycnoBHbIn guameTp TpyObl)

2.33 PaccTosiHne OT MOBEPXHOCTM TEMMOMU3ONSALMOHHOM KOHCTPYKLUMKU TpybGonpoBoda [0 CTPOUTENbHBIX KOHCTPYKLWIA
34aHUSA UM 00 NOBEPXHOCTU TENMOU3OMsLMOHHON KOHCTPYKUUKM Apyroro Tpybonposoaa A0mkHO 6biTb B cBETY He MeHee 30
MM C y4eToM nepemeLleHns Tpybonposoaa.

2.34 B TennoBbIx nyHKTax AdonyckaeTcsi K Tpybonposogam Gonbliero guameTpa Kpenutb TpybonpoBoabl MeEHbLLErO
AvnameTpa npu pacyeTe Tpyb Ha NPOYHOCT.

2.35 NMpoknaagky BogonpoBoAa cnegyeT npegycMmatpuBaTb B OOHOM psify v nog TpybonpoBogamm TEMNOBbLIX CETEN, Npuy
3TOM HeOoBXOAMMO BbIMOMHATL TEMNMOBY M30OMALMI0 BOAOMPOBOAA ANA MCKMYeHus obpa3oBaHus KoHOeHcaTa Ha mnoBep-
XHOCTW BOAOMNPOBOAHBIX TPYO.

2.36 B Tennosbix nyHKTax nogatowwimn TpybonpoBoA cneagyeT pacnonaraTe cnpasa oT obpaTHoro Tpy6onposoaa (no xoay
TennoHocuTens B nofatoLlem TpybonpoBoae) npu Nnpoknaake TpybonpoBoAOB B OAHOM psay.

3 NPUCOEAMHEHUE CUCTEM NOTPEBJIEHUA TEMJOTbI K
TENNOBbLIM CETAM

3.1 lMpucoeanHeHe cucteM NoTpebneHust TennoTbl criedyeT BbIMOMHATb C YYETOM rMapaBrvyeckoro pexuma paboTbl
TEeNNoBbIX CeTen (Mbe3oMeTpUYEcKoro rpadmka) n rpaduka M3aMeHeHus TemnepaTypbl TENNOHOCUTENS B 3aBUCMMOCTH OT K3-
MEHEeHNs TeMnepaTypbl HApYXHOro BO3ayxa.

3.2 PacueTHas TemnepatTypa BOAbl B nojawowmx TpybonpoBodax BOAAHbIX TennosBblx ceTew nocne LTI npwu
NPUCOEAVMHEHUN CUCTEM OTOMSMEHWUS 34aHWIA MO 3aBUCMMOIN CXeMe [AOIMKHa MPUHMMATbLCA PaBHOWM pacyeTHOW Temnepartype
BOAbI B Nogatowem Tpybonposoae TennoBbix ceten oo LTI, Ho He Bbiwe 150 °C.

3.3 Cuctembl OTOMMEHMS, BEHTUNSALMW U KOHOWUMOHMPOBAHWSA BO3Ayxa OOMMKHbI NPUCOEOMHATLCA K ABYXTPYOHBbIM
BOASAHbLIM TEMMOBbLIM CETAM, Kak MpaBuIio, No 3aBUCUMOI CXEME.

Mo He3aBucumoNM cxeme, NpegycMaTpuBaloLLEN YCTaHOBKY BOAOMNOA4OrpeBaTenen, A0nyckaeTCst NPUCOEANHATb. CUCTEMBI
oTonneHusa 12-aTaxHbIX 34aHWA M Bbilwe (Mnu 6onee 36 M); CUCTEMbI OTOMMEHWUS, BEHTUNALMU WM KOHOWLMOHMPOBAHUA
BO3JyXa 34aHUi Npu rmMapaBnMYECKNX YCIOBUSAX, U3MOXEHHbIX B M. 3.5, a TakKe CUCTEMbI OTOMMEHNUS 30AaHWUN B OTKPbIThIX
cucTeMax TennocHabXXeHns Npyu HEBO3MOXHOCTU obecnedeHns Tpebyemoro kayecTBa Boabl

3.4 CucteMbl OTONNEHMS 30aHWI crieayeT NPUCOEANHSTh K TEMMOBbLIM CETAM:

HenocpeacTBEHHO MpU COBMAAEHUUN TMOPABINYECKOTO U TEMMNEPATYPHOro PEXMMOB TEMOBOW CETU U MECTHOW CUCTEMBI.
Mpu aTom crieayeT yunTbiBaTh TpeGosaHusa npun. 11 CHulM 2.04.05-91" 1 o6ecneunBaTth HEBCKUMAEMOCTb NeperpeTon sogbl
npu AMHAaMUYECKOM U CTAaTUYECKOM PEXMMAaxX CUCTEMBI:

Yyepes aneBaTop Npy HEOOXOAMMOCTU CHMKEHMS TeMnepaTypbl BOAbl B CUCTEME OTOMMIEHUS U pacrnofiaraeMoM Harnope
nepes aneBaTtopoM, 4OCTAaTOMHOM ANs ero paboTbl;



yepes CMecuTenbHble HAacoCbl MpU HEOBXOOAMMOCTU CHWXEHUS TemnepaTypbl BOAbl a@ CUCTEME OTOMNMNEHUs U
pacnonaraemMoM Hanope, HegoCTaToO4HOM Ans paboTbl anesBatopa, a Takke Mpu OCYLECTBNEHUN aBTOMAaTUYECKOro
perynupoBaHusi CUCTEMBI.

3.5 MNpu npucoeanHEHUN CUCTEM OTOMMEHUSA U BEHTUMAUUU K TENMOBBLIM CETAM NO 3aBUCUMMOMN CXeme ANs OTKPbITON 1
3aKpbITON CUCTEM TenrnocHabXeHns B COOTBETCTBMU C MbE30METPUYECKUM rpacdukom criegyeT npegycmaTpusaThb.

a) npu pacnonaraeMom Harope B TEnnoBOW CETWM Mepef TEennoBbiM MyHKTOM, HEQOCTaTOYHOM AN NPeogoneHnst
rMapaBrIM4ECKOro CONpoTMBIEHNs TpybonpoBoooB u 0OOpyAoOBaHMSA TEMMOBOrO MyHKTA M CUCTEM MNOTpebneHus Tennotbl
nocne TI, — nogkayMBatlowmMe Hacockl Ha obpaTHoMm TpybonpoBoae nepen BbIXOAOM M3 TEMNNOBOro nyHkTa. Ecrnv npm atom
AaeneHne B obpaTHOM TpybonpoBoae npucoeavHAeMbIX CUCTEM OyAdeT Hwpke CTaTUYecKOoro AaBfeHus B 3TUX cucTemax,
NOAKauYMBaIOLLMIA HACOC AOIMKEH yCTaHaBnMBaTbCA Ha nogarlem Tpybonposoae;

0) npu paBneHun B nogatolwem TpybonpoBoae TENnsioBOM CeTU nepesd TEennoBbIM MYyHKTOM, HEQOCTAaTOYHOM Ansi
obecnevyeHns HeBCKMNaHUs BoAbl (MPW pacyeTHOW TemnepaTtype) a BEPXHUX TOYKaxX MPUCOEAUHEHHBIX CUCTeM noTpebneHns
TennoTbl, — NOAKaYMBalLLMe HacoCkl Ha nogatoliem Tpybonposoge Ha BBOAE B TENMOBOW MyHKT:

B) Npv JaBneHuun B nogatowiem TpybonpoBoae TENMNOBOW CeTu nepen TENOBbIM NMYHKTOM HMKE CTAaTUYECKOro AaBneHus B
cuctemax notpebneHns TennoTbl — ModkavMBaloLLmMe Hacochl Ha nogaoLlem Tpybonposode Ha BBOAE B TEMNSOBOW MYHKT U
perynatop AaBneHus «4o cebs» Ha obpaTtHom TpybonpoBoae Ha BbIXOAE M3 TEMMOBOrO NyHKTa;

r) Npu CTaTM4eCcKOM LaBfiEHUMM B TEMMOBOW CETU HUXE CTaTUYEeCKOro AaBfeHusi B cucTemMax notpebneHusa Tennotbl —
perynatop paerneHus «do cebs» Ha obpaTHOM TpyGonpoBoae Ha BbIXOAEe M3 TEMMOBOrO MyHKTa, @ Ha nogawLem
TpybonpoBoae Ha BBOAE B TEMMOBOW MYHKT — obpaTHbIV Knanaw;

) npu gaeneHun B obpaTHoM TpybonpoBoae TEMMOBOW CETM NOCre TEMMOBOro MyHKTa HMXE CTaTUYeCKOro AaBfeHus B
cuctemax notpebneHns TennoThbl NpU pasnuyHbIX pexrnmax paboTbl ceTn (B TOM YMcne nNpy MakcumanbHOM Bogopasbope us
obpaTHoro TpybonpoBoga B OTKPbITbIX CUCTEMAx BoAOCHAbGXeHMs)) — perynartop gaernenust «go cebsi» Ha obpaTHowm
TpybonpoBoae Ha BbIxoAe U3 TEMMOBOro NyHKTA;

e) npu gaeneHun B obpatHoMm TpybonpoBoae TEMMOBOW CETU Nocne TEMnoBOro MyHKTa, MpeBbilarolemM Aonyckaemoe
AasneHne Ansa cuctem notpebneHns TennoTbl, — OTCEKaloLWuii KnanaH Ha nogatowem Tpybonposoae Ha BBOAE B TEMMOBON
MyHKT, @ Ha obpaTHoM TpybonpoBoae Ha BbIXOAE M3 TENNOBOro MyHKTa — MoAKayMBaloLmMe HacoChl C NpeaoXpaHuTeNbHbIM
KnanaHowm;

X) Npu CcTaTU4EeCKOM [OaBfeHuM B TEMMOBOW CETU, MpeBbllaKLLEM AonyckaemMoe AaBrieHwe Ansi cucTemM notpebneHus
TennoTbl, — OTCEKawLWNUn KnanaH Ha nojawuwem TpybonpoBode Mnocne Bxoda B TENMOBOM MYyHKT, a Ha obpaTHOM
TpybonpoBoae nepen BbIXOAOM M3 TEMNMOBOrO NyHKTa — NpeaoxXpaHuTEeNbHbIA U 06paTHbIN KnanaHbl,

3.6 K ogHomy amneBaTopy MPUCOEAMHSIETCS, Kak MpaBurio, ogHa cuctema oTomnneHus. [lonyckaetcs MpuUCcOeauHsTb K
OZIHOMY 311EBATOPY HECKOJIbKO CUCTEM OTOMJIEHNS C YBA3KOW MMAPABINYECKNX PEXMMOB 3TUX CUCTEM.

3.7 CmecutenbHble HAcoChl Anst CUCTEM OTOMMEHUS yCTaHaBNUBAOTCSA:

a) Ha nepemblyke Mexay nogawwumMm u obpaTHbiM TpybonpoBogamu Npu pacrnornaraeMoMm Hamnope nepen ysnom
CMeLUeHNs, AOCTaTO4YHOM Ans NPeOoAOorieHns rMapaBnMyYecKoro COMPOTMBIIEHUS CUCTEMbl OTOMMEHWUS U TEMMOBbIX CeTen
nocne UTIM, n npu gaeBneHnn B o6patHOM TpyOonpoBoae TEMMOBOW CETU MOCHE TENnsIoBOro nyHkTa He MeHee yem Ha 0,05
MIMa Bbilwe cTaTU4ecKoro AaBrneHnst B CUCTEME OTOMNIEHUS:

0) Ha obpaTHOM TpybonpoBoAe nepen y3noM CMELLEeHUs UK Ha nojarolieM TpybonpoBode nocre y3na CMeLeHus npu
pacnonaraeMom Hanope nepef y3rnom CMeLleHUs, HeAOCTaTOYHOM Afsi NPeoAONEeHNs TMAPaBINYECKOro CONPOTUBIEHUS, YKa-
3aHHOTO B MOAMNYHKTE «a», MPW 3TOM B Ka4yeCTBE CMECUTENbHbIX HACOCOB MOryT ObiTb MCMONb30BaHbl MOAKaYMBaKoLLME
Hacochbl, NpegycmaTprBaemble B cooTBeTcTBum ¢ nn. 3.5,a, 6, B, €

3.8 Cncrembl BEHTUNALMM U KOHAMLVMOHMPOBAHMS BO34yXa 34aHW NPUCOEAMHSAIOTCA K TEMMOBLIM CETAM:

HenocpeacTBEHHO — Koraa He TpebyeTca M3MEHEeHWs pac4eTHbIX MapaMeTpoB TEMNOHOCUTENS,

yepe3 CMecuTemnbHble HAcoCbl — MNpU HEOOXOAMMOCTW CHWXEHWs TemnepaTypbl BOAbl B CUCTEMAax BEHTUNAUUM W©
KOHOMLIMOHMPOBaHMSA BO3Ayxa; ANs NOAAepXaHUsi NOCTOSIHHOW TemnepaTtypbl BoAbl, NOCTynarwlLLlen B kanopudepbl BTOPOro
nogorpeBa CUCTEM KOHOULMOHWPOBAHWSA BO3[yxa, a Takke Ans obecneyeHus HEBCKMMaHWUSA BOAbl B BEPXHMX TOYKax
TpybONpoOBOAOB ¥ KanopugepoB CUCTEM BEHTUNAUMM U KOHOWUMOHMPOBAHUS BO3dyXa (€Cnu He YCTaHOBIEHbI
noAKayMBaloLme Hacockl Ansa Apyrmx cuctem no n. 3.5,06).

MecTa yCTaHOBK/M CMeCUTENbHBIX HACOCOB ANS CUCTEM BEHTUNSALUUN BbIOMPAOTCA aHanormyHo CMeCUMTENbHbIM Hacocam
Ans cuctem otonneHus no n. 3.7

3.9 B TennoBbIX NyHKTax notpebutenen TennoTbl C 3aBUCUMbIM MPUCOEAMHEHVEM CUCTEM OTOMMEHWUS, BEHTUNAUMN U
KOHOMLIMOHMPOBaHMS BO34yXa, B KOTOPbIX pexumM TennonotpebneHust He obecnevmBaeTcst NPUHATLIM HA UCTOYHUKE TEMMOThI
LEHTparnbHbIM Ka4eCTBEHHbIM PErynMpoBaHneM OTMycka TENNOTbI, CneayeT npeaycmaTpuBaTb KOPPEKTUPYIOLLME HAacoChl Unu
perynupyemMble aneBaTopbl, OCYLUECTBASAIOLINE CHWXKeHue TemnepaTypbl Boabl nocne LTI wnm UTM a cootBeTcTBUM C
rpacdmkamm TemnepaTtyp TEnnoHOCUTENS 8 3TUX cucTemax. [py 3ToOM M3MeHeHne TemnepaTypbl BOAbl NPOW3BOAUTCA
aBTOMaTUYECKM PErynaTopoM noaayv TennoThbl.

KoppekTupylowme Hacocbl YCTaHaBMMBAKTCS, KakK MpaBuIlo, Ha Mepembldke Mexay nodawlwmM u  obpaTHbIM
TpybonpoBogamu nocne otbopa Boabl M3 nopatowero Tpybonposoaa n no otbopa Boabl U3 obpaTHoro TpybonpoBoga Ha
BOOOMOJOrpeEBATENN UMW  CMECUTENbHbIE YCTPOWCTBA ropsyvero BogocHabxeHus. [Mepumogbl paboTbl 3TMX HAacoOCOB
onpefensTcs B 3aBUCMMOCTM OT MPUHSITOrO Ha WCTOYHMKE TEMnoThl rpadumka perynMpoBaHus OTMyCcKa TEMnMoTbl, CXEMbI
npucoeavHeHnsa BoAoMNoAorpeBaTenen ropayero BogocHabXeHusi, pacyeTHoro rpacmka TemnepaTyp BoAbl B CETSX Mocrne
LTI wn pacyeTHbIx TemnepaTyp BHYTPEHHero Bo3gyxa B nomeweHnax. OHu MoryT ObiTb Takke COBMELLEHbI C
noAKaynBaLLMMM Hacocamu, ycTaHaBnMBaemMbiMuy no n. 3.5.

3.10 B TennoBbIx nyHKTax notpebutenen TennoTbl ¢ HE3aBUCUMbIM MPUCOEAUHEHNEM CUCTEM OTOMMEHUS, BEHTUNALUNA U
KOHOMLIMOHMPOBaHMS BO3ayxa ANs perynMpoBaHuWs B COOTBETCTBMM C pacyeTHbIM rpadukom TemnepaTtypbl Bogbl nocre
BOJoMoJorpeBaTtenei cnegyet NpeaycMaTpyBaTh perynaTop nogayun TennoTbl HA OTOMNMEHME.

LInpKynsiunMoHHble Hacockl NPy HE3aBUCUMOW CUCTEME TennocHabXeHus ycTaHaBnvBalTca Ha obpaTtHoM TpybonpoBoae
OT CUCTEM OTOMSEHUS], BEHTUNSALMUN 1 KOHOULMOHNPOBAHWSA BO3lyXa Nepes BoAOMNO4OrpeBaTeNeMm.



3.11 O6LiecTBEHHOE 34aHMe C TEeNMOBbIM MOTOKOM Ha BeHTunauuto 6onee 0,5 MBT cnegyeT npucoeauHATb K TENNOBbIM
cetam B LUTI oTAenbHO OT XWnbiX U OOLLECTBEHHbIX 34aHWIA C TEMMOBLIM NMOTOKOM Ha BeHTURAuuio meHee 0,5 MBT kaxgoe.
WTI Takoro obLiecTBeHHOro 3gaHusa AomkeH obecneynBaTe paboToCNOCOBHOCTEL BCEX CUCTEM TEMMONOTPEebneHns 3naHuns.

MpepycmatpuBatb camocTosiTenbHble Tpybonpoeoabl OoT LTI k 3gaHWio gnst NpUCOeOMHEHWst OTAENbHO CUCTEM
BEHTUNALMN HE PEKOMEHAYETCS.

3.12 MNpwn npucoeguHeHunn k LTI rpynnbl 30aHuii ¢ HE3aBMCUMbBIM MPUCOEOUHEHNEM CUCTEM OTOMMEHUS U BEHTUNSALUN
cneayet npegycMmaTtpuBaTh ycTaHoBky B LI T o6wiero Bogonogorpesartens.

PacyeTHas TemnepaTtypa BOAbl MOCrie BOAOMOAOrpeBaTensi B 3TOM Cryyae [OIPKHa NPUHMMAaTbCA B 3aBUCUMMOCTU OT
pagunyca OeNCTBUst TEMOBbIX CETEW MOCie TEMmoBOro NyHKTa, kak npaewunio, Ha 10—30 °C Hwxe NpuHATOM B CeTaX A0
BOAONOAOrpeBaTens co cMmecutenbHbiM ycTporicTBom B UTI, obecneunBaroimm TpebyeMoe CHUXKEHE TemnepaTypbl BoAbl B
CUCTEMAax OTOMSIEHMS.

3.13 3anonHeHne 1 NognMTKy BOASHbIX TennoBbix ceTer nocne LTI n cuctem notpebneHns TennoTbl, NPUCOEANHSAEMbIX
K TENMOBLIM CETSIM MO HE3aBUCMMOW CXeMe, crneayeT npegycMaTpuBaTbe BoAoM U3 obpaTHoro TpybonpoBoaa TenmnoBon cetu
NOANWTOYHBIM Hacocom wnm 6e3 Hero, ecnu faBneHve B obpaTHom TpybonpoBoge TennoBOW CEeTU A0CTaTOMHO Arnis
3anofiHeHNs MECTHOW CUCTEMBbI.

Mpu obocHoBaHMKM [onyckaeTca MoAMMTKA YKasaHHbIX CMCTEM W3 nopatollero TpybonpoBoaa TennoBowW cetu C
obecnevyeHnemM 3alnTbl 3TUX CUCTEM OT MPEBBIWEHNS B HUX AABMEHWS U TemnepaTypbl BOAbl, @ B OTKPbITbIX CUCTEMAaX
TennocHabXeHns — 1 U3 CUCTEMbI FOpsiYero BOAOCHaAOXEHWS.

MopnuTka BOOOW M3 BOOAONPOBOAA HE JOMyCKaeTCs.
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Puc. 1. OgHocTyneH4aTasi cuctema npucoegMHeHUs BoaonoaorpeBaresnied ropsiyero BOAOCHa6XXeHUs ¢ aBTOMaTU4eCKUM
perynupoBaHueM pacxoga TennoTbl Ha OTOMNJIeHWE U 3aBUCUMbIM NpucoegMHeHnem cuctem otonnenusa B LTI n UTN

1 — BogonogorpeBaTenb ropsidero BOAOCHAOXEHWsi, 2 —TMOBbICUTENbHO-LUMPKYNALNOHHBLIN  HAcoC ropsiyero
BOAOCHabXeHMs (MyHKTUPOM — LIMPKYMSLMOHHBIA HACcOC), 3 — perynupyioLnia KrnanaH ¢ 9NeKTPOnpuBOAOM, 4 — perynaTtop
nepenaga QAaBneHun (MpsMoro AencTBus), 5—Bogomep AOns XONogHOW BOAbl, 6 — perynsatop nogadym TenmnoTbl Ha
OTONNeHne, ropsiiee BOAOCHabXEHNE 1 OrpaHMYEeHNsT MakCMarnbHOrO pacxoda CeTEeBON BOAbI HA BBOA 7—OOpaTHbIN KnanaH,
8 — KOpPEKTUPYIOLLMI NOAMELLMBAKOLWUNA HAcoc, 9—TennocyeTumk, 10—paaTumk TemnepaTtypbl, 171—aaTymk pacxoga Boabl,
12—curHan orpaHuyYyeHnii MakCMMarbHOro pacxoda BOAbl U3 TEMMOBOW CeTW Ha BBOA, 13—paaTuvMk OaBneHust BOAbl B
TpybonpoBsoae
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Puc. 2. nByXCTyﬂeH‘-IaTaﬂ cXxema npucoegunHeHus Bo.qono.qorpeBaTeneﬁ ropa4vero BOAOCHaGXEeHUA ANsA XUIbIX U 06LWEeCTBEHHbIX

340aHUN U

XUNbIX MUKPOPANOHOB C 3aBUCUMbIM NPUCOEAMHEHUEM CUCTEM
oTonneHusa B UTM v UTN

a — cxema C CaMOCTOATENbHbIM PErynATOPOM OrpaHMYeHusl pacxoda ceTeBow Bodbl Ha BBOA, 6 — parMeHT cxembl C
coBMeLLeHneM (DyHKUMIA perynmpoBaHns pacxoaa TENnoThl Ha OTOMMeHne, ropsiyee BogocHabxeHne 1 orpaHnyeHns pacxoga

ceTeBoOW BOAbl B OAHOM perynsitope

1—13—cm puc 1, 14 — perynstop orpaHU4YeHuin MakcMmarnbHOro pacxoga BoAabl Ha BBoA (NMpsiMoro Aevcteus), 14a —
JaTuMk pacxoga BoAbl B BUAE CyxaloLlero ycTpoucTBa (KamepHas gumadpparma), 15—perynsitop nopayv TenmnoTbl Ha
oTonneHve, 16—3agBuKKa, HOPMarnbHO 3akpbiTas, 17—perynaTop nopayv TEMNoThbl Ha ropsiyee BogocHabxeHue (NpsiMoro

OencTBus)
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Puc. 3. ﬂByXCTyI'IEH"IaTaﬂ cxXema npucoeauHeHUs Bo.qonop.orpeBaTeneﬁ ropsiyero BO.QOCHas)KeHVIﬂ AnA NPOMBbILWEHHbIX SAaHMﬁ 7]
npomMmnnowaanok ¢ 3aBUCUMbIM nNpucoeanHeHMemM cuctem
oTonneHus B LTN
1-17—cm. puc. 1, 2, 18— curHan BKNIOYEHUSA Hacoca Npu 3akpbiTun knanaHa K-2; 18—perynatop nepenaga AasneHumn
(3NEeKTPOHHbIN)
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Puc. 4. ﬂByxcrynquaTaﬂ cXxema npucoeguHeHus Bop,onop,orpeBaTeneﬁ ropa4vero BOAOCHaG)KeHMﬂ AN XunbiX n OGLI.I,eCTBeHHbIX
3F|aHI/Ii7I N XUnbiX Mvu(popailouos C He3aBMCUMbIM nNpucoeguHeHUemM cucTtem oTonsfieHns B
urtnwv nutn
1— 19—cm. puc. 1—3; 20 — Bogonogorpesatenb oTonneHunsi, 21 — BogoMep ropsa4eBoHbIN, 22— NOANUTOYHBIN HAacoc
oTONnNeHus1, 23— perynsatop nognuTku, 24—npefoxpaHnTenbHbln knanaH, 25—UMpKynaUMOHHbIA HACcOC OTOMMEHNS
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Puc. 5. [IByxcTyneH4yaTasi cxemMa npucoeavHeHUs BogonogorpeBarernien ropsavyero BogocHatxeHus B UTI ¢ BoAOCTpyWHbIM
3M1eBaTOPOM M aBTOMaTMUYECKMM PerynmpoBaHueM pacxoAa TennoThbl Ha OTONseHNe (NpMMep yyeTa TennoThl o Bogomepam)
1—25— cM. puc. 1— 4; 26— BOOOCTPYWNHBIN anesaTop
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Puc. 6. [IByxcTyneH4aTasi cxema npucoeuMHeHUsA BogonogorpeBarenein ropsvyero sogocHatxenus B UTM ¢ 3aBucMMbIM
npucoeaMHEHUEM CUCTEM OToMNNeHus U nocdacagHbIM aBTOMaTU4YE€CKMM perynMpoBaHMeM pacxopa TennoThbl Ha oTonseHne
1—25—Mm. puc. 1 — 4
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Puc. 7. OgHocTyneH4aTasi cxema npucoeguMHeHUA BogonogorpeBarenen ropsiyero BO4OCHa6XeHUs1 ¢ 3aBMCUMbIM NPUCOeAUHEHUEM
CUCTeM oTonrieHnsa Npu oTCyTCTBUM pPerynaTopoB pacxoaa TennoTbl Ha oTonsfeHue
B UTMN v UTN
1—21—cm. puc. 1—4
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Puc.8. [ByxcTyneH4aTasi cxema npucoeamHeHUs BoaonogorpeBarenen ropsiyero BOAOCHa6XXeHUA ¢ 3aBUCUMbIM NpUcoeauHEeHUeM
CUCTEeM OTOMJIEHUS NPU OTCYTCTBUM PEryNATOPOB pacxoda TennoTtbl Ha
oTtonneHue B UTM n UTN
1— 21—cM. puc. 1—4
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Puc. 9. Cxembl npucoeanHeHUss CUCTEM ropsiyero BogocHabxxeHus u otonnexuus B UTM npu 3aBucumom (a) npucoegmHeHnmn
cUcTeMbl
oToNneHus Yepe3s aneBaTop (MYHKTMPOM — C LIUPKYNALMOHHBLIM
HacoCoOM) C y4YeTOM TensioTbl NO TensioMepy u HesaBucuMom (6) — c
y4yeToM TennoTtbl No BoAomMepy

1— 26 —cwMm. puc. 1—5; 27 — perynsaTop cMeLLeHus ropsyen Bofbl, 28 — Tennomep ABYXNOTOYHbIN TPEXTOYEYHbIA, 29 —

gpoccenbHasa gnadparma

3.14 Cxema npucoeduHeHUss Bodonogorpesartenent ropsadyero sogocHabxeHust (puc. 1 — 8) B 3aKpbITbIX cUCTemax
TennocHabxeHnst BbIGUPAeTCA B 3aBUCMMOCTM OT COOTHOLIEHMS] MaKCUMMarbHOrO rMOTOKa TEenmnoTbl Ha ropsyee
BoaocHabxeHne Qnmax ¥ MaKCUMarbHOrO NMoToKa TennoTel Ha oTornneHne Qomax;

02> thax > 1 OAHOCTYneH4aTas cxema (Pnc. 1,7);

QO max

— [BYyXCTyneH4yaTasi cxema (puc. 2—6,8).

<1



Mpn aTOM Ans cxem, ykasaHHbIX Ha puc. 1 — 6, npegycMaTpmMBaeTCd aBTOMaTU4ECKOe OrpaHMyYeHMe MakCMMarbHOro
pacxoga BoAbl 3 TEMMOBOW CETU Ha BBOA U perynmpoBaHne pacxofa TennoTbl HA OTOMNMEHNe.

CxeMmbl, yka3aHHble Ha pUc. 7 1 8, NPUMEHSAIOTCA NPU OTCYTCTBMM PErYNATOPOB pacxoda TennoTbl Ha otonnexHve. na atux
CXeM npumMmeHsieTca ctabunusaums pacxoga BoAbl Ha OTONMEHME, OCYLLEeCTBISieMasi peryrnstopoMm nepenaga gasneHun (nos.
4).

3.15 B cxemax, ykasaHHbIX Ha puc. 2 1 4 (C orpaHuM4eHVeM MaKCMMarbHOrO pacxofda BoAbl Ha BBOA ASl XKUIbIX U
0OLEeCTBEHHBIX 34aHWIA C NPUCOEAMHEHNEM UX K TennoBbiM ceTsim yepesd LTI n ¢ makcMmMarnbHbIM TENMOBbIM MOTOKOM Ha
BEHTUNAUMIO Qumax 6onee 15 % mMakcMmarnbHOro TENOBOrO NoToka Ha oTonneHne Qomax), NPV ONpeaeneHMn MakcMmasnbHoro
pacxoga BoAbl M3 TEMSIOBOW CETM Ha BBOA CriegyeT MCXOOUTb U3 MaKCMMarbHbIX TEMNSIOBbIX MOTOKOB Ha OTOMIEHWEe U
BEHTUNALMIO M CpeOHero TensioBOro MoToka Ha ropsiiee BOAOCHAOXeHMEe B cpegHuWe CYTKM 3a Hedento OTOMUTENbHOro
nepmoga Qnm . OrpaHuMyeHre nopavu TennoHoCcUMTEeNnsa ANs 3TUX CXeM CrefyeT BbIMOMHATH MyTeM MPUKPLITUA KranaHa,
perynupyoLero nogayvy TensioHOCUTENS Ha OTOMMEHUE Y BEHTUIALMIO.

3.16 B cxemax, ykasaHHblX Ha puc. 1 M 3 (C OrpaHMYEeHMEM MaKCUManbHOrO pacxoga BoAbl Ha BBOA4 ANs
NPOM3BOACTBEHHLIX 34aHWI, a Takke AN OOLWEeCTBEHHbLIX 34aHWI C MPUCOEANHEHNEM UX K TEMSOBbIM ceTsiM vepe3 LTI n ¢
TEMNJOBbIM MOTOKOM Ha BEHTUIAUUIO U KOHOULMOHMPOBaHUE Bo3ayxa Qumax 6onee 15 % makcMmanbHOro TenfoBOro noToka
Ha otonneHne Qomax), NPU ONpPeaeneHnn MakCUMaribHOrO pacxoda BoAbl U3 TEMNSIOBOW CETU Ha BBOA crieayeT UCXOOouTb U3
MaKCUMasnbHbIX TEMNMOBLIX NMOTOKOB Ha OTOMJIEHME, BEHTUMSALMIO U ropsiyee BogocHabxeHne: Qpmax—npyu OTCYyTCTBMM GakoB-
aKKyMyInsiTOPOB Ha ropsiyee BOAOCHaOXeHWe Wnn cpegHero TenyoBOro noToka Ha ropsayee BopocHabxeHue, Qnm — npu
HanMuun GakoB-akKyMynaTopoB. B 3TOM criyyaB orpaHuyeHvne nogayn TENSIOHOCUMTENS Ha BBOA creayeT BhINOMHATL MyTem
NPVKPLITUS KranaHa, perynupyowero nogayvy TennoHOCUTENS Ha BOAONOAOrpeBaTesb ropsavyero BogocHabxeHus.

3.17 Cxewmbl, ykasaHHble Ha puc. 1,2,4, moryT npumeHaTbesa Takke n B UTI, npu 3ToM nogatowmii TpybonpoBon cUcTembl
BEHTUNALMM NOAKMOYaeTCs A0 KnanaHa, perynupyowlero nogayy TennoTbl Ha OTONMeHne.

3.18 Ha puc. 5 u 6 npuBedeHbl [ABYXCTyNeHYaTble CXeMbl NPUCOedMHEHUs BoJoMoAorpesaTenen ropsiyero
BogocHabxeHuss B UTI ¢ ueHTpanbHbIM aBTOMATMYECKUM pEryrnMpoBaHMEM Modayn TennoTbl Ha OTOMMEHME C MOMOLLBIO
BOAOCTPYMHOrO anesaTopa C perynupyroLwen Urnomn un ¢ nogacagHbiM aBToMaTU4ECKUM perynnpoBaHMeM nogayun TennoTbl Ha
oTonsneHve (cm. puc. 6).

ABTOMaTU4yeckoe perynupoBaHve nogayn TennoTel Ha oTonneHne a WTM moxeT ObiTb MpPUMEHEHO Takke Ans
OLHOCTYNEHYaToW CXeMbl NPUCOEANHEHNS BOAONOAOrpeBaTenel ropsayero BogocHabxeHms no puc. 1

3.19 lNpn NpMMeHeHn oOHOCTYNeHYaTon CXeMbl MO PUC. 7 NepeMblyuka C 3aABWXKKON A OTKpbITa B OTOMUTENbHLIN Nepuos,

npn cootHowernn Qe < 0.2 (Bogonoporpesatens paboTaeT Mo NpeaBKIIOYEHHON CXEME), @ Nepembiuka C 3aABIKKON 5

omax

npegycMmaTtpuBaeTcs Ans paboTsl B NETHWUI
nepuoa; npu cootHoweHmt Qe > 1 Mepembiuka ¢ 3agBxkor A He TpebyeTcs, U BOLOMOAOrpeBaTenb paGoTaeT B

Qomax

TeyeHue BCero roga no napannensHOon CXxeme.

Mpu NnpYMeHeHUn OBYXCTYNEHYATOM CXEMbI MO pUC. 8 ANSst XKWMbIX U OOLLECTBEHHbIX 30aHUI C MaKCMMarbHbIM TEMMOBbLIM
NMOTOKOM Ha BEHTURAUu0 MeHee 15 % MakcumanbHOro TenfoBOro NOTOKa Ha OTonneHwe Bogonodorpesartens 2-A CTyneHu B
OoTONUTENbHbIN Nepuod paboTaeT No nepemMblyke ¢ 3aABMXKKOM A (MO NPeABKIIOYEHHOW CXeMe), a Nepemblyka ¢ 3aaBuxKon b
npegycmatpuBaeTcs Ans paboTel B NeTHU nepvod. MNMpu NnpuMeEHeHNM 3TOW CXeMbl B NMPOU3BOACTBEHHbLIX 30aHUSX UK Ha
rpynny oOLEeCTBEHHbIX 30aHWI C TEMMOBbIM MOTOKOM Ha BeHTUNAuuio Gonee 15 % TennoBOro NoToka Ha OTOMMeHue
nepemMblvka C 3afBUXKOM A 8 CXEMe Ha puc. 8 He NpegycMaTpyBaeTcs, BogonogorpesaTenb paboTaeT B HanM4mMm BCEro roga
no nepemblyke ¢ 3aABWKKon b no cmelwaHHol cxeme.

3.20 MNpuBeaeHHbIE CXEMbI MPUCOEANHEHNST NOTPEOMTENEN TENNOTLI K TEMMOBbLIM CETSM HE OXBaTbIBAKOT BCEX BO3MOXHbIX
BapuaHToB. MoryT npuMeHATbCA Takke Apyrve CXembl NpucoeanHeHusa noTpebutenen TennoTbl K TENroBblM CETAM.
obecneuvBaroLLe MUHUMAnNbHLIA pacxod BOAbl B TEMMOBbLIX CETSX, 3KOHOMUIO TEMMOTbI 3@ CHET NPUMEHEHUSA PErynsaTopoB
pacxoga TennoTbl U OrpaHNYNTENENn MakCUManbHOro pacxoga CeTeBOW BOAbl, KOPPEKTMPYIOLLMX HACOCOB MMM 3MeBaTopoB C
aBTOMaTUYECKUM PErynvpoBaHUEM, CHUXKAIOLLMX TeMnepaTypy BOAbl, NOCTynawLWen B CUCTEMbl OTOMMAEHUS, BEHTUNALUM Y
KOHAMLMOHNPOBAHMSA BO3ayXa.

3.21 lpn TennocHabxeHUn OT KOTenbHOM MolHocTblo 35 MBT 1 MeHee npu TEXHUKO-3KOHOMUYECKOM 060CHOBaHMMK
[onycKaeTcs NpucoeaMHEeHWe K TEennoBbiIM CETsIM  BOAOMOAOrpeBaTene CUCTEM TOpsYero  BOAOCHAOXeHMst no
ofHoCTyneH4yaTo cxeme (cM. puc. 1 M 7) HE3aBMCMMO OT COOTHOLLUEHUS TEMIOBbIX HArpy3oK CUCTEM ropsivero BOAO-
CHaOXEeHWs1 N OTOMNIIEHWSI.

3.22 B 3akpbITbIX CUCTEMAX TEMMNOCHAOXKEHUSI NPU MPUCOEOUHEHMUN K TENSIOBLIM CETSAM CUCTEM ropsAYero BOAOCHaGXeHust
C LUMPKYNAUMOHHBIM TpybonpoBogom (cM. puc. 1 — 8) JOrmKHbI NpeaycMaTpmuBaThCs LMPKYNAUMOHHBIE MU MOBLICUTENBHO-
LUMPKYTSILMOHHBIE HAcOChl B COOTBETCTBUM C TpeboBaHmamu CHulM 2.04.01-85.

3.23 Tlpu pByxcTyneHyaTblX CxemMax MpUCOeauHEHMs BOAOMOAOrpeBaTenerl CUCTEM TopsaAYero BOAOCHAOXEHWst C
NPUHYOUTENBHOW LMPKYNAUMEN BOAbI LMPKYNSALUMOHHBIN TpybonpoBoa pekoMmeHayeTcs npucoeauHaTb K Tpybonposogy
HarpeBaeMon BOAbl Mexay BogonogorpeBaTensmu ? m |l cTyneHen, a npu napannenbHOM CXemMe MpPUCOeauHEeHUs — K
TpybonpoBogy XONoAHOM BOAOMPOBOAHOM BOAbl MIM K TpybonpoBogy HarpeBaemMol BoAbl MeXay CeKuusiMu
BoAonogorpesarens.

3.24 Topsiuee BogocCHabGXeHVME B OTKPbITbIX CUCTEMAX TEMSIOCHAOXEHUSA OOIMKHO MPUCOEOUHATLCA K MoAatolemy u
obpaTtHomy TpybonpoBoaam ABYXTPYOHbLIX BOASAHBIX TENMOBLIX CETEW Yepes perynaTtop cmelleHms Boapl (pyc. 9) ans nogayu
B CMCTEMY ropsiHero BogocHabxeHns Boabl 3alaHHON Temneparypsbil.

OT60p BOAbI AN ropsiyero BogocHabxeHnst ns TpybonpoBoaoB 1 NprbopoB CUCTEM OTOMNSEHUS HE LOMYCKaeTCs.

3.25 B OTKpbITBIX CMCTEMAx TEennoCHAbXeHWs UMPKYNSALMOHHBIA TpybonpoBO4 CUCTEMbl FOpAYero BOOOCHaGXeHUS
pekoMeHAayeTcs npucoeanHATb K obpaTHomy TpybonpoBogy TennoBoW ceTu nocrie otbopa Boabl B CUCTEMY ropsyero
BOOOCHabxeHusa (puc. 9, a), npy 3aTom Ha TpybonpoBode Mexay MecToM oTOopa BOAbl M MECTOM MOLKIIOYEHUS LMp-




KynsuuoHHoro TpybonpoBoda AOMMKHa npeaycmaTpuBaTthCs Auadparma, paccyvMTaHHas Ha ralleHve Hamopa, paBHOro
COMPOTMBNEHUIO CUCTEMbI FOPAYEro BOGOCHAOXKEHUS B LIPKYMALMOHHOM PEXUME.

3.26 B oTKpbITbIX cuCTEMax TennocHabxeHusa nNpu AasneHun B obpatHom TpybonpoBoae TENNOBOW CETU, HEAOCTAaTOYHOM
AN nojadv BOAbl B CUCTEMY ropsiyero BOJOCHabxeHus, Ha Tpybonposoge ropsyei Bodbl MOCHEe perynaropa CMeLIeHWs
cnepyeT npegycmaTtpuBaTb MOBbICUTENbHO-UMPKYIAUMOHHBLIM Hacoc (puc. 9, 6). MNpun 3ToM ycTaHoBka Auadparmel,
npegycmoTpeHHown n. 3.25, He TpebyeTcs.

3.27 lopsvee BOAoCHabXeHWe ANs TEXHOMOMMYEeCKMX HyXA AOMyCKaeTcs npegycmaTtpuBaTbh M3 CUCTEMbl FOpSYero
BOAOCHAOXeHNs [ANns XO3AWCTBEHHO-ObITOBbLIX HYX4d, €cnv napamMeTpbl BOAbl B CUCTEME XO3AWCTBEHHO-MUTLEBOIO
BOJOMNPOBOAA yAOBMNETBOPSIOT TpebOoBaHNAM TEXHONOrMYECKOro NoTpedutens, npu ycnosuu:

Hanuunsa ropsivert BoAbl NUTLEBOrO KayecTBa AN TEXHONONMYECKMX NPOLECCOoB;

OTCYTCTBUS MPOM3BOACTBEHHOIO BOAOMPOBOAA C KA4€CTBOM BOAbI, MPUrOAHBLIM AN AAHHOTO TEXHOMOrMYeCcKoro npouecca.

3.28 lNpw TennocHabXeHnn OT OAHOro TEMMOBOrO MyHKTa NMPOU3BOACTBEHHOrO UNM ObLECTBEHHOro 34aHus, MMEeKLWero
pasnuyHble cUCTeMbl NOTPEBNeHNs TennoThl, KaXAYI0 U3 HUX cnedyeT NpUcoeanHSATL NO caMoCTosiTeNbHbIM TpyGonposoaam
OT pacnpeaenuTensHoro (nogaroLero) n cbopHoro (obpaTHoro) konnekTopos. [lonyckaeTcs NPUCOEANHATL K OAHOMY ObLLemy
Tpybonposoay cuctembl TennonoTpebneHus, paboTalowme npu pasfnyHbIX pexvMmax, yAaneHHble OT TennoBOoro nyHKTa
6ornee yem Ha 200 M, C NpoBepKON pPaboTbl STUX CUCTEM MPU MAKCUManbHbIX U MUHUMAIbHBLIX pacxodax W napameTpax
TennoHocuTens.

3.29 O6paTHbIn TpybonpoBoA OT CUCTEM BEHTURALUMKW MPUCOEAMHSETCA neped BogonodorpeBaTenieM ropsyero
BOAOCHabXeHna ? cTyneHu.

lMpn aTom, ecnn NoTepu AaBfeHNs Mo CeTeBOW BOAe B Boponodorpesatene ? crtyneHu npesbicAT 50 kla, obopyayetcs
nepemblyka BOKPYr BOAOMNOAOrpeBaTens, Ha KOTOpOW YyCTaHaBNMBAlOTCA ApoccenbHas AvadparmMa unv perynupyrowwni
KranaH, paccynTaHHble Ha To, YTOObI NOTepu AaBneHns B BogonogorpesaTene He npesbillani pac4eTHON BENNYMHBI.

3.30 K napoBbiM TenmnoBbiM CeTAM NOTPeOGWUTEnn TennoTbl MOryT MPUCOEAMHATLCH: MO 3aBUCUMOW CxemMe — C
HernocpeACTBEHHON nodayen napa B cucTeMbl TennonoTpebnexHns ¢ usmeHeHmem unu 6e3 nsmeHeHnss napameTpoB Napa; no
He3aBMCUMOWN Cxeme — Yepes NapoBOAsAHblE NogorpeBaTenm.

Vcnonb3oBaHne Ans Lenen ropsyero BogocHabxeHWs NapoBbix BogoHarpesaTtenen 6ap6oTaxHoro Tmna He JonyckaeTcs.

3.31 Npn HeobxoOMMOCTM M3MEHEHUS NapamMeTpoB Napa AOMKHblI MpeAycMaTpuBaTbCA PeayKUMOHHO-OXNaguTenbHble,
PeayKUMOHHBbIE UMW OXMaguTENbHbIE YCTAHOBKN.

PasmelleHne 3aTMx YCTPOWMCTB, a Takke YCTAHOBOK cOopa, oxnaxaeHwst u Bo3BpaTa koHaeHcata B LTI wnn 8 UTM
crnegyeT npegycMaTpvBaTb Ha OCHOBaHWM TEXHWKO-3KOHOMMYECKOro pacyeTa B 3aBWCMMOCTM OT 4yucna notpebutenen u
pacxoja napa CO CHWKEHHbIMW MapaMeTpamu, KOonuyecTBa BO3BpaLL@EMOro KOHAEHcaTa, a Takke pacrnofioxeHus
notpebuTener napa Ha TepPpPUTOPUM NPEANPUATUS.

3.32 lNpu npoekTupoBaHun cuctem cbopa n Bo3BpaTa koHAeHcaTa criegyeT PyKOBOACTBOBATbCA TpeboBaHuaMK pasg. 3
CHwIM 2.04.07-86".

