Cucrema HOPMAaTUBHbLIX JOKYMEHTOB B CTpOUTenbCTBe

CBOAbl NPABUI NO NPOEKTUPOBAHUIO N CTPOUTENBLCTBY
NMPOEKTUPOBAHUE TEMNOBbLIX MYHKTOB
Cn 41-101-95

NPEOUCINOBUE

1 PA3PABOTAHbI TexHuyeckum komuTeToM AccoumaumMm WHXEHEPOB MO  OMNPEAENEeHuU, BEHTUNALMM,
KOHOMUMOHMPOBaHNIO  BO3A4yXa, TennocHabXeHuto u  cTpouTenbHon Tennodwusnke (ABOK), AreHTCTBOM nO
3HeprocbepexeHnto Mpaeutensctea Mockebl, MuHuctepcteom Poccuun, BHUMMNsHepronpomom MuHtonaHepro Poccun.

2 COIMMACOBAHbI maBHbIM ynpaBneHUWeM CcTaHAapTM3auMu, TEXHUYECKOro HOPMUPOBaHWS U cepTudukaumm
MwuHcTposa Poccum.

3 MPUHATLI B kayecTBe cBoAda MpaBun Mo NPOEKTMPOBaHMIO U cTpouTenscTBy Kk CHulM 2.04.07-86" «Tennosble
cetn».

BBEOEHUE

CBop npaBun Mo NpPOeKTUPOBaHWIO TENSOBbLIX MyHKTOB COAEPXWUT AOMNOMHUTENbHbIE TpeboBaHUs, pekoMeHaaumm un
CNpaBoYHblE MaTepuarnb! K AeCTBYOWEMY HOPMATUBHOMY AOKyMeHTY — CHuI 2.04.07-86" «TennoBble ceTU».

B cBoge npaBun npuBeneHbl TpeboBaHWS K 06 bEMHO-NNAHNPOBOYHBIM Y KOHCTPYKTUBHBIM PELUEHUSIM MOMELLEHUIA
TEeNnoBbIX MYHKTOB, OaHbl pekoMeHaauuu no pacuyety M noabopy obopynoBaHusi, NpUOOPOB yyeTa, KOHTPOMs W
aBTOMaTusauuu, npumeHsiembix B LTI n UTT, npuBeaeHsbl Takke cBeAeHMs MO UCnornb3yemMbiM Tpybam 1 apmaTtype.

MpvmeHeHne cBopga npaBun GydeT cnocoOGCTBOBaTb MNPUHATYHD 0Goree 3KOHOMUYHBLIX MPOEKTHbIX PELUeHU ©
3KOHOMMUW TENIIOBOW SHEPTUMN.

Mpwn paspaboTke cBOAa NMpPaBMIT UCMOMb30BaHbI MOMOXEHUST AEWCTBYIOLLMX HOPMATUBHbIX JOKYMEHTOB, MaTepuarbl
3aBOAOB-M3rotToBUTENEN U Hambonee adhEKTUBHbIE TEXHUYECKME PELLEHUS], MPUHUMAaBLLMECS NO OTAENbHBIM 0bbekTam
B Poccuiickon ®egepaunm.

Mo Mepe HakonneHWs oOnbiTa NPOEKTUPOBaHWS, CTPOUTENbCTBA M 3KCNNyaTauuMum TEnnoBbIX MyHKTOB Oyaer
onpegeneHa adEKTUBHOCTb YCTAHOBIEHHbIX MOMOXEHUA, HA OCHOBaHWM KOTOPbIX ByayT BHECEHbl HEOOXO4MMbIE U3-
MEHEeHWs B CBOA NpaBui U HOPMaTMBHbIE JOKYMEHTHI.

3ameuaHus n nNpennoxeH1s No COBEPLUEHCTBOBAHUIO CBOAA NpaBuI crieqyeT HanpasnaTb B [[NaBTexHOpMUpoBaHue
MwuHcTpos Poccum.

CBOAbl NPABMN NO NPOEKTUPOBAHUIO N CTPOUTENBCTBY

NMPOEKTUPOBAHMUE TEMJIOBbIX MYHKTOB
DESING OF HEAT POINTS

[ata BeBegeHunsa 1996-07-01
1 OBLWME NMNONOXEHUA

1.1 Hacroswme npaBuna [ONOMHAKT WM pasBuMBalOT TpeboBaHMA MO MNPOEKTUPOBAHUMIO TEMMOBbLIX MYHKTOB,
cogepxawmecs B CHulM 2.04.07-86* «TennoBble ceTuy.

MpaBuna cnegyeTt Ncnonb30BaTh NPV MPOEKTUPOBAHNM BHOBb CTPOSILLNXCS M PEKOHCTPYMPYEMBIX TEMMOBbLIX MYHKTOB,
npegHasHa4YeHHbIX AN NPUCOEaMHEHUS K TENnOBbIM CETSIM CUCTEM OTOMMEHUsl, BEHTUMSAUMW, KOHOWLMOHUPOBAHMS
BO3yxa, [roOpsiuero BOOOCHAOXEHUsI U  TEXHOMOTMYECKUX TEMMOUCNONb3YHLWMX YCTAHOBOK MPOMBILIMEHHbIX U
CEeNbCKOX03ANCTBEHHbIX NPEeANPUATUIA, XXUIMbIX U 0OLLECTBEHHbIX 30aHWIA.

B Tex cnydasix, koraa MoxeT OblTb NPUHATO HECKOMbKO PasnUYHbIX TEXHUYECKUX PeLleHWi, cneayeT Mpov3BOAUTb
3KOHOMMWYECKMI pacyeT C Y4YEeTOM YPOBHS LEH, [ONTOBEYHOCTM U HaOEXHOCTUM KOHCTPYKUMMA, couunanbHbIX W
aKonormyeckmx pakTopos, a Takke TpeboBaHWi 3aKkasumka.

1.2 MpaBuna pacnpocTpaHsItOTCS Ha TEMNMoBble MyHKTbI C MapaMeTpamy TEeMNOHOCUTENN: ropsyas Boga ¢ pabounm
nasneHunem go 2,5 MlMa n temnepatypoin go 200 °C, nap ¢ pabounm faBreHMem B npegdenax ycrnoBHoro gaenexus Py oo
6,3 MIMNa n TemnepaTypon go 440 °C.

MpaBnna pacnpoCcTpaHsTCA Ha NPOEKTUPOBAHME TEMMOBbLIX MYHKTOB B rpaHMLax: OT 3anopHOW apMaTypbl TEMNOBON
CETU M XO3SIMCTBEHHO-NNTLEBOIO BOAOMNPOBOAA Ha BBOLE B TEMOBOW MYHKT A0 3amnOpHOW apmaTtypbl (BKIHOYMTENBHO)
MECTHbIX CUCTEM OTOMMEHNS1, BEHTUNALUN, KOHAMLMOHUPOBAHWS BO3AyXa, ropsyero BOOOCHAOXEHNsT U TEXHONOMMYECKMX
noTpebutenemn, pacnonoXeHHON B MOMELLEHWN TEMNMOBOrO NMyHKTa.

1.3 B TennoBbIXx NyHKTax npegycMaTpuBaeTcsl pasMelleHve obopyaoBaHusl, apmaTtypbl, NpMOGOPOB KOHTPOMS,
ynpaBneHusi 1 aBTomaTm3auum, NocpeacTBOM KOTOPbIX OCYLLECTBNAETCS:

npeobpa3soBaHne BMaa TENNOHOCUTENS UMW ero NapamMeTpoB.;



KOHTpONb MNapameTpoB TEeMNMOHOCUTENs; perynupoBaHuMe pacxoda TEennoHOCUTENsS W pacnpefereHve ero no
cucTteMam noTpebneHust TENNOThI; OTKIIYEHME CUCTEM NOTpebneHns TennoTol;

3aLUMTa MECTHbIX CUCTEM OT aBapUIHOIO MOBbLILLEHNSI NapaMeTPOB TEMNOHOCUTENS;

3anosiHeHNE 1 NoanuTka CMCTEM NoTpebneHns TennoThl;

yyeT TENnoBbIX MOTOKOB M PACXOAOB TEMNOHOCUTENS U KOHAEHCATa;

cbop, oxnaxaeHve, Bo3BpaT KOHAEHCaTa U KOHTPOSb ero KayecTBa, akkyMmyrnMpoBaHue TenmnoThbl;

BOZOMNOAIOTOBKA AN CUCTEM ropsiyero BOJOCHabXeHus.

B TennoBoM nyHKTe B 3aBUCUMMOCTM OT €70 Ha3HAYeHUs1 U KOHKPETHBIX YCIOBUIA NPUCOEAMHEHUS NOTPebuTenen moryT
OCYLLIECTBIATLCS BCE NepeyncrneHHble hyHKLMU UK TOMbKO MX YacTb.

1.4 TennoBble NyHKTbl NOAPa3gensAlnTca Ha:

mHamesmayanoHble Tennosble NyHKTbl (UTM) — gna npucoeguHeHUs CUCTEM OTOMSEHMS, BEHTUNSLMKU, FOpsYero
BOAOCHaBXEHNs1 N TEXHOMOrMYECKMUX TEMNOUCNONb3YHOLLMX YCTAHOBOK OAHOMO 34aHUS UMK ero 4YacTu;

LleHTparnbHble Tennosble NyHKTbI (LITM) — To e, ABYX 3gaHuii unu bonee.

HonyckaeTtcst yctponcteo LTI ans npucoeamHeHnss cucteM TennonoTpebneHnss ogHOro 3gaHusi, ecnu gns a1oro
3gaHust TpebyeTcsa yCTPOUCTBO Heckonbknx UTI.

1.5 YctponctBo WTI obsisaTenbHO AN Kaxgoro 34aHust HesaBucMMO OT Hanuuus LTI, npu atom B WUTI
npegycmaTpuBaloTCs TOMbKO Te (DYHKUUK, KOTOpble HEOOXOAMMBLI ANsi NPUCOeAMHEHMST cUCTEM MOTpebrneHns TennoThbl
AaHHOro 34aHnA U He npedycmoTpeHsbl B LITT.

1.6 [N nNpOMbILMIEHHBLIX U CENbCKOXO3SNCTBEHHbIX NPEANPUATUA NPU TENNIOCHAGXeHNM OT BHELUHUX MUCTOYHMKOB
Tennotel M uucne 3gaHuii 6onee opHoro yctpomncteo LTI saBnsetcsa obssatenbHbiM, a npy TennocHabXeHun ot
CODCTBEHHbIX NCTOYHUKOB TENNOTbl HE0BX0ANMOCTL coopyxeHusa LITT cnegyeT onpenenstb B 3aBUCUMOCTU OT KOHKpET-
HbIX YCNoBui TennocHabxeHus. MowHocTe LTI He pernameHTupyeTcs.

1.7 Ans Xnnbix 1 06LWECTBEHHbIX 30aHnIn HeobxoamnmocTb ycTporicTBa LITI onpenensieTca KOHKPETHLIMU YCIOBUSIMU
TEeNnocHabXeHUs parioHa CTPOUTENbCTBA Ha OCHOBAHWM TEXHUKO-3KOHOMWMYECKUX pacyeToB. B 3akpbITbix cucTeMax
TennocHabxeHns pekoMeHayeTcs npedycmatpmBatb oauvH LTI Ha MukpopaiioH wnu rpynny 34aHWA C pacxogoMm
TennoTebl B npegenax 12—35 MBT (No cymme MakcMmarnbHOro TEMMOBOro MOTOKA Ha OTOMMEHWEe U CpefHero TEMnoBoro
noToka Ha ropsiyee BogocHabxeHue).

Mpu TennocHabXeHUM OT KOTEMbHbIX MOLWHOCTLIO 35 MBT U MeHee pekomeHayeTcs npegycMaTpuBaTb B 3[0aHMSAX
Tonbko UTTI.

1.8 TennocHabxeHne NPOMbILLIMEHHbIX U CEMbCKOXO3ANCTBEHHBIX NpeanpusaTuid ot LTI, obcnyxuBarowmx xunbsle n
obLecTBeHHble 34aHWs, NpegycMaTpuBaTh HE PeKOMEeHayeTCs.

1.9 B cocTtaB npoekTa TENSIOBOro NyHKTa BKIHOYAETCA TEXHUYECKMIA NACNOPT, COAEPKaLLMIMA:

KpaTKoe onMcaHue CXeM NpUCOeAMHEHUsI NOTpebuTenel TeNnoThbI;

pacyeTHble pacxobl TENMNOThI K TEMNMOHOCUTENEN NO KaXaoW cucteMe (Ansi ropsiyero BoAOCHabXeHUS — CpeaHui u
MakcumarnbHbiii), MBT;

BUAbI TENNoHocutenen n nx napameTpbl (pabodee gasnenHve, MlMa, Temnepatypy, °C) Ha BXo4e M Ha BbixoAe U3
TEeNnoBOro NyHKTa;

OaBneHue B Tpybonposoae Ha BBOAE M BbIBOAE XO35IMCTBEHHO-NMUTLEBOrO BoAonpoeoaa, Ma;

TUN BOAOMNOAOrpeBaTeneil, NOBEPXHOCTb UX HAarpeBa, M2, YMCIIO CEKLMIt UK MAACTUH Mo CTYMNeHsIM HarpeBa U notepu
[aBneHus no obeum cpegam;

TUM, KONIMYECTBO, XapaKTePUCTUKN N MOLLIHOCTb HACOCHOrO 060pyAO0BaHUS;

TUN, KONMWYECTBO W NPOU3BOAUTENbHOCTL OOOpyAoOBaHWs Ans obpaboTku BoAbl ANA  CUCTEM  ropsivero
BOJOCHabXeHus:

KONMMYECTBO W YCTaAHOBMEHHYI0 BMECTUMOCTb OGakoB-aKKyMyNnsTOPOB ropsiiero BOOOCHaGXEeHWst M KOHAEHCATHbIX
6akos, M°;

TMN U uYncno npubopoB perynupoBaHus M NpubOpPOB yyeTa KonvyecTBa TennoTbl M BOAbI, MOTEPU AaBMEHUS B
perynupyroLLmx KrnanaHax;

YCTaHOBMEHHYI0 CYMMapHYyl0 MOLLHOCTb 3reKTpoobopyaoBaHus, oxwugaemoe rogoBoe notpebneHne Tennosow 1
3NEKTPUYECKON IHEPIUY;

o6Lyto nrowaae, M2, 1 CTPOUTENbHbIN 06bEM, M, MOMELLIEHNI TENMOBOro MyHKTa.

2 OB BEMHO-MNAHUPOBOYHBLIE U KOHCTPYKTUBHbLIE PELLEHUA

21 TennoBble MyHKTbl MO Pa3MELUEHUD Ha reHeparibHOM MnaHe MoApas3denslTcsa Ha OTAEeNbHO CTosiue,
NPUCTPOEHHbIE K 30aHNSIM U COOPYXXEHMUSIM U BCTPOEHHbIE B 30aHWS1 U COOPYXKEHUSI.

2.2 OOGbEeMHO-NNaHMPOBOYHbIE U KOHCTPYKTUBHbIE pELUEHUs] TEMnnoBbIX MNYHKTOB [OOMKHbl yAOBNETBOPSTH
TpeboBaHuam CHulM 2.09.02-85*. lMpu pa3melleHnM BCTPOEHHbIX M MPUCTPOEHHBIX TEMMOBbLIX MYHKTOB [OMKHbI
cobnogaTbes Takke TpeboBaHms CHul Ha NpoeKkTnpoBaHWe 34aHuii, B KOTOPbIX OHW PasMeLLaloTCs UK K KOTOPbIM OHM
NPUCTPOEHbI.

2.3 lMoun BbIbOpe MaTepuanoB ANs CTPOUTENbHbIX KOHCTPYKLMI TENMOBbLIX MYHKTOB crieqyeT NpuHMMaTh BRaXHbIN
pexumM nometleHns cornacHo CHull 11-3-79* (uaa. 1995 r.).

2.4 InfA 3aWwmTbl CTPOUTENbHBIX KOHCTPYKUMI OT KOPPO3UW OOMKHbI MPUMEHATLCS aHTUKOPPO3NOHHBIE MaTepuansl B
cooTBeTCcTBMM C TpeboBaHmamn CHulM 2.03.11-85.



2.5 3pgaHusa OTAEenbHO CTOSILLMX M MPUCTPOEHHBLIX TEMMOBbIX MYHKTOB AOSKHbI ObiTh I, Il mnn llla ctenexen
OrHEeCTOMKOCTH.

B orpaxparoLumx KOHCTPYKUMSX MOMELLEHUIA HE [OMNYCKAeTC NPUMEHEHNE CUMNMKATHOTO Kupnuya.

BHelwHne dopmbl, Matepuan u UBET HapyXHbIX Orpa)KaaroLux KOHCTPYKUMIA peKoMeHOyeTcs BbloMpaTtb, y4uuThiBas
apXUTEKTYPHLIN OBMUK PacnonioXXeHHbIX BOMM3WM 34aHUA U COOPYXKEHWA WX 34aHWA, K KOTOPbIM TEnsioBble MyHKThI
npucTpanBatoTCs.

2.6 K ueHTpanbHbIM TEMMOBbLIM MyHKTAM crneayeT npedycMmaTtpuBaTth Npoesabl ¢ TBEPAbIM MOKPLITUEM U MAOLLAAKM
0N BPEMEHHOro cKrnaanpoBaHus 060pyaoBaHWs Npy NPON3BOACTBE PEMOHTHbIX paboT.

2.7 B UTMN c noctosiHHbIM 0BCnyXunBatoLWLMM NepcoHanom crnegyet npegycmatpuBaTtb YOOPHYKO C YMbIBanbHUKOM,
wkad Ans XxpaHeHUs1 ogexabl, MeCTO AN NpYema nuLn.

Mpyn HEBO3MOXHOCTM 0BecrneynTb CaMOTEYHbIA OTBOA CTOKOB OT YOOPHOM B KaHanNM3auMOHHYO ceTb caHy3en B LTI
JonyckaeTcs He npedycMaTpuBaTh Npy obecrnevyeHn BO3MOXHOCTM UCNOMNb30BaTh YOOPHYH B Brvkailumx K TENNOBOMY
NYHKTY 34aHKsAX, HO He ganee 50 M.

2.8 VHouBuayanbHble TeNnoBble MNYHKTbl AOSMKHbI OblTb BCTPOEHHbIMM B OOGCMYXMBAeMble UMW 34aHUS U
pasmMeLlaTbCsa B OTAENbHbIX NOMELLEHNAX Ha NEPBOM 3TaXe Y HapyXHbIX CTeH 3aaHus. [lonyckaeTcsa pasmewarts UTI B
TEeXHUYECKNX NOANOMbSAX UNK a nogBanax 34aHuM 1 COOPYXKEHWA.

2.9 LeHTpanbHble Tennosble nyHkTbl (LTI) cnepyet, kak npaswuno, npegycMaTpyBaTb OTAENBHO CTOAWMMM.
PekomeHayeTcs 6rokMpoBaThb UX C APYrMMy NPON3BOACTBEHHbLIMY MOMELLIEHUSMU.

Oonyckaetca npegycmatpueatb LTI NpuCTPOEHHbIMM K 34@HWAM UMW BCTPOEHHbIMM B OOLLECTBEHHbIE,
aQMUHUCTPATUBHO-OLITOBbLIE UMW NPOU3BOACTBEHHbIE 34aHUS U COOPYXKEHUSI.

210 TMpu pasmelleHn TennoBbIX MyHKTOB, 0OOPYyAOBaHHbIX HacocamMu, BHYTPU KWMbIX, OOLLECTBEHHBIX,
aaMUHUCTPATUBHO-OLITOBLIX 34aHUIA, @ Takke B NPOM3BOACTBEHHbLIX 30aHMUSX, K KOTOPbIM NPEeAbsBMASAIOTCA NOBbILLIEHHbIE
TpeboBaHMA MO AOMYCTUMbBIM YPOBHSIM LUyMa M BUGpaumm B NOMELLEHUSX U HA paboumx MecTax, OOMKHbI BbIMOHATLCS
TpeboBanus pasa. 10.

2.11 3gaHus oTAENbHO CTOALWMX U NPUCTPOEHHbBIX TEMNMOBbLIX NYHKTOB AOSMKHbI NPeaycMaTpuBaTbCs OOHO3TaXHbIMU,
[OmnycKaeTcsl cCoopyXaTb B HUX MoABanbl ANs pa3MelleHns 06opyaoBaHus, cbopa, oxnaxaeHus u nepekadkmn koHaeHcaTa
N COOPYXEHWS KaHannsauum.

OTOenbHO cTosILLMe TEMMOBbIE MYHKTbI 4OMNYyCKaeTca npegycMaTpuBaTb NoA3eMHbIMU MPY YCIOBUK:

OTCYTCTBUS TPYHTOBbLIX BOA B palioHe CTPOUTENbCTBA U repMeTu3anny BBOOOB UHXEHEPHbIX KOMMYHUKaLUWi B 30aHne
TEeNMOBOro MyHKTa, UCKMOYaloLWe BO3MOXHOCTb 3aTOMNMEHUsI TEMNMOBOrO MyHKTa KaHanM3auuoHHbIMW, MaBOAKOBLIMU U
Opyrummn Bogamu;

obecneyveHnst CaMOTEYHOro 0TBOAA BoAbl U3 TPyOONPOBOAOB TEMMOBOrO NYHKTa;

obecnevyeHnsi aBTOMaTU3NPOBaHHOW paboTbl 06OpPyAOBaHUS TEMNMOBOrO NyHKTa 6€3 MOCTOSIHHOrO 06CMyXXMBaKOLLErO
nepcoHana ¢ aBapuMnHON curHanmaaumen u YacTUYHbIM AUCTAHLUMOHHBLIM YNPaBreHNeM ¢ QUCNETYEPCKOro NyHKTa.

2.12 Mo B3pbIBONOXAPHOW U MOXaPHOW OMACHOCTW MOMELLEHNS TEMMOBbLIX NYHKTOB CrieayeT OTHOCUTb K KaTeropuu [.

2.13 TennoBble NYyHKTbl 4OMNyCKaeTca pasMellatb B MPOM3BOACTBEHHbIX NMoMelleHusax kateropun I n [, a Takke B
TEXHWYECKNX noABanax W NoAnofbsaX XUMbIX M OOLWECTBEHHbIX 34aHui. Mpy 3TOM MOMELLEeHUsi TennoBbiX MYHKTOB
AOIDKHbI OTAENATLCS OT 3TUX MOMELLEHUIA OrpaxaeHusMK (neperopoakamMu), NpeaoTBpaLLalLLIMMU OCTYN NOCTOPOHHMX
Nyl B TEMMOBOW MYHKT.

2.14 Tpu paspaboTke 06BEMHO-MNAHUPOBOYHBIX U KOHCTPYKTUBHbBIX PELUEHUA OTAEMNbHO CTOSILUMX M MPUCTPOEHHbIX
30aHUA  TENMOBbIX MYHKTOB, MNPeAHA3HAYeHHbIX ANs MPOMbLILMEHHBIX W CEMbCKOXO3AWCTBEHHbLIX MNPeanpusiTui,
pekoMeHayeTcsl npegycMaTpuBaTbh BO3MOXHOCTb UX MOCINEAYIOLLErO paCLUMPEHUS.

2.15 BcTpoeHHble B 30aHUs TennoBble NyHKTbl CrieAyeT pasmellatb Y HapyXHbIX CTEH 34aHWI Ha pPacCTOSHUW He
bornee 12 M OT BbIXOA4a U3 3TUX 3OAHUN.

2.16 V13 BCTPOEHHbIX B 34aHNS TEMNMOBbIX MYHKTOB AOMXHbI NpeaycMaTpuBaTbCsl BbIXOAbI:

npv onNvHe NOMELLEHUsT TENIOBOro MyHKTa 12 M M MeHee 1 pacnonoXeHUn ero Ha paccTosiHUM MeHee 12 M OT BbIxoAa
U3 30aHUS HApPY>Xy — OLMH BbIXOA HapPYXXy Yepe3 KOPUAOP MUIU NECTHUYHYHO KIeTKy;

npv onnHe NOMELLEHUSI TEMMOBOrO NyHKTa 12 M 1 MeHee 1 pacnoNoXXeHUW ero Ha paccTosiHum Gonee 12 M OT BbIxoAa
13 30aHUs — OOWH CaMOCTOSITENbHbIV BbIXOA HAPYXKY;

npu ANVMHE NOMELLEHUs TennoBOro MyHkTa Gonee 12 M — [Ba BbIXOAA, OAWH M3 KOTOPbIX [AOMKEH ObiTb
HenocpeACcTBEHHO HapY>XXy, BTOPOM — Yepe3 KOPUAOP WUIUN NECTHUYHYHO KIETKY.

[MomelleHnsa TennoBbIX NYHKTOB C TENSIOHOCUMTENEM napom paeneHnem 6onee 1,0 MIMa gomkHbl UMETb HE MeHee
ABYX BbIXOA0B He3aBUCUMO OT rabaputa nomeLleHns.

217 B noaseMHbIXx OTAENbHO CTOALWMX WAM NPUCTPOEHHbIX TENnoBbIX MYHKTaX [OOMycKaeTCcs BTOPOW BbIXOA,
npegycmaTpvBaTtb 4Yepe3 MPUCTPOEHHYHD LAaxTy C JIIOKOM WM 4epe3 oK B MEepeKkpbiTUM, a B TEnsoBblX MyHKTaX,
pa3smeLlaeMbIX B TEXHUYECKUX NOANONbSAX UMW NoaBanax 34aHuii, — 4yepes oK B CTEHE.

2.18 [IBepu 1 BOpoTa M3 TEMMOBOrO MyHKTa AOJMKHbI OTKPbIBATHCSA U3 NMOMELLEHUS U 30aHUs TENNOBOro NyHKTa ot
cebs.

2.19 O6opynoBaHWe TeNnoBbIX MYHKTOB PEKOMEHAYETCS NMPUMEHATL B GII04HOM UCMOMHEHUW, ANs Yero HeobXoaMMO:

npuHMMaTbL BOAOMOAOrpeBaTenn, Hacockl U Apyroe obopynoBaHue B Gnokax 3aBOACKOW FOTOBHOCTW; MPUHMMAaTb
YKPYNHEHHble MOHTaXHbIe 6nokun TpybonpoBoaos;

YKPYMHATL  TEXHOMOIMMYECKN CBA3aHHOE Mexay cobon obopyaoBaHue B TpaHcrnopTabenbHble 6nokum C
Tpyb6onposogamu, apmatypon, KU, anektporexHmyeckum obopyaoBaHMEM U TENTOBON U30NALNEN.



2.20 MuvHUManbHble pacCTOsHMS B CBETY OT CTPOUTENbHbLIX KOHCTPYKUMiA [0 TpybonpoBogoB, obopyaoBaHus,
apMaTypbl, MeXay MOBEPXHOCTSIMU TEMNMOMU3ONAUMOHHBLIX KOHCTPYKLUMIA CMEXHbIX TpyOOMpOBOAOB, @ TaKKe LUMPUHY
NPOXOA0B MeXAy CTPOUTENbHbLIMU KOHCTPYKLMAMU 1 0O60pyaoBaHUEM (B CBETY) crneayeT npuHUMaTh no npun. 1.

2.21 BbICOTY MOMELLEHUI OT OTMETKM YMCTOro nona A0 HU3a BbICTYNalLIMX KOHCTPYKUUA NepekpbiTusi (B CBETY)
peKoMEeHAYeTCst NpUHUMaThL He MeHee, M: Ans Ha3eMHbIx LUTIM — 4,2; ana nogsemHbix — 3,6; ana TN — 2,2,

Mpu pasmeweHun UTIM B nogBanbHbIX U LIOKOMbHbBIX MOMELLEHMAX, @ TaKKe B TEXHUYECKUX NOAMNOMbsX 34aHun
[onyckaeTcs NpMHMMaTh BbICOTY NOMELLEHMI U CBODOAHbBIX MPOXOA0B K HUM He MeHee 1,8 m.

2.22 B ueHTpanbHOM TEMNSIOBOM MyHKTE CneayeT npeaycmMaTpuBaTbh MOHTaXHYHO (PEMOHTHYIO) Nrowaaky.

Pasmepbl MOHTaxHOWM nnowagkyu B NnaHe crnegyeT onpedensats no rabapuTy Haubonee KpynHOW eAuHWLbI
obopynoBaHus (kpome 6akoB BMECTMMOCTLIO Gornee 3 Ms) unn 6noka obopynoBaHusi U TpybonpoBoaoB, NOCTABMNSIEMOrO
Ons MoHTaxa B cobpaHHOM Buae, ¢ obecneyeHneM npoxoaa BOKpYr Hero He MeHee 0,7 M.

[nsi npon3BoACcTBa MENKOro pemMoHTa o6opyaoBaHus, NpMbopoB M apmaTypbl cregyeT npeaycMaTpyMBaTh MeCcTo Ans
YCTaHOBKM BepCTaka.

2.23 KoHpeHcaTHble Gaku U Gaku-akkyMynsTopbl BMECTMMOCTbO Gonee 3 m> crnegyeT YycTaHaBnuBaTb BHe
NMoMeLLEeHMs TEMMOBbIX NYHKTOB Ha OTKPbITbIX MroLwiagkax. [py aToM AOmkHbI NpeaycMaTpmBaTbCa TennoBas M3onaums
0aKoB, YCTPONCTBO rMapo3aTBOPOB, BCTPOEHHbIX HEMOCPEACTBEHHO B 6ak, a Takke YCTPONCTBO OrPaXXaAEeHU BbICOTOM He
MeHee 1,6 M Ha pacctoaHun He Gonee 1,5 M OT noBepxHocTM GakoB, NpedoTBpaLlaloLLee OOCTYN MOCTOPOHHUX NnL, K
6akam.

2.24 [Ina moHTaxa obopynoBaHus, rabapuTbl KOTOPOro MNPEBbLILAOT pa3mepbl ABEPEN, a Ha3eMHbIX TEMNOBbIX
NyHKTax cneayeT npegycMaTpuBaTb MOHTaXHble MPOEMbl UMW BOPOTa B CTEHAX.

Mpn aTOM pasmMepbl MOHTaXHOrO MpoemMa W BOPOT AOMkHbl ObiTb Ha 0,2 M Gonbwe rabaputa Hanbonbliero
o6opynoBaHus unu 6noka TpybonpoBoaoB.

2.25 lMpepycmatprBaTth NPOEMbI Asi ECTECTBEHHOMO OCBELLEHMWS TEMMOBbIX MYHKTOB He TpebyeTcs.

2.26 [na nepemelleHnsa obopygoBaHUsA M apMatypbl UM HepasbeMHbIX vacTen GnokoB obopynoBaHus criegyeT
npegycmaTpvBaTb MHBEHTaPHbIE MOABEMHO-TPAHCTNOPTHBIE YCTPONCTBA.

CraunoHapHble NOABbLEMHO-TPAHCMOPTHbIE YCTPOWCTBA CriedyeT npeaycmMaTpyBaTh:

npu macce nepemetiaemoro rpysa ot 150 kr 4o 1 T — MOHOpPenbChbl C PYYHbIMU TansMM U KOLUKaMW UMW KpaHbl
noABeCHbIE pyYHble 0AHOGaNo4YHbIE;

TO e, 6oneB 1 4O 2 T— KpaHbl NOABECHbIE PyYHble OAHODBANOYHbIE;

TO e, 6onee 2 T — KkpaHbl NOABECHbIE 3NEKTPUYEcKMe ogHOBanoyHbIe.

Oonyckaetca npegycMatpuBaTb BO3MOXHOCTb MCMOMb30BaHWA NepeaBMKHbIX  ManorabaputHbiXx MNOOBbEMHO-
TpaHCNOPTHbLIX CPeaCcTB Mpu ycnoBuu obecneyeHus Bbe3da U NepenBUdKEHUS TPAHCMOPTHbIX CPEACTB MO TEMNIOBOMY
NYHKTY

CpeactBa mexaHu3aumm MoryT GbiTb YTOUYHEHbI MPOEKTHOW OpraHu3aumen npu paspaboTke npoekTa AN KOHKPETHBbIX
yCNnoBuNn.

2.27 [Ins cToka BoAbl MOfbl crieQyeT nNpoekTupoBath ¢ ykrnoHom 0,01 B CTOpOHY Tpana unu BogocbopHOro npusiMka.
MwuHuManbHble pasMmepbl BOOOCOOPHOrO MpusiMKa AOMKHbl ObiTb, Kak npaBwno, B nnaHe He meHee 0,5 x 0,5 M npu
rny6buHe He meHee 0,8 M. MNprAMOK fOMmKeH ObITb NEPEKPLIT CbEMHON PELLETKON.

2.28 B nomelleHMaX TEennoBbIX MNYHKTOB criegyeT npegycmatpvBaTb OTAENKY OrpaxaeHwn [ONroBeYHbIMU,
BMaroCTOMKUMK MaTepuanamu, OMyCKaloLMMU NErKy OYNCTKY, NP 3TOM HEOOXOAMMO BbIMONHUTL!

LUTYKaTypKy Ha3eMHOWM YacTu KUPMUYHbIX CTEH;

3aTMPKY LEMEHTHBLIM PACTBOPOM 3arnybneHHOM YacT GETOHHbIX CTEH;

pacLUMBKY LLUBOB MaHENbHbIX CTEH; NOGENKY NOTOMKOB;

GETOHHOE MK NIIUTOYHOE MOKPBLITUE MOSIOB.

CTeHbl TEMMOBbIX NMYHKTOB MOKPLIBAOTCA MIMTKAMU UMW OKpaluMBalTCA Ha BbICOTY 1,5 M OT nona macnsiHom vnu
OpYyron BOAOCTOMKON Kpackow, Bbiwe 1,5 M 0T nona — Kneeson unu apyrom nogo0OHOM KpacKom.

2.29 B TennoBbIX NyHKTax crnegyeTt npegycMaTtpuvBaTb OTKPbITY0 nNpoknagky Tpy6. [onyckaetca npoknagka Tpyo B
KaHanax, BepX NepekpbITUs KOTOPbIX COBMELLAETCA C YPOBHEM YMCTOro Mnora, ecrnv no 3TMM KaHaram He NpoucxoauT
nonagaHvs B TEMNSIOBOM MYHKT B3PbIBOOMACHBIX UMW FOPHOYNX ra30B U XKUAKOCTEN.

KaHanbl OMKHBI UMETL CbEMHbIE NEPEKPLITUSA €AUHUYHOM Maccol He B6onee 30 kr.

[HO KaHanoB JOMKHO MMETb MPOAOIbHbIN YKIOH He MeHee 0,02 B CTOPOHY BOAOCOOPHOrO nNpusiMka.

2.30 Onsa obcnyxvBaHusi 060pyaoBaHMsa U apMaTypbl, PacronoXeHHbIX Ha BbicoTe oT 1,5 Ao 2,5 M oT nona, JOMKHbI
npegycmaTpuBaTbCsl NepeaBukHble UMM NEPEHOCHbIe KOHCTPYKUMK (mnowiaaku). B cnyyasix HEBO3MOXHOCTU CO3[aHus
NPOXOAO0B AN NepeaBMKHbLIX MNIOLWAAoK, a Takke Ans obcnyxuBaHus o6opyaoBaHUs U apMaTypbl, PacronoXeHHbIX Ha
BbicoTe 2,5 M 1 Gonee, HeobxoaMmMo NpedycMaTpyBaTh CTaUMOHapHbIE Nowaaku WupuHo 0,6 M ¢ orpaxxaeHusMu u
NOCTOAHHLIMU NEeCTHULaMKN. PaccTosiHne OT ypOBHS CTaLMOHapHOM NNoLanKkm 4o NoTornka AOSMKHO ObiTb He MeHee 1,8 M.

2.31 B nomeLLeHnsiX TENNOBbLIX NYHKTOB AOMYyCKaeTCs pa3mellaTb 060opyaoBaHME CUCTEM XO3ANCTBEHHO-NUTHEBOMO U
NPOTMBOMOXaPHOr0 BOAOCHAOXEHUs1 30aHusl, B TOM YMCIlE€ HAacCOCHble YCTAHOBKW, @ B MOMELLEHWUSIX MPUCTPOEHHbBIX U
BCTPOEHHBIX TEMsoBblIX MYHKTOB — Takke 06OopygoBaHME MPUTOYHBIX BEHTUISALMOHHBIX CUCTEM, O06CNyXMBaROLLMX
NPON3BOACTBEHHbIE MOMeLLeHus kaTeropuid B, ', [1 no B3pbiBOMOXAapHOW OMACHOCTU UM aAMUMHUCTPATUMBHO-ObITOBbIE
NoMeLLeHus1.

2.32 MyHMManbHOe pacCTosiHME OT Kpasi MOABWKHBIX OMOp A0 Kpasi OMOPHbIX KOHCTPYKLUMIA (TpaBepc, KPOHLUTENHOB,
OMOPHbIX MoAYyLIeK) TPyOONpPOBOAOB AOMKHO obecrneuvBaTb MakCMMaribHO BO3MOXHOE CMelleHue onopbl B 60KOBOM
HanpaerneHuu ¢ 3anacom He meHee 50 MMm. Kpome TOro MMHUManbHOE PacCcToOsIHWME OT Kpasi TpaBepChbl UMM KPOHLUTENHA
00 ocu Tpybbl 4OMmMKHO BbITh He MmeHee 1,0 Dy (rae Dy — ycnoBHbIvi guameTtp Tpyobl)



2.33 PaccTosiHMe OT NMOBEPXHOCTU TEMSON30NALMOHHOM KOHCTPYKLUMM TpybonpoBoaa A0 CTPOUTENbHbLIX KOHCTPYKLMIA
30aHUS UK 40 NOBEPXHOCTU TEMNSOU30NSALUMOHHOM KOHCTPYKLUM Apyroro TpybonpoBoaa A0MKHO ObiTb B CBETY HE MEHee
30 MM C y4eToM nepemelLeHns Tpybonposoaa.

2.34 B TennoBbIX MyHKTax JonyckaeTtcs k TpybonpoBogam Gonbliero gunameTpa Kpenutb TpybonpoBoabl MeHbLUEro
AvnameTpa npu pacyeTte Tpyb Ha MPOYHOCTb.

2.35 lNpoknagky BogonpoBoda criedyeT npegycmatpuBaTtb B OOHOM psgy unum nog Tpybonposogamu TENoBbIX
ceTer, NMpu 3TOM HeobxOOUMO BbIMOMHATL TEMMOBYIO W3ONAUMIO BOAONPOBOAA AN MCKIOYeHUsi obpas3oBaHusi
KOHAeHcaTa Ha NOoBEPXHOCTN BOAOMNPOBOAHBIX TPYO6.

2.36 B TennoBbIx NyHKTax nogawLwuin TpybonpoBoA crnegyeT pacnonaratb cnpaBa oT obpaTHoro Tpybonposoga (no
XoA4y TennoHocuTens B nodaroLlem TpybonpoBoae) npu npoknaake TpybonpoBoaoB B O4HOM psiay.

3 NPUCOEANHEHUE CUCTEM NOTPEBJIEHUA TEMNOTbI K
TENNOBbIM CETAM

3.1 MNpucoeguHeHne cuctem noTpebrneHns TennoTbl cregyeT BbIMOMHATL C YYETOM TMAPABIIMYECKOrO pexunmMa
paboTbl TennoBbIX ceTel (Nbe3oMeTpUyeckoro rpaduka) u rpacguka U3MeHeHUss TemnepaTypbl TEMNoHOCUTENs B
3aBUCHMOCTU OT U3MEHEHMS TemnepaTypbl Hapy)XHOro BO34yxa.

3.2 PacyeTHaa TemnepaTypa BOAbl B nogawowwmx TpybonpoBogax BoOAsAHbIX TennoBbix cetenm nocne LTI npwu
NPUCOEOVUHEHUN CUCTEM OTOMNMIEHNS 30aHUA N0 3aBMCUMOW CXemMe [OSbKHa NPUHUMATbCS pPaBHOW pacyeTHOMn
TemnepaType Boabl B nogatolem Tpybonposoge Tennosbix ceten o LTI, Ho He Bbiwe 150 °C.

3.3 Cuctembl OTOMMEHUs, BEHTUMALMM U KOHOULMOHMPOBAHUS BO34yXa AOIMKHbI NMPUCOEAMHSITECA K ABYXTPYOHbIM
BOASHLIM TEMMOBbLIM CETSIM, Kak NpaBuIio, No 3aBUCUMOI CXEME.

Mo HesaBUCUMON Ccxeme, MpedyCMaTpvBalOLLEN YCTaHOBKY BOAOMOAOrpeBaTenen, OOMyCcKaeTcsl MpUCOeaUHATH.
CUCTEMbI OTOMMEHUst 12-3TaXHbIX 34aHWA W Bbllwe (UM Gonee 36 M); CUCTEMbI OTOMMEHUS, BEHTUNAUUM W
KOHOWLMOHUPOBAHNS BO3J4yXa 34aHUi Npu TMAPaBINYECKMX YCIOBUSIX, M3MOXEHHbIX B M. 3.5, a Tawkke CUCTEMbI
OTONMEHUs 34aHMN B OTKPbITbIX CUCTEMax TennocHabxeHus npu HEBO3MOXHOCTU obecneyeHns Tpebyemoro kayectsa
BOAbI

3.4 Cuctembl OTOMNEHNS 30aHNI crieayeT NPUCOEANHATD K TEMMOBLIM CETSAM:

HEenocpeacTBEHHO MpPU COBMaAeHWW rMOpPaBMYECKOro U TeMnepaTypHOro PEXMMOB TEMMOBOW CETM U MECTHON
cuctembl. Mpy 3TOM crneayeT yuuThiBaTh TpeGoBaHua npun. 11 CHuM 2.04.05-91" 1 obecneumBaTth HEBCKUNAEMOCTb
neperpeTov BOAbl NPV AUHAMUYECKOM 1 CTaTUYECKOM PEXMMax CUCTEMbI:

yepes3 aneBaTop NpU HEOOXOAMMOCTM CHWXEHUS TemnepaTtypbl BOoAbl B CMCTEME OTOMMEHWs W pacrnonaraeMom
Hanope nepepg aneBaTopoM, JOCTAaTOYHOM Afsi ero paboThi;

yepe3 CMecuTemnbHble HAacoCbl MPU HEOOXOAMMOCTW CHWKEHUS TemnepaTypbl BOAbl @ CUCTEME OTOMMEHUs U
pacnonaraeMomMm Hanope, HefoCTaTOYHOM AN paboTbl aneBaTopa, a TakkKe MNpu OCYLECTBIEHUM aBTOMaTUYECKOro
perynupoBaHns CUCTEMBI.

3.5 Npwv npucoeaMHEHUN CUCTEM OTOMIEHUS U BEHTUISILIMUN K TEMIMOBbLIM CETSIM MO 3aBUCUMON CXEME 1S OTKPbITOW 1
3aKpbITOM CUCTEM TENNOCHabXeHNs B COOTBETCTBUM C NMbE3OMETPUYECKUM rpadMkoM crieayeT npegycmatpusarhb.

a) npu pacrnonaraemMom Harnope B TENSOBOW CeTU MNepen TEennoBbIM MyHKTOM, HEAOCTATOYHOM AMsi NPeoaonieHust
rMAPaBMNYECKOrO CONPOTUBIEHUS TPYOONPOBOAOB 1 060PYAOBaHNS TEMMOBOrO MyHKTA U CUCTEM MOTpebrneHns TennoThbl
nocne TI, — nogkadmBatome Hacocbl Ha obpaTHOM TpybonpoBoade nepen BbIXOAOM U3 TENMOBOro nyHkTa. Ecnn npu
3TOM AaBneHne B obpaTHoM TpybonpoBoge MpUCOEAMHSEMbIX CUCTEM OydeT Huke CTaTU4ecKoro AaBrieHus B 3TWX
cucTemax, NoaKa4MBaloLLMi HACOC AOIMKEH YCTaHaBNMBAaTLCS Ha nogatowwem Tpybonposoae;

0) npn gaeneHun B nogawolieM TpybonpoBoae TENnOBOW CeTW neper TennoBbiM MYyHKTOM, HEAOCTaTOMHOM And
obecneyeHnss HeBckunaHusa BoAbl (MpPW pacyeTHOW TemnepaTtype) a BEepXHUX TOYKaxX MPUCOEAMHEHHBbIX CUCTEM
noTpebneHus TennoTbl, — NOAKaYMBaloLLMe HacoChl Ha nogatoLwem TpybonpoBode Ha BBOAE B TEMNMOBOW MyHKT:

B) Npu AaBreHun B nopawollem TpybonpoBode TEMnoBOW CETU MNeped TemnoBbIM MYHKTOM HMXKE CTaTU4Yeckoro
AaBrneHnst B cMcTeMax notpebneHns TennoTbl — MogkavMBalolme Hacockbl Ha nogawolwem TpybonpoBode Ha BBoAeE B
TENnoBOW MYHKT U PerynsaTop AaBneHus «ao cebsa» Ha o6paTHOM TpybonpoBoAe Ha BbIXOAE U3 TENIOBOro MyHKTa;

r) Npy CTaTM4ECKOM OaBIEeHMU B TENINOBOW CETU HUXKE CTaTUYECKOro AaBreHus B cMcTeMax noTpebneHus Tennotbl —
perynatop gaerneHusi «go cebsa» Ha obpaTHoMm TpybonpoBoge Ha BbIXOAEe M3 TEMMOBOrO MyHKTa, @ Ha NoAaroLlem
TpybonpoBoae Ha BBOAE B TEMNOBOW NMYHKT — oBpaTHbIi KnanaH;

4) Npu gaBneHun B o6paTHOM TpybonpoBoae TENnoBOW CEeTU Nocne TENOBOro NyHKTa HbKe CTaTUYeCKoro AaBneHus
B cuctemax noTpebneHuns TennoTbl MNpW pasfu4yHbIX pexuMmax paboTbl ceTu (B TOM 4MCre MNpu MakCUMarbHOM
Boaopasbope u3 obpatHoro TpybonpoBoaa B OTKPLITLIX CUCTEMAX BOAOCHAGXeHNs) — perynatop AaBneHus «ao cebsi»
Ha obpaTHOM TpybGonpoBoAe Ha BbIXOAE U3 TENIOBOIO MyHKTA;

€) Npu gaeneHun B obpatHoM TpybonpoBoae TENMOBOM CETU NOCHE TENMOBOro NyHKTa, NPeBbILAoLIEM LONyCKaeMoe
AaBrneHne Ang cuctem notpebneHns TennoTbl, — OTCEeKalwWM knanaH Ha nofatowem Tpybonposoae Ha BBOAE B
TEeNnoBOW MYHKT, a Ha obpaTHOM TpybGonmpoBOoAe Ha BbIXOA4E W3 TEMMOBOro MyHKTa — MOAKayMBaloWme Hacochl C
npefoxpaHnTenbHbIM KnanaHowm;

) Npu CTaTU4ECKOM AaBlieHUN B TEMSIOBOM CETU, NPEBbLILIAIOLLEM AONycKaemMoe AaBreHne ans cuctem notpebnexHms
TennoTbl, — OTCEeKalLMA KranaH Ha nogawowem TpybonpoBode nocrne Bxoda B TEMMOBOW MYHKT, @ Ha obpaTHOM
TpybonpoBoae nepen BbIXOAOM U3 TENNOBOIO MyHKTa — NpefoXpaHnUTENbHbIA U 0OpaTHbIN KnanaHbl,



3.6 K ogHOMy aneBaTopy NpUCOeOUHSIETCS, Kak MpaBuIio, ogHa cucteMa oTonneHusi. [JonyckaeTcs NpucoeanHaTb K
OOHOMY 3reBaTOPy HECKOIbKO CUCTEM OTOMNIEHUS C YBA3KOW MMAPAaBINYECKNX PEXUMOB 3TUX CUCTEM.

3.7 CmecuTenbHble HACcOChl AN CUCTEM OTOMMEHUS] YCTaHaBMNMBAKOTCS:

a) Ha nepemblyke Mexay nogawlwmm u obpaTHbIM TpybGonpoBogamu Mpu pacnofiaraeMoMm Hamnope nepes yarnom
CMeLLEeHNs, AOCTaTOYHOM ANA NPEOAONEHNst MMAPaBINYECKOro CONPOTUBIIEHNSI CUCTEMbI OTOMMEHUSA U TENSOBLIX CETEN
nocne UTM, v npu gaeneHun B obpatHom TpybonpoBoae TENMOBOW CETU NOCHe TEMMOBOro NyHKTa He MeHee 4yem Ha 0,05
MTla BbllLe CTaTMYEeCcKoro AaBrieHNsi B CUCTEME OTOMNIEHUS:

6) Ha obpaTHOoM TpybonpoBoae nepen y3noMm CMELIEHWUsT UM Ha nogatolem Tpybonposoae nocrne ysna CMeLleHus
npu pacrnoriaraeMoM Harfope nepes Y3NIoM CMELUEHWs, HegoCTaTOMHOM AN NPEeOAONieHNst MApPaBNYecKoro
COMNPOTMBIEHMS, YKa3aHHOIO B NOAMYHKTE «ay, MPu 3TOM B Ka4eCTBE CMECUTENbHbLIX HACOCOB MOTYT ObITb NCNOMBL30BaHbI
noAkavMBaloLLmMe Hacochl, NpegycMaTprBaemMble B cooTBeTcTBMM € nn. 3.5,a, 6, B, €

3.8 Cuctembl BEHTUNALUN Y KOHAULMOHNPOBAHUS BO34yXa 34aHUIN NPUCOEONHSAIOTCS K TEMMOBLIM CETSAM:

HenocpeacTBEHHO — KOrAa He TpebyeTcs MUBMEHEHUS pacyeTHbIX NapaMeTpOB TEMMOHOCUTENS,

yepe3 CMecuTernbHble Hacocbl — MpU HEOBXOAMMOCTU CHIDKEHMSI TemnepaTypbl BOAbl B CUCTEMAX BEHTUNALMU U
KOHOWLMOHUPOBAHNS BO34yXa; AN MOAAEPXaHMS MOCTOSIHHOW TemnepaTtypbl BoAbl, MOCTynawollen B kanopudepsbl
BTOPOro rMogorpeBa CUCTEM KOHOULMOHMPOBAHUS BO34yxa, a Takke Ans obecrnieyeHns HEBCKMNAHUS BOObl B BEPXHUX
TOoYKax TPyOOMPOBOAOB U KarnopudepoB CUCTEM BEHTUMNSLUM U KOHOULMOHMPOBAHUSI BO3Ayxa (ECNU He YCTaHOBIEHbI
noAkavmsaloLme Hacochl Ans aApyrmx cuctem no n. 3.5,6).

