Cuctema HOPMAaTUBHbLIX AOKYMEHTOB B CTpOUTENbLCTBE

CBOAbI MPABUI MO NPOEKTUPOBAHMUIO U CTPOUTENLCTBY
NMPOEKTUPOBAHME TEMJIOBbIX NMYHKTOB
Cn 41-101-95

NMPEOUCINOBUE
1 PASPABOTAHbI TexHudeckum komuteToM Accouuauny UHXEHepoB MO OnpeAeneHuto, BEHTUNAUUN, KOHAMLVNOHUPOBAHMUIO
BO34yxa, TennocHabxeHuto un ctpoutensHon Tennodusunke (ABOK), AreHTcTBOM no aHeprocbepexeHuto Npasutensctea Mocksbl,
Mwunuctepcteom Poccuun, BHUTMNaHepronpomom MuHTOonaHepro Poccuu.
2 COIMACOBAHbI maBHbIM ynpaBneHueMm cTaHgapTU3auunM, TEXHUYECKOro HOPMMpOBaHMSA M cepTudukauum MuHCTposi
Poccuu.
3 MPUHATDI B kauecTBe cBoAa Npasuil Mo NPOEKTUPOBaHMIO U cTpouTenbeTBy K CHUMM 2.04.07-86" «Tennosblie ceThy».

BBEOEHUE

CBop npaBu Mo NPOEKTUPOBaHMIO TEMMOBLIX MYHKTOB COAEPXMUT AOMNOMHUTENbHbIE TPEOOBaHMS, peKOMeHAaLUN U CNpaBoYHbIe
maTepmarnsl K 4eiCTBYOLLEMY HOPMATUBHOMY AOKyMeHTy — CHwulM 2.04.07-86" «Tennosble ceTn».

B ceope npasun npuBeaeHbl TpeboBaHMA kK 06 bEMHO-MNAHMPOBOYHBIM U KOHCTPYKTUBHBIM PELUEHNAM MOMELLEHNIA TEenmnoBbIX
MyHKTOB, [aHbl pekoMeHZauun no pacdeTy u nogbopy obopygoBaHus, nNpubOpOB y4yeTa, KOHTPONS M aBToMaTM3auumu,
npumeHsiembix B LITI u T, npuBeaeHsbl Takke CBEAEHNS MO UCMONb3yeMbIM Tpybam 1 apmaType.

MpumeHeHne cBoga npaBwun OygeT cnocobCTBOBaTb NPUHATYIO Gonee 3KOHOMMWYHBIX MPOEKTHBIX PELUEHUA U 3KOHOMMUM
TENNOBON SHEPruu.

Mpu paspaboTke cBoAa MpaBui UCMONb30BaHbI MOMOXEHUSA AEWCTBYHOLIMX HOPMATUBHbBIX AOKYMEHTOB, MaTtepuarbl 3aBOAOB-
nsrotoBuTenen U Hanbonee apdeKTUBHbIE TEXHUYECKME pELLEHMS, MPUHMMABLLUMECS MO OTAEeNbHbIM 0b6bekTam B Poccuiickon
denepaumm.

Mo mepe HakonneHus onbiTa MPOEKTUPOBAaHWSA, CTPOMTENbCTBA M 9KCMnyaTauum TEennoBbiX MyHKTOB OyaeT onpepeneHa
3(phEeKTMBHOCTb YCTAHOBMEHHBIX NMOMOXEHUIN, HA8 OCHOBaHMKN KOTOPLIX ByayT BHECEHBI HEOOXOAUMbIE UBMEHEHUS B CBOA MpaBun v
HOpMaTMBHbIE JOKYMEHTbI.

3amMevaHusa 1 NpeanoxeHns No COBEPLLEHCTBOBaHMIO CBoAA NpaBun crneayeT HanpaenaTb B [NaBTexHopMypoBaHue MUHCTpost
Poccun.

CBOAObI NMPABWUIT MO NPOEKTUPOBAHUIO U CTPOUTENIbCTBY

NMPOEKTUPOBAHMUE TEMJIOBbIX NMYHKTOB
DESING OF HEAT POINTS

[aTa BBeaeHus 1996-07-01
1 OBLUME NONOXEHUA

1.1 HacToswume npaBuna QONOMHSAIOT U pa3BuBaloT TpeboBaHWA NO MPOEKTUPOBAHWMIO TEMMOBLIX MYHKTOB, COAepXXalumMecsi B
CHul 2.04.07-86* «Tennoeble ceTuy.

MpaBuna cnegyeT MCMONb30BaTb MNPU MNPOEKTUPOBAHWU BHOBb CTPOSILLUUXCS W PEKOHCTPYMPYEMbIX TEnnoBbIX MYHKTOB,
npeaHasHavyeHHbIX Ansi MPUCOEAMHEHMS K TEMMOBbIM CETSIM CUCTEM OTOMMEHUsl, BEHTUMAUMKU, KOHAMLUMOHMPOBAHWSA BO34yXa,
ropsyero BOAOCHAOXEHUsT M TEXHONMOrMYECKUX TEMMOMCMONb3YWNX YCTAHOBOK MPOMBILUNEHHBIX W CENbCKOXO3ANCTBEHHbIX
NPeanpUSATAN, XUNbIX 1 OBLLECTBEHHbIX 3AaHUN.

B Tex cnyvasx, korga MoxeT OblTb MPUHATO HECKOMbKO PasfUYHbIX TEXHUYECKUX peLleHui, criegyeT Mnpou3BoAUTb
9KOHOMMWYECKNIA pacyeT C y4eTOM YPOBHS LieH, OONTOBEYHOCTW WM HafAEXHOCTU KOHCTPYKLMIA, COLMAnbHbIX U 3KONMOrMYeckunx
dakTopoB, a Takke TpeboBaHW 3akasymka.

1.2 MpaBuna pacnpocTpaHAIOTCA Ha TeNsoBble MYHKTLI C NapameTpamMmn TeNMOHOCUTENA: ropsvas Boga ¢ paboyvm AaBneHnem
po 2,5 MlMa n Temnepatyponi go 200 °C, nap ¢ pabouum gaBrneHvem B npegenax ycnoBHoro gasnexust Py go 6,3 MlMa wu
Temnepatypou o 440 °C.

lMpaBuna pacnpocTpaHalTCA Ha NMPOEKTUPOBAHUE TEMMOBbLIX MYHKTOB B rPpaHuuax: OT 3anopHON apMaTtypbl TEMNMOBOW CEeTU U
XO03ANCTBEHHO-NMMTLEBOIO BOAOMPOBOAA Ha BBOAE B TEMMOBOW NYHKT A0 3anopHOW apmaTypbl (BKMOYMTENbHO) MECTHbIX CUCTEM
OTOMNMEHWsl, BEHTUNAUMW, KOHAMLMOHMPOBaHMS BO3Adyxa, ropsyero BOAOCHAOXEHWS W TEXHOMOrM4eckux noTpebuTenen,
pacnosnoXeHHOW B MOMELLEHUN TEMMOBOro NyHKTA.

1.3 B TennoBbiX NyHKTax npegycmaTpuBaeTcs pasMelleHne obopyaoBaHus, apmaTtypbl, MPUBOpPOB KOHTPOMS, ynpasneHns u
aBTOMaTM3auum, NOCPeACTBOM KOTOPbIX OCYLLECTBSAEeTCS:

npeobpasoBaHune B1Aa TENNIOHOCUTENS UMW ero NapamMeTpos;

KOHTPOMNb NapamMeTpoB TEMfOHOCUTENS; PerynupoBaHue pacxoda TennoHoCMTeNns W pacrnpejeneHne ero no cucremam
noTpebneHns TennoTbl; OTKIYeHe cucTeM NoTpebneHust TennoThbl;

3awmTa MeCTHbIX CUCTEM OT aBapUIHOIO MOBLILLEHWS NApaMeTPOoB TEMMOHOCUTENS;

3arnonHeHne u nognuTka cuctem noTpebnexHnsa TennoTbl;

y4eT TennoBbIX MOTOKOB N PACXOA0B TEMOHOCUTENSA N KOHAEHCaTa;

cbop, oxnaxaeHue, BO3BpaT KOHAEHCAaTa U KOHTPOSb €ro Ka4yecTBa, akkyMynMpoBaHue TEenmnoThl;

BOOOMNOArOTOBKA AMNs CUCTEM ropsivero BOAOCHa0XeHMS.

B TennoBoM MyHKTE B 3aBUCMMOCTM OT €ro Ha3Ha4YeHUs M KOHKPETHbIX YCMOBUW MNpUCOeAMHEeHUsa noTpebutenent moryt
OCYLLECTBNATLCS BCE NEpPeUnNCreHHble PYHKLUM UK TONBKO UX YacTb.

1.4 Tennosble NyHKTbI NOAPA3AEnsaTCA Ha:

uwHavBuayanobHole TennoBble nyHKTbl (ATM) — Aana  npucoegMHeHWs CUCTEM  OTOMMEHUs, BEHTUNAUUKW, ropsyero
BOJOCHABXeHNSA N TEXHONOrMYECKNX TENIONCMONb3YIOWMNX YCTAHOBOK OQHOMO 34aHWSA UK ero 4acTu;



LeHTpanbHble Tennosblie NyHKTbl (LITIT) — To xe, ABYX 3aaHun nnu Gonee.

Honyckaetca yctponctso LTI ana npucoeduHeHns cuctem TennonoTpebneHws O4HOro 3fgaHvs, ecnu Ans 3Toro 34aHus
TpebyeTcs ycTporcTBO Heckonbkmux VT,

1.5 Yctponcteo UTI obazaTenbHO Ans KaXagoro 3gaHus He3aBucumo oT Hanuuus LTI, npu atom B UTT npegycmaTtpusatotcs
TOMbKO Te (PYHKUMU, KOTOpble HEeobXxoauMMbl ANS NPUCOEAMHEHUs CUCTEM MOTPebneHns TennoTbl AAHHOro 34aHUS U He npep-
ycMoTpeHbl B LITTI.

1.6 [nsi NpOMBbILUMIEHHbIX N CEMbCKOXO3SNCTBEHHbIX NPeanpUATUA NPU TENNOCHabXeHUN OT BHELUHWX UCTOYHWMKOB TEMMOThI U1
yucne 3gaHun 6onee ogHoro yctponctso LITI aBnsetca obasaTenbHbIM, @ NPy TENNOCHAGXEHNN OT COBCTBEHHbIX NCTOYHMKOB
TennoTtel HeobxoammocTb coopyxeHus LTI crnegyeT onpedensATs B 3aBUCMMOCTU OT KOHKPETHbIX YCIOBWI TennocHabXeHus.
MowHocTb LITI1 He pernameHTupyeTcs.

1.7 Ona xunbix M 06GLECTBEHHbIX 34aHui HeobxogumocTb ycTponcTtea LTI onpegensietcs KOHKPETHbIMW  YCNOBUSIMU
TennocHabXxeHnsi pavioHa CTPOUTENbCTBa Ha OCHOBaHWM TEXHUKO-IKOHOMWMYECKMX pacyeToB. B 3akpbiTbIX cucTemax Tenmno-
CHabXeHns pekomeHayeTcs npegycmatpveaTb oguH LITT Ha MukpopaioH nnun rpynny 34aHui ¢ pacxogoM TennoTel B npeaenax
12—35 MBT (N0 cymme MakcumarbHOro TEennoBOro MoTtoka Ha OTONMEeHUMe U CpeaHero TennoBOro rnoToka Ha ropsyee BOAO-
cHabXxeHwne).

Mpy TennocHabXeHnn OT KoTenbHbIX MOLHOCTLIO 35 MBT 1 MeHee pekoMeHayeTcs npedycMaTpuBaTh B 34aHnax Tonbko UTTT.

1.8 TennocHabxeHne NPOMBILNEHHBIX W CEMbCKOXO3ANCTBEHHbIX npednpuatTuii oT LTI, obcnyxuBalowmx xunble K
o6LecTBEeHHbIE 3AaHUs, MPeaycMaTprBaTbh HE PEKOMEHAYeTCs.

1.9 B cocTaB npoekTa TENIOBOrO NMyHKTa BKIOYAETCA TEXHNYECKMUI MAacnopT, CoAepKaLLuii:

KpaTKoe onncaHme cxem NpucoeavHeHnsi noTpebutenemn TennoTbl;

pacyeTHble pacxofbl TEnnoTbl M TEMnOHOCUTENenW MO KaxaowW cucteme (AN ropsyero BOAOCHAGXKEHWA — CpegHun K
MakcumarnbeHsbin), MBT;

BMAbI TEMNSIOHoCUTENEN U uX napameTpbl (pabodee aaeneHue, MlMa, TemnepaTtypy, °C) Ha BXoAe U Ha Bbixode M3 TEMNOBOro
nyHKTa;

AaBneHve B TpybonpoBoAe Ha BBOAE M BbIBOAE XO35MCTBEHHO-NMTbEBOro Bogonposoda, MlMa;

TN BOAONOZOrPEBaTENeil, MOBEPXHOCTb MX HArpeBa, M2, YNCHO CEKLMI UMK MAACTVH MO CTYMEHsIM HarpeBa 1 NoTepu AaBneHus
no obenm cpegawm;

TUM, KONMMYECTBO, XapaKTEPUCTUKN N MOLLIHOCTb HACOCHOIro 060pyAoBaHwS;

TUM, KONMYECTBO U NPOU3BOANTENBHOCTL 060pyAoBaHMA AN 06paboTkv BOAb! A4S CUCTEM ropsyero BOAOCHaBXeHNs:

KONNYECTBO 1 YCTAHOBMEHHYI0 BMECTUMOCTL GaKoB-aKKyMyNATOPOR FOPsYero BOAOCHAGKEHNS U KOHAEHCATHBIX 6akoB, M>;

TUM 1 Ymcno NpubopoB perynvpoBaHus U NpPUOOPOB yyYeTa KonnyecTBa TENMOThI 1 BOAb!, NOTEPU AABIEHUS B PErynUPYHOLLMNX
KnanawHax;

YCTAHOBMEHHYIO CYMMapHYyld MOLLHOCTb 3rekTpoobopynoBaHusi, OXugaemoe rofosoe noTpebrneHve Tenmnoson wu
3MEeKTPUYECKOWN SHeprum;

06LLyI0 NNOLaAb, M, N CTPOUTENbHbIA 0GBEM, M®, MOMELLIEHMIT TENNIOBOro NyHKTA.

2 OB bEMHO-MNAHNPOBOYHbIE U KOHCTPYKTUBHbIE PELLEHUA

2.1 Tennosble MyHKTbl NO Pa3MELLEHNI0 HA reHepanbHOM MaHe NOAPas3AenslTCs Ha OTAENbHO CTOsLWME, NMPUCTPOEHHbIE K
30aHUSIM Y COOPYXXEHUSIM N BCTPOEHHbIE B 34aHUSI U COOPYXXEHMSI.

2.2 O6BLEeMHO-NNAaHNPOBOYHBIE U KOHCTPYKTMBHbIE PELUEHUst TEMMOBbIX MYHKTOB AOMXKHbI YA0OBNeTBOpATL TpeboBaHmam CHul
2.09.02-85*. MNpun pasmeLLleHnn BCTPOEHHbIX U NPUCTPOEHHbIX TEMMOBbLIX MYHKTOB AOIMKHbI cobnioaaTtees Takke TpeboBaHmsa CHul
Ha NPOeKTNpPOBaHWe 34aHUI, B KOTOPbIX OHWN PasMeLLatoTCsa UM K KOTOPbIM OHU NPUCTPOEHBI.

2.3 loun BbIObOpe maTtepuanoB Ans CTPOUTENbHbIX KOHCTPYKUMI TENfoBblX MYHKTOB cnegyeT NPUHUMAaTb BMAEXHbLIN PexvuMm
nometeHust cornacHo CHulM 11-3-79" (u3g. 1995 r.).

2.4 [Ina 3awuTbl CTPOUTENbHBIX KOHCTPYKUUA OT KOPPO3WWM [OSMKHbI MPUMEHSATLCA aHTUKOPPO3WOHHbIE MaTtepuansl B
cooTBeTcTBMU C TpeboBaHusamm CHul 2.03.11-85.

2.5 30aHns oToenbHO CTOSAWMX U MPUCTPOEHHbIX TEMJOBLIX MYHKTOB AOMKHbI ObITh |, Il unu llla cteneHen orHecTonkocTu.

B orpaxgatoLumx KOHCTPYKUMSX NOMELLEHNIA He A0MNYyCKaeTCs NPUMMEHEHNE CUNMKATHOro Kupnuya.

BHewHue dopmbl, MaTepuan M LBET HapyXHbIX Orpaxgalowwmx KOHCTPYKUMA pekoMeHAyeTcs BblompaTtb, Yy4uTbIBas
APXMTEKTYPHbIN  OBMMK  pPacrofoXeHHbIX BONW3N 34aHWA N COOPYXEHUW WU 34aHWW, K KOTOPbIM TEennoBble MYyHKTbI
npucTpausaroTcs.

2.6 K ueHTpanbHbIM TennoBbIM NyHKTaM cregyeT npegycmaTpvBaTb Mpoe3fbl C TBEPAbIM MOKPbITMEM W NMoWaaku Ans
BPEMEHHOrO CKaanpoBaHusi 060pyAoBaHNs Npy NPOM3BOACTBE PEMOHTHbIX paboT.

2.7 B UTI c noctosiHHbIM 06CnyXMBaloLWLMM NepcoHarnom crieqyeT npegycMmatpuBaTb YOOPHYI C yMbIBarbHUKOM, LiKad Ans
XpaHeHusi oaexabl, MecTo ANA npuemMa nuLLm.

Mpyn HeBO3MOXHOCTM obecneunTb CamMOTeYHbIN OTBOA CTOKOB OT YOOpPHOM B KaHanmM3auuMoHHYyl ceTb caHyden B LTI
JonyckaeTcs He npegycmaTpuBaTth Npy obecneyeHMn BO3MOXHOCTU MCNOMb30BaTh YOOPHY0 B Brvkanwmx K TENNOBOMY MyHKTY
30aHusX, Ho He aanee 50 m.

2.8 VlnguBmayanbHble TEnnoBble MyHKTbl OOMKHbI ObiTb BCTPOEHHbIMWM B OOCRyXuBaemble UMW 34aHUS U pasmellaTtbcsd B
OTAEeNbHbIX MOMELLEHUSIX Ha MEePBOM 3Taxe Y HapYXHbIX CTeH 3daHud. [onyckaeTcs pasmelyatb T B TeXHUYeCKnx Noanonbax
Unu a nogganax 3aaHuin 1 COOPYXEHWUN.

2.9 LeHTtpanbHble Tennosble nyHKTbl (LITI) cneayeT, kak npaeBuno, npegycmatpusatb OTAENbHO cToAwmmn. PekomeHayeTcs
6nokupoBaTh UX C APYrMMM NMPOM3BOACTBEHHbBIMI NOMELLEHUAMMU.

Honyckaetca npepgycmatpvsatb LITIT npucTpoeHHbIMMU K 30aHUAM UNN BCTPOEHHbIMW B OBLLECTBEHHble, aaMUHUCTPaTUBHO-
ObITOBbLIE UNW NPOM3BOACTBEHHbIE 30aHUSA N COOPYXEHUS.

2.10 lMpu pasmeLleHnn TennoBbIX MyHKTOB, 06OPYAOBaHHbLIX Hacocamu, BHYTPU XWMblX, OOLECTBEHHbIX, aAMUHUCTPATUBHO-
ObITOBbLIX 34aHWIA, @ Takke B NPOU3BOACTBEHHBIX 34aHUSIX, K KOTOPbIM NPeabsBSIOTCSA MOBbILWEHHbIE TPeboBaHUS N0 JONYCTUMbIM
YPOBHSIM LUyMa 1 BUGpaLmm B NOMELLEHMAX U Ha paboumx MecTax, JOJKHbI BbINONHATLCA TpeboBaHus pasa. 10.

211 3pgaHuA OTAENbHO CTOAWMX W MPUCTPOEHHBLIX TEMMOBbIX MYHKTOB [AOMKHbI MPeaycMaTpmBaTbCs O4HOSTAXHbLIMU,
JonyckaeTcsi coopyaTb B HUX MNogganbl Ans pa3melleHus obopypnoBaHusi, cbopa, OXNaxOeHWs M Mepekayvknm KoHgeHcaTta u
COOPYXXEHUS KaHanusauuu.

OTaenbHO cTosIWMe TennoBble NYHKTbI AOMYyCKaeTcs npedycMaTpuBaTh NoAa3eMHbIMU MY YCIOBUK:



OTCYTCTBMSI TPYHTOBbIX BOA B pailoHe CTpouTenbCTBa W repmMeTusaumv BBOAOB WHXEHEPHbIX KOMMYHVKAUMin B 34aHune
TEeNMNOBOro NyHKTa, UCKIOYaloWwen BO3MOXHOCTb 3aTOMMEHMSA TEMMOBOrO MyHKTa KaHanv3auuoOHHbIMUW, MaBOOKOBBIMW U APYTUMHA
BOOAMU;

obecnevyeHnsi caMOTe4YHOro 0TBoAa BOAbI U3 TPYOONPOBOAOB TEMSIOBOIO MYHKTA;

obecneyeHns aBTOMaTM3NpOBaHHON paboTbl 060PYyAOBaHNA TENOBOro NyHKTa 6€3 NOCTOSAHHOro 06CNyXMBatoLWEero nepcoHana
C aBapuIHOW CUrHanmn3aumen n YacTUYHbIM AUCTAaHUMOHHBIM yrpaBieHWeM C AUCMNETYEPCKOro MyHKTa.

2.12 Mo B3pbIBOMNOXaPHOW M NOXapHOW ONAcHOCTU NOMELLIEHUS TeNOoBbIX MYHKTOB CleayeT OTHOCUTL K kaTeropum [.

2.13 Tennosble NyHKTbI AONycKaeTcs pasMellaTb B NMPON3BOACTBEHHbIX NOMeLLEeHNsX kateropui I" n [1, a Takke B TEXHUYECKNX
noABanax u noanonbsax XUMbiX U OOLLECTBEHHBLIX 30aHWNA. [Tpy 3TOM NOMELLEHUST TENMOBBLIX NYHKTOB AOIMKHbLI OTAENATLCS OT 3TUX
NnoMeLLeHNI orpaxaeHnsmu (Nneperopogkamm), NpeAoTBpaLLaLLMMM AOCTYN NOCTOPOHHUX MWL, B TEMMOBOW MYHKT.

2.14 Tpu pa3paboTke 06BEMHO-MMAHNPOBOYHbBIX U KOHCTPYKTUBHBIX PELUEHUA OTAENbHO CTOALWMX U NPUCTPOEHHBLIX 3A4aHWUN
TENMNOBbIX MYHKTOB, MNpeAHa3Ha4YeHHbIX [Afsi MPOMBILUNEHHBIX W CENbCKOXO3SIMCTBEHHbIX MNpeanpusaTuii, pekoMeHayeTcs
npegycmatpuBaTbh BO3MOXHOCTb MX NMOCMEayoLEero pacluMpeHms.

2.15 BcTpoeHHble B 3gaHns TennoBble NyHKThI criegyeT pasMellaTh Y HapyXXHbIX CTeH 34aHW Ha paccTosHuu He 6onee 12 m ot
BbIXOJa U3 3TUX 34aHUNA.

2.16 V13 BCTPOEHHbIX B 30aHWS TEMMOBLIX MYHKTOB AOIMKHbI NPEAYCMaTPUBaTLCS BbIXOAbI:

npu AnvHe NOMELLEeHNs TennoBOro NyHkTa 12 M M MeHee M pacrofioKEeHWU ero Ha paccTosHuM MeHee 12 M OT Bbixoda M3
3[,aHNSA HapyXXy — OOWH BbIX04 HapyXXy Yepes3 Kopuaop Unv NEeCTHUYHYHO KIeTKy;

npu AnvHEe NOMELLEHUsI TEMNSOBOro NyHkTa 12 M 1 MeHee M pacnonoXeHUU ero Ha pacctosiHum Gonee 12 M OT Bbixoga M3
3[aHNS — OAMH CaMOCTOSITENbHbBIN BbIXO4, HAPYXY;

npu AnvHe NOMELLEHUss TenmnoBoro nyHkTa 6onee 12 m — fABa BbIxo4a, OAWMH M3 KOTOPbIX OOMKeH ObITb HEMOCpeaCTBEHHO
Hapyy, BTOPOW — 4Yepes3 Kopuaop Unv NEeCTHUYHYHO KIeTKy.

MomeleHMs TennoBbIX MYHKTOB C TEMMOHOCUMTENeM napoMm AasrneHnem Gonee 1,0 MIMa gomkHbl MMeTb He MeHee ABYX
BbIXOZI0B HE3aBMCMMO OT rabapuTa nomeLleHus.

2.17 B noa3eMHbIX OTAENbHO CTOSALWMX UM MPUCTPOEHHBIX TEMMOBLIX MyHKTax AOMYCKaeTCs BTOPOW BbIXOA NpeaycMaTpvBaTh
yepes3 MPUCTPOEHHYID LLIAXTY C JIIOKOM WMW Yepe3 MK B NEPEKpbITUM, a B TEMMOBbIX MyHKTaX, pasMellaeMblX B TEXHUYECKUX
NOANONbSAX UNW Noasanax 3gaHun, — Yyepes Mok B CTEHe.

2.18 [1Bepw 1 BOpOTa M3 TENIIOBOrO MYHKTa AOMKHbI OTKPbIBATLCSA M3 MOMELLEHMS UMW 34aHUS TENMOBOro NyHKTa OT cebs.

2.19 OGopyaoBaHWe TEMMOBbIX MYHKTOB PEKOMEHAYETCS NPUMEHSITL B 61TOYHOM UCNOSHEHWM, ANst Yero Heo6xoanMO:

npuHYMaTb BOAONOAOrpeBaTenu, Hacockl U Apyroe obopyaoBaHne B 6okax 3aBOACKOM FOTOBHOCTU; MPUHMMATh YKPYMHEHHbIE
MOHTaXHble 6oku TpybGoNpoBOAOB;

YKPYMHSATb TEXHOMNOMMYECKN CBsi3aHHOe Mexzdy cobow obopygoBaHve B TpaHcrnopTabenbHble Gnoku ¢ TpybonpoBogamu,
apmatypoiu, KU, anektpoTexHuyeckum obopyaoBaHMeM 1 TEMMOBOW U30NALNEN.

2.20 MvHuManbHble pacCcTOSHMSA B CBETYy OT CTPOWUTENbHbIX KOHCTPYKUMA A0 TpyGonpoBoaoB, 060pyAoBaHWs, apmarypsl,
MeXay MNOBEPXHOCTAMU TEMMOU30NSLMOHHBIX KOHCTPYKLUA CMEXHbIX TpybonpoBOAOB, a Takke LUMPUHY MNPOXOAOB MexXay
CTPOMUTENBHBIMWN KOHCTPYKLMSAMU 1 06opyaoBaHneM (B cBeTy) criedyeT npuHMMaTh no npun. 1.

2.21 BbICOTY NOMELLEHUI OT OTMETKM YMCTOrO Nnomna A0 HM3a BbICTYNaoLWUX KOHCTPYKLMI NEePeKpbITUS (B CBETY) PEKOMEHAYETCS
npvHUMaTb He MeHee, M: Ans HaseMHbIx LTI — 4,2; ana noasemHbix — 3,6; ana UTM — 2,2.

Mpu pasmeweHun UTI B noaBanbHbIX M LIOKOMbHBIX NMOMELLEHUSX, @ Takke B TEXHUYECKUX NOAMNOMbAX 34aHWi AonyckaeTcst
NPUHMMaTb BbICOTY NMOMELLEHNI 1 CBOOOAHbBIX MPOXOAOB K HUM He MeHee 1,8 M.

2.22 B ueHTpanbHOM TEMMOBOM MyHKTE CrieayeT npedycMaTpuBaTb MOHTaXXHYO (PEMOHTHYIO) MIOLLAAKY.

Pasmepbl MOHTaXHOWM MNMoWagkv B nNnaHe cregyeTt onpefensartb no rabaputy Havbonee KpynHOM eamHMubl 060pyAoBaHMA
(kpome GakoB BMeCTMMOCTbIO Oonee 3 M3) unn 6noka obopygoBaHusS M TPyOOMPOBOAOB, MOCTABMASIEMOro Ansi MOHTaXa B
cobpaHHOM BuAE, ¢ obecneveHnem npoxoaa BOKpyr Hero He meHee 0,7 M.

[ns npom3BoAcTBa MeNKoro peMoHTa obopyaoBaHusi, NpMbopoB 1 apMaTypbl cregyeT npeaycmatpusaTb MeCTo A5st YCTaHOBKM
BepcTaka.

2.23 KoHpeHcaTHble Gakum W Gaku-akkyMynsiTopbl BMECTUMOCTbIO Goree 3 M° cneflyeT ycTaHaBIMBaTh BHE MOMELLEHUs
TENnoBbIX MYHKTOB Ha OTKPbITbIX nnowagkax. Mpyu 3ToM JOMkHbI NpegycMaTpuBaThCsl TEMNoBasi M3onsuust 6akoB, YCTPOMCTBO
rmapo3aTBOPOB, BCTPOEHHbIX HENMOCPEACTBEHHO B Bak, a Takke YCTPOMCTBO OrpaXKaeHui BbICOTOM He MeHee 1,6 M Ha paccTosHMU
He 6onee 1,5 M oT NnoBepxHOCTK 6akoB, NpeAoTBpaLLatoLLee JOCTYN MOCTOPOHHUX NKL K BakaMm.

2.24 [1Ina MmoHTaxa obopyaoBaHusi, rabapuTbl KOTOPOro NPEBLILLAOT pa3Mepbl ABEPEN, a Ha3eMHbIX TEMNSOBbLIX NyHKTax crieayeT
npegycmaTpuBaTb MOHTaXHbI€ MPOEMbI UM BOPOTA B CTEHAX.

Mpu aTOM pasmepbl MOHTaXXHOTO NpoemMa U BOPOT AOIMKHbI ObITh Ha 0,2 m Gonblie rabaputa HanbonbLiero 06opyaAoBaHUS U
6roka TpyGonpoBoaoB.

2.25 lMNpepycmatpuBaTh NPOEMbI Af1st ECTECTBEHHOIO OCBELLEHNSI TENSOBbLIX NYHKTOB HE TpebyeTcs.

2.26 [nsa nepemeweHna o0OOpyaoOBaHUS W apmaTtypbl WM Hepa3beMHblX 4YacTen O6nokoB obopygoBaHusa crnegyet
npegycmatpuBatb MHBEHTaPHbLIE NOABLEMHO-TPAHCNOPTHLIE YCTPOWCTBA.

CTraunoHapHble NOABEMHO-TPaAHCMOPTHbBIE YCTPONCTBA cneayeT npegycMmaTpusaTh:

npn macce nepemellaemoro rpysa ot 150 kr go 1 T — MOHOpPEnbChl C PYYHbIMW TansiMM U KOLLUKaMW MU KpaHbl NOABECHbIE
py4Hble 0gHOOAaNoYHbIE;

TO e, 6ones 1 0o 2 T— KpaHbl NOABECHbIE PyYHble 0AHOGAMNOYHbIE;

TO Xe, 6bonee 2 T — KpaHbl NOABECHbIE ANeKTpuYeckne ogHobano4YHble.

[onyckaeTcs npegycmaTpvBaTb BO3MOXHOCTb MCMOMb30BaHWS MNepeaBukKHbIX ManorabapuTHbIX NOABLEMHO-TPAHCMOPTHBIX
cpencTB npu ycrnosum obecneyveHns Bbesaa v NepenBiKeHNs TPaHCNOPTHBLIX CPEACTB MO TEMMOBOMY MYHKTY

CpencTtBa MexaHu3aumm MoryT 6bITb YTOYHEHbBI MPOEKTHOWN OpraHu3aLuuert npu pa3paboTke NpoeKTa Anst KOHKPETHbIX YCNOBUMNA.

2.27 [na ctoka BoAbl nonbl crnegyeT npoektupoBaTb C yknoHoM 0,01 B CTOpoHy Tpama wunu BogoCOOpPHOro npusiMka.
MuHUManbHble pa3mepbl BOOOCOOPHOro npusiMka OOMKHbl ObiTb, Kak npaBumno, B nnaHe He meHee 0,5 x 0,5 m npu rnybuHe He
meHee 0,8 M. MNpursMoK AomKeH GbITb NEPEKPBIT CbEMHOM PELLETKON.

2.28 B nomelleHMAX TEnnoBbIX MYHKTOB crnegyeT npepgycMaTpuBaTb OTAENKY OrpaKO4eHWM OONroBEeYHbIMW, BNaroCTOMKUMU
maTtepuanamu, LOoMNyCKaloLMMK NETKYH OYUCTKY, NPY 3TOM HEOOXOAMMO BbINOSHUTL:

LUTYKaTYypKy HAa3EeMHOW YacTN KUPMUYHbIX CTEH;

3aTMPKY LlEMEHTHbLIM pacTBOPOM 3arnyGneHHon YacTn 6eTOHHbIX CTEH;

pacLUMBKY LLUBOB NaHemnbHbIX CTEH; NOBErnKy NOTONKOB;

6eTOHHOEe NnM NNUTOYHOE NOKPbITME MOJIOB.



CTeHbl TENMOBbIX MYHKTOB MOKPbLIBAKTCA MIUTKAMM MMM OKpaALUMBAKTCA Ha BbICOTY 1,5 M OT moma MacnsiHow unu gpyrow
BOZOCTOMKOM Kpackomn, Bbile 1,5 M OT nona — KneeBon unm apyrov nogobHOM Kpackomn.

2.29 B TennoBbix NyHKTax criedyeT npegycMaTpyBaTh OTKPbITYHO npoknagky Tpy6. [lonyckaetcs npoknagka Tpyb B kaHanax,
BEPX MEPEKPbITUST KOTOPbIX COBMELLAETCSl C YPOBHEM YMCTOro nosna, ecrnv no 3TUM KaHanam He NMPOMCXOAWT nonajaHus B Ten-
NOBOW MYHKT B3PbIBOOMACHbBIX UITN FOPIOYNX Fra30B U XUOKOCTEN.

KaHanbl 4OmMKHbI MIMETb CbEMHbIE MEePEKPbLITUSA eAUHUYHON Maccon He 6onee 30 kr.

[IHO KaHanoB AOMKHO UMETb NPOAOSbHLIN YKMOH He MeHee 0,02 B CTOPOHY BOAOCOOPHOTO NpusiMKa.

2.30 [Ona obGcnyxuBaHus 006OpPyOoOBaHUSA M apMaTtypbl, pPacrnonoXeHHbIX Ha BbicoTe oT 1,5 go 2,5 m oT noma, OOMmKHbI
npegycmaTpuBaTbCs NEPenBKHbIE UMW NEPEHOCHBIE KOHCTPYKUMK (nnowaaku). B criydasix HEBO3MOXXHOCTM CO34aHUsi NpOXo40B
ONs nepeaBMKHBLIX NMOLWAA0K, a Takke Ans obcnyxuBaHus oOOpyaOBaHUS U apMaTypbl, PaCMONOXEHHLIX Ha BbicoTe 2,5 M 1
bonee, HeobxoaMMo nNpegycmaTpMBaTh CTaLMOHapHbIE Nowaaky WupuHom 0,6 M C orpaxxaeHUsMN U NOCTOSIHHBIMU NECTHULIAMM.
PacctosiHne oT ypoBHS CTaumMoHapHOMW NMoLWaaku A0 NOoTosKa A0MKHO ObiTb HEe MeHee 1,8 M.

2.31 B nomelleHusAX TennoBbIX MYHKTOB [JorMyckaeTca pasMellaTb 00OpyaoBaHME CUCTEM XO3SINCTBEHHO-NUTLEBOIO U
NPOTUBOMNOXAPHOrO BOAOCHABGXKEHUS 34aHUS, B TOM YMCME HACOCHbIE YCTAHOBKW, @ B MOMELLEHMAX NPUCTPOEHHbIX N BCTPOEHHbIX
TENNOBbIX MYyHKTOB — Takke 00opyaoBaHWE MNPUTOYHBIX BEHTUMSLMOHHBLIX CUCTEM, OOCHY>XMBAKOLWUX MNPON3BOACTBEHHbIE
nomeLLeHns kateropun B, I, [ no B3pbIBONOXXapHOM ONacHOCT U aAMUHUCTPATUBHO-ObITOBLIE MNOMELLEHUSI.

2.32 MnHuMarnbHoe pacCTosiHME OT Kpasi NOABWXKHbIX OMNOp A0 Kpasi OMOPHbLIX KOHCTPYKLUMIA (TpaBepC, KPOHLUTEWHOB, OMOPHbIX
nopywek) TpybonpoBoAoB [OMKHO obecrnevnBaTb MakCMMarbHO BO3MOXHOE CMelleHune onopbl B GOKOBOM HanpaBneHun c
3anacom He meHee 50 Mm. KpoMe TOro MuWHMMarnbHOEe pacCTosiHME OT Kpasi TpaBepChbl WM KPOHLUTEWHA OO0 OCU TPyObl JOMKHO
6bITb He meHee 1,0 Dy (rge Dy — ycnoBHbI guameTp Tpybbl)

2.33 PaccTosiHne OT MOBEPXHOCTW TENMOU3ONSALMOHHOW KOHCTPYKUMKU Tpybonposoaa A0 CTPOUTENbHBLIX KOHCTPYKLUUA 34aHUS
UN1 0O NOBEPXHOCTM TEMNMOU3O0NSALMOHHON KOHCTPYKUMK Apyroro TpybonpoBoaa AOMKHO 6biTb B CBETY HE MeHee 30 MM C y4eToMm
nepemelLeHnst Tpybonposoaa.

2.34 B TennoBbIX NyHKTax gonyckaeTcst K TpybonposBoaam Oonbluero agnameTpa KpenuTb TpybonpoBOAbl MEHbLLEro AnaMeTpa
npu pacyeTe Tpyb Ha NPOYHOCT.

2.35 lNpoknagky BogonpoBoda criefyeT npeaycmatpusaTth B O4HOM psgy vy nog TpybonpoBogamu TEMMOBLIX CETEW, NPU 3TOM
HeobX0AMMO BBIMOMHATL TEMMOBYK W30MAUMIO BOAOMPOBOAA ANs UCKM4YeHWss obpa3oBaHMsA KOHAEHcaTa Ha MOBEPXHOCTU
BOLOMPOBOAHBIX TPYO.

2.36 B TennosbIx NyHKTax nogawowuii TpybonpoBoa credyeT pacnonaraTb cnpaea oT obpaTtHoro Tpybonposoaa (no xoay
TennoHocuTENs B NofatoLlem TpyGonpoBoae) npy npoknagke TpybonpoBogoB B OOHOM pSAy.

3 NPUCOEAUHEHUE CUCTEM NOTPEBJIEHUA TEMNOTbI K
TENNOBbLIM CETAM

3.1 lNpucoeanHeHve cucteM noTpebneHus TennoTbl CrnedyeT BbIMOMHATb C Y4€TOM IMAPaBMMYECKOro pexuma paboTbl
TEeNnoBbIX CeTeN (NbE3OMETPUYECKOro rpadhmka) u rpadmka U3MeHeHUs1 TeMnepaTypbl TENSIOHOCUTENS B 3aBUCUMOCTU OT W3-
MEHEeHUs TeMnepaTypbl HAPY>XHOro Bo3ayxa.

3.2 PacuyeTHast TemnepaTypa Bogbl B nogawwmx TpybonpoBogax BoAsHbIX TennoBbix ceTel nocne LTI npu npucoeanHeHun
CMUCTEM OTOMMEHUS 34aHUA MO 3aBMCMMOW CXEMe [OSKHa MPUHMMATLCS PaBHOW pacyeTHOW TemrepaTtype BoAbl B MoarLllemM
Tpybonposoge Tennosbix ceten Ao LTI, Ho He Bbiwe 150 °C.

3.3 CucTtembl OTOMMEHWS, BEHTUNSALUUN U KOHOMLUMOHUPOBaHNS BO3[yXa AOIDKHbI MPUCOEOUHATBECA K ABYXTPYOHbIM BOASHBIM
TENnoBbLIM CETAM, KaK NPaBuIio, No 3aBUCUMOI CXEME.

Mo HesaBucuMMON cxeme, npedycMaTpvBatoLLen YCTAHOBKY BOAoOMogorpeBaTtenen, [onyckaeTcs MNpUCOeOUHsITb. CUCTEMbI
oTonneHusa 12-aTaxHbIX 34aHWA 1 Bbiwe (Mnu 6onee 36 M); CUCTEMbI OTOMMNEHUS, BEHTUNSALMN U KOHOULMOHMPOBaHMS BO3gyXa
30aHVMA MpWU TMAPABIMYECKUX YCIOBUSIX, M3MOXEHHBIX B M. 3.5, a TakKe CUCTEMbl OTOMMEHUS 34aHUM B OTKPbITbIX CUCTEMAX
TennocHabxeHns NP1 HEBO3MOXHOCTU obecrneyeHnsi Tpebyemoro kavecTBa Boabl

3.4 Cuctembl oTONNEHUA 30aHUIA CNeQyeT NPUCOEAMHATL K TENSIOBbIM CETSIM:

HenocpeacTBEHHO MpU COBMaAEHWUN TMAPAaBINYECKOrO M TEMNepaTypHOro PeXMMOB TEMNJOBOW CETU U MECTHOWM cuctembl. Mpu
3TOM crefyeT yunTbiBaTb TpeGoBaHus npun. 11 CHulM 2.04.05-91" n obecneyvBaTb HEBCKMMNAEMOCTb NeperpeToi Bodbl Npu au-
HaMW4eCKOM U CTaTUYECKOM PEXUMAX CUCTEMbI:

yepes aneBaTop Npu HEOOXOAMMOCTM CHUXEHMS TEMNepaTypbl BOAbl B CUCTEME OTOMMEHMS M pacnonaraeMoM Harnope nepes
311eBaTopoM, JOCTAaTOMHOM Ans ero paboTsl;

yepes cMecuTENbHbIE HAacoChbl NMPU HEOGXOAMMOCTU CHIDKEHUSI TeMnepaTypbl BOAbl @ CUCTEME OTOMMEHWst U pacrnoniaraeMoM
Hanope, HeJoCTaTO4MHOM ANns paboTbl aneBaTopa, a Takke Npu OCyLLECTBIEHUN aBTOMATUYECKOTO PerynnpoBaHnst CUCTEMBI.

3.5 NMpu npucoeamHeHNM CcMCTEM OTOMMEHUS Y BEHTUNALUKN K TENSIOBLIM CETAM MO 3aBMCMMON CXeMe 41151 OTKPbITON 1 3aKpbITOWN
CUCTEM TEMMOCHAOXEHMS B COOTBETCTBUN C NbE30OMETPUYECKNM rpadMkoM criefyeT npeaycMmaTpmBaTh.

a) npu pacnofiaraeMomM Harnope B TEeNnfoBOW CeTM nepeq TEennoBbIM MYyHKTOM, HEAOCTAaTOMHOM Ans NpeofonieHusi
rMApaBrM4ecKoro conpoTuenexHns Tpybonposoagos 1 o6opygoBaHMA TENMOBOrO NyHKTa U cucteM notpebnenns Tennotel nocne T,
— nogxayvBaloluMe Hacochbl Ha obpaTHoM TpybonpoBoge nepen BbIXOAOM M3 TEMnoBOro nyHkta. Ecnu npu aTtom gaBneHue B
obpaTtHom TpybonpoBoae npucoeauHseMbIX cucTemM ByaeT Hke CTaTUYECKOro OaBreHus B 3TUX CUCTEMAX, NOoAKaYMBaoLUiA Ha-
COC JOJMKEH yCTaHaBNMBaTbCS Ha noJatoLem TpybonpoBoae;

0) npu gaeneHuMn B nogaroLleM TpybonpoBoAe TEMNSIOBOW CeTU nepea TEenoBbIM NMyHKTOM, HeAOCTaTO4YHOM Anis obecnedeHus
HEeBCKMNaHus BoAbl (MPW pacyeTHOM TemnepaType) a BepXHUX TOYKax NPUCOedMHEHHbIX cucTeM notpebneHws TennoTbl, —
nofKayMBaloLLMe Hacochl Ha nogatoLem TpybonpoBoae Ha BBOAE B TEMMOBOW MYHKT:

B) NMpu AaBneHun B nogatoliem TpybonpoBoae TENnroBoOW ceTu nepes TensoBblM MYHKTOM HMKE CTaTUYECKOro OaBrieHust B
cucTteMax notpebrnennss TennoTbl — MOAKAYMBaOLLME HACOChl HA NofarLleM TpybonpoBoae Ha BBOAE B TEMSOBOW MYHKT U pery-
NATOp fAaBneHus «ao cebsa» Ha obpaTtHOM TpybonpoBoae Ha BbIXOAE M3 TEMOBOrO NyHKTa;

r) Npy CTaTUY4ECKOM [OABIEHMM B TEMNNOBOW CETU HWXE CTaTMYEeCKOro OaBrieHVMs B cucTemax noTpebrneHus Tennotel —
perynsitop Aaenexus «ao cebsay» Ha obpaTHoM TpyGonpoBoAe Ha BbIXOAE U3 TEMSIOBOIO MyHKTa, a Ha noAatollem Tpybonposoae Ha
BBOJE B TEMMOBOW MYHKT — obpaTHbIV Knanaw;

0) nNpu gaeneHun B obpaTHoM TpybonpoBoae TennoBOW CETU MOCre TEMroBOro MyHKTa HWKe CTaTUYeCKoro AaBlieHUs B
cuctemMax notpebneHns TeNNoTbl NMpU PasfnUYHbIX pexumax paboTbl ceTu (B TOM uyucrne npu MakcumanbHOM Bopopasbope w3
obpatHoro TpybonpoBoga B OTKPbITbIX CUCTEMax BOOOCHAOXeHUs)) — perynsaTop AaBneHuns «ao cebsi» Ha obpaTHoMm
TpybonpoBoae Ha BbIXO4e U3 TENMOBOrO MyHKTa;



e) npu JaeneHun B obpaTtHoM TpybonpoBoAe TEnnoOBOM CETU MOcrne TEenmnoBOro MNyHKTa, MpeBbialolweM Aonyckaemoe
JaBsneHne Ang cuctem noTpebneHns TennoTel, — OTCEeKalLMiA KnanaH Ha nogaroLlemM TpybonpoBoae Ha BBOAE B TEMIOBOW MyHKT,
a Ha obpaTHOM TpyGonpoBoAEe Ha BbIXo4e M3 TEMNMOBOro MyHKTa — MoAKa4yMBaloLLME HACOChl C MPeAoXpaHUTENbHBIM KIanaHoM;

) Npu CTaTU4eCKOM [aBreHUM B TEMMOBOW CETU, NPEBbLILLAOLLEM AONYCKAEMOe AaBleHUe Ansi cucTeM NoTpebneHns TennoThbl,
— OTCeKkawwWui KnanaH Ha nogawllem TpybonpoBode Mocne Bxoda B TEMMOBOW MYHKT, @ Ha obpaTHOM TpybGonpoBoade nepen
BbIXOAOM U3 TEMMOBOro NyHKTa — NPeAoXPaHUTENbHbIA 1 06PaTHBIN KranaHbl,

3.6 K ogHomMy aneBaTopy npucoeamHsieTcsl, Kak NpaBurio, ogHa cuctema otonnenus. [onyckaetcs NpucoeauHsATb K OQHOMY
3neBaTopy HECKOSIbKO CUCTEM OTOMSEHUS C YBA3KOW rMAPaBNNYECKNX PEXUMOB 3TUX CUCTEM.

3.7 CmecuTenbHble HAacoCkl 49 CUCTEM OTOMMNEHUS YCTaHaBNMBaKTCA:

a) Ha nepeMbluke Mexay nogawwmm u obpaTHeiM TpybGonpoBogamu Npu pacnonaraeMoMm Hanope nepef y3roM CMELLEeHUs,
[OCTaTO4YHOM NS NPeodofieHus TMAPaBNNYECKOro COMPOTUBIIEHUSA CUCTEMbI OTOMMEHMS U TennoBbix ceTen nocne LTI, n npwu
haeneHun B obpaTtHom TpybonpoBoae TENMOBOW CeTU Mocre TEMnoBoro nyHkTa He meHee Yem Ha 0,05 Mla Bbiwe cTaTtuyeckoro
[aBneHnsl B CUCTEME OTOMIEHMS:

6) Ha obpaTHOM TpyGonpoBoAe nepes Y3roMm CMeLUeHWst Wnv Ha nogatkolwem TpybonpoBoae nocrne yana CMeLleHusi npu
pacrnonaraemMomMm Hamnope nepen Yy3rnoM CMELUEHUs, HEAOCTaTOYMHOM ANSA NPeofoNieHuNst TMApPaBNYECKOro COMPOTUBMEHUS, yKa-
3aHHOrO B MOAMYHKTE «a», NMpu 3TOM B Ka4eCTBE CMECUTENbHbIX HACOCOB MOTYT ObiTb MCMOMb30BaHbl NMOAKAYMBaOLLME HACOCHI,
npegycmaTtpuBaemMble B cooTBeTcTBumM ¢ nn. 3.5,a, 6, B, €

3.8 Cuctembl BEHTUNALMM U KOHAMLMOHUPOBAHUS BO3ayXa 30aHWUI NMPUCOEANHSIIOTCS K TEMMOBbLIM CETSM:

HenocpeacTBEHHO — Korga He TpebyeTcsa M3MEHEHMS pacyeTHbIX MapamMeTpoB TENIOHOCUTENS,

yepes CMecuTenbHble Hacocbl — MpU HEOOXOOMMOCTM CHWXEHWS TemnepaTtypbl BOAbl B CUCTEMaxX BEHTUNAUMM U
KOHOMLIMOHMPOBaHMS BO34yXa; ANs noadepXXaHusi MOCTOSIHHOW TemnepaTtypbl BOAbl, MOCTynawllen B karnopudepbl BTOPOro
nogorpesa CUCTEM KOHOAMLUMOHMPOBAHWS BO3dyxa, a Takke aAng obecnevyeHns HEeBCKMNaHWs BOAbl B BEPXHUX TouKax
TpybonpoBoAoB U KanopndepoB CUCTEM BEHTUMAUMM M KOHOWLMOHMPOBAHUSA BO3Adyxa (€Crv He YCTaHOBMEHbl MoAKavMBaroLime
Hacocbl Ans apyrux cuctem no n. 3.5,0).

