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NMPEANCNOBUE

1. Pa3spaboTaHbl TEXHNYECKMM KOMUTETOM ACCOLMALLUN UHXKEHEPOB MO OTONJEHUIO, BEHTUAALUN,
KOHAULUMOHNPOBAHUIO BO3AyXa, TEN/NOCHAbXeHUIo U cTpoutensHon Tennodpusmnke (ABOK), AreHTcTBOM
no sHeprocbepeskeHuto [pasutensctBa MockBbl, MuHcTpoem Poccun, BHUMUaHepronpomom
MwuHTON3Hepro Poccum.

2. CornacoBaHbl [naBHbIM ynpaBieHMEM CTaHOAPTM3AUUM, TEXHUYECKOr0O HOPMWPOBAHUA W
ceptndmkauum MuHcTposa Poccum.

3. MpuHATbI B KaYecTBe cBoAa NpPaBua NO NPOEKTUPOBaHUIO N cTpouTenbcTey K CHuM 2.04.07-86*
"Tennosble cetn".

BBEAEHWUE

CBoA, NpaBwu MO NPOEKTUPOBAHUIO TENIOBbLIX NYHKTOB COAEPKUT AOMNOAHUTENbHbIE TpeboBaHuA,
peKomMeHAaLuMM M ClpaBoOYHble MaTepuanbl K OeACTBYHOLLEMY HOPMATUMBHOMY AOKymMeHTy - CHul
2.04.07-86* "Tennosble ceTn".

B cBoge npasun npuseneHbl TPeboOBaHMA K OOBEMHO-MNAHMPOBOYHBIM U KOHCTPYKTUBHbLIM
peweHnsm MOMELLEHNA TensoBblX MYHKTOB, f4aHbl PeKoMeHZauMu no pacyety W nogbopy
obopyaoBaHua, NpMbopos yyeTa, KOHTPOAA M aBTOMATM3aUMKM, NpumeHaembix B LTI n UTM, npuseaeHsl
TaKKe CBeZleHUsA No Ucnosb3lyembim Tpybam n apmatype.

anMEHeHMe cBOAa npasun 6Yﬂ,eT cnocobcTBOBaTb NPUHATUIO 6onee 3KOHOMUYHbIX NPOEKTHbIX
peu.leHm‘/i N 3KOHOMWM TENIOBOW Heprmn.

Mpun paspaboTke cBoga NpPaBWa  MCNO/b30BaHbl MONOXEHUA AEWUCTBYIOLWMUX HOPMATUBHbIX
OOKYMEHTOB, MaTepuasbl 3aBOA0B-M3roToBuUTENEN U Hanbonee 3dPeKTUBHbIE TEXHNUYECKUE pelleHus,
NPUHUMaBLLMECA Mo oTAebHbIM 06beKTamM B Poccuiickoit deaepaumu.

Mo Mepe HaKoMAEHMWSA OMbITa MPOEKTUPOBAHUA, CTPOUTENLCTBA W SKCMJIyaTaL MU TENIOBbLIX NYHKTOB
bynetr onpepeneHa 3$GEKTUBHOCTb YCTAHOBNEHHbIX MOJIOMKEHUIM, Ha OCHOBAaHUM KOTOpbIX OyayT
BHeCeHbl He0bXoaMMble U3MEHEHWA B CBOA, NPaBWA U HOPMATUBHbIE AOKYMEHTbI.

3ameyaHma u npegnoxeHna no CcoBepleHCTBOBAHUIO CBOAa MNpaBuia CaeayeTt HanpaB/iATb B



nasTexHopmuposaHue MunHcTpoa Poccun.
1. OBWWKME NONOKEHUA

1.1. HactoAwme npasmaa AONOJHAIOT M Pa3BMBAOT TPebOOBAHUA MO MPOEKTUPOBAHUIO TEMIOBbIX
NYyHKTOB, cogepalpeca 8 CHuM 2.04.07-86* "Tennosble ceTn".

MpaBuna cneayet UCNoNb30BaTb MNPU NPOEKTUPOBAHUM BHOBb CTPOALLUXCA N PEKOHCTPYMPYEMbIX
TENNOBbIX MYHKTOB, NpeAHa3HauYeHHbIX ANA NPUCOeAUHEHMA K TEMNOBbIM CETAM CUCTEM OTOMAEHMs,
BEHTUNALUMUN, KOHAMLUMOHUPOBAHUA BO3AyXa, [OpAYEro BOAOCHABKEHMA U  TEeXHO/OrMYecKux
TENNOUCNOb3YIOWUX YCTAHOBOK MPOMbILINEHHBIX N CENbCKOXO3AUCTBEHHbIX MPeanpUATUN, KUAbIX U
obuecTBeHHbIX 34aHNN.

B Tex CQly4aax, Korga MoXKeT 6bITb NMPUHATO HECKOJZIbKO pPa3/IndHbIX TEXHUYECKUX peLueHm7|,
cneayer npomsBoauTb 3KOHOMMWYECKUI pacyeT C y4eTom ypoBHA LEeH, A0NTOBEYHOCTU U HaAEXHOCTU
KOHCTpYKLLMVI, COLMaNIbHbLIX N SKO/TOTMYECKNX (I)aKTOpOB, a TaKXXe Tpe6OBaHM171 3aKa34yunkKa.

1.2. MpaBunaa pacnpoCcTpaHAKTCA Ha TeNJ0Bble MNYHKTbl C NapameTpamm TENJNOHOCUTENA: ropAYasn
Boda ¢ paboumm gasneHnem go 2,5 MlMa n Temnepatypoit go 200 °C, nap c pabounm AaBneHMem B

npegenax yCnoBHOro AaB/eHUA Py 0o 6,3 MMMa u Temnepartypoit go 440 °C.

MpaBuna pacrnpocTPaHAIOTCA Ha MPOEKTUPOBAHME TEMNOBbLIX MYHKTOB B rpaHMLUax: OT 3arnopHOM
apmaTypbl TEMNIOBON CETU U XO3ANCTBEHHO-NMUTLEBOrO BOAOMNPOBOAA Ha BBOAE B TEMJIOBON MYHKT A0
3anopHoOi apmaTypbl (BKNHOUUTENIbHO) MECTHbIX CUCTEM OTOMJIEHUA, BEHTUAALMU, KOHAMLMOHNMPOBAHNA
BO3/yXa, ropAYero BOAOCHaBMKEHNA N TEXHOOTMYECKUX NOTPebuTenein, pacnosioKeHHOW B MoMeLLeHUn
TENJI0BOro MyHKTa.

1.3. B TennoBbIx NyHKTax NpeaycMaTpuBaeTca pasmelleHne obopyaoBaHMsA, apmaTypsbl, Npubopos
KOHTPOAA, YyNpaBAeHUA U aBTOMaTM3aLmMK, NoCpeacTBOM KOTOPbIX OCYLLLECTBAAETCA:

npeobpasoBaHMe BUAA TENJIOHOCUTENS UM €r0 NapaMeTPOB;
KOHTPO/Ib NapameTpoB TeNI0OHOCUTENS;

perynnMpoBaHMe pacxoda TenjoHOCUTeNs W pacnpesesneHne ero no cuctemam notpebneHus
TENNOoTbI;

OTK/IIO4EHUNE CUCTEM I'IOTpe6}1F_'HMF| TENNOTbI;

3alinNTa MeCTHbIX CUCTEM OT aBapMVIHOI'O NOBbIWEHNA NAPaMeTPOB TENJIOHOCUTENA;
3anoJIHeHUe N NoOANMUTKa CUCTEM n0Tpe6neva TennoTbl,

YYET TENJIOBbLIX NOTOKOB MU pacxXxodoB TEMNJIOHOCUTENA N KOHOEHCATAa,

c60p, oxXNnaxgeHune, Bo3BpaT KOHAEHCATa U KOHTPOJIb €ro Ka4ecCTBa,
dKKYyMY/1IMpOBaHUeE TENIOTbI,

BoAoONoOAroToBKa AnAa CUCTEM ropayero BOLI,OCHa6)KeHMF|.

B Tennosom NYHKTE B 3aBUCMMOCTUN OT €ro HadHa4yeHNA U KOHKPETHbIX YCI'IOBI/I17I npuncoeanHeHuA
I'IOTpE6VITEIlEI7I MOTYT OCYLLECTB/IATLCA BCE NEpPeYNCNEHHbIE d)yHKLI,MI/I WU TOZIbKO UX 4aCTb.

1.4. Tennosble NYHKTbI NOAPA3aeNA0TCA Ha:



UHAMBMAYaNbHble Tennosble NyHKTbl (UTM) - 4Ana npucoeamMHeHUs CUCTeM OTONAEeHUs,
BEHTUNALMUU, TOPAYEro BOAOCHAGXKEHUA N TEXHONOTMMUYECKUX TENI0UCMONb3YIOLNX YCTaHOBOK OAHOMO
34aHNA UK ero YacTu;

LEeHTpanbHble TenoBble NyHKTbI (LUTM) - To *Ke, ABYX 34aHWi unum 6onee.

JonyckaeTtca yctpoiicteo UTM gnsa npucoeanHeHUs cuctem TenaonoTpebneHua oaHoro 3gaHus,
€C/IN ANA 3TOro 34aHnNs TpebyeTca yCTPONCTBO HecKonbKkux UTTI.

1.5. YcTpoicteo UTIM obA3aTenbHO ANA KarKAO0ro 34aHUA He3aBMCMMO OT Haauuuma LTI, npu atom
B UTM npepycmaTtpuBatoTca TONbKO Te GYHKUUM, KOTopble HeEOBXoa4MMbl ANA NPUCOEAMHEHUA CUCTEM
noTpebaeHns TeNNOTbl 4AHHOMO 34aHMA U He NpeaycMoTpeHbl B LITM.

1.6. Ons NPOMBbIWIEHHbIX U CENbCKOXO3AWCTBEHHbIX MPeAnpuUATUA MpPU TEenJA0CHabXKeHun oT
BHEWHUX WCTOYHWKOB TEMJOTbl M uucne 34aHuit bonee opgHoro ycrpoicteo LTI saBnsetcs
oba3atenbHbIM, a NpPU TEMNIO0CHAOXEHMU OT COOCTBEHHbIX MCTOYHWMKOB TenoTbl HeobxoaMmocTb
coopyxeHua UTMN cnegyet onpenensTb B 3aBUCUMOCTU OT KOHKPETHbIX YC/IOBUIN TENIOCHAbKeHUs.

MowHocTb LTI He pernameHTmpyeTca.

1.7. Ona *uablXx M 06LLECTBEHHbIX 34aHWA HeobxoaumocTb ycTpoictea LTM onpegensercs
KOHKPETHbIMW  YC/NIOBUAMM TENNOCHAbKeHNA palioHa CTPOWUTENbCTBA HAa OCHOBAaHWWU  TEXHMKO-
3KOHOMMYECKMX PacyeToB. B 3aKpbITbIX CMCTEMAX TEMNIOCHABXKEHMA peKOMeHAyeTCcA NpeaycMaTpuBaTh
oauH LLTM Ha MUKpPOpPaMoH MAK Fpynny 343aHUI C Pacxo4oM TennoThl B npegenax 12 - 35 MBT (no cymme
MaKCMMaNbHOrO TENOBOrO MNOTOKAa Ha OTOMN/eHWe W CpeAHero TenoBOro MNOTOKa Ha ropsavyee
BOAOCHabeHue).

Mpu TennocHabXeHuM OT KOoTesibHbIX MoliHOCThio 35 MBT M meHee peKomeHayeTcs
npeaycmaTtpueaTtb B 34aHMAX Tonbko UTI.

1.8. TennocHabeHWe npPOMbIWIEHHbIX W CENbCKOXO3AWCTBEHHbIX npeanpuatnii ot LT,
06CNYKMBAOLNX XKUble M 06LECTBEHHDbIE 34aHUA, NPeayCMaTPMBaTb HE PEKOMEHAYETCS.

1.9. B cocTas NPOEKTa TeN/I0BOIro NyHKTa BK/KOYaeTCA TEXHUYECKNN nacnopr, co,u,epmam,mﬁ:
KpaTKoe onncaHne cxem npuncoegnHeHuUA I'IOTpe6MTEI'IEl71 TENNOTbI;

pacyeTHble pacxodbl TEnAOTbl W TenJOHOCMTENeN MO Kakaoh cucteme (4ns ropsyero
BOZOCHAbKeHUA - cpeaHUIA U MaKCUMasbHbI), MBT;

BUAbI TENIOHOCUTENEN U MX NapameTpbl (paboyee gasneHue, MMa, Temnepatypy, °C) Ha Bxoae U
Ha BbIXOAe U3 TEMJIOBOTO MYHKTa;

AaB/ieHne B pr6onposop,e Ha BBOAE U BbIBOAE X03AMUCTBEHHO-NUTLEBOIO Bogonpososa, Mrla;

™n Bo,a,onop,orpeBaTeneﬁ, NOBEPXHOCTb X HArpesa, M2, 4Uncno CEKL],VIVI NN NNACTUH NO CTyneHAM
Harpesa n NnoTepwn gasaeHUA no obeum cpenam;

THN, KONNYECTBO, XapPaKTEPUCTUKN N MOLLHOCTb HAaCOCHOTO O60py,CI,OBaHMFi,'

T™N, KO/NM4eCcTBO U NPOU3BOAUTEJIbHOCTb OGOpy,ﬂ,OBaHMFI ana O6pa6OTKI/I BO4bl ON1A CUCTEM
ropayero BO,CI,OCHaﬁ)KeHI/IH;

KO/IMYECTBO W YCTAHOB/IEHHYIO BMECTUMOCTb HaKOB-aKKyMy/IATOPOB ropaYero BoAoCHabKeHua u
KOHAEeHcaTHbIX 6akos, M3;

T™N N Yncno I'IpVI60|OOB perynmposaHuna n I'IpVI60pOB y4yeTa Ko/nm4yecrtBsa TeNNO0Tbl U BOAbI, NOTEPU



AaBAEHMWSA B PEryMpyoLLMX KnanaHax;

YCTQHOB/IEHHYIO  CYMMApPHYIO  MOLLHOCTb  3/1eKTPOO6OPYAOBaHUA,  OXUAAEeMOe [of0BOe
notpebaeHne TENNOBON N SNEKTPUYECKOM SHEPTUU;

o6y naowaab, M2, U CTPoUTeIbHbIN 06beM, M3, MOMELLLEHWNI TEN/IOBOTO MYHKTa.
2. OBbEMHO-NAAHUPOBOYHbLIE N KOHCTPYKTUBHbIE PELLEHNA

2.1. Tennosble NYHKTbl NO pa3dmeleHN0 Ha reHepasibHOM nJjiaHe NoApa3genAatoTca Ha oTae/ibHO
croawme, NPpUCTPoOEeHHbIE K 34aHNAM N COOPYHKEHUAM N BCTPOEHHbDbIE B 34aHNA U COOPYHKEHUA.

2.2. O6bEMHO-NIAHNPOBOYHbIE W KOHCTPYKTMBHbIE pPELIEHUA TEMAOBbIX MYHKTOB AOJ/IKHbI
yooBnetTBopATb TpeboBaHuam CHuM 2.09.02-85*. Mpu pasmeleHnn BCTPOEHHbIX M MPUCTPOEHHbIX
TEMNA0BbIX MYHKTOB A0/KHbI cOBAtoaaThcA Takke TpeboBaHMA CHMIT Ha npoekTUpoBaHME 34aHUN, B
KOTOPbIX OHW PAa3MELLLAIOTCA UAN K KOTOPbIM OHW NPUCTPOEHDI.

2.3. Mpu BblbOPE MaTepUanoB AN CTPOUTE/NbHLIX KOHCTPYKUWMIA TEMIOBbIX MYHKTOB creayeT
NPUHUMATb BNAXKHbIN peXKMm nomeweHuna cornacHo CHuM I1-3-79%* (usg,. 1995 r.).

2.4. [Ona 3awmTbl  CTPOUTE/IbHbIX KOHCTPYKUMA OT KOPPO3UW  OONXHbl  MPUMEHATLCA
aHTMKOPPO3MOHHbIE MaTepuabl B COOTBETCTBUM ¢ TpeboBaHuamm CHumM 2.03.11-85.

2.5. 30aHNA OTAENBHO CTOALUMX U NPUCTPOEHHBIX TENNOBbLIX NYHKTOB A0/MKHbI 6bITh |, Il nan llla
cTeneHen OrHeCTOMKOCTH.

B orpakaatowmx KOHCTPYKLLUAX I'IOMeLLI,EHMIZ He A0NYyCKaeTcA NnpumeHeHne CUIMKaTHOIo KMpnnya.

BHewHne ¢dopmbl, maTepuan M LBET HAPYXKHbIX Orpa)kAatolmMx KOHCTPYKUMIA pekomeHayeTcA
BbIOMpPATb, YYMUTbIBAA APXUTEKTYPHbIN OBAMK PacnonoXKeHHbIX BOAM3M 343aHUA U COOPYKEHUA UK
3[,aHUM, K KOTOPbIM TeMN/I0Bble NYHKTbl NPUCTPanBAIOTCS.

2.6. K UeHTpanbHbIM TennoBbIM MyHKTaM caeayeT npeaycMaTpuBaTb npoesgbl C TBEPAbIM
MOKPbITUEM W TMJIOWAAKM ANA BPEMEHHOro CK/JaaupoBaHMA 060pyAOBaHMA NpW NPOU3BOACTBE
PEMOHTHbIX paborT.

2.7. B UTMN ¢ nocToAaHHbIM 06CNYKMBAOWMM NEepCcoHanom caeayeT npeaycmaTpusaTtbh YBOpHyo ¢
YMbIBa/IbHUKOM, LKA A41A XPaHEHMA 04X Abl, MECTO A4/1A NPUema nNuLLM.

Mpn HEeBO3MOMKHOCTU 0becneynTb CaMOTEYHbIN OTBOJA CTOKOB OT YOOPHOM B KaHaNM3aUMOHHYIO
ceTb caHy3sen B LTMN ponyckaeTca He NpesycMaTpmuBaTb nNpu obecneyeHnn BO3MOXKHOCTU UCMO/1b30BaThb
y60pHYIO B BAMMKANLWIMX K TENN0BOMY NYHKTY 34aHUAX, HO He ganee 50 m.

2.8. UHguBMAayanbHble TenaoBble MYyHKTbl AO/KHbI ObiTb BCTPOEHHLIMU B 0BC/AYKMBAaeMble MU
30aHMA M PasMELLATbCA B OTAENbHbIX NMOMELLEHUAX Ha MEPBOM 3TaXe Yy HapPYMKHbIX CTEH 34aHuA.
[onyckaeTca pasmelatb UTIT B TEXHUYECKMX NOANONbAX UM B MOABaNAX 34aHNIN U COOPYHKEHUI.

2.9. LUeHTpanbHble Tennosble NyHKTb (LITM) cneayeT, Kak npaBuao, npeaycMatpueaTb OTAENbHO
cToAalwmMMn. PekomeHayeTcs 610KMPOBaTh UX C APYFTMMW NPOMU3BOACTBEHHBIMM MOMELLEHNAMMU.

[Jonyckaetca npegycmatpueatb LUTM  nNpucTpOEHHbIMM K 34aHWAM  WAM  BCTPOEHHbLIMU B
06LWeCcTBEHHbIE, aAMUHUCTPATUBHO-ObITOBbIE UM MPOU3BOACTBEHHbIE 34aHUA U COOPYKEHUA.

2.10. Mpu pasmeLleHUU TensoBbIX MYHKTOB, OOOPYAOBAHHbLIX HACOCAMM, BHYTPU KUJbIX,
0b6LWEeCTBEHHbIX, aAMWHUCTPATUBHO-OLITOBLIX 343HMIK, a TaKKe B MNPOM3BOACTBEHHbIX 34aHUAX, K
KOTOPbIM MPeAbABAAOTCA NOBbIWEHHblE TPe6oBaHMA MO AOMNYCTUMbIM YPOBHAM WymMa U BMBpauun B



nomeLLeHUaX 1 Ha pabounx mectax, AO/KHbI BbINONAHATLCA TpeboBaHUa pasa. 10.

2.11. 3paHMA  OTAENbHO  CTOAWMX U MPUCTPOEHHbIX TEenaoBblX MYHKTOB  [AO/XHbI
npeaycmaTpmBaTbCA OAHOITAXHbIMW, OOMYCKAETCA COOPY)KaTb B HMUX MNOABanbl ANA pa3sMelleHuA
obopyaoBaHuA, cbopa, OXNAKAEHUA U NEPEKAYKM KOHAEHCATA U COOPYKEHNA KaHANU3aLUU.

OTaenbHO cTosiMe TenioBble MYHKTbl AOMYCKaeTcs npeaycmMatpuBaTb MNOA3EMHbLIMU  NpPU
YyCNoBUU:

OTCYTCTBMA TPYHTOBbLIX BOA B paﬁOHe CTponTenbCtBa U repmetTnsaumn BBoAOB UHMKEHEPHbIX
KOMMYHMKaLLMVI B 34adHWE TENNOBOIrOo NYHKTa, VICKIHO‘-IaPOLLI,Eﬁ BO3MOXHOCTb 3aTonneHnA Tenaosoro
NYHKTA KaHa/1IM3aUNOHHbIMU, NaBOAKOBbIMU U APYTMMUN BOOAMU;

obecneyeHns camoTe4yHoro 0TBOAda BOAbl 13 pr60rlpOBO,D,OB TENNIOBOro NYHKTAa,

obecneyeHna aBTOMaATU3NPOBAHHOM PaboTbl 060pPYyA0BAHUA TENAOBOrO NyHKTa 6€3 NOCTOAHHOIO
0OC/NY)KMBAIOWIErO MEepcoHasa C aBapUMMHOM  CUTHaAM3aUMEN WM YACTUYHLIM - AUCTAHUUOHHbBIM
ynpas/iEHNEM C AUCNETYEPCKOro NyHKTa.

2.12. Mo B3pPbIBOMNOXAPHOM W MOXAPHOM OMACHOCTM MOMELLEHMA TEMI0BbIX MYHKTOB caeayeT
OTHOCUTb K KaTeropumn [.

2.13. Tennosble NMYHKTbI AOMYCKAeTCA pasmellLaTh B NPOM3BOACTBEHHbIX NOMELLEHMAX KaTeropui I
M [, a TaKKe B TEXHWYECKUX MoABanax U MOANOMbAX KWUbIX M OBLLECTBEHHbIX 34aHUA. Mpu 3TOM
nomeuieHMA TenaoBblX MNYHKTOB AO0J/1XKHbl OTAEeNATbCA OT 3TUX I'IOMeLLI,eHVIl‘/JI orpaxgeHnamm
(neperopoakamu), npeaoTBpPaLLAIOLMMM AOCTYN NOCTOPOHHUX UL, B TENJI0BOM NYHKT.

2.14. Npu pa3paboTke 06BEMHO-NIAHNPOBOYHBIX U KOHCTPYKTUBHbIX PeLleHU OTAEIbHO CTOALLMUX
W MPUCTPOEHHbIX 343HWN  TENNOBbIX MYHKTOB, MNpegHa3sHayYeHHbIX A1 MPOMbBIWAEHHbIX WU
CE/IbCKOXO3ANCTBEHHbIX  MPeAnpUATUM, PeKoOMeHAYeTCs  NpeaycmMaTpuBaTb  BO3MOMKHOCTb — MX
nocneayroLWero paclinpeHmns.

2.15. BcTpoeHHble B 34aHUA TeMN/I0Bble NYHKTbI c/iedyeT pa3smeLlaTb Y Hapy»KHbIX CTEH 34aHMI Ha
paccTosHMM He 6onee 12 M OT BbIXOAa M3 3TUX 34aHUN.

2.16. U3 BCTPOEHHbIX B 34aHNA TENNOBbLIX MYHKTOB A0J/1XKHbl NpeayCMaTpuBaTbCA BbIXOoAbl:

npu gJnHe NOMeLLEHMA TEMIOBOrO NyHKTa 12 M U MeHee U PacnoNOXKeHUM ero Ha PacCTOAHUM
MeHee 12 m OT BbIXOZa M3 3[4aHWA HapyXKy - OAMH BbIXOA, HAPYXKY Yepe3 KopuAop WUAU NECTHUYHYIO
KNEeTKy;

npn ganHe nomeweHnAa Tenn0BOro NyHKTa 12 m 1 meHee 1 pacnosoKeHUU ero Ha pPacCcTtoAHUn
6onee 12 m ot BbIXO4a U3 34aHNA - OAUH CaMOCTOATE/IbHbIMN BbIXO4, HAPYXY;,

npu 4AvHe NOMELLEHUA TENIOBOrO NyHKTa 6osee 12 m - ABa BbIXOAA, OAMH U3 KOTOPbIX AO/KEH
6bITb HEMOCPEACTBEHHO HaPY!KY, BTOPOW - Yepes KOPUAOP WAM NECTHUUYHYIO KNETKY.

NomelleHna TenaoBbIX NYHKTOB C TeNJIOHOCUTENeM MNapom AaBAeHUEM 6onee 1,0 MIMa AonKHbl
MMETb HE MEeHEeE ABYX BbIXO40B HE3AaBUCUMO OT ra6apMTa nomeLleHunA.

2.17. B nogsemHbIX OTAENbHO CTOALWMX WM MPUCTPOEHHbIX TEMJIOBbIX MYyHKTax [AONycKaeTcs
BTOPOW BbIXOA NPeAyCcMaTpMBaTb Yepes NPUCTPOEHHYIO WaXTy C JIIOKOM MW Yepes JIIoK B NePEKPbITUM, 3
B TEMNOBbIX MYHKTaX, pasmeLlaemblX B TEXHUYECKUX MOAMONbAX UAN MOABANAX 34aHUN, - Yepes /oK B
cTeHe.

2.18. ﬂ,Bepl/l M BOPOTA M3 TENJIOBOIO NYHKTaA O0J1XKHbl OTKPbIBATBCA U3 NOMeELWEHNA UIN 30aHUA
TEeN0BOro NyHKTa OT cebs.



2.19 O6opynoBaHWe TENOBbIX MYHKTOB PEKOMEHAYETCS NMPUMEHATb B 6I04HOM UCMOIHEHUN, ANA
yero Heo6xo0ANMO:

NPMHUMATbL BOAONOAOrpPEBaTENN, HACOCbl W apyroe obopyaoBaHue B 6/710Kax 3aBOACKOM
roTOBHOCTH;

NPUHMMATb YKPYNHEHHbIE MOHTaXKHble 6/10KM TpybOoNpoBOAOB;

YKPYMNHATb TEXHONOMMYECKM cBfi3aHHOe mekay cobolt obopyaoBaHue B TpaHcnopTabenbHble
610KM c Tpybonposogamu, apmatypoi, KWUM, anekTpoTexHuyeckum obopyaoBaHUEM W TennoBOM
nsonaumen.

2.20. MMHMManbHblE PACCTOSHUA B CBETY OT CTPOUTE/NIbHbIX KOHCTPYKUMM A0 TpybonpoBodos,
obopynoBaHMA, apmaTypbl, Me)KAy MOBEPXHOCTAMWU TEeMNAOU30/IALMOHHBIX KOHCTPYKUUMA CMENKHbIX
TpybonpoBOoAOB, a TaKXKe LWUPUHY NPOXOA0B MEXAY CTPOUTENbHbIMU  KOHCTPYKUMAMK WU
obopyaoBaHuem (B cBeTy) cieayeT NnpuHUMatb no Mpun. 1.

2.21. BbICOTY MOMELLEHUIA OT OTMETKM YMCTOrO MOMA A0 HM3A BbICTYNAOWMX KOHCTPYKLNIA
nepekpbiTna (B cBeTy) pekomeHAayeTcs MPUHMMATb He MeHee, M: ANsA HasemHbix LTMA - 4,2; ana
noasemublix - 3,6; ana UTM - 2,2.

Mpu pasmeweHmun UTM B NoaBafbHbIX U LOKOAbHbIX MOMELLEHUAX, @ TaKXKe B TEXHUYECKMUX
noAnonbax 34aHUA AO0MNYCKAeTcA NPUHUMATb BbICOTY MOMELLEHUI U CBOOOAHbLIX MPOXOA0B K HUM He
meHee 1,8 m.

2.22. B ueHTpasbHOM TEM/J0BOM MNYHKTe ciefyeT NpeaycMaTpuBaTb MOHTAXKHYIO (PEMOHTHYIO)
NAOLAAKY.

Pasmepbl MOHTaXKHOM NAOLWAAKA B NAaHe c/ieayeT onpeaenstb no rabaputy Hambonee KpynHom
eauHuLbl 0bopyaoBaHUA (Kpome 6akoB BmMecTMMOCTbio 6osiee 3 m3) mam 610Ka obopyaoBaHMA U
TpybonpoBoA0oB, NOCTAaBAAEMOro 417 MOHTaXKa B cobpaHHOM Buae, ¢ obecneyeHMem Npoxona BOKPYr
Hero He meHee 0,7 m.

[na npousBoacTBA MENKOrO pemoHTa o0b6opyaoBaHua, nNpubopoB M apmaTypbl caeayert
npegycmaTpmBaTb MeCTO 411 YCTaHOBKM BepcTaKa.

2.23. KoHpgeHcaTHble 6akM M 6aKM-aKKYMynATOpbl BMeCTUMOCTbio 6onee 3 m3 cneayet
YCTAHaB/AMBATb BHE MOMELLEHUS TEMJIOBbIX MYHKTOB HA OTKPbITbIX NAoWaaKax. Mpyu 3TomM [ONXKHbI
npegycmaTpmsBatbca  TennoBas u30aAuMA  6aKoB, YCTPOMCTBO  FMAPO3aTBOPOB, BCTPOEHHbIX
HernocpeAcTBEHHO B 6aK, a TaKKe YCTPOMCTBO OrpakAeHMN BbICOTOM He 6bonee 1,6 M Ha pacCTOAHUU He
6onee 1,5 m oT NoBepXHOCTM BaKoB, NPeAOoTBpPaLLatoLee AOCTYN NOCTOPOHHMX NNULL K BaKkam.

2.24. Ons MoOHTaxka 0b6OpyZLOBaHWA, rabapwTbl KOTOPOro MPEeBbILAIOT pPasmepbl ABepen, B
Ha3eMHbIX TeMNIOBbIX MYHKTaxX c/ieayeT NpeaycMaTprBaTb MOHTaXKHbIe MPOEMbI MW BOPOTA B CTEHAX.

Mpy 3TOM pasmepbl MOHTAXHOFO MpPoOema M BOPOT A0/KHbI 6biTb Ha 0,2 M 6onblie rabaputa
Hamnbonbluero obopyaosaHuns nnmn 61oka TpybonpoBoaos.

2.25. TpeaycmaTtpuBaTb NPOEMbl A/1A €CTEeCTBEHHOro OCBeleHUA Temn/oBbIX MNYyHKTOB He
TpebyeTcs.

2.26. Ona nepemelyeHna 06OpPyAOBaHUA W apmaTypbl WM HepasbeMHbiX 4Yactel 6710KoB
060py0BaHNA CAeayeT NpesyCcMaTpPUBATb MHBEHTAPHbIE NOABEMHO-TPAHCMOPTHbIE YCTPOMCTBA.

CTauMoHapHble NOAbEMHO-TPAHCMOPTHbIE YCTPOMCTBA CeayeT NpeasycMaTpuBaTh:

npu macce nepemellaemoro rpysa ot 150 Kr 4o 1 T - MOHOpPeNbCbl C PYYHbIMU TAAAMM U KOLLKAMMU



WAN KpaHbl NOABECHble pyyHble 0a4HO06aN0uHbIE;
TO e, 6onee 1 40 2 T - KpaHbl NOABECHbIE PyYHble 04HOBaNoUHbIE;
TO e, bonee 2 T - KpaHbl NOABECHbIE 3/1IeKTPHUYEcKMe oaHoban0uHble.

[onyckaetca npeaycmaTpuBaTb BO3MOXKHOCTb MCMO/b30BaHUA MepeaBMMKHbIX ManorabapuTHbIX
NoAbEeMHO-TPAHCNOPTHbIX CPEACTB NPU YCA0BMM obecneyeHns Bbe3aa U nepeasuKeHUs TPaHCNOPTHbIX
CPe/CcTB Mo Ten/JI0BOMY MYHKTY.

CpeacTBa MexaHM3aumMyM MoryT 6biTb YTOYHEHbl MPOEKTHOW OpraHusaumelt npu paspaboTtke
NPOEKTa A/1A KOHKPETHbIX YCN0BMUIA.

2.27. lna cTtoKka BOAbl NOAblI cneayeT NpoekTuposaTb ¢ yknoHom 0,01 B CTOpOHY Tpana wnam
BOoAOCOOpPHOro npuamMKa. MWHUMANbHbIE pa3mepbl BOAOCOOPHOrO MNPUAMKA [OMKHbI ObiTb, Kak
npasuao, B nnaHe He meHee 0,5 x 0,5 m npu riybuHe He meHee 0,8 m. MPUAMOK A0NKEH ObITb NEPEKPLIT
CbeMHOW peLleTKOiA.

2.28. B nomeleHUsaX TEMJIOBbIX MYHKTOB caedyeT npeaycmMaTpuBaTb OTAE/IKY OrparkaeHui
OONTOBEYHbIMM, BNIArOCTOMKMMM  MaTepuanamu, [AOMNYCKAOWMMKM  NIETKYIO  OYUCTKY, NpU  3TOM
Heo6X0AMMO BbINONHUTD:

LUTYKaTYPKY Ha3eMHOW YacTU KMPMUYHbIX CTEH;

3aTUPKY LLleMEHTHbIM PacTBOPOM 3arnyb61eHHOoN YacTu BETOHHbIX CTEH;
pacCLUMBKY LUBOB NaHe/bHbIX CTEH;

nobesiky NoTo/IKOB;

6eTOHHOE UAN NANTOYHOE MNOKPbITUE NOOB.

CTeHbl TENNOBbIX NYHKTOB NMOKPbLIBAIOTCA MAMTKAMM MAN OKPALLMBAIOTCA Ha BbicoTy 1,5 M OT nona
MacnsHOW UKW ApPYyro BOAOCTOMKOM KpacKoW, Bbiwe 1,5 m OT nosa - KneeBon wan gpyro nogo6Ho
KpaCcKOM.

2.29. B TennoBbix NyHKTax cnepyet npeaycMaTpmBaTb OTKPbITYIO NPOKNaaKy Tpyb. Jonyckaetca
npoknagKa Tpyb B KaHanax, Bepx NepeKpbITUA KOTOPbIX COBMELLAETCA C YPOBHEM YMCTOrO NoOa, €Can No
3TUM KaHaJ/lamMm He NpoucxoauT nonagaHuAa B Tennosow NYHKT B3PbliBOOMNACHbIX AU TOPHOYNUX Ma3soB U
KUOKOCTEMN.