MecTa yCTaHOBKM CMECUTESNIbHbIX HACOCOB ANsi CUCTEM BEHTURAUUW BbIOMPalOTCS aHanormyHo CMECUTENbHbIM
HacocaMm Aansi cuctem otonneHus no n. 3.7

3.9 B TennoBbIx NyHKTax noTpedbuTtener TenNoTbl C 3aBUCUMbIM NPUCOEANHEHNEM CUCTEM OTOMMEHUS, BEHTUNALUN U
KOHOMUMOHMPOBAaHNSI BO34yXa, B KOTOPbLIX PEXMM TennonotpebneHnss He obecneymBaeTcsi NMPUHATbLIM Ha WUCTOYHMKE
TEeNnoTbl LUEeHTpanbHbIM Ka4yeCTBEHHbIM pPEryrnupoBaHWEM OTNycka TennoThl, criegyeT npeaycMaTpuBaTb KOPPEKTU-
pyloLiMe Hacocbl UNN perynvpyemMble 3neBaTopbl, OCYLLECTBMSOLWME CHUXEHUE TemnepaTypbl BoAbl nocne LTI vnu
WTM a cootBeTCTBUM C rpacdhukamm TemnepaTyp TENNOHOCUTENS 8 3TUX cuctemax. [pu aToM n3meHeHve TemnepaTypbl
BOAblI NPOU3BOAMNTCSH aBTOMATUYECKU PErynsitopoM nogayy TennoThbl.

KoppekTupytoLime Hacocbl yCTaHaBMNMBAaKTCH, Kak MpaBuio, Ha Mepemblyke Mexay nojalwmm u obpaTHbIM
TpybonpoBogamu nocne otbopa BoAdbl U3 nogatoLLero Tpybonposoaa v Ao oT6opa BoAbl M3 obpaTHoro TpybonpoBoaa Ha
BOAOMOAOrpeEBaTENN UNU CMeCUTENbHbIE YCTPOWCTBA ropsiyero BoAocHabxeHusi. Mepuoabl paboTbl 3TUX HACOCOB
onpeaensoTcs B 3aBUCMMOCTM OT MPUHATOIO Ha UCTOYHMKE TEMMOThI rpadhmka perynmpoBaHust 0Trnycka TennoTbl, CXeMbl
npucoeguHeHMs BoAonogorpeBaTenien ropsavyero BOLOCHAOXeHMS, pacyeTHOro rpadwuka TtemnepaTtyp BoAbl B CETAX
nocne UTI n pacyeTHbIX TemnepaTyp BHYTPEHHeEro Bo3gyxa B nomelleHusx. OHM MOryT ObiTb TakkKe COBMELLEHbI C
noAKavMBaLLMMN Hacocamm, ycTaHaBnuMBaembiMu no n. 3.5.

3.10 B TennoBbIx nyHKTax noTtpedbutenen TennoTbl C HE3aBUCUMbIM MNPUCOEAMHEHMEM CUCTEM OTOMSEHUS,
BEHTUNSALMM U KOHOMLNOHMPOBAHNSI BO34yXa ANsi PErYIMPOBaHUS B COOTBETCTBUN C pacHETHbLIM rpadhmkomM TeMnepaTypbl
BOAbI NOCMe Bogonodorpesartenen cneayeT npeaycMaTpmBaTh perynarop nogaydum TennoThl HA OTOMNMEHNE.

LIMpKyNsSILMOHHBIE HAcOCbl MpW  HE3aBUCUMMOW CUCTEMe TennocHabXeHWs ycTaHaBnMuBalTCA Ha obpaTHOM
TpybonpoBoae OT CUCTEM OTOMMEHMUS, BEHTUMNALMM U KOHAMLUMOHUPOBAHMS BO3ayXxa nepes BoonoaorpesaTenem.

3.11 O6wecTBeHHOe 34aHWe C TennoBbiM MOTOKOM Ha BeHTunsauuwo 6onee 0,5 MBT cneagyeT npucoeauHsTb K
TennoBbiM ceTam B LITT oTAeNbHO OT XMMbIX M 0OLLIECTBEHHbIX 34aHUI C TENMOBBLIM MOTOKOM Ha BEHTUNAUuUO meHee 0,5
MBT kaxpgoe. WTI Takoro obuieCcTBEHHOro 34aHuMs [ofkeH obecneynmBaTb paboTOCNOCOOHOCTb BCEX CUCTEM
TennonoTpedneHns 3gaHus.

MpepycmatpuBaTe camocTosiTeNbHble Tpybonposoasl oT LTI k 3gaHunio ons npucoeavHeHus oTAEeNnbHO CUCTEM
BEHTUNSALMM HE PEKOMEHOYETCS.

3.12 Tpu npucoeguHeHun k LTI rpynnbl 3gaHuiA ¢ HE3aBMCMMbIM MPUCOEOUHEHMEM CUCTEM OTOMMEHUS WU
BEHTUNSAUMM criedyeT npegycMaTpuBaTh ycTaHoBKy B LITI o6uiero Bogonogorpesarens.

PacueTHas TemnepaTypa BoAbl Nocrne BOAONOAOrpeBaTens B 3TOM Cryyae AOMKHA MPUHUMATBLCS B 3aBUCUMOCTU OT
paguyca AelCcTBUSI TENNOBbLIX CETEN Mocrne TennoBOro nyHKTa, kak npasuno, Ha 10—30 °C Hxe NpUHATON B CETAX A0
BOAOMOAOrpeBaTeNnst Co CMecuTenbHbIM ycTponcTBoMm B UTII, obecneunBatowmm TpebyemMoe CHuMxeHWe TemnepaTypbl
BOAbl B CUCTEMAX OTOMMEHUS.

3.13 3anonHeHve W noAnUTKY BOAsHBIX TennoBbix ceTer nocne LTI u cuctem notpebneHns TenmnoThl,
NPUCOEONHSAEMbIX K TENMOBbIM CETAM MO HEe3aBWCUMOW Cxeme, crnegyet npegycmaTpvBatb BOAOWM U3 obpaTHOro
TpybonpoBoaa TEnsoBOW CeTM NOAMUTOYHBbIM HacocoMm unu 6e3 Hero, ecnu gaeneHne B obpaTHom Tpybonposoae
TENMOBOW CETU AOCTaTOYHO AN 3an0ofIHEHWUSI MECTHOW CUCTEMBI.

Mpn oBGOCHOBaHWM [OOMyCKAaeTCsl MoaMnuMTKa yKasaHHbIX CUCTEM M3 Mofatowero TpybonpoBoga TENNOBOW CETU C
obecneyeHeM 3alnTbl 3TUX CUCTEM OT MPEBbLILLIEHNS B HUX OABMEHUS U TemnepaTypbl BOAbI, @ B OTKPbITbIX CUCTEMAX
TENNOCHABXEHNS — U U3 CUCTEMbI TOPSIHEro BOAOCHAOXEHMS.

MognuTka BOAOM U3 BOAOMNPOBOAA HE AOMYCKaeTCs.

3.14 Cxema npucoegvHeHus BogomnoaorpeBaTenen ropsyero BogocHabxerus (puc. 1 — 8) B 3aKpbITbIX CUCTEMAX
TennocHabxeHns BbIOMpaeTcss B 3aBUCMMOCTM OT COOTHOLUEHWS] MaKCUManbHOrO MOTOKa TEMMOTbl Ha ropsiyee
BoAoOCHaGXeHNe Qpmax U MAKCMMarbHOIo NOTOKa TENNOTLI Ha oTonNneHne Qumay;

02> Qe > 1 OBHOCTyneH4aTas cxema (PUC. 1,7);

omax



02 < thax < {— ABYXCTyneH4aTas cxema (puc. 2—6,8).

omax

Mpu 3TOM AnNsi cxeMm, ykasaHHbIX Ha puc. 1 — 6, npegycmMaTpuBaeTCs aBTOMATUYECKOE OrpaHuYeHne MakCMMarbHOro
pacxona BoAbl 13 TEMNSOBOM CETU Ha BBOA M PerynnpoBaHue pacxofa TENNOThbl HAa OTOMMNEHME.

CxeMmbl, ykazaHHble Ha pucC. 7 1 8, NPUMEHAIOTCS NPU OTCYTCTBUKN PErynaTOpOB pacxoda TennoThbl Ha oTonneHue. na
3TUX CXeM NpuUMeHsieTcsl cTabunmsaumsa pacxoga BoAbl Ha OTOMMEHME, OCyLLecTBMsieMas perynsatopoMm nepenaga
nasneHun (nos. 4).

3.15 B cxemax, ykasaHHbIX Ha puc. 2 1 4 (C orpaHM4YeHMeM MakCUMarnbHOrO pacxoda BoAbl HA BBOA ANS XUIbIX U
06LLECTBEHHbIX 34aHUI C NPUCOEOUHEHNEM UX K TEMnoBbiM ceTam yepes LTI n ¢ makcumanbHbIM TENMOBbLIM MOTOKOM
Ha BeHTUNAUMI Qunax Oonee 15 % mMakcMManbHOro TEMMOBOro MOTOKA Ha oTonneHne Qumax), NPY onpeaeneHun
MaKCMMaribHOro pacxoda BOAbl M3 TEMSIOBOWM CETU Ha BBOA CrieayeT UCXOAUTb U3 MakCUMaribHbIX TEMMOBbLIX NMOTOKOB Ha
OTOMMEHNE M BEHTUNSALUIO U CpeaHero TEMMOBOro MOTOKa Ha ropsiyee BOOOCHAOXEHWe B CpedHue CYTKW 3a Hedernto
oTonuTenbHoro nepuoga Qn, . OrpaHuMyeHne nogaun TENNOHOCUTENS AN STUX CXEM CrefyeT BbINOMHSATL NyTeM
NPUKPLITUS KNnanaHa, perynupyoLwero nogady TENNOHOCUTENS Ha OTOMMEHNE Y BEHTUNSALMIO.

3.16 B cxemax, yka3aHHbIX Ha puc. 1 M 3 (C OrpaHMYeHMEM MakCMMarbHOrO pacxoda BOAbl Ha BBOA Ansi
NPOVM3BOACTBEHHbIX 30aHUI, a Takke AN OOLLECTBEHHbIX 3AaHWUIA C NpUCoeauHeHNeM nx K TENoBbIM ceTsiM Yepes LTI
M C TENNOBbLIM NMOTOKOM Ha BEHTUNSALMIO U KOHAMUMOHUPOBaHWE Bo3ayXa Q,max 6onee 15 % makcumanbHOro TennoBoro
notoka Ha otornneHve Qgmax), NPV ONPeAEeNeHun MakCUMarnbHOro pacxoda BoAbl U3 TEMMOBOW CETU Ha BBOA creayeT
NCXoauTb M3 MaKCUMarbHbIX TEMMOBbLIX MOTOKOB Ha OTOMMEHWE, BEHTUNSALUMIO U ropsiiee BogocHabxeHne: Qpmax—npu
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Puc. 1. O.CIHOCTyI'IeH‘IaTaﬂ cucTeMa npucoeauHeHUs BogonoaorpeBaTenein ropiyero BOAOCHa6XeHUA ¢ aBTOMaTU4eCKUM
perynupoBaHueM pacxoaa TENNOTbl Ha OTOMNMIeHMEe U 3aBUCUMMbIM NpucoeanHeHneM cuctem otonnenus B UTM n UTN

a

1 — BogonogorpeBaTenb ropsiyero BOAOCHAOGXKEHUS, 2 —MOBbICUTENbHO-LUMPKYMSLUMOHHBIA HAcoC ropsiyero
BOAOCHAOXeHMA (MYHKTUPOM — LMPKYNSAUMOHHBIA Hacoc), 3 — perynupylowmi knanaH € 3nekTponpueBoaoMm, 4 —
perynstop nepenaga AasneHui (NpsMoro AencTeusl), 5—sogomep ANA XONodHoW BoAbl, 6 — perynatop nogayu

TennoTbl Ha OTOMNJIEHNE, ropsiyee BOAOCHAGXEHNE 1 OrpaHUYeHUs MakCMManbHOrO pacxoda CEeTeBOW BOAbl Ha BBOA 7—
obpaTHbI KnanaH, 8 — KOPPEKTMPYIOLLMI NOAMELUMBAOLWMIA HAacoc, 9—TennocyeTynk, 10—paartymk Temnepatypbl, 11—
[aTynK pacxoda BoAbl, 12—curHan OorpaHMyYeHuin MakCMManbHOrO pacxoda BoAbl M3 TEMMOBOM CETM Ha BBOg, 13—
[aTyvK AaBneHus Bodbl B TpybonpoBoge
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Puc. 2. ByxcTyneH4yaTas cxema npucoeauHeHus BogonogorpeBaresnier ropayero BOAOCHaGXeHUsA ANns Xunbix u
o6LWeCcTBEHHbIX 34aHNI 1
XWUIbIX MUKPOPaMoOHOB C 3aBUCUMMbIM NPUCOEAUHEHNEM CUCTEM
oTonneHus B UTMN n TN



a — CXeMa C CaMOCTOSITENbHbIM PEryNsiTOPOM OrpaHMYEHMs pacxoda CeTEBOW BoAbl Ha BBOA, 6 — dparMeHT cxembl
C coBMeLleHMEM (DYHKLMI perynnpoBaHus pacxoda TEnmnoTbl Ha OTOMMEHNe, ropsyee BogoCHAGXeHNE N orpaHUYeHnst
pacxofa ceTeBOM BOAbLI B O4HOM perynatope

1—13—cm puc 1, 14 — perynsTop orpaHvM4eHnin MakCMMarbHOro pacxofa Boabl Ha BBOA (NpsiMoro Aencreust), 14a
— [JaTyuK pacxoga BoAbl B BUAE CyXatlollero yCTponcTBa (kamepHas avadparma), 15—perynarop nogaym TennoTbl Ha
oTonneHue, 716—3agBukKa, HOpPMamnbHO 3akpbiTasl, 17—perynartop nogadu TEnnoTbl Ha ropsyee BOOOCHaGXeHue
(npsimoro gevicteus)
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Puc. 3. ,D,ByXCTyHeH‘IaTaH cXemMa npucoeguHeHus Bo.qononorpeBaTeneﬁ ropsa4vero BOAOCHa6)KeHVIﬂ AnA NPOMbILWIEeHHbIX
30aHUN U
npomMnnowanok ¢ 3aBuCMMbIM npucoegnHeHnem cuctem
otonneHusa B UTM
1-17—cM. puc. 1, 2, 18— curHan BKMOYEHMSA Hacoca Npuy 3akpbiTMK KnanaHa K-2; 18—perynarop nepenaga
OaBneHn (3NEeKTPOHHbIN)

& cucmenyy
u denmuniuit

s cucmens
o Gewmumitgis

8 cuemeny eopsuseo
Bodockadwenin

e upnyngun 20pmates

Bewmuanyun dadockadmens

(dnw H¥i1)

Ha menaotei i
e 2
S 8 cuomeuy amonagas

& noegyIRal

Sonmuneciis amanaein dan 4Tt}

.
9w | % Hy eucmentn
~ a
1
|

) } {da ATn)

5
i
i
i
g |
: |
L !
|
25 2 T
%//w " | 7 g/ S cuempmsy arandenus
" - % v
/ a2 T “dan HTR)
E / | / T ]
<t
) (. . )
H3 Bodonpodeda — " [ o -
‘7—?—'?"" B xananvsasuia—"
. 57 1

t

8 menaadye
aamo

Puc. 4. IByxcTyneH4yaTas cxema npucoeauHeHus BogonogorpeBaresnier ropayero BOAOCHaGXeHUsA ANns Xunbix u
06I.I.|,eCTBeHHbIX 3.anm7| N XXUnbiX MVIKpOpaf/'IOHOB C HezaBUCUMbIM NpucoegnHeHnem cuctemMm oTonsrieHUa B
UTn v UTN
1— 19—cm. puc. 1—3; 20 — Bopgonogorpesatenb OTonneHus, 27 — BOAOMEP ropsiHEeBOAHBIN, 22— NOANUTOYHbIN
Hacoc OTOMNMeHuns, 23— perynaTtop MoAnuTKY, 24—npefoxpaHuTenbHbId KnanaH, 25—LUUPKYNSUMOHHBIN  Hacoc
oTONMeHus
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Puc. 5. [IByxcTyneH4aTas cxema npucoeauHeHus BogonogorpeBaTenen ropsivero BogocHadxenusa B UTIN c BogocTpyriHbIM
J5ileBaTOPOM U aBTOMaTUYECKUM perynmpoBaHMem pacxoaa Tensiotbl Ha oTonsfieHne (npwmep ydyeTa TennoTbl No Bo.qomepaM)
1—25— cMm. puc. 1— 4; 26— BOLQOCTPYWHbIN 3nieBaTop
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Puc. 6. .I],ByxcwnquaTaﬂ cxXema npucoegunHeHuUsA Bonono,qorpeBaTeneﬁ ropsa4vero BoAoCHabxeHus B UTI ¢ 3aBUCUMbIM
npucoeaMHEeHMeM cUCTeM OTOMNMeHnsa U nodacagHbIM aBTOMaTUYECKUM perynupoBaHueM pacxoaa TennoTbl Ha oTonneHue

1—25—cm. puc. 1 — 4

3

B cucmeny eapavezs
/\" bodocuaiwenih

z 5t

 cucmeny Bewmunans
(8na

I
—_— /
" |'! —j‘ﬂ-‘—_[‘—‘lbﬂl—(é—/—-i— W3 Bodonpodada
T T V5 o e o
*‘L*_. Luprymauur 2ommveca
T

nﬁ

-7 K

L-1 ? X5 Bodeckaduesus
3 (N
l ALY
s menaodod cemu : N (' Banmumpiut dng 4T}
1
[
Benmurais |
& {das uT) |
/ I
]
21 I "
!
8 menaadye cems / | !

sl H3 cucmes GMOMMENUR.
(& Eenmunmyuy dow BT)

Puc. 7. OAHOCTyHeH‘laTaﬂ cXxeMma npucoeguHeHus Bo,qonop,orpeBaTeneﬁ ropsa4ero BO,CI,OCHaG)KeHVIﬂ C 3aBUCUMbLIM
npucoeanHeHMem cUCTeM oTonsieHUsa Npu OTCYTCTBUU PerynaTopoB pacxoda TensfioTbl Ha oTonneHue
B LUTMN v UTN
1—21—cm. puc. 1—4
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Puc.8. [IByxcTyneH4YaTas cxema npucoeauHeHUs BogonoaorpeBaTenen ropsiyero BoAocHabXeHns ¢ 3aBUCUMbIM
npucoeaMHEHUEM CMCTEM OTONJIEHUA NPU OTCYTCTBUU PErynsiTopoB pacxoaa TensnoTbl Ha
oTonneHue B UTMN n UTN
1— 21— cm. puc. 1—4
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Puc. 9. CxeMbl npucoeanHeHUs CUCTEM ropsivero BoaocHabxeHus n otonneHus B UTI npu 3aBucumom (a) npucoegmHeHumn
cuctembl
oTonneHuna Yepes aneBaTop (HyHKTVIpOM — C UMPKYNAUNOHHbIM
HacoCOM) C y4eTOM TennoThkl NO Tenfomepy U He3aBUCMMOM (6) — ¢
y4yeToM TennoThbl N0 BoAOMepy

1— 26 —cm. puc. 1—5; 27 — perynatop cMmeLleHns ropsyen Bofbl, 28 — Tennomep ABYXNOTOYHbIN TPEXTOYEYHbIN,
29 — ppoccenbHas avadparma
6akoB-akKyMynsTOPOB Ha ropsiiee BoAOCHabXeHWe Wnu CpefHero TEnroBOro NoToka Ha ropsiyee BogocHabxeHne, Qnm
— npy Hanumuun GakoB-akKyMymnaTopoB. B 3aToM cnyyaB orpaHuudeHve nopgadu TennoHOCUTENs Ha BBOA crnepyet
BbIMONHATEL NyTEM MPUKPLITUA KnanaHa, perynvpytoLero nogady TensioHocuTens Ha BOAOMNOAOrpeBaTenb ropsiyero Bo-
[IOCHabXeHus.

3.17 CxeMmbl, yka3aHHble Ha puc. 1,2,4, MOryT npumMeHaTbca Takke u B UTI, npu aTom nogawowmn Tpybonposos
CMCTEMbI BEHTUNSLUM NOAKI0YAETCs A0 KranaHa, perynvmpylowero nogady TennoTbl Ha OTONMEHNE.

3.18 Ha puc. 5 n 6 npuBegeHbl OBYXCTyMNeHYaTble CXeMbl MpUCOeOUHEHMS BOOOMOAOrpeBaTenen ropsyero
BogocHabxeHust B UM ¢ LeHTpanbHbIM aBTOMaTUYECKUM PErynMpoBaHMEM NoAayn TeNMoTbl HA OTOMIEHUE C MOMOLLBH
BOAOCTPYMHOro anesatopa C perynupyoLLen urnow n ¢ nodacagHbiM asTomaTMuyeckum perynupoBaHvemM nogaym tenno-
Tbl Ha oToMMneHne (cMm. puc. 6).

ABTOMaTMYECKOE perynupoBaHue nogayu Tennotbl Ha oTonneHne a WUTM moxeT ObiTb NMPUMEHEHO Takke Ans
O[HOCTYNEeH4YaTOW CXeMbl NPUCOELMHEHMSA BOAOMNOAOIrpEBATENEN ropsyero BogocHabxeHus no puc. 1

3.19 lMpn NpMMEHEHMN OQHOCTYMNEHYATON CXeMbl MO PUC. 7 NEepPeMbIYKa C 3aABWXKKON A OTKpbiTa B OTOMUTESNbHbLIN

nepuog npu COOTHOLLEHUM Que< 0.2 (BopgonoporpeBaTenb paboTaeT No NpenBKIOYEHHOM CXeMe), a nepembldka C

Qomax

3a4BWXKON 5 npegycmaTpmBaeTcs Ans paboTbl B NETHUI
nepvog; nNpu COOTHOLLEHUU Qe > 1 nepemMbluka c 3aABuKKkon A He TpebyeTtcs, 1 Bogonogorpesatens paboTtaeT B

QO max

TeyeHue BCero roga no napannenbHON cxeme.

Mpn NpMMEHEHWMM [BYXCTYNEHYaTOM CXembl MO puC. 8 ANS XUMbIX U OOLIECTBEHHbIX 34aHUA C MakCMMaribHbIM
TEeNnnoBbIM MOTOKOM Ha BEHTUNALMIO MeHee 15 % makcumanbHOro TEMnoBOro NOToKa Ha OTOMNMeHne BOAoNoAorpesartesnb
2- CTyNneHn B OTOMUTENbHBLIN Nepuog paboTaeT NO MNepemblyke C 3aaBWKKOM A (MO NpPeaBKIIOYEHHOW cXxeme), a
nepemblyka ¢ 3aaBuxkon b npegycmartpuBaeTcsa ans paboTtbl B NeTHWI nepuog. MNpu NnpYMeHEHM 3TON CXEMbI B MPOU3-
BOACTBEHHbIX 34aHUSIX WM Ha rpynny OOLEeCTBEHHbIX 34aHWA C TEnnoBbiM MOTOKOM Ha BeHTuUnsiuuio Goree 15 %
TEeNnoBOro MOTOKa Ha OTOMMeHWe nepembldka C 3aaBMXKKoM A 8 cxeme Ha puc. 8 He npegycmaTtpuBaeTcs,
Bogonogorpesartens paboTaeT B HAaNMYMM BCEro roga rno nepemMbliuke ¢ 3afBwxkon b no cmeluaHHol cxeme.

3.20 lNpuvBeneHHbIe CxeMbl MPUCOeAMHEHUST MOTpebuTenen TenmnoTbl K TEMNMnOBbIM CETSIM HE OXBaTbiBalT BCEX
BO3MOXHbIX BapuaHToB. MoryT npyMeHsITbCS Takke Apyrve CXeMbl NMPUCOEAMHEHNS NOTPEOUTENe TennoThbl K TENMOBbLIM
ceTsiM. obecrneymBaloLLme MUHMMASbHBIN pacxod BOAbl B TEMMOBbLIX CETAX, 3KOHOMUIO TEMMOThbI 3a CYET MPUMEHEHUsI
perynaTopoB pacxofa TennoTbl W orpaHuyMTene MakcuMarnbHOro pacxoja CeTeBON BOAbl, KOPPEKTUPYIOLLUMX HAacoCoB
WNyM 3MneBaTopoB C aBTOMAaTUYECKUM peryrnvpoBaHMEM, CHWXaLWMX TemnepaTtypy BoAbl, MOCTynawlen B CUCTEMbI
OTONMEHUS, BEHTUNALUN U KOHAWLMOHUPOBaHNSA BO3ayXa.

3.21 lNpu TennocHabXeHnn OT KOTENbHOW MOLLHOCTLIO 35 MBT 1 MeHee npu TEXHUKO-9KOHOMUYECKOM OOOCHOBaHWUU
JonyckaeTcs npucoeguHeHve K TennoBblM CEeTAM BOAOMOJOrpeBaTeneli CUCTEM ropsidero BOAOCHAbXeHMs no
ogHoCTyneHyaTon cxeme (cMm. puc. 1 1 7) He3aBUCMMO OT COOTHOLLEHMS TEMMOBbIX HAarpy3oK CUCTEM ropsiiero BOAO-
CHabXeHWs 1 OTONMNEHNS.

3.22 B 3akpblTbiX cucTemax TennocHabXeHns npyv MNpUCOeOUHEHWM K TEennoBbIM CETsIM CUCTEeM Tropsivero
BOOOCHaOXeEHUsI C UMPKYNAUMOHHBIM TpybonpoBoaom (cM. puc. 1 — 8) A0MmKHbI NpeaycMaTpuBaThCs LIMPKYNSLMOHHbIE
UMW NOBbICUTENBHO-LMPKYNSLMOHHBIE HAcOChl B COOTBETCTBUM C TpeboBaHmsaMu CHulM 2.04.01-85.

3.23 MMpwn gByXCTyneH4aTbIX CXemax MNpUCOeaMHEHMs BOAOMNOAOrpeBaTeniei CUCTEM ropsAYero BOAOCHaOXeHust ¢
NPUHYOUTENBHOW LMPKYNSUMEn BoAbl LIMPKYNSLMOHHBLIA TPYOONPOBOA pPEKOMEHAYeTCs NPUCOeOMHATL K Tpybonposoay
HarpeBaemon Boabl Mexay Bogonogorpesatensmu | u Il ctyneHen, a npu napannenbHON CXeMe MPUCOEANHEHUSs — K
TpyOONpoBOAy XONOAHOW BOAOMPOBOAHOM BOAbI MMM K TpyOOMpOBOAY HarpeBaemown BOAbl MeXay CekuusaMmu
Bogonogorpesarens.
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3.24 Topsiyee BoOoOCHabXeHNE B OTKPbITbIX CUCTEMAX TEMSIOCHAOXEHWS AOMKHO NPUCOEAMHATLCS K MoAatoemy u
obpaTHoMy TpybonpoBogam ABYXTPYOHbIX BOASHLIX TEMMOBbLIX CETEN Yepe3 perynsatop cMelleHus Bogpl (puc. 9) ans
nogayn B CUCTEMY ropsidero BogocHabxeHus1 BoAbl 3a4aHHON TeMnepaTypsi.

OT160p BOAbI ANSA ropsvero BoAoCHabXeHns n3 TpybonpoBoaoB M NpMBOpoB CUCTEM OTOMMEHUS He AOoNyCcKaeTcs.

3.25 B OTKpbITEIX cUCTEMAxX TEMNOCHAOXEHUS LIMPKYNSLUMOHHBIA TPYGONPOBOA CUCTEMbI FOpsSYEro BOAOCHabXeHus
peKoMeHAyeTCst NPUCOeauHsTb K obpaTHoMy Tpybonposoay TennoBon cetu nocrne otbopa Boabl B CUCTEMY ropsidero
BoAoOCHabxeHusa (puc. 9, a), npn aToM Ha TpybonpoBode Mexay MecTom oTbopa BOAbl U MECTOM MOLKIHOYEHUST Lmp-
KynsumnoHHOro Tpybonposoada [orkHa npegycmaTpuBaTbCs Anadparma, paccyMTaHHas Ha rawleHuwe Harnopa, paBHOro
COMPOTMBIIEHNIO CUCTEMbI FOPSHEro BOAOCHAGXEHUS B LIMPKYTSALIMOHHOM peXMME.

3.26 B OTKpbITbIX cUCTeMax TennocHabXeHus npu AaBneHuM B oOpaTHOM TpybGonpoBoAe TEMOBOW CETH,
HeLOCTaTOYHOM AN MoJayy BoAbl B CUCTEMY ropsidero BoAocHabxeHusl, Ha TpybonpoBoge ropsiieit BoAbl mnocre
perynsatopa CMelUeHus cregyeT npegycMaTpuBaTb MOBbICUTENbHO-LMPKYNSALUMOHHBIA Hacoc (puc. 9, 6). Mpu atom
ycTaHoBKa Avadparmbl, npegycmMoTpeHHor n. 3.25, He TpebyeTcs.

3.27 lopsiyee BogocHabXeHUE OIS TEXHOMOMMYECKMX HYXA [OoMycKaeTcst npedycMaTpyBaTh M3 CUCTEMbI FOpsSiYero
BOAOCHaOXeHNss ANA XO3ANCTBEHHO-ObITOBbIX HYXA, €Cnv napaMeTpbl BoAbl B CUCTEME XO3AWCTBEHHO-MUTLEBOrO
BOAOMPOBOAA YA0BNETBOPSAIOT TpeboBaHNAM TEXHOMOrMYeckoro noTpebuTtens, npyn ycnosmu:

HanM4msa ropsven BoAbl MMTLEBOrO KayecTBa A TEXHONOrMYecknx NpoLeccos;

OTCYTCTBMS MPOW3BOACTBEHHOIO BOAOMNPOBOAA C KayeCTBOM BOAbl, NPUrOAHbIM ANs AAHHOrO TEXHOMOrM4Yeckoro
npotecca.

3.28 Mpu TennocHabxeHWn OT OLHOrO TEMMOBOr0 MyHKTa MNPOWM3BOACTBEHHONO WM OOLLECTBEHHOrO 34aHus,
UMEHOLLIEro pasnnyHble CUCTEMbI NOTPEONEHMS TEMMOThI, KaXAYI U3 HUX criegyeT NpUcoeauHsATb MO CaMOCTOSITENbHbLIM
TpybonpoBogam OT pacnpegenutensHoro (nogatowlero) n cbopHoro (obpaTHoro) kommnektopoB. [donyckaeTcs npuco-
eQuHATb K ofHoMmy obuiemy TpybonpoBogy cucTeMbl TennonoTpebrneHus, paboTawowme npyu pasnuyHbIX PexumMax,
yAaneHHble OT TennoBoro nyHkta Gonee yem Ha 200 M, ¢ npoBepkol paboTbl STUX CUCTEM NPU MaKCUMarbHbIX U
MUHMMAaIbHBIX pacxoAax U napameTpax TennoHOCUTENs.

3.29 OOGpaTHbIn TpyGOMpPoBOA OT CUCTEM BEHTUMALMM NPUCOEAMHSETCS Mepen BOAOMOOOrpeBaTENeM ropsiyero
BOAOCHabXeHus | cTyneHu.

Mpn atom, ecnu noTepu [aBreHus no ceTteBonm Boge B BogonogorpesaTene | ctyneHn npesbicat 50 «lla,
obopyayeTca nepembluka BOKPYr BOAOMNOAOrpeBaTens, Ha KOTOPOW yCTaHaBNUBAKOTCA OpoccenbHas gvadparma wvnv
perynupyroLmnin KnanaH, paccyuMTaHHble Ha To, 4YTOObl MOTepu [AaBrneHWss B BOZOMOAOrpeBaTenie He MpeBbianu
pacyeTHON BESNTNYMHDI.

3.30 K napoBbiM TennoBbIM CETIM MOTPeOMTENN TenmnoTbl MOryT MPUCOEAMHATLCH: MO 3aBMCMMOW CxemMe — C
HenocpeAcTBEHHOW Modaden napa B CUCTEMbl TEeNnonoTpebneHus ¢ M3MeHeHueM unv 6e3 u3MeHeHus napameTpoB
napa; no He3aBUCUMOWN CXeMe — Yepe3 NapoBOAsIHbIE NOAOrpeBaTenMu.

Wcnonb3oBaHne AOns uenen ropsyero BoAoCHabXeHMs1 napoBbIX BoAoHarpeBaTtenen 6GapboTakHoro Tuna He
JonyckaeTcsi.

3.31 [llpn HeobGXOOMMOCTM W3MEHEHMS NapaMeTpoB napa AOIMKHbl MpegycMaTpuMBaTbCA  pPeayKUMOHHO-
oxnaguTenbHble, PeAYKUMOHHbIE UNW OXNaanTeNbHbIE YCTAHOBKW.

Pa3melleHne 3TMX YCTPONCTB, a Takke YCTaHOBOK cbopa, oxnaxaeHus u Bo3BpaTa koHgeHcata B LUTI vnm B UTT
crnegyeT npegycMaTpvBaTb HA OCHOBaHUM TEXHWKO-3KOHOMMYECKOTrO pacyeTa B 3aBUCMMOCTM OT uncna notpeburtenen m
pacxoga napa CO CHWXEHHbIMM NapameTpaMmu, KONMM4ecTBa BO3BpalLlaeMOro KOHAEHcaTa, a TaKke pacnorioXeHus
noTpebutener napa Ha TeppuUTOpPUM NPeanpuUsTUs.

3.32 lNMpu npoekTpoBaHun cuctem cbopa 1 Bo3BpaTa KOHAEHcaTa crieqyeT pyKoBOACTBOBaTbLCS TpeboBaHMAMY pas.
3 CHwuI 2.04.07-86".

3.33 B TennoBbIX MyHKTax C ycTaHOBKaMu cbopa, OXNaxaeHusl 1 Bo3BpaTa KOHAeHcaTa JAOMkHbI npeaycMaTpuBaTbCst
MepONpPUSTUSI MO UCMOSNb30BAHUIO TEMMOThLI KOHAEHCaTa NyTem:

oXnaXKaeHns KoHAeHcaTa B BOOOMOAOrpeBaTeNsiX C UCMONb30BaAHMEM HAarpeTon BoAbl ANs XO3sIMCTBEHHO-ObITOBbLIX
WM TEXHOSOTNYECKMX NOTpebuTenen ropsiier Boasbl,

nonyyeHns napa BTOPUYHOIO BCKUMAHWSA B paclumMputenbHbiX 6akax ¢ Mcnonb3oBaHWeM ero Afs TEXHOMNOrMYecKux
notpebutenen napa HU3KOro AaBnNeHUS.

3.34 B TennoBbiX MyHKTax, B KOTOpble BO3MOXHO MOCTYMNfieHMe 3arpsA3HEHHOro KoHAeHcaTa, [OOJSPKHA
npegycmaTpmMBaTbCsl NMpOBeEpKa KadecTBa KOHOEeHcaTa B Kaxaom cbopHom Gake u Ha ApeHaxHbIX TpybonpoBoaax.
Cnocobbl KOHTPOMNS yCTaHaBNMBAKTCA B 3aBMCUMOCTM OT XapakTepa 3arpsi3HEeHVUs] M CXeMbl BOOOMOATOTOBKM Ha
UCTOYHUKE TENsocHabXeHWs napom.

3.35 Ha tpybonpoBogax TennoBbIX CETEN M KOHAEHCATONPOBOAAX MpU HEOOXOAMMOCTM MOrMOLLEHNST U3OBITOYHOrO
Hanopa J0MmkHbI MpeAycMaTpmMBaThLCa PErynaTopbl JaBNEHUS NN ApoccerbHble guadparmel.

4 ObOPYOOBAHUE, TPYBOMNMPOBObI, APMATYPA U TEMJIOBAA N3051ALUNA
BOAOMNOAOINPEBATENN

4.1 B TennosbixX NyHKTaxX crneayet npuMeHATb BOAAHblIE TOPU3OHTAllbHble CEeKUWOHHbIe KO)KyXOprGHbIe nnn
nnacTtnH4yaTble Bogonogorpesartenu nmbo napoBble ropn3oHTasribHble MHOroxXxo4oBble Bogonoaorpesartesnin.
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B kayecTBe KOXYyXOTPYOHbIX CEKLMOHHbIX BOOOMOLOrpPEBATENEN PEKOMEHAYETCS MNPUMEHSATb BOAO-BOASIHbIE
nogorpeatenu no MOCT 27590, cocTosilmMe M3 CEKLUUIM KOXYXOTPYOHOro Tvna ¢ GrOKOM OMOPHbIX MEPEropodoK Anis
TennoHocuTenss gaeneHvem o 1,6 MIMNa u temnepatypon go 150 °C. B kavectBe nnactMHYaTbiX NPUMEHSNUCH
BogonogorpeBatenn no FOCT 15518. OgHako OHM He npeAHasHayYanucb cneumanbHo Anst paboTbl B cucTemax
TennocHatxeHns. OHM rpoMO3akM U MeHee 3(P(EKTUBHBLI MO CPABHEHUIO C KOHCTPYKUMSMU Takux upM, kak Anbda-
JlaBanb, CBEI, APY, LUetetepm u pgp. Ho 3apybexHble ¢upMbl He packpbiBalT MeToauku noabopa
Bogonogorpesartenen, No3Tomy B npun. 8 gaHbl TOMbKO OOLUME XapakTEpUCTUMKM PEKOMEHAYEMbIX K MPUMEHEHUI0 B
TEeNnoBbIX MyHKTaxX NIacTMHYaTbIX BOAOMNOAOrpeBaTENe NepeuncrneHHbIX pupm.

42 [ns cuctem Tropsiyero BOAOCHAOXEHUS [OOMYCKAeTCsl MPUMEHATb EMKOCTHble BOAOMOAOrpeBaTenun ¢
MCNOMb30BaHNEM WX B KayecTBe OaKkoB-akKyMynaTOPOB ropsyert BOAbl B CUCTEMAxX ropsidero BOAOCHaOXeHus npu
YCNOBWMN COOTBETCTBUSA X BMECTUMOCTU Tpebyemor No pacyeTy BMECTUMOCTM DaKOB-akKyMynsiTOpoB.

4.3 [1na BOOO-BOAsIHLIX MOAOrpeBaTtenen crnegyet NpUHMMaTh NPOTUBOTOYHYKO CXEMY NOTOKOB TEMMOHOCUTENEN.

[nsi ropn3oHTanbHbIX CEKLMOHHbIX KOXYXOTPYOHbIX BOAONOAOrpeBaTeNen rpetoLlas Boga u3 TenrnoBon CeTU OOMKHa
noctynaTb, AN BOOOMOAOrpeBaTenen CMCTeM OTOMMeHus — B TpyOKu, Ans BogonogorpesaTteneli CUCTEM ropsiyero
BOOOCHaOXeHNs — B MEeXTpyOHOE NPOCTPaHCTBO.

[ns nnactTuHYaThiX TeNNo00OMEeHHMKOB HarpeBaemMast Boga AorkHa NpoxoauTb BAOSb NEPBOW U NOCeAHeN NnacTyuH.

[ns napoBoAsHbIX NogorpeBaTtenel nap AOMKeH NOCTynaTe B MEXTPYOHOE NPOCTPaHCTBO.

4.4 [Ina cucteM ropsiiero BOOOCHaOXeHUsi ropu3OHTarbHblE CEKUMOHHBLIE KOXYyXOTpYybHble BogonogorpeBaTenu
OOMMKHbI MPUMEHATBCA C NaTyHHbIMWM TPyOKamMn, a €MKOCTHble — C NaTyHHbIMW UNNU CO CTasbHbIMKM 3MeeBuKamu. [na
NNacTuHYaTbIX TENNOOOMEHHUKOB AOMMKHbI MPUMEHSITLCS NNACTUHBI N3 HepxXaBetowewn ctanu no FOCT 15518.

4.5 PacyeT NOBEPXHOCTU HarpeBa BOAO-BOASAHbLIX MNogorpeBaTene Ans CUCTEM OTOMMEHMS NPOBOAUTCS Mpu
Temnepatype BoAbl B TEMMOBOW CETW COOTBETCTBYIOLLEN paCYETHOM TeMMepaType Hapy)XHOro Bo3gyxa ans
NPOEKTUPOBAHUS OTOMMEHWs, a ANs CUCTEM ropsiyero BoAoCHabXeHuss — npu TemnepaType BoAbl B NOAaoLLEM
TpybonpoBoae TEMMOBOW CeTW, COOTBETCTBYIOLLEN TOUKE U3noma rpadumka Temnepatypbl BOAbl UMM MUHUMAIbHON TeM-
nepaTtype BOAbl, €CNU OTCYTCTBYET U3MOM rpachuka Temneparyp.

MeToaunka onpegeneHnst pacyeTHOW TEnnoBOW NPOM3BOAMTENBHOCTM BoAONoAorpeBaTenein OTOMMEHNs U ropsyero
BOOOCHaOXeHUsi, MeToauka onpedeneHusi napamMeTpoB Ans pacdeTa BoAoNoAorpeBaTenell CUCTeM OTOMMEHUs U
ropsiyero BoAOCHaOXeHUS NpU pasnUYHbIX CXeMax NPUCOeAVMHEHUs] BOAOMNOAOrpeBaTene npueeaeHsl B npun. 2—6, a B
npun. 7, 8 npMBeAeHbl TENMOBOW 1 MMAPaABAMYECKUIA pacyeTbl BOOO-BOASHbIX NoAorpeBaTenei pa3nmyHbiX KOHCTPYKLUA.

4.6 Kaxabli napoBoasiHoM noporpeBaTenb OOMkeH ObiTb 060pyAOBaH KOHAEHCATOOTBOAYMKOM WMM PErynsiTopoM
nepenuea Ansi OTBOAA KOHAEHcaTa, LITyLepamu C 3anopHOM apmMaTypon Ans BbiNycka Bo3dyxa WM Chnycka BOAbl U
NpPeaoXpaHUTENbHbLIM KilanaHoM, nNpegycMaTpuBaemMbiM B COOTBETCTBUM ¢ TpeboBaHuamu «lMpaBun ycTponctea n 6e3-
OMacHOW 3KcnnyaTauMm COocydoB, paboTakowmx nog gasBneHnem» [ocroptexHagsopa. TennoBon M ruapaBivyecKuin
pacyeT napoBoAsAHbIX Nogorpesartenen npueeaeH B npun. 9.

4.7 EMKOCTHble BogonogorpeBatenn [OMmkHbl OblTb  00OpyaoOBaHbl  MPefoXpaHUTENbHbBIMKM  KranaHamu.
yCTaHaBMMBaeMbIMU CO CTOPOHbI HAarpeBaeMon cpefpl, @ Takke BO3AYLUHbIMU U CYCKHbIMW YCTPONCTBAMMU.

4.8 Yncno Bogo-BoasaHbIX BOAOMNOAOrpeBaTenen cnegyeT NnpuHUMaTh:

ONs cMCTeM ropsiyero BOAOCHaOXeHMs — [Ba napannenbHO BKIHOYEHHbIX BOOOMOL4OrpeBaTENs B KAXKOOW CTYNeHu
noaorpeBa, paccumTaHHbIx Ha 50 % nNpon3BoanTENbLHOCTU KaXabii;

ONA CUCTEM OTOMMNEHNA 34aHWN U COOPYXEHWW, He [OoMycKalolMX MNepepbiBOB B nodadve TennoTbl, — [JBa
napannenbHO BKMHOYEHHbIX BOAOMoAorpeBaTens, Kaxabll W3 KOTOPbIX [OMKEeH paccuuTbiBatbea Ha 100 %
NpOV3BOANTENBHOCTH.

Mpn MakcMmanbHOM TEMSIOBOM MOTOKE Ha ropsiyee BogocHabxeHne o 2 MBT unm npu BO3MOXHOCTU MOLKIHOYEHNS
nepeaBuXHbIX BOOOMNOLOMPe-BaTeNbHbIX YCTAHOBOK AONyCcKaeTcs npegycMaTpuBaTb B KaXK4oOW CTYNeHW NOoAorpeBa OfMH
BOAoOMoAorpeBartenb ropsyero BOAOCHabXeHUsi, KpoOMe 3[0aHWIi, He OOMyCcKallmMX NnepepbiBOB B Nogade TennoTbl Ha
ropsiuee BogoCHabxeHue.

[nsi NpOMBIWNEHHBIX W  CENbCKOXO3AWCTBEHHbLIX NPeanpusTUiA  yCTaHOBKA [BYX MapannenbHO BKMHYEHHbIX
Bogonogorpesartenel B KaXdoW CTYNEHU ropsiyero BOOOCHAOXEHWs [Ansi XO3AWCTBEHHO-ObITOBbLIX HYXO MOXET
npeaycmaTpuBaTbCsl TONbKO AN NPOM3BOACTB, He A0NyCKalLWmMX NepepbiBOB B Nogaye ropsyen Bogbl.

Mpn yctaHoBKE ANl CUCTEM  OTOMSIEHWUS,, BEHTUNSUUM U FOpsiYero  BOOOCHAOXeEHWst  MapOBOASHbLIX
BogonogorpesaTenen YMCNo MX [OOSPKHO MNPUHUMATBCA HE MeHee [BYX BKYaeMblX MapannensHo, pes3epBHble
BoJonogorpesaTenn He npegycmaTpuBaroTcs.

[na TexHonormyeckmx yCTaHOBOK, HE [OMyCKaloLMX NepepbiBOB B Nnofgade TennoTbl, OOSMKHbI NpegycMaTpuBaThCst
pe3epBHble Bogonogorpeeatenu PacdeTHass nNpoOM3BOAMTENBHOCTb pPe3epBHbLIX BOAOMNOAOrpeBaTenert AOmKHa
NPMHUMATLCA B COOTBETCTBUM C PEXMMOM PaboThl TEXHOMOMMYECKUX YCTAHOBOK NPeanpuaTus.

HACOCHBI

4.9 MNpy BbIGOPE NOAKAYMBAKLLMX HACOCOB YyCTaHABNUBAEMbIX B COOTBETCTBUMU C TpeboBaHusamu n 3 5, cnepyet
NpUHUMaTb:

nofady Hacoca — no pac4eTHOMY pacxofy BOoAbl Ha BBOAE B TeNNOBOW NyHKT (nmpun 10);

Hanop — B 3aBMCMMOCTM OT pac4eTHOro AaBrieHus B TENMOBOW CeTu 1 TpebyloLlerocs AaBneHnst B npucoeanHaeMbIxX
cucTeMax noTpebneHns TennoThbI.

410 [llpu BbIGOpe cmecuUTenbHbIX HACOCOB ANs CUCTEM OTOMMEHUsi, YCTaHaBMMBAaEMbIX B COOTBETCTBUM C
TpeboBaHuamu nn. 3.4 n3.7 B UUTI cneayeT npyHUMarTs:
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a) Npu yCTaHOBKe Hacoca Ha NepemMblike Mexay nogarowmm n obpatHbIM TpyGonpoBogamu CUCTEMbI OTOMMEHUS:
Hanop — Ha 2—3 M GonbLue NOTepb AABMNEHUS B CUCTEME OTOMMEHUSA nogady Hacoca G, kr/4 — no cdopmyne

G=1G,u, )

roe Gdo_ paCLIeTHbIVI MakCMMarnbHbIN pacxon BoAbl HA oTonjieHne us TENnMoBON ceTun Kr/u, onpepnenaeTca no

dopmyne
G — 3.6% (2)
d
° (T1 - Tz)c
roe Qomax — MakcUMarnbHbIA TENMOBOW NOTOK Ha oTonneHune, BT;
c—ypaenbHas TennoeMkocTb Boabl, kx/(kr °C);
U — KO3(hULUMEHT CMeLLEeHNs, onpeaensembiin no opmyne
T~ To
U=——"—", (3)
Tor™ T

roe T4 — Temnepatypa Boabl B nodarolemM TpybonpoBoae TENSIOBOW CETU NPU pacyeTHOW TemnepaTtype Hapy»XHOro
BO3yxa AN NPOEKTMPOBaHMst oTonnenus ty, °C;

To1 —TOXeE, B NnogatoLiem TpybonpoBoae cuctemsl otonnexus, °C;

1o — TO Xe, 8 obpaTHOM TpybonpoBoae OT cUCTeMbl oTonneHus, °C;

6) Nnpu ycTaHOBKe Hacoca Ha nofatoLem unv obpaTHom TpybonpoBoae CUCTEMbI OTOMMEHUS:

Hanop — B 3aBMCUMOCTU OT [ABrEeHMsI B TEMNSOBOW CeTU M Tpebylollerocs AaBreHus B CUCTEME OTOMMEHUs C
3anacom B 2—3 M;

nogadyy Hacoca G, kr/4, — no copmyne

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

4.11 CwmecuTenbHble Hacocbl AN CUCTEM BEHTUNAUMW, yCTaHaBnMBaemble B cooTBeTcTBMM € n 3 8, cnepyet
npyvHumate no n. 4.10, noactaenssa B op-mynax (1) u (4) Bmecto Gy, pacHeTHbIN pacxos BoAbl Ha BEHTURAUMIO Gymax
onpegensembin no oopmyne

6 vaax

vaax: ' B B\’ ©)
C(T1 - Tg)
roe Q,max — MakcuMarbHbI TENNOBOW NOTOK HAa BeHTunsAUmio BT;

18, — Temnepatypa Boabl B NoAaioLLeM TpyGONpoOBOAe, NOCTYNAIOLLEN B Kanopudeps!, NpU pacyeTHoN TemMnepaTtype
Hapy)xHoro Bosayxa ty, °C;

18, — 10 xe, B obpaTHoM Tpybonposoae nocne kanopudepos, °C.

KoadbdbmumeHT cmeleHus cnepyet onpefdensate no dopmyne (3), npuHMMas BMECTO To1 U T, Tpebyemble
TemnepaTypbl BoAbl B TpyGonpoBodax A0 M Mocne KanopudgepoB CUCTEMbI BEHTUNSALMKU MPU pacyeTHOW TemnepaType
Hapy>XHOro Bo3ayxa.

412 Tpu BbIGOpPE UMPKYNSLUMOHHBIX HACOCOB Al CUCTEM OTOMMEHUS M BEHTUMSAUMM YyCTaHaBNUBAEMbIX B
cooTBeTCTBMM C TpeboBaHuamu n. 3.10, cnegyeT NpMHUMaATh:

nogady Hacoca — MO pacyeTHbIM pacxodaM BOAbl B CUCTEME OTOMMEHWS W BEHTUMAUWMM, OnpefdereHHbIM Mo
dopmynam npun. 3;

Hanop — npu ycTaHoBke HacocoB B UTIT — no cymme notepb AaBneHUsi B BOAOMNOJOrpeBaTensx u B cucteMax
OTONNEHUsI U BEHTUNALMKU, @ Npu ycTaHoBKe HacocoB B LITI gononHuTensHO cneayeT yuntbiBaTb NOTEPU AABMEHUS B
TennoBbIx ceTsAx oT LUTM o Hambonee yaaneHHbix UTM.