MecTa ycTaHOBKM CMECUTESNbHbIX HAaCOCOB AMNSl CUCTEM BEHTUMSLMM BbIOUPAOTCSt aHanormMyHo CMecuUTerNbHBIM Hacocam Ans
cuctem oTtonneHus no n. 3.7

3.9 B TennoBbIX NyHKTax noTpebutenew TennoTbl C 3aBUCUMbIM MPUCOEAUHEHMEM CUCTEM OTOMMEHUS, BEHTUNSALUN U
KOHOMLIMOHMPOBaHMS BO34yXa, B KOTOPbLIX PEXMM TennonotpebneHuss He obecrneynBaeTcs MPUHSITbIM Ha WUCTOYHWUKE TEMMOThI
LEeHTparnbHbIM KaYyeCTBEHHbIM PErynvpoBaHMEM OTMyCcka TEMnoTbl, cneayeT npegycMatpuBaTb KOPPEKTUPYHOLLME HacoChl UNu
perynupyemble 3rieBaTopbl, OCYLLECTBALIME CHUKEHNE TemnepaTtypbl Boabl nocne LTI nnu UTI a cootBeTCcTBUM € rpadhmkamm
TemnepaTtyp TennoHocutens 8 3Tux cuctemax. [py 3TOM M3MeHeHWe TemnepaTtypbl BOAbl MPOU3BOAMTCH aBTOMAaTUYECKM
perynsitopoM nogayv TennoThbl.

KoppekTupytolme Hacochbl yCTaHaBNUBAOTCS, Kak MPaBWo, Ha NepemMbldke Mexay nogawwmum n obpaTHeiM TpybonpoBogamm
nocrne otbopa BoAbl U3 nogatoLLero Tpybonposoda n Ao otbopa Boabl M3 obpaTHoro TpybonpoBofa Ha Bogonogorpesatenu unm
CMecuTenbHbIE YCTPOWCTBa ropsiyero BoAocHabxeHus. [Mepuogbl paboTbl 3TUX HACOCOB OMNpedensitoTcs B 3aBWCMMOCTU OT
MPUHSITOrO Ha WCTOMYHWKE TEMnoTbl rpachuka perynupoBaHuWs OTMycka TennoTbl, CXeMbl NPUCOeaWHEHWsT BoAomnogorpesaTenein
ropsiyero BogocHabxeHus, pacyeTHoro rpadumka temnepartyp Boabl B ceTax nocne LTI n pacyeTHbIX TemnepaTyp BHYTPEHHEro
BO3ayxa B nomeweHnsax. OHn MoryT ObITb Takke COBMELLEHbI C MOAKa4YMBaLLMMN HACOCaMu, yCTaHaBnmBaembiMu o . 3.5.

3.10 B TennoBbIx NyHKTax noTpebutener TennoTbl C HE3aBUCUMbIM MPUCOEOUHEHWEM CUCTEM OTOMIEHMUS, BEHTUMALMM U
KOHAMLMOHNPOBAHMSA BO34yxa ANs perynupoBaHWsi B COOTBETCTBMM C pacyeTHbIM rpadvkoM TemnepaTypbl BoAbl nocre
Bogonogorpesarternen cnegyet npegycMaTpyBaTh PErynaTop nogayv TennoTbl HA OTOMNMEHNE.

LInpKynsiunoHHble Hacocbl Npu HE3aBUMCUMOW CUCTEME TennocHabXeHus ycTaHaBnMBalTCA Ha obpaTHoM TpybonpoBoge OT
CUCTEM OTOMNEHMS, BEHTUMNSLUN U KOHOULMOHMPOBAHUS BO3ayXa Nepen BO4ONOAOrpeBaTENEM.

3.11 OGLLecTBEHHOE 30aHMe C TEMMOBLIM NOTOKOM Ha BeHTUnauuio 6onee 0,5 MBT cneagyeT npucoeanHATb K TENMOBBLIM CETAM
B LITM oToenbHO OT XWibiX U OOLLECTBEHHbIX 34aHUI ¢ TEMNOBLIM NMOTOKOM Ha BeHTuUnsumto meHee 0,5 MBT kaxgoe. UTI Takoro
06LLEeCTBEHHOrO 30aHusl 4omkeH obecneynBaTb paboTOCNOCOOGHOCTL BCEX CUCTEM TEMMONOTPEONEHMS 30aHWs.

MpenycmartpumBaTtb camocTosiTeNnbHble Tpybonposoabl oT LITIT k 3gaHmio Ana npucoeamHeHns OTAENbHO CUCTEM BEHTUNALUN He
pekomeHayeTcs.

3.12 Mpwu npucoegmHeHumn k LITT rpynnbl 34aHnin ¢ He3aBUCUMbIM NMPUCOEOUHEHMEM CUCTEM OTOMMEHUSA U BEHTURALUN cregyeT
npegycmartpusaTth yctaHoBky B LITT1 oblero Bogonogorpesarens.

PacueTHasi TemnepaTypa BoAbl Nocne BogonogorpesBartens B 3TOM Criydae AOIDKHa NpUHMMaTbCs B 3aBMCMMOCTM OT paauyca
OencTBMA TENNOBbLIX CETeN nocre TENMOBOro NyHkTa, kak npaeuno, Ha 10—30 °C Hwke NPUHATON B CeTsIX 40 BoAonoaorpeBaTens
CO cMecuTenbHbIM ycTporcTBoM B VT, obecneunBatoLmm TpebyeMoe CHUXEHNE TeMNepaTypbl BOAbl B CUCTEMAX OTOMNSEHUS.

3.13 3anonHeHve 1 nNognNWUTKY BOASAHLIX TennoBbix ceTten nocne LTM n cuctem notpebnenHuns tennotbl, NPUCOeAUHAEMbIX K
TEeNnoBbIM CETSIM MO HE3aBUCUMOW CXeMe, cregyeT npedycmaTtpuBaTb BOOOW M3 obpaTHoro TpybompoBoda TenroBOW CETU
NOANUTOYHBLIM Hacocom unu 6e3 Hero, ecnu AaeneHne B obpaTHoM TpyGonpoBoae TEMMOBOW CETU AOCTATOYHO Afsl 3anofiHEHUS
MECTHOW CUCTEMBI.

Mpu obocHoBaHUM gonyckaeTcs NoAnuTKa ykasaHHbIX CUCTEM M3 nogarollero TpybonpoBoaa TennoBon cetTn ¢ obecnevyeHem
3aLMTbl 3TUX CUCTEM OT MNPEBLILEHNS B HUX AABMEHUS U TEMMepaTypbl BoAbl, @ B OTKPbITbIX CUCTEMAX TEMNOCHAGXKEHUS — U U3
CUCTEMBI FOpsi4eEro BoAOCHabXeHuUs.

MoanuTka BogoOW M3 BO4ONPOBOAA HE OOMNyCcKaeTcs.

3.14 Cxema npucoeavHeHuWst BOOOMOAOrpeBaTernielt ropsvero BoAoCHabxeHuss (puc. 1 — 8) B 3aKpbITbIX CUCTEMax
TennocHabxeHns BblIOMpaeTCcs B 3aBUCUMMOCTM OT COOTHOLLEHUSI MaKCMMarbHOro MoToKa TEMnoTbl Ha ropsiiee BOAOCHabXeHue
Qhmax 1 MakCUManbHOro NOTOKa TEMMOTbI HA oTonneHne Qomax;

02> % > { OAHOCTyneHyaTtas cxema (PUC. 1,7);

0 max

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

<
Qo max

Mpn aTOM AnA cxeMm, ykasaHHbIX Ha puc. 1 — 6, NnpegycMaTpyBaeTcs aBTOMATUYECKOe OrpaHUYeHne MakCMMarnbHOro pacxoga
BOZAbl M3 TEMMOBOM CETU Ha BBOA W PErynupoBaHne pacxoda TennoTbl Ha OTOMMEHMe.

CxeMmbl, yKa3aHHble Ha puc. 7 1 8, NPUMEHSAIOTCA NPU OTCYTCTBMM PEryrnsToOpoB pacxofa TennoTbl Ha oTonneHve. Ona aTux
CXeM npumeHsieTca cTabunmsaumsa pacxoda BoAbl Ha OTONMEHNE, OCyLeCcTBNSemMas perynatopomM nepenaga agasneHuni (nos. 4).



3.15 B cxemax, ykasaHHbIX Ha puc. 2 M 4 (C OrpaHM4YEeHMEM MaKCMManbHOro pacxoda BOAbl HAa BBOA ANSA XUIbIX U
0OLEeCTBEHHbIX 34aHUA C NpUcoeguHEHMEeM UX K TennoBbiM ceTam 4epe3 LTI u ¢ MakcumanbHbIM TENnoBbiM MOTOKOM Ha
BeHTUNAUMIO Q,max Oonee 15 % MakcumanbHOro TEMMOBOro NoToka Ha otonneHne Qomax), MPW ONpedeneHnM MaKkCMMarbHOro
pacxona BOAbl U3 TEMNSIOBOM CETU HA BBOZ, CNeAyeT UCXOAUTb U3 MakKCUMaribHbIX TEMNSOBbLIX MOTOKOB Ha OTOMIEHWE U BEHTUMSALMIO
W cpedHero TEenfoBOro MnoTtoka Ha ropsayYee BOAOCHaOXeHWe B cpefHue CyTkU 3a Hedemn otonutenbHoro nepuoga Qpnm
OrpaHnyeHve nogayvv TEMOHOCUTENSA ANsl 3TUX CXEM CrefyeT BbIMOMHATbL NyTEM MPUKPLITUS KnanaHa, perynvpyroLlero nogady
TENnMOHOCUTENS Ha OTOMMEHNE U BEHTUMALMIO.

3.16 B cxemax, ykasaHHbIX Ha puc. 1 1 3 (C orpaHMYeHVeM MakCMMarbHOro pacxoda BOAbl Ha BBOA ANSA NPOU3BOOCTBEHHbIX
34aHUN, a Takke Ans oOLEeCTBEHHbIX 30aHWUA C NPUCOEOUHEHMEM MX K TEMNOBbLIM ceTsiM Yepe3 LTI u ¢ TennoBbiM NOTOKOM Ha
BEHTUNSALMIO U KOHOUUMOHMPOBaHNE Bo3ayxa Q,max 00nee 15 % MakcumanbHOro TEMSIOBOro notoka Ha oTonneHne Qomax), Mpu
onpeneneHun MakcuMarbHOro pacxoja BOAbl U3 TEMMOBOW CETU Ha BBOS, CrieyeT UCXOANTb U3 MakKCMMarbHbIX TEMOBbIX MOTOKOB
Ha OTONNeHNe, BEHTUNALMIO U ropsiiee BogocHabXeHUe: Qpmax—Tmpy OTCYTCTBUN
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Puc. 1. O.CIHOCTyI'IeH"IaTaﬂ cuctemMma npuncoeguHeHus Bop.ono.qorpeBaTeneﬁ ropa4vero BOAOCHaGXXeHUsA C aBTOMaTU4YECKUM
perynmpoBaHueM pacxoga TensnoTbl Ha oTonsfieHMe U 3aBUCUMbIM nNpuncoeanHeHMeM CUCTeM OoTonNeHus B utnvw TN

1 — BogonogorpesaTenb ropsyero BOAOCHa0XeHWs, 2 —MOBbICUTENbHO-LMPKYNSALMOHHBIA HAcoC ropsyero BoAoCHabxeHus
(MYHKTUPOM — LMPKYNSALMOHHBIN Hacoc), 3 — PerynupyloLmMin KnanaH ¢ anekTponpusogoMm, 4 — perynatop nepenaga gasneHumn
(npsmoro gencreuns), 5—sogomep AN XornogHOM BOAbl, 6 — perynsTop nogaym TENNoThl Ha OTONNeHue, ropsyee BogocHabxeHne
N OrpaHnyeHns MakcuManbHOro pacxofa ceTeBOW BOAbl Ha BBOA 7—OBpaTHLIN KnamnaH, 8 — KOPPEeKTUPYIOLLMIA NOAMELLNBAIOLLMIA

Hacoc, 9—rTennocyeTynk, 10—paaTtynk TemnepaTypbl, 771—paTtynk pacxoga BoAbl, 12—curHan orpaHW4YeHUn MakCMMarbHOro
pacxoga BoAbl U3 TEMMOBOW ceTu Ha BBoA, 13—paaTtymk AaBneHust Boabl B Tpybonposoae

8 cucmemy sopauezo
dodocuadwens

|LpRyAY R EOpTYERD

B euemumy BeAmusigu i bodocwadmenin

(dan uT7)

|
] i R @) L,
., " cqemary
P — _yl-l—ym)ﬁ?"—v <kt S R A
| 3 & NIEDYINOL MeNEE 15T
W wa “ by w0 B 1 } omenaswn)
| , 43 gumesn “g—D——f i
- ~ evunAL [
\:f\ [CZE U O
i } [
& il I
1 | I g 2
e I L P—
8 menncdywa cama = —z (u Benmuamiuis gna {77}
—— B ¥
#a Badonpedoda -7—1?—4[7»———& LA Sty
IV - 5 :
o, 7 AR AR, - . S g
PR | rUUEEsEEsssEEEsS v
1 o1 Lex -3 i P2
N | i

Hy mensudod cemu

~
Puc. 2. JJ,ByxcryneHHaTaa cxema npucoeauHeHus Bo.qono.qorpeBaTeneﬁ ropsiyero BOAOCHAGXeHUA ANsl XXUIbIX U O6LEeCTBEeHHbIX 34aHUN
n
XKUnbixX MMKpOpaP’IOHOB C 3aBUCUMbIM npucoegnHeHnem cuctemMm
otonneHus B UTMN n UTN
a — cxema C CaMOCTOATENbHbIM PerynsaTtopoM OrpaHUyYeHusi pacxoga ceTeBOW BoAbl Ha BBOA4, 6 — dparmMeHT cxembl C
coBMelleHneM YHKLUIA perynnupoBaHns pacxofa TennoTbl Ha OTOMMeHue, ropsyee BOAOCHAbOXeHVWe M orpaHMyeHus pacxoga
ceTeBOW BOAbl B O[IHOM perynsrope
1—13—cwm puc 1, 14 — perynaTop orpaHMyYeHnn MakcMmMarnbHOro pacxofa BoAbl Ha BBOA (NpsiMoro AencTeus), 14a — patyvk
pacxofa BoAbl B BMAE CyxaloLWero ycTponcrea (kamepHas Avadparma), 15—perynarop nogayu TennoTel Ha oTonnenve, 16—
3aBWKKa, HOPManbHO 3akpbiTas, 17—perynaTtop nogayv TeNNoThbl Ha ropayee BogocHabxeHue (MPAMOoro 4encTBuns)
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Puc. 3. IByxcTyneH4yaTas cxema npucoeanHeHusi BogonogorpeBaTtenen ropsiyero BOAOCHa6XeHUA Ansi NPOMbILWNEHHbIX 34aHUN



npomMmnnowanok ¢ 3aBUCUMbIM NpucoegnHeHMEeM cCUCTEM
otonnenus B TN
1-17—cMm. puc. 1, 2, 18— curHan BKIHOYEHNS Hacoca Npu 3akpbITUK KnanaHa
(3NeKTPOHHbIN)

K-2; 18—perynsartop nepenaga gasneHun
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Puc. 4. }J,ByxcryneHHaTaa cxema npucoeauHeHus Bo.qono.qorpeBaTeneﬁ ropsiyero BOAOCHaG)KeHMH Ana Xunbix u OGLLIeCTBeHHbIX 3.anm7|
U XUnbiX MUKPOpPaMoOHOB C He3aBUCUMbIM nNpucoeanHeHMeM CUCTEM OToNnNeHus B
UTn v UTN
1— 19—cMm. puc. 1—3; 20 — BogonogorpeBaTenb oTonneHns, 271 — BOAOMEP ropsAYEBOAHbIN, 22— NOANUTOYHbLIN HacocC
oTonneHus, 23— perynatop NoAnuTKKN, 24—npefoxpaHuTenbHbIi knanaH, 25—UnpKynsaunoHHbIR HAacoC OTOMMEHUs
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Puc. 5. [IByxcTyneH4yaTas cxema npucoeauHeHUs Bogonogorpesartenen ropsivero BogocHa6xeHus B UTIN ¢ BogocTpyiHbIM 351eBaToOpoM
M aBTOMaTU4YeCKUM pPerynmpoBaHUeM pacxoaa TensnoThl Ha OToNMeHne (NpMmep y4eTa TennoThl No BoaoMepam)
1—25— cm. puc. 1— 4; 26— BOAOCTPYMNHBIN 3nesaTop
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npucoeguHeHneM cuctem oTonsieHuUa n notbaca.qulM aBTOMaTU4eCKUM perynupoBaHuem pacxoga tensioTbl Ha oTonneHue
1—25—cm. puc. 1 — 4
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Puc. 9. CxeMbl npucoeaAnHeHUs1 CUCTEM ropsiuero BogocHabxeHus u otonneHus B UTM npu 3aBucumom (a) npucoegMHeHUN CUCTEMbI
oTonsneHusa 4yepes aneBaTop (nyHKTVIpOM — C UUMPKYNALNOHHbIM
HacocoM) C y4eTOM TennoThl No TennomMepy U HezaBucumom (6) — c
y4yeToM TensnoTbl N0 BoAoMepy

1— 26 —cMm. puc. 1—5; 27 — perynsitop CMeLLeHnsi ropsyen Boabl, 28 — TensioMep ABYXMOTOYHbIA TPEXTOYEYHbIN, 29 —
ApoccensbHasa gnadparma
6GakoB-aKkKyMynsaTOPOB Ha ropsiiee BoAoCHabXeHue unu cpefHero TEnnoBOro noToka Ha ropsiyee BofocHabxeHve, Qpn, — npu
HanMuun GaKoB-akKyMynaATopoB. B 3TOM crnyyaB orpaHuyeHwe nopadv TEnSOHOCUTENS Ha BBOA CrnedyeT BbINOMHATH NyTem
NPUKPLITUS KNanaHa, perynvpyoLwero nogayvy TENOHOCUTENS Ha BOAONOAOrpeBaTesb ropayero Bo4oCHabXeHus.

3.17 Cxembl, ykasaHHble Ha puc. 1,2,4, MOryT npumeHaTbes Takke u B UTM, npu atom nogawowmii Tpy6onpoBos CUCTEMBbI
BEHTUNALMM NOAKMOYAETCS 4O KnanaHa, perynupyoLLero nogady Tensotbl Ha OTOMNMEHME.

3.18 Ha puc. 5 n 6 npuBegeHbl ABYXCTyneHYaTble CXeMbl MPUCOEOUHEHNS BOOOMOAOrpeBaTenen ropsyero BogocHabxeHns B
WTTI ¢ ueHTpanbHbIM aBTOMaTUYECKUM perynmpoBaHMeM noaayn TennoTbl HA OTOMMEHne ¢ NOMOLLbIO BOAOCTPYMHOrO anesaTtopa ¢
perynupyoLLien nrrnon n ¢ nogacagHslM aBTOMaTUYECKUM perynmpoBaHMem nogayn TennoTbl Ha oTonneHue (cm. puc. 6).

ABTOMaTMYECKOE perynmpoBaHue nogadv TennoTtsl Ha otonneHve a NTI MoxeT GbiTb NPMMEHEHO Takke ANnst OAHOCTYNEeHYaTown
CXeMbl NpUCOoeaNHEHMS BoAOMNOAOrpeBaTenen ropayero BogocHabxeHusi no puc. 1

3.19 Mpn npMMeHeHn oaHOCTYNEeHYaToON CXeMbI MO PUC. 7 Nepembldka C 3afBWXKOM A OTKpbITa B OTONUTENbHLIN Nepuoa npu

cootHowernn Quua < 0.2 (soponogorpeBaTenls paboTaeT Mo NPEABKIOYEHHOW CXeMme), a nepemMbldka C 3agBukKKon 5
Qomax

npegycMaTtpvBaeTcs Ans paboTbl B NETHUIA

nepuoa; npn COOTHOLWIEHUN thax> 1 nepemblyka C 3aaBMXKKON A He Tpe6yeTcs|, n Bogonoaorpesartesb pa60TaeT B Te4YyeHne

Qomax
BCEro roga no napannernbHon cxeme.

Mpu NpMMeHeHWW ABYXCTYNEH4YaToM CXembl MO puUc. 8 Ansl XUNbIX U OOLLECTBEHHBLIX 3[aHUA C MaKCMMalbHbIM TEMNMOBbLIM
MOTOKOM Ha BeHTuUnauuio meHee 15 % MakcvmanbHOro TEMrOBOrO NMOTOKa Ha OTOMMeHWe BogonogorpeBaTenb 2-M CTyMeHu B
oTOMUTENbHLIA Nepuoa paboTaeT No nepemblyke C 3aABWKKOW A (MO MPeaBKMIOYEHHON CXeme), a nepembldka C 3aaBubkkon b
npegycmartpuBaeTcsa Ans paboTbl B NeTHUA nepuog. MNpu NpuMeHeHNM 3TON CXEMbl B MPOU3BOACTBEHHbBIX 34aHUSIX UMK Ha rpynny
0O6LLECTBEHHbLIX 30aHWI C TEMNOBbLIM MOTOKOM Ha BeHTUNsuuio Gonee 15 % TennoBoro NoTtoka Ha OTOMMEHME Nepemblyka C
3a4BWKKON A 8 cxeme Ha puc. 8 He npedycmaTpuBaeTcs, BogonoforpesaTens pabotaeT B HanuMuuMm BCero roga no nepembiyke ¢
3aaBWKKon b no cmellaHHOM cxeme.

3.20 lMpuBeneHHbIE CxeMbl MpUCOeaUHEeHWs NoTpebutenen TennoTbl K TENOBbLIM CETAM HE OXBaTbIBAOT BCEX BO3MOXHbIX
BapuaHToB. MoryT npumeHATbCA Takke [Apyrne CXeMbl MpucoeavHeHus notpebutenen TennoTbl K TEMMOBbIM  CETAM.
obecneymBaloLLMe MUHMMANbBHBIM Pacxofd BOAbl B TEMSOBbIX CETHAX, 9KOHOMMUIO TENfoTbl 3a CYET MPUMEHEHWS PerynaTtopos
pacxoga TennoTbl U OrpaHUYUTENEn MakCUManbHOrO pacxoda CETEBOW BOAbl, KOPPEKTMPYIOLLUX HACOCOB UMW 3reBaTOpPOB C aB-
TOMaTUYECKMM PEryNMPOBaHUEM, CHWXAOWMX TemnepaTypy BOAbl, MOCTynawLlleli B CUCTEMbl OTOMMEHWUS, BEHTUNSALUMM W
KOHOMLIMOHMPOBaHMA BO3AyXa.

3.21 Tlpn TennocHabxeHWn OT KOTemnbHOM MolwHocTblo 35 MBT M MeHee npu TEXHWKO-3KOHOMWYECKOM OBOCHOBaHUM
JonyckaeTcsl NpUcoeguHeHne K TEMMOBbIM CETSIM BOAOMNOAOrpeBaTeNel CUCTEM FropsiHero BOOOCHaGXeHUs MO OOHOCTYMNeHYaTon
cxeme (CM. puc. 1 1 7) HE3aBMCUMMO OT COOTHOLLIEHWS TEMNSOBbLIX HArpy30K CUCTEM ropsyero BoAoCHabXeHNs 1 OTonmneHns.

3.22 B 3akpbITbiXx cUCTEMax TennocHabXeHWs Mpu NpUCOeaMHEHUN K TEeMNnoBbIM CETAM CUCTEM ropsyero BogocHabXeHus C
UMPKYNSLMOHHBIM TpyBonpoBogom (cMm. puc. 1 — 8) [OMKHbI NpedycMaTpuBaTbhCs LUPKYNSLMOHHBIE WM MOBLICUTENBHO-
LMPKYNSLMOHHbBIE HAcoChl B COOTBETCTBUM € TpebosaHmamu CHulM 2.04.01-85.

3.23 Tlpu pByxcTyneHYaTbiX CXeMax MpUCOEAMHEHUS BOAOMNOAOrpeBaTenen CUCTEM TOpsiYero BOAOCHabXeHus C
NPUHYOMTENBHON LMPKYNsSUMENn BOAbl UMPKYNSLMOHHBIA - TpybonpoBoa peKkoMeHAayeTcs npucoeauHsaTb K - Tpybonposoay

8



HarpeBaeMon BoOAbl Mexay Bogonoporpesatensmu | u Il cTyneHen, a npu napannenbHon cxeme NPUCOeAMHEHUs — K
TpybonpoBoay X0nogHoM BOAONPOBOAHON BOAbI MNN K TPyOONpOBOAY HarpeBaemon BoAbl Mexay CeKLMsaMU BOOONOAOrpeBaTens.

3.24 Topsiyee BogocHabXeHVe B OTKPbITbIX CUCTEMaxX TennocHabXeHWs JOMMKHO NPUCOeANHATLCA K nodatowemMy n obpaTHoOMy
TpybonpoBogam ABYXTPYOHbIX BOASHLIX TEMMOBbLIX CETEN Yepe3 perynsatop cMmelweHus Boabl (puc. 9) Ana nogaym B cucTemy
ropsiyero BOAOCHabXeHWs BOAbl 3a4aHHON TemnepaTypbl.

OT160p BOABI ANS ropsiyero BoAOCHabXeHns 13 TpybonpoBoAoB 1 NpubopoB CUCTEM OTOMIMEHWS He AOMyCKaeTCs.

3.25 B OTKpbITBIX CUCTEMax TennocHabXeHWs UMPKYNSAUMOHHBIA TpybonpoBOo4 CUCTEMbI ropsiHero BoAocHabxeHusi
pekomeHAyeTcs npucoeaunHsATb K obpaTHomy Tpybonposogy TennoBon cetu nocne oTbopa BOAbl B CUCTEMY [OpSYeEro
BOAOCHabxeHus (puc. 9, a), Npy 3TOoM Ha TpybonpoBoae mMexay MecToMm oTbopa BoAbl U MECTOM NOAKMIOYEHUS LIMPKYNSLMOHHOIO
TpybonpoBoaa AoMmkHa npegycMaTpuBaTbCcs Anadparma, paccumtaHHas Ha ralleHve Hanopa, paBHOro COMPOTUBIIEHWNIO CUCTEMbI
ropsiyero BO4OCHabXeHns B LIMPKYNALMOHHOM pexumve.

3.26 B OTKpbITLIX CUCTEMAx TennocHabXxeHns npu gasneHnn B obpatHoMm TpybonpoBoae TennoBow ceTn, HeJOCTaTOYHOM AN
nogayv BoAbl B CUCTEMY ropsidero BopocHabxeHusi, Ha TpybonpoBoge ropsiyelrt BoAbl Nocre perynstopa CMelleHus crnegyeT
npegycmatpusaTb MOBbLICUTENBHO-LMPKYNAUMOHHBIN Hacoc (puc. 9, 6). MNpu aTom ycTtaHoBKa Anadparmbl, NPeayCMOTPEHHON n.
3.25, He TpebyeTcs.

3.27 Tlopsyee BoOJOCHADXeHMe [N TEXHOMOTMYECKUX HyXA [donyckaeTcsa npedycMaTpvBaTb W3 CUCTEMbI  FOpsYero
BOAOCHabXeHUsA ANA XO3NCTBEHHO-ObITOBLIX HYX, €CNu napameTpbl BOAbl B CUCTEME XO3AWCTBEHHO-MUTLEBOrO BOAONPOBOAA
YA0BNEeTBOPAOT TpeboBaHUAM TEXHONOrMYeckoro notTpebuTens, npu ycrnosuu:

Hanuunsa ropsivert BoAbl MMTLEBOro KayecTBa Ans TEXHONOMMYECKMX NMPOLECCOB;

OTCYTCTBWS MPOM3BOACTBEHHOIO BOAONPOBOAA C KAYeCTBOM BOAbI, MPUrOAHbLIM A1 4aHHOIO TEXHONOrMYeCcKoro npovecca.

3.28 lpu TennocHabxeHUM OT OAHOro TEMNMOBOrO MyHKTa MPOM3BOLACTBEHHOINO MMM OOLLECTBEHHOrO 30aHWS, UMEOLLEro
pasnuyHble cUcTeMbl MOTPebNeHns TENNOThIl, KaXayl U3 HUX criegyeT NMpUcoeduHSATb Mo camocToATeNbHbIM TpybonpoBoaam OT
pacnpegenutensHoro (nogatowero) u cbopHoro (obpaTHOro) konnekTopoB. [onyckaeTcs NpUCOeAVHATb K OZHOMY oOLiemy
TpybonpoBsoay cuctembl TennonotTpebnenus, paboTatowme Npyn pasnuyHbIX pexmnmMax, yaaneHHble OT TENOBOro nyHkra 6onee yem
Ha 200 m, ¢ npoBepkon paboTbl 3TUX CUCTEM MPU MAKCUMarbHbIX 1 MUHUMarbHbBIX pacxoAax U napameTpax TennoHocuTens.

3.29 Ob6paTHbI TPYOONPOBOA OT CUCTEM BEHTUNALMM NPUCOEaVHSAETCA Nepes BOAONOAOrpeBaTenem ropsyero BogocHabxeHuns
| ctynenu.

Mpn aToM, ecnn noTepu AasneHns no cetesBow Bode B BogonogorpesaTene | ctyneHu npesbicaT 50 kla, obopyayetcs
nepemblvKa BOKPYr BOogoMnogorpeBaTens, Ha KOTOPOW yCTaHaBnMBAKTCS ApoccenbHas Auadparma unv perynupylowmi knanas,
paccyuTaHHble Ha To, YTOObI NOTepy AaBneHNs B BogonogorpesaTene He nNpeBbillany pacHeTHON BENNYMHBI.

3.30 K napoBbiM TennosbiM ceTaM noTpebutenu TennoTbl MOryT MPUCOEAUHATBCA: MO 3aBUCMMOW Cxeme — C
HernocpeACTBEHHOW Mogdadvert napa B cCUCTEMbl TennonoTpebneHus ¢ u3MeHeHvem wunm 6e3 u3MeHeHus napaMmeTpoB napa; Mo
He3aBMCUMOW Cxeme — Yepes NapoBoAsHble NOAorpeBaTeni.

VMcnonb3oBaHne ons uenewn ropsyero BogocHabXeHns napoBbIx BogoHarpeBartenen 6apboTaxHoro tuna He gonyckaeTcs.

3.31 lpn HeobxoAMMOCTM W3MEHEHWs napamMeTpoB napa [AOMKHbI NpedycMaTpuBaTthCs PedyKLMOHHO-OXNaguTenbHble,
penyKUMOHHbIE NN OXNaguTenbHble YCTaHOBKM.

Pa3melleHne aTux yCTpONCTB, a Takke YCTaHOBOK cOopa, oxnaxaeHus 1 Bo3BpaTta koHgeHcata B LTI nnn B UTMN cneayet
npegycmaTpyBaTb Ha OCHOBaHWUM TEXHUKO-9KOHOMMYECKOrO pacyeTa B 3aBMCMMOCTM OT yncna notpebutenen n pacxoga napa co
CHWKEHHbIMW napaMeTpaMu, KOMMYecTBa BO3BPaLLAeMOro KOHAeHcaTa, a Takke pacrnonoxeHuss noTpebutenen napa Ha
TEeppUTOPUM NPEANPUATHUS.

3.32 lNpw npoekTnpoBaHun cuctem cbopa 1 Bo3BpaTa KOHAEeHcaTa cnegyeT pyKoBOACTBOBaTbCA TpeboBaHuamn pasg. 3 CHull
2.04.07-86".

3.33 B TennoBbIXx NyHKTax C YyCTaHOBKamu cbopa, OxnaxaeHus W Bo3BpaTa KoHAeHcaTa AOSKHbl MpegycmaTpyBaTbCs
MEepONPUATUSA NO UCNOMb30BaHMIO TENMOThLI KOHAEHCaTa NyTeMm:

OXNaxAeHns KoHAeHcaTa B BOAONOAOrpeBaTensx C WUCMOMb30BaHMEM HarpeTon BOAbl ANS XO3ANCTBEHHO-ObITOBbLIX WU
TEXHOMOrM4yeckux noTpebutenen ropsyen Bogel,

nonyyeHnss napa BTOPUYHOIO BCKMMAHWSA B pacluMpuTenbHbIX 0akax C WUCMofb3oBaHMEM ero Ansi TEeXHONOrMYecKMX
notpebutenei napa HU3KOro AaBMEHUS.

3.34 B TennoBbIX MyHKTax, B KOTOpble BO3MOXHO MOCTYMfEHME 3arps3HEeHHOro KOHAeHcaTa, AOMKHa npegycmaTtpyBaTbCcs
npoBepka kayecTBa KOHAeHcaTa B kKaxaom cbopHom Gake 1 Ha ApeHaxHbIx Tpybonposogax. Cnocobbl KOHTPONSA yCTaHaBNMBaKOTCA
B 3aBMCUMOCTM OT XapakTepa 3arpa3HeHus 1 cxembl BOGOMOATOTOBKM HA UCTOYHMKE TEMMOCHatXEeHNS napom.

3.35 Ha tpybonpoBoaax TennoBsbiX ceTei M KOHAeHCaTonpoBoAax Mpu HeobXOAMMOCTW MOrMOLEeHNs M3BbITOYHOro Hanopa
OOIMKHbI NpeaycMaTpuBaTbCs pPerynsatopbl 4aBreHnUs Unmn gpoccernbHble gnadparmel.

4 OBOPYOOBAHUE, TPYBOMPOBO/bI, APMATYPA U TENNOBAA N3011ALUA
BOOONMOOOIrPEBATENU

4.1 B TennoBbIX NyHKTax crnegyeT NPUMEHsITb BOASIHbIE FOPU3OHTAmNbHbIE CEKLMOHHBbIE KOXYXOTPYOHblE UMM nnacTuHYyaTble
BOJoMnoAorpesaTenu nmbo napoBble ropu3oHTanbHble MHOrOXOA0BblE BOAOMNOAOrpeBaTeni.

B kavecTBe KOXYXOTPYOHbIX CEKLMOHHbIX BogonodorpeBaTenen pekoMeHayeTcs NpyMeHaTb BOAO-BOASHbIE NogorpesaTeny no
FOCT 27590, cocTosLme M3 CeKUMI KOXYXOTPYOHOro Tuna ¢ 6/10KkOM OMOPHbLIX NEPEropoaoK Ars TENMOHOCUTENs OABMEHMEM A0
1,6 MINa n Temnepatypori go 150 °C. B kayecTBe nnacTMHYaTbIX NpuMeHsanunck Bogonogorpesateny no FOCT 15518. OgHako oHu
He npegHasHayanucb cneuuanbHO Ans paboTbl B cucTemMax TennocHabxeHus. OHM rpomosgkn u MeHee 3ddEKTBHBI MO
CPaBHEHUIO C KOHCTPYKLUUSIMM Takmx cupM, kak Anbda-JlaBanb, CBEIM, APY, Lletetepm n gp. Ho 3apyGexHble upmbl He
packpblBalOT MeToAMKM noabopa BogonogorpesBaTteneit, NoaTomy B Npus. 8 AaHbl TONMbKO 06LMe XapakTEPUCTUKN PEKOMEHAYEMbIX
K MPUMEHEHWIO B TEMMOBbIX MYHKTax NNacTMHYaThiX BOAOMNOAOrpesaTenel nepevmncrieHHbix pupm.

4.2 [1Ins cuctem ropsiyero BogocHabxeHns gonyckaeTcsl MPUMEHSATb eMKOCTHbIE BOAOMNOAOrpeBaTeny ¢ UCNonb30BaHNEM UX B
kayecTBe HaKoB-akKyMynsiTOPOB ropsiiyei BoAbl B CUCTEMaxX ropsiiero BOAOCHaOXEHUSI MpY YCNOBUM COOTBETCTBUSI X BMECTUMOCTHU
Tpebyemoii No pacyeTy BMECTUMOCTU BaKoB-aKKyMynATOPOB.

4.3 [Ins BOJ0-BOASAHbIX NOAOrpeBaTenew criegyet NPMHUMaTh MPOTUBOTOYHYIO CXeMY NOTOKOB TEMMOHOCUTENEN.

[na ropu3oHTanbHbIX CEKLUMOHHBIX KOXYXOTPYOHbIX BOAOMOAOrpeBaTenen rpekowas Boga W3 TEMnoBOW CeTU [OMxHa
nocTynatb, Ans BOAONOAOrpeBaTene cuctem oTonneHus — B Tpyoku, Ans Bogonogorpesatenen CMCcTeM ropsyero BoAoCHabxe-
HWSA — B MEXTPYBHOEe NpOCTPaHCTBO.

[na nnactuH4aTbIX TENNOOOMEHHUKOB HarpeBaemas Boga A0ShKHa NPOXOAMTb BAOMb NEPBOM U NOCneaHeln nnacTuH.



[na napoBOAsHbIX NogorpesaTtenen nap OMKEH NOCTynaTb B MEXTPYOHOE NpOCTPaHCTBO.

4.4 [Ina cuctem ropsvyero BOOOCHAOXEHWS TOPU3OHTAlNbHbIE CEKLMOHHbLIE KOXYXOTPYOHble BOOOMOAOrpeBaTENN AOSKHbI
NPUMEHATLCS C NaTyHHbIMKU TPyOkamu, a EMKOCTHblE — C NMaTyHHbIMW UINN CO CTanbHbIMU 3MeeBMKaMu. [1ns nnactuHYaTbix Ten-
NOOBMEHHNKOB OMKHbI NPUMEHSTECA NacTUHbI U3 Hepxasetowwen ctanu no FOCT 15518.

4.5 PacuyeT NOBEpXHOCTM HarpeBa BOAO-BOASIHbIX MogorpeBaTenen Ans CUCTEM OTOMSEHWUsI MPOBOAMTCA Mpu Temnepartype
BOAbl B TEMMOBOW CETU COOTBETCTBYIOLLEN pacYeTHOM TeMrnepaType HapyXHOro Bo3ayxa ANsl NPOEKTUPOBAHMS OTOMNEHUS, a Ans
CUCTEM ropsaYero BoAoCHabxeHus — npu TemnepaType BoAbl B Mogarllem TpybonpoBoae TENMOBOM CETU, COOTBETCTBYHOLLEN
TOJYke wu3noma rpacduka TemnepaTypbl BOAbl WM MUHMManbHOW TemnepaType BOAbl, €Cnu OTCYTCTBYeT M3roM rpaduka
Temneparyp.

MeToauka onpegeneHusi pacyeTHOM TEMMOBOW MNPOU3BOAMTENLHOCTM BOJOMOAOrpeEBATENel OTOMMEHUS U ropsiyero
BOAOCHaOXeHWsl, MeToauKa onpeaeneHuss napameTpoB ANs pacyeTa BOOOMNOAOrpeBaTenelt CUCTEM OTOMMEHUS U ropsidero
BOAOCHaOXEHNs1 MpU Pas3nUYHbIX CXeMax MNpPUCOeQUHEHUS BOAOMOLOrpeBaTenert NpuBedeHbl B npun. 2—6, a B npun. 7, 8
npuBeaeHbl TENMOBON Y rMAPaBNMYECKUA pacyeTbl BOAO-BOASHbIX NOAOrpeBaTenemn pasnmnyHbiX KOHCTPYKLMA.

4.6 Kaxgbli NapoBOASHON noforpeBaTtenib JOMKeH ObiTb 060pyAoBaH KOHAEHCATOOTBOAYMKOM UMK PErynsiTopoM nepenvea
ONs OTBOAA KOHAEeHcaTa, LTyuepamMy C 3arnopHOM apMaTtypoil Ansi BbiMycka BO34yxa WM Crycka BoAbl U NPeaoXpaHUTESNbHbIM
KnanaHoMm, npegycMaTpvBaeMbiM B COOTBETCTBUM ¢ TpeboBaHusimu «[MpaBun yctpoiicTtBa U 6e3onacHo aKcnnyartauum cocyaos,
paboTatowmx nop gasneHuem» [ocropTexHaasopa. TennoeBo M rMApaBfMYECKMA pacyeT MNapoBOAsHbIX MNogorpeBaTenein
npueegeH B npwn. 9.

4.7 EMKOCTHblE BOgONOAOrpeBaTeNnn A0MKHbI OblTb 060pyAOBaHblI NPeLOXPAHUTENbHBIMU KanaHaMy. yCTaHaBMBaeMbiMU CO
CTOPOHbI HarpeBaeMoii cpefbl, a Takke BO3AYLUHbIMU U CMYCKHbIMU YCTPONCTBaMMU.

4.8 Yucno Boao-BOAAHbBIX BOAOMNOAOrpeBaTenen cneayet npuHMMaTh:

ONs CUCTEM ropsiyero BogocHabxeHns — [Ba napannenbHO BKITHYEHHbIX BOAOMNOAOrPEBATENS B KaX4OW CTyNeHn Nogorpesa,
paccynTaHHbIX Ha 50 % NPon3BOANTENBLHOCTM KaXabil;

ONs1 CUCTEM OTONNEHUsT 30aHWA U COOPYXEHUIN, He AOnycKalwwux MepepbiBOB B nogadve TennoTbl, — [ABa napanmnernbHo
BKITHOYEHHbIX BOOOMNOAOrpeBaTeNS, Kaxabli 3 KOTOPbIX AOIMKeH paccumTbiBaTbes HAa 100 % npon3BoaMTENBHOCTH.

Mpn makcMmanbHOM TEMMOBOM MOTOKE Ha ropsidvee BogocHabxeHne go 2 MBT wnu npyv BO3MOXHOCTM MOOKIOYEHUSI
nepeaBuXHbIX BOAOMOAOrpe-BaTeNlbHbIX YCTAHOBOK [JOMyckaeTcs npegycMaTpuBaTb B KaOoW CTyneHW noforpesa OAuH
BOAOMNodorpeBartenb ropsiiero BogocHabXeHus, Kpome 34aHui, He OOoMyCKalolWMX NepepbiBOB B Nofade TenmnoThbl Ha ropsuee
BOJOCHabXeHue.

Ons  NpOMBIWNEHHBIX W CENbCKOXO3AWCTBEHHBLIX  MNPEeanpuUSTUA  yCTaHOBKA  OBYX  NapannenbHO  BKIMHOYEHHbIX
BOOOMOJOrpeEBATENE B KaX40W CTYNEHU ropsiyero BoAoCHabXeHUst AN X038CTBEHHO-ObITOBBIX HYX MOXET NpefycMaTpmBaThCs
TOMNbKO A5 NPOM3BOACTB, HE A0NyCKaloLWMX NepepbIBOB B NoAade ropsayen Boapl.

Mpu ycTaHOBKE ANSA CUCTEM OTOMSIEHUS!, BEHTUMSLMU U ropsivYero BoAoCHabXeHUs NapoBoAsiHbIX BOAONOAOrpeBaTenen Ymcno
UX JOIMKHO NPUHUMATBLCA HE MEHEE [IBYX BKIOYAEMbIX NapannenbHo, pe3epBHble BOLOMNOAOIPEBATENM HE NpesyCcMaTpUBalTCS.

[Ins TeXHONOrMYeckMx yCTaHOBOK, HE JOMNyCKalLMX NepepbLIBOB B Nogade TENMOThI, JOMMKHbI NpeaycMaTpuBaThCsl pe3epBHble
Bogonogorpesartenu PacueTHas npon3BoauTenbHOCTE pe3epBHbIX BoAoMo4OrpeBaTener JOMKHA NPUMHUMATBCS B COOTBETCTBUMN C
pPeXnMOM paboTbl TEXHOMNOIMYECKMUX YCTAHOBOK MpeanpusaTus.

HACOCHBI

4.9 lMpwu BbIGOPE NOAKAUMBAIOLLMX HACOCOB yCTaHaBNMBaeMbIX B COOTBETCTBUM C TpeboBaHusimu n 3 5, cneagyeTt NpuHUMaTh:

nogady Hacoca — Mo pacyeTHOMY pacxoAy BoAbl HA BBOAE B TennoBouw NyHKT (npun 10);

Harnop — B 3aBMCMMOCTM OT pac4eTHOro AaBfeHns B TEMNOBOW CeTH 1 TpebyioLlerocs AaBneHusl B NPUCOeANHAEMbIX cUCTeMax
noTpebneHns TennoThbl.

4.10 MNpwn BbIGOPE CMECUTENBHBLIX HACOCOB ANS CUCTEM OTOMNMEHUN, YCTaHaBNMBaeMbIX B COOTBETCTBMM C TpeboBaHuAMN M.
3.4 n3.7 B UTI cnegyeT npyHuMaTh:

a) Npu yCTaHOBKe Hacoca Ha nepeMblyke Mexay nogarowmym u obpatHeiM TpybonpoBogamy CUCTEMbI OTOMNIEHUS:

Hanop — Ha 2—3 M GonblUe NoTepb AaBneHnst B CUCTEME OToNMeHMs nogadvy Hacoca G, kr/y — no cdopmyrne

G=11G_u )
roe Gyo— pacyeTHbI MakCUManbHbI Pacxof BoAdbl HA OTOMNSEHNE U3 TENITOBOM CETU Kr/4, onpeaensieTcs no popmyne

Gdo _ 3.6M (2)

(T1 - Tz)C
roe Qomax — MakcMMarnbHbIN TENNOBOW NOTOK Ha oTonneHue, BT;
c—yaernbHas TennoemMkocTb Boabl, kx/(kr °C);
U — KO3(h(pMLUMEHT CMeLLeHus, onpegensemMbiin no popmyrne
u= -t To @)
LY

roe ty — TemnepaTtypa BoAbl B nofatollemM TpybonpoBoae TEMNOBOW CETU MPWU pacyeTHON TeMnepaType HapyXHOro Bo3ayxa
4N NPOEKTMPOBaHNs oTonneHus ty, °C;

To1 —TOXe, B nogarowem Tpybonposoge cuctemsl otonsneHus, °C;

To — TO Xe, 8 obpaTHOM TpybonpoBoAe OT cucTeMbl oTonneHus, °C;

©0) Npu ycTaHOBKe Hacoca Ha nogaroLLeM mnm obpaTtHom TpybonpoBoae CUCTEMbI OTOMNSEHMS:

Hanop — B 3aBMCUMOCTU OT AaBMNEHNs B TEMMOBOW CETUN N TpebytoLeroca AaBneHNs B CUCTEME OTOMMEHNs ¢ 3anacom B 2—3

nogavy Hacoca G, kr/4, — no cpopmyne

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

4.11 CmecuTenbHble HAcCOChl ANs CUCTEM BEHTUNAUUK, YCTaHaBnMBaeMble B COOTBETCTBUM € N 3 8, cnegyeT NpuHMMaTh no n.
4.10, nogctaBnasa B ¢op-mynax ( 1 ) u (4) Bmecto Gy, pacyeTHbI pacxon BoAbl Ha BEHTUNAUMIO G, nax ONpeaensiemMbii no
dopmyne
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Qe

G, .. =36—35", (5)
C(T1 - Tz)
roe Qymax — MaKkcUMarnbHbI TENMOBOM NOTOK Ha BEHTUnNsALUMIO BT;

rB1 — TeMmnepaTypa BoAbl B nofawllem TpybonpoBofe, NocTynawllen B kanopudepbl, Mpy pacyeTHOW Temnepartype
HapyxHoro Bosayxa to, °C;

T, — TO Xe, B obpaTHOM TpybGonpoBoae nocne kanopudepos, °C.

KoadhduumeHT cmelleHns cnegyeT onpenensatb no dopmyne (3), NpUHUMasi BMECTO Tp1 U T, TpebyeMble TeMnepaTypbl BOAbl B
TpybonpoBoaax Ao v nocrie kanopugepos CUCTEMbI BEHTUNALMM NPY pacyHeTHOW TeMnepaType Hapy>XHOro Bosayxa.

4.12 TMpun BbIGOPE LMPKYNSALUMOHHBIX HAaCOCOB SIS CUCTEM OTOMSIEHMS U BEHTUNSAUMM YCTaHaBMNMBAEMbIX B COOTBETCTBUM C
TpebosaHuamu n. 3.10, cnegyeT NpuHUMaTh:

nogavy Hacoca — no pacyeTHbIM pacxodam BOAbl B CUCTEME OTOMMEHUS U BEHTUNSALMMW, OnpeaeneHHbIM no hopMynam npur.
K

Hanop — npu ycTaHoBke HacocoB B UTIT — no cymme notepb AaBneHus B BOAOMNOAOrpeBaTeNsiX U B CUCTEMAX OTOMMNEHUS U
BEHTUMAUMM, a Npy ycTaHoBke HacocoB B LITI gononHuTenbHO cnepyeTt yuuThiBaTh NOTEPU AaBNEHUS B TENNOBbLIX ceTsx oT LTI
0o Haubonee yaaneHHbix ATTI.

4.13 Mpu BIGOPE KOPPEKTUPYHOLLMX HACOCOB, YCTaHaBNMBaEMbIX B COOTBETCTBUM C TpeboBaHusaMuM Nn. 3.9 cnegyeT NpuHMMaTh:

nogavy Hacoca — Mo pacyeTHOMY pacxody BoAbl B cUCTEME, Ha TpybonpoBoAax KOTOPOW OH yCTaHaBMUBAETCS;

HaMnop — Mo MWHMMarnbHO HeOOXOAMMOMY pacrnonaraemMomy Hamopy B MeCTe NPUCOeAMHEHWs OaHHbIX HAcoCOoB, BKMYasi
CconpoTuBREeHNe TpybonpoBoaa U perynmpyroLmnx YCTPONCTB NEPEMbIYKM.

4.14 Tpu BbIGOPE NOAMUTOYHBLIX HACOCOB, YCTaHABNMBAEMbIX B COOTBETCTBUM C TpeboBaHuamu n 3.13 cnegyeT npyuHMMaTh:

nogady Hacoca — B pa3mepe 20 % obbema BOAbl, HaxodsLlencss B TpybonpoBogax TEMnoBOW CETUM U CUCTEM OTOMMEHUsI
NOAKITYEHHbIX K BOAO-NOAOrpeBaTenio;

Hanop — M3 YCroBuSA noadepXXaHus CTaTUYECKOro OaBreHWs1 B CUCTEMax OTOMMEHMS M BEHTUMSUUM C NPOBEPKON paboThl
CUCTEM B OTOMUTENbHbIA NEPUOA UCXOAS U3 MbE3OMETPUYECKNX rPaddUNKOB.