3.33 B TennoBbIx NyHKTax C ycTaHOBKaMu cbopa, OXMNaXAeHus UM Bo3BpaTa KoHAeHcaTa AOIPKHbI MpedycmaTtpuBaTbCs
MEpONPUATMS NO UCNOMNb30BaHUIO TEMMOThI KOHAEHCAaTa NyTem:

oXraxaeHus KoHZeHcaTa B BOAOMNOAOrpeBaTensix C UCMONb30BaHWEM HarpeTon BoAbl A4S XO3SNCTBEHHO-ObITOBBLIX Unn
TEeXHOMornyeckux noTpebutenen ropsayer Boabl,

nonyyYeHuss napa BTOPUYHOrO BCKWMAHUSA B pacluMpuTenbHbiXx 6akax € MCnonb3oBaHMEM €ro Ans TeXHONMOTMYecKux
notpebutenern napa HU3KOro AaBIEHNS.

3.34 B TennoBbIX NyHKTax, B KOTOPbIE BO3MOXHO MOCTYMIEHVEe 3arpsa3HEHHOrO KOHAeHcaTa, A0IMKHa npedycmaTpuBaTbCca
nMpoBepka KayecTBa KoHAeHcaTa B Kaxaom cbopHom 6ake M Ha pApeHaxHbix Tpybonposopax. Cnocobbl KOHTpONs
yCTaHaBNMBAOTCA B 3aBMCMMOCTWU OT xapakTepa 3arps3HeHWs U CXeMbl BOAOMOArOTOBKA Ha WCTOMHWKE TensnocHabxeHws
napom.

3.35 Ha tpybonpoBoaax TennosbIx CETEN 1 KOHAEeHcaTonpoBodax npyu HeobxoaNMMOCTM NOrMOLLEHNS N3BbLITOYHOro Hamnopa
OOIMKHbI NpeaycMaTpuBaTbCa pPerynaTopbl 4aBNeHNs Uin ApoccerbHble gnadparmbl.

4 OBOPYOOBAHUE, TPYBOMNPOBOAbI, APMATYPA U TEMJIOBASA U30NALUUA
BOOOMNOAOOIrPEBATEINA

41 B TennoBbix nNyHKTax cregyeT MNPUMEHSATb BOAsIHbIE TOPU3OHTallbHbIE CEKUMOHHbIE KOXYXOTPYOHblEe Wmu
nnacTuH4yaTble BO4OMNoAorpeBaTeny nnbo napoBble ropU3oHTanbHbIE MHOTOXOA40BbIE BOAOMNOAOrpeBaTenu.

B kayecTBe KOXyXOTPYOHbIX CEKUMOHHbIX BOAOMOZOrpeBaTerne pPeKkoMeHAyeTCs MNPUMEHATb  BOAO-BOASHbIE
nogorpeBatenn no NOCT 27590, cocTtosilimMe M3 CEKUMI KOXYXOTPYOHOro tvna ¢ ONOKOM OMOPHbIX MEeperopofok Ans
TennoHocutena paeneHvem go 1,6 MMa u Temnepatypon go 150 °C. B kadecTBe nnacTMHYaTbiX MNPUMEHSNIMCH
Bogonogorpesatenim no OCT 15518. OpgHako OHM He npedHa3Hayanuchb creuwanbHo And paboTel B cucTeMax
TennocHabxeHns. OHY rpOMO3aKM 1 MeHee 3P EKTNBHBI MO CPABHEHMWIO C KOHCTPYKLUMAMM Takmx compM, kak Anbda-JlaBans,
CBETl, APY, Lletetepm n ap. Ho 3apybexHble hmpMbl He packpbiBaloT MeToanku noadbopa BoAonoaorpesaTenen, nosTomy B
npun. 8 AaHbl TOMbKO O6LMe XapakTepUCTUKNM PEeKOMEHAYEeMbIX K MPUMMEHEHUI0 B TEnnoBbiX MyHKTax MNnacTuHYaTbiX
Bogonogorpesartenen NepevyncrieHHbIX OUpM.

4.2 ina cuctem ropsivero BOOOCHabXeHnsa JonyckaeTcs NpMMEHSTb EMKOCTHbIE BOAOMNOAOrpeBaTeny ¢ UCNornb30BaHNeM
ux B kayectBe HGaKOB-akKyMynsiTOPOB ropsyer BOAbl B CUCTEMax ropsyero BOAOCHabXeHWs npu yCrioBUM COOTBETCTBUS UX
BMECTUMOCTM Tpebyemon No pacyeTy BMECTUMOCTN 6aKoB-aKKyMynsaTOPOB.

4.3 [1ns BoOo-BOASAHBIX Nogorpesartenen cnegyet NPYHUMAaTh NPOTUBOTOYHYHO CXEMY NMOTOKOB TEMMOHOCUTENEN.

[ns ropusoHTanbHbIX CEKLMOHHbIX KOXYXOTPYOGHbIX BoAonodorpesaTtenel rpelwasi Boga U3 TENnoBoW CeTUM AOMKHA
noctynatb, ANS BOAoOMNOAOrpeBaTenel cucteM OTOoMneHuss — B TpyOku, Ons BoAOMNOAOrpeBaTeNnen CUCTEM ropsayero
BOOOCHabXeHNsa — B MeXTpyOHOe NpoCTPaHCTBO.

[ns nnactuHYaTbix TennoobMeHHNKOB HarpeBaemasi BOAa AOMKHa NPOXoAUTb BOOSb NEPBOW U NOCneaHeNn NnacTuH.

[ns napoBoAsHbIX NOAOrpeBaTenen nap AOMMKEH NOCTyNaTb B MEXTPYOHOE NpOCTPaHCTBO.



4.4 Ins cuctem ropsyero BoAoCHabXeHNst ropu3oHTanbHble CEKLMOHHBbIE KOXYXOTPYOHbIE BOAONOAOrpeBaTenm OOMKHbI
NPUMEHATBCSA C NaTyHHbIMU TPYOKaMn, a €eMKOCTHbIE — C NaTYHHbIMWU UMK CO CTarbHbIMK 3MeeBMKaMn. [ns nnacTUHYaThbiX
TEenNooObMEHHNKOB JOSMKHBI MPUMEHATBLCS NNacTuHbI U3 Hepxasetowen ctanu no FOCT 15518.

4.5 PacyeT NoBEPXHOCTW HarpeBa BOAO-BOASIHbIX MOA4OrpeBaTenen Anst CUCTEM OTOMNMNEHUS NPOBOANUTCS Npu TeMnepartype
BOAb! B TEMMOBON CETU COOTBETCTBYIOLLEN pPAcHETHOW TeMnepaType HapyXHOro BO3Ayxa Arsi MPOEeKTMPOBaHUSA OTOMMEHNs, a
0N cucTeM ropsidero BOAOCHabXeHMs — npu TemnepaTtype BOAbl B nojawwem TpybonpoBoge TENnoBow ceTw,
COOTBETCTBYIOLLEN TOYKE M3roMa rpaduka TemnepaTtypbl BOObl UM MUHMMAInbHOW TemnepaTtype BOAbl, eCNN OTCYTCTBYET
n3nom rpadvka TemnepaTtyp.

MeToamka onpegeneHus pacyeTHOM TEMMOBOW MPOW3BOAMTENLHOCTM BOZOMOAOrpeBaTeneri OTOMMEHUS U ropayero
BOOOCHabXeHns, meToguka onpeneneHns napaMeTpoB AN pacyeTa BOAOMNOAOrpeBaTernel CMCTEM OTOMMEHUS U ropaYero
BOOOCHabXeHMsA Npu pasnnyHbIX CXeMax NpucoeauHeHWs BOAOMNOAOrpeBaTenen npveefeHsl B npun. 2—6, a B npun. 7, 8
npuBeaeHbl TENMOBON N rMApaBnNMYECKnii pacyeTbl BOAO-BOASHbIX NOAOrpeBaTenen pasnmnyHbiX KOHCTPYKLWNA.

4.6 Kaxgbii napoBoasiHOW nopgorpeBaTtenb AOMkeH ObiTb 060pyaoBaH KOHOEHCATOOTBOAYMKOM WU PErynsaTopom
nepenvBa AN OTBOAA KOHAEHcaTa, LWTyuepamu C 3anopHOW apmaTtypol Ansi BbiNycka BO3[yxa W Crlycka BOAbl U
npefoxpaHvTenbHbIM KnanaHoMm, npegycMaTpyvBaemMbiM B COOTBETCTBUMM C TpeboBaHusiMu «[MpaBun ycTtponctea u 6e3-
OonacHoOW akcnnyaTauuu cocynoB, paboTawlmx nog gaeneHvem» [focroptexHagsopa. TennoBon U rmapaBrMYeckuii pacyeT
NapoBOAsiHbIX NoforpeBaTenen npueseaeH B npun. 9.

4.7 EwmkocTHble  BogonogorpeBateny  OOMKHbl  ObiTb  006OpYAOBaHbl  NPefOXPaHUTENbHBIMKM  KranaHamu.
yCTaHaBNMBaeMbIMW CO CTOPOHbI HAarpeBaemou cpebl, a Takke BO34YLUHbIMU U CMYCKHBIMU YCTPOWCTBaMM.

4.8 Yucno Boao-BoOAsAHbIX Bogonogorpesatenen cnegyet npuHMMaTh:

AN CUCTeM ropsiyero BOAOCHabXeHWs — OBa napannenbHO BKHOYEHHbIX BOAONOAOrpeBaTens B KaXOoW CTyneHu
noJorpesa, paccUnTaHHbIX Ha 50 % NPoM3BOANTENBHOCTMN KaXabIi;
AN CUCTEM OTOMNIIEHUSI 34aHUIA U COOPYXKEHWI, HEe OOMyCKaloWMX NepepbiBoB B Nofgaye TennoTbl, — ABa napanienbHo

BKITIOYEHHbIX BogonoAorpeBaTens, kaxabli U3 KOTOPbIX OOIMKEH paccunTbiBaTbest Ha 100 % npousBoaMTENBHOCTH.

Mpu mMakcMmManbHOM TEMnroBOM MOTOKE Ha ropsiyee BoAocHaGxeHue 0o 2 MBT UNU npu BO3MOXHOCTM MOAKMHOYEHUS
nepeaBWXHbIX BOLOMOAOrpe-BaTerNbHbIX YCTAHOBOK AOMYyCKaeTcsl MpegycMaTpuBaTe B KaXdOW CTymeHu noforpesa OauH
BOJOMNOAOrpeEBaTENb FOPAYEro BOAOCHABGXKEHUS, KpOMe 34aHWI, He AOMyCKaloLWMX NEPEPLIBOB B Nogaye TEMNOThI Ha ropsyee
BOJOCHabXeHue.

Ona  NpOMbIWAEHHbIX U CENIbCKOXO3SIMCTBEHHbIX MPEAnpUsSITUA  yCTaHOBKa ABYX MapannenbHO  BKIOYEHHbIX
BofonoaorpeBaTenein B KaXOOW CTYMeHW Tropsyero BOAOCHAOGKEHWS [ONs  XO3SIMCTBEHHO-ObITOBLIX HYXL MOXET
npeaycMaTpuBaThCs TONbKO ANs NPOU3BOACTB, HE AONYCKAOLLMX NEepepbIBOB B Nofjave ropsivert Boabl.

Mpu ycTaHoBKE Ansl CUCTEM OTOMSEHWS, BEHTUNSALMMU U ropsiyero BoAOCHabXeHWs1 NapoBOAsiHbIX BOAONOAOrpeBaTeneit
4YUCMO UX AOIHKHO NPUHMMATBLCA He MeHee ABYX BKIOYAEMbIX NapannernbHo, pe3epBHbIe BOAOMNOAOrpeBaTeENM He npegycmar-
puBaloTCS.

Ona TexHornornyeckMx yCTaHOBOK, He [OOMnyckalolMX MepepbiBOB B Modade TEMNoTbl, AOJMKHbI NpegycmaTtpyBaTbCst
pe3epBHble Bogonoaorpesarteny PacyeTHas Npon3BoAMTENbHOCTb pe3epBHbIX BoAoMNoaorpeBaTeneit AomKkHa NpUHMMaTbCs B
COOTBETCTBUU C PEXUMOM PabOoThbl TEXHOMOMMYECKMX YCTAaHOBOK NPeanpusiTUs.

HACOCBbI

4.9 lMNpu BbIGOpPE noakauMBalOLMX HACOCOB YCTaHaBNMBAeMblX B COOTBETCTBUMM C TpeGoBaHuamu n 3 5, crnegyer
NpUHUMaTb:

nofayvy Hacoca — Mo pacyeTHOMY pacxody BoAbl Ha BBOAE B TEMMOBON MyHKT (npwn 10);

Hanop — B 3aBMCMMOCTM OT pacyeTHOro AaBMeHWs B TEMNMOBOM ceTu u Tpebytoleroca AaBneHns B NpucoeanHIeMbIX
cuctemax notpebneHns TennoThbl.

4.10 Mpwu BbIGOPE CMECUTENBHBIX HACOCOB AN CUCTEM OTOMMEHWs, YyCTaHaBNMBaeMbIX B COOTBETCTBMU C TpeboBaHuaMHN
nn. 3.4 n3.7 B T cnegyeT npuHnmarhb:

a) Npy yCTaHOBKE Hacoca Ha NepeMblyke Mexay noaarLnm n obpaTHbIM Tpy6onpoBoAaMmn CUCTEMbI OTOMMEHUS:

Hanop — Ha 2—3 M GonblUe NoTepb AaBreHNss B CUCTEME OTOMNNEHMA nofgady Hacoca G, kr/4 — no cpopmyne

G=11G_u (1)
rae Gdo_ paCHETHbIﬁ MaKcuManbHbIN pacxoa BoAbl Ha oTonneHne 13 TEennoBon ceTun KF/‘-I, onpegenaeTca no d)opmyrle

G.= 3.6% @)

(T,—TJc
rae Qomax — MakcMManbHbI TEMMOBOM NOTOK Ha oTonneHue, BT;
c—yAenbHas TennoemkocTb Bogbl, kx/(kr °C);
U — KO3 PULIMEHT CMeLLEeHUS, onpeaensiemsln no popmyne
u=bto )
T~ T2

roe T1 — TemnepaTtypa BoAdbl B nogatolleM TpyGonpoBoAe TennoBOW CETU MpU pacyeTHOW TemrepaType HapyKHOro
BO34yxa Ansi NPOEKTUPOBaHMSA oTonnexus to, °C;

To1 —TOXe, B nofatolleM Tpybonposoae cuctembl otonnexus, °C;

To — TO Xe, 8 obpaTHOM TpybonpoBoae OT cMCTeMbl oTonneHus, °C;

6) npn ycTaHOBKe Hacoca Ha nogatollemM unm obpaTtHoM TpybonpoBoae CcUcTeMbl OTONNEHUS:

Hanop — B 3aBUCUMOCTM OT [aBMNeHNs B TEMMOBON CETU U TpebyloLLerocsi AaBneHnst B CUCTeMe OTOMNMEHUS C 3anacom B
2—3 ™m;



nogadvy Hacoca G, kr/4, — no dopmyne

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

4.11 CmecuTenbHble HACOChl ANs CUCTEM BEHTUNALMK, YCTaHaBMNMBaeMble B COOTBETCTBUM C N 3 8, cnegyeT npuHUMaTh
no n. 4.10, noactaensasa B gop-mynax ( 1) v (4) Bmecto Ggo pacHeTHbIN pacxos BoAbl Ha BeHTUNAUMIO Gymax ONpeaenseMbin

no cgopmyrne
Gy = 3.6%, (5)
C(T1 - Tg)

rae Qumax — MakcumarbHbIA TEMMOBOW MNOTOK HA BEHTUNSALMIO BT;

8 — TemnepaTtypa BoAbl B nogatowem TpybonpoBoae, MocTynalwoLen B kanopudepbl, Npu pacyeTHoOW TemnepaType
HapyxHoro Bo3ayxa to, °C;

%, — 10 e, B obpaTtHom TpybonpoBoge nocre kanopudgepos, °C.

KoadhhmumeHT cmelleHunst cnegyeT onpefensts no cgopmyne (3), NpuHUMas BMECTO Tor U T2 Tpebyemble TemnepaTyphl
BOAbI B TPYOONpOBOAax A0 M nocne kanopngepos CUCTEMbI BEHTUNSALMM NPY pacyeTHON TeMnepaType HapyXHOro Bo3ayxa.

4.12 lNpu BbIGOpE LUMPKYNALMOHHBIX HACOCOB ANS CUCTEM OTOMMEHUSA N BEHTUNSALUMM YCTaHABNMBAEMbIX B COOTBETCTBUN C
TpeboBaHuamu n. 3.10, cnegyeT NpMHUMATL:

nogayvy Hacoca — Mo pacyeTHbIM pacxofam BOAbl B CUCTEME OTOMMEHUS N BEHTUNAUUW, ONpeaerneHHbIM No chopmynam
npwvn. 3;

Hanop — npw ycTaHoBke HacocoB B TIM — no cymme noTepb AaBreHus B BOAOMNOAOIPeBATENsIX U B CUCTEMAX OTOMNSIEHMS
N BEHTUNSLMKM, a NpKU yCcTaHOBKe HacocoB B LTI gononHUTENBHO crieQyeT yunTbiBaTb NOTEPU AABIEHUS B TEMOBLIX CETAX
ot LTI oo Hanbonee yaaneHHbix ATT.

4.13 Tpn BbIGOpPE KOPPEKTUPYIOLLMX HACOCOB, yCTaHaBNMBaeMblX B COOTBETCTBMM C TpebGosaHnuamu n. 3.9 cnegyet
npuHUMaTh:

nofavy Hacoca — Mo pacyeTHOMY pacxofy BoAbl B cMCTEMe, Ha TpybonpoBoaax KOTOPOW OH YCTaHaBNMBaeTCs;

Hanop — No MMHUMarnbHO HeobxoAUMOMY pacroniaraeMoMy Hamnopy B MeCcTe NMPUCOeAUHEHNST AaHHbIX HACOCOB, BKIOYas
conpoTmBneHne TpybonpoBoaa 1 perynpyroLmx yCTpONCTB NePEMbIYKN.

4.14 Tlpn BbIOOPE MNOAMUTOYHBIX HACOCOB, YCTaHaBMMBAEMbIX B COOTBETCTBMM C TpeboBaHusamu n 3.13 cnepyet
npuHUMaTb:

nogayvy Hacoca — B pa3mepe 20 % obbema BoAbl, HaxogsLLencs B TpybonpoBogax TEMMOBOW CETU U CUCTEM OTOMMEHUS
NOAKIMYEHHbIX K BOAO-NoAorpesaTento;

Hanop — w3 ycrnoBus NogAepXaHus CTaTU4eCKOro AaBreHnsl B CUCTeMax OTOMNSEHUSI U BEHTUNSILUN C NPOBEPKON paboThl
CUCTEM B OTONUTEMBHbIN NEPUOS UCXOAA N3 Nbe30METPUYECKNX FPpadrKoB.

4.15 Yucno HacocoB, ykasaHHbIX B nn. 4.9— 4.14, cnegyeT npuHMMaTtb He MeHee OBYX, OOWH U3 KOTOPbIX sIBNSAETCS
pe3epBHbIM.

B UTIM npu ncnons3oBaHun 6ecdyHaaMeHTHBIX LMPKYNSILMOHHBIX HACOCOB MocreaHue AomnycKaeTcst ycTaHaBnuBaTb 6e3
pe3epBa (BTOPOW HAacoC XpaHWUTCSA Ha cknage).

[Mpu ycTaHOBKEe KOPPEKTUMPYIOLNX CMECUTENbHbBIX HACOCOB Ha nepeMbluke JoMnycKaeTcs NpuHMMaTh ABa Hacoca, no 50 %
TpebyeMoi nogaun Kkaxabi, 6e3 pesepsa.

4.16 lMpu nogbope nNoakavnBaoLLMUX, CMECUTENBHBIX U LIMPKYMNALMOHHBIX HACOCOB pacyeTHas nogaya ux AormkHa ObiTb B
npegenax 0,7—1,1 nogayn npu mMakcumansHom KO ans gaHHoro tvna HacocoB. [pu Gonblunx akTU4ecKkMx pacxopax
BOAbl peKOMeHAyeTCHa yBenuuMBaTth rMapaBnnyeckoe ConpoTMBIEHME CUCTEMbI 3a CHET YCTaHOBKM ApPOCCEnbHbIX Anadparm
UNU NPUMEHATb HAaCcoC C perynupyemMbiM 31eKTpOnpUBOLAOM.

ONADPAIMbl U SNTIEBATOPDI

4.17 QuameTp OTBEPCTMI ApoccenbHbIX Anadparm d, MM, yCTaHaBNMBaeMbIX B COOTBETCTBMM ¢ TpeboBaHusimu nn. 3.26,
3.29 n 3.35, cnepyeTt onpeaenaTb no opmyne

roe G—pacueTHbIV pacxof Boabl B Tpybonposoae, T/4;

AH—Hanop, racumbli ApoccenbHON guadparMon, M.

MuHUManbHbIA AuameTp OTBEPCTUS ApOCCenbHOM AnadparMbl AOMPKEH NPUHUMATBLCA paBHbIM 3 MM/

Mpun HeobxooumocTu cnegyeT ycTaHaBnuBaTb MocnefoBaTenbHO ABe AuvadparMbl COOTBETCTBEHHO C GonblUMMU
OvameTpamu OTBEPCTUIA, NP 3TOM pacCTosiHUE Mexay AvadparMamu SOMKHO NpuHMMaTees He meHee 10 Dy TpybonpoBoaa
( Dy—ycnoBHbI guameTp Tpybonposoaa, Mm).

4.18 [InameTp ropnosuHbl anesatopa d, MM, criegyeT onpeaensaTe no dopmyrne

G,(1+u?
R ™
d =85

rae Ggo — pacyeTHbIN pacxo BoAbl Ha OTOMNMEHNE U3 TEMMOBOW CeTu, T/4, onpeaensemMsii no dopmyne (2);

U — K03(hPULIMEHT CMeLLEeHMs, onpeaensiembln no dopmyne (3);

Ho — noTepm Hanopa B cucteme OTOMNMEHNs MOCMe 3neBaTopa Npy pacy4eTHOM pacxofe BOAbl, M.

Mpu BbIOOPE aneBaTopa cneayeT NpUHMMaTb CTaHAAPTHBIN 3neBaTop ¢ 6GrkanlMmM MEHbLUUM AMaMETPOM roOprioBUHBbI.

4.19 MuHumanbHO HeobxoauMbln Hanop H, M, nepen aneeBaTopoM Ans NPeoAorieHus rMapaBINYeCKOro COnpoTUBIEHUSA
anesaTopa M NPUCOEAMHEHHOW K HEMY CUCTEMbI OoTonneHus (6e3 yveTa rugpaBnuyeckoro ConpoTUBIEHUS TpyOGonpoBoaOoB,



o06opyaoBaHus, NpMGOPOB M apMaTypbl OO MecTa NpUCOeanHEHNUs aresaTopa) AoMycKaeTca onpeaensTe no npubnmkeHHon

dopmyne
H=14H,(1+u)?, (8)

4.20 InameTp conna anesatopa d¢, MM, criegyeT onpeaensitb no opmyne

G,
= 90.64—>2 9)
d=9%R

roe Hi — Hanop nepepn anesaTtopoM, onpeaensieMblii No Nbe30MeTpUYECKoMy rpaduky, m.

InameTp conna cneagyet onpeAensTb C TOYHOCTLIO A0 AECATbIX AONEN MUNNIUMETPA C OKPYITIEHNEM B MEHbLLYIO CTOPOHY
1 NpvHMMaTb He MeHee 3 MM. Ecnu Hanop H4, npeBbiwaeT Hanop H, onpeaeneHHbii no dopmyrne (8), B ABa pasa n bonee, a
TakkKe B Cnyyae Korga AMaMmeTp comnna, onpefeneHHbii no dopmyne (9), nonyvaetca meHee 3 MM, U3bbITOK Hanopa criegyeT
racuTb Perynupyowmnm KnanaHoMm wnu ApoccernbHon avadparMon, ycTaHaBnvBaeMbiMU nepen anesaTopom. [uametp
oTBepCTUSA AnadparMbl 4OMKEH onpeaensaTbes no dopmyrne (6).

4.21 lMepep aneBaTopoM Ha nogatoliem TpybonpoBoge pekomMmeHayeTcst npedycmaTpuBaTth NpPsiMylo BCTaBKy AnunHoun 0,25
M Ha cprnaHuax.

[nameTp BCTaBkM cniegyeT NpyHMMaTh paBHbIM AnameTpy Tpybonposoaa.

BAKU U TPA3EBUKA

4.22 bBaku-akkyMynsiTopbl AN CUCTEM TOpsYero BOAOCHAOXeHuMs y noTpebutenen crnegyet NpoeKkTMpoBaTb B
cooTtBeTcTBUM co CHMIM 2.04.01-85.

Baku-akkymynatopsl, yctaHaBnmeaemble B LITIT unbix panioHOB, A0MKHbI pacCYMTbIBATLCA HA BbIpaBHUBAHME CYTOYHOIO
rpacdmka pacxoda BOAbl 3a CyTKM Haubonbliero BoponoTpebneHusa. pu 3ToM BMeCTMMOCTb 6HakoB-akkyMyrsTOpoB
peKkoMeHOyeTCs NPUHUMATb MCXOASA M3 YCINOBWUIA pacyeTa NpovM3BOOUTENBHOCTM BOAOMNOAOrpeBaTeNen no cpegHemy noToky
TennoTbl Ha ropsiyee BoAOCHabXeHe.

BmecTuMocTe 6akoB-akkyMymnsTOpOB, yCTaHaBNMBAEMbIX Ha MPOMBILLMEHHBIX U CENbCKOXO3ANCTBEHHbLIX NPEeAnpUaTUsX,
[OJKHA NPUHMMAaTbCs B cOOTBETCTBMM € TpeboaHnsmu CHuIM 2.04.01-85.

Baku-akkymynatopsl, paboTatowme nog gaenexHvem Boiwe 0,07 MIMa, fomkHbl COOTBETCTBOBAaTL TpeboBaHusAM «[1paBun
ycTpoicTBa 1 6e3onacHol akcnnyaTtaumm cocyaos, paboTatLwmux nog AaBsneHnem» rocroptexHaasopa.

4.23 B 3akpbiTbix cuctemax cbopa, OXNnaxaeHus 1M Bo3BpaTa KoHAeHcaTa OOMKHbI MPUHMMAaTbCA Gaku, KOHCTPYKUMA
KOTOpbIX paccumtaHa Ha paboyee gasnenue oT 0,015 go 0,3 MlMa, a B OTKpPbITbIX CUCTEMAX — Ha aTMocdepHoe AaBneHue
(nog HanwB).

4.24 Pabo4ylo BMECTMMOCTb M YMCIo COOpHbIX BakoB KOHAEHcaTa crnegyeT NpUMHUMaTh B COOTBETCTBUM C TpeboBaHMAMUN
pa3g. 3 CHulM 2.04.07-86".

4.25 KoHpgeHcaTHble 6aku A0MmKHbI ObiTb LMIMHOPUYEeCcKon opmbl.

MpumeHeHne npsAMoyronbHbIX GakoB AONyCKkaeTCa TOMbKO ANs OTCTOS KOHOEeHcaTta npu YCroBUMM HEBO3MOXHOCTU
nosiBneHus B 6ake M30bITOYHOro AaBMNEHUS.

4.26 [1Huwa koHaeHcaTHbIX 6aKkoB, kak NpaBumo, AOMKHbI NPUHUMATLCA cdepuyeckon dopmbl. [lonyckaeTcs npuMeHeHne
OHULL, SMMNTUYECKOM U KOHUYeCKoW hopM, NMpy 3TOM HEOTOOpPTOBaHHbIE KOHMYECKME AHMLA AOMKHbI MMETb OOLMIA LEH-
TpanbHbIA yron He 6onee 45 °.

4.27 B koHAeHcaTHbIX B6akax JOMKeH npeaycmMaTpmuBaTbhCs NIOK AnaMeTpoM B cBeTy He MeHee 0,6 M.

4.28 KoHpgeHcaTHble 6akyn AomkHbl ObiTb 000pYAOBaHbI MOCTOSAHHLIMU NIECTHULIAMM CHapYXK, a nNpu BbicoTe baka Gonee
1,5 m— TaKke n BHyTpu baka.

4.29 KoHpeHcaTHble 6akn JomkHbl 6bITb 000PYAOBaHbI: yka3aTensiMu ypOBHS, NpeaoXpaHUTENbHbIMU YCTPONCTBAMN OT
NOBbILLIEHHOTO AABMEHMS U, NPU HEOBXOAMMOCTH, WTYLEPaMU C KpaHaMu U XONoA4UINbHUKaMK Ans otbopa npob.

B kayecTBe npefoxpaHUTENbHBLIX YCTPOMCTB B 6akax AOIKHbI, Kak NpaBuIio, NPUMEHSATLCS NpeoXpaHUTENbHbIE KanaHbl;
rMapo3aTBOpbl peKOMeHAyeTCcs NpUMeHsATb Npy pabovem aasnexHuu B 6ake He Bonee 15 kla.

[ns 6akos, paboTatolwmx nog Hanve, NpeJoXpaHUTENbHbIE YCTPOMUCTBA HE NpeaycMaTpuBaloTCst; 3T Baku A0MmKHbI ObITb
obopyaoBaHbl WTYLepoM Ans coobueHns ¢ atmocdeport 6e3 ycTaHOBKM HA HEM 3anopHOW apMaTyphbl, YCNOBHbIE MPOXOAbI
3TUX WTYLEPOB creayeT NpMHUMaTh no tabn. 1.

4.30 MNoaBop kKoHaeHcaTa B 6aky JomMKeH NpeaycmMaTpuBaThCs HUXKE HUXKHENO YPOBHS KOHAEHcaTa.

4.31 Pa3HOCTb OTMETOK Mexay HWKHUM YPOBHEM KOHAeHcaTa B 6ake M OCblo HAcCOCOB AN NMepekayvku KoHAeHcaTa u3
baka gomkHa OblTb AoCTaToOvHON, YTOOLI 06ecnevmBanock HEBCKMNaHNe KOHAeHcaTa BO BcacbkiBaloLweM natpybke Hacoca, HO
He meHee 0,5 m.

4.32 HapyxHasi 1 BHYTPEHHSIS1 MOBEPXHOCTU KOHAEHCATHbIX 6aKoB OOMKHbI UMETb aHTUKOPPO3MOHHOE MOKPLITUE

4.33 lNpu ycTaHoBKe pacwmpuTenbHbIX 6akoB nx o6bem Ve, M, cnepyeT onpefensTs nNo opmyrne

V, = 0.5vxGk (10)

roe v — YAenbHblil 06beM napa B 3aBUCUMOCTM OT AaBfieHusl B 6ake, MY/KT; X — MacCoBOe NapocogepkaHne KoHaeHcaTa
B JONSX eOuHMUbI, onpeaensieMoe no dopmyne

o ik, "
I,



BMeCTMMOCTb KOHAEHCaTHbIX BaKkos, m° 1 2;3 5 10 15;20 25 40;50 60 75 100:125 150; 200

YcnoBsHbIN gnameTp WwTyuepa, Mm 50 70 80 100 125 150 200 250 300 350 400

i1, io—yQenbHoe TennocoAepXaHue KoHAeHcaTa COOTBETCTBEHHO NPV AABMEeHWM Napa nepen KOHAEeHCaTOOTBOAYMKOM U B
paclwvputensHom 6ake (3HTanbNMsa BOAbI Ha IMHUKN HacbIWeHus), KIDK/KT;

ro — yAenbHas CKpbiTasd TeMnoTa napoobpasoBaHns Npu AaBneHnn 8 paclumpuTtensHoM Gake, KIK/Kr;

G— pacyeTHbIN pacxod KoHOeHcaTa, T/,

k — koadbpmumneHT, yunThiBaoLWMiA HanMyMe NpoNneTHOro napa, KOTopbI JoMyckaeTcs NpuHUMaTh paBHbeiM 1,02—1,05.

4.34 PacwuputenbHble 6akn OomkHbl ObiTb UMNMHAPUYECKON hOpMbI; Anst 6akoB C BHYTPEHHUM AMaMETPOM Kopryca A0
500 MM OOMXHbI NMPUHMMATBLCS NIIOCKME NPUBAapHbIE UNWN ANAMNTUYECKNE OHMLIA, a Npu auameTpe 6onee 500 MM — annwun-
THUYeckue.

4.35 PacwupuTenbHble 6akv JOMmKHbI ObITb 060pYA0BaHbI NPeaoXpaHUTENBHBIMU KianaHaMu.

4.36 NpaA3eBUKM B TENMOBLIX NYHKTaX crieqyeT npeaycmaTpuBarh;

Ha nogatolem TpybonpoBoae Npu BBOAE B TENOBOW NYHKT HEMOCPEACTBEHHO NMOCIE NEPBOK 3anopHon apMaTyphl;

Ha obpaTHom TpybonpoBoae nepen perynvpylowmMmMu yCTpoWcTBaMu, Hacocamu, npubopamu yyeta pacxoga BOAbl U
TEennoBbIX MOTOKOB — He Gornee oHoro.

4.37 [llepen mexaHuWyeckMMM BOAOCYHETYMKAMM W MMacTMHYaTbIMM BoAonogorpesaTtensMu no xod4y BoAbl creayeT
ycTaHaBnuBaTb ceTyaTble peppoMarHuTHble PUnbTPbI.

TPYBOIMNPOBOAbl K APMATYPA

4.38 Tpybonposoapbl B Npeaernax TensoBbiX NMyHKTOB AOMMKHbI NpegycMaTpuBaTbCs U3 CTanbHbIX TPYO B COOTBETCTBUM C
TpeGosaHuamu CHuMM 2.04.07-86" n CHulM 2.04.01-85.

TpybonpoBoapl, Ha KOTOpble pacnpocTpaHseTca pfencteuve «[paBun ycTpoictBa M 6Ge3onacHow akcnnyatauum
TpybonpoBoAoB Napa v ropsden Boabl» [ocropTexHaasopa, OOMKHbI YA0BNETBOPSAThL Takke TpeboBaHnam aTux [MNpasun.

TpyObl, pekomeHayeMble ANA NPUMEHEHUs], NpuBeaeHsb! B npun. 11.

Kpome TOro, gns ceten ropsyero BoAOCHabOXeHWst B 3akpbiTbiX CUCTEMax TennocHabXeHust crnegyeT NPUMEHATb
ouuHkoBaHHble Tpyobl no FTOCT 3262, TY 14-3-482, TY 14-3-1428 n apyrue C TONLMHOM LIMHKOBOIO MOKPbITUS He meHee 30
MKM MIK 3ManvMpoBaHHble, a TaKkke HemeTannmyeckme Tpybbl, yaoBneTBOpSAOLIME CaHUTapHbIM TpeboBaHUAM.

[nsa ceTew ropayero BOAOCHAOXEHWS OTKPbITbIX CUCTEM TEMNMOCHabXeHUss [0MnycKaeTcsl NMPUMEHSATb HEOLMHKOBaHHbIE
TpyObl.

4.39 PacnonoxeHune un KpenneHve TpybonpoBoOoB BHYTPW TEMSIOBOrO MyHKTa He AOIMKHbI NPensTcTBOBaTb CBOOOAHOMY
nepeMeLLeHu1Io 3KCnnyaTauMoHHOro nepcoHarna u NoAbEMHO-TPaHCNOPTHLIX YCTPOWCTB.

4.40 [Ona TpybonpoBOOOB YCMOBHbIM .AMameTpoM 25 MM 1 Gonee B TEMMOBbIX MyHKTax PEKOMEHAYeTCs NPUMEHsITb
nsgenus u getanu TpybonpoBoaoB, onopkl U NoaBecky TPybonpoBoaoB, a Takke 6akv paclunmpuTenbHble U KOHOEHCATHbIE MO
paboynm yepTexam, pazpaboTaHHbIM JHEPrOMOHTAXNPOEKTOM ANs TENMOBLIX CETEN C NapaMmeTpamMu TENSIOHOCUTENS:

Py <2,5 Mla, t < 200 °C—ansa BoAbl;

Py < 4,0 MMa, t< 425 °C — gns napa.

[MepeyeHb BbINYCKOB TUMOBOW AOKYMEHTALMN HA KOHCTPYKLUMU, U3OENUSA U Y3Nbl 34aHUA U coopyxeHun cepum 45.903-13
«M3penus n getanu TpybonpoBoaoB TEMMOBLIX ceTel. Paboune yepTexu» npusedeH B npun. 12.

4.41 [na koMneHcauun TENMOBbIX YANMHEHUA TPyOONPOBOAOB B TEMMOBbLIX NMYHKTaX PEKOMEHOYETCS UCMONbL30BaTh Yribl
NoBOPOTOB TPYOONPOBOAOB (CamMOKOMMeHcaums). YCTaHOBKY Ha Tpybonposoaax -06pasHbiX, NMH30BbIX, CUITbAOHHBIX, Carb-
HMKOBbLIX KOMMEHCaTopoB criegyeT npeaycMaTpvBaTb NpU HEBO3MOXHOCTWM KOMMEHCAUUW TennoBbIX YANWHEHWA 3a cyeT
camMmoKoMMeHcaumu.

4.42 3anopHas apmaTypa npegycMaTpuBaeTCs: Ha BCex noparolmx u obpaTHbIx TpybonpoBogax Tennosbix CeTen Ha
BBO/E W BbIBOAE WX M3 TENMOBbIX MYHKTOB:

Ha BCacbIBalOLLEM 1 HarHeTaTenbHOM naTpybkax KaXaoro Hacoca;

Ha NOABOASALLMX U OTBOAALMX TPyBOnpoBoAax Kaxxgoro Bogonogorpesarens.

B ocrtanbHbIX crnyyasx HeobGXO04MMOCTb YCTAHOBKM 3aropHOM apmaTtypbl onpegensietcs npoektom. [pu atom umcno
3anopHoON apmaTtypbl Ha TpybonpoBodax OOMKHO ObiTb MUHMMANbHO HeobxoaMMbiM, OOecneyvMBalLLUM HAOEXHY0 U
Oe3aBapuiiHyto paboTy. YcTaHoBKa Ay6nupytoLLen 3anopHor apmaTypbl JONyCKaeTcs NpyM 060CHOBaHNN.

4.43 Ha BBoge Tennosbix ceten B LITI gomkHa npuMeHATLCS cTanbHas 3anopHas apmaTtypa, a Ha BbiBoge wn3 LTI
JornyckaeTcsa npegycmaTpmeaTtb apMaTypy M3 KOBKOIO UMW BbICOKOMPOYHOro YyryHa.

3anopHyto apmatypy Ha BBoge B VTl ¢ cymmapHOI TENMOBOW Harpy3kol Ha oTonneHne n seHtunsaumio 0,2 MBT 1 6onee
peKkoMeHOyeTCs MPUMEHSATb CTarnbHYH.

B npepenax TennoBbIX NyHKTOB AOMYyCKaeTCs npegycMaTpmMBaTe apMaTtypy M3 KOBKOFO, BbICOKO-MPOYHOMO M CEPOro YyryHa
B COOTBETCTBMU C «[1paBunammu ycTponctea n 6e3onacHom akcnnyaraumMm TpybonpoBOAOB napa v ropsayen Boabl» ocropTex-
Hapgsopa (npwvn. 13).

Ha cnyckHbIX, NpoayBOYHbIX M OPEHAXHbIX YCTPOUCTBAX NPMMEHATL apMaTypy M3 CEpPOro YyryHa He JomnycKaeTcs.

Mpu ycTaHOBKe 4YyryHHOM apMaTypbl B TEnroBblX MyHKTax OOMKHa NpedyCMaTpuMBaTbCH 3awmuta ee OT HanpsbkeHun
nsrmba. B TennoBbix NyHKTax JOMyCKaeTCsa Takke NpUMEHEHe apmaTtypbl M3 NaTyHW 1 GPOH3bI.

4.44 TpuHYMaTh 3anopHy0 apmaTtypy B Ka4eCTBe perynupyloLlen He onyCckaeTcs.

4.45 He ponyckaeTcsa pa3MelleHe apMaTypbl, ApeHaXHbIX YCTPOUCTB, hnaHueBbIX U pe3b00BbIX COeAMHEHUIA B MECTax
npoknagkv TpybonpoBoaoB HazZ ABEPHBIMU M OKOHHLIMY NMPOEMaMK, a Takke Hag BOPOTaMMu.




4.46 B nopsemHbIx oThenbHo croawmx LTI gomkHa npegycmaTpuBaTbCs Ha BBOAe TpybonpoBOAOB TEMMOBOW CeTw
3anopHas apmarypa C 3f1eKTponpuBogoM He3aBMCMMO OT AnameTpa Tpybonposoaa.

4.47 TlpepoxpaHuTenbHble YCTPOWCTBA AOMMKHbI OblTb paccuuTaHbl M OTperynupoBaHbl Tak 4ToObl OaBneHve B
3alUMLLEHHOM 3fIEMEHTE He MpeBblwano pacyetHoe 6onee yeM Ha 10%, a npu pacyeTHoM gaeBneHun go 0,5 MMa — He
bonee yem Ha 0,05 Mna. PacyeT nponyckHOM cnocoBHOCTW NpenoXpaHWUTENbHbIX YCTPOWCTB [AOMKEH NPOM3BOAUTLCS
cornacHo NOCT 24570.

4.48 OT6op TennoHocuTensa oT natpybka, Ha KOTOPOM YCTaHOBMEHO NMPEeAOXPaHUTENbHOE YCTPOWCTBO, HE AOMNycKaeTcst
YcTaHoBKa 3arnopHOW apmaTtypbl HEMOCPEACTBEHHO Y NpeAoXpaHUTENbHBIX YCTPONCTB He JOMYyCKaeTCs.

MpepoxpaHuTenbHble KranaHbl [OIPKHbI UMETb OTBOAAWME TpybonpoBoAbl, MNpefoXpaHsiiolme 0OCMnyXMBatOLWMNA
nepcoHan OT OXOroB npu cpabaTtbiBaHuM kranaHoB. JTu TpybonpoBoAbl OOIMKHbI ObiTh 3alLUMLIEHbl OT 3aMep3aHns U
obopyoBaHbl OpeHaXamu Ansi CnvBa CKannuBalLWErocs B HUX KOHAEeHcaTa. YCTaHOBKa 3aropHbIX OPraHoB Ha HUX He
gonyckaeTcs.

4.49 [1Ina NpOMBbIBKM M OMOPOXHEHWUs cucTem noTpebneHust TennoTel Ha MX obpaTHbIX TpybonpoBogax OO 3anopHOW
apmartypsbl (Mo xody TEnnoHOCUTENS) NpegycMaTpyMBaeTCsl YCTaHOBKa LUTYLlepa C 3anopHon apMatypol. duameTtp wTyuepa
cnepyet onpenensiTe pac4eTom B 3aBUCMMOCTU OT BMECTUMOCTU U HEOBXOAMMOro BPEMEHMW OMOPOXKHEHUSI CUCTEM.

4.50 Ha TpybonpoBogax cnegyeT npefycmaTtpuBaTth YCTPOWCTBO LUTYLIEPOB C 3arMOpHOWN apmaTtypo

B BbICLLMX TOYKaxX BCeX TpyOONpoBOAOB — YCIOBHLIM AMaMeTpoM He MeHee 15 MM ansi Bbinycka Bo3gyxa (BO34YLUHUKM),

B HM3LLUMX TOYKax TPybONpoBOAOB BOAbI M KOHAEHCATA, a TakKe Ha KOMMeKTopax — YCINOBHLIM AMAMETPOM HE MeHee 25
MM ONs cnycka BoAbl (CNYCKHUKMN).

4.51 B TennoBbIX NMyHKTax He [OMyckaeTcs npedycMaTpuBaTh MYCKOBbIE MEPEMbIYKM MexXAy MNofalowum u obpaTHbIM
TpybonposBogamMmn TENNOBbLIX CETEN.

4.52 lNpepycmaTtprBaTe 06BOAHbLIE TPYOONPOBOALI AN HACOCOB (KpOMe NOAKauMBalOLLMX), SMEeBATOPOB, PErynmpyoLmx
KnanaHoB, rpsi3eBMKOB 1 NPMOOPOB AN yyeTa TENNoBbIX NOTOKOB U pacxoda BoAbl He AonyckaeTcs.

4.53 Ha naponpoBoge [OMKHbI NPefycMaTpyBaTbCs MyCKOBble (MPsSIMblE) U MOCTOSIHHbIE (Yepe3 KOHAEHCATOOTBOAYMK)
OpeHaxu B COOTBETCTBMU C TpeboBaHusamm pasg. 9 CHull 2. 04. 07-86™.

MyckoBble gpeHaxu AOMKHbI yCTaHaBNMBATLCS:

nepep 3anopHoV apMaTypoy Ha BBOAE MaponpoBOAa B TEMNMOBON MYHKT;

Ha pacnpegennTenbHOM KOMNMEeKTope;

rocne 3anopHov apmaTtypbl Ha OTBETBMEHNSX NapoNpOBOAOB NPU YKNOHE OTBETBIEHWS B CTOPOHY 3anopHon apmaTypsbl (B
HXHUX TOYKax naponposoaa).

MocTosiHHbIE ApeHaxn AOIMKHBI yCTaHaBNNBATLCHA B HMKHMX TOYKaX NaponpoBoAa.

4.54 Tpw npoekTnpoBaHMM cuctem cbopa koHaeHcaTa HeOBX0AMMO YyUYNTbIBaTb BO3MOXHOCTb NonagaHnsi B 9T CUCTEMbI
nponeTHoro napa B konnyectse 2—5 % obbema BO3BpaLLaemMoro KoHgeHcaTa.