4.13 TNpu BbIGOPE KOPPEKTUPYIOLLMX HACOCOB, YCTaHaBNMBAEMbIX B COOTBETCTBUM C TpeboBaHusaMu n. 3.9 crnenyet
NpUHUMaThb:

nogavy Hacoca — Mo pac4eTHOMY pacxody BOAbl B cucTeme, Ha TpybonpoBogax KOTOPOW OH yCTaHaBNMBaeTCs;

Hanop — N0 MWHUManNbHO HeoGXoAMMOMY pacrnofnaraeMoMy Hamopy B MeCTe MPUCOeAUHEHUS AaHHbIX HacoCoB,
BKIIOYAs ConpoTuBreHne Tpybonposoaa v perynupytoLimx yCTPONCTB NepeMblyKu.

4.14 Tlpn BbIOOPE MOAMUTOYHBLIX HACOCOB, YCTaHABMMBAEMbIX B COOTBETCTBUWM C TpeboBaHuamu n 3.13 cnepyet
NpUHMMATb:

nogadvy Hacoca — B pa3mepe 20 % obbema BoAbl, Haxogsulencsi B TpybonpoBogax TEMNOBOW CETU U CUCTEM
OTONNEHUsI NOAKIMIOYEHHBIX K BOOO-NOAOrPEBATENHO;

Hanop — K3 YCroBWs NOAAEPXaHUsi CTaTUYECKOro AaBMEHWsI B CUCTEMAX OTOMMEHUS1 U BEHTUNSILUKM C NPOBEPKON
paboTbl CUCTEM B OTOMUTENbHbIVA NEPUOA UCXOAS N3 NbE3OMETPUYECKNX rPadIUNKOB.

4.15 Yucno Hacocos, ykasaHHbIX B nn. 4.9— 4.14, cnegyeT NpMHUMaTh He MeHee ABYX, OOMH U3 KOTOPbIX ABNSETCA
pe3epBHbIM.

B NTMN npu ncnonb3oBaHun 6ecyHaaMEHTHbIX LMPKYNSALUMOHHBIX HACOCOB NOCNeaHe A0oMyckaeTcst ycTaHaBnmBaTb
0e3 pesepBa (BTOPOWM HAaCOC XpPaHUTCH Ha cknaae).

Mpu ycTaHOBKE KOPPEKTUPYIOLLMX CMECUTENbHBIX HACOCOB Ha MepeMblyke OOonycKaeTcs npuHMMaTh ABa Hacoca, no
50 % Tpebyemon nogaun kaxabii, 6e3 pesepsa.
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4.16 Mpu nopbope NoAakavMBalOLMX, CMECUTENBHBIX N LMPKYNSLUMOHHBIX HACOCOB pacyeTHas nojada WX AOrhKHa
ObiTe B npegenax 0,7—1,1 nogaym npu makcumanbHoM KM ans gaHHoro tuna HacocoB. Mpu Gonblimx dakTuyeckmx
pacxogax BOAbl PEKOMEHOYETCs yBENWUMBaTh MAPaBINYECKOE COMPOTMBMEHWE CUCTEMbI 3@ CYET YCTaHOBKM ApPOC-
cenbHbIX gnadparm Unm NpUMeEHsITb HAaCcCOC C PerynupyemMbiM 3MeKTPONprUBOLAOM.

ANADPAIMbI U ANEBATOPLI

4.17 OnameTp OoTBEPCTUIA ApOocCenbHbIX gnadparm d, MM, ycTaHaBNMBaeMbIX B COOTBETCTBMU C TpeboBaHuAMK nn.
3.26, 3.29 1 3.35, cnegyet onpenenstb No opmyne

(6)

roe G—pacueTHbIi pacxog oAbl B Tpybonposoae, T/y;

AH—Hanop, racumbln gpoccensHon guadparmon, M.

MuHUManbHbLIA AnaMeTp OTBEPCTMS APOCCENbHOM AnadparmMmbl AOMKEH NPUHUMATLCSA paBHbIM 3 MM/

Mpn HeobxogumocTn crnepyeT ycTaHaBnMBaTb MOCNeAoBaTenbHO ABe AnadparMbl COOTBETCTBEHHO C GOMbLUMMMK
OunameTpamu OTBEPCTUIR, MpUM STOM paccTosiHe Mexay auadparmamy [OIMKHO npuHUMmaTtbes He MeHee 10 Dy
Tpybonpoeoaa ( Dy—ycnoBHbIi AuameTp Tpybonposoaa, Mm).

4.18 [InameTp roprioBuHbl anesaTopa d; MM, criegyeT onpeaensTs no opmyne

roe Ggo — pacyeTHbIN pacxod BoAbl Ha OTOMNSEHME U3 TEMNSOBOW CETU, T/4, onpeaensemMbin no opmyrne (2);

U — KO3(hULMEHT CMELLEHUS, onpeaensiemblin no gopmyne (3);

Ho — noTepu Hanopa B cMCTEME OTOMMEHWs Mocne afieBaTopa Npyu pac4eTHOM pacxoae BoAbl, M.

Mpu BbIGOpe aneBaTopa criedyeT NPWHUMATbL CTaHOAPTHbIA 3neBaTop € OnMxamwyvM MeHbLUMM  OMamMeTpoM
rOpPIOBUHbI.

419 MuHMManbHO HeobxoguMMmbll Hamop H, M, nepen aneesaTopoM AN NPEOAONEHWUs TMAPaBINYECKOro
COMPOTMBIIEHNST 3reBaTopa W MPUCOEAMHEHHON K HeMy cucTeMbl oTonneHus (6e3 ydyeta ruapaBnnyecKoro
COMpoTMBIEHNst TpybonpoBoaos, obopyaoBaHusi, MpuBGOPOB M apmatypbl OO MecTa MpucoeaMHEHUsT aneBaTopa)
JonyckaeTcsa onpeaenaTb no npubnmxeHHon gopmyne

H=14H,(1+u)? ®)

4.20 dnameTp conna anesartopa d., MM, crnegyeTt onpeaensaTs no gopmyne
G.
do
H ©
{

roe Hy — Hanop nepef aneeBaTopoM, onpeaensemblii No Nbe30MeTpUYeckoMy rpadmky, m.

[vamveTp conna crnegyeT onpefensTb C TOYHOCTbIO A0 AECATbIX AOMEeN MUMMMMETpPa C OKPYITIEHWEM B MEHbLUYIO
CTOpPOHY U NpuHMMaTb He MeHee 3 MM. Ecnu Hanop H4, npesbiwaeTt Hanop H, onpegenerHbi no cdopmyne (8), B ABa
pa3a u bonee, a Takke B cryyae Korga guameTp conna, onpeferneHHbii no dopmyne (9), nonyyaetcs meHee 3 MM,
n306bITOK Hanopa creayeT racuTb PerynupyloLyM KrnanaHoM unv ApoccenbHon anadparmMoit, ycTaHaBnmBaeMbiMu nepes,
anesaTopoM. [lnameTp oTBEpPCTUS AMadparmbl AOMKEH onpeaenatbcs no opmyne (6).

4.21 MNepen aneBaTopom Ha nogaroLlemM TpybonpoBoae pekoMeHayeTcs npeaycmaTpmBaTth NPSMy0 BCTaBKy ANVHON
0,25 m Ha hnaHuax.

[vameTp BCTaBkv crniegyeT NpyHMUMaTh paBHbIM AvameTpy Tpybonposoaa.

d. = 964

BAKWU U TPASEBUKU

4.22 Bbaku-akkymynsatopbl Anst CUCTEM ropsiyero BogocHabkeHusa y notpebutenen cnegyeT NpoeKTMpoBaTb B
cootBeTcTBMU co CHulM 2.04.01-85.

Baku-akkymynaTopbl, yctaHaBnuBaemble B LTI Xunbix panoHOB, AOSMKHbI PaAcCYMTbIBATbCA Ha BblpaBHMBaHWE
CYTOYHOro rpadmka pacxoda BoAbl 3a CyTkM Hambornbliero ogonoTpebnenus. lMpu 3TomM BMecTUMOCTb 6akoB-
aKKyMynsiTOPOB PEKOMEHAYETCS NPUHMMATL UCXOAA U3 YCMOBUI pacyeTa NpoM3BOAUTENBHOCTU BOgoMNoAorpeBaTenen no
cpegHeMy MOTOKy TEMMOThbl Ha ropsiyee BogoCHabXeHWe.

BmectumocTb  6akoB-akkyMynsiTOpOB, YCTaHaBNMBAEMbIX HA  MPOMBIWMEHHLIX U CENbCKOXO3ANCTBEHHbIX
NpeanpuUsTUSX, AOMKHA NPUHUMATbLCS B COOTBETCTBUK ¢ TpeboBaHusmn CHul 2.04.01-85.

Baku-akkymynatopbl, paboTatowme nop AaeneHnem Bbiwe 0,07 MMa, AomkHbl COOTBETCTBOBaTbL TpebGoBaHMSAM
«[MpaBun ycTpolicTBa 1 6e3onacHoi akcnnyaTaumum cocyaos, paboTatolwmx nog AaesneHmem» FocropTexHaasopa.

4.23 B 3akpbITbix cucTeMax cbopa, oxnaxaeHus 1 Bo3BpaTa KoHAeHcaTa AOSMKHbI NPUHUMATLCS Gaku, KOHCTPYKUUS
KOTOpbIX paccyuMTaHa Ha paboyee pasneHue oT 0,015 go 0,3 Mla, a B OTKpbITbIX CMCTEMaxX — Ha aTtMmocdepHoe
Aasrnenve (nog Hanve).
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4.24 Pabo4yyld BMECTMMOCTb WM 4MCno COOpHbIX OakoB KOHAeHcaTa crnegyeT MNpuMHUMAaTb B COOTBETCTBMM C
Tpe6oBaHuaMM pasg. 3 CHulM 2.04.07-86".

4.25 KoHpeHcaTHble 6aku JomkHbI ObITb LMIMHOPUYECKO hOPMbI.

MpymeHeHne npsiMOyronbHbIX 6akoB AOMyckaeTcsl TONMbKO ANsl OTCTOSI KOHAeHcaTa Mpu yCroBUM HEBO3MOXHOCTU
nosieneHusl B 6ake n3bbITOYHOro AaBneHusl.

4.26 [OHnwa koHOeHcaTHbIX 6akoB, kak MNpaBuIo, AOIMKHbI MpUHMMAaTbCst cdepuyeckon dopmbl. [onyckaetcs
NPUMEHEHNEe AHWL, SAMUNTUYECKON M KOHMYECKON OopM, MpW 3TOM HEOTOOPTOBAHHbIE KOHWYECKMe AHMLLA AOSKHbI
nmeTb oB6LLMI LeHTpanbHbIN yron He bonee 45 °.

4.27 B koHOeHcaTHbIX O6akax AOMKeH npegycMaTpuBaThCs NIOK AnaMeTpoMm B CBETY He meHee 0,6 M.

4.28 KoHpgeHcaTHble 6aku OomkHbl ObiTb 000PYyAOBaHbI NOCTOSIHHBIMK NIECTHULIAMM CHapYyXu, a npu BbicoTe 6Gaka
6onee 1,5 m— TaKke 1 BHyTpy HGaka.

4.29 KoHpeHcaTHble 6aky AomkHbl BbiTb 060pyaoBaHbI: yka3aTensiMu YpoBHSI, NpegoXpaHUTENbHLIMI YCTPONCTBaMM
OT MOBbLILUEHHOrO AABMEHWS U, NPpU HeoBX0AMMOCTH, LUTYLepamMmn C KpaHaMu 1 XxonoaunbHukammn ans otéopa npo6.

B kayectBe npepoxpaHuTEnbHbIX YCTPOMCTB B 6akax AOMKHbI, Kak NpaBumo, NMPUMEHHATbCS NpefoXpaHuTerbHble
KnanaHbl; rmapo3aTBOpbl pEKOMEHAYETCS NPUMEHATb Npu paboyem aaeneHunn B 6ake He 6onee 15 kla.

Ona 6akos, paboTarolwmx nog Hanve, NpegoxpaHuTErnbHbIE YCTPOWCTBA HE NpeaycMaTpuBaloTcs; 3T 6akn JOSMKHbI
ObITb 0O60PYAOBaHbI LUTYLLEPOM AN COOBLeHUs ¢ aTMocdepoit 6e3 yCTaHOBKM Ha HEM 3amnOpHOW apmaTypbl, YCIIOBHbIE
NPOXoAbl 3TWX LUTYLEPOB criegyeT npuHumaTh no tabn. 1.

4.30 MopgBopn koHAeHcaTa B 6akun JOMmKeH NpeaycMaTprUBaTbCA HDKE HUXKHErO YPOBHS KOHAEHcaTa.

4.31 Pa3HOCTb OTMETOK MexAy HWKHUM YPOBHEM KoHAEeHcaTa B 6ake M OCblo HAaCOCOB A NMepekayky KoHaeHcaTta n3
Gaka gormkHa ObiTb AOCTATOMHOM, YTOObI OGecneunBanocb HEBCKWMaHWE KOHAEHcaTa BO BcacblBaloWeEM naTpydke
Hacoca, Ho He meHee 0,5 m.

4.32 HapyXHas 1 BHYTPEHHSA NOBEPXHOCTU KOHOEHCATHbIX 6aKOB LOMKHBI UMETb aHTUKOPPO3NOHHOE NOKPbITME

4.33 MNpu ycTaHOBKE paclUMpUTENbHbIX 6akoB MX 06beM Vg, e cnegyeT onpenenstb No hopmyne

V, = 0.5vxGk (10)

rA€ v — YOenbHbii 0GbeM napa B 3aBUCMMOCTM OT AaBreHuWst B Gake, MY/Kr, X — MacCoBOe MapocofepKaHue
KOHAeHcaTa B J0NAX eAuHULbI, onpedensemoe rno gopmyrne

L= L.

X=""; (11)
I,
BMeCTMMOCTb KOHAEHCATHbIX 1123 5 10 | 15;20 | 25 | 40;50 | 60 | 75 | 100:125 150; 200
6akos, M°
YCrnoBHbIN anameTp wryuepa, mm| 50 | 70 80 [100| 125 |150] 200 |250]300 350 400

i1, Ip—ydenbHOe  TennocogepxaHue  KoHOeHcaTa  COOTBETCTBEHHO Mpu  [aBneHMM napa  nepeg
KOHOEHCaATOOTBOAYMKOM U B pacLUMpuUTenbHOM Gake (SHTanbnusi BOAbl Ha MUHUM HacbIWeHUs ), kKIk/kr;

r, — yAaenbHas ckpbiTas TenmnoTta napoobpasoBaHus Npy AaBMNEeHUN 8 paclumMpuTensHoM Gake, KI/Kr;

G— pacyeTHbIN pacxof KoHaeHcaTa, T/,

kK — KO3(bPUUMEHT, yunTbIBaAOWNIA Hanuune NporieTHOro napa, KOTopbln AonyckaeTcs NpuHMMaTh paBHbIM 1,02—
1,05.

4.34 PacwuputenbHble 6akn OMKHbI OblTh LMAMHAPUYECKON opMbl; Anst 6aKOB C BHYTPEHHUM AMaMeTpoM Kopnyca
00 500 MM JOMKHbI MPUHUMATBLCS MITOCKME NPUBapPHbIE UMW ANNUNTUYECKNE AHMLWLA, a npyu agnameTpe 6onee 500 mm —
ANNUNTUYECKUE.

4.35 PacwmputenbHble 6akm 4OMmKHbI ObITb 060pyAOBaHbI NPefoXPaHUTENBHBIMU KrlanaHamu.

4.36 'pA3eBMKM B TENMOBbLIX MyHKTax cregyeT npegycmaTpuBaTth;

Ha nopatoem TpybonpoBoae Npu BBOAE B TEMMOBOW MYHKT HENOCPEACTBEHHO MOCHEe NEPBO 3anopHOW apMaTypbl;

Ha obpaTHOoM TpybonpoBoae nepea perynmpyowmmm yCTponcTtBamMm, Hacocamu, npubopamu ydeta pacxoga BoAbl U
TennoBbIX MOTOKOB — He 6onee ogHoro.

4.37 lepen MexaHWYeCKMMM BOAOCHETYMKaAMK M NacTUHYaTbIMWM BOAOMOAOrpeBatensMun no xody BoAbl credyet
yCTaHaBnMBaTh ceTyaTble heppomMarHnTHble PUNbTPLI.

TPYBOMPOBOAbI U APMATYPA

4.38 TpyGonpoBoabl B NpeAenax TENNOBbIX NyHKTOB AOSMKHbI NPeAycMaTpMBaTbCA U3 CTanbHbIX TPYO B COOTBETCTBUM
¢ Tpe6osaHuamm CHuM 2.04.07-86" n CHuMM 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHaeTca Aencrteue «lpaBun ycTponctea u 6GesonacHom aKkcniyatauum
TpybONpoBOAOB Napa u ropayer Bogbl» FocropTexHagsopa, LOMMKHbI YAOBNETBOPSATL Takke TpeboBaHmam aTux Mpaswun.

Tpybbl, pekoMeHrayemble 418 NPUMEHEHMS, NpuBeaeHbl B npun. 11.

Kpome TOro, Ansi ceTell ropsiiero BOOOCHAGXKEHWUSI B 3aKPbITbIX CUCTEMAx TEMOCHAGXeHWs criegyeT MpUMeHsaTb
OUMHKOBaHHble TpyObl no FTOCT 3262, TY 14-3-482, TY 14-3-1428 n gpyrve ¢ TOMNWMHOW LIMHKOBOTO MOKPLITUSI HE MEHee
30 MKM 1nK amManupoBaHHbIe, a Takke HeMeTarnnmyeckne Tpybbl, yaoBNeTBopsoLWMe caHUTapHbIM TpeboBaHUsIM.

[nsa ceTel ropsiyero BOgoCHaGXeHNs OTKPLITbIX CUCTEM TEMMOCHABXKEHNS AONYCKaeTCsl NPUMEHSITb HEOLMHKOBAHHbIE
TpyObl.
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4.39 PacnonoxeHve 1 KpenneHue TpyboONpoBOAOB BHYTPU TEMMIOBOrO MyHKTA He [AOIKHbI MPEensTCTBOBAaTb
CcBOOOAHOMY MepeMeLLeHMI0 KCMyaTaLnoHHOro nepcoHana v nogbeMHO-TPAHCMNOPTHBIX YCTPOUCTB.

4.40 nsa TpybonpoBOOoOB YCNOBHBIM .AMaMeTpoM 25 MM 1 6onee B TEMMOBbIX MYHKTAX PEKOMEHOYETCS MPUMEHSITb
uw3genuss M detanu TpybonpoBOoOoB, OMOPbI M MNOABECKM TPyObOMpoBOAOB, a Takke OGaku paclumpuTenbHble U
KOHAEeHcaTHble No paboynm YepTexam, paspaboTaHHbIM JHEPrOMOHTaXNPOEKTOM 4118 TEMNSIOBLIX CETEW C NapameTpamm
TennoHocuTens:

Py <2,5MlMa, t < 200 °C—pansa Boabl;

Py < 4,0 MMa, t < 425 °C — ans napa.

[MepeyeHb BbINYCKOB TUMOBOW AOKYMEHTaL MW HA KOHCTPYKLMK, U3AENWsa U y3nbl 34aHUA 1 coopyxeHun cepumn 45.903-
13 «M3penus n petanu Tpy6onpoBoaoB TEMMOBLIX ceTel. Paboune yeptexu» npuseneH B npun. 12.

4.41 Ina koMneHcaumu TennoBbiX YAMMHEHUA TpybonNpoBOOOB B TEMMOBbLIX MYHKTaX PeKOMeHAyeTCs UCMonb30BaTh
yrnbl NOBOPOTOB TpybonpoBogoB (CaMoKkoMneHcauusi). YcTaHoBky Ha TpybonpoBogax [1-06pasHbiX, JIMH30BBbIX,
CUNbMOHHBIX, CanbHUKOBBIX KOMMEHCATOPOB crneayeT npedycmatpyBaTth Npy HEBO3MOXHOCTM KOMMEHCauun TennoBbiX
YANVHEHU 3a CHeT camMOKOMMNeHcaLmm.

4.42 3anopHas apMaTypa npegycMaTpmBaeTCs: Ha BCex nodarwmx n obpaTtHbix TpybonpoBogax TEMMOBbLIX CETEN Ha
BBOJE U BbIBOAE WX U3 TEMMOBbIX MYHKTOB:

Ha BcacbIBalOLLEM M HarHeTaTenbHOM naTpybkax kaaoro Hacoca;

Ha NOABOAALLMX M OTBOASALLMX TPyOONpoBoAax Kaxaoro Bogonoaorpesartensi.

B ocTtanbHbIx criyyasix HeobxoQuUMOCTb YCTAHOBKWU 3aropHOM apMaTtypbl onpefensieTcs npoekTtom. Npy 3Tom vucno
3arnopHoi apmaTypbl Ha TpybonpoBoAax AOIMKHO ObiTb MUHMMANbHO HEOOGXOAMMbIM, O06ECnevMBaOLLNM HAOEXKHYO U
Ge3aBapuiiHyto paboTy. YcTaHoBka AybnvpytoLlelt 3anopHor apMaTypbl fonyckaeTcsl npyu 060CHOBaHUN.

4.43 Ha BBoae Tennosbix cetein B LITI gomkHa NpUMeEHATLCS cTanbHas 3anopHas apMaTtypa, a Ha Bbisode u3 LT
JonyckaeTtca npegycmaTpvBaTb apMaTypy U3 KOBKOTO UMW BbICOKOMPOYHOMO YyryHa.

3anopHyto apmatypy Ha BBoge B UTI1 ¢ cymmapHo/ TenmnoBon Harpy3kon Ha otonneHue n BeHtunauuo 0,2 MBT n
bonee pekoMeHayeTCs NPUMEHATb CTanbHYO.

B npepenax TennoBbIX NyHKTOB AOMyCKaeTcsl NpedycMaTpuBaTe apMaTtypy U3 KOBKOTO, BbICOKO-MPOYHOIO U CEeporo
YyryHa B COOTBETCTBUU C «[1paBunamu ycTponctea n 6e3onacHon akcniyatauumn TpybonpoBoaoB napa v ropsiien Boabi»
[ocropTtexHagsopa (npun. 13).

Ha cnyckHbIX, MPOAYBOYHbIX U OPEHaXHbIX YCTPOMCTBAX NPMMEHSTb apMaTypy 13 Ceporo YyryHa He JonyckaeTcsl.

Mpu ycTaHOBKe YyryHHOW apmaTtypbl B TEMMOBbLIX MyHKTaX AOIMKHA NpedycMaTpyBaThCs 3allyMTa ee OT HamnpsbkeHUn
n3rnba. B TennoBbIX MyHKTax 4OMNYyCKAeTCs TakkKe NPUMEHeHne apMaTypbl U3 NaTyHU U GPOH3bI.

4.44 MNpuHMMaTh 3aMnopHy0 apMaTypy B Ka4yecTBe perynvpyollen He gonyckaeTcs.

4.45 He ponyckaeTcs pasmelleHue apmaTypbl, OPeHaXHbIX YCTPOMCTB, hrnaHuUeBbiX U pe3bboBbIX COEAWHEHUI B
MecTax nNpoknagku TpybonpoBOAOB HaA ABEPHBLIMWU M OKOHHBIMW MPOEMaMu, a Takxke Hag BOpOoTaMu.

4.46 B nogsemHbIx otaenbHo ctoswmx LTI gomkHa npegycmatpuBaTtbCsl Ha BBOAEe TpyOONPOBOAOB TEMSIOBOW CETU
3arnopHasi apMaTypa C 3NeKkTponpuBoAOM HE3aBMCUMO OT AMameTpa Tpybonposoaa.

4.47 TpepoxpaHuTenbHble YCTPOWCTBA AOIMKHbI OblTb paccuMTaHbl U OTperynupoBaHbl Tak 4ToObl OaBneHve B
3alUULLEHHOM 3reMeHTe He npeBhbIlano pacyeTHoe 6onee yem Ha 10%, a npu pacyeTHoM gasneHun o 0,5 MMa — He
6onee yem Ha 0,05 Mna. PacuyeT nponyckHOW CMoCOBHOCTM MpeaoXpaHUTENbHBIX YCTPOWNCTB AOMKEH MPOU3BOAWUTHLCH
cornacHo NOCT 24570.

4.48 Otbop TennoHocuTensa oOT naTtpybka, Ha KOTOPOM YCTaAHOBMEHO NpeaoXpaHMTENbHOE YCTPOWCTBO, He
AonyckaeTcs YCTaHOBKa 3anopHon apMaTypbl HEMOCPEeACTBEHHO Yy NPefoXpaHNTENbHbBIX YCTPOWCTB He AOMNycKaeTcs.

MpepoxpaHutenbHble KnanaHbl AOIMKHbI MMETb OTBOAsiLME TpybompoBoAbl, MpedoxpaHsiiowme ob6CcnyXmBaroLwmia
nepcoHan OT OXOroB Mpu cpabaTbiBaHWM KnanaHoB. 3TU TpybonpoBoAbl AOMMKHbI ObiTb 3alMLLEHbl OT 3aMep3aHus U
o6opyaoBaHbl ApeHaxamu AMs CnvBa CKannuBaloLWErocsl B HUX KOHAEHcaTa. YCTaHOBKa 3amnopHbIX OpraHoB Ha HUX He
AonyckaeTcsi.

4.49 [1ns NpOMbIBKM N OMOPOXXHEHUS CUCTEM NOTPebneHns TennoTbl Ha X 06paTHbIX TpybGonpoBoax A0 3anopHoun
apmatypbl (Mo xopy TenrnoHocuTens) npegycMaTpuBaeTcsl yCTaHOBKa LUTyLepa C 3anopHow apmaTypoi. OuameTp
WTyLepa crnegyeT onpenensiTe pacyeToMm B 3aBUCMMOCTW OT BMECTUMOCTU UM HEOOXOAMMOrO BPEMEHU OMOPOXKHEHUS
cucTem.

4.50 Ha Tpy6onpoBogax cnegyet npegycmaTpyBaTth YCTPOMUCTBO LUTYLIEPOB C 3anopHOW apmMaTypon

B BbICLUMX TOYKax BCeX TPybOMpOBOAOB — YCMOBHbIM AMaMeTpoM He MeHee 15 MM Ons Bbinycka Bo3gyxa
(BO3OYLUHUKM),

B HM3LLUX TOYKax TPyOOMNpoBOAOB BOAbI M KOHAEHCATA, a TakkKe Ha KOMMeKTopax — YCINOBHbIM ANaMeTpoM He MeHee
25 mm ansa cnycka BoApbl (CMYCKHUKM).

4.51 B TennoBbix NyHKTax He JOMNycKaeTcs npegycMaTpuBaTth MyCKOBbIE MEPEMbIYKU MEXAY NogarLLMM 1 o6paTHbIM
TpybonpoBogamu TENMOBbLIX CETEN.

4.52 TpepycmatpuBaTb 06BOoAHble TpybonpoBodbl ANS HacocoB (KpOMe MoAkayvBaloLllMx), 311eBaTOpOB,
perynupyroLLmMx KnanaHoB, rps3eBUKOB 1 MPMOOPOB ANS yyeTa TensoBbiX NOTOKOB M pacxoAa BoAdbl HE JOMycKaeTcs.

453 Ha naponpoBoge [OO/KHbI — MpedycMaTpuBaTbCs  MYCKOBble  (MPsiMble) M MOCTOSIHHblE  (Yepes
KOHLEHCATOOTBOAUMK) APEHAXM B COOTBETCTBUM C TpeboBaHusamu pasg. 9 CHull 2. 04. 07-86*.

MyckoBble ApeHaxXU AOIMKHbI yCTaHaBNNBATbLCS:

nepep 3anopHoOn apMaTypon Ha BBOAE NaponpoBoa B TEMSIOBOM MYHKT;

Ha pacnpeaenuTenbHOM KOMMEKTOopE;
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nocrne 3anopHOW apmaTtypbl Ha OTBETBMEHWAX MapONpOBOAOB MNPV YKMNOHE OTBETBMEHWS B CTOPOHY 3aropHON
apmarTypbl (B HXKHUX TOYKax naponposoga).

MocTosiHHBIE APEeHaXUN AOMMKHbI YCTaHABNMBATLCS B HUXKHUX TOYKax NaponpoBoaa.

4.54 Mpyn npoekTMpoBaHMM cCUCTEM cbopa KOHAeHcaTa HeobGXOAMMO YYWUTbIBaTb BO3MOXHOCTb NOMajaHus B 3Tv
CMCTEMbI MPONETHOro napa B konnyectee 2—5 % obbema Bo3BpaLlaeMoro KoHAeHcaTa.

4.55 YctponcTBa gns OoTBOAa KOHAEHcaTa M3 MapoBOAsHbIX BogonodorpesaTtenelt (KOHAEHCATOOTBOAUMKMA WU
perynsitopbl nepenvea —no n. 4.6) 1 naponpoBoAoB (KOHOEHCATOOTBOAYMKN — MO M. 4.53) AOMKHBI pasMeLLaTbCsl HMxe
TOoYeK oTbopa KoHAeHCaTa U COEAMHATLCA C HAMMW BEpPTUKaNbHBIMU UM FOPU3OHTanNbHbIMU TPybonpoBogaMu C YKIOHOM
He meHee 0,1 B CTOPOHY yCTponCcTBa Ans oTbopa koHAeHcaTa.

4.56 Perynsitopbl nepenvea 1 KOHOEHCATOOTBOAYMKN OOSMKHbI MMETb 06BOAHbIE TPYOONPOBOALI, obecneunBatoLme
BO3MOXHOCTb COpoca KoHAeHcaTa MOMUMO 3TUX YCTPOMCTB.

B cnyuasix korga umeeTcsl npoTuBodaBneHune B Tpybonposoaax ans cbopa koHaeHcaTa, AormkHa npegycMaTpuBaThCs
ycTaHOBKa 06paTHOro krnanaHa Ha KoHgeHcaTonpoBoge nocrne obsopHoro Tpybonposoga. O6paTHbI knanaH OOMKeH
ObITb yCTaHOBMNEH Ha 0GBOAHOM TpyGONPOBOAE, ECMNU B KOHCTPYKLMM KOHOEHCATOOTBOAYMKA NPedyCMOTPeH obpaTHbIf
KrnanaH.

4.57 Mpu BbIGOpE KOHAEHCATOOTBOAUYMKOB CrieyeT NpUHMMaTh:

pacxon KOHAeHcaTa Mocrne napoBOASHbIX BOAOMOAOrpeBaTeniel — paBHbIM MaKCMMarbHOMY pacxogy napa c
KoachbpuumeHTom 1,2, a ANa gpeHaxa naponpoBOLOB — pPaBHbIM MakCUMarnbHOMY KOMMYECTBY KOHOEHCUpYHOLLEerocs
napa Ha ApeHNpPYEMOM y4acTke NaponpoBoaa ¢ KoahdpuumneHTom 2;

JaBneHne B TpybonpoBoge nepen kKoHaeHcatooTrsoguymkom P4, MMa, — paBHbiM 0,95 gaBnenuss napa nepep
BoAonogorpesarenemM Mnn paBHblM JaBneHWIo Napa B TOUKE ApeHaka NaponpoBoaa;

OaBrneHune B TpybonpoBoae nocre KoHgeHcatooTBog4mka P,, Mna, —onpegensieTcs no popmyne

P,=aP, (12)

roe a — KO3(MUUMEHT, YYNTLIBAKOLWIMIA NOTEPIO OABIEHUS B KOHAEHCATOOTBOAYMKE W MPU OTCYTCTBUM AaHHbIX
npvHUMaembln paBHbiM 0,6. lMpu cBobogHOM CnvMBE KOHAEHCaTa [JaBrieHWe Ha Bbixoge w3 Tpybonposoga P,
npuHumaeTcst paBHbiM 0,01 MIMa, a npu cnvee B OTKPbITbIN 6ak — paBHbIM 0,02 Mna.

4.58 OGpaTHble KNanaHbl, KpOMe crydaeB, yka3aHHbIX B nn. 3.5 n 4.56, npegycmaTprBaroTCs:

a) Ha UMpPKYNsUMOHHOM TpyGonpoBoAe CUCTEMbI FOpSYEro BOAOCHAOXEHNsI Nepea NPUCOEAMHEHNEM €ro K 0BpaTHOMY
TpybonpoBoay TENsoBbIX CETEN B OTKPbITBIX CUCTEMax TennocHabXeHusi Mnu K BOJoMoAorpeBaTtensiM B 3aKpbITbiX
cucTemax TennocHabXeHus;

06) Ha TpybonpoBode XxOnogHoW BoOAbl Mepes BOOOMNOLOrPeBaTENSAMM CUCTEMbI FOpSYero BOAOCHabXeHus 3a
BOAOMEpPaMM Mo X0y BOAbI;

B) Ha OTBETBMEHMM OT 0OpaTHOro TpybonpoBoaa TEMSOBOW CETU Nepes perynaTopoM CMeELLEHUS B OTKPLITON cucteme
TennocHabxeHus;

r) Ha TpybonpoBoge MEepeMbivkM Mexay MnoAarwmMm u obpaTHbiM TpybonpoBOA4aMM CUCTEM OTOMIEHUST WK
BEHTUNSALMM NPU YCTAHOBKE CMECUTENNBHbIX UIN KOPPEKTUPYHOLLMX HACOCOB Ha NOAatoLLEM unm obpaTHom Tpybonposoae
3TUX CUCTEM;

[) Ha HarHeTaTenbHOM NaTpybKe KaXkaoro Hacoca 40 3aBWKKM MPK yCTaHOBKE Boree 0gHOro Hacoca;

€) Ha 06BOOHOM Tpy6GOMNpoBOAE Y NOAKAUMBALLMX HACOCOB;

) Ha NOANUTOYHOM TpPyBonpoBoAE CUCTEMbI OTOMIEHMS NPU OTCYTCTBMU HA HEM Hacoca.

He cnepyeT npegycmatpvBaTth obpaTHble KnanaHbl, Aybnuvpyowme obpaTHble KnanaHbl, yCTaHaBMnvMBaemble 3a
Hacocamu.

459 [Nuametp Tpyb rugposateopa, MM, criefyeT onpenensTb Npu ycroBuuM CBOOOAHOrO crvBa KOHAeHcaTta Mo
dopmyne

d=25VG (13)
roe G— pacuyeTHbI pacxod koHaeHcaTa, T/4.
BbicoTa 3alnTHOro ctonba KOHOAEeHCaTa B rmaposartBope AOJDKHa NpUHMMAaTbCA B 3aBUCUMOCTU OT OaBleHuA B
KoHAeHcaTHoM Bake, BogonogorpeBaTene unm pacumputensHom 6ake no tabn. 2.

Ta6bnuua 2
[asnenne, MlNa BbicoTa cTonba koHageHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 55

4.60 Mnowaab NONepeYHOro CeYeHUss Kopryca pacrnpedenuTenbHOro KOSnekTopa NpMHUMAaeTCsl He MeHee CyMMbl
nnowagen nonepeYHbiX CeYEeHUn, OTBOAALMX TpybonpoBogoB, a cOOpPHOro Komsektopa — nfowagen cedeHun
noABOAALLMX TPY6ONpOBOAOB.

4.61 [na konnektoposB guametpom 6Gonee 500 MM NpuMMEHeHME NMOCKMX HaKMagHbIX MPUBAPHbLIX 3arfylek He
[0MnycKaeTCsl, AOMKHbI MPUMEHSITLCS 3armyLUK/ NOCKUe NpuBapHbIe ¢ peGpamm unu annunTuYeckue.
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4.62 HuxHsIA Bpe3ka OTBOASALLMX WU NOABOASALLMX TPyOONPOBOAOB B KOSIIEKTOP HE PEKOMEHAYETCS.

Bpesku nogeopsiero TpybonpoBoga pacnpedenuTenbHOro Konnektopa v oTBoswero tpybonposoga cHopHOro
KOmnnekTopa crnegyet npegycMaTpuBaTh OKOMO HEMOABWKHOM OMOpbI.

4.63 KonnekTop ycTtaHasnumeaeTcs ¢ yknoHom 0,002 B CTOPOHY CMYCKHOrO LWTyLepa.

4.64 lNpepoxpaHuTenbHbIe KnanaHbl Ha KOMMeKTopax crieayeT npegycMaTpuBatb B COOTBETCTBMU C TpebGoBaHUSMMU
«lMpaBun ycTporctea n 6e3onacHOn 3KcnnyataumMm COCydoB, paboTawowmx nog naeneHuemy» [focroptexHazsopa npu
YCNOBHOM npoxoae konnektopoB 6onee 150 mm 1 B cooTBeTcTBUMM C «[1paBunamm 6esonacHomn akcnnyaTaumm Tpybo-
NPOBOAOB Napa v ropsayen Bogbl» FocroptexHagsopa npu ycnosHom npoxoge 150 MM 1 meHee.

TENNOBAA un3onauua

4.65 [nsa TtpybonpoBoaoB, apmaTypbl, 0O0pyaoOBaHWs M (naHUEBbIX COeQUHEHWIn [OoSkKHA npedycMmaTpuBaTbhbCst
TennoBas wusonsAums, obecneuvBawolwas TemnepaTtypy Ha MNOBEPXHOCTU  TEMMOW3ONALMOHHOM  KOHCTPYKLMUW,
pacnonoXeHHon 8 paboyen unu obcnyxmpaemMoln 3oHe NOMELLEHUs, ANA TENNOHoCUTenen ¢ Temnepatypon Beiwe 100
°C—He bonee 45 °C, a c Temnepatypoi Hmke 100 °C—He 6onee 35 °C (npu TemnepaType Bo3ayxa nomellenunsi 25 °C).

Mpn npoekTMpoBaHuM TeNnoBoM u3onAuMM o06opyaoBaHMA U TpybOMPOBOAOB TEMMOBbIX MYHKTOB [OIMKHbI
BbINonHATbCA TpeboBanma CHull 2. 04. 14-88 «TennoBasi usonauus obopynoBaHUs M TpyOOMpPOBOAOBY», a Takke
TpeboBaHMs K TENOBOW U30MSALMU, COAEPXaLLMeCs B APYIMX AENCTBYIOLIMX HOPMATUBHBIX JOKYMEHTaXx.

4.66 MaTepuanbl 1 M3genusa gnst TENNOU3ONSLMOHHBIX KOHCTPYKLUMI TpybonpoBoaoB, apmatypbl U 06opyaoBaHuMs
TEeNNOBbIX MYHKTOB, BCTPOEHHbIX B XMUMble U OOLECTBEHHbIE 3[0aHWSA, LOJKHbI NPUHUMAaTLCS Heroptodne. B kayectse
YHUPUUMPOBAHHBIX MOTYT MPUMEHSITLCS TEMMOU30NSLNOHHBIE KOHCTPYKLUMU MO «TUMOBLIM MPOEKTHLIM PELUEHUSM MO
NMPUMEHEHMWIO TENNOU30NSALMOHHBIX KOHCTPYKUMIA Ansi TpyOOMpoBOAOB M OOOPYAOBaHWS TEMOBbIX 3MEKTPOCTaHUMIAY
(npun. 14).

[o Hayana BbINOMHEHUS NPOEKTHOM AOKYMEHTaumMn No TennoBon U3oNaunn Ans KOHKpeTHoro obbekta No OCHOBHOMY
BapuvaHTy TWMOBbIX TEMMOU3OMALUMOHHBIX KOHCTPYKLUUIA pPEKOMEeHOyeTCs COrnacoBaTb MOCTaBKYy MNPUMEHSEMbIX
MaTepuanoB C OpraHM3aumen, BbIMOMHAOLWEN TENNON30NALNOHHbIE paboThbI.

4.67 TonwmHa OCHOBHOro TEMmOoU3ONsALUMOHHOIO Crnost Ans apMatypbl M dnaHueBblX COEOUHEHUN MPUHMMAaEeTCA
paBHOW TONLLMHE OCHOBHOIO TEMNIOM30MSALMOHHOrO Crosi TpybonpoBoaa, Ha KOTOPOM OHU YCTaHOBIEHbI.

MpuMeHATb acbeCcTOLEMEHTHYIO LUTYKaTypKy B KayeCTBE MOKPOBHOMO CMOS TEMnmoU30MSILMOHHBIX KOHCTPYKUUA C
nocrieytLLelt OKpackon MacnsHOM Kpackon AomnyckaeTcs ToNbko Ans Hebonblimx o6bemoB paborT.

4.68 B 3aBMCUMOCTU OT Ha3HayeHus1 TpybonpoBoaa 1 NnapameTpoB Cpefbl MOBEPXHOCTbL TpybonpoBoaa AomkHA ObiTh
OKpalleHa B COOTBETCTBYHOLUUIA LIBET U MMETb MapKMPOBOYHbIE HAAMUCKU B COOTBETCTBUM C TpebosaHusiMu «[pasBun
ycTpomncTea u 6e3onacHom akcnnyaTtaumm TpybonpoBoaoB napa u ropsven Boabl» [ocroptexHaasopa.

Okpacka, ycrnoBHble 00603HayeHusl, pasmepbl OyKB M pacnonoXxeHue Haanucen AomkHbl cooTBeTcTBoBaTh MOCT
14202. MNnacTnH4yaTble TennooOMEHHMKN crieqyeT okpalumBaTh TEMMOCTONKON aMarblo.

5 BOOONOAINOTOBKA

5.1 Onsa 3awmTbl OT KOPPO3uM U HakuneobpasoBaHusi Tpy6onpoBoaoB M 060pyAOBaHUSI LEHTPANU30BaHHbIX CUCTEM
ropsiyero BoAOCHABGXEHWs!, NMPUCOEAMHSIEMbIX K TEMMOBbIM CETAM MO 3aKpbITOM CUCTEeMe TennocHabxkeHns (4epes
BOAonoAorpesartenu), B TENMOBLIX MyHKTaX NpeaycMaTpuBaeTcs nNpu HeobxoanmocTn o6paboTka BoAbI.

3awmTy TpyGONpoBOAOB ropsiyero BOAOCHAGXKEHNS OT BHYTPEHHEN KOPPO3MKU CriefyeT OCYLLECTBMSATb Takke nyTem
MCNonb3oBaHUA TPY6 € 3aLLMTHLIMU NOKPLITUAMU, NMPENMYLLECTBEHHO 3ManNMpoBaHHbIMU, KOTOpble obecrneynBaloT camyto
BbICOKYt0 3(PeKTUBHOCTb. OUUMHKOBaHHbIE TPYObl AOMKHbI MPUMEHATLCS Gornee OrpaHNYeHHO, B 3aBUCUMOCTU OT
KOPPO3MOHHbIX NMoKasaTenen BoOONPOBOAHON HArpeTon BOAbl UM B COMETAHUM C MPOTUBOKOPPO3NOHHON 0BpaboTkon &
TennoBbIX MyHKTax. BHyTpeHHIOl0 pa3sBogky Tpyb cucTem ropsvero BOAOCHaGXEeHWsi OT CTOSKOB K mnoTpebutensam
peKkoMeHAyeTCs OCYLLEeCTBMATb TEPMOCTOMKMMM Tpy6amy 13 NonMMepHbIX MaTepuaros.

5.2 O6paboTKy BoAabl crnegyeT npegycmaTpyMBaTb B 3aBMCMMOCTM OT KavecTBa BOAbl, NoJaBaemMon M3 ceTewn
XO35IICTBEHHO-NNTHLEBOIO BOAONPOBOAA, MaTepuana Tpy6 n o60pyaoBaH/s CUCTEM rOPSYEro BOAOCHAOXEHMWS, NPUHSTBIX
B NPOEKTE, a TakKke pe3ynbTaToB TEXHUKO-3KOHOMUYECKNX 06OCHOBAHMN.

5.3 KauectBo BOAbI, MOCTynatLle B CUCTEMY ropsiiero BoAOCHabXeHWs, JOMKHO yAOBNEeTBOPSTb TpeboBaHMAM
FOCT 2674.

MpOTNBOKOPPO3MOHHAA M NPOTUBOHAKUNHAA 06paboTka BOAbl, NogaBaeMon NOTPeOUTENAM He AOMKHA yxXyawaTb ee
KayecTBo, ykasaHHoe B [OCT 2874.

5.4 PeareHTbl 1 mMaTepuansl, NpuMeHaeMble ans o6paboTkM BOAbI, MMELLME HEMOCPEACTBEHHbLIN KOHTAKT C BOOOW,
nocTynawmowen B CUCTEMY Tropsidero BOAOCHAOXeHMsl, [OMKHbl ObiTb paspeweHbl MwH3gpaBom Poccun ans
MCMONb30BaHUS B NPAKTUKE XO35IMCTBEHHO-MMTLEBOrO BOAOCHAGXEHNS.

5.5 Cnoco6 obpaboTkm Boabl crieqyeT BbibrpaTb B COOTBETCTBUM C npun. 15.

Mpun ncxogHon BOAE C MONMOXMTENbHLIM MHOEKCOM HacbILeHUsl, KapboHaTHOW XeCTKOCTbio He Bonee 4 Mr-ske/n,
CYMMapHbIM COOEepPXaHWEM XMOpuaoB U cynbdaTtoB He 6onee 50 mr/n, cogepxaHuem xenesa He 6onee 0,3 mr/n
06paboTKy BoAbl B TENMOBbLIX NyHKTaX NpeaycMaTpuBaTh He TpebyeTcs.

5.6 O6paboTKky BoAbl B cOOTBETCTBUM C TpeboBaHusamu npun. 15 cnegyeT, kak npaBuno, npegycmatpusate B LTI, B
WTI ponyckaeTcs NnpuMeHeHMe MarHUTHOW, CUNTMKaTHOW M ynbTpasBykoBon ob6paboTkm Bogbl. O6paboTKy BoAbl crieqyeT
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npegycmatpuBaTb LNsi 3awmTbl  TpyOOK BOOOMOAOrpeBaTener ropsvyero BOAOCHAOXeHWss OT  kapboHaTHOro
HaknMneobpasoBaHWs NyTEM NPUMEHEHUS MAarHUTHOW UMK YNbTPa3BYKOBOW 06paboTku.

5.7 ObesxenesvnBaHne BOAblI JOJMKHO NMpPeQycMaTpuBaTbCs B OCBETNUTENbHBLIX uibTpax (crnegyer MCnonb3oBaTb
CTaHAAPTHbIE KATUOHUTHbIE (OUMBLTPLI, 3arpyxaemMble CyrnbOYrnem).

Boga, noctynatowasi B obeaxenesuBawwime unbTpbl, OOMMkHa codepxatb He MeHee 0,6 mr O, Ha 1 wmr
[BYXBaneHTHOro Xernesa, coaepallerocsi B Boge.

Mpu oTcyTcTBUM B BOAE HEOOXOAMMOrO KOMMYecTBa KUcropoda crieqyeT NpoBOAWTL aspauuio BoAbl Mopaven
cxaToro Bosgyxa unv gobaeneHneM atMocdepHOro Bo3ayxa C MOMOLLBIO 3KeKTopa B TpybonpoBoa nepes unbTpoM 4o
copepxanusa kucnopoga He 6onee 0,9 mr 0, Ha 1 Mr 4ByXBaneHTHOro enesa.

XapakTepucTukn OUNbTPYIOLLErO CNOst U TEXHOMNOrMYEeCcKMe MnokasaTenyM OCBETNMTENbHbIX (DUNbTPOB NPUBEAEHbI B
npwvn. 16.

5.8 MarHutHyto 06paboTky BoAbl HAAMEXUT OCYLLECTBNATbL B AMEKTPOMArHWTHbIX annapaTax unu a annapartax c
NMOCTOSIHHLIMW MarHuTamu.

5.9 Mpwu BbIGOPE 06e3xene3nBatoLLMX UNbTPOB M MArHUTHBIX annapaToB criegyeT NPUHUMAaTb:

NPOU3BOANTENBHOCTE — MO MaKCUMarbHOMY YaCOBOMY pacxoay BOAbl Ha ropsiuee BOAOCHabXeHue, T/y;

Konm4ecTBo — Mo Tpebyemoli nponsBoamTenbLHOCTY 6e3 pe3epsa;

5.10 HanpsikeHHOCTb MarHUTHOroO nonsi B paboyem 3a3ope MarHMTHOro annapaTta He JOoSkHa npeBbiwatb 159 - 10°
Alm.

B cnyyae npuUMeHeHUs 3NEKTPOMarHUTHbIX annapaToB HeoOXOAMMO npedycMaTpuBaTb KOHTPOMb HampsiKeHHOCTU
MarHWTHOrO Norsisi No cure Toka.

5.11 [na geaspauuy BOAbl AOMXKHbI NpUHUMATbCA Tepmuyeckue fdeasapatopbl no NOCT 16860, kak npaswuno,
CTPYMHbIE BEPTUKANbHbIE.

[nsa BakyymMHOM geaspauum A0oNycKaeTcs MCMONb30BaTh AeadpaTopbl CO CTPYMHbIMWU TapenbvyaTbiMU KOMOHKaMu npu
NCXOOHOW BoAEe C KapOOHATHOWM XXECTKOCTbI OT 2 A0 4 Mr-3KB/M UMM C KOSMOHKAMW C HacCaZOYHbIMU KepamMU4eCKUMm
KonbLamu Npu BoAe € kapOOHATHOM XECTKOCTbLIO 40 2 Mr-3KB/M, Npy BoAe C KapOOHATHOW KECTKOCTLIO OT 4 [0 7 Mr-3KB/n
[OJIKHBI MCNONBb30BaTbCs eadpaTopbl CO CTPYMHLIMU TapenbyaTbiMy KOJTIOHKAMWN B COMETAaHUN C MarHUTHOW 06paboTkon
BOAbI.

B aTmocdepHbix OeaspaTtopax MNpu MCXOOHOW Bode C KapboHATHOW >KEeCTKOCTbI A0 2 Mr-3kB/n [onyckaeTcs
NPUMEHSITb CTPYWHbIE TapernbyaTble KOMOHKU.

5.12 MpomnsBoguTenbHOCTL AeaspaTtopa, T/4, NPUHUMAaETCS NO CPeAHEMY pacxody BOAbl HA ropsiuee BogocHabxeHuve.
Yucno geaspaTopoB OMKHO ObITb MUHUManbHLIM, 6e3 pesepsa.

5.13 Pa3smelleHne geaspaumMOHHbIX KOSTIOHOK BHE MOMELLEHUSI HA OTKPLITOM BO3[yXe HE PEKOMEHOYETCS.

5.14 MNpwu geaspaumm BoAbl B KAYECTBE AeadpaLnOHHbIX 6akoB creayeT npeaycmatpuBaTtb 6e3HanopHble (OTKPbIThIE)
Gaku-akkymynstopbl. Ecnu nocnegHue TpebyioTcs B CUCTEME ropsidero BoAOCHAbXeHMWsl, yCTaHOBKa Aea’apaTOpHbIX
6akoB He pekoMeHayeTCsl.