415 Yncno HacocoB, ykasaHHbix B nn. 4.9— 4.14, cnegyeT NpuMHUMaTb He MeHee [ABYX, OAMH W3 KOTOpbIX SABNAeTCH
pe3epBHbIM.

B WTM npu ucnonb3oBaHun GectyHOAMEHTHBLIX LMPKYNSILMOHHLIX HACOCOB MOCreAHve [ornyckaeTcs ycTaHaBnueatb 6e3
pes3epBa (BTOPOW HAaCOC XpaHUTCS Ha Cknage).

Mpy ycTaHOBKE KOPPEKTUPYIOLLMX CMECUTENbHbIX HACOCOB Ha MepeMblyke [OoMycKaeTcs NpuHMMaTh ABa Hacoca, no 50 %
Tpebyemow nogaun kaxabii, 6e3 pesepsa.

4.16 lpu nopbope noakayMBalLMX, CMECUTENbHBIX M LMPKYNSLMOHHBIX HAacOCOB pacyeTHas nofgada MX JofmkHa ObiTb B
npegenax 0,7—1,1 nogaun npu makcumansHoM KMO ons gaHHoro tuna HacocoB. [Mpu 6omblumx akTUYecknx pacxopax BOAbI
pekoMeHayeTCs yBenuuMBaTb MOPaBNMYEcKOe COMPOTMBIIEHUME CUCTEMBbI 3@ CYET YCTaHOBKM APOCCENbHbIX AunadparM unm
NPUMEHATbL HACOC C perynupyembiM 3reKTPONPUBOLAOM.

OUADPATMbl U JIEBATOPbI

4.17 lnameTp oTBEPCTUI ApoccenbHbIX Anadparm d, MM, yCTaHaBMMBaeMbIX B COOTBETCTBUM € TpeboBaHuamu nn. 3.26, 3.29 n
3.35, cnegyet onpeaensTb No opmyrne

d= (6)

raoe G—pacyeTHbIV pacxof BoAbl B Tpybonposoae, T/y;

AH—Hanop, racumbli gpoccenbHon guadparmon, M.

MuvHUManbHbIA AuameTp OTBEPCTUSA ApoccenbHon anadparmbl JOMKEH NPUHMMATLCS paBHbIM 3 MM/

Mpu HeoGxoouMocTu crnepyeT ycTaHaBnMBaThb NocnefoBaTenbHO ABe AvadparMbl COOTBETCTBEHHO C GOMbLWLIMMKU AuaMeTpamm
OTBEPCTMI, NPU 3TOM pPaCCTOsIHME Mexay AvadparMamMu OOIMDKHO NpuHMMaTtbes He meHee 10 Dy Tpy6onposoga ( Dy—yCnoBHbIf
OnameTp TpybonpoBoga, Mm).

4.18 [JuameTp ropnoBuHbl anesaTopa d; MM, criegyeT onpeaensaTb no opmyne

()

rae Ggo — pacyeTHbI pacxod BoAbl HA OTOMMEHNe U3 TENMOBOW CeTu, T/4, onpeaensemsii no gopmyne (2);

U — KO3 OULIMEHT CMeLLeHns, onpeaensemblin no dopmyne (3);

Ho — noTepwn Hanopa B cucteme OTONMEHNs Nocre anesaTopa Npy pac4eTHOM pacxoae BOAbI, M.

Mpwn BbIGOPE 3neBaTopa credyeT NPMHMMATL CTaHAapPTHbIN 3n1eBaTop ¢ 6AVKaNLLMM MEHbLUMM AMaMETPOM rOpPiOBUHBI.

4.19 MuHumanbHO Heobxoaumbl Hamop H, M, neped aneBaTopoM ANs MPeoAONeHUs MMAPaBIMYECKOro COMPOTUBIEHUS
anesatopa W MPUCOEAUHEHHON K HeMy cucTeMbl oTonneHus (6e3 yyeta rmapaBnvMyeckoro COMnpoTMBNEHUS TpPyGonpoBOAOB,
obopygosaHus, NpubopoB M apmaTtypbl 40 MecTa NPUCOeAMHEHUs anesaTopa) AoryckaeTcs onpefensdts No npubnumkeHHoW

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

4.20 ,D,Mame p conna anesatopa dc, MM, cnenyet onpenendatb no ¢)opmyne
G
'do

9)
H,
roe Hy — Hanop nepen aneBaTopoM, onpeaensiemMbli No Nbe30MeTpPUYecKoMy rpadmky, M.
IOnameTp conna cnegyeT onpedensaTb C TOYHOCTbIO A0 AECATbIX AONENW MUMIMMETPa C OKPYINIEHMEM B MEHbLUYIO CTOPOHY ©
npuHMMaTb He MeHee 3 MM. Ecnn Hanop Hy, npeBbiwaeT Hanop H, onpeaenexHbi no dopmyne (8), B ABa pasa v 6onee, a Takke B
cnyyae Korga guameTp comnna, onpegeneHHbii no dopmyne (9), nonyvaetcs meHee 3 MM, M3ObLITOK Hamopa crneayeT racutb

d. = 961
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perynupylowmMM KrnanaHoM Wnu [poccenbHOW Auadparmon, ycTaHaBnvBaeMbiMy nepeq anesaTtopoM. [duameTp oTBepcTus
aunacdbparmbl 4OMMKEH onpenensatbes no dopmyrne (6).

4.21 MNepep aneBaTtopoM Ha nogatoliem TpybonpoBoae pekoMmeHayeTcs npegycMaTpuBaTb NpsiMyto BCTaBky AnuHon 0,25 M Ha
dnaHuax.

[OnameTp BCTaBku cnegyeT NpYHUMaTh paBHbIM AuameTpy Tpybonposoaa.

BAKU U TPA3EBUKA

4.22 bakun-akkyMynsiTopbl AN CUCTEM ropsiyero BOAocHabxeHusi y noTpebutenen cnegyeT NpoekTMpoBaTb B COOTBETCTBUM CO
CHwl1 2.04.01-85.

Bakun-akkymynsaTtopsl, yctaHaBnusaemble B LITI »unbiX pavoHOB, AOMKHbI PaccyMTbiBaTbCA Ha BblpaBHWBaHWE CYTOYHOIO
rpacuka pacxofa Bogpl 3a CyTku Hambonbluero BogonoTpebnexmns. MNpy 3TOM BMECTUMOCTb HaKoB-akKyMynsiTOpOB pekoMeHayeTcs
NpUHMMaTb MCXOAS M3 YCMOBUIM pacyeTa Npou3BOAMTENBHOCTU BOAOMOLOrpeBaTenen no cpeaHemy noToKy TEMnoTbl Ha ropsyee
BOJOCHabXeHue.

BmecTMocTb 6akoB-akkyMynsaTOpOB, YCTaHaBMMBaeMbIX Ha MPOMbILIMAEHHBIX W CEeMbCKOXO3ANCTBEHHbIX NpPeanpusaTusx,
[JOMKHa NPUHUMATbLCSt B COOTBETCTBUM C TpeboaHusmm CHulM 2.04.01-85.

Baku-akkymynatopbl, pabotalowme nog AasneHuem Bbiwe 0,07 MMa, gormkHbl cooTBeTcTBOBaTh TpeboBaHuam «[Mpasun
ycTponcTea 1 6esonacHow aKkcnnyatauum cocyaos, paboTarowwmx nog aasneHnem» ocroptexHagsopa.

4.23 B 3akpbITbix cMcTeMax cbopa, OxnaxaeHus U Bo3BpaTta KoHAeHcaTa AOSHKHblI MPUHUMaTbC 6aku, KOHCTPYKLMS KOTOPbIX
paccuntaHa Ha paboyee pgaenenue ot 0,015 go 0,3 Mla, a B OTKpbITbIX CUCTEMAxX — Ha aTMocdepHoe AaBreHve (Noa Hanmse).

4.24 Pabouvyo BMECTUMOCTb M YMCno cOopHbIX 6akoB KoOHAeHcaTa crnedyeT NpMHMMaTh B COOTBETCTBUM C TpeboBaHWAMM pasf.
3 CHwuIM 2.04.07-86".

4.25 KoHaeHcaTHble 6aku AomkHbl ObITh UMnNMHapUYeckor hopMmsl.

MprmMeHeHne NpsMoyrosnbHbIX 6akoB AOMycKaeTCs TOMbKO ANs OTCTOA KOHAEHcaTa Npu YCroBUM HEBO3MOXHOCTY MOSIBMEHUS B
Hake M30bITOYHOTO AaBMNeHus.

4.26 [Huwa KoHOeHcaTHbIX GakoB, kak NpPaBWMo, OOJMKHbI NMpUHMMAaTbCS cdpepudeckor dopMbl. [lonyckaeTcsi NpUMeHeHue
OHULL, SNNUNTUYECKOW N KOHUYECKOW hopM, NpM 3TOM HEOTOOPTOBAHHbLIE KOHUYECKME AHULLA AOMKHBI UMETb OBLLUMI LIeHTPanbHbIN
yron He Gonee 45 °.

4.27 B koHOeHcaTHbIX 6akax [OMmKeH npegycMaTpuBaThbCs oK AMamMmeTpoM B CBeTY He MeHee 0,6 m.

4.28 KoHaeHcaTHble 6aku gomkHbl ObITb 060pyA0BaHbI MOCTOSIHHLIMU NTIECTHULLAMM CHapYXK, a Npu BbicoTe Oaka bonee 1,5 m—
Takke u BHyTpu baka.

4.29 KoHpeHcaTHble 6akv [OMKHbI ObiTb 06OpyAOBaHbI: yKasaTensaMu YPOBHS, NPefoXpaHUTernbHbIMUM YCTpOMCTBaMu OT
MOBbILUEHHOro AaBeHUs U, NPU HEOOXOAMMOCTH, LITYLepaMy C KpaHaMmn 1 XonoaunbH1kamm ans otéopa npob.

B kauvecTBe npegoxpaHWTEnNbHbIX YCTPOWUCTB B Gakax AOMKHbI, Kak NpaBuio, NMPUMEHSTbCS NpefoXpaHuTenbHble KnanaHbl;
rMapo3aTBOPbl PeKOMeHAyeTCa NPUMEHATL Npu pabovem aasneHun B 6ake He Bonee 15 kla.

[na 6akos, paboTalowmx noAd Hanue, NpedoXpaHWTernbHble YCTPOMCTBA He MpedycMaTpuBaloTcs; 3TW 6akum OOMmMKHbI ObiTb
obopydoBaHb! WTYyLepoM ANns cooblieHnst ¢ atmocdepon 6e3 yCTaHOBKM Ha HEM 3anopHOW apMaTypbl, YCMOBHbIE NPOXOAbI 3TUX
LWITyLepoB cneayeT NpuHUMaTh no Tabn. 1.

4.30 MNogBoa koHaeHcaTa B 6akvn JOmKeH npegycmMaTpuBaTbCa HUXKE HUXKHErO YPOBHS KOHAeHcaTa.

4.31 PasHOCTb OTMETOK MeXZy HWKHUM YpOBHEM KOHAeHcaTa B Gake M OCbl0 HAaCcOCOB Afs Nepekadku koHgeHcata u3 baka
JOIKHa ObITb OCTATOYHOM, YTOOBI 06ecneyvmBanock HEBCKMNaHME KOHAEHCAaTa BO BcacbhiBatoLeM naTpybke Hacoca, HO He MeHee
0,5 m.

4.32 HapyxHas n BHYTPEHHSIS NOBEPXHOCTN KOHAEHCATHbIX 6aKOB AOMKHbI MMETb aHTUKOPPO3MOHHOE NOKPbITUE

4.33 lNpun ycTaHoBKe pacumpuTenbHbIX 6akoB nx obbem Ve, M, cnepyet onpegensTb No dopmyne

V, = 0.5vxGk (10)

roe v — yaenbHbli o6bem napa B 3aBUCUMOCTU OT AaBneHus B Gake, M3/KT; X — MaccoBoe napocofepxaHue KoHZeHcaTa B
[onax eavHULbI, onpeaensiemoe no opmyrne

|1_|2.

X=—"—"; (11)
I,
BMeCTMMOCTb KOHAEHCaTHbIX 1123 5 10 | 15;20 | 25 | 40;50 | 60 | 75 | 100:125 150; 200
6akoB, M
YcnoBHbIn gnameTp wryuepa, mm| 50 | 70 80 |100f 125 |150| 200 |250]300 350 400

i1, i—yOenbHoe TennocofepxaHue KoHOeHcaTa COOTBETCTBEHHO MpW AaBfeHUW napa nepes KOHAEHCATOOTBOAYMKOM W B
pacwmputensHom 6ake (3HTanbnus Bogbl HA MIMHUW HACbILEHWs), KIDK/KT;

r, — yAenbHas cKkpbiTas Tennota napoobpa3oBaHus Npu AaBneHUN 8 paclumpuTensHoM 6ake, KIK/Kr;

G— pacueTHbI pacxog KoHAeHcaTa, T/,

k — KoadhpMUMEHT, yunTbIBaOLMI HanM4me NPONeTHOro napa, KOTopbIn AonyckaeTcs NnpuHuMaTh pasHbiv 1,02—1,05.

4.34 PacwuputeneHble 6akn OOMKHbI ObiTb LUMNMHAPUYECKON opMbl; Ans 6akoB C BHYTPEHHUM AMameTpom kopnyca Ao 500
MM JOSMKHBI MPUHUMATLCA NAOCKME NpUBapHbIe MW ANNUNTUYECKMe AHMLWA, a Npy AnameTtpe 6onee 500 MM — annunTUYeckue.

4.35 PacwuputenbHble 6akv JomkHbl ObiTb 060pyA0BaHbI NPeAoXPaHUTENbHBIMU KianaHamu.

4.36 psi3eBMKM B TENIOBLIX NyHKTaX criedyeT npegycMmaTpusarh;

Ha nogatowem TpybonpoBoae Npu BBOAE B TEMMOBOW NMYHKT HEMOCPEACTBEHHO NOCHe NepPBOW 3anopHOW apMaTyphbl;

Ha obpaTHoMm TpybonpoBoae nepea perynupylolmMmMmn yCTporucTBamMu, Hacocamu, npubopamm ydeta pacxoda BoAbl U TENMoBbIX
noTokoB — He 6onee ogHoro.

4.37 Tlepes MexaHM4YeCcKMMM BOAOCYHETYMKAMM W MNNAcTMHYaTbIMKM  BOAOMOJOrpeBaTensmMy Mo Xxody BoAbl criedyet
yCTaHaBnmBaTb cetyaTble eppoMarHnTHole UNbLTPbI.

TPYBOMNMPOBObl U APMATYPA

4.38 TpybonposoAbl B Mpeaenax TemmoBbiX MyHKTOB AOMKHbI MpeaycMaTpmBaTbCs M3 CTallbHbIX TPYO B COOTBETCTBMM C
Tpe6osaHusamu CHuM 2.04.07-86" n CHuMM 2.04.01-85.
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TpybonpoBoakl, HA KOTOpble pacnpocTpaHseTca genctane «MNpasun ycTporictBa u 6e3onacHomn akcnnyaraumm TpybonpoBoaoB
napa v ropsiyer Bogbl» ocroptexHaasopa, AOMKHbl yOOBNETBOPATb Takke TpeboBaHuam atux Mpasun.

TpyObl, pekomeHayemble ANS NPUMEHEHUs!, MpuBeaeHbl B npun. 11.

Kpome Toro, Ans ceter ropsivero BOAOCHabXeHMs B 3aKpbITbIX CUCTEMAX TEMMOCHAGXEHUS! crefyeT NPUMEHSITb OLMHKOBAHHbIE
Tpyobl no MOCT 3262, TY 14-3-482, TY 14-3-1428 wn ppyrue C TOSMLIMHOM LIMHKOBOTO MOKPbITUS He MeHee 30 MKM unu
3aManvpoBaHHbIe, a TaKkKe HemeTannuyeckue Tpybbl, yaOBNETBOPSALLME CaHUTapHbIM TpeboBaHNAM.

[ns ceTel ropsvero BoAOCHaGXeHUs1 OTKPbITbIX CUCTEM TEMNMOCHabXEHNSA [ONyCKaeTCs NPUMEHSATb HEOLIMHKOBAHHbIE TPYObI.

4.39 PacnonoxeHve u kpenneHne TpybONpPOBOAOB BHYTPWM TEMSIOBOr0 MyHKTa HE AOSMKHbI MPEnsiTcTBoBaTb CBOOOAHOMY
nepeMeLLEeHNIO AKCMNIyaTauMOHHOrO nepcoHarna v NoAbLEMHO-TPaHCMOPTHBIX YCTPOWCTB.

4.40 [Insa TpybonpoBoAOB YCMOBHbLIM .AUaMeTpoM 25 MM 1 Goree B TEMMOBLIX NMYyHKTaX peKOMeHAYeTCA NPUMEHSATb U3Aenus u
netanu TpybonpoBoOoB, OMNOpblI M MOABECKM TPyOOMpoBOAOB, a Takke Oaku paclumpuTenbHble M KOHAEHCaTHble Mo pabounm
yepTexam, pa3paboTaHHbIM DHEPTOMOHTaXMPOEKTOM AJ1A TENMOBbLIX CETEN C NnapameTpamMy TEMNOHOCUTENS:

Py <2,5MMNa, t< 200 °C—ans Boabl;

Py < 4,0 MMa, t< 425 °C — gna napa.

[MepeyeHb BbINyCKOB TUMOBOW AOKYMEHTAUMWM Ha KOHCTPYKUUW, U3Oenus U y3nbl 34aHUn U coopyxeHun cepun 45.903-13
«3penus n petanu TpybonpoBoaoB TeNMoBbIX ceTei. Paboune yepTexu» npusedeH B npun. 12.

4.41 na komneHcauun TennoBbiX YANUHEHWA TpybonpoBOAOB B TEMMOBbIX MYHKTAX PEKOMeHAyeTCs WCMoNb30BaTb Yriibl
NnoBOpoTOB TPybOMnpoBOAOB (CaMoKoMMneHcauus). YcTaHOBKY Ha Tpybonpoogax [1-06pasHbiX, NMH30BbIX, CUNbGOHHBIX, Carb-
HWKOBbIX KOMMEHCATOPOB crieayeT MpedycMaTpuBatb MpU  HEBO3MOXHOCTU KOMMEHCALMWM TEMMOBbIX YOJNUMHEHWA 3a CcYeT
caMoKoMMeHcaLmu.

4.42 3anopHas apmaTypa npegycmaTtpuBaeTCcs: Ha BCeX MofalrLwmux n obpaTtHbix TpyGonpoBoaax TENOBbIX CETEN Ha BBOAE U
BbIBOJE MX U3 TEMMOBLIX MYHKTOB:

Ha BcacblBaloLEM ¥ HarHeTaTenbHOM naTpybkax kaxaoro Hacoca;

Ha NOABOASALLMX U OTBOAALLMX TPYOONpOoBoAax Kaxk4oro Bogonogorpesarens.

B octanbHbIx criydasx HeobXo4MMOCTb YCTaHOBKM 3arnopHON apMaTypbl onpeaensietcst NpoekToM. Mpu 3ToM 4Mcro 3anopHon
apmaTtypbl Ha TpyGonpoBoAax AOMKHO ObiTb MUHUMAarbHO HeO6XoAMMbIM, obecneynBatoLLMM HageXHy u 6e3aBapuiiHyto paboTy.
YcTaHoBKka aybnupyroLlen 3anopHon apmatypbl 4onyckaeTcs npy 000CHOBaHUM.

4.43 Ha BBoge TennoBbix ceTer B LTI gomkHa NpuMeHSATbCA cTanbHas 3anopHas apmartypa, a Ha BbiBoge u3 LTI
JonyckaeTcsi npegycMaTpuBaTh apMaTypy U3 KOBKOTO MITU BbICOKOMPOYHOTO YyryHa.

3anopHyto apmaTypy Ha BBogde B WTIT ¢ cymmapHoO/ TennoBow Harpy3kow Ha oTonneHue n seHtunauumio 0,2 MBT n Gonee
pekoMeHAyeTCs MPUMEHSATb CTasnbHYIO.

B npepenax TennoBbIX NMyHKTOB AOMycKaeTcs npegycMaTpuBaTb apmaTtypy M3 KOBKOFO, BbICOKO-MPOYHOrO U CEporo 4yryHa B
cooTBeTcTBUM C «[paBunamm yctpoincTea n 6esonacHon akcnnyatauum TpybonpoBoaoB napa v ropsiyen Bogebl» FocroptexHaasopa
(npun. 13).

Ha cnyckHbiX, NpogyBOYHbIX U APEHAXHbIX YCTPOMNCTBAaX NMPUMEHATbL apMaTtypy U3 Ceporo YyryHa He JomnycKaeTcs.

Mpu ycTaHoBKe 4yryHHOW apmatypbl B TEMMOBbIX MYHKTaX AOMMKHA NpeaycMaTpuBaTbCs 3alimMTa ee OT HanpshkeHwuh usrmba. B
TENnoBbIX MYHKTaX AOMNYyCKaeTCsi Takke NpMMEHeEHNe apMaTypbl U3 NaTyHU 1 GPOH3bI.

4.44 TpvHMaTb 3anopHyo apmaTypy B Ka4ecTBe perynupyloLlen He gonyckaeTcs.

4.45 He ponyckaeTcsd pasMelleHne apmaTtypbl, OPEeHaXHbIX YCTPOWCTB, (hrnaHueBbIX U pe3b0boBbIX COEOUHEHWA B MecTax
npoknagky TpybonpoBOAOB HaA ABEPHBIMU U OKOHHBIMK NMPOEMaMu, a Takke Hag BOpoTamu.

4.46 B nogsemHbIx oTaensHo ctoswmx LTI gomkHa npegycmaTtpuBaTtbhesl Ha BBoge TpybonpoBOAOB TEMMOBOW CETW 3anopHas
apmaTtypa C 3MeKTponpuBoAOM HE3aBMCUMO OT AnameTpa Tpybonposoza.

4.47 MNpepoxpaHuTernbHbIE YCTPOWCTBA AOMKHbI ObITb paccunTaHbl M OTperynupoBaHbl Tak 4Tobbl fJaBneHne B 3alyweHHOM
anemMeHTe He npeBblwano pacyeTHoe 6onee Yem Ha 10%, a npu pacyeTHoM aasnenun go 0,5 MIMNa — He Gonee yem Ha 0,05 Mna.
PacueT nponyckHol cnocobHOCTU NpeaoXxpaHMTENbHbIX YCTPOMCTB AOMMKEH Npon3BoanTbest cornacHo FOCT 24570.

4.48 Ot6op TennoHocutenst oT naTtpybka, Ha KOTOPOM YCTAHOBMEHO MNpedoXpaHUTENbHOE YCTPOMCTBO, He [OMnycKaeTcs
YcTaHoBKa 3arnopHo apmaTtypbl HENOCPEACTBEHHO Y NPEAOXPAHUTENBHBIX YCTPOWCTB HE A0MNYCKaeTCs.

MpenoxpaHnTenbHble knanaHbl AOMKHLI MMETbL OTBOAsALLME TPyOONpoBOAbI, NpefoxpaHsioLwme o06CnyKuBatoLWnii nepcoHan ot
OXOroB Nnpu cpabaTbiBaHWM KnanaHoB. OTu TpybonpoBoabl OOMKHbI ObiTh 3aLyULLIEHbI OT 3aMep3aHnsi 1 060pyaoBaHbl ApeHaxamMm
ONS CrvMBa CKannmBaloLerocs B HAX KOHAEHcaTa. YCTaHOBKa 3amnopHbIX OPraHoB Ha HUX He JomMycKaeTcs.

4.49 [1na NpOMbIBKM M OMOPOXHEHNSI cUCTeM NoTpebneHnst TennoTel Ha Ux obpaTHbIX TpyGonpoBoaax 4O 3anopHoW apMaTypbl
(no xopgy TennoHocuTens) npegycMaTpyBaeTCs YCTaHOBKa LUTyLepa C 3anopHon apmaTtypoi. [dunameTtp wrtyuepa cnegyet
onpenensitb pacyeTom B 3aBUCHMOCTU OT BMECTUMOCTU Y HEO6XOAMMOro BpEMEHW OMOPOXHEHUS CUCTEM.

4.50 Ha TpybonpoBogax cnegyeT npeAycMaTpyBaTh YCTPOWCTBO LUTYLIEPOB C 3anopHO apMaTypon

B BbICLLMX TOYKax BCEX TPyOONPOBOAOB — YCIMOBHbIM AUAaMETPOM He MeHee 15 MM Ans Bbinycka Bo3ayxa (BO3OYLUHMKN),

B HM3LWNX TOYKax TpyObOMpOBOAOB BOAbI M KOHOEHCATa, a TakkKe Ha KOMMeKTopax — YCMOBHbIM AMaMETPOM He MeHee 25 Mm
Ans cnycka Boapl (CMyCKHUKN).

4.51 B TennoBbix MyHKTax He [OMNycKaeTcs npegycMaTpuBaTb MYCKOBbIE MEPEMbIYKM Mexay nofawwum u obpaTHbIM
TpybonpoBogamu TenmnoBbix CETEN.

4.52 TMpepycmatpuBaTe 06BoAHble TpybonpoBoabl Afs HACOCOB (KpOMe MOoAKauMBaloLLMX), 3MeBaTOpPOB, PErynupyloLnx
KrnanaHoB, rpsi3eBMKOB 1 NpMOOPOB ANs y4eTa TEMMOBbLIX MOTOKOB M pacxona BOA4bl HE A0NycKaeTCs.

4.53 Ha naponpoBoge AOMKHbI MPeAyCMaTprBaThCs MYCKOBbIE (MPSIMbIE) M NMOCTOSHHbIE (Yepe3 KOHAEHCAaTOOTBOAUNK) APEHAXKMN
B COOTBETCTBUM C TpeboBaHusaMn pa3g. 9 CHull 2. 04. 07-86*.

MyckoBble gpeHa)u OOMKHbI YCTaHaBNUBATbLCS:

nepep 3anopHoV apMaTypol Ha BBOAE MaponpoBOAa B TEMNMOBOW MYHKT;

Ha pacrnpeaenuTenbHOM KONIEKTOpE;

rnocne 3anopHoi apmaTypbl Ha OTBETBIIEHUSX MapOMNPOBOLOB MPU YKNOHE OTBETBIEHMS B CTOPOHY 3aropHOW apmatypbl (B
HWXHUX TOYKax naponposoaa).

[MocTOsHHBIE APEHaXWN OOMKHBI YCTAaHABMMBATLCS B HUXKHUX TOYKaxX NaponpoBoaa.

4.54 Tlpu npoeKkTMpoBaHUM cucteM cbopa KoHAeHcaTa HeobXxOoOUMO Y4MTbiBaTb BO3MOXHOCTb MOMadaHWst B 3TW CUCTEMbI
nponeTHoro napa B konnyectese 2—5 % ob6bemMa BO3BpaLLaeMoro KoHaeHcaTa.

4.55 YcTponcTtea Anst oTBoAa KOHAEHcaTa M3 MapoBOASHbLIX BogonogorpesaTtenen (KOHAEHCATOOTBOAYMKM MU perynsaTopsl
nepenvea —no n. 4.6) n naponpoBoAoB (KOHOEHCATOOTBOAYMKM — MO M. 4.53) JOMKHbI pa3MellaTbCs HUXEe Todyek oTbopa
KOHEHCcaTa U COeaUHATLCS C HUMK BEPTUKAINBbHBIMW UMW FOPU3OHTanbHbIMK TpyGonpoBoaamMu ¢ YKIoHOM He MeHee 0,1 B CTOPOHY
yCTpoWcTBa AN oTOopa koHAeHcaTa.
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4.56 Perynatopbl nepenvBa W KOHAEHCATOOTBOAYMKM [OOSMKHbI MMeTb 06BOAHblIe TpybonpoBoabl, obecneynBatoLime
BO3MOXHOCTb cbpoca koHAeHcaTa MoOMUMO 3TUX YCTPOWCTB.

B cnyuyasix koroa umeeTcs npoTuBodaBrieHve B TpybonpoBogax ans cbopa koHAoeHcaTa, OOMkHA npegycMaTpuBaThCs
ycTaHoBKa obpaTHOro knanaHa Ha KoHAeHcaTonpoBode nocne obsoaHoro Tpybonposoga. ObpaTHbIi kKnanaH JOmKeH ObiTh yCTa-
HOBJIIEH Ha 06BOAHOM TPYOONPOBOAE, €CNM B KOHCTPYKLUMM KOHAEHCATOOTBOAYMKA NPEAYCMOTPEH 0OpaTHbIV KranaH.

4.57 TNpw BbIGOpE KOHAEHCATOOTBOAYMKOB CrieayeT NpUHUMaTh:

pacxof KoHAeHcaTa nocrne napoBOAsiHbIX BoAoNoAorpesartenen — paBHbIM MakCUMMarnbHOMY pacxoy napa ¢ KoadduunueHTomM
1,2, a Ans gpeHaxa naponpoBOAOB — PaBHbIM MaKCMManbHOMY KOMMYECTBY KOHOAEHCUPYHOLLErocsl napa Ha ApEHUPYEMOM y4acTke
naponposoja ¢ KoapumumeHTom 2;

naeneHve B TpybonpoBoge nepen KoHAeHcaTooTBogunkom Py, MMa, — paBHbim 0,95 paBneHuss napa nepeg
BOJOMOJOrpeEBATENEM UMW PaBHbLIM AaBMEHUIO Napa B TOYKE ApeHaxa naponpoBoAa;

naBneHue B TpybonpoBoae nocne koHaeHcatooTBoaunka Po, Mna, —onpegenserca no opmyne

P,=aP, (12)

roe a — KoapULMEHT, YYNTbLIBAKOLIMIA NOTEPHO AaBMNEHUSI B KOHAEHCATOOTBOAYMKE U MPU OTCYTCTBUM OAHHbIX NPUHUMAaEMBbIN
paeHbIM 0,6. MNpun cBOGOAHOM CnmBe KOHOEHCaTa AaBrneHue Ha Bbixoge u3 Tpybonposoga P,, npuHumaeTcsa pasHbim 0,01 MlMa, a
npu cnvee B OTKPbITbIA 6ak — paBHbiM 0,02 Mna.

4.58 O6paTHble KnanaHbl, KpOMe criydaeB, yka3aHHbix B nn. 3.5 n 4.56, npegycmaTpumBatoTcs:

a) Ha UMpKYynsUMOHHOM TpybOOMpOBOAE CUCTEMBbI FOpSAYero BOAOCHAOXeHMs nepen npucoeauHeHuem ero Kk obpaTHomy
TpybonpoBoay TENMoBbIX CETEN B OTKPbITbIX CUCTEMAX TEMMOCHAOXEHMA UNKN K BOAONOAOrpeBaTensM B 3aKpbITbIX CUCTEMax Ter-
NnocHabXeHus;

6) Ha TpybonpoBoae xonoAHoW BoAabl Nepen BOAOMNOAOrpeBaTENSAMU CUCTEMbI FOpPSYEro BOAOCHabXeHMs 3a BogoMepamu Mo
Xo4y BoAbl;

B) Ha OTBeTBNeHUM OT obpaTHoro TpybonpoBoaa TEMnoBOW CETWM nepen perynsaTtopoM CMELLEHUS B OTKPbITOM cucteme
TennocHabxeHus;

r) Ha TpybGonpoBoade NepemblykM Mexay nogawlmmMm u obpaTtHelM TpybonpoBogamMu CUCTEM OTOMSEHUSI UMW BEHTUNSALMM NpU
YCTaHOBKE CMECUTESbHbIX UM KOPPEKTUPYIOLLIMX HACOCOB Ha NOAAKLEM UM o6paTHOM TpybONpoBOAE STUX CUCTEM;

[) Ha HarHeTaTenbHOM NaTpybke KaXaoro Hacoca 40 3a4BWPKKW NMPpU yCTaHOBKe Goree 04HOro Hacoca;

e) Ha 06BogHOM TpybonpoBoae y NoAKa4YMBaLLUX HACOCOB;

X) Ha NOANUTOYHOM TPYOGONPOBOAE CUCTEMbI OTOMIEHMS NPY OTCYTCTBUM HA HEM Hacoca.

He cnenyet npegycmaTpuBaTth obpaTtHble KnanaHbl, Aybnupyowme obpaTHble KnanaHbl, yCTaHaBMBAEMbIE 3a HACOCaMU.

4.59 NnameTp Tpyb rugposaTeBopa, MM, criegyeT onpenensiTe Npu ycnoBuyn cBOOOAHOrO CnvBa KoHAeHcaTa no dopmyrne

d=25VG (13)
roe G— pac4yeTHbI pacxon KOHAeHcaTa, T/4.
BbicoTa 3awunTHOro ctonba KOHAEeHCaTa B rmapo3aTBope O0JKHa NPpUHMMaTbCA B 3aBUCUMOCTU OT AaBJieHUA B KOHOEeHCAaTHOM
6aKe, Bogonoaorpesatene nnn paclwmputTenbHoOM 6ake no Tabn. 2.

Tabnuua 2
Haenenne, MlMa BbicoTa ctonba koHgeHcarta, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 55

4.60 Mnowanb NONepeyHoro ceyeHuss kopnyca pacrnpeienuTenbHOro KommekTopa npuHMMaeTcs He MEHEE CyMMbl nnoLllanen
nonepeyYHbIX CeYEHMN, 0TBOAALLMX TPybonpoBoAoB, a COOpPHOro konnekTropa — niowagen cevyeHnn nogsoaawmnx TpybonpoBoaoB.

4.61 [ns konnektopoB anameTpom 6onee 500 MM NpUMeEHEHME MIOCKMX HaKMagHbIX NPYMBapHbIX 3arfylluek He gonyckaeTcs,
OOJDKHbI MPUMEHATBLCSA 3arfyLUK/ NIockne NpuBapHble ¢ pebpamMu unu annmnTuyeckune.

4.62 HnxHaa Bpeska OTBOAALLIMX M NOABOAALMX TPYOONPOBOAOB B KOJEKTOP HE PEKOMEHOYETCS.

Bpeskn nogeopasilero TpybonpoBoAa pacnpenenutensHOro Konnektopa v oTeoasiiero Tpybonposoaa cbopHOro komnnekropa
cneayeT npegycMaTpyBaTh OKOMO HEMOABWKHOM OMOpbI.

4.63 Konnekrtop yctaHaBnusaeTcs ¢ yknoHom 0,002 B CTOPOHY CNyCKHOrO LITyLepa.

4.64 MNpepoxpaHUTenbHble KnanaHbl Ha KOMMEKTopax creayeT npedycmatpuBatb B COOTBETCTBUM ¢ TpeboBaHusimu «Mpasun
ycTpocTBa 1 GesonacHon akcnnyaTaumm cocyfoB, paboTawowmx noAa gaBneHnem» [ocropTexHagsopa Npu YCrOBHOM Npoxone
konnektopoB 6onee 150 MM 1 B cooTBeTcTBMM C «[1paBunamm 6e3onacHomn akcnnyaTtaumm TpybonpoBoaoB napa u ropsyen Boabi»
[ocropTexHaasopa npu ycrnosHoMm npoxogde 150 mm u meHee.

TEMNOBAA U30nAUUA

4.65 Ina TpyGonposoaos, apmatypbl, obopyaoBaHua n priaHUeBbIX COeAMHEHUA AOSbKHa npegycmaTpuBaTbCsd TennoBas
nsonaumsa, obecneymsaroLlas TemnepaTypy Ha MOBEPXHOCTU TENMON30NSALMOHHOW KOHCTPYKLMM, pacrnofnioXXeHHON 8 paboyein mnm
o6CcnyxMBaemMon 30He NMoMeLLeHus, Anst TennoHocuTenen ¢ Temnepatypoit Boilwe 100 °C—He Gonee 45 °C, a ¢ TeMmnepaTtypoi
Huxke 100 °C—He 6onee 35 °C (npu Temnepatype Bo3ayxa nometlenus 25 °C).

Mpy npoekTMpoBaHuM TeNmnoBoW u3oNsAUMM 06opyaoBaHWA M TPybOMPOBOAOB TEMMOBbIX MYHKTOB [AOMKHbI BbIMOMHATLCS
TpeboBaHust CHull 2. 04. 14-88 «TennoBas n3onsuus o6opynoBaHus 1 TpybonpoBoAoBy, a Takke TpeboBaHMs K TEMNOBOWN N30Ns-
LMK, cogepxalumecs B ApYrux GENCTBYIOLLMX HOPMaTUBHbBIX JOKYMEHTaXx.

4.66 MaTepuanbl 1 n3genusa ong Tennov3onsauMOHHBIX KOHCTPYKUUA TpyGonpoBoaos, apMaTypbl U 0b6opygoBaHMs TennoBbIX
MYHKTOB, BCTPOEHHbIX B XWUIble N OOLIEeCTBEHHbIE 34aHWs, OOJMKHbI NMPUHUMMATLCA Heroproune. B kayecTBe yHMMLMPOBAHHBLIX
MOTYT  MPUMEHATLCA  TENMOU3ONAUMOHHBbIE  KOHCTPYKUMM MO «TWNOBbIM  MPOEKTHbIM  peleHnsasM Mo NPUMEHEHMIO
TEeNNOU30MNALMOHHBIX KOHCTPYKLMIA ANs TpyGonpoBoAoB 1 060pyAoBaHMSA TENMoBbIX aneKTpocTaHumny (npun. 14).
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[o Hayana BbINOMHEHUS NMPOEKTHOW JOKYMEHTaLUMN MO TENSOBOW M30NALUN A51S1 KOHKPETHOrO 00beKTa No OCHOBHOMY BapuaHTy
TUNOBLIX TEMMON3ONSALMOHHBIX KOHCTPYKLUIA PEKOMEHAYETCA CornacoBaTb NOCTABKY MPUMEHSAEMbIX MaTEpPUArioB C OpraHu3auunen,
BbIMOJIHSAIOLLEN TEMSOM30NSLNOHHbIE paboThI.

4.67 TonwiMHa OCHOBHOrO TEMfOU3ONSALMOHHOIO Criod Ans apMaTypbl M dnaHueBbiX COeOUHEHUM NPUHMMAaeTcs paBHOW
TOJLMHE OCHOBHOIO TEMJTON30MSLMOHHOIO CIos Tpy6onpoBoaa, Ha KOTOPOM OHU YCTAHOBIIEHBI.

MpumeHATbL acGeCTOLEMEHTHYIO LUTYKaTYpPKy B Ka4eCTBE MOKPOBHOMO CIosi TEMNSOM30MALMOHHBIX KOHCTPYKLUUIA C NOCNeayoLLen
OKpacKOW MacrsiHOM KpacKom AonyckaeTcst TONbKo Ans HebonbLimx o6bemoB paborT.

4.68 B 3aBucMMOCTM OT HasHayeHus TpybonpoBoga M napameTpoB Cpefbl MOBEPXHOCTb Tpybonposoda AOmKHa ObiTb
OKpalleHa B COOTBETCTBYHOLLMI LIBET U MMETb MApKUPOBOYHbIE HAAMMUCK B COOTBETCTBMU C TpeboBaHnaMU «paBun ycTponcTea u
6Ge3onacHow akcnnyaTtauum Tpy6onpoBoAOB Napa u ropsideit Boabl» FocropTexHaasopa.

Okpacka, ycrnoBHble 0003HayeHus, pa3mepbl OYKB M pacrnonoxeHue Hagnucen [OSmkHbl cootBeTcTBoBaTh [OCT 14202.
MnacTnHyaTtblie TeNNOOOMEHHUKM crieayeT oKpallmMBaTh TEMMOCTONKON 3Marbio.

5 BOOOMNOArOoTOBKA

5.1 [Ang 3awmTbl OT KOPPO3UM U HaknneobpaszoBaHWsA TPyGONPoOBOAOB M OOOPYAOBAHNSA LLEHTPanu3oBaHHbIX CUCTEM ropsyero
BOAOCHabXeHUs, npucoeguHaemMblX K TEMMOBLIM CETAM MO 3aKpbITON cucTeMe TennocHabxeHus (Y4epes Bogonogorpesatenu), B
TennoBbIX MyHKTax npegycmaTtpusaeTcs npu Heobxoammoctn obpaboTka BoAbI.

3awumty TpybONpoBOAOB ropsvero BOAOCHAabOXeHWS OT BHYTPEHHEW KOppo3uu crnegyeT OCYLIEeCTBNSATb Tawkke MyTeM
Mcnonb3oBaHusi TpY6 C 3aLUMTHBIMU MOKPLITUSMM, NMPEUMYLLECTBEHHO 3MannpoBaHHbIMK, KOTOpble 06eCcne4YmMBaloT CaMmyto BbICOKYHO
acpdekTmBHOCTb. OUMHKOBaHHbLIE TPYObl OOMXHbI MPUMEHATLCH 6onee OrpaHWYEHHO, B 3aBMCMMOCTM OT  KOPPO3MOHHbIX
nokasaTeneln BOAOMNPOBOAHOW HarpeTow BoAbl UMK B COYETAHUW C MPOTUBOKOPPO3MOHHON 06paboTKon & TennoBbIX NyHKTax. BHyT-
PeHHIO pa3Bofky Tpyb cucTtem ropsidero BOAOCHAOXEHUs OT CTOSIKOB K MOTPebuTensm pekoMeHOyeTcs OCyLecTBAATb
TEPMOCTOWKMMU TPyBamu 13 NONMMEPHbIX MaTepunarnos.

5.2 O6paboTky BOoAbl crneayeT npefycMmaTpuBaTb B 3aBUCUMOCTU OT KayecTBa BOAbl, NOOABAaEMOWN U3 ceTell XO3AWCTBEHHO-
NMMTbEBOro BOAOMNpoBoAda, MaTtepuana Tpyd u obopyaoBaHWsA CUCTEM ropsyero BOAOCHAOXeHWs, MPUHATLIX B MPOeKTe, a Takke
pe3ynbTaToB TEXHUKO-3KOHOMMUYECKNX 0BOCHOBaHUIA.

5.3 KayecTtBO BOAbI, NOCTYNaKOLLEN B CUCTEMY ropsyero Bo4oCHabXeHus, [OMKHO yaoBneTBopATb TpebosaHuam FOCT 2674.

IMpOTNBOKOPPO3MOHHAsA 1 NPOTUBOHakKWNHas obpaboTka BoAbl, NoAaBaemMon NoTpebuTensamM He JOMmKHa yXyAllaTb ee KavyecTBo,
ykazaHHoe B [OCT 2874.

5.4 PeareHTbl n MaTepuvanbl, nNpuMeHsiemble Ons 0OpaboTkM BOAbl, MMEKLWME HENOCPEACTBEHHbIA KOHTAKT C BOOOW,
MoCTynaroLlen B CUCTEMY ropsiHero BoAoCHabXeHust, OMmMKHbI ObiTb paspelueHbl MuHagpasoM Poccum Ans ncnonb3oBaHUs B Npak-
TUKE XO3ANCTBEHHO-NMMTLEBOIO BOJOCHADXEHUS.

5.5 Cnocob o6paboTku Boabl cneayeT BblOMpaTb B COOTBETCTBUM C npun. 15.

Mpy ncxogHom BoAe C NOMOXMTENbHBIM MHAEKCOM HAacbILLEHUs, KapOOHATHON XeCTKOCTbIO He Bonee 4 Mr-aks/f, CyMMapHbIM
cofepaHveM xnopuaoB u cynbdaToB He 6onee 50 mr/n, cogepxaHunem xenesa He 6onee 0,3 mMr/n 06paboTky BoAbl B TEMMOBbLIX
NyHKTax npegycMaTpusaTh He TpebyeTcs.

5.6 O6paboTky BoAbl B COOTBETCTBUM C TpeboBaHuamu npun. 15 cnepgyeT, kak npasuno, npegycmartpusatb B LTI, B UTT
JonyckaeTcs MPYMEHeHWe MarHUTHOW, CUNMKaTHOW W ynbTpasBykoBoW obpaboTkm Boapl. O6paboTky BOAbl cnegyeT npea-
ycMaTpuBaTh AN 3awmTbl TpyboK BogonogorpeBarteneit ropsyero BOAocHabxeHust oT kapboHaTHOro HakuneobpasoBaHust NyTeM
NPUMEHEHNS MarHUTHOW UNn ynbTpasByKoBOW 06paboTku.

5.7 OG6es3xenesnBaHne BOAbl [OMKHO MpeAycMaTpuMBaTbCd B OCBETNUTENbHbIX WUAbTPax (cnegyet WCNONb3oBaTh
CTaHOapTHble KAaTUOHWUTHbIE hUNbTPLI, 3arpyxaemMble cynboyrnem).

Boga, noctynarowasa B obesxenesuatowme unbTpbl, OMMKHA cogepxaTb He meHee 0,6 mr O,, Ha 1 Mr AByxBarneHTHOro
Xernesa, cogepxallerocs B Boge.

Mpn oTcyTCTBUM B BoAe HEOBXOAMMOrO KOnnyecTsa KMcnopoga cregyet NpoBOAWTE a3pauumio BoAbl Modaqen cxxaToro Bo3gyxa
nnu gobaeneHnem aTMocgepHoro Bosgyxa C MOMOLLbIO 3XeKTopa B Tpybonposoa nepes unbTPOM A0 COAepKaHUsi KUCNopoaa He
oonee 0,9 mr 0, Ha 1 Mr oBYXBarneHTHOro xenesa.

XapaKkTepuctTuku unbTPYIOLLErO COS N TEXHOMOMMYECKNEe nokasaTenv OCBeTNNTENbHbIX PUNbTPOB NpUBEAEHbLI B Npui. 16.

5.8 MarHuTHyto 06paboTKy BOAbl HAANEXUT OCYLLECTBAATbL B 3NIEKTPOMarHUTHbLIX annapaTtax unu a annapartax ¢ NoCTOSAHHbIMU
mMarHutTamum.

5.9 MNpu BbIBOpe 06e3xenesmBaoLLMX PUNLTPOB M MArHUTHLIX annapaTos credyeT NPMHUMaTh:

NPOM3BOAMTENBHOCTE — MO MaKCMMarnbHOMY YacOBOMY pacxoay BoAbl Ha ropsyee BogocHabxeHune, T/y;

KonunyecTso — no Tpebyemon nponssoauTensHocTn 6e3 pesepsa;

5.10 HanpsieHHOCTb MarHUTHOro Mossi B paboyem 3a3ope MarHUTHOroO annapara He JofkHa npesblwaTtb 159 - 10° A/m.

B cnyyae npumeHeHns 3neKTPOMarHUTHbIX annapatoB HEO6XoAMMO NpedycMaTpmuBaTh KOHTPOSb HAaMPSHPKEHHOCTU MAarHUTHOrO
nons no cune Toka.

5.11 [na peaspaumun BoAbl AOMKHbLI NPUHUMATLCS TepMudeckue Aeaspatopbl no NOCT 16860, kak npasBuno, CTpyiHble
BEpTUKamNbHbIE.

[na BakyyMHOWM Aeaspaunn 4OMycKaeTcs UCNonb3oBaTh A4easpaTopbl CO CTPYMHbIMU TaperibvyaTbiMM KONOHKamMu Npy MCXO4HON
Bode C KapbOHaTHOW XeCTKOCTbIO OT 2 A0 4 Mr-3KB/N WM C KOMIOHKaMM C HacagoYHbIMW KepaMUYeCcKUMK KomnbLaMun npu Boge C
KapOOHATHOM XECTKOCTbIO A0 2 Mr-3KB/f, nNpu Bode C kapbOHATHOW XECTKOCTbI0 OT 4 00 7 Mr-3KB/M AOMXKHbI MCMNOMb30BaThCS
AeaspaTopbl CO CTPYWHBLIMU TapernbYaTbiMU KOMOHKaMN B COMETaHNM C MarHUTHON 06paboTKON BOAKI.

B aTmocdepHbiX AeaspaTtopax Mpyv UCXOAHOW BoAe C KapbOHaTHOW >KeCTKOCTbI [0 2 Mr-3KB/N AOMycKaeTcs NPUMEHSITb
CTPYMHbIe TapenbyaTble KONOHKN.

5.12 MpousBoguTenbHOCTL AeaspaTopa, T/4, MPMHUMAETCs NO cpedHeMy pacxody BOAbl Ha ropsiiee BoAocHabxeHue. Yncno
AeasapaTopoB AOMKHO OblTb MMHMManNbHLIM, 63 pesepsa.

5.13 Pa3melleHne geasapaumoHHbIX KONIOHOK BHE MOMELLEHNS Ha OTKPbITOM BO3AyXe HE PEKOMEHAyeTCs.

5.14 Tpn pgeaspaunn BoAbl B kayecTBe AeaspalloHHbIX 6akoB cnegyeT npegycmaTtpuatb 6e3HanopHble (OTKpbITbie) 6aku-
akkymynsatopbl. Ecnnm nocnegHue TpebyioTca B cucTeme ropsidero BoAOCHabXeHusl, ycTaHOBKa [eadpaTopHbix 6akoB He
pekomeHayeTcs.

5.15 B TennoBbIX MyHKTax C AeaspaToOpHON YCTAHOBKOW criedyeT npegycmaTtpvBaTb BO3MOXHOCTb NMOAAYM BOAbI B CUCTEMY
ropsiyero BO4OCHabXeHVs NoMMMO AeaspaTopa.

5.16 BbICOTY YCTaHOBKM [ea3paTOpPHON KOMOHKM C OTKPbITbIM BGakoM-akkyMynsTopoMm criegyeT MNpUHUMaTtb W3 YCroBuS,
obecneymBaroLLero NoCTynneHne geasapMpoBaHHO BOAbI CAMOTEKOM Ha KOMOHKM B 6ak Npu HavBbICLLEM YPOBHEe BOoAbl B Hake.
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5.17 Boga 13 fea’apaumnoHHON KOMOHKN B Bak-akkyMynsiTop NoAaeTcs B HWDKHIOK YacTb 6aka nog MUHMMarbHbIA YpoBEHb BOAbI
no Tpybam c otBepcTuaMu. OTBEpCTUS pacnonaraTcst BAOMb TPyObl B rOPU3OHTaMbHOM MIOCKOCTU.

5.18 O6sAszatenbHbIMM dneMeHTaMuM BaKyyMHOro [easpaTopa SBMSIOTCA OX/laguTeNlb BbiNapa W rasooTcacbiBalollee
YCTPOWNCTBO A5 0TBOAA HEKOHAESHCUPYIOLLIMXCS ra3oB 1 NogaepxaHus Bakyyma B geasparope.