4.55 YcrponctBa Ana OTBOAA KOHAEHCATa W3 MNapoOBOASHbLIX Bogonoporpeeatenen (KOHOEHCATOOTBOAYMKM  MIK
perynatopbl nepenvea —no n. 4.6) 1 NaponpoBoAoB (KOHAEHCATOOTBOAUYMKM — MO N. 4.53) AOMKHbI pa3meLlaTbCs Huxe
Tovek oTbopa KoHAeHcaTa U COeAMHSITBCA C HUMU BEPTUKaNbHBIMU UM FOPU30OHTanbHbIMKM TpybonpoBOAaMN C YKITOHOM He
meHee 0,1 B CTOpOHy ycTpoKcTBa ansd otbopa koHAaeHcarTa.

4.56 Perynatopbl nepenuBa M KOHAEHCATOOTBOAYMKM OOMMKHbI MMeTb 0OBoAHble TpybonpoBoabl, obecneunsaroymne
BO3MOXHOCTb cbpoca koHAeHcaTa NMOMUMO 3TUX YCTPOMCTB.

B cnydyasax korga vmeeTtcst NpoTMBOAaBneHne B TpybonpoBogax Ans cbopa koHAaeHcaTa, AOIbKHa npegycMaTpuBaThbes
ycTaHoBKa obpaTHOro krnanaHa Ha KoHAeHcaTonpoBoge nocrie obsogHoro Tpybonposoza. ObpaTHbIV knanaH JoMmKeH ObITb
yCTaHOBMNEH Ha o6BogHOM TpybonpoBoae, eCnn B KOHCTPYKLUMM KOHOEHCATOOTBOAYMKA NPpeayCMOTPeH 06paTHbIN KnanaH.

4.57 TMpwu BbIGOpE KOHAEHCATOOTBOAYMKOB CrelyeT NpUHMMAaTh:

pacxon KoHOeHcaTa nocrne napoBOASAHbIX BOAOMNOAOrpeBaTeENen — paBHbIM MakcumanbHOMY pacxogy napa c
koadppurumneHTom 1,2, a Anst ApeHaka NaponpoBOAOB — PaBHbIM MaKCUMaribHOMY KOMNMYECTBY KOHAEHCUPYIOLLErocs napa Ha
OpPEeHNpyemMoM yyacTke naponpoBoaa ¢ koadpduLmeHToMm 2;

naeneHve B TpybonpoBoge nepen KoHaeHcatooTBoguukom P, MINa, — paBHbim 0,95 paBneHuss napa nepeg
BOJOMOJOrpeBaTENeM Uy paBHbIM AaBIIEHUIO Napa B TOYKE ApeHaxa NaponpoBoOAa;

haBsneHune B TpybonpoBoae nocrne KoHageHcaTooTeoa4vuka P2, Mna, —onpeaensetcsa no dopmyne

P,=aP, (12)

roe a — KO3(MUUMEHT, YyYMTbIBAKOWIMI NOTEPH [OaBMEHUS B KOHOEHCATOOTBOAYMKE M MPWU OTCYTCTBUM [JAaHHbIX
npuHMMaemsbin paeHbiM 0,6. Mpu cBOGOAHOM cCrMBe KOHAEHCaTa AaBfieHue Ha Bbixofe u3 Tpybonposoaa Pa, npuHumaeTcs
paBHbiM 0,01 MIMa, a npu cnuee B OTKpbITLIN 6ak — paBHbIiM 0,02 Mna.

4.58 OGpaTHble KnanaHbl, KPOME CrydaeB, ykasaHHblx B nn. 3.5 u 4.56, npegycmaTpmBaloTCs:

a) Ha UUpPKynsuMOHHOM TpybonpoBoae cUCTEMbl ropsyero BoAOCHabXeHusa nepen npucoeguHeHMem ero Kk obpaTHoMmy
TpybonpoBoay TENMoBbIX CeTEN B OTKPbITbIX CUCTEMAX TennocHabXeHns Unu K BoAoNogorpeBaTensm B 3akpbITbIX CUCTEMAX
TennocHabXxeHus;

0) Ha TpybGonpoBoade xonogHow BoAbl Nepes BogonogorpeBaTensiMm cCUCTEMbl ropsivero BogocHabxxeHus 3a Bogomepamm
no xo4y BoApl;

B) Ha OTBeTBNeHun oT obpaTHoro Tpybonposoaa TEMNMoBOW CeTU nepen perynsaTtopoM CMELUeHUs! B OTKPbITOW cucteme
TennocHabxeHus;

r) Ha TpybonpoBoae nepemMbivkn Mexay nogawwmm n obpaTHbiM TpyGonpoBoAaMu CUCTEM OTOMMEHMS NN BEHTUNALUK
Npu YCTaHOBKE CMECUTENbHbIX UM KOPPEKTUPYIOLLIMX HACOCOB Ha NoAatoLeM unm obpatHoM TpybGonpoBoae 3TUX CUCTEM;

[) Ha HarHeTaTenbHOM NaTpybke kaXaoro Hacoca 4o 3a4BWPKKM NPpU yCTaHOBKe Goriee 04HOro Hacoca;

e) Ha 06BogHOM TpybonpoBoae y NoAkavuMBaroLLMX HACOCOB;

) Ha NOANMTOYHOM TPYBONPOBOAE CUCTEMBI OTOMSIEHUS MPU OTCYTCTBMU HA HEM Hacoca.

He cnenyeT npegycmatpuBaTb obpaTHbIe KnanaHbl, Ayonupytolimne obpaTHble KnanaHbl, ycTaHaBnMBaeMble 3a Hacocamu.

4.59 OuameTp Tpyb rugposateopa, MM, crieqyeT onpeaensite Npu ycrnosun cBobogHOro cnuea koHaeHcaTta no opmyne



d=25VG (13)
raoe G— pacyeTHbI pacxof KoHaeHcaTa, T/4.
BbicoTa 3awmTHOro crtonba koHAeHcaTa B rMApo3aTBOPE [AOMKHA MPUHMMATLCS B 3aBMCMMOCTWM OT [aBfeHus B
KoHAeHcaTHOM Gake, BogonoaorpesaTene unv pacwumpuTtensHom 6ake no tabn. 2.

Tabnuua 2
Haenenne, MMa BbicoTa ctonba koHaeHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 5,5

4.60 lnowagp nonepeyvyHOro ceyeHus Kopnyca pacrnpefenuTenbHOro KOMmektopa MpUHUMAaeTCsl He MeHee CYMMbl
nnowagen nonepeyvHbIX CeYeHn, 0TBOAALLMNX TPYOONpoBOAOB, a COOPHOro KONeKTopa — NioLaaen cevyeHnii NoaBoasLMX
TpybonpoBoaos.

4.61 [na konnektopoB guametpoM Gonee 500 MM npuMMEHEHMEe MMOCKMX HaKMafHbIX MPUBAPHbIX 3arfnylwek He
[0nycKaeTcs, AOIMKHbI MPUMEHATBLCS 3arfyLUKn MIOCKUe NpUBapHbIe ¢ pedbpamn unv snnmnnTuyeckue.

4.62 HwxHAs Bpeska OTBOASLIMX 1 NOABOASALLMNX TPYOONpPOBOAOB B KOMMEKTOP HE PEKOMEHOYETCS.

Bpeskn nogeoadwero TpybonpoBoga pacnpedenqTenbHOro KOmnmnektopa W oTBogswero TpybonposBoga cbHopHoro
KomnnekTopa criegyeT npegycMaTpuBaTb OKOMNO HEMOABUXKHOWM OMopbI.

4.63 Konnektop yctaHaBnueaeTcs ¢ YknoHoM 0,002 B CTOPOHY CMYCKHOTO LWTyLiepa.

4.64 TNpepoxpaHUTenbHbIE KranmaHbl Ha KONNeKTopax cregyeT npegycmatpuBaTtb B COOTBETCTBUM C TpeboBaHMAMU
«[paBun yctpoictBa n 6e3onacHon akcnnyaTaumMu cocynoB, paboTawlwmx noa AaeneHuem» [ocropTexHagsopa npu
YCNOBHOM npoxofe konnektopoB 6Gornee 150 mm un B cooTrBetcTBuM c «[lpaBunamu GesonacHow askcnnyatauum Tpy6o-
NpoBOJOB Napa 1 ropsyert Boapl» FocroptexHagsopa npu ycnosHom npoxoge 150 Mm 1 MeHee.

TENNOBAA mnsonAauua

4.65 Insa TpybonpoBogoB, apMaTypbl, 060pyAoBaHUs U bnaHUeBbIX COeMHEHWI AOMKHa NpeaycMaTprBaTbCs Tennosas
nsonsaums, obecnevmsaroLwas TemnepaTypy Ha NOBEPXHOCTU TENNOU3ONSALMOHHON KOHCTPYKLMW, pacnornoxeHHow 8 paboyen
unu obcrnyxMBaemoln 30He MOMeLleHusi, Anst TennoHocuTtenen c Temnepatypon Bbiwe 100 °C—He Gonee 45 °C, a ¢
Temnepatypon Huxke 100 °C—He 6onee 35 °C (npu Temnepartype Bo3gyxa nomelleHus 25 °C).

Mpu npoekTMpoBaHWM TENnoBon m3onsauuyn obopyaoBaHUsa 1 TpybonpoBOAOB TEMMOBLIX MYHKTOB LOMKHbI BbIMOMHATHCA
TpeboBaHusa CHul 2. 04. 14-88 «Tennosas nsonauusa obopyaosaHua 1 TpybonpoBogos», a Takke TpeboBaHus K Tennosow
N30MALUMK, coaepxalumecs B pyrux 4eNCTBYOWNX HOPMATUBHbBIX JOKYMEHTaXx.

4.66 Martepvansl 1 unsgenus ANA TENNOU3ONAUMOHHBLIX KOHCTPYKUMI TpybonpoBodos, apmatypbl M obopyaoBaHus
TEeNNOBbIX MYHKTOB, BCTPOEHHbIX B XUMble M OOLECTBEHHble 3[aHWsA, AOIMKHbI NMPUHUMATLCS Heroptoume. B kavectse
YHUULMPOBAHHBIX MOTYT MPUMEHATLCA TEMMON3ONALUMOHHBIE KOHCTPYKLMW MO «TUMOBLIM MPOEKTHBIM PELLEeHUsM No npu-
MEHEHWIO TENNMOM3O0NALMOHHBIX KOHCTPYKUMIA Ana Tpybonposoaos 1 060pyaoBaHMs TEMMOBbLIX 3NeKTpocTaHuun» (npun. 14).

[lo Hayana BbINOMHEHMSA NPOEKTHOW AOKYMEHTauuu No TEennoBOW WM30NAUMU ANsi KOHKPETHOro obbekta Mo OCHOBHOMY
BapuvaHTy TUMOBbIX TEMNMON30MALMOHHBIX KOHCTPYKLMI PEKOMEHAYeTCs cornacoBaTb MOCTaBKy NMPUMMEHSEMbIX MaTepuanos C
OopraHmMsauuen, BbIMOSTHAOLLEN TENON30NALNOHHbIE PaboThl.

4.67 TonwmHa OCHOBHOIO TEMMOU3OMALMOHHOIO Cnos And apmaTtypbl U dnaHueBbIX COeAMHEHU NPUHUMAETCH paBHOW
TOMLLUMHE OCHOBHOIO TEMNIOM30NSALMOHHOTO Cros TpybonpoBoAa, Ha KOTOPOM OHW YCTaHOBIEHbI.

MprmMeHATL acbecTOLEeMEHTHYIO LUTYKaTypKy B KavyecTBe MNOKPOBHOIO Cros TenfoWU3OMAUMOHHBIX KOHCTPYKUUA C
nocneayroLLert OKpackon MacsiHOM KpacKkoWn AoMycKaeTcs TOMNbKo Ans Hebonblumnx o6bemos paborT.

4.68 B 3aBncMMOCTM OT Ha3HadyeHus TpybonpoBoga v napameTpoB Cpefbl MOBEPXHOCTb TpybonpoBoda AOrmkHa ObiTb
OKpalleHa B COOTBETCTBYIOLLUIA LIBET M UMETb MapKMPOBOYHbIE HAANWCK B COOTBETCTBUM C TpeboaHusamu «[pasun ycTpo-
cTBa 1 6esonacHomn akcnnyaTauum TpybonpoBoAoB Napa u ropsyen Bodbl» focroptexHagsopa.

Okpacka, ycnoBHble 0003Ha4eHus, paamepbl OYKB 1M pacrnofioXeHne Hagnucew JormkHbl cooTBeTcTBoBaTh FOCT 14202.
MnactuHyaTble TeNnI006MEeHHNKN criedyeT OKpalumMBaTb TEMNOCTOMKON 3Marblo.

5 BOOONOAIrOTOBKA

5.1 [ns 3awuTtbl OT KOPPO3WU U HakuneobpasoBaHusi TPy6onpoBoAoB U 0BOpYyAOBaHUS LEHTPanmM3oBaHHbIX CUCTEM
ropsiyero BOAOCHAGXKEHUs, MPUCOeaMHSIEMbIX K TEMnoBbIM CETSIM MO  3aKpblTOW cuUCTeMe TenrocHabxeHus (4epes
BOZOMOAOrpeBaTenu), B TENMOBLIX NyHKTax npedycMaTpuBaeTcs Npu HeobxoaumocTu obpaboTka Bofbl.

3awuTy TpyGoOnNpoBOAOB ropsiyero BOAOCHAGXKEHUs OT BHYTPEHHEN KOppo3uu criegyeT OCYLECTBMSATb Takke MyTem
ncnonb3oBaHus Tpy6 C 3aLUTHBIMU MOKPBLITUSIMU, NPEUMYLLECTBEHHO 3ManMpPOBaHHbLIMK, KOTOpblE obecneynBaloT camyto
BbICOKYI0 3dhheKTUBHOCTb. OUMHKOBaHHbIE TPYObl [OIKHbI MPUMEHATbLCS 6oriee orpaHUYeHHO, B 3aBUCUMMOCTM OT
KOPPO3MOHHbIX MOKa3aTenei BOAOMPOBOAHOW HarpeToi BOAbl WM B COYETAHWM C NPOTUBOKOPPO3WOHHOW oGpaboTkoit 8
TENnoBbIX MyHKTax. BHYTpeHHIo pa3Boaky Tpyd cUCTEM ropsiHero BOAOCHaBXEHWST OT CTOSIKOB K NMOTPeGUTENsSIM peKOMeH-
[yeTcsl OCyLLEeCTBNSATb TEPMOCTONKUMU TPYGaMm U3 MONMMEPHbIX MaTepuaros.

5.2 O6paboTky BOAbI CredyeT npedycMaTpuBaTb B 3aBUCMMOCTM OT KavecTBa BOAbl, MoJaBaeMoW W3 ceTen
XO03ANCTBEHHO-NMTLEBOIO BOAOMPOBOAA, MaTepuana Tpyb6 n obopynoBaHUsi CUCTEM rOpsiyero BOAOCHAOXEHUSs, MPUHATLIX B
NpoekTe, a Takke pe3yrnbTaToB TEXHUKO-3KOHOMMYECKMX 06OCHOBaHUIA.



5.3 KauectBo BOAbI, NOCTynatwLen B CUCTEMY ropsvero BogocHabxeHus, JOmkHO yaosneTBopaTb TpebosaHuam TOCT
2674.

MpOoTUBOKOPPO3NOHHAA M MPOTUBOHAKMNHAsE obpaboTka BOAbI, MO4ABAaeMON NOTPebUTEnaM He [OIkHA yxyawaTtb ee
KayecTBo, ykasaHHoe B FOCT 2874.

5.4 PeareHTbl 1 mMaTepuansbl, NpUMeHsieMble Ons 00paboTkM BOAbI, MMEHLWME HENOCPEACTBEHHbIA KOHTAKT C BOAOW,
MOCTyNaloLLen B CUCTEMY ropsiyero BogocHabxeHus, 4OMmKHbI ObiTb pa3pelueHbl MuH3gpaBom Poccun ans ncnonb3oBaHusi B
NpaKTUKe XO3ANCTBEHHO-NMMTBEBOIO BOAOCHAOXKEHMS.

5.5 Cnocob o6paboTku BoAbl crieayeT BbiOMpaTh B COOTBETCTBUM C npun. 15.

Mpu wncxogHoW BOAE C MONOXMTENbHbIM MHOEKCOM HacbIWeHWs, KapOoHaTHOW XeCTKOCTblo He Goree 4 wmr-ake/n,
CYMMapHbIM CoAepXXaHneM xnopugos 1 cynbdartoB He 6onee 50 mr/n, cogepxaHmem xenesa He 6onee 0,3 mr/n o6paboTky
BOAbI B TEMMOBbIX MyHKTax npegycmartpusaTtb He TpebyeTcs.

5.6 O6paboTky Bogbl B cOOTBETCTBUM C TpeboBaHusamm npun. 15 cnegyer, kak npasuno, npegycmatpusats B LTI, B UTTI
JonyckaeTca NpMMEHEHWEe MarHUTHOW, CUNMKaATHOW W ynbTpa3sBykoBon obpaboTkm Boabl. O6paboTky Boabl cnepyeT npen-
ycmaTtpmBaTtb Ans 3aluTbl TpyOOK BogonoporpeBaTenei ropsidero BOAOCHAOXeHUs OT kapOoHaTHOro HakuneobpasoBaHuA
nyTemM NPUMEHEHNS MarHUTHOM UNn ynbTpasByKoBOW 06paboTKu.

5.7 ObGesxene3nBaHve BOAbl [AOIMKHO NPeoyCcMaTpuBaTbCs B OCBETNMTENbHbLIX (bunbTpax (cregyeT MCcnonb3oBaTb
CTaHAapTHbIE KATUOHUTHbIE PUNBbTPLI, 3arpykaemble Cynbdoyrrnem).

Bopga, noctynatowas B obesxenesvsatolime punbTpbl, JOMKHA cogepxatb He MmeHee 0,6 mr O, Ha 1 Mr AByxBaneHTHOro
Xenesa, cogepxallerocs B Boge.

Mpu oTcyTCTBUM B BOge HeobGXoaAMMOro KONMMYecTBa Kucropoga crnepyeT NpoBOAUTHL aspauuio BoAbl Nodaden cxkaToro
BO3ayxa unu gobaBneHnem atmocdepHOro Bo3ayxa C NOMOLLbIO 3)KeKTopa B TpybonpoBoa nepen hunbTpoM A0 CoaepKaHUs
kMcnopoga He 6onee 0,9 mr 02 Ha 1 Mr oBYXBarneHTHOrO xenesa.

XapakTepuctuku hmnnbTPYHOLLEro Cros U TEXHOMOINMYecKkue nokasaTeny OCBETNMTENbHbLIX (UNbTPOB NPUBEAEHbI B MpUI.
16.

5.8 MarHuTHyto 06paboTky BoAbl HAAMEXWT OCYLLECTBNATb B SMEKTPOMArHWTHbIX annapatax unu a annapatax c
NOCTOSIHHBIMU MarHUTamu.

5.9 Mpwu BbIGOpe 06e3xenesuBaoLLnx GUNLTPOB U MarHUTHbIX annapaToB cneayeT NpuHMMaTh:

NPON3BOANTENBHOCTb — MO MaKCUMarbHOMY YacOBOMY pacxofy BoAbl Ha ropsiyee BogocHabxeHue, T/4;

Konu4ecTBo — no Tpebyemon Npon3BoanTENLHOCTY 6e3 pe3epBa;

5.10 HanpspkeHHOCTb MarHUTHOrO nons B paboyem 3a3ope MarHMTHOro annaparta He AosfkHa npeBbiwartb 159 - 10° A/m.

B cnyyae npuMeHeHMs1 3MeKTPOMarHUTHbIX annapaToB HeobXoAMMO npedycMaTpuMBaTb KOHTPOMb HAaMpsKEHHOCTU
MarHUTHOrO Mors Mo cure Toka.

5.11 [na neaspaunn Boabl AOMKHbI NPUHUMATLCS TepMudeckue aeaspatopbl no FOCT 16860, kak npaBuno, CTpyHble
BepTUKanbHbIE.

[Ona BakyymHOW Aeaspauum OONyCKaeTCa MCNOoNb3oBaTb AealspaTopbl CO CTPYWMHbIMU TapenbyaTbiMU KOMOHKaMu npu
NCXOAHOW BoAE C KapboHATHOWM XXEeCTKOCTbIO OT 2 A0 4 Mr-3KB/N UMK C KONOHKaMM C HacagouHbIMU KEpaMUYECKMMU KOMbLiamMu
npu Bode C kapbOHATHOWM XECTKOCTbI [0 2 Mr-3KB/f, nNpu BoAe C KapbOHATHOW KECTKOCTb OT 4 00 7 Mr-3KB/N LOSKHbI
MCNonb30BaTLCS AeadpaTopbl CO CTPYWHbIMY TapenbyaTbiMU KONTOHKaMK B COMETaHMU C MarHUTHo obpaboTkoi Boabl.

B aTtMocdepHbIx AeaapaTopax npy UCXOOHOW BoAe C KapbGOHATHOW XEeCTKOCTbIO 40 2 Mr-3KB/M [OMYCKaeTCst NPUMEHSATb
CTpYMHble TapenbvaTble KONOHKU.

5.12 lNpousBoanTensHOCTL AeaspaTtopa, T/4, NPMHUMAaETCs No cpegHeMy pacxody BoAbl HAa ropsyee BOOOCHabXeHMe.
Yucno pgeaspatopoB AOMKHO ObITb MUHMManbHbIM, 6€3 pesepsa.

5.13 Pa3meLleHre geaspaumoHHbIX KONTOHOK BHE NMOMELLEHNS HA OTKPbITOM BO34yXe HE PEKOMEHOYeTCs.

5.14 lpu pgeaspauun BoAdbl B KayeCTBe AeadpaunoHHbIXx OakoB crnegyeT npedycmatpuBaTb 6e3HanopHble (OTKPbIThIE)
H6aku-akkymynatopbl. Ecrniv nocnegHue tpebyoTca B cucteme ropayero BOAOCHabXeHWs, yCTaHOBKa ieadpaTopHbIX 6akoB He
pekoMmeHayeTcs.

5.15 B TennoBbIX NyHKTax C [ea’3paTOpHOM YCTaHOBKOW criedyeT npedycMaTtpyBaTb BO3MOXHOCTb MOA4AYu BOAbI B
CcuCTeMy ropsiiero BogocHabxeHnst noMMmo Aeasparopa.

5.16 BbicOoTy yCcTaHOBKM Oea3paTOpPHOW KOMOHKM C OTKPbITbIM GakoM-akkyMyrnsTopoM criefyeT NpuHMMaTb W3 YCIoBUS,
obecne4ymBaloLLero NocTynreHve AeaspupoBaHHON BOAbl CAMOTEKOM Ha KOMOHKM B Gak nMpu HavBbICLIEM YPOBHE BOAObI B
bake.

5.17 Bopa 13 geaspaumoHHON KOMOHKM B Hak-akkyMyrnsaToOp NOAAETCs B HWKHIOKW YacTb 6aka nof MMHUManbHbIA YPOBEHb
BoAbl No Tpybam ¢ otBepctusamun. OTBEpPCTUS pacnonaraioTcst BAOMNb TPyObl B rOPU30OHTarNbHOM NITOCKOCTY.

5.18 Ob6si3aTenbHbIMM 3MeMeHTamy BaKyyMHOrO JeaspaTtopa SIBMSHTCS OXnaguTenb BbiNapa W rasooTtcacbiBaollee
YCTPOWCTBO A OTBOAA HEKOHAEHCMPYIOLLUXCS ra3oB U NOAAEPXKaHNSA BakyyMa B fleaspaTope.

B kayecTBe raszooTcacbiBalLLEro YCTPOWUCTBA CneayeT NpeaycMaTpyBaTh BOOOCTPYMHbIE 3KEKTOPbLI C Hacocamu 1 6akom
pabouyei Boabl. [lonyckaeTcsi BMECTO BOAOCTPYWHbIX 3)KEKTOPOB C HACOCaMu NMPUMEHSATbL BaKyyM-HacoChl.

Yucno HacocoB U IKEKTOPOB criedyeT npedycmatpmBaTb HE MEHee ABYX K KaXOoW [easpaunOHHON KOMOHKe, OauH n3
KOTOpPbIX ABMNAETCA PE3EPBHbIM.

5.19 [ns 3awmTbl BHYTPEHHEN MOBEPXHOCTU GaKOB-aKKyMynsiTOPOB OT KOPPO3MU U [ea’3puMpOoBaHHOW BOAbl 8 HWUX OT
aspauuu, Kak nNpaBumno, crnesyeT NPUMEHATb FEPMETU3NPYIOLLYIO XUakocTb mMapku Al-4W. Mpu aTtom B KOHCTpyKUuun Baka
cnepyeT npepycMaTpuBaTh YCTPOMCTBO, MCKIoYarllee MonafgaHve repMeTUsMpylowwen XUOKoCcTU 8 CUCTEMY Topsivero
BOJJOCHabXeHus.

[onyckaeTcss NpUMeHsiTb KOMOUHaLUUo 3auTbl 6akoB OT KOPPO3UM U BOAbI OT aspauuy C MOMOLLbI aHTUKOPPO3UOHHBIX
MOKPbLITUA (Hanpumep, Ha OCHOBE LMHKCUIUKATHOM komnosvuum «Bapbep ?M1»), a Takke KaToOOAHOW 3aluThl,
METannu3aunoHHbIX MOKPLITUA B COYETaHUM C aHTUa3PaUMOHHLIMU NMaBalWUMK  LWapUKaMy, W3roTOBMEHHLIMA 13
BCMEHMBALOLLIErocsi NONIMMEPHOro MaTepuana.

Mpu oTCcyTCTBMM BakyyMHOW Aeaspauun 3alimTbl Bodbl B 6akax oT aspaumu He TpebyeTcsl, a BHYTPEHHSIsI NOBEPXHOCTb
6akoB [oMMKHA ObITh 3aLMLLEHA OT KOPPO3nUK 3a CHET NPUMEHEHNS 3aLUMTHBIX MOKPLITUIA UMW KaTOAHOW 3aLlLuUThl.



5.20 CunukaTtHyo 06paboTky BOAblI 1 ee nodllenadvMBaHue, oCcyLLEeCTBMsIeMble COBMECTHO € Aeaspauuen (cMm npun. 15),
cneayet npegycMmatpuBaTh NyTeM Ao0aBneHus B MCXOOHYI0 BOA4Y PAcTBOPA XXUOKOr0 HAaTPMEBOro CTEKNa, M3roToBNSAEMOro Mno
FOCT 13078.

CunukaTHbIM MOOYMb XWOKOrO HaTPMEBOro CTekna AOoMmkeH ObiTb B npegenax 2,8—3,2, Npu 3TOM MeHblLUEe 3HadeHue
Moaynsi cregyeT MpUHMMAaTh NPy UCXOOHOM BoAe C OTpuUaTeNibHbIM MHOEKCOM HachbilleHusl, 6onbliee—cC NonoXnTerbHbIM
WMHOEKCOM HachbllweHus. [lonyckaeTca NpMMEHEHNE BbICOKOMOAYIbHOIO XWOKOro CTekna ¢ cunvkatHbiM mogynem 3,8 — 4,2
drpmbl «KapTak».

MpepenbHo gonyctumas koHueHTpaums (MAOK) coeamHenun kpemuHus 50 mr/n (B nepecyeTte Ha SI02'3) B ykasaHHyto
BEMUYMHY BXOOAT HavanbHas KoHueHTpaumsa SIO™ 3 B MICXOAHOW BOAE U J03a BBOAMMOIO XWAKOro HaTPUEBOTO CTEKNa.

MoawenayvBaHMe OONyckaeTCsl TakkKe OCYLLEeCTBMATb APYIMMW peareHtamu, yaosreTsopsiowmmm Tpebosanmio n. 5.4
HaCTOsILLLEro ceoa npasus.

5.21 [1o3y XXMAKOro HaTpMEBOro CTekna, BBOAMMOro ANs cunmnkaTtHom o6paboTku Bogbl, cneayet npuHuMath no npun. 17.

[na nogwenayvMBaHua BoAdbl cnedyeT npedycmaTpvBaTh BBEAEHWE B UCXOOHYHO BOAY KMOKOrO HaATPMEBOro CTekna B
konunyecTtee 2,8 Mr (B nepecyete Ha SI0%5 ) Ha 1 mr ceasbiBaemon yrnekucnotbl (COz), HO He Bbiwe 50 Mr/n ¢ yyeTom
HayanbHOWM KOHLUEHTpaLuuu SI0%; B NCXOOHOW BoAe.

5.22 [losvpoBaHue pacTBOpa XWOKOro HaTPMEBOro CTekna Ang CunukatHoM obpaboTkM u nopuwlenadnBaHusa BoOAbl
npegycmMaTpmBaeTCsl C MOMOLLbIO BbITECHUTENBHONO LWanboBOro AosaTtopa, yctaHaBnvBaemoro 6e3 pesepsa. [Jonyckaetcs
NpYMeHeHne aBTOMaTU3NPOBAHHbIX MIYHXEPHbIX HACOCOB-403aTOPOB.

5.23 MecTo BBOAA pacTBOpa >UOKOrO HAaTPUEBOIO CTEKNa B BOAY CrneayeT npeaycMaTpuBaTh:

npu KapOOHATHOW XXEeCTKOCTM MCXO4HON BOAbI A0 4 Mr-akB/In — B TpyOONpPOBOA XONOAHOM BOAbI A0 BOAOMNOAOrpEBaTENS;

npn kapboHaTHOW >XecTkocTM Gonee 4 Mr-akB/m W HanuuuM LMPKYNAUMOHHOrO TpybonpoBoga B cucteme
LEHTPanuM3oBaHHOrO ropsyero BoAocHabxeHus — u  TpybonpoBog HarpeBaemow BOAbl HEMNOCPEACTBEHHO nepen
NoACOeAVHEHNEM LMPKYNSALMOHHOIO TpybonpoBoaa, a npy OTCYTCTBUM LIMPKYNSILMOHHOIO Tpybonposoga — B Tpybonposop,
rops4yen BoAbl Nocre Bogonogorpesarens.

5.24 [1na TEexXHONOrM4yeckoro KOHTPOMNs KayecTBa 0OOpaboTaHHOW BoAbl HEOOXoouUMO npegycmaTpuBaTb YCTPOMCTBO
LUTYLEPOB C KpaHaMu ycrioBHbIM auameTpoM Dy = 15 mm Ha TpybonpoBogax 06paboTaHHON BoAbI.

Ha npo6ooTbopHbIX TpybGonpoBoaax OOMKHbI NpesycMaTpuMBaTbCA XONoAUNbHUKM Ans oxnaxaeHus npob go 40 °C. B
Crnyyasix KOHTPOSsi COAepXaHus B BOAE PaCTBOPEHHOrO KUCIopoda M Kernesa wTyuep oTbopa npob, noasBoasiui
TpybONpoOBOA M 3MEEBMK XONOAWIbHMKA LOJPKHbI MPEAYyCMaTpUBaTbCA U3 KOPPO3MOHHO-CTOMKUX MaTepuaros.

6 OTOMJNIEHUE, BEHTUNALNA, BOOONPOBOA U KAHATIU3ALIUA

6.1 MNpy NpoeKTMpOBaHUN OTOMNEHMUS, BEHTUNSALMKN, BOAONPOBOAA U KaHanM3aLmmn TensioBbIX NyHKTOB CNeAYeT BbIMOMHSATh
TpebosaHna CHuMM 2. 04. 05-917, CHulM 2.04 01-85, a Takke ykasaHus HACTOSALLEro pasgena.

6.2 OTonneHne nNoMeLLeEHUn He NpeaycMaTpUBaETCsi, ECNU MMEKLWMNECST B HUX TENnoBblaeneHs ot obopynoBaHus u
TpyOOoNpoBoAOB AOCTATOUHbI Anst o6orpesa 3TMX NOMELLEHWUIA.

Mpn HeobGXxOo4MMOCTM YCTPOMCTBA CUCTEM OTOMMEHUA, OTAENbHO CTOSLUMX TEMMOBbIX MYHKTOB, 3TU CUCTEMbI criegyeT
NprUCcoeaVHATL K TpybonpoBoaam TENmnoBbIX CETEN Ha BbIXOAE U3 TEMMOBOrO MyHKTa C YCTAHOBKOM Anadparmbl ANd rawleHust
136bITOYHOro Hanopa.

6.3 B TennoBbiXx nNyHKTax [ODKHA MpeaycMaTpuBaTbCa MNPUTOYHO-BLITSDKHAA BEHTUNSAUUS, paccyMTaHHas Ha
BO34yX000MeH, onpegensemMsiin No TENMOBbIAENEHUAM OT TPyOONpPOBOAOB 1 000PYAOBaHMS.

TemnepaTypa Bo3gyxa B pabo4yen 30He B XOMNOAHbIA M NepexoAHbli Nepuoabl roga gorkHa ObiTb He 6onee 28 °C, B
Tennbli nepuog roga —He 6onee 4em Ha 5 °C Bbile pacyeTHON TeMnepaTypbl HAPY)XKHOro BO3ayxa no napameTtpam A.

Mpn pasmelleHMn TeNnoBbIX NMYHKTOB B XXWIbIX M OOLLECTBEHHbIX 34aHUAX criedyeT NpPOM3BOAMTL MPOBEPOYHLIA pacyeT
TENIONOCTYMMEHUA N3 MOMELLEHUS TEMNIOBOro MyHKTA B CMEXHbIE C HUM MNOMELLeHUsa. B cnyyae npeBbilleHVs B 3TUX
NOMeLLEeHNsIX OOMyCTUMOW TemnepaTypbl Bo3dyxa credyeT npegycMmatpyMBatb MEpPONpUATASE MO AOMOSHUTENbHON
TENNON30NALUN OrpaXKOAIOLLMX KOHCTPYKLMIA CMEXHBIX MOMELLLEHUI.

6.4 [Mpounctky TpybOMPOBOAOB B TEMMOBbIX MYHKTAX W CUCTEM MOTpebneHus TennoTbl criegyeT MpousBoauTb
BOOOMPOBOAHOWN BOAOWN UMW CXaTbIM BO3AYXOM.

6.5 OnopoxHeHne TpybGoOMpoBOAOB M OOOPYAOBaHWS TENOBbIX MYHKTOB W CUCTEM MNOTPeOneHus TenmnoTbl AOIMKHO
OCYLLECTBNATLCS CAMOTEKOM B KaHanu3aLuuio C paspbiBOM CTPYH Yepes3 BOPOHKY, PAKOBMHY U BOOOCOOPHBIN npusamok. Mpu
HEBO3MOXHOCTN 0BecrneynTb OMOpPOXHEHVWE CUCTEM CaMOTEKOM [OIDKEH MpeaycMaTpmBaTbCA PYYHOW HAcoC UMM Hacoc C
3NeKTPONpPUBOAOM.

OnopoxHeHne KoHAeHcaTHbIX 6akoB NpedycMaTpuBaeTCs MO HaMOPHbLIM KOHAEHCATONpoBoAaM B BOOOCOOPHEIN NpUSMOK
JonyckaeTcs npegycMaTpvBaTh CMMB KOHAEHCaTa, OCTaBLUerocs B 6ake HuKe YpoBHS BCachbiBalLLUX NATpyOKOB HACOCOB.

6.6 B nony TennoBoro nyHkTa criegyet npegycMaTpvBaTh Tpam €criv OTMETKM CUCTEMbl KaHanv3auumum BOOOCTOKa unm
NONyTHOrO ipEHaXxa TeNsoBbIX CETEN NO3BOMSAT OCYLLUECTBNATL CAMOTEYHbIA OTBOA CINy4YalHbIX BOA4 B 3T CUCTEMbI, UMK BO-
[0COOPHBI NPUSAMOK NPU HEBO3MOXHOCTM CaMOTEYHOrO OTBOAA CryYalnHbIX BOA,.

6.7 Onsa oTkayky Boabl N3 BOAOCOOPHOro NpusiMka B CUCTEMY KaHanv3auuu, BOAOCTOKa UIU NMOMYyTHOrO ApeHaxa AOmKeH
npegycMaTpuBaTbCs OOUH OpeHaxHbIA Hacoc (6e3 pesepBa) B noa3emMHbIX TEMMOBLIX NMyHKTax OOMKHbI NpegycMaTpuBaThes
[Ba ApeHaXHbIX Hacoca ¢ 3MeKTponpuBoaaMu OOUH U3 KOTOPbIX — pe3epBHbIN. Hacoc, npegHasHa4YeHHbIN AN OTKaYku BoAbl
13 BO4OCO6OpPHOro NpusiMka, He 10NycKaeTCst UCNoNb30BaTh A5 NPOMbIBKM CUCTEM NOTPEONeHns TennoTol.

7 ANEKTPOCHABXEHME U 3NTIEKTPOOBOPYJOBAHUE

7.1 Tpy NpoeKTUpOBaHNM 3NEKTPOCHaBXKeHU 1N anekTpoobopyAoBaHNA TENMNOBbLIX NMYHKTOB CriedyeT pyKoBOACTBOBATLCHA
TpeboBaHuaMM «[paBun ycTpomncTBa aneKkTpoycTaHoBoK» (IMY3) n ykazaHnaMM HacTosLwero pasgena.

7.2 TennoBble MyHKTbl B 4aCTU HaAEeXHOCTN ANEKTpPOCHabXeHns crieqyeT OTHOCUMTb K anekTponpuemHukam |l kateropun
MpWY YCTaHOBKE B HUX MOOKAYMBAIOLLMX CMECUTENBHBIX U LIMPKYNSIUMOHHBIX HACOCOB CUCTEM OTOMSIEHWS, BEHTUMSALUN U Fops-
LLLlero BOAOCHabXeHWs1, a Takke 3arnopHoW apMaTypbl Npy TeneynpasneHum.



7.3 B Tennosbix nyHkTax cnegyeT npegycmatpuBaTb pabovee MCKycCTBeHHOe ocselleHune ansa VI paspsaga sputensHowm
paboTbl N aBapuIiHOE OCBELLIEHME.

7.4 JnekTpunyeckne ceTu [OOMkHbl obecneynBaTb BO3MOXHOCTb paboTbl CBaApOYHbIX anmnapaTtoB W PYy4YHOro
3NEKTPOMEXAaHUYECKOrO MHCTPYMEHTA.

7.5 MecTHOe ynpaBreHue 3aaBwkKkammn ¢ SMeKTponpuBogamMmn 1 Hacocammn Anst noasemMHbix LTI gomkHo ayGnuposaTbes
OVNCTaHUMOHHBIM YNpaBeHMEM CO LLWTA, PACMOIOXEHHOIO Ha BbICOTE HE HMXKE NITaHMPOBOYHON OTMETKU 3eMIN.

7.6 OnekTpoobopynoBaHne JOMKHO oTBeYaTb TpeboBaHusam MY ans paboTbl BO BNaXHbIX MOMELLEHUSAX, @ B MOA3EMHbIX
BCTPOEHHbBIX Y NPUCTPOEHHBIX TEMSIOBbLIX MYHKTAX — B CbIPbIX MOMELLEHUSIX.

7.7 Ona MeTannmM4ecknx YacTen areKTpOyCTaHOBOK, HE HAXOOALWMXCS MO HanpsKeHUEM, OOMKHO ObiTb NpegycMOTPeHo
3a3eMreHue.

8 ABTOMATU3ALNA N KOHTPOIJ1b

8.1 CpenctBa aBTOMaTM3auMM W KOHTPONSA OOIDKHbI obecneuymBaTb paboTy TenmnoBbiX MYHKTOB 6e3 MOCTOSIHHOro
obcnyxuBatoLero nepcoHana (¢ npebbiBaHMeM nepcoHana He 6onee 50 % pabo4vero BpemeHu).

8.2 ABTOMaTM3aUMsa TennoBbIX MYHKTOB 3aKPbITbIX U OTKPbITLIX CUCTEM TenrnocHabxeHnst formkHa obecneymBars:

noaaepxaHve 3afaHHON TemnepaTtypbl BOAbI, NOCTyNaLLEN B CUCTEMY rOpsiHero BOAOCHabXeHus;

perynupoBaHue nofayn TennoThbl (TEMMOBOrO NOTOKA) B CUCTEMbI OTOMSIEHUS B 3aBUCMMOCTUN OT U3MEHEHMUS NapameTpoB
Hapy>KHOro BO3lyxa C Lienbio NoAAepXaHus 3ailaHHON TemnepaTtypbl BO3ayxa B OTanfMBaeMbIX NOMELLEHUSIX;

OrpaHUYeHVe MakcMmarnbHOro pacxofa BoOAbl M3 TENMOBOM CETU Ha TEMMOBOW MYyHKT MyTEM MPUKPbLITUS KranaHa
perynsitopa pacxofa TennoTbl Ha OTOMNMIEHUE 3aKPbITbIX CUCTEM TENNOCHaGXeHUA ANs OTAENbHBIX XUMbIX U OOLLECTBEHHBIX
30aHMA U MUKPOPANOHOB C MakCMMarbHbIM TEMNsoBbIM MOTOKOM Ha BEHTUNAUMIO MeHee 15 % makcMmanbHOro TennoBOro
NnoToka Ha oTonneHne NMbo NyTeEM NPUKPBLITUA KNanaHa perynaropa TeMnepaTypbl BOAbI, MOCTyNakoLLENn B CUCTEMY ropsyero
BOOOCHabXeHMA B TEMMOBbIX MyHKTax OTKPbITbIX CUCTEM TEMMOCHAOXEHWS U 3aKpbITbIX CUCTEM TennocHabXeHus npo-
MBILUMEHHBIX 3aHWNA, @ TakkKe >XUIMbIX MUKPOPaAMOHOB M OOLLECTBEHHBIX 3[aHUA C MaKCMMarbHbIM TEMOBbLIM MOTOKOM Ha
BeHTUNAUMo Gonee 15 % MakcMManbHOro TEMMoBOro MOTOKa Ha oTonneHue. [onyckaeTcs orpaHMYeHne MakCMMarbHOro
pacxofa BoAbl U3 TEMOBOW CETU Ha TEMNJIOBOW MYHKT NyTEM YCTAHOBKU CMELManbHOro perynaropa c knanaHoM Ha nofaoLlem
TpybonpoBoae. 3Ty Xe ponb BLIMOMHAET PErynaTop MOCTOSIHCTBA pacxoda BOAbl, YCTaHaBNMBaeMbIi Ha nepemblyke |l
CcTyneHu Bogonogorpesatens (cMm. puc. 8) mpu OTCYTCTBUM PErynsiTOpoOB pacxofa TENnoTbl Ha OTOMMEHVWEe U 3aKpbiTOn
3aBWKKE NepemMblyku b;

nogaepxaHve Tpebyemoro nepenaga AaBrneHU BoAbl B nofawlleM u obpatHom TpybonpoBogax TennoBbiX CeTel Ha
Boge B LITM unu UTI npu npeBbileHn dakTnyeckoro nepenaga AasneHunii Hag Tpebyembim 6onee vyem Ha 200 kla;

MUHMManbHOEe 3aflaHHOe AaBrieHne B 06paTtHOM TpybonpoBoae CUCTEMBbI OTOMMEHUSA NPU BO3MOXHOM €0 CHUKEHWUU;

nogaepxaHve Tpebyemoro nepenaga AaBneHWi BoAbl B nojatowem n obpatHom TpybonpoBogax CMCTEM OTOMSMEHUS B
3aKpbITbIX CUCTEMAX Tenno- cHabXeHWs Mpu OTCYTCTBUM PErynsATOPOB pacxofa TennoTbl Ha oTonneHue (cMm. puc. 7, 8), a
TaKkKe YCTaHOBKE KOPPEKTUPYIOLLMX HACOCOB, XapaKTepu3YHLLIMXCA M3MEHeHVWeM Hamopa B npegenax 6Goree 20 % (B
OnanasoHe pabounx pacxonoB) Ha NepeMblyKke Mexay 06paTHbIM 1 nojarolmMm TpybonpoBoaamMu TEMOBOWN ceTh (CM. puc 1,
2);

BKIIIOYEHME W BbIKIIOYEHME MOAMNUTOYHBIX YCTPOWCTB ANS NOAAEpXaHUs CTaTUYecKoro [AaBfeHuss B CUcTeMax
TennonoTpebneHns Npu nx He3aBUCUMOM NPUCOEANHEHWY;

3alWmMTy cucteMm notpebneHuns TennoTbl OT NOBLILEHUSA AaBMNEHNS UNU TeMnepaTypbl BoAbl B TPYGONpoBoAax 3TMX CMCTEM
Npu BO3MOXXHOCTUN MPEBbLILLEHUS AOMYCTUMbIX NapameTpoB;

nopaepxaHvne 3afaHHOro AaBneHns BoAbl B CUCTEME ropsvero BOAOCHabXeHNs;

BKITHOYEHME U BbIKIMIOYEHNE KOPPEKTUPYIOLLUX HACOCOB;

BrTOKMPOBKY BKMIOYEHNSI PE3EPBHOrO Hacoca Mpu OTKIOYEeHUN paboyero, 3alnTy CUCTEMbl OTOMMIEHUS OT OMOPOXHEHUS
npekpaileHve nogaynm BoAbl B 6ak-akKyMynaTop UMM B paclUMpUTENbHbIN 6ak npyv HE3aBUCMMOM MPUCOEAMHEHUN CUCTEM
OTOMMEHMSA MO OOCTWMXKEHUU BEpPXHEro ypoBHA B Gake M BKIOYEHME MOAMUTOYHBIX YCTPOMCTB MPU AOCTUXEHWU HUXKHErO
YPOBHS;

BKITOYEHME U BBIKITIOYEHNE [OPEHAXKHbIX HACOCOB B MOA3EMHBLIX TEMSIOBbIX MyHKTAX MO 3adaHHbIM YPOBHAM BOAbI B
OPEHAKHOM MPUSIMKE.