5.15 B TennoBbIX MyHKTax C AealspaToOpHOM YCTaHOBKOWM criefyeT npegycMaTpuBaTb BO3MOXHOCTb NoAauyv BoAbl B
cucTeMy ropsiyero BogocHabkeHns noMMMo geaspartopa.

5.16 BbICOTY yCTaHOBKM [ea3paTOPHON KOMOHKM C OTKPbITbIM GakoM-akkyMynsaTopoM crieqyeT MpuHUMaTth U3
ycrnoBus, obGecrneynBatolero MOCTYMNeHve OeadpupoBaHHOMW BOAbl CaMOTEKOM Ha KOMOHKM B 6ak npu HauBbICLLEM
YPOBHe BoAbl B Hake.

5.17 Bopa n3 geaspauMoHHOWM KOMOHKM B Gak-akkyMynsiTop NMOAAETCS B HWDKHIOW 4YacTb 6aka nog MUHMMAIbHbIN
YpOBEHb BOAbI MO Tpy6am ¢ otBepcTusaMn. OTBEPCTMSA pacnonaralTcs BAOMb TPYObl B rOPU3OHTANbHOW NII0CKOCTH.

5.18 Obs3aTenbHbIMM 3IEMEHTaMM BaKyyMHOro feaspaTtopa SIBMSTCS oXfaguTenb BbiNapa U razooTcachkiBaroLlee
YCTPOWCTBO AN OTBOAA HEKOHAEHCUPYIOLLMXCS ra30B M NoAAepXKaHns BakyyMa B AeaspaTtope.

B kauyecTBe rasooTcacbiBaloLEro yCTPOWCTBa criedyeT npegycmatpuBaTb BOAOCTPYMHbIE KEKTOPbI C Hacocamu u
6akom paboyert Bogpl. [lonyckaeTcsi BMECTO BOAOCTPYMHbIX KEKTOPOB C HACOCAMM NMPUMEHSATb BaKyyM-HACOChI.

Yucno HacoCOB M IKEKTOPOB creayeT npegycMaTpuBaTbh He MEHEe ABYX K KaXJol [easpaunoHHO KOMOHKEe, OAWH U3
KOTOpbIX SIBMSETCA pe3epBHbLIM.

5.19 [Ins 3awmTbl BHYTPEHHEW NOBEPXHOCTU BaKOB-aKKyMynsaTOPOB OT KOPPO3MU U [Ea3PUPOBAHHON BOAbLI 8 HUX OT
aspauun, Kak npaesuno, cregyeT NPUMEHATb repMETU3UPYIOLLYIO XXMAKOCTb Mapkn Al-4U. Mpu 3TOM B KOHCTpYKUUN Gaka
crnegyeT npegycMmaTtpuBaTh YCTPOMCTBO, MCKMOYalowee nonagaHve repMeTusmpyrowen XUOKoCTU 8 CUCTEMY ropsayero
BOJOCHaOXeHus.

[onyckaetcss nNpuMeHATb KOMOMHauMio  3awmTtbl 6akoB OT KOpPpPO3UMM WM BoAbl OT aspaumMm C  MOMOLLBH
aHTUKOPPO3NOHHbLIX MOKPLITUI (HanpUMep, Ha OCHOBE LMHKCUIMKATHOW Komnoauumm «bapeep IM»), a Takke kaTogHOM
3aLUMTbI, METANNIM3AUMOHHbIX NMOKPLITUIA B COYETAHMU C aHTUA3PALMOHHBIMU NITaBaOLWMMK LWapUKaMK1, N3rOTOBMEHHBIMMU
13 BCMEHMBaloLWEerocsl NoNMMepHoOro Matepuana.

Mpu oTCyTCTBMM BaKkyyMHOW [easpaumu 3awutbl BoAbl B Gakax OT aspaumm He TpebyeTcs,, a BHYTPEHHSS
NMOBEPXHOCTb OaKoB AofkHa ObiTb 3aliuLLieHa OT KOPPO3UKM 3a CYET MPUMEHEHUS 3alMTHBLIX MOKPLITUA UMW KaTOAHOWN
3aLUmnThI.

5.20 CunukaTtHyto 06paboTKy BoAbl M ee MoALlenaynBaHme, OCyLLEeCTBSIEMble COBMECTHO C Aeadpauuert (CM npun.
15), cnegyeT npegycmatpuBaTb nytem Ao00aBrneHMs B WUCXOOHYO BOAY pacTBOpa XMAKOrO HATPUEBOro CTekna,
narotonsiemoro no FOCT 13078.

CvnukaTHbIN MOAYNb XWAKOTO HAaTPMEBOIO CTeKNa AoMkeH ObiTb B Npegenax 2,8—3,2, npy 3TOM MeHbLUEE 3HaYEeHNe
Mogyns crnegyet npuHMMaTb NpPU  UCXOQHOW BOAE C OTpuuATEeNbHbIM MHOEKCOM HacblweHus, OGonbliee—c
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MONOXWUTENbHLIM MHAEKCOM HacbiWweHus. [lonyckaeTcs NpMMeEHeHVe BbICOKOMOAYMbHOMO XMUAKOro CTeKNa C CUMMKaTHbIM
moaynem 3,8 — 4,2 compmbl «KapTak».

MpepenbHo gonyctumas koHueHTpaums (MOK) coegnHenunn kpemHma 50 mr/n (B nepecyeTe Ha SI02'3) B ykasaHHyto
BENUYUHY BXOAAT HAa4YanbHas KOHLEHTpauums SI0?; B MCX0AHOI BOZE 1 033 BBOAMMOTO KWUAKOMO HATPUEBOrO CTeKNa.

MoalwenaynBaHue OOMyCcKAeTCA Takke OCYLLEeCTBMSATb OPYrMMW peareHTamu, YAOBMeTBOpsWMMUM TpeboBaHuo .
5.4 HacTosLero ceoga npasws.

5.21 [o3y xnaKoro HaTpUeBOro cTekna, BBOAUMOrO Ansi CUNunkaTHo o6paboTku BoAbl, criedyeT npuHMMaTth no npun.
17.

[ns nogwenayvBaHns BoAbl criegyeT npedycMaTpuBaTh BBEAEHUE B UCXOLHYIO BOAY XUAKOFO HAaTPUEBOrO CTEKNa B
Konuyectee 2,8 Mr (B nepecyeTte Ha SI02'3 ) Ha 1 mr cBa3biBaemon yrnekncnotbl (CO,), HO He Bbiwe 50 mr/n ¢ yyeTom
HayanbHOW KOHLUEHTpaumm SI02'3 B MCXOOHOW BOAE.

5.22 [losvpoBaHMe pacTBopa XXMOKOrO HaTPMEBOro CTekna Ans CUNUKaTHOW o6paboTku U noAllienavmBaHus Boabl
npegycmaTpvBaeTcsd C MOMOLIbI0 BbITECHUTENbHOrO LWanboBoro p[osatopa, YycTaHaBnuBaemoro 6e3 pesepsa.
[onyckaeTcs NnpuMeHeHne aBTOMaTU3MPOBaHHbIX MITyHXEPHbIX HACOCOB-403aTOPOB.

5.23 MecT0 BBOAA pacTBOpa XMAKOr0 HAaTPMEBOrO CTEKNA B BOAY crieayeT npedycMmaTpuBaTh:

npu kapOOHAaTHOM EeCTKOCTM WCXOAHOW Boabl A0 4 Mr-ake/m — B TpybonpoBog XONMoZHOW BoAbl A0
BOAoOMoAorpeBaTens;

npu kapboHaTHOM >ecTkocTu 6onee 4 Mr-3kB/M M HanMuMU LMPKYNsSIULMOHHOrO TpybonpoBoga B cucTeMe
LEeHTPanu3oBaHHOIO ropsiyero BOAOCHabXeHuss — U TpybonpoBo4 HarpeBaemol BoAbl HEMOCPEACTBEHHO nepen
NoACOEAVMHEHNEM LIMPKYNSLMOHHOTO TpybonpoBoaa, a npu  OTCYTCTBUM  LMPKYNSILMOHHOro Tpybonposoga — B
TpybonpoBoga ropsyert Boabl nocne BogonogorpesaTens.

5.24 [Ina TEXHONOrM4YeCcKOro KOHTpons kavectsa obpaboTaHHOW BoAbl HEOOXOAMMO MpegycMaTpuBaTb YCTPOMCTBO
LWITYLLEPOB C KpaHamu ycnoBHbIM agnameTtpom Dy = 15 MM Ha TpybonpoBogax obpaboTaHHOM BOAbI.

Ha npo60ooT60pHbIX TPYOONpOoBOAax AOMKHbI MpeaycMaTpuBaTbCs XONoAUNBHUKM Anst oxnaxaeHnst npob go 40 °C. B
Cryyasix KOHTPOMNS COAEepXaHuWsi B BOOE PaCTBOPEHHOro Kucropoga M >Kenesa wWTyuep otbopa npob, nogsoasaLmin
TpybonpoBoa 1 3MeeBuK XONOoAUIbHIUKA AOIMKHbI NPeayCcMaTpMBaThCS U3 KOPPO3MOHHO-CTOMKMX MaTeprarnos.

6 OTOMNEHUE, BEHTUNALUA, BOOONPOBOA U KAHANU3ALUA

6.1 lMpn nNpoekTMpoBaHUM OTOMMEHWS, BEHTUNALMKW, BOLOMPOBOAA M KaHanu3auuu TennoBbiX MYHKTOB credyeT
BbINONHATL TpebosaHus CHuMM 2. 04. 05-917, CHulM 2.04 01-85, a Takke ykazaHua HacTosILLIEro pasaena.

6.2 OTonneHve NoMeLLeHnin He NpeaycMaTpMBaETCs, ECNN UMEILLMECS B HUX TENNOBbIAENeHNs1 0T 060pyaoBaHNS U
TpybonpoBoaoB [OCTATOUHbI Anst 06orpeBa 3TUX NOMELLEHUIA.

Mpn HeoBXO0AMMOCTM YCTPOMCTBA CUCTEM OTOMNEHUS, OTAENBbHO CTOSALMX TEMMOBLIX MYHKTOB, 3TW CUCTEMbI criegyeT
NpuUCoeauHATL K TpybonpoBoAam TENnoBbIX CETel Ha BbIXOA4E W3 TEMNOBOro NyHKTa C YCTaHOBKOW Avadparmbl Ans
raweHunsi n3bbITOYHOro Hanopa.

6.3 B TennoBbix NyHKTax [AOIPKHA MNpefycMaTpyMBaTbCsi MPUTOYHO-BBITSKHAA BEHTUNAUMS, paccuuTaHHas Ha
BO34yX000MeH, onpeaensieMblil Mo TeNNoBbIAENeHNAM OT TpyGonpoBoAOB U 060pYyAOBaHNUS.

TemnepaTtypa Bo3gyxa B pabouyelt 30He B XONOAHbIA U NepexoaHbI nepuoabl roga goimkHa 6biTe He 6onee 28 °C, B
Tennbii nepuog roaa —He 6onee Yyem Ha 5 °C Bbille pacyeTHON TemnepaTypbl HAPY)XKHOro BO3ayxa no napaMmeTpam A.

Mpu pasmMelleHMn TEMMOBbLIX MYHKTOB B XWMbIX M OOLLECTBEHHbIX 34aHWAX crieqyeT MpPOM3BOAUTbL MPOBEPOYHbIN
pacyeT TennonocTynneHnn 3 NoMeLLeHns TENIOBOro NyHKTa B CMEXHbIe C HUM NoMelleHus. B cnyyae npeBbilieHus B
3TMX MOMELLEHUsIX AONYyCTMMOW TemnepaTypbl BO3dyxa crieayeT npedycmaTtpyBaTb MepOnpusTUS No OOMOMHUTENbHOWM
TEeNNon3onNALMN OrpaKaatoLLMX KOHCTPYKLMIN CMEXHBIX MOMELLEHWIA.

6.4 lpouncTky TpyObONPOBOAOB B TEMMOBbLIX MyHKTAaXx M CUCTEM NOTPebrneHus TennoTbl cnegyet NPOVM3BOAWTL
BOJOMPOBOAHON BOAOW NN CXaTbiM BO34YXOM.

6.5 OnopoxHeHne TpybGOMpoBOAOB M OBOPYAOBaHWSA TEMMOBbLIX MYHKTOB U CUCTEM NOTPEGneHus TEMnoTbl AOMKHO
OCYLLIECTBNATLCS CAMOTEKOM B KaHaNM3auuio C paspbiBOM CTPYH Yepe3 BOPOHKY, PakoBMHY UM BOOOCOOPHbIA NPUSIMOK.
Mpn HEBO3MOXHOCTU 0GECNeYnTb OMOPOXHEHME CUCTEM CaMOTEKOM AOSBKEH MpedyCMaTpuBaTbCs PYYHOW HAcoC vnu
HacoC C 3NeKTPONpPMBOAOM.

OnopoxHeHne KoHAeHcaTHbIX 6akoB npegycmaTpuBaeTCs MO HAMOPHbIM KOHAEHCATOMpoBoAaM B BOAOCOGOPHbLIN
npusMOK [onyckaeTca npepycMaTpuBaTb CNMB KOHAEHcaTa, OcTaBlierocss B 6ake HMke YpPOBHSA BcacCblBaOLLMX
naTpybKoB HAcOCOB.

6.6 B nony TennoBoro nyHKTa cneayeT npegycMaTpvBaTh Tpan ecnv OTMETKM CUCTEeMbl KaHanusaumMm BOAOCTOKa Unu
MOMNyTHOro ApeHaxka TEeMnoBblX CeTel MO3BONSIOT OCYLLECTBNATb CAMOTEYHbIA OTBOA Cly4yaWHbIX BO4 B 3TU CUCTEMbI,
Unu BoAOCGOPHBIN MPUSIMOK NMPU HEBO3MOXXHOCTU CAMOTEYHOrO OTBOAA CIyYaHbIX BOA.

6.7 Ona oTkayku BoAbl M3 BOAOCOOPHOrO MpusiMKa B CUCTEMY KaHanusauuu, BOOOCTOKAa UMM MOMYTHOrO ApeHaxa
OOMKeH npeagycMaTpuBaTbCs OOMH ApeHaxHbIi Hacoc (6e3 pesepBa) B Mnog3emHbIX TEMMOBbIX MyHKTaX [AOSMKHbI
npegycmaTpmBaTtbhCsl B APEHaXHbIX HAcoca C 3MeKTPonpMBOAaMU OAMH U3 KOTOPbIX — pe3epBHbIA. Hacoc, npegHa-
3HaYeHHbI Ana OTKauky BOAbl M3 BOAOCOOPHOrO MpusiMka, He OOMyckaeTCsl UCMONb3oBaTb AMs MPOMbIBKA CUCTEM
notpebnexHmsa TennoThbl.

7 ANEKTPOCHABXEHUE U ANNIEKTPOOBOPYJOBAHUE
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7.1 Tlpu nNpoekTMpoBaHUW 3NEKTPOCHAGXeHUss UK 3neKkTpoobopyaoBaHMs  TEMMOBbIX  MYHKTOB — criegyeT
pykoBoAcTBoBaTbcsl TpeboBaHusiMu «[lpaBun ycTpoicTBa anekTpoyctaHoBok» ([MYJ) v ykaszaHusamMM HacTosiLero
pasgena.

7.2 TennoBble NyHKTbl B 4acCTW HaOEXHOCTU 3NEKTPOCHAGXeHus criedyeT OTHOCUTb K amnekTponpuemHukam
KaTeropum npu yCTaHOBKE B HUX MOAKAYMBAIOLMX CMECUTENMbHBIX U LMPKYNALUMOHHBIX HAcOCOB CUCTEM OTOMMEHWUs,
BEHTUNALMU 1 ropsiLLero BOAOCHabXeHNs, a Takke 3anopHov apMaTypbl Npy TeneynpasneHnu.

7.3 B TennoBbix NyHKTax cnegyet npegycmatpuBaTb paboyee uUCKycCTBEHHOe ocBeweHve ana VI paspsga
3puTenbHON paboTbl 1 aBapUNHOE OCBELLEHNE.

7.4 DOnekTpuyeckne cetn [OMkHbl obecnednMBaTb BO3MOXHOCTb paboTbl CBApPO4YHbLIX anmnapaToB U PYyYHOroO
3NEKTPOMEXAHNYECKOTO NHCTPYMEHTA.

7.5 MecTHOe ynpaBneHue 3adBWKKamMy C 3neKTponpuBodaMuM W Hacocamn Ans nog3emublx LTI gomkHO
AybnvpoBaTbCst AUCTaHUMOHHBLIM YNpaBrneHneM co LWuUTa, pacronoXeHHOro Ha BbICOTE He HWXe NIaHWPOBOYHON OTMETKM
3eMnu.

7.6 JOnekTtpoobopyaoBaHMe [OMKHO oTBeyaTb TpeboBaHuaMm YD ans paboTbl BO BNaXHbIX NMOMELLEHMAX, a B
NoA3EMHbIX BCTPOEHHBIX Y MPUCTPOEHHbIX TEMMOBbIX MYHKTaX — B CbIPbIX MOMELLEHUSIX.

7.7 [Ona wMeTannuyeckux 4acTel 3NEeKTPOYCTAHOBOK, HE HaXOAsWMXCS MoA HanpsbkKeHMeMm, [OMKHO ObiTb
npeaycMOTPEHO 3a3eMIIEHME.

8 ABTOMATU3ALUA U KOHTPOIb

8.1 Cpeacrtea aBTOMaTM3auUMM U KOHTPONS LOMMKHbI obecnedmBaTb paboTy TensnoBbIX NMYHKTOB ©e3 MOCTOSIHHOro
obcnyxumBatoLero nepcoHana (c npebbiBaHMeM nepcoHana He 6onee 50 % paboyero BpemeHuM).

8.2 ABTOMaTM3aLUs TENNOBbLIX MYHKTOB 3aKPbIThIX U OTKPbITLIX CUCTEM TENNocHabXeHNs AomkHa obecneynBaThb:

nopjepxaHue 3afaHHoN TemMnepaTypbl BoAbl, NOCTyNatoLLei B CUCTEMY ropsiiero BoAOCHabXeHus;

perynvpoBaHvWe nofayn TennoTbl (TENIOBOrO MOTOKA) B CUCTEMbl OTOMSIEHWS B 3aBUCMMOCTM OT W3MEHEHUS
napameTpoOB HapYXXHOro BO3fyxa C Uenblo noadepxaHusi 3aJaHHOW TemnepaTypbl BO3gyXxa B OTanivMBaeMblX
NMOMELLEHMSIX;

orpaHUYeHne MakCUMarbHOrO pacxofa BoAbl M3 TEMMOBOW CETU Ha TEMnoBOW MyHKT MyTEM MPUKPLITUS KrnanaHa
perynsatopa pacxoda TennoTbl Ha OTOMMEHWE 3aKPbITbIX CUCTEM TEMMOCHAGKEHUS ANst OTAENbHbIX KUMbIX ©
O6OLLEeCTBEHHbIX 34aHWA W MWKPOPAWOHOB C MakCvMarbHbIM TEMfioBblIM MOTOKOM Ha BeHTURAuuMio MeHee 15 %
MaKCUMaribHOro TEMJIOBOTO MOTOKA Ha OTOMMEHUe NGO MyTeM MPUKPbLITUS KnanaHa perynsitopa TemnepaTypbl BOAbl,
MoCTynawLen B CUCTEMY FOPSIYEr0 BOAOCHAGXKEHWS B TEMMOBLIX MYHKTAX OTKPbITbIX CUCTEM TemnocHabxeHus wu
3aKpbITbIX CUCTEM TENNOCHAGXEHUS MPOMbILLMEHHbIX 30aHUIA, @ TaKKe XKUIbIX MUKPOPaNOHOB 1 OBLLECTBEHHbIX 30aHUI C
MaKCMMarbHbIM TENIOBLIM NMOTOKOM Ha BeHTUMNsAUMIO 6onee 15 % MakcManbHOro TENMOBOro NoToka Ha otonneHue. do-
NnyckaeTcsl OorpaHUYeHWe MakCUManbHOrO pacxofda BOAbl U3 TEMNnOBOW CETM Ha TENNOBOW MYHKT MyTEM YCTaHOBKU
cneumansHOro perynsitopa c kfanaHom Ha nogatoLlem TpyGonpoBoae. ATy e porib BbINOMHSET Perynsatop NocTosHCTBA
pacxona BoAbl, YyCTaHABMMBAaEMEbIN Ha nepemblivke Il cTyneHn Bogonogorpeeatens (CM. puc. 8) npy oTCyTCTBUM perynsi-
TOPOB pacxofa TeNNoTbl HAa OTOMNSIEHNE U 3aKPbITOW 3aBUXKe nepemblyku b;

nogaepxaHune Tpebyemoro nepenaga gaBneHuii Bogsl B nogatowem n obpatHomM TpybonpoBogax TENMOBbLIX CETEN Ha
Beoge B LTI vnn UTI npu npesbieHnn hakTMyYeckoro nepenaga gasnenunii Hag tpebyembiv 6onee yem Ha 200 kla;

MWHUManbHOE 3afaHHoe AaBreHne B o6paTHOM Tpy6onpoBoae CUCTEMbI OTOMMEHUS MPY BO3MOXXHOM €0 CHUXEHWUN;

nogaepxaHune Tpebyemoro nepenaga AaBneHuin Bogsl B nofaroLliemM n obpatHom TpybonpoBogax cMcTeM OTOMMEHUSA
B 3aKPbITbIX CUCTEMAX TENIIO- CHABGXEHNS NPY OTCYTCTBUM PEryNATOPOB pacxofa TennoTbl Ha oTonneHve (cM. puc. 7, 8),
a TaKkKe YCTaHOBKE KOPPEKTUPYIOLLMX HAacOCOB, XapaKTepU3YLIMXCA U3MeHeHneM Harnopa B npegenax 6onee 20 % (B
aunanasoHe paboymx pacxofoB) Ha NEpeMblUke Mexay obpaTHbIM M MogaloLlwmM TpybonpoBogaMu TEMNIOBOM ceTU (CM.
puc 1, 2);

BKITIOYEHME W BbIKIMIOYEHUE MOAMUTOYHBLIX YCTPOWCTB AN NOAAEpPXaHusi CTaTU4ecKoro [AaBreHuss B cuctemax
TennonoTpebneHns Npu nx He3aBNCMMOM NPUCOEANHEHUN;

3alWmTy cuctem notpebneHns TENNoTbl OT MOBLILIEHUSI AABNEHUS UMW TeMnepaTypbl Bogbl B TpyGonpoBoaax 3Tux
CUCTEM NMpW BO3MOXHOCTH MPEBLILLEHNS AOMYCTUMbIX NapamMeTpOB;

noAaepxaHve 3afaHHoOro AaBrneHust BOAbl B CUCTEME ropsivero BogocHabxeHus;

BKITHOYEHMWE U BbIKIMHOYEHNE KOPPEKTUPYHOLLUX HACOCOB;

GNOKMPOBKY BKIMOYEHUS PE3EpBHOrO Hacoca nMpu OTKMYeHMM paboyero, 3awuTy CUCTEMbl OTOMMEHUsT OT
OMOPOXHEHUSI MpeKpalleHWe nofavnm Boabl B Bak-akkyMynsiTop WAM B pacLUMpUTEnbHbIN G6ak npu HesaBUCUMOM
NPUCOEANHEHNN CUCTEM OTOMSIEHUS MO AOCTUXEHUM BEPXHETO YPOBHS B B6ake 1 BKIMOYEHUE NOANUTOYHbLIX YCTPOWCTB Npu
[OCTMKEHWUN HUXKHETO YPOBHS;

BKITIOYEHME U BbIKMIOYEHUE [IPEHAXHBLIX HACOCOB B MOA3EMHbIX TEMMOBbLIX MyHKTax MO 3aJaHHbIM YPOBHSIM BOAbI B
APEHAXHOM MPUSIMKE.

lMpumeyaHue — ABTOMaTM3aLMIO Aea3PaLMOHHBLIX YCTAHOBOK pekoMeHAyeTcs npegycmaTtpusaTtb B cooTBeTcTBUMM co CHuIT 11-35-
76.

8.3 [1ns yyeTa pacxofa TennoBbIX NOTOKOB M pacxoda BoAbl MOTpeOMTENs MU AOMKHbI NpegycMmaTpuBaTbest Npubopbl
yyeTa TennoBoW 3Heprum B COOTBETCTBUM C «[TpaBunamm yyeTta oTnycka TENSIOBOW SHEPrUN».
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8.4 Mpy He3aBMCUMOM NPUCOEAMHEHUW CUCTEM OTOMMEHMS K TENnoBbiM CeTAM crnegyeT npeaycMaTpvBaTh
ropsi4eBoAHbI BOOOMEP Ha TpybonpoBoae ANs NOANUTKA CUCTEM.

8.5 Pacxogomepbl U BOAOMEPbLI OOMKHbI PacCUMTBIBATLCS HA MaKCUMMarbHbIA 4acoBOW pacxon TEMNOoHOCUTENs Mo
npun. 10 n nogbupatbcs Tak, YTOObl CTAHOAPTHOE 3HAYEeHWe BEpPXHEro npegena mMamepexus Obino Gnvxanmwmm no
OTHOLLIEHMIO K 3HAYEHMIO MaKCMarnbHOro YacoBoro pacxoaa.

8.6 [lpyMeHeHMe B OTKPbITbIX CUCTEMAX TEMNIOCHAOXEHN W CUCTEMaxX FOpPAYero BOOOCHAGXKEHUSA PTYTHbIX
OndMaHOMETPOB He AOMNycKaeTcs.

8.7 [nuHa npsMbIX y4YacTkoB TpybonpoBoda A0 W MOCMe M3MEpPUTENbHbIX YCTPOWCTB PacXOAOMEPOB AOIMKHA
onpenenaTbcsl B COOTBETCTBMU C MHCTPYKLMSMU Ha NpUBopbI.

8.8 Npu nogaye OT UCTOYHUKA TENMOTbl NOTPEOUTENIO Napa HECKOMbKUX PasnuyHbIX NapameTpoB AONyckaeTcs Ansi
yyeTa BO3BpallaeMoro KOHAeHcaTa npedycmaTtpvBaTb OAMH pacxogomep Ha oblieM KoHAeHcaTonpoBoge nocrne
KOHAEHCAaTHbIX HACOCOB.

8.9 B TennoBbix MNyHKTax € pacxogom TennoTbl 6onee 2 3 MBT, kak npaBunio, OOSMKHbI MpedycMaTpuBaTbCs
crepytoLme KOHTPOsbHO-U3MepuTenbHble Npubopsi:

a) MaHOMeTpbl camonuLyLme — Mocre 3anopHoV apMaTypbl Ha BBOAE B TEMSIOBOM MyHKT nogatoLero n obpaTHoro
TpybonpoBoaoB BOASHbIX TEMMOBLIX CETEN, MaponpoBOAOB Y KOHAEHCATONPOBOAOB.

6) MaHOMeTpbI NokasbiBaroLLme:

[0 3anopHON apMaTypbl Ha BBOAE B TEMIOBOW MyHKT TPyOONpoOBOAOB BOASHLIX TEMMOBLIX CETEW, NapornpoBOAOB U
KOHOEHCAaTONpOBOAOB;

Ha pacnpegenuTensHoOM UM COOPHOM KOMMeKTopax BOASHbIX TEMMOBLIX CETEW M MApONpPoOBOAOB, MNOCMe Yyana
CMeLLeHMs1, Ha NaponpoBoAax A0 M Nocrne peayKUMOHHbIX KnanaHoB;

Ha TpybonpoBoaax BOASHbLIX TEMNMOBLIX CETEN M NaponpoBoAax A0 U NOCNe PErynsaTopoB AaBMeHNs;

Ha nopawowwmx TpybonpoBogax Mocre 3anopHOM apmaTtypbl Ha KaXaoM OTBETBMEHWM K cuctemam notpebneHus
TEnNoThbl N Ha ob6paTHbIX TPYOONPOBOAaX A0 3aNOPHON apMaTypbl — U3 CUCTEM NOTPEONEHNsI TENNOTLI;

B) LUTYyLEPbl A4NS MAaHOMETPOB — A0 U Nocne rps3eBrMKoB nnbTPOB U BOAOMEPOB;

r) TEpPMOMETPbI cCamonuLiyLme — rocse 3anopHON apMaTypbl Ha BBOAE B TEMNSIOBOW NYHKT TPYOONPOBOLOB BOASIHbIX
TennoBbIX CeTel, NaponpoBOAOB U KOHAEHCATONPOBOAOB;

) TepMOMETPbI MOKa3blBaloLWue:

Ha pacnpefenuTensHOM 1 cGOpPHOM KOMneKkTopax BOAsiHbIX TENSOBbIX CETEN 1 NaponpoBOAOB;

Ha TpybonpoBogax BOASHbIX TEMNMOBbIX CETEN NOCIe y3na CMEeLLeHs;

Ha nogjawwwmx u obpaTHbiX TpybompoBoAax U3 KaxAoW cucTeMbl MOTpeGneHus TemmnoTbl MO XOA4y BOAbl nepen
3aBVKKON.

8.10 B TennoBbIX NyHKTax ¢ pacxogom TennoTbl 4o 2,3 MBT gomkHbl npegycmaTpmuBaThbCs:

a) MaHOMeTpbI NoKa3sblBatoLLKE:

nocne 3anopHol apMaTypbl Ha BBOAE B TEMMOBOW MYHKT TPyGONPOBOAOB BOASIHBIX TEMNMOBLIX CETEl, NaponpoBOAOB U
KOHEHCaTOMNpoBOAOB;

nocne ysna cMeLleHus;

00 1 nocne perynaTopoB AaBfneHusi Ha TpybonpoBoaax BOASHbIX TEMMOBbLIX CETEN U MaponpoBOAOB;

Ha naponpoBoAax A0 M nocrne peayKUMOHHbIX KnanaHos;

Ha nopawowmx TpybonpoBogax nocre 3anopHON apmaTtypbl Ha KaXdoM OTBETBMEHWM K cuctemam notpebneHus
TennoThbl N Ha 06paTHbIX TPyGoNpoBOAax A0 3anopHOM apMaTypbl — U3 CUCTEM NoTpebneHns TennoTol,

0) WTyuepbl 4N MaHOMETPOB:

[0 3anopHON apMaTypbl Ha BBOAE B TEMOBOW MyHKT TPyOONpoBOAOB BOASHbLIX TEMNOBLIX CETEW, NapornpoBOAOB U
KOHOEHCaToNpoBOAOB;

[0 1 nocrne rpsi3eBUKoB, (punbTPoB M BOOOMEPOB,

B) TEPMOMETPbI NOKa3bIBaKLLME:

nocre 3arnopHon apMaTypbl Ha BBOAE B TEMMOBOW MyHKT TPYOONPOBOAOB BOASIHLIX TEMMOBLIX CETEN, MApONpPOBOAOB U
KOHEHCaToNpoBOAOB;

Ha TpybGonpoBoaax BOASHbLIX TEMMOBbLIX CETEN NOCMe y3Mna CMELLEHUS;

Ha obpaTHbIX TpybonpoBoaax U3 cuctem NoTpebrneHns TennoThl No Xody BoAbl Nepen 3aABuKKaMu.

8.11 MNokasbiBatoLe MaHOMETPbl U TEPMOMETPbI AOMKHbLI NpeaycMaTpuBaTbCcs Ha BXoAe U Bbixoge TpybonpoBoaos
rperoLlet 1 HarpeBaemow BoAbl ONS KaXOOW CTyneHu BogonogorpeBaTeniel CUCTEM FOpAYero BOAOCHaOXeHWUs u
OTONMNEeHUs.

8.12 lMokasbiBatoLwye MaHOMETPbl AOIMKHbI MpeAycMaTpyMBaTbCA nepes BcacbliBaOWUMK U NMOCMe HarHeTaTernbHbIX
naTpybKoB HacOCOB.

8.13 MNpwn ycTaHOBKE CamMONULLYLLIMX TEPMOMETPOB U MaHOMETPOB criefyeT NpedycMaTprBaTh KPOME HUX Ha TeX Xe
TpybonpoBogax WTyLepbl Ansi NoKa3biBaKOLLMX MAHOMETPOB U MIb3bl ANt TEPMOMETPOB.

8.14 B cnyuasix korga npubopbl ydyeTa pacxoga TennoTbl KOMMMEKTYTCA CaMOMULLYLLUMMU WX MNOKa3biBaKLLMMU
pacxogomepaMmu, TepMOMeTpaMuM W MaHOMeTpaMu npedycmaTpvBaTtb AyO6nupylowme KOHTPOMbHO-U3MepUTEnbHble
npubopsbl He cneayer.

8.15 ABTOMaTtuM3aumMio U KOHTPOSb YCTAHOBOK cOOpa 1 Bo3BpaTa KOHAEeHcaTa crnefyeT npegycmartpuBaTb B 00beme,
ykasaHHom B CHuI 2. 0.4 07-86* ona KOHOEHCATHbIX HACOCHbIX.

8.16 [OnA pgeaspauMOHHbIX YCTAHOBOK criegyeT npedycMmatpuvBaTb Creaylolme KOHTPOMbHO-U3MEepUTENbHbIe
npubopbl: TepMOMETpbl, MOKa3blBalLWMe, ykasaTenu YpoBHsi BoAbl B 6akax, MaHOMETpbl, MoKasbiBawliMe WU
camonuLuyLime.
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8.17 Ha mecTHOM WwuTe ynpaBneHus cnegyeTt npegycMatpuBaTb CBETOBYIO CUMHaNM3aumio O BKITFOYEHUN PE3EPBHbIX
HaCOCOB U AOCTUXEHWM CrieayoLUmX npeaenbHbIX NapamMmeTpoB:

TemnepaTypbl BOAbl, MOCTyNaroLLen a CUCTEMY ropsivero BO4OCHa0XeHNs1 (MMHMManbHas — MakcumarbHas);

haBneHusi B 06paTHbIX TpyboMpoBOAax CUCTEM OTOMMEHWS KaXAoro 3gaHus unu B obpaTHoMm Tpybonposoae
pacnpegenutenbHblX ceTen oTonneHus Ha Bbixoge n3 LTI (MMHUManbHble — MakcuMmarnbHbIe);

MUHMMAsbHOrO nepenaja OaBneHuin B nogakoowem u obpaTHom TpybonpoBogax TEMOBOW CETUM Ha BXOAE M Ha
BbIxoge un3 LTI,

YpPOBHel BoAbl Unu koHaeHcaTa B 6akax 1 BoAOCOOPHbIX NpUsiMKax.

Mpn NpumMeHeHUM perynaTopoB pacxoda TEennoTbl Ha OTOMNMEeHWe criegyeT npegycmaTtpuBaTb CUrHanNmM3auui o
NpeBbILIEHUN 3a4aHHON BENNYNHBI OTKITOHEHMS PETYNMPYEMOro napameTpa.

8.18 MeTtoaomka pacyeTa rpacduKOB perynupoBaHuWst NogavvM TenmnoTbl Ha OTOoMneHwe y noTpebuTenen,
noadepXMBaeMbIX CUCTEMON aBTOMaTu3auuu, npegycMaTpMBaemMoln B TENNOBLIX MyHKTax npuBegeHa B npun. 18. Mpu
pacyeTe 3TuX rpaduKoB criegyeT yuuTbiBaTb MNPUHATBHIA PEXUM PErynupoBaHuWs OTMycka TEmnnoTbl Ha WUCTOYHUKE,
BHYTPEHHMWE TEMMOBbIAENEHUS B MOMELLEHUSIX 30aHUIA U COOPYXEHWUIA, METEOPOIIOrMYecKMe yCcroBus 1 ap.

9 AUCNETYEPU3ALIUA N CBA3b

9.1 [nCTaHUMOHHBIN KOHTpONb 3a paboToi obopyaoBaHUst U MapamMeTpamy TEMNOHOCUTENS OCYLUECTBNSETCS B
ONCNETYEPCKNX NYHKTaX NpeanpusaTvia TennoBbIX ceTen, obbeamHeHHon gucnetyepckon cnyxbe (OOC) xunoro parioHa,
NMPOMBILLFIEHHOrO N CENbCKOXO3ANCTBEHHOTO NPeanpUATAS UMK Ha LUMTE YNpaBneHns NCTOYHMKA TenmnoThbl.

Mpn TennocHabXeHMn OT KOTemnbHbIX MOWHOCTLO 35 MBT M MeHee pgucnetyepusaumio npegycmaTpuBaTtb He
pekomeHayeTcs

9.2 [lncnetyepusauns ocyLlecTBnaeTcA:

aBapuiiHO-NpeaynpeauTenbHON CUrHanu3auuen nytem nepefayn OfHOro oOLIero CBETO3BYKOBOIO CurHana o
HapyLLEHMWSIX peXMMoB paboTbl, NpeayCMOTpPeHHow B M. 8.17;

OUCTaHLUMOHHBIM ~ YMpaBreHMeM TerneMmexaHu3auueln, Kak npaBuno, B TerneMexaHU3MpOBaHHbIX —CUCTeMax
TennocHabXxeHus1.

Mpu otcytctBUM OAC Ha NPOMBILNEHHOM WK CENbCKOXO3SNCTBEHHOM MpeanpuaTuM criedyeT npegycmartpuBath
aBapuUNHO-NPeayNpPeaUTENbHYI0 CUrHaNM3aLuo M3 MHAVBUAYarnbHbIX TEMNOBLIX NyHKTOB B LITI.

9.3 [uctaHUMOHHOE ynpaBlieHne crnegyeT npedycMaTtpvBaTb Mpv OBOCHOBaHWM Afsi KnanaHoB, PErynupyloLlimx
pacxof TennoTbl Ha OTOMMEHNe 1 ropsivyee BogocHabxeHune, B cootsetcTeum ¢ nn. 3.9, 3.10, 3.15 n 3,16 u gna apyron
apmaTypbl 1 000pyooBaHUS.

9.4 lNpwn TenemexaHnsaunm npegycMaTpmBaloTCcs:

a) TenemaMepeHue no BbI30BY CreAyLWMX NapaMeTpoB TEMNOHOCUTENS:

TemnepaTypbl Bogbl B nogatowem Tpybonposoae Tennoson cetu Ha Bxoge B LUTI vnm UTI npu otcytctBum LITI.
Ons >xunbix n obLeCTBEHHbIX 3AaHUIA TeNeM3MepeHue TemnepaTypbl npegycmaTtpuBaeTcst ogHo Ha Bce LTI w UTM B
AaHHOM MUKpOparoHe Npu TeNNoCcHabXeHUN OT OAHOro UCTOYHMKA TEMMOThI;

TemnepaTypbl BoAbl B nogatoLwem n obpatHom TpybonpoBogax CUCTEMbI OTOMMEHMS KaXaoro 30aHus;

6) TenecurHanu3auusa nyTeMm nepegayn ogHoro obLiero CBETO3BYKOBOIO CUrHama O HapyLUEHUSIX PeXUMOB paboThbl
npegycmoTpeHHoro n. 8.17;

B) TeneynpaeneHue npu obocHoBaHN B 06bemMe, ykazaHHOM B n. 9.3.

9.5 [Insa TennoBbIX MYHKTOB Npu pacxoge TennoTbl 2,3 MBT 1 6onee cnepyeT npegycmatpuBath TeNedOHHY0 CBA3b C
ANCNETYEPCKUM MYHKTOM.

10 TPEBOBAHUS MO CHUXEHUIO YPOBHEN LLYMA U BUBPALIMN OT PABOTbI HACOCHOIO
OBOPYOOBAHUA

10.1 TpeboBaHus HacTosILLEro pasaena AOMKHbI COOnAaThcs B LUENaX NpeAoTBpalleHUs MPEeBbILLEHUsI YPOBHEWN
wyma n Bubpaummn, pgonyckaembix NOCT 12.1.003, TOCT 12.1.012 n CHwuI 11-12-77 8 3paHMsAX CO BCTPOEHHbLIMU
TENNOBLIMY NMYHKTaMU 1 Bnmanexatyux K TENNOBLIM NyHKTaM.

MpumeyaHue — TpeGoBaHUs HacTOAWEro pasfena pacnpoCTPaHsATCA Ha TenmnoBble MyHKTbl  MPOMbIWMAEHHbIX 1
CENbCKOX03AMCTBEHHbIX NPEANPUATHI, €CIIM OHW NPEYCMOTPEHbI TEXHUYECKUM 3a4aHMeM Ha MPOEKTMPOBAHWE TENMOBOrO MyHKTa.

10.2 TennoBble NyHKTbI, 06OPyAyeEMbIE BECaMu, HE OOMYCKaeTCs pa3MeLlaTb CMEXHO, NoA Win Hag NOMELLEeHNsIMM
XUNbIX KBapTUp, CNanbHbIX W WUIPOBbIX OETCKMX [OOLIKOMbHBIX YYPEeXOAEHUWA, cranbHbIMU MOMELLEHUSIMU  LLIKOI-
WHTEPHATOB, FOCTUHULL, OBLLEXUTUI CaHaTOpPUEB, JOMOB OTAbIXa, MAHCMOHATOB, NanaTaMu U onepaLuoHHbIMU GONbHUL,
noMeLLeHusIMA C AnuTenbHbIM MNpebbiBaHMeM OGOMbHbIX, kabuHeTamu Bpayewn, 3pUTErNbHbIMK 3anamMu 3penuLHbIX
npeanpusTUiA, 3a UCKMYEHWeM Tex MyHKTOB, FAe YyCTaHaBnvBaloTcs 6ecdyHOamMeHTHble Hacockl, obecneyvBaroLLme
YPOBEHb 3BYKOBOIO AaBfeHUs B CMEXHbIX MOMELLEHUSX, He NpeBblwarowwmi gonyctumein no CHull [1-12-77.

lMpumeyaHue — Ha Tennosble NYHKTbI, B KOTOPbIX npeaycMaTpmBaeTCAa yCTaHOBKa GeC(hyH,D,aMeHTHbIX HacocoB TpeﬁOBaHVIﬂ
HacTosALlero pasagena He pacnpocTpaHAKTCA.
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10.3 MunHuMManbHOe paccTosiHMe B CBeTY OT OTAENbHO CTOAWMX HaseMHbIx LTI go HapyXHbIX CTEH NOMELLEeHWUN,
nepeyvmcneHHblx B n. 10.2, AOMKHO NPUHUMATLCA HE MeHee 25 M.

10.4 HapyxHble orpaxgatoLime KOHCTPYKLUUM HA3EMHbIX TEMMOBbIX MYHKTOB OOMKHbI MMETb BENUYUHY M30NALUM OT
BO34YLUHOrO LWYyMa, onpeaensemMyto B cootsetcTtsum co CHul [1-12-77.

10.5 HapyxHble OBepu M BOpoTa TEMMOBbLIX MYHKTOB HE [OOSMKHbI, Kak MpaBwuio, ObiTb HanpaBneHbl B CTOPOHY
noMeLleHnin nepedncnenHolx B n. 10.2, M OOMKHbI MMETb YNIOTHEHME MPUTBOPOB C [OMYyCKaeMbiM 3a30pOM MO
nepumeTpy He 6onee 1 M. [donyckaeTcsa pasMellaTb HapyXHble OBEpM U BOpOTa B CTEHaX TEMMOBbIX MYyHKTOB,
obpalLieHHbIX B CTOPOHY Haubornee yaaneHHoro 13 ykasaHHbIX MOMELLEHWUIA.

10.6 HeobxoaMMOCTb MPUMEHEHMSI TNyLIUTENEN Lyma Ha BEHTUMSILMOHHBIX NPOEeMax B HaPYXHbIX OrpaxpeHusix
3BYyKOMornoLlatoLe 06nmLoBKM CTEH U MOTONKA U BbIGOP MX KOHCTPYKLIMKN JOMKHLI ONPeaensiTbCs pacyeToM.

3sykonornowaoLas obnmLoBka JOMKHa NpeaycMaTpmMBaTbCsa U3 HECropaeMblX MaTepuarnos.

10.7 B oTAENbHO CTOALMX TEMMOBLIX MYHKTaX TOMLWMHA BETOHHOro Mona OoSKHa NpuHUMMaTbes He meHee 0,2 M no
necyaHom NOACKINKe TONWMHON He MeHee 0,2 M. Mpu 3TOM B HA3EMHbIX TEMSIOBbIX NYHKTaX MON OOMMKEH OTAENATLCA OT
HapPYXHbIX OrpaxgatoLmnx KOHCTPYKLUMIA 3a30pOM LLUMPUHON He MeHee 0,05 M ¢ 3anofiHEHNEM ero Neckom.

10.8 B oTAEenbHO CTOSIWMX TENOBbIX MYHKTax PEeKOMeHAyeTCs npeaycMaTpuBaTb XXECTKOE KpernsieHWe HacocoB K
yHOAMEHTY, a BO BCTPOEHHbIX W MNPUCTPOEHHbIX TEMMOBbIX MyHKTAX Hacocbl credyeT YCTaHaBnvMBaTb Ha
BMOPOM3ONMPYHOLLME OCHOBAHUSI, Kak NpaBuIio, C NPYXMHHbIMW BUOPOM30NATOpaMu.

Ons coeamHeHus TpybonpoBoAoOB C nNaTpybkaMu HACOCOB AOMMKHbI NpeaycMaTpuBaTbes MMOkMe BCTaBKU ANMHOW He
MeHee 1 M, yCTaHaBNMMBaeMmble Kak NpPaBuno, B FOPU3OHTanbHOM nnockocTn. B kavecTBe rmmbkux BCTaBOK Mpu
Temnepatype TennoHocutens Ao 100 °C pekomeHayeTcs NpUHMMaTh PE3NHOBLIE HAMOPHbLIE PyKaBa C TEKCTUMBHBLIM Kap-
kacom no FOCT 18698.

B oToenbHO cTosAWMX TENNOBbLIX NYHKTaX rmbkne BCTaBKM JOMYCKAeTCA He npegycMmaTtpusaThb.

10.9 B mectax BBOAa TPybOMPOBOOOB, MAYLLMX OT OTAEMNbHO CTOALMX WM MPUCTPOEHHBLIX TEMMOBbLIX MYHKTOB, B
3[]aHNsI XXeCTKas 3agernka Tpyo B CTEHbI M PyHOAAMEHTbI 3TUX 34aHUIA HE JOMYCKaeTCs.

Pasmepbl oTBepcTuii aonsa npomnycka Tpyb yepe3 cTeHbl U yHAAMeHTbl OOMkHbl obecrneumBaTb 3a30p Mexay
NMOBEPXHOCTAMM TEMMOU3ONSALNOHHON KOHCTPYKLMM TPYObl U CTPOUTENBbHOM KOHCTPYKUMIA 3aaHus. Ons 3agenku 3asopa
cnepyeT NPUMEHATb 3MNacTUYHbIE BOAOra3oHeNpoH1MLaeMble MaTtepumarnsi.

HenopgBwxHble onopbl Ha 3Tux TpybonpoBogax AOMKHbI pasMeLlaTbCsi HAa pPacCcTOsiHAM He MeHee 4YeM 2 M OT
Hapy>XHOW CTeHbI 34aHus.

10.10 Bo BCTPOEHHbIX M MPUCTPOEHHbIX TEMMOBLIX MyHKTaX MoA onopbl TpybonpoBogoB U obopyaoBaHWUs Mpu UX
KpenneHum K CTPOUTENbHbLIM KOHCTPYKUMAM 30aHUs Heobxoammo npegycMaTpvBaTb BUOPOU3ONMpYOLLME NPOKNaaKu, B
Ka4yecTBe KOTOPbIX PEKOMEHAYETCS NPUMEHSATbL PE3UHOBbLIE BUOPON30NSATOPBI (KOBPUKK).

11 AONOJIHUTENbHbLIE TPEBOBAHUA K MPOEKTUPOBAHUIO
TENNOBbLIX MYHKTOB B OCOBbIX MPUPOOHbIX U KTMMATUYECKUX YCNOBUAX CTPOUTENBCTBA

OBLUME TPEBOBAHUA

11.1 MNpy NpoeKkTMpoOBaHMM TEMNMOBBLIX MYHKTOB B paioHax ¢ CEMCMUYHOCTBIO 8 Gannos 1 6onee, Ha BEYHOMEP3IbIX
rpyHTax, Ha noppabaTbiBaeMbiX TEPPUTOPUSIX M B paioHax C NPOCafoYHbIMKM OT 3amaymBaHus rpyHTamu |l Tuna
HeoGxoaumo cobntogath TpeGosaHus CHuM 2.02.01-83, CHulM 11-7-81" (u3g. 1995 r. ), CHuMM 2.02.04-88.

Mpu pa3melueHnn 6akoB Ha NpocagoyHbIX rpyHTax Il Tna cnegyet cobnogath Takke TpebosaHus CHull 2.04 02-
84",

lMpumeyaHue — Mpu NpocagoYHbIX rpyHTax | TMna TennoBble NYHKTbI NPOEKTUPYtOTCA 6e3 yyeTa TpeboBaHM AaHHOro pasaena.

PAWOHBbI C CENICMUYHOCTbIO 8 U 9 BANNOB

11.2 PacyeTHas CENCMNYHOCTb AN 34aHUA TENOoBbIX NYHKTOB AOMMKHA NPUHMMAaTLCH OAMHAKOBOW C YCTaHOBIIEHHOMN
pacyeTHON CENCMUYHOCTBIO ANS 34aHWIi, 06CNYy>XMBaeMbIX TENOBLIM MYHKTOM.

11.3 BbicoTa 34aHMIN Ha3eMHbIX TEMNSOBbIX MYHKTOB HE LOIMKHA NPeBbIWATh 4 M.

11.4 3anopHas perynvpylowasi 1 npefoxpaHutenbHas apMaTtypa He3aBUCMMO OT MapamMeTpoB TEMIOHOCUTENEN U
OnameTpoB Tpy6 JOMKHA NPUHUMATBCS CTarbHOW.

11.5 B wMecTtax npucoeavHeHuss TpyboMpoBOAOB K HacocaMm, BogonogorpeBatensMm u 6akaMm  [OOMKHbI
npeaycmMaTpmBaTbCsl  KOHCTPYKUMU  KOMMEHCALMOHHBIX YCTPOMCTB, obecneuyvBalolime npoaosibHble U YrioBble
nepemeLleHns TpybonposogoB. [lonyckaeTcs npuMmeHeHme rmbkux BctaBok no M.10.8 HacTosLero ceoga npaswun.

11.6 B mecTax npoxoga TpyOONpOBOAOB TEMMOBbLIX CeTen Yepe3 pyHOaMEHTbl U CTEHbl 30aHUA TENMOBbIX MYyHKTOB
3a30p Mexgy MOBEpPXHOCTbIO TENnOU3ONAUMOHHOW KOHCTPYKUMM TpyObl, BEPXOM U CTEHKaMuM MpoeMa [OIbKeH
npegycmatpmBaTtbcst He meHee 0,2 m.