B kayecTBe rasooTcacbiBaloLlero ycTpowctsa crnefdyeT npedycMmaTpuBaTb BOOOCTPYMHbIE 3XKEKTOpbl C Hacocamu u Hakom
paboyen Bogbl. lonyckaeTcsi BMECTO BOAOCTPYWHbBIX 9KEKTOPOB C HACOCaMM NMPUMEHSITb BaKyyM-HacoChbl.

Yuncno HacocoB M IXKEKTOPOB criegyeT npeaycMaTpmBaTh HE MeHee OBYX K KaX4oW AeadpaunoHHON KONMOHKE, OAMH N3 KOTOPbIX
ABMAETCH PE3EePBHbIM.

5.19 [ns 3awmTbl BHYTPEHHEN NMOBEepXHOCTU BaKoB-akKyMynsiTOPOB OT KOPPO3UW 1 AeaspypOoBaHHOW BOAbl 8 HUX OT aspauuu,
Kak npaBuno, crniegyeT MPUMEHATb FepMETU3NPYIOLWYIO XUAKOCTb Mmapku Al-4U. Tpyu 3TOM B KOHCTpyKumMu Oaka cnegyet
npegycmaTpuBaTb YCTPOMNCTBO, UCKoYatoLLee nonagaHue repMeTusnpyoLLent XXaKocTu 8 CUCTEMY ropsiHero BOAOCHabXeHNs.

[onyckaeTca npumeHATb koMOMHauMio 3awmTbl 6akoB OT KOpPPO3MM M BOAbI OT aspauuv C NMOMOLLBI0 aHTUKOPPO3MOHHBIX
MOKPbITUI (Hanpumep, Ha OCHOBE LMHKCMnMKaTHOM komnosuuun «bapbep IM»), a Takke kaTogHOW 3aluTbl, MeTanNnM3aunOHHbIX
MOKPBLITUN B COYETaHWM C aHTMadpauMOHHLIMY MNMABaKLMMK LApMKaMK1, U3rOTOBIEHHLIMU U3 BCMEHMBAIOLLErocs MOfMMEPHOro
martepuana.

Mpy oTCYTCTBMM BakyyMHOW Aeaspauumn 3awmTbl BoAbl B 6akax OT aspaummn He TpebyeTcs, a BHYTPEHHSAS NOBEPXHOCTb 6akoB
[ormKHa ObITb 3alumLLeHa OT KOPPO3WKM 3a CHET MPUMEHEHUS 3aLUMTHBIX NMOKPBITUIA NN KAaTOAHOW 3aLUMThI.

5.20 CunukaTtHyto obpaboTKky BoAbl U ee noaliernadvBaHue, OCYLLIECTBMsSIieMble COBMECTHO C Aea3lpauven (cm npun. 15),
criegyeT npegycmaTpuBaTtb NyTem Jo0aBrneHus B MCXOOHYIO BOAY pacTBopa XXMOKOrO HaTPUEeBOro CTekna, M3roToBMSEMOro Mo
FOCT 13078.

CvnukaTHbIN MOAYNb XWAKOrO HAaTPUEBOrO CTekna AoKeH ObiTb B npegenax 2,8—3,2, Nnpu 3TOM MeHbLUee 3HaYyeHne Moayns
criegyeT MpUHUMAaTb MPU UCXOOHOW BoAde C OTpuuaTernbHbIM MHAEKCOM HacbleHus, Gonblliee—C MONOXUTENbHLIM MHAEKCOM
HaceblLeHus. [lonyckaeTcst NpUMeHeHWe BbICOKOMOAYbHOIO XMAKOro CTeKna ¢ cunukaTHeiM mogynem 3,8 — 4,2 donpmbl «KapTak».

MpepensHo ponyctumas koHueHTpauus (MOK) coegnHenun kpemHus 50 mr/n (B nepecyete Ha SI02'3) B ykasaHHyl0 BEMUYMHY
BXOOAT Ha4arnbHas KOHUEeHTpaums SI02'3 B UCXOOHOM BOAE M [03a BBOAMMOIO XMOKOrO HAaTpMEeBOro CTekna.

MoalwenaunBaHne [OonyckaeTca Takke OCYLIECTBASATb APYrMW peareHTamu, yAosneTsopsiiowmMmy TpebosaHuio n. 5.4
HacToslLLero cBoAa npasuil.

5.21 [o3y xuaKkoro HaTpUeBOro CTekna, BBOAMMOro Afis cunmkaTHo obpaboTkm BoAbl, cnegyeTt NpuHUMaTh no npun. 17.

[Ons noawenaynsaHnsa BoAbl CnefyeT npedycmatpuBaTh BBEEHWE B WCXOAHYIO BOAY XMAKOrO HATpMEBOro CTekna B
konnyectBe 2,8 mr (B nepecyeTte Ha SIO“’; ) Ha 1 mr cBAsbiBaeMon yrnekucnoTsl (CO,), HO He Bbiwe 50 Mr/n ¢ y4eToM HayanbHON
KOHLeHTpaLmm SI02'3 B UCXOQHOW BOAE.

5.22 [losmpoBaHuMe pacTBOpa XWOKOrO HATPMEBOro CTekna pANnsi cunukatHoW o6paboTkM M nodlwienayvMBaHus BOAbI
npegycMaTpyvBaeTcs C MNOMOLLBIO BbITECHUTENbLHOrO Lanbosoro fosartopa, yctaHaBnusaemoro 6e3 pesepsa. [lonyckaetcs
NPUMeHeHe aBTOMaTU3NPOBaHHbIX NMYHXEPHbIX HACOCOB-A03aTOPOB.

5.23 MecTo BBOJA pacTBOpa XWAKOro HaTPMEBOrO CTEKNa B BOAY credyeT npeaycmaTpyBaTh:

npu kKapboHaTHOW >XeCTKOCTU NCXOLHOW BOALI A0 4 Mr-aks/n — B TPy6ONpOBOA XONOAHOW BOALI 4O BOAONOAOrpeBaTens;

npun kapboHaTHOM XecTkocTn Bornee 4 Mr-akB/M M HaMUuUUM LMPKYNALUMOHHOIO TpybonpoBoda B CUCTEME LieHTpanvM3oBaHHOroO
ropsiyero BogocHabxeHuss — 1 TpybonpoBoA HarpeBaemol BoAbl HEMOCPEACTBEHHO Nepej NOACOeAUHEHMEM LIMPKYNSILMOHHOIO
TpybonpoBsoaa, a npu OTCYTCTBMU LIMPKYNALUMOHHOro Tpybonposoga — B TpybonpoBoa ropsyer BOAbI Nocrne BOAONOAOrpeBaTens.

5.24 [Ins TexXHOMOrM4eckoro KOHTporns kayectsa obpaboTtaHHoON BoAbl HEOBXOANMO NpedycMaTpusaTh YCTPONCTBO LUTYLIEPOB C
KpaHamu ycrnoBHbiM guameTpom Dy = 15 MM Ha TpyBonpoBogax o6paboTaHHOM BOAbI.

Ha npo6ooT6opHbIX TpybonpoBoaax AOMKHbI NpeaycMaTpmBaThCsl XONOAMMbHUKM ANga oxnaxaeHus npob go 40 °C. B cniyyasix
KOHTPONS COAepXXaHus B BOAE PacTBOPEHHOrO KMCNopoAa v xenesa wryuep otbopa npob, nogsoasaLwmn Tpybonposoa 1 3MeeBrK
XONOAUNbHMKA AOMKHBI NpeaycMaTpuBaThCs U3 KOPPO3MOHHO-CTOVMKUX MaTepuarnos.

6 OTOMJIEHUE, BEHTUNALNA, BOOONPOBOA U KAHAJITU3ALIUA

6.1 Mpy NpoOEKTMpPOBaHUM OTOMMEHUs!, BEHTUMNSLMKW, BOAOMPOBOAA M KaHanu3auuu TennoBbIX MYHKTOB crieqyeT BbIMOMHATb
TpebosaHuna CHuMM 2. 04. 05-91%, CHulM 2.04 01-85, a Takxe ykasaHWa HACTOsALLEro pasaena.

6.2 OtonneHve noMelleHU He npedycMaTpuBaeTCs, €CnvM UMeLWMecs B HUX TennosbligeneHus ot obopyaoBaHusA U
TpybonNpoBOAOB AOCTATOUHbI A5 060rpeBa 3TUX NOMELLEHUIA.

Mpn HeobxoammocTM YCTPOMCTBA CUCTEM OTOMMEHUS, OTAENbHO CTOSLWMX TENMOBbIX MYHKTOB, 3TWM CUCTEMbI crnegyet
NpUCoeanHSATb K TpybonpoBogam TEnsoBbiX CETel Ha BbIXOAE M3 TEMNOBOro MyHKTa C YCTaHOBKOW Awadparmbl AN ralleHus
n30bITOYHOro Hamnopa.

6.3 B TennoBbIx NyHKTax AOSMKHA NpeaycMaTpuBaTbCs NMPUTOYHO-BLITSKHAS BEHTUMSALMS, paccyMTaHHasi Ha BO34yXO0OMEH,
onpegensembli No TENNOBbIAENEHMAM OT TpybonpoBoaos 1 06opyaoBaHus.

TemnepaTypa Bo3gyxa B paboyel 30He B XONOAHbIA U NEpexoHbIi Nepuoabl roga AomkHa 6biTb He 6onee 28 °C, B Tennbliit
nepuopf roga —He 6onee 4em Ha 5 °C BhblilLEe pacyeTHON TemMnepaTypbl HAPY>KHOTO BO3ayxa No napameTpam A.

Mpy pasmelleHMn TennoBbIX MYHKTOB B >KUMbIX U OOLLECTBEHHbIX 34aHUSAX CrnegyeT Npou3BOAUTbL NPOBEPOYHbLIA pacyeT
TEeNnonocTyNieHni N3 NOMeLLIEHNS TEMIOBOrO NyHKTa B CMEXHbIE C HUM MOMeLLeHMS. B cnyyae npeBbileHNs B 3TUX MOMELLEHUSX
JonycTMon TeMmnepaTypbl BO34yxa crnefyeTt npeaycMaTpyBaTh MEPONPUATUAS MO AOMONHUTENBHON TENNMOU3ONSALUN OrpaXaatoLmnx
KOHCTPYKLMIA CMEXHbIX MOMELLEHWIA.

6.4 lNMpouncTtky TpybonpoBoaoB B TEMMOBbLIX MYHKTAX U cUCTEM MOTpebneHns TennoTtebl crieqyeT Npou3BoanTb BOAONPOBOLHOWM
BOLOW MINN CXKaTbIM BO34YyXOM.

6.5 OnopoxHeHne TpybGonpoBodoB U 060OpyooOBaHWS TEMMOBLIX MYHKTOB W cUCTEM MOTPebneHuss TennoTbl [AOMKHO
OCYLLECTBMNSATBCA CaMOTEKOM B KaHanv3auuio C paspbiBOM CTPYH 4Yepe3 BOPOHKY, PaKOBUHY MM BOAOCOOPHBIN npusMok. [Mpu
HEBO3MOXHOCTN 00ecneynTb OMOPOXHEHWE CUCTEM CaMOTEKOM [JOIDKEH MpedycMaTpuMBaTbCsl PYYHOW HAcoC MMM Hacoc C
3NEeKTPONPUBOLOM.

OnopoXHeHne KoHAeHCaTHbIX GakoB npeaycMaTpyMBaEeTCsl MO HanopHbIM KOHAEHCATOMpoBOAaM B BOAOCOOPHLIN MPUSIMOK
JonyckaeTcsl npegycMmaTpuBaTh CIMB KOHAEHCaTa, ocTaBllerocs B 6ake HWXKe ypoOBHS BCacbIiBalOLLMX NaTpybKoB HACOCOB.

6.6 B nmony TennoBoro nyHKTa crnegyeT npegycMatpuBaTb Tpan €ciii OTMETKM CUCTEMbl KaHanvsauuMum BOOOCTOKa Wnuv
MoMyTHOro ApeHaxka TenmnoBbIX CeTer NO3BONSAT OCYLECTBMNSATb CAMOTEYHbIN OTBOA CrlydaliHbIX BO4 B 3TU CUCTEMBI, UMM BO-
[0COOPHBIA NPUSIMOK NMPU HEBO3MOXXHOCTM CaMOTEYHOro OTBOAA CIyYaiHbIX BOA.

6.7 Ons oTkaykn BoObl M3 BOAOCOGOPHOrO NpusIMKa B CUCTEMY KaHanmsauuu, BOAOCTOKA UMM MOMYTHOrO ApeHaxka [AOIhKeH
npegycmaTpuBaTbCa OAUH ApPeHaxHbIN Hacoc (6e3 pesepsa) B noasemHbIX TennoBbIX MyHKTaX OOMKHbI NpegycMaTpuBaThCa ABa
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OPEHaXHbIX Hacoca C 3MNeKTpornpuBodamyu OOMH U3 KOTOpbIX — pe3epBHbIA. Hacoc, npegHasHayYeHHbI ONs OTKayky BOAbl M3
BOJOCOOPHOro NpusiMKa, He JoMyckaeTCs MCNonb30oBaTh AJ151 NPOMbIBKM CUCTEM MOTPebneHns TennoThbl.

7 ANEKTPOCHABXEHUE U SJNIEKTPOOBOPYOOBAHUE

7.1 Tpn NpoeKTMPOBaHWN 3NEKTPOCHABXeHUS 1 anekTpoobopyaoBaHUSA TENnnoBbIX MYHKTOB criegyeT pPyKOBOACTBOBAaTbCS
TpeboBaHunamu «paBun ycTponcTea anekTpoyctaHosoky (MY3) n ykazaHmsiMu HacTosiLLero pasaena.

7.2 Tennosble NyHKTbl B YaCTW HaAEXHOCTW 3MeKTPOCHabXeHWs crieayeT OTHOCUTL K anekTponpueMHukam Il kateropun npu
YCTaHOBKE B HUX MOAKAYMBAIOLLMX CMECUTENbHBIX UM LMPKYNALUMOHHBIX HAcCOCOB CUCTEM OTOMMEHUS, BEHTUNALMU W FOPSILLEro
BOAOCHabXeHus, a Takke 3anopHON apMaTypbl Npy TeneynpasneHnn.

7.3 B TennoBbIX NyHKTax credyeT npegycmaTtpusaTb pabovee UCKycCTBeHHOe ocBelleHne ans VI paspsaa sputenbHon paboTsl
1 aBapuiiHOEe OCBELLEHME.

7.4 OnekTpuyeckue ceT [OMKHbI obecneyvMBaTb BO3MOXHOCTb paboTbl  CBApOYHbIX annapatoB U PYyYHOro
3NEKTPOMEXAHUYECKOTO MHCTPYMEHTA.

7.5 MecTtHoe ynpaBneHue 3aaBumkkamu C 3nekTponpuBogamMy M Hacocamu Ans noasemHbix LTI gomkHo aybnuposaTtbes
OVCTaHUMOHHbBIM yNpaBfieHMeM CO LUMTa, PacronOXeHHOro Ha BbICOTE HE HMKe NNaHWPOBOYHON OTMETKMN 3eMMu.

7.6 OnekTpoobopynoBaHue AOMKHO oTBevaTb TpeboaHusaM YD ana paboTbl BO BNaXHbIX NMOMELLEHWUAX, @ B NOA3EMHbIX
BCTPOEHHbIX U MPUCTPOEHHBIX TEMMOBbLIX MYHKTaxX — B CblPbIX NOMELLEHUSX.

7.7 Ons meTannuyecknx YacTew 3SfEeKTPOYCTAHOBOK, He HAaxOASLMXCS MOoA HanpshkeHueMm, OOIMKHO ObiTb MpegycMOTPeHO
3a3emMrneHve.

8 ABTOMATU3ALNA N KOHTPOIb

8.1 CpenctBa aBTOMaTM3auMM UM KOHTPONsS [OOMKHbI obecneunBaTb paboTy TennoBbiX MYHKTOB 6e3 MOCTOSIHHOrO
obcnyxuBatoLLero nepcoHana (c npebbiBaHnem nepcoHana He 6onee 50 % paboyero BpemeHn).

8.2 ABTOMaTM3aUMsA TENMOBbIX MYHKTOB 3aKPbITbIX U OTKPbITLIX CUCTEM TEeNNocHabXeHns AomkHa obecnevnBaTh:

nofaepaHve 3afaHHON TemnepaTypbl BOAbI, MOCTYNAOLWEN B CUCTEMY rOpSiHYEro BOAOCHAOXKEHMS;

perynupoBaHve nogadv TennoTbl (TEMMOBOro MoTtoka) B CUCTEMbl OTOMMEHMS B 3aBUCMMOCTU OT U3MEHEHUS napaMeTpoB
Hapy>HOro BO3Ayxa C Lienbio NoaaepXaHns 3afaHHON TemnepaTtypbl BO34yxa B OTannMBaeMbiX NOMELLEHUSX;

OrpaHM4YeHne MakcumarbHOro pacxoda BOAbl U3 TEMSIOBOW CETU Ha TEMNNIOBOW MYyHKT MyTEM NPUKPbLITUSA KrnanaHa perynsropa
pacxoga TEMnoTbl HA OTOMSIEHUE 3aKPbIThIX CUCTEM TEMMOCHAGXKEHMS AN OTAENbHbIX XWUMbIX U OOLLECTBEHHBLIX 30aHUA U MUK-
pPOpPanoHOB C MakCMMarbHbIM TEMIOBbIM MOTOKOM Ha BEHTUNAUMIO MeHee 15 % MaKkcumanbHOro TenroBOro NOTOKa Ha OTOMNNeHne
nmMbo NyTeM NpUKPbLITUSA KranaHa perynsaropa TemnepaTtypbl BOAbI, MOCTYNALWEN B CUCTEMY rOpsiHero BOAOCHAOXEHWS B TENIOBbIX
MyHKTaX OTKPbITbIX CUCTEM TENNOCHAOXEeHMS U 3aKpbITbIX CUCTEM TEMMOCHaGXEHUS MPOMBILLINEHHbIX 3AaHUA, @ TakKe >XWUMbIX
MUKPOPAMOHOB U OGLLECTBEHHBLIX 3[4aHWA C MaKCMMalbHbIM TEMMOBbLIM MOTOKOM Ha BeHTUnsiuuto 6onee 15 % MakcMManbHOro
TENMoBOro NOTOKa Ha oTonneHune. [lonyckaeTcsi orpaHMyYeHMe MakCMMarnbHOrO pacxoda BoAbl M3 TEMMOBOW CETUM Ha TEnroBOM
MYHKT NyTEM YCTAHOBKU CMeLnanbHOro perynsaropa ¢ krnanaHoM Ha nogatoliem Tpybonposoge. 3Ty e porb BbIMOMHAET perynsarop
MOCTOSIHCTBa pacxofa BOAbl, yCTaHaBNUBAEMbIN Ha nepeMblyke |l cTyneHn BoponoporpeBaTtens (CM. puc. 8) mpu OTCyTCTBUM
perynsitopoB pacxofa TEMMOTbl HA OTOMNMEHNE U 3aKPbITON 3a4BUXKKE NepemMblyky b;

nogaepxaHue Tpebyemoro nepenaga AaBreHuii BOAbI B MogaloLlleM n obpatHoM TpybonpoBodax TEMNmoBbIX CETEN Ha BBOAE B
LT nnn UTMN npu npeBblweHnn hakTU4ecKoro nepenaga Aaernennii Hag Tpebyemebim 6onee yem Ha 200 kla;

MUHMMAaIbHOE 3aflaHHOe AaBrieHne B obpaTtHOM TpybonpoBoae CUCTEMbI OTOMIEHUS NMPU BO3MOXHOM €0 CHUXKEHUN;

nogaepxaHve Tpebyemoro nepenaga AaBneHwWi BoAbl B nogawowem u obpaTHoM TpybonpoBogax CUCTEM OTOMMEHUS B
3aKpbITbIX CUCTEMAX TEMMO- CHABXXeHUs Npu OTCYTCTBUM PEryNATOPOB pacxoda TennoThl Ha oTonneHne (cM. puc. 7, 8), a Takke yc-
TaHOBKE KOPPEKTUPYIOLLUMX HACOCOB, XapaKTepu3yLLMXCS u3MeHeHneM Hanopa B npegenax 6onee 20 % (B gnanasoHe pabounx
pacxofoB) Ha NepeMbIYKe Mexay obpaTHbIM 1 noaroLmMm TpybonpoBogamu TeNNoBow ceTu (cM. puc 1, 2);

BKIIIOYEHME W  BbIKIIIOYEHME MOAMUTOYHbIX YCTPOWUCTB AN NOAAEPXKaHWs CTaTUYEeCKoro [JaBfneHuss B cuUcTeMax
TennonoTpebneHnsa Npu nx He3aBNCUMOM NPUCOEOUHEHUN;

3alUMTy CMCTEM NOTpebneHns TenNoThl OT NOBBILEHWS OABMEHWS UK TeMnepaTypbl BOAbI B TPYOONpPOBOAax 3TUX CUCTEM Mpwu
BO3MOXXHOCTM MNPEBbILLEHNS LONYCTUMbIX NapameTpOB;

noaAepaHvne 3afaHHOro AaBneHns Boabl B CUCTEME ropsivYero BOAOCHAOXEHMS;

BKITHOYEHME W BbIKMHOYEHNE KOPPEKTUPYIOLLIMX HACOCOB;

OrOKMPOBKY BKIIOYEHUS] PE3EpBHOrO Hacoca MpW OTKIOYEHUW paboyero, 3awuTy CUCTEMbI OTOMMEHWUS OT OMOPOXHEHUS
npekpaiieHve nogayn BoAbl B 6Gak-akkyMynsaTop MNU B pacluMpuTenbHbil 6ak npy HE3aBMCUMOM MNPUCOEAMHEHUU CUCTEM
OTOMMEHMS MO AOCTUXEHUN BEPXHETO YPOBHS B Hake 1 BKIOYEHUE NOANUTOYHbIX YCTPOWUCTB NPY SOCTMXKEHUU HUKHETO YPOBHS;

BKIIOYEHME W BbIKIIOYEHWE APEHAXHbIX HACOCOB B MOA3EMHbIX TEMMOBbLIX NMYHKTax MO 3aA4aHHbIM YPOBHSIM BOAbI B APEHaXHOM
npusMKe.

lNpumevaHue — ABTOMaTM3aLMIO feaspaLMOHHbIX YCTAHOBOK peKOMeHayeTca npegycmaTpusate B cootseTcTBum co CHull 11-35-76.

8.3 [Insa yyeTa pacxoga TEMMOBbIX MOTOKOB WM pacxoda BOAbl NOTPebMTensamu OOSmKHbI NpegycMaTpuBaTbes nNpubopbl yveTa
TEMNI0BON 3HEPrMM B COOTBETCTBUU C «[MpaBmnamm yyeta oTnycka TEMMOBOW SHEPTUNY.

8.4 MNpn He3aBUCMMOM MPUCOEOUHEHUM CUCTEM OTOMMEHUS K TEMMOBbLIM CETSM creayeT npeaycMaTpuBaTb ropsyYeBOAHbIN
BOAOMEp Ha TpybonpoBoae Ans NOAMNUTKA CUCTEM.

8.5 Pacxogomepbl 1 BOAOMEpPLI OOSMKHBI PACCUMTLIBATLCS HA MaKCMMarlbHbIN YacoBOW pacxon TennoHocutens no npun. 10 n
nogbupaTbesa Tak, YTOObl CTaHAApTHOE 3HAYeHMEe BEpPXHEero npegena uamepeHust 6bino GrkaniMm No OTHOLLEHWUIO K 3HAYEHUIO
MaKCUMarnbHOro 4YacoBOro pacxoaa.

8.6 MNprMeHeHne B OTKPbLITbIX CMCTEMAX TEMSIOCHAOXKEHUS N CMCTEMAX ropsivero BOAOCHAOXEHMS PTYTHbIX ANOMaHOMETPOB He
JonyckaeTcsi.

8.7 [InuHa npsaAMbIX y4yacTkoB TpybonpoBoda A0 M Mocre U3MepuUTenbHbIX YCTPOMCTB PacxogoMepoB OOSMKHA ONpeaensiTbCs B
COOTBETCTBUM C MHCTPYKLUUSIMU Ha NprBopbI.

8.8 MNpu nogaye OT UCTOYHMKA TENNOTbl MNOTPEOUTENIO Napa HECKONbKUX PasfnMYHbIX NapamMeTpoB AornyckaeTcs Ans ydveTa
BO3BpaLLaeMoro KoHAeHcaTa npegycMaTpuBaTb OOUH pacxoaoMep Ha obLem KoHAeHcaTonpoBoae Nocre KOHAEHCATHbIX HaCoCOoB.

8.9 B TennoBbIx NyHKTax Cc pacxogom TennoTbl 6onee 2 3 MBT, kak npaBwuno, AOMKHbI NpegycMaTpuBaTbCcs criegytolmne
KOHTPOMbHO-M3MepUTENbHbIE NPUBOPHI:
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a) MaHoMeTpbl camonuylime — Mocne 3anopHOW apmaTtypbl Ha BBOAE B TENMOBOM NyHKT nopatowero u obpaTHoro
TpybonpoBOAOB BOASHLIX TENSIOBLIX CETEN, NaponpoBOAOB U KOHOAEHCATONPOBOAOB.

6) MaHOMeTphbI MOKa3bIBaKOLLME:

0O 3anopHOM apmaTypbl Ha BBOAE B TENMOBOW MyHKT TpyOOMpOBOAOB BOASHbLIX TEMNMOBbIX CETeW, MaponpoBOLOB U
KOHAEeHCaTonpoBOAOB;

Ha pacrnpegenuTenbHOM M COOPHOM KOMMeKTopax BOASHbIX TEMfoBbIX CeTel WM MapornpoBOAOB, MOCME y3na CMELUeHUs, Ha
naponpoBoAax Ao M nocne peAyKUMOHHbIX KnanaHoB;

Ha TpybonpoBoaax BoAsiHbIX TENSOBbLIX CETEN M NaponpoBOAax A0 W Nocne perynsiTopoB AaBneHust;

Ha nogamLwux Tpybonposogax nocrne 3anopHON apmaTtypbl Ha KaXAoOM OTBETBMEHMM K cuctemMam notpebneHus Tennotbl n Ha
obpaTHbIX TpybonpoBogax A0 3anOpHOM apMaTypbl — U3 CUCTEM NOTPeBNeHns TennoThl;

B) LUTYLiepbl A MaHOMETPOB — A0 W MOCHe rPA3eBNKOB (UMbLTPOB U BOAOMEPOB;

r) TepMOMeTPbl CaMonuLLyLLMe — NOcre 3anopHON apMaTypbl Ha BBOAE B TEMNMOBOW NyHKT TPy60ONpoBOAOB BOASHLIX TEMMOBbLIX
ceTeln, NaponpoBOAOB M KOHAEHCATONPOBOAOB;

) TepMOMeTpbI NoKasbiBaoLwme:

Ha pacnpegenuTensHoM 1 cGOpHOM KOmnnekTopax BoAsHbIX TENMOBbLIX CETEN U NapOonpOBOAOB;

Ha TpybonpoBoaax BOAsHbIX TENMOBbLIX CETel Nocrne y3na cCMeLleHus:;

Ha noJaLLmMX 1 obpaTHbIX TpybonpoBoaax 13 Kaxaowm cucTeMbl NOTpebneHns TeNNOTbI MO Xo4y BOAbI Nepen, 3aABWKKON.

8.10 B TennoBbIX NyHKTax C pacxodom TennoTbl 4o 2,3 MBT gormkHbl npeaycMaTpmBaTthes:

a) MaHoMeTpbl NoKa3sblBatoLLme:

rnocne 3anopHOW apmaTtypbl Ha BBOAE B TEMMOBOW MNyHKT TpybONpoBOOOB BOASHbIX TEMNMOBLIX CETEN, NMaponpoBOAOB U
KOHAEHCaTOMNpPOBOAOB;

nocrne y3na cMeLleHus;

[0 1 nocne perynsaTopos AaBneHusl Ha TpybonpoBoaax BoAsiHbIX TEMMOBLIX CETEN 1 NaponpoBOAOB;

Ha naponposoAax A0 W Nocne peayKUMOHHBIX KrnanaHos;

Ha nogarowmx Tpybonposodax nocne 3anopHON apMaTypbl Ha KaxAoM OTBETBMEHUM K cucTemMam notpebneHns TennoTel U Ha
obpaTHbIX TpybonpoBogax A0 3anopHOM apMaTypbl — U3 CUCTEM NOTPeBNeHns TennoThl,

6) WTyLepbl Ans MaHOMETPOB:

0O 3arnopHOW apmaTtypbl Ha BBOAE B TEMMOBOW MYyHKT TpPyOOMpOBOAOB BOASHbLIX TENMOBLIX CETEel, MNaponpoBOAOB W
KOHAEHCaTONPOBOAOB;

[0 1 nocne rpsi3eBrKoB, UNbTPOB ¥ BOJOMEPOB,

B) TEPMOMETPbI NOKa3blBatoLLME:

rnocne 3anopHOM apmaTtypbl Ha BBOAE B TEMMOBOW MNyHKT TpybONpoBOOOB BOASHbIX TEMMOBLIX CETEN, NMaponpoBOAOB U
KOHAEHCaTONpPOBOAOB;

Ha TpybonpoBogax BoAsHbIX TENMOBbLIX CETeN Nocne y3na CMeLleHus;

Ha obpaTHbIX TpybonpoBodax U3 cuctem NoTpebneHns TennoThl Mo XOA4Y BOAbl Nepes 3aABMKKaMu.

8.11 MNokasbiBaloLwme MaHOMETPbI 1 TEPMOMETPbLI AOMKHbI MPeaycMaTpmBaThCs Ha BXoAe U BbixoAe TpybonpoBoaoB rpetoLent
1 HarpeBaeMoW BOAbl ANS KaX40W CTyneHn BogonogorpesaTeneli CMcTem ropsyero BOAOCHabXXeHUst 1 OTOMMEHMS.

8.12 lNokasbiBaloLwe MaHOMETPbl AOMKHbLI NpedycMaTpuBaTbCs Nepes BCacbiBAOWMMM U NOCNe HarHeTaTenbHbIX NaTpyokos
HacoCoB.

8.13 lpu ycTaHOBKE CcaMOMULUYLIMX TEPMOMETPOB M MaHOMETPOB cregyeT npedycMaTpuBaTb KPOME HUX Ha TeX Xe
TpybonpoBoaax LWTyLepbl AN NoKa3biBalOLWMX MaHOMETPOB W MMb3bl AN TEPMOMETPOB.

8.14 B cnyvyasx korga npubopbl yyeTa pacxoga TennoTbl KOMMMEKTYITCSH CaMOMULLYLLMMKM UM MOKa3biBaKOLWMMU
pacxogomepamMmu, TepMOMeTpamy M MaHoMeTpamu npedycMaTpuBaTe Aybnuvpylowime KOHTPOMbHO-U3MepuTenbHble Npubopbl He
cregyer.

8.15 ABTOMaTM3aUMIO U KOHTPONb YCTaHOBOK cOoOpa M Bo3BpaTa KoHAeHcaTa cneayeTt npegycmaTtpueaTth B 06beme, yka3zaHHOM
B CHulM 2. 0.4 07-86* ons KoHAEHcaTHbIX HACOCHbIX.

8.16 [na peaspaumoHHbIX YCTaHOBOK cnedyeT npegycmatpuBaTb Creaylowme KOHTPOMbHO-U3MepUTENbHbIE NPUBOpLI:
TepMOMETpbI, NOKa3sblBalLLue, ykasaTenu ypoBHS BoAbl B 6akax, MaHOMETPbI, MOKa3biBaloLMe 1 caMomnuLLyLLme.

8.17 Ha mecTHOM WyuTe ynpasneHus criegyet npegycmMaTpmBaTh CBETOBYIO CUTHANM3aLMIO O BKIOYEHUN Pe3epBHbIX HACOCOB U
OOCTWXEHUW criedyowmx npegernbHblX napameTpoB:

TemnepaTtypbl BOAbI, NOCTYNAOLWEN a CUCTEMY ropsiyero BOAOCHaOXeHW (MUHUManbHas — MakcumarbHas);

AaBneHns B obpaTHbIX TpybonpoBogax CUCTEM OTOMMEHWS Kaxgoro 3gaHus wnu B obpatHom  Tpybonposope
pacnpefenuTenbHbIX ceTen oTonneHus Ha Bbixode u3 LITT (MMHMManeHble — mMakcuMarsbHbIe);

MWHUManbHOro nepenaga AaBneHnii B nogatowiem n obpatHom TpybonpoBogax TENSIOBOW CeTu Ha Bxode W Ha Bbixoge u3 LITTT;

YPOBHEW BoAbl UM KOHAEHcaTa B 6akax U BOAOCOOPHbIX MPUAMKaX.

Mpy NpyMeHeHUn perynaTopoB pacxofa TensoTbl HA OTOMMNEeHWe crnedyeT npedycMaTpuBaTh CUrHaNM3auuilo O MPeBbILEHNN
3a4aHHOW BENNYMHbI OTKITOHEHUSI perynmpyemoro napameTpa.

8.18 Metoaguka pacyeTa rpacdukoB perynmpoBaHusl Nogauyn TennoTbl Ha oTonneHue y noTpebuTenei, nogaepX vBaeMbix
cucTemMon asTomaTu3auuu, npegycmMaTpuBaeMow B TEMnnoBbIX MyHKTax npueegeHa B npwun. 18. lMpu pacuvete aTux rpadukos
criedyeT yunTbiBaTb MNPUHATBIA PEXUM PerynupoBaHus OTMycka TennoTbl Ha WCTOYHUKE, BHYTPEHHME TennoBblgeneHus B
NOMELLIEHMSAX 30aHNIA 1 COOPYXXEeHWI, METEOPOSOrMieckue yCnoBus 1 ap.

9 JUCMNETYEPU3ALNA U CBA3b

9.1 [IMCTaHLUMOHHBIV KOHTPOSb 3a paboTon 06opyAoBaHMA 1 napamMmeTpamMm TENOHOCMTENS OCYLLECTBASETCS B AUCMETYEPCKUX
NyHKTax npeanpusTus TEnnoBbIX ceTel, o6beauMHeHHOW aucneTyepckon cnyxbe (OAC) >xunoro panoHa, MPOMBILNEHHOTO U
CenbCKOXO3AWCTBEHHOIO NPEeANPUATUS UMW Ha LUMTE YNpaBleHns UCTOYHMKa TennoThl.

Mpy TennocHabXeHnn OT KoTernbHbIX MOWHOCTLIO 35 MBT 1 MeHee ancneTyepusaumnio npegycMaTpusaTte He pekomMeHayeTcs

9.2 [lucneTtyepusauns ocyLecTBnseTcs:

aBapwiHo-NpeaynpeauTenbHON curHanusauvMen nyteMm nepegadv ogHoro obLiero CBETO3BYKOBOrO CUrHama O HapyLueHWsX
pexnmMoB paboTbl, NpeaycMoTpeHHon B n. 8.17;

AVCTaHUMOHHBIM yNpaBneHneM TenemMexaHusaumen, Kak NnpaBuno, B TeNieMexaHU3npoBaHHbIX CMCTeMax TenocHabxXeHus.

Mpn otcytctBUM OAC Ha NPOMbLILLNEHHOM UMW CEMbCKOXO3AWCTBEHHOM NPeanpuaTMn cregyeT npegycMatpuBaTb aBapunHO-
npegynpeanTenbHyo CUrHanu3aumio 13 nHanBuayanbHbIX TENNoBbIX NyHKToB B LITT.
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9.3 [luctaHuMOHHOE ynpaBneHwe criegyeT npegycMatTpuBaTb npu OOOCHOBaHMM ANs KNanaHoB, PErynupylolmx pPacxof
TennoTbl Ha OTOMMEeHNe u ropsiyee BogocHabxeHne, B cooteeTcTBum ¢ nn. 3.9, 3.10, 3.15 n 3,16 n ana gpyron apmaTtypbl 1 06opy-
[oBaHusl.

9.4 lNpu TenemexaHnsaumm npeaycMaTprBaoTCS:

a) Tenem3amepeHe Mo BbI30OBY CrieayloLwux napaMeTpoB TENNOHOCUTENS:

TemnepaTypbl BoAbl B NofatLlem TpybonpoBoae TennoBow cetn Ha Bxoge B LUTM vnu UTI npu otcytctBumn LTI Ons xunbix
1 OOLLECTBEHHBIX 3aHWUIA TeNenaMepeHne TemnepaTtypbl npegycmatpusaeTcs ogHo Ha Bce LUTI u UTIM B gaHHOM MukpoparioHe
npu TennocHabXeHnn oT OQHOro UCTOYHMKA TENMOTHI;

TemnepaTtypbl BOAbI B MoAaroLeM n obpatHom TpybonpoBogax CUCTEMbI OTOMIEHWS KaXKAoro 30aHus;

0) TenmecurHanusauusi nyTeMm nepefaduM OAHOro 06LIero CBETO3BYKOBOIO CUrHama O HapyLlleHUsIX PpexumoB paboTbl
npeaycmoTpeHHoro n. 8.17;

B) TeneynpasrneHne npn o6ocHoBaHnM B 06beme, ykazaHHOM B n. 9.3.

9.5 [Ina TennoBbIX MyHKTOB npu pacxoge TennoTbl 2,3 MBT n 6Gonee cneayeT npegycMaTpuBaTh TenedOHHY CBS3b C
ONCneTYepCcKnM NyHKTOM.

10 TPEBOBAHUS NO CHUXXEHWUIO YPOBHEN LUYMA U BUBPALIUM OT PABOTbl HACOCHOIO OBOPYOBAHUSA

10.1 TpeboBaHusa HacTosLero pasgena [OMkHbl cobnogaTtbCa B LEensax npefoTBpalleHus MPEBbILEHUs YPOBHEN LiyMa U
BM6pauun, gonyckaembix FOCT 12.1.003, FTOCT 12.1.012 n CHuI [I-12-77 8 30aHUsIX CO BCTPOEHHBLIMWU TEMMOBLIMU MyHKTAMK 1
Gnuanexalymx K TenIoBbIM NyHKTaM.

MpumevyaHue — Tpe6GoBaHWS HACTOSILLEro pasfena pacnpoCTPaHSITCA Ha TennoBble MYHKTbl MPOMBILMEHHBIX U CEMbCKOXO3SICTBEHHbBIX
npeanpusiTUii, eCnu OHW NPEAYCMOTPEHbI TEXHUYECKUM 3aaHNEM Ha NPOEKTUPOBAHWE TENIOBOTO MyHKTA.

10.2 TenmnoBble NyHKTbI, 0bOpyAyeMble BeECaMu, He AOMNyckaeTcs pa3MellaTtb CMEXHO, MoA WMWN Hag MOMELLEHUSMU XUMbiX
KBapTUp, CNanbHbIX W UIPOBbLIX AETCKUX AOLUKOMbHBLIX YYPEXOEHUN, cnanbHbIMU MOMELLEHUSMM LUKOM-MHTEPHATOB, FOCTUHWL,
OBLEeXNTUIN caHaTopueB, JOMOB OTAbIXa, MAHCMOHATOB, NManartaMnm M OnepaUMoHHbIMKU BONbHUL, NOMELLEHNAMU C ANUTENbHBLIM
npebbiBaHnem GOMbHbIX, KabNHeTamMu Bpayew, 3puUTenbHBIMU 3anaMn 3penuLLHbIX NPeanpuaTUi, 3a UCKNIOYEHNEM TeX NYHKTOB,
roe ycraHaenueatoTcs 6ecpyHaameHTHbIe Hacockl, obecneynBaoLLe ypoBeHb 3BYKOBOrO AaBMEHNS B CMEXHbIX NMOMELLEHUSX, He
npesbiwatowmn gonyctumelinn no CHull 11-12-77.

lMpumeyaHue — Ha TennoBble MyHKTbl, B KOTOPbIX MpedycmaTpuBaeTcs ycTaHoBKa 6ecyHOaMEeHTHbIX HAcoCOB TpeboBaHMSA HaCTOsLLEro
pasgena He pacnpoCTPaHsITCS.

10.3 MuvHumanbHOe paccTosHue B CBETY OT OTAENbHO CTOAWMX HaszeMHblX LTI Ao HapyXHbIX CTeH noMeLLeHun,
nepeyvncneHHbIx B n. 10.2, 4OMMKHO NPUHMMATbLCA HEe MeHee 25 M.

10.4 HapyxHble orpaxgatoLime KOHCTPYKLMN Ha3eMHbIX TEMNMOBbIX NMYHKTOB AOMKHbI UMETb BENUYMHY U30MSALMM OT BO3OYLLIHOMO
wyma, onpeaensiemyto B cootrsetctaum co CHull 11-12-77.

10.5 HapyxHble OBepu u BOpOTa TEMsOBbIX MYHKTOB HEe AOSMKHbI, Kak npaBuno, ObiTb HanpaBneHbl B CTOPOHY MOMELLEHUn
nepeyncnenHeix B N. 10.2, 1 OOMKHbI UMETb YMIOTHEHWE MPUTBOPOB C AOMYyCKAaeMbIM 3a30pOM MO NepumeTpy He Gonee 1 m.
[onyckaeTcsa pasmeLlatb HapyXHble ABEPU U BOPOTAa B CTEHAX TEMSOBbIX NMYHKTOB, OOpaLLeHHbIX B CTOPOHY Haubonee yaaneHHoro
U3 yKa3aHHbIX MOMELLEHWIA.

10.6 HeobxogMMOCTb MNPUMEHEHMS [MyWMTENe LyMa Ha BEHTUNSIUMOHHBIX MNpPOeMax B HapyXHbIX OrpaxaeHunsx
3ByKOMornowatLLern o6nLoBKN CTEH M NOTONKA U BbIOOP UX KOHCTPYKLUMU LOIMKHbI ONPeaensiTbCa pacyeToM.

3BykonornoLarLlasi o6nmuoBka AormkHa NpeaycMaTpmBaThCa U3 HECropaeMbiX MaTepuarnos.

10.7 B oTAenbHO CTOAWMX TEMMOBbLIX NyHKTax TonwmuHa 6eTOHHOro nona ormkHa npuHuMaTtbest He meHee 0,2 M Mo nec4aHon
noAckbInke TonwuHom He MmeHee 0,2 M. Mpy 3TOM B Ha3eMHbIX TEMMOBbIX MyHKTAX MOM AOMKEH OTAENATbLCA OT HAPYXHbIX Orpax-
JaroLWmnX KOHCTPYKLUUI 3a30pOM LWMpUHOK He MmeHee 0,05 M ¢ 3anonHeHMEM ero NeckoMm.

10.8 B oTAENbHO CTOSALWMX TENMOBLIX MyHKTAX PEKOMEHAYETCA NpeaycMaTpuBaTh XXECTKOE KpenneHme HacocoB K hyHAAMEHTY,
a BO BCTPOEHHbIX M NPUCTPOEHHbIX TEMMOBbLIX MYHKTAX HACOChl CrieQyeT YyCTaHaBnMBaTb Ha BMOPOM3ONMPYHOLLME OCHOBAHMS, Kak
npaBuno, C NPY>XMHHbLIMWU BUOPOU3ONSTOPaMU.

[nsa coeguHeHns TpybonpoBoaoB ¢ NaTpybkaMm HAcCOCOB AOIMKHbI NpegycMaTpuBaTbCs rMbKne BCTaBKU ONIMHON HE MeHee 1 M,
yCTaHaBNMBaeMble KaK NpaBuiio, B rOPU3OHTANbHOM MIOcKOCTU. B kayecTBe rmbKMx BCTABOK Npu TemrnepaTtype TennoHocuTens oo
100 °C pekomeHayeTCsa NPUHUMATL PE3MHOBLIE HarnopHble pykaBa C TEKCTUNbHbIM kapkacom no FOCT 18698.

B oTaenbHO CToAWMX TENNOBLIX NYHKTaX rmbkMe BCTaBKM LOMNYCKAeTCs He NpeaycMaTpuBaTh.

10.9 B mectax BBOAa TpybonpoBOAOB, MAYLIMX OT OTAENbHO CTOSILMX WKW MPUCTPOEHHBIX TEMMOBLIX MYHKTOB, B 3[4aHWSA
XecTkas 3agenka Tpyb B CTeHbl U pyHOAMEHTbI 9TUX 30aHWI He JoMycKaeTcs.

Pa3mepbl oTBepcTUin Ans nponycka Tpyo yYepes CTeHbl U PyHOAMEHTbI JOIMKHBI 00ecneymBaTth 3a30p Mexay NMOBEPXHOCTSIMU
TENNOU30MALMOHHON KOHCTPYKUMWM TpYObl M CTPOUTENBHOW KOHCTPYKUWMIA 3p4aHusa. Ons 3agenku 3as3opa crnegyet MpUMEHSTb
3nacTU4YHbIE BOOOra3oHENpoHMLaeMble MaTepuarnbl.

HenogewxHble onopbl Ha 3TUX TPYOONPOBOAAX AOIMKHbI Pa3MeLLaTbCs Ha PacCTOSTHUM HE MEHEee YeM 2 M OT HapY>KHOW CTEeHbl
30aHuS.

10.10 Bo BCTPOEHHbIX U NMPUCTPOEHHbIX TEMMOBLIX MyHKTaX NoA onopbl TPy6onpoBoAoB 1 060pyaoBaHUS NPY UX KPEMNEHUU K
CTPOUTENbHBIM KOHCTPYKUMAM 34aHUMs HeoOXoaMMO npegycMaTtpuBaTb BMOPOU3OMNMPYHOLLME MPOKMNaAKu, B KayecTBE KOTOPbIX
pekoMeHayeTCsa NPUMEHSTb PE3NHOBbLIE BUOPON3ONSATOPLI (KOBPUKN).
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11 AONOJIHUTENbHbIE TPEBOBAHUA K MPOEKTUPOBAHUIO
TEMNOBbLIX MYHKTOB B OCOBbLIX NPUPOAHbIX U KITMMATUYECKUX YCNOBUAX CTPOUTENILCTBA

OBLUME TPEBOBAHUA

11.1 Mpu NpoeKTUPOBaHNM TEMIOBLIX MYHKTOB B paioHax ¢ cecMnyHoCTbio 8 6annos 1 6onee, Ha BEHHOMEP3NbIX rPyHTaXx, Ha
nogpabaTbiBaeMbIX TEPPUTOPUSX M B panioHax C MPOCafoYHbIMU OT 3amMadvBaHus rpyHTamu |l Tuna HeobxoguMmo cobniogatb
TpeGosanua CHuMM 2.02.01-83, CHuM 11-7-81" (u3a. 1995 r. ), CHuM 2.02.04-88.

Mpu pa3melleH 6akoB Ha NpocagoyHbIX rpyHTax |l Tuna cnegyet cobnioaaTh Takke TpeGosaHua CHulM 2.04 02-84".

lMpumeyaHue — lNpun NpocagoyHbIX rPyHTax | TMNa TennoBble NyHKTbl MPOEKTMPYoTCA 6e3 yyeTa TpeboBaHM AaHHOro pasgena.

PAWOHBbI C CENCMUYHOCTbIO 8 U 9 BANNOB

11.2 PacyeTHas CeNCMWUYHOCTb ANSA 34AHUMA TEMMOBbIX MYHKTOB [AOMMKHA MPUHUMATBCA OAUHAKOBOW C  YCTAHOBIIEHHOW
pac4eTHON CENCMUYHOCTbIO ANs 34aHWIA, 06CnyX1BaeMblX TEMMOBbIM MYHKTOM.

11.3 BbicoTa 34aHuUin Ha3eMHbIX TEMNMOBbLIX MYHKTOB He AOMXHa NpeBbiwath 4 M.

11.4 3anopHas perynupyioLias u npefoxpaHnTenbHas apmaTypa Hes3aBnCMMO OT NMapameTpoB TeMnnoHOCUTenen n amameTpos
Tpyb [OMKHa NPUHUMATLCS CTanbHON.

11.5 B mectax npucoeguHeHus TpybonpoBOAOB K Hacocam, BogonogorpesatensM u Gakam [AOmkHbl NpegycMaTpyBaThes
KOHCTPYKLMN KOMMEHCaLUMOHHbIX YCTPOMCTB, obecneuvBarolne nNpodosibHble U YrmoBble nepemelleHusi Tpybonposogos. [o-
nyckaeTcs npumeHeHue rnbkux BcTaBok no .10.8 HacToswero ceoga npasu.

11.6 B mectax npoxoga TpybonpoBOAOB TENMOBLIX ceTew yepe3 pyHOAMEHTbl U CTeHbl 34aHWA TEMMOBbIX MYHKTOB 3a30p
MeXay MOBEPXHOCTbIO TEMMOU3ONALMOHHON KOHCTPYKUMU TPyObl, BEPXOM M CTEHKaMu npoema AOIKeH npedycMaTpuBaTtbCs He
meHee 0,2 M.

[nsa 3apenkv 3a3opa cnepyeTt NPUMEHsSTb 3nacTuyHble BOAOrasoHenpoHuLaemble Matepuansi.

PAVWOHbI BEYHHOMEP3J1bIX FPYHTOB

11.7 TMpun pacyeTe TpyboNpoBOAOB Ha CAMOKOMMEHCALMIO TEMMOBbIX YANMHEHUWN C LieNbio MOBbILEHUSs MMOKOCTU y4YacTKoB
TpybonpoBoAoB MexXAy HEMOABWXKHBIMM ONopamMu pac4eTHOe TennoBoe yaAnvHeHve yyactka cnegyet ysenuumeath Ha 20 %.

11.8 34aHns 1 coopyXeHns TennoBbIX MYHKTOB CriedyeT NpoeKTUpoBaTh HAA3EMHbLIMY C BEHTUMMPYEMbIMU NOAMNONbAMM.

11.9 MNpoknagky TpybonpoBoaoB crnedyeT NpedycMaTpyuBaTh Bbille YPOBHSI Nona. YCTPOMCTBO B MOy KaHanoB U NPUSMKOB He
ponyckaetcs.

11.10 Ons onopoxHeHns obopydoBaHWA M TpPyOOMpOBOAOB TEMMOBOro NyHKTa M CUCTeM MoTpebneHus TennoTbl criegyet
npegycMaTpuBaTb CUCTEMY ApPeHaXa U CMBa BOAbI, UCKIIOYAIOLLYI0 BO3AENCTBME TEMNOThI HAa FPYHT.