KaHanbl 40/1KHbI UMETb CbeMHble nepeKkpbITUA EAMHMLIHOVI maccoi He 6onee 30 Kr.

[HO KaHanoB AO0/KHO MMETb MPOAO/bHbLIN YKNOH He meHee 0,02 B cTopoHy BogocbopHoro
npuamKa.

2.30. [ns obcnyxKmBaHMA 060pyL0BaHNA U apMaTypbl, PACNOIOKEHHbIX Ha BbicoTe oT 1,5 40 2,5 m
OT MOo/a, JO/KHbI MPeayCMaTPMBaTLCA NepenBuKHbIE UM MEePEeHOCHbIE KOHCTPYKUMKM (naowanku). B
C/ly4aax HEBO3MOXHOCTM CO34aHMA NpPOXOAOB ANA NepeABMKHbIX MAOWAA0K, a Takxe AnA
ob6cnyKMBaHMA 060pyA0BaHUA M apMaTypbl, PAaCNONOXKEHHbIX Ha BbicoTe 2,5 m u 6onee, Heobxoanmo
npeaycmaTpmBaTb CTALMOHAPHble MAOWAAKM WUpUHON 0,6 M C OrpaKAeHUsMM U MOCTOAHHbIMMI
NecTHUuammn. PacctosiHMe OT ypoBHA CTaLMOHAPHOM NOWAAKM A0 NOTO/IKA AO0NKHO 6biTb He meHee 1,8
M.

2.31. B nomeweHnax TennosbIxX NYHKTOB A0MNYyCKaeTCA pa3mellatb 060pyAOBaHMe cncTem
X03AMUCTBEHHO-NNUTLEBOIO WU NpPoTUBONOXapHOro BO,EI,OCHa6)KeHMFI 340aHNA, B TOM 4YMCNne HACOCHble
YCTAaHOBKU, @ B NOMeLWEHNAX NPUCTPOEHHbIX N BCTPOEHHbIX TEM/IOBbIX MYHKTOB - TaKXe o6opy,£|,OBaHme



MPUTOYHbIX BEHTUAALMOHHbIX CUCTEM, OBCNYKMBAIOLLMX MPON3BOACTBEHHbIE NOMELLEHMA KaTeropuii B,
I, [ no B3pblBOMNOXapPHOI OMNAaCHOCTU M aAMUHUCTPATUBHO-ObITOBbIE MOMELLLEHUA.

2.32. MWHMMaNbHOE pacCcTosiHWE OT KpasA MOABMMKHbIX OMOP A0 KPas OMOPHbIX KOHCTPYKLUI
(TpaBepc, KPOHWTENHOB, OMNOPHbLIX MoAywWeK) TpybonpoBoAOB AO/IKHO obecrneynBaTb MaKCMMasbHO
BO3MOHOE CMelleHMe onopbl B BOKOBOM Hanpas/ieHMM € 3anacom He meHee 50 mm. Kpome TOroO,
MWHMUMANbHOE PACCTOAHME OT Kpas TPaBepPCbl UAN KPOHLUTEMHA A0 OCU Tpybbl AOMKHO ObITb HE MeHee

1,0 Dy (roe Dy - YCNIOBHbIN AnameTp Tpy6bl).

2.33. PacctosHMe OT MOBEPXHOCTM TEMJIOM30NALUMOHHOMW KOHCTPYKUMKM Tpybonposoda Ao
CTPOUTENbHbIX KOHCTPYKLMIA 343aHUA UAM A0 NOBEPXHOCTU TEMIOU30NALMOHHON KOHCTPYKLMU ApYyroro
TpybonpoBoaa A0MKHO bbITb B cBETY HE MeHee 30 MM C y4eTOM nepemeLteHns Tpybonposoaa.

2.34. B TennoBbIXx NyHKTax Jonyckaetca K TpybonpoBogam 6osblwero guameTpa KpenuTb
TpybonpoBoAbl MEeHbLUEro AMameTpa Npu pacyeTte TPYH Ha NPOYHOCTb.

2.35 [lpoknagky BogonposBoga cneayer npegycmaTpmeatb B  O4HOM  pAagy WAM  NOA
TpybonpoBogamn TeNOBbIX CeTeN, MNpM 3TOM HeobXOAMMO BbINOMHATbL TEMNOBYH W30AALMIO
BOAOMNPOBOAA A1 UCKAOYEHUA 06pa30BaHNA KOHAEHCAaTa Ha MOBEPXHOCTM BOAOMNPOBOAHbIX TPYO.

2.36. B TennoBbIx NyHKTax noaatoLlwmi Tpybonposoa cneayeT pacnosaraTb cnpasa oT obpaTHOro
Tpybonposoaa (no xoay TenaoHocuTens B nogatowem Tpybonposoae) npu npoknagke Tpybonposoaos
B OQHOM pAAy.

3. MPUCOEANHEHWNE CUCTEM NOTPEBNEHNA TEM/IOTHI
K TENJ10BbIM CETAM

3.1. T[lpucoeguHeHve cuctem noTpebneHns TennoTbl cAedyeT BbINOAHATL € YYETOM
rMAPaBANYECKOrO peXmMma paboTbl TennoBbix ceTell (NbesomeTpuyeckoro rpadumka) M rpaduka
M3MeHeHMa TemnepaTtypbl TEMNJIOHOCUTENA B 3aBMCMMOCTM OT M3MEHEHWA TemnepaTypbl Hapy»KHOro
BO3Ayxa.

3.2. PacyeTHasa TemnepaTtypa BOAbl B MOAAOLWMX TPYOONPOBOAAX BOAAHBIX TEM/IOBbLIX CeTel nocne
UTMN npu npucoegMHEHUU CUCTEM OTOMNJIEHWUS 343HWI MO 3aBUCMMOMN Cxeme AO0/KHA NPUHMMATLCA
paBHOM pacyeTHOW TemnepaType BoAbl B nogatowem Tpybonposoge Tennosbix ceteit go LITM, HO He
gbiwe 150 °C.

3.3. Cuctembl OTONNEHUA, BEHTUAALUN U KOHOUUNOHUPOBAHNA BO34YyXa AO0/IXKHbI NPUCOeANHATLCA
K AByXpr6HbIM BOAAHbIM TENN1IOBbIM CETAM, KaK NpasBuao, no 3aBMCUMOI CXEME.

Mo He3aBMCMMOWN cxeme, NpeayCMaTPUBAIOLLEM YCTAHOBKY BOAONOAOrpeBaTesnel, A0MNycKaercs
NPUCOEAUNHATb: CUCTEMbI OTOMIEHUA 12-3TasKHbIX 34aHWMK U Bbiwe (UaM 6onee 36 M); cuCTeMbl
OTOM/IEHNA, BEHTUNALMM U KOHAMUMOHMPOBAHMA BO3AyXa 34aHWMIA NPU TMAPABAUYECKMX YCNOBUAX,
M3/T0’KEHHbIX B N. 3.5, a TaKKe CUCTeMbl OTOMIEHWA 34aHUI B OTKPbITbIX CUCTEMAX TEMNOCHABKEHNA NpU
HEeBO3MOXHOCTM obecneyeHnsa TpebyemMoro KauecTsa BOAbI.

3.4. Cuctembl oTonneHma 3,£l,aHMf;1 cneayet NnpuCoeanHATDL K TEN1I0OBbIM CETAM!

HEMOCPeACTBEHHO NPW COBMNAAEHUU TUAPABAMYECKOrO U TEMNEpPaTyPHOro PEXMMOB TEn0BOW
CETU N MECTHOW cuctembl. Mpu 3TOM cneayeT yuuTbiBaTb TpeboBaHuA Mpua. 11 CHuM 2.04.05-91* u
obecneunmBaTb HEBCKUMAEMOCTb MNEPErpeToin BOAbl NMPU AMHAMMUYECKOM WM CTAaTUYECKOM PEKMMAX
CUCTEMDI;

yepes3 anesaTtop npu H€‘06XOAVIMOCTVI CHMXXeHnA TemnepaTtypbl BOAbl B CUCTEME OTONNIEHUA U
pacnosiaraemom Hanope nepea 3neBatopom, 40CTaTOYHOM AN1A ero pa6OTbI;



yepes cmecutesibHble HaACOCbl npw HEO6XO,CI,VIMOCTM CHUXXEeHUA Temnepartypbl BOAbl B CUCTEME
oTonaeHnA W pacnosaraemom Hanope, HeaoCTaToOYHOM AN1A pa6OTbI 3/1eBaToOpa, a TaKXkKe npu
ocywiecrtsieHNMn aBTOMaATU4HECKOTO peryimpoBaHna CUCTeMbl.

3.5. MNMpu NpucoeanHEHUM CUCTEM OTOMJIEHMA U BEHTUAAUMM K TEMNOBLIM CETAM MO 33aBMCMMOM
cXeme AN OTKPbITOM WM 3aKpbITOM CUCTEM TennoCHAab)KeHMA B COOTBETCTBUM C MbE30OMETPUYECKMM
rpadmKkom cnegyeT npeaycmaTpmBaTh:

a) Nnpu pacrnosiaraemom Hamnope B TENJI0BOIN CETU nepes, TeNI0BbIM MYHKTOM, He0CTaTO4YHOM A
NpeofoNeHNa rMapaBANYEcKoro conpoTnasaeHna Tpybonposoaos 1 0bopyaoBaHMA TENNOBOro NyHKTa U
cuctem notpebneHuns TennoTbl nocne TI, - noaKauuBalolwmMe Hacocbl Ha obpaTHom Tpybonposoae
nepesg BbIXOAOM M3 TennoBoro nyHKTa. Ecnv npu stom aasBneHne B obpaTHom Tpybonposoae
npucoegmMHAEMbIX cUcTeM BydeT HUXKe CTaTUYeCKoro AaBieHuA B 3TUX CUCTemax, NOoAKauyMBaloWmii
HacoC [0NXeH YCTaHaBAMBaTbCA Ha nodatowem Tpybonposoag;

6) npu AaBneHUM B Mojalolem TpybonpoBoge TENAOBOW CETM Mepes, TENNOBbIM MYHKTOM,
HeA0CTaTOYHOM 415 obecrneveHna HeBCKMMNaHUA BoAbl (Npy pacyeTHoW TemnepaTtype) B BEPXHUX TOYKaX
NPUCOeAMHEHHbIX cuUcTemM noTpebieHnAa TennoTbl, - NOAKAUYMBAIOLWME HACOCbl Ha MOAAIOLLEM
TpybonpoBsoae Ha BBOAE B TEN/IOBOW MYHKT;

B) NpW AaBneHMM B noJatolem Tpybonposoae TEN0BOM CETU nepes Temn0BbIM NMYHKTOM HUXKe
CTAaTUYECKOro AaB/IeHNA B CUCTEMAxX NOTpebaeHnn TennoTbl - NOAKAYMBAOLWME HACOChl HA NOAatloWweM
TpybonpoBoge Ha BBOAE B TEMNAOBOM MNYHKT U perynstop pAaeneHus "o ceba" Ha obpaTtHom
TpybonpoBoAe Ha BbIXOAE M3 TENIOBOrO MYHKTa;

r) Npyu cTaTMYEeCKOM [AaBAEHUMM B TEMN/IOBOM CETU HUMXKE CTAaTUYECKOro [aB/leHMA B CMCTeMax
notpebneHns TenaoTbl - perynatop AasneHua "go ceba" Ha obpaTHom TpybonpoBoge Ha Bbixoae W3
TEN/JI0BOro MyHKTa, a Ha Nogatolem TpybonpoBoAe Ha BBOAE B TEMOBOM NYHKT - 06paTHbIM Knanax;

A) nNpy JasneHun B obpaTHOM TpybonpoBoAe Ten/oBOM CETM MOC/e TEMJ0BOFO MYHKTA HUXKe
CTaTUYECKOro AaB/IEeHUA B CUCTeMax MnoTpebaeHusa TennoTbl NPU Pas/iMdHbIX pexkMmax paboTbl ceTu (B
TOM YuCNe NpU MaKcMmasbHOM Bogopasbope u3 obpaTHoro TpybonmpoBoAa B OTKPbITbIX CUCTEMAX
BOZOCHAbXeHUs) - perynatop pasneHus "o cebsa" Ha obpaTtHom TpybonpoBoAe Ha BbiIXoAe U3
TENI0BOro NyHKTa;

e) npu pasneHuM B obpaTHom TpybonpoBoge TENAOBOM CETU Moc/ie TEen/oBOro MNyHKTa,
npesblWaloWwem AoNycKkaeMoe AaBfeHne ana cuctem notpebaeHma TenaoThl, - OTCEKAIOWMIA KnanaH Ha
nogatowem Tpybonposoae Ha BBOAE B TEM/I0BOWM NYHKT, a Ha obpaTHom TpybonpoBoae Ha Bbixoae U3
TEN/JI0BOrO MyHKTa - NOAKAYMBaloLMe HACOChl C NPEAOXPAHUTENbHbIM KNanaHoOM;

) NpW CTaTMYEeCKOM OaBNeHWUM B TEN0BOW CETU, MPEBbLIWAIOWEM A0MNYyCKaemoe AaBiaeHue AnA
cucTeM MoTpebsieHns TensoTbl, - OTCEKAOLWMIA KNanaH Ha nogatowem Tpybonposoge rnociae Bxoa B
TEN/I0BOWM MYHKT, a Ha obpaTHom TpybonpoBoge nepes BbIXOAOM W3 TEMNJOBOr0 MyHKTA -
npeaoxpaHUTesIbHbI U 06paTHbLIN KanaHsl.

3.6.K O4HOMY 3/1€BaTOPy NPUCOEANHAETCA, KaK NpaBua0, 04Ha CUCTEMA OTOMIEHUA. ﬂ,OI'IYCKaeTCFI
npuncoeanHATb K OAHOMY 31€BATOPY HECKOJZIbKO CUCTEM OTOoN1EHUA C yBﬂ3KOI7I rMAapaB/IN4YeCKnX
PEXMMOB 3TUX CUCTEM.

3.7. CmecuTenbHble HAacoCbl AN1A CUCTEM OTONJIEHUA YCTaHaB/IMBAOTCA:

a) Ha NnepemblyKe MeXKay nodatowmm n obpaTHbiM TpybonpoBogamu Npu pacnonaraeMom Hanope
nepes y3fioM CMeLleHUs, AOCTaTOYHOM A1 NPEeoA0NEHNA TMAPABANYECKOrO CONPOTUBAEHNA CUCTEMbI
oTOMN/IeHNA U TennoBbIX ceTelt nocne LT, u npn gasneHnn B obpatHom Tpybonposoae TennoBoi cetu
nocse TenJoBOrO MyHKTa He meHee yem Ha 0,05 MMa Bbiwe CTaTMYECKOrO AAB/EHWA B cCUCTEME
oTomn/ieHus;



6) Ha obpaTHOM TpyboNpoBOAE NEpes y3/10M CMELLEHMA AU Ha Nojatolem Tpybonposoae nocne
y3/1a CMeLWeHus nNpu pacrnosiaraeMoM Harope nepes Yy3/OM CMeleHWs, HeaoCTaTOYHOM AfiA
NpPeoaoNeHNs TMAPABANYECKOTO COMPOTUBAEHUA, YKAa3aHHOIoO B noanyHKte "a", npu sTom B Kayectse
CMeCUTEe/IbHbIX HAacOCOB MOTYT HbITb MCMO/Ib30BaHbl NOAKAYMBaAlOLME HACOChI, NpeAycMaTpuBaemble B

cooTtBeTcTBMM c nn. 3.5, a, 6, B, €.

3.8. CucTtembl BEHTUIALUN N KOHAMLMOHUPOBAHWUSA BO3AyXa 34aHNN NPUCOEANHAIOTCA K TEM/IOBbIM
ceTam:

HenocpeacTtBeHHO - Korga He Tp66YETCF| U3MEHEHNA PAaCYETHbIX NAapPaMETPOB TEM/IOHOCUTENA,

yepes CMecuTe/IbHble HACOChbl - MPU HEOBXOAMMOCTU CHUMKEHUA TEMNEPATYpPbl BOAbl B CUCTEMAX
BEHTUNALMU U KOHOMLMOHUPOBAHUA BO3A4yXa; ANA MOALEPHKAHMA MOCTOAHHOM TemnepaTypbl BOAbI,
nocTynawlLLei B Kanopudepbl BTOPOro nogorpesa CUCTEM KOHANLMOHUPOBAHUA BO34yXa, a TaKXe AnA
obecneyeHns HEBCKMMAHMA BOAbl B BEPXHMX TOYKax TPybONpoBOAOB M KanopudpepoB CUCTEM
BEHTUALUM U KOHAWLMOHMPOBAHUA BO3Z4yXa (€C/IM He YCTaHOB/EHbl MOAKAYMBalOWME HAcOCbl A/
Apyrux cuctem no n. 3.5, 6).

MecTa YyCTAaHOBKM CMECUTE/IbHbIX HAaCOCOB A/1IA CUCTEM BEHTUASALMW BbIOBMPAKOTCA aHANOTMMYHO
CMeCUTe/IbHbIM Hacocam Aafa cucTem otonaeHma no n. 3.7.

3.9. B TennoBbIX MyHKTax notpebutenei TennoTbl C 3aBUCUMbIM MPUCOEOUHEHUEM CUCTEM
OTOM/IEHNA, BEHTUAALUMM U KOHAMUMOHMPOBAHMA BO3AYXa, B KOTOPbIX pPeUM TennonoTpebneHus He
obecneumBaeTca NPUHATBIM Ha WMCTOYHUKE TENOTbl LEHTPa/ibHbIM KayeCTBEHHbIM PeryanpoBaHUeEM
OTNycKa TennoTbl, CcneAyeT MNpeaycMaTpuBaTb KOPPEKTMPYIOWME HACOCbl WAM  pPeryampyemble
3/1€BaTOPbI, OCYLLECTBAAIOWME CHUMKEHME TemnepaTypbl Bogbl nocne UTMN uam UTMN B cOOTBETCTBMM C
rpapuvkamm Temnepatyp TeNJOHOCUMTENA B 3TUX cucTemax. [1pyu 3TOM M3MEHeHWe TemnepaTypbl BOAbl
NPOM3BOAMUTCA aBTOMATUYECKU PETYNATOPOM NOLauM TEMNOTLI.

KoppekTupytoLime Hacocbl yCTaHaBAMBAIOTCA, KaK NMPaBWU/IO, HA NepeMbIYKe MeXKAy MNOAAIWMM U
obpaTHbIM TpybonpoBogamm nocse otbopa Boabl U3 nogatowero Tpybonpososa 1 4o otbopa Bogbl U3
obpaTHoro TpybonpoBoga Ha BOAOMOAOrpeBaTeNM WAW CMECUTENIbHble YCTPOMCTBA ropAYero
BOLOCHAbKeHuA. Mepuoabl paboTbl 3TUX HACOCOB OMPEAEeNATCA B 3aBMCMMOCTM OT NMPUHATOrO Ha
WUCTOYHMKE Tennotbl rpaduKa peryivMpoBaHMA  OTNYyCKa TennoTbl, CXeMbl NpPUCOeaUHEHUA
BoZonoforpeBaTenen ropayYero BOAOCHabKeHUs, pacieTHoro rpaduka TemnepaTyp BoAbl B CETAX Noc/e
UTM w» pacyeTHbiXx TemnepaTyp BHYTPEHHero Bo3Ayxa B nomeueHuAX. OHM MoryT ObITb Take
COBMELLIeHbI C NOAKAaYNBAIOLWMMMN HAaCOCaMM, YyCTaHaBAMBaemMmbiMu no n. 3.5.

3.10. B TennoBbIX NyHKTax notpebutenei TennoTbl C HE3aBUCMMbIM MPUCOEAMHEHUEM CUCTEM
OTOM/IEHNA, BEHTUAALMM M KOHOMUMOHMPOBAHMA BO34yXa O/1A PEryiMpoBaHUA B COOTBETCTBUM C
pacyeTHbIM rpaduKom TemnepaTypbl BOAbl Nocne BoAonogorpesaTeneit cnedyer npeaycmaTtpusaTtb
perynatop nogayum TenaoTbl Ha OTON/EHME.

LMpPKYNALMOHHbIE HacoCbl Npu HEe3aBUCMMOWN cUCTEME TennoCHabXKeHus YCTaHaB/IMBAKOTCA Ha
O6paTHOM prﬁOI’IpOBOAe OT Ccuctem otonneHuna, BeHTUaAuUunM n KOHAMUNOHNPOBAHMA BO34yXa nepen
BogonogorpeBsaTtesiemM.

3.11. ObuwecTBeHHOe 34aHME C TEnA0BbIM MOTOKOM Ha BeHTMnauuio Gonee 0,5 MBT cneayet
npucoegmHATbL K Tennosbim cetam B LITM oTAenbHO OT *KWAbIX M 06LWECTBEHHbIX 34aHMUA C TENI0BbLIM
NOTOKOM Ha BeHTUAAUMIO meHee 0,5 MBT Kakgoe. UTMN Takoro obulecTBEHHOro 34aHWUS AOJIMKEH
obecneunBaTb paboTOCNOCOBHOCTL BCEX CUCTEM TENAONOTPEebAEHNs 30aHNS.

MpeaycmaTtpmBaTb camocTosTesbHble Tpybonposoabl oT LTI K 34aHUI0 A4AA NpUcoeguHeHUs
OTAEe/IbHO CUCTEM BEHTUNALMM HE PpEKOMEHAYEeTCA.

3.12. Mpu npucoeamHeHmn K LTI rpynnbl 34aHU C HE3aBUCMMbIM NPUCOEANHEHUEM CUCTEM



OTOM/IEHNA U BEHTUAALMM CaedyeT npeaycmaTpmBaTh ycTaHoBKy B LITI obuiero Bogonoaorpesarens.

PacueTHaa TemnepaTtypa BoAbl MOCAE BOAONOAOrPEBATENA B 3TOM C/y4Yae AO/KHA NPUHUMATLCA B
3aBUCUMMOCTU OT paanyca AeNCTBUA TEMIOBbIX CETel Nocse TeNA0BOro NyHKTa, Kak npasuno, Ha 10 - 30
°C HMXKe nNpUHATOM B CeTAx A0 BOAOMOAOrpeBaTens CO CMecuTeslbHbiM ycTpoicteom B WUTI,
obecneunBatoWmMm Tpebyemoe CHUKEHME TeMNepaTypbl BOAbl B CUCTEMAX OTOMIEHUA.

3.13. 3anosHeHWe U NOANWUTKY BOAAHbLIX TEMOBbIX ceTel nocne UTM u cuctem notpebneHus
TENNOTbI, NPUCOEANHAEMbIX K TEMIOBbIM CETAM MO HE3aBUCMMOM Cxeme, caefyeT npegycmatpuBaTtb
BOLOM M3 obpaTHoro TpybonposBoga TEMNOBOM CETU MNOAMUTOYHBbIM HAacoOCOM MAM 6e3 Hero, ecnau
AaBneHne B 06paTHOM Tpybonposoe TENI0BOM CETM [OCTATOYHO A/1A 3aNONHEHNA MECTHON CUCTEMBI.

MNpn obocHOBaHWMWM OOMNYyCKaeTcA MOAMNWUTKA YKasaHHbIX CUCTEM M3 nogatowero Tpybonposoaa
TEeNnnoBol ceTn ¢ obecrneyeHnem 3aLmTbl STUX CUCTEM OT NPEBLILIEHUA B HUX AABAEHUA U TeMnepaTypbl
BOAbl, @ B OTKPbITbIX CUCTEMAX TEMIOCHAOXKEHUSA - U U3 CUCTEMbI FOPSYErO BOAOCHAOXKEHMA.

MoanuTka BOAOM M3 BOAONPOBOAA HE [OMYCKaeTcs.

3.14. Cxema npucoeauMHeHMAa BoaonoAorpesatene ropavyero BoAocHabxkewusa (puc. 1 - 8) B
3aKPbITbIX CMCTEMAX TEMNIOCHabMKeHNA BbIBUPAETCA B 3aBUCMMOCTM OT COOTHOLUEHMA MaKCUMasbHOro

NOTOKa Ten/J10Tbl Ha ropayvee BO,CI,OCH36)+(eHVIe thax M MaKCMMa/ZIbHOIo NOTOKa Ten/J10Tbl HA OTON/1IEHUNE

Qo max

0,22 —hmax > 1 . OAHOCTyMeH4aTas cxema (puc. 1, 7);
omax

0,2 < Smax

<1- ABYXCTyneH4yaTas cxema (puc. 2 - 6, 8).
0max

Puc. 1. OgHocTyneHyaTasa cMctema npucoegmHeHuns
BOAONOAOIpeEBATENEN FOPAYEro BOLOCHAOKEHMUA C
ABTOMATUUYECKMM peryinpoBaHnuem pacxoaa TennoTbl Ha
OoTONNAeHue U 3aBUCMMbIM NPUCOeJUHEHNEM CUCTEM
otonneHua s LUTMN v UTM

1 - BogonogorpeBaTeb ropa4ero BoAOCHabKeHus;
2 - NOBbICUTE/IbHO-LMPKYNALMOHHBIN HAacOC ropaYero BoAOCHabKeHUs
(MYHKTMPOM - LMPKRYNALMOHHBIN Hacoc);
3 - perynvpytowuii KnanaH ¢ 31eKTPONpMBOLOM;
4 - perynsaTop nepenaga gasneHui (npamoro aencrauns);

5 - BogomMep 414 Xx0n04HOM BOAbI; 6 - perynaTop nofayuun TennoTbl
Ha OTONJ/IeHMe, ropsavee BOAOCHabKeHMe 1 orpaHUYeHus
MaKCMMaNbHOro pacxoja ceTeBol BOAbI HA BBOJ;

7 - 06paTHbIV KNanaH; 8 - KOPPEKTUPYHOLLMI NogMeLLNBAtOLWMIA HACcOC;
9 - TennocyeTumK; 10 - 4aTUMK TemnepaTypbl;

11 - paTumK pacxoga BoAbl; 12 - CUrHan orpaHMYeHns
MaKCMMasIbHOTO Pacxoa BoAbl U3 TEMN/IOBOM CETU Ha BBOA;

13 - gaTumnK gaBneHus Boabl B Tpybonposoae

Puc. 2. [1ByxCTyneH4YaTtas cxema npucoeamHeHun
BOoAoONoAOrpeBaTeiei ropayero BOAOCHaBXKEHUA ANA KUAbIX U
06LLECTBEHHbIX 34aHWUIA N XUIbIX MUKPOPANOHOB C



3aBUCMMBbIM NpucoegmHeHnem cuctem otonnenma s UTMN v UTT

a - CXema C CAMOCTOATENbHbIM PErYAATOPOM OFpaHUYeHNA
pacxoda ceTeBOM BoAbl Ha BBOA,; 6 - dparmeHT cxembl
C coBmeLleHnem GyHKLUMIA peryanpoBaHMA pacxoaa TeNNoTbl
Ha OTOMJIEHME, FopAYee BOAOCHAbXEHNE M OrPAaHNYEHUA pacxoaa
ceTeBOW BOAbl B O4HOM perynatope

1-13-cm. pucl; 14 - perynatop orpaHM4eHMA MaKCMMANbHOTO
pacxofa BoAbl Ha BBOA, (MpAMoOro aencreua);
14a - gaTuMK pacxoaa BoAbl B BUAE CyXKalOLWEro
ycTpolicTBa (KamepHan gnadparma);
15 - perynaTtop nogayv TENNOTbI HA OTOMJIEHME;
16 - 3a4BMKKa, HOPMALHO 3aKpbITaa; 17 - perynatop nogayvm
TenoTbl Ha ropsyee BOAOCHabXKeHWe (NpsMoro AencTens)

Puc. 3. [1ByxcTyneH4yaTas cxema npucoeamHeHus
BOZOMNOAOrpeBaTeNIeN ropAaYero BoAOCHabKeHUn ana
NPOMBILUNEHHbIX 34aHWIA U NPOMMNIOLLAA0K C
3aBUCMMbIM NPUCOEAMHEHUEM CUCTEM oTonneHus B LITM

1-17-cm. puc. 1, 2;
18 - cMrHan BKAKOYEHMA Hacoca Npu 3aKpbITUKM KnanaHa K-2;
19 - perynsaTtop nepenaza AaBAeHWNIN (3NEKTPOHHbIN)

Puc. 4. 1ByxcTyneH4yaTada cxema npucoegmHeHnsa
BOoZONOAOrpeBaTene ropavyero BOAOCHA0XeHUA ANA KUAbIX
M 0bLLEeCTBEHHDIX 34aHNI N }KUIbIX MUKPOPAMOHOB C
He3aBUCUMbIM NpucoeanHeHnem cuctem otonaenma s LLTM v UTT

1-19-cm. puc.1-3;20-Bogonoaorpesaresib OTONNEHUSA;
21 - BogoMmep ropaveBogHbIN; 22 - NOANUTOYHbBIN HAacOC OTONNEHMS;
23 - perynatop nognuTku; 24 - npeaoxpaHUTebHbIN Knanak;
25 - UMPKYNALMOHHbBIN HAacoC OTONIEHUA

Puc. 5. lByxcTyneH4yaTasa cxema npucoeanHeHmA
BOZONOLOrpeBaTenen ropsyero BogocHabxeHua 8 UTM
C BOAOCTPYMHbIM 3/1€BaTOPOM WU aBTOMATUYECKMUM
perynMposaHvem pacxoga TennoTbl HA OTOMNJeHue
(npumep yyeTa TenaoTbl NO BOAOMEPaAM)

1-25-cm. puc. 1-4; 26 - BOAOCTPYIHbIM 31€BaTOP

Puc. 6. 1ByxctyneH4yaTaa cxema npucoegmHeHnsa
BoZonoforpesaTenen ropsayero BogocHabxeHua s UTM
C 32BUCMMbIM MPUCOEANHEHNEM CUCTEM OTOMIEHUA U
nodacafHbIM aBTOMaTUYECKMM PeryinpoBaHmem
pacxofa TenaoTbl Ha OTONAeHue

1-25-cm.puc.1-4
Puc. 7. OgHocTyneH4aTana cxema NnpucoegmHeHuA

Bo,a,onop,orpeBaTeneﬁ ropayero BOAOCHa6)-KEHVIF| c
3aBUCUMbIM NpUCoegnNHEHNEM CUCTEM OTONNEHNA NPU OTCYTCTBUN



perynatTopos pacxoaa TenaoTbl Ha otonaeHue 8 LLTIMN n UTN
1-21-cm.puc.1-4

Puc. 8. [lByxcTyneH4yaTasa cxema npucoeanHeHmaA
BoAOMoAorpeBaTesien ropayero BogoCHabKeHnsa ¢ 3aBUCUMbIM
npucoeauHeHnem CUCTeEM OTOMNJIEHUA NPU OTCYTCTBUM
perynatTopos pacxoaa TenaoTbl Ha otonaeHue 8 TN n UTN

1-21-cm.puc.1-4

an 3TOM 414 CXEM, YKAa3aHHbIX Ha pPUC. 1-6, npegycmaTtpmBaeTcA aBTOMaTn4eCkoe orpaHn4yeHmne
MaKCMMa/ZIbHOIo pacxoga BOoAbl U3 TennoBol ceTn Ha BBO4, U peryampoBaHMeE pacxoda TeENNO0Tbl Ha
oTonneHue.

Cxembl, YKa3aHHble Ha pUC. 7 U 8, NPUMEHAIOTCA NPU OTCYTCTBMM PEryNATOPOB pacxoda TenoThbl
Ha oTon/ieHWe. [na 3TUX CXEeM NPUMEHsEeTcA cTabuamMsauma pacxoda BoAbl Ha OTOMAEHME,
OCYLLECTBNSEMAnA PErYAATOPOM Nepenasga AasneHun (nos. 4).

3.15. B cxemax, yKasaHHbIX Ha puc. 2 1 4 (C orpaHMYeHMEeM MAKCMMAaJIbHOrO pacxoda BoAbl Ha
BBOJ, A/1A XKU/bIX U OOLLECTBEHHbIX 34aHUI C NPUCOEeAMHEHMEM UX K TENI0BbIM ceTam Yyepes LUTM u ¢

MaKCMMa/JZIbHbIM TEN/1IOBbIM MOTOKOM Ha BEHTUNALUIO vaax He 6onee 15% mMaKCMMaNbHOrO TEN/J10BOro

MOTOKa Ha oTomn/eHne Qomax ), Npy onpeaeneHnn MakcMMasbHOro pPacxoAa BoApbl U3 TEN/I0BOW CETU Ha

BBOZ, C/IeAyeT UCXOAMUTb U3 MaKCUMaJIbHbIX TEM/IOBbIX MOTOKOB HAa OTOM/IEHME U BEHTUAALMIO U CPeaHEro
TEMN/NOBOro MOTOKAa Ha ropsAYyee BOAOCHaBKEeHUE B CPeJHNE CYTKM 3a HeaeNto OTOMUTE/IbHOTo Nnepuoaa

th. Ol'paHM‘-IeHVIe noaayn TenaoHOCUTeENA ANA 3TUX CXeM cneayet BbINO/IHATb nyTem NPUKpPbITUA
KnanaHa, peryavpyrouwiero nogadvyy Ten/1IOHOCUTENIA Ha OTON/IEHUE U BEHTUNALUMNIO.

3.16. B cxemax, yKkasaHHbIX Ha puc. 1 1 3 (c orpaHMYEeHMEM MaKCMMa/IbHOIO pacxoda BOAbl Ha
BBOZ, 4/17 NPOM3BOACTBEHHbIX 34aHWUIN, a TaKXe AnsA 0bLeCTBEHHbIX 34aHUA C NPUCOeSUHEHMEM UX K
TennosbiMm cetam yepes LTI n ¢ Tens10BbIM NMOTOKOM HA BEHTUAALMIO U KOHAMLMOHMPOBAHME BO34yXa
vaax 6onee 15% MAKCMMA/IbHOFO TEMAOBOrO MOTOKA Ha OTOMAEHWe Qomax ), Npu onpeaeneHun
MaKCMMas/IbHOrO pacxoga BOAbl M3 TEMJIOBOM CeTM Ha BBOA C/efyeT UCXOAUTb M3 MAKCUMaJIbHbIX
TENNOBbIX NMOTOKOB Ha OTOMJIEHWE, BEHTUAALMIO U ropavee BOAOCHabKeHue: thax - NPU OTCYTCTBUU
6aKOB-aKKYMY/JIATOPOB Ha ropsdyee BOAOCHabXKeHMe MAM CcpeaHero Tena0BOro NOTOKa Ha ropavee
BOLOCHAbKeHue, th - NPV HannumMm BGaKOB-aKKYMyNAaTOpPOB. B 3ToM cnyyae orpaHuMyeHue nogauu

TEN/IOHOCUTENNIA Ha BBOA C/NeAYyEeT BbIMOJHATL NMyTeEM MNPUKPbLITUA KAafaHa, peryavpytowero noagadvy
TEN/TIOHOCUTENA HA BOAONOAOrpeBaTe/ib ropayero BOAOCHa6)KeHVIFI.