[nsi 3agenku 3a3opa cnegyet NPYMEHsTb nacTUYHble BOOOra3oHenpoHULaemble MaTepuansl.

PAMOHbI BEYHHOMEP3JIbIX FPYHTOB
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11.7 MNpun pacyeTe TpPyOOMPOBOOOB HAa CaMOKOMMEHCALMIO TEMMOBbLIX YANMMHEHUWA C LIENbI0 MOBbLILEHWST TMOKOCTM
y4acTKOB TpyOGOMpOBOAOB MeEXAY HEMNOABMXHBLIMKW Onopamy pacyeTHOe TenrnoBoe YAJNUHEeHWe Yy4yacTka cregyet
yBenuuneaTb Ha 20 %.

11.8 3paHus 1M coopyXeHWst TENnnoBblX MYHKTOB criedyeT MpOeKkTUpoBaTb HaA3eMHbIMU C BEHTUNMPYEMbIMU
NOANONbAMW.

11.9 lNpoknagky TpybonpoBOAOB criegyeT npegycMaTpuBaTh Bbille YPOBHS Mona. YCTPOWCTBO B MOy KaHanoB 1
NPUSIMKOB He JomnycKaeTcs.

11.10 Ons onopoxHeHus obopyaoBaHWsi U TpyOOMPOBOAOB TEMSIOBOIO MyHKTA M CUCTEM MNOTPEONEeHMs Tennothbl
crnepyeT npegycmaTpyBaTtb CUCTEMY AipEHaXa U CNvBa BOAbI, CKIOYAOLLYI0 BO3AENCTBUE TENNOTbI Ha IPYHT.

11.11 Yucno napannensHo paboTarolimx BogonodorpeBarteneln Ans CUCTEM OTOMMEHUs1 OOMKHO ObiTb HEe MeHee
OBYX, paccyuTaHHbiX Ha 75 % npou3BOAUTENBHOCTU KaXAblA, @ AN CUCTEMbl OTOMSIEHUS 3OaHUA U COOPYXEHUN, He
JonycKalLLMX nepepbIBoB B nogadve Tennotsl, — Ha 100 %.

11.12 MNpun NnpumeHeHUN apmMaTypbl 0OLLENPOMBILLIIEHHOrO HAa3HAYeHUs 1 Kpenexa, U3roTOBNEHHOrO 13 YrnepoancTom
cTanu, JOMmkHbl cobnogaTbCa MEepONnpUATUS, UCKNIOYaloLLMe BO3MOXHOCTb CHIDKEHUS TeMnepaTypbl CTanu HWXe MUHYC
30 °C npw TpaHCNOPTUPOBAHUUN, XPAHEHNW, MOHTaXE W 3KCMyaTauumn.

11.13 3arnybneHne ©akoB ropsye BOAbl M KOHOEHCATHbIX OaKOB HMXE NIAHMPOBOYHBLIX OTMETOK 3eMiv Mpu
CTPOMTENbLCTBE HA BEYHOMEP3MbIX FPyHTAX Mo npuHUMny | (C COXpaHeHWeM Mep3rnoro COCTOSIHUS TPYHTOB) He
JonyckaeTcsi.

NMOAPABATbLIBAEMbIE TEPPUTOPUU

11.14 Tlpu npoekTMpoBaHUM TENMOBbLIX MNYHKTOB Ha noapabaTbiBaeMblX TeppUTOpUAX OOSMKHbI CcobnoaThes
TpeboBanus nn. 11.4—11.6.
11.15 Ycunusi oT HenoABWXHBLIX ONOP He AOIKHbI NepeaaBaThCs Ha KOHCTPYKLMIO 34aHWIA.

NMPOCAOOYHbIE OT 3AMAYMBAHUA MPYHTbI

11.16 Moa nonamu TennoBbiX MYHKTOB 1 Gakamu crnepyeT npegycMmaTpuBaTh YMNOTHEHME TPpyHTa Ha rnybuHy 2.0—
2,5M. KOHTYp YyNnoTHEHHOrO rpyHTa OCHOBaHWsI AOIMKEH ObiTh Gonblue rabapuToB COOPYXEHUSI He MeHee YyeM Ha 3,0 M B
KaXOyt0 CTOPOHY.

Monbl [OMKHbI ObiTb BOAOHENPOHWULAEMBIMW WM UMETb YKNOH He MeHee 0,01 M B CTOpoHy BOAOCGOPHOro
BOAOHENPOHMLLAEMOro NpUsiMKa.

B MecTax conpspkeHusi MOnoB CO CTEHAMM AOMKHbI NpegycMaTpuBaThCs BOAOHENPOHMLAEMbIE NIANHTYChI Ha BbICOTY
0,1—0,2m.

11.17 PaccTosiHne oT 6GakoB-akKyMyNnsiTOPOB U KOHAEHCaTHbIX 6akoB, pa3MellaembiX BHE TEnnoBbIX MyHKTOB, A0
30aHUA N COOPYXEHW AOIMKHO ObiTb: MpU rPyHTOBbIX ycroBusx |l Tuna (¢ BoAONpOHMUAEMbIMW MOACTMNAKLWMMMK
rpyHTammn) He MeHee 1,5 TOMWMHBI NPOCaAOYHOrO Crosi; MpWU FPyHTOBLIX ycnoeusx |l Tmna (c BogoHenpoHuuaembiMu
NOACTUNAIOLLMMW FPYHTaMW) HE MeHee Tpex TOJLLMH MPOCagoYHoro cnos, Ho He 6onee 40 m.

11.18 Mpoknagky TpybonpoBoaoB crneayeT NpegycMaTpuBaTh, Kak NpaBusio, Bbille YPOBHS Mnona.

JonyckaeTcsa npoknagka TpybonpoBoaoB B BOAOHEMNPOHMLAEMbIX KaHanax.

11.19 B mecTtax npoxoga TENNoBbIX ceTen Yyepes pyHAaMeHTbl NN CTEeHbl 30aHWIA TENOBbIX MYHKTOB 3a30p Mexay
NMOBEPXHOCTbIO  TEMOU3OMALUMOHHON  KOHCTPYKUMM  TpybonpoBoga UM BEPXOM  (HM30M) OTBEPCTUS  [OOIDKEH
npegycmaTpmBaThCs C y4eTOM BO3MOXHON NPOCAAKN 30aHMS UM COOPYXEHWS.

NMPUNOXEHUE 1
MWHUMATbHBIE PACCTOSAHUA B CBETY OT CTPOUTEJIbHbLIX KOHCTPYKLUA 0O TPYBEOMNPOBOOB,
OBOPYOBAHUA, APMATYPbI, MEXXQLY MTOBEPXHOCTAMW TEMNOU3ONALUOHHBLIX KOHCTPYKLIUA
CMEXHbIX TPYBOMPOBOOOB, A TAKXE LULUPUHA NMPOXOO0B
Ta6bnuua 1

MuHMManbHbIe paccTOAHUA B CBETY OT TPy6onpoBoaoB Ao
CTpoUTENbHbIX KOHCTPYKLMIA U A0 CMEXHbIX TPy60npoBoaoB

YCnoBHbIn PaccTosHMe OT NOBEPXHOCTU TEMNMON30NALMOHHOM KOHCTPYKLUK
amameTp TpyGonpoBoAoB, MM, HE MeHee
Tpybonposo
0B, MM
[0 CTEHBI ao [o nona [0 NMOBEPXHOCTU
nepekpbITUS TENNOM30ALMOHHON KOHCTPYKLMK

CMexXHoro Tpybonposoaa
Mo BepTukany | no ropusoHTanu
25—80 150 100 150 100 100
100—250 170 100 200 140 140
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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—IIp  PEKOHCTPYKUMW  TEMMOBbIX  MYHKTOB C  UCMOSIb30BaAHUEM
CYLLIECTBYIOLLUMX CTPOUTENbHbIX KOHCTPYKUUIA [OMycKaeTcsl OTCTYMreHue oT pa3mepos,
yKasaHHbIX B faHHoW Tabnuue, Ho ¢ y4eTom TpebosaHuii n. 2.33.
Tabnuua 2
HavnmeHoBaHne 06opyaoBaHUs U CTPOUTENbHBLIX KOHCTPYKLWIA, LunpuHa npoxogoB
MeXay KOTOpbIMU NpedycMaTpuBatoTCs NPoxXoabl B CBETY, MM, He
MeHee
Mexay Hacocamu ¢ anekTpoasuratensamMmm Hanpskednem go 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexay Hacocamu 1 CTeHow 1,0
Mexgy Hacocamu 1 pacnpefenuTenbHbIM LWMTOM UK LLUTOM 2,0
KWUIMnA
Mexay BbiCTynatoLwmmm Yactsimm obopyaoBaHus 0,8
(BoponoporpeBartenein, rpsa3eBUKOB, 3M1eBaTOPOB U AP.) UNn
BbICTyMaoLWUMn YacTsamu obopyaoBaHms U CTEHON
OT nona mnun nepexpbITUS 40 NOBEPXHOCTN TEMMON30NALMOHHBIX 0,7
KOHCTPYKUMI Tpy6onpoBoaos
[Onsa o6cnyxuBaHna apmaTypbl U KOMNEHCATOPOB (OT CTEHbI A0
draHua apmaTypbl UnK A0 KOMMeHcaTopa) Npu anameTpe Tpyo6,
MM:
[0 500 0,6
ot 600 go 900 0,7
[Mpn ycTaHOBKe ABYX HACOCOB C 3NEKTPOABUraTENSIMU HAa OQHOM 1,0
dyHpameHTe 6e3 npoxoda Mexay HUMM, Ho ¢ obecneveHnem
BOKpPYI CABOEHHOW YCTAaHOBKW NPOXOA0B
Tabnuua 3

MuHuMManbHOe paccTosiHue B CBeTy Mexay Tpy6onpoBogammn U CTpouTenbHbLIMU KOHCTPYKLMAMM

HaumeHoBaHue PaccTosHue B cBeTy,
MM,
He MeHee
OT BbICTYnawLwWmMx YacTen apmatypbl wunu obopygoBaHus (c 200
Y4ETOM TENNOU3OMNALMOHHON KOHCTPYKLMWN) A0 CTEHbI
OT BbICTYNawLWMX YacTeid HacoCOB C JNeKTpoaBuUraTensiMu 300

HanpsbkeHuem go 1000 B ¢ gnameTpom HamopHoro natpybka He
6onee 100 mm (npu ycTaHoBKe Y CTeHbI 6€3 npoxoaa) Ao

CTeHbl

Mexay BbICTynaloLWMMM YacTsAMW HACOCOB U dMeKTpoABUraTenew 300
npu ycTaHOBKE OBYX HACOCOB C 3NEKTPOABUraTensiMM Ha OZHOM
dyHOAaMeHTe y cTeHbl 6e3 npoxoada

OT naHua 3aaBWKKM Ha OTBETBMEHUM [0 MNOBEPXHOCTU 100
Tennon3onsALMOHHOW KOHCTPYKLIMN OCHOBHBIX TPY6

OT BbIABMHYTOrO WNUHAENS 3aABWMXKKN (MNW LWITypBana) 4O CTeHbI 100
unu nepekpblTus Npu Dy <400 mm

To xe, npu Dy =500 mMm 200
OT nona Ao HU3a TENon3oNsLUMOHHON KOHCTPYKLUM apMmaTypbl 100
OT cTeHbl UM OT (onaHLa 3aBWKKM 40 WTYLEepoB Ans 100
BbiMycka BOAbl UM BO3ayXa

OT nona unu nepekpbITUS A0 NOBEPXHOCTU TENOU3ONALMOHHON 300

KOHCTPYKUMM TPYO OTBETBEHUI

NMPUNOXEHMUE 2

METOOWKA ONPEQENEHUSA PACYETHOMW TENNOBOW NPOU3BOOUTENBLHOCTU BOOONOAOIrPEBATENEN
OTOMJEHUA U TOPAYEIO BOOOCHABXEHUA

1. PacuyeTHylo TenmoByl NpoOU3BOAMTENBLHOCTb BOAOMNOAOrpeBaTenein Q% cnegyet MNpUHUMaTb MO pacyeTHbIM

TENMOBbLIM MOTOKAM Ha OTOMNSEHWE, BEHTUNALMIO U ropsiiee BoJocHabxeHue, NpuBeAeHHbIM B NMPOEKTHOW JOKYMeHTaLUmm
3[4aHUN N COOPYXKEHWI.
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Mpu OTCYTCTBMM NPOEKTHON AOKYMEHTaUUW OOMycKaeTcsi onpenensTe pacyeTHble TensoBble NOTOKU B COOTBETCTBUM
c ykasaHusamu CHulM 2.04. 07-86" (N0 yKpyMHEHHbLIM nokasaTensam).

2. Pac4yeTHyl0 TennoByk NPOM3BOAMTENBHOCTb BOAOMOAOrpeBaTenen Ans CUCTEM OTOMSEeHUs QSPO cnegyet
onpeaensaTb Npu pacyeTHON TeMnepaType Hapy)XHOro Bo3ayxa Afsi NPOeKTUpoBaHus oTonsnenus t, , °C, u npuHMMaTh no
MaKCcUMarsibHbIM TEMNSOBbLIM MOTOKAM Qomax, ONPEAENsSeMbIM B COOTBETCTBUM C yKazaHuem n. 1.

Mpu He3aBUCMMOM NMPUCOEAMHEHUN CUCTEM OTOMNEHNS U BEHTUNSAUMM Yepes obWwuii BogonogorpesaTenb pacyeTHas
TennoBas NPoOM3BOANTENBHOCTL BoAomnogorpesartens, BT, onpegensercs no cymme MakCMMarbHbIX TEMOBLIX NMOTOKOB

Ha oTonjieHne n BEHTUNAUUnIo:
SP
QO - QO max + va,ax

3. PacyeTHyto TennoBylo Npou3BOAMTENLHOCTL Bogonodorpesateneit, BT, ans cuctem ropsiyero BogocHabxeHusi ¢
y4eTOM MOTepb TEMMoThl MOAANWMMA U LMPKYNISILMOHHBIMK TpyGonposogamu Q57 BT crneayeT onpeaensitb npu
TemnepaTypax BoAbl B TOUke M3rnoMa rpadumka TemrnepaTtyp BOAbl B COOTBETCTBUM C yKa3aHUsiMu N. 1, a npyu oTCyTCTBUM
NPOEKTHOW AOKYMEHTauuM — Mo TENSIOBbIM NOTOKaM, onpeaensieMbIM Mo creayrwmum dopmMynam

npy HanuuMm GakoB-aKKyMyNsiTOPOB HarpeBaemow BoAbl y NoTpebuTenenn — No cpegHemy TEnsoBOMY MOTOKY Ha
ropsiyuee BogocHabxeHue 3a oTONUTENbHBIN Nepuoa, onpegensemomy no n. 3. 13,a CHull 2.04. 01-85, no cdopmyne

h
Q;

SP
Qh = 12 nnn 3aBUCUMOCTU OT NPUHATOIO 3anaca TensioTbl B Gakax no npun. 7n8 yKaSaHHOI7I rnasbl (VIJ'II/I no CHuM

* sP .
2.04 07-86 —Qh = th )

npu OTCYTCTBUM BaKoB-aKKyMynsiTOpOB HarpeBaemol BoAbl y noTpebuteneir — MO MaKCMMasibHbIM TEMnnoBbIM
noTokam Ha ropsiyee BogocHabxeHue, onpegensembim no n. 3.13,6 CHull 2.04.01-85, Q:P:Q: (vnn no CHuM 2.

04.07-86' Q¥ -Q, )

4, |_|pl/| OTCYTCTBUMN [OaHHbIX O BelM4YMHE NOoTepb TensoTbl pr6OI'IpOBO,EI,aMI/I CucTtemM ropsadero BOAOCHabXeHust
AonyckaeTcda TennoBble NOTOKM Ha ropsayee BoAocCHabxeHue. BT, onpegenAaTb no q)opmynaM npu Hann4nm 6akoB-
AKKYMYIATOpPOB

Q.= % hm(55 -~ tc)(1 + km); )
MpmW OTCYTCTBUM GaKOB-aKKyMyIISiTOPOB thax = % . (Gh max T Ghmc KTH)(55 - tc); (2)

roe Krp— KO3(PUUMEHT, ydMTbIBAKOLWMIN NOTepu TennoTbl TpybonpoBogamm CUCTEM ropsyvero BogocHabXeHus,
NpYHUMaEMBbIN

no tabn. 1.
Tabnuua 1
Tunbl cucTem ropsidero BogocHabxeHus KoadhdumumeHT, yunteiBaoLwmini notepm
TennoTbl Tpy6onpoBogamu, Krn
npv Hanuuumn Tennoebix | 6e3 Tenno-
ceTel ropsyero BbIX ceTen
BOOOCHabXeHus nocne ropsiyero
utn BOAOCHab-
XKEHUs!
C nsonunpoBaHHbIMK CTosikaMun 6e3 norno- 0,15 0,1
TeHuecylumTenen
To xe, C nonoTeHuecyLuMTeNnsImMmn 0,25 0,2
C HensonupoBaHHbIMK CTOSIKAMU U 0,35 0,3
NoNOTEHLECYLLUNTENAMU
Ta6nuua 2
YucneHHocTtb xutenen | 150 [ 250 | 350 500 700 | 1000 | 1500 2000
KoadpcbmumeHT vacosonn | 5,15 4,5 | 4,1 3,75 3,5 3,27 | 3,09 2,97
HepaBHOMEPHOCTU
BOCONOTPEONEHMS Ky

MpopomkeHune Taén. 2
YncneHHocTb xuTenen |2500(3000] 4000 [ 5000 | 6000 | 7500 | 10000 | 20000

KoadhdpmumeHT yacooi 2,9 (2,85 2,78 | 2,74 2,7 2,65 2,6 2,4
HepaBHOMEpPHOCTU
BoAONOTPEONEHNS Ky

MpKn OTCYTCTBUM AaHHbIX O KONMYECTBE U XapaKTepPUCTMKE BOAOPa3GopHbLIX MPMBOPOB YacoBOi pacxog ropsyer Boabl
Ghmax 47151 XUMbIX paioHOB AoMycKkaeTcs onpeaensTs no opmyne
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Ghmax = KT z Gh’ (3)

roe Ky — KoahULNEHT YacoBOW HEPAaBHOMEPHOCTM BOAOMNOTPEONEHNSI NPUHUMAEMbIN No Tabn. 2.

MpumeyaHue — [nsi cuctem ropsiyero BoAOCHabXeHUsi, 06CMNyX1BatoLLnX OLHOBPEMEHHO XUIble U OBLLECTBEHHbIE
30aHus, K03(MULMEHT YacOBOW HEpPaBHOMEPHOCTW criefyeT MPUWHWMAaTb MO CyMME YMCMEHHOCTU XKUTENen B KUIbIX
30aHUAX W YCITOBHOW YNCNEHHOCTU xuTenen Uy, B 0BLLECTBEHHbIX 30aHWAX, onpeaensemMoii no copmyne

U,, =025 G @)
obLy

roe G hnm — cpegHu pacxon BOAbl Ha ropsdee BOOOCHabXeHWe 3a OTOMUTENbHLIM Mnepuop, Kr/d, Ans
o6LLecTBEHHbIX 3aaHui, onpeaensiembli no CHulM 2.04.01-85.

Mpn OTCYTCTBUM OaAHHBLIX O Ha3Ha4YeHWM OOLLECTBEHHbIX 34aHMM AonyckaeTcs npu onpefeneHum koadduumeHTa
4aCcoBOW HEPABHOMEPHOCTU MO Tabn. 2 YCNOBHO YACNEHHOCTb XUTEeNen npuHMuMaTh ¢ koadduuneHTom 1,2.

NMPUNOXEHUE 3
METOAWKA ONPEOENEHUA MAPAMETPOB ANA PACYETA BOAOMNOAOIrPEBATEJIENM OTOMJIEHMA

1. PacyeT noBepxHOCTW HarpeBa BogonogorpesaTenen otonneHusa F, M2, npoBOANTCS Npu TemnepaType BoAbl B
TENIOBOW CETU, COOTBETCTBYHLLEN F?CHGTHOVI TeMnepartype HapyXHOro Bo3zyxa Af1si NPOEKTUPOBaHWUS OTOMMEHNS, U Ha
pacyeTHy NPon3BOAMTENbHOCTE Q' (, ONpeaeneHHyto no npun. 2 , no dopmyne

SP
Q,

F—= >0
kAt,,

(1)

2. TemnepaTypy HarpeBaeMoi BoAbl criegyeT NpUHUMaTh:

Ha BXxoAde B BOOOMOAOrpeBaterb T,, — PaBHOW TemnepaTtype BoAbl a obpaTtHOM TpybonpoBoge CUCTEM OTOMMEHUs
npu Temnepartype Hapy>XHoro Bosgyxa to;

Ha BbIXOAE U3 BOOONOAOrpeBaTens tp1 — PaBHOW TemnepaType BoAbl B noAatoliem TpybonposBoe TennoBbIX ceTen
3a UTM wnm B nogawwem TpyOGONpoOBOAE CUCTEMbI OTOMMEHWUs MpW ycTaHOBKe Bogonogorpesatenss B UTI npu
TemnepaType HapyxHoro Bo3ayxa to;

MpumevaHne — Tlpn He3aBUCUMOM MPUCOEONHEHUN CUCTEM OTOMSIEHMS W  BEHTUNAUMM 4epe3 obLimin
BOogonoAorpesartenb TeMnepaTypy HarpeBaeMon Bodbl B obpaTtHoM TpybonpoBoae Ha Bxofe B BogomnogorpesaTernb crne-
OyeT onpefensaTb C y4eToM TemnepaTypbl BOoAbl NMOcre npu coeavHeHus TpybonpoBoga cucTeMbl BeHTUnsumun. Mpu
pacxoge TennoTbl Ha BeHTMnNAUMIO He 6onee 15 % cymMmapHOro MakcMManbHOro 4acoBOro pacxoga TennoTbl Ha
OoTONfNeHne [JOonyckaeTcs TemnepaTypy HarpeBaemon BOAbl Mepen BoAonogorpeBateneM MpYHUMATb  paBHOM
Temnepatype BoAbl B 06paTHOM TpybonpoBoae CUCTEMbI OTOMNMNEHUSI.

3. Temnepatypy rpetoLeli Boabl cnegyeT NpuHUMaTh:

Ha BXode B BOOOMOAOrpeBaTBMb — PaBHOW TemnepaType BoAbl B nogatollem TpybonpoBoae TEnnoBow CeTU Ha
BBOJE B TEMIOBOW NYHKT T4, NPW TEMMNEpAaType HapyXHOro Bo3ayxa to,

Ha BbIxog4e W3 BogonogorpeeaTenst tgp;, — Ha 5—10 °C Bblwe TemnepaTtypbl BOAbl B obpaTHOM Tpybonposoae
CMCTEMbI OTOMMEHNSA NPU PaCcYETHON TemnepaType Hapy>KHOro Bosgyxa to;

4. PacyeTHble pacxogbl Boabl Ggo M Gomax, K4, ANS pacdeTa BOAONOAOrpeBaTenelnt CMCTEM OTOMMEHUs crieayet
onpegenaTb No hopmynam:

rpetoLlen Boabl

36Q
G = omax (2)
’ (T1 - Toz)c
HarpeBaemMow BoAbl
36Q
G . — omax (3)
’ (Tm - Tz)c

Mpn He3aBUCMMOM MPUCOEOVHEHUN CUCTEM OTOMMEHUS W BEHTUNSUMM 4epe3 o6WuMi BoaonogorpeBartenb
pacyeTHble pacxoabl Boabl Gy, U Gomax, KI/4, CrieayeT onpenensite no popmynam:
rpetoLlen Boabl

HarpeBaeMOVl BOAblI
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G _ 3'6(Q0max + vaaX) (5)
omax (’[01 _ ’[2)0

rae Qomax, Qumax — COOTBETCTBEHHO MaKcUMasibHbIe TEMMOBbLIE NOTOKM Ha OTOMNSIEHNE M BEHTURsALMIO, BT.
5. TemnepaTypHbIit Hanop Atg, °C. BogonogorpeBaTtersi OTOMNEHWs onpeaensieTcs no hopmyre

A t _ (T1 B To1) B (Toz B T.) ®)
T g T T

To2~ Ta
6. KoadpchmumeHT Tennonepenaym B 3aBMCUMOCTU OT KOHCTPYKLUUWM BOAOMNOAOrpeBaTens criegyeT onpeaenstb Mo
npun. 7—9.

NMPUNOXEHUE 4

METOAOWKA ONPEQENEHUA NAPAMETPOB AJ1A PACYETA BOLI,OI'IOHOFPE@ATEHEVI rOPAYEIO
BOAOCHABXEHUA, MPUCOEANHEHHbBIX MO OAHOCTYMNEHYATOUN CXEME

1. PacyeT NoBepxHOCTM HarpeBa BOAONOAOrpeBaTENEN ropsiyero BogocHabxeHUst cnegyet npoussoanTb (cM. puc. 1)
npu TemnepaType BoAbl B nogatowem TpybonpoBode TENnsnoBOW CETM COOTBETCTBYHOLLEW TOYKe M3noma rpaduka
Temnepartyp BOAbl, UMW NpY MUHMManNbLHOW TeMnepaType BOAbl, €CM OTCYTCTBYeT U3NoM rpadumka TemnepaTyp, U no
pacyeTHON NPOM3BOAMTENBHOCTU, ONPEAENEeHHON No npun. 2

SP
Q.

T kA t,

roe Q57 onpegensieTcs Npyu HanuumMm GakoB-akKymynsiTopoB no cpopmyne (1) npun. 2, a npu oTcyTCTBUM GakoB-
aKKyMynsiTopoB — no copmyne (2) npun. 2.

2. Temnepatypy HarpeBaemol BoAbl criefyeT MpUHUMAThL: Ha BXode B Bogonogorpesatens t— paBHon 5 °C ecnu
OTCYTCTBYIOT 3KCMIyaTauMOHHble JaHHble Ha BbiIxoAde u3 Boponogorpesatens t, — pasHon 60 °C, a npu BakyyMHOM
neaspaumm — 65 °C.

3. TemnepaTtypy rpetoLen sBoasl cnegyeT NpUHMMAaTh: Ha BXode B BoAOMNoOA4orpesaTtenb t'y — paBHOW TemnepaType
BOAbl B MofatollemM TpybonpoBoge TENMOBOW CETU Ha BBOAE B TEMMOBOW MyHKT NpU TeMnepatype Hapy>XHOro Bo3ayxa B
TO4YKe n3noma rpacduka TemnepaTyp BoAbl, Ha BbIxode M3 BOA4O nogorpesaTensi t's — pasHon 30 °C.

4. PacyeTHble pacxogbl Boabl Gg, n Gy, Kr/4, ona pacyeTta BogonogorpeBaTtens ropsyero BogocHabxeHus cneayet
onpegenaTb No hopmynam

rpetoLlen Boabl

F (1

sP
G :& 2)
dh '
T/ -1's)c
HarpeBaeMOVl BOObl
36Q
G = (3)

(t-t)e

5. TemnepaTypHbI Hanop BoA4ONOAOrpeBaTENs ropsvero BOAOCHabXeHNs1 onpenensieTcsi no opmyrne

r _ _ r _
(', L)(r1 m)
'
t's-t
23lg ,3 €
T~ th
6. KoatbdmumeHT Temnonepegaqu B 3aBUCUMOCTM OT KOHCTPYKUMWM BOAOMOAOrpeBaTtens crieqyeT Onpeaensatb Mo
npun. 7—9.

At =

NMPUNOXEHUE 5

METOAWKA ONPEOENEHUA NAPAMETPOB AN PACYETA BOAOMNOOOrPEBATENIEN FOPAYEIO
BOOOCHABXEHUA, NPUCOEOUHEHHbBIX MO OBYXCTYNEHYATON CXEME
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MeToaouka pacdeTa BOAOMNOAOrpeBaTeriell ropsiiero BOAOCHAOXEHWS, MPUCOEOMHEHHbIX K TEMnoBOW CEeTU o
OBYXCTyMNeHyaTon cxeme (CM. puc. 2— 4) c orpaHuM4eHVeM MaKCMMarnbHOro pacxoga CeTeBOW BOAbl Ha BBOQ,
npuMeHsieMasi 40 HaCTOSLLEro BpPEMEHM OCHOBaHa Ha KOCBEHHOM MeTofAe, N0 KOTOPOMY TenroBasi NPON3BOANTENBHOCTb
| cTyneHn BogonogorpeBaTenen onpeaensieTcs 6anaHCOBOM Harpyskoi ropsyero BogocHabxkeHusi, a Il ctyneHn — no
pasHuLe Harpy3ok Mexay pacqeTHoW WM Harpyskon lctyneHu. MNpu aTom He cobnopaeTcs NPUHLMI HEenpepbiBHOCTU:
TemnepaTypa HarpeBaemol BoAbl Ha BbIXxoAe M3 BoAonogorpesartens | cTyneHu He coBnagaeT ¢ TeMnepaTypoi Tou xe
BOAbl Ha BxoAe BO |l cTyneHb, YTO 3aTpyaHSIET ee UCMONb30BaHWe Afst MaLUMHHOIO cyeTa.

HoBasi meToaunka pacyeTa 6onee nornyHa Ans ABYXCTYNEHYATON CXEMbl C OFPaHUYEHNEM MakCMMasbHOIO pacxoda
ceTeBoMn BoAbl Ha BBoA. OHa OCHOBaHa Ha TOM NOMOXEHUN, YTO B YaC MaKCMManbHOro Bogopasbopa npu pacyeTHon ans
nogbopa BogonoforpeBaTenen TemnepaTtype HapyXHOro Bo3dyxa COOTBETCTBYIOLLEN TOYKE M3NOMa LEHTparbHOro
TemnepaTtypHoro rpacumka, BO3MOXHO NpeKpalleHne nogaym TennoTel Ha OTONMEHUE, U BCA ceTeBasi Boga NOCTynaeT Ha
ropsiuee BOLOCHabXeHMe.

[nsa Bblbopa HeobxoaMMoro TunopasmMepa M Yncra CeKUMn KOXyXOoTpyOHOro nmbo umucna nnacTuH M Yucna XodoB
nnacTMHYaToro BoAonoaorpesartenen criegyeT onpeaeniTb MNOBEPXHOCTL HArpeBa Nno pacyeTHOWM NPON3BOAUTENBHOCTU U
TemnepaTtypam rpeloLwen n HarpeBaeMol BoAbl M3 TEMsIOBOrO pacyeTa B COOTBETCTBMM C  HWDKEMNPUBEAEHHBLIMU
dopmynamm.

1. PacyeT noBepxHocTu Harpesa F, M2, BoAonodorpeBaTenel ropsyero BoAOCHabXeHNs1 AOMKEH NPOM3BOAMTLCS Npu
TemnepaType BoAbl B nofatoLlem TpybonpoBoae TennoBon ceTu, COOTBETCTBYHOLLEN TOUKe M3NoMa rpadmka TemnepaTyp
BOObl UMW MPU MUHMMarnbHOW TemnepaType BOAbl, €CM OTCYTCTBYET M3INOM rpaduka Temnepartyp, Tak Kak npu 3Tom
pexume 6yaeT MUHMMAIbHBIN Nepenag TeMnepartyp 1 3HadeHui koadhduumeHTa Tennonepeaaym, no opmyne

SP
Q,

F=—"— ™)
kat,
roe Q% — pacueTHas TennoBas MPOM3BOAUTENLHOCTb BOAOMNOAOTPEBATENE rOPSIMEro  BOAOCHAGKEHMS,
onpegenseTcs no npun. 2,
K — KO3dpuUMeHT Tennonepenauu, BT/(M2 °C), onpegensetcs B 3aBUCUMOCTM  OT  KOHCTPYKLMK

Bogonogorpesarene no npun 7—9,

At,, — cpefHenorapudMmuyeckas pasHOCTb TeMnepaTtyp Mexay rpelollen U Harpesaemoi BoAon (TemnepaTypHbli
Hanop) °C, onpegensieTca no opmyne (18) HacTosLWEro NPUNOXEHNS.

2. PacnpepeneHune pacyeTHOW TeNnoBoW NPOU3BOAUTENLHOCTU Q%% Boponogorpesartenent mexay | u Il cryneHsmun
OCYLLECTBMAETCS UCX0OA U3 YCNOBWSs, YTO HarpeBaemas Boga Bo |l ctyneHn gorpesaetca fo temnepatypsl t, = 60 °C, a
B | cTyneHn — po temnepaTypbl t', onpeaensieMon TEXHMKO-9KOHOMUYECKUM pacvyeToM unn npuHnmaemon Ha 5 °C
MeHee TemnepaTypbl CeTeBOW BoAbl B 06paTHOM TpyOONpoBOAE B TOUKE M3nomMa rpaduka.

PacyeTHass TennoBasi npounsBoauTENbHOCTL Bogonogorpesatenen | u Il cTtyneHen QSP"”h, BT, onpenensietca no

dopmynam
SPI I C
Qh = Gh max(th - tc)% (2)
SP C
Q. ==(35hmax(th-t;)gg;; )

3. TemnepaTypa HarpeBaemou Boabl, °C, nocne | ctyneHn onpegensieTcd no popmynam:
npv 3aBMCMMOM NPUCOEAMHEHNN CUCTEMbI OTOMNMEHMUS

t=1'.-5 @

npn HesaBUMCMMOM npucoeanHeHnn cCMcTeMbl OTOMNEeHUA

I
[ A

t.=1'-5 (5)

4. MakcumanbHbI pacxof HarpeBaeMon Boabl, Kr/d, npoxogsien yepes | n Il ctyneHn BogonogorpesaTtens, cneayet

paccunTbIBaTb MCXOOS M3 MaKCMMalbHOro TEnyoBOro NMoToka Ha ropsiyee BogocHabxeHne Qumax, ONMPEAensiemMoro no

dopmyne 2 npu. 2, n Harpesa Boabl o 60 °C Bo Il ctyneHu:
GSP _ 3.6 thax (6)
hmax

(t,-t)e
5. Pacxop rpetoLuen Boasl Gy, Kr/u:
a) Ana TennoBbIX MYHKTOB MpU OTCYTCTBUM BEHTUISILMOHHOW Harpy3ky pacxod rperolleit BoAbl NPUHUMaeTcsi
oguHakosbiM Ans | v |l ctyneHen BogonogorpesaTenen u onpegenseTcs:
npu perynupoBaHWM OTMycKa TENnoTbl MO COBMELLEHHON Harpyske OTOMMEHUs U ropsyero BoAOCHAbOXeHVUs — Mo
MakcMMarnbHOMY pacxofy CeTeBOW BoAbl Ha ropsiyee BogocHabxeHne (popmyna (7)) nmbo no mMakcumanbHOMY pacxony
ceTeBOM BOAbI Ha oTonneHune (popmyna (8)):
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36-055Q

SP _ hmax . 7)
G d (T 11 -1 IZ)C ’
SP _ _ M (8)
G d GdO (T1 _ ’CZ)C’

B kauyecTBe pacyeTHoW NpuHUMaeTcs Gorbluasi U3 NONyYeHHbIX BESIMYUH,
npv perynupoBaHuy OTMycKa TEMnoThbl MO Harpy3ke OTOMMEHUS pacyeTHbI Pacxoa rpetoLlen Boabl onpeaensercs no

dopmyne
SP
Gd = Gdo +12 Gdhm ©)
1
_ 3.6th 55— tn (10)
G,.= ; Y 0.2
C(T 1= T 2) -t
Mpwv aTOM cregyeT NpoBepsiTb TEMNepaTypy rperoLleit Boabl Ha Bbixode 13 sogononorpesatens | cryneny npy Qpmax
no cpopmyne
36Q
! _ ot _ " hmax
T,=T 1~ SP (11)

cGG,

B cnyyae ecnu Temnepartypa, onpegeneHHasa no gopmyne (11 ), nonydmnacbk Huxe 15 °C, 10 ' cnegyeT npyHMMaTh
paBHow 15 °C, a pacxog rpetoLLen Bogbl nepecumTatb no hopmyne

sp _ 36Qum . (12)
“ (g',-15)c

6) ANs TENMOBbIX MYHKTOB NPU HaNMYnM BEHTUNALMOHHON Harpy3ku pacxof, rpetoLleit Bogbl NpUHMMaeTcs

ansa | ctynenn
SPI
Gd - Gdh max + Gdo ’ (13)

SPII
Gd = Gdh max (14)

6. TemnepaTypa rpetowyeri Boapl, °C, Ha Bbixode 13 Bogonoaorpesatens |l ctynexnu r"zi

SPII
’CH _ T, _ 36 Qh (15)
2 1 c GSPII

d

ansa Il ctynexun

7. Temnepatypa rpetowien sogbl, °C, Ha Bxoge B Bogonogorpesarens | ctyneHm r'1

11
TI _ T, Gdhmax + T Gdo
1 Gdhmax + Gdo

8. Temnepatypa rpetoLLer Bogpl, °C, Ha BbIXofe U3 Bogonogorpesatens | cTynexm 15

C_, 38Q)
=1 e (17)
’CQ 'C 1 CGSPI

d
9. CpegHenorapndmmyeckas pasHOCTb TeMNepaTyp Mexay rperoLlen n Harpeesaemon sogon, °C

Atcp - AtM_AA§6

At,

2.31g

NPUNOXEHUE 6
METOOWKA ONPEQENEHUSA NAPAMETPOB N1 PACYETA BOAONOQOMPEBATENEN FTOPAYEIO

BOOOCHABXEHUA, NPUCOEANHEHHBLIX MO ABYXCTYNEHYATOW CXEME CO
CTABMNU3ALMUEN PACXOOA BOObl HA OTOMJEHME
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1. MOBEPXHOCTL HarpeBa BOAOMNOAOrpeBaTenei (CM. puc. 8) ropsuero BogocHabxeHus F, M°, onpeaenseTcs npu
Temneparype BoAbl B nodatoLlem Tpy6onpoBoae TENNOBOW CETU, COOTBETCTBYHOLLEN TOUKe U3NoMa rpadvka TemMnepaTyp
BOAbI, UM MPU MUHUMAIIbHOW TemnepaTtype BoAbl, €CINM OTCYTCTBYET M3MOM rpadvka TemnepaTtyp, Tak Kak npu 3ToM
pexume 6yaeT MUHMManbHLIN Nepenag TemMnepaTyp U 3HaYeHWin ko3 dULUMeEHTa Tennonepeaayn, no opmyne

_ 4y
kA tcp

roe Qsph — pacyeTHas TennoBas NPOU3BOAUTENBLHOCTbL BoAoNodorpeBaTenen ropsyero BogocHabxewus, BT,
onpegenseTcs no npun. 2;

Ate, — cpefHenorapudmmuyeckan pasHoOCTb TeMnepartyp Mexay rpetllen n Harpesaemon sogou, °C, onpeaensertca
no npwun. 5;

K — Ko3dpduuMeHT Tennonepenauu, BT/(M2 °C), onpegensetca B 3aBUCUMOCTM OT  KOHCTPYKLUK
BogonogorpesaTenen no npun. 7—9.

2. Tennoson noTok Ha |l cTyneHb BogonodorpesaTens QSP”hd, BT, npu AByxcTyneH4aTon cxeme npucoeavHeHus
BoAonogorpesaTener ropsavero BogocHabxeHms (no puc. 8), Heo6xoauMbI TONMbKO ANS BbIYUCIIEHNST pacxoda rpetoLLen
BOAbl, MPU MakCMManbHOM TENSIOBOM MOTOKE Ha BeHTUNsAUMio He 6onee 15 % mMakcMmanbHOro TEnnoBOro nNotoka Ha
oTonneHne onpegensieTcs no opmynam

npu OTCYTCTBUM BAKOB-aKKyMyIATOPOB HarpeBaeMol Boabl

F (1

c

SP
th ! - 12 Ghm(55 - t;)% + th; (2)

npy HanMunm 6akoB-akKyMynsITOPOB HarpeBaemMoi BoAbl

SP C
Q- G, (55 _ t;)% Q. 3)

rae Qp — TensoBble NoTepu TpybonpoBOAOB CUCTEM ropsiyero BogocHabxeHus, BT.

Mpn OTCYTCTBUM [JaHHbIX O BENIMYMHE TEMMOBbIX MOTEPb TPYGOMpPOBOAaMM CUCTEM TOpsiero BOLOCHAGXeHUs
TennoBoW noTok Ha Il cTyneHs Bogonoaorpesatens, Bt, Q" nonyckaetcs onpeaensite no dopmynam

npu OTCYTCTBUM GAKOB-aKKyMymnsiTOPOB HarpeBaemoii BoAbl

QY= 55G[1255- 1)K, (65-t)) @

npy HanMunm 6akoB-akKyMynsTOPOB HarpeBaeMoi BoAbl

Q. = 3—(_36 - [(55 ) +K..(55- tc)]: (5)

roe Krp— KO3hUUMEHT, yuuTbiBaOWUIA MOTEpU TennoTel TpybonpoBogamMu CUCTEM ropsyero BogocHabXeHus,
npyvHUMaeTcs no npun. 2.

3. PacnpegeneHvne pacyeTHOW TEMnOBOM MPOM3BOAUTENBLHOCTM Bogonogorpesatenen mexagy | u Il ctyneHamu,
onpegeneHve pacyeTHbIX TeMnepaTyp U pacxodoB BoAbl ANs pacyeTa BogonogorpesaTtenen crnegyeT NpUHUMaTh Mo
Tabnuue.

O6nacTb NpUMeHeHUsi cxeMbl (no puc.8)

HaumeHoBaHue pacyeTHbIX BENMUYUH

NPOV3BOACTBEHHbIE 3AaHUs, rpynna
XKUNbIX U 06LLECTBEHHbIX 34aHuI C
MaKCMMarbHbIM TEMFIOBLIM MOTOKOM
Ha BeHTUnsUmMo 6onee15%
MaKCMMarbHOrO TENMoBOro NOToka
Ha oTonnexve

Xunble n 06LLleCTBEHHbIE 30aHua
C MakcumarnbHbIM TENNOBLIM
NOTOKOM Ha BEHTUNALUIO HE
6onee15% MakcumarnsHoro

TensoBoOro noToka Ha
oTonneHne

1

2

3

I cTy
PacyeTHas Tennosas npousBoauTenb-
HOCTb 1 cTyneHu Bogonogorpesartens

Temnepatypa Harpesaemoi Boapl, °C, Ha
BXO[le B BOAOMNOAOrpeBaTernb

To e, Ha BbIxoAe U3 Bojonoaorpesatens
Temneparypa rpetoLiert Bogpl, °C, Ha
BXOA€ B Bogonogorpeeaterb

To xe, Ha BbIXOAE V3 BofonogorpesaTens

Pacxop HarpeBaeMoit BoApbl, Kr/4

Pacxop rpetowent Boapl, Kr/v

neHb ABYXCTYNEHYaTon CXeMbl

S| [+
Q=35G"(t.-5-t)

t.. @ Npn BakyymHo Aeaspaumn
ICT 5
th
Ty

T;:T 2=

., 38Q,"
°G.”

Bes GakoB-akkaMynsiTopos

G.=Gua

G:\ = Ghm

C bakamu-akkamynsaTopamm

GL = Ghm

Q"36-055

SPI
G =G+ C(‘I:"-‘l:'z)

Il cTyneHb ABYXCTyneH4YaTon CXeMbl

w . 38Q+QY)
G, =Ge+ C{‘C"’T'z)
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PacueTHasi Tennosasi Npou3BoaUTENb- SPII sP SPI
HOCTb Qh = Qh - Qh
Il ctynenun Bogonoaorpesatens
Temnepatypa HarpeBaemoit Bofpl, °C, Ha C Gakamu-akkamynstopamu
BXOA€ B Bogonogorpeeaterb t“ _ tl
h h
Bes 6akoB-akkamynsTopos
SPII
g 38 Q
h T b 1
cG,
To xe, Ha BbIXoA€ W3 BofonogorpesaTens o
P t,60°C
Temnepartypa rpetoLueit Boasl, °C, Ha ’C,
BXOA€ B Bogonogorpeeaters 1
To xe, Ha BbIxoAe 13 Bogonoaorpesartens n__y SPII
T.=T T”:T'_%
2 1 SPII
c Gd
Pacxop HarpeBaeMoit Bogbl, Kr/4 Bea 6akoB-akkyMynsTopoB
1
Gn = Ghmax
C 6akamu-akkymynsitopamu npu C Hakamu-akkymynstopamm
OTCYTCTBUM LIMPKYNALMK . 36 QSP"
11 — " X&h
Gh = Ghm G C(GO - t:)
Mpyn HanUuMM LMPKyNSLMKA
SPII
G- Q:
" c(e0-t))
Pacxopq rpetowieit Boabl, Kr/y SPI SPIT SPI
A rpetoLy A 0 315Qn Ga :Gd
h
C(T T '2)

MpumeyvaHus

1 Mpu He3aBUCMMOM NPUCOEANHEHUN CUCTEM OTOMNMNEHUS BMECTO T'; cneayeT NpUHUMAaTh Ty -

2 BenuuuHa Heporpesa B | cTynenun &, °C, npuHumaeTcs: ¢ 6akamu-akkymynsitopamu 8 = 5 °C, npu oTCyTCTBUM
6akoB-akkymynatopos & = 10 °C.

3 Mpu onpepenexnm pacyeTHOro pacxoaa rpetoLleii Bogbl Ans | CTyneHn BofonogorpeBaTtens pacxod Bogbl OT
CHUCTEM BEHTUMALMM HE YYUTbIBAETCS.

4 TemnepaTypy HarpeBaemon BoAbl Ha Bbixoae 13 noporpesatens t, 8 LITM n 8 UTT cneayet npuHumate pasHoin 60
°C, a B fa TN ¢ BakyymHon aeaspauven —t, = 65 °C.

5 BenuunHa TennoBoro noToka Ha OTonneHne B Touke U3noma rpaduka temnepatyp Q'p onpeaensercs no
opuyre t-t,

Q'u = QOmax t._ to

NPUNOXEHUE7

TENJIOBOW U TMOPABITMYECKUA PACYET FOPU3OHTAJNbHbIX CEKLIMOHHBLIX KOXXYXOTPYBHbIX BOOO-
BOAAHbIX
NOAOOIrPEBATEJIEN

Fopu3oHTarnbHblE CEKLUMOHHBIE CKOPOCTHble Bogonodorpesateny no FOCT 27590 ¢ TpyOGHOM cucTeMoi 13 NpsiMbIX
rmagknux unv npoUnMpoBaHHbIX TPYH oTmMuyaloTca Tem, 4TO ANA ycTpaHeHus npormba Tpybok ycTaHaBnuBakoTCA
[BYXCEKTOPHbIE OMOPHbIE NEPErOPOaKM, NpeacTaBnsoLme cobon YacTb TPYOHOM peLleTku. Takash KOHCTPYKLUST OMOPHbIX
neperopogok obrerd4aet ycTaHOBKY TPYyOOK M UX 3aMeHy B YCMOBUSX 3KCNyaTauuu, Tak Kak OTBEepPCTMS OMOPHbIX
neperopoaok pacnonoXeHbl COOCHO C OTBEPCTUAMU TPYOHbIX peLleTok.

Kaxgast onopa ycTtaHOBMEHa CO CMELLEHMEM OTHOCUTENBHO ApYr Apyra Ha 60°, 4To noBbiwaeT TypbynusaLmnio NoToka
TEeNMNOHOCUTENs, NpPOXoAdsLWero no MexXTpybHOMY MpPOCTPaHCTBY, W MNPUMBOAUT K YBENMYEHU0 KoadpdumumeHTa
TENMOOTAAYM OT TEMNOHOCUTENSI K CTEHKe TPYBOK, @ COOTBETCTBEHHO — BO3PACTAET TEMNOChEM C 1 M° MOBEPXHOCTM
HarpeBa. cnonb3ytoTca naTtyHHble TPYOkM HapyXHbIM gvameTpoM 16 mMm, TonwmHon cteHkn 1 mm no FOCT 21646 u
FOCT 494.

Ewe Gonbluee yBenuyeHne koadpduumeHTa Tennonepenadm 4OCTUraeTcsl NpMMeHeHnem B TPyOHOM Mmyyke BMECTO
rmagknx naTyHHbIX TPYGOK NpOMNMpoBaHHbIX, KOTOPblE M3rOTaBNMBAKTCA U3 TEX Xe TPyOOoK MyTeM BblAaBMMBaHWSA Ha
HUX POIMKOM MOMNEePEYHbIX UM BUHTOBBIX KAHABOK, YTO MPUBOASIT K TypOynuaaunv NpMcTEHHOro NOTOKa XUAKOCTU BHYTPU

Tpy6oK.
BogonoporpeBatenu COCTOAT M3 CEKUMiA, KOTOpble COeAMHAIOTCA Mexay coboi kanadamu no  TpyGHomy
npocTpaHcTBY WM naTpybkamm — no mexTpybHomy (puc. 1 — 4 HacTosiwero npunoxenus). MNatpybkm moryt ObiTb

pasbeMHbIMU Ha dnaHuax UM HepasbeMHbIMU CBapHbIMU. B 3aBMCMMOCTM OT KOHCTPYKUMM BoZdonogorpeBaTenu Ans
CMUCTEM TrOpsiYero BOAOCHAbGXeHWUs UMET crnegyoliMe YCroBHble 0603HauYeHWs: AN pa3beMHON KOHCTPYKUMKU C
rmagkumn Tpybkamn — PIT, ¢ npodunupoBaHHbiMu — PIT; ons cBapHOW KOHCTpyKuuMm — cooTBeTcTBeHHo CIT, CIl
(HanpaBneHWe NOTOKOB TENNOOOMEHMBAIOLLINXCA Cpef NpMBeAeHO B M. 4.3 HAaCTOSALWEro ceoa npasun).

Mpumep ycnosHoro o6o3HaveHns BOAOMOAOrpeBaTens pa3beMHOro TMna ¢ HapyXXHbIM AMaMeTpoM Kopryca cekuun
219 MM, anvHon cekuun 4 m, 6e3 KomneHcaTopa TENSIOBOro paclumpeHuns, Ha ycnosHoe gasnexve 1,0 MMa, ¢ Tpy6HoM
CUCTEMON M3 rMagknx TpyOOoK U3 NATU CEKUMIN, KnumaTtudeckoro ncnonHeHuns ¥3: MB 219 x 4-1, 0-Prr-5-y3 rOCT 27590.

TexHuuyeckme xapakTepucTukuM BogonofgorpeBaTenen npvBedeHbl B Tabn. 1, a HOMuWHanbHble rabaputbl K
npucoeauHUTENbHbIE pa3Mepbl — B Tabn. 2 HAaCTOSALEro NPUMOXEHUSI.