11.11 Yucno napannenbHo paboTawlwmx BogonogorpesaTener Ons CUCTEM OTOMMEHUSA OOIMKHO ObiTb HE MeHee ABYX,
paccyuTaHHbIX Ha 75 % Npoun3BOAWTENBHOCTU KaXAbli, @ AN CUCTEMbl OTOMMEHUS 34aHUA U COOPYXKEHWA, He OOMNyCKatoLmx
nepepbIBOB B nogaye tennotbl, — Ha 100 %.

11.12 MNpw npyMeHeHMn apmaTypbl OOLLENPOMBILLNIEHHOTO Ha3Ha4YeHns 1N Kpenexa, U3roTOBMEHHOro U3 YrnepoancTon cranu,
OOMKHbI cobnogaTbCa MeponpUATUS, UCKMOYaloLLMe BO3MOXHOCTb CHVXEHUST TemnepaTypbl ctany Hwke muHyc 30 °C npu TpaH-
CNOPTUPOBaHWUU, XPAHEHUUN, MOHTaXe U JKCNnyaTaumu.

11.13 3arny6neHne 6akoB ropsyern BOAbI 1 KOHAEHCATHbLIX GAKOB HWMXKE NNaHNPOBOYHBIX OTMETOK 3EMNW NPU CTPOUTENLCTBE Ha
BEYHOMEP3MbIX FPYyHTax no NpuHUMMY | (C cOXpaHeHneM Mep3noro COCTOSIHWSA rPYHTOB) He AOMyCKaeTCs.

NOAPABATbIBAEMbIE TEPPUTOPUU

11.14 lMpun NPoOEKTUPOBaAHMM TEMMOBLIX MYHKTOB Ha MogpabaTbiBaeMbiX TEPPUTOPUAX AOIBKHLI cobntogaTecs TpeboBaHus nn.
11.4—11.6.
11.15 Ycunua ot HenogBWMXXHbIX ONOP He AOMXKHbI NepefaBaTbCs HA KOHCTPYKUMIO 30aHUN.

NPOCAOOYHBIE OT 3AMAYUBAHUA TPYHTDI

11.16 Mo nonamum TensoBbIX MYHKTOB M GakaMu cnegyeT npegycMaTpuBaTh YNITOTHEHUE TPpyHTa Ha rnyouHy 2.0—2,5m. KoHTyp
YNIIOTHEHHOTO rPyHTa OCHOBAaHWS AOIMKeH ObITb 6omnbLe rabapnToB COOpPYXeHUs He MeHee YeM Ha 3,0 M B KaXKaylo CTOPOHY.

Monbl AoMkHbI ObITb BOOOHEMPOHNLIAEMBIMU U UMETb YKIOH He MeHee 0,01 M B CTOPOHY BOOOCOOPHOro BOAOHENPOHMLAEMOrO
npusaMka.

B MecTax conpspkeHusl MOMoB CO CTeHaMMU AOJMKHbI NpeaycMaTpuBaThC BOAOHENPOHMLAEMbIE MIUHTYChI Ha BbicoTy 0,1 — 0,2
M.

11.17 PacctosiHne oT 6aKkoB-akkyMynsTOpoOB M KOHAEHCaTHbIX 6akoB, pa3mellaeMbiX BHE TEMMOBbIX MYHKTOB, A0 3[4aHWA U
COOPYXEHWIN JOIMKHO ObiTh: NMpuW rpyHTOBLIX ycrnoBusax Il Tna (c BOAONpOHMLAEMbIMI NOACTUNAIOWUMN TPYyHTaMKn) He MeHee 1,5
TOSLLMHBI NPOCaA0YHOro Crost; NpU rpyHTOBbLIX ycnoBusix |l Tna (c BogoHenpoHMUuaeMbiMy NOACTUNAIOWMMUN TPYHTAMK) HE MeHee
Tpex TONLMH NPOCagoYHOro crnos, Ho He 6onee 40 m.

11.18 MNpoknaaky TpybonpoBoAoB cnepyeT npegycMaTpuBaTh, Kak NPaBuno, Bbille YPOBHS norna.

[onyckaeTcst npoknaaka Tpy6onpoBoAoB B BOAOHENPOHULIAEMbIX KaHanax.

11.19 B wmecTtax npoxoga TennoBbiX ceTel yepe3d (yHAAMEHTbl WMM CTEeHbl 34aHWIA TEennoBblX MYHKTOB 3a30p Mexay
NMOBEPXHOCTBI TEMMON3ONALMOHHOM KOHCTPYKLUMN TpyGonpoBoaa M BEPXOM (HM30OM) OTBEPCTUS AOIDKEH NpeaycMaTpuBaThCs C
Y4ETOM BO3MOXHOM NPOCaAKN 34aHNUS UM COOPYXKEHMSI.
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NPUNOXEHMUE 1

MWHUMATNbHBLIE PACCTOSIHUSA B CBETY OT CTPOUTENBLHbLIX KOHCTPYKLIUA 0O TPYEOMNPOBOAOB,

OBOPY[OBAHUA, APMATYPbI, MEXXIY MOBEPXHOCTAMU TEMNNOU3ONAUNOHHbLIX KOHCTPYKLIMA CMEXHbIX

TPYBOMNMPOBOAOB, A TAKXE LULMPUHA NMPOXOO0B

Tabnuua 1
MuHMManbHbIe paccTOSAHUA B CBeTYy OT TPy60ONpoBOAOB A0
CTpOUTENbHbIX KOHCTPYKLUWUM U A0 CMEXHbIX TPy6onpoBoaoB
YcnoBHbIN gnameTp Tpy6onpoBoaos, PaccTosiHne oT NoBEpXHOCTH TEMNON3ONALMOHHON KOHCTPYKLMKN TpyBONpoBOAOB, MM, HE MEHee
MM
[0 CTeHb! no Ao nona [0 NOBEPXHOCTMN TEMNMON30NALMOHHON KOHCTPYKLINM
nepekpbITUA cMexHoro Tpybonposoga
no BepTukanm M0 ropuM3oHTanu
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
lMpumeyaHue—TIpn PEKOHCTPYKUMM TEMMOBbIX MyHKTOB C WCMONb30BaHWEM CYLLECTBYIOLMX CTPOUTENbHBIX KOHCTPYKLMIA JonyckaeTcs
OTCTYNSIeHVe OT pa3MepoB, YkasaHHbIX B JaHHOW Tabnuue, HO ¢ y4eTom TpeboBaHui n. 2.33.

Tabnuua

HaumeHoBaHve OﬁOpy,ElOBaHMﬂ N CTpOUTENbHbIX KOHCprKLlMVI, MeXay KOTOpbIMU npeaycMaTpuBaroTCA NPoxXoabl

LWwnpurHa npoxoaos
B CBETY, MM, He

MeHee
Mexay Hacocamu ¢ anekTpoasuratensaMmu HanpsbkeHmem go 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexgy Hacocamu v CTEeHOI 1,0
Mexay Hacocamu 1 pacnpegenuTenbHbIM WUTOM unu wmtom KUMnA 2,0
Mexay BbiCTynaroLwmmMmn YactsmMu obopyaoBaHus (BogonogorpeBaTtenen, rpsi3eBMKOB, 311EBAaTOPOB U Ap.) Unm 0,8
BbICTyMaLWUMN YacTsamMy 060pygoBaHKs 1 CTEHON
OT nona nnu NepekpbITUS 40 NOBEPXHOCTU TEMNOU3ONSALMOHHBIX KOHCTPYKLMIA TPyOOnpoBOaoB 0,7
[ns obcnyxmBaHns apmaTypbl M KOMMNEHCATOPOB (OT CTeHbI A0 hnaHua apmaTypbl Ny Ao KOMMeHcaTopa) Npu avameTpe
Tpy6, MM:
00 500 0,6
o1 600 oo 900 0,7
Mpn ycTaHoBKe ABYX HACOCOB C 3nekTpoABuUratensmMun Ha ogHoM cpyHaameHTe 6e3 npoxoaa MeXay HUMK, HO C 1,0
obecrneyeHneM BOKPYr CABOEHHOW YCTAaHOBKW NPOXOA0B

Tabnuua 3

MuHuMmanbHoe paccTosiHue B CBETY Mexay TPY6OI1pOBOF|aMVI n CTponTesNibHbIMU KOHCTPYKUUAMU

HaumeHoBaHne PaccrosiHne B cBeTy,
MM,
He MeHee

OT BbICTYNAKOLLMX HYacTeNn apMaTypbl U 060pyAoBaHNS (C yH4eTOM TENMOoM30NALMOHHON KOHCTPYKLMKN) A0 CTEHbI 200

OT BbICTynawLWMX YacTel HaCOCOB C 3nekTpoAaBuratensmu HanpsbkeHmem o 1000 B ¢ gmvameTrpom HanopHoro 300

natpybka He 6onee 100 Mmm (Mpu ycTaHOBKe y CTeHbl 6e3 Nnpoxoaa) Ao

CTeHbI

Mexay BbICTynaroLwyMm1 HacTAMM HACOCOB W AMEKTPoABUraTenei Npu yCTaHoOBKe ABYX HACOCOB C anekTpoaBuUraTensammu 300

Ha ogHOM dbyHAameHTe y cTeHbl 6e3 npoxoaa

OT chnaHua 3agBWKKM HA OTBETBNEHUN A0 NOBEPXHOCTM TENNOU3ONSALNOHHON KOHCTPYKLIMU OCHOBHbIX TPYO 100

OT BbIABUHYTOrO WNWHAENS 3aABWXKKM (MW LWITypBana) 40 CTeHbl nnu nepekpbitisi npu Dy <400 mm 100

To xe, npn Dy =500 mMm 200

OT nomna Ao HU3a TENNoM30NALNOHHOW KOHCTPYKLMN apMaTypbl 100

OT cTeHbl Unu OT donaHua 3aABWXKM A0 LWTYLEepoB ANst 100

BbINycka BOAb! MNu BO3dyxa

OT nona unu NepekpbITUS 40 NOBEPXHOCTM TENNOU3ONSALNOHHON KOHCTPYKLUMU TPYD OTBETBNEHUN 300
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MPUNOXEHMUE 2

METOAWKA ONPEQENEHUA PACYETHOW TENNOBOW NPOU3BOAUTENBLHOCTM BOAONOAOIrPEBATENEN
OTOMNEHUA N TOPAYEITO BOOOCHABXEHUA

1. PacueTHyl0 TEMMoByi0 MPOU3BOAUTENLHOCTL Bogonogorpesatenen Q5 crnemyeT NpUHUMATh MO pacyeTHbIM TEMMOBbIM
NMOTOKaM Ha OTOMSIEHNE, BEHTUNSALMIO U ropsiyee BOAOCHaGXeHWe, NpuBeOEHHbIM B MPOEKTHOW [OKYMEHTALUMW 30aHUIA U COOpY-
XEeHun.

Mpu oOTCyTCTBUM NPOEKTHOW AOKYMEHTauuuW [OMycKaeTCs OnpeaensTb pacyeTHble TEennoBble MOTOKM B COOTBETCTBUMM C
ykasaHuamu CHulM 2.04. 07-86" (No yKpynHeHHbIM nokasaTensam).

2. PacuyeTHylo TEMOBYIO NMPOVN3BOAUTENBHOCTL BOONOAOrpeBaTenei ans cuctem otonnerns Q7o cneayet onpenensite npu
pacyeTHONM TeMMepaType HapYXHOro BO34yxa Ansi NPOEKTUPOBaHNs oTonneHus t, , °C, 1 NpMHMMaTh NO MakcUMarbHbIM TEMNMOBLIM
noTokam Qgmax, ONPEAENSIEMbIM B COOTBETCTBUW C yKasaHuem n. 1.

Mpu He3aBUCUMMOM NpUCOEONHEHNM CUCTEM OTOMIEHMS 1 BEHTUNSALUNM Yepes o0Lmin BogonoaorpeBaTerb pacyeTHas TensoBas
Nnpon3BOAMTENBLHOCTL Bogonogorpesartens, BT, onpegensietca no cymme MakCMMarnbHbIX TEMNMOBbIX MOTOKOB Ha OTOMMEHME U

3. Pac4yeTHyio TennoByl MpPOM3BOAMTENBHOCTb Bogonogorpesatener, BT, ona cuctem ropsiiero BOAOCHAOXEHUsI C y4eTOM
MOTepb TEMMOThl MOAAKLWMMMA U LIMPKYNALMOHHBIMM TpyGonposogamu Q%7 BT crieflyeT onpeensT Npu TemMnepaTypax Boabl B
TOYKe nsnoma rpachmka TemnepaTyp BoAbl B COOTBETCTBUM C yKa3aHUsAMM M. 1, a Npy OTCYTCTBUU NPOEKTHON LOKYMEHTauum — no
TennoBbIM NOTOKaM, onpeaensieMsiM No crneayowmm opmynam

npn HanMymMm GakoB-akKyMynsTOPOB HarpeBaeMoW BOAbl y MoTpebutenenn — no cpedHemy TEMnOBOMY MOTOKY Ha ropsyee

h
v » Q
BOOOCHabXeHWe 3a oTonuTeNbHbIN Nepuog, onpeaensiemomy no n. 3. 13,a CHull 2.04. 01-85, no cdopmyne Qh =

12

3aBMCMMOCTY OT NPUHATOrO 3anaca TennoTel B 6akax no npuin. 7 u 8 ykasaHHoi rnasbl (v no CHulM 2.04 07-86" —Q?P = Qh );
m

mnnm

NPy OTCYTCTBUM GaKOB-aKKyMyNSTOPOB HarpeBaemol BoAbl y MoTpebuteneil — Mo MakcMMarbHLIM TEMnoBbLIM MOTOKaM Ha
ropsdee BogocHabxeHne, onpeaensembiM no n. 3.13,6 CHul 2.04.01-85, Q:P - Q: (vnm no CHuM 2. 04.07-86*Q:P -Q
r

hmax )
4, |_|pVI OTCYTCTBUMN OaAHHbIX O BeJIMYUHE NOTEepb TEensoTbl pr60I'IpOBOIJ,aMVI CUCTEM TropsaYero BO,D,OCHaG)KeHVIFI AonyckaeTtcd
TennoBble NOTOKN Ha ropsa4yee BO/J,OCHa6)KeHVIe. BT, onpegenaTb No cbopmynaM npu Hann4nm 6aKOB-aKKyMyJ'IF|TOpOB

Q.= 3_(_:6' (55 -1 K. (1)
npu OTCYTCTBUM BaKOB-aKKyMynsiTOPOB Qh . % . (Gh max T Ghmc KTH)(55 - tc); 2)

raoe Krn— Ko p1UMEHT, yYnTbIBaOLWLMIA NOTepU TensnoTel Tpy6onpoBoaamMy CUCTEM ropsiyero BOAOCHaBXeHWs!, MPUHUMaeMbIi
no taén. 1.

Tabnuua 1
Tunbl cMcTeEM ropsiiero BogoCcHabXeHnst KoadhdpuumeHT, yunTbiBaoLWwmin noTepu TennoTbl TpybonpoBogamu, Kin
Npv HanM4Mmn TennoBbIX ceTen ropsyero | 6e3 TennoBbIX CETEN ropsiyero
BOAOCHabxeHus nocne LTI BOAOCHabXeHus
C n3onupoBaHHbIMK CTOsikaMu 6e3 Nono-TeHuecylunTenen 0,15 0,1
To xe, C MoNoTeHLecyLUIMTENsIMU 0,25 0,2
C HeM30nMpoBaHHbLIMK CTOSIKAMU W MONOTEHLIECYLUNTENAMY 0,35 0,3
Tabnuuya 2
YuncneHHoCTb Xutenen 150 250 350 500 700 1000 | 1500 | 2000
KoachhmumeHT YacoBow HEpPAaBHOMEPHOCTU BOCOMOTPEDBNEHUS Ky 5,15 4.5 4.1 3,75 3,5 3,27 3,09 2,97
MpogomkeHue Tabn. 2
YNCNEHHOCTb XuUtenen 2500 | 3000 [ 4000 | 5000 | 6000 | 7500 | 10000 [ 20000
KoachdmumeHT YacoBow HEpaBHOMEPHOCTU BOAONOTPEBNEHNST Ky 2,9 2,85 | 2,78 2,74 2,7 2,65 2,6 2,4

I'IpM OTCYTCTBUM OaHHbIX O KOJIMYEeCTBE U XapaKTepuctuke Bo,u,opas6opr|x I'IpVI60pOB yacoBom pacxoa ropﬂqeﬁ BOAbI Ghmax
And Xunbix paIZOHOB paonyckaeTcd onpenendartb no CbOpMyne
Gh max = KT Z Gh’ (3)

raoe Ky — KoadpduLUMEHT YacoBOW HEPAaBHOMEPHOCTU BoAoNOTpeBNeHNst NpuHMMaeMeIin no Tabn. 2.

lMpumeyaHue — [Insa cuctem ropsiyero BOAOCHaOXeHUsi, 06CNyXMBaoLWMX OLHOBPEMEHHO XuMble U 0bLLEeCTBEHHbIE 34aHUs,
KO3hPULMEHT YaCOBON HEPABHOMEPHOCTM crnedyeT MPUHMMATh MO CyMME YMCIIEHHOCTU XUTENEN B XWUIbIX 34aHUSAX U YCITOBHON
YnCNeHHOCTN xutenen Uy, B 0BLLECTBEHHbIX 3AaHusX, onpeaensemoi no gopmyne

Uycn =025 GE:” (4)

roe G — CcpeaHuin pacxon BoAbl Ha ropsiiee BOAOCHabXeHME 32 OTONUTENBHBIN Nepuog, Kr/4, AN o6LLEeCTBEeHHbIX 30aHWIA,
onpegensiembii no CHulM 2.04.01-85.

Mpu OTCYTCTBMM [aHHbIX O Ha3HayeHun OOLLECTBEHHbIX 3[AaHWIA OOMycKaeTcs Mpu onpedeneHnm KoadduumMeHTa YacoBON
HepaBHOMEPHOCTH Mo Tabn. 2 YCrOBHO YNCINEHHOCTb XUTENEen NPUHUMAaTL ¢ KoadduumeHTom 1,2.
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NPUNTOXXEHUE 3
METOAVKA ONPEAENEHUSA NAPAMETPOB 1151 PACYETA BOAONOAOIPEBATENIEN OTONNEHUA
1. PacyeT NoBepXHOCTM Harpesa BoAoroforpesaTenei otonnenns F, M°, MPOBOAMTCS MU TemnepaType BOAbl B TEMroBok

CEeTW, COOTBETCTBYIOLLEW pacyeTHON TemrepaType HapyXHOro BO3fyXa ANsl MPOEKTUPOBAHUSI OTOMMEHUS,, U HA pacYeTHYK Mpo-
n3soauTenbHocT Q%F, onpeaeneHHyto o npun. 2 , no opmyrne
SP
Q,

F=—="- (1)
kat,
2. TemnepaTypy HarpeBaemMon Bogpl criegyeT npuHuMaTh:
Ha BXxode B BOAoOMNoAorpeeatenb t,, — PaBHON TemnepaType Bodbl a obpaTHom TpybonpoBoae CUMCTEM OTOMMEHUS npu
Temneparype HapyxHoro sosayxa to;
Ha BbIXOAe M3 BoJoMnoJorpesaTens 1oy — PaBHOW TemnepaType BoAbl B nojatoliem Tpybonposoae Tennosbix ceten 3a LITM

unu B nogatoLem TpybonpoBoae cMCTEMbI OTOMMEHNUS MpU ycTaHoBKe BogonogorpesaTtens B UTI npu TemnepaTtype HapyXHOro
Bo3ayxa to;

MpumeyaHme — [pu HE3aBMCMMOM MPUCOEOMHEHUM CUCTEM OTOMMEHUS U BEHTUNSUMM Yepe3 obwmi BogonoaorpesaTenb
Temnepartypy HarpeBaeMoin BOAbl B oOpaTHOM TpybonpoBoAe Ha Bxode B BOAONOAOrpeBaTenb criedyeT OnpedensTb C y4eToM
TemnepaTtypbl BOAbl NMOCMne Npu coeauHeHust TpybonpoBoga cucteMbl BeHTUNsiuun. Mpu pacxope TennoTbl HA BEHTUNSLMIO He
6onee 15 % cymMmapHOro MakCMMarnbHOrO 4acoBOro pacxofa TEensoTbl HA OTOMSIEHUE JonyckaeTcs TeMnepaTypy HarpeBaemon
BOAbI Nepen BogonogorpesarenemM npyHMMaTh paBHOM TeMnepaTtype BoAbl B 0OpaTHOM TpyGonpoBoAe CUCTEMbI OTOMIEHUSI.

3. TemnepaTypy rpetoLlen Boabl cnegyet NpUHUMaTh:

Ha BxoJe B BOAOMNOAOrpeBaTBMb — paBHOW TemnepaTtype BoAbl B mnogatwliem TpybonpoBoge TennoBOW CeTW Ha BBOAE B
TEnnoBOW NYHKT T4, NPY TemnepaTtype Hapy>XHoro Bosayxa to,

Ha BbIxoge W3 BogonogorpeBaTens tg;, — Ha 5—10 °C Bbllwe TemnepaTypbl Bogbl B o6paTHOM TpybGonpoBoAe CUCTEMBI
OTOMNMNEHMS NpU pacvyeTHOM TemnepaType Hapy>KHOro Bo3ayxa to;

4. PacyeTHble pacxoabl Boabl Ggo U Gomax, Kr/4, ONSA pacyeTa BogonogorpesaTtenen cuctem OTONMEHUst cnegyeT onpenensatb
no cpopmynam:

rpetoLLen Boabl

36Q
G = omax (2)
’ (T1 - T02>C
HarpeBaeMon BOAbI
36Q
G . — omax (3)
’ (Tm - Tz)c

Mpv He3aBNCMMOM NPUCOEOMHEHNN CUCTEM OTOMMEHNS N BEHTUNALMU Yepes obLumMin Bogonodorpesarterb pacyeTHble pacxodbl
BoAbl Gyo Y Gomax, K4, criegyeT onpeaensTb no dopmMynam:
rpetowen Bogpl

~ 36(Qopar * Qe (4)

(T1 - Toz)c

G _ 36(Q0max + vaax) (5)
omax (‘Cm _ ‘CZ)C

rae Qomaxs Qumax — COOTBETCTBEHHO MaKCUMarnbHbIE TEMMOBbLIE NOTOKN Ha OTOMNMEHNE U BEHTUNALMIO, BT.
5. TemnepaTypHbIn Hanop At, °C. Bogonogorpesatens oTonneHnsa onpeaenseTcs no gopmyne

At = (T1 B Tm) B (Toz B T.) ®)
T 23T T

T2~ T2

6. KoadhhmumMeHT Tennonepenayun B 3aBUCUMOCTH OT KOHCTPYKLIMM BOLOMNOAOrpeBatens crneayeT onpeaensTs no npun. 7—9.

Gdo

HarpeBaeMOM BOAbl
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NPUINTOXXEHUE 4

METOOVKA ONPEQENEHUA NAPAMETPOB 7151 PACYETA BOAONOAOIPEBATENIEN FOPAYEIO
BOAOOCHABXXEHUA, NPUCOEANHEHHbIX MO OAHOCTYNEHYATOWN CXEME

1. PacyeT noBepxHOCTU HarpesBa BOZoOMoAOrpesaTeneri ropsyero BOAOCHabXeHusa cnegyeT npoussBoguTb (CM. puc. 1) npu
Temnepartype BoAbl B nogawooliem TpybonpoBoAe TennoBOW CeTU COOTBETCTBYIOLLEN Touke nanoma rpaduka TemnepaTyp BOAbI,
WAM  Npu  MWHUManbHOW TemnepaType BOAbl, €Cnu OTCyTCTBYeT u3nom rpadwuka Temnepatyp, WM NO pacyeTHoW
NpPOM3BOAMTENBHOCTH, ONpeaeneHHon no npun. 2

SP
Q,

" kat,

roe Qsph onpegenseTcs Npy Hanuynm 6akoB-akKyMynaTopos no dopmyne (1) npun. 2, a npy OTCyTCTBUM GaKOB-aKKyMynsaTOpoB
— no copmyrie (2) npun. 2.

2. Temnepatypy HarpeBaemol BoAbl crieyeT NpMHMMaTh: Ha BXoAe B Bogonogorpesartens t— paBHon 5 °C ecnv oTCyTCTBYIOT
aKcnnyaTauuoHHble AaHHble Ha Bbixode 13 Bogonogorpesatens t, — pasHon 60 °C, a npu BakyyMHon geaspaumm — 65 °C.

3. Temnepatypy rpetoLLen Boabl cnegyet NpuHMMaTh: Ha BXOAe B BOOOMOAOrpeBaTtesnlb t'y — paBHOW TemnepaType BOAbl B
nogawliem TpybonpoBoae TEMMOBOW CETU Ha BBOAE B TEMMOBOW MyHKT MpW TemnepaType HapyXHOro Bo3dyxa B TOYKE M3rioma
rpadpvka TemnepaTyp BOAbI, Ha BbIXOAE M3 BOAO nogorpesartend t's — pasHon 30 °C.

4. PacueTHble pacxoapbl Boabl Gy, 1 Gy, Kr/4, Ans pacyeta BogonoAorpeBaTens ropsiyero BoAocHabxeHns cnegyeT onpeaensrtb
no oopmynam

rpetowen Boapl

F (1

sp
G 2& (2)
dh ( ' )C
T~ T3
HarpeBaeMoi Boabl
36Q"
G=pp i ®

(t,-t)e
5. TemnepaTypHbIil HAaNop BOAONOAOrpeBaTens ropsyero BoaocHabxeHns onpeaensetcsa no gopmyne
! !
(T 3_tc)_(T 1_th.)
!
.-
23 Igil3 L
T4~ th

6. KoadhdpuumeHT Tennonepenaym B 3aBUCMMOCTU OT KOHCTPYKUMK BOAONoO4OrpeBatena cnegyet onpenendartb no npun. 7—9.

At = )
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NMPUNOXEHME 5

METOOUKA ONPEAENEHUA NAPAMETPOB /14 PACYETA BOJ],OI'IOHOFPE?ATEHEVI FOPAYEIro
BOOOCHABXEHUA, MPUCOEOMHEHHDbIX MO ABYXCTYNEHYATOU CXEME

MeToaunka pacyeta BogonogorpeBaTenein ropayero BOAOCHabXeHWs, NPUCOEANHEHHbIX K TEMNOBOW CETW MO ABYXCTYyMNeH4aTon
cxeme (CM. puc. 2— 4) c orpaHM4eHNneM MaKCMMarnbHOro pacxofa CeTEBON BOAbI HA BBOA, NPMMEHsieMasi O HAcTOSLLEro BpeMeH
OCHOBaHa Ha KOCBEHHOM METOAgE, MO KOTOPOMY TensioBasi NPOM3BOAUTENBHOCTL | CTyneHn BogonogorpeBaTtenet onpeaensieTcs
0anaHcoBOWN Harpy3kon ropayero BOAOCHabXeHus, a |l cTyneHn — no pasHuLe Harpy3ok Mexay pacydeTHOW U Harpy3kow IcTyneHw.
Mpu aTom He cobniogaeTca NPUMHLUMN HENpepbIBHOCTW: TeMnepaTypa HarpeBaemow BoAbl Ha Bbixode w3 Bogonogorpesatens |
CTYMNeHN He coBnNagaeT C TEMMNepaTypow ToW e BoAbl Ha BxoAe BO |l CTyneHb, YTo 3aTpyaHsieT ee UCMonb3oBaHWe A1 MaLMHHOIO
cyeTa.

HoBas metoauka pacuyeta 6onee normyHa Ans ABYXCTYMEHYaTOW CXEMbl C OrpaHNMYEeHMEM MakCMMarbHOro pacxoga CeTeBOn
Boabl Ha BBog. OHa OCHOBaHa Ha TOM MONIOXKEHWW, YTO B Yac MakcMManbHOro Bogopasbopa npu pacyeTHonm Ans nopbopa
BogonogorpeBaTtenel TemMnepaType HapyXHOro BO34yxa COOTBETCTBYIOLLEN TOYKE W3NOMa LEHTPanbHOro TemnepaTypHOro
rpachmka, BO3MOXXHO MpekpaLleHne nogaym TeNOThbl HA OTOMMEHME, U BCS ceTeBasi Boga NocTynaeT Ha ropsiyee BOAOCHaGXeHMe.

Ona Bbibopa HeoOXxoAMMOro TUMOpasMepa M YuCna CeKUUM KOXyXoTpybHoro nunbo uucna nnacTMH U 4Yucna XodoB
nnacTUHYaToro BOAOMOAOrpeBaTenen crnegyeT ONPeAennTb MOBEPXHOCTb HarpeBa MO pacyeTHOW MPOM3BOAUTENBHOCTU U
TemnepaTtypam rpetoLLen 1 HarpeBaeMon Bobl U3 TEMMOBOrO pacyeTa B COOTBETCTBUMN C HMXKENPUBEAEHHBIMU (DOPMYamMu.

1. PacuyeT noBepxHocTU Harpesa F, M2, BOLOMNOJOrpEBATENEN ropsiHero BOAOCHAGXEHMSI OOMKEeH Mpou3BOAUTLCS Mpu
TemnepaTtype BOAbl B MojatoLiem TpybonpoBoae TEnnoBOW CeTW, COOTBETCTBYOLLEN TOYKE M3rnomMa rpaduka TemnepaTtyp BOAbI
N Npu MMHUMarnbHON TemrnepaTtype BOAbl, €Cnu OTCYTCTBYET U3noM rpadhmka Temnepartyp, Tak Kak npu aTom pexume byget
MUHMMAaIbHbIN Nepenaa TemnepaTyp 1 3HavyeHni koaduuneHTa Tennonepeaayu, no gopmyne

QSP
_ ¢y
kat,,

roe Q%F— pacueTHasl TenrnoBasi NPOU3BOAUTENLHOCTL BOJOMOAOMPEBATENEN rOpsSYEro BOAOCHAGKEHNSs!, onpeaensieTcs Mo
npwvn. 2,

K — Ko3chpuLIMEHT Tenrnonepeaayn, BT/(m? °C), onpeensieTcs B 3aBUCMMOCTM OT KOHCTPYKLIMM BOLONOAOTpeBaTeneii no npurn
7—9,

At — cpeaHenorapudmMuyeckas pasHocTb TemnepaTyp Mexay rpelollei 1 Harpesaemoi BoAol (TemnepatypHbli Hanop) °C,
onpegenseTcsa no opmyne (18) HacToALEro NPUMNOXEHUS.

2. PacnpepeneHve pacyeTHOM TENnoBOW MPOU3BOAUTENBHOCTU Qsph Bogonoporpesatenen mexay | u Il cTyneHsmu
OCYLLECTBMAETCH MCXOAA U3 YCMOBUS, YTO HarpeBaemas BoAa Bo |l cTyneHu gorpesaetcs fo Temnepatypsl t, = 60 °C, a B | cTyne-
HU — [10 TeMmnepaTypbl th, oNpeaensieMoi TeXHUKO-3KOHOMUYECKUM PacieToM WM MPUHAMAaeMoi Ha 5 °C MeHee TeMnepaTypei
ceTeBoW BoAbl B 0bpaTHOM TpybonpoBoAe B TOUKe n3noma rpadmka.

PacueTHas Tennosasi POU3BOAUTENLHOCTL Bogonoaorpesarteneii | v Il crynenein Q™' BT, onpenensietcs no doopmynam

c

Q" =Gt - tc)% @
Q" =Gt ﬁ)% )

3. TemnepaTtypa HarpeBaemoi Bogbl, °C, nocne | ctyneHun onpepenseTcs no popmynam:
npu 3aBUCMMOM MPUCOEANHEHNN CUCTEMbI OTOMMEHNS

F (1)

t=1t',-5 4)

npun HesaBncMMoOM nNpmncoegnHeHnn cCUCTemMbl OTONNEHNA

I
R
t=1'-5 (5)
4. MakcMmanbHbIA pacxod HarpeBaemow BoAbl, Kr/d, npoxogsdwien yepes | u Il cTyneHn BogonoporpeBaTens, crnepyet
paccyMTbiBaTb MCXOAsl M3 MaKCMMaribHOro TEMSIOBOrO NoToka Ha ropsiiee BoAocHabxeHne Qumax, ONpeaensieMoro no cgpopmyne 2
npu. 2, n Harpesa BoAbl Ao 60 °C Bo |l cTyneHu:
_ 36 thax (6)

(t-t)e
5. Pacxog rpetowueit Boasl Gy, kr/u:
a) ANs TennoBbIX MYHKTOB MPU OTCYTCTBUMN BEHTUNSALMOHHOW Harpy3ku pacxop rperoLLein Boabl NpMHUMaeTCst oanHaKkoBbIM Ang |
u Il ctyneHen BogonogorpesaTenen n onpeaenseTcs:
npu perynupoBaHWM OTNycka TennoTbl MO COBMELLEHHOW Harpyske OTOMMEHUS U ropsyero BodocHabXeHns — o
MaKkcumarnbHOMY pacxofy CeTeBOW BOAbl Ha ropsiyee BogocHabxeHue (dpopmyna (7)) nnbo no makcMmarnbHOMY pacxogy ceTeBon
BOAbI Ha oTonseHue (dopmyna (8)):

GSP hmax

36-055QQ,,.
(T '1 -7 ,2)0 ’

3.6 Qomax
GSPd:Gdozi- ®)

(171 - 1;2)0’

SP

d

@)

B kauectBe pacquHon npuHUMaeTcA oonblas 13 noNy4vyeHHbIX BEJTNYUH,
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npy perynnpoBaHunM oTrnycka TeNNoTbl N0 Harpy3ke OTOMNSEHNS pacyHeTHbI Pacxof rpetoLlein Boabl onpeaensietTcs no popmyne

SP
G, =G,+12G,,, ©)
G = 36Q.. [55_t“+o.2] (10)

C(T,1_T,2) 55-1
Mpu aTOM cnepyeT npoBepsTb TeMnepaTypy rpetolieit Boabl Ha Bbixoge U3 Bogonogorpesatenst | ctyneHu npyu  Qpmax MO
dopmyne
r [} 3’6 thax
T,=T SP (11)

cGG,

B cnyyae ecnu Temnepatypa, onpegenerHHasa no cdopmyne (11 ), nonydnnace Huxke 15 °C, To r'z cneayeT NpvHUMaTb paBHOWM
15 °C, a pacxog rpetoLei BoAbl nepecyntaTb No dopmyrne

SP _ 3'6thax . (12)

d (1’1—15)0’

6) 4Ns TeNnoBbIX NYHKTOB MPY HANUYMW BEHTUMSLIMOHHON Harpy3ky pacxof rpetoLlein BoAabl NpMHUMaeTcs

ans | ctynexun
SPI
Gd - Gdhmax + Gdo : (13)

SP
Gd ' = Gdhmax (14)

6. Temnepatypa rpetoLen Bogbl, °C, Ha BbiIxoae us Bogonogorpesatens |l ctynexu 'y

SPII
T, =1 _36Q, (15)
2 1 SPII
cG

d

ans |l ctynexm

7. Temnepartypa rpetowen Bogpl, °C, Ha Bxoge B BogonogorpeeaTens | ctynexHm r'1

i
TI _ T» Gdhmax + T Gdo
1
Gdhmax + Gdo

8. Temnepartypa rpetowieri Bogpl, °C, Ha BbIxoge M3 Bogonogorpesarens | ctyneHu r'z

SP
., 36Q,
T.=T 1~ SPI (17)
cG,
9. CpepgHenorapudmnyeckasi pa3HoCTb TEMNEPATYP MeXAy rpetoLen 1 Harpeeaemon Bogon, °C

_ At -4t

Atcp— At

AtM

(16)

(18)
231g
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NMPUNOXEHME 6

METOAWKA ONPEQENEHUSA NAPAMETPOB 151 PACYETA BOAOMNOOOMPEBATENEN FOPAYEIO
BOJOCHABXEHUA, NPUCOEAUHEHHbBIX MO ABYXCTYNEHYATOM CXEME CO
CTABUNU3ALIMEN PACXOOA BObl HA OTOMNEHUE

1. MNoBepxHOCTb HarpeBa BogonogorpesaTenen (cMm. puc. 8) ropsiuero BogocHabxeHus F, M2, onpegenseTcs npu Temneparype
BOAbl B nopjawuwem TpybonpoBoge TEnnoBoW CEeTW, COOTBETCTBYHOLLEM TOYKe u3noma rpaduka TemnepaTyp BOAbl, WM Mpu
MUHMManbHOW TemnepaType BOAbl, €crnvM OTCYTCTBYeT M3foM rpaduka Temnepatyp, Tak Kak npu 3ToM pexume Oyner
MUHMMAaIbHbLIN Nepenaa TemnepaTyp v 3HaveHuin koadpuumneHTa Tennonepeaayu, no dopmyne

QSP
h
kat,,

roe QSPh — pac4yeTHas Tennosas NPon3BOAUTENBHOCTL BOAONOAOrpeBarTenen ropsyero BogocHabxeHus, BT, onpenensietca no
npwn. 2;
Ate, — cpefiHenorapudmmyeckas pasHoOCTb Temnepartyp Mexay rperolien n Harpesaemon sofon, °C, onpenensertcs no npun.

F= (1

K — KO3 pULMEHT Tennonepenayu, BT/(M2
7—9.

2. Tennoson noTtok Ha Il cTyneHb Boaonogorpesartens QSP”hd, BT, npu AByxcTyneHyaTonW cCxeme MpucoenHeHus
BOJOMOJOrpeBaTenei ropsvyero BogocHabxeHus (No puc. 8), HeobXxoaMbIV TOMNBKO AN BbIYMCNEHNS pacxoa rpetoLLen Boasl, npu
MakcMMaribHOM TEMMOBOM MOTOKE Ha BeHTUNAuMio He 6Gonee 15 % MakcMmanbHOro TEMSIOBOro MOTOKAa Ha OTomMneHue
onpegenseTcs no popmynam

npu OTCYTCTBMU DaKOB-aKKyMynsiTOPOB HarpeBaeMoW BoAbl

°C), onpefensieTcs B 3aBUCUMOCTU OT KOHCTPYKLMU BoZonodorpesaTtenei no npun.

Q' =12G,,(55- th) + Q. (2)

NpW Hanuuum GakoB-akKyMymnsiTOPOB Harpesaemoli Boabl

Q"= G.(55-t)5 5

+Qu 3)
rae th — TennoBble NnoTepu TPY60|'IDOBOJJ,OB CUCTEM ropadero BOD,OCHa6)KeHV|F| BT.
anl OTCYTCTBMM OaHHbIX O BeJ'IVILIVlHe TeI'IJ'IOBbIX noTtepb prGOHpOBOD,aMVI CUCTEM ropadvero BO,D,OCHa6)KeHV|‘i| TEensioBon NMOTOK
Ha Il cTyneHb Bogonogorpesatens, BT, Q%" nonyckaetcs onpeaensts no dopmynam
Npw OTCYyTCTBMM 6aKOB-aKKyMYJIITOPOB HarpeBaemMoi BoAbl
SPH
Q.

Ghm[12 (65-1,)+ K, (55- t)] @)

npuv Hann4umn GaKOB-aKKYMyﬂﬂTOPOB HarpeBaemMow BOAbI

Q- SGflss )5t

roe Krp— KoapduumMeHT, yuuTbiBalOWWA NOTEpH TennoTel TpybonpoBogamMy CUCTEM ropsyero BogoCcHabXeHusi, npuHMMaeTcs
no npwn. 2.

3. PacnpegeneHune pacyeTHOM TennoBol Npou3BOAMTENBHOCTU Bogonodorpesatenen mexay | u Il ctyneHsmu, onpegeneHue
pacyeTHbIX TeMnepaTyp U pacxodoB BoAbl A4S pacyeTa BOAONOAOrpeBaTenen cnegyet npuHumath no tabnuue.

0O6nacTb NpUMeHeHUsi cxeMmbl (no puc.8)

HaumeHoBaHue pacyeTHbIX BENUYUH

NPOU3BOACTBEHHbIE 3aHUs, TPYNMa XWIbIX 1
06LLeCTBEHHbIX 30aHUIN C MaKCUMarbHbLIM
TEnnoBbIM MOTOKOM Ha BeHTUnsumio 6onee15%

XUNble 1 OBLIECTBEHHBIE 30aHUSA C MaKCUMasbHbLIM
TensoBbIM NMOTOKOM Ha BEHTUMALMIO He Gonee15%
MaKCVUMarnbHOro TEMMOBOro NoToka Ha

MaKCMMarsbHOro Ten0BOro NoToka Ha oTonjneHve oTonneHne

1

2 3

TemnepaTypa HarpeBaemoi BoApl, °C, Ha Bxofie B BOAOMNOAOrpBBaTENb
To xe, Ha BbIXOfE U3 BOAONOAOrpesaTens

Temnepatypa rpetoweit Boabl, °C, Ha BXOAE B BOAONOAOrpeBaTeb
To Xe, Ha BbIxo4e U3 Bogonogorpesartens

Pacxop, HarpeBaeMoli BoAbl, Kr/4

Pacxop rpetoLuei Boapl, Kr/y

PacueTtHas Tennosas npou3BOaUTENbHOCTb
Il cTynenun Bogonogorpesarens

Temnepatypa HarpeBaemon Bogbl, °C, Ha Bxofe B BogornogorpesaTtenb

To Xe, Ha BblXxo4e 13 Bogonogorpesartens

Temnepartypa rpetoient Bogbl, °C, Ha Bxofe B BogonogorpesaTtens

PacyeTHas Tennosas Npou3BoAUTENIbHOCTL 1 CTyneHu BogonoaorpesaTens

| cTyneHb ABYXCTYNEHYaTon cXembl

SP) c SP sl C ~sPi
QhI:EGu [(lefsftc) Qh :ﬁGd (Tyz_s_tc)
te. @ NpY BakyyMHOWN feaspauuu
to+
th
Ty

SPI
,r‘ _ T, _%
2=T SPI
cG,

Be3 6akoB-akkaMynsiTopos

1
Gh = Ghmax G; = Ghm
C Gakamu-akkamynsitopamm
1
Gn = Ghm
sP ( SPII
G- G, » Q20058 I e Kie W

° ot 1) R TR

Il cTyneHb ABYXCTYyneH4YaTon cxembl

Qspu QSP QSPI
o T Wy T K,

C 6akamu-akkamynstopamu

t=t,
Be3 6akoB-akkaMynsiTopos
t t 3 6 Q:PH
11
"G,
th 60°C
T ,1
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To xe, Ha BbIXxoAe 13 Boaonogorpesartens

Pacxop HarpeBaemoi Bofpl, Kr/4

Pacxop rpetoLueit Boapl, Kr/y
MpumeyvaHus

6akoB-akkymynaTopos 5 = 10 °C.

CUCTEM BEHTUNALUMN HE Y4UTbIBAETCA.

copmyne B t‘ — tH
0o~ QOmax tni t[J

It

T,=1,

oopr 287
2= 17 SPII
G

4

Be3 6akoB-akkyMynsTopoB

1
G =
C 6akamu-akkyMynsiTopamu npu oTcyTCTBUAN
LMpKynsLmmn

11
Gh = Ghm
Mpu HaNUuUM LMPKYNSLM

G” ) 36 Q:PII
" ol60-t,)
3 6QSP[I
' h

G- C(‘l: 1 T,z)

1 I'Ipm He3aBNCUMOM NpucoegmnHeHun cUCTemM OTonneHnsa BMecTo T'z cneayeT NpUHUMaTb T/OZ .
2 BenwnuvHa Heporpesa B | ctynenu § , °C, npuHumaetcs: ¢ 6akamu-akkymynsitopamu § = 5 °C, npu oTcyTCTBUM

3 Mpu onpeaeneHny pacHeTHOTO pacxoAa rpetoLLen Boas! Ans | CTyneHu BOAONOAOrpeBaTeNsi PacXof BOAb! OT

G

C Bakamu-akkymynstopamu
SPII

m_ 36 Qn
G- of60-t,)

GsPn SPI
a7 \Fd

4 TemnepaTypy HarpeBaemoii Boabl Ha BbIxoae u3 noporpesatens t, B LUTM u B UTM cneayeT npuHumats pasHor 60 °C, a B f a LITM ¢ BakyymHow feaspauuein —t, = 65 °C.
5 BenuunHa TeNnoBoro noToka Ha oTonneHne B TOYKe u3noma rpacuka temnepatyp Q'p onpeaensercs no
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NMPUNOXEHUNET7

TENNOBOW U TMAOPABNUYECKUY PACYET FTOPU3OHTAINBbHbIX CEKLIMOHHbIX KOXKYXOTPYBHbIX BOOO-BOAAHbBIX
NOOOrPEBATENEN

[opM30oHTanbHbIE CEKLIMOHHbIE CKOPOCTHbLIE Bogonoaorpesatenu no MOCT 27590 ¢ TpybHOM cMCTEMON U3 NPAMbIX FMagKkux Unm
npocmnupoBaHHbIX TPyO OTNMYalTCA TEM, YTO AN yCTpaHeHust npornba TpyboK ycTaHaBNUBAKOTCA [BYXCEKTOPHbIE OMOpPHbIE
neperopoakn, NpeacTaBnsoLwmne cobon YacTb TpyOHOM pelueTkn. Takas KOHCTPYKLMS OMOPHbIX Neperopofok obnervyaeTt yCTaHOBKY
TPyOOK 1 MX 3aMeHy B YCrOBMAX 9KCMyaTauun, Tak Kak OTBEPCTUSA OMOPHbLIX NEPEropoaoK pacronoXeHbl COOCHO C OTBEPCTUAMMN
TPYOHBIX peLueTok.

Kaxxgas onopa ycTaHOBNeHa CO CMeLleHWeM OTHOCUTENbHO Apyr Apyra Ha 60°, 4To nosbiwaeT Typbynusauuio noToka
TENNOHOCUTENS!, MPOXOAALLErO MO MEXTPYOHOMY NPOCTPAHCTBY, M MPUBOAMUT K YBEMNUYEHUO KO3(ULMEHTa TennooTthayu ot
TEeNnoHOCUTENS K CTeHKke TPybOoK, a COOTBETCTBEHHO — BO3pacTaeT Tensnochem C 1 M NOBEPXHOCTM Harpesa. VcnonbayloTcs
naTyHHble TPYOKM HapyXXHbIM AMameTpoM 16 MM, TonwmHon cteHkn 1 mm no FOCT 21646 n TOCT 494.

Ewe Gonbliee yBenuueHve koadduumMeHTa Tennonepeaayn LOCTUraeTcsl NMpUMeHeHWeMm B TPYGHOM Myyke BMECTO rnakux
NaTyHHbIX TPYOOK NMPOMNUPOBaHHLIX, KOTOPbLIE W3roTaBNMBAKOTCA U3 Tex Xe TpyOOoK MyTeM BblOABMMBaHWS HA HUX POJSINKOM
nonepeYHbIX UM BUHTOBbLIX KAHABOK, YTO MPUBOAST K TypOynu3aLmm NpUCTeHHOro NoToKa XUAKOCTU BHYTPU TPYOOK.

BoponogorpeBateny COCTOST M3 CEKUMIA, KOTOPble COEOUHSAIOTCS Mexay cobow kanmadamu no TpyGHOMY NpPOCTPaHCTBY U
naTpybkamy — no mexrtpybHomy (puc. 1 — 4 HacTosiwero npunoxexus). MNMaTpybkn mMoryT ObiTb pasbeMHbIMU Ha draHuax unm
Hepa3beMHbIMU CBapHbIMU. B 3aBUMCUMOCTM OT KOHCTPYKLMU BOOAOMOOOrpEBATENU AN CUCTEM rOpsiYero BoAOCHaGXeHUst MMetoT
crnegyowme ycrnoBHble 0603HaYeHUs: ANS pa3beMHON KOHCTPYKUMKU C rmagkumu Tpybkamu — P, ¢ npodwmnupoaHHbiMm — PrT;
ONS CBapHOW KOHCTpyKuun — cooteeTcTBeHHO CIT, CI1 (HanpaBneHue noTokoB TennoobMeHMBaKLWMXCA cped npuBegeHo B M. 4.3
HacTosLlero ceoaa npasun).

Mpumep ycnoBHoro o603HaveHUst BOAOMNOAOrpeBaTeNs pa3beMHOr0 TUNa C HapyXHbIM OuaMeTpoM koprnyca cekuun 219 mm,
anvHon cekumn 4 M, 6e3 KommneHcaTopa TennoBOro paclumMpeHus, Ha ycnosHoe paasrnieHve 1,0 MlMa, ¢ TpybHoM cuctemon u3
rnagkmx TpybokK 13 NATu cekumi, knumatmnyeckoro ncnonHenus ¥3: MNB 219 x 4-1, 0-Pr-5-y3 rOCT 27590.

TexHu4eckne xapakTepucTuku Bogonogorpesartener npuseaeHsl B Tabn. 1, a HoMyHanbHble rabapuTbl U NPUCOeaUHUTENbHbIE
pasmepbl — B Tabrn. 2 HACTOALLEro NPUIOXEHUSI.

METOOMKA PACYETA BOOOMNOAOIPEBATENEN FOPAYErO BOAOCHABXEHUSA

1. Onsa Bbl60pa Heobxoanmoro TUNopa3mepa Bogonoaorpesatend npeasaputesribHO 3agaemMca

T

Puc. 2 KoHCTpyKTMBHbIE pa3mepbl Bogonogorpesarens Puc. 3 Kanay coeguHutTenbHbIN Puc.4 Mepexon

1-cekuusi; 2-kanay; 3-nepexog; 4-6110k ONopHbIX NEPeropoaok; 5-
Tpybku; 6-nepropoaka onopHasi; 7-konbLo; 8-NpyTok;

29



TexHu4yeckue xapakrepuctuku sogonogorpeserenen no F'OCT 27590

Tabnuua 1

HapyxHbii  |Yucno Tpybok| [Mnowapes | Mnowanb ce- | OkBuBaneHTH | MoBepxHocTb Ha- | TennoBas nponsBoAUTENBHOCTL Q C ek Macca, kr
avameTp Kop-| B cekuum n, ceyeHui YeHus Tp¥60K bl AMameTp rpesa ogHoMn kBT, cekuum anvHomn, M
nyca cekumm wr, MeXTpyo- frp, M MeXx- cekunn feeg, M2,
Dy, M HOro npo- TpybHOro npv anuHe, m
CTpaHcTBa npo-
furps M CTpaHcTBa
daks, M
Cuctema 13 Tpy6 ceKuuu ONVHON, M | Kanada, UcrnosnHeHue nepexoaa
rnagkux (uc- nNpoUNMpPoBaHHbIX
nonHexHve 1) (vcnonHexue 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7.9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 4,7
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 12,0 8,2 54
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 5944 97,3 113,0 43,0 34,5
lMpumeyvaHus

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

2 TennoBas Npon3BOAUTENBHOCTL ONpeAeneHa Npy CKOPOCTU BoAbl BHYTpM Tpybok 1 M/C, paBeHCTBEe pacxodoB TennoobmeHmBatoLwmxesa cpe n TemnepatypHomM Hanope 10 °C (TemnepaTypHbIv

nepenag no rpetwowen Boge 70—15 °C, HarpeBaemon — 5—60 °C).