MpumevaHue — ABTOMaTM3aLMIO AeadpaLMOHHbIX YCTaHOBOK pEKOMEHAYeTCA NpefycMaTpyBaTth B cooTBETCTBUM co CHulM ??-35-76.

8.3 [Ins yyeTa pacxoga TensoBbiX MOTOKOB M pacxoda BOAbl NOTPeEOMTENsSIMU OOMKHbI NpegycMaTpuBaTbhest Npubopbl
y4yeTa TennoBoOn 3HepPrum B COOTBETCTBUM C «[1paBunamm yyeta oTnycka TEMNOBOW SHEPTUN».

8.4 Npu He3aBMCMMOM MPUCOEaUHEHNN CUCTEM OTOMMEHUS K TENNOBbLIM CETAM crieqyeT npegycmMaTpmBaTh ropsiieBogHbIN
BOAOMEP Ha TpybonpoBoae AN NOAMNUTKU CUCTEM.

8.5 Pacxogomepbl 1 BogoMepbl AOMKHbI pacCYnTbiBaTbCA Ha MakCUManbHbIA YacOBOW pacxod TEenfoHOCUTENs No Npwur.
10 1 nogbupaTtbcsa TakK, YTOObI CTAaHAAPTHOE 3HAYEeHMEe BEPXHEro npegena uamepeHus 6uino Onvxanwmm no OTHOLUEHMHO K
3HAYEHUI0 MaKCMMarbHOro 4YaCoBOro pacxofa.

8.6 [lpumeHeHMe B OTKPbITbLIX CUCTEMAX TEennocHabXeHuss U cuctemax ropsvyero BOAOCHAOXEHUA PTYTHbIX
OncmaHoOMETPOB He A0mnyCcKaeTcs.

8.7 [nvHa npsambIX y4acTKoB TpybonpoBoda 4O W MNOCNe W3MEPUTENbHbIX YCTPOWMCTB pPacxXxodoOMepoB AOSKHA
onpefensaTbCst B COOTBETCTBUU C MHCTPYKLUSMU Ha Npubopbl.

8.8 Npu nogaye oT NCTOYHMKA TENNOTbl NOTPEOUTENIO Napa HECKOMbKMX pasnu4YHbIX MapaMeTpoB AoMNycKaeTcs Ans y4eTa
BO3BpaLLaeMoro KoHAeHcaTa npegycMaTpvBaTbh OAMH pacxogomep Ha obLlleM KoHAeHcaTonpoBOAEe Mocne KOHAEHCaTHbIX
HacocoB.

8.9 B TennoBbIx NyHKTax ¢ pacxogom TennoTel 6onee 2 3 MBT, kak npaBurio, LOMKHbI NpefycMaTpuBaThCst crnegyowme
KOHTPOJbHO-U3MepuTenbHble Npubops:



a) MaHOMeTpbl camomnuLUyLlMe — MOocrne 3anopHOW apmaTtypbl Ha BBOAE B TEMNSOBOM NYHKT Mojatowero u obpaTHoro
TpybonpoBOoAOB BOASHbLIX TENMOBLIX CETEN, MaponpOBOAOB U KOHAEHCATONPOBOAOB.

0) MaHOMEeTpbI NOKa3biBatoLLME:

[0 3anopHOW apmaTtypbl Ha BBOAE B TENMOBOW MYHKT TpybGOMpoBOAOB BOASHLIX TEMMOBLIX CETeW, NaponpoBOAOB WU
KOHOEeHCaToNpOBOAOB;

Ha pacnpegenuTensHoOM 1 COOPHOM KOMMEKTopax BOASHbLIX TEMMOBLIX CETEN 1 NaponpoBOAOB, NOCHME y3ra CMeLLeHns, Ha
naponpoBoAax Ao 1 Nnocne peayKUMOHHbIX KranaHos;

Ha TpybonpoBoaax BOASHbLIX TEMMOBLIX CETEN U MApONPOBOAAX A0 U NOCHe perynsatopos AaBneHus;

Ha nogatowwmx TpybonpoBoaax nocre 3anopHon apMaTypbl Ha KaxaoM OTBETBMEHUM K cUCTeMam NoTpebneHns TennoTsl u
Ha obpaTHbIX TpyGonpoBoaax A0 3anopHON apMaTypbl — U3 CUCTEM NOTPebneHns TennoTsl;

B) WITYyLEepbl AN MaHOMETPOB — A0 U MOCne rpA3eBMKOB (OUNbTPOB M BOGOMEPOB;

r) TepMOMETpPbI CaMonuLUyLLnMe — rocne 3anopHOW apMaTypbl Ha BBOAE B TEMMOBOW MyHKT TPy6onNpoBOAOB BOASHBLIX
TennoBbIX CETEN, NApONpPOBOAOB N KOHAEHCATOMNPOBOAOB;

[) TepMOMETPbI NoKasbiBaloLme:

Ha pacnpegenuTensHoM u cGoOpHOM KOmnekTopax BoAsiHbIX TENIOBbLIX CETEN M NaponpoOBOAOB;

Ha TpybonpoBoaax BoAsiHbIX TENMOBbLIX CETEN Nocne ysna cMeLleHns;

Ha noAaroLwmx n obpaTHbIX TPYOoNpoBoAax U3 KaXaow cucTembl MoTpebneHust TennoTbl No XoAdy BoAb! nepes 3aABWKKON.

8.10 B TennosbIx NyHKTax ¢ pacxogom Tennotsl Ao 2,3 MBT gomkHbl npegycmaTpuBaThbes:

a) MaHOMeTpbI NoKasblBatoLLue:

nocne 3anopHON apmaTypbl Ha BBOAE B TEMMOBOW NYyHKT TPybGONPOBOAOB BOASHLIX TEMMOBbLIX CETEW, NaponpoBOAOB U
KOHOEeHCaTONpOBOAOB;

nocne yana CMeLUeHus;

[0 1 nocrne perynatopoB AaBneHns Ha TpybonpoBogax BoAsHbIX TENMOBLIX CETeN U NaponpoBOAOB;

Ha naponposoAax A0 W Nocne peayKUMOHHBIX KnanaHos;

Ha nogatowwmx TpybonpoBoaax nocre 3anopHor apMaTypbl Ha KaxaoM OTBETBMEHUM K cUCTeMam NOTpebneHns TennoTsl u
Ha obpaTHbIX TpyGonpoBoaax A0 3anOpHON apMaTypbl — U3 CUCTEM NOTPebneHns TennoTsl,

6) Wwryuepbl 4NS MaHOMETPOB:

[0 3anopHOW apmaTtypbl Ha BBOAE B TENNOBOW MYHKT TpyOGOMpoBOAOB BOASHLIX TEMMOBLIX CETeW, NaponpoBOAOB WU
KOHAEeHCaToNpOBOAOB;

[0 1 nocrne rpsas3eBnKkoB, MUnbTPoB U BOSOMEPOB,

B) TEPMOMETPbI MOKa3blBatoLLme:

nocne 3arnopHon apmaTypbl Ha BBOAE B TEMMOBOW NYHKT TPybGONpOBOAOB BOASAHLIX TEMMOBbLIX CETEW, NaponpoBOAOB U
KOHAEHCaToNpOBOAOB;

Ha TpybonpoBoaax BoAsHbIX TENMOBLIX CeTel Nocne y3na CMeLleHus;

Ha obpaTHbIX TpyGonposodax u3 cuctem noTpebneHns TennoTbl MO XOA4Y BOAbI Nepen 3afBKKaMu.

8.11 lMokasbiBaowme MaHOMETPbl U TepMOMETPbl AOMKHbI NpedycMaTpuBaTbCs Ha BXOAe W Bbixode Tpybonposoaos
rperoLlen 1 HarpeBaeMol BoAbl 4115 KaX40N CTyNeHn BogonogorpeBaTenen CMcTemM ropsiiero BOAOCHaOXEHNST U OTOMNIEHWS.

8.12 [lokasbiBalowme MaHOMETpbl AOMKHbI NpeaycMaTpuBaTbCA MNeped BCacbiBAKOWMMU W MOCNEe HarHeTaTenbHbIX
naTpyobKoB HAaCOCOB.

8.13 lNpu ycTaHOBKe camonuyLMX TEPMOMETPOB M MaHOMETPOB CrefyeT npegycMaTpyBaTb KPOME HUX Ha Tex Xe
TpybonpoBoaax WTyuepbl Ans NOKa3biBAKLLMX MAHOMETPOB U MMIb3bl ANS TEPMOMETPOB.

8.14 B cniyyaax korga npubopbl yvyeTa pacxofa TennoTbl KOMMMEKTYHTCSH CaMOMULLYLLUMMM WM NMOKa3blBaLWUMU
pacxogomepamMu, TepMOMETpamMy U MaHOMeTpamu npegycmaTtpmeaTb Ay6nupyoLwmne KOHTPONbHO-M3MepUTENbHbIE NPUBOPLI
He cnepyer.

8.15 ABTOMaTM3aumMio M KOHTPONb YCTAHOBOK cbopa M BO3BpaTa KoOHAeHcaTa crnefdyeT npegycmaTtpueatb B obbeme,
ykaszaHHoM B CHuI 2. 0.4 07-86* ons KOHAEHCATHBIX HACOCHbIX.

8.16 [Ina OeaspauMOHHbIX YCTAaHOBOK criegyeT npedycMatpusaTh Criedylolme KOHTPOSIbHO-u3MepuTenbHble npubopsi:
TepMOMeTpbI, MOKa3bIBaloLLMe, yka3aTenn YypoBHS BOAbI B 6akax, MaHOMeTPbl, NOKasbiBaloLLye U CaMonuLLyLLne.

8.17 Ha mecTHOM WwwuTe ynpaBneHus criegyeT npegycMaTpyBaTb CBETOBYK CUIHaNM3auvio O BKIIOYEHWW pe3epBHbIX
HacoCOB 1 JOCTWXEHUW criedytowmx npegenbHblX napameTpoB:

TemnepaTypbl BOAbl, NOCTyNaloLLen a CUCTeMy ropsiiero Bo4OCHabXeHns (MMHUManbHas — MakcumanbHas);

AaBneHnss B obpaTHbix TpybonpoBogax CUCTEM OTOMMEHMS Kawdoro 34aHus wunv B obpaTHoMm TpyGonposoge
pacnpegenuTenbHbIX ceTei oTonneHns Ha Bbixoge u3 LTI (MuHnMansbHble — MakcuMarsbHbIe);

MWHUManbHOro nepenaga AasfeHnin B nojatowemM n obpatHom TpybonpoBodax TENIOBOW CETU Ha BXOAE U Ha BbIXoAde 13
urr;

YPOBHeW BOAbl Unn koHAaeHcaTa B 6akax 1 BO4OCOOPHbIX NpUsSMKaX.

Mpy npyvMeHeHWM perynaTopoB pacxoja TennoTel Ha OTONNeHWe credyeT npedycMaTpuBaTb CUrHanmu3aumio o
NpeBblLLIEHUN 3aAaHHON BEMMYMHBI OTKIIOHEHNS PErynmpyemoro napamMmeTpa.

8.18 MeToaumka pacyeTa rpadvKoB perynnpoBaHus nogadn TennoTbl HA OTOMMeHne y noTpebutenen, nogaepxmnsaembix
cucTemMon asToMaTusaumu, npegycmaTtpuBaeMon B TENMOBLIX NyHKTax npueeaeHa B npun. 18. MNpu pacyete aTnx rpadomnkos
criegyeT yuMTbiBaTb MPUHATBIA PEXUM PErynupoBaHUsi OTNycka TenmnoTbl HA WCTOYHUKE, BHYTPEHHME TEennoBbleneHus B
NOMeLLEHNSAX 30aHNIA N COOPYXXEHWI, METEOPOSIOrMYecKne YCnoBusi n ap.

9 ANCINETYEPU3ALNA N CBA3b

9.1 [nCTaHUMOHHLI KOHTPONMb 3a paboTon 0GopyaAoBaHWS W napamMeTpaMmu TEMMOHOCUTENS OCyLeCTBRseTcs B
AVCNeTYepCKMX MyHKTax NpeanpuaTisa TennoBbiX ceTen, obbeanHeHHon aucnetyepckon cnyx6e (OAC) xwmnoro panoxa,
MPOMBILLIIEHHOIO U CEMbCKOXO35NCTBEHHOrO MPEANPUATUS UMW Ha LUMTE YNpaBeHns NCTOYHUKA TenoThl.

Mpn TennocHabxeHWn OT KOTenbHbIX MOWHOCTb0O 35 MBT M MeHee Aaucnetyepusauumio npegycmatpueaTb He
pekomeHgyeTcs



9.2 [lucnetyepumsauus ocyLLeCTBNAETCS:

aBapunHO-NpeaynpeauTenbHOM CUrHanu3aumern nyTem nepegayv OgHoro obLero CBETO3BYKOBOrO cUrHana o HapyLleHusax
pexumoB paboTbl, NPeayCMOTPEHHON B N. 8.17;

ONCTaHUMOHHBLIM  yMpaBneHneM  TenemexaHu3auuen, Kak npaBuno, B  TeNeMexaHuW3WpPOBaHHbIX  CUCTemax
TennocHabxeHwus.

Mpu otcytctBum OOC Ha NpPOMBIWNEHHOM WM CEMNbCKOXO3ANCTBEHHOM NpeanpuaTMM criegyeT npedycmarpuBaTtb
aBapuiiHO-NpeaynpeanTenbHy0 CUrHanM3aumio U3 MHAMBMAYanbHbIX TEMMOBLIX NyHKTOB B LITIT.

9.3 [IuctaHumMoHHOe ynpasneHue criegyeT npegycmartpusatb nNpyu 060CHOBaHUWM ONS KranaHoB, Perynupyowwmnx pacxopq,
TENNoTbl HA OTOMMEHUE U ropsiiee BoAOCHabxeHune, B cootBeTcTBum ¢ nn. 3.9, 3.10, 3.15 1 3,16 n ans gpyrovn apmaTypbl U
obopyaoBaHusi.

9.4 lNpw TenemexaHusaumm npegycMaTpmBaloTCs:

a) Tenem3amepeHve Mo BbI30OBY CrieayloLux NnapaMeTpoB TEMNOHOCUTENS:

Temnepartypbl BOAblI B NogawLLieM TpybonpoBoae TennoBor cetu Ha Bxoge B LTI nnn UTM npu otcytetBum LTI, Ons
XWUMbIX M OOLLECTBEHHbLIX 34aHUIN TerensmepeHue TemnepaTypbl npegycmatpuBaeTcst ogHo Ha Bce LTI u UTI B gaHHOM
MUKpOpanoHe Nnpw TEMOCHAtXEHMN OT OAHOTO UCTOYHMKA TENMOThI;

TemnepaTtypbl BOAbI B MoAaloLLeM n obpaTHOM TpybonpoBoaax CUCTEMbI OTOMMEHWS KaXaoro 34aHus;

6) TenecurHanusaums nyteM nepegaynm oAHOro 06LLIero CBETO3BYKOBOrO CUrHama O HapylUeHWsX pexummoB paboTbl
npeaycmoTpeHHoro n. 8.17;

B) TeneynpasreHve npn o60cHOBaHnM B 06beme, ykazaHHOM B M. 9.3.

9.5 [Ins TennoBbIX MYHKTOB npu pacxoge Tennotbl 2,3 MBT n 6onee cnepyeT npegycMmaTtpmBaTh TenedOHHYH CBA3b C
ONCNETYEPCKUM MYHKTOM.

10 TPEBOBAHUSA MO CHMXEHUIO YPOBHEW LLYMA U BABEPALIUM OT PABOTbI HACOCHOIO OBOPYAOBAHUS

10.1 TpeboBaHust HacTosILLEero pasaerna OOMKHbI cobnoaaThbCs B Lensix NpefoTBpaLleHnst NPEBbILLEHNS YPOBHEN LWyMa U
Bubpauun, ponyckaembix FTOCT 12.1.003, TOCT 12.1.012 n CHull ??-12-77 8 3paHUsiX CO BCTPOEHHLIMU TEMIOBLIMU
NyHKTaMn 1 6rnvsnexaiymx K TennoBbIM NyHKTaM.

lMpumeyaHue —TpeGOBaHMﬂ HacTodLlero pasaena pacnpocTpaHAKTCA Ha TennoBble NYHKTbl NPOMbILUNEHHbIX N CenbCKOXO3ANCTBEHHbIX
I'Ipe,Cl,I'IpI/IHTI/IVI, €Cnn OHU NpeayCMOTpPEeHbl TEXHUYECKMM 3ajaHneM Ha NPOoeKTUpoBaHMe TenoBOoro nyHKTa.

10.2 TennoBble NyHKTbI, 0OOpPYyAYyEMbIE BECaMU, HE JOMYCKAeTCa pasMeLlaTb CMEXHO, MOA UM Hagd MOMELLEHUSIMU XKUIbIX
KBapTUp, CManbHbIX Y UFPOBbIX AETCKUX OOLUKOMNbHBIX YYPEXAEeHWI, cnanbHbIMU NOMELLEHNSIMU LLIKOM-UHTEPHATOB, FOCTUHML,
oOWexXnTnii caHaTopueB, OOMOB OTAbiXa, MNaHCMOHATOB, NanatamMM W OnepaurMoHHbIMM OONbHUL, MOMELLEHUSMN C
aonuTenbHbIM  nNpebbiBaHMeM Oo0nbHbIX, KabuHeTaMu Bpayver, 3pUTENbHbIMU 3anamMn  3penuHbIX NPeanpusaTui, 3a
WCKIMIOYEHNEM TeX MYHKTOB, rAe ycTaHaBnmBarTca 6ecyHaameHTHblE Hacockl, obecneynBarLlne ypoBeEHb 3BYKOBOrO [aB-
NEHNSI B CMEXHbIX MOMELLEHMSX, HE NPEBbILLALLMA AonycTuMbIA no CHull ??-12-77.

MpumeyaHue — Ha TennoBsble NyHKTbI, B KOTOPbIX NPeAycMaTpUBaeTca ycTaHoBKa 6ectyHaaMeHTHbIX HacoCoB TpeBoBaHUs HaCToSLLLero
pasfena He pacnpoCTPaHsITCS.

10.3 MuHumManbHOe pacCcTosiHMe B CBETY OT OTAENbHO CTOAWMX HaseMHbIX LTI A0 HapyXHbIX CTEH MoMeLLeHun,
nepeyvmcneHHblx B n. 10.2, 4OMKHO NPUHUMATLCA HE MeHee 25 M.

10.4 HapyxHble orpaxgarowme KOHCTPYKUMW Ha3eMHbIX TEMnoBblX MYHKTOB AOSMKHblI MMETb BEMNWYUHY U30MsSuMu OT
BO3AYLUHOro LWyma, onpegensemyto B cootseTcTaum co CHull ??-12-77.

10.5 HapyxHble ABepu 1 BOpoTa TEMNOBbLIX NYHKTOB HE AOMXKHbI, Kak NPaBuno, 6biTb HanpaBneHsl B CTOPOHY MOMELLEHWN
nepeydncneHHbix B n. 10.2, 1 AOMKHbI MIMETb YNIOTHEHNE NPUTBOPOB C AOMyCKaeMblM 3a30pOM Mo nepumeTpy He 6onee 1 m.
[onyckaeTca pasMellatb HapyxHble OBEpUM M BOPOTa B CTEHAxX TEMnoBbIX MyHKTOB, OOpalleHHbIX B CTOPOHY Haubonee
yOaneHHoro 13 yka3aHHbIX MOMELLEHUN.

10.6 HeobxoAMMOCTb MNPUMEHEHWA [hylwuTenen LWymMa Ha BEHTUMALUMOHHBLIX NpoemMax B HapYXHbIX OrpaxgeHunsx
3BYKOMOrJOLLaKoLLLEN OBNMLOBKN CTEH M NOTOMKA U BbIOOP UX KOHCTPYKLUMW AOMKHbI ONpeaensaTbCsa pacyeToMm.

3BykonornoLlarwas 06nmuyoBka AOIMKHA NpeaycMaTpmMBaThCsl U3 HECrOpaeMbIX MaTepuanos.

10.7 B oTgenbHO CTOAWMX TEnnoBblX MyHKTaxX TonwMHa GETOHHOro mnona AOofmKHa MpuHUMaTbes He meHee 0,2 M no
necyaHom noAchkInke TonwmHon He MeHee 0,2 M. lNpu 3TOM B Ha3eMHbIX TEMMOBbIX MyHKTaX Mon AOrKeH oTAensATbCcs OT
HapYXHbIX OrpaXKaatoLLMX KOHCTPYKLMI 3a30POM LLUMPUHOM He MeHee 0,05 M ¢ 3anofnHeHneM ero NeckoM.

10.8 B oOTAenbHO CTOAWMX TEMOBBLIX MYHKTaX PEKOMEHAYeTCs npeaycMaTpuBaTh >KECTKOE KPEMfeHUe HacoCOB K
cdbyHAaMEHTY, a BO BCTPOEHHbIX U MPUCTPOEHHbIX TEMIOBbLIX MYHKTaX HAcOCkl criedyeT ycTaHaBnmMBaTb Ha BUOpousonupyoLmne
OCHOBaHMS, Kak NpaBuIlo, C NPYXMHHbIMU BUOGpon3onaTopamu.

[nsa coeanHeHus TpyGonpoBoAoB C NaTpybKaMm HaCOCOB AOIMKHBI MpeaycMaTpuBaTbcsa rmbkue BCTaBkM ONIMHON HE MeHee
1 M, ycTaHaBnvMBaeMble Kak NpaBuIio, B rOPU30OHTarNbHOWM MIOCKOCTU. B kayecTBe rmbkmux BCTaBOK Mpu TemnepaTtype Tensno-
HocuTenst fo 100 °C pekoMeHayeTcs NpYHMMAaTh PE3VHOBbLIE HAnopHble pykasa C TeKCTUNbHbIM kKapkacom no FTOCT 18698.

B oToenbHO CTOSILMX TEMMOBLIX MYHKTaX rMbKMe BCTaBKM JOMYyCKaeTCa He npeaycmaTpuBathb.

10.9 B mecTax BBOAa TpybonpoBOAOB, NAYLWMX OT OTAENBHO CTOALMX MW MPUCTPOEHHbBIX TEMMOBLIX NMYHKTOB, B 34aHWS
XecTkas 3agenka Tpy6 B CTeHbl U PyHAAMEHTbI 3TUX 34aHWUIA HE [OMNYCKaeTCs.

Pasmepbl oTBepcTuin gns nponycka Tpy® 4epe3 cTeHbl U yHOaMeHTbl [OOMkHbl obecnevvBaTh 3a30p Mexay
NMOBEPXHOCTAMU TENSOM3ONALUMOHHON KOHCTPYKUUWM TpyObl M CTPOUTENBHOW KOHCTPYKUMIA 3aaHuda. [ns 3agenku 3asopa
cnegyeT NPUMEHSTb 3NacTUYHbIE BOAOra3oHenpoHMLaeMble MaTepumarnbl.

HenogBwxHble onopbl Ha 3TUX TpybonpoBoAax AOMMKHbI pa3MeLLaTbCsl Ha PacCTOSHUU HE MeHee YeM 2 M OT HapyXXHON
CTeHbl 30aHns.



10.10 Bo BCTPOEHHbIX W MPUCTPOEHHBLIX TEMNMOBbIX MyHKTax nog onopbl TpybonposBoaoB u obopynoBaHWs Mpu uX
KpenneHnM K CTPOWUTENbHbIM KOHCTPYKUMAM 34aHus Heobxoaumo npedycmatpuBaTb BUOpoOM3ONMpylowmMe npoknagki, B
KayecTBe KOTOPbIX PEKOMEHAYETCHA NPMMEHSITb PE3UHOBbIE BUOPOU3ONATOPLI (KOBPUKM).

11 AONOJIHUTENbHbLIE TPEBOBAHUA K MPOEKTUPOBAHUIO
TENNOBbIX MYHKTOB B OCOBbIX MPUPOAHBLIX N KTUMATUYECKUX YCITOBUAX CTPOUTENIBCTBA

OBLUME TPEBOBAHUA

11.1 lpn npoekTMpoBaHUN TENMNOBLIX MYHKTOB B panoHax C ceMcMmyHocTbio 8 GannoB n 6onee, Ha BEYHOMEP3MbIX
rpyHTax, Ha nogpabaTtbiBaeMbIX TEPPUTOPUAX M B parioHax C NpocagoyHbIMKU OT 3amaduBaHus rpyHtamu Il Tuna Heobxoammo
cobniogatb TpeGosaHus CHulM 2.02.01-83, CHul ??-7-81" (u3a. 1995 r. ), CHulM 2.02.04-88.

Mpu pa3melleH 6akoB Ha NPOCAAOYHBIX FPYHTaxX ?? Tuna cnegyeT cobniodath Takke TpebosaHus CHulM 2.04 02-84"

lMpumeyaHue — lNpu NPOCaAOYHbIX rpyHTax ? TMNa TennoBble MYHKTbl NPOEKTUPYHTCA 6e3 ydyeTa TpeGOBaHVIVI OaHHOro pasgena.

PAMOHbI C CEACMUYHOCTbLIO 8 U 9 BANNOB

11.2 PacyeTHaa CeMCMUYHOCTb AMS 30aHWA TENMOBbIX MYHKTOB AOSMKHA MPUHUMATLCS OAMHAKOBOW C YCTaHOBMEHHOWM
pacyeTHON CENCMMYHOCTBIO ANA 30aHWI, 06CIY>XMBAEMbIX TEMNSIOBbIM MYHKTOM.

11.3 BbicoTa 3gaHuin Ha3eMHbIX TEMMOBbLIX MYHKTOB HE AOMKHA NpeBblwaTth 4 M.

11.4 3anopHas perynupyowass u npegoxpaHuTenbHasi apMaTypa He3aBUCMMO OT NapameTpoB TenfioHocUTenen u
OvameTpoB Tpyb AOMmKHA NPUHUMATBLCS CTarbHOWN.

11.5 B mecTax npucoeamMHeHus Tpy6onpoBoAoOB K Hacocam, BogonogorpeBaTensam n 6akam OOIMKHbI NpegycMaTpuBaThbes
KOHCTPYKLUUN KOMNEHCALMOHHbBIX YCTPOMCTB, obecneyumBaloine npogosnbHble U YrioBble nepemelleHuns Tpybonposoaos. [o-
nyckaeTcsi npuMeHeHune rmbknx BctaBok no 1.10.8 HacTosLwero ceoaa npasun.

11.6 B mecTtax npoxoga TpybonpoBoaoB TENMoBbIX ceTen Yepes hyHAAMEHTbI U CTEHbI 34aHWIA TeNnoBbIX MYHKTOB 3a30p
Mexay NMOBEPXHOCTBK TEMSOU3ONALUMOHHON KOHCTPYKLMM TPyObl, BEPXOM M CTEHKaMu Npoema AOMKeH npeaycMaTpmBaTbCs
He meHee 0,2 M.

[na 3agenku 3a3opa cnegyet NPUMEHSITb 3N1aCTUYHbIE BOAOra3oHENPOHMLAeMbIE MaTepurarnbl.

PAAOHbI BEHHOMEP3/1bIX FPYHTOB

11.7 MNpn pacyeTe Tpy6ONPOBOAOB HA CAMOKOMMEHCaLMIO TENMOBbIX YAUHEHNUN C Liefblo NOBbILLEHWS TMBKOCTN y4acTKOB
TpybonpoBoA0B MexXAy HENOABWKHBIMM ONOpaMn pacyeTHOe TEMoBOe yANMHEHNE yYacTka crneayeT yBenuymsaTth Ha 20 %.

11.8 34aHns 1 coopy>KeHns TeNnoBbIX MYHKTOB CriedyeT NPOoeKTMpoBaTh HAA3EMHBIMU C BEHTUIMPYEMbIMU MNOANOMbAMMW.

11.9 lMpoknagky TpybonpoBodoB criegyeT npegycMaTpyBaTb Bbllle YPOBHSA Mona. YCTPOWCTBO B MNOMy KaHarnoB wu
NPUAMKOB He JomnyCcKaeTcs.

11.10 [Ansa onopoxHeHus obopyaoBaHus 1 TpybonpoBOAOB TENMOBOrO MyHKTa M cUcTeM noTpebneHns Tennotsl cnegyet
npegycmatpuBaTb CUCTEMY ApeHaxa 1 cnnsa BoAbl, UCKIIOYaIOLLYI0 BO3AENCTBNE TENNOThI Ha FPYHT.

11.11 Yucno napannensHo paboTarolwmx BogonogorpeBartenen Ansi CUCTEM OTOMSEHUS AOMKHO ObiTb HE MeHee ABYyX,
paccynTaHHbIX Ha 75 % NPON3BOAMTENBLHOCTU KaXAblW, a ANS CUCTEMbl OTONMNEHNS 34aHUA N COOPY>KEHWIN, HE A0MNYCKaroLWmnX
nepepsbiBOB B nogadve tennotbl, — Ha 100 %.

11.12 MNpw npyMmeHeHUn apmaTtypbl OOLLENPOMBILLNEHHOrO Ha3Ha4YeHUs M Kpenexa, U3roTOBMEHHOro M3 YrnepoamncTon
cTanu, OIMKHbI cobMaaTbCa MEPONMPUSTUS, UCKITHOYaoLLMe BO3MOXHOCTb CHUXKEHNUSt TeMmnepaTypbl cTanm Huke muHyc 30 °C
npu TPAHCMOPTMPOBAHUN, XPAHEHWMN, MOHTaXe W SKCNyaTauum.

11.13 3arnybneHve 6GakoB ropsden BOAbl WM KOHAEHCATHbIX OakOB HWKE MMaHMPOBOYHbIX OTMETOK 3eMnn npu
CTPOUTENBCTBE Ha BEYHOMEP3MbIX IPYHTaX Mo NPUHUMMY ? (C COXPaHEHNeM Mep3rioro COCTOSHUS TPYHTOB) HE AOMYyCKaeTCs.

NOAPABATbLIBAEMbIE TEPPUTOPUU

11.14 lNpun npoekTMpoBaHMN TEMMOBBLIX MYHKTOB Ha nogpabaTbiBaeMbix TEPPUTOPUAX AOMKHbI cobnoaaTbea TpeboBaHus
nn. 11.4—11.6.
11.15 Ycunua ot HenoasWXXHbIX ONOP He AOMXHbI NepeaBaTbCs HA KOHCTPYKUMIO 30aHWUN.

NMPOCAAOYHBIE OT 3AMAYUBAHUA NTPYHTDI

11.16 Nog nonamu TennoBbIX MYHKTOB 1 Gakamu cnegyeT npegycmatpuBaTb YNNOTHEHWE rpyHTa Ha rmybuHy 2.0—2,5m.
KOHTYp yMnOTHEHHOrO rpyHTa OCHOBaHWA AOMKEH BbiTb Gorblue rabaputoB COOPYXeHUst He MeHee Yem Ha 3,0 M B Kaxayto
CTOPOHY.

Monbl AOMKHbI ObITb BOAOHENPOHWLAEMBIMM W WMETb YKMOH He MeHee 0,01 M B CTOpPOHy BOZOCOGOpPHOrO
BOJOHENPOHMLIAaEMOro NpusaMKa.

B mecTax conpspkeHus nornos co CTeHamMW JOIMKHbI MpedycMaTpuBaTbCcs BOAOHENPOHMLIAEMbIe MINHTYCbI Ha BbicoTy 0,1
— 0,2 m.

11.17 PaccTosHue oT 6akoB-akkyMynsiTOPOB U KOHAEHCATHbIX 6akoB, pa3MeLLaeMblX BHE TEMOBbIX MYHKTOB, A0 34aHWUN U
COOPYXEHWIN JOMMKHO ObiTh: MPY rPYHTOBBIX YCOBUAX ?? Tuna (C BOGONPOHMLI@EMbIMW NOACTUMAIOLMMU FPYHTaMK) HE MeHee
1,5 TOMLWMHBI MPOCaA0YHOro Cros; Npu rPyHTOBbLIX ycrosuax Il Tna (C BOAOHENPOHML@EMbIMU NMOACTUMAIOLMMW TPYHTaMM)
He MeHee Tpex TOMLMH NPOCafoYHOro Crnos, Ho He Gonee 40 m.

11.18 Npoknagky Tpybonposodos cneagyeT NnpegycMmaTpuBaTh, Kak Npasuno, Bbllle YPOBHS nona.

[HonyckaeTcst npoknaaka TpybonpoBogoB B BOAOHENPOHMLI@EMbIX KaHanax.



11.19 B mecTtax npoxoda TennoBbIX ceTen 4epe3 PyHAaMEHTbl WK CTeHbl 34aHUN TennoBbIX MYyHKTOB 3a30p Mexay
MOBEPXHOCTBLIO TEMNMON30MALMOHHON KOHCTPYKLUMKN Tpybonposoaa u Bepxom (HM30M) OTBEPCTUSA OOMKEH npegycMaTpmBaTbCs

C y4ETOM BO3MOXHOIN NPOCAAKMN 34AHUS UM COOPYKEHMS.

MPUNOXEHME 1

MUHUMATBbHbIE PACCTOSAHUSA B CBETY OT CTPOUTENBbHbIX KOHCTPYKLMA O TPYBONPOBO/OB,
OBOPY[OBAHUA, APMATYPbI, MEXXQY MOBEPXHOCTAMM TENNOU3ONALUMNOHHBLIX KOHCTPYKLUUN CMEXHbIX

TPYBOMNPOBOAOB, A TAKXE LULMPUHA NMPOXOO0B

MuHuManbHbIe PpacCcTOsIHUA B CBETY OT TPyGONpPOBOAOB A0
CTPOUTENbHbIX KOHCTPYKLMIA U O CMEXHbIX TPyGonpoBoaoB

yKasaHHbIX B JaHHOW Tabnuue, Ho C y4eTom TpebosaHuii n. 2.33.

YcnoBHbIN PaccTtosiHme oT NOBEPXHOCTU TENNMON30NSALNOHHON KOHCTPYKLIMK
anameTp TPy6onpoBOAOB, MM, He MeHee
TpybonpoBso
[0B, MM
[0 CTeHbI no no nona [0 MOBEPXHOCTH
nepekpbITUA TENOoN30NALMOHHON KOHCTPYKLUN
CcMexHoro Tpyb6onposoaa
no BEPTVKanu | No ropmM3oHTanu
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
lNpumevyaHue—TIpy  PEKOHCTPYKLUMM  TEMnoBbIX  MYHKTOB C  MCMOMb30BaHWEM

CYLLECTBYIOLUMX CTPOUTESIbHLIX KOHCTPYKUMIA [OMYCKAeTCss OTCTYMNMEHWEe OT pa3MepoB,

HaumeHoBaHWe 060pyaoBaHNS 1 CTPOUTENBHBLIX KOHCTPYKLWA,
Mexay KOTOpPbIMM NPeayCcMaTpUBaOTCA NPOXoabl

LnpuHa npoxoaos
B CBETY, MM, He

hyHOameHTe 6e3 npoxoda Mexay HAMU, Ho ¢ obecneyeHnem
BOKPYI COBOEHHOW YCTaHOBKW NPOXOA0B

MeHee
Mexay Hacocamu ¢ anekTpoasuratensmMm HanpsbkeHunem o 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexgy Hacocamu 1 CTeHON 1,0
Mexay Hacocamu 1 pacrnpeAenuTenbHbIM LUTOM UMK LUTOM 2,0
KUMnA
Mexagy BbicTynaroLmmm Yactsimm obopygoBaHus 0,8
(BoponoporpeBaTenen, rpsa3eBMKOB, 31EBATOPOB M Ap.) UK
BbICTYNaoLLMMU YacTaMn 060pyaoBaHUSt U CTEHOMN
OT nona unu nepekpbITUS 40 NOBEPXHOCTM TEMNOU30NSALMOHHbIX 0,7
KOHCTPYKUMI Tpy6onposoaos
[Ons obcnyxvBaHusa apmaTypbl U KOMMNEHCATOPOB (OT CTEHbI 4O
hnaHua apmaTypbl Unu A0 KOMNEHcaTopa) Npy AuameTpe Tpyo,
MM:
0o 500 0,6
ot 600 go 900 0,7
Mpwu ycTaHoBKe ABYX HACOCOB C 3NIEKTPOABUraTENSMMU HA OOHOM 1,0

Ta6bnuua 1

Tabnuua 2

Ta6bnuua 3

MuHuMmanbHoe paccTosiHue B CBETY Mexay prﬁonpOBOAaMM N CTpOoUTENIbHbIMU KOHCTPYKLUMNAMU

npy ycTaHoOBKe ABYX HAacoCOB C 3fIeKTPOABUraTensMu Ha OfHOM
dyHAameHTe y cTeHbl 6e3 npoxoaa

HaunmeHoBaHune PacctosHue B cBeTy,
MM,
He MeHee
OT BbICTYMawWMX 4Yacterh apmaTypbl wunu obopygoBaHus (c 200
YY4ETOM TENOM3ONALUNOHHON KOHCTPYKLIMM) 4O CTEHbI
OT BbICTynawWMX YacTel HacoCcoB C arekTpoaBuratensmu 300
HanpsbkeHuem go 1000 B ¢ gnameTpom HanopHoro naTpybka He
6onee 100 mm (npu ycTaHoBKe y CTeHbl 6€3 npoxoaa) Ao
CTEHbI
Mexay BbICTYNaroLWMMN YacTAMU HacoOCOB W areKkTpoaBuraTenem 300




OT (raHua 3agBMXKM Ha OTBETBMEHMM [0 MOBEPXHOCTU 100
TENMoM30MnALMOHHON KOHCTPYKLMW OCHOBHbIX TPYO

OT BbIABUHYTOrO LUNUHAENS 3aABWXKW (MNW WTypBana) A0 CTeHbI 100
unu nepekpbiTMsa npu Dy < 400 mm

To xe, npn Dy 2500 mm 200
OT nona Ao HM3a Tennon3oMnALMOHHON KOHCTPYKLMM apMaTypbl 100
OT cTeHbl unu oT chnaHua 3aaBUKKN A0 LITYLLEPOB AN 100
BbIMyCKa BOAbI UK BO3AyXa

OT nona vnu nepekpbITUS [0 MOBEPXHOCTU TEMNON30NALNOHHOM 300
KOHCTPYKUMWN TPYD OTBETBMNEHWI

NPUNOXEHUE 2

METOAWKA ONPEAENEHUA PACYETHOW TENNOBOW NPOU3BOAUTENBHOCTU BOAONOAOrPEBATENEN
OTOMNNEHUA U TOPAYEIO BOOOCHABXEHUA

1. PacyeTHyI0 TEMNmoByt NPOM3BOAUTENLHOCTL Bogonogorpesateneit Q% cnefyeT NpUHUMATB MO PacyeTHbIM TEMMOBbIM
NMoTOKaM Ha OTOMMEHWE, BEHTUMALUMIO U ropsyee BoAOCHabXeHue, NpUMBEAEHHbIM B MPOEKTHOW AOKyMEHTaUMW 30aHUA U
COOPYXXEHWUN.

Mpu OTCYTCTBUM NPOEKTHOM OOKYMEHTaLuMW OonyckaeTcs onpefensTb pacyeTHble TEMMOBbIE MOTOKW B COOTBETCTBUM C
ykasaHusmu CHulM 2.04. 07-86" (Mo yKpyMHEeHHbIM rnokasaTtensm).

2. PacueTHyto TEMNMoBYo MPOM3BOAUTENLHOCTL BOLOMNOLOrpeBaTenei Ans cuctem otonnewns Q%o cneayeT onpegensits
npu pac4yeTHON TeMnepaType Hapy>XHOro Bo3dyxa AN NPOeKTUPoBaHWsA oTonneHus t, , °C, n npyHUMaTh No MakcumarnbHbIM
TennosbIM NoTokaMm Qomax, ONpeaensieMbiM B COOTBETCTBUM C ykaszaHuem M. 1.

Mpu HEe3aBMCUMOM MNPUCOEAMHEHUN CUCTEM OTOMMEHUS U BEHTUNAUMM Yepe3 obLuii BogonogorpeBaTtenb pacyeTHas
TennoBas NPOM3BOAMTENBHOCTbL BoAonoforpesatensi, BT, onpegenseTca no cymMMe MakCUManbHbIX TEMMOBbLIX NMOTOKOB Ha

oTonfieHne n BeHTUunauunio:
Q Q m Q m
0 0 max vm,ax

3. PacueTHylo TennoByl Npou3BOAMTENBHOCTb Bogonodorpesartenei, BT, ona cuctem ropsyero BogocHabxeHus C
yyeToM noTepb TEMMOTbl MOAAWMUMA W  LMPKYNAUMOHHBIMK TpybonpoBogamu QSPh, BT cnegyet onpegenatb npu
TemnepaTtypax BoAbl B TOYKE M3rioMa rpaduka Temnepatyp BOAbl B COOTBETCTBMM C yKaszaHusmu n. 1, a nmpu oTCyTCTBUK
NPOEKTHON AOKyMEHTAaLMM — MO TENJIOBLIM NOTOKaM, OnpeaensemMbiM Nno cnegyrolmm opmynam

npu Hanuymm 6aKkoB-aKkKyMynaTOPOB HarpeBaemow BoAbl y noTpebuteneii — no cpegHeMy TennoBOMY MOTOKY Ha ropsiiee
BOOOCHabxeHne 3a oTonuTenbHbll nepuog, onpegensemomy no n. 3. 13,a CHull 2.04. 01-85, no dopmyne

h
SP QT o
Qh = 12 W1 3aBMCUMOCTM OT NPUHATOrO 3anaca TennoTel B 6akax no npwn. 7 u 8 ykazaHHou rnaebl (unu no CHull 2.04

07-86" —ij -Q,.);

npu oTCYyTCTBUM GAKOB-aKKyMyrnsiTOPOB HAarpeBaeMon BOAbl y NOTpebutenei — no MakcMMarbHbIM TEMMOBbLIM MOTOKaM Ha
ropsiiee BopocHabxeHue, onpegensembim no n. 3.13,6 CHull 2.04.01-85, Q:P = Q: (vim no CHuM 2. 04.07-

86" =
Qh _thax)
4. Tlpu OTCYTCTBUM [aHHbIX O BENUYMHE MNOoTepb TENNoTbl TpybonpoBOoAaMM CUCTEM FOpPsSMEro BOOOCHaGXEHUS

JonyckaeTca TEnnoBble MOTOKM Ha ropsiiee BofocHabxeHve. BT, onpefenste no copmynam npu Hanuumm Gakos-
aKKyMynsTopoB

th = % hm(55_tc)(1+km)’ (1)
Npu OTCYTCTBUM GaKOB-aKKyMynsiTOpPOB Qh max = % . (Gh max T Ghmc KTH)(55 - tc)§ @

roe Krn— KoadpduuMeHT, yuuTbiBalOWUA MOTepu TennoTel TpybonpoBogamMuM CUCTEM ropsyero BoAOCHabxeHwus,
NPUHYMaeMbIn

no taén. 1.
Ta6bnuua 1
Tunbl cMcTeM ropsiyero BogocHabxeHns KoathduumeHT, yuntbiBaoLwuin notepu
TennoTbl TpybonpoBogamu, Krn
npv Hanuuuu Tennoebix | 6e3 Tenno-
ceTel ropayero BbIX ceTen
BOAOCHabXxeHus nocne ropsiyero
uTn BOJOCHab-
KEeHNst
C nsonunpoBaHHbIMK CTOsikamu 6e3 norio- 0,15 0,1
TeHuecymTenemn
To e, C MoNoTeHLecyLUMTENsMU 0,25 0,2
C Hen3onupoBaHHLIMU CTOSIKAMW U 0,35 0,3
nonoTeHUecynTeNnsiMm

Tabnuua 2



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

KoadbduumeHt yacoson |5,15| 4,5 | 4,1 3,75 3,5 3,27 | 3,09 2,97
HepaBHOMEPHOCTU
BOCONOTPEOIEHs Ky

MpopomkeHune Tabn. 2

YucneHHocTb xutenen |[2500/3000] 4000 [ 5000 | 6000 | 7500 [ 10000 | 20000
KoadhduumeHT yacosom 2,9 (2,85] 2,78 | 2,74 2,7 2,65 2,6 2,4
HepaBHOMEPHOCTU

BOAONOTPEONEHNs Ky

I'IpM OTCYTCTBMMN OaAHHbIX O KONMNYeCTBE U XapaKTepUucTtuke BOﬂOpaSGOprIX I'IpVI60pOB yacoBom pacxon ropﬂqelﬁ BOAbI
Ghmax AnNAa XUnbix paVIOHOB aonyckaeTca onpenendatb no d)opmyne
Ghmax = KT Z Gh ’ (3)

rae ky — K03 ULMEHT YacOBON HEpPaBHOMEPHOCTM BOAOMNOTPEGNEHNS! NPUHUMAEMbI No Tabn. 2.

MpumeyaHue — [Na cUCTEM ropsiyero BOAOCHABXeEHUs, OGCMY>XMBAKOLLMX OLHOBPEMEHHO XWUMble U OGLLECTBEHHbIE
3aHus, KO3(PMULMEHT YACOBOW HEPABHOMEPHOCTM CriefyeT NPUHUMATL N0 CYyMME YUCMEHHOCTM XUTENEN B XUIbIX 3AAHUSX
W YCMOBHOWM YncneHHOCTM xuTeneit Uy, B OBLLECTBEHHBIX 3[aHUsX, onpeaensiemMoli no dopmyre

U, = 025G @

roe G*®m — cpeaHuit pacxon BoAbl Ha ropsiyee BOLOCHAGKEHUE 33 OTOMMUTENbHBIA Nepuos, Kr/d, A5s OBLLECTBEHHbIX
34aHun, onpegensiemMsbln no CHulM 2.04.01-85.