METOAWUKA PACYETA BOOOMNOAOIPEBATENEN FOPAYErO BOOOCHABXEHUSA
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1. Ans BeiBopa HeobxoauMOro TUnopasmepa BoAoNoAorpesaTens npeasapuTensHo 3agaemcs

P D g T e 3 a8 ArEgedeogEns
e 2gp g e + o
nnhowocire wit Adwess

R

Puc. 2 KOHCTpyKTUMBHbIe pa3Mmepbl BogonoaorpeBartens
1-cekumsi; 2-kanay; 3-nepexon; 4-6mok onopHbIX Neperopook; 5-Tpybku; 6-nepropoaka onopHas; 7-konbLo; 8-NpyTok;

Henaawense 1 Henaamense 3

p——; Merotmemst 2

Puc.4 MNMepexon
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TexHUYecKue xapakTepucTMKu Bogonogorpesetenen no NOCT 27590

Ta6bnuua 1

HapyxHbii  |Yncno Tpybok| [Mnowage |lMnowanb ce- [ SkBuBaneHTH | MoBepxHOCTb Ha- | TennoBasi NPOM3BOAUTENBHOCTb QSPCEK, Macca, kr
avameTp Kop-| B cekuuu n, ceyeHun YeHus Tp¥60|< bl QnameTp rpeea ogHomn KBT, cekunm gnuHon, m
nyca cexkumu wT, MeXTpyo- frp, M Mex- cekumm fogx, M2,
Dy, m HOTO npo- Tpy6HOro npv AnuHe, M
cTpaHCcTBa npo-
furps M2 CTpaHcTBa
daka, M
Cuctema u3 Tpy6 CeKUMM ONMHOW, M | Kanava, UCnonHeHve nepexoga
rnagkux (uc- NponnNUpPoBaHHbIX
nonHexve 1) (ncnonHexve 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7.9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 4,7
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 12,0 8,2 54
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 594,4 97,3 113,0 43,0 34,5
lNMpumeyaHus

1 HapyxHbIt AnameTp Tpy6ok 16 MM, BHYTPEHHUA — 14 MM.

2 Tennosasi NPON3BOAMTENBHOCTL ONpeaeneHa npu CKOPOCTU BoAbl BHYTpU TpyOoK 1 M/C, paBeHCTBE pacxof4oB TEMNOOOMEHMBALLMXCA cpef 1 TemnepaTypHoM Hanope 10 °C (TemnepaTtypHbIii

nepenag no rpetowen soge 70—15 °C, HarpeBaemoinn — 5—60 °C).

3 M'mapaenu4yeckoe conpoTueneHne B Tpybkax He 6onee 0,004 MIMa ansa rnagkon Tpybkm n 0,008 MIMa — ans NpodunMpoBaHHON NP ANVHE CeKuun 2 M 1 COOTBETCTBEHHO He Bonee 0,006

MMa n 0,014 MIMa npu AnvHe cekumn 4 M; B MEXTPYOHOM NPOCTPaHCTBE rvapaBnuyeckoe conpoTtusnenune pasHo 0,007 MMa npu anuHe cekuum 2 m 1 0,009 MIMa npu anvHe cekumm 4 M.
4 Macca onpegeneHa npu paboyem aaeneHun 1 MMa.
5 TennoBasi NpoM3BOAMTENLHOCTb faHa AN CPaBHEHUsSI C NOAorpeBaTensmMmy Apyrmx TMnopasmepoB Unv TUMoB.
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HomuHanbHble rabapuThbl U NpucoeanHUTENbHbIE pasMepbl Boagnoaorpesartenen , MM

Tabnuua 2

HapyxHbIi guameTp D D, D, d dy H h L Ly L, L; no puc. 4
kopnyca cekumm Dy,
MM
MUCNonHeHne no puc. 3
1 3
57 160 45 145 145 45 200 100 2225;4225 133 146 70
76 180 57 160 160 57 200 100 2265;4265 143 176 80
89 195 76 180 180 76 240 120 2320;4320 170 217 85
114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 .90
168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140
219 325 168 280 280 168 500 250 2610;4610 415 450 150
273 390 219 335 335 219 600 300 2800;4800 512 600 190
325 440 219 335 390 273 600 300 2800;4800 600 600 190
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ONTMMarbHOM CKOPOCTbIO HarpeBaemon Boabl B Tpybkax paBHon Wrp = 1 Mm/c, n ncxoas n3 LBYyXNOTOYHON KOMMOHOBKM
KaXaol CTyneHu onpegensieM Heobxoaumoe ceuenme Tpy6ok Boponogorpesatens 'rp, M2, no hopmyne

fTP — Ghmax (1)
yen .
2-3600 me
B cootBetctBMM ¢ nonydeHHoi BenuumHon U, u no Tabn. 1 BbiGMpaeM HeoGXoAWMbIA  TUMOpasmep
Bogonogorpesarens.

2. Ona BbiGpaHHOro TMMNopasMepa BogomnoaorpeBaTens onpenensem akTUYeckue CKOpoCTU BoAbl B Tpybkax u
MEeXTPYGHOM MPOCTPaHCTBE Kaaoro BOAONOAorpeBaTesns npu ABYXNOTOYHON KOMMOHOBKE Mo hopmynam:

W _ Gh max (2)
"~ 2.3600f p

- G, (3)
Wi, = 2-3600f, p

mMTp

3. KoachdmumeHT Tennootgaum a, ,BT/(M2, °C), oT rpetoLert Boabl K CTeHke Tpybku onpegensietcs no popmyne

2 Wo,s
a,- 116/ 1210+18{" - 0,038(t") do?”;" “)

Y P
roe th — tsx + tBbIX (5)
rp 2
OKBUBaANEHTHbIN anameTp Me)KprGHOrO NpPOCTpaHCTBa, M, onpeaendaeTcd no CbOpMyﬂe
2
D..- ndiap (6)

d.-p_nd.,

[ns BeibpaHHoOro TMNopasmepa sogonogorpesatens dy,e NpUHUMaeTcs no Tabn. 1.
4. KoadhdurumeHT Tennootgaum a,, BT/(M2, °C) OT CTeHkuM TpyOKM K HarpeBaeMoli Boae onpeaenseTcs no gopmyne
W,y
a,=116/1210+18t; -0,038(t ) dO’sz @)

roe th — tax + tBbIX (8)
& 2
5. KoadpchuumeHT Tennonepegaym BogonogorpesaTens K, BT/(M2,°C), cnegyeTt onpenenstb No hopmyne
vB )
1,1, 8.
a a Ao

roe y— KoachpuumneHT adpdekTnBHOCTM TennoobmeHa Anst rMMagkoTpyOHbIX BoAoNogorpesaTenei ¢ onopamu B Buae
nonok y = 0 95, AnA rmagkoTpybHbIX C 6IOKOM OMOPHBLIX Neperopoaok y = 1,2, AN NpodUIMPOBaHHbLIX U ¢ BNOKOM
OMOpPHbIX Neperopodok vy = 1,65;

B — kO3(PPMUMEHT yuuThiBaKOLWMIA 3arpsi3HEHNE MOBEPXHOCTU TPyO B 3aBMCUMOCTU OT XMMUYECKMX CBOWCTB BOAbI,
npuHumaetca p= 0,8— 0,95.

6. MNpun 3agaHHON BenMYMHE pac4eTHOW NPoM3BOAUTENBHOCTM BOAOMNOAOrpeBaTens Q%" no NoMy4YeHHbIM 3Ha4YeHNsM
KoadhduumeHTa Tennonepenayn k u cpegHenorapmgmMmyeckon pasHoctTn Temnepatyp At onpegensieTcs Heobxoanmas
NoBEePXHOCTb Harpesa Bogonodorpesatens F no copmyne (1) npun. 5.

7. Yucno cekuuii BogonogorpesaTens B o4HOM notoke N, LT., ICXOAsA 13 ABYXMOTOYHON KOMMOHOBKM onpeaensercs
no dopmyne

Ne (10)

2fCeK
Ecnu BenuumnHa N nonyyeHHas no cdopmyne (10) umeeTt gpobHy0 YacTb, cocTtaenstowyto 6onee 0,2, Yucno cekummn
crieflyet okpyrnsite B 60sbLUY CTOPOHY.
8. MoTepwn paenexua AP, kla, B BogonogorpesaTtensx cnegyet onpeaenatb no gopmynam:
AN HarpeBaeMoii Boabl, NPOXOASLLEN B rNaakux Tpyokax:
a) Npu AnuHe cekunn 4 m
2
g,

AP, =75 N ()
f.

6) npu onuHe cekumm 2 M
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g,

Tpp

AP, =¢5 N (12)

roe ¢ — Ko3dUUMEHT, yuuTbiBaOWMA HakuneobpasoBaHWe, MPUHUMAETCH MO OMbITHbIM AaHHbIM, MpU UX
OTCYTCTBMM — cneayeT npuHumatb ¢ = 2... 3.

ONa HarpeBaemow BOAbl, Npoxoaswen B npodunmpoBaHHbIX Tpybkax, B dopmynax (11) u (12) BBOAMTCS
NoBbILLALWNIA KOIPDULMEHT 3;

AN rpetoLLen BoAbl, MpoxoasaLen B MEXTPYOHOM NpOCTpaHCTBE:

AP, =BW. N (13)

KoacbdumumneHT B npuseaeH B tabn. 3

Ta6nuua 3
HapyxHbIi guameTp 3HaveHve koadpdpuumeHTa B
kopnyca cekuum Dy, Mm npu AnVHE CeKuun, 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 OBYXCTYNEHYATOW CXEMbI MPUCOEQUHEHUA BOOONOAOINPEBATENEN FOPAYEIO
BOOOCHABXEHMUA C OFTPAHUYEHUEM MAKCUMAJTbHOIO PACXOAA BOJbl U3 TEMNJIOBOW CETU HA BBOJA,
N PETYNMPOBAHUEM NMNOAAYU TEMNNOTbI HA
OTONJNEHMUE

BeibpaTe 1 paccuntaTh BogonogorpeBaTenbHy YCTAHOBKY ANS CUCTEMbI FOPSiHero BOAOCHAOXEHMS LieHTparnbHOro
TENnnoBoro nyHkta Ha 1516 ycnoBHbIX KBapTMp (3aceneHHocTb — 3,5 4yen Ha kBapTupy), 06OpPyAOBaHHYHO
BOAOMOAOrpeBaTensiMum, COCTOALLMMN U3 CEKUMIA KOXKYXOTPYBHOro Tuna ¢ TpyObHOM CUCTEMOW 13 NPSIMbIX FMagKux Tpybok
1 6nokamu onopHeix neperopogok no FOCT 27590.

Bopgonogorpesatenu npucoeanHeHbl K TEMNMIOBOW CETU MO OBYXCTYNeHYaToW CMELLUaHHOW CXeme C OrpaHuveHmem
MaKCMMarnbHOro pacxofa BoAbl U3 TEMMOBOW CETW Ha BBOA.

Cuctema oTONMNEHNst NMPUCOEANHEHA K TEMNMOBbIM CETSM MO 3aBUCUMOM CXeMe C aBTOMAaTUYECKUM PerynnpoBaHMeEM
nogayu TennoTol.

Baku-akkyMynaTopbl HarpeBaemoul Bogpl kak B LITT, Tak u y noTpebutenein oTCyTCTBYIOT UCXOAHbIE AAHHbIE:

1. PerynvupoBaHue oTnycka TennoTbl B CUCTEME LIeHTPanvM30BaHHOrO TEMMOCHaOXEHUs1 MPUHATO LEeHTpanbHoe,
KayeCTBEHHOE MO COBMELLEHHON Harpy3ke OTOMMEHNs U ropsvero BogocHabXeHns.

2. TemnepaTypa TennoHocuTens (rpetollen BoAdbl) B TENMOBOW CETU B COOTBETCTBUM C NPUHATBIM AN AaHHOW
CUCTEeMbl TennocHabxeHns rpadukoM M3MEHeHUs TemnepaTypbl BOAbl B 3aBMCMMOCTM OT TemnepaTypbl Hapy>XHOro
BO34yxa NpuHsaTa:

npy pac4eTHOW TemnepaType HapyXHOro Bo3ayxa AN NPOEKTUpoBaHusa otonnexus ty = -26 °C:

B nogatoiem Tpybonpoeoae 1, = 150 °C;

B 06paTHOM Tpybonposoae t, = 70 °C;

B TOYKe u3rnioma rpacduka tTemnepaTtypsl t'y = 23 °C:

B nogatoLiem Tpybonposoge 1’4 = 80 °C;

B obpaTHOM Tpybonposoge 1, =42 °C.

3. Temnepatypa XxonogHou BOOOMPOBOAHOW (HarpeBaemon) BOAbI B OTOMUTENbHbLIA MNepuod, nocTynawoLwen B
Bogonogorpesatens | ctynenu, t. = 2 °C (No gaHHbIM 3KcnnyaTaumm).

4. TemnepaTtypa BoAbl, MOCTynawLle B CUCTEMY rops4Yero BoAoOCHabXeHMss Ha Bbixoge w3 Il cTyneHm
Bogonogorpesatens t, = 60 °C.

5. MakcumanbHbI TENNOBOW NOTOK Ha OTOMNMEeHNe noTpedutenemn, NpucoeanHeHHbIX K LITT, Qomax=5,82-10° BT.

6. PacueTHasa TennoBas Npov3BoaMTENbHOCTL BOgONOAOrpeBaTenemn QSPh =4,57. 108 BrT.

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

Mopsgok pacyeTa:

1. MakcumanbHbIN pacxod ceTeBOoW BOAbl HA OTOMMEHUe
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_ 3’6Qomax _ 36-582- 1 (:)6 _ 625103 Kr/u.

do 0(1:1—1:2) " 42(150-70)
2. MakcrManbHbIN pacxof rpetoLen Boapl Ha ropsiyee BogocHabxeHue
G - 36-055Q,,, 36-055-457-10° 57.10° Kr/4.
o ofgf-tf,) 0 42080-42)
3. [Ons orpaHnyeHns MakcumarnbHOro pacxoga ceteBou BoAabl Ha LTI B kadectBe pacyeTHOro npuHMMaeTcs
OonbLUNA N3 OBYX PACXOAOB, NOMYyYeHHbIX o nn 1,2

G,=G,=625-1 O’ K.
4. MakcumanbHbIn pacxod Harpesaemon Boabl Yepes | u |l cTyneHn Bogonogorpesatens
G- 36 thax _ 36-4.57 1 O6 =681 03 Kr/u.
oft,-t) 4260-2)
5. TemnepaTtypa HarpeBaemon BoAbl 3@ Bogonogorpesarenem | ctyneHu
t,=1',-5=42-5=37C.
6. PacyeTHas npou3sBoauTenbHOCTb Bogonogorpesatens | ctynexu
Q" =G, (t, - t.Jc/36)=68-10"(37-2)(42/36) = 276-1("Br.
7. PacyeTHasi npon3BoanTenbHOCTb Bogonogorpesatens Il ctyneHn
Q"=-Q -Q"=45710"-27610"=181-10°Br.

8. TemnepaTypa rpelolLieii Boabl Ha BbIXOAE M3 BogonoaorperaTens Il cTyneHu t', U Ha Bxode B BOAONOAOrpeRaTenb
[
| cTyneHn t4

n_r_ ., 36 Q:P“ - 80 3.6-181 1 06 _
T2=T1=T CGd 42.625-1 03
9. TEMI'IepaTypa rpel'OLU'eﬁ BOAbl Ha BbIX0A4e U3 Bogonogorpesartend | CTyneHun
L, 38Q) 36-457-10°
To,=T ¢+~ =80~ 3=
cG, 42.625-10

10. CpepgHenorapudpmMmyeckass pasHOCTb TemnepaTyp Mexay rpetolleii M HarpeBaemon Bogow ans | cryneHu
Bogonogorpesarensi

55°C.

17°C.

_At-AtL, (55-37)-(17-2)
N At 18

M
11. CpepgHenorapudmmnyeckass pasHOCTb TemnepaTyp Mexay rpetwlwer n HarpeBaemon Bogon ans |l ctyneHm
Bogonogorpesarensi

=16.5°C.

1
At,,

23lg

Al.—A - - _
At‘c'p: t; A;[M_(SO 60) (2505 37):1900
6
23 IgAitM 2.3lg 18

12. B cootBeTctBMM C nN. 1 HacToAWEro npuUMoOXeHWs onpegensem Heobxoaumoe ceveHne Tpybok
BOJonoaorpesaTens npu ckopoctn BoAbl B Tpy6kax W= 1M/C 1 IBYXMOTOYHOWN CXEME BKITHOHYEHNS
3
fTP _ Gh max _ 68- 1 O
o1~ 2.3600\W,,p 2-3600-1-10°
Mo Tabn. 1 HacToALLEro NPUIOXEHUS W MNOMYyYEHHON BENINYMHE fyc”Tp nogbvpaem TuUn BogonogorpesaTens co
crnepyloLWwnMy XxapakTepucTukamu:
f., =0,0093 M’
Dy =219 mm;
furp = 0,02139 M7
dye= 0,0224 w;
foee= 11,51 M2 (MPY ANMHE Cekumm 4 M);
d.. 16
daH = 14.MM.
13. CkopocTb BoAbl B Tpybkax npv ABYXNOTOYHON KOMMNOHOBKE
3
W — Ghmax — 68 ) 1 0
™ 2.3600f, p 2.3600-0.0093-1Q°
14. CkopoCTb BOAbI B MEXTPYOHOM NPOCTPaHCTBE Npu ABYXNOTOYHON KOMMOHOBKE

=0,0094 .

=101m/c.
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W - G _ 62510’
v~ 2.3600F, p  2.3600-002139-10°
15. Pacuet BogonogorpesaTens | ctyneHu:
a) cpeHsas TemnepaTtypa rpetoLlen Boabl

o totte, 55+17

=041m/c.

tcp = 5 =5 = 36°C.
0) cpeaHasa TemnepaTypa HarpeBaeMon BOAbl
H t:x + t:bl)( 2 + 37 o
t, =" " =" =195
B) KOa(hDULMEHT Tennonepeaayn oT rpetoLlein Boabl K CTEHKE TPYOKM
08
r rp)2 WMT
a-= 1,16[1210 +18t) - 0.038(tc',’,) } do,z" =116(1210+18-36 — 0.038 - 36%)
0_410,8
————— =2187B7/(m2.°C
00224% T/(m*0C)
r) KOAhPULMNEHT TEMNOOTAAYN OT CTEHKM TPYOKM K HAarpeBaemon Boae
116/1210+18¢" -0.038(t" ’ WS: 116(1210+18-19.5-0.038-19.5°
a,=1 + tcp— i (tcp) do’z =1 ( +18-19.5-0. . .5)
101°8
W =4222 Bt/ (M2~0 C)
4) koadbduumeHT Tennonepegauv npu = 0,9
1 B B 12-0,9 _ 2,
K==—3 5~ T o007 = 1535 Br/(M*°C)

i e oy
o O A 2187 4222 105

KoadbpunumneHT y NpuHAT paBHbIM 1,2 Ans rnagkux Tpybok;
e) Tpebyemasn noBepxHOCTb Harpesa Bogonogorpesartens | ctynexu

SPI 6
o Q27610
»T KA, 1525-165

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

=1087 ™

MpuHMMaem 5 cekumii B 0O4AHOM NOTOKe; AeNCTBUTENbHAA NOBEPXHOCTb Harpesa byaet

16. PacyeT Bogonogorpesatens |l ctynexu:
a) cpefHsas Temnepartypa rpetoLlen Boabl
o to+t. 80+55

tcp — BX 2 BbIX — 2 — 67’500.

0) cpeaHasa TemnepaTypa HarpeBaeMon BOAbI

.o t+t 37460
tcp _ th 2teblx — ; — 48,50C;

B) KO3hpULMEHT Tennonepeaayn oT rpetoLen Boabl kK CTEHKE TPYOKM

W

F =1151.2.5=115

.8
2
a,=1 6[1210 +187 - 0038(?) } d”m =116(1210 +18-67.5 - 0.038 - 67.52)

loks

0.410.8

0.0224°2

r) KO3 PULIMEHT TENNOOTAAUYN OT CTEHKN TPYOKM K HarpeBaemow Boge
0,8
™

" 21 W
az=1,16[1210+18tcp—0.038(tcp) } & = 116(1210 + 18 -48.5 - 0.038 - 48.52)

= 2730B7/(M2.°C)

101°8
0.014°2
4) koadbduumeHT Tennonepegaum npu  =0,9

=5443 Bt/(M*°C)
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2 B B 12.09 ) .
K="3"1 A~ 1 o001 = 1931 Br/(MC)

— T Tt -+
o, o, A, 2730 54437 105
e) Tpebyemasi NoBepXHOCTb Harpeea Bogonogorpesatens |l ctynexu
SPII
Q. 181-10°

mo _ _ 2
FTp - k“At:p 1931 . 19 1494 M
X) 4umcno cekuun Bogonogorpesartens Il ctynenn
11
494
NII = 2'; = m =215 cekumn.

MpuHMMaem 2 cekumm B OAHOM NOTOKE, AENCTBUTENbHASA NOBEPXHOCTL Harpesa byneT Fu —1151.2.2-46 m2-

B pesynbrate pacyeta Mnony4unocb no 2 cekuuMum B Kaxaom Bogonogorpesatene Il ctyneHn n 5 — B kaxagom
BogonogorpesaTene | cTyneHn cymmapHOn NOBEPXHOCTLIO Harpesa 161 M2,

17. MNMoTepw gaBneHus B Bogonogorpesartensx (7 nocnenoBaTenbHbIX CEKLMIA B KAXO0M NOTOKE):

Ans BOAbl, Npoxoasiuen B Tpybkax (C y4eTom ¢ =2)

g
f..p

ONs BOAbl, NPOXOAsLLEN B MEXTPYOHOM NpOCTpaHCTBE

2
AP, =975 216 j 7 =142 «Ma;

N:2'7'5(2-0.0093-10

AP, =BW. N=20-041.7=235 «la.

KoadhdouumeHT B npvHumaeTcsi no tabn. 3 HacTosWero NpUnoxeHus.

Mpu nNpumeHeHuMn BogonogorpeBartens ¢ NPouMNUMpPoBaHHLIMK TpyOkamn HEOBXOAMMOE YMCMO cekumi B | cTyneHn
coctaBuT 3 cekuuu, a Bo Il—2 cekumm B ogHOM notoke. NoTepu AaeneHus no Harpesaemon BoAe € KOIPPULMEHTOM ¢=
2 coctasnstoT 300 kla.

B 1994 r. Ha MmockoBckoM 3aBoae «CaTaKC» OCBOEH BbIMYCK KOXYXOTPYOHbLIX MHOTOXOA40BbIX Bogonogorpesatenei ¢ |
n Il ctyneHsamn HarpeBa B OAHOM Kopryce (pucC. 5), TEXHUYECKME XapaKTepUCTUKM KOTOPbIX MpuvBeAeHbl B Tabn. 4
HacCTOsILLEro NpunoxeHus. Tennosas NPoOU3BOAMTENbLHOCTb OnpedeneHa Ans ycrnosuid, 6nmM3kmMx K peanbHbIM B CUCTEME
TennocHabXxeHus:

Ansa BogonogorpesaTtenen ropsavero BogocHabxeHus: TemnepaTypHbin nepenag no rpetowen soge 70 — 30 °C, no
HarpeBaemonn — 5—60 °C, makcuManbHble NoTepu AaBneHWs No Harpeeaemoun BoAe, Hampasnsemow no Tpybkam, —
27—36 kMa (TN - UTN);

Ansa BogonoforpesaTenen oTONNeHns: TemnepaTypHbI nepenag no rpetowen soge — 150—76 °C, no HarpeBaemon,
HanpasnseMon Mo MexTpybHOMY MpocTpaHCTBY, nNpu npumeHeHun B UTIM — 105 — 70 °C 1 makcumanbHoW notepe
pasnenus — 30 klMa; npy npumeHeHumn B LUTI —120—70 °C 1 makcumansHow notepe aasneHua — 60 klMa (notepu gas-
fNieHNs NpUHATBLI BE3Ae AN HOBOro, YNCTOro TENNOOOMEHHMKA).

3anac B noBepxHocTn Harpesa NpuHAT 20 %.

B nepecuete Ha pacueTHbin pexum paboTtbl no NOCT 27950—88E (ckopocTb Boabl B Tpybkax 2 Mm/C) 3T xe
yctaHoBkn TMIMO n TMII, npumeHsiemble a UTI, ByayT nmeTb XxapakTepUCTUKK, NpuBeAeHHbIe B Tabn. 5. Mpu atom
OOCTUralTCcsl Takue e KoadduuMeHTbl Tennonepedadn, Kak M B MracTMHYaTbiX BOJOMOAOrpeBaTensix Ha
MaKCMMarbHbIX CKOPOCTSAX TEMMOHOCUTENEN.

C 1996 r. Ha ToMm xe 3aBoge «CaTakc» HavaT BbiNyCcK BOAOMNOAOrpeBaTeneln yCTaHOBKM NONypas3bopHON KOHCTPYKLUK
obneryeHHoro Tvna (p1c. 6) AN TeNnoBbIX NYHKTOB, pa3MeLLaeMbIX B noABarne 3gaHus.
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|
|
Puc. 5 O6wmit BUA ropn3oHTanbHOro MHOroxoA0BOro KOXXyXoTpy6GHOro BogonogorpeBartensi
a-06LUMit BU; 6-pa3pes Mo CeKLMAM; | -BXOf XOMOAHOM BOAb! - | CTyMeHb; 2-BbIXO TEMMNOHOCUTENS — | CTyNeHb; 3 — BbIXOA ropsyen
BoAbl —| cTyneHb; 4 — Bbixop ropsiuei Bofbl — |l cTyneHb; 5 — Bxog TennoHocuTenst — | cTyneHb, 6 — Bbixog TennoHocuTens —I|

CTyneHb; 7 — BbIxog TennoHocutens — |l cTyneHb; 8 — Bxog xonogHow Bodbl — |l CTyneHb, B,r — KOHCTPYKTVBHbIE pasmepbl: 1 —
ceKkuun; 2 — coeuHUTENbHAsA kaMmepa MexXTpyBHOro NpocTpaHCTBa; 3 — TO xe, TpybHoro: 4 — TpybHasa gocka; 5 — wapHup;

Bi — xonopHas Boaa; B, — ropsvas Boaa; B; — UMpKynsiuMoHHast MMHUS ropsiyero BogocHabxeHus; Ty — nogatowan Tennocety; T,
— BbIX0Z rpetowenn Boapl u3 Il ctynenu; T3 — Bxog rpetoiert Boabl B | cTyneHb; T4 — obpaTHas TennoceTn
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OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN BogonogorpesaTenen 6noydHor tuna ansa UTIM (yctaBHoBKa 13 3 6r0KoB)

OnameTp Macca, kr, ogHoro PacueTHbIn TEennoBow no-
YcnosHoe 0603HadeHne cekummn D, Paamepebl, MM Groka MoBepxHOCTb Harpesa, M [ Tok, kBT, npu Wre= 1m/c,
npu 3akase MM, x Atep= 10 °C
xKOM.CeKL,.
d1 d2 H H1 h h1 hz | |1 |2 |3 i4 b b1 BCero nogo-
rpesatens
MB 57x2-1,0-6IM-6-Y3 57x6 45 | 38 |276| 828 | 87 | 189 (552|100 | 84 | 160 (238 | 34 | 160 | 260 60-3 0,74 -3=2,22 90,0
180
MB 76x2-1,0-bIM-6-Y3 76x6 57 | 45 [314 | 942 [ 106 (208|628 |115( 93 (170|257 | 43 | 180 | 280 80-3 1,3-3=3,9 156,0
240
MB 89x2-1,0-bM-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-BMN-6-Y3 114x6 89 | 76 387 (1161|144 (243 |774|135(112(205|294 | 62 | 215|315 140-3 3,58-3=10,74 430,0
420
MB 168x2-1,0-bM-6-Y3 168x6 1331108 | 498 (1482|198 [ 300 | 996 | 150 | 139 [ 240 | 349 | 89 | 280 | 380 250-3 6,98 -3=20,94 840,0
750

MpymeyaHne — M'mapaBnuyeckoe conpoTmenexne ycraHoku npyu Wrpe - 1 m/c, Wure = 0,5 M/c cocTaBnseT: AP1p = 40 kla, APyre = 25 kla.

Puc. 6. BogonogorpeBatenb 6no4Horo tuna no TY 400-28-132-90
Tabnuua 4
TexHU4ecKne XxapaKTepUCTUKN rOpU30oHTarNbHbIX MHOFOXOAOBbLIX, KOXYXOTPYOHbIX BogonogorpeBartenei ¢ npounMpoBaHHOW Tpy6kon ans

CUCTeM oTonsnieHnsa u ropsidero BOAOCHabXeHUsA

O6o3HayeHne Tenno- | Mnowagae [Yucno| MMnowage ceveHns OkBuBa- [HapyxHbI| MaBaputsl axlxh, | Macca, kr [ lNoTepu naenexns Makcu- KoadpdbmumeHt
Bas noBepx- | xogoB NeHTHbIW | AvameTp MM MarnbHbIN Tenno-
MoLL- HOCTU (cek- avameTp, | kopnyca pacxon nepepauyu, Bt/
HOCTb, | HarpeBa, | UWiA) MM Dy, MM HarpeBa- (M2 «°C)
kBT M’ eMoit Bofbl
Tpy6oOK, M2 MexTpyb- | Pa3mep no Tpy6- | no mex- My
HOro npo- | Tpy6ku kam, klNa | Tpy6HOMY
cTpaHcT- |dg/dy MM’ npocTpaH-
Ba, M’ cTBy, klMa
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

TennoobmeHHMKN MHOroxoaoBble ansa otonnexnus B UTM
(napameTpbl TennoHocutenen 150 — 76/105 — 70 °C, HarpeBaemast BoAa no MexTpybHOMY NpoCTpaHCTBY)

TMIMO 76x2-1,0-5-Y3 270 3,25 5 0,00108 | 0,00233 | 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMIMO 89x2-1,0-5-Y3 380 4,65 5 0,00154 | 0,00327 | 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMO 114x2-1,0-5-¥3 585 8,95 5 0,00293 | 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMIMO 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 —
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TMMO 168x2-1,0-5-¥3 | 1430 | 1745 | 5 | 00057 | 00122 | 14116 | 00190 | 895 | 0,95x2,69x1,20 | 1020 | 19 | 20 35,1 5080
Tennoo6MeHHUKU MHOroxoA4oBble Ansi ropsAvero BogocHabxenusa B UTIM
(napameTpbl TennoHocutenen 70 — 30/5 — 60 °C, HarpeBaemas Bofa no Tpybkam)

TMAr 76x2-1,0-7-Y3 200 4,55 7 0,00108 | 0,00233 14/16 0,0164 400 0,55x2,51x0,73 400 27 16 3,1 3090
TMMI 89x2-1,0-7-Y3 280 6,51 7 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,8 560 27 17 4.4 3100
TMAM 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

TMAr 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 —
TMMOr 168x2-1,0-7-Y3 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,21 1140 27 16 16,4 3050

Tennoo6MeHHUKM MHOroxofoBble ansi otonneHusa B LT
(napameTpbl TennoHocuTenen 150 — 76/120 — 70 °C, HarpeBaemMas Bofa No MeXTPYOHOMY NPOCTPaHCTBY)
TMMO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60 43,9 6920
TMMNO 219x4-1,0-4-Y3 4470 46,0 4 0,00939 | 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 85 60 77,0 6915
TMNO 273x4-1,0-4-Y3 6420 82,24 4 0,01679 | 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 55 60 110,8 6590
Tennoo6mMeHHUKU MHOrOXOAOBbIe AN ropsiyero BogocHatxeHus B LITIN npu AByxnoTo4YHoM cxeme (napameTpsbl,
kak u B UTN)

TMMI 114x4-1,0-4+4-Y3 1350 28,64 4+4 |2x0,00293 [ 2x0,0050 | 14/16 0,0155 2x565 2,15x4,59x0,84 1560 36 49 21,1 3810

TMM 133x4-1,0-4+4-Y3 1840 34,56 4+4 | 2x0,0040 | 2x0,0075 | 14/16 0,0197 2x565 2,25x4,64x0,90 2000 36 32 28,8 —
TMIMI 168x4-1,0-4+4-Y3 2620 55,84 4+4 | 2x0,0057 | 2x0,0122 | 14/16 0,0190 2x670 2,35x4,69x0,94 2440 36 25 41,0 3360
TMMI 210x4-1,0-4+4-Y3 4310 92,0 4+4 |2x0,00939 [2x0 02139 | 14/16 0,0224 2x895 2,8x4,74x1,20 4480 36 28 67,6 3200
TMMI 273x4-1,0-4+4-Y3 7710 164,48 4+4 |2x0,01679[2x0,03077| 14/16 0,0191 2x1010 3,0x4,83x1,31 5600 36 34 120,9 3610

Tennoo6MmMeHHUK 1 MHOroxoA0Bble ANs ropAYero BogocHa6xeHus B LITM npu ogHoNoTo4YHOM cxeme (nMapaMeTpbl, Kak U
B UTN)

TMMI 168x4-1,0-4-Y3 1310 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 36 25 20,5 3360
TMMA 219x4-1,0-4-Y3 2150 46,0 4 0,00939 | 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 36 28 33,8 3200
TMOI 273x4-1,0-4-Y3 3850 82,24 4 0,01679 | 0,03077 14/16 0,0191 1010 1,10x4,83x1,31 2800 36 34 60,5 3610

Mpumevanne — Pabouee aaeneHve— 1MlMa, MakcumanbHas TemnepaTtypa TennoHocutens — 150 °C. 3anac no noBepxHocTu HarpeBa—okorno 20 %. YcnoBHoe o6o3HaveHue npu 3akase: TMIMO—
TennoobMeHHMK MHOrOXo40BOW € NpodunbHOWM Tpybkon ansa otonnexHunsa, TMIT—To xe, Ana ropsyero BogocHabxXeHu, anee —anamMeTp Koprnyca Cekunn, AnMHa cekunn, aBneHne; YNCNo Cekumn B
TennoobMeHHVKe (ABe UMdpbl Yepes «+»—-ABYXNOTOYHAs cxema); Y3—Bua KNMmMaTtu4eckoro MCnonHeHuns TennoodmeHHuka no FOCT 15150.

Ta6nuua 5

TexHMYeckme xapakTepMCcTUKM MHOIFOX0A0BbLIX BogonoaorpeBarenen ¢ npogunnpoBaHHON TPyOKOM Npu pacyeTHOM pexume pabotbl (Wp =2 Mm/c)

O6o3HayeHne NoBepxHOCTb Macca, kr TennoBas MOLLHOCTb, KoadpdbmumeHT MNoTtepu faenexus, kMa, no
Harpesa, M* KBT Tennonepeaaun, Br(m TpybOkam MeXTpyGHOMY
e °C) NpOCTPaHCTBY
TMMO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMMO 89x2-1,0-5-¥3 4,65 500 760 10240 119 180
TMMO114x2-1,0-5-Y3 8,95 700 1415 11520 125 190
TMIMO168x2-1,0-5-¥3 17,45 1020 2900 10310 116 180
TMII 76x2-1,0-7-Y3 4,55 400 400 6180 170 100
TMII 89x2-1,0-7-Y3 6,51 560 560 6200 170 105
TMIMI 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160
TMII 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100
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NMPUNOXEHUE 8

MPUMEP TEMMOBOIO U M'MAPABIMYECKOIO PACHETA MIACTUHYATLIX BOAOMNOAOrPEBATENEM (MO
rocT 15518)

B cootBetctBUM € KaTanorom LINHTUxumHedTemaw (M. ,1990) BbinyckatoTcs TeNNOOBMEHHUKM nnacTuHYaTble Ans
TennocHabxeHns cneayowmx Tunoe nonypasbopHele (PC) ¢ nnactuHamu tuna 0,5MNp n pasbopHble (P) ¢ nnactuHamu
Tuna 0,3p n 0,6p.

TexHu4yeckne xapakTepuCTMKM yKasaHHbIX NNACTUH Y OCHOBHbIE NapameTpbl TENI006MEHHNKOB, coBMpaembix U3 aTuX
nNacTuH, NpuMBeaeHsbl a Tabn. 11 2.

Jonyckaemble TemnepaTypbl TENfIOHOCUMTENEN ONpeaensalTca TEPMOCTOMKOCTbIO PE3MHOBLIX MpoKnagok. [Ons
TennoobMeHHMKOB, UCMONb3yeMbIX B cUCTeMax TennocHabxeHns, 06a3aTenbHbIM ABNSETCA NPUMEHeHne NpoKnagok us
TEPMOCTOMKOW PE3UNHBLI, MapKU KOTOPOW NpuBeAeHbI B Tabn. 3.

YcnoBHoe 0603HaveHne TennoobMeHHOro MnacTMHYaToOro annaparta nepeble OykBbl 0603HaYalT TUMN annapata—
TennoodmeHHuk P (PC) pa3bopHbii (nonyceapHow), cneayowee obo3HavyeHne — Tun nNnacTuHbl, undpbl nocne tupe —
TONWMHA NNAacTWHbI, Aanee — nroWaAb NOBEPXHOCTM TennooGMeHa annapaTta (M%), 3aTeM — KOHCTPYKTUBHOE
UCMornHeHne (B COOTBETCTBMU C Tabn. 2), mapka MaTepuana nnacTuHbl U Mapka MaTepuana npoknagk1 (B COOTBETCTBUU
¢ Tabn. 3). MNocne ycnoBHoro 0603Ha4yeH1s NPUBOAMTCS CXeMa KOMMOHOBKW NIACTUH.

Tabnuua 1
TexHMYeckaa xapakTepucTuka nnacTuH
MokasaTtenb Twun NNacTuHbI
0,3p 0,6p 05Mp

[abapwuTbl (anuHa X WwWrpuHa x TonwwmHa), Mm | 1370x300x1 | 1375x600x1 | 1380x650x1
[MoBepxHOCTL TeNNoobMeHa, M2 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBMBaNEHTHbI guameTp KaHana, m 0,008 0,0083 0,009
Mnowaab nonepeyYHoOro ceverHns kaHana, M2 0,0011 0,00245 0,00285
CmaunBaeMblii NEpUMETP B NoOnepeyHoM 0,66 1,188 1,27
ceyeHun kaHana, M
LWvpuHa kaHana, MM 150 545 570
3a3op ans npoxoaa paboyert cpeabl B kaHane, 4 4,5 5
MM
MNpuBegeHHasn onvHa kaHana, M 1,12 1,01 0,8
Mnowaab nonepeYHoOro ceveHms KonnekTopa 0,0045 0,0243 0,0283
(yrnoBoe oTBEpCTVE Ha NNACTUHE), M
HanGonbLuni guameTp yCnoBHOro npoxoaa 65(80) 200 200
NpuUcoeanHSAEMOro WwTyLlepa, Mm
KoadhdpmumeHT obLiero ruapaBnnyeckoro 19,3 15 15
COMpPOTUBIIEHNS Re%% Re%% Re%?
KoadbduumeHT rugpaBnnyeckoro 1,5 1,5 1,5
COMPOTUBIEHMS WTYLepa &
KoadhdmumeHTsi: 0,368 0,492 0,492

A

b 4,5 3,0 3,0

Tabnuua 2

TexHuyeckas XapakTepucTtukKka n OCHOBHbIe NapamMmeTpbl N1aCTUHYaTbIX Tennoo6MeHHbIX annapartoB

Mokazatenb Twn nNacTuHbl
0,3p 0,6p 0,5Mp
1 2 3 4
Twn annapata Pa36opHbIi Monypas6bopHbIn
Pacxopn TennoHocutensi (He 50 200 200

Gonee), M1y
HomuHanbHas nnowans
NOBEPXHOCTM TennoobmeHa
annapata, M, 1 UCMONHEHNE Ha
pawme:
KOHCONbHOW (McnonHeHune 1)
[OBYXOMOPHON (MCNONHEHNE 2) OT112,50025 | OT131,580 160 | Ot 31,5 go 140

Or3m010 OT 10 po 25 —

TPEXOMOPHON C MPOMEXYTOYH- — OT1 200 o 300 | OT 160 go 320
ol nnuTon (McnonHeHve 3)
PacyeTHoe aasneHune, MlMa 1(10) 1(10) 1,6(16)
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(krc/om?) 2,5(25)
[abapuT TennoobMeHHNKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)
Tabnuua 3
XapaKTepuCcTUKN NPOKNagokK Ansa nnacTuH
YcnoBHoe | Mapka matepuana n KayuykoBas ocHoBa TemnepaTtypa
0603HaveHne TEeXHNYeckune pabouen cpegbl, °C
NpOKNagokK yCrnoBUsi
0 Pesunna 359 (TY 38- CKMC-30 1 APKM-15 Ot -20 go + 80
1051023-89) (byTagneHmMeTUnCcTMponb-
HbIV Kay4yK)
1 PeaunHa 4326-I" (TY- CKH-18 Ot -30 go +100
38-1051023-89) | (6yTaANEHHUTPUNbBHBINA Kay-
4yK)
2 PeanHa 51-3042 CKanT Lo 150
(TY 38-1051023-89) | (aTmneHnponuneHaneHo-
BblVi Kay4yK)
3 PeanHa 51-1481 CKan Lo 150
(TY 38-1051023-89) | (aTMneHnponuneHaneHo-
BblVi Kay4yK)
4 PeavnHa NUPM-1225 CK®-32 n ICKP-26 Ot -30 go +200
(TY 38-1051023-89) | (hTOPUPOBAHHbIV Kay4ykK)

Mpumep ycnoBHOro o603HaYeHUs NnacTMHYaToro pa3bopHoro TennoobmeHHoro annapara: TennoobmeHHuk P 0,6p-
0,8-16-1K-01 — TeI'IJ'IOO6MeHHI/IK pas36opHbin (P) ¢ nnactuHkamm Tvna 0,6p, TonwumHon 0,8 MM, Nnowaabio NOBEPXHOCTH
TennoobmeHa 16 M2, Ha KOHCOMbHOIA pame, B KOPPO3NOHHO-CTOMKOM WCMOSMHEHWUW, MaTepuan nnacTuH u naTtpyokos —
ctanb 12X18H10T,; MaTepman npokKnagkn — TennocTtonkas pesnHa 359; cxema KOMMOHOBKM:

YTO O3Ha4yaeT Hag 4YepToM — UWUCMO KaHanoB B KaXAOM XOoAe ANs rpetolwert BoAbl,
HarpeBaemoW BoApbl.

JononHutenbHbI KaHanm €O CTOPOHbI XO4a HarpeBaeMow BoAbl
YMEHbLUEHWS TennonoTepsb.

M3 paccmaTtpuBaembix Tpex TennoobmeHHMKOB Haubornee uenecoobpasHo npuUMeHeHue TeI'IJ'IOO6MeHHVIKOB PC
0,5Mp, nockonbKy 3TN TennoobMeHHUKN HaaexHo paboTatoT npu paboyem gasnexdun go 1,6 MlMa (16 krc/cm? )-

MnacTuHbl NonapHo cBapeHbl No KOHTYPY 06pa3yst 6nok. Mexay AByMsi CBapeHHbIMU MNacTUHAMW UMEETCS 3aKpbITbIiA
(CBapHOVI) KaHan gns tennodukaunoHHon rpetowen Boabl. PasbopHble kKaHanbl gonyckaloT gaeneHue B HUx go 1 Mlla
(10 krc/em? ).

TennoobmeHHukn Trna P 0,3p MOryT NpMMEHATLCA B cUCTEMAX Tenn00Ha6>Keva npu OTCYTCTBUM TENNTOOOMEHHUKOB
Tvna PC 0,5Tp n napameTpax TeI'IJ'IOHOCVITeI'IeVI no 1,0 MMa (go 10 krc/em? ), o 150 °C v nepenage gaBneHun mexay
TennoHocuTenamm He 6onee 0,5 MMa (5 krc/cm? ).

MpumeHeHne TennoobmeHHMKoB Tuna P 0,6p (TMTaH) B cuctemax TennocHabXeHus orpaHNyYeHo 1 4onycTUMO TOJ'IbKO
npu otcyTcTBuM TennoodmeHHnkos PC 0,5Mp n P 0,3p npu napameTtpax Tenn0Hoc1/|Tene|/| He 6onee 0,6 MMNa (6 krc/em? ),
po 150 °C v nepenage faeneHuin TennoHocutenen He 6onee 0,3 MMa (3 krc/om? ).

1. MeToamka pacyeTa nnacTMHYaTbiX BOOOMOAOrpPeBAaTeNen OCHOBaHa Ha WCMOMb30BaHWM B HUX BCEro
pacnonaraemMoro Hamnopa TenrioHOCUTENEeN C Uenbilo NOoMyyYyeHUss MakCMMarbHOM CKOPOCTU KaXJoro TenroHocUTens u
COOTBETCTBEHHO MaKCMMarbHOro 3HayeHus koadduumeHTa Tennonepedayum WnvM Npu HEU3BECTHbIX pacrnonaraembix
Hanopax Mo onTMMarnbHOW CKOPOCTU HarpeBaeMol BoAbl, Kak U Mpu Nogbope KoXyxoTpybHbIX Bogonoaorpesate-ne.

B nepBom cnyyae onTyManbHOe COOTHOLLEHUE YMCna XOA0B Ans rpewowet X4 u HarpeBaemon X, BoAbl HAX0AMUTCH Mo

dopmyne

nog 4eproin — TO xe, Ans

npeaHa3HadyeH AOnda oxnaxaeHua nnntbl U

0,364

1000 -t

. 2 ()
1000 -

(8

Ecnu cooTHolleHne XoAoB nomnyyaeTtcs >2, TO ANsS NOBbLILEHWUS CKOPOCTU BOAbI LienecoobpasHa HECUMMETPUYHAS
KOMMOHOBKA, T.e. YMCIIO XOAOB TennoobMeHuBaloWwmMxca cped OyaeT HeoguHakoBbiM (puc. 1—3  HacTosLero
npunoxexus). MNMpy HeCUMMETPUYHON KOMMOHOBKE MoSly4aeTcs cMellaHHOe ABWXKEHME MOTOKOB B YacTW KaHanoB —
NPOTMBOTOK, B YaCTW — NPSIMOTOK, YTO CHIDKAET TEMMNEPAaTYPHbIV HANop YCTaHOBKW NO CPaBHEHMIO C
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Puc. 2. HecumMmeTp1yHas KOMNOHOBKA NJIACTUHYATOrO
BogonoporpesaTensi, o6o3Ha4yeHue Cx (2 + 2)/5

Gxod qupaymsgioini
“wagymayiomnod o

Puc. 3. Cxema komnoHoBku Bogonogorpesartened | n ll nogorpeBa B
OAHY YCTaHOBKY C NPOTMBOTOYHLIM ABUXEHUEM BOAbI

NPOTUBOTOYHBIM XapakTepOM ABWXEHMS TENNOooOMEeHMBalLWUXCA cpen, KOTOpblA MMEeeT MEeCTO Mnpyu CUMMETPUYHOWN
KOMMOHOBKE, M B OMpeaeneHHON CTENEHN YMEHbLUAET BbIrOA4Y OT MOBbLILEHWMS CKOPOCTU BOAbI MPU HECMMMETPUYHOWN
KOMMOHOBKe.  [loaToMy  ONA  WCKMKYEHUS  CMELIAHHOro  Toka  TennoHocutenenm  Gonee  adbdekTUBHO
BOAONOAOrpeBaTENbHYHO YCTAHOBKY cobupaTb M3 OBYX UMM HECKONBbKUX pa3fenbHbIX TeNNO0OMEHHMUKOB C CUMMETPUYHOMN
KOMMOHOBKOW, BKIMFOYEHHBLIX MOCMEeLoBaTENbHO MO TEMNOHOCUTENIO, Y KOTOPOro noryyYaeTtcs Gonbluee 4Yncno xXonos, U
napannenbHo — no Apyromy TennoHocuTento. lMpu aToM 06Bsi3ka COEAMHUTESNbHBIMM TPYyOONpPOBOAaMM LOIMKHA
obecneunTb NPOTUBOTOK B KAXOM TEMIOOOMEHHUKE.

2. Mpun pacyeTe nnacTMHYaToro BOAOMOOOrpeBaTENs ONTUMasibHasi CKOPOCTb MPUMHUMAETCS] UCXOOS M3 MONyYeHus
TakMX >e noTepb [JaBMeHWsi B YCTAHOBKE MO HarpeBaemor BOAE, Kak Mpu MNPUMEHEHUU KOXYyXOTpybHOro
Bogonogorpesatens - 100 -150 kMa, 4yTo cooTBEeTCTBYET CKOpOocTU BoAbl B kaHanax Wonr = 0,4 m/c.

Mostomy, BbIGpaB TWM NMNACTWHbI PACCYMTLIBAEMOrO BOAOMOAOrpeBaTens ropsyero BoAoCHabXeHus, no
ONTUManbHOWM CKOPOCTK Haxoaum Tpebyemoe KonM4ecTBO kaHanoB Mo HarpeBaemor Boge my:

Gh max

M= oaann-
" Woankp‘36OO
fK— XnBOE ceveHmne ogHOro MexnmnacTtnH4aToro KaHana.
3. KomnoHoBka Boaonoaorpeesartenda CUMMeTpUudHas T. e. Mrp=My. O6u.1ee XMBoe ceveHne KaHaroB B nakeTe no
xoany rperou.l,e17| n HarpeBaeM0|7| BOAbI

)

fo=f,=m.f. @3)

4. Haxoanm dakTuyeckme CKOpoCTU rpetoLLen 1 HarpeeaemMol Boabl, M/c
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WI—P _ Gd
3600fmp
H_ i (5)
W= 3600f,,p

B cnyyae ecnu cooTHoLleHWe xodoB, onpegeneHHoe no copmyne (1), okasanock >2 (npu nogcraHoske APy = 100
kMa, a APrp = 40 kMa - ansa | cTynenu), Bogonogorpeeartenb cobnpaem M3 AByX pasfenbHbIX TENI006MEHHNKOB 1 bonee
n B cdopmynax (4) unm (5) pacxon TOro TENNOHOCWUTENS, Y KOTOPOro MOMNYy4YUrioCb MeEeHbLUE XOAO0B, YMEHbLUaeMm
COOTBETCTBEHHO B 2 pa3a v 6onee.