3.17. CxeMbl, yKa3aHHble Ha puc. 1, 2, 4, moryT npMmMeHATbCA Takxe 1 B UTI, npm aTom noaatoLmit
TpybonpoBoA cUCTEMbI BEHTUAALMWU NOAKAKOYAETCA A0 KNanaHa, pPeryavpytolero nogady TennoTtbl Ha
OTOMNJIeHMeE.

3.18. Ha puc. 5 1 6 npuBegeHbl ABYXCTyNeHYaTble CXeMbl NPUCOEAUHEHUSA BO4ONOAOrpeBaTeNei
ropavero BogocHabkeHus B8 UTMN ¢ ueHTpanbHbIM aBTOMATUYECKMM PEryIMpoBaHNEM NOAauM TenaoTbl
Ha OTOMNEHWe C NOMOLLbI BOAOCTPYMHOrO 3/1€BaTopa C peryavpytowen urioi n ¢ nodacagHoim
aBTOMATUYECKUM PEryiMpoBaHMem NoLayun TemnaoTbl Ha oTonaeHue (cm. puc. 6).

ABTOMAaTUYECKOEe peryMpoBaHue nNofAayum Tenaotbl Ha otonieHne B UTM moxKeT BbITb NpUMEHEHO
TaKKe 414 O4HOCTYMNEeHYaTON CXembl NPUCOEAMHEHMA BOAONOAOrpeBaTeNe ropsyero Bog0CHabKeHMA
no puc. 1



3.19. Mpu NpMEeHeHnM OAHOCTYNEeHYaTOM CXxeMbl N0 PUC. 7 NepemblyKa C 3a4BUKKOM A OTKpbITa B

o hmax O 2
OTONUTENbHbIN Nepuoa npu cooTHoweHun — < U, (Boponogorpesatens pabotaeT no
omax
npeaBKAOYEHHOW CXeMe), a NepemblyKa C 3aABWNKKOoM b npeaycmaTtpusaeTtca Ana paboTbl B IETHUIA

hmax 1 o
nepuoa, nNpu COOTHOWEHUN _— > nepembldka C 3a4BUXKKOU A He Tpe6yeTCﬂ, 7]

QO max

BOJONOAOrpeBaTesib paboTaeT B TeHEHWE BCEro roa no napasnnesbHoi cxeme.

Mpy NpUMEHEeHUN ABYXCTYNEHYaToON CXEMbl MO PUC. 8 ANA KUAbIX N OBLLECTBEHHbIX 34aHUIN C
MaKCMMa/IbHbIM TEMI0BbIM MOTOKOM Ha BEHTMAALMIO MeHee 15% MaKcMMasibHOro TeN/10BOro NoToKa Ha
oTOM/IeHNe BOAOMNOAOrPEBaTENb 2-W CTYMEHU B OTOMWUTENbHbLIA Nepuog paboTaeT Mo nepembluke C
3aZBWMKKOM A (No npeaBK/OYEHHON cxeme), a nepemblyka C 3a4BUXKKOW B npeaycmaTpuBaeTcs gas
paboTbl B NeTHUIA nepuog,. Mpu NpUumeHeHUn 3TOM CXEMbl B MPOM3BOACTBEHHbIX 34aHUAX UK HA rpynny
06LLECTBEHHbIX 34aHUI C TEnoBbIM MOTOKOM Ha BeHTUAAUMIO Bonee 15% TennoBoro MNOTOKa Ha
OTOM/IeHNEe NepemblyKa C 3a4BUKKOM A B CXeme Ha puc. 8 He NpeaycmaTpuBaeTcs, BoAoNoAorpesaTesb
paboTaeT B HaAMUYMKM BCETO rofa Nno nepemblyKe C 3a4BUKKOM b No cmellaHHOM cxeme.

3.20. MpuBeaeHHble CXembl MpPUCOeAMHEHUA noTpebutenelr TennoTbl K TENIOBbIM CETAM He
0XBaTbIBAOT BCEX BO3MOXHbIX BapMaHTOB. MOryT NPUMEHATLCA TaKKe Apyrne cxembl NpUcoeanHeHUs
noTpebuTenei TenaoTbl K TEMJIOBbIM CETAM, 0becrneynBatome MMHUMAJIbHbIM pacxos BoAbl B TEMNOBbIX
ceTaAX, SKOHOMMIO TenoTbl 33 CYET MPUMEHEHMUA PEryaaTOpPOB pacxoda TEM/IOTbl U OrpaHuuuTenen
MaKCMMasbHOrO pacxoda CeTeBOW BOJbl, KOPPEKTUPYIOLMX HAcoCOB WAM  371eBaTopoB C
aBTOMaTMUYECKUM peryinpoBaHMEM, CHUXKaKOLWNUX TemnepaTypy BOAbl, MNOCTynawlleid B CUCTEMbI
OTON/IeHUA, BEHTUNALMN U KOHOULMOHMPOBAHMA BO3AyXa.

3.21. Mpu TennocHab)eHun OT KoTesibHOW mouwHocTbio 35 MBT M meHee npu TexHUKO-
3KOHOMMYECKOM 060CHOBaHMM AOMYCKaeTca NpUcoegMHeHME K TENIOBbIM CETAM BOAONOAOrpeBaTesnel
CUCTEM ropAYero BOAOCHAOXKEHWs Mo OoAHOCTyneH4yaTon cxeme (cm. puc. 1 M 7) HesaBucMMO OT
COOTHOLLEHWNSA TENNOBbIX HAarpPy30K CUCTEM FOpAYEro BOAOCHAOXKEHUA U OTOMIEHUS.

3.22. B 3aKpbITbIX CUCTEMAX TEMNOCHAOKEHMA NPU NPUCOEANHEHUM K TEMNOBbLIM CETAM CUCTEM
ropayero BOAOCHAOMKEHMA C LMPKYAAUMOHHbBIM TpybonpoBogom (cm. puc. 1 - 8) [0/XKHbI
npeaycMaTpMBaTbCA LMPKYNALUMOHHbBIE UK NOBbICUTENbHO-UMPKYAALMOHHbIE HACOCbl B COOTBETCTBMM C
TpeboBaHMamm CHmM 2.04.01-85.

3.23. Mpu ABYXCTYNEeHYaTbIX CXemax NpuUcoeguMHEHMA BOAOMOAOrpeBaTeNiell CUCTEM FopAYero
BOAOCHAb)eHMA C NPUHYAUTENbHOW  UMPKYAAUMENn  BOAbl  UMPKYAALMOHHBIA  TpybonpoBog,
pekomMeHayeTcs NPUCoeauHATL K TpybonpoBoay HarpeBaemon BoAbl Mexay Bogonoaorpesatensimm | um
Il cTyneHem, a Nnpu NapanienbHom cxeme NpUcoeanHeHus - K TpybonpoBoay X0/104HOM BOAONPOBOAHOM
BOAbI MU K TPyOONpPOBOAY HarpeBaemow BoAbl MeXay CEKLMAMMU BOAONOLOrpeBaTens.

3.24. TopAvee BogoCHabXKeHMeE B OTKPbITbIX CUCTEMAX TEMAOCHABKEHUA A0MKHO NPUCOEAMHATLCA
K nogatouiemy n obpatHomy Tpybonposoaam ABYXTPYOHbIX BOAAHbLIX TENNOBbIX CETEMN Yepes perynarop
cmelweHus Boabl (puc. 9) AnNa nodaynm B CUCTEMY FOpAYero BOAOCHAGXKeHMA BoAbl 3a4aHHOM
TeMnepaTypbl.

Puc. 9. Cxembl npucoeanHEHMA CUCTEM ropaYvero
BOAOCHabKeHuA n otonneHua B UTIM npu 3aBucumom (a)
npucoeaHeHNU CUCTEMbI OTOMNIEHUA Yepes 3n1eBaTop
(NYHKTMPOM - C UMPKYNALMOHHBIM HACOCOM) C YYETOM
Ten0Tbl MO TeNJ0Mepy U HesaBncumom (6) -

C yYeTOM TENNOTbI N0 BOAOMEpPY



1-26-cm.puc.1-5;
27 - perynatop cMelleHua ropadei Boabl;
28 - Tennomep ABYXMNOTOYHbIN TPEXTOYEYHbIN;
29 - apoccenbHan anadparma

OTt6op BOAbI oA ropavero BoAOCHabKeHMA n3 TpybonpoBoaoB M NpPUBOPOB CUCTEM OTOMAEHUSA
He gonyckaerca.

3.25. B OTKPbITbIX CUCTEMAX TEMNOCHAOXKEHMA LMPKYAALMOHHBLIA TPyOONpoBoa CUCTEMbI FOPSYEro
BOAOCHab}KeHMA peKomeHayeTcAa npucoeauHaTb K obpaTHomy Tpybonposoay TensjoBOM cCeTU nocne
oTbopa BoAbl B CMCTEMYy ropsiyero BogocHab:keHua (puc. 9, a), Npu 3TOM Ha TpybonpoBoge Mexay
mecTom oTbopa BOAbI M MECTOM MOAKMIOYEHUS LUPKYAAUMOHHOrO TpybonpoBoda [AOMKHA
npegycmaTpusaTtbca Amadparma, pPacCYMTaHHAA Ha TralleHWe Hanopa, PaBHOMO COMPOTUBJIEHUIO
CUCTEMbI TOPSAYEro BOAOCHABXKEHNA B LMPKYNALMOHHOM peEXRUME.

3.26. B OTKpbITbIX CUCTEMAX TEMNOCHAbXeHWA npu [asneHnMn B obpatHom Tpybonposose
TEN/J0BOM CeTW, HeAOCTaTOYHOM A/8 MNoJayYM BOAbl B CUCTEMY ropsAyero BOAOCHab)KeHuA, Ha
TpybonpoBoae ropAYei Boabl MOCAE PEryaaTopa CMeLeHus cneayeT npefycmaTpmBaTh NOBbICUTENbHO-
UMPKYNALMOHHbBIN Hacoc (puc. 9, 6). NMpu aTom ycTaHoBKa guadparmbl, npegycMoTpeHHol n. 3.25, He
TpebyeTtcs.

3.27. Topsvee BOAOCHabXKeHME A5 TEXHONOTMUYECKMX HYXKA AO0MyCKaeTcsa npeaycmaTpuBaTth U3
CUCTEMbBI TOPAYEr0 BOJOCHADMKEHMA A5 XO3AMCTBEHHO-ObITOBLIX HYyXA, €CAM napamMeTpbl BOAbl B
cuUCTeMe X035IMCTBEHHO-MUTLEBOINO BOAOMPOBOAA YAOBNETBOPAOT TPeboBaHWAM TEXHONOTMYECKOro
notpebuTens, npu ycnosum:

Han4yumA I'Op‘r'l‘-IEl\;I BO4bl MUTbEBOTO Ka4eCTBa A1 TEXHONTIOTNMYECKUX NPOoLLeCCOB;

OTCYyTCTBMA NpPOMU3BOACTBEHHOIO BOAONPOBOAa C KayeCTBOM BOAbl, NpuUrogHbim AnAa AOaHHOTO
TexHosorn4eckoro npouecca.

3.28. Mpu TennocHab)KeHMnm OT OAHOro TEMJIOBOr0 MyHKTa MNPOU3BOACTBEHHOIO MAM
0bOLECTBEHHOTO 34aHUS, MMEIOLLEro Pas/IMyHbie CUCTEMbI MOTPEONEHUA TENNOTbl, KaXAayl W3 HUX
cnenyeT NPUCOEaMHATL MO CaMOCTOATE/IbHbIM TPYHONPOBOAAM OT pacnpeaenunTesibHoro (nogaoLwero) u
cbopHoro (obpaTHoro) KonnekTopos. [onyckaeTca NpMcoeauHAaTb K ogHOMy obliemy Tpybonposoay
cucTembl TensionoTpebneHmns, paboTatowme Npu PasIMYHbIX PEXKMMaX, YAaIeHHbIE OT TEMJIOBOrO MyHKTa
60nee yem Ha 200 m, ¢ NPOBEPKOMN PAabOTbl STUX CUCTEM NPU MAKCUMANbHbIX U MMHUMA/bHbIX PAacxoaax
W NapameTpax TenaoHocuTenNs.

3.29. O6paTtHbii  TpybonpoBog, OT  CUCTEM  BEHTUAALUMW  NPUCOEAMHAETCA  nepej,
BOAONOAOrpeBaTeIeM ropsaYero BOAOCHabKeHua | cTyneHu.

Mpu 3TOM, eciv NOTepu AaB/AEHUA N0 CETEBOWN BoAe B Bogonogorpesarene | cTyneHu npesbicat 50
KMa, obopyayeTcsa nepembluKa BOKPYr BOAOMNOAOIPEeBaTeNs, Ha KOTOPOM YCTaHAB/IMBAKOTCA APOCCE/IbHaAsA
Avadparma WAM  peryanpylowmii - KianaH, paccyMTaHHble Ha To, 4YTobbl MOTepu pAaBfeHus B
BOAOMNOAOrpeBaTe e He NpeBbiWanu PpacieTHOM BENNYUNHDI.

3.30.K NnapoBbIM TENJ/IOBbIM CETAM I'IOTpE6VITe}'WI TENNOTblI MOTYT NPUCOEANHATBCA: MO 3aBMCMMOM
cxeme - C HEHOCpe,D,CTBeHHOVI nop,aqeﬁ napa B CUCTEMbI TeI'II'IOI'IOTp66I'IEHVI’r'I C U3MeHeHuem unum bes
M3MeHeHNA NapaMeTpOoB napa, no HEe3aBUCMMOW CXeme - yepes napoBoaAHble noagorpesartenu.

Ucnonb3osaHne pgnA u,ene17| ropayero BOLI,OCHa6)KeHVIH NnapoBbIX BO,CI,OHaI'peBaTe}'IEVI
6ap6OTa)KHOI'O TUNa He JoNnyCKaeTCcA.

3.31. Mpn HeobxoAMMOCTM M3MEHEHMs MapameTpoB nNapa AO/XHbI NpeaycMmaTpuBaThCA
PeAyKLMOHHO-0X1aANTENbHbIE, PEAYKLMOHHbIE UV OXNAANUTENbHbIE YCTAHOBKM.



PasmeLlleHne 3TUX YCTPOMCTB, a TaKXKe YCTaHOBOK CHopa, OXNaxKAeHWs U BO3BpaTa KOHAEHCATa B
UTN wan 8 UTMN cnepyetr npegycmaTpmBaTb HA OCHOBAHWM TEXHUMKO-9KOHOMMWUYECKOrO pacyeta B
3aBMCMMOCTU OT Ynucia notpebuteneit M pacxoda napa CO CHUMNKEHHbIMM MapameTpamMu, KOAM4ecTsa
BO3BPALLAEMOr0 KOHZEHCATA, a TaKKe pacnonoXeHus notpebuteneir napa Ha TeppuTOpUM
npeanpuATUA.

3.32. Mpw NpoeKkTMpoBaHUK cucTem cbopa M BO3BpaTa KOHAEHcaTa c/eAyeT PyKoBOACTBOBATbLCA
TpeboBaHMAMHK pa3a. 3 CHuM 2.04.07-86*.

3.33. B TennosbIx NYHKTaxX C yCTaHOBKamMu c6opa, oxXnaxgeHnAa n Bo3Bpata KOHOEHCATA AO0/1KHbI
npeagycmaTtpmBaTbCA meponpunATnAa no MCNOJZIb30BAHUIO TEM/IOTbl KOHAOEHCATA NYyTEM!

OXNaXKAEHNA KOHAEHcaTa B BOAOMOAOrpeBaTeNiAX C MCNO/Ab30BAaHMEM HArpeToi BOAbl ANA
X03ANCTBEHHO-ObITOBbLIX UM TEXHONOTMYECKUX NOTpebuTenei ropayen soabl;

Nnosy4YeHMA napa BTOPUMYHOIO BCKUMAHMA B PacClUMpUTE/bHbIX BaKax C MCMOb30BAHUEM ero AnA
TEXHO/IOMMYECKMX NoTpebuTenelt napa HU3KOro AaBAEHUS.

3.34. B TtennoBbIX MNyHKTaX, B KOTOpble BO3MOXHO MNOCTYNAE€HMe 3arpA3HEHHOro KOHAEHCATa,
OO/MKHA npeaycMaTpuBaTbCA MNPOBEPKA KauyecTBa KOHAEHcaTa B Kaxkaom cbopHom 6ake M Ha
ApeHaxkHbix TpybonpoBogax. Cnocobbl KOHTPOAA YCTaHABAMBAKOTCA B 3aBMCMMOCTM OT XapakTepa
3arpsA3HeHUs U CXembl BOAOMNOAINOTOBKM HA UCTOYHMKE TEeMNI0CHAbKeHMA Napom.

3.35. Ha TpybonpoBogax TennoBbiX CeTell W KOHAEeHcaTonpoBoAax MNpu HeobxogumocTy
NOrNOWEHMA M36LITOYHOTO HaMopa [AO/KHbI  NPeaycmMaTpuMBaTbCA  PEryATOpbl  AaBAEHUA  UAU
ApoccenbHble guadparmol.

4. O6OPYAOBAHUE, TPYBOMPOBOAbI, APMATYPA
N TENNOBAA N301ALNA

BOAOMOAOIPEBATE/IN

4.1. B TennosbiXx MNYyHKTax cneayetr MPUMEHATb BOAAHbIE TOPU3OHTANbHbIE CEKUMOHHbIEe
KOXYXOTPYOHble  MAM  NAacTMH4YaTble Bogonogorpesatesim aAnbo napoBble  FOPU3OHTAJ/bHbIE
MHOroxoA0Bble BogonoAorpesaTenu.

B KauecTBe KOMYXOTPYOHbIX CEKUMOHHbIX BOAONOAOrpeBaTeNeil PEeKOMEeHAYeTcA MNPUMEHATb
BOL0-BOAAHblE nogorpesatenu no FOCT 27590, cocToslme U3 CeKLMIA KOXKYXOTpybHOro Tmna ¢ 610Kkom
OMOPHbIX NEPEropoaoK Ana TensoHocuTena aasneHnem go 1,6 MMa u TemnepaTypoir go 150 °C. B
KayecTBe NAaCTMHYATbLIX NpumeHanncb Bogonogorpesatenn no [FOCT 15518. OpgHako OHM He
npesHasHavyanMcb cneumanbHo Ana paboTbl B cMcTeMax TennocHabxeHua. OHWM rPOMO3AKM U MeHee
3pPEeKTUBHbI NO CPABHEHUIO C KOHCTPYKLMAMM Takux dnpm, Kak Anbda-/1aBanb, CBEM, APV, Letetepm m
ap. Ho 3apybexHble pUpMbl He pPacKpbiBalOT METOAMKM Noabopa Bogonogorpesateneli, NosTtomy B
Mpun. 8 AaHbl TONbKO OBOLLME XaPAKTEPUCTUKU PEKOMEHAYEMbIX K MPUMEHEHUIO B TEN/IOBbIX MYHKTaX
NAaCTUHYATbIX BOAOMOAOrpeBaTeneit nepeumcieHHbix dupm.

4.2. [Ons  cuctem ropsyero  BOOOCHAb)KeHUs  AOMYyCKaeTca  MPUMEHATb  E€MKOCTHble
BOAOMNOAOIpeBaTeNIM C WCNOJIb30BaHMEM WX B KayecTBe OAKOB-aKKYMy/lATOPOB ropsyelrt BoAbl B
cUCTEeMax ropsiYero BOAOCHAOXKEHUs MpU YCNOBUM COOTBETCTBUS MX BMECTMMOCTM Tpebyemoi mno
pacyeTy BMECTUMOCTM B6aKOB-aKKyMyATOPOB.

4.3. na BOAO-BOAAHbLIX nop,orpeBaTenel"/'l cnegyetr npuHUMaTb NPOTUBOTOYHYHO CXeMy MOTOKOB
TennoHocutenen.

[na ropu3oHTaNbHbIX CEKLMOHHbIX KOMYXOTPYBHbIX BOAOMOAOrpeBaTenei rpewllas soaa w3
TENNOBOM CETU AO0JIXHA MoCcTynaTb: ANA BOAOMOAOrpesartenieit cuctem oTonneHua - B8 TpybKu, ans



BOAOMNOAOrpeBaTeieil CUCTEM ropAYero BOAOCHa6XeHNA - B MeXTPYHOHOe NPOoCTPaHCTBO.

Ona nnactMHYaTbiXx Ten100bMeHHUKOB HarpeBaeMas BOAA A0MKHA NPOXOAUTb BAO/b NEPBOM M
nocnegHen NAacTuH.

[na napoBodsHbIX Nogorpesarteneit nap A0/KeH NocTynaTth B MeXXTpybHoe NpoCTPaHCTBO.

4.4, Ona cuctemM ropavero BOLOCHAOKEHWUA FOPM3OHTANIbHbIE CEKUMOHHbIE KOXYXOTpYybOHble
BOZONOLOrpeBATENN AO/IXKHbI MPUMEHATHCA C NAaTYHHbIMKU TPYOKaMK, @ EMKOCTHbIE - C NAaTYHHbIMW UK
CO CTa/IbHbIMW 3MeeBUKaMU. [1n1A NAaCTUHYATbIX TEN00O6MEHHUKOB A0KHbI NPUMEHATLCA NAACTUHbI U3
HeprKaBetowein ctanm no NOCT 15518.

4.5. PacyeT noBepxHOCTM Harpesa BOAO-BOAAHbIX MoJorpesBatenei ANa cCUCTeM OTOMNeHUs
npoBoAMTCA NPW TemnepaTtype BOAbl B TEN/0BON CETM, COOTBETCTBYIOLIEW pacyeTHOM Temnepartype
Hapy»HOro Bo3Ayxa AN NPOEKTMPOBaHUA OTOMNIEHMA, a A8 CUCTEM ropAYero BoAOCHaAbXeHUA - Mnpu
Temnepatype BoAbl B mogatowem Tpybonposoae TensjoBOM CEeTM, COOTBETCTBYHOLEN TOYKe M3/0Ma
rpaduka TemnepaTypbl BOAbl MM MMHMMA/IbHOM TeMnepaType BOAbl, €C/IM OTCYTCTBYET M3/10M rpaduKa
Temneparyp.

MeToauKa onpeaeneHns pacyeTHOM TenaoBOM NPou3BOAUTE/NIbLHOCTM BOAOMNOAOrpeBaTesen
oTOMAEHUA W ropsAYero BOAOCHAbGXXeHWA, MeToAuKa onpefeneHMA MapaMeTpoB A/A  pacyeTa
BoZonoJorpesatenei cUCTEM OTOMNEHUA M ropAYero BOAOCHABXEHUA NpPU  PasAUYHBbIX CXemax
npucoeauMHeHus Bogonogorpesarteneit npuseaeHsl 8 Mpun. 2 - 6, a 8 Mpua. 7, 8 npuseaeHbl TENI0BON U
rmapaBanyeckuii pacyeTbl BOA0-BOAAHbIX NoAorpesaTeneil PasanyHbIX KOHCTPYKLMIA.

4.6. Kaxaplii napoBogsaHOM nogorpesaTenb A0AKeH 6biTb 060pyA0BaH KOHAEHCAaTOOTBOAYMKOM
WAWN PErynaTopom nepesivea Ans oTBOAA KOHAEHCATa, WTyLLepamMu C 3aMopHOM apmaTypon aaa Bbinycka
BO34yXa M CMycKa BOAbl U MpenoXpaHUTE/IbHbIM K/amnaHoM, npeaycmMaTpuBaembiM B COOTBETCTBUM C
TpeboBaHuaMmK "lMpaBun ycTporictBa M 6e30macHOW 3KchiyaTauum cocyaoB, paboTatowmx nog,
AasneHnem" locroptexHagsopa. TensoBol U rMAPaBAMYECKUA pacdeT NapoBOAAHbIX Nogorpesartenem
npuseaeH B Mpun. 9.

4.7. EMKOCTHble BOAOMNOAOrpeBaTeNM [O0/MKHbI ObiTb 0b6OpyAoOBaHbl MNpenoxpaHUTeNbHbIMU
KnanaHamu, yCTaHaB/AMBAEMbIMM CO CTOPOHbI HAarpeBaemowm cpesbl, a TakkKe BO34YLHbIMU U CMYCKHbIMU
yCTpoMncTBaMu.

4.8. Ymcno Boao-BoAAHbIX BoAONoAorpesaTteneit caeayeTt NpUHMMaTh:

ANA CUCTeM ropsvyero BoAoCHabKeHMA - ABa NapannefibHO BK/AKYEHHbIX BoAonoaorpesaTtens B
KaXAoM CTyneHn noaorpesa, paccymTaHHbIX Ha 50% NpPoun3BoAUTEIbHOCTU KaXapli;

ANA CMCTeM OTONIEHUA 34aHWNI U COOPYKEHWUI, He AOMYCKAOLWMX NepepbIiBOB B NoAaye TenaoTbl, -
ABa NapannenbHO BKAOYEHHbIX BOAOMNOAOIPeBaTENA, KAaXKAbIN U3 KOTOPbIX AO/IKEH PACCUUTLIBATHCA HA
100% npoun3BOANTENIBHOCTY.

an MaKCMMaJZibHOM TeN10BOM MNOTOKE Ha ropavyee BO,EI,OCH36)K€HVI€ 480 2 MBT uam npu
BO3MOXHOCTU NOAKNHYEHUA nNepeaBuKHbIX BoAoMoAdorpesaTe/ibHbIX YCTAHOBOK  AOMNYCKaeTCA
npeagycmatpumeaTtb B Ka)KAOVI CTyneHun noaorpesa oAnH Bogonoaorpesate/ib ropavero BO,CI,OCHa6)KEHMFI,
Kpome 3ﬂ,aHMV1, He AoNnyCKalWwKnX nepepbiBoB B Nogavye Ten/10Tbl Ha ropAayee BO,CI,OCHa6)KeHMe.

[Ona NpOMbILWNEHHbIX U CENbCKOXO3ANCTBEHHbIX NPEANPUATUIA yCTaHOBKA ABYX MNapanienbHo
BK/IOYEHHbIX BOAONOAOrpeBaTe e B KasA0N CTyNeHW ropadvero BoAOCHabXeHnA Ana X03AUCTBEHHO-
6bITOBbIX HY)J MOMET NpeaycmMaTpmMBaTbCA TONbKO AN NPOU3BOACTB, HE AOMYCKaloLWMX NepepbiBOB B
nogaye ropsadei Boapl.

an YCTaHOBKEe O1A CUCTemM OoTonNneEHNA, BEHTUNALUNUKU U TOPAYETO BOAOCHa6)‘KEHI/IFI napoBogAHbIX



BOAOMNOAOrpeBaTeNien YNCA0 UX AO/MKHO NPUHMMATLCA HEe MeHee ABYX, BK/OYaeMblX MapannenbHo,
pesepBHble BOAOMNOAOrPeBaTeNN He NPeayCMaTpUBatoTCA.

Ona TexXHONOrMYecKUx YCTaHOBOK, He AO0MyCKalolMxX MepepbiBOB B nodaye TenaoTbl, AOMKHbI
npeaycmaTpuBaTbCA pesepBHble Bogonogorpesatenin. PacyeTHas NpPoOU3BOAMTENbHOCTb PE3epPBHbIX
BoJonogorpesatenei Ao/XKHa NMPUHUMATLCA B COOTBETCTBUU C PEXUMOM pPaboTbl TEXHO/OMMUYECKUX
YCTaHOBOK NpeanpuaTus.

HACOCbI

4.9. Npu BbIBOpPE NOAKAYMBAIOLLMX HACOCOB, YCTAaHAB/NMBAEMbIX B COOTBETCTBUMN C TPEOOBaHUAMM
n. 3.5, cnegyet npuHNUMaTh:

noZavy Hacoca - No PacyeTHOMY pacxohy BoAbl Ha BBOAE B TenioBol nyHKT (Mpun. 10);

Hanop - B 3aBUCUMOCTU OT PACYETHOrIo AaBNEHNA B TEeNA0BOW CETU U Tpe6y+0u.|,erocsi AaBNeHNA B
npucoeanHAemMbIX CUCTEMaX I'IOTpGGJ'IEHVIﬂ TennoTbl.

4.10. Npu BblbOpe cmecUTenbHbIX HACOCOB A/1A CUCTEM OTOMJIEHMA, YCTaHAB/MBAEMbIX B
cooTBeTCTBUM C TpebosaHuamu nn. 3.4 n 3.7, 8 UTM cheayet NpUHUMaATD:

a) Npu ycTaHOBKE Hacoca Ha MepemblyKe Mexay noaalouwmm M obpatHbiM Tpybonposogamu
CUCTEeMbl OTOMNEHUA:

Hanop - Ha 2 -3 m bonble noTepb AaB/1E€HNA B CUCTEME OTONNEHUA,

nogavy Hacoca G, Kr/u - no ¢opmyne

G=11G,u, (1)

roe Gdo - PacyeTHbI MAKCMMas/bHbIA Pacxod BOAbl Ha OTOMJEHWE M3 TEenjoBOWN CeTW, Kr/u,
onpeaenserca no opmyne

Q
G :3,6 0max
do (Tl—Z'Z)C’(Z)

rae Qomax - MaKCMMa bHbIN TENNOBOM NOTOK Ha OTON/IEHME, BT;

C - yAeNbHan TeN10emMKocTb Bogpl, KK/ (Kr x °C);

U - KOaddULUMEHT cMeLleHUs, onpeaensemblii no opmyne

T, —7T
u=——>>,03
T~ 0

rae Tl - TemnepaTtypa BOAbl B Nnoaarolem pr60nposo,u,e TENNoBoOI CceTn npu pacquHoﬁ

TemnepaType Hapy»HOro BO3AyXa ANA NPoeKTMpoBaHua otonnenmsa t ), °C;
T,1 - TO e, B Nnogatoem Tpybonposoe cucteMbl otonneHus, °C;

T, - TO e, B 0bpaTHOM Tpybonposoae oT cucTeMbl oTonneHus, °C;



6) npwn yCTaHOBKE HAaCOCa Ha nogaowem namn 06paTHOM TDY60I'IPOBOAG CNCTEMDI OTONNTIEHUA!

Hanop - B 3aBMCMMOCTM OT AaBJIEHUA B TEMN/JI0BON CeTM M Tpebyloleroca AaB/leHUs B CUCTEME
OTONJIEHMA C 3anacom B 2 - 3 m;

nopauy Hacoca G, Kr/4 - no dopmyne
G=11G,, (1+u).(4)

4.11. CmecuTeibHble HACOCbl 417 CUCTEM BEHTUAALMMK, YCTAaHAB/IMBAEMblE B COOTBETCTBMU C M. 3.8,

cneayet npuHuMmaThb no n. 4.10, noactasnas 8 dopmynax (1) u (4) BmecTo Gd0 pacyeTHbIN pacxof BoAbl

Ha senTunaumio G, , onpesensemblii no popmyne

_ vaax
vaax - 3’ 6 C(TlB —T;) , (5)

roe vaax - MaKCMMa/IbHbI TENJI0BOI NOTOK Ha BeHTUAALMIO, BT;

Tf - TemnepaTtypa BoAbl B nogawowem Tpybonposoge, nocTynatowel B Kanopudepbl, npu

pacyeTHOM TemnepaType Hapy»KHOro Bo3Ayxa to ,°C;
75 - TO e, B obpaTHom Tpybonposoge nocne Kanopudepos, °C.

KoaddpuumeHT cmelleHna cnepyet onpeaenatb no gopmyne (3), npuHumas smecto T, U 7,

Tpebyemble TeMnepaTypbl BoAbl B Tpy6oNpoBogax A0 U nNocie KanopudepoB CUCTEMbI BEHTUAALUN NPK
pacyeTHOM TemnepaType Hapy»KHOro Bo3gyxa.

4.12. Mpwn Bbl60pe UMPKYNAUNOHHbLIX HaCOCOB A/14 CUCTem OTonsieHnA WU BEHTUNAUUN,
YCTaHaB/1IMBaeMbIX B COOTBETCTBUA C TpE6OBaHMﬂMVI n. 3.10, cneayetr npuHNMaAThb:

nogayy Hacoca - MO pacyeTHbIM pacxodam BOAbl B CUCTEME OTOMIEHUA W BEHTUIALMM,
onpegeneHHbim no popmynam Mpua. 3;

Hanop - Npu yctaHosKke Hacocos B UTI - no cymme noTepb faBneHWA B BOAONOAOrpeBaTeNnax n B
CUCTeMax OTONNEHMA W BEHTUAALMKW, a NPU YCTaHOBKe HacocoB B LTI gononHutenbHo cnepyet
YUYMTbIBATb NOTEPU AaBAEHUA B TENNOBbIX ceTax oT LT ao Hanbonee yaaneHHbix UTM.

4.13. Tpu BbIGOPE KOPPEKTUPYIOLWMX HACOCOB, YCTaHAaBAMBAEMbIX B COOTBETCTBUU C
TpeboBaHuaMuM N. 3.9, cneayeT NPUHUMATD:

nofadyy Hacoca - MO pacyeTHOMY pacxody BoAbl B cucTeMe, Ha TpybonpoBoAax KOTOPOW OH
yCTaHaB/IMBaETCS;

Hamnop - N0 MWHMMaAZIbHO HEObXOAMMOMY PAacnosiaraeMomMy Hamnopy B MecTe MpUCcoeauHEeHUs
[JaHHbIX HACOCOB, BKKOYAsA CONPOTUBAEHME TPYOONPOBOAA U PEryIMPYIOWMUX YCTPOWCTB NEPEMbIYKM.

4.14. MNMpu BbIBOPE NOANUTOYHBIX HACOCOB, YCTAHABANBAEMbIX B COOTBETCTBUM C TpeboBaHMAMM M.
3.13, cneayeT NPUHUMATD:

nogavy Hacoca - B pasmepe 20% ob6bema BoAbl, HaxoadALWenca B TpybonpoBoaax TeNN0BOMN CeTU U
cUCTeM OTOM/IEHMA, NOAKAOYEHHbIX K BOAOMNOA0rpeBaTento;



Hanop - U3 yc/l0BMA NOAAEPKaHMA CTaTUYECKOTO AaB/E€HUA B CUCTEMAX OTOMNEHUS U BEHTUAALUU
C NpoBepKoi paboTbl CUCTEM B OTOMMUTE/IbHBIN NEPUOA UCXOAA U3 MbE3OMETPUUYECKUX rPadUnKOB.

4.15. Yncno Hacocos, yKasaHHbIX B nn. 4.9 - 4.14, chegyet NpuHUMaTb HE MeHee ABYX, OAWH U3
KOTOpPbIX ABAAETCA pe3epBHbIM.

B WUTN npun wncnonbsoBaHun HecPyHAAMEHTHBIX LUPKYAALMOHHBIX HACOCOB nocaegHue
JOMNycKaeTca ycTaHaBAMBaTb 6e3 pesepBa (BTOPOM HACOC XPaHUTCA Ha CKNaae).