Mpu OTCYTCTBUM AaHHbLIX O Ha3Ha4YeHUN OOLLECTBEHHbIX 30aHWI AOMYCKAETCA Npu onpeaeneHnn koaguumMeHTa 4acoBon
HepaBHOMEPHOCTU Mo Tabn. 2 YCNOBHO YNCINEHHOCTb XUTENen NpuHMMaTh ¢ koaddpuumeHTom 1,2.

NPUNOXEHUE 3
METOAUKA ONPEOENEHUSA NAPAMETPOB [N151 PACYETA BOAOMNOAOIrPEBATENENA OTOMJNEHUA

1. PacuyeT NOBEPXHOCTU HarpeBa Bogornogorpeeateneit otonnexusi F, m°, mpoBOAUTCS Npu TemnepaType Bogbl B
TENMOBOW CETU, COOTBETCTBYIOLLEN pacyeTHOW TemnepaType HapyXHOro BO3fdyxa Ans NMPOeKTUPOBaHUS OTOMMEHUs, U Ha
pacueTHyt npoussoauTensHocTb Q° g, onpeaeneHHyto no npun. 2 , no dopmyrne

SP
Q.

F=—>0_
kat,,

M

2. Temnepatypy HarpeBaemow BoAbl crieayeT NpUHUMaTh:

Ha BXOAe B BOOOMOAOrpeBaTerb Tz, — PABHOW Temnepatype Boabl a obpaTtHOM TpybonpoBOAE CUCTEM OTOMIIEHUST MpU
Temneparype HapyXHoro Bosayxa to;

Ha BbIXOo4e M3 BOAOMNOAOrpeBaTens Tor — PaBHOW TemnepaType BoAbl B MOAANOLEM TpyOONpoBoAe TEMNOBLIX CeTel 3a
LTI vnn B nogatowem TpybonpoBoae CUCTEMbI OTOMSIEHUS NPW ycTaHOBKe Bogonogorpesatens B UTI npu Temnepartype
Hapy>kHoro Bosayxa to;

MpumeyaHme — MNpu HE3aBUCUMOM NPUCOELMHEHNM CUCTEM OTOMSEHMSA U BEHTUNSALMM Yepes obLLmMIA BogonogorpeBaTtenb
TemnepaTtypy HarpeBaemow BoAbl B obpaTHOM TpyGonmpoBoae Ha BXOAe B BOAoOMOAOrpeBaTenb criefyeT onpefensitb C
y4yeToM TemnepaTypbl BOAblI NOCre npu coeauHeHusi TpybonpoBoda cuctembl BeHTUnsAumu. MNpu pacxope TennoTbl Ha
BEeHTUNAUMIO He 6Gonee 15 % CyMMapHOro MakCMMarnbHOrO 4acoBOrO pacxoda TemnnoTbl Ha OTOMfieHMe [onyckaeTcst
TemnepaTtypy HarpeBaemMon BOAbl Meped BOAOMOOOrpeBaTeneM MNpuvHUMMAaTb PaBHOWM TemnepaType BoAbl B obpaTHOM
TpybonpoBoae cUCTEMbI OTOMMEHUS.

3. Temnepartypy rpetowen Boabl criegyeT NpuHUMaTh:

Ha BXxo4e B BOAOMOAOrpeBaTB/lb — PaBHOW TemnepaTtype BoAbl B NogatLieM TpybonpoBoAe TEMMOBOW CETU Ha BBOAE B
TENIOBON NYHKT T1, NPU TeMNepaType HapyXHOro Bosayxa to,

Ha BbIXOAe U3 Bogonoporpesartens T2, — Ha 5—10 °C Bbile TemnepaTypbl BOAbI B 0OpaTHOM TpybGonpoBoae CUCTEMbI
OTOMMEHMS MPY pac4eTHOWN TemnepaType HapyXHOro Bo3ayxa to;

4. PacuyetHble pacxoabl Boabl Ggo M Gomax, KI/M, ONs pacyeTa BofonoforpeBaTenel CUCTEM OTOMNEHUSA crieayet
onpenensite no hopmynam:

rpetoLLen Boabl

Gd — 3.6 Qomax (2)
(T1 - Toz)c
HarpeBaeMOﬁ BOAbI
36Q
G . — omax (3)
i (Tm - Tz)c

Mpn He3aBUCUMOM MPUCOEAMHEHUM CUCTEM OTOMMEHMS U BEHTUNSUMM 4Yepe3 obwmii BogonodorpeBaTtenlb pacyeTHble
pacxoppbl Boabl Ggo U Gomax, KI/4, criegyeT onpeaenats no popmynam:
rpetoLLen Boabl



G - 3'6(Q0max + vaax) (4)
do (11

- Toz)c

HarpeBaeMow BoAbl

G _ 36(Q0max + vaax) (5)
omax (Tm _ 12)0

roe Qomax, vaax — COOTBETCTBEHHO MaKCMMarllbHbl€ Tens1oBble NOTOKN Ha OTONJNIEHNE N BEHTUNALUIO, BT.
5. TemnepaTypHbIi Hanop Ate,, °C. BogonogorpesaTens oTonneHns onpeaenseTtcs no popmyne

A tcp _ (T1 B Tm) B (Toz B T.) ©)
T—T
23lg——%
T2~ To
6. KoadbcpuumeHT Tennonepeaayn B 3aBUCUMOCTM OT KOHCTPYKLMM BOAOMOAOrpeBaTens credyeT onpeaenath o npun.
7—9.

NPUNOXEHUE 4

METOOUKA ONMPEOENEHUA MNAPAMETPOB 1A PACYHETA BO,EIOHO,EIOFPE@ATEHEVI FOPAYEIro
BOAOOCHABXEHUA, NPUCOEAMHEHHBIX MO OAHOCTYNEHYATOU CXEME

1. PacyeT noBepxHOCTM HarpeBa BOAOMNOAOrpeBaTENEN ropayero BOAOCHabXeHNa criegyeT npom3BoauTb (CM. puc. 1) npu
TemnepaTtype BoAbl B nopawowem TpybonpoBode TENMOBOW CETW COOTBETCTBYHOLLEW TOYKe M3noma rpadwuka TemnepaTyp
BOAbl, WM NPV MUHMMAarbHOW TemnepaType BOAbl, €Crnu OTCYTCTBYET W3MoM rpadumka TemnepaTtyp, U MO pacyeTHOMN
NpOM3BOAMTENBHOCTU, ONPEAENEHHON NO Npwr. 2

SP
Q,

:kAtp

roe Qh, onpegensieTca npu Hanuuuu OakoB-akkymynsaTopoB no dopmyne (1) npun. 2, a npu oTcyTCTBUM OGakoB-
aKkKymynsaTopos — no cpopmyne (2) npun. 2.
2. Temnepatypy HarpeBaemomn BoAbl criegyeT NMpuHMMaTb: Ha Bxode B Bogonogorpesartenb t— pasHonm 5 °C ecnun

F

(1

OTCYTCTBYHT 3KCMfyaTauMoOHHblE AaHHble Ha Bbixoge M3 Bogonoporpesatens t, — paBHon 60 °C, a npu BakyyMHON
neaspaumm — 65 °C.
3. Temnepatypy rpetowen Boabl cnegyeT NPUHMUMAaTh: Ha BXOAE B Bogonogorpesartens 1’y — paBHOW Temnepartype BoAbl

B nogawowem TpybGonpoBoae TEMNOBOW CEeTW Ha BBOAE B TEMNOBOW MYHKT MpU TemnepaType HapyXHOro BO3[yxa B TOYke
n3noma rpaduvka Temnepartyp BoAbl, Ha BbIxo4e U3 BOAO nogorpesarens 1's — pasHon 30 °C.

4. PacyeTHble pacxogbl Boabl Ggn M Gh, Kr/d, Ana pacyeTa BoAonodorpeBaTensi ropsyero BogocHabxeHust cregyet
onpeaensaTe no dopmynam

rpetoLLen Boabl

SP
G. - _36Q, @)
oh ( r )
T~ T 3)C
HarpeBaeMoﬁ BOAbI
36Q."
Gh = 3 ©)

(t-t)e
5. TeMnepaTypHbIil HAaNop BOAONOAOrPEBAaTENS FOPSIYEro BOAOCHAGKEHNS onpeaensieTcs no popmyne
’ ’
(T B_tc)_(T 1_th,)
I
T 3 - tc
23lg——~
T 1 th
6. KoadhdpuumeHT Tennonepenaqn B 3aBMCUMOCTM OT KOHCTPYKLMM Bodornogorpesartens crnedyeT onpeaensts no npu.
7—9.

At =

NMPUNOXEHME 5

METOOUKA OMNMPEAOENEHUA MAPAMETPOB AJ1A PACHETA BOJ],OI'IOLI,OI'PE?ATEJ'IEVI FOPAYEIro
BOAOOCHABXEHUA, MPUCOEAUHEHHBLIX NO ABYXCTYNEHYATOU CXEME

MeToguka pacyeTa BogonoforpeBaTefiei ropsiyero BOAOCHAGXKEHWUS,, MNPUCOEAMHEHHbIX K TEnnoBoM CcetTu no
OBYXCTYyNneH4yaToi cxeme (CM. puc. 2— 4) ¢ orpaHMYeHneM MakcMMarbHOrO pacxoga CeTeBoi BoAbl HAa BBOA, NpMMeHsiemas



[0 HacTosAWero BPeMeHW OCHOBaHa Ha KOCBEHHOM METOAE, MO KOTOpPOMYy TennoBas MNpou3BOAUTENbHOCTb ? CTyneHu
Bogonogorpesarenen onpegensetcss 6anaHcoBON Harpy3Kkon ropayero BoaocHabxeHus, a Il cTyneHm — no pasHuue Harpy3ok
MeXay pacyeTHOMN 1 Harpyskon ?ctynenu. [pu 3ToM He cobnogaeTcs NPMHUMN HEMPEPBLIBHOCTU: TeMnepaTypa HarpesaeMon
BOAbl Ha BbIXOAE 13 Bogonogorpesatens ? CTyneHyn He coBnagaeT ¢ TemnepaTypoy TOM e BOAbl Ha Bxoae BO Il cTyneHb, 4To
3aTpyAHSAET ee UCnonb3oBaHWe AN MalMHHOMO cYeTa.

HoBasa meTtoauka pacyeTa Gonee normdHa Ans OBYXCTYNEHYaTOW CXeMbl C OrpaHMYeHUeM MaKCMMarbHOro pacxopa
ceTeBou BoAbl Ha BBOA. OHa oCHOBaHa Ha TOM MOMOXEHUN, YTO B Yac MakcMMansHoro sogopasbopa npu pacyeTHou AN noa-
bopa BogonoporpeBaTenen TemnepaType HapyXHOro BO3[dyxa COOTBETCTBYWOLLEW TOYKe W3NoMa LeHTparnbHOoro
TemnepaTypHoro rpaduka, BO3MOXHO NpekpalleHne nogadn TennoTbl Ha OTOMMeHWe, N BCA ceTeBas BOAA MOCTynaeT Ha
ropsiiee BogoOCHabxeHue.

[na Bbibopa HeobxooMmoro TunopasMepa WM 4Yucna Cekuuin KOXyxXoTpybHoro nnbo 4ucna nnactuH M uYucna Xoaos
nnacTUHYaToro BoAOMNOAOrpeBaTenen crnegyet OnNpefennTb NOBEPXHOCTb HarpeBa MO pacyeTHON MNpPOU3BOAUTENBHOCTU U
Temnepartypam rpetoLlen n HarpesaemMon BoAbl U3 TEMMOBOro pacyeTa B COOTBETCTBUMN C HDKENPUBEAEHHbIMY hopMynamu.

1. Pacyet nosepxHocTu Harpesa F, M, BOAONOAOrpeBaTenein ropsyero BOAOCHabXeHUs AOMKEH NPOU3BOAUTLCA Mpu
TemnepaTtype BoAbl B nogalwoLieM TpybGonpoBode TEennoBOW CETW, COOTBETCTBYHOLLEA Touke M3noma rpaduka Ttemnepartyp
BOAb! MMM NPU MUHUMAaNbLHOW TeMnepaType BOAbl, EC OTCYTCTBYET U3NOM rpaduka TemnepaTtyp, Tak Kak Npu 3TOM pexvme
6ygeT MMHMManbHLIM Nepenag TemnepaTtyp 1 3HadeHui koadpdmumeHTa Tennonepegayu, no opmyne

QSP
_ h
kAt,,

roe Q%P — pacyeTHas Tennosas NPOVM3BOAUTENBHOCTbL BOAOMOAOrpeBaTenei ropsyero BogocHabxeHus, onpegensercs
no npwn. 2,

K — KoahduumneHT Tennonepenayu, BT/(M2 °C), onpegensieTcsi B 3aBMCMMOCTM OT KOHCTPYKLMX BOAOMNOJOrpeEBaTenei no
npun 7—9,

Atep — cpegHenorapudmMuyeckasi pasHOCTb TemnepaTyp MeXAay rpetoLlien U HarpeBaeMow BOAoK (TemnepaTtypHbIA Hanop)
°C, onpepgensietcs no gopmyne (18) HacToALEero NpUNoXeHuns.

2. PacnpepeneHue pacyeTHOW TennoBow MPON3BOAUTENBLHOCTH Q%% Bogonoporpesatenen mexagy ? un Il ctyneHamu
OCYLLIECTBNSAETCS UCX0OA M3 YCroBUs, YTO HarpeBaemasi Boga Bo |l ctyneHn gorpeBaetcs no temnepartypbl th = 60 °C, a B ?
CTyneHn — Ao TemnepaTypbl t’n, onpegensemMon TEXHUKO-9KOHOMUYECKMM pacyeToMm unu npuHumaemon Ha 5 °C meHee
TemnepaTtypbl ceTeBon BoAbl B 06paTtHOM TpybonpoBoAe B TOYKe n3noma rpadmka.

PacuyeTHas Tennoeasi npou3BogMTenbHOCTL Bogonogorpesatenet ? u Il ctyneHen Q

dopmynam
sP Cc
Qh I = Gh max(t; - tc) % (2

C
Q:PH = Gh max (th - t;) % ()

3. Temnepatypa HarpeBaemMon Bofbl, °C, nocrie ? CcTyneHu onpegensetcs no opmynam:
npu 3aBUCMMOM MPUCOEAVNHEHNN CUCTEMbI OTOMMEHNS

F (1)

2 2?
SP""h, BT, onpegensietca no

t.=1’,-5 4

npun HesaBncMMOM NpncoegnHeHnn CNCTeMbl OTOMNEHNA

1 ’
th=T 025 (5)
4. MakcumarnbHbIN pacxod HarpeBaeMomn BoAbl, Kr/4, npoxoadwen yepes ? u |l ctyneHn Bogonogorpesatens, cnegyet
paccynTbiBaTb UCXOOSA U3 MakCUManbHOro TEMMOBOro NOTOKA Ha ropsiiee BogocHabxeHne Qnmax, Onpegensaemoro no opmy-
ne 2 npwu. 2, n Harpesa BoAbl 4o 60 °C Bo ?? cTyneHu:
_ 36 thax (6)

GSP —
hmax (th _ L)C

5. Pacxog rpetowueit Bogasl G g, Kr/u:

a) And TennoBbIX MYHKTOB Npu OTCYTCTBUN BeHTI/IJ'IHU,I/IOHHOIZ Harpyskm pacxon rperow,elh BOAbl NPUHMMaeTCA OANHAKOBbIM
ansa ? v ?7? ctyneHen BogonoaorpeBaTenei 1 onpeaenseTca:

npu perynmposaHnMn oOTNyCKa TennoTbl No COBMeU.I,eHHOI7I Harpyske oTtonfieHna u ropgayero BO,EI,OCHa6)KeHI/IF| — no
MakcumanbHOMY pacxody CeTeBOW BOAbl Ha ropsiiee BogocHabxeHue (cdopmyna (7)) nubo nNo mMakcMmanbHOMY pacxony
CceTeBOM BOAbl Ha oTonneHne (dpopmyna (8)):

sp _368:055QQ,, ; -
d (T /1 -1 rz)c
3.6 Qomax . (8)

GSPd: GdO: (

B kayecTBe pacyeTHOWN NpuHMMaeTcs 6onbLiasn n3 NoJTy4YeHHbIX BEJTNYNH,
npun perynmpoBaHnn OTnycka TensoTbl NO Harpyske OoTonjieHudA pacyeTHbIM pacxof rpetoLwen Boabl onpenensieTcs no

dopmyne

T~ Tz)c ,



SP
Gd = Gdo +12 Gdhm ©)

1
55—
G — 3.6th th + 02 (1 0)
dhm ’ 55 _ t
dt/-17,)\ %5t
|_|pl/l 9TOM crealyeT NpoBepATb TeMnepaTtypy rperou.l,e17| BOAbl HA BbIXO04e U3 Bogonoagorpesartend ? CTyneHu npu Qhmax NO
dopmyne
7 3’6 thax
T.=T SP "

c@,

B cnyyae ecnun TemnepaTtypa, onpegeneHHas no gopmyne (11 ), nonyumnace Hwke 15 °C, 10 % crnegyet npuHUMaTh
paBHown 15 °C, a pacxop rpetowen Bogbl nepecumTatb no gopmyne
3.6 thax . (12)

SP _
G d (1/1_15)0’

6) A58 TennoBbIX MNYHKTOB NPY Hann4mMmM BEHTUNALWMOHHON Harpy3ku pacxop, rpetoLlen Boabl NpUHUMaeTcs

ans ? ctynenu
SP
Gd ‘= Gdhmax+ Gdo' (13)

SP
Gd ! = Gdhmax (14)

o 2?
6. TemnepaTypa rpetoLen Bogbl, °C, Ha Bbixoge n3 sogonoporpesatens Il ctyneHn v ,:

SPII
I 3.6 Q
T.= 1,1_ 8211 (15)

cG,
7. Temnepatypa rpetoLlen Bogel, °C, Ha Bxode B Bogonogorpesarenb ? CTyneHun 1?1

11
TI — Tz Gdh max + TZ Gdo
1 Gdh max + Gdo

- ?
8. Temnepartypa rpetowier Bogpl, °C, Ha BbIXxo4e u3 Bogonogorpesatens ? CTyneHn t's

ansa |l ctynenn

(16)

SP
., 36Q,
Tz =T 1 SPI (17)
c(@G,
9. CpenHenorapudmMnyeckasi pasHOCTb TEMMNePaTyp MEXAy rpetoLlen n Harpesaemon Boaon, °C
At - At
At,=—"—" (18)
At
23lg—°
Af,

NPUNOXEHUE 6

METOOWKA ONMPEAOENEHUA MNAPAMETPOB 1A PACHETA BO.EIOHO,EIOFPVEBATEJ'IEVI rOPAYEro
BOAOCHABXEHUA, NPUCOEAUHEHHbBIX MO ABYXCTYMNEHYATOWU CXEME CO
CTABUITU3ALIMEN PACXOOA BOAbl HA OTOIJIEHUE

1. TOBEPXHOCTb HarpeBa BogomogorpeBaTeneil (cM. puc. 8) ropsuero BogocHaGkenusi F, m?, onpegensetcs npu
TemnepaTtype BoAbl B nogawLem TpybonpoBode TEMMOBOW CeTU, COOTBETCTBYIOLLENA TOYKE u3noma rpadmka TemnepaTyp
BOAbI, NN NPU MUHMMAnbHOW TeMnepaType BOAbI, €CMM OTCYTCTBYET U3MNOoM rpadmka Temnepartyp, Tak Kak npu 3ToM pexvme
OyaeT MMHUManbHbIA Nepenag TemnepaTyp M 3Ha4YeHun koadduumeHTa Tennonepegayu, no gopmyrne

QSP
_ h
kat,,

rmpe Q%% — pacyeTHas TennoBas NpPOU3BOAMTENBHOCTbL BOAOMOZOrpeBaTernen ropsyero BogocHabxkeHnus, BT,
onpegenseTcsa no npwn. 2;

Atep — cpefHenorapmdmMuyeckas pasHoCTb TeMnepaTtyp Mexay rperoLen n Harpesaemon sogou, °C, onpegensieTcs no
npvn. 5;

F (1)



K — KO3dhuumeHT Tennonepegayun, Bt/(m
npun. 7—9.

2. Tennoson notok Ha |l cTtyneHb BogonoporpeBaTens Qs hd, BT, Npyv OBYXCTyneH4yaToOW CXeme MNpUCOeaMHEeHUst
Bogonogorpesartenei ropsyero BoAoCHabxeHnsa (no puc. 8), HeobxoAMMbIN TONMbKO ANS BbIMUCMEHUS pacxoda rpetoLuen
BOAbl, NPV MakCUMarnbHOM TENnoBOM MOTOKE Ha BeHTUnAuumio He 6Gonee 15 % MakcuManbHOro TEnnoBOro MOTOKa Ha
oTonneHve onpeaenseTcs no hopmynam

npu oTcyTCTBMU HaKOB-aKKyMynATOPOB HarpeBaemon Boabl

°C), onpegensieTcs B 3aBMCUMOCTM OT KOHCTPYKLMN BOAONOZOrpesaTenen no

QsPII =12 Ghm(55 t ) +Q. @)

npy HanMuun GakoB-akKyMynsTOPOB HarpeBaemon BoAbI

QSPII Ghm (55 th)

5+ Q. 3)
rae Qm — Tennosble noTepun pr60l‘IpOBO£|,OB CUCTEM ropayero BO,D,OCHa6>KeHVIF| BT.
|_|pl/l OTCYTCTBUM Oa@HHbLIX O Benn4ynHe TerIJ'IOBEIX noTepb pr60|‘IpOBOJJ,aMVI CUCTEM ropayero BO,D,OCHa6>KeHVIF| TennoBowu
noTok Ha |l ctyneHb Bogonogorpesatens, BT, Q" h AoMnycKaeTcs onpeaenaTb no oopmynam
npu OTCYTCTBUM OaKOB-aKKyMynsiTOPOB HarpeBaemMo BoAbl
SPIL
Q. =

& Guftefes- )i fss-Uf @

npu Hann4nmn GaKOB-aKKyMyﬂHTopOB HarpeBaeMow BoAbl
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roe Kmm— KoapuUMEHT, yuuTbiBalOWUA MNOTEPU TennoTbl TpybonpoBodaMuM CUCTEM rOpsiHero BoAOCHabXeHus,
npuvHUMaeTcs no npun. 2.

3. PacnpegeneHve pac4eTHOM TENnnoBOW NPOM3BOAUTENBHOCTM BogonogorpesaTenen mexgy ? u Il cTyneHsmum,
onpefeneHne pacyeTHbIX TemnepaTyp M pacxofoB BoAbl ANs pacyeTa BoAomnoforpeBaTenen crnegyet npuHUMMaTthb Mo
Tabnuue.
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lMpumeyvaHus

1 Mpu He3aBUCUMOM NPUCOEAVHEHUN CUCTEM OTOMINEHNS BMECTO T CrieayeT NPUHUMaTh Tgy .

2 BenuuvHa Heporpesa B ? cTyneHu § , °C, npuHumaetcs: ¢ 6akamu-akkymynstopamu 8 = 5 °C, npu otcyTcTBUM

6akoB-akkymynsitopos & = 10 °C.

3 lNpwu onpefeneHun pacieTHOro pacxofa rpetoLLeii Boabl Anst ? CTyNeHn BOAONOAOrpeBaTENs PacxXoA Bofbl OT

CUCTEM BEHTUMNSILIUN HE YYUTbIBAETCS.

4 TemnepaTypy HarpeBaeMon BoAbl Ha BbixoZe U3 nogorpesatens t, B LITM u B UTI cnepyeT npuHumMaTth paeHoii 60 °C, a B f a LITM ¢ BakyymHoii feaspauuein —t, = 65 °C.
5 BennunHa TennoBoro noToka Ha oToMnmneHue B Touke U3noma rpacuka Temnepatyp Q'p onpegensietcs no

bopuyne t-t,

Q 0= Qomax t-t,

NPUNOXEHUE7

TENNOBOW U TMAOPABNUYECKUA PACYET FOPU3OHTAMNBbHbIX CEKLIMOHHBIX KOXKYXOTPYBHbIX BOJO-
BOOAHBbIX
NOOOrPEBATENEN

[opu3oHTanbHble CEKUMOHHbIE CKOPOCTHble Bogonogorpesatenu no FOCT 27590 c TpyGHOM CMUCTEMOM M3 MPAMbIX
rmagknux wunu npounupoBaHHbIX TPyO OTNMYalTCA Tem, 4YTO ANA ycTpaHeHusd npormba TpyboK ycTaHaeBnmBakoTCA
[OBYXCEKTOPHbIE OMOPHbIE NEPeropoakun, NpeacTasnsLme cobon YacTe TPyOHON peleTkn. Takas KOHCTPYKLUMS OMOPHbIX Mne-
peropofok obneryaeTt ycTaHOBKY TPYOOK M MX 3aMeHy B YCNOBUSIX 3KCMyaTaumu, Tak Kak OTBEPCTUSA OMOPHbLIX Neperopoaok
pacnonoXxeHbl COOCHO C OTBEPCTUAMMW TPYOHbIX peLLeTok.

Kaxxgas onopa ycTaHoOBreHa CO CMeLleHMeM OTHOCUTENbHO Apyr Apyra Ha 60°, 4yTo noBsbiwaeT TypOynusauuio noToka
TennoHOCUTENS, NPOXOASALLErO MO MEXTPYOHOMY NMPOCTPaHCTBY, U NPUBOAMUT K YBENMUYEHNIO KoadhduLmMeHTa Tennootaaym ot
TEeNnnoHOCUTENS K CTEeHKe TPYOOK, a COOTBETCTBEHHO — BO3pacTaeT Tennocbem ¢ 1 M° NOBEpPXHOCTU Harpesa. Mcnonb3ayTca
naTyHHble TPy6Kku HapyXHbIM AnameTpoM 16 Mm, TonwmHon cteHkn 1 Mm no FOCT 21646 n TOCT 494.

Ewe 6onblee ysenuyeHne koadhduumeHTa Tennonepenayn [OCTUraeTcs npuMeHeHneMm B TPyOHOM nyyke BMeCTO
rnagknx NaTyHHbIX TPYOOK NpOdUIMPOBaHHBIX, KOTOPbIE U3roTaBnNMBalOTCA U3 TeX e TPyboK nyTem BbiAaBNMBaHUSA HA HUX
POMMKOM NonepeYHbIX UM BUHTOBbLIX KAHABOK, YTO NPUBOASAT K TypOynu3aummu NpUCTEHHOro NOTOKa XXNAKOCTU BHYTPY TPYBOK.

BoponoporpesaTteny COCTOAT U3 CEKLUA, KOTOPblE COEANHAIOTCA Mexay coboln Kanadamu no TpyGHOMY NpPOCTPaHCTBY U
naTpybkamv — no mextpybHomy (puc. 1 — 4 HacTosiero npunoxenus). MNatpybku moryT 6bITb pa3beMHbIMK Ha dnaHuax
UNn HepasbeMHbIMU CBapHbIMU. B 3aBUCMMOCTM OT KOHCTPYKLMK BOgoMNoAorpesaTeny Ansa CUCTeM ropsivero BoOAOCHabxeHus
UMelT crefylowmne ycroBHble 0003Ha4YeHus: AN pasbeMHOW KOHCTPyKuMM C  rmagkumm  Tpybkammn — Pl ¢
npodwunupoBaHHelMn — PI1; ansa cBapHOW KOHCTpykuum — cooTrBetcTBeHHo CI, CI1 (HanpaBneHve nOTOKOB
TennoobMeHNBaLWNXCA cpes NnpuBedeHo B M. 4.3 HAacTOsLLEro ceoga npasun).

Mpumep ycrnoBHoro o603HayeHUss BOAOMNOAOrpeBaTens pa3beMHOro TUMNa ¢ HapyXHblM AMamMeTpoM Kopryca cekuum 219
MM, ONTMHON cekumun 4 M, 6e3 KoMmneHcaTopa TEMMOBOrO pacluMpeHusi, Ha ycroBHoe gasneHune 1,0 MMa, ¢ TpyGHoM cuctemon
13 rmagkux TpyboK 13 NaTu Cekumi, knumaTudeckoro ncnonHenns ¥3: MB 219 x 4-1, 0-Pr-5-Y3 FOCT 27590.

TexHnyeckMe xapakTepucTuku BogonogorpeBaTene npuBedeHbl B Tabn. 1, a HOMWHanbHble rabaputbl K
npucoeavHUTENbHbIE pa3Mepbl — B Tabn. 2 HACTOSLLErO NPUINOXKEHNS.



METOAUKA PACYETA BOAOMNOAOIPEBATENEN FOPAYErO BOAOCHABXEHMUA

1. [ins BbIGopa He06XoaMMOro TMnopasmepa BogoNo4orpeBaTens NpeaBapuTenbHO 3agaemcs

XGvow 2pny g MO 3 -— LT . Apecaogee
nahou .

Puc. 2 KoHCcTpyKTMBHbIE pa3Mepbi BogonogorpeBarens
1-cekums; 2-kanay; 3-nepexon; 4-6110K ONOPHbBIX Neperopofok; 5-Tpyoku; 6-nepropogka onopHast; 7-konbLo; 8-NpyTok;
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TexHu4yeckune xapaktepucTuku sogononorpesetenen no FOCT 27590

Tabnuua 1

HapyxHbin  |Yncno Tpybok| [Mnowage | lMnowaab ce- | SkemBaneHTH | MosBepxHoCTb Ha- | TennoBasi N(POM3BOAUTENBHOCTL Q% ek, Macca, kr
OnameTp Kop-| B CeKkumm n, ceyeHunmn YeHus Tp¥60|< bl gnameTp rpesa ogHoOWN kBT, cekummn anuHom, m
nyca cekuum wr, MEXTPYO- frp, M MeX- cekumm feek, M%,
Dy, M HOro Mpo- Tpy6HOro npu AnuHe, m
CcTpaHCTBa npo-
furrps M2 CTpaHcTBa
daks, M
Cuctema u3 Tpy6 ceKUuuu ONVHON, M [ kanaya, UCNonHeHne nepexoga
rnagkux (uc- npodUNMPOBaHHbLIX
nonHexve 1) (McnonHexune 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7.9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 47
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 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 594,4 97,3 113,0 43,0 34,5
lNMpumeyaHus

1 HapyxHbii gnameTp Tpybok 16 MM, BHYTPEHHUIA — 14 MM.

2 Tennoeas Npou3BoOAMTENBHOCTb OMNpeaeneHa Npy CKOPOCTW BoAbl BHYTPU TPYGOK 1 M/c, paBEHCTBE pacxodoB TEMNOOOMEHMBAIOLLMXCS cped U TeMnepaTypHoM Harnope 10 °C (TemnepaTypHbIi

nepenap no rpetowien Boge 70—15 °C, HarpeBaemonn — 5—60 °C).
3 N'mppasnuueckoe conpoTueneHne B Tpybkax He Gonee 0,004 MIMa ans rmagkoi Tpybku 1 0,008 MIMa — Ansa NnpodunMpoBaHHON Npu ANMHE CEKLMK 2 M M COOTBETCTBEHHO He Bonee 0,006
MMa 1 0,014 MMa npu AnuHe cekuun 4 M; B MeXTPYGHOM NpOCTpaHCTBE rmapaBnuyeckoe conpoTuenenme pasHo 0,007 MMa npu anvHe cekummn 2 m 1 0,009 MIMa npu anvHe cekummn 4 M.
4 Macca onpegerneHa npu paboyem gasneHunm 1 Mla.
5 Tennosasi NPoOV3BOANTENBHOCTb AaHa AN CPaBHEHWS C MOgorpeBaTensimMy pyrMx TMNopa3mMepoB Uiv TUMOB.




HomuHanbHbIe ra6apv|Tb| U npucoeaMHUTernbHbIE pa3Mepbl Bo.qnop,orpeBaTeneﬁ , MM

Tabnuua 2

HapyxHbili guameTp D D, D, d dn H h L L Lo L; no puc. 4
kopnyca cekumm Dy,
MM
MCMONHEHUE MO puc. 3
1 3
57 160 45 145 145 45 200 100 2225;4225 133 146 70
76 180 57 160 160 57 200 100 2265;4265 143 176 80
89 195 76 180 180 76 240 120 2320;4320 170 217 85
114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 .90
168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140
219 325 168 280 280 168 500 250 2610;4610 415 450 150
273 390 219 335 335 219 600 300 2800;4800 512 600 190
325 440 219 335 390 273 600 300 2800;4800 600 600 190




onTUManbHOM CKOPOCTbHO HarpeBaeMOVl BOObl B pr6KaX paBHOIZ WTP =1 M/C, n mncxoaoa ms ,ClByXI'IOTO‘-IHOVI KOMMOHOBKM Ka)KD,OVI
CTyneHu onpegendaem HeO6XO,D.VIMOG ce4vyeHune pr60K Bogonogorpesartena fychp, M2, no cbopmyne

fTP — Ghmax (1)
yen .

2-3600 W p

B cooTtBeTCcTBMM C nonyquHon BEJTMYMHOMN fychp n no tabn. 1 BbI6V|paeM HeO6XO,D,I/IMbII7I TUnopasmMmep sogonogorpesartend.

2. Ins BLIBpPaHHOrO TMNOpa3Mepa BOAONOAOrpeBaTens onpeaenseM akTUHeckne CKOpPOCTU BoAbl B TPy6kax U MeXTPyBGHOM
MPOCTPaHCTBE KaXKAOro BOAOMNOAOrpeBaTenst Npu ABYXNOTOYHON KOMMOHOBKE Mo chopMyram:
Ghmax (2)

WTP - 2-3600 prp

- Ga, (3)
W, = 2.3600f p

MTp

3. KoadhpmumeHT Tennootgayum aq ,BT/(M2, °C), oT rpetoLLen BoAbl K CTEHKe TpyOKkM onpegenseTcsi no gopmyne

2 Wo,s
a,= 1161210+ 181" - 0,038(t™) dgf“;p ()

rp rp
roe tCP — th + tEbIX (5)
Tp 2
OKBMBANEHTHbIN anameTp Me)KprGHOFO NPOCTpaHCTBa, M, onpegendeTca no dJopmyne
2
do - D..-nd., ©)
DBH + nd<ap

[ns BbiBpaHHOro Tnopasmepa BogonogorpeBatenst doe NPUHUMAaeTCst no Tabn. 1.
4. KoadhpumumeHT TennooTaayum as, BT/(M2, °C) OT cTeHkM TpyOKM K HAarpeBaeMor BoAe onpeaenseTcs no gopmyne

WZ: 7)
d.

a,=116 1210+18t2p—0,038(t )

H
cp

H + H
roe t” _ tsx tEbIX (8)
Cp 2
5. KoadhchmumeHT Tennonepegayn Bogonogorpesarens K, BT/(M2,°C), cnegyet onpeaenaTb no gopmyne

B ©

Ks—

1.1 8.

a a A

roe y— koadppumuneHT ahdeKTMBHOCTU TennoobmeHa ANns rmagkoTpyOGHbIX BOAONOAOrpeBaTenel ¢ onopamMmu B BUAe NOmok
0 95, ana ragkoTpybHbIX ¢ 65TOKOM OMOPHbLIX Neperopodok v = 1,2, Ana NpoMNUPoBaHHbIX 1 ¢ GIIOKOM OMOPHbLIX NEPEropOAOK
1,65;

B — k03adbpUUMEHT yunTLIBaAKOLMIA 3arpsi3HEHE NOBEPXHOCTM TPYO B 3aBUCMMOCTU OT XMMUYECKUX CBOMCTB BOAbI, MPUHMMAaETCS
B=0,8—0,95.

6. lMpu 3a0aHHOI BENMMUMHE PACHETHON MPOWU3BOAUTENLHOCTM Boponodorpesatens Q7 no MONyYEHHbIM 3HaYEHUsIM
KoacbduumeHTa Tennonepedayn k n cpegHenorapndMmMyeckon pasHOCTM TemnepaTtyp At onpepnensieTca Heobxoanmasi noeep-
XHOCTb HarpeBa Bogonogorpesatensi F no popmyne (1) npun. 5.

7. Yvcno cekumnm BogonogorpeBaTend B ogHom notoke N, WT., ucxoas M3 ABYXNOTOYHOM KOMMOHOBKW onpefenserca no

dopmyne

F

B 2fCEK

Ecnn BenuunHa N nonyyeHHas no copmyne (10) umeeT gpobHyto vacTb, cocTaBnswoulyto bonee 0,2, YMCNO cekuuii cnegyeT
OKPYNsATb B GONbLUYIO CTOPOHY.

8. MoTtepwu gaBnexus AP, klMNa, B BogonogorpeBaTensx crneayeT onpeaensTs no oopmynam:

Onsi HarpeBaemoW BoAbl, NPOXOAsLLEN B rnagkmx Tpyokax:

a) Npu AnuvHe cekuum 4 m

N (10)

g,

AP. =075 = | N (11)
P.=o fp

0) Npu onNuHe cekumn 2 m



2

g.
AP. = ¢5 N (12)
P.=¢ fp

roe @ — Ko3apULMEHT, yuuTbiBaOLWMIA HakMneobpasoBaHWe, MPUHUMAETCS MO OMbITHbIM AAHHbIM, MPU UX OTCYTCTBUN —
cnepyet npuHUMaTh @ = 2... 3.

ONsl HarpeBaemoln BOAbl, MPOXOAsLWEen B MpodunMpoBaHHbIX Tpybkax, B dopmynax (11) m (12) BBOAMTCS MOBbIWAKLWMNA
KoachbpuumeHT 3;

Ons rpetoLet BoAbl, NPOXoasillen B MexXTpybHOM npocTpaHCTBe:

AP, =BW. N (13)

KoadhpmumeHT B npueeaeH B T1abn. 3

Ta6bnuua 3
HapyxHbili guameTp 3HaveHne koadpdpuumeHta B
kopnyca cekuun Dy, MM npy AVHE CEKUUK, M

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 24

273 11 20

325 11 20

NMPUMEP PACYETA

0N ABYXCTYNEHYATOW CXEMbI MPUCOEOVUHEHMUA BOOONOAOIrPEBATENEN FOPAYErO BOAOCHABXEHUS C
OrPAHUYEHMEM MAKCUMAINBLHOIO PACXOAA BOAbI U3 TENNOBOW CETU HA BBOA U PEFYIIMPOBAHUEM NOOAYN
TENNOTbI HA
OTOMNEHMUE

BbiGpaTh M paccuntaTb BOAOMNOOOrpeEBATENBHYI0 YCTAHOBKY AMsi CUCTEMbI rOpsiyero BoAoCHabXeHNs LeHTpanbHOro TenmoBoro
nyHkTa Ha 1516 ycrnoBHbIX kBapTUp (3aceneHHocTb — 3,5 Yen Ha KBapTUpy), 060pyaoBaHHY BOAONOAOrpeBaTeNsiIMU, COCTOALLMMM
M3 CeKUMN KOXyXOTpybHOro tvna ¢ TpyOHOW CMCTEMON M3 MPSAMbIX rMagkux Tpybok n 6rokamm onopHbix neperopogok no FOCT
27590.

BogonoporpeBatenu npucoeauHeHs! K TEMMOBOW CETU MO ABYXCTYNEHYATON CMELLAHHOW CXeMe C OrpaHnYeHneM MakCcManbHOro
pacxofa BoAbl U3 TENSOBOW CETU Ha BBOA.

Cuctema oTonneHus npucoeguHeHa K TennoBbiM CETSM MO 3aBMCUMMOW CXeMe C aBTOMAaTMYeCKMM pEeryrnvpoBaHMEM noaaudv
TennoTbl.

Bakun-akkymynaTopbl HarpeBaemon Boabl kak B LITT, Tak n y notpebutenei oTCyTCTBYOT UCXOLHbIE LAHHbIE:

1. PerynupoBaHue oTrnycka TennoTbl B CUCTEME LIeHTPanM30BaHHOIo TeNocHabXeHNs NPUHATO LieHTparbHoe, KayecTBEHHOE No
COBMELLIEHHOWN Harpy3ke OTOMMEHNs 1 ropsivyero BoAoCHabXeHus.

2. Temnepatypa TennoHocuTens (rpetollenn BoAbl) B TEMMOBOW CETU B COOTBETCTBMU C MPUHATBIM AN AaHHOW CUCTEMbI
TennocHabxeHus rpadnKoM U3MEHEHMS] TeMMepaTypbl BOAbl B 3aBUCMMOCTM OT TEMMepaTypbl HAPYXXHOrO BO3Jyxa NpUHATA:

npw pacyeTHOM TeMnepaType Hapy>KHOro BO3ayxa Ansi NPOEeKTUPOBaHNS oTonneHus to = -26 °C:

B nogatoiem Tpybonposoge 11 = 150 °C;

B 06paTHOM Tpy6onposoae 12 = 70 °C;

B TOYKE u3noma rpacduka temnepaTypsbl t'y = 23 °C:

B nogatowiem Tpybonposoge 1’1 = 80 °C;

B obpaTHOM TpybonpoBoae 12 =42 °C.

3. TemnepaTypa XOnogHOW BOAONPOBOAHOM (HarpeBaemon) BoAbl B  OTOMUTENbHLIM Mepuod, MnocTynawlwen B
Bogonogorpesatesnb ? cTyneHu, t = 2 °C (no gaHHbIM 3KcnyaTaumu).

4. TemnepaTypa BoAbl, NOCTyNalLLEN B CUCTEMY ropsiyero BogocHabxeHust Ha Bbixoae 13 |l ctyneHun Bogonoporpesatens t, = 60
°C.

5. MakcMMarnbHbI TeNNOBOW NOTOK HA OTOMNSIEHNE NOTPeduTenen, NPUcoeanHeHHbIX K LITIT, Q<,m,a,<=5,82-106 BT.

6. PacyeTHas TennoBasi NpoM3BoAMTENBHOCTL BogonodorpesaTtenem QSPh =457 10° BT.

7. MakcvmManbHbIN pacyeTHbIM CEKYHAHBIV pacxod Bodbl Ha ropsyee BogocHabxeHune gn = 21,6 n/c.

Mopsigok pacyeTa:

1. MakcMmanbHbIN pacxod ceTeBOM BOAbl HA OTONMEHne

36Q,.  36-582:10°

M.
G.. = =625-10°""
d 0(11 _ Te) 4.2(150-70)




2. MakcManbHbIN pacxog rpetoLlen Bogpl Ha ropsvyee BogocHabxeHne

G - 36-055Q 0 36-055-457-10° 57.10° Kr/d.
S 4.2(80 - 42)
3. [Ina orpaHnyeHns MakcumarnbHOro pacxoga ceteBon Boabl Ha LTI B kayecTBe pacyeTHOro npuHumaetcst 6onblunii M3 OByx
pacxofoB, Nosty4yeHHblx no nn 1,2

G,=G,=625-10°k.
4. MakcumanbHbIn pacxod HarpesaeMol Boabl Yepes ? u |l cTyneHn Bogonogorpesatens
G _ 3,6 thax _ 36-457-1 O6 =681 03 Kr/u.
hmax C(th - tc) 4.2(60-2)

5. Temnepatypa HarpeBaemow BoAbl 3a BogonogorpesatenemM ? cTyneHu
1

t=1/-5=42-5=37"C.
6. PacueTHas npon3BoanTesribHOCTb Boaonoaorpesarend ? CTyneHu
SPI 1 3 6
Q" = Goarth - 1.)(c/36) = 68-10°(37 - 2)(4.2/36) = 276-10°Br.
7. PacueTtHasa npon3BoaANTENIbHOCTb BoAonoaorpesartend Il CTyneHu
Q"=-Q"-Q"=45710°-27610° = 181-10°B™.

o 27
8. Temnepatypa rpetoLlen Boabl Ha Bbixode n3 Bogonogorpesatens |l ctyneHu T° > u Ha Bxoge B BogonogorpesaTenb ? CTyneHn
?
T

36Q" 5o 36:181:10° _

1 1 , °
=T = - = =55"C.
T-=T: =T, CGd 42.625 1 03
9. TeMHepaTypa rperou.lelh BOAbl Ha BbIXO4e 13 BOgonoaorpesartens ? CTyneHun
SP 6
36 36-457-
P L N 10 _i7¢

TT7 G, 42.625-10°

10. CpegHenorapudmmyeckasd pasHOCTb TemnepaTtyp Mexay r[pelolen W HarpeBaemMon BoAoM And ?  cTyneHu
Bogonoforpesarens

_At-At, (55-87)-(17-2)

t,= = =165°C.
i 2.3|gA—t6 2-3|9E
AtM 15

11. CpegHenorapudmmyeckasd pasHOCTb TemnepaTtyp Mexay rpewowen u  Harpesaemon Bogoum ana Il cTyneHu
Bogonogorpesarens
At,—A 80-60)—(55-37

At = £ A;‘M:( ) (20 )_1ec.
.} 23lg- -
2.3IgAtM 918

12. B cootBeTcTBUM € n. 1 HacToswero NpuNoXeHna onpegendem HeOGXOJJ,I/IMOG cedyeHune pr60K Bogonogorpesatena npu
CKOpPOCTHU BOAObI B pr6KaX WTp= im/cn ,ElByXI'IOTO‘-IHOI7I CXeMe BKIo4YeHuna

3
o G __ 6810
vn—2.3600\\W_.p  2.3600-1-1(Q°
Mo Tabn. 1 HacToALLEro NPUMOXeHWs M nonydeHHoi Benuunne P, nogbupaem Tun BogonodorpesBaTens co CreayoWwMMm
XapakTepucTukamu:
frp = 0,0093 M%;
Dn =219 mwm;
furp = 0,02139 M%;
doe= 0,0224 ™;
foox= 11,51 M (npv gnuHe cekunn 4 m);

=0,0094 1.

d., LA
d, 14
13. CkopocTb BoAbl B TpyBKax Npu ABYXMNOTOUYHOM KOMMOHOBKE

W = Gona 68-10°
™ 2-3600f _p  2.3600-0.0093-10
14. CkopocCTb BOAbI B MEXTPYOHOM NPOCTPaHCTBE NpuU ABYXNOTOYHON KOMMNOHOBKE
W - G, _ 625-10°
we 2.3600f, p  2-3600-0.02139-10°
15. PacyeT BogonogorpesaTens ? CTyneHu:

s=101m/c.