3 Mmapasnunyeckoe conpoTuBneHune B Tpybkax He 6onee 0,004 MIMa gnsa rnagkon Tpybkv n 0,008 MIMa — ans npodunMpoBaHHOW Npu ANWHE CeKUMM 2 M 1 COOTBETCTBEHHO He Bonee 0,006

MMa n 0,014 MIMa npu anuHe cekuum 4 M; B MeXTPYOHOM NpOCTpaHCTBE ruapasBnuyeckoe conpotusneHne pasHo 0,007 MMa npu anunHe cekuum 2 m 1 0,009 MIMa npu anvHe cekumu 4 M.
4 Macca onpegeneHa npu paboyem gasneHum 1 Mla.
5 TennoBas NpoM3BOAUTENLHOCTL AaHA A1 CPABHEHUS C NOAOrpeBaTENsIMU APYrux TUNopa3mMepoB U TUMOB.

Tabnuua 2
HomuHanbHble rabaputbl U npucoeAnHUTENbHLIE pasMmepbl Bognogorpesartenen , Mm

HapyxHbln gnametp D D, D, d dy H h L L4 L, L; no puc. 4
Kopnyca cekuum Dy,

MM

MCMOJHEHUE MO pucC. 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
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ONTUManbHOM CKOPOCTBLI HarpeBaemol Boabl B Tpybkax pasHon Wp = 1 M/c, u MCXO%H 13 OBYXMOTOYHOM KOMMOHOBKU
Ka>K[oM cTyneHn onpeaensiem Heobxoammoe cedeHne Tpybok sogonogorpesatens “'rp, M7, no dpopmyne

fTP — Ghmax (1)
yen .

2-3600 WTpP

B cooTBeTCTBMM C MNOMy4YEeHHON BeENUYNHON fyC“Tp M no Tabn. 1 BbiGuMpaem HeobXoOWMbIA TUMOpPa3Mep
BoaonogorpesaTens.

2. Ons BblbpaHHOro TuMopasmepa BOAOMNOAOrpeBaTENs onpefensemM (aKTU4eckue CKOpoCTU BoAbl B Tpybkax u
MEXTPYGHOM MPOCTPaHCTBE Kaaoro BOAOMNOAOrpeBaTeNs Npu ABYXNOTOYHON KOMMOHOBKE Mo hopmynam:

_ Ghmax (2)
W, = 33600 f o

_ G, 3)
WMTP_2-3600f p

MTp

3. KoadhduumeHT Tennootaaum a, ,BT/(MZ, °C), oT rpetoLLieii BoAbl K CTeHKe TpyOku onpefensietcs no dopmyne

2 Wo,s
a,= 1161210+ 18> - 0,038(”) do?”;p “)

P P
roe tCP _ tax + tEbIX (5)
o 2
OKBMBANEHTHBIN AnamMeTp MeXTPYOHOro NpocTpaHcTBa, M, onpegenseTtcsa no opmyne
2
Di.-nd., ©6)

d-=p, nd,,

[nsa BbiGpaHHoOro TNnopasmepa Bogonogorpesatens d,, NpUHUMaeTcs no Tabn. 1.
4. KoathdpumumeHT TennooTaaum a,, BT/(MZ, °C) OT CTeHku TpyBKM K HarpeBaeMoi Boae onpegenseTcs no gopmyne

2 0,8
We "
d..
tex + tBbIX (8)

a,=116/1210+18¢, -0,038(t;)

H
cp

roe t: -
P 2
5. KoadhduumeHT Tennonepenayv sogonogorpesarens K, BT/(M2,°C), cnepyeT onpeaensTb nNo dopmyne
v ©)
1,1,8a
a & Ao

roe y— koadpuumneHT ahEKTMBHOCTU TennoobMeHa ANns rnmagkoTpybHbIX BogonogorpeBaTtenent ¢ onopamv B Buae
nonok v = 0 95, anga rnagkoTpyOHbIX ¢ GIOKOM OMOPHBLIX Neperopofok v = 1,2, Ana nNpodunmMpoBaHHbIX U ¢ GNokoM
OMOPHbLIX Neperopofok y = 1,65;

B — KO3(hULMEHT yuuTbiBaKOLWMIA 3arpsi3HEHWE MOBEPXHOCTM TPyO B 3aBUCMMOCTM OT XUMWUYECKUX CBOWCTB BOAbI,
npuHumaetcs = 0,8— 0,95.

6. lNMpn 3agaHHON BeNUYMHE pacHETHOW MPOU3BOAMTENbHOCTU BOAOMOAOrpeBaTens QSPh Nno MONy4YeHHbIM 3HaYEeHUAM
KoacbduumeHTa Tennonepegadm k u cpegHenorapugmMmnyYeckor pasHocTu Temnepatyp At onpegensetca Heobxoaumas
NOBEPXHOCTb Harpeea Bogonoporpesatens F no coopmyne (1) npun. 5.

7. Yncno cekuun Bogonogorpesatens B ogHOM notoke N, WT., ncxoasa M3 ABYXNOTOYHOW KOMMOHOBKM onpeaenseTcs no
dopmyne

Ne (10)

2fce|<
Ecnun BennunHa N nonydeHHast no cdopmyne (10) nmeet apobHyto yacTb, cocTaenswowyo 6onee 0,2, Yucno cekuum
crneayeT OKpyrnATb B O0MbLUYH CTOPOHY.
8. MNMotepwn pgaenexus AP, kla, B BogonogorpesaTtensx cnegyet onpeaensatb no oopmynam:
Onsi HarpeBaemoW BoAbl, NPOXOAsiLLEN B rnagkux Tpybkax:
a) Npu AnuHe cekunn 4 m

2
AP, =975 9 | (1)

fop

6) npu AnuHe cekumn 2 m




roe ¢ — KoaUUMEHT, yYnUThIBaOLLMIA HaknneobpasoBaHue, MPUHUMAETCS MO OMNbITHBIM AaHHbLIM, MPU UX OTCYTCTBUN —
cnegyeT npuHuUmaTh ¢ = 2... 3.

ONs HarpeBaeMon BOAbI, NPOXOAsLLElN B NPOPUNNPoBaHHbIX Tpybkax, B dpopmynax (11) u (12) BBoANTCS NOBbILIAOLLNIA
KoachbpuumeHT 3;

ANs rpetoLeit Boabl, Npoxoasiliei B MEXTPYGHOM NpoCTpaHCTBeE:

AP, =BW. N (13)

KoacbdumumneHT B npusegeH B tabn. 3

Ta6bnuua 3
HapyxHbIi guameTp 3HaveHve koapdpuumeHTa B
kopnyca cekuuu Dy, Mm npv ANVHE 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

NPUMEP PACYETA

Ons ABYXCTYNEHYATOW CXEMbI NPUCOEQUHEHUA BOOONOAOIPEBATENIEN FOPAYEFO BOOOCHABXEHUSA
C OFPAHMYEHUEM MAKCUMATIBHOIO PACXOOA BOAbl U3 TENJIOBOWU CETU HA BBOA U PEMYJIMPOBAHUEM
NOAAYM TEMNOTbI HA
OTONNEHMUE

BbibpaTe u paccumTaTb BOAOMOAOrpeBaTeNbHY0 YCTAHOBKY ANS CUCTEMbl ropsyero BOAOCHabGXeHWs LieHTpanbHOro
TENMOBOrO nNyHKTa Ha 1516 ycnoBHbIX KBapTMp (3aceneHHocTb — 3,5 4Yen Ha kBapTupy), 06OpyOOBaHHYHO
BOAOMOAOrpeBaTensiMu1, COCTOSALLMMU U3 CEKUMI KOXYXOTPYyOHOro Tuna ¢ TpyoOHOW CMCTEMON M3 NpSMbIX FMagkux Tpy6ok u
6nokamu onopHbIx neperopogok no FOCT 27590.

Bogonogorpesatenu npucoeavHeHbl K TEnfoBOW CEeTU MO OBYXCTYNeH4YaTOW CMELUaHHOW CXeMe C OorpaHuYyeHuem
MaKcMMarbHOro pacxofa BoAbl U3 TEMNOBOW CETU Ha BBOA.

Cuctema OTOMMEHMS MPUCOEOUHEHA K TEMnnoBbIM CETsIM MO 3aBUCMMOW CXEME C aBTOMaTUYECKUM PerynupoBaHMEM
nogayu TennoTbl.

Baku-akkyMynaTopbl HarpeBaemol Boapl kak B LITT, Tak u y noTpebutenein oTCyTCTBYIOT UCXOAHbIE AAHHbIE:

1. PerynupoBaHue oTnycka TennoTbl B CUCTEME LEHTPanu30BaHHOMO TEeMNnOoCHabXeHUs NPUHATO LeHTpanbHoe,
Ka4yecTBEHHOE No COBMELLIEHHOW Harpy3ke OTOMNEeHUs U ropsyero BoOAOCHabXeHus.

2. TemnepaTtypa TennoHocutens (rpetoLen BoAbl) B TEMMOBOW CETU B COOTBETCTBMU C MPUHATLIM ANA AAHHOW CUCTEMBbI
TennocHabxeHns rpadMKoM U3MeHeHUs TeMnepaTypbl BoAbl B 3aBUCUMOCTY OT TeMNepaTypbl HAPY>KHOro Bo3ayxa npuHaTa:

npw pac4yeTHOW TemnepaType HapyXHOro Bo3ayxa AN NpoeKkTUpoBaHusa otonneHus ty = -26 °C:

B nogatolem Tpybonpoeoae 1, = 150 °C;

B 06paTHOM Tpybonposoae t, = 70 °C;

B TOYKe u3rioma rpacduka temnepaTtypsl t'y = 23 °C:

B nogatoLiem Tpybonposoge 1’4 = 80 °C;

B obpaTHOM Tpybonposoge 1, =42 °C.

3. Temnepatypa XxonoaHow BOAOMPOBOAHOW (HarpeBaemon) BOAbI B OTOMUTENMbHLI MNEpuoA, MocTynawlen B
BogonogorpesaTtens | ctynenu, t. = 2 °C (No gaHHbIM 3KcnnyaTaumm).

4. TemnepaTypa BOAbl, MOCTynawLWehn B CUCTEMY ropsvero BOJOCHAaOXeHMs Ha Bbixoge u3 Il cTyneHn
Bogonogorpesatens t, = 60 °C.

5. MakcumanbHbI TENMOBOW NOTOK HA OTOMNNEHne noTpedbutenewn, NpucoeanHeHHbIX K LITI, Qomax=5,82-10° BT.

6. PacueTHasa TennoBas Npov3BogMTENbHOCTL BOgONOA4OrpeBaTenemn QSPh =4,57. 108 Br.

7. MakcumanbHbI pacyeTHbIN CEKYHAHbIA pacxon BoAbl Ha ropsiuee BogocHabxeHue g, = 21,6 n/c.

Mopsipok pacyeTta:

1. MakcumanbHbIN pacxod ceTeBoW BOAbl HAa OTOMMEeHNe

36 36-582-10°
G.- Qo _ 10" _ 625.10° "
0(11 _ Tz) 4.2(150-70)
2. MakcuMmanbHbIN pacxof rpetoLen Bogpl Ha ropsvee BogocHabxeHue
36-055Q,,, 36:055-457-10°
Gona =" 1) = azso-42) > 10
dt’,-7")) 2(80-42)
3. Insa orpaHnyeHna MakcumarnbHOro pacxoga ceteBow Bogbl Ha LITI B kayecTBe pacyeTHOro npMHnUmaeTcs 6onbLinii u3
ABYX PacxoAoB, NONy4eHHbIX no nn 1,2

3K/,
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G,=-G,=625-1 O3 Kr/y.
4. MakcumanbHbIN pacxof Harpesaemon oAbl HYepes | u |l ctyneHn Bogonoporpesartens
G..= 36 Qe _ 36-457-1 06 =681 03 K/,
C(t - t) 4.2(60 - 2)
5. TemnepaTtypa HarpeBaemon BoAbl 3a Bogonogorpesarenem | ctyneHu
t=t1',-5=42-5=37C.
6. PacyeTHasa npoussoauTenbHOCTb Bogonodorpesatens | crynexm
Q" =G, (t, - t.Jc/36)=68-10"(37-2)(42/36) = 276-1(Q"Br.
7. PacyeTHasa nponsBoanTenbHOCTL Bogonogorpesatens Il ctyneHn
Q"-Q -Q"-457-10"-27610°=181-10Q°BT.

8. Temnepartypa rpetoLLen Boabl Ha Bbixode M3 Bogonoaorpesatens |l cTynexu 1:"2 1 Ha BxoAe B Bogonogorpesarens |
|
CTYMNEHW T 4

36Q, " 6. 36:18110° _

Ser=1 - = =55°C.
T,=T1=T CGd 4.2-62,5~1 03
9. TemnepaTypa rpetoien Boabl Ha Bbixoge U3 sogonogorpesatens | ctynexHn
SP 6
3,6 36-457-
! Q. gy 3645710 4,0

=7 - = =
T2=T + CGd 4.2~62.5~103

10. CpepHenorapudgmuyeckass pas3HOCTb TemnepaTyp Mexay rpelolwe M HarpeBaemon Bogow Ans | cTyneHu
Bogonogorpesartensi

_ At-At, _ (55-37)-(17-2)

1
A =16.5"C.
t0p 23] Aitﬁ 2.3IgE
" gA‘t 15
11. CpegHenorapugmMmnyeckass pasHOCTb TemnepaTyp Mexay rpetowen u Harpesaemon Bogou ans |l ctyneHum
Bogonoforpesarens
At,—A 80-60)—-(55-37
At = L A::M:( ) (20 )=19°C.
b 23lg -
2.3lg At 3lo7g

12. B cooTBeTCTBMM C N. 1 HACTOSALLErO NPUIIOXEHNsT onpeaensiemMm Heobxoanumoe ceyeHve Tpybok BogonogorpesaTensi

Mpw CKOPOCTK BOfbl B TPyBKax Wop= 1M/C 1 BYXNOTOYHOW CXEME BKMIOYEHNS
3
T 68-
fr = Cone 10 5= 000941
. 2:3600\W,p 2.3600-1-10

Mo Tabn. 1 HaCTOALEro MNpWUIOXeHUs W nonyyeHHoi BemuumHe ) nogbupaem Twn Bogornogorpesatens co
crnepyloWwuMn XxapakTepucTukamu:

f,, =0,0093 M’

Dy =219 mm;

furp = 0,02139 M7

dye= 0,0224 w;

foo= 11,51 M° (Mpv AnuHe cekuun 4 m);

d., 16
deH = 14MM.
13. CkopocTb BoAbl B TpyGKax npu ABYXNOTOYHOWN KOMMOHOBKE

3
W — Ghmax _ 68 1 O
® 2-3600f p 2-3600-0.0093-10’
14. CkopocCTb BOAbI B MEXTPYOHOM NPOCTPaAHCTBE NPU ABYXNOTOYHOW KOMMNOHOBKE
W - G _ 625-10°
v 2.3600f, p  2.3600-0.02139-10°

15. Pacuet BogonogorpesaTens | ctyneHu:
a) cpeaHsasa TemnepaTypa rpetoLen Boapl

o Lo+t 55+17

=101m/c.

=041m/c.

=" =""—=36C
6) cpeaHAada Temnepartypa HarpeBaeM0|7| BOAbl

H t:x + t:blx 2 + 37 °

t, =" =" =195C
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B) KO3 ULIMEHT Tennonepeaayn oT rpetoLLen Bodbl K CTeHKe Tpyoku

0,8
"= l16[1210 +18t° - o.oss(tiﬂ% =1.16(1210 +18- 36 - 0.038-367)
YO%o
0'410.8
— - =2187& /( 2°,
o0z0a5 = 21878 /£ 24)
r) KoadppULMEHT TENNOOTAAYN OT CTEHKM TPYOKM K HarpeBaemMoi Boae
H H 2 WS‘S
a, =11 6[1 210+18¢,,-0.038(t } d(,; =116(1210+18-19.5-0.038 -19.5?)
101°¢
Goiacz = 4222 Br/(w'2C)

4) koadpduumeHT Tennonepegayumn npm f = 0,9

1 wvB _ 12-0,9 N 2,
K= - 11 +0,00171535 Br/(MmC)
At A 1 1 000
o oA, 2187 422" 05

KoadbumumneHT y NnpuHAT paBHbIM 1,2 ons rmagkux Tpyobok;
e) Tpebyemasn NoBepxHOCTb Harpeea Bogonogorpesarenst | ctyneHu

£ Q" 276-10°
v at, 1525165

X) Yncno cekuun Bogonogorpesartens | CTyneHn npu gnuHe cekunm 4 m

=1087 W°

MpuHUMaem 5 cekumii B O4HOM NOTOKE; AENCTBUTENbHASA NOBEPXHOCTL Harpesa byneT F'-1151.2.5-115 "

16. Pacuyet Bogonogorpesatens |l ctynexu:
a) cpeaHasa TemnepaTypa rpetoLlen Boapl

o to+t., 80+55

tcp = 5 5 = 67,5°C.
0) cpeaHasa TemnepaTypa HarpeBaeMon BOAbl
. Lo+t 37+60
— BX BbIX — — 4 oM.
tcp 5 5 8,5°C;

B) KO3hpUUMEHT Tennonepeaayn oT rpetoLen Boabl kK CTEHKE TPYOKn

0.8
r r 2 WMT
a-= 1,16[1210+18tp —o.osa(tp) } S =116(1210 + 18 -67.5 - 0.038 - 67.52)
cp cp d‘

laks

0.41°8
————5 =2730B 20
002242 30BT/ (M C)
r) KO3OPUUMEHT TEMNOOTAAYN OT CTEHKM TPYOKM K HAarpeBaemon Boae

0.8
H H 2 WT
a,-= 1,16[121 0+18t), - 0.038(t" } d°'2p =116(1210 + 18 -48.5 - 0.038 -48.5%)

0T s Br/(m2.°C)
0.014°% ~
4) koadpduumeHT Tennonepenayumn npm B =0,9
1 B 12-09 2,
K= 1 1 )\.m: 1 . 1 +0’001:1931 BT/(M~C)
—+—+ % 9720 T E442 T 10E
o, o, }\m 2730 5443 105
e) Tpebyemast noBepxHOCTb HarpeBa Bogonogorpesatens Il ctynexu
SPII
pro Qo 18110 o e
LT . - ;
k Atcp 1931-19
X) uncno cekumn sogonoporpesatens |l ctynenu
I
494
N' = F_ 404 =215 cekumn.

MpuHMMaem 2 cekumm B OAHOM NOTOKe, AENCTBUTENBHAA NOBEPXHOCTb Harpesa byaeT F'-1151.2.2-46 m?"

B pesynbTate pacyeta nomyyuMnocb no 2 CeKkuuum B Kaxaom Bogonoporpesatene |l ctyneHn n 5 — B Kaxaom
Bogonoforpesarene | cCTyneHn cymmapHon noBepXHOCTLIO Harpesa 161 M.
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17. MNoTepw gaBneHus B Bogonogorpesartensx (7 nocneaoBaTenbHbIX CEKUMIA B KaXKO0M MOTOKE):
Onsi BoAbl, Npoxoasiien B Tpybkax (c yueToM ¢ =2)

2

2
AP, —¢78 -0 N:2~7.5[21'6] 7=142 O7;
i f 20009310

)
NS BoAbl, NPOXOASLLEN B MEXTPYOHOM NPOCTpPaHCTBE

AP, =BW, N=20-041.7=235 «a.

KoadhcbunumeHT B npuHumaeTcst no Tabn. 3 HaCcToALWEro NpUoXeHus.

Mpn npumeHeHnn BogonogorpeBaTensd C NpouMnMpoBaHHbEIMU TpyOkamn Heobxooumoe 4ucno cekumi B | cTynenm
cocTasuT 3 cekuun, a Bo Il—2 cekuun B ogHOM noTtoke. [oTepu AaBneHns No HarpesaeMon Bofe ¢ KoadpduuneHTom o= 2
coctasnstoT 300 kla.

B 1994 r. Ha mockoBckoM 3aBoe «CaTake» OCBOEH BbIMYCK KOXYXOTPYOHbIX MHOrOXo4oBbIX Bogonogorpesatenen ¢ |l m ll
CTYMNeHsMW HarpeBa B O4HOM Kopnyce (puc. 5), TEeXHMYeCckue xapakTepucTuUKM KOTOpbIX NpuBeaeHbl B Tabn. 4 HacToswero
npunoxeHusa. Tennosas nNpPoOU3BOAMTENbHOCTb OMpeadeneHa pAna ycnosun, OMAM3KMX K peanbHbIM B CUCTEME
TennocHabXxeHus:

Ons BogonoforpeBaTesnien ropsivero BogoCHabXeHUs:: TemnepaTypHbein nepenag no rpetowen soge 70 — 30 °C, no
HarpeBaemol — 5—60 °C, makcumanbHble NOTEPU OABMEHUS MO HAarpeBaeMon Boae, Hanpaensemon no Tpyokam, — 27—36
kMa (MTMN - UTMN);

Onsi BoJonoforpeBaTene OTOMMeHus: TeMnepaTtypHbli nepenag no rpetoweint Boge — 150—76 °C, no HarpeBaemoi,
HanpaBnsieMon Mo MEXTPYOHOMY MpOCTpaHCTBYy, npu npumeHeHun B UTI — 105 — 70 °C u makcumanbHoOW notepe
naenexuss — 30 kMa; npy npumeHeHun B LITM —120—70 °C n makcumanbHon notepe gaeneHus — 60 kMa (notepu aoas-
NEeHNs NPUHATBLI BE3le AN HOBOro, YNCTOro TENNOOOMEHHUKA).

3anac B noBepxHocTn Harpesa NpuHAT 20 %.

B nepecueTte Ha pac4eTHbIn pexum paboTbl no FOCT 27950—88E (ckopocTb BoAbl B Tpybkax 2 m/C) 3TU e YCTaHOBKU
TMMO un TMII, npumeHsemble a UTIT, 6yayT nmeTb xapakTepucTukn, npueeAeHHble B Tabn. 5. MNpu aToM Aocturaiotcs
Takne xe KoadpdpuumMeHTbl Tennonepenayn, kKak U B NracTUH4YaTblX BOAOMOAOrpeBaTensix Ha MakKCUMarbHbIX CKOPOCTAX
TennoHocuTenewn.

C 1996 r. Ha ToM Xe 3aBoge «CarTakc» HavaT BbIMyCK BOAOMNOAOrpeBaTenen yCTaHOBKM NONypas3bopHO KOHCTPYKLMK
obnervyeHHoro Tuna (puc. 6) 4nsa TeNNoBbIX NYHKTOB, pa3MeLLaeMbIX B MoABane 3gaHus.

Puc. 5 O6wuit BUA ropusoHTanibHOro MHOroxo4oBoOro
KOXyXOTpyGHOro BogonoaorpeBarens
a-o61Lmii BUz; 6-pa3pes no cekumaMm; | -Bxoa xonoaHon Bofkl - | cTyneHs; 2-

Puc. 6. BogonogorpeBartens 65104HOro TMna no
TY 400-28-132-90

BbIXOZ TENMoHocuTens — | cTyneHsb; 3 — BbIXOA ropsayel sofbl —| cTyneHs; B, — xonopHas Boaa; B, — ropsiuasi Boga; Bs —
4 — Bbixop ropsiueit Bogel — |l cTyneHs; 5 — exog TennoHocutens — | LIMPKYNSILMOHHAS NUHWS ropsiyero BogocHaGkeHust; Ty —
CTyneHb, 6 — BbIxoA TensioHocuTens —II cTyneHb; 7 — BbIXog, nopatowas Tennocetn; T, — BbIXOA rpetolleit oAbl u3 I
TennoHocuTens — Il ctyneHb; 8 — BxoA xonogHon Bogbl — Il cTyneHsb, B,r cTynenu; T3 — BXOA rpetoLen Boabl B | cTyneHb; T4 —
— KOHCTPYKTUBHbIE pa3Mepbl: 1 — cekumu; 2 — coeauHuTenbHasi kamepa obpatHas TennoceTu
MEXTPYOHOro NpocTpaHcTBa; 3 — TO e, TpybHoro: 4 — TpybHas gocka; 5
— LapHup;
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OCHOBHble TEXHUYECKME XapaKTepuUCTUKN Bogonoaorpesatenen 6noyHor Tuna ana UTI (yctasHoBka 13 3 6110KoB)

OnameTp Macca, kr, ogHoro Pac4yeTHbIi Tennosoi no-
YcnoBHoe 0603HayYeHne cekumu D, Pa3mepbl, MM 6noka lMoBepxHOCTb Harpesa, M | Tok, KBT, npu Wrp= 1m/c,
npu 3akase MM, X Atcp= 10 °C
XKOM.CeKL,.
d4 d, H Hy h hy h, | l4 I I3 is b b4 BCEro noao-
rpesatensi
MB 57x2-1,0-bI1-6-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-bI1-6-Y3 76x6 57 | 45 [314 | 942 (106 (208 | 628 | 115| 93 (170|257 | 43 [ 180 | 280 80-3 1,3-3=3,9 156,0
240
MB 89x2-1,0-bI1-6-Y3 89x6 76 | 57 [342 (1026|119 (223|684 125|100 (185|271 | 50 | 195|295 100-3 1,86 - 3=5,58 223,0
300
MB 114x2-1,0-bI1-6-Y3 114x6 89 | 76 387 (1161|144 (243|774 1135|112 (205|294 | 62 [215(315 140 -3 3,68 -3=10,74 430,0
420
MB 168x2-1,0-bI1-6-Y3 168x6 1331108 | 498 (1482|198 [ 300 | 996 | 150 | 139 [ 240 | 349 | 89 | 280 | 380 250 -3 6,98 - 3 =20,94 840,0
750
MpumeyaHne — 'mapasnuyeckoe conpoTuaneHne yctaHoBkm npu Wqp - 1 m/c, Wyrp = 0,5 M/c coctaBnset: APtp =40 kla, APure = 25 kla.
Tabnuua 4

TexHunyeckune XapakTepUuCcTUkKu ropusoHTasibHbIX MHOFroxoaoBbiX, KO)KyXOprGHI:IX Bop,ono.qorpeBaTeneﬁ (o3 ﬂpOd)VlﬂleOBaHHOI:l pr6KOI7I AnA CUCTEeM OoToNJIeHUA n

ropsiuero BogocHabxxeHusA

O6o3HayeHne Tenno- | Mnowaab [Yucno| MMnowane ceveHus OksuBa- [HapyxHbiii| Fabaputsl axlxh, | Macca, kr | [NMoTepu gasnexHus Makecu- KoadbdpumumeHt
Bas noeepx- | xoooBs NeHTHbIW | AnameTp MM MarnbHbIN Tenno-
MOLLI- HOCTK (cek- ounameTp, | kopnyca pacxog nepegayn, Bt/
HOCTb, | HarpeBa, | UMW) MM Dy, MM HarpeBa- (M2 «°C)
kBT M’ emol Boabl
Tpy6ok, M* | MmexTpy6- | Pasmep no Tpy6- | no mex- M/
HOro npo- | Tpybku Kam, klMa | Tpy6HOMY
cTpaHcT- |dg/dy MM’ npocTpaH-
Ba, M cTBY, Kla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tennoo6MeHHUKN MHOroxoaoBble Ana oronnenusa B UTMN
(napameTpbl TennoHocuTenen 150 — 76/105 — 70 °C, HarpeBaemas Boaa no MeXTpybHOMY NpoCTpaHCTBY)
TMMO 76x2-1,0-5-¥3 270 3,25 5 0,00108 | 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMMO 89x2-1,0-5-¥3 380 4,65 5 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMNO 114x2-1,0-5-¥3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMMNO 133x2-1,0-5-¥3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 —
TMIMO 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
TennooGMeHHUKM MHOroxoAoBbIe Ansi ropsAYero BogocHabxenus B UTMN
(napameTpbl TennoHocuTenen 70 — 30/5 — 60 °C, HarpeBaeMas Boaa no Tpyokam)
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
TMIMI 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
TMIMI 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
TMMI 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 —
TMMI 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
Tennoo6bMeHHUKM MHOroxogoBble ans otonneHusa B LT
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TMMNO 168x4-1,0-4-Y3
TMMNO 219x4-1,0-4-Y3
TMNO 273x4-1,0-4-Y3

TMIMI 114x4-1,0-4+4-Y3
TMIMI 133x4-1,0-4+4-Y3
TMIMI 168x4-1,0-4+4-Y3
TMMI 210x4-1,0-4+4-Y3
TMIMI 273x4-1,0-4+4-Y3

TMII 168x4-1,0-4-Y3
TMII 219x4-1,0-4-Y3
TMII 273x4-1,0-4-Y3

Mpumeyanne — Paboyee aasneHne— 1MIMa, makcumarnbHas TemnepaTypa TennoHocutens — 150 °C. 3anac no noBepxHocT HarpeBa—okono 20 %. YcrnoBHoe o6o3HayeHne npu 3akase: TMMNO—
TenNoobMeHHMK MHOrOX040BOW C NpodunbHOM Tpyokon ansa otonnexus, TMIMT—To e, Ana ropsyero BoAocHabxXeHui, fanee —anamMeTp Koprnyca CeKumn, AnMHa CeKUUN, AaBMeHNe; YNCIO CEeKUMIA B
TennoobmeHHuke (aBe undpbl Yepes «+»—-ABYXNOTOYHas cxema); Y3—Bua KNMMaTu4eckoro UCnosiHeHusi TennoobmenHmka no FOCT 15150.

2550
4470
6420

1350
1840
2620
4310
7710

1310
2150
3850

(napameTpbl TennoHocuTenen 150 — 76/120 — 70 °C, HarpeBaemas Boaa no MeXTpybHOMY NpoCTpaHCTBY)

27,92 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60

46,0 4 0,00939 | 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 85 60
82,24 4 0,01679 | 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 55 60
Tennoo6MeHHUKN MHOroXxogoBble AN ropsiyero BogocHa6xeHus B LTI npu gByxnoTo4yHoOM cxeme (napameTpbl,

kak u B UTN)

28,64 4+4 |2x0,00293 [ 2x0,0050 | 14/16 0,0155 2x565 2,15x4,59x0,84 1560 36 49
34,56 4+4 | 2x0,0040 | 2x0,0075 | 14/16 0,0197 2x565 2,25x4,64x0,90 2000 36 32
55,84 4+4 | 2x0,0057 | 2x0,0122 | 14/16 0,0190 2x670 2,35x4,69x0,94 2440 36 25

92,0 4+4 |2x0,00939 [2x0 02139 | 14/16 0,0224 2x895 2,8x4,74x1,20 4480 36 28
164,48 4+4 |2x0,01679 [2x0,03077 | 14/16 0,0191 2x1010 3,0x4,83x1,31 5600 36 34

ennoobMeHHMK U MHOroxoAoBblIe ANnA ropsiyero BoaocHatxeHus B LITI npu ogHONOTO4YHOW cxeMe (napamMeTpbl, Kak U
B UTN)

27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 36 25

46,0 4 0,00939 | 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 36 28
82,24 4 0,01679 | 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 36 34

43,9
77,0
110,8

21,1
28,8
41,0
67,6
120,9

20,5
33,8
60,5

6920
6915
6590

3810

3360
3200
3610

3360
3200
3610

Ta6bnuua 5
TexHuYeckme xapakTepucTMKU MHOIFroOXo40BbIX BogonoaorpeBarenen ¢ npodhunupoBaHHON TPyOKOM Npu pacyeTHOM pexunme pabotbl (Wrp =2 m/c)
O603Ha4veHne [NoBepxHOCTb Macca, kr TennoBasi MOLLHOCTb, KoadbdpmumeHt [NoTepu gaBneHus, kla, no
Harpesa, M kBT Tennonepeaauu, BT(M2 Tpybkam MeXTpyOHOMY
¢ °C) NPOCTPaHCTBY
TMMNO 76x2-1,0-5-¥3 3,25 350 550 10520 122 180
TMMO 89x2-1,0-5-¥3 4,65 500 760 10240 119 180
TMMNO114x2-1,0-5-¥3 8,95 700 1415 11520 125 190
TMMNO168x2-1,0-5-¥3 17,45 1020 2900 10310 116 180
TMMAI 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
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NMPUNOXEHMUE 8

NMPUMEP TENJIOBOIO U FTMAPABJIMYECKOIO PACYETA MNACTUHYATLIX BOOOMNOOOMPEBATENEMN (MO
FOCT 15518)

B cootBetctBMM c katanorom LIHTUxumHedTemaw (M. ,1990) BbinyckaloTca TENNOOOMEHHMKM NnacTuHYaTtble And
TennocHabxeHuns cneyoLmx Tunos nonypasbopHele (PC) ¢ nnactuHamu tuna 0,5Ip n pasbopHeie (P) ¢ nnactuHamu Tuna
0,3p n 0,6p.

TexHuyeckme xapaKkTepuCTUKN yKasaHHbIX MNacTUH U OCHOBHbIE MapamMeTpbl TENNOOOMEHHNKOB, COBUpaeMbIX U3 3TUX
nNacTuH, NpMBeAEHbl a Tabn. 11 2.

[onyckaemble TemnepaTtypbl TeNSIOHOCUTENEN ONpefensitoTCd TepMOCTOMKOCTbIO pPEe3VMHOBLIX Mpoknagok. [[Ons
TennooOMeHHMKOB, UCMONb3yeMbIX B CUCTEMaxX TEMnocHabXeHusi, 06s3aTenbHbIM SABMNSIETCS NPUMEHEHWE MPOKNafoK U3
TEPMOCTOWKOW Pe3nHbI, MapKu KOTOPOW NpuBeaeHbl B Tabn. 3.

YcnoBHoe 0603HaveHne TenrnoobMeHHOro nnacTMH4YaToro arnnaparta nepBble OykBbl 0603Ha4alT TMN annapata—
TennoobmeHHuk P (PC) pa3bopHbiii (nonycBapHoW), cneaytoulee ob6o3HayeHne — TUM MnacTuHbl, UMdpbl nocne Tnpe —
TOMLLMHA MNACTUHBI, Janee — NnoLiafb NOBEPXHOCTY TennoobMeHa annapaTa (M2), 3aTeM — KOHCTPYKTUBHOE UCTOMNHEHMe
(B cooTBeTCcTBMM C Tabn. 2), mapka matepuana nnacTuHbl U Mapka matepuana npoknagku (B cooTBeTcTBuMu C Tabn. 3).
Mocne ycnoBHoro 0603HayYeHns NPMBOANTCS CXeMa KOMMOHOBKM NacTUH.

Ta6nuua 1
TexHU4YecKasi XapaKTepucTUKa NnacTuH
Mokaszatens Tvn nnacTuHbl
0,3p 0,6p 05Ip
[abapuTbl (4NMHA X WMPKHA X TOMNLWMHA), MM 1370x300x1 1375x600x1 1380x650x1
MoBepxHOCTb TeNNoobmMeHa, M 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBMBaNEHTHbIN AnaMeTp KaHana, m 0,008 0,0083 0,009
Mnowanb nonepeyYHoOro ceveHns kaHana, M2 0,0011 0,00245 0,00285
CmauvBaeMbIi NepUMETP B NONEPEYHOM CEYEHUUN KaHana, M 0,66 1,188 1,27
LLinpuHa kaHana, MM 150 545 570
3a3op aons npoxoaa paboyer cpeabl B kKaHane, Mm 4 4.5 5
MpuBeaeHHas anvHa kaHana, M 1,12 1,01 0,8
Mnowaaes nonepevyHoro ceveHms KonnekTopa (yrnosoe oTBepCTUE Ha NnacTuHe), M2 0,0045 0,0243 0,0283
HaunbonbLunii gnameTp yCnoBHOrO Npoxoaa NpucoeanHAeMoro Wwryuepa, MM 65(80) 200 200
KoadbdhmumeHT o6LLero rmapaenmMy4eckoro ConpoTUBIeHUs 19,3 15 15
ReO,25 ReO,ZS ReU,ZS
KoahdunLmneHT rugpaBnnyeckoro cConpoTuBneHus Wwrylepa & 1,5 1,5 1,5
KoadbdbmumeHnTsl: A 0,368 0,492 0,492
b 4,5 3,0 3,0
Tabnuua 2
TexHUYecKasa xapakTepucTuKa 1 OCHOBHbIE NapaMeTpbl NIIACTUHYaTbIX TEMNJI0O0O6GMEeHHbIX annapaToB
Mokaszatenb Twn nNacTuHbl
0,3p 0,6p 0,5Mp
1 2 3 4
Twn annapaTta Pa3bopHbIii Monypas6opHbI
Pacxop TennoHocutenst (He 6onee), M/u 50 200 200
HomuHanbHas nioLagb NoBepxHOCTH TennooBMeHa annapara, M2, u
MCMOfMHEHNe Ha pame:
KOHCOMbHOW (McronHeHne 1) O13 1o 10 Ot 10 go 25 —
[OBYXOMOPHOW (MCMONHeHNe 2) OTt12,5p0025 | OT 31,500 160 | OT 31,5 80 140
TPEXOMOPHON C MPOMEXYTOUH- — Ot 200 go 300 | Ot 160 go 320
oN NAMTON (McnorHeHve 3)
PacueTHoe gaBnenue, MMa (krc/cm?) 1(10) 1(10) 1,6(16)
2,5(25)
abapuT TennoobMeHHNKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)

Tabnuua 3




XapaKTepMCTMKVI npokKnagok Ans ninacTtuH

YcnoBHoe 0603Ha4YeHne Npoknagok Mapka matepuana n KayuykoBas ocHoBa TemnepaTtypa pabouei
TEXHWYECKNE YCIOBUS cpegl, °C
0 PesnHa 359 (TY 38-1051023- CKMC-30 n APKM-15 OT1-20 po + 80
89) (6yTapmeHMeTUNCTMPONb-
HbIN Kay4yk)
1 PesuHa 4326-" (TY- 38- CKH-18 Ot -30 go +100
1051023-89) (6yTagueHHUTPUNbHBIN Kay-
4yK)
2 Pe3nna 51-3042 CKanT [o 150
(TY 38-1051023-89) (aTuneHnponunexameHo-
Bbli Kay4yK)
3 Pe3nHa 51-1481 CKan [o 150
(TY 38-1051023-89) (aTuneHnponunexameHo-
BblIiA Kay4yK)
4 Peanna UPIM-1225 (TY 38- CK®-32 n UICKd-26 Ot -30 go +200
1051023-89) (cbTOPMPOBAHHbIN Kay4yK)

Mpumep ycnoBHoro 0603HayYeHnst NnacTuHYaToro pa3bopHoro TennoobMeHHoro annapara: TennoobmeHHuk P 0,6p-0,8-
16-1K-01 — TennoobmeHHuk pasbopHbii (P) ¢ nnactuHkamm tuna 0,6p, TonwwmHon 0,8 MM, nnowagbi MOBEPXHOCTU
Tennoo6meHa 16 M, Ha KOHCOMBHOM pamMe, B KOPPO3UOHHO-CTOMKOM UCMONHEHNW, MaTepran nnacTuH U naTpybkoB — cTanb
12X18H10T; maTepuan npoknagkv — TennocTonkas pesmHa 359; cxema KOMMOHOBKM:

YTO O3HaYaeT Hag YepTOM — YMCIO KaHaroB B KaXJOM XOAe ANs rpetoLlen Boapbl, Mo YepTol — TO Xe, AN HarpeBaemomn
BOAbI.

[ononHUTenbHbIN KaHamn co CTOPOHbl XO4a HarpeBaemol BOAbl NpeAHa3HadyeH Ansi OXNaXAeHUsl NUTbl U YMeHbLUEHMWS
TennonoTepsb.

N3 paccmaTtprBaeMbix Tpex TennoobmeHHUKoB Haubonee LenecoobpasHo NpUmMeHeHune TeI'IJ'IOO6MeHHI/IKOB PC 0,5Mp,
NOCKOSbKY 3TN TennoobMeHHMKM HagexHo paboTatoT npu pabovem gasnexHmun go 1,6 Mla (16 krc/cm? ).

MnacTuHbl NONapHO cBapeHbl NO KOHTYpy obpa3sys 6rok. Mexay ABYMS CBapeHHbIMW MracTMHaMy UMEEeTCS 3aKpbITbIv
(cBapHom) kaHan Ansa TennoduKauMoHHON rpetoLlen Boabl. PasbopHble kaHanbl gonyckaloT AasneHve B Hux go 1 MMa (10
krc/cm?).

TennoobmeHHukn Tvna P 0,3p MOryT NMpUMEHSITbCS B CUCTEMaX TennOCHa6>KeHm| npu OTCYTCTBMM TennoobMeHHUKOB
tvna PC 0,5Mp n napameTtpax Tel'IJ'IOHOCVITeJ'leVI no 1,0 MMa (go 10 krc/cm? ), 8o 150 °C n nepenage OaBneHUn mexay
TennoHocuTensamn He 6onee 0,5 MMa (5 krc/cm? ).

MpumeHeHne TennoobmeHHukoB Tuna P 0,6p (TMTaH) B cuctemax TennocHabXeHUsi orpaHU4yeHo U JonycTUMO TOJ'IbKO
npu otcyTcTBun TennoodbmeHHukos PC 0,5Mp n P 0,3p npu napameTtpax Tenn0Hocmenem He 6onee 0,6 Mla (6 krc/cm? ), 4o
150 °C v nepenage AaBnexHui TennoHocutenen He 6onee 0,3 MMa (3 krc/cm? ).

1. MeToauka pacyeTa nnacTvHYaTbiX BOAOMNOAOrpeBaTene OCHOBaHa Ha UCMONb30BaHUM B HUX BCEro pacrnoriaraeMoro
Hanopa TennoHocuTenem ¢ LUenbio NonyYeHUs MakCUMarbHOW CKOPOCTU KaXOoro TEMMOHOCUTENS U COOTBETCTBEHHO Makcu-
MarnbHOro 3HauyeHusl koadpduuMeHTa Tennonepeaady Mnu npu HEM3BECTHbIX pacroraraembiX Hamopax Nno onTMMarbHON
CKOPOCTU HarpeBaemow BoAbl, Kak 1 Npu nogbope KoxXyxoTpyOHbIX Bogonogorpesare-fnen.

B nepBom cnyyae onTumanbHOE COOTHOLLEHME YMcna XOO4oB Ans rpetowernt X, u HarpeBaeMon X, BoAbl HAXoAMUTCS Mo
dopmyne

0.636 0,364 H
&: @ . APFP '1000_tcp (1)

rp
X, \G, AP, 1000 -

Ecnn cooTHoweHne xopoB nony4vyaeTca >2, TO ANns MNoBbIWEHWSA CKOpOCTN BOAbI uenecoo6pa3Ha HeCUMMETPU4YHaa
KOMMOHOBKA, T.€. YNCNO XOAOB TEMNN00OMeHMBaOLIMNXCS cpea 6y,qu HeOoaAMHaKOBbIM (pI/lC. 1—3 HacTosLwero I'IpVIJ'IO)KeHVIﬂ).
I'Ipvl HeCVIMMeTpVILIHOl7| KOMMNOHOBKE NoJty4YaeTcda CMellaHHOe ABMXEeHMEe NOTOKOB B YaCTU KaHalnoB — NMPOTUBOTOK, B YaCTn —
NPAMOTOK, YTO CHMXaeT TeMI'IepaTyprIVI Hanop yCTaHOBKM MO CpaBHEHUIO C
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Puc. 1. CuMmmeTprM4HaaA KOMNOHOBKA NflacTUHYaATOro
BogonoforpeBaTens, o6o3Ha4YeHne Cx 4/5
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Puc. 2. HecummeTpuyHas KOMNOHOBKa NIACTUHYATOro
Bogonoporpesartens, o6o3Ha4yeHue Cx (2 + 2)/5

Trodownes

8xad quphyangiammai
sy oo

Puc. 3. Cxema koMmnoHoBKku Bogonogorpesartened | u Il nogorpeBa B
OAHY YCTaHOBKY C NPOTUBOTOYHbLIM ABUXEHUEM BOAbI

NPOTMBOTOYHBIM XapakTEPOM [ABWXKEHUs TENnooOMEHUBAIOWNXCS Cped, KOTOpblIi UMeeT MeCTO Npu CUMMETPUYHON
KOMMOHOBKE, W B OnpefeneHHoOW CTeneHu yMeHbluaeT BbIrody OT MOBbIWEHUS CKOPOCTM BOAbl MPU HECUMMETPUYHOMN
KOMMOHOBKe. M03TOMY Ansi UCKITIOYEHUS CMELLIAHHOro Toka TennoHocuTenen 6onee achEKTMBHO BOAOMNOAOrPEBATENbHYO
YCTaHOBKY cobupaTb U3 ABYX UINN HECKOMbKUX pa3gernbHbIX TENNOOOMEHHUKOB C CUMMETPUYHOW KOMMOHOBKOW, BKITHOYEHHbIX
nocriegoBaTtenbHO MO TENMOHOCUTENH, Y KOTOpOro nory4vaetcs Gonbliee YMCcro XOA4OoB, M MapannenbHo — Mo Apyromy
TennoHocuTento. Mpu atom ob6Bsi3ka coeauMHUTENbHbIMU TpyGonpoBogamu AormkHa obecneynTb NPOTUBOTOK B KaXZOM
TennoobMeHHMKe.

2. MNpw pacyeTe nnacTMHYaToro BogonogorpesarTens onTMmMarnbHas CKOPOCTb NPUHUMAETCH UCXOASA U3 MOMYyYEeHUs Takux
e noTepb AaBneHus B YCTaHOBKE MO HarpeBaemow BoAe, Kak Npyv NpUMeEHeHUN KoxyxoTpybHoro Bogonogorpesartens - 100 -
150 klMa, 4To cooTBETCTBYET CKOPOCTM BoAbl B kKaHanax Wonr = 0,4 m/c.

MoaTomy, BbIGpaB TMN NnacTUHbI pacCcYNTbIBAEMOro BoAonogorpeBartens ropsyero BogOCHabXeHUs, no onTumarnbHowm
CKOPOCTU Haxoanm Tpebyemoe KONMYecTBO KaHarnoB No Harpesaemow Boge my:

Ghmax (2)

M= AT o
W.,. f,p-3600
fK— KnBoe cevyeHme ogHoro MexnnactmH4aTtoro kaHana.
3. KomnoHoBka Bogonogorpesartena CMMMeTpu4Hasa T. e. Mrp=My. O6u.lee XMBOE CevyeHne KaHarioB B nakeTe no xoay

rpetoLLen n HarpeBaemou Boabl
fo =f.=m.f. 3)

er _ i
3600f,.p

WH — i (5)
3600 pr

B cniyyae ecnv coOoTHOLLEHUE XOA0B, onpeaeneHHoe no gopmyre (1), okazanocb >2 (Npu noactaHoBke APy = 100 klMa, a
APrp = 40 klMa - gna | ctynenn), BogonogorpesaTtenb cobupaemM ns AByx pasgaenbHbiX TeNN0o0OMeHHUKOB 1 6onee n B op-
mynax (4) wnn (5) pacxoq TOro TENOHOCUTENS, Y KOTOPOrO MOMYYMIOCh MEHbLUE XOA0B, YMEHbLUAEM COOTBETCTBEHHO B 2
pasa u 6onee.

5. KoadpduumeHT Tennootaaum a, ,BT/(M2~ °C) OT rpetoLLern BOAbl K CTEHKE NnacTuHbI onpegenseTcsa no opmyne

0,73

2
a, =11 6A[23000 +283t7 - 063(t”) }er (6)

roe A — KoahdPULMEHT, 3aBUCALLMIA OT TUNa NNacTUH NPMHUMaETCS No Tabn. 1 HacToALWEro NPUNOXEHNUS;

4. Haxoanm cakTmnyeckme CKOpoCTU rpetoLlen n Harpesaemon Boabl, M/c

4)
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rp rp
trp — th + tBbIX
cp 2

6. KoadhdunumneHT TennoBOCnpUSATUS a,, BT/(M2 - °C), OT CTEHKMN NNAaCTUHbI K HarpeBaemown Boae NpUHMMaeTcs no

2
dopmyne g, = 11 6A[23000 +283 ﬂp - 0,63(th) }W @)

H H
H th + tBbIX

0,73
H

rae tcp - 2
7. KoadhduumeHT Tennonepenaym K, BT/(M2 - °C), onpegenseTcs no gopmyne
« = B (8)
1.1 O
i VY
ad az }\/CT
rae B — KOSPMUUMEHT, YYMTbIBAOWWUA YMEHblUeHWe KoadduumeHTa Tennonepefayn wus-3a TEPMUYECKOro

COMPOTUBMEHNS HAKWUMN 1 3arpA3HEHNI Ha NNAcTUHE, B 3aBUCUMOCTM OT kayecTBa BOAbI NpuHMMaeTcs pasHeim 0,7 — 0,85.

8. lNpu 3agaHHOM BenM4YMHE pac4eTHOW MNPOW3BOAUTENBHOCTM Q%" u no NnonyyYeHHbIM 3HavyeHuaM KoaduumeHTa
Tennonepegayn k n temnepatypHomy Hanopy Atcp onpegensertca Heobxoammas NOBEpXHOCTb Harpesa Frp no copmyne (1)
npun. 5.

Mpu cbopke BogonoporpeBaTens w3 [OBYX pasfenbHbiX TennoobmeHHWKoB W Goree TennonpousBOAUTENLHOCTb
YMEeHbLLIAeTCs COOTBETCTBEHHO B 2 pasa u bonee.