Mpy YyCTAaHOBKE KOPPEKTUPYIOWMX CMECUTENIbHbIX HACOCOB Ha MepemMblyke [omnycKaeTcs
NPWUHMMATb ABa Hacoca, no 50% Tpebyemolt nogaum Kaxgbin, 6e3 pesepsa.

4.16. MNMpn noabope NoAKaUMBAKOLLMX, CMECUTE/bHBLIX U LMPKYIALMOHHbIX HAacOCOB pacyeTHas
nofaya ux Ao/KHa 6biTb B npegenax 0,7 - 1,1 nogaun npu makcumanbHom KM ana gaHHoro tuna
HacocoB. Mpu 6oablunx daKTUYECKUX pacxodax BoAbl PEKOMEHAYETCA yBe/numBaTb rMApaB/MyecKoe
COMPOTMBAEHME CUCTEMbBI 33 CYET YCTAaHOBKW APOCCE/bHbIX Auadparm WAM MPUMEHATb Hacoc C
peryanpyembiMm 3N1€KTPONPUBOAOM.

OVNAPPATMbI U S/TEBATOPHI

4.17. AnameTp OTBEPCTUIN ApoccenbHbix anadparm d, Mm, yCTaHABAMBAEMbIX B COOTBETCTBUM C
TpeboBaHuMamM nn. 3.26, 3.29 1 3.35, cneayet onpeaensatb no popmyne

GZ
d =104 —

AH  (g)
rae G - pacyeTHbI pacxog Boabl B Tpybonposoge, T/y;

AH - Hanop, racumbiit gpoccensbHoli anadparmoii, m.

MWHUManbHbIA ANamMeTp OTBEPCTUA APOCCENbHON Anadparmbl AOMKEH NPUHUMATLCA PaBHbIM 3
MM.

Mpwn HEO6XOAMMOCTM cneayet yCtaHaB/MBATb NocC/sieA0oBaTe/ibHO ABe AMad)paFMbl COOTBETCTBEHHO
c 6onbwmnmm ANaMeTpamm OTBepCTMVI, npu 3TOM pPaACCTOAHUE MeXay Amacbpanv\alv\m AONTXKHO

NpMHMMaTbLCA He meHee 10 Dy Tpy6onpoeoaa ( Dy - YCNIOBHbIW AMameTp TpybonpoBoaa, Mmm).

4.18. iInameTp ropNoBUHbI 31€BaTOpPa dF , MM, cnegyet onpeaenatb no popmyne

roe Gdo - pacyeTHblii pacxog, BOAbl Ha OTOMEHME M3 TEMIOBOKN CeTU, T/4, onpeaensemblit no
dopmyne (2);

U - KoadPpuumMeHT cmelleHuns, onpegensemsliii no ¢opmyne (3);
H0 - NOTEpU Hanopa B CUCTEME OTOMJIEHMA NOC/E 3/1eBaTOPa NPU PacieTHOM Pacxoae BoAbl, M.

Mpu BbIBOpPE 3/1eBaTopa cneayeT NPUHMMATb CTaHAAPTHbIA 3/1eBaTop C 6AMMNKANWMM MeHbLINM
AVaMeTPOM rop/IOBUHbI.



4.19. MuHMManbHO Heobxogumblii Hamop H, m, nepes 3sneBaTopom pA/s NPeoaosieHus
rMOpPaBANYECcKOro COMpPOTUBAEHUA 3/71eBaTOpPa U MPUCOEAMHEHHON K HeMy cucTembl oTonneHus (6es
y4yeTa rmapasBanMyeckoro ConpoTmeBaeHusa Tpybonposoaos, 060pyaoBaHUA, NpMbopos U apmaTypbl A0
MecTa NpUcoeamnHeHna aneBaTopa) AoMNycKaeTcs onpeaenaTb no npubankeHHon popmyne

H=14H,(1+u)*.(g)

4.20. OnameTp conna anesatopa dC , MM, ciegyeT onpeaensats no popmyne

2

G
d,=9,6 4—%
C Hl 1(9)

rae H, - nanop nepes anesatopom, onpeaensemblii no nbesomeTpuyeckomy rpaduky, m.

OuameTp conna cneayetr onpeaenAatb C TOYHOCTbIO A0 AECATbIX A0Nel MUAIMMETPa C
OKPYI/1IEHMEM B MEHbLUYIO CTOPOHY U MPUHMMATb He meHee 3 mm. Ecam Hanop H1 npesblwaeT Hanop H,

onpeaeneHHbln no ¢opmyne (8), B ABa pasa U Honee, a TaK¥Ke B C/Ayvyae Korga AnameTp Conna,
onpeaeneHHbln no d¢opmyne (9), nonyyaetcas meHee 3 MM, M3BbLITOK Hanopa ciaeayeT racuTb
PErynnMpyoWwmMm KnanaHom WauM ApoccenbHol aguadparmol, ycTaHaBAMBAEMbIMU Nepes, 3/1eBaTOPOM.
OnameTp oTBepCTMA Anadparmbl SOKEH onpenenatoca no ¢opmyne (6).

4.21. Mepen 3neBaTopoM Ha nogakowem TpybonpoBoae PeKOMeHAyeTcs MpeaycMaTpuBaTh
NpAMY0 BCTaBKy A4nHoM 0,25 m Ha dpaaHLax.

[dnameTp BCTaBKM cneayer NPpMHMMaTh PaBHbIM AMameTpy TpybonpoBoAa.
BAKU U TPA3EBUKH

4.22. BaKun-akKyMynaTopbl A8 CUCTEM FOpAYero BOAOCHab)KeHuA y notpebuteneit cnepyet
npoeKkTMposaTtb B cooTBeTcTBUM co CHMIT 2.04.01-85.

BaKku-akkymynaTopbl, ycTaHaBnmeaemble B LTI Xuablx paioHOB, OOMKHbI PACCYMUTHIBATLCA Ha
BblpaBHMBaHMe CyTOYHOTO rpadumKa pacxona Boapl 3a CyTKM Hanbonblero sogonoTpebaeHma. Mpu sTom
BMECTUMOCTb DaKOB-aKKYMy/JIATOPOB pPEKOMEHAYeTcA NPUHMMATb UCXOA4A W3  YC/OoBMI  pacyeTa
nNpou3BOAUTENbHOCTM  BOAONOAOrpeBaTene Mo  cpeAHemy MOTOKYy TenioTbl Ha  ropsadvee
BOAOCHab»KeHue.

BmectumocTb 6aKOB-aKKyMy}'If-|TOpOB, YCTaHaB/1MBaeMbIX Ha NPOMbILWNIEHHbIX n
Ce/IbCKOX03ANCTBEHHbIX npeanpunaTmnAax, A01XKHa NPUHUMATbCA B COOTBETCTBUU C Tp66OBaHVIFIMM CHuI
2.04.01-85.

Bakun-akkymynatopbl, paboTatowme nog gasneHmem Boiwe 0,07 MMa, A0NKHbI COOTBETCTBOBATb
TpeboBaHMAM '"lMpaBun ycTpoiicTBA M 6GesonacHOM 3KcnayaTauumu cocygoB, paboTalowmx nog
AasneHnem" FocroptexHazsopa.

4.23. B 3aKpbITbIX cMCTEMax cOOpa, OX/aXKAeHWUa U BO3BpaTa KOHAEHcaTa L0JIKHbI MPUHUMATBCA
6aKM, KOHCTPYKUMA KOTOPbIX paccyMTaHa Ha pabouee gasneHue oT 0,015 go 0,3 MMa, a B OTKPbITbIX
cucTemax - Ha aTMmocdhepHoe gasneHuve (nog Hanme).

4.24. Pabouyyio BMECTMMOCTb M 4mcno cObopHbIX GaKoB KOHAeHcaTa crenyeT MNpUHUMMaTb B
COOTBETCTBUM C TpeboBaHuamU pa3a. 3 CHul 2.04.07-86*.



4.25. KoHgeHcaTHble 6aKu A40MKHbI ObITb LUAMHAPUYECKON GOpMbI.

MpumeHeHWe NPAMOYTo/ibHbIX BAKOB AOMYyCKaeTcA TO/IbKO ANA OTCTOA KOHAEeHcaTa npu yci0Bum
HEBO3MOXKHOCTM NOABJIEHUA B BaKe N3ObITOYHOrO AaB/IeHUA.

4.26. JH1Wa KOHAEeHCaTHbIX 6AKOB, KaK NPaBW/O, AO/IXKHbI NPUHUMATbLCA chepuyeckon Gopmbl.
JonycKkaeTcs NpuUMeHeHWe AHWULL 3IMNTUYECKOM M KOHWUYecKolr ¢opm, Npu 3TOM HeOoTOOPTOBAHHbIE
KOHMYECKME AHULLA AONKHbI UMETb 06K LeHTpasbHbIN yron He 6onee 45°.

4.27. B KoHAEHCaTHbIX baKax AOMKEH NpeaycMaTpmUBaTbCA NOK ANaMeTpom B cBeTy He meHee 0,6

4.28. KoHaeHcaTHble 6aKM A0NKHbI 6biTb 060pYyA0BaHbl NOCTOAHHBIMW NECTHULAMU CHaPYKK, a
npu BbicoTe 6aka bosiee 1,5 m - Tak:Ke 1 BHYTpU Haka.

4.29. HKoHpeHcaTHble 6akuM  go/XKHbl  b6blTb  0bOpPyAOBaHbI:  yKasaTeNaMW  YpPOBHSA,
npeaoxXpaHNTEeIbHbIMW YCTPOMCTBAMM OT MOBbILEHHOIO AABAEHUA U, NPU HEOHXOAMMOCTH, WTYLEPaMU
C KpaHaMu 1 xonoanabHUKamu gnsa otbopa npob.

B KauecTBe npeaoxpaHUTENbHbIX YCTPOWCTB B 6aKax [AO/IXKHbl, KaK MpPaBuio, MPUMEHATbCA
npefoxpaHUTeNbHble KaanaHbl; rMapo3aTBoOPbl PeKoMeHAyeTcA NPUMEHATb Npu pabodyem aaBaeHUU B
bake He 6onee 15 KMa.

[Ona 6aKkos, paboTaloWwmx noa Haaume, NpeaoxpaHUTeNbHble YCTPOMCTBA He NpeaycMaTpUBaloTCs;
3TM BaKM AONXKHbI ObITb 060PYA0BAHbI WUTYLEPOM AJ1A CO0bLEHUA ¢ aTmocdepoint 6e3 YCTAaHOBKM Ha HEM
3aMopHOM apMaTypbl, YC/IOBHbIE MPOXOAbl STUX WTYLEPOB CAeAyeT NPUHUMATL No Tab. 1.

Tabnnuya 1
BMecTuUMOCTB 1 12;15 |10 |15;|25 |40;| 60| 75(100 [150
KOHIOEeH— 3 20 50 ; ;
caTHHIX ©akoB, M3 125 (200
Y CIIOBHEIM 50170180 1100)125]150|200(250]1300|350 400
OuaMeTp
mrylepa, MM

4.30. MopBoa, KoHAeHcaTa B OaKM [JO/KEH NPeaycMaTpuBaTbCA HUXKE HUKHEro YpOBHSA
KOHAeHcaTa.

4.31. Pa3HOCTb OTMETOK MEXKAY HWXHUM YpPOBHEM KOHAeHcaTa B 6ake M OCblo HAcocoB Ans
nepeKkaykn KoHAeHcaTa m3 Gaka Ao/MKHa ObiTb A0CTAaTOMHOM, 4TOObI 0becneymBanocb HeBCKMNAHMeE
KOHZEeHcaTa BO BcacblBatowem naTpybKe Hacoca, HO He meHee 0,5 m.

4.32. HapyHaa W BHYTPEHHAA MNOBEPXHOCTU KOHAEHCATHbIX 6GaKOB A0MXHbI  WUMETb
aHTUKOPPO3MOHHOE MOKpPbITHE.

4.33. Mpu ycTaHOBKe paclIMpUTenbHbIXx 6aKoB UX 06bem V., m3, cnepyet onpepenatb no
dopmyne

V; =0,5 vxGk, (10)

rae v - yaenbHblit 06bem napa B 3aBUCMMOCTM OT AasieHusn B 6ake, M3/Kr;

X - MacCCcoBoOe€e napocoaepaHne KoHAeHCaTa B 404X eANHULbI, onpegenaemoe no d)opN\yne



i —i
Xx==+—%;(11)
2

l,, I, - ynenbHoe TennocofepkaHnme KOHAeHcaTa COOTBETCTBEHHO MNPV AaB/eHUW napa nepep
KOHAEHCaToOTBOAYMKOM U B pacluMpuUTenbHOM bake (3HTanbnuA BoAbl Ha IMHUM HacbIWeHUA), KOXK/Kr;

I’2 - YAEeNbHaA CKpbITaa TenaoTa napoo6pa303aHMﬂ npun AgasseHnn B pacClipUTe/IbHOM 6aKe,

KOXK/Kr;
G - pacyeTHbIN pacxoa KoHAeHcaTa, T/y;

k - KOadOUUMEHT, yUNTbIBAIOLWMIA HA/IMUME MPOJIETHOTO Mapa, KOTOPbIM 40NyCcKaeTcs NPUHUMaATb
pasHbim 1,02 - 1,05.

4.34. PacwuputenbHble 6akn A0MXKHbI ObITb LUAMHAPUYECKOM OpMbl; ANnA 6aKoB C BHYTPEHHUM
anametpom Kopnyca o 500 mm A0¥HbI NPUHMMATBLCA MIOCKME MNpPUBApPHbIE WAW 3AANNTUYECKUE
AHuLWa, a npu anameTpe 6onee 500 mm - ananNTUYECKUE.

4.35. PacwmputenbHble bakn AoXKHbI ObITb 060pyA0BaHbI NPeAOXpPaHUTEIbHbIMM KAanaHaMu.
4.36. [pA3eBUKM B TENNOBbIX NYHKTax ciedyeT npeaycmaTpmuBaTh:

Ha nogatowem TpybonpoBoae Npu BBOAE B TEM/I0BOW NYHKT HENOCpPeACTBEHHO MOC/ie MepBoW
3anopHol apmaTypsl;

Ha obpaTHom TpybonpoBoAe nNepes pPeryMpyrowumMmM yCcTponcTBaMmM, Hacocamu, npubopamwu
yyeTa pacxofa BoAgb! U TENI0BbIX MOTOKOB - He 6osiee 04HOrO.

4.37. lMepen mexaHUYECKMMM BOAOCYETYMKAMM WU NAACTUHYATBIMM BOJOMNOAOrpeBaTenamm no
Xo4y BOZAbl cieAyeT yCTaHaB/IMBATL ceTyaTble peppoMarHuTHble GUAbTPbI.

TPYBOMPOBOAbI U APMATYPA

4.38. TpybonpoBoapl B Npeaenax TENA0BbIX MYHKTOB AO/KHbI NPeayCcMaTPUBaTbCA U3 CTaNbHbIX
Tpyb B cooTBETCTBUM C TpeboBaHuamm CHuM 2.04.07-86* n CHmMM 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHaeTca aeicteue "lpaBun ycTpoiictBa M 6esonacHoi
aKcnayatauumn Tpybonposoaos napa v ropader Bogbl" [ocropTexHaA30pa, AO/LKHbI YAOBNETBOPATb
TaKXe TpeboBaHMAM 3TuX lMpasu.

Tpy6bl, pekomeHAyeMble A9 NPUMEHEHMA, npuBeaeHbl B Mpua. 11.

Kpome TOro, ans ceTelt ropavero BOAOCHAOXKEHMA B 3aKPbITbIX CUCTEMAX TemnaOCHAbGKeHUs
cnepyet NPUMEHATb OLMHKOBaHHble Tpybbl no NOCT 3262, TY 14-3-482, TY 14-3-1428 w ppyrue c
TO/ILMHON LMHKOBOFO NOKPbLITUA He meHee 30 MKM UAM 3MaZIMPOBaHHbIE, @ TaKXKe HeMeTanIndeckme
TpyObl, y40BNETBOPAIOLWME CAHUTAPHbIM TPpebOBaHMAM.

Ona ceten ropayero BO,CI,OCH36)K€HVIF| OTKpPbITbIX CUCTEM TensiocHabxeHus AONyCKaeTcA
NPUMEHATb HEOUMNHKOBAHHbIE pr6bl.

4.39. PacnonokeHne W KpenjaeHwe TpyboOMNpoBOAOB BHYTPU TEMJOBOrO MYHKTa He O0/XKHbI
NpenAaTcTBOBaTb CBOOOAHOMY MepemMeLLeHMIO  3KCMJIyaTauMOHHOTO  MepcoHana W NoAbeMHO-
TPaAHCMNOPTHbIX YCTPOMCTB.



4.40. Ona TpybonpoBOAOB YCAOBHbIM AMameTpom 25 mMm M 6onee B Ten/IOBbIX MNYyHKTax
pekomeHAayeTcA NPUMEHATb M34enna 1 getaam Tpybonposoaos, onopbl M nogBeckn Tpybonposoaos, a
TaKkKe 0aKM pacwupuTenbHble W  KOHAEHCATHble Mo pabouMm uYepTekam, pas3paboTaHHbLIM
3HepPromMoHTaXXNPOEKTOM 415 TENNOBbIX CETEN C MAapamMeTpamMmn TENJOHOCUTENS:

Py <=2,5MTa, t <= 200 °C - onAa BoAbI;
Py <=4,0 MMMa, t <= 425 °C - gna napa.

MepeyeHb BbIMYCKOB TUMOBOW AOKYMEHTAUMW HA KOHCTPYKUMWU, U3LENMA U y3/bl 34aHUN U
coopyreHui cepun 45.903-13 "Uspenma n aetanm TpybonpoBoaoB Tennosbix cetet. Paboune yeprtexkn"
npuseaeH B Mpwun. 12.

4.41. [Ona KoOMMNeHcauuu TennoBbIX YAJMHEHW TpybonpoBOA4OB B TEM/IOBbIX MyHKTax
peKkomMeHAayeTcas MCNo/ib30BaTh YI/bl NOBOPOTOB TPY6ONPOBOAOB (CamMoKomneHcaums). YCTaHOBKY Ha
Tpybonposoaax [M-06pasHbiX, JIMH30BbIX, CUIbOOHHBIX, Ca/IbHUKOBbIX KOMMEHCAaTOPOB creayer
npegycmaTpmMsaTb  MNpPWU  HEBO3MOXHOCTM  KOMMEHCauMu  TenaoBbiX  YAJMHEHWM 33  cyer
CaMOKOMIMEHcaLuu.

4.42. 3anopHaa apmaTypa npeaycmaTpumBaeTca:

Ha Bcex noAalwolmx n obpaTHbiX TpybonpoBodax TenaoBbiX CETe Ha BBOAE M BbIBOAE WX U3
TENNOBbIX NYHKTOB;

Ha BCACbIBalOWEM 1 HarHeTaTelbHOM NaTpybKax Kaaoro Hacoca;
Ha NoABoAALLMX M OTBOAALLMX TPYOONPOBOAaX KaXaoro Boaonoaorpesarens.

B ocTasibHbIX C/Iy4asnx HEOOXOAMMOCTb YCTAHOBKM 3aMOPHOM apMaTypbl ONpesensieTcs NPOeKTOM.
Mpn 3TOM YMCNO 3aNOPHOM apmaTypbl Ha TpybonpoBogax A0MKHO ObiTb MMHMMAIBHO HEOOXOAMMbIM,
obecneunBatowMM HagexXHyo 1 6e3aBapuinHyto paboTy. YcTaHoBKa aybavpytoLweli 3anopHoM apmaTypbl
JonycKaeTca npu 060CHOBAHMUM.

4.43. Ha BBoge TennoBbix ceten B LITM foKHA NPUMEHATLCA CTa/IbHAA 3anopHas apmMmaTypa, a Ha
BbiBoAe 13 LTI aonyckaetca npegycmaTpuBaTb apmMmaTypy M3 KOBKOMO MM BbICOKOMPOYHOIO YyryHa.

3anopHyo apmatypy Ha BBoge B WUTI c cymmapHOlM TennoBOM Harpyskoi Ha oTonfeHue u
BeHTUAALMIO 0,2 MBT 1 60n1ee peKomeHAYeTCa NPUMEHATb CTaslbHYIO.

B npepenax TennoBbiX MYHKTOB [OMNyCKaeTcaA nNpeaycmaTpuBaTb apmaTypy W3  KOBKOTFO,
BbICOKOMPOYHOIO M CEporo 4yryHa B cooTBeTcTBUM C "lMpaBunamm ycTpoiictea M 6HesonacHom
aKcnayaTauum TpybonpoBoaoB Napa U ropadeit Boapl" FocroptexHagsopa (Mpua. 13).

Ha cnyckHbIX, NPOAYBOYHBIX U APEHAXKHbIX YCTPOMCTBAX MPUMEHATb apMaTypy M3 CEPOro YyryHa
He gonycKaeTca.

Mpy1 ycTaHOBKE YyryHHOM apMaTypbl B TEMI0BbIX MYHKTaX AOMKHA NpeaycMaTpuBaThCA 3aliuTa ee
OT HanpsXeHul n3rmba. B TenNoBbIX NYHKTaX AOMNYCKAETCA TaKkKe NPpUMMeHeHMe apMaTypbl U3 NaTyHU U
6pOH3bI.

4.44, TIpUHUMATb 3aNOPHYIO apMaTypy B KayecTee peryaunpyloLLein He 4onycKaeTcs.
4.45. He ponyckaeTca pasmelleHre apMaTypbl, APEHaXKHbIX YCTPOMCTB, GNaHLEBbIX U Pe3bboBbIx

COE,CI,I/IHGHMIL/‘I B MeCTaxX NMpPOoKaagKu TDY6OI'IpOBO,CI,OB Hag ABEPHbIMU U OKOHHbIMU MPOEMaMU, a TaKKe
Hag BOpOTamu.



4.46. B nopsemHbix oTaenbHo croawmx LUTIM pgonxHa npeaycmatpmBaTbCA Ha  BBOAE
TpybonpoBoAOB TEMN/OBON CETU 3anopHasa apmaTtypa C 31eKTPoOnpMBOAOM HE3aBMCMMO OT AMameTpa
Tpybonposoaa.

4.47. NpepoxpaHUTeNbHble YCTPONCTBA AOJIMKHbI ObITb PaccYMTaHbl U OTPEry/IMpoBaHbl Tak, YTOObI
JaBNeHNe B 3alLMLLEHHOM 3/IEMEHTE He MPEeBbIWAN0 pacyeTHoe 6onee Yem Ha 10%, a Npu pacyeTHOM
pasneHnmn go 0,5 MMa - He 6onee yem Ha 0,05 MIa. PacyeT npoOMNycKHOM CnocobHOCTU
npeaoXpaHNTENbHbIX YCTPOICTB JOIKEH NpoM3BoauMTbeA cornacHo FOCT 24570.

4.48. OTbop TennoHocuTens oT naTpybka, Ha KOTOPOM YCTaHOB/IEHO NpeAoXpaHUTeNbHoe
YCTPOICTBO, He AonycKaeTcA. YCTaHOBKA 3aMopHOM apmaTypbl HENOCPEACTBEHHO Y NPeAoXPaHNUTENbHbIX
YCTPOMCTB He A0MyCKaeTcs.

MNpenoxpaHUTeNbHblE KNamaHbl AOJIXKHbI MMETb OTBOAALME TpybonpoBoAbl, NpeaoxpaHatowme
06CNYKMBAIOWNIM NMEPCOHaN OT OXKOroB NpU cpabaTbiBaHUKM KnanaHoB. ITW TpybonpoBoAbl AO0JMKHbI
6bITb 3aliMLLEHBI OT 3aMep3aHuA U 060pyAOBaHbI APEHaXKaMW OAA CIMBA CKaNAMBAOLWEroca B HUX
KOHAeHcaTa. YCTaHOBKA 3aMOPHbIX OPraHOB Ha HUX He A0MycKaeTcs.

4.49. [nAa NpOMbIBKM W OMOPOXKHEHMA CUCTEM MOTPebNAeHUs TenaoTbl HAa MX OOPATHbIX
Tpybonposoaax [0 3anopHOM apmatypbl (MO Xxody TENJIOHOCUTENs) NPesyCMATPWBAETCA YCTaHOBKa
WITYLLepa C 3aNopHOM apmaTtypoit. JuameTp wWTyuepa cnegyet onpeaensiTb pacyeTom B 3aBUCMMOCTU OT
BMECTUMOCTM U HEOHXOAMMOT0 BPEMEHWN OMOPOXKHEHMUA CUCTEM.

4.50. Ha Tpybonposogax cneayeT npeaycmaTpuBaTb YCTPOWCTBO LUTYLLEPOB C 3aMOPHOM
apmaTypowu:

B BbICLIMX TOYKax Bcex TPybOMNpoBOAOB - YCAOBHbIM AMaMETPOM He mMeHee 15 mm ans BbinycKa
BO34yxa (BO3AYLIHUKN);

B HM3LIMX TOYKax TpybonpoBOAOB BOAbl M KOHAEHCATA, @ TaKXKe Ha KOMJIEKTOPaX - YC/OBHbIM
ONaMeTPOM He MeHee 25 MM A1 cnycka BoAbl (CMYCKHUKK).

4.51. B TennoBbIX MyHKTax He [AOMNYyCKaeTcA nNpeaycmMaTtpuMBaTb MYCKOBble MEpemblYKM Mexay
nofatmowum n obpaTHbIM Tpy6oNpoBoAamM TENIOBbLIX CETEN.

4.52. lpepycmatpmBaTb 06BoAHble TpyboNpoBOAbl A/1A HACOCOB (KPOMe MNOAKAYMBAIOLLUX),
3/1€BaTOPOB, PEry/MPYHOLWMX KAanaHoB, rPA3EBUMKOB M NPUBOPOB ANA YyeTa TenaoBbiX NOTOKOB U
pacxoga BoAbl He JoMNyCKaeTca.

4.53. Ha naponpoBoae A0MHbl NpeaycMaTpMBaTbCA MYCKoBble (NpAMbIE) U NOCTOAHHbIE (Yepes
KOHAEHCaTOOTBOAYMK) APEHAXKM B COOTBETCTBUM € TpeboBaHUAMM pa3a. 9 CHuM 2.04.07-86*.

MycKoBble APEHaXKM LOKHbI YCTaHABIMBATLCA:
nepes 3anopHoi apmaTypoit Ha BBOZE NaponpoBoOAa B TEM/IOBOM MYHKT;
Ha pacnpeaennTenbHOM KONEKTOPE;

nocsae 3anopHOI apMaTypbl Ha OTBETBEHMAX NAapPOMNPOBOAOB NPU YKNOHE OTBETB/IEHNA B CTOPOHY
3anopHOM apmaTypbl (B HUXKHMX TOYKAX NaponpoBoaa).

MNocToAHHbIEe APEHAXN O0/1KHbl YCTaHaB/IMBATbCA B HUXKHUX TOYKAX NaponpoBoda.

4.54. Mpy NPOEKTMPOBaHMU cUCTeM cbopa KoHAeHcaTa HeobXxooMMO Y4YuTbIBATb BO3MOMKHOCTb
nonagaaHuAa B 3T CUCTEMbI NPONETHOrO Napa B KosimyecTee 2 - 5% o6bema BO3BpalLaeMoro KoHAeHcara.

4.55. VYcTpoiictBa A4nA  OTBOAA KOHAEHcaTa M3 MapoBOAAHbIX  Bogonogorpesatenem



(KOHAEHCATOOTBOAUYMKM  MAW  perynatopbl nepenvBa - no n. 4.6) “ naponposoaos
(KoHAEeHCATOOTBOAUYMKM - NO N. 4.53) AO0AXKHbI pPasMellaTbCa HUXKe TodeK oTbopa KoHAeHcaTa u
coeaunHATbLCA C HUMKU BePTUKA/IbHbIMU NN TOPU3OHTA/IbHbIMU pr6onp030,qa:vu4 C YK/IOHOM He meHee
0,1 B CTOPOHY yCTPOMCTBA A/1A OTOOPA KOHAEHcaTa.

4.56. PerynaTtopbl nepenmBa U KOHAEHCATOOTBOAYMNKM AOJIKHbI UMETb 06BoAHble TpybonpoBoabl,
obecneunBatome BO3MOXKHOCTb COpoca KoOHAEeHCATa NOMUMO 3TUX YCTPOMCTB.

B cnyyasx Korga MmeeTcs NpoTMBOAAB/EHME B TpybonpoBogax Ana cbopa KOHAeHcaTa, A0/XKHa
npeaycmaTpMBaTbCs YCTAaHOBKA 0OOpPATHOro K/iamnaHa Ha KoHZeHcaTonpoBoge nocsie 06BOAHOro
TpybonpoBoga. ObpaTHbI KnanaH Ao/KeH ObiTb yCTaHOBAEH Ha obBogHom TpybonpoBoae, ecnu B
KOHCTPYKLMM KOHAEHCAaTOOTBOAYMKA NPeAyCMOTPeH 06paTHbIV KaanaH.

4.57. Mpwv Bbl6OpE KOHAEHCAaTOOTBOAYMKOB CeayeT NPUHUMaATb:

pacxof, KOHAeHcaTa nocne napoBOAAHbLIX BOAONOAOrpeBaTeneil - PaBHbIM MaKCMMabHOMY
pacxody napa ¢ KoapduumeHtom 1,2, a Ana ApeHarka NaponpoBOAOB - PaBHbIM MaKCMMa/bHOMY
KOJIMYECTBY KOHAEHCUPYIOLLErocs napa Ha ApeHMpyemMmom yuacTKe NaponpoBoaa ¢ KoapPpuLMeHToM 2;

AasneHne B TpybonpoBoae nepen, KOHAEHCAaTOOTBOAYMKOM P , MMa, - pasHbim 0,95 pasneHuA
napa nepez Bo40oNOAOrpeBaTeNEM AN PABHBIM SAB/IEHMIO Napa B TOYKE APEHAXKa NaponpoBoa;

AasneHue B TpybonpoBoae Nocne KOHAEHCAaTOOTBOAUYMNKA P , MIMa, - onpeaensetca no popmyne
P,=aP, (12

roe a - KosbOMUMEHT, yyuuTbiBalOWMI MNOTEPH AaBAEHUA B KOHAEHCATOOTBOAYMKE U Npu
OTCYTCTBMM AAHHbIX NPUHUMaeMblin paBHbim 0,6.

Mpn cBoboOAHOM CNMBe KOHAEHCaTa AaBieHWe Ha Bbixoae u3 Tpybonposoaa Pz NPUHUMAETCA
paBHbiM 0,01 MIMa, a Npu camBe B OTKPbITbIN 6aK - paBHbiMm 0,02 MMMa.

4.58. O6paTHble KnanaHbl, KPOMe C/ly4aeB, YKasaHHbIX B nn. 3.5 n 4.56, npegycmaTtpusatoTca:

a) Ha UMPKYAAUMOHHOM TpybonpoBoAe CUCTEMbl ropsAYero BOAOCHab:KeHMA nepen
npucoegMHeHnem ero K obpaTHomy TpybonpoBoay TENjoBbIX CETEM B OTKPbITbIX CUCTEMAX
TENNOCHabXeHNA UK K BOAONOA0rpeBaTeIAM B 3aKPbITbIX CUCTEMAX TENNOCHABKEHUS;

6) Ha TpybonpoBoae X0N0AHOW BOAbl Nepes BOAOMNOAOrPEBATENAMM CUCTEMbI TFOPAYEro
BOAOCHabKeHMA 32 BOAOMEPAMM NO XoA4y BOAbI;

B) Ha OTBETB/IEHNM OT 06paTHOro TpybonpoBoaa TENOBOM CETU Nepes PeryaTopoM CMeLleHUs B
OTKPbLITONM cUCTEME TeMNIOCHabKeHus;

r) Ha TpybonpoBoAEe NEPemMblYKM MEXKAy NOoAAWMM UM 0b6paTHbIM TpybonpoBogaMu cuCTeM
OTOMJ/IEHNA WAW BEHTUAALUMM TNPU YCTAHOBKE CMECUTE/IbHbIX WM KOPPEKTUPYIOLMX HaAcocoB Ha
noJaoLwem Uam obpaTHOM TpybONpoBOAE 3TUX CUCTEM;

[) Ha HarHeTaTeNbHOM MaTpybKe Kax4oro Hacoca A0 3aJBUXKM MpU yCTaHOBKe 6o0siee 04HOro
Hacoca;

e) Ha o6BogHOM Tpy60oNpoOBOAE Y NOAKAUMBAIOLWMX HACOCOB;

)K) Ha NoANMUTOYHOM pr6onposo,c|,e CUCTeMbl oTonNNeEHNA NPUN OTCYTCTBUUN Ha HEM HaCOCa.



He cnegyetr npeaycmaTtpuBaTb o6paTHble KaanmaHbl, Aybaupylowme obpaTHble KaanaHbl,
yCTaHaB/IMBaeMble 3a HaCOCaMM.

4.59. nametp Tpyb rmaposaTtsopa, MM, cneayeTt onpeaenaAtb Npu ycnosnm cBoboaHOro camea
KOHAeHcaTa no popmyse

d =25vG, (13)
roe G - pacyeTHbI pacxod KoHaeHcaTa, T/4.

BbicoTa 3awmTHOro cton6a KoHAeHcaTa B ruaposaTBope A0/IKHA NPMHMMATLCA B 3aBUCMMOCTU OT
[aB/ieHUs B KOHAEHCcaTHOM Dake, BogonoaorpesaTesie Uam paclumputesbHom 6ake no taban. 2.

Tabnuua 2

HaBynexnue, Mlla BricoTa cToynba
KOHIOeHcaTa, M

0,01 1,2
0,02 2,25
0,03 3,3
0,04 4,4
0,05 5,5

4.60. Nnowaab NoONepeyHoOro ceyeHua Kopnyca pacnpenenntenbHOro KoaneKkTopa npuHUmaeTca
HEe MeHee CyMMbl MJoOWaAel MonepeyHbIX CeYeHU oTBoAAWMX TpybonpoBoaoB, a CHOpHOro
KOJIJIEKTOpA - NoWaaei ce4eHnin noasoasimx Tpybonposoaos.

4.61. na KonnektopoBs aAnametpom 6osee 500 mMm NpMMeHeHME NAOCKMX HAaKNAAHbIX MPUBAPHbIX
3arNyleK He AONyCKaeTcsa, AOMKHbl NPUMEHATBCA 3ariyWwKW MNJOCKME MpuBapHble ¢ pebpamu wnau
3NNIUNTUYECKME.