=0,41m/c.



a) cpeaHas TemnepaTtypa rpetoLlen Bogpl
rp rp

rp_tBX+tBbIX_55+17_ °

e Rt

0) cpeaHasa TemnepaTypa HarpeBaemol BoAbl

B) KO3(hPULMEHT Tennonepenayn oT rperLLen Boabl K CTEHKe TpyOku

08
r )2 WMT
a1=1,16[1210+18tcz_0-038(tc‘;) }dT;:1'16(1210+18'36_O'038'362)

Iake

0.8
oAt 218787/ (m2-°C)

0.0224°2
r) KoadppnUMEHT TennooTaaum OT CTEHKM TPYOKM K HarpeBaemMo Boae

WO,E
? =116(1210+18-19.5-0.038-19.5%)

2
aZ:1,16[1210+18t2p—0.038(t2p) } 7
101°8
Qo014 =4222 Br/(weC)
4) koadbuumeHT Tennonepenaym npu B = 0,9
1 3] _ 12-0,9 _ 2,
K=73—3 A~ 1 . 1 o001 '°%® Br/(Mm*C)

2187 " 4222 " 105

KoadbdmumeHT y npuHAT paBHbIM 1,2 Ans rmagkmx Tpy6ok;
e) Tpebyemas NOBEpPXHOCTb HarpeBa BogonoAorpesarenst ? CTyneHu

SPI
v Q, 276-10° ,
- - —1087
Fu K'at,  1525:165 087 wm

) YUMCno cekumin BogonogorpesaTens ? CTyrneHu npy AnuHe cekunm 4 m
F 1087
=——=—""—"=472 cekumn.
N of  ~ 21151 a

npl/lHVIMaeM 5 cekumi B 04HOM MOTOKE; AeNCTBUTENbHAs NOBEPXHOCTb Harpesa 6y,qu F' =1151.2.5=115 Mm?"

16. Pacuyet BogonogorpesaTtens |l ctynexu:
a) cpeaHsas TemnepaTypa rpetoLlel Boabl
rp p
rp t + t 80+55 .
= BX BbIX — — 67,5 C
t°p 2 2

6) cpegHas TemnepaTypa HarpeBaemon Boabl
t.+t, 37+60
Ho_ Uex BbIX __ _ oM.
tcp = > = > =48,5°C;
B) k0O3(hPULIMEHT Tennonepeaayn oT rpetoLLein Boabl K CTEHKe TpyOku
08

I T 2 WM‘T
31=1,16[1210+18t;_O.OSS(tC‘;) } d°’2p =116(1210 +18-67.5 - 0.038 - 67.5%)

loke

0-410.8
——— =2730B 2.0
00224 30B7/(m2-°C)
r) K0AhPMUMEHT TENNOOTAAYUN OT CTEHKM TPYOKM K HarpeBaemow Boae

0.8
H H 2 WTp 2
a,=116/1210+18{ - o.oss(tcp) & 116(1210 + 18- 485 - 0.038 - 48.5?)

H

1.01°8 .
00147 =5443 Br/(M2-°C)

A) koadbduumeHT Tennonepegaym npu 3 =0,9
1 vB 12-09 2,
K=t = 1 ] +0_001:1931 BT/ (Mm*°C)
— t—+ ccT _—
o o, A, 2730 5443 105

e) Tpebyemas noBepxHOCTb Harpesa Bogonogorpesatens |l ctynexm



Q™ 181.10°

11

= = =1494 2

F'[p k”At” 1931-19 9 M
cp
X) Yncno cekuun sogonogorpesartens Il ctyneHn
I
494

N'= F =215 cekumn.

T 2f_ 21151
ceK
|_|pI/IHVIMaeM 2 ceKkumn B OQHOM MNOTOKe, /J,eI7ICTBI/ITeJ'IbHaF| NOBEpPXHOCTb Harpesa 6y,qu F“ =1151.2.2=46 wMm2*

B pesynbTaTe pacyeta nonyynnock no 2 cekummn B kaxaoM sogonoporpesatene |l ctyneHu n 5 — B kaxaom sogonoforpesaTene
? cTyneHn cymmapHoi noBepxXHOCTbIO Harpesa 161 M.
17. MoTepw AaBneHus B Bogonogorpesatensx (7 nocrnefoBaTenbHbIX CEKLMIN B KaXA0M MOTOKe):

Ons BoAbl, NpoxoAsiuen B Tpybkax (C ydeTom ¢ =2)
2

g ( 216 )2
AP, =975 22| N=2.75 ——> | 7=142 «a;
P.=e f o 2.0.0093-10 Ka

ONs BoAbl, NPOXOAALLEN B MEXTPYOHOM NPOCTpPaHCTBE

AP_=BW. N=20.041.7=235 «la.

KoadhdpmumeHT B nprHumaeTcst no Tabn. 3 HacTosALWEro NPUNoXeHus.

Mpu NnpumeHeHnn BogonogorpeBaTens ¢ NpoUNMpPoBaHHbIMKM TpyOKaMn HeobXoaMMOE YNCNO CEKLMIN B ? CTYNEHU COCTaBuT 3
cekuun, a Bo ??—2 cekumMn B ogHOM notoke. [NoTepu gaBneHUs NO HarpeBaeMon BoAe C KoadduumeHToM ¢= 2 cocTasnaT 300
kMa.

B 1994 r. Ha mockoBckoM 3aBofe «CaTaKC» OCBOEH BbIMYCK KOXYyXOTPYOHbIX MHOroxogoBbix Bogonogorpesatenen ¢ ? u ll
CTYNeHsIMM HarpeBa B OAHOM Kopnyce (puc. 5), TexHMyeckue XapaKTepUCTUKU KOTOPbIX NpvBeAeHbl B Tabmn. 4 HacTosiero
npunoxeHus. Tennosas Npon3BOAUTENBHOCTb OnpeaeneHa Ans ycnosui, 6nmMskmx K peanbHbIM B CUCTEME TEMNOCHa0XeHUs:

Ans Bogonogorpesartenel ropsyero BOAOCHabXeHns: TemMnepaTypHbli nepenag no rpetowlen soge 70 — 30 °C, no HarpeBaemon
— 5—60 °C, makcumanbHble NoTepu AaBreHusi Mo HarpeBaeMow Boge, Harnpaensemon no Tpybkam, — 27—36 klMa (UTM - LITN);

Onsi BogonoforpesBaTeneil OTOMMEHWs: TemnepaTypHbid nepenag no rpetowelrt Boge — 150—76 °C, no HarpeBaemon,
HanpaeBnsiemMoln No MexTpyGHOMY NPOCTPaHCTBY, Npu npumeHeHun B UTIM — 105 — 70 °C n makcumarnbHow notepe gasneHus — 30
kMa; npn npumeHeHnn B LITM —120—70 °C n makcumanbHom notepe gasneHns — 60 klMa (noTepu AaBneHnss NpuUHATLI Be3ge ans
HOBOTO, YACTOro TeNNOobMeEHHMKA).

3anac B noBepxHOCTU Harpesa NpuHAT 20 %.

B nepecueTe Ha pacuyeTHbI pexum paboTbl no FOCT 27950—88E (ckopocTb Boabl B Tpybkax 2 m/c) aTu xe yctaHoBku TMIMO u
TMII, npumensiemble a UTT, 6yoyT MMeTb XxapakTepucTukW, NpuBedeHHble B Tabmn. 5. Mpu 3ToM gocTuraloTcs Takue xe Koad-
duUmMeHTbl Tennonepeaayn, Kak u B NNacTMHYaTbiX BOAOMNOAOrpeBaTensaxX Ha MakcMarbHbIX CKOPOCTAX TeNrIoHoCUTENEN.

C 1996 r. Ha ToM xe 3aBogde «CaTaokc» HayaT BbINycK BoAonodorpesaTenen YCTaHOBKW MONypa3bopHON KOHCTPYKLUUK
obneryeHHoro Tuna (puc. 6) AN TENMOBbLIX NYHKTOB, pa3MeLLaeMbIX B NoABane 34aHus.

Puc. 5 O6wui Bug ropu3oHTanbHOro MHOroxoA4oBOro KOXyXxoTpyGHOro BogonogorpeBarens



a-06Lnit BUA; 6-paspes No CekLMsM; | -BXOf XONOAHO BOAbI - ? CTYNEHb; 2-BbIXOf, TENNOHOCUTENS — | CTyNeHb; 3 — BbIXOA ropsyel Bofsl —|
CTyneHb; 4 — BbIXOf, ropsiyeii Bogbl — Il CTyneHb; 5 — BXoz TennoHocuTenst — | cTyneHb, 6 — BbIXOf, TennoHocuTens —II cTyneHb; 7 — BbIXOf
TennoHocutensa — |l cTyneHb; 8 — BxoA XonofHoi BoAbl — |l cTyneHb, B,r — KOHCTPYKTUBHbIE pasMepbl: 1 — cekuum; 2 — coeauHuUTenbHas kamepa
MeXTpyGHOro NPOCTpaHCTBa; 3 — TO Xe, TPYOHOro: 4 — TpyBHas focka; 5 — WwapHUp;

B — xonogHas Boga; B, — ropsiyasi Boga; B; — LMpKyNsLUMOHHas NuHUSI ropsivero BojocHabxeHusi; Ty — nopatoLwias tennoceTn; T, — BbIX04,
rpetowen Boabl u3 Il ctyneHn; T; — Bxog rpetoLen Boabl B | cTyneHb; T4 — obpaTHas Tennocetu



OCHOBHble TEXHUYECKME XapaKTepUCTUKN Bogonoaorpesartene 6noyHor tuna ansa UTI (yctaBHoBka 13 3 6110KoB)

Onametp Macca, kr, ogHoro PacueTHbIn Tennosow no-
YcnosHoe 0603HayYeHne cekuum D, Pasmepbl, MM 6noka IMoBEpXHOCTL Harpera, M° | Tok, kBT, npu Wre= 1mM/c,
npu 3akase MM, X Atcp= 10 °C
XKOI.CEKL.
d1 d2 H H1 h h1 h2 | |1 |2 |3 i4 b b1 BCero nogo-
rpesartensi
MB 57x2-1,0-bIM-6-Y3 57x6 45 | 38 |276| 828 | 87 | 189 (552|100 | 84 | 160 (238 | 34 | 160 | 260 60-3 0,74-3=2,22 90,0
180
MB 76x2-1,0-bIM-6-Y3 76x6 57 | 45 [314| 942 (106 (208|628 |115| 93 (170|257 | 43 | 180 | 280 80-3 1,3-3=8,9 156,0
240
MB 89x2-1,0-bI1-6-Y3 89x6 76 | 57 | 3421026119 (2231684 (125|100 185|271 | 50 [ 195|295 100 -3 1,86-3=5,58 223,0
300
MB 114x2-1,0-bI1-6-Y3 114x6 89 | 76 | 387 |1161| 144 (243|774 (135|112|205(294| 62 (215|315 140 -3 3,58 -3=10,74 430,0
420
MB 168x2-1,0-bI1-6-Y3 168x6 133 (108|498 1482|198 | 300|996 [ 150 | 139 | 240 | 349 | 89 (280 | 380 250-3 6,98 - 3 =20,94 840,0
750

[MpumeyaHne — M'mapaenuyeckoe conpotueneHune ycraHoBku npyu Wrp - 1 M/c, Wyrp = 0,5 M/c cocTaBnsieT: APt = 40 klla, APyrp = 25 klla.

Puc. 6. BogonopgorpeBarens 6no4Horo tTuna no TY 400-28-132-90




Tabnuua 4

TexHuYecKne XxapakTepUCTUKN rOPU3OHTalNbHbIX MHOFOXOAO0BbIX, KOXYXOTPYOHbIX BogonogorpeBatenen ¢ npodunmpoBaHHON Tpyokon ansa
cucTeM OTONJEHUA U ropsivYero BOAOCHabXeHUs

Ob6o03HaveHne Tenno- | Mnowagak [Yucno| MMnowage ceveHns OkBuBa- [HapyxHbIn| Mabaputsl axixh, | Macca, kr | lNoTepu naeneHns Makeu- KoadhdpmumeHT
Bas noBepx- | xogoB NeHTHbIN | AvameTp MM MarnbHbIN Tenro-
MoLL- HOCTU (cek- avnameTp, | kopnyca pacxopn nepegauu, Bt/
HOCTb, | Harpesa, | LWiA) MM Dy, MM Harpesa- (M2 *°C)
kBT m? eMoi Bofbl
TpyGok, M? | MexTpy6- | Pazmep no Tpy6- | no mex- M/
HOro npo- | Tpy6ku kam, klMa | Tpy6HOMY
CTpaHCT- dg/dy npocTpaH-
Ba, M° MM’ cTBy, kMa
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tennoo6MeHHUKN MHOroxonoBble ana otonneHus B UTMN
(napameTpbl TennoHocuTenen 150 — 76/105 — 70 °C, HarpeBaemasi Bofa No MeXTPYOHOMY NPOCTPaHCTBY)
TMIMO 76x2-1,0-5-¥Y3 270 3,25 5 0,00108 | 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMNO 89x2-1,0-5-Y3 380 4,65 5 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMO 114x2-1,0-5-Y3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMMO 133x2-1,0-5-Y3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 —
TMMMO 168x2-1,0-5-Y3 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,20 1020 19 29 35,1 5080
Tennoo6bMeHHUKM MHOroxoAo0BbIe ANsi ropAYero BogocHabxeHus B UTN
(napameTpbl TennoHocuTenen 70 — 30/5 — 60 °C, HarpeBaemasi Boga rno Tpybkam)
TMII 76x2-1,0-7-Y3 200 4,55 7 0,00108 | 0,00233 14/16 0,0164 400 0,55x2,51x0,73 400 27 16 3,1 3090
TMMI 89x2-1,0-7-Y3 280 6,51 7 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,8 560 27 17 4,4 3100
TMII 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 760 27 26 8,4 3430
TMII 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 —
TMII 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
Tennoo6MeHHUKN MHOroxogoBble Ans otonneHus B LITN
(napameTpbl TennoHocuTenen 150 — 76/120 — 70 °C, HarpeBaemasi Bofa No MeXTPYOHOMY NPOCTPaHCTBY)
TMIMO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60 43,9 6920
TMMMO 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
TMINO 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
Tennoo6MeHHUKN MHOroXoA0BbIe AN ropsivyero BogocHabxeHus B LTI npu gByxnoTo4yHon cxeme (napameTpbl,
kak u B UTM)
TMII 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
TMII™ 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 —
TMIMI 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
TMMI 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
TMII 273x4-1,0-4+4-Y3 7710 164,48 4+4 | 2x0,01679 [2x0,03077| 14/16 0,0191 2x1010 3,0x4,83x1,31 5600 36 34 120,9 3610
Tennoo6MeHHUK U MHOroxoAoBble Ansi ropsivero BogocHa6xeHus B LTI npu ogHonoTouHOM cxeMe (napameTpbl, Kak u
B UTN)
TMIMI 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
TMII 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
TMMI 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
Mpumevanne — Paboyee aaeneHme— 1Mrlla, makcumanbHas Temnepatypa TennoHocutens — 150 °C. 3anac no noBepxHoCTU HarpeBa—okono 20 %. YcnoBHoe 0603HaveHue npu 3akase: TMMNO—
TennoobMeHHUK MHOrOXOA40BOM ¢ NpodunbHoM Tpybkorn ana otonnexus, TMIMI—rto xe, Ans ropsiyero BogocHabxxeHun, Aanee —avaMeTp Kopryca Cekuun, AnMHa Cekumn, aBrieHne; YUCIO CEeKLUn B
TENNoobMeHHUKe (ABe Undpbl YEPES «+»—-ABYXNOTOYHAs cxema); Y3—Bua KNMMaTU4eckoro UCrnosiHeHust TennoobmeHHuka no FOCT 15150.




TexHU4YecKMe XxapaKkTepuCTUKM MHOrOXoA40BbIX BogonogorpeBartenen ¢ npogpunupoBaHHon TpyoGKon Npu pacvyeTHOM pexume pabotbl (Wrp =2 M/c)

Tabnuua 5

O6o3HauyeHne [NoBepxHOCTb Macca, kr TennoBas MOLLHOCTb, KoadhpuumeHT MoTtepun aasnexus, kMa, no
Harpesa, M KBT Tennonepeaaun, BT(m? Tpybkam MeXTpyObHOMY
e °C) NpOCTPaHCTBY
TMMO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMMNO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMMO114x2-1,0-5-Y3 8,95 700 1415 11520 125 190
TMMO168x2-1,0-5-Y3 17,45 1020 2900 10310 116 180
TMAr 76x2-1,0-7-Y3 4,55 400 400 6180 170 100
TMMI 89x2-1,0-7-Y3 6,51 560 560 6200 170 105
TMMI 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160
TMMI 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100




NPUNOXEHMUE 8

MPVMEP TEMOBOrO U M'MAPABIIMYECKOIO PACYETA NMACTUHYATBIX BOAONOAOrPEBATENEM (MO rOCT
15518)

B cootBetctBMM c katanorom UUMHTUxumHedpTemaw (M. ,1990) BbinyckalTcs TennooOMEHHMKM MnacTuHYatble Ans
TennocHabxeHus cnegyowwmx Tnos nomnypas6opHele (PC) ¢ nnactuHamu tuna 0,5MMp n pa3bopHele (P) ¢ nnactuHamu tuna 0,3p m
0,6p.

TexHn4eckne xapakTepUCTUKN YKa3aHHbIX NNacTUH U OCHOBHbIE NapaMeTpbl TENNOOBMEHHUKOB, cOBMpaemblX 13 3TUX NNaCTUH,
npuBeaeHbl a Tabn. 1 m 2.

Jonyckaemble TemnepaTtypbl  TEMnOHOCUTENeN OMPeAensioTCs  TEPMOCTOMKOCTbIO  PEe3MHOBBLIX  Mpoknagok.  [Ons
TENNOOOMEHHUKOB, WCMOMb3yeMbIX B CUCTEMax TennocHabxeHus, obssaTenbHbIM SBASETCA MNPUMEHEeHWe MpoKnagok U3
TEPMOCTOWKOWN pe3unHbl, MapKn KOTOPOW NpuBeaeHb! B Tabn. 3.

YcnoBHoe o0603HayeHWe TennoobMeHHOro nnacTuHyaToro annapata nepsble OykBbl 0603HavalT Tun annapata—
TennoobmeHHuk P (PC) pa3bopHbiii (monycBapHoW), cnedytoliee 0603HavYeHne — TUn NnacTuHbl, Ludpbl nocne Tupe — TomnwyHa
NNacTUHBLI, Aanee — NnoLLazb NOBEPXHOCTM TennooBbMeHa annapara (M?), 3aTeM — KOHCTPYKTUBHOE MCTIONHEHME (B COOTBETCTBUM
c Tabn. 2), mapka maTtepuana nnactMHbl U Mapka martepuana npoknagku (B cooTBeTcTBUM ¢ Tabn. 3). lMocne ycrnoBHOro
0603HaYeHNs NPMBOANTCH CXeMa KOMMOHOBKW NAACTUH.

Ta6nuua 1
TexHuYeckasa xapakTepucTvKa NiacTuH
Mokasatens Twn NNacTuHbl
0,3p 0,6p 05[p

[abapuTbl (NMHa X WrpuHa x TonwmHa), MM | 1370x300x1 | 1375x600x1 | 1380x650x1
lMoBepxHOCTb TennoobmeHa, M 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBMBaNEHTHbI AuaMeTp kaHana, m 0,008 0,0083 0,009
Mnowanb nonepeyHOro cevyeHns kaHana, M2 0,0011 0,00245 0,00285
CmauunBaeMbIn nepuMeTp B NOMepeyHoM 0,66 1,188 1,27
cevyeHun KaHana, M
LWvpuHa kaHana, MM 150 545 570
3asop ans npoxoaa paboyeii cpedbl B kaHane, 4 4,5 5
MM
MpuBeneHHas onvHa kaHana, M 1,12 1,01 0,8
Mnowaab nonepeyYyHoro ce4eHns KonnekTopa 0,0045 0,0243 0,0283
(yrroBoe 0TBEpCTUE Ha NNacTuHe), M°
HanGonbLunin fmameTp yCnoBHOIO npoxoaa 65(80) 200 200
npucoeamHAeMoro wryuepa, Mm
KoadhdpuumeHT obLiero rugpaBnnyeckoro 193 15 15
COMpPOTUBIEHUS Re%?® Re%?® Re%?®
KoathdpuumeHT ruapasnuyeckoro 1,5 1,5 1,5
ConpoTMBREeHNs WwTyLepa &
KoachpuumeHTsbI: 0,368 0,492 0,492

A

b 4,5 3,0 3,0

Tabnuua 2
TexHMYecKaa XxapaKTepMCcTUKA U OCHOBHbIe NapamMeTpbl NNAacTUHYATbIX TEMNSIO0OGMEHHbIX annapaToB
MokasaTtensb Twvn NNacTuHb!
0,3p 0,6p 0,5MNp
1 2 3 4

Twn annapata Pa36opHbI MonypasbopHbIn
Pacxopn TennoHocutens (He 50 200 200

Gonee), M*/u4
HomuHanbHas nnowanb
NOBEPXHOCTM TennoobmeHa
annapata, M°, ¥ UCMIONHEHWe Ha
pawme:
KOHCONbHOM (McnosHeHve 1)
[OBYXOMOPHOW (MCnonHeHue 2) Or12,5p0025 | OT1 31,580 160 | OT 31,5 go 140
TPEXOMOPHOW C MPOMEXYTOYH- — Ot 200 o 300 | Ot 160 mo 320
Ol NnMTON (McnonHexue 3)
PacyeTHoe nasnexune, MlMa 1(10) 1(10) 1,6(16)

OT13 0010 O110 po 25 —




(krc/cm?) 2,5(25)
[abapuT TennoobMeHHVKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)
Ta6bnuua 3
XapaKkTepuCTUKU NPOKNaAoK Ans NiacTuH
YcnosHoe | Mapka maTepuana u KayuykoBas ocHoBa TemnepaTtypa
0603HaveHne TeXHN4Yeckue paboyei cpefbl, °C
NPOKNagokK yCroBusi
0 PeanHa 359 (TY 38- CKMC-30 n APKM-15 Ot -20 go + 80
1051023-89) (byTagueHMeTUnCTUPOnb-
HbIN Kay4yk)
1 Peanna 4326-I (TY- CKH-18 Ot -30 go +100
38-1051023-89) (6yTagueHHUTPUNbHBIN Kay-
4yK)
2 PesanHa 51-3042 cKanTt Lo 150
(TY 38-1051023-89) (aTuneHnponuneHameHo-
BbI Kay4yk)
3 PeanHa 51-1481 CKarl Lo 150
(TY 38-1051023-89) | (3TMneHnponuneHaneHo-
BbIA Kayuyk)
4 Pesuna NPIM-1225 CK®-32 n UICKD-26 O7 -30 go +200
(TY 38-1051023-89) | (dTOPMPOBAHHBLIN Kay4yK)

Mpumep ycnoBHoro o603HayYeHnst nnacTuHYaToro pa3bopHoro TennoobmMeHHoro annapara: TennooomMmeHHuk P 0,6p-0,8-16- 1K-
01 — TennoobmeHHuK pa3bopHbin (P) ¢ nnactuHkamu Trna 0,6p, TonwwmHow 0,8 MM, NNoLwaablo NOBEPXHOCTU TennoobmeHa 16 M2
Ha KOHCOSbHOW pamMe, B KOPPO3NOHHO-CTOMKOM WCMOSIHEHUKU, MaTepuan nnactuH u natpybkos — ctanbe 12X18H10T; MaTepman
npoknagkn — TennocTorikas pesvHa 359; cxeMa KOMMOHOBKU:

YTO O3HAYaEeT Haj YepTON — YMCIIO KAHAOB B KaXJ0M X0A4e AN rpetoLLeit BoAbl, Nog YepTo — TO e, AN HarpeBaeMoi Boapbl.

JononHuTenbHbIA KaHan cO CTOPOHbI XO4a HarpeBaemMol BoAbl MpefHasHauyeH ANs OXNaXAEHWs NNUTbl U yMeHbLUEHUS
TennonoTepsb.

M3 paccmaTpvBaembix Tpex TennoobMeHHUKOB Haubonee LenecoobpasHo npuMeHeHue Tenﬂ006MeHHMKOB PC 0,5Mp,
MOCKOIbKY 3TW TEMNOOGMEHHUKM HaZexHo paboTaloT npu paGoyem AasneHun go 1,6 MMa (16 kre/cm?).

MnacTuHbl MonapHO CBapeHbl MO KOHTYpy o6pasys 6rnok. Mexay ABYMSI CBapeHHbIMW MracTMHaMu MMmeeTcs 3aKprTbIVI
(cBapHoW) kaHan anst TennoguKaLMOHHOW rpetoLLen Boabl. Pa3bopHble kaHanbl gonyckarT gasrneHve B HUx go 1 MlMa (10 krc/cm? ).

TennoobmeHHMkn TMna P 0,3p MoryT npumeHaTbCA B CVICTeMaX TennocHabXeHus Npu OTCyTCTBMU TensioobMeHHnkoB Tuna PC
0,5Mp n napameTpax TerIJ'IOHOCVITeJ'leM no 1,0 MlMa (go 10 krc/cm? ), 4o 150 °C v nepenage AaBneHU Mexay TENOHOCUTENAMN He
Gonee 0,5 MMMa (5 krc/cm?).

MpumeHeHue TennoobmeHHukoB Tuna P 0,6p (TWTaH) B cucTeMax TennocHabXeHWst orpaHuyYeHo U AONYCTMMO TOMbKO Mpu
oTcyTCcTBUM TennoobmeHHmkoB PC 0,5Mp u P 0,3p npu napameTpax TennoHocuTenei He Gonee 0,6 MMa (6 krc/cm?), 4o 150 °C u
nepenage gaereHun TennoHocutenen He 6onee 0,3 MMa (3 krc/cm? ).

1. MeToguka pacyeTa nnacTMH4YaTbIX BOAONOAOrpeBaTeNell OCHOBaHa Ha UCMOMb30BaHUM B HUX BCEro pacnonaraeMoro Hanopa
TENNOHOCUTENEN C LEeNblo MONyYeHUsT MaKCUManbHOW CKOPOCTM KaXAoro TEMfOHOCUTENS M COOTBETCTBEHHO MaKCMMAarlbHOro
3HayeHUs koahduuMeHTa Tennonepegayn WM MNpU HEU3BECTHbIX pacronaraemblX Hafmopax Mo ONTUManbHOW CKOPOCTU
HarpeBaemol Bofbl, Kak 1 Npu NoAGope KoxyXoTpyGHbIX BoaonoaorpesaTe-nen.

B nepBom cny4ae onTumMansHOe COOTHOLLEHWE YiCna XOA0B ANA rpetoLen X1 n HarpeBaeMon Xz BoAbl HAaxXoauTcs no dopmyrne

X (G (4P, ' j000-, o
G, AP, 1000 -t

Ecnun cooTHoLeHne XOA0B NosydaeTes >2, TO ANs NOBbILEHWSI CKOPOCTY BOAbI LieriecoobpasHa HECUMMETpUYHas KOMMOHOBKA,
T.e. 4YMCMO XOZOB TennoobMeHuBalWMXCS cpen OyaeT HeoauHakoBbiM (puc. 1—3 HacTosiwero npunoxexus). [Mpw
HECYMMETPUYHON KOMMOHOBKE MOy4aeTcs CMeLLaHHOe ABWKEeHMe NOTOKOB B YaCcTU KaHarnoB — NPOTUBOTOK, B YacTU — MPSMOTOK,
YTO CHUXAeT TemnepaTypHbI Hanop YCTAHOBKM MO CPaBHEHUIO C

X,
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Puc. 2. HecummeTpUyHasas KOMNOHOBKA NNacTUHYATOro
BofonoporpeBarensi, o6o3HavyeHue Cx (2 + 2)/5
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Puc. 3. Cxema KOMNOHOBKM Bogonogorpesatenen ? u ?? nogorpeBa B
OAIHY YCTaHOBKY C NPOTUBOTOYHbLIM ABUXEHUEM BOAbI

NMPOTMBOTOYHbLIM XapaKTepoM ABWXEHUS TEMNOOOMEHMBAIOLLMXCS CPel, KOTOPbIA MMEeT MECTO Npu CUMMETPUYHON KOMIMOHOBKE, U
B OnpeneneHHON CTeneHn yMmeHbLUaeT Bbirogy OT MOBbILEHUS CKOPOCTU BOAbI MPY HECUMMETPUYHOW KOMMOHOBKe. [loaTomy Ansg
UCKIMIOYEHNS CMELLaHHOro Toka TennoHocuTenen 6onee adheKTMBHO BOAOMNOAOrpeBaTENbHY0 YCTaHOBKY cobupaTtb M3 ABYX Unu
HECKOSbKMX pasfenbHbIX TENNOOOMEHHUKOB C CUMMETPUYHOW KOMMOHOBKOM, BKIIOYEHHbIX NMOCMneaoBaTeNnlbHO No TENIOHOCUTENIO,
y KOTOpOro nony4aeTtcs 6onbLlee YACMNO XOO0B, U NapanienbHo — Nno Apyromy TennoHocuTento. Mpn aTom 06BsA3Ka coeanHUTENb-
HbIMU TpybonpoBogamu AomkHa 06ecrneynTb NPOTUBOTOK B K&XO0M TEMNOOOMEHHUKE.

2. Mpun pacyeTe nnacTMHYaTOro BOgonoAorpesartensi onTMMarnbHas CKOPOCTb NMPUHUMAETCS UCXOAs U3 MONyYeHUs1 Takux e
noTepb AaBfeHns B YCTAHOBKE MO HAarpeBaeMon BoAe, Kak Npu NpMMEHEHNn KoxXyxoTpybHoro BogonogorpeBatens - 100 -150 klMa,
4YTO COOTBETCTBYET CKOPOCTM BoAbl B kaHanax Wont = 0,4 m/c.

Mostomy, BbIGpaB TWM NNACTMHbI PacCYUTLIBAEMOro BOAOMNOAOrpeBaTenNs ropsiyero BOOOCHAGXEHUsi, MO ONTMMarbHON
CKOpPOCTM Haxoaum TpebyemMoe KONMYeCTBO KaHarnoB N0 HarpeBaemoun Boge my:

Gh max

M= o amnn
" Woank p ’ 3600
fK— XnBOe cevyeHne ogHOro MexnrnacTtnH4yaToro KaHana.
3. KomnoHoBka Bogonogorpesatena CUMMeTpUudHasa T. e. Mrp=M4y. 06Lu,ee XMBoe ceYveHue KaHanoB B MNakeTe no xoay
rperou.l.eﬁl n HarpeBaeM0|7| BOAbI

@)

fI’P = fH = mek @)

3600f,.p

4. Haxogum hakTudeckne CKoOpoCTy rpetoLLen n HarpeBaemon Boabl, M/C

WrP @



H_i (5)
W= 3600f,,p

B cnyyae ecnu cooTHOLLEHMe X040B, onpeaeneHHoe no cdopmyne (1), okazanock >2 (npu noactaHoBke APy = 100 klMa, a APrp
= 40 «lMa - gna ? cTyneHn), Bogonoaorpesatens cobupaem M3 AByX pasgernbHbiX TennoobmeHHUKOB 1 6onee n B oopmynax (4)
unu (5) pacxoa TOro TENNIOHOCUTENS, Y KOTOPOro MOMYy4YMIIOCh MEHbLUE XOA0B, YMEHbLLIAeM COOTBETCTBEHHO B 2 pa3a u 6onee.

5. KoadhpmumeHT Tennootgaym ay ,BT/(M2~ °C) OT rpetoLLern BOAbI K CTEHKE NNacTUHbI onpeaenseTcsa no opmyrne

2
a=11 6A{23000 +28317 - 063(t”) }W
roe A — KoadVLMEHT, 3aBUCALLMIA OT TUMA NNACTUH NPUHUMAETCS No Tabn. 1 HAaCTOSALLEro NPUMNOXEHMS;

rp P
P th + tBbIX

tcp - 2

0,73
P

(6)

6. KoadhpumumeHT TennoBocnpuaTus ay, BT/(M2 - °C), OT CTEHKM NNAacTUHbI K HarpeBaemou Boae NpYHUMaeTcs no opmyne

a,=11 6A[23000 +2831 — 063 t':p)z} W )

0,73
H

H H

Ho th + tBbIX
roe tcp = —2
7. KoadhpmumeHT Tennonepenaum K, BT/(M2 - °C), onpegensetca no copmyrne
p (8)
K =
1,1, 0,
+ +
o O A

roe p — ko3hULMEHT, yuuTbIBaOLWNIA YMEHbLUEHNE KO3ddMLMEHTa Tennonepenayn mM3-3a TEPMUYECKOro CONpPOTUBIEHUS
HaKNMNW 1 3arpsA3HEeHnI Ha NNacTMHe, B 3aBMCMMOCTU OT KayecTBa BOAbl NpuHMUMaeTcsa paBHbiM 0,7 — 0,85.

8. lpu 3agaHHOM BeENWYMHE pacyeTHOW npousBoguTensHocTn Q W N0 MOSyYEeHHbIM 3HayeHusM KoadduumeHTa
Tennonepenayun k n TemnepatypHoMy Hanopy Atce onpegensieTca Heobxogmmas NoBepxXHOCTb Harpesa Frp no dpopmyne (1) npun.
5.

Mpu cbopke BogonoporpeBaTens M3 AByX pasferibHbiX TENNO0OMEHHUKOB 1 Gonee Tennonpon3BOAUTENBHOCTb YMEHbLLAETCS
COOTBETCTBEHHO B 2 pa3a 1 bornee.

9. KonnyectBo xoa0B B TENNO0OOMEHHMKE X:

FTP + fl‘IP (9)

X =
amf,

rae fin — NOBEpXHOCTb HarpeBa OHOM NNACTUHbI, M.

Ymncno xoOoB OKpyrnsieTcs 40 Uenon BenuumHbl. B ogHOX040BbLIX TENNOOOMEHHUKAX YeTbIpe LWTyLepa Ans NoABoAa M oTBoAA
rpeloLlen U HarpeBaemon BOAbl pacronaralTcs Ha OAHOW HEenoABWXHOW nnuTe. B MHOroxogoBbIX TenrnooOMeHHMKax 4acTb
LWITYLIepOB [OMKHA pacroniaratbCsl Ha MOABWKHOW NIWTE, YTO BbI3bIBAET HEKOTOPbIE CIOXHOCTM MpW 3Kchnyatauun. [Moatomy
uenecoobpasHelrt BMECTO YCTPOMCTBA MHOIMOXOAOBOrO TEMNMOOOMEHHUKA pa3buTb €ro Mo YUCIy XOAOB Ha pasferibHble Tennoob-
MEHHWKM, COEAUHEHHble MO OAHOMY TEnnOHOCWUTEM NocnefoBaTenibHO, a MNo ApyroMy — napannenbHo, ¢ cobniogeHvem
NPOTUBOTOYHOIO ABVXXEHUSI.

10. deiicTBUTENBHAsA NOBEPXHOCTb HArpeBa BCEro BOAONOAOrpeBaTens onpeaenseTcs no gopmyne

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

11. NoTtepu paeneHns A kla B BogonogorpesaTtensx cregyeT onpeaensits no oopmynam:
ONs HarpeBaeMmo Boabl

AP, = 95(33- 0,081}, W,/ X; (11)

Onsa rpetoLlen Bogbl

rp 175
AP, = 95(33-008 1) Wi X; (12)
roe @ — koadpduUMeEHT, yunTbiBaOWUA HakMneobpa3oBaHue, KOTOPbIA ONS rpeloLlel CeTeBON BOAbl paBeH eavHuue, a ansg
HarpeBaemoW BOAbl AOMKEH MPUHMMATBLCA MO OMbITHLIM AAHHBIM, MPU OTCYTCTBUM TaKUX A@HHbLIX MOXHO NpuHMMaTh ¢ = 1,5— 2,0;

B — KOa(pPULIMEHT, 3aBUCALLIMIA OT TMMA NNACTUHbI, MPUHUMAETCS Mo Tabn. 1 HACTOALLEro NPUOoXKeHUs;
Wy c — CKOPOCTb MPU NMPOXOXAEHUN MAKCMMarbHOrO CEKYHAHOrO pacxoda HarpesaeMon Bofbl.

NMPUMEP PACHETA



BeibpaTtb 1 paccunTaTtb BoAONoAorpeBaTenibHy0 YyCTaHOBKY NnacTMH4YaToro TennoobmMeHHrka cobpaHHoro n3 nnactuH 0,6p ans
cucTembl ropsidero BogocHabxeHust Toro e LITT, 4To M B npuMepe C KOXyXOTPYOHbIMW CEKLMOHHBIMWM BOAOMOAOrpeBaTeENnsMu.
CnepoBaTtenbHO, UICXOAHbIE AaHHble, BEMMYUHBI PAcXOA0B U TemnepaTypbl TENMOHOCKUTENEW Ha BXOAE U BbIXOAE KaXAoW CTyMNeHu
BOZOMNoaorpesaTtensi NPUHYUMATCS TakKUMU 3Ke, KaK 1 B NpeablayLiemM npumepe.

1. MNpoBepsieM COOTHOLLIEHNE XOA0B B TENNO0OMEHHMKE ? cTyneHu no cdopmyne (1), npuHmumasn APy = 100 klMa n APrp = 40 kla;

0,636

Xi_ [ﬂ) (ﬂj (M) 077

X, \625-10° 100 1000-36 /
COOTHOLLEHWE XOA0B HE NPEeBbLILAET 2, criefoBaTenbHO, MPUHUMAETCH CUMMETPUYHAsi KOMMOHOBKA TEMO06MEHHWKa.
2. Mo onTMMarnbHOM CKOPOCTM HarpeBaemMo Boabl onpeaensiem TpebyemMoe 4Yncno kaHanos no dopmyne (2)

m 68-10°
H™ 0.4-0.00245-10°-3600

3. O6Lee XMBOE ceYyeHne kaHarnoB B Nakete onpegensem no dopmyne (3) (My NpyHuMaem pasHbim 20).

f.=f,=20-000245=0049 w2

4. hakTnyeckmne CKoOpoCTM rpetoLLEN U HarpeBaeMon BoAbl Mo hopmynam (4) u (5):

=193

625-10°

Wre = 3500-10° 0049 = 035 /¢
68-10°

W= 3600.10° - 0049 = 0385 M/c

5. Pac4yeT Bogonogorpesatens ? cTynexHu
a) KoahMLUMEHT TennooTAaum OT rpetoLLent BoAbl K CTEHKE NnacTuHbl, hopmyna (6), npuHumas u3 tabn. 1 A = 0,492:

a,=116-0,492(23000 + 28336 -0,63-36°)-0,35"7* =8590 Br/(M*-°C)

6) KO3hhMUMEHT TennoBOCNPUATASA OT CTEHKM NNAcTUHLI K HarpeBaemon Bode, chopmyna (7)
a, = 116-0,492(23000 +283-19,5-0,63-19,52)-0,385°7 = 8037 BT/(m?-°C)

B) k03hULMEHT Tennonepeaayn, npuHnmas ¢ = 0,8, popmyna (8)

K =73 0?0’?31 7 =2638 Br/(W°C)
8500 © 16 ' 8037
r) Tpebyemasi NOBEPXHOCTb Harpesa Bogonogorpesatens ? ctynenu, oopmyna (1) npun. 5
276 -10°
Fre = 2638-16,5
[) KONM4ecTBO X040B (M NaKeTOB NpW pasderieHMn Ha 0gHOXOA0BbIE TEMNOOOMEHHMKN), hopmyna (9)
_634+06 267

- 2.20-06

=634 ™

MpuHUMaem Tpu xoaa,
€) AeCTBUTENbHAas NOBEPXHOCTb HarpeBa Bogonogorpesartens ? cryneHu, oopmyna (10)

F =(2203-1006=714 wm

) NoTepu AaBneHus ? CTyrneHn BOLOMNOAOrpeBaTens no rpetollen soae, opmyna (12), npyHumas @ =1 muns tabn. 1 b = 3:
I 1,75 _
AP, =1-3(33-0,08-36)0,35"°-3=432 «fla.
6. PacuyeT BogonogorpesaTtens Il ctyneHu
a) KoadhPMUMEHT TENMOOTAAYUM OT rpetoLlert BOAbl K CTEHKE NnacTuHbl, opmMyna (6):
a,=116-0,492(23000 +283-67,5-0,6367,52)-0,35°° =10412 B1/(M*-°C)
©0) k03a(phULMEHT TENNOBOCNPUATMS OT NNACTMHBI K HarpeBaeMoii Boae, dopmyna (7)
a, = 116-0,492(23000 + 283485 - 0,63 48,52)-0,35°7 =10017 B1/(m?-°C)
B) k03hdUUMEHT Tennonepeaayn, npuHnMas ¢ = 0.8 popmyna (8):
1 0’8 20
K="—7 00071 =3096 Bt/(M?-°C)
10412 16 10017
r) Tpebyemas noBepxHOCTb HarpeBa Bogonogorpesatens Il crynenu, dopmyna (1) npun. 5:
F - 1,81-10°
™ 3096-19
[) KONU4YecTBO XOO0B (MNM NakeToB NpY pa3geneHny Ha O AHOXOA0BbIE TEMNOOOMEHHUKM), chopmyna (9):

=308 M™°



_ 308406 .,

MpuHmaem 2 xona;
€) AeCTBUTENbHAs NMOBEPXHOCTb Harpeea Bogonogorpesatens Il ctynenu, oopmyna (10):

F'=(2.20-2-106=474 ™

X) notepu aaeneHus Il cTyneHn BogonogorpesaTens no rpewllen soge, popmyna (12):
AP, =1-3(33-0,08-67,5)0,35" -3=264 «a.

3) noTepu AaBneHus obeux CTyneHel BOAOMNOAOrPEBaTensi Mo HarpeBaeMoin Boge, NpuHuMas ¢ = 1,5, npu NpoxoxaeHum
MaKCKMasibHOTO CEKYHAHOrO pacxofa BoAbl Ha ropsiyee BogocHabxkeHue, dopmyna (11):

AP." =15-3(33-0,08 - 31)(216(0,049-10°))” -5 =164 «Ila.

B pesynbTaTe pacuyeTa a KayecTBe BOAONOAOrpeBaTeNns ropsvyero BOAOCHAOXeHMS NpMHUMaem aBa TennoobmeHHuka (? u i
cTynenn) pasbopHon koHCcTpykummn (P) ¢ nnactuHamm tuna 0,6p, TonwmHon 0,8 MM, 13 ctanu 12X18H10T (1cnonHexne 01), Ha
OByxonopHon pame (ucnonHeHme 2K), ¢ ynnoTHUTENbHLIMU NpoKnagkamun u3 pesvHel mapku 359 (ycrnosHoe ob6o3HaveHne — 10).
[MoBepxHOCTbL HarpeBa ? cTyneHn —71,4 M2, {1 ctynenn — 47,4 MZ. Cxema KOMMOHOBKM ? CTYNEHU:

20+20+20
Cy= 21+20+20
cxema KOMMOHOBKM | cTyneHu.
20+20
Ci= 21+20
YcnoBHoe 0603HavyeHne TennoobMeHHNKOB yKka3biBaeMoe B brnaHke 3aka3oB OyaeT
? crynewm: PO,6p-0,8-71,4-2K-01-10 ~ _ 20+20+20
X 21+20+20
Il ctynenmn PO,6p-0,8-47,4-2K-01-10 C.- 20+20
X" 21+20

PacueT BogonogorpeBaTens, CoOpaHHOro M3 NMAacTUH4YaTbIX TENOOOMEHHUKOB upMbl «Anbda-IlaBanb» (TeEXHUYeckue

XapakTepucTuku cM. B Tabn. 4), NokasbliBaeT YTo B ? CTyrNeHb TpebyeTcs yCTaHOBUTL




TexHMUYecKMne XxapakTepUuCTUKMN NNacTUMHYaTbIX Tens1I006MeHHUKOB pupMbl «Anbda-llaBanb» Ans TennocHabxeHus

Ta6bnuuad

Mokaszatenb Hepa3sbopHble nasiHble Pa3bopHble ¢ pe3nHOBLIMY NpPOoKIagkamu
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
[MoBepxHOCTb HarpeBa NacTuHbI, M 0,05 0,1 0,3 0,032 0,14 0,24 0,62
"abapuTbl NNacTUHbI, MM 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MuHUManbHas TonuwMHa NNacTUHbI, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnactuHbl, kr 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O6bem Boabl B kaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcumanbsHoe YMcno NNacTuH B YyCTaHOBKe, LT, 60 150 200 95 250 275 700
Pabouee naBneHwve, Mla 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcumanbHasa TemnepaTtypa, °C 225 225 225 130 160 150 150
[abapuTbl ycTaHOBKM, MM:
LUMpuHa 103 192 466 180 320 470 650
BbICOTa 520 617 1263 480 920 981 1885
OnvHa, He bonee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
HnameTp natpybkos, MM 24 50 65/100 43 60 100 140
CraHpapTHOE YMCro NNacTuH 10,20,30, 20,30,40,
40,50,60, 80 50,60,70,
80,90,100,
110,120,130,
140,150
Macca ycTaHOoBKM, Kr, TPy Yncne NnacTuH: 5,2 15,8 — 38 146 307 1089
MUHUManbHOM
MaKcuMarnbHOM 15,4 73,0 309 59 330 645 3090
MakcumanbHbIA pacxof XUaKocTw, M3y 8,1 39 60/140 10 54 180 288
MoTepu gaBneHus Npu makcumaribHOM pacxoge, klla 150 150 150 150 150 150 150
KoachcpuumeHT Tennonepeaauu, Bt/(m? - °C), npu 7700 7890 7545 6615 5950 5935 6810
CTaHAAPTHbBIX YCOBMSIX
TennoBasi MOLLHOCTb, KBT, Mpy CTaHAAPTHbIX YCIOBUSAX 515 2490 8940 290 3360 11480 18360
MpumeyaHuns
1. CTaHagapTHbIE YCNOoBUS — MaKCMMasbHbIN pacxod XUAKOCTU, napaMeTpbl rpetowero TennoHocutens 70—15 °C, Harpesaemoro — 5—60 °C.
2. HomeHknatypa TennoobmMeHHuKoB «Anbga-JlaBanb» He orpaHM4eHa Tunamu annapaToB, NPUBEAEHHbIX B Tabnuue.
3. Matepuan nnactuH — HepxaBetowas ctanb AlS| 316, matepuan npoknagok—EPODM.