9. KonnyectBo xo0B B TeNNoobMeHHuKke X:

FTP + fI'IP (9)

X =
2m fnn

roe fnp — NOBEpPXHOCTb Harpesa O4HOW NIACTUHBI, M2,

Yucno xodoB OKpyrnsieTcss 40 Lenon BenuyuuHbl. B ogHOX0O0BbIX TENNOOOMEHHMKAX YeTbipe LWTyuepa Ansg nogsoga v
OTBOZA rPELLEN U HAarpeBaeMoWn BOAbI pacronaralTcs Ha 0gHOW HEMOABWXHOW NnnTe. B MHOroxogoBbIX TEMNOOOMEHHMKAX
YacTb LITYLEPOB LOIMKHA pacnofiaraTtbCsl Ha NOABWXKHOWM MINTE, YTO BbI3bIBAET HEKOTOPbLIE CIIOXHOCTM NMPW 3KCMyaTauumn.
MosToMy uenecoobpasHen BMECTO YCTPOMCTBA MHOroxXogoBOro TeMooOMeHHMKa pa3buTb €ero no 4ucry XodoB Ha
pa3genbHble TennoobMeHHVKN, COeQUHEHHbIE NO OAHOMY TENIOHOCUTENNO NOoCcneAoBaTenbHO, a No Apyromy — napannernb-
HO, C coBnoaeHneM NPOTUBOTOYHOIO ABWKEHUS.

10. JencTButenbHasi NOBEPXHOCTb HarpeBa BCEro BOAOMNOAOrpeBaTens onpegensietcs no opmyne

F =(2mX-1)f, (10)
11. NoTepwu faeneHus A kla B BogonogorpeBaTensx cnegyet onpeaenstb no oopmMynam:
Onsi HarpeBaemow BoAbl
H 175

AP, = 9B(33-0,08 ], W,s X; (1)

ONns rpetoLLen soabl
rp 175
AP, = 05(33-008 ]| Wiy X; (12)

roe ¢ — ko3hPULMEHT, yUNTbIBAKOLMIA HakMneobpa3oBaHue, KOTOPbLIN ANs FpetoLlel CeTEBOW BOAbI paBeH eavHuue, a
ONS HarpeBaeMon BoAbl AOIMKEH NPUHMMATLCA MO OMNbITHBIM AAHHBIM, NMPU OTCYTCTBUN TakMX AaHHbIX MOXHO NPUHUMATb ¢ =
1,5— 2,0;

b — KoacbnUMEHT, 3aBUCALLUIA OT TUMA NAACTUHbI, NPUHMMAaETCH Mo Tabn. 1 HACTOALLEro NPUNOXEHUS;

W4 c — CKOpPOCTb NpU MPOXOXAEHUN MaKCMMarbHOro CEKYHAHOro pacxoa HarpeBaemMow BoAbI.

NMPUMEP PACYETA

BbibpaTb 1 paccuMTaTh BOOAOMOAOrpeBaTeNbHY0 YCTaHOBKY MIacTMHYaToro TennoobmeHHWka cobpaHHOro M3 nnactuH
0,6p ons cuctembl ropsiyero BopocHabxeHust Toro xe LTI, 4To M B NpuUMepe C KOXYXOTPYOHbIMM CEKLMOHHBIMU
BogonogorpesatensMu. CrnegoBaTtenbHO, UCXOOHbIE AaHHblE, BEMNWYMHbI PacXO4oB M TemnepaTypbl TENMOHOcUTenewn Ha
BXO[E M BbIXOAE KaXKOoW CTyrneHu BogonoAorpesartens NnpMHUMaTCs TakMMU Xe, Kak 1 B npeblayLiem npuvepe.

1. MpoBepsieM COOTHOLLEHME XOA0B B TennoobmeHHuke | ctynenn no dopmyne (1), npuHmumasn APy = 100 klMNa n APpp =
40 kMa;

L_( 68-10° j”’“e (ﬂj“ﬁ“ (100049,5) 077
X, \625.10° 100 1000-36 )~

CoOTHOLLEHNE XOA0B HE NpeBbILLAET 2, crnefoBaTenbHO, MPUHUMAETCSt CUMMETPUYHAS KOMNOHOBKA TENNOOOMEHHMKA.
2. Mo onTMarnbHOM CKOPOCTN HarpeBaemow Boabl onpeaensem TpebyemMoe Yncrno kaHanos no gopmyne (2)
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a 68-10° _193
m. = 04.0.00245-10°-3600
3. O6Lee xnBoe ceveHne kaHanoB B nakete onpegensem no dopmyne (3) (My NnpuHMMaem paeHbiM 20).

f.=f,=20.000245 = 0049 W’

4. pakTyeckme CKopoCTH rpetoLLien 1 Harpesaemow Boabl no copmynam (4) u (5):

625-10°

Wie=3600-10° 0029 ~ 035 M/¢
68-10°

W, = -0385 mMm/c

~3600-10° -0.049
5. PacyeTt Bogonogorpesatens | cTyneHu
a) KoadPULUMEHT TENNOOTAAUN OT rpetoLlert BoAbl K CTeHKe NnacTuHbl, opmyna (6), npuHumas us tabn. 1 A = 0,492:

a, = 116-0,492(23000 + 283 -36 — 0,63 -367)-0,35°™ = 8590 Bt/ (M?-°C)

0) KO3PULIMEHT TENMOBOCNPUATUSA OT CTEHKM NNACTUHLI K HAarpeBaeMon Boge, popmyna (7)
a,=116-0,492(23000 + 283-19,5-0,63-19,52).0,385%" = 8037 Bt/(m?-°C)
B) KoachduumeHT Tennonepenayn, npuHnmas ¢ = 0,8, opmyna (8)
1 0'8 20
K=—3"o007 1 =263 Bt/(v'°C)

8590 16 ' 8037
r) Tpebyemasi NOBEpXHOCTb Harpeea Bogonogorpesatens | ctynexu, opmyna (1) npun. 5

2,76-10°
Frr = 2638165
[) KONMYecTBO XOO0B (MNW NakeToB NpW pasgeneHun Ha 04HOX0A0Bble TennoobMeHHKKK), hopmyna (9)
_ 634 +0,6 267
2.-20-06 ’

=634 ™

MpuHmaem Tpu xoaa,
€) OelCcTBUTENbHAs NOBEPXHOCTb HarpeBa Bogonogorpeeartens | ctynenn, dopmyna (10)

F =(2-20-3-106=714 ™
X) noTepu AaBneHusi | cTyneHu Bogonogorpesartens no rpetwollen soge, opmyna (12), npyHnmas ¢ =1 musz tabn. 1 b =

AP, =1-3(33-0,08-36)0,35"°-3 =432 «la.
6. PacyeT BogonogorpesaTtens Il cTyneHn
a) kK0adhPMUMEHT TEMNMOOTAAUN OT rpetoLlert Boabl K CTEHKE NnacTuHbl, dopmyna (6):
a,=116-0,492(23000 + 283 -67,5-0,63-67,5%)-0,35°" =10412 Bt/(m?-°C)
6) K0adhPMUMNEHT TEMNMOBOCIPUSATUSI OT NMNACTUHBI K Harpeeaemou Boge, copmyna (7)
a, = 116-0,492(23000 + 283485 -0,63-485?)-0,35°" = 10017 Bt/ (M*-°C)
B) k03dhduUMeHT Tennonepeaayu, npuHumas ¢ = 0.8 popmyna (8):

0.8
K=—1o001 1 =309 BT/(m* C)
10412" 16 10017
r) Tpebyemasn noBepxHOCTb Harpesa Bogonogorpesatens Il ctyneHn, popmyna (1) npun. 5:

181-10° )
Fre = 3006.1 =308 ™
[) KONM4ecTBO X040B (MM NaKeTOB NpW pasaefneHnn Ha 0gHOXOA0BbIE TEMNOOOMEHHMKN), hopmyna (9):
_ 30,8+ 0,6 131
©2.20-06

MpuHmaem 2 xona;
€) gencTBuUTEnbHas NOBEPXHOCTb Harpesa Bogonogorpesatens Il ctyneHu, dopmyna (10):

F'=(2-20.2-106=474 W’

X) notepu gasnenus Il ctyneHn Bogonogorpesartens no rpetoLlen soae, popmyna (12):
APL, =1-3(33-0,08-67,5)0,35" -3 =264 Kla,
3) noTepu AaBrieHusi obenx CTyrneHew BOAONOAOrpeBaTens No HarpeBaemMoi Boge, NpuHumas ¢ = 1,5, npu npoxoxaeHun
MaKcUManbHOro CEKyHAHOro pacxofa BoAbl Ha ropsyee BogocHabxeHne, dopmyna (11):
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AP." =15.3(33-0,08-31)(216(0049-10°))" .5 =164 «Ta.

B pesynbTaTe pacdeTa a KayecTBe BOOOMNOAOrpeBaTENS ropsvyero BOAOCHaAOXeHWA NpuHMMaeM aga TennoobmerHuka (|
n Il ctynenn) pasbopHon KoHcTpykumm (P) ¢ nnactuHamu tuna 0,6p, TonwwuHon 0,8 mm, ua ctann 12X18H10T (ucnonHeHne
01), Ha pByxonopHon pame (ucnonHeHue 2K), ¢ ynnoTHUTENbHbIMKA MPOKNagkamu M3 pesuHbl Mapku 359 (ycnosHoe
o0603HaveHne — 10). MoBepxHoCTb Harpesa | ctyneHn —71,4 M2, {1 ctynenwn — 47,4 M2, Cxema KOMMOHOBKM | CTYNEHMW:
C 20+20+20
X" 21+20+20

cxema KOMMOHOBKM |l cTyneHun.
20+20
CX T 21+20
YcnosHoe o603HaveHne TennoobMeHHMKOB ykasbiBaeMoe B 6naHke 3aka3oB byaet
| cTynewm: PO,6p-0,8-71,4-2K-01-10 (5 _ 20+20+20
X 21+20+20
Il ctynenn PO,6p-0,8-47,4-2K-01-10 C.- 20+20
X 21+20
PacueT Bogonogorpesarens, COGpaHHOro 13 nNnacTuHYaTbiX TEMNOOOMEHHMKOB npmbl «Anbda-JlaBanby (TEXHUYeCKue
XapakTepUCTUKM cM. B Tabn. 4), nokasbiBaeT 4YTo B | CTyneHb TpebyeTca ycTaHOBUTL TennoodMeHHnk M15-BFG8 ¢ uncnom
nnacTuH 64, nnowagb NOBEPXHOCTU Harpesa 38,4 m? (koadppmumeHT Tennonepegaym — 4350 BT/(M2 - °Q)).
Bo Il ctynenn Tpebyetca tennoobmeHHuk M10-BFG ¢ uncnom nnactuH 71, nnowagb NOBEPXHOCTU Harpesa 16,6 M2
(koadbpumumeHT Tennonepegaym — 5790 BT/(M2~ °C)).
MoTepn AaBneHusi B 06enx CTyneHsx npu NpoxXoxaeHUn MakcumanbHOro CEKyHOHOro pacxoia HarpeBaemon Boabl U TOM
Xe koadpduumeHTe 3arpasHeHus (¢ = 1,5) coctasnstoT 186 kla.
B Ttabn. 5, 6, 7 npvBeaAeHbl TEXHNYECKNE XapaKTepUCTUKN TennoobmeHHuKoB «Lietenak», "APY» n «CB3IM».
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TexHM4YecKkne XxapakTepUCTUKU NIIAaCTUHYaTbIX TENSI006MeHHUKOB pupmbl «Anbda-IllaBanb» gnsA TenyocHabXxeHus

Tabnuuya4

MokasaTtenb HepasbopHble nasiHble Pa36opHble ¢ pe3nHOBbIMW NPOKNagKkamm
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
[MoBepPXHOCTb HarpeBa NnacTyHbl, M° 0,05 0,1 0,3 0,032 0,14 0,24 0,62
[aGapuTbl NNacTUHbI, MM 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MuHUManbHasa TonwuHa NNacTuHbl, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnacTtuHbl, 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
MakcumarnbeHoe YMCno NNacTyH B YCTAHOBKE, LUT, 60 150 200 95 250 275 700
Pa6ouee naBneHue, MMNa 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcumaneHas Temnepatypa, °C 225 225 225 130 160 150 150
[abapuTbl yCTaHOBKW, MM:
wmpuHa 103 192 466 180 320 470 650
BbICOTa 520 617 1263 480 920 981 1885
anvHa, He Gonee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
[nameTp naTtpybkos, Mm 24 50 65/100 43 60 100 140
CraHgapTHOE YnCno NnacTuH 10,20,30, 20,30,40,
40,50,60, 80 50,60,70,
80,90,100,
110,120,130,
140,150
Macca ycTaHOBKM, Kr, NpU YnCne NNacTuH: 52 15,8 — 38 146 307 1089
MUHUManbHOM
MaKcUMarnbHOM 15,4 73,0 309 59 330 645 3090
MakcumanbHbIA pacxof XUaKocTw, M/y 8,1 39 60/140 10 54 180 288
MoTepu AaBneHus npu makcumanbHOM pacxoae, kla 150 150 150 150 150 150 150
KoacbchnumeHT Tennonepeaauu, Bt/(m? - °C), npu 7700 7890 7545 6615 5950 5935 6810
CTaHOapTHBIX YCNOBUSIX
TennoBas MOLHOCTb, KBT, Npu cTaHO4apTHbIX YCNOBUSIX 515 2490 8940 290 3360 11480 18360
MprmeyaHusa
1. CTaHgapTHble YCNoBUs — MakcUMarbHbIA pacxop, XMOKOCTW, napaMeTpbl rpetoLero TennoHocuTenst 70—15 °C, HarpeBaemoro — 5—60 °C.
HomeHknaTypa TennoobmeHHnKoB «Anbga-JlaBanb» He orpaHuMyeHa Tunamu annapaTos, NPUBEAEHHbIX B Tabnuue.
3. Matepuan nnactuH — Hepxasetwas ctanb AlSI 316, matepvan npoknagok—EPODM.
Tabnuuab
TexHuYeckme XxapakTepuCcTUKUN NasiHbIX N1IACTUHYaTbIX TennoobmMeHHUKoB «LleTenak» npousBoacTBa kKomnaHum «Letetepm»
MokasaTens CP410 CP415 CP422 [ CP422-2V CP500 [ CP500-2V
[MoBepxHOCTb HarpeBa MnacTuHbl, M° 0,025 0,05 0,095 0,28
[aGapuTbl NNacTuHbl hxa, Mm 311x112 520x103 617x192 950x364
MwuHMManbHas TonwmMHa NNacTuHbI, MM 0.4 0,4 0,4 0,4
Macca nnacTuHbl, Kr 0.1 0,17 0,35 1,26
O6bem Boabl B kaHane, n 0,05 0,094 0,21 0,52/0,7
MakcumarnbHoe YUCno NNacTuH B YCTaHOBKE, LUT. 150 80 150 200
Pa6ouee naBneHue, MMNa 2,5 2,5 2,5 2,5/1,6
MakcumaneHas Temnepatypa, °C 225 225 225 225
OCHOBHbIE pa3mepbl TENNOOOMEHHUKA B U30MNALMK 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, Mmm
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[nameTp natpybkos, MM 25 25 50 65/100
Macca TennoobmeHHuKa, Kr, NPy Yncre NnacTuH: — — 20 69,6
MWHVMArNbHOM
MakcuMMarbHOM — — 75 246
MakcrmanbHbIN pacxoq HarpeBaemou Boabl Npu 20 12 62 340 165
notepe gasnexusa 100 klMa, My
KoadbdbmumeHT Tennonepenayv npu ctaHgapTHbIX 2420 — — — 1700
ycrosusx , BT/(m? - °C)
TennoBas MOLLHOCTb NpW CTaHAAPTHbIX ycrnosusax, kBT [ 95 (CP410-150-2V) — — 440 (CP422-150-2V) — 2000 (CP500-200-2V)
MakcumanbHas TennoBas MOLWHOCTb, kBT, npu 300 250 1200 4000 2500
napameTpax TennoHocutenst 150—76/165—70 °C
* TennoobMeHHUKN 3TON MoAenu npeaHasHaveHbl aAnst F/BC ¢ AByxCTyneHYaTbiM NOA0rpeBOM BOAbl B O4HOM KOpryce.
** Yucno nnactuH noabupaetcs ¢ warom 10 nnacTtuH Nnpu MyuHUManbHoMm yucne 10 nnacTuH.
*** CTaHgapTHble YCNoBUS — MaKCMMasbHbIN pacxo XMAKOCTU, napameTpbl rpetowero TennoHocutens 70—15 °C, HarpeBaemoro — 5—60 °C.
MprumeyaHusa
1. Tennoo6GMeHHVKM NOCTaBNSOTCA B KOMMIEKTE C M30NsiLUeil.
Yucna yepes apobb 03HaYaloT napameTpbl AMNs NEPBUYHOTO Y BTOPUYHOIO TEMNOHOCUTENEN.
Matepuan nnactuHi— AIS| 316.
Ta6bnuua 6
TexHUuYeckme xapakTepucTMKU NNacTMHYaTbIX TeNNoo6MeHHUKOB hnpmbl «APV» ans tennocHabxeHus
[MokasaTenb Hepa3bopHble nasiHble Pa3bopHble ¢ pe3vHOBbLIMWU NPOKNagKkamm
BD4 BD7 BF2 N25 N35 N50 N60 N92
ﬂzoBerHOCTb HarpeBa NNacTWHbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
M
[abapuTbl NNacTuHbl, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
MuHumanbHas TOMLLNHA 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
nracTUHbI, MM
Macca nnacTuHbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6beM BoAbl B KaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Pabouee nasnexue, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MakcumansHas Temnepatypa, °C 220 220 220 150 150 150 150 150
OunameTp natpybkoB, MM 25 25 65 80 80 | 80 200 200
MakcumanbHoe 4Yucno nnacTvH B 93 93 123 39/83 39/83 39/83 91/151 91/151
yCTaHOBKe, LUT.
[abapuTbl yCTAaHOBKM, MM:
hxa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
OnuHa, He Bonee 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 nnactmH 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
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Mepen yepton —ans pamel 10/1, 3a yepton — 10/2.
Mpumevanns

1. Matepuan nnactuH Hepa3bopHbix — AISI 316, pasbopHbix AISI 304, matepuan npoknagok pa3dopHeix — EPOM.
2. HomeHknartypa tennoobmeHHnKoB "APV» He orpaHuyMBaeTCst TUNaMu annapartoB, NPUBEAEHHbIX B Tabnuue.

Tabnuua 7
TexHU4YecKne XxapakTepUCTUKU NacTUHYaTbIX Tennoo6mMeHHUKoB upmbl «CBEM» ans tennocHa6xeHus
Mokazatenb Hepa3bopHble nasiHble Pa3bopHble ¢ pe3nHOBLIMW NpoKNnagkamm

B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
[MoBepXHOCTb Harpesa NNacTuHbl, 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 — — — — — —
MakcumanbHoe YMCno NNacTyH B yCTAHOBKE, LUT. 120 200 200 250 300 100 160 160 450 450 450
Pa6ouee naBnexue, MMNa 3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
MakcumanbHas Temnepatypa, °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
anviHa, He 6onee 317 518 518 670 790 500 1090 1090 3080 3080 3130
lnameTp noacoeAMHUTENBHBIX NaTpy6KoB, MM 25 40 65 65 100 25 50 50 100 100 150
Macca yctaHoBKV Npy MakcMmarnibHOM Yucne 30,6 71,4 119 119 900 38 127 183 363 554 1138
NNacTuH, Kr
MakcumanbHo adhhekTMBHas Tennosas 350 550 900 2200 6100 400 550 1500 3000 7300 15000
MOLLHOCTb, KBT, Npn napameTpax TennoHocuTens
150—80/105— 70 °C u Pyan He 6onee 150 klMa
KoadbcdmumeHT Tennonepeaaun, Bt/ (m? -°C) 5970 7880 6570 7820 7035 12920 9380 11550 10810 9500 11840
OdbhekTMBHOE YMCNO NNACTUH, LWT. 42 52 48 140 140 21 23 33 47 77 101
Tennosas MOLLHOCTb, KBT, npu cTaHaapTHbIX 450 — 1500 — 4100 430 750 1050 — 9500 —
YCMOBUSIX
KoacpchmumeHT Ternonepeaauu, Bt/ — (m? -°C), 6210 — 6260 — 5150 7980 7080 7030 — 7320 —
npu CTaHAAPTHBIX YCIOBUSIX
ObheKTMBHOM YNCNO NNACTUH, WT.— (4Yepes 117/2 — 189/2 — 297/2 79/3 89/4 85/3 — 74/2 —
[pobb — ymcno xonoB)

* Macca npuHsTa Ans yvicna nnacTuH, Tpebyembix npu obecneyeHnn MOLLHOCTU HUXECNEAYIoLLEeNn CTPOKW.
MpymeyaHus

1. CtaHgapTHblE YCNOBUA — MaKCUMarnbHbIN PAcXof, X1AKOCTU, OrpaHNYEHHbIV AOMYCTUMbIMI CKOPOCTAMM U NOTEPSMU AaBfieHns B BOAONOAOrpesaTene no Harpesaemoi Boge He bonee
150 klMa; napameTpbl TennoHocutens: rpetowiero 70—15 °C, Harpesaemoro 5 — 60 °C.

2. Matepuan nnactmH — Hepxasetowas ctanb AlSI 316 TonwwuHon 0,3 — 0,6 MM, MaTepuan npoknagok — EPDM.

3. HomeHknaTypa TennoobMeHHVKOB HE OrpaHnYeHa Tnamm annapartos, NpYBeAeHHbIX B Tabnuue.
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NPUNOXEHUE 9
TENNOBOW ¥ TMAPABNUYECKUA PACYET FOPU3OHTAJbHbIX MHOIOXOAOBbLIX MAPOBOASAHBIX
NOAOIrPEBATEJIEN

MoporpeBatenu ropu3oHTanbHbIe MapoOBOAsHbLIE TENMOBbIX ceTel (AByX- U 4YeTbipexxogosblie) no OCT 108.271.105
npegHasHaveHbl Ans CUCTEM OTOMMEHNS U ropsivero BogocHabxeHus.
1. MNoBepxHOCTb HarpeBa NapoBoAsAHbIX NnogorpesaTenen F, M2, onpeaensietTca no oopmyne

QSP
KAtgp

roe Qsp — pacuyeTHas Tennosas NPoM3BOAUTENBHOCTL BoAoMNoAorpesaTtens, BT;

k — koadhdunumneHT Tennonepenayn Bogonogorpesartens, BT/(M2 -°C);

Atcp— pacyeTHasi pa3HOCTb TemnepaTtyp Mexay rpetoLleit 1 HarpesaeMoin cpegamu, °C.

2. PacyeTHasa Tennoeas Npou3BoAUTENbLHOCTL BOAONOAOrpeBaTens Ha oTonmneHne Q%" unu Ha ropsiiee BogoCHabxeHne
Q% onpeaensieTcs no npun. 2.

Mpu 3TOoM, yuuTbiBas TpeGoBaHuWa n. 4.8 HacTosiero ceBoga NpaBui, AN KaXgoro MoforpeBaTens pacyeTHas
NPON3BOANTENBHOCTb, ONpeaeneHHas no npun. 2, oenuTcs Ha 2.

3. KoadpcouumeHT Tennonepenaum k:, BT/(M2 - °C) onpegensieTcs no cpopmyrne

F= (1

. 6 ()
1 1 80T 8HAK
— T
On O }\«m }\«HAK
roe a, — KoaULMEHT TeNNooTAa4YM Npy NPOAONBHOM CMbIBAHUU OT CTEHKM TPYOKM K HarpeBaeMoii Boge, BT/(M2 -°C);
an — K03 pMUMEHT TENNOOTAAYM OT KOHAEHCUMPYIOLLIErocs napa K ropu3oHTanNbHON CTEHKE TPYOKH, BT/(M2 - °C);
Sct — TOMNLWMHA CTEHKM TPYOKU, M;
Syak — TOMWIMHA HakvMnu, M, NMPUHMMaeMasi Ha OCHOBAHUWM SKCMIyaTauMOHHbIX AAHHbIX ANS1 KOHKPETHOro paioHa C
y4eTOM KayecTBa BOAbl, a MpU OTCYTCTBUM AaHHbIX AoMycKaeTcs npuHuMaTh pasHon 0,0005 m;
AcT — TENNonpoBOAHOCTb CTeHkU Tpybku, BT/(M - °C), npuHumaeTcsa ansa cranu paesHon 58 BT1/(m - °C), ona naTyHm —
105 B1/(™m - °C);
AHak — TO XKe, CNos HaKuMnu, NpuHUMaeTcs pasHon 2,3 BT/(m - °C).
4. KoadhcbumumeHT Tennootgaun a, BT/(M2 . °C), OT cTeHKn TpyOKM K HarpeBaemow Boge B 06nactu TypOyneHTHOro
OBWXeHUs, onpefenseTcs no gopmyne
WTP (3)

H H )2
a,- 1,16[1210 +18t" 0,038t} } A

H

roe t"ce— cpenHsist Temnepatypa Harpeaemoit Bogpl, °C, onpeaensiemasi no dopmyrne

H H
t” _ tax + tBbIX (4)
Cp 2
t"ex; t'sLx— TeMnepaTypa HarpeBaemoit BoAbl COOTBETCTBEHHO Ha BXOAE W BbIXOZe W13 Bogonoaorpesarens, °C;
dgy— BHYTPEHHWI gruameTp TpyoboK, M;
W+p — CKOPOCTb BOAbI B TPYOKax, M/c, onpegenseTtcst no doopmyne

W, = G (5)
3600p fTP
f1p— MIIOLLAAL CeveHUst Bcex TPYGOK B OAHOM XO4y NMOAOrPEBaTENsi, M2, ONPEAENsieTcs Mo gopmyrne

Lde (6)

fTP: 4

Nn— KOnu4yecTBO TPy6GOK B OAHOM XoAy, LT.;

p — NMNOTHOCTL BOAbI Npu cpeaHei Temnepartype tHep, krim®;

Gy, — pac4yeTHbI pacxof HarpeBaemow BoAbl B TpyOkax, Kr/u.

5. KoachdpuumeHT Tennootgaum ap, BT/(M2 - °C), OT KOHAEHCUpYLLErocs napa K CTeHke TpyOku onpegenseTtca no
dopmyne

(4320+475t, -014¢)
{md.(t.-t.)

@)

a, =116

roe ts — Temnepartypa HachbllweHus napa, °C;
m—npuBeaeHHoe uncno Tpybok, WT., onpeaensemoe no dopmyrne

®)
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roe nos — obee uncrno Tpybok B nogorpesaTene, WT.;
Nmax— MakcumansHoe 4ncro Tpybok B BepTUKanbHOM pagy, WT.;
tct — cpedHsia Temnepatypa cTeHoK Tpy6ok. °C, onpegensieTca npubnuxeHHo no gopmyne

H
tc _ ts + tCP (9)
T 2
1 NpoBepsieTcsa nocne npeaBapuTernbHOro pacyeTa nogorpesarens no opmyne
H
g oLt (10)
CcT
anta,

Mpn HecoBnageHun 3HayeHun tcr, onpegeneHHbix no copmynam (9) n (10), 6onee yem Ha 3 °C ap cnegyet
nepecynTbIBaTh, NPUHAB 3HaYeHne tcr, onpeaeneHHoe no dopmyne (10).

6. PacueTHylo pa3HoCTb TemnepaTyp Atcp, °C, Mexay rpetoLLeit u HarpeBaemon cpefamu onpeaensitoT no opmyne
At,-At, (1
Me=T Tt
23lg—2

At,

roe Atg, Aty — cooTBETCTBEHHO Gornbluasi U MeHblUasi pasHOCTL TeMnepaTyp Mexay rpetolen U Harpesaemoi cpegamm
Ha BXoZe W Bbixoae U3 nogorpesatens, °C, onpegensietcs no gopmynam:
H
A=t £, (12

H
At, =t -t (13)
|_|pl/l pacyeTe napoBOAAHbIX BonononorpeBaTeneﬁ oTonneHnd TeMHepaTypy HarpeBaeM0|7| BOAbl HA BXo4e U BbiIXxoae U3
Bogonogorpesarena cne,uyeT NpUHUMaTb

H
th =T,
roe t, — TemnepaTypa Boabl B 06paTHOM TpyGonpoBo4e CUCTEM OTOMSIEHUSI MPU pacyeTHON TeMnepaType HapyXHOro
Bo3gyxa ty °C;
H
tBbIX =T

roe tp1 — TemMnepartypa BoAbl B nogatowem Tpybonposoae tennosbix ceTen 3a LTI vnm B nogatoLiem Tpybonposoae
CUCTEMbI OTOMNSEHMS NpU yCTaHOBKe Bogonogorpesatens B UTI npu pacyeTHOM TemnepaType HapyXHOro Bosayxa to, °C.
B aTom cnydae pacuyeTHas pasHocTb Temnepatyp Atcp °C, onpegenutcs no gopmyrne

(ts_Tz_(ts_Tm)) (14)
A= t-t
23lg>—*
ts_To1
lpumeyaHue — T[lpn HeE3aBUCMMOM MPUCOEAMHEHUN CUCTEM OTOMMAEHUA W BEHTUNAUMM  Yepe3  obLimn

BogonoAorpeeatesi TeMnepaTtypy Harpesaemol Boabl B o6paTtHom TpybonpoBoae Ha BxoAe B BoAonodorpeBaTesnb cneayet
onpefenaTb C y4eTOM TemnepaTypbl BOAbl NoOcre npucoeauHeHus TpybonposBoda cuctem BeHTunsuuu. MNpu pacxope
TENNoTbl Ha BeHTUNAUMO He Gonee 15 % CyMMapHOro MakcMManbHOrO TEMSOBOro NOTOKa Ha OTOMSIEHME AOnycKaeTcs
TemnepaTtypy HarpeBaemol BoAbl Mepep BOAOMNO-OOrpeBaTeNnieM MNpuUHMMaTb paBHOM TemnepaType Bodbl B 0GpaTHOM
TpybonpoBoge cucTeMbl OTOMMEHNS.

Mpu pacyeTe BogonogorpeeaTtenss Ha ropsdee BoAocHabXxeHue TemnepaTypy HarpeBaemoilt Boabl, °C, cneayer
NpUHMMATb:

Ha BXoJe B BOOONOAOrpeBaTernb — paBHOM TemnepaType XOnoAHoN (BoAoNpoOBOAHON) BoAb! tc B OTONUTENbHLIN NEpUos;
npy OTCYTCTBUM JaHHbIX MPUHUMaeTCst paBHon 5 °C;

Ha BbIxoZe M3 BOAOMNOAOrpeBaTensi — paBHOW TemnepaType BOAbl, MOCTYMNaloLLe B CUCTEMY FOPSYEro BOAOCHAGXKEHUS!
th, BUTM B UTM t, = 60 °C, a B LTI ¢ BakyymHon geaapaumen t, = 65 °C.

7. Pacxogpbl HarpeBaeMoW BoAbl AN pacyeTa BOAoONoAorpeBaTeneli CUCTEM OTOMNEHUS, Kr/d, creayeT onpeaensatb no

dopmynam:
G _ 3’6 Qomax (15)
omax
To1~ T)C
npn He3aBUMCMMOM NpucoeanHeHNn CMCTeM OTOMNMEHUA U BEHTUNAUNK Yepes O6L|.|,V||7| BoaonoaorpeBateslb
G _ 3'G(Qomax + vaax) (16)
omax
(Tm - Tz)c

roe Qomaxs Qumax— COOTBETCTBEHHO MaKCUMarbHbIe TEMNMOBbIE MOTOKWU Ha OTOMMEHNe U BeHTUNAuuio, BT.
Pacxon HarpeBaemoi BOAbI, Kr/y, OnNs pacyeta BodomnogorpesaTernent ropsavero BoAoCHabXeHUs onpeaensetca no

dopmyne

48



36Q,°

roe Q57 — pacyeTHas Npou3BOANTENBHOCTL Bogonogorpesartens, BT (cm. npun. 2).
8. MNotepwn gaBnenus APy, Ma, ons Boapbl, npoxoasilien B Tpybkax Bogonogorpesartenst

AP, - 0.5[(’;':H+ZaJ Weap

roe Wrp— cKopocCTb BoAbl, M/c, onpegensiemasi n oopmyne (5);

Z — 4YnCno nocregoBaTenbHbIX XOA0B BOAONOAOrpeBaTens;

|—anuHa ogHoro xoaa, m;

¥& — cyMmma KoapPULMEHTOB MECTHbBIX COMPOTUBIEHWIA;

A— KO3 PULMEHT rmapaBnm4eckoro TpeHUs.

OKBMBArEeHTHYIO LLIEPOXOBATOCTb BHYTPEHHEN MOBEPXHOCTM MaTyHHbIX TPYOOK MpW onpeaeneHun L MOXHO NpUHMMaTb
0,0002 m.

CymMMy KO3 (PULNEHTOB MECTHBIX CONPOTUBIIEHUN B TPYOKaX MOXHO NPUHUMAT:

ONnA ABYXKOOOBLIX Bogonogorpesatenen &= 9,5; Anga 4eTbipexxodoBbix Bogonogorpesartenen &= 18,5.
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NMPUNOXEHUE 10

METOOMKA OMPEOENEHUA MAKCUMAIbHbIX (PACYETHbIX) PACXOAO0OB BOAb! U3 TEMMOBOW CETU HA
TENNOBOW NYHKT

1. I'Ipm OTCYTCTBUM Harpysku rops4vero BOAOCHaOXEHNs1 U 3aBUCUMOM npncoegnHeHnn cUCTemMm OoToneHna n BeHTUNnALnn

no cpopmyne
3 6(Qomax + vaax)
G.= %
(T1 - 1;2)0

a npu He3aBNCUMOM NPUCOEMHEHMN Yepes BogoNnodorpeBaTenn BMeCTO 1, NOACTaBNSAETCS Tgp, NPUHMMaemoe Ha 5—10
°C Bbllle TeMnepaTtypbl BOAbl B 06paTHOM Tpy6onpoBoAe CUCTEMbI OTOMNINEHUS Ts.

2. Mpun Hannuun Harpyskn ropsa4ero BogOCHabXeHUS B 3aKpbITbIX CUCTEMaXx TennocHatXeHus.

a) npu Hanuuuum GakoB-aKKyMyNsiTOPOB Yy noTpebutensa w npucoeguHeHMn BoZoMnogorpesBaTenent ropsyero
BOJOCHa0bXeHus:

Nno O4HOCTYMNEeHYaTon cXxeme ¢ perynupoBaHveM pacxoa TennoTbl Ha OTOMMeHne

G.- 36(Q".+ Q") . 36Q,,. @)

! _ ! ! _ !
('51 Tz)c ('51 1;3)0
HO HE MeHee pacxofa BoAbl, onpeaeneHHoro no opmyne (1);

no ofHOCTyneH4aTol cxeme co cTabunusaumen pacxoaa Boabl Ha OTONMEHWE U BEHTUNSALMIO

_38Quumet Quua) . 36Qu (3)
G, (’C1—’Cz)c " (1:11—1:'3)0

o [ABYXCTYNEHYaTON CXEME C PErynMpoBaHneM pacxofa TENMOThbl Ha OTOMMNEeHNE

Q,+Q'.+

it
1+knl55-t, <™ 4)
(T’1_T’2)C

HO He MeHee pacxofa BOAbl, onpeaeneHHoro no gopmyne (1);
no ABYXCTYNeH4YaTon cxeme co ctabunuaaument pacxofa Bodbl Ha OTOMMEHWE Y BEHTUMALUIO

3’6 th [55 B t: ]

20 Wl K

G — 3 6(Q0max + vaax) + 1 + KTn 55 B tc "
i ('51 - TZ)C (7'1 -1 ,2)C

06) npu oTCcyTCTBMM GaKOB-aKKyMynsiTOpOB Yy noTpebutenen wn npucoeauHeHUn BOLOMNOAOrpeBaTeNnen ropsidero
BOJOCHabXeHus:
Nno OfHOCTYNEeHYaToW CXeMe C perynMpoBaHMeM pacxofa TennoTbl Ha OTONMeHne

3,6(0Q)' ! 3,6
Gd _ (Q o+ Q v) 4 thax (6)

('C ’1 -T ’2)0 ('C ’1 -T ’3)0

®)

HO HEe MeHee pacxofa BoAbl, onpeaeneHHoro no gopmyne (1);
Mo OfHOCTYNeHYaTol cxeme co cTabunusaumein pacxoga Boabl Ha OTOMNMEHWE U BEHTUMNSALMIO

G _ 36(Qomax+ vaax) + 3’6thax (7)
g =

— [
(171 1;2)0 (T 1~ T 3)0

Nno ABYXCTYNEHYaTON CXeMe C perynmpoBaHMem pacxoda TensoTbl Ha OTOMSIEHNE U MakCMMaribHbIM TEMNMOBbLIM MOTOKOM
Ha BEHTUNAUMIO MeHee 15 % MakcMmarnbHOro TEMMOBOro NoToka Ha OTomnneHne

v~ Qo 5-1,
Q,+Q’',+ 1+km[255t+|<m]

(T ,1 -T 'z)c

(8)

Gd =36

HO He MeHee pacxofa BoAbl, onpeaeneHHoro no gopmyne (1),
no ABYXCTYNEHYaToON CXeme C perynupoBaHMeM pacxoda TensnoTbl Ha OTOMMEeHNe U MakCMMasibHbIM TEMNMOBbIM MOTOKOM
Ha BeHTunAuuo 6onee 15 % MakcMmManbHOro TeMnnoBOoro NoToka Ha oTonsneHne

' ' 55 - th K
QO+QV+{[QW Ko, |oob, K th}

9)

=36
Gd (T =T ’z)c

no ,D,ByXCTyI'IeHL-IaTOVI cxeme co ctabunusauuen pacxoaa BoAbl HA OoTONJieHMe U MakCumMalibHbIM TeNnNOoBbIM NMOTOKOM Ha
BEHTUNAUMIO MeHee 15 % mMakcMManbHOro TEMSIOBOro NOTOKa Ha OTOoMseHne
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36th[ » ]
Gd = Q omax vaax T+ K 55 - tC " (10)
( ) (T’FT,Z)C

no ,D,ByXCTyI'IeHLIaTOVI cxeme co ctabunusauuen pacxoaa BoAbl HA OTONJieHMe U MakCumMalibHbIM TeNnNoBbIM NMOTOKOM Ha
BeHTUNSAUMIo 6onee 15 % mMakcmanbHOro TEMMOBOro NOTOKa Ha OTOMIEHUe

55 - th K
G 316(me+me)+3'6{[%“ et 1+KWQ""“] (1)
‘ ('51_'52)0 (1’1_'5,2)0

MpumeyaHuns
1. B dhopmynax (4), (5). (8), (10) {;, =( ', ~ 5)°C; B dhopmynax (9), (11) t; =( ', ~10)°C.

2. B dopmynax (8), (10) koacpdumumeHT 1,2 yumTbiBaET YBENUYEHME CpPeAHEeYacoBOro TEMMOBOro MoToka Ha ropsiee
BOAOCHabXeHne B CyTK/ HambornbLuero sogonotTpebnenus.

3. Pacxoa Tennotel Ha otonnenve Q',, BT, npu TemnepaTtype HapyXHOro Bo3fyxa, COOTBETCTBYIOLLEN TOYKa M3noma
rpacdvka TemnepaTtyp Bogpbl t'y, C Y4€TOM MOCTOSHHOW B TEYEHWe OTOMUTENbHOrO MNepuofa BENUYUHbLI ObITOBLIX WK
NPOM3BOACTBEHHBIX TENSOBLIAENEHNI onpeaeneH no dpopmyne

Q... =(Q +ZQ)t' oy (12)

roe XIq— TennoBbleneHus, npuHMMaemble Ans XunbiX 3gadui no CHwll 2.04.05-91* N Ana obLEeCTBEHHbLIX U
NPOV3BOACTBEHHbIX 34aHUIN — MO pacyeTy, BT;

t, —pacuyeTHas TemnepaTtypa BHYTPEHHEIO BO34yXa B oTannmeaeMbix 3gaHusx, °C;

t°", —onTumanbHas TemnepaTypa BO3dyxa B OTannMBaemblX MOMELLEHWsIX, NPUHUMaeMasi Mo CPeAHeMy 3HaueHWIo
Temnepartyp, npuBeaeHHbix B npun. 4 k CHull 2.04.05-91%;

t, — pacuyeTHaa TemnepaTypa HapYyXHOro BO3gyxa ANA MNPOEKTUPOBaHWUS OTOMMIEHMS, NPUHMMaemasi Kak CpepHsisi
Temnepatypa Hanbornee xonogHow NATMAHEBKM B cooTBeTcTBMM co CHUIM 2.01.01-82, °C.

3. B oTKpbITbIX CUCTEMaXxX TEMMOCHAGXEHMS
6(Qomax + vaax) + 3’6 thax (13)

('51 - 1;2)0 (tn - tc)c

G,->

mnu no copmyne (17) CHull 2.04.07-86*.
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NPUNOXEHUE 11
TPYBbI MO HTA, PEKOMEHOYEMbIE K MTPUMEHEHUIO NMPU NMPOEKTUPOBAHUN TENJNOBbLIX NMYHKTOB

YCnoBHbIV AnameTp

HopmaTtuBHO-TexHMYeckas

Mapku ctanu

MpepentHble napaMeTpsl

Tpy6 Dy, MM OoKyMeHTauusi Ha Tpy6bl (HT)
Temnepar | paboyee faBneHve
ypa, °C P, MMa (krc/cm?)
1 2 3 4 5
TpyObl aNeKTpOCBapHbIE NPSIMOLLOBHbIE
15— 400 TexHuuyeckme TpeboBaHus no FOCT |BCt3cn5; 300 1,6 (16)
10705 (rpynna B, 10,20 300 1,6(16)
TepMoobpaboTaHHble). CopTameHT
no FOCT 10704
400—1400 TexHuuyeckme TpeboBaHusi no FOCT |BCt3cn5 BCt3cn4 171C, 200 2,5 (25)
10706 (no usmeHenuto 2, rpynna B, (17r1C, 17r1C-y, 13rc, 13r1c-y 300 2,5 (25)
TepMoobpaboTaHHbIe)
150—400 FOCT 20295 (tvn 1) 20 (K42) 350 2,5 (25)
500 — 800 FOCT 20295 (tvn 3, 17IC, 17T1C (K52) 425 2,5 (25)
TepMoobpaboTaHHbIe)
500 — 800 1000 - |TY 14-3-620 17rC, 17T1C, 1711C, 17r1C-Y, 13rc 300 2,5 (25)
1200
1000 TY 14-3-1424 17M1C-Y (K52) 350 2,5 (25)
1000,1200 TY 14-3-1138 17M1C-Y (K52) 425 2,5 (25)
1000,1200 TY 14-3-1698 13IC, 13rC-y, 13r1C-y, 17r1Cc-y 350 2,5 (25)
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, (K52, K5) 350 2,5 (25)
TpyObl aneKkTpocBapHbie CNMpPanbHO-WOBHbIE
150—350 FOCT 20295 (1vn 2) 20(K42) 350 2,5 (25)
500 — 800 FOCT 20295 (tvn 2, 20(K42) 350 2,5 (25)
TepmoobpaboTaHHbIe)
17IC, 17T1C (K52) 350 2,5 (25)
Bct3cn5 300 2,5 (25)
500 —1400 TY 14-3-954 20, 1711C, 17TC 350 2,5 (25)
500 —1400 TY 14-3-808 20 350 2,5 (25)
TpyObl 6eCLUOBHbIE
40 — 400 TexHuuyeckune TpeboaHusi no FOCT (10, 20 300 1,6 (16)
8731 (rpynna B),
CopTtameHT no FOCT 8732 102 350 2,5 (25)
15—100 TexHuuyeckune Tpebosarusi no FOCT (10, 20 300 1,6 (16)
8733 (rpynna B), 4,0 (40)
CoptameHT no NOCT 8734 102 350 5,0 (50)
09ra2c 425 5,0 (50)
15 — 300 350,400 ([TY 14-3-190 10,20
CoptameHT no NOCT 8732 n FOCT 425 6,4 (64)
8734 20
50 — 400 TY 14-3-460 20, 15I'C 450 He orpanuyexo
50 — 400 TY 14-3-1128, CopTtameHT no FOCT |09Ir2C 425 5,0 (50)
8732
20 — 200 OCT 550 (rpynna A) 10, 20 425 5,0 (50)
10r2 350 5,0 (50)

MNpumeyvaHns 1.

1. B tabnuuy BkntoyeHbl Tpyobl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 n

TY 14-3-1698, otcyTctBytowme B «[paBunax ycTponcTea u Ge3onacHomn akcniyatauum TpybonpoBOAOB Napa U ropsiyein BoAbi» U
pekoMeHAyeMble K MPUMEHEHWIO.

2. B tabnvuy BknoveHbl Tpybbl M3 ctanen mapok 13IC, 13IC-Y n 13I1C-Y, otcyrctBytowme B "[paBunax ycTpoictea u
6esonacHol akcnnyartauum TpybonpoBoAoB napa W ropsiver BoAbl», UCTbITaHHble U 0f0OpeHHble BCecol3HbIM TennoTEXHNYECKUM
MHCTUTYTOM M peKOMeHAOoBaHHble K npumeHeHuio LIKTU.

3. MpumeHeHne Tpyb u cTanemn, ykasaHHbIX B npumedaHusix 1 u 2, cnegyeT LOMOMHUTENBHO COrMacoBbiBaTb C OpraHamu

["ocroprexHaasopa.
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NPUNOXEHUE

NEPEYEHb TUNOBOW AOKYMEHTALIMM HA KOHCTPYKLUWW, U3OENUA
W Y3Nbl 30AHUA U COOPYXXEHUM CEPUA 5.903-13 «<M3OENUSA U
OETANU TPYBEONPOBOAOB AN1A TENNOBbLIX CETEWU. PABOYME

YEPTEXW»

12

Ne | HaumeHoBa Cocras Bbinycka KpaTkas xapaktepuctuka
BbIn HVe
ycka| Bbinycka
1 2 3 4
1 Oetann |OTBOA KPYTOU3OTHYThIN, Dy=40...600 mm, yron ruba 30, 45, 60, 90°, R=1,5 Dy ansi Dy < 400
TPyBonpoBo |yept. TC-582 mm, R= Dy ans Dy > 500 mm
nos
OTBOA CBapHON, Dy =100...1400 mm, yron nosopota 15, 30, 45, 60, 90°,
yepT. TC-583.000CBb Py<2,5 MMMa, t <350 °C,
Py <1,6 MMa, t <300 °C,
Py <2,2 Mna, t<350 °C
OTBOAbI THYTHIE, Dy =10...400 mm, Py=1,6; 2,5; 4,0 MMNa
yepT. TC-584
Mepexop cBapHON NMCTOBOW KOHUEHTpuYec- |Dy < 1400 mm, Py =2,5 Mna,
kui, 4ept.TC-585 t <350 °C, Py < 1,6 MMa,
N 3KCLEeHTpUYeckuii, yepT. TC-586 t<300°C, Pr< 2,2 MMa,
t<415°C
Mepexop WTamnoBaHHbIA KOHLEHTpuYecknin | Dy < 400 mm, Py < 4,0 MMa,
N 3KCLEeHTpUYeckui, 4yept. TC-594 t < 425 °C
TpOnHWKM 1 WTYyuepbl ansa oteeTeneHuns Tpy- | Dy =10...1400 mm—Ttpy6onposogel, Dy =10. ..1400 mm —
6onpoBoaos., 4epT. TC-588.000CB-TC592 oTtBeTBneHus, Py < 4,0 MMa
dnaHupbl NNockne nNpuBapHble ¢ natpybkom, |Dy =15...1400 mm, Py< 2,5 MIMa, t < 350 °C. MNpucoeanHnTenbHbIe
yepT. TC-593.000CB, 4ept. TC-599.000CE  |pasmepsi no FTOCT 12815—80
3arnyLwku nnockue npmeapHble, 4ept, TC- Dy =25...1000 mm, Py go 4,0 MMa
59.000 Cb
3arnyLwku nnockue npmeapHsle ¢ pebpamn, Dy =300...1400 mm, Py o1 0,25 go 4,0 MINa tpy6onposoaos,
YyepT. TC-596.000
lMpumeyarHue — CBogHas Tabnuua OTBETBNEHWI YepT.
TC-587 TB
2 OpeHax- |Y3en wryuepa n apmaTypbl Ha BogsHou Ten- (Dy =32...1400 mm, Py=1,6; 2,5 MlNa
Hble yaribl |TTOBOM CETH 1 KOHAEHCAToNpoBoAe
(cnyckHuk), 4yepT. TC-631.000CBb n TC-
632.000Cb
Y3en wryuepa u apMaTtypbl Ans Dy =50...1400 mm, Py=1,6; 2,5; MMNa
TMAPONHEBMATNYECKON NPOMBIBKM BOASHbLIX
TennoBbIX ceTen (CryCckHUK), yepT. TC-
633.000CB, TC-634.000Cb
Y3en wrylepa c BEHTUNeM Ans Bbinycka Dy =32...1400 mm, Py= 1,6, 2,5; MlNa
BO3JyXa Ha BOASHbIX TEMMOBbLIX CETSX U
KOHAEeHca-TonpoBoAax (BO3AYLUHMK), YepT.
TC-635.000Cb
Y3en wryuepa ¢ BeHTUnem ans noaknode- |Dy =50...1400 mm, Py=1,6; 2,5; Mna
HUSA ©KaToro Bo3gyxa npv ruaponHeBmaTu-
YeCcKoM NPOMbIBKE Ha BOASHOW TENSI0BON
CeTu 1 KoHAeHcaTonpoBoAe (BO3AYLLUHMK),
yepT. TC-636.000CH
Y3en nyckoBOro ApeHaxxka naponpoBoaoB, Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0; 6,4 Mna
yepT. TC-637.000C6
Y3en nyckoBoro gpeHaxa naponposogos ¢ |Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 MINa, Dy=50...700 mm, Py=6,4
0TBOAOM, YepT. TC-638.000CH MMa
Y3en nyckoBOro v NOCTOAHHOIO ApeHaxa Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 Mla, Dy=50...700 mm, Pv=6,4
naponposoaa, 4ept. TC-639.000Cb MMa
BosgywHuk Ha naponposoge, YepT. TC- Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 MINa, Dy=50...700 mm, Py=6,4
640.000Cb MMa
3 |YcTtaHoBka |YcTaHOBKa TepMOMeETpa Ha ropu3oHTansHom |Dy =100...1400 mm, t < 200 °C,
KOKTpOnbHO |Tpy6onposoae, 4epT. TC-3.001.000CB Dy =100...1000 MM, t < 350 °C
nsmepuTe- oy ’

Dy =100...1000 mm, t <440 °C
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NbHbIX
npubopos
(TepmomeTp
0B, Ma-
HOMETPOB)

YcTaHoBKa TEpMOMETpa YrioBOro C Yriiom
noeopota 90 ° Ha BepTUKarlbHOM U ropu-
30HTanbLHOM TpyGonposogax, yept. TC-
3.002.000Cb

To xe

YcTaHoBKa MaHOMETpa Ha ropu3oHTarlbHOM
Tpybonposoge, 4yept. TC-3.003.000CH

Py< 2,5MMa, t<200 °C

YcTaHoBKa MaHOMETpa Ha BEPTUKANbHOM
Tpy6onpoBoge, 4ept. TC-3.004.000Cb

Py <2,5Mla, t<200 °C

YcTaHoBKka MaHOMETpa Ha ropu3oHTarlbHOM
TpybonpoBoge, 4ept. TC-3.005.000Cb

Py <6,2MMa, t<440 °C

YcTaHoBKka MaHoOMeTpa Ha BepTUKanbHOM
Tpybonposoge, 4ept. TC-3.006.000CH

Py <6,2 MMa, t<440 °C

KomneHca-

TOpbI canb-
HUKOBblE

KomneHcaTop canbHWKOBbIN
OOHOCTOPOHHWI:

BapuaHT 1 — C yNnoTHSAIOLWMUM YCTPONCTBOM,

BapuaHT 2 — 6e3 ynIoTHSIOLLEro ycTpou-
cTBa, 4epT. TC-579.00.000CE

Dy =100...1400 mm, Py < 2,5 MMa, t < 300 °C. KomneHcupyiowas
cnocobHocTb oT 190 ao 500 mm

KomneHcaTop canbHUKOBbIV ABYXCTOPOHHWIA:
BapuaHT 1 — C YNMOTHSIIOLWMM YCTPONCTBOM,

BapuaHT 2 — 6e3 YNNOoTHSIIOLLETO YCTPOi-
cTBa, YepT. TC-580.00.000CE

Dy =100...800 mm, Py <2,5MIMa, t < 300 °C. KomneHcupytoLwias
cnocobHocTb oT 380 oo 900 mm

[psizeBMKM

[psi3eBUK ropn3oHTanbHbIN, Y4epT. TC-
565.00.000Cb

Dy =150...400 mm, Py=2,5; 1,6; 1,0 MMNa

[pa3eBMK ropn3oHTanbHbIN, YepT. TC-
566.00.000Cb

Dy =500.. .1400mm, Py=2,5; 1,6 MMNa

psi3eBUK BEPTUKANBHBIN, YepPT.
TC-567.00.000Cb

Dy =200...300 mm, Py=2,5;1,6 Mla

['psA3eBuK BepTMKanbHbIN, YepT,
TC-568.00.000CB

Dy =350...1000 mm, Py=2,5; 1,6 Mla

"psi3eBMK TENNOBbIX NYHKTOB, YepT. TC-
569.00.000CHE

Dy =40...200 mm, Py=2,5; 1,6; 1,0 MlMa
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NMPUNOXEHUE 13

NPEAENDLI NPUMEHEHUA APMATYPbI U3 YYTYHA
(BbIMUCKA U3 TABJ. 7 «MTPABUIT YCTPOUCTBA U BE3OMACHOW 9KCMNNYATALIMX TPYEOMPOBOOOB MAPA U
FOPAYEN BOAbl»,
n3a. 1994 r. (WP PO-03-94))

Mapka yyryHa HTO [MpegenbHble napameTpsbl
Dy, MM t, °C P, MMa (krc/cm®)
Cuy10, Cu15 FOCT 1412 80 130 3(30)
300 200 0,8(8)
Cuy20, Cu25 FOCT 1412 100 300 3(30)
Cy30, Cu35 200 1,3(13)
300 0,8(8)
Cuy20, Cu25 FOCT 1412 600 130 0,64(6,4)
Cuy30, Cu35 1000 0,25(2,5)
Kuy33-8, rOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
By35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
MpumeyaHusn
1. Hopmupyembie nokasatenu n 06bem KOHTPONS AOIMKHbLI COOTBETCTBOBATL YKa3aHHbIM B CTaHAapTax.
2. [lNpuMeHeHue YyryHa Cu10 AONYycKaeTcst C BpEMEHHBIM CONPOTUBAEHNEM He Hke 1,2 MIMa (12 krc/cm?).