4.62. HuXHAA Bpe3Ka oOTBOAAWMX W noAsoAAlMX TPybonpoBOAOB B KOM/JEKTOP He
pekomeHayeTcA.

Bpeskn nopgsoasAwero TpybonpoBoda pacnpedenvuTeNbHOrO  KOEKTopa W OTBOAALLErO
Tpybonposoaa cbopHOro KoNneKTopa cieayet npesycmaTpuBaTb OKOI0 HEMOABUMKHOM ONopbl.

4.63. Konnektop yctaHasanBaeTca ¢ yKa1oHom 0,002 B CTOPOHY CNYCKHOrO WTyLepa.

4.64. MNpepoxpaHuTenbHble KNanaHbl HA KOJJIEKTOpax caedyeT npegycmatpmseaTb B COOTBETCTBUM
c TpeboBaHuamu "MpasBun ycTpoicTBa M 6e30MacHOM 3KchyaTauMuM COCyZoB, paboTalowmx nop,
AaBneHnem" FocroptexHagsopa Npu yCAOBHOM Npoxoae Konektopos 6onee 150 MM 1 B COOTBETCTBUMU
¢ "MpaBmnamu b6e3onacHoOM 3KcnayaTauum TpybonpoBoaoB napa u ropadvelt Bogpl" FocroprexHaasopa
npu ycnosHom npoxoae 150 mm 1 meHee.

TEMJ0OBAA N301AUMA

4.65. Ona TpybonpoBoaoB, apmaTypbl, 060pynoBaHWA M GAAHUEBLIX COEOUHEHWA [ONXKHA
npeaycmaTpmBaTbCA TenioBas  M30aAuMA, obecneymBalowasa Temnepatypy Ha MNOBEPXHOCTU
TEN/OU30/ALMOHHON  KOHCTPYKLUMKM, PaACMosIOXKEHHOW B pabouyelt wmam  obCayKuUBaeMon 30He
nomeLleHuns, gnsa TenaoHocuTenen ¢ Temnepatypoi soiwe 100 °C - He 6onee 45 °C, a c TemnepaTypoli
HuKe 100 °C - He 6onee 35 °C (npu TemnepaType Bo3ayxa nomelleHus 25 °C).

Mpy NPOEKTUPOBAHUN TENI0BOI N30AALUKN 060PYAO0BaHUA U TPYOOMNPOBOAOB TEMIOBbLIX MYHKTOB
OO/MKHbI  BbINOAHATbCA TpeboBaHMA CHull 2.04.14-88 "Tennosaa wusonauua obopyaoBaHuMa W



TpybonpoBoaos", a TakxKe TpeboBaHMA K TENJIOBON U30NAUUMK, COAEPIKALUMECA B APYTUX AENCTBYOLLUX
HOPMATUBHbIX OKYMEHTaX.

4.66. MaTtepuanbl U Usgenna gns TennonsoNALMOHHbIX KOHCTPYKUMIA TpybonpoBoaoB, apmaTypbl
n obopyaoBaHMA TEMNIOBbIX MYHKTOB, BCTPOEHHbIX B KWJble W Ob6LWLECTBEHHble 34aHWA, AOJKHbI
NPUHMMATLCA Heroptoume. B KauyecTBe YHUPULMPOBAHHDLIX MOFYT MPUMEHATLCA TEMNJI0U30AALMOHHbIE
KOHCTPYKUMM N0  "TWMNOBbIM MPOEKTHbIM  PELEHUAM N0 MNPUMEHEHUIO  TEMJOU30AALMOHHBIX

AL

KOHCTPYKLMI Ana Tpybonposoaos 1 06opyaoBaHUA TeNN0BbIX aneKkTpocTaHumn" (Mpun. 14).

[o Hayana BbINONAHEHMUA I'lpOEKTHOﬁ AOKYMEHTAUUN Nno TEn/IoBOM n3onAaunun onAa KOHKPETHOro
obbeKkTa no OCHOBHOMY BapMaHTy TUNOBbIX TENIOU3ONALMUOHHDIX KOHCprI-(LI,Mﬁ peromeHayeTcA
cornacoBatb NOCTaBKYy NMPUMeHAEMbIX maTepnanos C opraHmsaumeVl, BbII'IOﬂHﬂI-OLLI,eﬁ
TEN/TON3O0NALMOHHDbIE pa6OTbI.

4.67. ToNWMHA OCHOBHOIO TEMN/I0M30NALMOHHOrO C/10A ANA apMaTypbl U GNaHLEBbIX COeaUHEHU
NPMHMMAETCA PaBHOM TO/ILMHE OCHOBHOTO TEM/NOU30ALMOHHOrO cnoa Tpybonposoaa, Ha KOTOPOM OHU
YyCTaHOB/IEHbI.

MpUMeHATb acbecToLEMEHTHYHO LUTYKATyPKy B KayecTBe MOKPOBHOMO C/10S TEM/IOM30NALUMOHHbIX
KOHCTPYKLUMI C MOC/eayloweil OKPacKoM Mac/ISiHOM KPaCKOW [0MNyCKaeTca TObKO Ans Hebonbliunx
obbemoB pabor.

4.68. B 3aBMCMMOCTM OT HasHauyeHusa TpybonpoBoga M NapaMeTpoB cCpedbl MNOBEPXHOCTb
TpybonpoBoaa Ao/KHa 6bITb OKpalleHa B COOTBETCTBYIOWMIA LBET U MMETb MapKMPOBOYHbIE HAAMWUCU B
COOTBETCTBUM € TpeboBaHMAMM "lMpaBua ycTpoincTBa u 6e3onacHoi aKcnayaTauumn Tpybonposogos napa
1 ropaveit Boabl" FfocropTexHaasopa.

OKpacka, YycnoBHble 0003Ha4YyeHWs, pasmepbl OYKB W  PacnoNoXKeHWe HALMUCEN [OMKHbI
cooTBeTcTBOoBaTh [OCT 14202. MnacTMHYaTble TenA00OMEHHUKU cnenyeT OKpawwuBaTb TEMNOCTOMKOM
amanblo.

5. BOAONOAITOTOBKA

5.1. Ons 3awmMTbl OT KOPPO3MM W HakuneobpasoBaHus TpybonpoBoaoB WM 060pPyAOBAHMS
LEHTPaN30BaHHbIX CUCTEM TFOpPAYEro BOAOCHABXeHUA, NpucoeguHAEMbIX K TEnaoBbIM CETAM MO
3aKpbLITOM  cucTeme  TenjocHabxkeHusa (4epes BogonmoZorpeBatenu), B  TEM/OBbIX  MyHKTax
npegycmaTpuBaeTcs Npu HeobxoAnmMocTn 06paboTKa BoApbl.

3awuty TpybonpoBOAOB ropAYero BOAOCHAGXKEHMA OT BHYTPEHHEW Koppo3uu cneayet
OCYLWLECTBAATb TaK¥e MyTeM WMCNO/Ab30BaHUA TPYH C 3aWMUTHLIMW MOKPLITUAMU, NPEUMYLLECTBEHHO
3ManMpPOBaHHbIMM, KOTOpble 06EeCcneymBaloT Camyto BbICOKYO 3¢pdeKTUBHOCTb. OUMHKOBaHHbIE TPYObl
OOMKHbI  NPUMEHATbCA 6osee OrpaHMYEHHO, B 3aBUCMMOCTM OT KOPPO3WMOHHLIX MOKasaTenen
BOAOMNPOBOAHON HarpeToit BoAbl MAN B COYETAHUMU C NPOTUBOKOPPO3NOHHOM 06paboTKoM B TENNOBbIX
NyHKTax. BHYTpeHHIO pasBoaKy Tpyb cucTem ropsyero BOAOCHAOKEHMA OT CTOSIKOB K noTpebutensm
PEKOMEHAYETCA OCYLLECTBAATL TEPMOCTOMKMMU TPYBaMK M3 NONMMEPHbLIX MaTepunanos.

5.2. O6paboTKy BOAbI cneayeT NpeaycMaTpmMBaTb B 3aBUCMMOCTU OT KayecTBa BOZAbl, NOAaBaemMoi
U3 ceTell X03MCTBEHHO-MUTLEBOrO BOAOMNPOBOAA, MaTepuana Tpyb M 060pyLoBaHNA CUCTEM TrOpsAYero
BOAOCHABKEHWA, NPUHATBIX B NMPOEKTE, a TaKXKe Pe3y/1bTaToB TEXHUKO-IKOHOMUYECKNX 060CHOBAHUM.

5.3. KauecTBo BOZAbI, NOCTYNAlOLLEN B CUCTEMY FOPSAYEro BOLOCHAOKeHNA, LOIKHO YA0BNETBOPATD
TpeboBaHuam FOCT 2874.

MPOTUBOKOPPO3NOHHAA M NPOTMBOHaKMNHAA 0b6paboTKa BOAbI, NOAABAaEMOM NOTPebUTensm, He
OOJ/IKHA yXYALLATb ee KayecTBo, yKa3aHHoe B [OCT 2874.



5.4. PeareHTbl U MaTepuanbl, NpUMeHsemMble ans 06paboTKM BOAbI, MMetoLMe HenocpeaCcTBeHHbIN
KOHTaKT C BOAON, MOCTynaloLWen B CUCTEMY ropsavYero BOAOCHABXeHWA, A0MXHbl 6biTb pa3pelleHsbl
MuH3apaBom Poccun ans UCNob30BaHUA B MPaKTUKE X03ANCTBEHHO-NUTLEBOTO BOAOCHABMKEHUA.

5.5. Cnocob 0bpaboTkun Boapl cneayeT BbiIOMpaTb B cooTBeTCTBUM C Mpun. 15.

Mpy UCXOAHON BOAE C MNOMOXKMUTENbHbIM MHAEKCOM HAaCbIWEHWs, KapbOHaTHOM XEeCTKOCTblo He
6os1ee 4 Mr-akB/n, CcyMMapHbIM COZeprKaHMeM X10puaoB 1 cynbdaTtoB He bonee 50 mr/n, cogepkaHnem
enesa He 6onee 0,3 mr/n 06paboTKy BoAb! B TEMIOBbIX NMYHKTax NpeaycMaTpuBaTh He Tpebyetcs.

5.6. ObpaboTky BoAbl B COOTBETCTBUMM C TpebosaHusmu [Mpun. 15 cnepyeTt, Kak npasuno,
npeaycmatpmsatb B LITM. B UTMN gonyckaeTca npUMeHEHWE MarHUTHOM, CUJIMKATHOM U yNbTPa3BYyKOBOWM
obpaboTtkm Boabl. 0O6paboTky BoAbl cCnegyeT npegycmatpuBaTb  Aas  3aWwuTbl  TpyboOK
BOAOMNOAOrpeBaTeNne ropavyero BOAOCHAOKeHMA OT KapboOHATHOro HakuneobpasoBaHMA MNyTEM
NPUMEHEHNA MarHUTHOMN AW YNbTPa3BYKOBOM 06paboTKu.

5.7. Obe3sskenesnsaHue BoAbl A4O/KHO NPeayCMaTPUBaThCA B OCBETUTE/bHbIX GuabTpax (cneayet
MCMO/Ib30BaTb CTaHAAPTHbIE KATUOHUTHbIE GUALTPbI, 3arpy*aemble cyabdoyriem).

Boga, noctynatowan 8 obesxenesmnsaowme GUAbTPLI, AONXKHA coAepXaTb He meHee 0,6 mr 02
Ha 1 mMr AIByXBa/IeHTHOrO }KeJjle3a, CoAepiKalllerocs B Boe.

Mpu OTCYTCTBMM B BOAE HEOBXOAMMOrO KO/IMYECTBa KUCA0POAa ciaeayeT MpoBOAMTb aspaumio
BOAbI MOJauyeil cxKatoro Bosayxa uam gobasneHnem aTMOCPEpPHOro BO3Ayxa C MOMOLLbIO 3KEKTOpa B

TpybonpoBoa, nepes ¢UALTPOM [0 cogepaHua Kucnopoga He 6onee 0,9 mr 02 Ha 1 mr

ABYXBa/IEHTHOTIO »Xene3a.

XapaKkTepucTMkn OUAbTPYIOWEro CNof W TeXHO/NOrMYecKMe MOoKasaTen OCBET/INTE/IbHbIX
¢dunbTpoB npuseseHbl B Mpun. 16.

5.8. MarHutHyto 06paboTKy BOoAbl HAANEXKUT OCYLLECTBAATL B 3/IEKTPOMArHUTHbIX annapartax uam
B annapaTax ¢ NMOCTOAHHbIMWU MAarHUTamm.

5.9. Mpw BbiBOpe 0b6e3Kenesnsaowmx GUAbTPOB U MarHUTHbIX anmnapaTos caeayet NPUHMMATD:

Npou3BOAMTENIbHOCTL - MO MaKCMManbHOMY 4YacOBOMY pacxody BOAbl Ha ropsuyee
BOJOCHab»eHue, T/y;

KO/IMYECTBO - No Tpebyemoli NponsBoauTebHOCTM 6e3 pe3epBa;

5.10. Hanps:KeHHOCTb MarHMTHOro nosa B paboyem 3a3ope MArHUTHOrO anmnapata He AOJIKHA
3
npesbiwats 159-10° A/m.

B Cc/lydae NpuMeHeHUA 3N1EKTPOMArHUTHbIX annapaTtos HGO6XOAI/IMO npegycmatpmBatb KOHTPO/1b
HaNPAXEeHHOCTN MAarHMTHOTO NOaA NO CUE TOKaA.

5.11. Ana geaspaunm Boabl A0MKHbI TPUHUMATLCA TepMmudeckne geaspatopbl no NOCT 16860, Kak
npaBuao, CTPYMHbIE BEPTUKA/bHbIE.

Ona BaKyymHOM pgeaspaumm [ONYCKaeTcA MCNOAb30BaTb [AeaspaTopbl CO  CTPYMHbIMMU
TapenbyaTbiMM KOMIOHKaMM NPU UCXOAHOM BOAE C KapBOHATHOW KEeCTKOCTbIO OT 2 A0 4 Mr-3KB/N Uam ¢
KO/IOHKaMM C HAaCaA04HbIMMU KepaMMUYECKMMM KOIbLLaMM NPU BOAE C KapHOHATHOW EeCTKOCTbIO 40 2 Mr-
3KB/N, NpU BoAe C KapBOHATHOM KECTKOCTbIO OT 4 40 7 Mr-3KB/N [0MXHbI UCNOb30BaTLCA AeaspaTopsl
CO CTPYMHbBIMM Tape/ibyaTbiMM KOJIOHKaMMU B COYETAaHUN C MarHUTHOW 06paboTKoM BOAbI.



B aTmocdepHbIX AeaspaTopax Mpu UCXOA4HOM BoAe C KapbOHATHOM MEeCTKOCTbIO A0 2 Mr-3KB/A
AOMYCKaeTcA NPUMEHATL CTPYIMHbIE TapebyaTble KONOHKMU.

5.12. MpousBoauTenbHOCTL AeaspaTopa, T/4, MPUHUMAaeETCA Mo cpeaHemy pacxody BoApbl Ha
ropadee BogocHabxeHue. Yncno geaspatopoB A0JKHO ObITb MUMHUMAAbHbIM, 6e3 pe3epBsa.

5.13. PasmeweHue AeaspauMoOHHbIX KOJIOHOK BHE MNOMELLEHUA HA OTKPbITOM BO34yxe He
pekomeHayeTca.

5.14. Mpu peaspaumm BOAbl B KayecTBe [easpauMOHHbiXx 6akoB cnegyeT npesycMaTpusaTb
6e3HanopHble (OTKpbITbIE) BGaKM-aKKymyaaTopbl. Ecan nocneaHue TpebyloTca B CUCTEME TOpPSAYEro
BOAOCHAbKeHWA, yCTaHOBKA A,ea3paTopHbIX 6aKoB He peKomeHayeTcs.

5.15. B TennoBbix NyHKTax C 4€a3paToOpHONM YCTaHOBKOM caeayeT NpeaycMaTpurBaTb BO3SMOMXKHOCTb
noAa4un BoAbl B CUCTEMY ropAYero BoAocHabXeHns NoMUMO aeaspaTopa.

5.16. BbiCOTy YCTAHOBKM [€a3paTOPHON KOJIOHKU C OTKPbITbIM HAaKOM-aKKYMyAsTOPOM cieayeT
NPUHMMATL M3 ycnoBuA, obecneymBatowWwero NOCTYN/IEHWE AEea’pPUPOBaAHHOM BOAbI CAMOTEKOM Ha
KONIOHKM B B6aK Npu HamBbICLLEM YPOBHE BOAbl B bake.

5.17. Boga 13 geaspaumoHHON KOIOHKM B BaK-aKKyMyNATOP NoAaeTcsa B HUMKHIOW YacTb 6aka nog,
MWHMMabHBIN YpoBeHb BoAbl NO Tpybam c oTBepcTuamu. OTBEpCTMS pacnosaratoTca BAOAb TPybbl B
rOPM30HTaIbHOW NIOCKOCTY.

5.18. 0O6A3aTeNbHbIMU 31eMeHTaMN BaKyyMHOro fieaspartopa fABAAKTCA OXNaAuTenb Bbinapa U
rasooTcacblBalolLlee YCTPOMNCTBO A/ OTBOAA HEKOHAEHCUPYIOLLMXCA ra3oB U NoAAepXaHUA Bakyyma B
AeaspaTope.

B KauecTBe ra3ooTCcacbiBalOLWEro YCTPOMCTBA CieayeT NpPesyCcMaTpUBaTh BOAOCTPYMHbIE IXKEKTOPbI
C Hacocamu u H6akom pabouenn Boabl. [lonycKaeTca BMECTO BOAOCTPYMHbIX 3YKEKTOPOB C HacoCamu
NPUMEHATb BaKyyM-HacoCbl.

YMcno HaAcoCoB W IKEKTOpOB caedyeT npeaycmaTpueaTb He MeHee [ABYX K KaH(AOVI
p,eaapau,MOHHoﬁ KOJIOHKE, OANH N3 KOTOPbIX ABNIAETCA PpeE3E€PBHbIM.

5.19. [Ana 3aWmMTbl BHYTPEHHENW MNOBEPXHOCTM OaKOB-aKKyMYyNATOPOB OT KOPPO3UU U
[€easpMpoBaHHON BOAbl B HUX OT a’spauun, Kak MNpaBuao, cneayeT NPUMEHATb FepMeTUIMPYIOLLYIO
KUOKOCTb Mapku Al-4U. Mpu 3TOM B KOHCTPYKUMKM OaKa creayeT npeaycmMaTpuBaTb YCTPOWCTBO,
MCK/toYatoLLEE MONaAaHMe repMeTU3NPYIOLLEN KUAKOCTU B CUCTEMY FTOPAYEro BOAOCHAOKeHUA.

JonyckaeTca NpUMeHATb KOMBMHaumio 3awmTbl 6aKOB OT KOPPO3MM W BOAbl OT aspauumn ¢
NMOMOLLbIO AHTUKOPPO3UOHHbIX MOKPLITUIA (HAaMmpUMep, Ha OCHOBE LMHKCUMKATHOW KOMMO3ULUK
"Bapbep IM"), a TaKkKe KaTOAHOM 3aWUTbl, METANIM3ALUMOHHbLIX MOKPbITUI B COYETaHUU C
aHTWA3PaLUMOHHBIMKU NABAOWMMK WIAPUKaMU, U3TOTOB/IEHHbIMU U3 BCMEHMBAIOLLErOCA NOAMMEPHOTro
maTepuana.

Mpn OTCYTCTBMM BaKyyMHOM Aeaspauuu 3awuMTbl BoAbl B Hakax OT aspaumm He Tpebyetca, a
BHYTPEHHSAA NOBEPXHOCTb 6AaKOB A0/XKHa ObITb 3alUMLLIEHA OT KOPPO3UK 33 CHET NPUMEHEHUSA 3aLLUTHbIX
NOKPbLITUMA NN KAaTOAHOWM 3aLLUNTHI.

5.20. CununkatHyo 06paboTKy BoAbl U ee noglienavyMBaHuWe, OCYLLECTB/AAEMblE COBMECTHO C
Aeaspaumeit (cm. Mpun. 15), cneayet npeaycmatpusaTth NyTem Ao6aBAeHUs B UCXOA4HYIO BOAY pacTBopa
*WAKOro HAaTpUeBoro cTtekna, nsrotosanaemoro no NOCT 13078.

CUAMKaTHBIA MOAY/b KUAKOTO HAaTPUEBOTO CTEKNA AOJIKEH ObiTb B Npeaenax 2,8 - 3,2, npu 3Tom
MeHbllee 3HaYeHue Moayns ciegyeT NPUHUMATL MPU UCXOLHOW BOAE C OTPULATE/IbHbIM MHAEKCOM



HacblweHusa, 6osibliee - C MONOXUTENbHBIM WHOEKCOM HacblWeHus. JlonyckaeTca npuMeHeHue
BbICOKOMOAY/IbHOTO }KUAKOro CTEKAA C CUANKATHbIM moaynem 3,8 - 4,2 dupmbl "KapTak".

MpepenbHo gonyctuman KoHueHTpauma (MNAK) coeamHeHunint kKpemHus 50 mr/n (B nepecyerte Ha
: ~2- f~2- .
SIO3 ). B ykasaHHyto BennunHy BxoAAT HauanbHas koHueHTpauma S1OZ 8 ucxogHoit Boge m aosa
BBOAMMOTO *KMAKOro HaTPMEBOro CTEKNA.

MoawenaymBaHme AOMNYCKAETCA TaKKe OCYLLEeCTBAATb APYTMMU peareHTamMu, YA0BAETBOPAOLLMMM
TpeboBaHMIo N. 5.4 HacToALLErO CBOAA NPaBUI.

5.21. [lo3y *KMAKOro HATPMEBOTO CTEK/A, BBOAUMOIO ANA CUMKATHON 06paboTKKM Boabl, cneayet
npuHmMmartb no Mpwun. 17.

Ana noawenaynsaHma soapl cneapyetr npeaycmatpuBatb BBeAeHUE B UCXOOHYHO BOAY XUAKOIoO

: ~2- o
HaTpMeBOro CTeKNa B Konuyectse 2,8 mr (B nepecyeTe Ha SIO3 ) Ha 1 Mr cBsAi3bIBAaeMOW YrIeKMUCNoThI (

. §~2- o
CO2 ), HO He Bbiwwe 50 Mr/n ¢ y4eTOM HayaIbHON KOHLEHTPaLUMK SIO3 B UCXO4HOM BOAeE.

5.22. [o3upoBaHMe pacTBOPa KUAKOFO HATPUEBOro CTEKAA A1A CUIMKATHON 0b6paboTku wu
noguenaymBaH1sa BoAbl NPeaycMaTpMBaEeTCs C NMOMOLLbIO BbITECHUTENbHOIO WalkiboBOro 403aTopa,
ycTaHaBaMBaemoro 6e3 pesepBa. [onyckaetcs MpUMMEHEHME aBTOMATM3MPOBAHHbLIX MAYHXKEPHbIX
HaCOCOB-403aTOpPOB.

5.23. MecTo BBOAa pacTBOpA }KMUAKOrO HaTPUEBOIO CTEKA B BOAY CaeAyeT npeaycmMmaTpmuBaTthb:

npu KapboHATHOM KECTKOCTU UCXOAHOMN BoAbl A0 4 Mr-3KB/N - B Tpy6ONpoBOA X0N04HOM BOAbI A0
BoZonoforpesaTtens;

npu KapboHaTHOM KecTKocTu 6osiee 4 Mr-3KB/A U HaAVUMKM UMPKYNSALMOHHOrO TpybonpoBoaa B
cUCTEeMe  LEeHTPaIM30BAHHOIO ropsAYero BOAOCHAbXeHuMA - B TpybonmpoBOZ Harpesaemon BoZbl
HenocpeacTBEHHO Nepes MOACOEAMHEHUEM UMPKYISALMOHHOrO TpybonpoBoZa, a npu OTCYTCTBUM
LMPKYAALMOHHOIO TPpybonpoBoaa - B TPy6onpoBog ropayeit Bogpl Nocie BOAONOAOrpeBaTeNs.

5.24. [ns TexXHONOIMYEeCKOro KOHTPOsA KavecTBa o06paboTaHHOW BoAapl HeobxogmMmo
npeaycmaTpuBaTb YCTPOMCTBO LWTYLEPOB C KPaHAaMW YCIOBHbIM AUAaMETPOM Dy = 15 mm Ha

TpybonpoBogax ob6paboTaHHOM BOAbI.

Ha npobootbopHbix TpybonpoBodax AOJHbI NPeaycMaTpmMBaTbCA  XOAOAUNBbHUKKU — AAA
oxnaxaeHuna npob ao 40 °C. B cnyyasax KOHTPOAA COAEpPIKaHUA B BOAE PAacTBOPEHHOro Kucaopoaa u
Xenesa wTyuep otbopa npo6, noaoaawmii TpybonpoBoa M 3MEEBMK XONOAUAbHUKA [OOMKHbI
npeaycmaTpmBaTbCa M3 KOPPO3UOHHO-CTOMKMX MaTepManos.

6. OTOINJIEHUE, BEHTUAUMA, BOAOMPOBOA N KAHATM3AUMA

6.1. Mpy NpOEKTUPOBAHMUM OTOMJIEHMA, BEHTUAALUKM, BOAOMPOBOAA WM KaHa/nM3aLMK TennoBbixX
NMYyHKTOB cneayeTt BbINoAHATbL TpebosaHus CHuM 2.04.05-91*, CHuM 2.04.01-85, a TaKKe yKasaHuA
HacToALero pasgena.

6.2. OTonneHWe NOMeLLEeHUI He NpPeayCcMaTPUBAETCA, eCIM UMelLWMecs B HUX TeN/10BblaeIeHns
oT 0bopyaoBaHMA U TPYBONPOBOAOB AOCTAaTOYHbI A1 060rpeBsa 3TUX NOMELLEHUN,

an H806X0,CI,VIMOCTVI YCTpOVICTBa cnctem otonsieHnAa oTaAe/IbHO CTOAWMX TeN10BbIX MYHKTOB 3TU
CnCTembl cnegyet NpUCcoegunHATb K pr6OI'IpOBO,CI,aM TEeNnNoBbIX CETEN Ha BbIXO04e U3 TEMNZIOBOIO NMyHKTa C
yCTaHOBKOVI I,CI,I'I«':!(I)F)aI'MbI AanAa raweHunAa N36bITOYHOrO Hanopa.



6.3. B TennoBbiXx MNyHKTax AO/KHA NpeaycMaTpuBaTbCA MNPUTOYHO-BbLITAXKHAA BEHTUAALMS,
paccuuTaHHas Ha Bo34yxoobmeH, onpedensemblA MO TenaoBblaeneHMam OT Tpybonposoaos U
obopyaosaHus.

TemnepaTtypa Bo3ayxa B paboyein 30He B XON04HbIN M NePexosHbl Nnepmnoapl roga A0AXKHa 6biTb
He 6onee 28 °C, B Tennblil nepuos roga - He 6onee yem Ha 5 °C Bblle pPacyeTHOM TemnepaTypbl
Hapy»XHOro Bo3ayxa Mo napameTpam A.

Mpun pasmeleHnn TeNN0BbIX MYHKTOB B KUbIX U O6LLI,€CTB€HHbIX 340aHNAX chegyet NnponssoanTb
I'IpOBepO‘-IHbIﬁ pacyeT TeI'II'IOFIOCTyrIHEHMﬁ M3 nomeuwleHnA TenanoBoro nNyHKTa B CMEXHble C HUM
nomeweHuaA. B C/Qlydae npesblileHnA B 3TUX NOMeELWLEHNAX ,CI,OFIYCTMMOﬁ TeMNEPATypbl BO34yxXa cheayer
npegycmaTtpmeatb MepPoONpuUATUA NO ,D,OI'IOI'IHVITEIIbHOﬁ TENION30NAUNN Orpaxgatowmnx KOHCpr}(LI,Mﬁ
CMEXKHDbIX ﬂOMeu.LEHMVI.

6.4. MpouncTKy TPyboNpoBoAOB B TEMAOBbIX MYyHKTaX M cucTem notpebieHus TennoTbl cnegyet
Npon3BOAUTbL BOAOMNPOBOAHOMN BOAOM UM CXHKATbIM BO3AYXOM.

6.5. OnopoxHeHne TpybonpoBoaoB U 060PYA0BaAHUA TEMIOBbLIX MYHKTOB U CMCTEM MOTpPebeHus
TENA0Tbl AOJ/IKHO OCYLLECTBNATLCA CAMOTEKOM B KaHa/M3aLMIO C Pa3pbiBOM CTPyM Yepes BOPOHKY,
pPaKoBMHY WKW BOAOCOOPHLIN MNPUAMOK. MpU HEBO3IMOXKHOCTM obecneynTb OMNOPOXKHEHME CUCTEM
CaMOTEKOM L0JIKEH NpeaycMaTpmUBaATbCA PYYHOM HACOC UM HAaCOC C SNEKTPONPUBOLOM.

OI'IOpO)KHEHMe KOHAEHCATHbIX 6akos npeaycMmaTtpmBaeTCcAa No HaNMopHbIM KOHAEHCATONPOBOAaM, B
BO[],OC60prIVI NMPUAMOK AO0NyCKaeTcA npeaycmatpmBatb CanB KOHAEHCATA, OCTaBLIErocA B bake HuXke
YPOBHA BCaCblBakOLWUNX I'Iany6KOB HaCoCOB.

6.6. B nony TennoBoro nNyHKTa caeayer npeaycmaTpuBaTb Tpamn, €CM OTMETKU CUCTEMbI
KaHanusauuu, BOAOCTOKAa WAM MOMYTHOTO [APEHaa TenaoBblX CeTel MO03BOMAT OCYLLeCTBAATb
CaMOTeYHbIA 0TBOA, CNy4YaliHbIX BOA, B 3TW CUCTEMbI, UM BOAOCHOPHDINA MPUAMOK NPU HEBO3MOXHOCTU
CaMOTEeYHOro 0TBOAA C/y4aliHbIX BOA,

6.7. [lna oTKaukM BoAbl U3 BOAOCOOPHOrO MPUAMKA B CMCTEMY KaHa/nM3auMu, BOAOCTOKA WM
MOMNYTHOrO ApeHaka A[O/KeH NpeAycMaTpuBaTbCA OAMH ApeHaXkHblt Hacoc (6e3 pesepsa). B
NoA3eMHbIX TEMAOBbIX MNyHKTax [AO/KHbl  NPeaycMaTpuMBaTbCA ABa  APEHaMKHbIX Hacoca C
3N1EKTPONPUBOLAMM, OONH U3 KOTOPbIX - Ppe3epBHbIA. Hacoc, NpeAHasHayYeHHbIM 41A OTKauku BoAbl U3
BOA0COOPHOro NpUAMKa, He AO0NYyCKaeTcA MCNOb30BaTh A4/1A NPOMbIBKM CUCTEM NOTpebieHnA TennoThbl.

7. 9TEKTPOCHABXEHWE N SJTEKTPOOBOPYJOBAHUE

7.1. TpM NPOEKTUPOBAHUM 3NEKTPOCHABXKEHUA U 31eKTpoobopyaoBaHMA TENOBbIX MYyHKTOB
cnenyet pyKoBoAcCTBOBaTbcsA TpeboBaHuMaMM "lpaBun  yCTpoWcTBa 3s1eKTpoycTaHoBok" (MY3) wu
YKa3aHUAMM HacToALLEero pasgena.

7.2. Tennosble MyHKTbl B YacTW HAZAEKHOCTU 3/EKTPOCHAGXKeHUAa cieayeT OTHOCUTL K
anekTponpuemHukam |l Kateropum npu YCTAaHOBKE B HWX MNOAKAUMBAIOWMX CMECUTE/IbHBIX WU
UMPKYIALMOHHBIX HAacOCOB CUCTEM OTOMJIEHWUA, BEHTUISILMM U TOPSAYEro BOLOCHAOXKEHUs, a TaKke
3anopHOl apmaTypbl NPU TeneyrnpasaeHUn.

7.3. B TennoBbIx NyHKTax cieayeT npeaycmaTpuBaTb paboyee UCKycCTBEHHOE ocBelleHue anaa Vi
paspaaa 3puTenbHOM paboTbl M aBapuiiHOE OCBeLLEeHMeE.

7.4. 3ﬂeKTpW-IeCKV|e CETU O01XKHbI obecneuynBaTb BO3MOXKHOCTb pa6OTbI CBApPOYHbIX annapaTtoB A
PYYHOIO 3/1IEKTPOMEXAHNYECKOTO MHCTPYMEHTA.

7.5. MecTHOe ynpaBaeHue 3a4BUKKaMKM C 91eKTPONPUBOAAaMM M HAacOCamu anAa nogsemHbix LITT
OOKHO Ay6AMPOBATLCA AUCTAHLMOHHbBIM YPaBJAEHMEM CO LLUTA, PACNONOKEHHOTO HA BbICOTE HE HUMKE



I'IﬂaHVIpOBO‘-IHOﬁ OTMETKU 3eMNN.

7.6. dnekTpoobopyaoBaHMe AOMKHO OTBeYaTb TpeboBaHuam (YD ana paboTbl BO BAAMKHbLIX
NOMeLLEHUAX, @ B MOA3EMHbIX BCTPOEHHbIX U NPUCTPOEHHbIX TEMO0BbIX MYHKTAX - B CblIPbIX MOMELLLEHUAX.

7.7. Ona MeTanIMYeCcKUX 4YacTell 3/IeKTPOYCTAaHOBOK, He HaXoAAWMXCA Mo HanpaxXeHuem,
O0MKHO BbITb NPEAYCMOTPEHO 3a3eM/IEHME.

8. ABTOMATU3ALNA N KOHTPOJ1b

8.1. CpeacTBa aBTOMaTM3aLUMKM M KOHTPOAA A0/IKHbI 06ecneunBaTtb paboTy TennoBbIX NYHKTOB 6e3
NOCTOSHHOTO O6C/YKMBalOWEro nepcoHana (c npebbiBaHMem nepcoHana He 6onee 50% pabouero
BpemMeHu).