5. KoadpdouumeHT Tennootaaum a, ,BT/(M2- °C) oT rpetoLLel BOAbI K CTEHKE NNaCTUHbI onpeaensieTcs no opmyrne

2
a,=11 6A[23000 +283¢7 - 063t }W

4)

0,73
P

(6)
roe A — KoabULMEHT, 3aBUCALLNIA OT TUMNa NNacTUH NPUHUMAETCs NO Tabn. 1 HACTOALWErO NPUINOXEHUS;
P P
tFP _ th + tBbIX
Ccp 2
6. KoadduumeHT TennosocnpuaTus ay, BT/(M2 - °C), OT CTeHKM NNacTUHbI K HarpeBaemou BoAe NpMHUMaeTcs no

2
Gopuyre g, = 11 6A[23000 +283¢,, - 063(t]) }W ™)

H H
_ th + tBbIX

0,73
H

H
roe tcp = 2
7. KoadhduumeHT Tennonepenaum K, BT/(M2 - °C), onpeaensietca no copmyne
K = B 8)

1 1 8,
—+—
o O Ao

roe B — KO3(hMUMEHT, Y4YUTbIBAOLIMIA YMEHbLUEHUE Ko3dduumneHTa Tennonepegaydyn ms-3a TepPMUYECKOro

COMNPOTMBIEHMST HAKUMK U 3arPs3HEHMIA Ha NNacTMHe, B 3aBUCUMOCTM OT KayecTBa BoAbl NpuHMMaeTcs paBHbiM 0,7 —
0,85.

8. lNpu 3agaHHON BenMYMHE pac4eTHOW NPOM3BOAUTENBHOCTU Q% n no NOMNy4YeHHbIM 3HaYeHMAM KoadduumeHTa
Tennonepegayun k n TemnepartypHomy Hanopy Atcp onpegensieTcs Heobxoammasi NOBEPXHOCTb HarpeBa Frp Mo dhopmyne
(1) npun. 5.

Mpu cbopke BogomogorpeBaTens M3 OBYX pasferibHbiX TennoobMeHHVMKOB M Bonee Tennonpov3BOAUTENbHOCTb
YMeHbLLAEeTCs COOTBETCTBEHHO B 2 pa3a u bonee.

9. KonnyecTtBo x040B B TENNOOOMEHHUKE X:

X_Emim 9)
2mf,,

rae fon — noBepxHOCTb HarpeBa OA4HOW NNacTUHbI, M2

Ymncno xoaoB OKpyrnseTcs Ao Lenon BennyunHel. B ogHoXoaoBbIX TennoobMeHHMKax YeTblpe WTylepa Ans nogsoga v
OTBOLA rpeloLlen M HarpeBaemow BOAblI pacnonaralwTcad Ha OOHOW HEeNnoABWXHOW nnute. B MHOroxogoBbixX
TennoobMeHHMKax 4YacTb LUTYLLepPOB AOMKHA pacnonaraTbCa Ha NOABWXHOW NNNTE, YTO BbI3bIBAET HEKOTOPbIE CIIOXHOCTU
npu akcnnyatauuun. Moatomy uenecoobpasHen BMECTO YCTPOWCTBA MHOIOXOAOBOrO TennoobmeHHuKa pasbuTtb ero no
4YMCMy XOAOB Ha pasfenbHble TennooOMeHHWKW, COeAMHEHHble MO OO4HOMY TEMnOHOCUTENI0 MocrefoBaTenibHO, a Mo
Opyromy — napannernbHo, ¢ cobnogeHneM NpoTUBOTOYHOIO ABUXKEHWS.

10. dencTtBmTenbHas NOBEPXHOCTb HAarpeBa BCero BoAonogorpesartens onpegenserca no opmyne

F =(2mX-1)f,, (10)
11. MNMoTepwn gasnexus A kla B Bogonogorpesartensx crnegyet onpeaensTs No dopmynam:
Ons HarpeBaemMou BoAbl
H 175

AP, = 05(33 008 {1, W,/e X; (1)

ONsi rpetoLLet Boabl
P 175
AP = 05(33 - 008 {7, W12 X (12)

48



roe ¢ — KoahPUUMEHT, yunTbIBaKOLMI HakMneobpa3oBaHWe, KOTOPbLIN ANS rpetoLen ceTeBow BoAbl paBeH eauHuLe,
a [na HarpeBaemow BOAbl AOMKEH MPUHUMATLCA MO OMbITHBIM AaHHLIM, MPUM OTCYTCTBMM TakUX OaHHbIX MOXHO
npuHumathb ¢ = 1,5— 2,0;

b — koadbduumeHT, 3aBuUCALLNIA OT TUNa NNACTUHbI, NPUHMMaeTCH No Tabn. 1 HacToALLEro NPUNOXeHUs;

Wy ¢ — CKOPOCTb Npu NPOXOXAEHUM MakCUManbHOro CEKyHOHOro pacxoda HarpeBaeMon BOAbI.

NPUMEP PACYETA

BeibpaTe u paccuuTaTh BOOOMOAOrpPeBAaTENbHYD YCTAHOBKY MNNMAcTUHYaToro TenrnoobMeHHWKa cobpaHHOro u3s
nnactuH 0,6p ons cuctemsl ropsidero BogocHabxkeHuns Toro xe LTI, 4yTo u B npumepe ¢ KOXyXOTPYOHbIMU CEKLIMOHHBIMU
BogonogorpesatensMu. CnegoBaTenbHO, UCXOAHbIE AAaHHbIE, BEMWMYMHBI PACXOA0B U TeMNepaTypbl TeNnoHocuTenen Ha
BXOZ€e M BblX04e KaXXOoW CTyneHn Bo4oMNo4orpeBaTens NpMHUMalTCSA TakKMMM XKe, Kak U B npeablayLiemM npumepe.

1. MpoBepsieM COOTHOLLEHMEe X040B B TennoobmeHHuke | ctyneHn no gopmyne (1), npuHumas APy = 100 klMa n APrp
=40 kMa;

Xz_ 625-10° 100 1000-36 / ~

CooTHOLLEHNE XO4OB He MpeBblaeT 2, crnegoBaTenbHO, MNPUHUMAETCsl CUMMMETPUYHAs  KOMMOHOBKA
TennoobMeHHMKa.
2. Mo onTMmanbHOM CKOPOCTU HarpeBaeMon BoAbl onpeaensem TpebyeMoe 4icno kaHanoB no gopmyrne (2)

3 68-10°
M= 0.4.0.00245-10° - 3600
3. ObLee xnBoe ceyveHne kaHanoB B nakete onpegensem no dopmyne (3) (My NnpuHMMaem paeHbiM 20).

f.=f,=20.000245 = 0049 W’

4. pakTyeckme CKopocTH rpetoLLien n Harpesaemon Boabl no opmynam (4) u (5):

=193

625-10°

Wre = 3600.10° 0049 = 035 M/¢©
68-10°

W= 3600107 0049 = 2385 M/c

5. PacueTt Bogonogorpesatens | cTyneHu
a) K0adhPMUMEHT TEMNOOTAAUN OT rpetoLlert Boabl K CTeHKe nnacTuHbl, opmyna (6), npuHumas u3 tabn. 1 A = 0,492:

a, = 116-0,492(23000 + 28336 - 0,63-362)-0,35°" = 8590 Bt/(M?-°C)

0) K03 PMLMEHT TENNOBOCNPUATMA OT CTEHKM NNACTUHBI K HAarpeBaeMon Boae, opmyna (7)
a,=116-0,492(23000 + 283-19,5 - 0,63-19,52)-0,385%" = 8037 BT/(m?-°C)

B) koadpduLmMeHT Tennonepeaayu, npuHumas ¢ = 0,8, popmyna (8)

I 0|8 _ 20
K=—3"o007 1 - 2638 Br/(M?°C)

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

F - 276-10°
™ 2638-16,5
[) KONMYecTBO XOO0B (MNW NakeToB NpW pa3geneHun Ha 04HOX0A0Bble TennoobmMeHHuKN), hopmyna (9)

T =267

=634 M

MpuHmaem Tpu xoaa,
€) OelCcTBUTENbHAs NOBEPXHOCTb Harpeea Bogonoaorpeeartens | ctyneHn, doopmyna (10)

F =(220-3-106=714 ™
X) noTepu gasnexus | ctyneHn Bogonogorpesartens no rpetLlen soae, opmyna (12), npuHumas ¢ = 1 1 u3 tabn. 1
b=3:
AP, =1-3(33-0,08-36)0,35'° -3 =432 «Ka.

6. Pacuet BogonogorpesaTtens |l ctynexHm
a) KO3 PULIMEHT TENNOOTAAYM OT rpetoLLen BoAbl K CTEHKE NNacTuHbl, opmyna (6):

a,=116-0,492(23000 + 283 67,5 - 0,63-67,5%)-0,35°° =10412 Bt /(M*~°C)

6) K0adhPMUMEHT TEMNOBOCMIPUSTUSI OT NMNACTUHBI K Harpeeaemou Boae, copmyna (7)
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a,=116. 0,492(23000 +283-48,5-0,63 -48,52) -0,35°™ =10017 Bt/ (M2~° C)
B) KoachduumeHT Tennonepenayn, npuHumas ¢ = 0.8 popmyna (8):

I 0,8 _ 20
K=—7"o007 1 =309 Br/(m2°C)

104127 16 710017
r) Tpebyemasi NOBepXHOCTb HarpeBa Bogonogorpesatens Il ctyneHn, doopmyna (1) npwn. 5:

181-10° »
Fr = 3006.1 =308 ™
[) KONN4ecTBO XOA0B (MNN NAKeTOB NPU pasgeneHn Ha OAHOXoA0Bble TennoobMeHHMKM), hopmyna (9):
_308+06 ..
- 2.20-06

MpuHnmaem 2 xona;
€) AencTBUTENbHasA NOBEPXHOCTb Harpeea Bogonogorpesatens Il ctyneHn, oopmyna (10):

F'=(2-20-2-106 =474 w?

X) notepu gaenenus |l cTyneHn BogonogorpesaTens no rpetowlen soge, popmyna (12):
APlrlP = 1-3(33 -0,08- 67,5)0,351'75 -3=264 «lMa.

3) notepu AasBneHus obeux CTyneHen BogonogorpesaTens noO HarpeBaemow Boge, npuHumas ¢ = 1,5, npu
NPOXOXAEHNM MakCUMarnbHOro CEKYHAHOro pacxoAa BoAbl Ha ropayee BogocHabxeHune, oopmyna (11):

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

B pesynbTaTe pacyeTa a kKa4yecTBe BoAoNoAOrpeBarTens ropsyero BogocHabxxeHust npuHnMaeM ABa TennoobmeHHuka
(I v Il ctynenun) pasbopHon koHcTpykumn (P) ¢ nnactuHamu Tuna 0,6p, TonwwmHom 0,8 mm, n3 crtann 12X18H10T
(vcnonHenune 01), Ha AByxonopHon pame (ucnonHeHve 2K), ¢ ynnoTHUTENbHbIMU NPOKNagkamn n3 pesuHsl Mapku 359
(ycnosHoe o6o3HayeHne — 10). MoBepxHocTb Harpesa | ctynenn —71,4 M2, {1 ctynenn — 47,4 M°. CxeMa KOMMOHOBKM |
CTYMNeHu:
20+20+20

CX T 21+20+20
cxema KOMMNOHOBKK Il cTyneHu.

20+20
Cx=21120
YcnoBHoe 0603HaveHne TennoobMeHHNKOB yKkasbiBaeMoe B GriaHke 3akasoB bygeT
| ctynenu: 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
Pacyetr Boponoporpesatens, cobpaHHOro W3 MMNacTUHYaTbiX TennoobMeHHUKOB dupmbl  «Anbda-IlaBanb»
(TexHu4eckme xapakTepucTukm cM. B Tabn. 4), nokasbiBaeT YTo B | CTyneHb TpebyeTcs yCcTaHOBUTL
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Tabnuuad

TexHuyeckmne XapakTepUCTUKN nnactuH4aTbIiX Tennoo6MeHHUKOB (bI/IprI «Anbcba-ﬂaBanb» AN TennocHat6XeHus

Mokasartenb Hepa3bopHble nasiHble Pa3bopHble ¢ pE3MHOBLIMU NPOKNaaKkamu
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
[MoBepxHOCTb Harpesa MnacTuHbI, M2 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 nnactuHbl, Kr 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O6bem Boabl B kaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcumanbHoe YuCcno NNacTuH B yCTaHOBKe, LT, 60 150 200 95 250 275 700
Pabouee nasneHune, MlMNa 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcumanbHas TemnepaTtypa, °C 225 225 225 130 160 150 150
[abapwuTbl ycTaHOBKM, MM:
LuMpuHa 103 192 466 180 320 470 650
BbiCOTa 520 617 1263 480 920 981 1885
onuHa, He bonee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
[nameTp naTpybkoB, Mm 24 50 65/100 43 60 100 140
CTtaHaapTHOE YnCro NnacTuH 10,20,30, 20,30,40,
40,50,60, 80 50,60,70,
80,90,100,
110,120,130,
140,150
Macca ycTaHoBKW, Kr, Npy Yncne nnacTuH: 5,2 15,8 — 38 146 307 1089
MUHUMAIbHOM
MaKcUMaribHOM 15,4 73,0 309 59 330 645 3090
MakcrManbHbI pacxopn XXUaKocTu, M3y 8,1 39 60/140 10 54 180 288
MoTepu AaBneHus Npu mMakcumanbHOM pacxoge, kla 150 150 150 150 150 150 150
KoadbduumeHT Tennonepeaaun, Bt/(m? - °C), npu 7700 7890 7545 6615 5950 5935 6810
CTaHAapPTHbIX YCIOBUAX
TennoBasi MOLLHOCTb, KBT, Mpy cTaHAapTHBIX YCIOBUAX 515 2490 8940 290 3360 11480 18360
MprmeyaHus
1. CTaHgapTHble YCnoBms — MakcUMarbHbIN PacXoA, XUAKOCTW, NapaMeTpbl rpetoLero TennoHocutens 70—15 °C, Harpesaemoro — 5—60 °C.
2. HowmeHknaTypa TennoobmeHHukoB «Anbga-IlaBanb» He orpaHMYeHa Tunamy annapaToB, NPUBEAEHHbIX B Tabnuue.
3. MaTepuan nnactuH — Hepxasetowas ctans AlSI 316, matepvan npoknagok—EPODM.
Tabnuuad
TexHUYecKue XapakTepUCTMKU NasiHbIX NIACTUHYaTbIX Tennoo6meHHuKoB «LleTenak» npousBoacTBa KomnaHum «Lletetepm»
Mokasartenb CP410 CP415 CP422 | CP422-2V’ CP500 | CP500-2V’
[MoBepXHOCTb Harpesa NNacTuHbl, M 0,025 0,05 0,095 0,28
[aBGapuTbl NNacTuHbl hxa, Mm 311x112 520x103 617x192 950x364
MuHuManbHas TonwuHa NNacTuHbl, MM 0.4 0,4 0,4 0,4
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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
MakcumanbHoe YnCno NNacTUH B YCTAHOBKE, LUT. 150 80 150 200
Pa6ouee naBnexue, MMNa 2,5 2,5 2,5 2,5/1,6
MakcumanbHasa TemnepaTtypa, °C 225 225 225 225
OCHOBHblE pa3mepbl TEMNOOOMEHHUKA B U30MALMK 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, Mm
OnameTp naTpybkoB, MM 25 25 50 65/100
Macca Tennoo6meHHwKa, Kr, NPy YUCTE NNACTMH: — — 20 69,6
MWHUMASIbHOM
MakcvMarnbHOM — — 75 246
MakcrmanbHbI pacxoq HarpeBaemoun Boabl Npu 20 12 62 26 340 165
notepe aaenexuns 100 kMa, My
KoadbchmumeHT Tennonepenaym npy ctaHgapTHbIX 2420 — — 3090 — 1700
ycnosmnxm, BT/(M? - °C)
TennoBasi MOLLHOCTb NpW CTaHAapPTHbIX ycrnosusix, kBT | 95 (CP410-150-2V) — — 440 (CP422-150-2V) — 2000 (CP500-200-2V)
MakcrmanbHasi Tennosasi MOLWHOCTb, KBT, npu 300 250 1200 800 4000 2500
napameTpax TennoHocutens 150—76/165—70 °C
* TennoobmeHHWKM 3TON MoAdenu npeaHasHaveHbl ans NBC ¢ AByxcTyneHyaTbiM NOAOrPEBOM BOAbl B OHOM Kopnyce.
** Yueno nnactuH nogbupaetcs ¢ warom 10 nnacTuH npy MMHUMansHoM yucne 10 nnactuH.
*** CTaHOapTHble YCNOoBUA — MakCUMarbHbIA pacxof, XWUAKOCTW, napaMeTpbl rpetolero TennoHocuTens 70—15 °C, HarpeBaemoro — 5—60 °C.
MprmeyaHus
1. TennooOMeHHMKM MOCTaBNSATCA B KOMMNIEKTE C U30NALMEN.
2. Ywucna yepe3 Apobb 03HaYalOT NapameTpbl 47151 TEPBUYHOIO U BTOPUYHOIO TENMOHOCUTENEN.
3. Marepuan nnactui— AlSI 316.
Tabnuua 6
TexHUYecKkue xapakTepUCTUMKN NNAcTUHYATbIX TeNNoo06MeHHUKOB hupmbl «APV» ansa TennocHabxxeHus
MokasaTenb HepasbopHble nasHble PasbopHble ¢ pe3avHOBbIMU NpoKnagkamu
BD4 BD7 BF2 N25 N35 N50 N60 N92
rlg)BerHOCTb HarpeBa nnacTuHbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
M
MabapuTbl NNacTUHbI, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
MuHumanbHas TonuwmHa 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
NAacTUHbI, MM
Macca nnacTuHsl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6bem Boabl B kKaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Pabouee nasnexne, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MakcumanbHas TemnepaTtypa, °C 220 220 220 150 150 150 150 150
[OwnameTp natpybKoB, MM 25 25 65 80 | 80 | 80 200 200 |
MakcrmanbHoe 4ucno nnacTvH B 93 93 123 39/83 39/83 39/83 91/151 91/151
yCTaHOBKe, LUT.
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[abapuTbl yCTAaHOBKM, MM:
hxa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
ANuHa, 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)
CraHgapTtHoe uucno nnactvwH B | 7,11,17,25,33, | 7,11,17,25,33, | 7,11,17,25,33, — — — — —
yCTaHoBKe 43,63,93 43,63,93 43,63,93,123
Macca yctaHoBKMU, Kr :
Hebonee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 24 4,0 10,5 210 300 380 1330 170
Mepen yepton —ans pamel 10/1, 3a yepton — 10/2.
MpumevaHuns
1. Matepuan nnactuH Hepa3bopHbix — AISI 316, pasbopHbix AISI 304, maTepuan npoknagok pa3bopHbeix — EPOM.
2. HomeHknartypa tennoobmeHHukoB "APV» He orpaHvyMBaeTCst TUnaMmu annapartos, NPUBEAEHHbIX B Tabnuue.
Ta6bnuua 7
TexHMYecKkme xapakTepMUCTUKKN NIIaCTUHYaTbIX Tennoo6meHHUKoB pupmbl «CBEM» ana tennocHabxeHus
MokasaTtenb HepasbopHble nasHble Pa3bopHble C pe3MHOBLIMW NPOKNagkamu
B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
[MoBEPXHOCTb HarpeBa NnacTuHbl, M2 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 BoAb! 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
Pabouee nasnexue, MlMa 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 yCcTaHOBKM, MM: 117 241 241 241 362 160 320 320 460 460 630
LWMprHa
BbICOTA 524 392 524 524 864 745 840 1070 1265 1675 1730
OnvHa, He Gonee 317 518 518 670 790 500 1090 1090 3080 3080 3130
[nameTp nogcoeamHUTENbHbIX NaTpy6KoB, MM 25 40 65 65 100 25 50 50 100 100 150
Macca yCTaHOBKM NPy MakcUManbHOM Ynche 30,6 71,4 119 119 900 38’ 127 183 363" 554’ 1138
NracTuH, Kr
MakcumanbHo achdhekTMBHas TennoBas 350 550 900 2200 6100 400 550 1500 3000 7300 15000
MOLLHOCTb, KBT, Npy napameTpax TennoHocuTens
150—80/105— 70 °C 1 Pyan He 6onee 150 klMa
KoadbcpuumeHT Tennonepeaaun, B/ (m? -°C) 5970 7880 6570 7820 7035 12920 9380 11550 10810 9500 11840
OdbhekTMBHOE YMCNO NNAaCTUH, LWT. 42 52 48 140 140 21 23 33 47 77 101
TennoBas MOLHOCTb, KBT, Npu cTaHgapTHbIX 450 — 1500 — 4100 430 750 1050 — 9500 —
YCNoBUsIX
KoahdmumeHT Tennonepedauu, BT/ — (M2 -°C), 6210 — 6260 — 5150 7980 7080 7030 — 7320 —
npy cTaHA4apTHbBIX YCIOBUSIX
O eKkTMBHOM YNCNO NNACTUH, WT.— (Yepes 117/2 — 189/2 — 297/2 79/3 89/4 85/3 — 74/2 —
Apobb — YMCcno xo4oB)

* Macca npvHsaTa ansi Yucna nnacTvH, Tpebyembix npy 06ecnevyeHnmn MOLLHOCTY HUXKECTEAYOLEN CTPOKN.
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MprumeyvaHusa

1. CTaHgapTHble YCNOBUSI — MaKCUMarbHbIA pacxon XKMOKOCTU, OrpaHUYEHHbIN JONYCTUMbIMU CKOPOCTSIMU M MOTEPSIMM AaBNeHusi B BOAONOAOrpeBaTerne no HarpeesaemMon Boge He 6onee
150 klMa; napameTphbl TennoHocutens: rpewwero 70—15 °C, HarpeBaemoro 5 — 60 °C.

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

3. HomeHknaTypa Tennoo6MEHHUKOB HE OrpaHMYeHa TMnaMu annapaTtos, NPUBEAEHHbIX B Tabnvue.
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TennoobmeHHnk M15-BFG8 ¢ uucnom nnactmH 64, nnowagb MNOBepxHOCTU Harpesa 38,4 M (koadhprLmeHT
Tennonepeaain — 4350 Bt/(m? - °C)).

Bo Il ctynenun tpebyetca TennoobmeHHMk M10-BFG ¢ uicnom nnactuH 71, nnowagb noBepxHoOcTu Harpesa 16,6 M2
(koadbpurumeHT Tennonepegaym — 5790 BT/(M2~ °C)).

MoTepu gaBneHus B 06enx CTyneHsiX npu NpoXoXOEeHUM MaKCMMarbHOro CEeKyHOHOro pacxoga HarpeBaemMoun BoAbl U
TOM e koadhduumeHTe 3arpasHenuns (¢ = 1,5) coctaensiot 186 klla.

B 1abn. 5, 6, 7 npuBedeHbl TEXHUYECKUE XapaKTepPUCTUKK TennoobmeHHUKoB «LleTenaky», "APY» n «CB3lM».

NPUNOXEHME 9
TENNOBOW M F’MAOPABMNUYECKUA PACYET FOPU3OHTAJIbHbIX MHOIOXOAO0BbLIX MAPOBOASIHLIX
NOAOIrPEBATEJIEN

MoporpesaTtenu ropusoHTanbHbIe NApoBOAsSHbLIE TENMOBLIX ceTen (AByx- 1 veTbipexxofosble) no OCT 108.271.105
npefgHasHaveHbl A5 CUCTEM OTOMMNEHNSA U rOPsSYero BoJOCHabXeHUs.
1. MNoBepxHOCTb HarpeBa NapoBoAsAHbIX NnogorpesaTenen F, M2, onpeaensietTca no oopmyne

QSP
KAtg,

roe Qgsp — pacuyeTHas Tennosas NPoM3BOAUTENBHOCTL BoAoMNoAorpesaTtens, BT;

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

Atcp— pacyeTHasi pa3HOCTb TeMnepaTyp Mexay rpetoLlen n HarpesaemMon cpegamu, °C.

2. PacueTHasi TennoBasi MPOM3BOAMTENbHOCTb Bogonogorpesatens Ha otonnene Qg unu Ha ropsiuee
BogocHabxeHne Q7 onpeaensietcs no npun. 2.

Mpu atom, yuntbiBasg TpeboBaHus n. 4.8 HacTosiwero csoga MpaBwM, ANS KaXOoro nopgorpeBaTens pacyeTHas
NPOU3BOAMTENBHOCTL, ONpeaeneHHas no npun. 2, AenuTca Ha 2.

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

F= (1)

5 @

On O )\M:T )\4HAK

roe a, — koahUUMEHT TENNOOTAAYM NPY NPOOONLHOM CMbIBaHUM OT CTEHKM TPyOku K HarpeBaemMol BoAe, BT/(M2 .
°C);

an — K03 PMUMEHT TENNOOTAAYM OT KOHAEHCUMPYIOLLIErocs napa K ropu3oHTanbHOM CTEHKE TPYOKH, BT/(M2 -°C);

Sct — TOMNLWMHA CTEHKM TPYOKU, M;

Syak — TOMLUMHA HAKUMKU, M, NPUHMMAEMasi HA OCHOBaHWM 3KCMMyaTaLUMOHHbIX AAaHHbIX AMsi KOHKPETHOro parioHa ¢
y4eTOM KayecTBa BOAbI, a MPU OTCYTCTBUM AaHHbLIX AoMycKaeTcs npuHuMaTth pasHown 0,0005 m;

AcT — TENNOMPOBOAHOCTb CTEHKM TpyOku, BT/(M - °C), npuHumaeTcsa ansa ctanu pasHow 58 Bt/(m - °C), onsa naTyHu —
105 B1/(m - °C);

AHak — TO XKe, CNos HaKuMu, NpuHUMaeTcst pasHon 2,3 B1/(m - °C).

4. KoachduumeHT Tennootgayum a, BT/(M2 . °C), OoT cTeHkn Tpybku K HarpeBaeMon Bode B obnactu TypOyneHTHOro
OBWXeHus1, onpefenseTcs no gopmyne

WTP (3)

.

H H )2
a,=1 6[1 210 + 18}, - 0038({; }

roe t"ce— cpenHsist Temnepatypa Harpeaemoit Bogpl, °C, onpeaensiemasi no dopmyre
H H
t” _ @
Cp 2
tex; tMsLx— TeMnepaTypa HarpeBaemoil BoAbl COOTBETCTBEHHO Ha BXOAE W BbIXOZE U3 Bogonoaorpesarens, °C;

dgy— BHYTPEHHWI gruameTp TpyoboK, M;
W+p — CKOPOCTb BOAbI B TPYOKax, M/c, onpegenseTtcst no doopmyne

__G 5
W = 3600pf,, ©

frp— MIOLLAAL CeveHUst Bcex TPYGOK B OAHOM XO4y NMOAOrpPeBaTensi, M2, ONPEAensieTcs no gopmyrne

fTP = iH n (6)

N— KONMU4ecTBO TPYyGOK B OAHOM XoAy, LT.;
p — NOTHOCTb BOAbI NPU cpeaHeit Temnepatype tep, krim>;
Gj, — pac4yeTHbI pacxof HarpeBaemow BoAbl B TpyOKkax, Kr/u.
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5. KoacbdmumeHT TennooTgaumn ap, BT/(M2 - °C), OT KOHOEHCMpYloLLeroca napa K CTeHke Tpybku onpegensietcs no
dopmyne
(4320+475t,-014¢)

a,=116
{md.(t.-t.)
roe ts — Temnepartypa HachbllweHus napa, °C;

m—npuBeaeHHoe Yncno Tpybok, WT., onpeaensemoe no dopmyre

(7)

®)

roe nog — obLee uncno Tpybok B nogorpeBaTene, LWT.;
Nmax— MakcumansHoe 4ncro Tpybok B BepTUKanbHOM pagy, WT.;
tct — cpedHsia Temnepatypa cTeHoK Tpybok. °C, onpegensieTca npubnumxeHHo no gopmyne

g
ter = £ +2tCP ©)
1 NpoBepsieTcsa nocne npeaBapuTernibHOro pacyeTa nogorpesaTens no opmyne
H
g Lt led: (10)
an*a,

Mpn HecoBnageHuwn 3HadeHun tcr, onpegeneHHbix no ¢opmynam (9) u (10), 6onee yem Ha 3 °C ap cneayet
nepecunTbiBaTh, NPUHAB 3HaYeHue tcr, onpegeneHHoe no dopmyne (10).
6. PacueTHyto pasHocTb Temnepatyp Atcp, °C, Mexay rpetoLLen 1 HarpeBaeMoi cpeaMu onpeaenstoT no dopmyne

At -A (11)
AtCP: t6 A:M
2.3|gA7t6

roe Ats, Aty — COOTBETCTBEHHO Gonbluasi M MeHbluas pa3HOCTb TemrepaTyp Mexay rpetolleit u HarpeBaemow
cpefiamu Ha BxoZe W Beixogde 13 nogorpeeatens, °C, onpegensieTcs no popmynam:

At =t -t (12)
AtM:ts_t;X (13)

Mpun pacyeTe NapoBOASHbLIX BOAONOAOrpEBaTENel OTONMEHNUS TeMNepaTypy HarpeBaeMol BoAbl Ha BXOAE U BbiXoade
“3 Bogonogorpesartens crnegyeT NpUHUMaTh

H
th =1,
roe t, — Temnepatypa Boabl B obpaTHOM TpybonpoBode CUCTEM OTOMIIEHWS MPU pacyeTHOW TemnepaType
HapyxHoro Bosayxa ty °C;
H
tBbIX =T
roe tp1 — TemnepaTtypa Bogbl B nojawuem TpybonpoBoge TennoBbix ceten 3a LTI wnu B nogarowem

TpyOONpOBOAE CUCTEMbI OTOMNSEHMS NPU YCTaHOBKe Bogonogorpesatens B UTI npu pacyeTHOM TemnepaType HapyXHOro
Bo3gyxa tg, °C.
B aTom cnydae pacyeTHas pasHocTb Temnepatyp Atcp °C, onpegenutcsa no gopmyrne

(t- 7 (t -7 (14)

AtCP: t -1
23lg>—*
ts_‘tm
lMpumeyaHue — T[lpn HE3aBUCMMOM MNPUCOEOUHEHUN CUCTEM OTOMMIEHMS W BEHTUNSAUMM Yepe3 obwwmi

BoJorogorpesartesfib TemnepaTtypy HarpeBaemoi Boabl B 06paTHOM Tpy6onpoBoae Ha BXoAe B BOAOMOAOrpeBaTeNb cre-
OyeT onpefensTb C y4eToM TeMmrnepaTypbl BOAbl NOCMe NpUcoenmHeHuss TpybonpoBoda cuctem BeHTunsiumm. MNpu pac-
Xo[e TennoTbl Ha BeHTunAumio He 6onee 15 % cymMmMapHOro MakCMMarnbHOro TEMNfoBOro MOTOKa Ha OTOMIEeHMe Jomnyc-
KaeTcs TemnepaTtypy HarpeBaemoii BoAbl Mepes BOAOMO-A4orpeBaTerieM MNpUHUMMAaTb paBHOW TemnepaType BoAbl B
obpaTHoM TpybonpoBoAe CUCTEMBI OTOMIIEHMS.

Mpu pacuyeTe BogonoforpeBaTensi Ha ropsiyee BOAOCHAGXeHWe TemnepaTypy HarpeBaemol Bogwl, °C, cnegyet
NpUHUMATB:

Ha BXO[e B BOOOMNOAOrpeBaTeNlb — PaBHOW TemnepaType XONoAHoW (BOAOMPOBOAHOWM) BoAbl tc B OTOMUTEMbHLIN
nepwvoa; Npy OTCYTCTBUMU AAHHBLIX NPUHMMaeTcs paBHon 5 °C;

56



Ha BbIXO4e W3 BOOOMOAOrPEBATENS — pPaBHOW TemnepaType BOAbl, MOCTynawwWwen B CUCTEMY TOpsSYEro
BogocHabxeHus t,, B LITM n B TN t, = 60 °C, a B LTI ¢ BakyymHol feaspaumen t, = 65 °C.

7. Pacxogpbl HarpeBaemol BoAbl Ansi pacyeTa BOAOMNOLOrpeBaTernen CUCTEM OTOMMEHUs, Kr/d, crieqyeT onpeaensitb
no oopmynam:

G _ 3’6 Qomax (15)
omax
Toi~ T2JC
npn HesaBUMCMMOM npmucoeanHeHnn cMcTtem oTonieHna n BeHTUnAUnn 4Yepes O6L|.|,V|ﬁ Boaonoaorpesateslb
G _ 3’6(Qomax + vaax) (16)
omax
('501 - 1;2)0

roe Qomax, Qumax— COOTBETCTBEHHO MaKCUMMarbHble TEMMOBbLIE MOTOKN HA OTOMNNIEHNe U BEHTUNSAUMIO, BT.
Pacxoq HarpeBaemon BoAbl, Kr/d, Ans pacyeTa BogonogorpeBaTenen ropsavyero BOAOCHabXeHWA onpeaensercs no

dopmyne
SP
Gh _ (36Q1 (17)
601 Jc

roe Qsph — pacyeTHas npou3BoauTeNbHOCTL BogonogorpesaTens, BT (cm. npun. 2).
8. Motepwn paenexusa APy, Ma, ona Bogbl, npoxoasiwen B Tpybkax Bogonogorpesartens

Az

AP, = 0-5(dBH + Z§] W:op

roe Wrp— cKopoCTb BoAbl, M/C, onpegensemas n oopmyne (5);

Z — 4Yncno nocrefoBaTerbHbIX XOA0B BOAOMNOAOrpeEBATENS;

l—anuHa ogHoro xoaa, Mm;

¥& — cyMMma KoapULMEHTOB MECTHbIX COMPOTUBINEHWUN;

A— KO3 PULNEHT rMapaBMyecKoro TpeHus.

OKBMBaNEHTHYIO LLEPOXOBATOCTb BHYTPEHHEN NOBEPXHOCTUN NaTyHHbIX TPYOOK Npu onpeaeneHnn A MOXHO NpUHUMaTb
0,0002 m.

Cymmy KOa(hULMEHTOB MECTHBIX CONPOTMBIIEHMN B TPYOKax MOXHO MPUHMMATb:

ONsi OBYXKOAOBLIX Bogonoforpeeatenen &= 9,5; ons YeTbIpeXXOA4o0BbLIX Bogonoaorpesatene &= 18,5.

NPUNOXEHUE 10

METOAWKA ONPEOENEHUA MAKCUMAIBbHbBIX (PACYETHbIX) PACXOOOB BOAbl U3 TEMNNIOBOW CETU HA
TENNOBOW NYHKT

1. Mpyn OTCYTCTBUM Harpy3kuM ropsidero BOOOCHAGXKEHWS U 3aBUCHMOM MPUCOELMHEHWM CUCTEM OTOMMEHUS U

BEHTUNALMM Mo hopmyrne
3’6(Qomax + vaax) (1)

G ('C1 - 1;2)0

a npv He3aBUCVMOM MpUCOEAVHEHUN Yepe3 BoAonodorpeBaTeny BMECTO T, NOACTaBMSETCH Toz, MPUHUMAEMoe Ha
5—10 °C Bblle TeMnepaTypbl BOALI B 06paTHOM TpybonpoBoae CUCTEMbI OTOMNNEHUS Ts.

2. Mpyn HanNWuuKM Harpyskn ropsa4ero BOAOCHabXEHUS B 3aKpbITbIX CUCTEMAX TENSNOCHatXeHNs.

a) npu Hanuumm 0aKkoB-akKyMynATOpPOB Yy MNOTPeEOUTENS W NPUCOELMHEHMM BOAOMOJOrpeBaTenen ropsyero
BOJOCHabXeHus:

no OAHOCTYMEeHYaTon CxeMe € perynupoBaHnem pacxofa TennoTbl Ha OTonneHne

G.- 36Q".+ Q") X 36QQ,. @)

! _ ! ! _ !
('51 1;2)0 (T1 1;3)0
HO HE MEHee pacxofa BoAbl, onpeaeneHHoro no opmyne (1);

No OfHOCTYNeHYaTol cxeme co cTabunusaumen pacxoga Boabl Ha OTONMEHWE U BEHTUMNSALMIO

G _ 3’6(Qomax + vaax) + 3’6 th (3)
g =

('51 - 1;2)0 (T T ’3)0

no ,D,ByXCTyI'IeH‘-IaTOVI CXeme C perynumpoBaHuemM pacxoga Tensiotbl Ha oTonneHune
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' 12 th 55_tllw
Q0+Qv+1+an 55_tc+KTI'I (4)

(T "1 ’2)0

G,-36

HO He MeHee pacxofa BoAbl, onpegerneHHoro no gopmyne (1);
no ABYXCTyNeH4aTon cxeme co ctabunuaaument pacxofa Boabl Ha OTOMMEHWE Y BEHTUMALMIO

36Q,.[55-t,
O 27
G- Qe * Qo) | K 195 Lt (5)
’ (171 - 1;2)0 (’5'1 - TIZ)C

6) npu oTcyTcTBMM GakoB-akKyMynsTOpoB Yy noTpebutenen u npucoeguHeHMn BoAonodorpeBaTenent ropsyvero
BOJOCHabXeHus:
Mo OHOCTYNEHYATOW CXEME C PETYNIMPOBaHMEM pacxofa TenmnoTbl Ha OTOMNNeHNE

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

! _ !/ ! _ !
(’C1 Tz)c (1:1 ’CS)C
HO HE MeHee pacxofa BoAbl, onpeaeneHHoro no gopmyne (1);

no o4HOCTYMeH4YaTon cxeme co ctabunusaumen pacxona BOAbl HA OTOMIEHNE U BEHTUNALMIO

G _ 3’6(Qomax+ vaax) T 3’6 thax (7)
g =
! !
le-te [t -t
no /:l,ByXCTyI'IeH*-IaTOVI cXeme C perynmpoBaHnMemM pacxoda TennoTbl Ha OTonsfieHne n MakcumalribHbIM TenjoBbIM
NOTOKOM Ha BEHTUNAUMIO MeHee 15 % MaKkcumarnbHOro TEMJSIOBOroO NOTOKa Ha OTONMNEHNE

’ ’ th 95 - tl
Qo Qg [Ps Ko @)

(T '1 -7 'z)c

HO He MeHee pacxofa BoAbl, onpegeneHHoro no gopmyne (1),
no ABYXCTYNneH4YaTOM CXeme C PEerynMpoBaHMEM pacxofa TennoTbl Ha OTOMSIEHWE M MaKCUMarbHbIM TEMnnoBbIM
NOTOKOM Ha BeHTUNAUuto 6onee 15 % MakcumanbHOro TeNIOBOro NOToka Ha OToMNNeHne

Q Q| [ Qua ¥

Q..

] 55-t,  Km
1+KTn . (9)

1+ K.m th 55— t
G,=36
g = 3
(T "1 'z)c
no ,D,ByXCTyI'IeH"IaTOVI cxeme co CTaGMﬂM?:aU.MeM pacxoda BOAbl Ha oTonneHne U MakCumMalsribHbIM TENNOBbIM NOTOKOM
Ha BEHTUNAUUKO MeHee 15 % makcumarnbHOro TEMNSIOBOro NOToKa Ha oTonneHne

36Q,,[55-t,
1 55_t Km
3’6(Qomax + vaax) + * KT” - tc (1 0)
(171_ TZ)C (1,1 _le)c

Gd:

no ,D,ByXCTyI'leH‘JaTOVI cxeme co ctabunusaunen pacxoda BOAbl Ha oTonneHne U MakCumMasribHbIM TENMOBbIM NOTOKOM
Ha BeHTMnsumto 6onee 15 % MakcumManbHOro TEMSOBOrO NOTOKA Ha OTOMEHME

55— th Km
G 3,6(me+vaax)f'GKQ“W e 1+|<THQ"“] 1)
‘ (11_12)0 (1'1_1’2)0

MpumeyaHus
1. B chopmynax (4), (5), (&), (10) {;, =(g’,~5)°C: B hopmynax (9), (11) t, =(1', - 10)°C.

2. B dopmynax (8), (10) koacpdpuumeHT 1,2 yuntbiBaeT yBeNnnyeHne cpeaHe4acoBoro TenoBoro noToka Ha ropsiee
BOAOCHabXeHWe B CyTKU HanbonbLuero BogonotTpebneHus.

3. Pacxop Ttennotel Ha otonneHue Q',, BT, npn TeMnepaTtype Hapy>XHOro Bo3flyxa, COOTBETCTBYHOLLEN ToYKa M3rnomMa
rpacpmka Temnepatyp BoAabl t'y, C y4ETOM MOCTOSIHHOM B TeYEHMe OTOMWUTENbHOro nepvoda BenuuyMHbl ObITOBbIX MU
NPOVN3BOACTBEHHbIX TEMMOBbLIAENEHWIN onpeaeneH no opmyne

Q..-(Q +zq) ‘t’ Yq (12
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roe Xg— TennoBblAeNeHns, NpuHUMaemble Ans Xunbix 3gaHui no CHwull 2.04.05-91* u ana o6WeCTBEHHbLIX U
NPOW3BOACTBEHHbIX 34aHUA — Mo pacyeTy, BT;
t; —pacuyeTHasi TemnepaTypa BHyTPEHHEro BO34yxa B oTannmBaeMblx 3gaHusix, °C;

ont
t

Temnepartyp, npuBefeHHbIx B npun. 4 k CHull 2.04.05-91%;
t, — pacuyeTHas TemnepaTtypa HapyXHOro BO3fyxa ONS NPOEKTUPOBAHUS OTOMMEHUS, NPUHMUMaemasi Kak cpeaHsis
Temnepatypa Hanbornee xonogHow NATMAHEBKM B cooTBeTcTBMM co CHUIM 2.01.01-82, °C.
3. B oTKpbITBIX cUCTEMax TEMNOCHAGXEHMS

unu no copmyne (17) CHull 2.04.07-86*.

TPYBbI NO HTA, PEKOMEHAOYEMbBIE K NIPUMEHEHUIO NMPU MPOEKTUPOBAHUU TEMJTOBbLIX MYHKTOB

3’6(Qomax + vaax) + 3’6 thax

Gd:

MPUNOXEHMUE 11

(T1_

'Cz)c (tn B ’[c)c

YcnoBHbIn | HopmaTtnBHO-TEXHUYeckas Mapku ctanu MpepenbHble napameTpbl
avameTp | AoKyMeHTaums Ha TpyGbl
Tpy6 Dy, Mm (HTO)
Temnepa- paboyee
Typa, °C | paBnenve P,
Mra (krc/em?)
1 2 3 4 5
TpyObl aNeKTpOCBapHbIE NPSIMOLLOBHbIE
15— 400 TexHuuyeckue TpebosaHus (BCT3cn5; 300 1,6 (16)
no FOCT 10705 (rpynna
B, TepmoobpaboTaHHble).
CoptameHT no FOCT
10704 10,20 300 1,6(16)
400—1400 |TexHuuyeckue TpeboBaHus |BCT13cn5 BCT3cn4 200 2,5 (25)
no MOCT 10706 (no 17IC,
n3MeHeHuto 2, rpynna B,
TepMoobpaboTaHHbIe) 17T1C, 1771C-Y, 300 2,5 (25)
13rC, 13r1c-y
150—400 FOCT 20295 (tun 1) 20 (K42) 350 2,5 (25)
500 — 800 [FOCT 20295 (tvn 3, 17rC, 177r1C 425 2,5 (25)
TepMoobpaboTaHHbie) (K52)
500 — 800 |[TY 14-3-620 17rC, 17T1C, 300 2,5 (25)
1000 -1200 17M1C, 1771C-y,
1200 13rc
1000 TY 14-3-1424 17M1C-Y (K52) 350 2,5 (25)
1000,1200 [TY 14-3-1138 17MC-Y (K52) 425 2,5 (25)
1000,1200 |TY 14-3-1698 13rC, 13rc-vy, 350 2,5 (25)
13McC-y,
17M1C-y
500—1200 |TY 14-3-1680 Bct3cn5 200 2,5 (25)
500 — 800 |TY 14-3-1270 17rc 350 2,5 (25)
1200 TY 14-3-1464 13r1c-y
13rc-y 350 2,5 (25)
(K52, K5)
Tpy6bl aneKTpocBapHbie CNUpPanbHO-LOBHbIE
150—350 TOCT 20295 (1vn 2) 20(K42) 350 2,5 (25)
500 — 800 [IFOCT 20295 (tvn 2, 20(K42) 350 2,5 (25)
TepMoobpaboTaHHbIe)
17rC, 1711C
(K52) 350 2,5 (25)
Bct3cn5 300 2,5 (25)
500 —1400 [TY 14-3-954 20 350 2,5 (25)
17r1C, 17rc
500 —1400 |TY 14-3-808 20 350 2,5 (25)
Tpy6bl 6eClIOBHbIE
40 — 400 TexHuuyeckme TpeboBaHus |10,20 300 1,6 (16)
no MOCT 8731 (rpynna B),

—OnTuMarnbHaaA TeMnepartypa Bo3gyXa B OoTaniiMBaeMblX NoMelleHUaX, npuHnMmaemaa no cpegHemy 3Ha4eHuto

(13)
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CoptameHT no FOCT 8732|102 350 2,5 (25)
15 —100 TexHuuyeckme Tpebosanus (10,20 300 1,6 (16)
no NOCT 8733 (rpynna B), 4,0 (40)
CoptameHT no FOCT 8734 (102 350 5,0 (50)
09rac 425 5,0 (50)
15—300 [TY 14-3-190 10,20
350,400 CoptameHT no MOCT 8732 425 6,4 (64)
nFOCT 8734 20
50 — 400 |TY 14-3-460 20 450 He
15rc orpaHuNyYeHo
50 — 400 |TY 14-3-1128, CopTameHT [09I2C
no MOCT 8732 425 5,0 (50)
20 — 200 [OCT 550 (rpynna A) 10,20 425 5,0 (50)
10r2 350 5,0 (50)

Mpumeyanus 1.
1. B Tabnuuy BkmtoveHbl Tpybbl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 un

TY 14-3-1698, otcyTcTBytowme B «lpaBunax yctponcTBa U 6e3onacHon akcnnyarauum
Tpy6onpoBoAOB napa 1 ropsiyeit BoAbl» U pekoMeHAyeMble K MPUMEHEHUIO.

2. B Tabnuuy BknouveHbl Tpybbl M3 cranewn mapok 13IC, 13Irc-y wn 13r1C-y,
oTcyTcTByowWwwe B "lNpaBunax ycTponctea n besonacHom akcnnyartauvm Tpybonposogos
napa u ropsideii BoAbI», UCMbITaHHble U 0f0OpeHHble BcecotosHbIM TENNoTEXHNYECKM
MHCTUTYTOM W pEKOMeHA0BaHHbIE K NpuMeHeHuto LIKTA.

3. lMNpumeHeHne Tpy® W cTanei, ykasaHHblX B npumedaHusx 1 u 2, cnepyet
[AOMOMHNTENbLHO COrMacoBbiBaTh C opraHamu focroptexHagsopa.

NEPEYEHb TMI'IOBPVI NOKYMEHTALUWU HA KOHCTPYKLIUW, U3OENUA
1 y3nbl 30AHUN U COOPYXXEHUN CEPUA 5.903-13 «<M3OENNA U
OETANU TPYBEONPOBOJOB A1 TENNOBbLIX CETEWU. PABOYUE

YEPTEXW»

Ne | HaumeHoBa CocrtasB Bblnycka KpaTkas xapaktepuctuka
Bbin Hue
ycka | Bblnycka
1 2 3 4
1 Oetann |[OTBOA KPYTOM3OrHYTHIN, Dy=40...600 mm, yron ruba 30,
TPYBONPOBO |yepr. TC-582 45,60, 90°, R=1,5 Dy aAns Dy <
AoB 400 mm, R= Dy gnsa Dy > 500 mm

OTBOA CBapHON,
yepT. TC-583.000CB

Dy =100...1400 mm, yron no-
BopoTa 15, 30, 45, 60, 90°,

Py<2,5 MMNa, t <350 °C,
Py <1,6 MMa, t <300 °C,
Py <2,2 Mna, t<350 °C

OTBOAbI THYTHIE,
yept. TC-584

Dy =10...400 mm, Py=1,6; 2,5;
4,0 MMa

[Mepexop cBapHOM NMCTOBOM
KOHLIeHTpuyeckui, 4epT.TC-585

1 3KCLeHTpuydeckun, yept. TC-586

Dy < 1400 mm, Py =2,5 Mna,
t< 350 °C, Py <1,6 MMa,
t<300 °C, Pp< 2,2 Mla,
t<415°C

Mepexop WTaMnoBaHHbIN
KOHLIEHTPUYEeCKUii 1
3KCLeHTpuyecknin, Yept. TC-594

Dy <400 mm, Py< 4,0 MMa,
t<425°C

TPONHWKM 1 WITYLEpbl ANS
OTBETBMEHUSA TpyOonpoBOaOoB,
yept. TC-588.000CB-TC592

Dy =10...1400 Mmm—Tpy6onpo-
Boabl, Dy =10. ..1400 mm —
oTBeTBneHus, Py < 4,0 MlNa

dnaHubl NNockre NpuBapHble ¢
naTpy6kom, 4yepT. TC-593.000CB,
yepT. TC-599.000CB

Dy =15...1400 mm, Py< 2,5
MMa, t < 350 °C.
MNpucoeanHuTENbHbLIE Pasmepsl

NPUNOXEHUE 12
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no FOCT 12815—80

3arnyLKkuy nrockue npuBapHble,
yepTt, TC-59.000 Cb

Dy =25...1000 mm, Py po 4,0
MTlla

3arnyLuk1 nrnockue npuBapHble ¢
pebpamu, yept. TC-596.000

lMpumeyaHue — CBogHas Tabnuua
TC-587 TB

Dy =300...1400 mm, Py oT 0,25

0o 4,0 MlMa Tpy6onpoBoaos,
OTBETBMNEHUN YepT.