NPUNOXEHMUE 14

NEPEYEHb AllbEOMOB OTPACJIEBOW YTNA T3MN TXT-05 U TAN
5 TXT-05-N ANA UCNOJNIb30OBAHUA NMPU MPOEKTUPOBAHUN
TENNOBOU n3ondaunn TPys0onPOBOAOB, APMATYPbI U OBOPYAOBAHUA B TENNOBbIX MYHKTAX

LLincpp HassaHue Anbbom CopepxaHve matepnanos B anbbomax
paboTbl
TOM TXT-|TunoBble NPOEKTHLIE Ne 1 Tpybonposoabl 1 o6opyaoBaHne
05 peLLEHUS NO NPUMEHEHNIO TOM TXr-05-T
TENNOU30NALUNOHHbIX TOI TXT-05-0
KOHCTPYKUMIA Ans Ne2 Apmartypa v hrnaHueBble coeauHeHUs
TpybonpoBoaos 1 TAM TYT-05-A
o6opyaoBaHusl TENMOBbIX T3MN TXT-05-
ANeKTpoCcTaHuu
Yactb 1 Ne3 Macca Tennoun3onsiunoHHbIX KOHCTPYKUMIA Ans Tpy6onpoBoaos u
O61bekTbl, pacnonoxeHHble |(c nameHeHusimm) TOM | obopyaoBaHus
BHYTPY NOMELLEHNIA TXT-05-MT
T3 TXT-05-MO
TOM TXT- |To xe Ne 5 PasrpyxatoLimne ycTponcTea ansi Tpy6onpoBoAoB, pacrnonoXeHHbIX
or Yactb Il T3M TXT-05-M-OlN |BHYTPY NMOMELLLEHMI N HA OTKPLITOM BO3AyXe (ONOpPHbIE MOSKA U
-1l O6bekTbI, pacnonoxeHHsle | T3AM TXT-05-M-OK |onopHoe konbLo)
Ha OTKPbITOM BO3AyXe

MpumeyaHus

1. TunoBble npoekTHble pelweHns TXT-05 u TXT-05- paspaboTaHbl uMHCTUTYTOM Tenmnoanektponpoekt, CMKB BIMNCMO
CotossHeprosawmta u BHUIMUTennonpoekt u cornacosaHsl BCCMO CotossHeprosawmtel, YTBepxaeHsl BIHUIMUW Tenno-
ANeKTPOnpoekT, BBeAeHbl B Aencteue MTINO SHepronpoekT, yacTb | ¢ 1.01.90 r. (npoTtokon Ne 45), yacTb Il — ¢ 1 01.91r. (npoTokon
Ne66) n yreepxaeHbsl MuniaHepro CCCP.

2. Otpacnesas YTIN[ npegHasHayeHa ANs NPUMEHEHNS NPU MPOEKTUPOBAHMUN U MOHTaXe TEMMOBOMN U30MSALUN HaPYXXHON
noBepxHoctu Tpy6onposoaos anametpom ot 10 o 1420 MM, apmaTypbl U (hnaHUEBbIX COeAUHEHWI NIOCKUX U KPUBOMUHENHbIX
nosepxHocTel obopyaosaHus TOC ¢ TemnepaTypoi TennoHocutens ot nntoc 50 go nntoc 60 °C

3. MNpw paspaboTke YT ToNWMHA OCHOBHOMO Cos TEMMOBON M30MnsALMM onpeaensanack no HopMam NIMHENHOW NAOTHOCTH
TEeNnnoBOro NoToka, npueeaeHHbix B CHulM 2.04.14-88 .

4. Mpwu paspaboTtke YT ncnonb3oaHsl matepuansl BHUMWTennonpoekt:

TUMOBbIE KOHCTPYKLMW U3AENns 1 y3nbl 3aaHuin u coopyxeHuit Cepusa 7.903. 9-2 «Tennosasi nsonsumsi Tpy6onpoBoaos ¢
NONOXUTENbHBIMW TEMNEpPaTypammn»:

Bbin. 1 Tennosas nsonauua Tpybonposoaos. Paboune yepTexu Bbin. 2. Tennosas n3onaums apmatypbl 1 dnaHueBbIX
coeguHeHnin. Paboune yeptexu Cepusa 3.903-11 « Tennosas nsonsaumsa KpMBONMHENHBIX U (DAaCOHHBIX y4acTKOB TPy6ONpoBOAOB U
y3noB o6opynoBaHusi. Paboune yeptexm»

5. Kanbkogepxatenamu YT SBNATCA MHCTUTYTbI TENNo3neKTponpoeKT un
CIKB BINCMO Coto3aHeprosawumra.
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NMPUNOXEHUE 15

BbIBOP CMMOCOBA OBPABOTKM BOAbI ANA LEHTPAIIM3OBAHHOIO
FOPAYEIO BOAOCHABXEHUA B 3AKPbITbIX CUCTEMAX

TEMNNOCHABXEHUA
MokasaTenu kayecTBa MCXOAHOW MUTLEBOW BOAbI U3 XO35M- Cnocobbl NPOTMBOKOPPO3NOHHOM 1 NMPOTUBOHAKUMHOW 06paboTkm
CTBEHHOro BOo4onpoBoAa (CpefHve 3a rog) BOAb! B 3aBUCUMOCTM OT B1Aa Tpyb
MHaekc HacbiweHus | CymmapHas KOHLeH- MepmaHra- CranbHble TpyObl 6e3 OuunHkoBaHHbIe CranbHble Tpybbl C
KapboHaTOM KanbLus [ Tpaumsa Xnopuaos n HaTHas OKWCnsie- [ MOKPbITUS COBMECTHO TpyObI BHYTPEHHUMU
cynbdaToB Mr/n MOCTb, C OLIMHKOBaHHbIMU amanesbIMK U
npu 60 °C mr O/n Tpy6amm OpYrvMu He-
MeTannmyeckumm
NOKPbITUAMU UMK
TEPMOCTONKME
nnacTMaccoBble
TpyObI
1 2 3 4 5 6
J<-15 <50 0—6 BO BA —
J<-15 > 50 0—6 BO+C BO+C —
-1,56<J<-1,5 <50 0—6 C c —
-0,5<J<0 <50 0—6 C — —
0<J<05 <50 >3 C — —
0<J<05 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,5<J<0 51 —75 0—6 C C —
-1,5<J<0 76 —150 0—6 BO C —
-1,6<J<0 > 150 0—6 BO+C BA —
0<J<05 51— 200 >3 C C —
0<J<05 51— 200 <3 C+M C+M M
0<J<05 > 200 >3 BA B[O —
0<J<0,5 > 200 <3 BO+ M BO+ M M
J>0,5 51— 200 0—6 C+M C+M M
J>05 201 — 350 0—6 BO+ M C+M M
J>0,5 > 350 0—6 BO+ M BO+M M
MpumevaHus
1. B rpachax 4 — 6 npuHATHI cnegytowime 0603HayveHns cnocoboB 06paboTku
BOAbI:

NPOTUBOKOPPO3NOHHbIV: Bl—BakyymHas aeaspauns, C—cunukaTHbIN;

NPOTUBOHAKUMHbBINA: M — MarHUTHbIN.

3HaKk «—« 0003Ha4aeT 4To 06paboTka BoAbl HE TpebyeTcs.

2. 3HaveHVe MHOeKca HacbllweHnst kapboHaToM kanbumsa J onpegensieTcs B cootBeTcTBUM co CHulM 2.04.02-84*, a cpegHue 3a rog
KOHLIEHTpaLmm XNopuaoB cynbgaTtoB 1 ApyrMx pacTBOpeHHbIX B Boae BellecTB — no FOCT 2761. Mpu noacyeTe MHAEKca HacbIWEeHUs
cnegyeT BBOAUTL MOMpaBKy Ha Temneparypy, Npyu KOTOPOW onpeaenseTca BOAOPOAHbLIN nokasatens pH.

3. CyMMapHyo KOHLEHTpaLuIo XNopuaoB 1 cynbaTtos cneayeT onpeAensts no BoipaxeHuto [Cl7] + [302'4]

4. Copepxanue xnopugos [Cl 7] B ucxogHon soge cornacHo FOCT 2874 He

[OMKHO MpeBbIath 350 Mr/n a [SO%,] — 500mr/n.

5. Vicnonb3oBaHne Ans ropsidero BoAOCHabXeHWsi UCXoOHOW BoAdbl C okucnsieMocTbio 6onee 5 mr O/n, onpegeneHHo MeToaoM
OKUCMNEHNSI OPraHNYeCcKMX BELLECTB NepMaHraHaToM Kanus B KUCMOTHOW cpeae Kak NpaBuno, He AoMnycKkaeTcs.

Mpu ponylieHun opraHamm MuH3apaBa LBETHOCTM UCXOAHOW Boabl A0 35° okucnsieMocTb BoAbl MOXET ObITb AonylieHa 6ornee 6 mr
O/n

6. MNpu HanMuuK B TENNOBOM MYHKTE Napa BMECTO BaKyyMHON Aeaapauun cregyeT npegycMaTpusath Aeaspaumio Npyu atMocdepHoM
OaBneHun c obs3aTenbHOM YCTaHOBKOW OXNaauTenen AeaspupoBaHHON BoAbI.

7. Ecnu B ncxogHou Boae KoHueHTpaumsa csoboaHom yrnekucnotsl [CO;)
npesbiwasT 10 Mr/n, To cneayeT nocne BakyyMHOW Aeaspaunm NnponsBoauTb nogllenaynsavve.

8. MarHutHas obpaboTka NpUMEHSETCS NpU OOLLEN XECTKOCTU UCXOAHOW BoAbl He Gonee 10 Mr-ake/n u kapboOHATHOW KECTKOCTH
(wenoyHocTn) Bonee 4 Mr-ake/n. Hanpsi)keHHOCTb MarHUTHOrO nons B paboyem 3a3ope MarHUTHOrO annaparta He JOShKHa MpeBbIwaTh
159 ¢10° A/m.

9. MNpu copepxxaHumn B Bode xene3sa [Fe“ ] 6onee 0,3 mr/n cnegyeTt npegycmar-
puBaTb 0b6e3xenesnBaHne Boabl HE3ABNCUMMO OT Hanuuusi gpyrnx cnocobos o6paboTky BoAbI.

10. CunukaTtHyto 06paboTky Boabl U noALlenayvnBaHve crnefyeT npegycMatpuBaTb NyTem Ao6aBneHns B UCXOAHYO BOAY pacTBopa
Xuakoro HaTpuesoro ctekna no FOCT 13078.

11. Mpu cpegoHeyacoBOM pacxode BOAbl Ha ropsiyee BodocHabxeHwe meHee 50 T/4 geaspaumio BOAbl NpegycMaTpuBaTh He
pekoMeHayeTcsl.

2+;3+
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NMPUNOXEHUE 16

XAPAKTEPUCTUKN PUNBTPYIOLLENO CITOA U TEXHOJIOTMYECKUE NMOKA3ATENU ®UNIbTPOB

HaumeHoBaHue EavHnua MNokasatenu
n3mMepeHus

KpynHocTb 3epeH MM 0,5-1,1
HaceinHas macca 1 m° Cyxoro martepuana T 0,6—0,7
HacbinHas Macca 1 M° BnaxHoro MaTtepuana « 0,55
BbicoTa cnos M 1,0—1,2
OnuTenbHOCTb B3pbIXIEHNs MWH 15
MHTEHCMBHOCTb B3pbIXIEHUs ni(c M%) 4
OnTuManbHasi CKopocTb PUNbTPOBaHUSA M/Y 20
MoTeps pnaBneHusi B cBexem UnbTPyHOLEM crioe MMa 0,03-0,05
[NoTeps AaBneHus B 3arpsi3HEHHOM Crioe nepen NpPOMbIBKON « 0,1

NPUNOXEHUE 17

AO3A BBOAUMOI'O XKMAKOIro HATPUEBOIO CTEKNA ANA

CUJNIMKATHON OBPABOTKU BOObI

MokasaTenu kayecTsa MCXOAHON BOAONPOBOAHON BOAbI

(cpegHue 3a rog)

[o3sa

MHpeke HacblweHns

KoHueHTpaums, mr/n

| BBO/MMOTO XMAKOTO

kapGoHaTom Kanbumst J COeavHeHWiA KpeMHNs" pPacTBOPEHHOrO KUCMO- Xnopuaos u cynbdartos HaTpUeBOro cTekna B
npu SI0%, poaa 0, (cymmapHo) nepecyeTe Ha Sio%s,
60 °C [CIT+[SO%4] Mr/n
0,5< J<0 o 35 NoBas <50 15
-1,56<J<05 «15 « <50 35
J>0 « 25 « 51 —100 25
J>0 «15 « 101 — 200 35"

* [pu KOHLEHTPaLUMmM B UCXOLHOW BOAE CoeaMHEHWI kpeMHust <15 mr/n (B nepec-

yeTe Ha Si02'3) [03a BBOAMMOrIO XWAKOrO HaTPUeBOro cTekna gorkHa ObiTb yBenuueHa go MNAK, ykasaHHon B n. 5.20 HacTosiwero

cBoAa npasun.
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NMPUNOXEHMUE 18
METOAWNKA PACUYETA TrPA®UKOB PEIYIMPOBAHUA NOAAYU TEMNOTbI HA OTOMNEHUE Y NOTPEBUTENEN

A. PACYET IrPA®UKOB NOAOAYM TEMNIOTbI B CUCTEMbI OTOIMNEHUA B SABUCUMOCTU OT NMOIroAHbIX
yCnoBun

Ona NPOMBILUNIEHHbIX U 06LLECTBEHHbIX 34aHUN, npun pac4yete TennonoTepb, KOTOPbIX HE YYUTbIBAKOTCA ObITOBbIE
TennoBblaeneHna, UAMeHeHne nogayn TennioTbl Ha oTonNeHne onpenendaeTcd no q)opmyne (pI/IC. 1, NnHWA 1)

_Q _t-t

QO QO max ti - tO
rae Qo— OTHOCMUTENbHbIA TENNOBON NOTOK Ha oTonneHue;
Qo — TenrioBOM NOTOK Ha OToNNeHne npu TeKyLLleVI TemMnepartype Hapy>XHoro Bosgyxa tH, BT;

Qomax — PacyYeTHbll TEMNOBOM MOTOK Ha OTOMSIEHWE MpW pacyeTHOM TemnepaType HapyxHOro Bosgyxa Ans
NPOEKTUPOBaHNSA oTonneHus ty, BT;

t— pac4yeTHaa TeMmnepaTtypa BHYyTPeHHEero Bo3ayxa B otansinBaeMbiX 34aHUAX.

T T
I N B R 7 74
il ga

(1)

N

s//!!iEQii!!i

* 70 =5 - +§ a =5 -1 -5 - -P5

Puc. 1. Fpadwn(u OTHOCUTEJIbHOINO U3MEeHeHUA TernJs1IoBOro NOToKa Ha otTonsieHune Qo, B 3aBUCUMOCTHU OT Hapy)KHOI7I TeMnepaTypbl

to ANA pa3Horo Tuna noTpebutenen n cnoco60B aBTOPErynMpoBaHus

1 — Ana NpOMbIWNEHBIX N OOLWECTBEHHbIX 34aHUIA; 2 — AN XUNbIX 30aHUA NpU perynupoBaHun 6e3 Kkoppekumm no
OTKIMOHEHWIO BHYTPEHHEN TeMnepaTypbl OT 3a4aHHON; 3 — ANSA XUMbIX 30aHWMI NPU PErynMpoBaHumM ¢ Koppekuuen no ft;.

Ons kunbix 30aHui Npu pacyeTe U3MEHEHWUs TEMMOBOrO NOTOKa Ha OToMneHue B cooTBeTcTBuM co CHuM 2.04.05-91"
yYMTbIBalOTCS ObITOBbIE TENMNOBLIAENEHNS B KBAapTUpaXx, KOTOpble B OTMMYME OT TENSONoTepb Yepes OrpaxKaeH s He 3aBUCAT
OT BenuuuHbl t, . MoaToMy C ee noBbllweHMEM A0Ns ObITOBbIX TENMNOBbLIAENEHW B TennoBoM OanaHce XWMoro 3gaHus
BO3pacTaeT, 3a CYeT Yero MOXHO COKpaTWTb nogady TennoTbl Ha OTOMSIEHWE MO CPaBHEHUIO C OnpeferieHnem ero no
dopmyne (1). Torga OTHOCUTENbHLIA TENSIOBON MOTOK Ha OTOMMEHWE XUMbIX 30aHWUNA, OPUEHTUPYSICb HA KBapTUpbl C yr-
NOBbLIMU KOMHaTaMW BEPXHEro aTaxa, rae Aons 6bIToBbiX TEMNOBLIAENEHNIA OT TENNONOTEPb CaMasi HU3Kasl, onpeaensieTcs

no gopmyne
—(-25) [t - —(-25
Q = 1+0.14t' ( ) t' tH—0.141:' ( ) (2)
0 ti - to ti - to ti - to
roe tionT—onTmmaanaﬂ Temnepartypa Bo3dyxa B OTanMBaeMblX NMOMELLEHUSX, NMPUHUMAEMasi C y4eTOM MPUHATOro
crnocoba perynmpoBaHus;
0,14—pons ObITOBLIX TEMMOBbIAENEHNIA B KBApTUPaxX C YrNoOBOW KOMHATOW OT TennonoTepb Ansa ycnosui ty = —25 °C.

Mpu perynupoBaHnM cucTemM OTOMMEHUS NoAAepXaHnem rpaduka nogadm TennoTbl B 3aBUCUMOCTM OT t, 6e3 koppekumn no
TemnepaTtype BHYTPEHHero Bo3agyxa, korga CKopocTb BeTpa Mpv pacyeTe TENNONoTepb NPUHUMAaETCA PaBHOW Pac4eTHON, YTO
COOTBETCTBYET NPUMEPHO NOCTOAHHOMY 06beMY MHAMNBTPYIOLLErOCA HapyXHOro BO34yxa B TEYEHWE BCEro OTOMUTENbHOro
nepuoga, t°™ npuHuMaeTcs pasHom 20,5 °C npu t,, COOTBETCTBYIOLWEN NapaMeTpam A. NocTeneHHo cHukasick Ao 19 °C ¢
noHwxeHvem t, o t=ty, (puc. 1, nuHus 2).

Mpy perynvpoBaHMM CUCTEM OTOMIMEHWS C aBTOMAaTMYECKOM Koppekuueln rpadmuka nogadv TennoTbl Npu OTKIMOHEHUU
BHYTPEHHEW TemnepaTypbl OT 3a4aHHOW, Koraa CKOpoCTb BeTpa MNpu pacyeTe TennonoTepb NPUHUMAETCs PaBHOMN HYMHO, YTO
COOTBETCTBYET COKPaLLEHNI0 06 EMOB NHPUNLTPYIOLLEFOCH HAPYXHOIO BO3yXa, HO HE MEHee CaHUTapHOW HOPMbI MPUTOKA,
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t°" npuHuMaeTcs paBHon 21,5 °C. paduk WM3MEHEHWsi OTHOCMTENbHOTO TEMnoBOro MOTOKAa Ha oTonneHue GyaeT

npeacTaBnaTb coboi NpsMyl0 NUHWMIO, Nepecekalollylo ocb abcuncc B TOW e Touke, YTO WM Mpu perynupoBaHun 6Ges
Koppekuuu no t;, a npu t, = ty OTHOCUTENBLHLIN Tennoson NoTok 6yaeT paBHbIM 0,96 Qomax (PUC. 1, NMNHKUS 3).
B. PACYET rPA®UKOB TEMMEPATYP TENJIOHOCUTENA Y NOTPEBUTENA NOAAEPXUBAEMbIX NMPU
ABTOMATU3ALIMM CUCTEM OTOMNNEHUA

Mpu aBTOMaTM3aUMU CUCTEM OTOMMEHMS 3afaHHbIA rpaduk nodadu TennoTbl obecneymBaeTcsl NMyTEM MoAAEPXKaHMS
perynsTopoM COOTBETCTBYWOLLErO rpadmka TemnepaTyp TennoHocutens. MoryT NpuMeHsTbCA crnegyolme cnocobbl
noaaepaHus rpaduka TemnepaTyp TEMNOHOCUTENS, LMPKYIIMPYHOLLETO B CUCTEME OTOMMEHUS:

1) nopaepxaHue rpachmka TeMmnepartyp TennoHocuTens B nogatolem TpybonpoBoae — to1;

2) nogaepxaHue rpadvka Temnepartyp TENNOHOCUTENS B 06paTHOM Tpybonposoae — to;

3) nogaepxaHue rpacmka pasHoCTM TemnepaTtyp TennoHocuTensi B 0boux Tpybonposoaax At=tgq -Ta.

MepBbI cnocob, Hambonee pacnpoCTpaHEHHbIM 3a pybGexom, NPUBOAUT K 3aBblLLIEHUIO Nogayn TEnnoTbl B TEMMbIA
nepvop oTONUTENbLHOrO Ce3oHa NpUMepHoO Ha 4 % rogoBoro TennonoTpebneHns Ha oTonneHne BCneacTBme HeobxoaumocTu
CnpsIMIeHnst KPUBONUHENHOTO rpadvka TemnepaTyp BoAbl B noaatoLlem Tpybonposose.

BTopoii cnoco6 pekomMeHayeTcsi NMPUMEHSITb MpYU aBTOMaTU3aLMM CUCTEM, B KOTOPbLIX BO3MOXHO M3MEHEHWE pacxona
LUMPKYNMpYtOLLLEro TennoHocuTens (Hanpyumep, Npy NOAKIMOYEHUN CUCTEMbI OTOMNSIEHMS K TEMSOBLIM CETSIM Yepes aneBaTop C
perynmpyeMbiM CEYEHUEM COMMa, C KOPPEKTMPYIOLLMM HACOCOM, YCTAHOBMIEHHbIM Ha NepeMbldKe Mexay NOoAalLWnM |
obpaTtHbiM TpyGonpoBodamu). KoHTpornb TemnepaTtypbl B obpaTHOM TpybonpoBode rapaHTMpyeT HopMarbHbI nporpes
nocrnegHvx no xoAy Boabl B CTOSIKE OTONUTENbHbIX NPUGOPOB.

TpeTuii cnoco6 Hambonee adpEKTMBEH, TaK Kak MPU HEM MOBLILLAETCS TOYHOCTb PErynMpoBaHusl, U3-3a TOrO, YTO
rpadvk pa3HOCTU TemnepaTyp — FfUHEWHbIN, B OTIIMYME OT KPMBOJSIMHENHBIX rpadMKoB TemrnepaTyp BoAbl B MoAarLlemM u
obpaTHOM TpybonpoBoAax CUCTEM OTOMMEHUs. HO OH MOXEeT MPUMEHSATLCSI TOMbKO B CUCTEMAxX OTOMMEHUs, B KOTOPbIX
NoaaepPKMBAETCA MOCTOSIHHBIA Pacxon LMPKYNMPYIOLLEro TennoHOCUTeNs (Hanpyumep, Npu He3aBWCMMOM MpPUCOeaNHEHUM
Yepes3 BOAOMNOAOrpeEBATENb UMN C KOPPEKTUPYIOLLMMU Hacocamu, YCTaHOBMEHHbIMM Ha noAatoLiem unvu obpaTHom TpyGonpo-
BOOAxX cuUCTeMbl oTonneHus). Mpu M3BECTHOM pacxode BoAbl, LIMPKYNUPYOLWEn B cucteme, 3TOT Cnoco® perynupoBaHus
ABNseTcA Hambornee TOYHbIM, Tak Kak elle ycTpaHseT owubku B nogaye TennoTbl NPU HanuMuuu 3anaca B NOBEPXHOCTU
HarpeBa OTONMTENbHbIX NPUGOPOB (NpWU Apyrux cnocobax perynupoBaHus NoaAepaHue pacyeTHoro rpacuka npueegeT K
nepepacxogy TennoTbl U M3-3a HE3HaHUSA (PaKTUYECKOro 3Ha4YeHUs nokasaTtens crteneHn m B dopmyre KoadduumeHTa
Tennonepeaayn oTonuTENbLHOro npubopa).

o T ont
Ha puc. 2 n 3 npeacraBneHbl rpadukm M3MeHEeHWs OTHOCUTENbHON TemnepaTypbl BOAbl B MOAANOLLEM [1:01—’[i "
T(M_ti

T ont o o
O6paTHOM T, _ti pr6OI'IpOBO,ElaX CUCTemM oTonneHna ¢ NoCToAHHOU Unpkyndauunen soabl (TeMﬂepaTypHoro Kputepuna

Tzw_ti
CUCTEMDbI OTOI'IJ'IeHI/Iﬂ)_ B 3aBUCMMOCTU OT OTHOCUTESIbHOIO TENJ1I0BOIro NOTOKa Ha oTonfeHne Qo, onpeneneHHoro no pasgeny
A HacToAlero npunoXxeHuda, n C y4eToM BO3MOXHbIX 3Ha4YeHU MnokasaTens CTeneHn m B qaopmyne KOSCb(*)I/ILI.VIeHTa
Tennonepegayn otonuTenbHoro npubopa (3mecb b fanee ¢ WHOEKCOM «T» — 3HAYeHUs TemnepaTyp npu TekyLiewn
TemnepaTtype Hapy>HOro Bo3gyxa).

-

-3 |5-|
sl
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I ///{ e | ]

! 83 - g8 a5 87 a8 ae &
Puc. 2. F'padmku nameHeHuUsi TemnepaTypHOro KpMTepUsi CUCTeMbl OTOMNEHUs NO TeMnepaType BoAbl B nofalollem Tpyéonposoae

T ont

_[101_ ti ] Ana pa3finyHbIX 3Ha4YeHUN NokasaTens CTeNneHn m un npu NOCTOSIHHOM UMPKynaumm TennioHocuTens B cucteme
Toi™ t
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OTU PUCYHKM WNIIOCTPUPYIOT 3HAYMTENbHOE BIWSIHUE Ha CTeneHb KPMBOMMHENMHOCTW rpadukoB TemnepaTyp BOAbI
haKTnyecKoro 3HayeHnst koadppuumeHTa m, KOTOPbIA 3aBUCUT OT TWNa OTOMUTENbHbLIX NpMBOpoB M crnocoba npoknagku
cTosika. Tak. Hanpumep, B cuCTeMax OTOMMEHUS C 3aMOHOMMWYEHHbIMW CTOsikaMu U KoHBekTopamu «[lporpecc» cnegyet
npuHumate m= 0,15, a B cuctemax oTonneHns ¢ KoHBekTopamn «KomgopT» 1 OTKPbITO NPONOXEHHbIMK cTosikamy m= 0,32.
B cuctemax ¢ 4yryHHbiMu pagunatopamy m = 0,25.

Mcnonb3ysa 3ty rpadumkn, HaxoOaT WMCKOMYK TemnepaTypy BOAbl B nojawwem unu obpatHom Tpybonposoge npwu
pasnuyHbIX TeMNepaTypax HapyXHOro Bosayxa: ansa tpebyemon t, Haxoaat no cdopmynam (1) u (2) nnn m3 rpacdmka pwmc.1
OTHOCUTENNbHbIN Pacxof TeNMoTbl Ha oTonneHne Qq, a

-r.?r -t f..-;r

£y ~ L

S T T T

ag b———T—

| | 1 -

g5 ——— T F
! M

a5

M
=032

L

al

T ar az a3 a4 a5 a8 a7 a8 as &

T nT
Tpy6onposope | T, — t,o NP1 NOCTOSIHHOW LIMPKYNsiLMK BoAbl B cUCTEMe
T~ ti

no Hemy — n3 rpadnKoB puc. 2 UnNn 3 OTHOCUTENbBHYIO TEMNEepaTypy BoAbl. 3aTeM MO HMKENEPEYMCEHHbIM hopmynam —
WCKOMYIO TEMNEPATYpy BOAbI:

T onTt
T TO1_ti ont
o h e )+t 3)
i
T ont
T Tz_ti ont
STl )+t )
2 Tg_ti (TZ tl) t|

onTt

3HaveHnA t Mt~ NpuHMMalOTCA TEMU e, YTO 1 Npu onpeaeneHun Q.
Ha puc. 4 npuBegeHbl AN OOHOTPYOHbIX CUCTEM OTOMMEHMs Tpebyemble rpacdukm W3MEHEHUS OTHOCUTENBHOW
TemnepaTypbl BofAbl B MOAAIOLEM (T g1-t" (o1 -t;) 06paTHOM (' 2t )/(x, -t) TPyBONpPoOBOAAX M UX PA3HOCTH (T g1-t 2)/(To1 -

‘52), obo3HavyaeMble ganee Kputepuem O, U onpefeneHHble ncxoasa m3 obecneyeHns OAMHAKOBOro U3MEHeHUs TennooTaauu
nepBbIX 1 nNocnegHnx no xoany
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Puc. 4. Fpacbvu(u U3MeHeHNsa OTHOCUTEeNbHbIX TemMnepaTyp TensioHoCUTensa B OAHOprGHbIX cuctemax otonsfieHusa npu
KOonn4yeCcTBeHHO-Ka4eCTBEHHOM perynmpoBaHumn
BOAbl B CTOSIke OTOMUTENbHbLIX NPUGOPOB. MpK 3TOM B CUCTEMax OTOMMEHWUS PACXOd LMPKYNMPYIOLEro TennoHoCUTenNs
[OSKEH U3MEHSATbCS (KONMYECTBEHHO-KAYeCTBEHHOE peryrnmpoBaHue) B COOTBETCTBUM C rpadukaMu, npuBedeHHbIMK Ha
puc. 5, Mpaduky NocTpoeHbl No crieayowmnm hopMmynam Ans pasnuyHbIX m:
1

1+m
0=~ 5
Q. ®
m1

G, Trm
= TN (6)
GO max QO

roe Go, Gomax Pacxod UMPKYyNUPYOLEro TEnsioHOCUMTENS COOTBETCTBEHHO MPU TEKYLLEN HapyXHOW Temnepartype u
pacyeTHON AN NPOEKTUPOBaHUS OTONNEHUS.

Mpu perynvpoBaHun nogayun TeNNOTbl B CUCTEMAX OTOMNMEHMS LieHTpanbHbIX TennoBbix NyHkToB (LTI) TemnepaTypHble
rpacpvkm onpegensioTcs no Tem Xe 3aBUCMMOCTSM, Kak U AN CUCTeM OTOMNMEHUs OTAENbHbIX 34aHWN, NOACTaBMsAS MHOe
3Ha4eHune pacyeTHon Temnepatypsl. Hanpumep, ansa LTI ¢ HesaBMcMMbIM NpYcOeaMHEHNEM KBapTaribHbIX

& E—
o9
48
47
il&
{ i |
a5 - — ] 1
.I I.
av : : ’ | -
& ar a2 a3 aw o5 aF ar a8 a9 L

Puc. 5. rpacbuxu U3MeHeHus OTHOCUTeNbHOro pacxoaa Bogbl B OAHOprGHOﬁ cucteme otTonsieHMAa Nnpu Kofin4eCTtBeHHO-
Ka4yeCTBEHHOM perynupoBaHuu ceTen otonneHus 191=120 °C, a gna UTI ¢ 3aBncumbiM npucoeamHeHnem —rtqq =150 °C.
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Ecnn BeHTURAUMOHHAs Harpyska noTpebutenen, noakmtoyveHHbIx K LTI, He npesbiwaeT 15 % otonutensHow, 6onee
ontumaneHbiM B LITIT ocTaeTca perynvpoBaHue no pasHoOCTV TemnepaTtyp Bodbl B nogatolem n obpatHoM Tpybonposogax
(Mpn  pasmelLeHnn KOPPEKTMPYIOLIMX HACOCOB Ha MNepeMblyke YCTaHaBMnMBalT AOMOMHUTENbHLIA perynsatop Ans
cTtabunusauum pacxoga Boabl B KBapTanbHblx ceTax). [pu aToM, cobnogas NpMHUMN OrpaHnyeHnss MakcMmarnbHOro pacxoga
ceTeBOM BOAbI HA BBOAE TEMMOBOro NyHKTa, AN KOMNEeHcaumMm He[orpesa 3aaHni B Yacbl MPOXOXAEHUS MakCMMarnbHOro Bo-
popasbopa rpacduk TemnepaTyp, 3agaBaeMmblii perynstopy, nosbiwaetcsa Ha 3 °C npoTMB oTonuTensHoro. Toraa B Yackl
MakcMmanbHoOro Bogopasbopa rpacuk Bce paBHO He GyAeT BblAepXMBaTbCs, HO 3@ CYET MPEBbILEHUss ero B ocTarnbHble
Yyacbl B LleNIoOM 3a CYTKU 34aHue NnonyynT HOpMy pacxoda Tennotbl. [pumepHble rpadvku perynupoBaHns nogadv TensoTol
[ON1S YCNOBMI pacyeTHOW HapYXXHOW TemnepaTypbl MUHYC 25 °C npuBedeHbl Ha puc. 6.

Mpn perynupoBaHun nopgaym TennoTbl Ha otonneHne B LTI, korga nNOCTOSIHCTBO pacxoda TenfnoHocutens He
obecneunBaeTcs (OTCYTCTBYET KOPPEKTUPYHOLLMIA HACOC MMM MNpU YCTAHOBKE KOPPEKTMPYIOLLEro Hacoca Ha nepeMblyke
OTCYTCTBYET perynsatop ctabunusauuv pacxoga BoAbl) U CUCTEMbI OTOMMEHUS NOACOEAMHEHbI K KBapTarbHbIM CETAM Yepe3
aneBaTopHble y3nbl, cnegyeT noadepxuBaTtb rpaduk Temnepatyp Boabl B o6paTtHoM Tpybonposoge. MNpu 3TOM 3HayeHune
napametpa (rTz-ti"”T)/(rz -t;) cnegyeTt onpeaenaTb UCxo4s M3 COOTBETCTBMSA M3MEHEHUSI TEMMOOTAAYN B NMOCNEAHMX NO XOA4y
BOAbI CTOsIKaxX OTOMNUTENbHbLIX NPMOOPOB, T.€. HA OCHOBE 3aBMCMMOCTEN, MPUBEAEHHBIX Ha puc. 3, n bopmynbl (4).

Ecnn BeHTUNSAUMOHHaa Harpyska noTtpebuTtenen, nopkmnodeHHbix Kk LTI, npeBbiwaetr 15 % otonutenbHom (T.e.
co3gaetcss HecTabunbHOCTb W3MEHEHUs TemnepaTtypbl obpaTHow Bogbl, noctynawowen B LTI, n wus-3a manown
WHEPLIMOHHOCTM KanopudepoB He OOMYCKaeTCsl CHIDKEHWE TemnepaTypbl TEMNOHOCUTENS, MOCTYMaloLWero K HUM), nogady
TennoTel B KBapTanbHble CETU crneayeT perynupoBaTb MOAAEPXaHMeM TemnepaTypHoro rpacduka B nogarollem
TpybonpoBoae 6e3 MOBbLILIEHUSI €r0 M3-32 OrpaHNYeHUs pacxofa ceTeBow BoAabl. [locrneaHee BbINOMHSAETCA B 3TOM Cryyae
UCXOAs U3 MaKCUMarnbHOro 4YacoBOro pacxofa TemnnoTbl Ha ropsiyee BOAOCHAGXeHUe 1 NyTeM BO3AENCTBUSI Ha KranaH, u3-
MEHSIOLMIA pacxon TennoHOCUMTEeNs Ha BoAoNoAorpeBaTenb ropsvero BOOOCHAOXeHNs, @ He OTOMMEHUs!, YTO UMeEeT MEeCTO
Npu MeHbLLEN BEHTUMNSILMOHHOMN Harpyske.

b

Y

i

Ja

Puc. 6. N'pachmkn nsmeHeHns pa3HOCTU TemnepaTypbl BOAbI B nogaroliemM
1 o6paTHOM Tpy6onpoBoAax cMcTeMbl OTONNEHUs1 At B 3aBUCUMOCTH OT t,

1—3—At = 150...70°C cOOTBETCTBEHHO HaBETPEHHas opueHTauusa dacaga 34aHus, 3aBeTPEHHas U C OrpaHUYeHNeM MaKCUMarbHOro
pacxoga Bogpl, 4—6 At= 120...70°C, Toxe; 7—At= 105. .70 °C— 3aBeTpeHHasn opueHTauus, 8— At= 95.. .70 °C—rtoxe
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YCJIOBHbIE OBO3HAYEHUA

Qomax — MaKkcuMManbHbI TENNOBOW NOTOK Ha OTonsieHue npu ty, BT.

Q'o — TennoBoW NOTOK Ha OTOMMEHME B TOYKE U3fioMa rpadmka TemnepaTypbl BoAbl MpU TeMnepaType HapyXHOro
Bosayxa t,, BT.

Qumax — MakcumarbHbIA TENMOBOW NOTOK HA BEHTUNALMIO Npw to unu npm tyg, BT.

Qhmax— MakcuMarbHbIA TEMNMOBOW MOTOK Ha ropsiyee BOOOCHaGXeHWe B CyTkM Hambonbluero BogonoTpebnenus 3a
nepuopn co cpeaHeCcyTOYHOW TemnepaTypon HapyxHoro Bo3ayxa 8 °C 1 MeHee (oTonuTenbHbIA Nepuog), BT.

nga — cpefHWiA TENMNOBOK NOTOK Ha ropsiyee BogocHabXeHre B cpeiHue CYTKM 3a HeAEenio B OTOMUTENbHbIV Nepunog.

0 — pacueTHasi TennoBasi NPOU3BOAUTENBHOCTbL BOAOMOAOrpeEBATENS CUCTEM OTOMNMNEHUSI Y BEHTUNALUN (Npy 06LLmMX
TennoBbIX ceTsx), BT.

Q%" — pacyeTHas Tennoasi NPOU3BOAUTENBHOCTL BOAOMOAOrpeBaTens Ans CUCTEM ropsiyero BogocHabxeHus:, BT.

Qpt — Tennosble notepu Tpy6onposoaamu ot LUTI 1 B cuctemax ropsyero BOAOCHabXeHUS 30aHUIN 1 COOPY>KeHuN, BT.

Gomax — MakcumMarbHbI pacxon BoAbl, LUPKYNMPYIOLLEN B CUCTEME OTOMMEHMs Npu to, Kr/u.

Ghmax» Ghm — COOTBETCTBEHHO MaKCUMarbHbIA U CPEOHWIA 32 OTONUTENbLHBIN NEPUOS Pacxoabl BOAbI B CUCTEME ropsidero
BOJOCHAOXeHUs, Kr/J.

Gy — PacyeTHbI pacxof, BOAbl U3 TEMNSIOBOW CETM HA TEMMOBOWM MYHKT, Kr/y.

Gymax — MakcumarnbHbI pacxof BOAbl U3 TENSIOBOW CETU Ha BEHTUIALMIO, Kr/y.

Ggh, Ggo — PacueTHbI pacxon ceTeBou (rpetoLuert) Boabl COOTBETCTBEHHO Ha ropsilee BOAOCHaGXeHMe 1 oTonneHme
Kr/u.

G, — pacyeTHLIN pacxod CeTeBON (rpetoLLein) Boabl Yepes BOO4OMNOAOIPEBATENb, KI/Y.

gh— MakcMMarnbHbI pacyeTHbIA CEKYHAOHbIN pacxod BoAbl Ha ropsiyee BoAOCHabXeHue, n/c.

F - noBepxHOCTb HarpeBa BogonogorpesaTtens, M2,

to- pacueTHasi TeMnepaTtypa Hapy>HOro Bo3ayxa Ansi NpoeKTMpoBaHUs oTonneHus, °C.

t', — TemnepaTypa Hapy)XHOro Bo3ayxa B TOYKe u3noma rpadmka temnepartyp, °C.

THy— pacyeTHas TeMnepaTtypa Hapy>KHOro BO3ayxa Asi NPOEKTMPOBaHUS BEHTUNSALMM No napameTpy A, °C.

t. — TemnepaTypa xonoaHon (BOgONPOBOAHON) BOAbI B OTONUTENbHLINA Nepuog, (Mpy OTCYTCTBMU AAHHBLIX NpUHMMaeTcs 5
°C).

t, - TemnepaTypa BoAbl, MOCTynawLllen B CUCTEMY [OpsiYero BOAOCHAOXeHUs noTpebuteneri Ha BbIXode W3
Bogonogorpesartens npyv OAHOCTYMEHYaToW CXeMe BKIYeHWs Bogonogorpesatener unu nocne |l ctyneHu Bogo-
nogorpeBaTtens npy ABYXCTyneH4aTon cxeme, °C.

P, —CpenHsis TemnepaTypa rpetoeii BoAbl MeXay Temrepatypoil Ha Bxope tPg M Ha Bbixoae tTa.x, W3 BOZoMO-
porpesartens, °C.

t"c— TO Xe, HarpeBaemoil BoAbl MeXAay TeMNepaTypoii Ha Bxoae s 1 Ha Beixoge .« U3 Bogonogorpesarens, °C.

ts — Temnepatypa HachblLeHHoro napa, °C.

th' — TemnepaTypa HarpeBaemMol Boabl mocrne | cTyneHu BofonoAorpeBaTens Npu ABYXCTYMEHYaToW cxeme npu-
coeaunHeHus BogonogorpesasaTenen, °C.
Aty, — TemnepaTypHbI Hamop WnKM pacyeTHas Pas3HOCTb TemnepaTyp Mexay rpelolei M HarpeBaemol cpefoii

(cpeanenorapudgpmumyeckas), °C.

At; Aty— COOTBETCTBEHHO BonblUas 1 MeHbLLAs pa3HOCTK TeMrepaTyp Mexay rpetoLLleil 1 HarpeBaeMol Boon Ha BXxoae
Unu Ha BbixoAe 13 Bogonogorpesatens, °C.

t— cpenHsa pacyeTHas TemnepaTypa BHYTPEHHEro BO34yxa oTannmMBaembix 3gaHui, °C.

T4— TemnepaTypa ceTeBoW (rpetoLLert) Bogbl B NogatoLem TpybonpoBoae TEMNOBOW CETM MpU pacyHeTHOW TemnepaType
HapyxHoro Bosayxa ts, °C.

Tgq — TO Xe, B NogaroLLemM TpybonpoBoae cuctembl otonneHus, °C.

1o — TO Xe, B o6paTHOM TpybonpoBoAe TEMMOBOM CETU U MOCHE CUCTEMbI OToNMeHus 3gaHun, °C.

1',—TO Xe, B 06paTHOM TpyGonpoBoAe TEMNMoBOW CETU K NOCME CUCTEM OTOMNNEHUs 3aaHun, °C.

1’3 — TO Xe, Nocre BoAoNoAorpeBaTens ropsyero BoAoCHabXeHWs, NOAKMIOYEHHOro K TEMMOBOW CETU NO O4HOCTYMEH-
yaTon cxeme, pekomeHgyeTca npuHumathb v’z = 30 °C.

p — NNOTHOCTbL BOAbI MpW CpeaHen TeMHepaType teps Kr/m®, OPWEHTMPOBOYHO NpuHMMaeTcs pasHon 1000 kr/m®.

K — k03tpbmumeHT Tennonepeaayu, BT/ M2 C).

a, — K03hOUUMEHT TEMNOOTAAUMN OT rpetoLLen Boabl K CTEHKE TPYOKH, BT/(MZ' °C).

a, — TO Xe, OT CTEHKMN TPYOKM K HarpeBaemMon Boge, BT/(MZ‘ °C).

ap — KO3 PULMEHT TennooTaaum oT KOHAEHCUPYIOLLIErocsi napa K ropu3oHTanbHON CTeHKe Tpybku, BT/(MZ' °C).

AcT — TENNonpoBOAHOCTb CTeHKM Tpybkn, BT/ (M °C), npuHumaeTcsa paBHou: ans ctanu 58 Bt/(m °C), ansa natyHu 105
Bt/(m °C).

Anax — TO Xe, cnos Hakunu, BT1/(m - °C), npuHumaeTcs pasHow 2,3 BT/ (m °C).

W;, — CKOpoCTb BOAbl B Tpy6Kax, M/c.

Wy, — CKOPOCTb BOAbI B MEXTPYGHOM NpoCTpaHcTBe, M/C.

fip— nnowaab cevyeHnst Bcex Tpybok B 04HOM Xoay BofonodorpesaTens, M2

furp — NNOLWab ceveHns MexTpyBHOro NPoCTPaHCTBa CEKLIMOHHOTO BO,ElOI'IO,D,OFpeBaTeJ'IH M.

8¢t — TOMNWMHA CTEHKM TPYOOK, M.

Suax —TOMLMHA CNOS HAKUMKW, M, MPUHMMAETCH Ha OCHOBaHWM 3KCMMyaTaLMOHHbIX AAHHbIX ANs KOHKPETHOro panoHa ¢
y4eTOM KayecTBa BoAbl, NpW OTCYTCTBMM AAHHBLIX JOMNycKkaeTcsa npuHuMatsb pasHon 0,0005 m.

Dgy— BHYTpPEHHWIA guameTp Kopryca BogonogorpesaTtens, M.
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dgy — BHYTPEHHUI AnameTp TpyGoK, M.

dyap — HapyXHbIN AnameTp TpyookK, M.

dae— SKBMBANEHTHBIN AMAMETP MEXTPYOHOro MPoCTpaHCTBa, M.

v — K03 puumneHT adppekTUBHOCTU, TeNnoobMeHa.

B — KoadbpMUMEHT, yuuTbiBalOWNIA 3arpsi3HeHe NOBEPXHOCTM TpyD npu onpeaeneHun koddduumeHTa Tennonepegayn
B BOAoOMNoJorpeBaTensix.

@ — KO3((PMUMEHT, yuMTbIBaOLWMIA HakMneobpa3oBaHne Ha Tpybkax Bogono4orpeBaTenen npu onpeaeneHnn notepb
[aBneHus B BOAOMNOAOrpeBaTensx.
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