8.2. ABTOMaTU3aLMA Ten0BbIX MYHKTOB 3aKPbITbIX N OTKPbITbIX CUCTEM TeNA0CHabKeHUs AoMKHa
obecneuynBathb:

nogAepskaHue 3aJaHHOM TemnepaTypbl BOAbl, MNOCTynawwWwein B CUCTEMYy TOpsYero
BOAOCHabKeHus;

peryanpoBaHue nogayv TemnaoTbl (TEns0BOro MoToka) B CUCTEMbI OTOMJEHUA B 3aBUCUMOCTU OT
M3MEeHEeHMA NapameTpPOoB HapY»KHOro BO3AyXa C LieNblo NoAaepKaHua 3aJaHHON TemnepaTypbl Bo3ayxa
B OTaN/AMBaEMbIX NOMELLEHUNAX;

OorpaHMYyeHMe MaKCMMaNbHOIO Pacxoga BOAbl M3 TEMJOBOW CETU HA TEMNOBOM MNYHKT NyTem
NPUKPLITUA KNanaHa peryaaTopa pacxofa TENOTbl Ha OTOMNJIEHME 3aKPbITbIX CUCTEM TEMIOCHABXKeHUA
ONR OTAENbHbIX KUAbIX U OOLWECTBEHHbIX 343aHUN U MMKPOPAMOHOB C MAKCMMasbHbIM TEMNI0BbLIM
MOTOKOM Ha BEHTUAAUMIO MeHee 15% MaKcMManbHOro Tensj0BOro NMoToKa Ha oTonneHwe nMbo nytem
MPUKPbLITUA KNamaHa perynatopa TemnepaTypbl BOAbl, MOCTyNaloWen B CUCTEMY FOpAYero
BOAOCHab)KeHMA B TEMAOBbIX MYHKTAX OTKPbITbIX CUCTEM Tenj0CHabXKeHMA W 3aKpbITbIX CUCTEM
TEN/0CHabXeHUA NPOMbILIEHHbIX 34aHUM, @ TaKXKe XKU/bIX MUKPOPANOHOB M OBLLECTBEHHDLIX 343aHUN C
MaKCMMa/IbHbIM TEM/I0BbIM NOTOKOM Ha BeHTUAALMIO 6onee 15% MaKcMManbHOro TenioBoro NOTOKa Ha
oTonneHue. [lonyckaeTca OrpaHUYEHNe MAaKCMMabHOrO Pacxoda BOAbl U3 TEMNA0BOM CETU Ha TENI0BOM
MYHKT NyTEM YCTAHOBKW CMeELNanbHOro peryaatopa c KnanaHom Ha nogatowem Tpybonposoae. 3Ty e
pO/ib BbINOIHAET PEryaaToOp NMOCTOAHCTBA Pacxofa BOAbl, YCTaHaB/NMBaEeMbI Ha nepemblyke |l cTyneHu
Bogonogorpesatens (CM. puc. 8) Mpu OTCYTCTBUM PEryasaTOpOB pacxofa TersioTbl Ha OTOMJeHME U
3aKPbITOM 3a4BUNKKE Nepemblykm b;

nogaepkaHue Tpebyemoro nepenaga asneHuii Boabl B nogatowem 1 obpaTtHom Tpybonposoaax
TennosbIx ceteit Ha Beoge B LTI nan UTM npu npesbileHUM PpaKTUHECKOro nepenaaa AaBAeHUM Hag,
Tpebyembim 6onee yem Ha 200 KMa;

MWHWUMaA/IbHOE 3a4aHHOE [JaBJsieHne B O6paTHOM pr6OI'|pOBO,CI,e cncrtembl oTonneHuAa npu
BO3MOXHOM €ro CHUXeHuu,;

noaaep:aHue Tpebyemoro nepenaga fasJeHU Boapl B Nogarowem u obpaTHom Tpybonposoaax
CUCTEM OTOMJIEHUA B 3aKPbITbIX CUCTEMAX TENJOCHAbKeHUA MpPU OTCYTCTBUM PeryisaTopoB pacxona
TEenAOTbl Ha oTonieHne (cm. puc. 7, 8), a TaKKe YCTaHOBKE KOPPEKTUPYIOLLMX HACOCOB,
XapaKTePU3YIOLUXCA U3MEHEHUEM Hanopa B npeaenax bonee 20% (B AvanasoHe paboumx pacxonos),
Ha NepemblyKke MexKay 06paTHbIM M NoAatowmm Tpybonposoaamm Tena0BoM ceTh (Cm. puc. 1, 2);

BK/IIOYEHWNE U BbIKOYEHME NOANMUTOYHbIX yCTpOVICTB ana nogaepxaHmAa CtatTuyeCcKoro AasaeHunA B
cncremax TeI'I}'IOI'IOTp86!'IEHMFI npu nx HesasncMMom npncoegnHeHuMN,

3alNTy CUCTEM n0Tpe6neva TeNNOoTbl OT NOBblWEeHWA AaBNeEHUA WUAKN TemMmnepaTypbl BOAbl B
pr6or|poso,a,ax 3TUX CUCTEM NPU BO3MOXKHOCTU NpeBbIWEHNA A0NMYCTUMbIX NAPaMETPOB,;



noaaep:aHue 3a4aHHOMO AaBAEHUA BOAbl B CUCTEME FOPAYEro BOAOCHAGKeHUS;
BKNHOYEHME M BbIKNHOYEHWE KOPPEKTUPYIOLLMX HAacOCOB;

6/10KMPOBKY BK/IIOYEHMA PE3ePBHOIO Hacoca Npwu oTKAUYeHMM paboyero;
3aLLMTY CUCTEMbI OTOM/IEHNA OT OMOPOXKHEHUS;

npekpaweHne nogayn sogbl B GaK-aKKYMyﬂﬂTop nwin B paCLLIMpMTeﬂbeIﬁ 6ak npn HE3aBUCMMOM
npuncoegnHeHn cuctem oOTonaeHUA No OOCTUXKEHUN BepXHEro YpPOBHA B 6ake M BKAOYEHUE
noANMUTOYHbIX yCTpOVICTB npun AO0CTUXKEHNN HUXKHETO YPOBHA;

BK/IIOYEHME U BbIK/OYEHNE APEHAXKHbIX HAaCOCOB B MNOA3EMHbIX TEMI0BbIX MYHKTax NO 3a4aHHbIM
YPOBHAM BOAbl B IPEHAXKHOM MPUAMKE.

MpmevaHue. ABTOMATU3ALMIO AE€as3PaUMOHHbIX YCTAHOBOK PEKOMEHAYETCA npeaycmaTpuBaTth B
cootBeTcTBuM co CHul [1-35-76.

8.3. [na yuyeTa pacxoga TenaoBbiX MNOTOKOB W pacxoda BoAbl MNOTPEOUTENAMM AO/MKHbI
npegycmaTpmBatbcs NpMbopbl yyeTa TENIOBOW 3HEPTMU B COOTBETCTBMM C "lMpaBuiamm yyeTa OTnycKa
TennoBoi sHeprumn".

8.4. Mpn Hes3aBUCMMOM MPUCOEUHEHUN CUCTEM OTOMJIEHMA K TenJioBbiM ceTAM chneayeT
npegycmaTtpueaTtb FOpFI‘-IEBOAHbIVI BOOOMEP Ha pr6OI'IpOBO[l,e ANA NoANMUTKU CUCTEM.

8.5. Pacxogomepbl M BOAOMEPbI AOMXHbI PAacCYMTbIBAaTbCA Ha MAKCMMAJbHbIA YaCOBOW PaCXoA,
TennoHocutena no Mpun. 10 u nogbupatbca Tak, YTOObI CTaHAAPTHOE 3HAYeHWe BepxHero npegena
nsmepeHma 6b110 6ANKANLLIMM MO OTHOLLEHMIO K 3HAYEHUIO MaKCMMa/IbHOTO YacoOBOro pacxoaa.

8.6. MpMMeHeHWe B OTKPbITbIX CUCTEMAX TEMNOCHABKEHMA U CUCTEMaX FropAYero BoA40CHabKeHNs
PTYTHbIX ANPMaHOMETPOB He AOMYyCKaeTCA.

8.7. [OnvHa npAmbIX Yy4acCTKOB TpybonpoBoAa A0 W MNOCAE W3MEPUTENbHbIX YCTPOWUCTB
pacxo40MepoB A0/KHA ONpeaensiTbCA B COOTBETCTBUM C MHCTPYKUMAMM Ha NpUbopbI.

8.8. Mpu noaavye oT UCTOUYHMKA TEMNOTbI NOTPEbUTENIO Napa HECKObKUX Pa3INYHbIX NapaMeTpos
[AOMyCKaeTca 414 ydYeTa BO3BPaLL@eMoro KoHAeHcaTta npeaycmaTpuBaTh OAMH pacxogomep Ha obliem
KOHAEHCAaTONPOBOAE NOC/Ie KOHAEHCATHbIX HAaCOCOB.

8.9. B TennoBbix NyHKTax € pacxoZom Tennotbl 6osnee 2,3 MBT, Kak npaBuao, AOKHbI
npeaycmaTpmuBaTbCA Cieaytolme KOHTPObHO-U3MepUTeNbHble NpUbopbI:

a) MaHOMeTpbl camonuuyliMe - Mocie 3anopHOW apmaTypbl Ha BBOAE B TEMAOBOW MyHKT
nogamowero U obpatHoro TpybonNpoBOAOB BOAAHbLIX TEMAOBbIX CeTei, NaponpoBOAOB W
KOHAEHCaTONPOBOAOB;

6) maHOMeTpbI NOKa3bliBatoLiue:

[l0 3aMOpHOM apMaTypbl Ha BBOAE B TEMJIOBOM MYHKT TPYOOMNPOBOAOB BOAAHbIX TEMNOBLIX CETEN,
NaponpoBOAOB M KOHAEHCATONPOBOAOB;

Ha pacnpeaesimtesibHoOmM “1 C60pHOM KONNNIEKTOPAX BOAAHDbIX TEM/10BbIX ceTen u naponposoaos,
nocne ysna CMeleHunA;

Ha naponpoBodax Ao U nocne peayKuMoHHbIX K/1anaHOB,



Ha TpybonpoBogax BOAAHbLIX TENJOBbIX CeTei M MaponpoBodax A0 W NOcCAe perynatopos
[aB/eHus;

Ha nojarowmx TpybonpoBoaax Nocse 3anopHO apMaTypbl HA KaXKAOM OTBETBAEHMU K CUCTEMAM
notpebaeHna TennoTbl M Ha o0b6paTHbIX TpybonpoBodax A0 3anopHOM apmaTypbl - W3 CUCTEM
notpebaeHna TennoTbl;

B) LWITYLEPbl AN MaHOMETPOB - A0 M NOC/e rpA3eBMKoB, GUNLTPOB N BOAOMEPOB;

r) TepMOMETpPbl CaMONULIylWMe - MocAe 3anopHOM apmaTypbl Ha BBOAE B TEMJOBOW MYHKT
Tpyb0onpoBoA0B BOAAHbIX TEM/IOBbIX CETEN, NAaPONPOBOAOB M KOHAEHCATONPOBOAOB;

A1) TepMOMeTpbI NOKasbliBatoLme:
Ha pacnpeaennTesibHOM U C60PHOM KOJIJIEKTOPaX BOAAHbIX TEM/I0BbIX CETEN 1 NaponpoBO/Os;
Ha TpybonpoBoAax BOAAHbIX TEMOBbIX CETEN NOCAE Y3/1a CMELLEHNS;

Ha nodalowWwmx U obpaTHbIX TPYBONPOBOAAX U3 KaxAoW CUCTeMbl NoTpebaeHMA TenaoThbl No Xoay
BOZbl Nepes, 3aBUKKON.

8.10. B TennoBbIX NyHKTaX C pacxo4om TenaoTbl 40 2,3 MBT A0AXKHbI NpeaycMaTpmuBaTbCa:
a) MaHOMEeTpbI NOKa3blBatoLMeE:

nocsie 3anopHOM apmaTypbl Ha BBOAE B TEMI0BOM MYyHKT TPyOOMNPOBOAOB BOAAHbLIX TEMIOBbIX
ceTell, NaponpoBOA0B U KOHAEHCATOMNPOBOAOB;

nocnae yssa CMeLleHunA;

[0 W nocne perynatopoB AaBfieHWa Ha TpybonpoBogax BOAAHbLIX TEMNIOBbIX CeTeld MU
naponpoBoAOB;

Ha naponposoAax Ao U nocne pegyKuMOoHHbIX KNanaHOoB;

Ha nogatoLmx Tpybonposogax noc/ie 3aNOpPHOM apMaTypbl Ha KaXKAOM OTBETB/IEHUM K CUCTEMAM
notpebneHns TensoTbl M Ha o0O6paTHbIX TpybonpoBogax 4O 3aMopHOM apmaTypbl - W3 CUCTEM
noTtpebseHna TennoTbl;

6) WTyuepbl 419 MAHOMETPOB:

[0 3aNopHON apmaTypbl Ha BBOAE B TENJI0BOW NYHKT TpybOMNpOBOAOB BOAAHbIX TEMNOBbIX CETEN,
NaponpoBOAOB M KOHAEHCATONPOBOAOB;

40 U nocne rpA3esnKos, d)l/lﬂprOB 1M BOOAOMEPOB,
B) TEPMOMETPbLI NOKa3blBakoWmne:

nocne 3anopH0|7| apmaTtypbl Ha BBOAE B TennoBoM NYHKT TDY6OI'IpOBOFI,OB BOOAHbBIX TENNOBbIX
ceTen, naponposoaoB M KOHAEHCATONPOBOAOB,

Ha pr6onposop,ax BOAAHbLIX TEN/TOBbIX ceTel nocne Y3/1a CMelleHunA,

Ha obpaTHbIXx TpybonpoBogax w3 cuctem noTpebneHua TennoTbl MO XO4y BOAbl nepes
3aZBVKKAMM.

8.11. MNokasblBaloWMe MaHOMETPbl U TEPMOMETPbI AO0/KHbI NpeaycMaTpMBaTbCca Ha BXxode W
BbIXxo4e TPybonpoBoA0B rpetolleil U HarpesaemMol BoAbl ANA KaXKAolh CTyneHU Bogonoaorpesatenel



Cncrtem ropadero BOAOCHa6)'KeHVIFI M otonaeHua.

8.12. MNMoKa3biBatoWwme MaHOMETPbI AOMXKHbI NPpeayCcMaTpmMBaTbCA nepes BCacbiBaloWMMN U Nocne
HarHeTaTe/IbHbIX NAaTPYOKOB HAaCOCOB.

8.13. lMpwn ycTaHOBKe camonUWyLMX TEPMOMETPOB U MaHOMETPOB caedyeT NpeaycmaTpuBaTb
KPpOMe HMX Ha Tex e TpybonpoBofax wWTyuepbl A58 MOKAa3bIBAOWMX MAHOMETPOB U TMAb3bl ANA
TEepMOMETPOB.

8.14. B cnyyaax Korga npubopbl yyeTa pacxoda TennoTbl KOMMIEKTYIOTCA CaMOMULYLLMMKN UK
MOKa3blBaOLLMMMN PACXO40MEPAMU, TEPMOMETPAMM MU MAaHOMETPaAMM, NPeaycMaTpuBaTb Aybavpyowme
KOHTPO/IbHO-M3MepUTENbHbIE NPUBOPLI HE cneayer.

8.15. ABTOMaTM3auUMIO U KOHTPO/Ab YCTAaHOBOK cbopa M BO3BpaTa KOHAeHcaTa cneayet
npeaycmaTpusaTtb B 06beme, ykazaHHoM B CHulM 2.04.07-86* ans KOHAEHCATHbIX HACOCHbIX.

8.16. [na peaspauMOHHbIX YCTAHOBOK CjaeayeT npeaycmaTpuBaTb CAeaylouwmne KOHTPOJIbHO-
namepuTesnbHble npubopbl: TEPMOMETPbl MOKA3bIBAKOLWME, YKa3aTeAn ypoBHA BoAbl B HaKax,
MaHOMETpPbI MOKa3blBatoWMe 1 camonuyume.

8.17. Ha mecTHOM wWMTe ynpaB/ieHWa ciaefyeT MNpeaycmaTpyMBaTb CBETOBYHO CUTHAAM3aUMIO O
BK/IIOYEHMM PE3EPBHbIX HACOCOB M AOCTUKEHUM CNeayoWnNX NpeaeNbHbIX NapamMmeTpoB:

TemnepaTypbl BOAbl, MOCTYMaloUWEd B CUCTEMY rOpPAYEro BOAOCHAGXeHUA (MUHMManbHaA -
MaKcuManbHas);

AaBneHns B 0bpaTHbIX TPYOONPOBOAAX CUCTEM OTOM/IEHMA KaKAoro 34aHua MaM B obpaTHOM
TpybonpoBoae pacnpenenuTenbHbiXx ceTei oTonaeHus Ha Bbixoge M3 UTMN  (MUHMManbHble -
MaKcumasbHble);

MUWHMMa/IbHOIO nepenaga AaBfieHMi B nogatowem n obpatHom TpybonpoBoaax TENNOBOMN CETU
Ha BXoZe n Ha Bbixoae n3 LTI;

ypOBHeﬁ BO4bl NZIN KOHAEHCATa B 6aKax u BOAOC60prIX npnuAMKax.

MpyM NPUMEHEHMM PErynaTopoB pacxoda TennoTbl Ha OTON/eHWe ciedyeT npedycmaTpuBaTb
CUFHAM3ALMIO O NPEBbLILEHUN 3a4aHHON BEANYMHBI OTKNIOHEHWA PeryiMpyemoro napamerpa.

8.18. MeTogMKka pacyeTa rpaduKoB PeryinMpoBaHUa nNogaym TennaoTbl Ha OTONAeHWe vy
notpebuteneit, nNoaaeprKUBAEMbIX CUCTEMOM aBTOMaTM3auMM, NpeaycCMaTPUMBaeMon B TENA0BbIX
NnyHKTax, npuseaeHa B Mpun. 18. Mpu pacyete 3TUX rpaduKOB CneayeT yuUTbIBATb NPUHATBIN Pexum
perysinMpoBaHusa OTMNYyCKa TeNA0Tbl Ha UCTOYHUKE, BHYTPEHHWE TEMN/I0BbIAENEHUSA B NOMELLEHMAX 343aHNI
N COOPYXKEHWN, METEOPOIOTMYECKME YCNOBUA U Ap.

9. ONCMNETHEPU3ALMA N CBA3b

9.1. [MCTaHUMOHHbIN KOHTPO/Ib 3a paboToii 06opyaoBaHMA M napameTpamu TenaoHocuTens
OCYLLECTBNAETCA B AMCMETYEPCKMX MNyHKTax npeanpuatMa  TenaoBbiXx ceTeil, o06beguHEHHOWN
ancnetyepckont  cayxkbe (OAC) Kunoro palioHa, MNPOMBIWAEHHOTO U Ce/IbCKOXO3AWCTBEHHOMO
npeanpuATUA AU Ha LWMTE YNPaBAEeHUA UCTOYHNKA TENOTHI.

Mpy TennocHabXeHuM OT KOTeNbHbIX MOLHOCTbIO 35 MBT M MeHee Aucnetyepusaluio
npeaycmaTpuBaTb He peKoOMeHayeTcA.

9.2. lucneTtyepunsauuna ocyLLecTBaAETCA:



aBapuiHO-NpeaynpeguTeNbHOM  CUrHanM3auMen  nyTem  nepegaynm  ogHoro  obuwero
CBETO3BYKOBOrO CMIHa/a O HapyLleHUAX peKMmMoB paboTbl, npeaycMmoTpeHHon B n. 8.17;

ANCTAaHUMOHHbIM yNpaBaeHNem;
TenemexaHmsaumeﬁ, KaK npaBnio, B TesieMmexaHU3npoBaHHbIX CUCTEMaX TeNNoCHabXeHus.

Mpn otcytctBum OAC Ha MPOMBILWAEHHOM WM CE/bCKOXO3ANCTBEHHOM MpeanpuaTum cnepyet
npeaycmaTpuBaTb aBapUHO-NPeaynpPeauTeNbHYIO CUTHAAM3aLUMI0 M3 WMHAMBUAYANbHbLIX TEn0BbIX
nyHKTos B LITI.

9.3. AuctaHUMOHHOE ynpaB/ieHWe cneayeT npeaycMaTpuBaTb Npu 060CHOBaHMM ANA KNAMNAHOB,
peryampyrowmx pacxos TenioTbl HA OTONNEHUE U FropAYee BOAOCHabXeHWe, B COOTBETCTBMM C nn. 3.9,
3.10, 3.15 1 3.16 n ana gpyroi apmatypbl n ob6opynoBaHuA.

9.4. lMpu TenemexaHn3aunm npesycMmaTpuBatoTCA:
a) TesieMsamepeHue Mo BbI3OBY CIEAYIOLLMX MAaPaMETPOB TEMIOHOCUTENSA:

TemnepaTypbl BoAbl B nogatowem Tpybonposoae TennoBoi cetn Ha Bxoge B LITM nam UTN npwm
otcytctBuM  UTM.  [Ona  KuabiX UM OOLLECTBEHHbIX 34aHWUIA  TeNeusmMepeHue TemnepaTypbl
npegycmaTpuBaeTcsa ogHo Ha Bce LUTM n UTI B AaHHOM MUKpPOpPaoHe Npu TeNI0CHabXeHnn oT 04HOro
MCTOYHMKa TENNOTbI;

TemnepaTypbl BOAbl B Mojatowem n obpaTHOM TpybonpoBoAax CUCTEMbl OTOMJIEHUA KaXKAOro
34aHus;

6) TenecurHanmsauma nytem nepeaayn ogHoro obLero CBETO3BYKOBOTO CUMTHa/a O HapyLleHUAX
peXxumoB paboTbl, npegycmoTpeHHoro n. 8.17;

B) TesieynpasaeHune npm o60cHOBaHUKN B 06beme, yKazaHHOM B M. 9.3.

9.5. [InA TenaoBbIX NYHKTOB Npu pacxoge Tennotbl 2,3 MBT 1 6onee cnegyeT npeaycMmaTpusaTh
TenedOoHHYI0 CBA3b C AUCMETYEPCKUM NYHKTOM.

10. TPEBOBAHMA MO CHMXEHMIO YPOBHEN LLYMA U BUEPALMN
OT PABOTbl HACOCHOIO O6OPYJOBAHUA

10.1. TpeboBaHMA HacToAWero pasgena AOJKHbl cobaogatbCcAa B Lenax npeaoTBpalLleHua
NpeBbIEHNA YPOBHEN Wyma U BMbpauum, gonyckaembix FOCT 12.1.003, FOCT 12.1.012 v CHuN 11-12-77
B 34aHUAX CO BCTPOEHHbIMW TEMIOBbIMM NYHKTAMM U 6AN3NEKALLMX K TENNOBLIM MYHKTaM.

MpumeyaHue. TpeboBaHMA HACTOALErO pa3gena PacnpoCTPaHATCA Ha Tenaosble MNYHKTbI
MPOMBILUMIEHHbIX W CE/NbCKOXO3AWCTBEHHbIX NPeAnpPUATUI, eCiM OHW MNPeayCMOTPEHbI TEXHUYECKUM
3aZlaHMeM Ha NPOEKTUPOBaHME TENIOBOrO MyHKTa.

10.2. TennoBble NyHKTbI, 0bopyayemble HacocaMu, He AONYyCKaeTCA pa3MeLlaTb CMEXKHO, Noa Unu
Hag NOMELLEHUAMU KWUMbIX KBAPTUP, CMAANbHbIX U WUFPOBbIX AETCKUX [AOLWKONAbHbLIX YUYpeXaeHWi,
CNasibHbIMMU MOMELLEHUAMWN LUKON-UHTEPHATOB, FOCTUHUL, OOLLEXKMUTUI, CaHAaTOpPUEeB, AOMOB OTAbIXa,
NnaHCMOHATOB, NanaTamu U onepauMOHHbIMU BONbHUL, NOMELLEHUAMU C ANUTENbHbIM NpebbiBaHUEM
60/1bHbIX, KabMHETaMU Bpayell, 3pUTENbHbIMU 3a1aMM 3PENULLHbIX NPEeANPUATUI, 32 UCKAKOYEHUEM TeX
NMyHKTOB, rAe ycTaHaBauBatoTca becdyHAameHTHble Hacocbl, obecneunBatoliye YpOBEHb 3BYKOBOrO
[OAaBNEHUs B CMEXKHbIX MOMELLLEHMAX, HE NPEeBbIWAoWM AonycTumblin no CHul [1-12-77.

I'IpMN\eanme. Ha Tensosble MNYHKTBbI, B KOTOpPbIX npegycmaTpmBaeTcA YCTaHOBKa
6eC¢YHAaMeHTHbIX HaCoCOoB, Tp86OBaHMH HaCTOoALWEro pasaesia He pacnpocCTpaHAKTCA.



10.3. MMHMManbHOE paccToAHME B CBETY OT OTAE/IbHO CTOAWMX HaseMHbix LTI A0 Hapy»KHbIX
CTEH NOMeLLEHMIN, NepedncieHHbix B n. 10.2, A40NKHO NPUHUMATLCA HE MeHee 25 m.

10.4. HapykHble orpaxgatowme KOHCTPYKLUMM HA3EMHbIX TEenNOBbIX MYHKTOB AOJ/KHbl UMETb
BE/IMYMHY U30NALUM OT BO3AYLIHOIO WYyMa, onpeaensemyto B cootsetctenm co CHull 11-12-77.

10.5. HapyKHble aBepu M BOPOTA TEMJIOBbLIX NYHKTOB HE AOXHbI, KaK NpaBuo, bbiTb HaNpaBAeHbI
B CTOPOHY MOMeLLEeHWI, nepevncineHHblx B N. 10.2, U [OMKHbI UMETb YNNOTHEHME NPUTBOPOB C
OOMYyCKaemMbIM 3a30pOM MO nepuMeTpy He 6onee 1 m. [lonycKaeTcAa pasmeliaTb Hapy)KHble ABEPU U
BOPOTa B CTEHaX TEMJOBbIX MYyHKTOB, ODOpalLeHHbIX B CTOPOHY Hambonee yAaneHHOro M3 yKasaHHbIX
NoMeLLLEHWNIA.

10.6. HeobxoAMMOCTb MNPUMEHEHMS T[AylWMUTeneid LWyma Ha BEHTUAALUMOHHbLIX MNpoemax B
HapyXHbIX Orpa*KAeHMAX, 3BYKOMOr/olaowen o6anML0oBKM CTEH U NOTO/IKA M BbIBOP MX KOHCTPYKUUU
OOJIKHbI ONpPeaensiTbCs PacieTom.

3syKonoriouiaoLwas 06ML0BKa A0/KHA NPeayCcMaTPMBaTLCA U3 HECTOPaeMbIX MaTepPUaos.

10.7. B oTAENbHO CTOALLMX TEMNIOBLIX NYHKTAX TO/WMHA 6ETOHHOIo Noia AONXKHA NPUHUMATLCA He
meHee 0,2 M NO Mec4yaHoM NoACbINKe TOAWMHOW He meHee 0,2 m. Mpy 3TOM B Ha3eMHbIX TEMIOBbIX
MyHKTax MON [AO/KEH OTAENATbCA OT HAPYXKHbIX OrpakOatoLWMX KOHCTPYKLMMA 33a30pOM LUMPUHOMN He
meHee 0,05 m ¢ 3anoaHeHneMm ero neckom.

10.8. B oTAENbHO CTOAWMX TEMAOBLIX MYHKTAX PEKOMEHAYeTCa NpeaycMaTpuBaTb MKecTKoe
KpenieHne HacocoB K QYyHOAMEHTY, a BO BCTPOEHHbIX M MPUCTPOEHHbIX TEMIOBbLIX MYyHKTaX HacoChbl
cfegyeT yCTaHaBAMBATb Ha BUMOPOU3OAMPYIOLLME OCHOBaHWA, KaK MpaBWao, C MPYXUHHbIMU
BnbpounsonsTopamu.

[Ona coegnHeHna Tpybonposoaos ¢ naTpybkamu HACOCOB AO/IKHbI NpeaycmaTpuBaTbca rMbkue
BCTAaBKM [AJIMHOW He MeHee 1 M, yCTaHaB/AMBaeMble, KaK NPaBW/O, B FOPU3OHTA/IbHOW MIOCKOCTU. B
KauyecTBe rMOKMX BCTAaBOK Npu TemnepaTtype TensoHocutena o 100 °C pekomeHAyeTca MPUHUMATb
pe3nHOoBble HAaNOpPHble pyKaBa C TEKCTUAbHbIM KapKkacom no NOCT 18698.

B oTAenbHO CTOALLMX TENNOBbIX MYHKTax TMOKME BCTaBKW AOMYCKAETCA He NpeaycmMaTpumBaTh.

10.9. B mecTtax BBOAa TPybONpPOBOAOB, MAYWMX OT OTAE/NbHO CTOAWMX WAWU MPUCTPOEHHbIX
TENNOBbLIX MYHKTOB, B 3[aHWA ecTKaa 3agdenka Tpyb B cTeHbl M (yHAAMEHTbl 3TUX 34aHMI He
Aonyckaerca.

Pasmepbl oTBEpPCTMIA ANA Nponycka Tpyb uyepes cTeHbl U GyHAAMEHTbI AOMKHbI 0becneunBaTb
3330p MeXKAy MOBEPXHOCTAMM  TEMIOM3ONALUMOHHON  KOHCTPYKUMM Tpybbl UM cTpouTenbHoOM
KOHCTpYKLMeNn 34aHuA. Ona 3apenku 3a3opa cnepyet NPUMEHATb  31acCTUYHbIe
BOA0ra3oHenpoHULaemble MaTepuanbl.

Henoasu:kHble onopbl Ha 3TUX TPYBONPOBOAAX AOJIKHbBI PAa3MELLaTbCA HA PACcCTOAHUM He MeHee
Yyem 2 M OT HaPYKHOW CTEHbI 34aHMA.

10.10. Bo BCTPOEHHbIX M MPUCTPOEHHbIX TEMAOBLIX MYHKTax nog, onopbl TpybonpoBoAoB U
obopyAoBaHMA NPU  WUX KPEMnIeHUWM K CTPOUTENbHbIM KOHCTPYKUMAM 34aHMA  Heobxoammo
npeaycmaTpuBaTb BMO6POM30MpPYIOLLME NPOKNAAKM, B KayecTBe KOTOPbIX PEKOMEHAYETCA MPUMEHATb
pesnHoBble BUBPOM3ONATOPbI (KOBPUKHK).

11. AONOSTHUTE/IbHbIE TPEBOBAHWMA K MPOEKTUPOBAHUIO
TENAOBbIX MYHKTOB B OCOBbIX MPUPOAHbIX
N KNIMMATUYECKUX YCTTOBUAX CTPOUTE/TIbCTBA



OBLME TPEBOBAHWA

11.1. MNpun NPOEKTUPOBAHNKN TENIOBbIX MYHKTOB B PANOHAX C CEMCMMUYHOCTbIO 8 6annos u 6onee Ha
BEYHOMEP3/bIX FPYHTaX, Ha noapabaTbiBaeMbiX TEPPUTOPMAX M B PaMOHAxX C MPOCAZOYHbIMK OT
3amaumBaHus rpyHTamu Il TMna Heobxoammo cobntoaaTh TpebosaHma CHuM 2.02.01-83, CHuN 11-7-81*
(n34. 1995 r.), CHmM 2.02.04-88.

Mpu pasmelleHnn 6aKoB Ha NpocafoUHbIX rpyHTax Il TMna cneayet cobntoaath TakxKe TpeboBaHUA
CHuMN 2.04.02-84*.

MpumeyaHue. MpM NPOCAZOYHBIX TPYHTAX | TMNa TenjoBble MyHKTbl NpoeKTUpytoTca 6es3 yyeTta
TpeboBaHMI gaHHOro pasaena.

PAMOHbI C CENICMUYHOCTBIO 8 1 9 BAII0B

11.2. PacyeTHada CEWCMMYHOCTb AR 343aHMWA  TENJIOBbIX MYHKTOB [AOJIKHA MNPUHMMATbLCA
OAWNHAKOBOM C YCTAaHOB/IEHHOW PACYETHOM CEMCMMUYHOCTbIO AS1A 34aHUIN, 0BCNYKUBAEMbIX TEMNI0BbIM
NYHKTOM.

11.3. BbicoTa 34aHUI Ha3eMHbIX TENIO0BbIX MYHKTOB He A0JI)KHA NPeBbIWaTb 4 M.

11.4. 3anopHada, peryanpylowaa u npegoxpaHUTesibHaa apmaTypa He3aBMCMMO OT MapameTpos
TENNOHOCUTENEN N AnaMeTPOoB TPyb A0MKHA MPUHUMATBCA CTasIbHOM.

11.5. B mecTtax npucoeauHeHus TpybonpoBOAOB K Hacocam, BogonogorpesaTensm U 6Hakam
OO/MKHbl  MPeAycMaTpPMBaATbCA  KOHCTPYKUMM  KOMMEHCALUMOHHbIX  YCTPOMCTB, obecneumBatouwme
NnpoAo/ibHbIE U YrNoBble NepemelleHus TpybonpoBoaos. [lonyckaerca NpUMeHeHNE TMBKMX BCTABOK Mo
n. 10.8 HacToALWero ceoga npasuin.

11.6. B mecTax npoxoaa TPybonpoBoAoB TENNOBbLIX ceTel yepe3 GyHAAMEHTbl U CTEHbl 34aHWUM
TEN/I0BbIX MYHKTOB 3330p MEXY MOBEPXHOCTbIO TEMIOU30NALUMOHHON KOHCTPYKUUK TPyObl, BEPXOM U
CTeHKaMu Npoema A0/IKEH npeaycmaTpueaTtbeca He meHee 0,2 m.

[nA 3aaenKku 3a30pa cneayet NPMMEHATb 3/1aCTUYHbIE BOAOra30HeNpoHMLaemMble maTepuarnbl.
PAMOHbI BEHHOMEP3/1bIX TPYHTOB

11.7. Mpu pacyeTe TpybONpoBOAOB Ha CaMOKOMMNEHCAUMIO TEMAOBbIX YAJMHEHUN C Lenbto
NoBbIWEHMA TMOKOCTM y4aCTKOB TPyOONpPOBOA0B MeXAY HEMNOABUMKHBIMW ONOPaMM PacYeTHOE TEMN0BOE
YANNHEeHue yyacTKa cnegyet ysennumsatb Ha 20%.

11.8. 34aHMA W COOPYXEHMA TEMAOBbIX MYHKTOB C/reAyeT MPOEKTMPOBaTb HaA3EeMHbIMU C
BEHTUIMPYEMbBIMW NOAMONbAMM.

11.9. MNpoknaaky TpybonpoBoaoB cneayer NpesycMaTpmMBaTb Bbllle YPOBHA Mosa. YCTPOMCTBO B
NoJy KaHa/I0B MU MPUSAMKOB He A 0MNYCKaeTcs.

11.10. Ona onopokHeHWs obopypoBaHMA M TpPyboOnNpoBOAOB TEM/JOBOr0 MyHKTa M CUCTEM
notpebneHns TennoTbl cAeayeT NpeaycmMaTpuBaTb CUCTEMY ApeHaxka M CAMBa BOAbl, UCKAKOYAIOLLYIO
BO3eMCTBME TEMN/IOTbI Ha FPYHT.

11.11. Yucno napannensHo paboTatowmux BoaonoaorpesaTenen Ans CUCTEM OTOMNEHUSA A0/KHO
6bITb HE MeHee ABYX, paccUMTaHHbIX Ha 75% NPon3BOANTENLHOCTU KaXKAbli, a /19 CUCTEMbI OTOMNEHUA
3[1aHUI U COOPYKEHWUI, He AOMYCKaOLWMX NepepbIBOB B Nogaye TennoTsl, - Ha 100%.