OpeHax- |Y3en wTyuepa v apmaTypbl Ha Dy =32...1400 mm, Py=1,6; 2,5
Hble yanbl |BOASHOI TeNnoBov ceTn u MMa
KOHZAEeHcaTonpoBoAe (CMyCKHUK),
yepT. TC-631.000CB 1 TC-
632.000Cb
Y3en wryuepa n apmatypbl Ans Dy =50...1400 mm, Py=1,6; 2,5;
rmgponHeBmaTuyeckon npombiskn |MrlMa
BOASAHBIX TEMMOBbIX ceTen
(cnyckHuk), yepT. TC-633.000CB,
TC-634.000Cb
Y3en wryuepa ¢ BEHTUNeM ans Dy =32...1400 mm, Py= 1,6, 2,5;
BbIMyCKa BO34yXa Ha BOASHbIX MMa
TENMoBbIX CETSIX N KOHAEHCa-
TonpoBoAax (BO3AYLUHWUK), YepT.
TC-635.000Cb
Y3en wryuepa c BeHTUnem ans Dy =50...1400 mm, Py=1,6; 2,5;
NOAKMIOYEHNS CXKaTOro Bo3ayxa Mna
npu rMaponHeBMaTUYeCcKomn
NPOMbIBKE Ha BOASHON TEMNsIoBON
CeTu U KoHAeHcaTonposoae
(Bo3gywHuK), YepT. TC-636.000CH
Y3en nyckoBoro aApeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBogos., yept. TC- 2,5;4,0; 6,4 Mna
637.000C6
Y3en nyckoBoro aApeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBoJoB C OTBOAOM, YepT. |2,5; 4,0 MMa, Dy=50...700 mm,
TC-638.000Cb Py=6,4 Mla
Y3en nyckoBoro v NoCTOSHHOIO Dy =65...1200 mm, Py=1,0; 1,6;
OpeHaxa naponposoga, 4yept. TC- (2,5; 4,0 MIMa, Dy=50...700 mm,
639.000Cb Py=6,4 Mla
Bos3ayLwHuk Ha naponposoae, Dy =65...1200 mm, Py=1,0; 1,6;
YyepT. TC-640.000Cb 2,5; 4,0 MINa, Dy=50...700 MM,
Py=6,4 MlNa
YcTaHoBKa |YcTaHoBka TepMoMeTpa Ha Dy =100...1400 mm, t < 200 °C,
KOKTPONbHO |ropusoHTanbHOM TpybonpoBsoae, Dy =100...1000 mm, t < 350 °C
- . TC-3.001.000CBb T '
vismepuTe- - 14ept Dy =100...1000 M, t < 440 °C
TNbHbIX
npu6opos
(TepmomeTp
0B, Ma-
HOMETPOB)
YcTaHoBKka TepMOMETpa YrnoBoro To xe
¢ yrnom nosopoTa 90 ° Ha
BEPTUKANIbHOM U FOPU30OHTaNbHOM
TpybonpoBoaax, 4yept. TC-
3.002.000CB
YcTaHoBka MaHoOMeTpa Ha Py < 2,5 MMa, t<200 °C
ropusoHTansHom Tpybonposoae,
yept. TC-3.003.000ChH
YcTaHoBka MaHoOMeTpa Ha Py <2,5MMa, t<200 °C
BepTUKanbHOM TpybGonposose,
yept. TC-3.004.000Cb
YcTaHoBka MaHoOMeTpa Ha Py <6,2MMa, t<440 °C
ropusoHTansHom Tpybonposoae,
yept. TC-3.005.000Cb
YcTaHoBka MaHoOMeTpa Ha Py <6,2MMa, t<440 °C
BepTUKarnbHOM TpybGonposose,
yept. TC-3.006.000Cb
KomneHca- |KomneHcaTop canbHUKOBbIN Dy =100...1400 mm, Py < 2,5
TOpbI canb- |OAHOCTOPOHHUIA: MnMa, t < 300 °C.
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HUKOBbIE

BapuaHT 1 — C ynnoTHSWUM
YCTPOWCTBOM,

BapuaHT 2 — 6e3 ynnoTHSoLWero
yCTponcTBa, YepT. TC-
579.00.000CB

KomneHcumpytowasi cnocobHoCTb
ot 190 go 500 mm

KomneHcaTop canbHWKOBbIV
[OBYXCTOPOHHWN:

BapuaHT 1 — C ynnoTHSAOWUM
YCTPOWCTBOM,

BapuaHT 2 — 6e3 ynnoTHsIIoLWero
ycTpoWncTBa, YepT. TC-
580.00.000Cb

Dy =100...800 mm, Py <2,5 MMa,
t <300 °C. KomneHcupytoLlas
cnocobHocTb oT 380 Ao 900 mm

5 [FpsaseBukn

"psi3eBVK rOPU3OHTamNbHBIN, YepT.

TC-565.00.000Cb

Dy =150...400 mm, Py=2,5; 1,6;
1,0 MlMa

[psi3eBMK rOpM3OHTanNbHbIN, YepT.

TC-566.00.000CB

Dy =500.. .1400mm, Py=2,5; 1,6
Mla

[psiseBMK BEpTUKANbHBIN, YepT.
TC-567.00.000Cb

Dy =200...300 mm, Py=2,5;1,6
MMa

[psiseBMK BEpTUKANbHBIN, YepT,
TC-568.00.000Cb

Dy =350...1000 mm, Py=2,5; 1,6
MMa

"psi3eBUK TEMMOBBIX MYHKTOB,
yepT. TC-569.00.000CB

Dy =40...200 mm, Py=2,5; 1,6;
1,0 MMa

NPUNOXEHUE 13

NPEAENLI NPUMEHEHUA APMATYPbI U3 YYTYHA

(BbIMUCKA U3 TABI. 7 «<NPABUI YCTPOUCTBA U BE3OMACHOW 3KCMIIYATALMN TPYEOMPOBOOOB MAPA

U TOPAYEN BOAbI»,

U3[. 1994 r. (LLW®P PO-03-94))

Mapka yyryHa HTO MpegenbHble NnapameTpbl
Dy, MM t, °C P, MMa (krc/cm®)
Cu10, Cu15 FOCT 1412 80 130 3(30)
300 200 0,8(8)
Cuy20, Cu25 FOCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)
300 0,8(8)
Cu20, Cy25 FOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8, FOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
MpumevaHus

1. HOpMVIpyeMble nokasatenu u ob6bem KOHTPONA AOJIKHbl COOTBETCTBOBATb

YKa3aHHbIM B CTaHOapTax.

2. TlpumeHenune vyryHa C410 gonyckaeTcsi C BpEMEHHbIM COMPOTUBIIEHNEM HE HUXe

1,2 MMa (12 krc/om?).

NMPUNOXEHMUE 14

NEPEYEHb ANlbBOMOB OTPACINEBOW YTNA T3MN TXT-05 N TAN
TXT-05-N ANA UCNOJIb3OBAHUA NPU NMPOEKTUPOBAHUA

TEMJIOBOU U30NALMN TPYEONMPOBOLOB, APMATYPbI U OBOPYAOBAHUA B TEMNOBLIX MYHKTAX

LWndpp HassaHue Anbbom CopepxaHue
paboTbl MaTepuarnoB B anbbomax
3N TunoBble NPOEKTHbIE Ne 1 Tpy6onpoBoabl 1
TXT-05 |pelueHuns No NPUMEHEHWIO T3OM TXr-05-T o6opynoBaHue
TENNOU30NALNOHHBIX TOM TXT-05-0
KOHCTPYKUMA Ans Ne2 ApmaTypa un dnaHueBble
TpybonpoBoaos u TOM TYT-05-A coeiHeHnst
obopyaoBaHust TENSOBbIX TOM TXT-05-¢
ANeKTpoCTaHUun
Yactb 1 Ne3 Macca
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O6bekTbl, pacnonoxeHHble |(C uameHeHnsamu) TOMM | Tennon3onsLMOHHbIX
BHYTPW NOMeELLEHNI TXT-05-MT KOHCTPYKUMIA ANns
TOM TXT-05-MO  [tpy6onpoBonos u
obopyanoBaHus
TN |Toxe Ne 5 Pasrpyxatowime
TXT-OM |Yacrts Il T3MN TXT-05-M-OMN |yctpoiicTBa ons
-l Ob6bekTbl, pacnonoxeHHole | TOM TXT-05-M-OK | Tpy6onposoaos,
Ha OTKpLITOM BO3AyXe PacnonoXeHHbIX BHYTPK
NOMELLEHNI N Ha OTKpPbI-
TOM BO3ayxe (OrnopHbie
MOJIKV 1 ONopHoe
KOnbLO)
MpumeyaHus

1. TunoBble npoekTHble pelweHnss TXT-05 n TXT-05-I paspaboTaHbl MHCTUTYTOM
Tennoanektponpoekt, CMNKB BMNCMO Coto3aHeprosawmta u BHUMUTennonpoekt un
cornacoeaHbl BCCMO Coto3aHeprosawmtbl, YTBepxaeHol BIrHUMUN  Tenno-
anekTponpoekT, BBeAeHbl B faewncteue [TINO Buepronpoekt, yactb | ¢ 1.01.90 r.
(npotokon Ne 45), yactb Il — ¢ 1 01.91r. (npotokon Ne66) un yrBepxaeHsl MuHaHepro
CCCP.

2. Otpacnesas YTI[ npegHasHaveHa AN NPUMEHEHWS NPU NPOEKTUPOBaHUN U
MOHTa)e TennoBOoW U30NALMN HApPYXHOW NOBEPXHOCTM TPyBONpPOBOAOB AMaMeTPOM OT
10 go 1420 mm, apmaTypbl U hriaHUEBbIX COEANHEHWUI NIIOCKUX U KPUBOSNIMHENHBIX
nosepxHocTen obopynosaHus TAC ¢ TemnepaTtypon TennoHocutens ot nnoc 50 go
nntoc 60 °C

3. MNpwu paspaboTke YT TONWMHA OCHOBHOMO Crosi TENSIOBON N30NSLUN
onpeaensnacb No HOpMam fMMHEHON MIOTHOCTM TEMMOBOro NOTOKa, NPUBEAEHHBIX B
CHwulM 2.04.14-88 .

4. Mpwu paspaboTke YTI ucnons3osaHbl matepuansl BHUMWTennonpoekt:

TUMNOBbIE KOHCTPYKLUWN M3OEeNus 1 y3nbl 3a4aHnii u coopyxenuni Cepusa 7.903. 9-2
«Tennosasi nsonaums TpybonpoBoAOB C NONOXUTENBHBIMU TEMNEpaTypamMm»:

Bbin. 1 Tennoeas usonsiumsa Tpy6onposonos. Paboune yeptexu Bbin. 2. Tennosas
n3onaumsa apmatypbl U pnaHuesbix coeguHeHunin. Paboumne yeptexu Cepusa 3.903-11
«TennoBasi N30MALMS KPUBOMMHEWNHBLIX U (PACOHHbIX Y4aCcTKOB TPyGONpOBOAOB U y3r0oB
obopynoBaHus. Paboune yeptexmny

5. Kanbkogepxatenamu YTT[ SBNS0TCA MHCTUTYTbI TENNO3NEKTPONPOEKT U
CIKB BMNCMO Coto3aHeprosawmTa.

NPUNOXEHUE 15

BbIBOP C[NOCOBA OBPABOTKU BOAbI ANA LEHTPAIIUSOBAHHOIO
rOPAYEro BOOAOCHABXEHUA B 3AKPbITbIX CACTEMAX

TENJNTOCHABXEHUA
Moka3aTenu kayecTBa UCXOAHOM Cnoco6bl NPOTUBOKOPPO3UOHHOM 1
NUTLEBOIN BOZbI U3 XO3AWCTBEHHOTO NPOTMBOHAKUNHOW 06paboTky BoAbI B
BOAONpoBOAa (CpeaHue 3a roa) 3aBMCMMOCTM OT Buaa Tpyo
MHpoekc CymmapHas | Mepmanra- | CtanbHble | OuuHkoBaH | CtanbHble TpyObl
HachblILLeHus KOHLIEH- HaTHasi TpyGbl 6e3 | Hble Tpy6bl | C BHYTPEHHUMM
kap6oHaToMm Tpauus okucnsie- | MOKpbITUS 3aManeBbIMK U
Kanbuus J | Xxnopuaos un MOCTb, COBMECTHO OpYruMu He-
npu 60 °C cynbcaToB mr O/n C OLUMHKO- MeTannmmM4yeckumm
Mr/n BaHHbIMU MOKPBLITUSIMU UITKN
TpyGamu TEPMOCTOWKME
nracTmaccoBble
TpyObI
1 2 3 4 5 6
J<-1,5 <50 0—6 BO BO —
J<-1,5 > 50 0—6 BO+C BO+C —
-1,56<J<-1,5 <50 0—6 C c —
-0,56<J<0 <50 0—6 C — _
0<J<0,5 <50 >3 C — —
0<J<0,5 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,56<J<0[ 51—75 0—6 C C —
-1,56< J<0| 76 —150 0—6 BAO Cc —
-1,5<J<0 > 150 0—6 BO+C BO —
0<J<0,5| 51 —200 >3 C C —
0<J<0,5 51 —200 <3 C+M C+M M
0<J<0,5 > 200 >3 BO BA —
0<J<0,5 > 200 <3 BO+ M BO+ M M
J>0,5| 51—200 0—6 C+M C+M M
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J>O,5|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 npuHATHLI cneaytowime o6o3HaueHusi cnocobos 06paboTkm
BOAbI:

NPOTUBOKOPPO3WOHHBIN: Bl—BakyymHas geaspauus, C—cunukaTHbIi;

NPOTMBOHAKUMHbIA: M — MarHUTHbIN.

3Hak «—« 0603HavaeT 4To 06paboTka Boabl He TpebyeTcs.

2. 3HauyeHMe wuHOEeKca HacbllweHusi kapboHaToM Kkanbuusi J onpegensietcs B
cooTBeTcTBUM cOo CHull 2.04.02-84*, a cpegHue 3a rof KOHUEHTpauuu Xropuaos
cynbdaToB 1 ApYrnx pacTBOPeHHbIX B Boge BelwectB — no NOCT 2761. MNpu noacyete
MHOEKCA HacbllleHusl criegyeT BBOAMTb MNOMpaBKy Ha TemnepaTtypy, Npu KOTOpoW
onpeaensieTcsl BOOOPOAHLIN nokasaTens pH.

3. CymmapHyl0 KOHLEHTpaLMO XNopuaoB U cynbdaTtoB criefyeT onpefensts no
BbIpaeHuto [Cl ] + [SO%]

4. Copepxanue xnopugos [Cl ] B ucxogHon soge cornacHo NOCT 2874 He

[OMKHO npeBbiLlaTh 350 Mr/n a [SO?,] — 500mr/r.

5. Micnonb3oBaHve Ansi ropsiyero BoAoCHabXeHUst UCXOAHOW BOAbI C OKUCISIEMOCTbIO
6ornee 5 mr O/n, onpegeneHHON MEeTOAOM OKWUCIIEHUS! OpraHUYeckux BELLECTB
repMaHraHaToM Kanus B KUCMIOTHOM cpefe Kak NpaBuiio, He JonyckaeTcs.

Mpv ponyweHun opraHamu MuH3gpaBa LBETHOCTM WCxogHoW Bodbl Ao 35°
OKMCNSIEMOCTb BOAbI MOXET ObITb AonyLleHa 6onee 6 mr O/n

6. MNpu HanMuum B TENnOBOM MyHKTE Mapa BMECTO BaKyyMHOW geaspauuu cnegyeT
npegycMatpuBaTb Jeaspauuio  nNpuv  atMochepHOM [aBrneHun c  obsisaTenbHou
YCTaHOBKOW oxnagutenen 4easpmpoBaHHON BOAbI.

7. Ecnn B ucxogHom Boae KOHUEHTpaums cBoboaHom yrnekncnotbl [CO,]
npesbiwasT 10 wMr/n, To crnegyeT nocrne BaKyyMHOW [easpauuu Npou3BOAUTb
nogLienaynsauve.

8. MarHuTHasi obpaboTka npuMeHsieTcsl npy obLLein XeCTKOCTU UCXOAHOW BoAabl He
6onee 10 Mr-akB/n n kapboOHATHOW >XECTKOCTM (WenodHocTn) bonee 4 Mr-ake/n.
HanpspkeHHOCTb MarHMTHOro nonsi B paboyem 3a3ope MarHUTHOrO annapara He AOoMmKHa
npesbiwaTh 159 «10° A/m.

9. Mpwu copgepxaHum B Boge xenesa [Fe 6onee 0,3 mr/n cnegyeT npegycmart-
pvBaTb obe3xenesnBaHne BoAbl HE3ABUCMMO OT Hanuuusi apyrmx cnocobos o6paboTkm
BOAbI.

10. CunukaTtHyto o6paboTky BOAbl M NoAllenayvMBaHue criegyeT npegycMatpuBath
nytem gobaBrneHns B UCXOOHYI BOAY pacTBOpa XWAKOro HatpueBoro crekna no FOCT
13078.

11. MNpwn cpegHeyvacoBOM pacxofe BoAdbl Ha ropsiiee BodocHabxeHne MeHee 50 T/4
[easpaumio Boabl NnpegycmaTprBaTb HE pEKOMEHOYETCS.

2+3+
]

NPUNOXEHUE 16

XAPAKTEPUCTUKN ®PUNBbTPYIOLLENO CNOA U TEXHOJIOTMYECKUE NOKASATENU ®UNbTPOB

HaumeHoBaHne EauHuua MokasaTtenu
N3MepeHUst
KpynHocTb 3epeH MM 0,5-1,1
HaceinHas macca 1 M° cyxoro maTepuana T 0,6—0,7
HacbinHast Mmacca 1 M° BRaxHoro Mmatepuana « 0,55
BbicoTa cros M 1,0—1,2
OnuTenbHOCTb B3pbIXNeHUs MUWH 15
VMIHTEHCMBHOCTb B3pbIXNEHUS nl(c -MZ) 4
OnTuManbHasi CKopocTb UNbLTPOBaHUSA M/ 20
MoTepsa AaBneHus B ceexem punbTpytoem MMa 0,03 -0,05
cnoe
MoTepsa AaBneHust B 3arpsa3HEHHOM crioe nepeg « 0,1
NPOMbIBKON
NMPUNOXEHWUE 17
OO3A BBOOAUMOI'O XKWOKOIro HATPMEBOIO CTEKIA AnA
CUNUKATHOW OBPABOTKHU BOAObI
[MokasaTenu kayecTBa MCXOOHOM BOAONPOBOAHOW BOAbI [osa
(cpegHwe 3a rog)

MHaekc KoHueHTpauus, mr/n BBOOVMOrO
HacblLLEeHNs XnaKoro
kapboHaToM COeMHEHWIN | pacTBOpeHHOro | XrnopvaoB u HaTp1eBoro

Kanbumsa J npu KpeMHusa" kucnopoga 0, cynbcaToB cTekna B
60 °C (cymmapHo) nepecyeTe Ha

64



SI0%, [CIT+[SO?% ] SiO?;, mMr/n
-0,5<J<0 Ho 35 TMobGas <50 15
-1,56< J<0,5 «15 « <50 35
J>0 « 25 « 51 —100 25
J>0 «15 « 101 — 200 35"

“ Mpw KOHLEHTpaLWK B UCXOLHOW BOAE COeanHeHUiA kpeMHust <15 mr/n (B nepec-
yeTe Ha Si02'3) [03a BBOOVMMOIO XWAKOro HaTPUMEBOro CTekna AoMmkHa ObiTe yBenuyeHa
o MNAK, ykasaHHou B n. 5.20 HacTosAwero csoga npasur.

NMPUNOXEHMUE 18

METOAOWKA PACYETA rPA®UKOB PEINYJIMPOBAHUA NMNOOAYN
TENNOTbI HA OTONNEHUE Y NOTPEBUTENEN

A. PACYET TrPA®UKOB NOAAYM TEMNOTbI B CUCTEMbI OTOMNEHUA B 3SABUCUMOCTU OT NMNOIroAHbIX
ycnosun

Ons NpoMbILWNEHHbIX 1 OBLLEeCTBEHHbIX 34aHuWiA, MpW pacyeTe TEnsonoTepb, KOTOPbIX He Y4YUTbIBAOTCS ObITOBble
TENNoBbLIAENeHUs, U3MEHEHWe NoJayn TennoTel Ha OTONNeHne onpeaensieTcs no gpopmyne (puc. 1, NuHKA 1)

. Q tt
QO QOmax tu_t()

(1)

rge Qo— OTHOCUTENbHbIV TEMMOBOW NOTOK HA OTOMSEHNE;
Qo — TEnsoBOW NOTOK Ha OTOMMeHne npu TeKyLLI,eI7I TeMnepartype Hapy>Horo Bosgyxa t., BT;

Qomax — PacyeTHbI TEMNMOBOM MOTOK HAa OTOMMEHWE NPV PacYeTHOW TemrepaType HapyXHOro Bosdyxa Ans
NPOEKTUPOBaHNsA oTonneHus ty, BT;

t— pac4yeTHaa TeMmnepaTtypa BHYyTPeHHEero Bo3ayxa B otanjinBaeMbiX 34aHUAX.

11114/
IRy Z8

I
.20 i ) +5 ] -5 -0 -15 -0 25

Puc. 1. l'pacdhmkm oTHOCUTENBLHOrO N3MEHEeHUs TeNJIOBOro NOToKa Ha oTonsieHne Qq, B 3aBUCMMOCTU OT HapyXHOM
Temnepartypbl t, AN pasHoro Tuna notpeéuTtenen n cnocob6oB aBToOperynMpoBaHus

1 — ANst NPOMBILWIEHbIX U OBLWECTBEHHbIX 34aHWI; 2 — ANIS XUMbIX 34aHUIA NPy perynupoBaHumn 6e3 koppekuun no
OTKITOHEHWI0 BHYTPEHHEN TemnepaTtypbl OT 3agaHHON; 3 — ANSA XUNbIX 30aHUA NPy perynmpoBaHnmn ¢ Koppekumen no t;.

Lns Xunbix 34aHWM Npu pacyeTe 3MEHEHUA TENMOBOro NoToKa Ha oTonneHne B cooteeTcTBumn co CHulM 2.04.05-91"
yunTbIBalOTCA ObITOBblE TEMMOBbLIAENEHUA B KBapTUMpax, KOTOpble B OTNMYME OT TEMnonoTepb Yepes orpaxaeHus He
3aBUCAT OT BenuuuHbl t, . MoaToMy € ee noBbileHeM Aors ObITOBbIX TENnoBbiAENEeHNA B TENNOBOM BanaHce Xuroro
3[laHNs BO3pacTaeT, 3a CHET Yero MOXHO COKpaTUTb nofady TENNoTbl HA OTOMNMIEHNE MO CPaBHEHWIO C OnpeaeneHnem ero
no ¢gopmyne (1). Torga OTHOCMTENbBHbLIA TEMSIOBOW MOTOK HA OTOMSIEHNE XWUMbIX 30aHWUIA, OPUEHTUPYSACL Ha KBapTUPbI C
YrMOBbIMM KOMHAatamy BEpXHero 3Taxa, rae pons ObiTOBbIX TENMoBbIAENEHUA OT Tennonotepb camMas Hu3Kas,
onpegenseTtcs no dopmyne

t-(-25) |t -t

: t-(-25)
ti_to ti_to -0 ti_to

~ =|1+014 @)
Q|
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roe t°" ' —onTumanbHas TemnepaTypa BO3[yXa B OTannMBaeMbIX MOMELLEHUSIX, MPUHAMAEMAs C YYETOM MPUHSITOrO
crnocoba perynmpoBaHus;

0,14—pons GbITOBLIX TEMMOBLIAENEHNI B KBAPTMPAX C YIIIOBOW KOMHATOW OT TeNsionoTepb Ans ycnosum ty = —25 °C.
Mpu perynupoBaHuM cuctem OTOMNMEHUsSI NoaAepXaHNeM rpacduka nogaym TennoTbl B 3aBUCUMOCTHM OT t, 6e3 Koppekumu
no TemnepaTtype BHYTPEHHEro BO34yxa, Korga CKopocTb BeTpa Npu pacyeTe TeNnonoTepb NPUHUMAETCs paBHOW pacyeT-
HOW, YTO COOTBETCTBYET NMPUMEPHO MOCTOSIHHOMY OObEMY MHUNBTPYIOLLErocsi HapyXXHOro BO3dyxXa B TEYEHME BCEro
oTonuTensHoro nepuoga, t°" npuHumaetca pasHoit 20,5 °C npu t,, cCoOTBeTCTBYWOLEN napameTpaM A. NocTeneHHo
cHuxkasck Ao 19 °C ¢ noHmwkennem t, ao t,=to, (puc. 1, NuHKA 2).

Mpu perynupoBaHnM CUCTEM OTOMSIEHUS C aBTOMATMYECKON Koppekumen rpadumka nogayn TennoTbl NPy OTKIOHEHUN
BHYTPEHHEeW TemMnepaTypbl OT 3afjaHHOW, KOraa CKOpPOCTb BETpa NpY pacyeTe TENonoTepb NPUHUMAETCS PABHOW HYIHO,
YTO COOTBETCTBYET COKpaLLEHN0 06beMOB MHMUNBTPYIOLLErOCA Hapy)XHOro BO3Ayxa, HO He MeHee CaHWTapHOW HOPMbI
nputoka, t°" npuHumaeTcs pasHon 21,5 °C. Mpaduk U3MEHEeHMst OTHOCWUTENbHOrO TEMnoBOro MOTOKa Ha OTOMMeHue
OyneT npeactaBnATb cobOM MPAMYIO MMHUIO, NMEpPeceKatoLlyo OCb abCLMCC B TOW Ke TOYKE, YTO M Npu perynupoBaHmim
6e3 koppekummn no t, a npu t, = ty OTHOCUTENBHBIV TennoBow NOTok ByaeT paBHbiM 0,96 Qomax (PUC. 1, NMUHKA 3).

B. PACYHET TrPA®UKOB TEMMNEPATYP TEMJIOHOCUTENA Y NOTPEBUTENA NOAAEPXXNBAEMbIX NMPU
ABTOMATU3ALUAN
CUCTEM OTOIJIEHUA

Mpu aBTOMaTU3aUMM CUCTEM OTOMMEHWS 3adaHHbIN rpaduk nogayn TennoTbl obecneunBaeTca NyTeM nogaepxaHus
perynaTopomM COOTBETCTBYlOLLEro rpadguka Temnepatyp TennoHocutens. MoryT npuMeHsiTbCs crnegylowme crnocobbl
nopaepxaHus rpaduka TemnepaTyp TEMNOHOCUTENS, LMPKYNINPYIOLWLEro B CUCTEME OTOMMEHUS:

1) nogaepxaHue rpadmka TemnepaTtyp TEMNOHOCUTENS B nogatowem TpybonpoBoae — to1;

2) nopaepxaHve rpacuka TeMnepartyp TenrnoHocuTens B obpatHom TpyGonpoBoae — 1y;

3) nogaepxaHue rpaduka pasHocTy TeMnepaTyp TennoHocuTens B 06omx Tpy6onpoBoaax At=tgq -Ta-

MepBbI cnocob, Hanbonee pacnPOCTPaHEHHLIN 3a PyGeXoM, NPUMBOAUT K 3aBbILUEHWIO NOAAYM TEMMOThl B TEMMblii
nepuvon OTOMUTENbHOrO Ce30Ha nNpuMMepHO Ha 4 % TroA4oBOrO TEMnonoTpebneHusi Ha OToMrneHve BCleacTeue
HeobX0AMMOCTM CNPSIMIIEHUsT KPUBONMHENHOIO rpachuka TeMnepatyp BoAbl B NofatoLem Tpybonposoae.

BTopolt cnoco6 pekomMeHAyeTCst MPUMEHsITb NpY aBTOMATM3aLMU CUCTEM, B KOTOPbIX BO3MOXHO M3MEHEHUE pacxoaa
LUMPKYIMPYIOLLEro TennoHOCUTENs (Hanpumep, Mpu MOAKMHYEHUU CUCTEMbI OTOMMEHMSI K TEMMOBbIM CETsM 4epes
3M1eBaTop C perynmpyemMbiM Ce4YEeHWEM COMMna, C KOPPEKTUPYIOLLMM HacoCOM, YCTaHOBMEHHbIM Ha NepeMblyke Mexay no-
paowmm 1 obpatHbiM  TpybGonposogamu). KoHTponb TemnepaTypbl B oOpaTHOM TpybonpoBoge rapaHTupyeT
HOpMarbHbIV NPOrpeB NOCAEeAHNX NO X04Y BOAb! B CTOSIKE OTONUTENbHBLIX MPUOOPOB.

Tpetun cnocob Haubonee adhpeKkTMBEH, Tak Kak NMpuM HEM MOBbILWAETCA TOYHOCTb PErynnMpoBaHus, M3-3a TOro, YTo
rpacvk pasHocTn TemnepaTyp — JIMHENHbIN, B OTANYME OT KPUBOMMHENHBIX rpadhnkoB TemnepaTyp BOAbl B Noatowem u
obpaTHOM TpybonpoBoaax CMCTEM OTOMNEHUs. Ho OH MOXET NPUMEHATBLCSA TOMNbKO B CUCTEMAx OTOMMIEHUs, B KOTOPbIX
NoaaepKUBAETCS MOCTOSIHHBIA Pacxon LMPKYMPYIOLLEro TeMMOHOCUTENS (Hanpumep, Npu He3aBnCMMOM MPUCOeaNHEHUN
Yyepe3 BogonogorpeBaTenb WU C KOPPEKTUPYHOLLMMW Hacocamu, YCTaHOBMIEHHbIMW Ha nojawleM wnm obpaTHOM
TpybonpoBogax cucteMbl oTonneHus). [py M3BECTHOM pacxode BOAbl, LMPKYNUPYKOLWEN B cucteme, 3TOT CMNocob
perynupoBaHus SBNsieTcst Hamboree TOUHbIM, TaK Kak eLle yCTpaHsieT ownbKky B mogaye TEMnoThbl MpU Hannyn1 3anaca B
MOBEPXHOCTU Harpeea OTOMUTENbHLIX NPUMOBOPOB (Mpu Apyrux criocobax perynupoBaHWs MoAAepXaHWe pacyeTHOro
rpachvka npuBedeT K nepepacxody TennoThl M U3-3a He3HaHWs (PaKTUYECKOro 3HayeHusi nokasaTens CTeneHn m B
dopmyne koadduumneHTa Tennonepeaayn oToNnUTENLHOro npubopa).

. T gonr
Ha puc. 2un3 npencraBneHbl Fpad)VIKI/l N3MEeHEeHNA OTHOCUTEeNnbHOU TeMnepaTypbl BOAbI B noaatoLliem {Tmt‘
Tmft

T ont o o
obpaTHOM T, TpybonpoBogax CUCTEM OTOMMEHUS C MOCTOSIHHOW LMPKynsuuMen Boabl (TemnepaTypHOro

Tt
Kputepmna CUCTEMbI OTOI'IJ'IeHVIﬂ)_ B 3aBUCUMMOCTM OT OTHOCUTESNIbHOINO TenqoBOro nMnoToKa Ha oTonneHune QO!
onpepgerieHHoro no paspgeny A HacTosAlWero npunoXeHmd, n ¢ y4eToMm BO3MOXXHbIX 3Ha4YeHU nokasatens CTeneHn m B
copmyne koapduLmeHTa Tennonepegayus OTONUTENLHOMO NpuBopa (3aechk b Janee ¢ WHAEGKCOM «T» — 3HAYEeHUst
TemnepaTyp npu TekyLLeil TeMnepaType HapyXHOTO BO3[yXa).

66



£

B /{/ﬁ ]
Jo L A
Ry dEN™

4R B

ar az 23 a4 as a5 a7 a8 a.v &
Puc. 2. Fpa(bm(u U3MeHeHus TeMnepaTypHOro Kputepmsa cuctemMbl oTonrieHMA No TemnepaTtype BoAbI B nogarolem

ont

T
TpyGonpoBoae —[‘501— { ] ONA pa3NUYHbIX 3HAYEeHUW NoKasaTensi CTeNeHW M U NpU NOCTOSIHHOW LMPKYNsSILUK

Toi™ t
TensioHocUTens B cucteme

OTW PUCYHKM UNMIOCTPUPYIOT 3HAYUTENBHOE BIUSIHAE HA CTeMNeHb KPUBOMMHEMHOCTU rpadhukoB TemnepaTtyp BoAbl
PaKTU4ECKOro 3Ha4YeHMs Ko dULMEHTa M, KOTOPbIA 3aBUCUT OT TUMa OTONUTENBHbLIX NPMOOPOB K crnocoba Npoknagku
cTosika. Tak. Hanpumep, B CMCTEMax OTOMMEHNS C 3aMOHOMNMYEHHBIMIU CTOsIKaMn U KOHBekTopamu «[lporpecc» crnenyet
npuHumatb m= 0,15, a B cucTemMax OTOMSEHNst C KOHBeKTopamu «KomMdopT» 1 OTKPLITO MPONOXKEHHBIMU CTOSIKAMKU M=
0,32. B cuctemax ¢ 4yryHHbIMu paguatopamu m = 0,25.

Mcnonb3ya aTu rpadmkm, HaxogosAT UCKOMYIO TemnepaTypy BOAbl B nogawlem unu obpaTHom TpybonpoBoge npwu
pasnuYHbIX TEMMepaTypax HapyXHOro Bo3gyxa: ons Tpebyemon t, HaxoasT no dopmynam (1) n (2) nnn m3 rpadumka
puc.1 OTHOCUTENbHBLIN Pacxod TENNOThbl Ha oTonneHne Qg, a

a3 as a5 2 47 a8 09 &
Puc. 3. rpa(bVIKM U3MEeHeHusa TeMnepaTypHoOro Kputepmua cuctemMbl OoTonNNeHUsA No TemnepaTtype BoAbl B 06paTHOM

N
Tpy6onposoge | T, — tiom Npy NOCTOSIHHOW LMPKYNALUUM BoAbI B CUCTEME

Tor ™ ti
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no HeMy — 13 rpacmkoB puc. 2 unu 3 OTHOCUTENBHYIO TeMMepaTypy BoAbl. 3aTeM NO HUXKENepeYncneHHbIM opmynam
— WCKOMYIO TeMnepaTypy BOAbI:

T ont
T 101_ti onT
= -t)+t 3)
L R L
T onT
T Tz_ti ont
=|=2—(r,-t)+t ()
TZ Tz_ti (TZ t|) tl

3HaveHus t 1 t°" NpUHMMAaloTCS TeMM ke, YTO M Npy onpedeneHun Qq.

Ha puc. 4 npuBeneHbl Ansi OOHOTPYOHLIX CUCTEM OTOMNEHWUs Tpebyemble rpaduku M3MEHEeHUSI OTHOCUTENbHON
TemnepaTtypbl Bogbl B nojatolem (t ot/ (o1 -t) oBpatHoM (t ot°™)/(t, -t) TpyGonmpoBoaax M MX pasHoCTU (t i
rTz)/(rm -1,), 0603HavYaemble ganee kputepuem @, n onpeneneHHble ncxoas M3 obecneyYeHns OgMHAKOBOro M3MEHEHUsI
TENNooTAAuM NepBbIX 1 NOCNEAHUX NO XoaYy

&

ag

a8

g5

as

a4 p—

2 . | —_

a ar a2 a5 ae a5 a8 a7 a8 ag %

Puc. 4. Fpaquu U3MeHeHnsa OTHOCUTEeNbHbIX TeMnepaTyp TensioHOCUTeNsa B O,EI,HOprGHbIX cuctemax otonsfieHUs npu
KoJnin4yeCcTBeHHO-Ka4eCTBEHHOM perynmpoBaHumn

BOAbl B CTOSIKE OTOMUTENbHBLIX NPUGOPOB. Mpu 3TOM B CUCTEMAaX OTOMSIEHUSI PACXOL LMPKYNMPYIOLLEro TENMOHOCUTENS
[OJDKEH U3MEHATLCS (KONMMYECTBEHHO-Ka4yeCTBEHHOE pPerynupoBaHue) B COOTBETCTBUM C rpadoukaMu, NpUBEAEHHbIMU Ha
puc. 5, Mpaduky NocTpoeHbl No crieayowmnM hopMynam Ans pa3nuyHbIX m:

1

1+m
0=~ 5
Qo ()

m1

G &
= _ = 6
GOmax QO ©

roe Go, Gomax PAcxoa UUPKYNMPYIOLLEro TEMMOHOCUTENS COOTBETCTBEHHO NMPU TEKYLLEW HapyXHOW TemnepaTtype u
pacyeTHON ANs NPOEKTUPOBAHMS OTOMNMEHUS.

Mpn perynupoBaHun nogadnM TennoTbl B CUCTEMax OTOMMEHUS LeHTpanbHblX TennoBbix nyHkToB (LITM)
TeMnepaTypHble rpaduku onpeaenstoTcsa No TeM Xe 3aBUCUMOCTSAM, Kak U A1t CUCTEM OTOMMEHUs OTAENbHbIX 30aHuI,
NOACTaBNSAS WMHOE 3HayeHune pacyeTHon TemnepaTypbl. Hanpumep, gna LTI ¢ He3aBuCMMbIM NpuUcoeanHEHUEM
KBapTasbHbIX
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Puc. 5. rpad)VIKVI U3MeHeHUsa OTHOCUTeNbHOro pacxoga Boabl B OHHOprﬁHOﬁ cuctemMme otTonsieHusa nNnpu Konm4yecTtBeHHO-
Ka4yeCTBEHHOM perynuposaHumn

ceTen otonneHus 191=120 °C, a gna LTI c 3aBMcMMbIM npucoeanHeHnem —rtoq =150 °C.

Ecnu BeHTUNSAUMOHHAA Harpyska noTpebutenen, nogkniodeHHblx K LITI, He npesbiwaeT 15 % otonuTensHon, 6onee
ontumanbHeiM B LTI ocTaetca perynupoBaHue no pas3HOCTM Temnepatyp BOAbl B nojawowem u obpaTHOM
TpybonpoBogax (Npu pasmeLleHUn KOPPEKTUPYIOLMX HAacCOCOB Ha MepeMblyke YCTaHaBMUBAKOT AOMOMHUTENbHbIV
perynatop Ans crabwnusauuMn pacxofa BOAbl B KBapTanbHbIX ceTsx). [Npu aToM, cobniogas nNpuHUMN OrpaHuyveHus
MaKCMManbHOroO pacxofa CeTeBOW BOAbl Ha BBOAE TEMNfOBOro MyHKTa, ANA KOMMeHcauuu HeporpeBa 34aHWA B Yachl
NPOXOXAEHWS MaKcMManbHOro Bo-Aopasbopa rpadwuk TemnepaTtyp, 3agaBaembll perynsatopy, nosbiwaercs Ha 3 °C
npoTMB oTonuTenbHoro. Torga B Yackl MakcumarbHOro Bogopasbopa rpadmk Bce paBHO He OydeT BblAEpXMBaTbCS, HO
3a cYeT NpeBbILLEHNS ero B OCTarnbHble Yachl B LIENIOM 3a CyTKW 34aHuWe MOofy4nuT HOpMy pacxoda Tennotsl. [puMepHbie
rpadoukn perynnupoBaHus nogayvm TENNOThI ANt YCNOBUA pacyYeTHOM HapyXXHOW TemnepaTtypbl MuHYyC 25 °C npuBefeHbl Ha
puc. 6.

Mpu perynvpoBaHun nogayn TennoTbl Ha oTonneHue B LITI, korga MOCTOSIHCTBO pacxofa TEnrnoHOCUTENsl He
obecneunBaeTcsl (OTCYTCTBYET KOPPEKTUPYIOLMIA HAacoC MIN NpU YCTAHOBKE KOPPEKTUPYIOLLEro Hacoca Ha nepemMblyuke
OTCYTCTBYET perynsarop crabunmsaumm pacxoga BoAbl) U CUCTEMbI OTONMEHUS NOACOEAMHEHbI K KBapTanbHbIM CETAM Ye-
pe3 aneBaToOpHble Y3nbl, crieqyeT noadepxvBaTtbh rpaduk TemnepaTyp BoAdbl B obpaTtHom Tpybonposoge. Mpu aTom
3HayeHve napameTtpa (rTz-ti"”T)/(rz -t)) cnepyeT onpegensite UCXOAA M3 COOTBETCTBMS W3MEHEHUs Tennootaayv B
nocrnegHux no xogy BoAbl CTOSKKaxX OTOMUTENbHbLIX NPMGOPOB, T.€. HA OCHOBE 3aBUCUMOCTEW, NPUBEAEHHBLIX Ha puUc. 3, u
dopmynebl (4).

Ecnn BeHTURAUMOHHAs Harpyska notpebuteneit, nogknodeHHbix k LITM, npeBbiwaetr 15 % oTtonuTenbHon (T.e.
co3paeTcsi HecTabunbHOCTb M3MEHEHMs1 TemnepaTypbl obpaTHoM BoAbl, mocTynatowen B LTI, n u3-3a manon
WHEepPLMOHHOCTU KanopudepoB He JoMycKaeTCsa CHMXEHNEe TeMnepaTypbl TENNOHOCUTENS, MOCTYNAOLWEro K HUM), nogady
TennoTbl B KBapTanbHble CceTW creayeT perynMpoBaTb nogdepXaHuem TemnepaTypHOro rpadguka B nogarollem
TpybonpoBoae 6e3 NOBLILEHWUS ero M3-3a orpaHuveHWss pacxoda ceTeBoi Bodbl. [MocnegHee BbINOMHSAETCA B 3TOM
crnyyae mcxogs M3 MakCMManbHOrO 4YacoBOro pacxofa TENnoTbl HA ropsyee BOAOCHaGXeHWe M nyTeM BO34eWCTBUSA Ha
KnanaH, M3MEeHSALWMI pacxod TENnnoHOCUTENS Ha BoAoNoAorpeBaTenb ropsyero BoOAOCHaOXeHWS, a He OTOMMEHNs, YTo
MMEET MECTO NPU MEHbLLEN BEHTUNSALMOHHOM Harpyske.
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Puc. 6. N'pacdhmkn nameHeHUA pa3HOCTU TemnepaTypbl BOAbI B NogaroLlemM
1 o6paTHOM TpyGonpoBoAax cMCTeMbl OTONMEHUs1 At B 3aBUCUMOCTH OT t,

1—3—At = 150...70°C coOTBETCTBEHHO HaBETPEHHas opueHTauus dacaga 3gaHusi, 3aBeTPEHHast U C OFPaHUYEHNEM MakcuMarb-
Horo pacxofa Bogabl, 4—6 At= 120...70°C, Toxe; 7—At= 105. .70 °C— 3aBeTpeHHas opueHTaums, 8— At= 95.. .70 °C—roxe
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YCNOBHbIE OBO3HAYEHUA

Qomax — MakcMManbHbIA TENIOBOW MOTOK Ha OTonsieHne npu to, BT.

Q'y — TennoBol NOTOK Ha OTOMMEHME B TOYKE M3NIoMa rpadmka TemnepaTypbl Bodbl Npu TeMnepaType HapyXHOro
Bo3gyxa t,, BT.

Qumax — MakcumarbHbIA TENMOBOW NOTOK Ha BEHTUNALMIO Npw to unun npm tyg, BT.

Qhmax— MakcumarnbHbIA TENIOBOW NMOTOK Ha ropsiyee BOAOCHAOXeHWEe B CYTKM HambornbLuero BogonoTpebneHus 3a
nepuop co CpeaHEeCYTOYHON TeMnepaTypor HapyxHoro Bo3gyxa 8 °C n meHee (oTonuTenbHbIV Nnepuog), BT.

QE — CcpefHWi TENOBOM NOTOK Ha ropsiyee BogocHabXeHve B cpeaHue CyTKW 3a Heaenio B OTOMUTENbHbIV Nepuoa.

— pacyeTHasi Tennosasi NPOU3BOAUTENBHOCTb BOAOMOAOrpeEBATENs CUCTEM OTOMMEHUSt U BEHTURAUMK (Mpu
06u.w|x TeI'IJ'IOBbIX ceTsix), BT.

Q5"\, — pacueTHas TennoBasi NPOM3BOAUTENBHOCTb BOAONOAOTPEBATENS! NS CUCTEM ropsiYero BofocHabxeHusl, BT.

Qnt — TennoBble noTepu Tpybonposogamm ot LTI 1 B cuctemax ropsiyero BogocHabXeHus 30aHuin 1 COOPYXEHWN,
BrT.

Gomax — MakcumMarbHbIA pacxon BoAbl, LUPKYNUPYIOLLEN B CUCTEME OTOMMEHUs Npu to, Kr/y.

Ghmaxs Ghm — COOTBETCTBEHHO MaKCUMarbHbIA U CpedHUI 3a OTONUTENbHBIA Mepuos pacxofdbl BOAbl B CUCTEME
ropsiyero Bo4oOCHabXeHus1, Kr/u.

Gy — PacyeTHbI pacxof BOAbl U3 TEMNSIOBOW CETM Ha TEMNNOBOWN MYHKT, Kr/y.

Gumax — MaKCMMarbHbIN pacxo BOAbl U3 TEMNMOBOW CETU HA BEHTUNSALMIO, KI/Y.

Ggn, Ggo — PacueTHbIi pacxop ceTeBow (rpetowiein) BoAbl COOTBETCTBEHHO Ha ropsillee BoAoCHabxeHune u
OTOMMEHNe Kr/u.

GSF’D — pacyeTHbIN pacxod CeTeBoK (rpetoLLen) Boabl Yepes BO4OMNOAOrpeBaTENb, Kr/4.

gh— MakCcMMasnbHbIA pacyeTHbIA CEKYHOHbIN pacxod BoAbl Ha ropsiyee BogoCHabxeHue, n/c.

F - noBepxHOCTb HarpeBa BogonogorpesaTens, M-

to- pacueTHas TemnepaTtypa Hapy>KHOro Bo3ayxa Ansi NpoekTMpoBaHus otonneHus, °C.

'y — TemnepaTtypa HapyXHOro Bo3gyxa B TOUYKe u3noma rpadumka temnepartyp, °C.

Thy— pacyeTHas TemnepaTtypa Hapy>KHOro Bo3ayxa Ansi NPOeKTMPOBaHUS BEHTUMALMM Mo napameTpy A, °C.

t. — TemnepaTypa xonogHown (BOAONPOBOAHOM) BOAbI B OTOMUTENbHLIA nepuod (Npu OTCYTCTBMM LAHHbLIX MNpuU-
HumaeTcsa 5 °C).

t, - TemnepaTypa BOAbl, NOCTyMNawLWeEN B CUCTEMY rOps4vero BOAOCHAbGXeHMs noTpebutenen Ha BbiIxode W3
BoAonogorpesaTensa npuv OAHOCTYNEHYaTOM CXeMe BKMYeHUs Bogonogorpesatene wunu nocne |l ctyneHn Bogo-
nogorpeBaTensi Npy AByXCTyneH4yaTon cxeme, °C.

tP —CpenHsis Temnepatypa rpetoller Boabl Mexay Temnepatypoit Ha Bxofe g U Ha Bbixoae tPs.x, 13 BOZOMO-
porpesarens, °C.

t"— TO Xe, HarpeBaemoii BoAbl MeXAy TEMNepaTypoii Ha Bxoae ts 1 Ha Beixoge tg,x U3 Bogonogorpesarens, °C.

ts — Temnepatypa HacblLeHHoro napa, °C.

t, — TemnepaTtypa HarpeBaeMoi BoAbl nocrie | cTyneHu BogonodorpeBatensi npu OBYXCTYNEH4aToOn cxeme npu-
coevHeHus Bogonoaorpesasartenein, °C.

At;, — TemnepaTtypHbli Hamop MMM pacyeTHas pasHOCTb TemnepaTtyp Mexay rpetolleil M HarpesaemMon cpenown
(cpegHenorapudgpmmyeckas), °C.

At; Aty— COOTBETCTBEHHO Gonbluas 1 MeHbLIas PasHOCTM TemnepaTtyp Mexay rpeloliei n HarpeBaemMon BoAow Ha
BXOZ€E MIn Ha BbIXxoAe 13 Bogonogorpesartens, °C.

t— cpenHsa pacyeTHas TemnepaTypa BHYTPEHHEro BO3dyxa oTannmMBaembix 3gaHuii, °C.

T4— TemnepaTypa ceTeBoW (rpeloller) Bodbl B nogawowem TpybonpoBoae TEMMoBOW CETU MpU pacyeTHON TeM-
nepaType HapyXHoro Bosayxa ts, °C.

Tg1 — TO Xe, B nogatwLliemM TpybonpoBoae cuctembl otonneHus, °C.

T, — TO Xe, B 06paTHOM TpyGonpoBoae TEMNMOBOW CETU 1 NOCME CUCTEMbI OTONNEHUs 3aaHuii, °C.

1',—TO0 Xe, B 06paTHOM TpybONpPOBOAE TEMMOBOW CETU M NMOCIE CUCTEM OTOMNNEHMS 3aaHuNn, °C.

T3 — TO Xe, nocne BoAoONoAorpeBaTens ropsyero BOAOCHAOXEHUS, MOAKMYEHHOro K TEennoBow ceTu Mo
OOHOCTYyNeH4YaTon CXeme, pekoMeHayeTcs NpuHMMaTh t's = 30 °C.

p — MNOTHOCTb BOAbI NPU CpeaHei TemnepaTtype tqp, Kr/M>, OPUEHTVUPOBOYHO NPUHUMAETCS paBHoi 1000 Kr/m®.

K — KoachpuumeHT Tennonepegayu, BT/ m? “°C).

a; — KO3 ULMEHT TENMNOooTAauM OT rpetoLLent BoAbl K CTEHKE TPyOKM, BT/(MZ' °C).

a, — TO Xe, OT CTEHKM TPYOKM K HarpeBaemon Bofe, BT/(MZ' °C).

ap — KO3(hULMEHT TEMNOOTAAUN OT KOHAEHCUPYIOLLEroCs Napa K ropu3oHTarnbHOM CTEHKE TPYyOKU, BT/(MZ' °C).

AcT — TENNOMNPOBOAHOCTL CTEHKM TPYOKM, BT/ (M °C), npnHumaeTcs paBHow: ans ctanu 58 Bt/(m °C), ans natyHn 105
BT/(m °C).

Awak — TO Xe, cnos Hakvnu, BT/(m - °C), npuHumaeTcs pasHon 2,3 BT/ (m °C).

W, — cKopocCTb BoAbl B TpyGKax, m/c.

Wy, — CKOPOCTb BOAbI B MEXTPYOGHOM NpOCTpaHCTBe, M/C.

frp— nnowaae ceveHnst Bcex TPyboK B OHOM X0y BoJonoaorpesaTens, m?

furp — NIOLWaAb ceveHnst MeXTPYBGHOro NPOCTPaHCTBA CEKLIMOHHOIO Bop,ono,qorpeBaTenﬂ M.

8¢t — TOMLLMHA CTEHKN TPYOOK, M.
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8yax —TOMLUMHA COSA HaKWUNK, M, MPUHUMAETCH Ha OCHOBaHMW 3KCNyaTaUMOHHbIX AaHHbIX ANS KOHKPETHOro pawoHa ¢
y4eTOM KayecTBa BoAbl, NpM OTCYTCTBMM AAHHBLIX JOMNycKkaeTcsa npuHMMaTs pasHon 0,0005 m.

Dgy— BHYTpPEHHWIA guameTp Kopryca BogonogorpesaTtens, M.

dgH — BHYTPEHHMI gnameTp Tpyobok, M.

dyap  — HapyXHbIA guameTp Tpyook, M.

doe— 9KBMBANEHTHBIN AMamMeTp MEeXTPYOHOro NpocTpaHCcTBa, M.

Y — KO3 PULUMEHT 3pPEKTUBHOCTH, TENNOOOMEHA.

B — Ko3(PPMUMEHT, yunTbIBAIOLIMI 3arpssHEHWe noBepxHOCTU Tpy6 npu onpedeneHun KoadduumeHta Tenno-
nepegayv B Bogonogorpesartensx.

(¢ — KO3(hDULMEHT, yunTbIBaKOLLMIA HaknneobpasoBaHue Ha Tpybkax BogonogorpeBaTenen npyu onpeaeneHmm notepb
[aBrneHusi B BOAOMNOAOrpeBaTensix.
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