TexHU4eckue xapakre

Tabnuuab

PUCTUKM NMasiHbIX NJIACTUHYATbIX TennoobmeHHMKOB «LleTenak» npou3BoacTBa KOMNaHUu «Ll,eTe'repM»

[Nokazatenb CP410 CP415 CP422 | CP422-2V’ CP500 | CP500-2V’
[MoBepXHOCTb Harpesa NNacTuHbI, M2 0,025 0,05 0,095 0,28
MabGapuTbl NNacTuHbl hxa, Mm 311x112 520x103 617x192 950x364
MwuHManbHas TomMWMHA NNacTUHbI, MM 0.4 0,4 0,4 0,4
Macca nnacTuHbl, Kr 0.1 0,17 0,35 1,26
O6bem Boabl B kKaHane, n 0,05 0,094 0,21 0,52/0,7
MakcmmansHoe Y1Cno NNacTH B YCTaHOBKeE, LUT. 150 80 150 200
Pabouee pasnenve, MMa 2,5 2,5 2,5 2,5/1,6
MakcumanbHasa Temnepartypa, °C 225 225 225 225
OcHOBHble pa3mepbl TENMOOOMEHHMKa B U30nsALmm 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, mm
[nameTp naTpybkoB, MM 25 25 50 65/100
Macca Tennoo6meHHuKa, Kr, Mpy Yucne niacTuH: — — 20 69,6
MUWUHUManbHOM
MakcuMarnsHoMm — — 75 246
MakcumanbHbI pacxod HarpesaeMoWn BoAbl Npu 20 12 62 26 340 165
notepe gasnexunsa 100 kMa, WA
KoadhdumumeHT Tennonepeaaydmn npu ctaHgapTHbIX 2420 — — 3090 — 1700
ycnosuax , BT/(m? - °C)
TennoBasi MOLLHOCTb NPU CTaHAAPTHbIX ycrnosusx, kBT | 95 (CP410-150-2V) — — 440 (CP422-150-2V) — 2000 (CP500-200-2V)
MakcumanbHas TennoBas MOLHOCTb, kBT, npu 300 250 1200 800 4000 2500

napameTpax TennoHocutens 150—76/165—70 °C

* TennoobMeHHWKN 3TON Moaenu npeaHasHadveHbl Ana MBC ¢ gByxcTyneH4aTbiM NOAOrPEBOM BOAbLI B O4HOM Koprnyce.
** Ynueno nnactuH nogbupaetcs ¢ warom 10 nnacTtuH npy MMHUMansHom Ynicne 10 nnacTuH.
*** CTaHOapTHble YCNOoBUS — MaKCUMarbHbIA pacxod XMOKOCTW, NnapaMeTpbl rpetoLero TennoHocutens 70—15 °C, HarpeBaemoro — 5—60 °C.

Mpumeyanus

1. TennoobMeHHUKN NOCTaBNSATCSA B KOMMIIEKTE C U30NSUMEN.
2. Yucna yepes ﬂ,p06b O3Ha4yakT napamMeTpbl And nepsu4YHOro 1 BTOPUYHOIo TennoHocuTenen.

3. Marepuan nnactui— AISI 316.




TexHU4YecKne xapakTepucTUKMN NnacTMHYaTbiX TeNSI006MeHHUKOB hupmbl «APV» onsa TennocHabxeHus

Tabnuua 6

MokasaTenb HepasbopHble nasHble PasbopHble ¢ pe3anHOBbLIMU MPOKNaakamu
BD4 BD7 BF2 N25 N35 N50 N60 N92

ngBerHOCTb HarpeBa nNNacTuHbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
M
MabapuTbl NNacTuHbl, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
MwuHumanbHas TonwmHa 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
nnacTuHbl, MM
Macca nnactuHbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6bem Boabl B KaHane, 1 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Pabouee nasneHue, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MakcumaneHas Temneparypa, °C 220 220 220 150 150 150 150 150
OnameTtp naTpy6KOB, MM 25 25 65 80 80 80 200 200
MakcmmanbHoe 4YMCrno MnacTuH B 93 93 123 39/83 39/83 39/83 91/151 91/151
yCTaHOBKe, LUT.
abapuTbl yCTAaHOBKW, MM:
hxa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
anviHa, He 6onee 246 246 315 570(10/2) 570(10/2) 570(10/2) 1340(10/2) 1340(10/2)

« » MeHee 48 48 48 370(10/1) 370(10/1) 370(10/1) 1090(10/1) 1090(10/1)
CraHgaptHoe uucno nnactvwH B | 7,11,17,25,33, | 7,11,17,25,33, | 7,11,17,25,33, — — — — —
yCTaHOBKE 43,63,93 43,63,93 43,63,93,123
Macca ycTaHOBKM, Kr :
Hebonee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 2,4 4,0 10,5 210 300 380 1330 170

’ Mepepn vepton —ans pambl 10/1, 3a yepton — 10/2.

Mpumeyvanusa

1. Matepuan nnactuH HepasbopHbix — AlSI 316, pas3bopHbix AlSI 304, matepuan npoknagok pa3topHbix — EPOM.
2. HomeHknaTypa TennoobmeHHukoB "APV» He orpaHuyvMBaeTCs TUNnamu annapaToB, NPUBEAEHHbIX B Tabnvue.




TexHuYecKne XxapakTepuCcTUKMU NnacTMHYaTbIX TennoobmeHHukoB pmpmbl «CBENM» ana TtennocHabxeHus

Ta6bnuua 7

Mokasartenb Hepa3bopHble nasiHble Pa3bopHble ¢ pE3MHOBLIMUY NPOKIagKkamm

B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
[MoBepXHOCTb Harpesa NNacTuHbI, M 0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550
Macca nnacTuHbl, Kr 0,234 0,336 0,427 0,424 1,080 — — — — — —
O6bem Boabl B kaHane, n 0,095 0,141 0,188 0,188 0,474 — — — — — —
MakcumarnbHoe YMCno NNacTuH B YCTAHOBKE, LUT. 120 200 200 250 300 100 160 160 450 450 450
Pabouee naenenne, MMa 3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
MakcumanbHasa TemnepaTtypa, °C 185 185 185 185 185 150 150 150 150 150 150
[abapuTbl ycTaHOBKM, MM: 117 241 241 241 362 160 320 320 460 460 630
LUMpUHa
BbICOTa 524 392 524 524 864 745 840 1070 1265 1675 1730
OnvHa, He bonee 317 518 518 670 790 500 1090 1090 3080 3080 3130
[nameTp nogcoeamHUTENbHbIX NaTpyoKoB, MM 25 40 65 65 100 25 50 50 100 100 150
Macca ycTaHoBK/ Npu MakcMmarnbHOM Yucne 30,6 71,4 119 119 900 38 127 183" 363 554 1138’
NNacTvH, K&
MakcumanbHo achdekTnBHas TennoBas 350 550 900 2200 6100 400 550 1500 3000 7300 15000
MOLLHOCTb, KBT, Npu napameTpax TennoHocutens
150—80/105— 70 °C 1 Pyan He 6onee 150 kla
KoadbcdmumeHT Tennonepeaaun, B/ (m® -°C) 5970 7880 6570 7820 7035 12920 9380 11550 10810 9500 11840
ObdheKkTMBHOE YNCMNO NNACTUH, LUT. 42 52 48 140 140 21 23 33 47 77 101
TennoBas MOLWHOCTb, KBT, Npu cTaHAapTHbIX 450 — 1500 — 4100 430 750 1050 — 9500 —
yCrnoBUsix
KoadbcpmumeHT Tennonepeaauun, Bt/ — (M? -°C), 6210 — 6260 — 5150 7980 7080 7030 — 7320 —
Npu CTaHAAPTHbBIX YCIOBUSX
OddeKTMBHOM YNCNo NNacTuH, WT.— (Yepes 117/2 — 189/2 — 297/2 79/3 89/4 85/3 — 74/2 —

Ap0oBb — YMCIIO XOA0B)

* Macca npuHsTa Ana ynucna nnactuH, Tpedyemblx npu obecneyeHnn MOLLHOCTU HUXKECTeayoLLEen CTPOKM.

MprumeyvaHns

1. CTaH,D,apTHbIe ycnosua — MaKkCUMarbHbI pacxon XuakocTu, OrpaHI/ILIeHHbIVI A0nyCTUMbIMU CKOPOCTAMU U NOTEPAMU JaBlieHUA B Bogonoagorpesarene no HarpeBaeM0|7| Bofe He Gonee

150 k[a; napameTpbl TennoHocuTens: rpetowtero 70—15 °C, HarpeBaemoro 5 — 60 °C.

2. MaTepuan nnactuH — HepxxaBetowas ctanb AlSI 316 TonwmHoi 0,3 — 0,6 MM, maTepuan npoknagok — EPDM.

3. HomeHKnaTypa TEennoo6MEHHUKOB HE orpaHunyeHa Tmunamu annapaTtos, NpuBeeHHbIX B Tabnuue.




TennoodmeHHnk M15-BFG8 ¢ uncnom nnactuH 64, nnowaab NoBepxHOCTH Harpesa 38,4 M2 (koadphmumMeHT Tennonepenayu
— 4350 BT/(M? - °C)).

Bo Il ctyneHn tpebyetcsi TennoobmeHHnk M10-BFG ¢ uucnom nnactuH 71, nnowagb NOBepxXHOCTW Harpea 16,6 M
(koacpcbmumeHT Tennonepenaum — 5790 BT/(ME- °C)).

MoTepn naBneHns B 06emx CTyneHsix Npu NPOXOXAEHUN MAaKCUMarbHOIO CEeKyHAHOro pacxoia HarpeBaeMow BoAbl Y TOM Xe
KoagpbuumeHTe 3arpssHeHus (¢ = 1,5) coctaensiot 186 klMla.

B tabn. 5, 6, 7 npvBeaeHbl TEXHUYECKNE XapaKTepUCTUKK TennoobMeHHUKOB «LleTenak», "APY» n «CB3MM».
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) ] MPUNOXEHVE 9
TENNOBOW 4 TMAPABNUYECKUIA PACHET FOPM3OHTAMNBHbLIX MHOFOXOAOBbIX MAPOBOAAHBIX
NOOOrPEBATENEN

MoporpeBatenn ropu3oHTanbHble NapoBOASHbIE TENMoBbIX ceTen (AByx- U uyeTbipexxopgoBble) no OCT 108.271.105
npegHa3HaveHbl AN CUCTEM OTOMNSIEHUSI U rOpsiYero BOAOCHabXeHUs.
1. NoBepxHOCTb HarpeBa NapoBoAsHbIX nogorpesatenen F, M2, onpeaenseTtca no opmyrne

Qe
kAtgp

roe Qsp — pacyeTHasi TennoBasi NPOM3BOAMTENBHOCTbL Bogonogorpesatens, BT;

k — koadhcbmumeHT Tennonepegaym Bogonogorpesarens, BT/(M2 -°C);

Atcp— pacyeTHas pasHOCTb TeMMNepaTyp MeXay rpetoLleit u Harpesaemon cpegamu, °C.

2. PacuyeTHasi TennoBasi NPOM3BOAUTENBHOCTb BOAOMNOAOrPEeBaTENs Ha OTOMNMeHNe Q%" unm Ha ropsiiee BofoCHabXeHue
Q% onpeaensieTcsa no npwn. 2.

Mpn aTom, yuutbiBas TpeboBaHua n. 4.8 HacTosILLEro cBoda nNpaBur, AMs Kax[oro noporpeBaTens pacyeTHas
NPON3BOANTENBHOCTL, ONpeaerieHHas no npun. 2, 4enuTcs Ha 2.

3. KoadpcpunumeHT Tennonepenaum k:, BT/(M2 - °C) onpegensetcsa no popmyne

F=

2
K = B
1,8 B
+—+ +
an az }\407 }\‘HAK
roe a; — KoadULUMEHT TEMMOOTAAYM NPY NPOAOINIBHOM CMbIBaHUN OT CTEHKM TPYOKM K HarpeBaemMow Boae, BT/(M2 - °C);
an — Ko3adpUUMEHT TENNOOTAAUYN OT KOHAEHCUPYHOLLIErocs napa K ropu3oHTarnbHON CTeHKe Tpyoku, BT/(M2 - °C);
Sct — TOMLWMHA CTeHKN TPYGKK, M;
SHak — TOMLMHA HaKUNU, M, NPMHMMaemasi Ha OCHOBaHUW 3KCMINyaTauMOHHbIX AaHHbIX ANS KOHKPETHOrO paioHa C y4eToM
KayecTBa BOAbIl, @ NPU OTCYTCTBMU AaHHBIX AONycKaeTcs npuHumaTth pasHoun 0,0005 wm;
AcT — TENNONPOBOAHOCTb CTEHKU TpYyOkn, BT/(M - °C), npuHumaeTcsa ana cranu pasHon 58 BT1/(m - °C), ana natyHn — 105
Bt/(m - °C);
AHAk — TO Xe, CrNosi Hakvnu, NpuHMMaeTcs pasHou 2,3 B1/(m - °C).
4. KoachchuumeHT TenmooTgaunm az BT/(M® . °C), oT CTeHKM TpyBku Kk Harpesaemoii Boje B 06nactu TypByrneHTHoro
ABWXeHUs, onpefensietcsa no oopmyne
WTP (3)

o

H H\2
a,=11 6[1 210+18 ¢ —0038({" }

roe thep— cpefHas TemnepaTypa HarpeBaemoun Bogpl, °C, onpegensiemasi no oopmyne
H H
tH _ th + tBbIX
Cp 2
t"ax; tBox— TemnepaTypa HarpeBaeMow BOAbl COOTBETCTBEHHO Ha BXOAe W BbIXOAE U3 BogonogorpesaTens, °C;

deH— BHYTPEHHUIA AnameTp TpyooK, M;
W+p — ckopoCTb BOAbI B TPyOKax, M/c, onpeaensieTcsa no opmyne

G,
=" (5)
W 3600pf.,

frp— nnoLLaab ceveHus Bcex TPyGOK B OOHOM XOAy NOAOrpeBaTens, M2, onpeaensieTcs no popmyne

"CﬁHn (6)

fTP= 4

N— KONMYeCTBO TPYOOK B OOHOM X0ay, LUT.;

p — MNOTHOCTb BOAbI NPU CpeaHet Temnepartype tce, kr/m>;

Gh — pacyeTHbI pacxod HarpeBaeMoW BoAbl B TpyOKax, Kr/u.

5. KoadpcunumeHT Tennootaaum an, BT/(M2 - °C), OT KOHAEHCcUpytoLLeroca napa Kk cTeHke Tpyoku onpegensieTcs no opmyne



o116 (4320+475¢,-014¢) -
{md(t.-t.)

roe ts — Temnepatypa HacbllweHus napa, °C;
m—npuBeAeHHOoe Yncno Tpy6ok, WT., onpeaensemoe no popmyne

roe nos — obulee Yncno Tpyobok B nogorpesaTtene, WT.;
Nmax— MakcMmarnbHoe Yncno Tpybok B BEpTUKanNbHOM paay, LUT.;
tct — cpeaHsia Temnepatypa cteHok Tpybok. °C, onpegensetcs npubnmkeHHo no dopmyne

H
t _ ts + tCP 9)
CT 2
1 NpoBeEpPSIETCs NOCNE NpeaBapuTENbLHOro pacyeta nogorpesartens no opmyne
H
t =tsaﬂ+tCPa2 (10)
cT at+a,

Mpu HecoBnageHWU 3Ha4YeHUN tct, onpeaeneHHbix no opmynam (9) u (10), 6onee yem Ha 3 °C an cnegyeT nepecynThIBaTh,
NPUHSIB 3HaYeHwue tcr, onpegeneHHoe no gopmyre (10).
6. PacyeTHylo pa3HocTb Temnepatyp Atcp, °C, Mexay rpetoLen 1 HarpesaemMown cpegamun onpeaenstoT no dopmyne

At A (11)
Atcp=7t6 AttM
231,

roe Ats, Aty — COOTBETCTBEHHO Gonbluas U MeHbLUasi pa3HOCTb TeMnepaTyp Mexay rpetolein 1 HarpesaemMor cpefamy Ha
BXOZE U BbixoZe M3 nogorpesatens, °C, onpefensercs no oopmMynam:

At =1t (12)
At, =t -t (13)

an/l pac4yeTe napoBOAAHbIX Bonono,qorpeBaTenePl oTonneHna TemMmnepartypy HarpeBaeM0|71 BOAbl HA BXoAe U BbiXxoge U3
BogonogorpeBartena cneayet npuHMMaThb

H
th - Tz
roe 1. — Temnepatypa Boabl B obpaTHOM TpybonpoBoge CUCTEM OTOMMEHWUs MpU pacyeTHOW TemnepaType HapyXHOro
Bo3gyxa to °C;

H
tBbIX =T,
roe Tor — TemnepaTtypa BoAbl B nofatolleM TpybonpoBoae Tennosbix ceten 3a LTI wnu B nogatowem TpyGonposoae
CMCTEMbI OTOMMEHWs Npy ycTaHoBke Bogonoporpesatens B WTI npy pacyeTHoM TeMnepaTtype HapyHoro Bo3ayxa to, °C.
B aTom cnyyae pacuyeTHasi pasHocTb TemnepaTyp Atcp °C, onpegenutcs no dopmyrne

(ts_TZ_(ts_TO1)) (14)

23@@
ts - 101

lMpumeyaHue — Npy HE3ABNCMMOM NPUCOEANHEHUN CUCTEM OTOMMEHUSI U BEHTUNSUMM Yepes obLLmMiA BogonodorpeBaTenb
TemnepaTypy HarpeBaemon Bodbl B 06paTHOM TpybonpoBoAe Ha BXxode B BOAONOAOrpeBaTenb crnedyeT onpedensTs C y4eToM
TemnepaTtypbl BoAbl NOcrne NpUCoOeAuHeHUs TpybonpoBoaa CUCTEM BeHTUMMsUMU. [pu pacxoge TennoTbl HA BEHTUMSALUMIO He
6onee 15 % cymMMapHOro makcMmanbHOro TEMfoBOrO NMOTOKa Ha OTOMMEHWe [OoMycKaeTcs TemnepaTypy HarpeBaemoln BOAbI
nepen BO4OMNO-AOrpeBaTenem NpuHMMaTh paBHOM TemnepaTtype Boabl B o6paTHoM TpybonpoBoae CUCTEMbl OTOMMEHWS.

Mpu pacyeTe BogonoforpeBaTens Ha ropsiyee BogocHabXeHe TemnepaTtypy Harpesaemon Boabl, °C, cnegyeT npMHUMaTh:

Ha BXxoAe B BoAoOMNoaorpesaTenl — paBHOW TemnepaTtype XONoAHON (BOAOMNPOBOAHON) BOAb! tc B OTOMUTENbHBIA NEepUoa;
npu OTCYTCTBUU AaHHbIX NPUHUMaeTcs paBHon 5 °C;

Ha BbIXOJ€e U3 BOAOMNOAOrpeBaTeniss — paBHOW TeMnepaType BOAbl, MOCTyNaloLLen B CUCTEMY ropsiyero BogocHabxeHus tn, B
LT n e TN t, = 60 °C, a B LTI ¢ BakyymHon geaspaumen t, = 65 °C.

7. Pacxogbl HarpeBaemow BOAbl 4111 pacyeTa BOAOMNoAorpeBaTenie CUCTEM OTOMMEHWS, Kr/d, crieqyeT onpenensatb no
hopmynam:

At =



Gomax = 3,6 Qomax (15)
(1:01 - "52)0

npun HesaBnUCUMOM NpucoegnHeHNN CUCTeM OToNNeHnAa U BEHTUNAUUn 4yepes O6L|J.|/||Z BogonoaorpeBateslb
G _ 3’6(Qomax + vaax) (16)
omax
Tor ™ T2)C

rne Qomax, Qumax— COOTBETCTBEHHO MaKCcUMarbHble TEMNOBbIE MOTOKM Ha OTONMNEHUE U BEHTUNALMIO, BT.
Pacxog HarpeBaemon Bogpbl, Kr/4, Ona pacyeTa BOZonogorpesBaTenent ropsvyero BOAOCHAOXeHMs onpegensieTcs no

dopmyne
sP
Gh _ (3.6 Qh (17)
60—t Jc

roe Qs — pacyeTHas NpoM3BOAMTENBHOCTL Bogonodorpesatens, BT (cm. npun. 2).
8. MNoTepu naBneHus APy, MNa, Ana Bogkl, npoxoasiiel B Tpybkax Bogonogorpesartens

AP, = 0-5[$+Z§) W-.p

rae Wrp— ckopocTb BoAbl, M/c, onpegensiemas n cpopmyne (5);

Z — 41Cho nocrnenoBaTernbHbIX XO40B BOAOMNOL4OrpPEBATENS;

l—pnnHa ogHoro xoaa, Mm;

& — cymMmmMa ko3(h(PULIMEHTOB MECTHBIX COMPOTUBIEHWIA;

A— KO3 PULMEHT rMapaBMyecKoro TpeHus.

OKBMBANEHTHYO LUEPOXOBATOCTb BHYTPEHHEW MOBEPXHOCTU NATyHHbIX TPYOOK Mpwu onpedeneHMn A MOXHO MPUHMMAaTb
0,0002 m.

CyMMy KO3(h(PMLNEHTOB MECTHbIX COMPOTUBIIEHNM B TPYOKaxX MOXHO NpUHUMATB:

Ons ABYXKOAOBbLIX Bogonodorpesatenen X&= 9,5; ans 4eTblpexxof4oBbix Bogonogorpesartenei &= 18,5.

NPUNOXEHUE 10

METOOUKA ONPEAENEHUA MAKCUMATNBbHBLIX (PACYETHbIX) PACXOAOB BOAbl U3 TENNOBOW CETU HA
TEMNNOBOW NYHKT

1. Mpwn OTCYTCTBUMN HArpy3Kkn ropsiHero BOAOCHaOXEHWsI U 3aBUCMMOM npncoeanHeHnn CUCTeM OTonyieHna U BEHTUNALUN Mo

dopmyne
Gd — 3’G(Qomax + vaax) (1)
(11 B ’[2)0

a npu He3aBUCHMOM NPUCOEAMHEHUN Yepe3 BOAOMNOAOrpeBaTeNny BMECTO T» NOACTaBNAETC Toz, MPUHUMaemoe Ha 5—10 °C
BblLLE TemnepaTypbl Bogbl B 06paTHOM Tpy6onpoBoAe CUCTEMbI OTOMMEHUS To.

2. Mpu HanMuUK Harpy3ku ropsiHero BOAOCHAGXKEHWS! B 3aKPbITbIX CUCTEMAX TEMIIOCHAGKEHNS.

a) Npu Hanu4Mm GakoB-aKKYMyNATOPOB Yy NoTpebuTensa n npucoeanHeHnn BogonogorpesaTenei ropsayero BoAOCHabXeHNs:

Mo OAHOCTYMEHYaToW CXeMe C pPerynnMpoBaHMeM pacxoa TENNOThbl HAa OTONNeHNe

Gd _ 3!6(?,0 +,Q,v) + %’6 Qh,m 2)
(11_12)0 (11_1 3)0

HO He MeHee pacxoda BoAbl, onpeaeneHHoro no dopmyne (1);
Nno O4HOCTYMNeHYaTol cxeme co cTabunusauuen pacxona Boabl Ha OTONMEHUE Y BEHTUNALMIO

G _ 3’6((10max + vaax) + 3’6 th (3)
d ’ ’
(T1 - Tz)c (T 1T 3)C
No ABYXCTYMNEHYaToN CXeMe C perynupoBaHnem pacxoda TennoTbl Ha OTonneHne
551,

’ ’ th h

Q 0+Q V+1+an[55_tc+Km}
('t ,w - T,z)c

Gd =36

HO He MeHee pacxofa Bofbl, OnpeaeneHHoro no gopmyne (1);
Mo OBYXCTYNEHYaTON CXxeme Co CTabunmnsaumen pacxoaa Boabl Ha OTOMEHNE Y BEHTUMIALMIO



36Q,,.[55-t
T 2wk
G _ 3’6(Qomax+vaax) + 1+KT” 55_tc " (5)
=
(1:1 - Tz)c (1,1 - 1:'2)0
6) npm oTcyTcTBUMM 6akoB-aKKyMynsITOpOB Yy noTpebutene u npucoegvHeHWU Bogonodorpesartenen ropsiiero

BOJJOCHa0XeHus:
Mo OAHOCTYMNEeHYaToMn CXxeMe C perynMpoBaHMeM pacxofa TensoTbl HAa OTONSeHNe

_ 3,6(0 /0 + Q ,v) 3’6 thax (6)
Gd_ (1/1_1,2)0 +("C,1_T,3)C

HO He MeHee pacxofa BoAbl, onpefeneHHoro no dopmyne (1);
No OAHOCTYNEHYaTol CXxeMe Co cTabunusaumer pacxoga BoAbl Ha OTONMEHNE U BEHTUNALMIO

G _ 3’6(Qomax+vaax) + 3’6thax (7)
d ’ ’
(T1 - 1:2)0 (T 1T S)C
no OBYXCTYMNEHYaTON CXEMe C perynmpoBaHNeM pacxoda TEMNOTbl HAa OTOMNMIEHNE N MaKCUMaribHbIM TEMMOBLIM MOTOKOM Ha
BEHTUNAUUIO MeHee 15 % MakcumanbHOro TEMNSIOBOro NOToKa Ha oTonneHne
1
55—
Q.. 12 t“+K

Q0+Qv+1+krn 7 55_tc " (8)

(T ’1 - T,z)c

HO HE MeHee pacxofa BoAbl, onpegerneHHoro no opmyne (1),
No ABYXCTYMNEHYaTON CXEME C peryniMpoBaHWeM pacxofa TennoTbl Ha OTOMNEHNE U MaKCUMaribHbIM TEMMOBbIM NMOTOKOM Ha
BeHTUNAUMIO 6onee 15 % MakcMmanbHOro TENMOBOro NOTOKa Ha OTOMNNeHNe

K 55-1, K
’ 10 + ( __Rm ] h R
G _36Q 0 Q v thax 1+K'rr| th 557tc 1+KTthm . (9)
T (1,1_T’2)C ,

no ,D,ByXCTyﬂquaTOVI cxeme co CT86MJ'II/I3aLJ,VIeIZ pacxoda BOAbl Ha oTonfieHne U MakCuMalibHbIM TensoBbiIM MOTOKOM Ha
BEHTMNALMIO MeHee 15 % MakcuManbHOro TEMMOBOro NOTOKA Ha OTOMMeHne

36Q (55
e
_36Qunat Quuad | T"Km 15571 Ko (10)
(T1 - 12)0 (T,1 - 1'2)C

G,

no ABYXCTYNeH4YaTon cxeme CO cTabunusaumen pacxoga BOAbl HA OTOMMIEHME W MakCMMalbHbIM TEMNSIOBbIM MOTOKOM Ha
BeHTUNAUuo bonee 15 % MakcuMarnbHOro TeNMOBOro NOTOKa Ha OTonseHne
1
K 55_th K
Q. + Q..

3.6 -
G — S’G(Qoma)( + vaax) + {[thax 1 + KTn " 55 B tc 1 + KTH
’ (T1 - Tz)c (T

(11)

’

17 1:'2)0

MpumeyvaHus
1. B dpopmynax (4), (5), (8), (10) t; :(T’z— 5)°C; B dopmynax (9), ( 11) t:] Z(T /- 10)°C.

2. B dopmynax (8), (10) koadpduumeHT 1,2 yunTbiBaeT yBenuMYeHUE CpegHevacoBOro TEMNSIOBOrO0 NoToka Ha ropsiee
BOAOCHabXeHWe B CyTKM Hanbonbluero BoAonoTpebneHus.

3. Pacxog Tennotbl Ha oTtonneHue Q’p, BT, npu TemnepaTtype HapyXHOro BO34yXa, COOTBETCTBYHOLLEW TOYKa M3noma
rpadmka Temnepatyp Bogbl t'H, C y4eTOM MNOCTOSIHHOW B Te4YeHue OTOMUTENbHOro nepuoda BenuYWHbl ObITOBLIX WX
NPON3BOACTBEHHbIX TEMMOBbLIAENEHWI onpeaerneH no dopmMyne

Q,omaxz(Qo-i_Zq)tlt__;H_zq (12)

roe Xg— TennoBblAeneHus, npuHMMaemMble Ans Kunblx 3aaHuii no CHull 2.04.05-91* v gns o6LecTBEHHbIX U
NPOM3BOACTBEHHbIX 34aHUN — No pac4yeTy, BT;

ti —pac4yeTHas TemnepaTypa BHyTPEHHEro Bo3ayxa B oTannusaemMblx 3gaHusx, °C;

t°", —onTumanbHas TemnepaTypa BO3[yXa B OTannMBaemblX MOMELLEHUsX, MPUHUMaeMasi Mo CPeAHeMy 3HAYEHMIo
TeMneparyp, NpMBeAeHHbIX B npun. 4 k CHulM 2.04.05-91%;

to — pacyeTHas TemnepaTypa Hapy)XHOro BO3gyxa AN NPOEKTUPOBaHMSA OTOMMEHUs, NPUHUMaemMas Kak cpefHsas
Temnepartypa Hambonee Xono4HoOM NATUAHEBKM B cooTBeTCcTBUM co CHUIM 2.01.01-82, °C.

3.B OTKPbITbIX CUCTEMAX TennocHabxeHus



unu no gopmyne (17) CHul 2.04.07-86™.

TPYBbI NO HTA, PEKOMEHAYEMbIE K MPUMEHEHUIO NMPU NPOEKTUPOBAHWUU TEMNJNOBbLIX MYHKTOB

36(Q

omax

+Q

Gd:

NPUNOXEHME 11

(T1 -

YcnoBHbI | HopmaTvBHO-TexHuYeckasi|  Mapku ctanu MpenenbHble napameTpbl
avameTp | AoKymeHTauus Ha Tpy6bl
Tpyb Dy, Mm (HTO)
Temnepa- pabouee
Typa, °C | paBneHue P,
MMa (krc/cm®)
1 2 3 4 5
Tpy6bl anekTpocBapHble NPSMOLLIOBHbIE
15— 400 TexHuuyeckne TpeboeaHus |BCT3cn5; 300 1,6 (16)
no FOCT 10705 (rpynna
B, TepmoobpaboTaHHbie).
CoptameHT no NOCT
10704 10,20 300 1,6(16)
400—1400 [TexHu4eckue TpeboBaHust |BCT3cn5 200 2,5 (25)
no MOCT 10706 (no BC13cn4 171C,
M3MeHeHuto 2, rpynna B,
TepmoobpaboTaHHble) 171G, 1711C-y, 300 2,5 (25)
13IC, 13rc-y
150—400 [FOCT 20295 (tun 1) 20 (K42) 350 2,5 (25)
500 — 800 |FOCT 20295 (Tun 3, 17rc, 1711C 425 2,5 (25)
TepmoobpaboTaHHbIe) (K52)
500 — 800 |TY 14-3-620 17IC, 17T1C, 300 2,5 (25)
1000 -1200 17M1C, 1711 C-Y,
1200 13rc
1000 TY 14-3-1424 17M1C-Y (K52) 350 2,5 (25)
1000,1200 |TY 14-3-1138 171 C-Y (K52) 425 2,5 (25)
1000,1200 |TY 14-3-1698 13IC, 13IrcC-y, 350 2,5 (25)
13rM1C-Y,
17M1C-yY
500—1200 |TY 14-3-1680 Bct3cn5 200 2,5 (25)
500 — 800 |TY 14-3-1270 17rc 350 2,5 (25)
1200 TY 14-3-1464 13r1C-y
13rc-y 350 2,5 (25)
(K52, K5)
Tpy6bl aneKTpocBapHbIe CNUparnbHO-LOBHbIE
150—350 |OCT 20295 (tvin 2) 20(K42) 350 2,5 (25)
500 — 800 |FOCT 20295 (Tun 2, 20(K42) 350 2,5 (25)
TepMoobpaboTaHHbIe)
17rC,17r1C
(K52) 350 2,5 (25)
Bct3cn5 300 2,5(25)
500 —1400 |TY 14-3-954 20 350 2,5 (25)
17M1C, 17IC
500 —1400 |TY 14-3-808 20 350 2,5 (25)
Tpy6bl 6eclIoBHbIE
40 — 400 TexHuuyeckue TpebosaHus 10,20 300 1,6 (16)
no NOCT 8731 (rpynna B),
CopTtameHT no MOCT 8732|102 350 2,5 (25)
15—100 TexHuuyeckue TpebosaHus 10,20 300 1,6 (16)
no MOCT 8733 (rpynna B), 4,0 (40)
CoptameHT no MOCT 8734|102 350 5,0 (50)
09rac 425 5,0 (50)
15—300 |[TY 14-3-190 10,20
350,400 CopTameHT no FOCT 8732 425 6,4 (64)
nOCT 8734 20

T.

)

[¢

vmax) + 3’6 thax

(t.-t)e



50 — 400 (TY 14-3-460 20 450 He
15IC orpaHn4eHo
50 — 400 TY 14-3-1128, CoptameHT |09M'2C
no FOCT 8732 495 5,0 (50)
20— 200 [[OCT 550 (rpynna A) 10,20 425 5,0 (50)
10r2 350 5,0 (50)

Mpumevanus 1.

1. B Tabnuuy BkntoyeHb! Tpybbl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 u
TY 14-3-1698, otcytcTBylowme B «[lpaBunax yctponctea n 6esonacHou akcnnyaTaunm
Tpy6onpoBOAOB Napa v ropsyeit BoAbl» U PeKOMeHAYeMbIe K MPUMEHEHMIO.

2. B Tabnuuy BkntoyeHbl Tpyobl u3 ctanen mapok 13IC, 13IC-Y u 13I1C-Y,
oTcyTcTByloWMe B "[MpaBunax yctponcTea u 6e3onacHoi skcniyataumm Tpy6onpoBogoB
napa u ropsi4eii BoAbl», UCMbITaHHbIE U 0f0bpeHHble BCecot3HbIM TENNOTEXHNYECKM
WHCTUTYTOM U peKOMeHAOBaHHbIEe K npuMeHeHuto LIKTU.

3. lMNpumeHeHne Tpy®G u cTanen, ykasaHHbIX B npumevanusx 1 u 2, crnegyeT
[OMONHUTENbHO COrNacoBbliBaTb C OpraHaMmu focropTexHagsopa.

NPUNOXEHUE 12

NEPEYEHb TMI'IOBSJVI NOKYMEHTALIMM HA KOHCTPYKLIUWN, N3AENUA
W y3nbl 30AHUN U COOPYXXEHUWN CEPUA 5.903-13 «U3OENUA U
OETANN TPYBONPOBOAOB ANA TEMIOBbIX CETEWU. PABOYME

YEPTEXW»
Ne | HaumeHoBa Cocrtas Bbinycka KpaTkasa xapakrepuctuka
BblIn HVe
ycka| Bbinycka
1 2 3 4
1 Oetann | OTBOA KPYTOU3OTHYTHIN, Dy=40...600 mm, yron rnba 30,
TPYGONPOBO |yept. TC-582 45, 60, 90°, R=1,5 Dy ansa Dy <
nos 400 mm, R= Dy ansa Dy > 500 mm
OTBOA CBapHOW, Dy =100...1400 mm, yron no-
yepT. TC-583.000CB sopota 15, 30, 45, 60, 90°,

Py<2,5 MlMa, t <350 °C,
Py <1,6 MIMa, t <300 °C,
Py<2,2Mna, t< 350 °C

OTBOAbI THYTHIE, Dy =10...400 mm, Py=1,6; 2,5;
yepT. TC-584 4,0 MrMa
Mepexopn cBapHON NMCTOBOW Dy £ 1400 mm, Py =2,5 Mna,

KOHLUEeHTpuYeckuii, 4epT.TC-585 <350 °C, Py < 1,6 MMa
1 3KCLieHTpuYeckuin, yept. TC-586 <300 °C, Pp< 2.2 MMa

t<415°C
Mepexop WTaMnoBaHHbI Dy <400 mm, Py< 4,0 MMMa,
KOHLLEHTpUYEeCKUii n t< 495 °C
KCLEHTpUYeckuin, Yyept. TC-594 B
TPOWHUKN 1 WITYLEpbl ANS Dy =10...1400 mm—Tpy6onpo-
OTBETBMNEHMS TPYyO6ONpoBOAOB, Boabl, Dy =10. ..1400 mm —
yepT. TC-588.000CB-TC592 oTBeTBNeHus, Py < 4,0 MlNa

dnaHubl NNoCKMe npyuBapHble ¢ Dy =15. ..1400 mm, Py< 2,5
naTpy6kom, 4ept. TC-593.000CB, |MnMa, t < 350 °C.

4ept. TC-599.000CB MpucoeauHnTenbHbIE pa3Mepsbl
no FOCT 12815—80

3arnyLku1 nrnockune nNpvBapHoble, Dy =25...1000 mm, Py 0o 4,0

yept, TC-59.000 Cb MMa

3arnyLku nnockue npusapHsle ¢ (Dy =300...1400 mm, Py o1 0,25

pebpamu, 4yepT. TC-596.000 £o 4,0 MMa Tpy6onposoaos,

lMpumeyaHue — CBopgHasn Tabnuua OTBETBMNEHNUIA YepT.

TC-587 TB

2 OpeHax- |Y3en wryuepa n apMaTypbl Ha Dy =32...1400 mm, Py=1,6; 2,5




BOASIHOW TEMNNOBOW CETU U

MMa

Hble y3rbl
KOHAeHcaTonpoBoae (CMyCKHUK),
yepT. TC-631.000CB n TC-
632.000Cb
Y3en wryuepa v apmatypbl 4ns Dy =50...1400 mm, Py=1,6; 2,5;
rMapONHEBMATMYECKON NpombiBkK | MIMa
BOASIHbIX TEMNIOBbIX CETEN
(cnyckHuk), yepT. TC-633.000ChB,
TC-634.000Cb
Y3en wryuepa ¢ BeHTUneM gns Dy =32...1400 mm, Py= 1,6, 2,5;
BbIMycka BO3AyXa Ha BOASIHbIX MMa
TENnoBbIX CETSX U KOHAEHca-
TonpoBoAax (BO3AYLUHUK), YepT.
TC-635.000Cb
Y3en wryuepa ¢ BeHTUneM gns Dy =50...1400 mm, Py=1,6; 2,5;
NOAKIIOYEHNS CXXaTOro Bo3ayxa Mna
npu rmaponHeBMaTU4eCckon
NMPOMbIBKE Ha BOASIHON TEMNOBOM
CeTn N KoHAeHcaTonpoBoae
(Bo3ayLHWK), YepT. TC-636.000CH
Y3en nyckoBoro ApeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBofoB., YepT. TC- 2,5; 4,0; 6,4 Mna
637.000C6
Y3en nyckoBOro gpeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBOAOB C 0TBOAOM, YepT. |[2,5; 4,0 MMa, Dy=50...700 mm,
TC-638.000Cb Py=6,4 MINa
Y3en nyckoBOro U NOCTOSHHOIO Dy =65...1200 mm, Py=1,0; 1,6;
[peHaxa naponposoga, YepT. TC- (2,5; 4,0 MIa, Dy=50...700 mm,
639.000Cb Py=6,4 Mla
Bo3gyLHuk Ha naponposoae, Dy =65...1200 mm, Py=1,0; 1,6;
yepT. TC-640.000CB 2,5; 4,0 MNa, Dy=50...700 MM,
Py=6,4 Mla
YcTaHoBka |YcTaHoBKa TepMOMETpa Ha Dy =100...1400 mm, t < 200 °C,
KOKTPONnbHO |ropusoHTansHoM TpybonpoBoae, Dy =100...1000 MM, t < 350 °C
namepute- |4ept. TC-3.001.000Cb Dy =100...1000 w1, t < 440 °C
TbHbIX
npmbopos
(TepmomeTp
OB, Ma-
HOMETpPOB)
YcTaHoBKa TEpMOMETPA YrioBOro To xe
¢ yrnom nosopoTa 90 ° Ha
BEPTUKaNbHOM U FOPU3OHTaNbHOM
TpybonpoBoaax, yept. TC-
3.002.000Cb
YcTaHoBKa MaHoMeTpa Ha Py < 2,5 MMMa, t<200 °C
ropusoHTanbHom Tpybonposoae,
yepT. TC-3.003.000CH
YcTaHoBKa MaHoMeTpa Ha Py <2,5MMMa, t<200 °C
BepTUKanbHoOM TpybonpoBsoae,
yepT. TC-3.004.000Cb
YcTaHOBKa MaHOMeTpa Ha Py <6,2 MlMa, t <440 °C
ropusoHTanbHom Tpybonpoeoae,
yepT. TC-3.005.000CH
YcTaHoBka MaHoMeTpa Ha Py <6,2 MlMa, t <440 °C
BepTUkanbHOM TpybonpoBsoae,
yepT. TC-3.006.000Cb
KomneHca- [KomneHcaTop canbHUKOBbIN Dy =100...1400 mm, Py < 2,5
TOpbI canb- OAHOCTOPOHHMIA: Ma, t < 300 °C.
HUKOBbIE BapuaHT 1 — C ynnoTHsIoWNM KomneHcupytoLas cnocobHoCcTb

YCTPOWNCTBOM,

BapuaHT 2 — 6e3 ynnoTHsIoLLLEro
yCcTpoWncTBa, YepT. TC-

o1 190 ao 500 mm

579.00.000Cb
KomneHcaTop canbHVKOBbIV Dy =100...800 mm, Py £2,5 MIMa,
[BYXCTOPOHHMWIA: t <300 °C. KomneHcupytowas

BapuaHT 1 — C ynnoTHSALWMUM
YCTPOWNCTBOM,

cnocobHocTb oT 380 Ao 900 Mm




BapuaHT 2 — 6e3 ynnoTHsoLero
yCTpONncTBa, Yept. TC-
580.00.000Cb

5 [FpsseBukn |IpsseBuk ropnsoHTanbHbln, YepT. |Dy =150...400 mm, Py=2,5; 1,6;
TC-565.00.000Cb 1,0 MlMa
["psi3eBMK ropnsoHTanbHbIn, 4epT. Dy =500.. .1400mMm, Py=2,5; 1,6
TC-566.00.000Cb MMa
psi3eBVK BepTUKanbHbIN, YepT. Dy =200...300 mm, Py=2,5;1,6
TC-567.00.000CB MMa
[psi3eBMK BEPTUKANbHbIN, YepT, Dy =350...1000 mm, Py=2,5; 1,6
TC-568.00.000Cb MMa
'psi3eBUK TeNmnoBbIX NYHKTOB, Dy =40...200 mm, Py=2,5; 1,6;
yepT. TC-569.00.000CH 1,0 MIMa

NPUNOXEHUE 13

NPEQENbI MPUMEHEHNA APMATYPbI U3 YYT'YHA
(BbIMUCKA U3 TABI. 7 «<NPABUJ1 YCTPOUCTBA U BE3OMNACHOW 3KCMNYATALUU TPYEONMPOBOAOB MNAPA U
rOPAYEN BOObl>»,
Mn30. 1994 r. (LUN®P PO-03-94))

Mapka uyryHa HTO IMpegenbHble NnapameTpbl
Dy, MM t, °C P, MNa (krc/cm”)
Cu10, Cu15 FOCT 1412 80 130 3(30)
300 200 0,8(8)
Cu20, Cu25 FOCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)
300 0,8(8)
Cuy20, Cy25 FOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, FOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
MpumeyaHus
1. Hopmupyemble noka3aTenm u o06beM KOHTPONS [OSMKHbI COOTBETCTBOBATH
ykasaHHbIM B CTaHOapTax.
2. TpumeHeHue vyryHa C410 gonyckaetcs ¢ BpEMEHHbIM COMPOTUBMEHNEM HE HUXe
1,2 MMa (12 krc/cm?).