11.12. MNpu nNpuMMeHeHUM apmaTypbl OOLENPOMBIWJIEHHOIO Ha3HAYeHUs WU KpeneKa,
W3roTOBJIEHHOTO W3 YIEPOAUCTON CTann, AO/MKHbI COBNOAATLCA MEPOMNPUATUA, UCKAKOYatowme
BO3MOXHOCTb CHUMKEHMA TEMMEpPATYpPbl cTaan HuxKe MUHYC 30 °C npu TPAHCMOPTUPOBAHUN, XPAHEHUH,
MOHTA)e M 3KCnayaTauum.

11.13. 3arnybneHune 6akoB ropayeint BoApl M KOHAEHCATHbIX HAKOB HUXKE NAAHMPOBOYHbIX OTMETOK
3eM/IN NPU CTPOUTENbCTBE Ha BEYHOMEP3/bIX FPyHTax no npuHuMny | (C coxpaHeHMem mep3noro
COCTOAHUSA TPYHTOB) HEe AOMNYCKaeTcs.

MOAPABATbIBAEMbIE TEPPUTOPUN

11.14. MNMpK NPOEKTUPOBAHUM TEMNOBbIX NMYHKTOB Ha NoapabaTbiBaembiX TEPPUTOPUAX LOKHbI
cobntopatbes TpeboBaHmAa nn. 11.4 - 11.6.

11.15. Ycmunma oT HENOABUKHbIX ONOP HE AO0/XKHbI NepenaBaTbCa Ha KOHCTPYKLUMIO 34aHUA.
MPOCALOYHBIE OT 3BAMAYUBAHWA FTPYHTDI

11.16. Moa nonamu TennoBbiX NYHKTOB M Bakamu cresyeT NpefycMaTpMBaTb YNJOTHEHME TPYHTA
Ha rybuHy 2,0 - 2,5 m. KOHTYp YN/JIOTHEHHOrO FPYyHTa OCHOBAHUA A0/1KeH ObiTb 6osblue rabapuTtos
COOpYKeHUA He meHee Yyem Ha 3,0 M B KaXKayto CTOPOHY.

Monbl AONXHbI ObITb BOAOHENPOHULAEMbIMU M UMETb YKJOH He meHee 0,01 m B CTOPOHY
BOA0CHOPHOro BOAOHENPOHULAEMOTrO NPUSMKA.

B mectax conpaxeHua Nos0oB CO CTEHAMW AOJIKHbl NpeaycMaTpuBaTbCA BOAOHENPOHULAEMbIE
NAMHTYCbI Ha BbicoTy 0,1 - 0,2 m.

11.17. PaccTtosAHMe OT 6aKoB-aKKyMynsTOPOB W KOHAEHCAaTHbIX 6aKoB, pa3MellaembiXx BHeE
TENNOBbIX MYHKTOB, A0 34aHWUIA W COOPYKEHUI LO/MKHO ObITb: MU FPyHTOBLIX ycnosuax Il Tuna (c
BOZOMPOHMLAEMbIMW MOACTUNAIOWMMWN TPYHTaMKN) He meHee 1,5 TONLWMHbI NPOCago4YHOro €noA; npu
rpyHTOBbIX ycnosuax |l Tuna (c BogOHeNpOHULAEMbIMW MOACTUNAIOWMMU TPYHTAMU) HEe MeHee Tpex
TOJILLMH NPOCaZ0YHOrO €0, HO He 6onee 40 m.

11.18. Mpoknaaky TpybonpoBoaoB cneayeT npeaycmaTpuBaTb, Kak NpaBuMo, Bbille yPOBHA Nosa.
JonyckaeTtca npoknagka Tpy6onposo0oB B BOAOHENPOHULAEMbIX KaHaNaxX.

11.19. B mecTax npoxoAa TenAOBbIX ceTell yepes GpyHAAMEHTbl MAM CTEHbl 34aHWIN TENNO0BbIX
NYHKTOB 3a30p MeXA4y MNOBEPXHOCTbIO TEMIOU30NALUMOHHON KOHCTPYKUMKM Tpybonposoda M Bepxom
(HM30M) oOTBepcTUA [AO/MKEH MpeaycMaTPMBaTbCA C YYETOM BO3MOMKHOM MNPOCAaAKM 343HUA UAU
COOPYKEHUSA.

MpunoxkeHue 1

MWHUMAJIbHbIE PACCTOAHNA B CBETY OT CTPOUTE/IbHbIX
KOHCTPYKLIMWM A0 TPYEOMPOBOAOB, OEOPY0BAHUA, APMATYPbI,
MEXY NOBEPXHOCTAMM TENI0M30/IALNOHHBIX KOHCTPYKLNN

CMEXHbIX TPYEOMNPOBOAOB, A TAKXKE LUMPUHA NMPOXOA40B

Tabnuua 1



MMWHUMaNbHbIE PAcCTOAHMA B CBETY OT TPy6oNpoBoA0B A0
CTPOUTE/IbHBIX KOHCTPYKLMIA U A0 CMEXKHbIX TPY60oNpoBoa0B

Y CIJIOBHEBIV PaccTosgHME OT IMOBEPXHOCTU TEIJIOUBOJISLIMOHHOMN
ouaMeTp KOHCTPYKLUUM TPpyOONpPOBOIOB, MM, HE MeHee
Tpybonpo-—
BOIOB, MM IO CTEHH o OO ToJjia o0 MOBEPXHOCTU TEeIJIOU30-—
IePEeKPETUS JISUMOHHOY KOHCTPYKLUU
CMEeXHOTO TpybonpoBOLa
10 BEPTHUKAJIU o
TOPUBOHTANIN
25 - 80 150 100 150 100 100
100 - 250 170 100 200 140 140
300 - 350 200 120 200 160 160
400 200 120 200 160 200
500 - 700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000 - 1400 350 250 350 300 300
lpumeuanme. Ilpu PEKOHCTPYKLUUM TETJIOBHIX IYHKTOB c
MCIIOJIE30BaAHMEM CymecCcTBYyRINMX CTPOMTEJIbHEIX KOHCprKLU/HZ
OONMyCKaeTCcs OTCTYIJIEHVMEe OT pPa3MepoB, YKaB3aHHBIX B OAaHHOM
Tadbnuile, HO C ydeToM Tpeb®oBaHUM 1. 2.33.

Tabanya 2

MuHMManbHan WUpUHa NPOxXoa08

HammMeHOBaHME OBOOPYIOBAHMS M CTPOMUTEJIbHBIX llyprHa OPOXOHNOB B
KOHCTPYKLUMUM, MeXIy KOTOPEMM IpenyCMaTpUBaKTCH cBeTy, MM, He
IPOXO I MeHee
Mexny HacoCaMM C BJIEKTPOINBUTATEJIAMU 1,0

HanpsxeHuem go 1000 B

To xe, 1000 B um GoJee 1,2
Mexnoy HacocaMy M CTEeHOMU 1,0
Mexnoy HacocCaMyM M pachOpeleiMTeJIbHBEIM WMUTOM WMJIIU 2,0
myToM KUIIMA

MexIy BEICTYyNARUVMM dYacTAMM OOOPYyIOBaHMA 0,8
(BomonomoIrperaTesyiel, I'PS3€BUKOB, DBJIeBATOPOB

¥ Op.) WIM BHCTyIAOUMMM YacCTaMM ODOPYINOBaHUSA

M CTEeHOM

OT noJjia WM [HEePEeKPHETUSA OO INOBEPXHOCTU 0,7

TEIJIOMBOJIALUMOHHEIX KOHCTPYKLUUM TPpyOONpPOBOLOB
I oOCJyXMBaHUA apMaTypeEl M KOMIIEHCATOPOB (OT
cTeHBl IO QJlaHLla apMaTypbl MM OO KOMIIEHCAaTopa)
opy OuaMeTpe TpyO, MM:

no 500

or 600 mo 900

[Ipy yCTaHOBKE IBYyX HACOCOB C B3JIeKTpoIBMIaATE-—
JIAMM Ha OHOHOM OyHIaMeHTe 0e3 Npoxoma MexIy
HMMM, HO C ofecrneudeHMreM BOKPYI CIOBOEHHOM
YCTAHOBKM INPOXOHOB

R O O
~
O J o




MuHMMaNbHOE PacCTOAHUE B CBETY MeKay Tpy6
N CTPOUTENbHLIMU KOHCTPYKLIUAMU

onpoBoAamMM

HamMeHOBaHMUE

PaccTogHMe B
CBEeTyY, MM,
He MeHee

OT BHICTyIMALIMX YacCTey apMaTypbl UM O000OpPyIOBaHMSA
(C yueToM TeIJIOUM3OJIALUMOHHOM KOHCTPYKLMM) OO CTEHH
OT BHICTyIAKIMX YaCTeM HAaCOCOB C BJIEKTPOIBUIATEJIAMU
HanpsxenueMm no 1000 B ¢ mmaMeTpOM HAIOPHOTO
narpybka He 6ojyee 100 MM (IIpM yCTaHOBKE Yy CTEHH
fes3 mpoxona) OO CTEHH
MexIy BHCTYyNARIMMM YaCTSAMM HACOCOB M BJIEKTPOIBMUIA—
TeJIEV NPU YyCTAHOBKE IBYX HACOCOB C BJIEKTPOIBUTATE-—
JaMM Ha oIHOM QyHIaMeHTe Yy CTeHH 0e3 Ipoxona
Or ¢rnaHLa 3aIBMXKM Ha OTBETBJIEHMM IO IOBEPXHOCTHU
TEJIOMBOJIALUMOHHON KOHCTPYKLMM OCHOBHEIX TpPpyO
OT BHIBMHYTOT'O WNMHIENS 3aIBMXKM (MM WTypBaja)
0O CTeHBl MM HNepeKprTHUsa npu D <= 400 MM
Y

To xe, npum D >= 500 MmMm

Y
OT moJjla OO HHM3a TEeNJOM3OJIALUMOHHOM KOHCTPYKLUM
apMaTypE
OT cTeHB MM OT (QJaHlLa 3aOBMXKM OO WTYLEPOB
IOJIS BHIIyCKa BOOB MIIM BO3IOyXa
OT moJjla MM [NEPEeKPHTUS OO MNOBEPXHOCTM TEIJIOM30-—
JISLMOHHOY KOHCTPYKUMUM TPyO OTBETBIIEHUM

200

300

300

100

100

200

100

100

300

METOAMKA ONPEOENEHWNA PACYETHOM TEM/IOBOW
NPOM3BOAUTE/IBHOCTM BOAOMNOAOMPEBATE/IEM OTOMNNEHNA

N TOPAYEIrO BOAOCHABKEHUA

1. PacyeTHyt0 TenaoByld MPOU3BOAUTENBHOCTb BOAOHOAOFpeBaT6ﬂ6ﬁ

Tabnuua 3

MpunokeHue 2

QSp, BT, cneayet

NPUHUMATb NO PACYETHbIM TEN/TIOBbIM MOTOKaM Ha OTOMN/1EHNE, BEHTUNALUMNIO U TopAaYvee BO,EI,OCHa6)+(eHMG,

npMBeAeHHbIM B MPOEKTHOM AOKYMEHTAUMKN 34aHMI 1 COOPYKEHUNA.

Mpn OTCYTCTBUM MNPOEKTHOM [AOKYMEHTaLMM [OONYCKAETCA ONpefenATb pacyeTHble TennaoBble
NOTOKWN B COOTBETCTBMU C yKasaHuamM CHuMM 2.04.07-86* (no yKpynHEHHbIM MOKa3aTenam).

o S
2. PacueTHyto TennoBy0 NPOM3BOAUTENIBHOCTb BOAOMNOA40rpeBaTenen Ana cucTtem oTonaeHumsa Qop

cnegyeT onpeaenATb MPU  PACYETHON TemnepaType HapyKHOro BO34yxa A/1a MPOEKTUPOBAHMA

oTonnaeHunA to, °C, n NMPUHUMATb NO MaKCMMaJIbHbIM TeM/10BbIM MOTOKam Qomax' onpeagenaembim B

COOTBETCTBMM C YKasaHuem n. 1.

Mpn HesaBUCMMOM MNPUCOEOUHEHUMN CUCTEM OTOMAeHuA

M BEHTUAAUMM Yepe3 o0bLmi



BOZONOAOrpeBaTenb pacyeTHaa Tenaosas Npon3BoAUTENbHOCTbL BOAoNoOAorpesartens, BT, onpeaensetca
MO CyMME MaKCMMabHbIX TEM/I0BbIX MOTOKOB Ha OTOMJ/IEHME U BEHTUAALUIO:

Qgp = Qomax +vaax *

3. PacyeTHy0 TeMnJI0BYlO MPOU3BOAUTENILHOCTL Bogonogorpesareneit, Br, ana cuctem ropsyero

S
BOAOCHabKeHMA ¢ y4eTOM NOTEPb TEMAOTbI NOAAOLUMMU U LUPKYIALMOHHBIMK TpybonpoBogamm th ,
BT, cnepyer onpefenAtb Npu TemnepaTypax BOAbl B TOYKe M30Ma rpadmka TemnepaTyp BoAbl B
COOTBETCTBMM C YKa3zaHMAMM M. 1, a NpU OTCYTCTBMM NPOEKTHOM AOKYMEHTALMM - MO TEM/I0BbIM NOTOKaM,
onpeaensemMbim No cnegyowmm popmynam:

npyv Haanumm 6aKoB-aKKYMYIATOPOB Harpesaemon BoAbl y noTpebuteneir - no cpegHemy

TEN/TIOBOMY NOTOKY Ha ropayee BOAOCHa6)KEHVIe 33 OTOMUTENbHbIM nepuoa, onpeaenaemomy no n. 3.13,
h

T

sp_
a CHuM 2.04.01-85, no popmyne Qh = WU B 3aBUCMMOCTM OT NPUHATOrO 3anaca TenaoTbl B 6akax

1,2

no Mpwun. 7 n 8 ykaszaHHol rnasbl (nnm no CHuM 2.04.07-86* - sp = th );

Nnpu OTCYTCTBMMU HAKOB-aKKyMyNsiTOPOB Harpesaemol BoAbl y NOTpebuTenel - o MakCMMasibHbIM
TENN0BbIM MOTOKaM Ha ropsyee BogoCHab)keHwe, onpegensembim no n. 3.13, 6 CHul 2.04.01-85,

P =Q] (M no CHWN 2.04.07-86* - QP =Q, .. ).

4. Mpu OTCYTCTBUM AOa@HHbIX O BE/IMYMHE MOoTepb TenaoTbl TPyboOnpoBoAaMM CUCTEM FOpsYero
BOAOCHAOKEHWA [AOMYyCKAaeTcA TEn/ioBble MOTOKM Ha ropsyee BoJOCHabxeHue, BT, onpenenats no
dopmynam:

NPy HaANUYNM BaKOB-aKKYMyIATOPOB

th = _'Ghm (55_tc)(1+ km); (1)

C
3,6

npu OTCYTCTBUM BAKOB-aKKYMyNATOPOB

thax =5 (Ghmax +Ghmckm)(55_tc): (2)

C .
3,6

roe km - KO3 PUUMEHT, yunTbiBalOWMI NOTEPU TennoTbl TPyHONPOBOAAMM CUCTEM FOPAYEro
BOAOCHa6KeHUA, NpMHMMaeMbIi no Tab. 1.

Tabnuua 1

Tunel CUCTEM TOpsAYero BOINOCHaOXeHUS KoododuumeHT, yUMTHBAINIA
IOTEPU TEIJIOTH
TpybonpoBomamm, k

TI
I

IpY HaJIMuUU 0e3 TEeNJIOBHX

TEIJIOBEHIX CEeTeM|CeTey Topadero

TOopAdYero BOOOCHaOXeHMUA

BOIOCHAOXeHUS
nocJjyie LTII




C MBOJIMPOBAHHEIMM CTOsAKaMu 0e3 0,15 0,1
IIOJIOTEHIIEeCYUTEJIEN
To xe, C IOJIOTEeHLECYIMTEeJIIMU 0,25
C HEMBOJMPOBAHHEIMM CTOSAKaAMU U 0,35
IIOJIOTEHIIECYMUTEJIAMHU

MpY OTCYTCTBUM AaHHbLIX O KOJIMYECTBE W XapaKTEPUCTUKE BOAOPa3bopHbIX NpMBOPOB YacoBOM

pacxog ropsyeit Boapl Gh max_&/1A *KUJbIX PalOHOB AOMYCKaEeTCA onpeaenatb no popmyne

Ghmax = kq 'ZGhm ,(3)

roe kq - KO3QPUUMEHT YaCOBON HEPaBHOMEPHOCTN BoAONOTPEBAEHMS, NPUHUMAEMBbIN Mo Tab.

Tabnuua 2

Uycien— 150 [250|350(500 |700{1000|1500(2000(2500|3000(4000(5000|6000|7500[10000(20000
HOCTbH
KUTEJIen

Kosdduum-|5,15(4,5|4,1(3,75|3,5(3,27|3,09(2,97(2,9 |2,85|2,78|2,74|2,7 |2,65| 2,6 2,4
€HT dYaco-—
BOM He-—
paBHOMEP—
HOCTM
BOJOMOT—
pebiieHus
k

9

Mpumeyanue. Ina cuctem ropayero BOAOCH36)K€HMF|, chnymwsarom,mx OA4HOBPEMEHHO XWnnble n
O6LLI,ECTBEHHble 34aHuA, K03¢¢MLI,VIGHT yacosoM HEepPaBHOMEPHOCTN cneayeT NpPUHUMATb MO CyMMme

B 06 W eCTBEHHbIX

J1

UNCNEHHOCTU XKUTENEN B KUAbIX 34aHNAX U yCﬂOBHOﬁ YUCNEHHOCTU XuUTenemn LJyc

34aHMAX, onpeaensemoit no popmyne

Uycn = 0’ 25 Gf?rim ’ (4)

0011 o >
rae Ghm - cpefHUiA pacxod, BoAbl Ha ropadee BoAOCHabXeHMe 3a OTONUTebHbINA nepuoa, Kr/u,
ONs 06LEeCTBEHHbIX 34aHUI, onpegenaembiii no CHull 2.04.01-85.

Mpn OTCYTCTBUU AAHHbIX O HA3HAYEeHUMU O6LLI,ECTBEHHbIX 3/.'1,aHMl\;1 AOonNyCKaeTcAa npn onpeageneHnn

Ko3adpduMLMeHTa YacoBOW HepPaBHOMEPHOCTM MO Tabs. 2 YCOBHO YMCNEHHOCTb XKUTENen NMPUHMMATbL C
KoaddnumeHTom 1,2.

MpunokeHue 3

METOAWKA ONPEAENEHNA MAPAMETPOB /1A PACHETA
BOAOMNOAOrPEBATE/NEM OTOMNNEHWUA



1. PacuyeT noBepxHOCTW Harpeea Bogonogorpesatesneit otonneHus F, M2, npoBoauTCa npu
TemnepaTtype BOAbl B TEM/A0BOM CETM, COOTBETCTBYIOLLEN PacyeTHOW TemnepaType Hapy»KHOro Bo3ayxa

S
AN NPOEKTUPOBAHUA OTOMIEHMA, M HA PACYETHYIO NPOU3BOAUTENBHOCTb QOp , onpegeneHHyo no Mpwua.
2, no dopmyne

Q’
kAt

cp

F= (1)

2. TemnepaTypy HarpeBaemol BoApbl cnesyeT NPUHUMATb:

Ha BXoAe B Bogonogorpesatenb 7, - PaBHON TemnepaType BoApl B obpaTHOM Tpybonpososae

CMUCTEeM OTONAEHUA NPU TemMnepaType HapyKHoro Bosayxa I ;

Ha BbiXxoJe 13 Bogonogorpesatena 7y, - paBHOM TemnepaTtype BOAbl B nogatoLiem Tpybonposoae
Tennosbix ceteit 3a UTM wam B nopatowem TpybonpoBoAe CUCTEMbI OTOMJEHUA MNPU YCTaHOBKE

sogonogorpesatens 8 UTM npu TemnepaType Hapy»Horo Bo3ayxa I .

MpumedaHue. MpyU HE3aBUCMMOM MNPUCOEAMHEHUM CUCTEM OTOMAEHUA U BEHTUAAUMK 4Yepes
obwmin BogonogorpesaTte/ib TeMnepaTypy HarpeBaemol Boabl B obpaTtHom Tpybonposoae Ha BXode B
BoZonoZorpesaTenb craegyeT OnNpeaenAaTb C y4eToM TemnepaTypbl BOAbl MOCAe MpuUcoeauHeHun
TpybonpoBoga cucTembl BeHTUAAUMU. [pu pacxofe TennoTbl Ha BeHTUAAUMO He 6onee 15%
CYMMapHOro MaKCMMaJIbHOrO 4acoBOro pacxofa Ten/aoTbl Ha OTOMJIeHWe AOoMnycKaeTcsa Temnepartypy
HarpesaemoW BoAbl Nepes, BogonoaorpesarTesiemM NpMHMMaTh paBHOM TemnepaTtype BoAbl B 06paTHOM
TpybonpoBoae cMcTeMbl OTOMAEHUA.

3. Temnepartypy rpetoLLei Boabl cneayeTt NPpUHNUMATh:
Ha BXo4e B BOAOMOAOrpeBaTesb - PaBHOM TemnepaType BoAbl B nogatolem Tpybonposoae

TennoBoW ceTv Ha BBOAE B TEMNOBOI NYHKT 7; NpW TemnepaType HapyxHoro Bo3ayxa I, ;

Ha Bbixoge u3 Bogonogorpesatena Ty, - Ha 5 - 10 °C Bbilwe TemnepaTypbl BOAbl B 06paTHOM

Tpy60onpoBoOAe CUCTEMbI OTOMNEHMA NPW PacHeTHON TemnepaType Hapy»KHOro Bosayxa I .

4. PacueTHble pacxogpl soasl Gy, un G, .., Kr/u, ana pacyeta Bogonoorpesateneii cuctem

oTOMN/IeHNA cneayeT onpeaenatb no Gopmynam:

rpetoLLei Boapl

3’ 6Qomax
Gdo = ’ (2)
(7,—70)C
HaFPEBEEMOﬁ BOAbI
3,6Q, mex
Gopmax = 38 .(3)
(2'01 —TZ)C

an Heé3aBnucmmom npucoegnHeHnn cuctem oOTonJaeHnA W BEHTUAAUUN  4Hepe3 O6LLI,I/I171



BogonogorpeBaTe/ib pacy4eTHble pacxodbl BOAbI Gdo n GomaX' KF/‘-I, cneayer onpenenAatb no

dbopmynam:
rpetoLLei Boapl

3’ 6(Qomax + vaax )

(n-7)e

Gy, =

[0]

Harpe BaemoMm BOAbl

3’ 6(Q0max +vaax)

(fm=m)e 5

omax

rae QomaXI vaax - COOTBETCTBEHHO MaKCUMa/bHblE TeEN/I0OBbleé MOTOKM Ha OTonaeHue wu

BeHTUNAuuto, BT.

5. TemnepaTypHbiit Hanop At , °C, Bogonogorpesatens otonneHus onpegenserca no popmysne

cp’

At = (71 _701>_(702 _Tz)
Cp T~ Ty

2,3lg

Too — 7 . (6)

6. KoadppuumeHT Tennonepesayun B 3aBUCMMOCTM OT KOHCTPYKUUKM BoZOMoAorpesatena cnenyet
onpeaenato no Mpun. 7 - 9.

Mpunoxenue 4

METOAMKA ONPEAENEHNA MAPAMETPOB /17 PACHETA
BOAONOAOMPEBATE/IEM FTOPAYErO BOAOCHABXEHNA,
NPUCOEAMHEHHBIX MO OAHOCTYNEHYATOM CXEME

1. PacyeT nOBepXHOCTW Harpesa BOAOMNOAOrpeBaTesnell ropayero BOAOCHAGXKeHWA cneayet
npousBogutb (cm. puc. 1) npu TemnepaTtype BoAbl B Nogatoliem TpybonpoBoae TEMNJ0BOW CETH,
COOTBETCTBYIOLLEN TOYKe M310Ma rpaduka TemnepaTtyp BOAbI, WAW MPU MUHUMA/bHON TemnepaType
BOZbl, €C/IM OTCYTCTBYeT M3/0M rpaduka TemnepaTyp, M MO pPacYeTHOW NPOU3BOAMUTENLHOCTH,
onpeaeneHHon no Mpwua. 2

sp
h

kAt,,

,(1)

roe Q;p onpegenseTca Npu Hannumm 6akoB-akkymynaTopoe no ¢opmyne (1) Mpun. 2, a npu

OTCYTCTBMM HAKOB-aKKyMyNAaTopos - no dopmyne (2) Mpun. 2.



2. Temnepatypy Harpesaemoit BOAbI CiefyeT NPUHUMaTb: Ha BXoAe B Bogonogorpesatens [, -

paBHOWM 5 °C, ecnn OTCYTCTBYIOT 3KCN/yaTaLMOHHbIe AaHHbIE; HA BbIXo4e M3 BOAOMOAOrpeBaTens th -
paBHol 60 °C, a Npu BakyyMHoI geaspauum - 65 °C.

3. TemnepaTypy rpetowein Boabl cinesyeT NPUHMMATL: Ha BXo4e B BOAOMOLOrpeBaTtesb Z'l' -

paBHON TemnepaType BoAbl B noAatowem Tpybonposoae TENA0BOM CETU Ha BBOAE B TEM/0BOMN MYyHKT
npu Temnepatype HapyXKHOro BO34yXa B TOUYKE M3/oMa rpaduKa TemnepaTtyp BOAbl; Ha BbixoAde M3

Bogonogorpesartens T?: - paBHom 30 °C.

4. Pac4yeTHble pacxoabl BOAbI Gdh n Gh' KF/‘-{, Ana pacdeTa BoagonoaorpesatenAa ropAadvyero

BOAOCHabKeHMA cieayeT onpeaensate no Gopmynam:

rpetoLLei Boapl

3,60F
Gy, :#
(ri-7;)c )
HaFPEBaEMOVI BOAbI
3,6QF
G =——=h
h (th —tC)C.(s)

5. TemnepaTypHblA Hanop BOAOMNOAOrPeBaTeNA FopAYero BOAOCHADXKeHWA onpegenseTca no
dopmyne

_(Tsr_tc)_(fl'_th)
At =
2.3lg 2"k

b

6. KoapoduumeHT Tennonepesaum B 3aBUCMMOCTM OT KOHCTPYKLMWM BOZONoAOrpesaTens cnepyet
onpegenats no Mpun. 7 - 9.

Mpunoxenune 5

METOAWKA ONPEAENEHNA MAPAMETPOB A/1A PACHETA
BOAONOAOMPEBATE/IEM FTOPAYErO BOAOCHABXEHNA,
NPUCOEAMHEHHbBIX NO ABYXCTYNEHYATOW CXEME

MeToamka pacyeTa BoZoOMNoAorpeBaTesiell ropAYero BOLOCHAOKEHWA, MPUCOEOMHEHHbIX K
TEN/JI0BOW CETU MO ABYXCTYNeH4aToin cxeme (CMm. puc. 2 - 4) ¢ orpaHMYeHMeM MaKCMMabHOrO Pacxosa
CeTeBOI BOAbI HA BBOA, NPMMeEHAEeMan 40 HACTOALLEro BpemMeHM, OCHOBaHa Ha KOCBEHHOM MeToze, No
KOTOpOMY TenioBas NPouM3BOAMTE/IbHOCTL | CTyneHn Bogonogorpesatenei onpeaenserca 6anaHcoBOM
Harpyskoi ropsyero BOAOCHab)KeHWsa, a |l CTymeHW - MO pasHWLE HArpysoK MexKAy PacyeTHoW w
HarpysKkoi | ctyneHu. Mpu 3Tom He cobatogaeTca NPUHLLMM HENPEPLIBHOCTU: TEMMepaTypa HarpeBaemo



BOZbl Ha BbIXxoAe M3 BogonoaorpesaTtens | ctyneHu He cosmagaer C TemMnepaTypoit TOi e BOAbl Ha
BXxoAe Bo |l cTyneHb, 4To 3aTpyAHAET ee UCMO/b30BaHUE AN MaLLUHHOrO cYeTa.

HoBaa meTogmKka pacyeta 6onee JsorMYyHa Ans8 ABYXCTYNEHYATOM CXeMbl C OrpaHUYeHUeEMm
MaKCMMa/ibHOrO pacxoda ceTeBoi BoAbl Ha BBoA. OHa OCHOBaHa Ha TOM MOJIOMKEHWUW, YTO B Yac
MaKCMMasbHOro BOAOpa3bopa npu pacyeTHOM Ans noabopa BoaonoAorpesaTenei Temnepartype
HapPY)KHOro BO3/lyXa, COOTBETCTBYIOLLEA TOYKE W3/I0Ma LIEHTPA/SIbHOrO TemnepaTypHoro rpaduka,
BO3MOXHO NpeKpalleHre nogaym TennoTbl Ha OTOM/IEHUE, U BCA ceTeBad BOAA NOCTYMaeT Ha ropsyee
BOJOCHab»KeHue.

[na Bbibopa HEOHXOAMMOro TUNOPA3MEPA M YMCIA CEKLMIA KOXKYXOTPYBHOro Mbo Yncna naactmH
M yncna XoA4OoB NJAcCTMHYATOro BoAoMoAorpeBaTenel cnegyeT onpeaennTb NOBEPXHOCTb Harpesa no
pacyeTHOM NPOW3BOAMTENILHOCTM M TemnepaTypam rperoweid M HarpeBaemMol BoOAbl M3 Tena0BOro
pacyeTa B COOTBETCTBUM C HUKENPUBELEHHBIMU GOpPMYTamMu.

1. PacyeT noBepxHocTK HarpeBa F, M2, BogonogorpesaTesieli ropayero BogoCHabKeHma AOMKeH
npousBoaUTLCA MNpPU  Temnepatype BoAbl B nogawowem Tpybonposoae TensjoBOW  CeTH,
COOTBETCTBYIOLLEN TOUYKE M3/0Ma rpaduKka TemnepaTyp BOAbl, AU MPU MUHUMAJIBHOW TemnepaTtype
BOAbl, €C/IM OTCYTCTBYET U3/10M rpaduKa TEMNEPATYP, TaK Kak MPU 3TOM pexnme 6yaer MUHUMAJIbHbIN
nepenag temnepaTtyp v 3Ha4yeHun KkoapodumumneHTa Tenionepenaym, no popmyne

sp

_ h
F “ar W
cp
N o
rge hp - pacyeTHaAa TenaoBaAa npon3BoanUTENbHOCTb Bogonoaorpesatenen ropayero

BOZOCHabeHus, onpegensaetca no Mpun. 2;

k - KoapduumeHT Tennonepeaaum, Bt/(m2 x °C), onpeaenserca B 3aBUCUMOCTU OT KOHCTPYKLUK
Bogonogorpesatenen no Mpun. 7 - 9;

Atcp - cpegHenorapudmmuyeckan pasHoCTb TemnepaTyp MeXKay rpelowein N HarpeBaemon BoaoMn

(TemnepatypHbIii Hanop), °C, onpeaenseTca no popmyne (18) HacToswero MpunoxeHus.

o o S o
2. PacnpepeneHue pacyeTHON TeNN0BOM NPOU3BOAUTENBHOCTU th Bogonogorpesartenen mexay
I n Il cTyneHAMM oOcCylecTBAAETCA UCXOAA W3 YC/A0BMA, 4YTO Harpesaemad Boga Bo |l cTyneHwu
| o
nofgorpesaeTca A0 Temnepartypbl th = 60 °C, a B | cTyneHu - go Temnepatypbl '[h, onpegensaemou

TEXHMKO-3KOHOMMYECKMM PacyeTom Wau npuHMmaemon Ha 5 °C meHee TemnepaTypbl CETEBOMN BOAbl B
obpaTHOM TpybonNpoBoOAE B TOUKE M3N10Ma rpaduKa.

" N splLlI
PacueTHaa Tensnosaa NpPou3BOAMUTENbHOCTL Bogonogorpesatenen | mn Il ctyneHen th , BT,

onpeaensetca no Gopmynam

;pl = Ghmax (tr: _tc)&%; (2)

;p” = Ghmax (th _tr: .(3)

J26

3. Temnepatypa HarpeBaemoit Boabl, °C, nocne | ctyneHun onpegenserca no Gopmynam:



npu 3aBuCMMom npucoegnHeHnmM CUCTeMbl OTONNEHUA

bh=n-5 )

npun He3aBnCcMMom npncoegnHeHmn CUCTeEMbI OTOMNIEHUA
t =7 -5
h = fo2 . (5)

4. MaKcMmanbHbIi pacxof HarpesaemMoW BoAbl, Kr/d, npoxogawein depes | m Il cTyneHu
Bogonoaorpesatens, cnegyeT paccynTbiBaTb MCXOAA U3 MAKCMMAJIbHOTO TEM/I0BOrO NOTOKA Ha ropadyee

BOAOCHabKeHne thax, onpeaensemoro no ¢dopmyne 2 Mpun. 2, n Harpesa Boabl go 60 °C Bo Il

CTYNeHu:

3,6Q
sp — hmax
hmax C(th _tc)-(G)

5. Pacxop rpetoweit Bogbl Gjp , Kr/u:

a) AnAa TensoBbIX NMYHKTOB MPW OTCYTCTBUU BEHTMHHMMOHHOﬁ Harpyskun pacxon rperou.l,eﬁ BOAbl
NPUHUMAETCA OANHAKOBbLIM ONA Inll CTyHEHEVI BOAOHOAOFpeBaTEHEVI nonpeaenAaeTca:

npu peryaMpoBaHUM OTNYCKa TEMAOTbl MO COBMELLEHHOW Harpyske OTOM/IEeHUMA WU ropadYero
BOAOCHab»eHuA - Mo MaKCMManbHOMY pacxody CeTeBOl BOAbl Ha ropadYee BoAaoCHabkeHune (popmyna
(7)) nmbo No makcMmanbHOMY pacxoly ceTeBoi BoAbl Ha otonneHune (popmyna (8)):

©3,6%0,55Q,,,,

G =Gy =
d dhmax C(T{-Té) ; (7)

3,6Q

GSp:G — omax
T e(n-n) .(8)

B KauecTBe pacyeTHOM NpuUHUMaeTca 6onblIas U3 NOYYEHHbIX BEIMYMH.