NPUNOXEHUE 14

NEPEYEHb ANlbBEOMOB OTPACIIEBOW YTNA T3MN TXT-05 U Tan
TXT-05-1N ANA UCMNONb30BAHUA NMPU MPOEKTUPOBAHUU
TENNOBOW U30NALMN TPYBEOINPOBOAOB, APMATYPbl U OBOPYOOBAHUA B TEMNOBbLIX MYHKTAX

LLndpp HassaHwve Anbbom CopepxaHue
paboTbl MaTepuarnoB B anbbomax
TN Tunosble NpoeKTHbIe Ne 1 Tpybonposoak! 1
TXT-05 |pelueHus no NpUMeEHeHUIo TOM TXr-05-T obopynoBaHve
TENNOn30NALUOHHbIX T3M TXT-05-0
KOHCTPYKUMIA Ans Ne2 Apmatypa 1 chnaHueBble
Tpy6onpoBoaoB 1 TOM TYT-05-A coeanHeHnsa
obopyaoBaHVs TennoBbIxX TOMN TXT-05-®
ANEKTPOCTaHLMI
Yactb 1 Ne3 Macca
O6beKTbI, PaCcnoNoXeHHbIe (c M13MeHeHMsIMKN) [ TennoM30nsLNOHHBIX
BHYTPY NMOMELLLEHUN TOM TXT-05-MT KOHCTPYKLMI Ans
T3OM TXT-05-MO | TpybonpoBoaos u
obopygoBaHusi
TN |[Toxe Ne 5 PasrpyxatoLme
TXT-OM [Yactb ?? TOM TXT-05-M-OMN |ycTtpoiicTea Anst
-?? | O6bekTbl, pacnonoxeHHble | T3AM TXT-05-M-OK |Tpy6GonpoBoaos,
Ha OTKPbITOM BO34yxe PacnONOXeHHbIX BHYTPU
NOMELLEHNI 1 Ha OTKPbI-
TOM BO3ayxe (OnopHble




MOJIKV 1 ONOpHOe
KOnbLO)

Mpumeyanus

1. Tunosble npoekTHble pelueHnss TXT-05 n TXT-05-I paspaboTaHbl UHCTUTYTOM
TennoanektponpoekT, CMKBE BIMNCMO Coto3aHeprozawmta n BHUMUTennonpoekT wu
cornacoeaHbl BCCMO  Cot3ssHeprosawmtel, YTBepxaeHol BIrHUMUNA - Tenno-
aneKkTponpoekT, BBeAeHbl B Adencteue [TIMO 3HepronpoekT, yYactb ? ¢ 1.01.90 r.
(npoTtokon Ne 45), yactb Il — ¢ 1 01.91r. (npoTtokon Ne66) un yTBepxaeHsl MuHaHepro
CCCP.

2. OtpacneBas YTI[ npegHasHaveHa ons npUMMEHeHNst Npu NPOEKTUPOBaHUN U
MOHTaXe TerMnoBoW U30MNALMU HapY>XHOWN NOBEPXHOCTY TPyboNpoBOoAOB AMAaMETPOM OT
10 po 1420 MM, apmaTypbl 1 priaHUEBbLIX COEANHEHWIN NIIOCKMX U KPUBOMMHENHbIX
noBepxHocTel o6opynosaHust TOC ¢ TemnepaTypoii TennoHocuTens ot nnoc 50 Ao
nntoc 60 °C

3. Mpwn paspaboTke YT TONWMHA OCHOBHOIO Crosi TENSIOBON U30ASILUN
onpegenanacb No HOpMam NMHENHON NNOTHOCTM TEMNMOBOro NOTOKA, NPUBEAEHHDBIX B
CHwulMN 2.04.14-88 .

4. Mpwu paspabotke YT ncnonbsosaHbl Matepuansl BHUMWTennonpoexT:

TUNOBbBIE KOHCTPYKLMWN M3OENNA W Y3Nbl 30aHni n coopyxenuin Cepus 7.903. 9-2
«Tennosas nsonauus TpybonpoBoAOB C MOMOXUTENbHLIMKU TemMnepaTypamm»:

Bbin. 1 Tennoeas usonsuusa TpyéonpoBoaos. Paboune yepTtexu Boin. 2. Tennosas
n30MsALMa apmaTypbl 1 dnaHueBbIx coeanHeHuii. Paboune yeptexu Cepus 3.903-11
«Tennosas 13onAUns KPUBONMHENHBIX U (PACOHHbBIX Y4aCcTKOB TPYOONpPOBOAOB 1 Y3r0B
obopynoBaHusi. Pabouue yepTexu»

5. Kanbkogepxatenamu YT ABnsitoTCA MHCTUTYTLI TeNnoanekTponpoekT u
CINKB BMNCMO Coto3aHeprosawmTa.

NPUNOXEHMUE 15

BbIBOP CMOCOBA OBPABOTKU BOAbI ANA ULEHTPAITM3OBAHHOIO
FOPAYEIro BOOAOCHABXEHUA B 3AKPbITbIX CACTEMAX

TEMNOCHABXEHUA
MokasaTenu ka4ecTBa MCXOOHON Cnocobbl NPOTUBOKOPPO3NOHHON U
NUTLEBON BOAbI U3 XO3AWCTBEHHOIO NpOTMBOHAaKUMHON 06paboTkn Boab! B
BoONpoBoAa (cpegHue 3a roa) 3aBUCMMOCTU OT BMAaa Tpyd
MHpeke CymmapHasi | Mepmarra- | CtanbHble | OumHkoBaH | CTanbHble TpyObl
HacblLeHns KOHUEH- HaTHas TpyObl 6€3 | Hble TpYObl | C BHYTPEHHUMU
KapboHaTom Tpauus okucnse- | nokpbitus amanesbIiMu U
Kanbuma J | xnopuaos u MOCTb, COBMECTHO OpYrumMn He-
npu 60 °C | cynbdatos mr O/n C OLIMHKO- MeTannmMyecknmMmm
mr/n BaHHbIMU NOKPLITUAMY UK
Tpy6amu TepMocTolikve
nnacTMaccoBble
TpYOGbI
1 2 3 4 5 6
J<-15 <50 0—6 BO BA —
J<-15 > 50 0—6 BO+C BO+C —
-15<J<-15 <50 0—6 C c —
-0,5<J<0 <50 0—6 C — —
0<J<0,5 <50 >3 C — -
0<J<05 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,56< J<0| 51—75 0—6 C C —
-1,56< J<0| 76 —150 0—6 BO C —
-1,5<J<0 > 150 0—6 BO+C BA —
0<J<0,5| 51 —200 >3 C C —
0<J<0,5| 51 —200 <3 C+M C+M M
0<J<0,5 > 200 >3 B[O B[O —
0<J<05 > 200 <3 BO+ M BO+ M M
J>0,5] 51 —200 0—6 C+M C+M M
J>0,5( 201 — 350 0—6 BO+ M C+M M
J>0,5 > 350 0—6 BO+ M BO + M M
MpumevaHus
1. B rpadpax 4 — 6 npuHsATHI cneaytoume o6o3HayYeHns cnocoboB 06paboTkm
BOAbI:
NPOTUBOKOPPO3NOHHbIN: B—BakyyMHas aeaspaums, C—CcunukaTHbIN;
NPOTUBOHAKUMNHBIN: M — MarHUTHbIN.
3Hak «—« 0603Ha4aeT 4To obpaboTka Boabl He TpebyeTcs.
2. 3HauyeHue wuHOeKca HacblWweHns kapboHaTom Kanbuus J onpegensieTcs B
cooTBeTCcTBUM co CHull 2.04.02-84*, a cpegHue 3a rof KOHUEHTpauuu Xnopuaos




cynbgaToB ¥ ApYrMx pacTBOpeHHbIX B Boae Bewects — no NOCT 2761. lMNpu noacyete
MHOEKCa HacblleHust criegyeT BBOAMTb MOMpaBKy Ha TemnepaTtypy, Mpu KOTOpOW
onpegensieTca BOAOPOAHbIV nokasaTenb pH.

3. CymMMmapHyl0 KOHLEHTpauuio XnopuaoB U cynbdaToB criegyeT onpenenstb Mo
BbIpakeHuto [Cl ] + [SO% 4]

4. Copepxanue xnopugos [Cl ] B ucxoaHow Boge cornacHo FOCT 2874 He

[JOIMKHO NpeBbilLaTh 350 Mr/n a [SO%,] — 500mr/n.

5. Wcnonb3oBaHune Ans ropsiiero BoAOCHaOXEHUS CXOOHOW BOAbI C OKUCMSIEMOCTLIO
6onee 5 wmr O/n, onpegeneHHON METOAOM OKUCIEHWUSI OpraHWYeckux BeLLEeCTB
nepmMaHraHaToM Kanwusi B KUCNOTHOW cpefie kak NpaBuio, He AonyckaeTcsl.

Mpv ponyweHwn opraHamum MuH3gpaBa LBETHOCTM MWCXOAHOW  BOAbI
OKMCNSIEMOCTb BOAbl MOXET ObITb fonyleHa 6onee 6 mr O/n

6. MNpu HanMuum B TENNOBOM MyHKTE Mapa BMECTO BaKyyMHOW Aeaspauuu cregyeT
npegycmatpuBaTb geaspaumio  nNpu  aTMocepHoOM AaBrneHum c  obsasaTenbHowm
YCTaHOBKOW OXxnaguTenen geaspupoBaHHON BOObI.

7. Ecnv B McxofHomM BoAe KoHUeHTpauusi ceobogHow yrnekucnoTsl [CO;)
npeBbilwasT 10 wMr/n, TOo cnegyeT nocrne BaKyyMHOW [easpauuu Npov3BOAUTb
nopLuenaynsamue.

8. MarHuTHasi o6paboTka NpuMeHsieTcst Npyu OBLLEN KEeCTKOCTU UCXOAHON BOAbl He
6onee 10 mr-ake/n M kapboHATHOM >XecTKkocTu (wenodHocTn) Gornee 4 Mr-ske/n.
HanpsixeHHOCTb MarHUTHOro Monsi B paboyem 3a30pe MarHWTHOTO annapaTta He OOorkHa
npesbiwaTh 159 ¢10° A/m.

9. MNpwu copepxaHumn B Boae xenesa [Fe 6onee 0,3 Mr/n cnegyeT npegycmar-
pvBaTb 06e3xenesnBaHMe BOAbl HE3AaBUCKMMO OT Hanmuuusi Apyrux cnoco6oe o6paboTku
BOAbI.

10. CunukaTtHyto o6paboTky BOAbl M MOALLenayvMBaHue criegyeT npegycMatpuBath
nytem gobaBreHnst B UCXOOHYIO BOAY pacTBopa XWMAKOro HaTpuesoro ctekna no NOCT
13078.

11. Tpu cpeaHeyacoBOM pacxofe BoApbl Ha ropsiiee BogocHabxeHue MmeHee 50 T/4
[easpaumio Boabl NpegycMaTpuBaTtb HE peKOMeHAyeTCs.

po 35°

2+;3+]

NPUNOXEHUE 16

XAPAKTEPUCTUKU ®UNBbTPYIOLWEIO CIOA U TEXHOJNNIOMMYECKUE NMOKA3SATENIN ®UNbTPOB

HaumeHoBaHue EanHnua [Nokasatenun
N3MepeHust
KpynHocTb 3epeH MM 0,5-1,1
HacbinHast macca 1 m® cyxoro matepuana T 0,6—0,7
HacbinHast macca 1 M® BnaxHoro mMaTepuana « 0,55
BbicoTa cnosi M 1,0—1,2
[nnTenbHOCTb B3pbIXNEeHns MUH 15
MHTEHCMBHOCTb B3pbIXNEeHUs n/(c M?) 4
OnTumanbHas CKopoCTb PUNbTPOBAHUS M/M 20
[MoTeps paBneHus B cBexem MUnbTpyoLLeM MMMa 0,03 - 0,05
cnoe
MNoTepsa AaBneHus B 3arpasHEHHOM croe nepeg « 0,1
NPOMbIBKOW
NMPUNOXEHUE 17
[O3A BBOOUMOIO XXMAKOro HATPUEBOIO CTEKNA AN
CUNNKATHOW OBPABOTKU BOObI
[MokasaTenu kayecTBa UCXO4HOW BOOOMNPOBOAHOM BOAbI [osa
(cpegHwve 3a roa)

MHpoekc KoHueHTpauus, mr/n BBOAWMOrO
HacblLLEeHNS Xngkoro
kapboHaTom COEeAVHEHWU | pacTBOPEHHOIO | XIOpMAaOB U HaTpUeBoro

Kanbumsa J npu KpeMHUS kucnopoga 0, cynbcaToB cTekna B
60 °C SI0%, (cymmapHo) nepecyeTe Ha
[CI]+[SO? 4] Si0?;, mMr/n
-05< J<0 Jo 35 Mob6as <50 15
-1,6<J<0,5 «15 « <50 35
J>0 « 25 « 51 —100 25
J>0 «15 « 101 — 200 35
“ [Npu KOHLIEHTPaLUM B UCXOOHOW BOAE COeaNHEHUIA KpeMHUsA <15 mr/n (B nepec-
yeTe Ha SiO%;) A03a BBOAVMOIO KUIKOrO HATPUEBOO CTeKNa AOMKHa BbiTh YBENMYeHa
o MNAK, ykasaxnHou B n. 5.20 HacTosAWwero ceoga npaswur.




NPUNOXEHUE 18

METOOWKA PACYETA NTPA®UKOB PEIYJIMPOBAHUA NMOOAYU
TENNOTbLI HA OTOMNNEHUE Y NOTPEBUTENEN

A. PACYET rPA®UKOB NOAOAYU TEMNOTbI B CUCTEMbI OTOMNNEHUA B 3ABUCUMOCTU OT NOroAHbIX
ycnosun

Onsa NPOMbILWNEHHbIX © OGU.I,eCTBeHHbIX 34aHun, npu pacdete Tensonotepb, KOTOPbIX He Y4YUTbiBAKOTCA ObITOBbIE
TennoBbliaeneHnda, uSAMeHeHne nogadyum TensnoTbl Ha OTonNNeHune onpegenaeTcd no q)opmyne (pVIC. 1, NnHWsA 1)

Q. _tt .
0 QOmax ti - tO

roe Qo— OTHOCUTENbHbIA TENNOBOW MNOTOK HA OTOMNJEHME;
Qo — TensoBoK NOTOK Ha OTOMMEHME NPU TEKYLLIEN TemnepaType Hapy>KHoro Bosayxa ty, BT;

Qomax — pacyeTHbId TennoBOW TMOTOK Ha OTOMMEeHUME MNpU pacyeTHOM TemnepaType HapyXHOro Bo3dyxa [Ans
MPOeKTUPOBaHNA OToMNMNeHus to, BT;

t — pac4deTHaa Temnepartypa BHYTPEHHEro Bo3ayxa B OTanivMBaemblX 30aHUAX.

O A 74
T 1A/
v —T I | :' // i

A1
t .i;g 5 o= +5 0 -§ -rlo 15 -29 rls
Puc. 1. F'pacdnkm oTHOCUTENBLHOrO U3MEHEHUA TENJIOBOTO NOTOKA Ha oTonsneHne Q,, B 3aBUCMMOCTH OT HapyXHOW TemnepaTtyphbl to

AnA pasHoro Tuna I'IOTpeﬁVITeneVI n cnocoboB aBToperynupoBaHus

1 — Ana NpoOMbILWNEHbIX M OBLWECTBEHHbIX 34aHWW; 2 — AONs XUnblX 34aHWA Npu perynvpoBaHun 6e3 Koppekumuu no
OTKIOHEHMIO BHYTPEHHEN TemnepaTypbl OT 3afaHHON; 3 — Ans XWnblX 30aHWIA NPy perynnupoBaHnMmn ¢ Koppekumen no ti.

[ns xunblx 30aHWin Npu pacyete M3MEHEHWs! TEMnoBOro MOTOKa Ha OTomnneHue B cootBeTcTBum co CHulM 2.04.05-91°
yunTbiBaloTCA OblTOBbIE TENNOBbLIAENEHNS B KBApPTUMPaX, KOTOPbie B OTNNYME OT TeNnonoTepb Yepes orpaKAeHUs He 3aBUCAT OT
BeNuYuHbI 1, . MoaTomy € ee noBbILLEeHNEM A0St ObITOBLIX TENNOBbLIAENEHUIA B TENIOBOM GanaHce XXunoro 3gaHus Bo3pacraer,
3a CYET Yero MOXHO COKpaTUTb noAady TEMNOTbl HA OTOMMEHME MO CPABHEHUIO C onpefeneHvem ero no copmyne (1). Torga
OTHOCUTESbHBIN TEMMOBOW MOTOK HA OTOMNSIEHNE XUMbIX 30aHWUIA, OPUEHTUPYSACh Ha KBapTUPbI C YINOBbIMU KOMHaTamMn BepXHEro
aTaxa, rae nonsi 6eIToBbIX TENMOBLIAENEHNI OT TEMIONOTEPL Camas HU3Kas, onpeaenseTcs no opmyne

nT
t=(25) |t -t ., t=(-25)
ti_to ti_to ti_to
roe t°—onTUManbHas TemnepaTypa BO3[yxa B OTannMBaeMbiX NOMELLEHWSX, MPUHUMAEMas C YYeTOM MPUHSITOro
crnocoba perynMpoBaHus;
0,14—pons GbITOBLIX TENMOBLIAENEHUA B KBapTMpax C YIrNoBOW KOMHATOW OT Tennonotepb Ans ycnosui to = —25 °C. Mpu
perynvMpoBaHUn CUCTEM OTOMMEHUs nogdepxaHueMm rpaduka nogayu TennoTbl B 3aBUCMMOCTM OT 1, 6e3 Koppekuum no
TemnepaTtype BHYTPEHHEro Bo3gyxa, Korga CKoOpoCTb BETpa Mpu pacyeTe TennonoTepb NPUHUMAaETCH PaBHOW PacHETHOW, YTO
COOTBETCTBYET MPVMEPHO MOCTOSHHOMY 06bemy MHMUMLTPYIOLLEroCs HapPYXHOTO BO34yXa B TEYEHWe BCEro OTOMUTENbHOro

nepvoaa, t°" npuHumaeTca pasHoi 20,5 °C npu t,, cooTBETCTBYIOLWLEN napameTpam A. nocteneHHo cHuxasck Ao 19 °C ¢
noHwxkeHvem t, 0o tu=to, (puc. 1, NuHus 2).

~ =|1+0.14 @
Q|



Mpn perynupoBaHWM CUCTEM OTOMMEHMSA C aBTOMaTWYEeCKOW Koppekuuen rpaduvka nodayv TennoTbl NpU OTKINOHEHUU
BHYTPEHHEN TemnepaTypbl OT 3aaHHOW, KOrda CKOPOCTb BETPA NpU pacyeTe TennonoTepb NPUHUMAETCS PaBHOW HYM0, YTO CO-
OTBETCTBYET COKPAaLUEHNI0 06 bEMOB MHMUMLTPYIOLLErOCS HapPY)XHOTO BO3AyXa, HO He MeHee CaHUTapHON HOPMbI NpuUToKa, 1™
npuHuMaeTcs paBHor 21,5 °C. padvk M3MEHEHMS OTHOCUTENbBHOrO TEMIOBOro NOTOKa Ha oTonneHwe OyaeT npeacTaBnsiTbh
coboWi NpsiMyo MUHMIO, NepeceKaroLLyo 0Cb abCLUMCC B TOM Xe TOYKe, YTO U Npu perynupoBaHuy 6e3 koppekuuu no ti, a npu t, =
to oTHOCUTENBHBIN TennoBon NoTok 6yaeT paBHbIM 0,96 Qomax (PUC. 1, MMHKA 3).

B. PACYET TrPA®UKOB TEMMNEPATYP TEMJIOHOCUTENSA Y NOTPEBUTENA NOAAEPXUBAEMbIX NMPU
ABTOMATU3ALIUK
CUCTEM OTOIMNEHMA

Mpu aBTOMaTU3aUMM CUCTEM OTOMMEHUS 3afdaHHbI rpaduK nogayu TennoTbl obecrneudvBaeTcsl MyTEM MNOAAEPKaHUSA
perynsTopoM COOTBETCTBylOLLEro rpadmka TemnepaTyp TennoHocutens. MoryT NpuMeHsiTbCA cregylowme crnocobbl
nogaepxaHus rpaduka TemnepaTtyp TeNNOHOCUTENS, LMPKYMPYIOLLEro B CUCTEME OTOMNMNEHUS:

1) nopaepxaHue rpachmka TemnepaTtyp TENNOHOCUTENS B noJaroLlem TpybonpoBoae — Tos;

2) nopaepxaHue rpacpvka TemnepaTtyp TennoHocutens B obpaTtHom TpybonpoBoae — Tp;

3) nogaepxaHve rpaduka pasHoOCT! TemnepaTyp TEMNOHOcUTenNs B 06onx Tpybonposogax At=to1 -To.

MepBLIN cnocob, Hanbonee pacnpocTpaHeHHbIN 3a pybekoM, NMPMBOAUT K 3aBbILLEHMIO NOA4aYM TEMNOThI B TEMMbIA NEpUOL,
OTONUTENBHOrO Ce3oHa npuMepHo Ha 4 % rogoBoro TennonoTpebrneHns Ha oOTonneHue BCrEeACTBME HeobxoanMocTu
CNpsIMIEHNsT KPMBOMMHENHOTO rpadmka TemnepaTyp BoAbl B noAatoliem TpyGonposoae.

BTopoli cnocob pekomMeHOyeTcsi MPUMEHSATb MPW aBTOMATM3aLuW CUCTEM, B KOTOPbIX BO3MOXHO W3MEHeHWe pacxopa
LUMPKYNUPYHOLLLEro TENNOHOCUTENS (Hanpumep, Npu NOAKMYEHNM CUCTEMbI OTOMIEHUS K TEMMOBLIM CETAM Yepe3 arneBaTop C
perynupyemMbiM CeYeHMEM COMna, C KOPPEKTUPYIOLMM HAacCOCOM, YCTAHOBIIEHHBIM Ha Mepemblike MeXay MoAalwmnm 1
obpaTHbiM TpybGonpoBogamu). KoHTpomnb TemnepaTypbl B oOpaTHOM TpybonpoBoge rapaHTUpyeT HOpMarnbHbIA Nporpes
nocneaHux no xody BoAbl B CTOSIKE OTOMMUTENbHbIX NPUGOPOB.

TpeTnii cnocob Hanbonee ahPeEKTUBEH, Tak Kak NPy HEM MOBLILLIAETCS TOYHOCTb PErynMPOBaHUsi, 13-3a TOro, YTO rpadmk
pasHOCTM TeMnepaTtyp — JNWHEWHbIA, B OTNMYME OT KPMBOSUHENHbIX rpacpukoB TemnepaTtyp BoAbl B nogatoLwem 1 o6paTtHoM
TpyGonpoBogax cucTtem oTonrneHus. Ho OH MOXeT NPMMEHSITbCA TOMbKO B CUCTEMax OTOMMEHUs, B KOTOPbIX NOAAEPXMBAETCA
MOCTOSIHHBIA ~ pacxod  LMPKYNUpYylOLWero TennoHocuTens  (Hanpumep, nNpyM  HEe3aBUCMMOM  MNPUCOEAMHEHUW  4Yepes
BOAOMOAOrpeEBaTENlb UMM C KOPPEKTUPYHOLLMMWU HAcoCaMu, YCTaHOBMEHHBIMU Ha nojarolleM unu obpaTHoM TpybGonpoBoaax
cucTembl otonnexust). MNpu M3BECTHOM pacxode BoAbl, LMPKYNMPYOLWEA B CUCTEME, 3TOT CNocob perynvpoBaHusl siBNsieTcs
Hambornee TOYHbIM, TaK KaK elle yCTpaHsieT ownbku B nmogaye TennoTbl MpU HanMymMu 3anaca B NMOBEPXHOCTU Harpeea OTO-
nuTenbHbIX NpUbopoB (Mpu Apyrvx cnocobax perynupoBaHus NoaaepXaHue pacyeTHoro rpaduvka npuBedeT K nepepacxopy
TennoTbl U U3-3a He3HaHUS PaKTUYECKOro 3HAYEeHUs1 MokasaTens cteneHn m B chopmyrne KoddduumeHTa Tennonepenaymn oTo-
nUTEnbLHOro npubopa).

Toi™ ti

T - -
O6paTHOM Tz_t. pr60|'|p080ﬂ,aX CuUCTeM oOTonJieHnA C NOCTOAHHOU UMPKynauuen BoAbl (TeMﬂepaTypHoro Kputepuna

121_ti
CUCTEMbI OTOMMEHNS)_ B 3aBUCUMOCTM OT OTHOCUTENBHOrO TEMIOBOro NoToka Ha otonneHne Qo, onpeaeneHHoro no pasgeny A
HaCTOALLEro MPUITOXEHUSA, N C Y4ETOM BO3MOXHbIX 3Ha4YeHW rnokasatens crteneHn m B opmyne koahdurumeHTa
Tennonepenayn oToNUTENbHOro npubopa (3g4ecb b ganee C WMHOEKCOM «T» — 3HA4YEHWs TemnepaTtyp npu TekyLlewn
Temnepartype HapyXHoro Bosayxa).

o T ont
Ha puc. 2un3 npeancrtaBneHbl Fpa(bl/lKVl M3MEHeHUA OTHOCUTESNIbHOU TemnepaTypbl BOAbl B nogarkouem [Tm_ti ]
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Puc. 2. F'pacdhuku n3ameHeHUs TeMnepaTypHOro KpMTepusi CUCTEMbI OTOMNIIEHUSI NO TemnepaType BoAbl B noAatolemM TpyGonposoae —

ont

T
[Tm t ] Ans pa3fnydHbIX 3Ha4YeHUIN NokKasaTensa cTeneHn m n npu NOCTOSIHHOM UMPKynsauum TensioHoCUTenNs B cucteme

Tor™ ti

OTN PUCYHKN WMIMIOCTPUPYIOT 3HAYUTENbHOE BIWSHWME Ha CTeneHb KPUBOMMHEWHOCTM rpadhmKkoB TemnepaTtyp BOAbI
(haKTMYECKOro 3Ha4YeHus KO3 PULMEHTaA M, KOTOPbIA 3aBUCUT OT TMNa OTONUTENbHBIX NPMOOPOB 1 crnocoba NPOKNaaKM CTosKa.
Tak. HanpumMep, B CUCTEMAXxX OTOMMEHUSA C 3aMOHOMMYEHHbIMM CTOSKaMK U KOHBeKTopamu «[porpecc» cnegyeT NpuHMMaTb M=
0,15, a B cuctemax oTonneHns ¢ KoHBekTopamm «KomdopT» 1M OTKPbITO NPONOXeHHbIMU cTosikamm m= 0,32. B cuctemax c 4y-
ryHHbIMK pagunatopamu m = 0,25.

Wcnonb3ys aTu rpadpukn, HaxogsT WMCKOMYH TemnepaTypy BOAbl B nogakwlwem wunu obpaTHom TpybonpoBoge mnpu
pasnuuHbIX TEMNepaTypax HapyXHoro Bosgyxa: ang tpebyemon t, Haxoaat no dopmynam (1) u (2) unm us rpadumka puc.1 oTHo-
CUTENbHBIA pacxod TennoTbl Ha oTonneHne Qo, a

as
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Puc. 3. N'pacdhmkm n3ameHeHUa TemnepaTypHOro KpUTepusa CUCTeMbl OTONJIEHUSA NO TemnepaType Boabl B 06paTHOM TpyGonpoBoae

T ont
2 ti npu NOCTOSIHHOM UMpKynaumm Boabl B cucteme

T~ ti

no HemMy — M3 rpacmkoB puC. 2 UM 3 OTHOCUTENLHYIO TemnepaTypy Bodbl. 3aTeM MO HuKenepeyucrieHHbIM hopMynam —
MCKOMYIO TeMMepaTypy BoAbl:



T onT
T Toi ™ ti

T = To-t (Tm - t.) + tiom ©)
TT _ tonT
e @

3uavenus t n t°" npuHUMAaloTCs TeMu e, 4To 1 npu onpeaeneHun Qo.

Ha pwuc. 4 npuBegeHbl Ons OOHOTPYOHbIX CUCTEM OTOMMeHuss Tpebyemble rpadpukn M3MEHEHUSI OTHOCUTENbHOMN
TemnepaTypbl Bogbl B nogatoiem (T o1-t°™)/(tor -t) o6paTtHOM (T 2-t°™)/(T2 -t) TPYBONPOBOAAX 1 UX PASHOCTM (T'o1-T 2)/(To1 ~T2),
obo3Ha4yaeMble fanee Kputepuem ©, U onpeaerneHHble Mcxoas M3 obecreveHus OOMHAKOBOrO M3MEHEeHUs TennooTaaun
MepBbIX M MOCMEAHMX MO XOay

ag 1
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Puc. 4. Fpadmxu U3MeHeHUs OTHOCUTEeNbHbIX TeMnepaTyp TensioOHOCUTeNs B OAHOprsHbIX cucTtemax otonsfieHna npu
KoJfin4eCTBeHHO-Ka4eCTBEHHOM perynmpoBaHnun

BOAbl B CTOSIKE OTONUTESNbHbIX NPUBGOPOB. [pK 3TOM B CUCTEMAXxX OTOMMEHUS PAcXod LMPKYNMPYOLLEro TENNIOHOCUTENS AOMKEH
U3MEHSITBCA (KONMYECTBEHHO-Ka4eCTBEHHOE pErynMpoBaHue) B COOTBETCTBUMM C rpadukamu, npuBegeHHbIMU Ha puc. 5,
["padhmkm nocTpoeHbl No cnegyowmum dopmMynam Anst pasfmyHbiX m:

1

1+m
0=~
Qo ®)

m1

G _
= 6
GOmax QO ©

rae Go, Gomax Pacxon LUUPKyNUPYIOLLEro TEeMroHOCUTENsS COOTBETCTBEHHO MpW TEKyLleld HapyxHOW TemnepaType u
pac4eTHOW Ansi NPOEKTMPOBaHWS OTOMEHUS.

Mpu perynupoBaHun nogayn TensoTbl B CUCTEMAX OTOMMEHUS LieHTpanbHbIX TennoBbiX nNyHkToB (LITI) TemnepatypHble
rpadovky onpepensitoTcst No TeM Xe 3aBUCMMOCTSM, Kak M Afsi CUCTEM OTOMMEHMs1 OTAENbHbIX 34aHUIi, NOACTaBnAs MHOe
3HayeHue pacyeTHol TeMmnepaTtypbl. Hanpumep, ansa LTI ¢ He3aBUCUMBIM NprcoeauHEHNEM KBapTarbHbIX
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Puc. 5. F'padmkm nameHeHnUsi OTHOCUTENTBLHOTO pacxoAa BoAbl B OAHOTPYGHOW cucteMe OTONMNEHWsI NPU KONU4YeCTBEHHO-
Ka4yeCTBEHHOM perynupoBaHuu

ceTeln otonneHus To1=120 °C, a ana LTI ¢ 3aBucuMbIM npucoeanHeHnem —to1 =150 °C.

Ecnn BeHTUNAUMOHHAsA Harpy3ka notpebuTtenen, nogknioyeHHbix k LITI, He npeBbiwaetr 15 % oTtonuTenbHon, Gonee
onTumarneHbiM B LTI ocTtaeTcs perynupoBaHvMe MO pa3HOCTU TemnepaTyp BoAbl B nogarwem u obpaTHoOM TpybonpoBogax
(Mpu pasmeLLeHnn KOPPEKTUPYIOLLNX HACOCOB Ha NEPEMbIYKE YCTaHaBNMBAOT AONONHUTENbHBIN PErynsaTop Ana crabunusauum
pacxofa BoAbl B KBapTanbHbIX ceTsax). [1py aTom, cobntogas npuHUMN orpaHnYeHnss MakCumarnbsHOro pacxoga ceTeBow BoAbl Ha
BBOJI€ TEMSIOBOro NyHKTa, ANsl KOMMEeHcaUMn HeorpeBa 34aHuii B Yachl MPOXOXAEHUS MakcMMarnbHOro Bo-gopasbopa rpaduk
TemnepaTtyp, 3agaBaeMbli perynsaTopy, noebillaetcas Ha 3 °C npoTMB OTOMUTENbHOro. Toraa B Yackl MakCMMarbHOro
Bogopasbopa rpaduk Bce paBHO He ByaeT BblAEPKMBATLCH, HO 3a CHET NPEBLILLEHUS €r0 B OCTalbHbIE Yackl B LIENIOM 32 CYTKU
3[@aHNe Nony4nT HOpMy pacxoga TennoTbl. [puMepHble rpadukn perynupoBaHus nogadvm TennoTbl AN YCOBUA pacyeTHON
Hapy>xHOn Temnepatypbl MuHyc 25 °C npuBeaeHsbl Ha puc. 6.

Mpu perynupoBaHun nogayn Tennotbl Ha oTtonneHve B LTI, korga nNOCTOAHCTBO pacxoda TennoHoCcUTens He
obecneunBaeTca (OTCYTCTBYET KOPPEKTUPYIOLLMIA HAcoOC MMM MNpu YCTAHOBKE KOPPEKTUPYHLLEro Hacoca Ha nepembluke
OTCYTCTBYET perynsirop crabunusaumm pacxofa BoAbl) U CUCTEMbI OTOMMEHWUS NOACOEAMHEHbI K KBapTarbHbIM CETSIM Yepes
aneBaToOpHble yanbl, CregyeT noaaepXueatb rpaduk Temnepatyp Bogbl B obpaTHom Tpybonposoge. Npu 9TOM 3HaveHue
napameTpa (tTg-ti°”T)/(1:2 -t) cnepyeT onpenensTb MCX0O4s U3 COOTBETCTBMS M3MEHEHMS1 TEMNooTAayu B MOCNEAHUX MO XOay
BOAbl CTOSIKAX OTONUTENbHBLIX MPUOOPOB, T.€. HA OCHOBE 3aBUCUMOCTEN, MPUBEAEHHBIX HA pUC. 3, U bopMynbl (4).

Ecnun BeHTUNAUMOHHAA Harpy3ka notpebutenen, nogknoyeHHbix k LITM, npeBbiwaeT 15 % oTonutensHou (T.e. co3gaeTcs
HecTabunbHOCTbL M3MEHEHUs TemnepaTypbl 06paTHON Boabl, nocTynatowewn B LITI, n n3-3a manow MHeEpUUMOHHOCTU Kanopude-
POB He J0MYyCKAeTCa CHUMXEHWE TemnepaTypbl TENMIOHOCUMTENA, NOCTYNaLWEro K HAM), nogady TenNoTbl B KBapTasibHbIE CETU
cnegyeTt perynupoBaTb noggepXaHuem TemnepaTypHoro rpaduka B nogarwowem Tpybonposoge 6e3 noBbieHUS ero us-3a
orpaHuyeHus pacxoda ceTeBon Boabl. [locneaHee BbINOMHAETCA B 3TOM Cliydae MCXo4sa M3 MakCMMarnbHOro 4YacoBoro pacxoaa
TennoTel Ha ropsiiee BOAOCHabGXeHWe M nyTeM BO3OEWCTBMS Ha KnanaH, W3MEHsIIoWUIA pacxod TEnrnoHOCUTEeNsl Ha
BOAONOAOrpeBaTeNb ropsiiero BOLOCHAOXEHMS, @ HE OTOMJEHWUS!, YTO UMEET MECTO MPU MEHbLLEN BEHTUNSLMOHHON Harpyske.
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Puc. 6. Npacdbnkm nameHeHUsi pa3HOCTM TeMnepaTypbl BOAbI B nogatoLemM
1 o6paTHOM Tpy6GonpoBoAax cUCTeMbI oTonneHus At B 3aBucumocTu ot t,,

1—3—At = 150...70°C coOTBETCTBEHHO HaBEeTpeHHasi opueHTauus acapa 34aHus, 3aBeTpeHHas M C OorpaHMYeHMeM MaKCMMaribHOro
pacxoga Bogbl, 4—6 At= 120...70°C, Toxe; 7—At= 105. .70 °C— 3aBeTpeHHasi opueHTauums, 8— At= 95.. .70 °C—Ttoxe



YCNOBHbIE OBO3HAYEHUA

Qomax — MaKCUManbHbIA TENOBOW NOTOK Ha oTonneHue npu to, BT.

Q’p — TennoBow NOTOK Ha OTOMNNIEHME B TOYUKE M3NOMa rpadmka TeMnepaTtypbl BoAbl Npu TeMMepaType Hapy>XHOro Bo3ayxa
tu, BT.

Qumax — MaKcMMarnbHbIN TENMOBOW MOTOK HA BEHTUNSILUIO NpU to unu npu tye, BT.

Qhmax— MakcMMarbHbIA TEMMOBOW NOTOK Ha ropsiyee BogocHabxeHve B CyTkM Hanbonbliero sogonotpebneHns 3a nepuog
CO CpefHecyTOYHOM TemnepaTypon Hapy>KHoro Bo3gyxa 8 °C n MeHee (oTonuTenbHbIN nepuoa), BT.

Qun — CpeaHuii TENMOBON NOTOK Ha ropsiyee BogocHabxeHne B CpefHMe CYTKM 3a Hedento B OTONUTENbHLIN Nepuoa.

Q") — pacueTHas TennoBasi NPOM3BOAUTENLHOCTL BOAOMNOAOTPEBATENSI CUCTEM OTOMMEHUS N BEHTUNSILIAN (MU OBLLMX
TEennoBbIX ceTsx), BT.

Q5" — pacueTHas TennoBas NPOM3BOAUTENLHOCTL BOONOAOrPEBATENS ANS CUCTEM rOPSYEro BOAOCHaGKeHMs, BT.

Qnt — Tennosble NnoTepu TpyGonposogamu ot LITM 1 B cuctemax ropsiyero BOAOCHAGXeHUst 30aHniA U CoopyXeHui, BT.

Gomax — MakcumarnbHbIA pacxon Boabl, LUPKYNMPYOLLEA B CUCTEME OTOMNMEHNUS NpU to, KI/Y.

Ghmax, Ghm — COOTBETCTBEHHO MaKCUMarbHbIA U CPeaHWI 32 OTOMUTENbHbIV NEpPUoL pacxodbl BOAbl B CUCTEME ropsivyero
BOJOCHabXeHus, Kr/y.

Gq — PacyeTHbIi pacxof BoAbl U3 TEMNSIOBOW CETM HA TEMNMOBOW MYHKT, Kr/y.

Gymax — MaKCUMarnbHbI pacxof BoAbl U3 TEMNOBOW CETW Ha BEHTUNALMIO, KI/J.

Ggn, Gdo — PacyeTHhbIN pacxoa ceTeBol (rpetoLLiet) Boabl COOTBETCTBEHHO Ha ropsilliee BogoCHabXeHWe 1 OTOMNMNEeHNe Kr/u.

G°"» — pacueTHbIit pacxo/ ceTeBoil (rpetoLLieit) Boabl Yepe3 BOLONOAOrpeBaTeb, Kr/d.

gh— MaKCUMarbHbIi pacyeTHbIN CEeKyHAHbIA pacxon BoAbl Ha ropsiyee BogocHabxeHue, n/c.

F - noBepxHoCTb HarpeBa BogonogorpesaTens, M-

to- pacueTHas TemnepaTypa HapyXHOro Bo3ayxa Ans NpoeKkTupoBaHusa otonnexus, °C.

t'w — TemnepaTtypa HapyXHOro Bo3fyxa B Touke n3noma rpaduka Temnepatyp, °C.

Thy— pacyeTHasi TeMnepartypa Hapy)XHOro Bo3fiyxa ansl NpOeKTPOBaHWS BEHTUNAUMM No napameTpy A, °C.

tc — TemnepaTtypa xonogHoun (BOAONPOBOAHON) BOAbI B OTOMUTENMbHBIA Nepuod (Mpu OTCYTCTBMU AaHHbIX NpUHMMaeTcsa 5
°C).

tn - TemnepaTypa BoAbl, MNOCTynawWen B CUCTEMY Tropsidero BOLOCHAOXeHus noTpebutenen Ha BbIxoge U3
BoJoOMNoAorpesaTenss nNpu OAHOCTYMEHYaToOW Cxeme BKIOYeHWs BogonogorpesaTened unu nocne |l cryneHn Bopo-
nogorpesaTens npu ABYXCTyneH4YaTon cxeme, °C.

P, —cpeaHss TemnepaTypa rpelolielt Bogbl Mexay TemrepaTypon Ha Bxofde tPsx M Ha Bbixode tPaux, W3 BOAOMO-
porpesartens, °C.

t"cp— TO ke, HarpeBaeMo BoAbl MeXay TemMrepaTtypor Ha Bxoge tsx 1 Ha Bbixoae t's.x 13 Bogonogorpesatens, °C.

ts — Temnepartypa HacblLeHHoro napa, °C.

' — TemnepaTtypa HarpeBaemon BoOAbl Mocre ? CTyneHu BOOOMOAOrpeBaTens npu ABYXCTyNeH4YaTol cXxeme npu-
coeavHeHns Bogonoaorpesasatenen, °C.
Aty — TemnepaTypHbIl Hamop WM pacyeTHas pasHOCTb Temnepatyp Mexay rpelowen n Harpesaemon cpenon

(cpeaHenorapudmuyeckas), °C.

At; Aty— COOTBETCTBEHHO GOmblUAs U MeHbLUAsi pa3HOCTM TeMMepaTyp MeXAy rpelLlei 1 HarpeBaemMoln BoAoW Ha Bxoae
Unu Ha Bbixoze 13 Bogonoaorpesartens, °C.

ti— cpenHsaa pacyeTHas TemnepaTypa BHYTPEHHEro Bo3dyxa oTannmBaemblx 3gaHui, °C.

Ti— TemnepaTypa CEeTeBON (rpetoLient) Bogbl B nogawoliem TpybonpoBoae TENMOBOW CETM MPU pacyeTHOW Temnepartype
HapyXHoro Bosayxa ts, °C.

To1 — TO Xe, B nogatowem Tpybonposoae cuctemMbl oTonnexus, °C.

T, — TO Xe, B 0bpaTHOM TpybGonpoBoAe TENMOBOW CETU 1 NOCME CUCTEMbI OTONNEHUS 3aaHuii, °C.

1',—TO0 Xe, B 0OpaTHOM TpyOONpPOBOAE TEMMOBOW CETU N NMOCIE CUCTEM OTOMNNEHMSA 3aaHun, °C.

1’3 — TO Xe, nocne BogonogorpeBaTens ropsyero BO4OCHaOXEHUSA, NOAKMOYEHHOMO K TEMNSIOBOW CETU NO O4HOCTYNeH4YaTon
cxeme, pekoMmeHayeTcs npuHumatb t's = 30 °C.

p — MAOTHOCTb BOAbI MPWU cpeaHen Temneparype tep, kr/m®, OPUEHTMPOBOYHO NpUHUMaeTcs pasHor 1000 kr/m®.

K — ko3 uUmMeHT Tennonepegayun, BT/ I °C).

a1 — Ko3apMLUMEHT TEeNNOOTAAYM OT rpetoLeri Boapbl K CTEHKe TpyOKu, BT/(M?" °C).

ap — TO e, OT CTEHKM TPYOKM K HarpeBaemow Boae, BT/(MZ' °C).

an — KO3(bPULMEHT TENNOOTAAUN OT KOHOEHCUPYIOLLErocs napa K ropu3oHTanbHOM CTEHKE TPYyOKu, BT/(MZ' °C).

AcT — TENNOMNPOBOAHOCTb CTEHKM TpyOku, BT/ (M °C), npuHumaeTcs pasHon: ansa ctanu 58 B1/(m °C), ana natyHu 105 B1/(m
°C).
Anak — TO Xe, cnos Hakunu, B1/(m - °C), npuHumaeTcs pasHown 2,3 BT/ (m °C).

W:p, — cKopocTb Boabl B TpyOKax, m/c.

Wwrp — CKOpPOCTb BOAbl B MEXTPYOHOM NpoCTpaHCcTBe, M/C.

frp— nnowaap ceyveHns Bcex Tpybok B 04HOM X0y BOAONOAorpeBaTens, M2,

furp — Mnowaab ceyeHns MexTpyOHOro NPoCcTpaHCcTBa CEKLUMOHHOMO Bogonogorpesarens, M2,

ScT — TOMLWMHA CTEeHKM TPYBOK, M.

Swax —TOMLUMHA CINOSA HAaKUMKU, M, NMPUHUMAETCH Ha OCHOBaHUWM 3KCMIyaTaLUMOHHbLIX AaHHbIX ANs KOHKPETHOrO panoHa c
Yy4eTOM KadecTBa BoAbl, NPy OTCYTCTBUM AaHHbIX AOMNycKaeTca NnpuHumaTth pasHor 0,0005 m.



DgH— BHYTpeHHUI AnameTp kopnyca BoAomnoforpesaTens, M.
deH — BHYTPEHHUIA gnameTp TpyooK, M.

duap  — HapYXHbIN AnameTp TpyOoK, M.

doe— SKBMBANEHTHBIN AMaMeTp MeXTPYOHOro MpocTpaHCTBa, M.

Y — K03 PULMEHT aPdPeKTMBHOCTM, TenrnoobmeHa.

B — K03thdMUMEHT, yunTbIBaKOLLMIA 3arpsi3HEHNE NOBEPXHOCTW Tpy6 nMpu onpedeneHun koadpdmumneHTa Tennonepegayv B

BOAonogorpesarTensx.
@ — Ko3(h(PUUMEHT, yuMTbIBAOWMIA HakuneobpasoBaHWe Ha Tpybkax BogonogorpesaTtenen npu onpeneneHun noTepb

[aBMeHVsi B BOAONOAOrpeBaTensix.
Marepuainsl caiita http:/www.vemiru.ru