NPy pPeryanpoBaHUKM OTNYCKa TEN/I0TbI MO Harpy3ke OTOMJ/IEHMSA PacYeTHbIN pacxod, rpetoLueit Boapl
onpeaensetca no popmyne

G =G, +1,2G,,,; (9)

_36Q,, [55-t

G, = 0,2
e qq—¢)5540+

. (10)

Mpu aTOM cnegyeT NPoBepPATb TEMMNEPATYPY FPetoLLeit Boabl Ha Bbixode M3 Bogonoaorpesartens |

CTYyMeHu npu thax no ¢popmyne



2_| — T!_S’ 6thax
S C Y

o [
B cnyuvae ecnn temnepatypa, onpegeneHHaa no dopmyne (11), nonyumnace Huke 15 °C, to 7,
cnepyeT NnpuUHUMaTb paBHoi 15 °C, a pacxop, rpetoLueli BoAbl nepecymTtaTb No popmyne

G;P — 3’ 6thax
c(r-15) 1y

6) ANA TennoBbIX MNYHKTOB Npwu Haanydyumu BEHTMIIFILI,MOHHOIZ Harpysku pacxon FDEI-OLLI,Eﬁ BOAbl
NMPUHUMAETCA:

anal crynenu

G =Gy + Gy s (13)

dhmax

ana ll ctyneHu

Gjp” = Gdhmax : (14)

o o 1l
6. Temnepartypa rpetowen soabl, °C, Ha Bbixoae 13 Bogonogorpesatens |l ctynewn 7, :

i, 360"
2 71 spll
G (15

o I
7. Temnepatypa rpetouieii Boapl, °C, Ha BxoZe B Bogonogorpesatesb | cTyneHn 7 :

|_1'2”G
G

+ TZGdo
+G,,

dhmax

dhmax

. (16)
8. Temnepatypa rpetowen Boabl, °C, Ha BbIxoAe U3 Bogonogorpesatens | ctyneHu z'2' :

., 3607

T, =T
2 1 |
Gy’

.(17)
9. CpeaHenorapnommyeckas pasHOCTb TEMNEPATYP MeXAY rpetoLLein n Harpesaemomn Bogoi, °C
_ At -AtL,

2,3Ig&
AL 1g)

At

cp



MpunokeHue 6

METOAONKA ONMPEOENEHUA MAPAMETPOB ONA PACHETA
BOAONOAOMPEBATE/IEM TOPAYErO BOLAOCHABXEHNA,
NPUCOEAVMHEHHbIX MO ABYXCTYMEHYATOM CXEME CO CTABUNU3ALMEN
PACXOAA BOAblI HA OTONNEHUE

1. MNoBepxHOCTb HarpesBa BogonogorpesaTeneit (cm. puc. 8) ropsyero BoAocHabxeHua F, m2,
onpeaenseTca nNpu TemnepaType BoAbl B nogarowem Tpybonposoae TeN0BON CETU, COOTBETCTBYOLLEN
TOYyKe wusnoma rpaduka Temnepatyp BOAbl, WMAN MNPU MUHMMANBLHOM TemnepaType BOAbl, €cau
OTCYTCTBYET M310M rpaduKa TemnepaTyp, TakK Kak Npu 3TOM perrnume 6yaeT MUHMMANbHbIA Nepenag
TeMnepaTyp U 3HaYeHUn KoapduumMeHTa Tennonepeaaum, no opmyne

sp
h

kAt,,

,(1)

S v
rae th - pacyeTHaA TennoBaA MpPOM3BOAMTENIBHOCTb BOAOMNOAOrpeBaTesien ropavero
BOAOCHabKeHus, BT, onpegensetca no Mpua. 2;

Atcp - cpeaHenorapMdmMmnyeckas pasHoCTb TEMNEPATYP MeXAY rPetowen u Harpesaemol BoA0M,

°C, onpegensetca no MNpwun. 5;

k - KoappuumeHT Tennonepemaumn, Br/(m2 x °C), onpeaenserca B 3aBUCUMOCTU OT KOHCTPYKLUU
Bogonogorpesatenei no Mpun. 7 -9.

o spll o
2. Tennoson NoToK Ha |l ctyneHb BOogoOnoaorpesaTens th , BT, npu agyxctyneH4yaTon cxeme

npucoeauMHeHNa BogonogorpesaTesnieit ropayero BogocHabxeHma (no puc. 8), HeobXoANMbIA TONbKO
ANA BblUMCNEHMA pacxoda rpeoLeit Boabl, NPY MakCMMaNbHOM TEMNOBOM MOTOKE Ha BEHTUAALMIO He
6os1ee 15% MaKCMManbHOTO TENIOBOTO NOTOKA Ha OTOMJ/IeHWe onpeaenseTca no Gpopmynam:

npu oTCYTCTBUM BAKOB-aKKYMyIATOPOB HarpeBaemon Boabl

s C
w =126, (55_'[1: )%"‘th; (2)

NPy HaANYMM BaKOB-aKKYMYNATOPOB HarpeBaemoi Boapl

s C
=G (55_tr: )% +Qp, (3)

roe th - TenioBble NoTepu TPy6ONpPOBOAOB CUCTEM rOpPAYEro BOLOCHabKeHus, BT.

an OTCYTCTBUUN [LOaAHHbIX O Be€/IMYMHE TENJIOBbIX NOTEPb TDY6OHDOBO,CI,3MVI cncrem ropAadvero

spll
h

BOAOCHE]6)KEHMFI TennoBoi notok Ha |l CTyneHb BogonogorpesaTena, BT, AOoNyCKaeTcA

onpeaensaTtb no Gopmynam:

npu OTCYTCTBUM BAKOB-aKKYMyNATOPOB HarpeBaemon BoAbl



i _ 3_C66“m [1.2(55-1))+k,, (55-1,) ;@

NPy HaANYMM 6AKOB-aKKYMYATOPOB HarpeBaemom Boapl

i _ %Ghm [(55-t1)+k, (55-1,)],(5)

roe kTII - KO3pOMUMEHT, YyYMTbIBaOWMIA NOTEPM TENAOTbl TPYOONPOBOSAMM CUCTEM TFOpPAYEro
BOAOCHabXKeHusA, NnpuHUmaeTca no Mpun. 2.

3. PacnpeaeneHue pacyeTHOM Tena0BOM NPoOU3BOAMTENBHOCTM BogonoaorpesaTenei mexay | v ll
CTYNeHAMMU, onpeaesieHMe pacyeTHbIX TeMNepaTyp U pacxoaoB BOAbl AN1A pacyeTa BogonoaorpesaTenei
cnepyet NPUHMMATL No Tabauue.

HammeHoBaHue OBracTh NPMMEHEeHUs CxeMsl (o puc. 8)
PaCUYEeTHEX BeJIMYMH
IPOMBBONCTBEHHEE 3IaHuUsg, ITpyla XMJible ¥ OOlUeCTBEHHBIE 3IaHUSA C
XMJIBIX ¥ OOMEeCTBEHHHIX SOaHMM C MaKCMMaJIbHEIM TEIJIOBBEIM IIOTOKOM Ha
MaKCMMaJIbHBEIM TEIJIOBEIM ITOTOKOM Ha BeHTMUIIALMIO He OoJjiee 15%
BeHTMAUMoO Gojsiee 15% MakcMMaJlbHOTO MaKCMMaJIbHOT'O TeIJIOBOTO IIOTOKa Ha
IoTOKa Ha OTOIJIeHM e OTOIJIEHUE
1 2 3
I cTylneHb OBYXCTYIEHYaTOM CXEMH
PacueTHas Ternjo- spl c spl spl c spl
Bas NPOU3BOOM— Q = -—-——- G (ray' - menpTa - t ) |Q = -—-- G (ray' - 5 - t )
TEJbHOCTL 1 h 3,6 d 2 c h 3,6 d 2 c
CTyIeHM BOIOIIO—
morpeBaTess
TeMnepaTypa Har-— t , a npm BaKyyMHOM Ieaspalumn
peBaeMo¥ BOIH, c
°C, Ha BxOome B t + 5
BOLONONOTPEBATENDb c
To xe, Ha BHXOIE I
3 BOOOIOOOTpPEe-— t
BaTesNsa h
TeMmnepaTypa I'pel— |
meit Bomdel, °C, Ha Tay'
BXOIe B BOIOIONO-— 2
rpeBaTelb
spl
3,60
To xe, Ha BHXOIE I h
13 BOIOIOmoIrpeBa-— Tay = Tay' - —————--
Tess 2 2 spl
cG
d
Pacxon Harpemae- Bes 0axkOB-aKKyMyJIATOPOB
MOM BOIBI, KI'/4Y I I
G =G G =G
h hmax h hm
C BakaMM-aKKyMyJIgTOpaMm
I
G =G
h hm
sp spII
Q 3,6 x 0,55 3,6(0" +Q )
Pacxon rpemnumen spl h spl o hd
BOILI, KI'/4 G =G + G = ————
d do c(ray' - Tay') d c(ray' - Tay')
1 2 1 2
II cTymneHb OBYXCTYIEHYATOM CXEMBL
PacueTHas Ternjo- spII sp spl
Basd NPOMU3BOOU— Q =0 - Q
TEeJIbHOCTL 11 h h h
CTyIeHM BOIOIONO-—




TpeBaTeNd
TeMrnepaTypa Har-—
peBaeMo¥ BOZIH,
°C, Ha BXOme B
BOLONONOTPEeBaTelb

To xe, Ha BHXOIE
ns3
BOIONOgOTpeBaTesns
TemMmneparypa Ipe-—
omeit Bome, °C, Ha
BXOIe B
BOIOMOOgOTpeBaTelb

To xe, Ha BHXOIE
ns
BOIONOOTrpeBaTesns

Pacxon Harpeeae-—
MOM BOIBI, KI'/U

Pacxon Tpemoumen
BOILI, KI'/4

pmMmedvanma. 1.

C BGakamy-akKyMyJIaTOpamMm

II I
t =t
h h
Bes 0akOB-akKKyMyJISTOPOB
splII
3,60
IT h
t =t - -—-————-
h h II
cG
h
l = 60 °C
|h
Tay'
1
spIl
3,60
IT IT h
Tay = Tay' Tay = Tay' - —-—-————-—-—
2 2 2 1 spII
cG
d
Be3 BakoOB-aKKyMyJISTOPOB
IT
G =G
h hmax
C OakaMM-aKKyMyJdTopaMyu IIpKu C OakaMM-aKKyMyJIaTOpaMmu
OTCYTCTBUM LUPKYJIALUN
spIl
3,60
IT IT h
G =G G = —m—
h hm h 11
c(60 - t )
h
IIpy HaIuMuuM UUPKYJIALUN
spII
3,60
IT h
G = eemememmm—————
h IT
c(60 - t )
h
spII
3,6 Q
spII h spII spI
G = —mmmm G =G
d c(ray' - Tay') d d
1 2

HEe3aBMCVIMOM IPUMCOEOMHEHNNM CHUCTEM OTOIIJIEHUA

BMeCTO Tay' clenyeT NpMHMMAThL Tay'

2

02

2. BesmuuHa HemorpesBa B 1 CTyneHu meibTa, C, NOPMHUMAETCH:

c BakaMM—-aKKyMyJISTOpaMmmu

nenpTa = 5 °c, pn OTCYTCTBUU

BaKoOB-aKKyMyJIATOPOB mejibrTa = 10 °C.
3. [Ipu omnpenejieHMM PacyeTHOTO pacxoda Tpepmel BOIL IS I

CTYIEHM BOIOIIOIOTIpeBaTeJIA pacXon BOIBL oT

YUYUTEIBAETCHA.

4. TemmnepatTypy

nomorpemareynd t

HarpeBaeMou BOIBL Ha
B UTI 1 B WTI cilemyeT NpMHMMATL pabBHOM 60 °C,

CuCcTeM BEHTUMIIALUUM He

BEIXOIlE nus

h
a B LTI c BakyyMHOM measpaumeir - t = 65 °C.
h
5. BenmuuHa TEeIJIOBOIT'O IIOTOKa Ha OTOIIJIEHrE B TOUKe
nzyioMa rpabdmka Temnepatyp Q' omnpeznmesgercs no dopwmysie
[}
t -t
1 H
Ql = Q _______
o omax t - t




MpunoxkeHue 7

TENIOBOW U TMAPABINYECKUIA PACHET FOPU3OHTA/IbHbIX
CEKLLMOHHbIX KOXYXOTPYEHbIX BOLO-BOAAHbIX MOLOMPEBATENEN

fopu30OHTasIbHblE CEKLMOHHbIE CKOPOCTHble Bogonogorpesatenn no FOCT 27590 c TpybHow
CUCTEMOM M3 NPAMbIX FNAAKUX UAM NPOGUANMPOBAHHBIX TPY6 OT/AMYAIOTCA TEM, YTO ANA YCTPaHeHUs
npornba TPybOK YyCTaHABAMBAIOTCA ABYXCEKTOPHbIE OMOPHbIE MEPEropoaKu, NpeactaBastowme coboi
YyacTb TPYOHOM pelleTKn. Takaa KOHCTPYKLMA ONOPHbIX Neperopoaok obaeryaeT ycTaHOBKY TPYOOK m ux
3aMeHy B YC/IOBUAX 3KCMyaTauum, TaK Kak OTBEPCTUA OMOPHbIX NEePeroposoK PacrnosoKeHbl COOCHO C
OTBEPCTUAMMU TPYOHbIX PELLETOK.

Kaxpasa onopa ycTaHOB/IEHA CO CMELLEHMEM OTHOCUTENbHO ApYyr Apyra Ha 60°, 4TO NoBblWwaeT
Typbyansaumio NoToKka TeNAOHOCUTENA, NPOXOSALLErO NO MEXKTPYOHOMY MPOCTPAHCTBY, U NPUBOAUT K
yBennyeHmto KoadpdpuumeHTa TeNN00TAAYM OT TEMIOHOCUTENA K CTEHKE TPYOOK, @ COOTBETCTBEHHO -
BO3pacTaeT Tennocbem € 1 M2 NOBEPXHOCTM Harpesa. Mcnonb3ytoTca naTyHHble TPYOKU HAPYXKHbIM
anameTpom 16 mm, ToAwmHom cteHKn 1 mm no FOCT 21646 n TOCT 494.

Ewe Oonbliee yBennyeHue KoadoduuMeHTa Tenaonepesaym [OCTUraeTca MPUMEHeHMeEM B
TPYBHOM MyYKe BMECTO MafKuX NaTyHHbIX TPY6OK NPodUANMPOBAHHbIX, KOTOPble M3roTaBAMBAOTCA U3
Tex Xe TpyboK nyTem BblAABAMBAHMA Ha HUX POJMKOM MOMNEPEYHbIX WAM BUHTOBbIX KaHABOK, YTO
NPUBOAMT K TYPBYAM3aLMM NPUCTEHHOTO NOTOKA XUAKOCTMU BHYTPU TPYOOK.

BosonoaorpeBatenn COCTOAT M3 CEKLUMM, KOTOpble COeAMHANTCA Mexay coboi Kanayamu no
TpybHOMY MpPOCTPaHCTBY M MaTpybkamu - no mexTpybHomy (puc. 1 - 4 Hactoswero MpuaoxkeHus).
MaTpybKn moryT 6bITb pasbeMHbIMKM Ha GNaHUAX UANM HepasbeMHbIMW CBapHbIMWU. B 3aBUCMMOCTM OT
KOHCTpYKLUMM BOAONOAOrpeBaTenn [ANA CUCTEM FOpPAYEro BOJOCHAbXKeHWMA UMelT cieayoume
YCNOBHble 0603HaYeHWA: ANA  PasbeMHOM  KOHCTPYKUMW C  [lagkumu  Tpybkamu - Pl ¢
npoduAnpoBaHHbIMKM - PM; oaa cBapHOWM KOHCTPYKLUMK - cooTBeTcTBeHHO CI, CMN (HanpaBieHMe NOTOKOB
TEN/1006MEHUBAIOLLMXCA cpes NpuBeAeHO B M. 4.3 HACTOSALLEero cBoAa NpPasu).

Puc. 1. O6wnit BUA rOpM30HTAIbHOIO CEKLLMOHHOIO
KOXKYXOTPybHOro BogonoaorpeBsartens
c onopamu-Typbynnsatopamm



Puc. 2. KOHCTpPYKTUBHbIE pa3mepbl BOAONOAorpesaTens
1 - cekumsa; 2 - Kanay; 3 - nepexon;
4 - 610K ONOPHbIX NEPEropoaoK; 5 - TpybKu;
6 - neperopoaKa onopHas; 7 - KonbLo; 8 - NPyTOK

Horonwenue 1 Henanwekue 3

Y L2
1 Ly )
—_——yg

t f r’
‘\.4_...—4.—.-—1./’

Puc. 3. Kanay coegMHUTENbHbIN



HMenonwenue T Henonwenue 2

Puc. 4. Nepexop,

MNpumep ycnoBHoro o0603HayeHMs BOAOMNOAOrPeBaTENA PA3bEMHONO TUMA C  HaPYMKHbIM
AVNAaMEeTPOM Koprnyca cekumn 219 mm, oanHol cekumm 4 m, 6e3 KomneHcaTopa TENIOBOrO pPacliMpeHus,
Ha ycnoBHoe gasneHue 1,0 MMa, c TpybHOW cUCTEMOM M3 TrNagkux TPYOOK M3 NATU CEKUMA,
KnmmaTtundeckoro ncnoaHenma Y3: MNB 219 x 4-1, O-PIr-5-yY3 rOCT 27590.

TexHWYeCcKne XapaKTepucTUKM Bogonodorpesateneit npusedeHbl B Taba. 1, a HOMWHaNbHble
rabapuTbl U NPUCOEANHUTEIbHBIE pa3mepsl - B Tabn. 2 HacTosawwero MpunoxeHus.

Tabnnuya 1

TexHUYeCcKMe XxapaKTepUCTUKKM BogonoaorpesaTenei
no NOCT 27590

Hapyx- [Umcyo |[Inomans | [Imomans | SkBuBa- |lloBepxHOCTE | TeryioBad Npous-— Macca, Kr
HEI TPy- |CedYeHNUHd |CedeHNUs |JIeHTHEIL Harpesa BOIMUTEJIBHOCTE
ova- 6ok B |Mex-— TPpyOOK |amameTp OIHOM sp
MeTp cex- |Tpy6Ho-|f , M2 |mex- cexuum Q , KBT, cex-
Kopny-— | umm jale] TP TPpyOHO— f , M2, cex
ca n, npoCcT— TO cex UMM IOJIMHOM, M
CeKUMM [T . paHcTBa poCT-— npu IOJmMHeE,
D, MM f ’ paHCTBa M Cucrema mn3 TpyO CexLnn xajlaua, nepexona
H MTP d ;M OJIMHOM, M |MCIIOJIHeHME
M2 BKB
TIanKux | npodu-—
(ncnos- | mupo-
HeHNre BaHHBIX
1) (ucnoj-
HeHMre
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 5,5| 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| 5,4
114 19 0,005 0,00293| 0,0155 1,79| 3,58| 40| 85| 50|110| S58,0( 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

NpumMedaHus. 1. HapyxHent gmamMeTp TpyBok 16 MM, BHYTPEHHMI -
14 mm.

2. TemyoBas MPOM3BOIOMTEJLHOCTL ONpPeJeJieHa IPM CKOPOCTM  BOIEH
BHyTPM TpyOox 1 M/C, PaBEHCTBE PACXONOB TENJOOOMEHMBAWNIIMKCS
cpen u TemnepaTypHoM Hamope 10 °C  (TeMmepaTypHENI nepenan Mo
rpeoumert sBome 70 - 15 °C, Harpemaemoit — 5 - 60 °C).

3. TImOpaBJM4YeCKOe CONPOTHUBJIIEHME B TpyOkax He OGosiee 0,004 MIa
nys ryankoyd TpySkmum m 0,008 MIa - Ong NpodMiIMpOBaHHOM NpM IJIMHE
cexkUMM 2 M M COOTBETCTBEHHO He Oojsiee 0,006 Mla m 0,014 MIa npwu
nnmHe  cexkumm 4 M; B MeXTpPpyOHOM NPOCTPaHCTBE TI'MIPaBJIMUYECKOEe
conporusyeHue paeHo 0,007 Mla npwm nnmHe cexumm 2 M u 0,009 Mla
opu OjimHe cexkuum 4 M.

4. Macca onpeznejsieHa npu pabouem masjenHum 1 Mla.

5. Tennosas MNPOM3BOONTEJEHOCTDL naHa OJ19 CpaBHEeHUs c
nogorpeBaTeNIAMU OPYTMX TUIOPa3MEPOB MJIM TUIIOB.

Tabnuua 2



HomMuHanbHble rabaputbl U NPUCOEANHUTENbHbIE Pa3Mepbl
BogonogorpesaTtenen, Mm

Hapyx-| D |[D D d |d H h L L L L mo
HEI 1 2 H 1 2 3
ova- puc.
METP VCIIOJI— 4
KOpPIIy— HeHUe
ca o
Ccexruun puc. 3
D, MM
H 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 1431178 80
89 195 76(180|180| 76|240]120(2320; 4320 1701217 85
114 215| 89(195(195| 89|300|150|2350; 4350|2000; (210250 90
168 280(114(215(245(133(400(200]|2490; 4490|4000 |310(340(| 140
219 325(168(280(280|168|5001250|2610; 4610 4151450 150
273 390(219(335|335|219|600|300|2800; 4800 5121600 190
325 4401219(3351390(273|600(300(2800; 4800 600]1600| 190

METOZMKA PACYETA BOAOMNOLOIPEBATENEN
FOPAYErO BOOOCHABAKEHNA

1. Ans Bbl6Opa HEOBXOAMMOrO TUNOPa3Mepa BOAOMNOLOrPeBaTeNA MPeABapUTEbHO 33[3eMCH
ONTUMANLHON CKOPOCTbIO Harpesaemoil Bogbl B TpybKax, pasHoii W, = 1 m/c, u, ucxops u3
[BYXMOTOYHOM KOMMOHOBKM KasKAo# CTyneHW, onpeaensieM HeobXoaumoe ceueHue TpyBoK

f yea
Bogonogorpesatens 1.7, M2, no popmyne

G

yem __ hmax

™ . (1)
" 2.3600W,p

o v yen o
B cooTBeTCTBMM C MNOJIyYEHHOW BeJINYMUHOM pr n no Tabn. 1 BbI6Mp86M HEO6XO,CJ,MMbIM

TUNopasmep sogonogorpesaTenAa.

2. Ona BblbpaHHOro TMNopasmepa BoAonogorpesatens onpegensem (akKTUYECKMe CKOpPOCTU
BOAbl B TPyBKax M MEKTPyOHOM MNPOCTPAHCTBE KaK4oro BOAONOAOrpeBaTens npu ABYXMOTOYHOM
KOMMOHOBKe No ¢popmyiam:

Ghmax

W, = S—22—; (2)
™ 2.3600f p

Gdh

W == .03)
P 2-3600f, p

3. KoadpduumeHt Tennootaaum «;, BT/(M2 x °C), OoT rpetoweli BoAbl K CTeHKe TpybKu
onpeaensetca no ¢opmyne



0,8

rp rp 2 WMTP
o :1,16[1210+18th ~0,038(t7) } @)

02
d3KB

roe

p p
th +tBLIX ) (5)

P _

cp 2
JKBMBANEHTHbIN AMAaMeTP MeKTPYBHOro NpoCcTpaHCTBa, M, onpeaenseTcs no popmyne

2 2

— DBH B ndHap (6)
KB .
D, + ndHap

[na BbibpaHHOro TMNOpPa3mepa BoAonoAorpesaTens d npuMHUMaeTca no taba. 1.

9KB

4. KoadpduumeHT Tennootpaum «&,, BT/(M2 x °C), OT cTeHKM TpybKM K Harpesaemoil Boae

onpeaensetca no popmyne

0,8
2 TW,
a, =116| 1210181}, ~0,038(t; )’ |22 1)
roe
H t;IX + t;IBIX
tcp = T . (8)

5. KoadoduumeHT Tennonepeaaun sogonogorpesatens k, Br/(m2 x °C), cneayet onpeaenatb no
dopmyne

K= yP
1 1 6,9
al a2 /,LCT

roe ¥ - koadpoduumeHT sadpdeKTBHOCTM TennoobmeHa: ANna ragKoTpybHbIX BOAOMNOAOrpeBaTenem
c onopamu B BUAE NoAoK i = 0,95, ans rnagroTpy6HbIX ¢ 6J10KOM ONOpPHbIX Neperopofok ¥ =1,2, ana
npoduAnpoBaHHbIX U ¢ 6I0KOM OMOPHbIX Neperopodok ¥ =1,65;

L - KoabOUUMEHT, yuMTbIBAIOWMIA 3arpAsHEHME NOBEPXHOCTU TPy6 B 3aBUCUMOCTU OT

XMMWYECKUX CBOMCTB BOAbI, MPUHMMAETCA ﬁ =0,8-0,95.

v o S
6. MNMpu 3aZaHHOM BE/NIMUMHE pPACYETHOW MNPOM3BOAUTE/NIbHOCTM BOAONOLOrpeBaTe s th no
NONyYEeHHbIM 3HayYeHUAM KoadduuMeHTa Tennonepegaydn k u cpeaHenorapudmmyeckoit pPasHOCTM
TemnepaTtyp Atcp onpegensetca HeobxoaMmas MNOBEPXHOCTb Harpesa Bogonogorpesatens F no

dopmyne (1) Npumn. 5.

7. Yucno cekumin Bogonoaorpesatens B OAHOM noToke N, WT., McxoaAa U3 [ABYXMOTOYHOM



KOMMNOHOBKM onpeaensetca no popmyne

N=——
> fceK . (10)

Ecan BennumnnHa N, nonyyeHHas no ¢popmyne (10), umeeT ApobHYIO YacTb, cocTaBasAoLLyo bonee
0,2, YnCcno ceKkLMi cneayeT OKPYrAATb B 60NbLUYIO CTOPOHY.

8. Notepu aasnenna AP, kMa, 8B Bogonogorpesatenax cnegyet onpegenats no Gopmynam:
ONA HarpeBaemol BoAbl, NPoxodsLlei B rnagkux TpyoKax:
a) Npu AnnHe cekunmn 4 m

2

AP, =@7,5 fg—“ N (11

Tp
6) Npu ANMHe cekunmn 2 m

2

AP = @5 fg—h N, (12)

Tp

roe @ - koadpdULMEHT, yUnTbIBalOLWMI HakMneobpasoBaHMe; NPUHNUMAETCA MO ONbITHbIM AAHHbIM,
NpW X OTCYTCTBUU - CaeayeT NPUHMmaTb @ =2 ... 3;

ONA HarpeBaemoi BOAbl, Npoxodsallei B npoduanpoBaHHbIXx Tpybkax, B dopmynax (11) u (12)
BBOAMUTCA NOBbIWAOLWNIA KOIPOUUMEHT 3;

ONA rpetoLLelt Boapl, NPoxoasLLer B MeXTpybHOM NpocTpaHCTBe:
2
AR, =BW,,N . (13)

KoaddumumneHT B npmnseaeH B 1ab. 3

Tabnnua 3
HapyXHEII OMaMeTp KOpIlyca CeKLUM 3HaueHMe kosddpmuMeHTa B

D, MM

H npM IOJVHEe CeKUUM, M

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 20

273 11 20

325 11 20




MPUMEP PACHETA
ANA ABYXCTYNEHYATOW CXEMbI NMPUCOEANHEHUA
BOOONOLOrPEBATE/IEM TOPAYErO BOAOCHABXEHUA C OTPAHUYEHUEM
MAKCUMA/IbHOIO PACXOZA BOZbl U3 TEM/IOBOW CETU HA BBOJ,
N PETYTIMPOBAHUEM NOJAYN TEMN/TIOTbl HA OTOMNMAEHUE

BbibpaTb M paccuvMTaTb BOAOMNOAOrpPEBAaTE/IbHYIO  YCTAaHOBKY A4/  CUCTEMbI  FOpsYero
BOZOCHAOKEHUA LLeHTPaIbHOro TEeMn/0BOro NyHKTa Ha 1516 ycnoBHbIX KBapTUP (3aceneHHocTb - 3,5 yen.
Ha KBapTUpy), 060pya0BaHHYIO BOAOMNOAOrPEBATENAMM, COCTOALLMMMU U3 CEKLMI KOXKYXOTPYyOHOro Tnna
C TPyB6HOWM CMCTEMOM U3 NPAMBIX raaKux TPY6oK M 6aroKamm onopHbIX neperopogok no NOCT 27590.

BO,D,OFIO,D,OI’peBaTEIWI npucoeanHeHbl K TensnoBoOM CetTu no ,CI,BYXCTYI'IEH‘-IaTOﬁ CMeLlaHHOM cxemMe C
orpaHn4YeHnemM MakCMmaabHOro pacxoga soabl U3 TEnIoBOM CETU Ha BBOA.

Cuctema OTOMNEHUA NpUCOeAMHEHA K TEMNOBLIM CETAM MO 3aBUCMMOMN CXEMe C aBTOMaTUYECKMM
perynmpoBaHnem noaayn TennoTbl.

BaKun-akKyMynaTopbl Harpesaemow Bogbl Kak B LITI, Tak 1 y noTpebuteneit oTcyTCTBYHOT.
UcxoaHble aaHHble:

1. PerynupoBaHue OTNycKa TenaoTbl B CUMCTEME LLEHTPaNN30BaHHOIo TensocHabXeHns NMPUHATO
UeHTpa/IbHOE, Ka4yeCTBEHHOE MO COBMELLI,EHHOVI Harpyske otonsieHna n ropadyero BOAOCHa6)KEHMﬂ.

2. Temnepatypa TensoHocuTena (rpetowent Boapbl) B TENAOBOM CETU B COOTBETCTBMM C MPUHATHIM
AN AAaHHOW CUCTEMbI TENIOCHABXKeHUA rpadMKoM M3MEHEHMA TeMnepaTypbl BOAbl B 3aBUCMMOCTM OT
TeMnepaTypbl HAPY*KHOFO BO3A4yXa NpUHATA:

NpM pacyeTHOM TemnepaType Hapy»KHOTo BO3AyXa /18 NPOeKTUPoBaHMa otonenmna [, =-26 °C:
8 nogatowem Tpybonposoge 7; =150 °C;

8 obpatHom Tpybonposoge T, =70 °C;

B TOYKe M3/10Ma rpadurKa TemnepaTypbl t; =23°C:

B nogatowem Tpybonposoae Tl' =80°C;

B obpaTtHOM TpybonpoBoae T; =42 °C.

3. TemnepaTypa X0/04HOM BOAONPOBOAHONM (HarpeBaemoil) BoAbl B OTOMWUTE/NbHbLIA Nepuoa,

noctynatowei 8 sogonogorpesatesns | crynenu, T, = 2 °C (no gaHHbIm akcnayataumm).

4. TemnepaTtypa BOAbl, NOCTyMatoWel B CUCTEMY rOpsAYero BOAOCHabXKeHus Ha Bbixoge w3 |

CTyneHu BogonogorpesaTens, th =60 °C.

5. MakcMmanbHbIM TENJIOBOM MOTOK Ha OTonneHuMe notpebuteneit, npucoeamHeHHbIx K LTI,
6
Qumax = 5,82 x 10° Br.

o S| 6
6. PacyeTHaAa TensioBaa Npomn3BoANTENIbHOCTb BOAONOAOrpeBaTenemn th =4,57 x 10° Br.



7. MaKcManbHbIN pacyeTHbIN CeKYHAHbIV pacxos BoAbl Ha ropayee BogocHabxkenvne (, = 21,6
n/c.

MopsafoK pacyeTa:
1. MaKcMMasnbHbIN pacxos CeTeBoi BoAbl Ha OToMN/eHne

~ 3,6Q,5 _ 3,6x582x10°
" c(r-7,) 4,2(150-70)

G, =62,5x10° kr/u

2. MaKcmasibHbIlM pacxo, rpetollei Boabl Ha ropayee BogocHab»KeHne

3,6x0,55Q,,, 3,6x0,55x4,57x10°

_ _ _57x10°
s = (=) 4,2(80-42) A

G

3. [1na orpaHUYeHns MaKCMMaJIbHOro pacxoga ceTeBoi BoAbl Ha LTI B KayecTBe pacyeTHOro
npuHMmaeTca 60blUMIA U3 ABYX PACXOLO0B, NOJyYeHHbIX no nn. 1, 2

_ _ 3
G, =G,, =62,5-10° xr/u.
4. MaKcMmanbHbIiA pacxos, Harpesaemolit Boapl Yepes | u Il ctyneHn Bogonogorpesartens

3,6Qmm _ 3,6-4,57-10° )
= 2 hmae = 6810
et —t,)  4,2(60-2) /.

5. TemnepaTtypa HarpeBaemol BoAbl 338 BogonogorpesaTtenem | ctyneHu
tl =7/-5=42-5=37 °C
6. PacueTHaa npounsBoanTeIbHOCTb Bogonogorpesatens | ctyneHu
P =Gy e (th 1, ) (c/3,6) =68-10° (37 - 2)x(4,2/3,6) = 2,76 -10° Br.
7. PacyeTHasa npoussoamTebHOCTb Bogonoaorpesatensa |l ctyneHu

P = Q¥ — QP =4,57-10° - 2,76-10° =1,81-10° Br.

8. TemnepaTypa rpetoLLeit BoAbl Ha BbiIxoAe M3 Bogonogorpesatens Il ctyneHu 2'2” U Ha BXoZe B
BogonoAorpesartesb | cTyneHu Tll
3,6Q" 3,6x1,81x10°
3007 gy 55 °C

n_
L, =077

¢G, 4,2x62,5%10°

9. TemnepaTtypa rpetoLLeit Boasl Ha BbiIXxoAe U3 Bogonoaorpesatens | ctyneHu



sp 6
Tzl _ l,_3,6Qh :80—3'6X4’57X103 _17°C
G, 4,2x62,5%x10

10. CpegHenorapndmmuyeckan pasHOCTb TEMMEPATYP MeXKAY rpetoLlein 1 Harpesaemoin Boaon ans
| ctyneHn Bogonoaorpesatens

At,—At, (55-37)-(17-2)
Aty 2,3Ig§
At 15

M

=16,5 °C

At =
2,3lg

11. CpepgHenorapnommnyeckan pasHoCTb TEMNEPATYP MEXAY rpetoleit U HarpeBaemon Boaon and
Il ctyneHn Bogonogorpesartens

At, - At, (80-60)—(55-37)

& 2,3Ig§
At 18

M

At = =19 °C

2,3lg

12. B cooTBeTcTBMM C N. 1 HacToswero MpunoxKeHUa onpeaensem Heobxoanmoe ceyeHune Tpybok

BOAOMNOAOrpeBaTe sl NPM CKOPOCTU BOAbI B TPyBKax WTp =1 m/c 1 ABYXMOTOYHOMN CXeMe BKIHOYEHUA

v G 68-10°

™ T 2.3600W_p  2-3600-1-10°

T)

=0,0094 m2.

o yen
Mo Tabn. 1 HacToAwero [IpuMnoXKeHnAa u NOJAYYEHHOW BeINUYMHE pr I'IOLI,6Mp3€M ™n

BOAOMNOAOrpeEBaTENA CO CNEAYIOWMMM XapPaKTEPUCTUKAMMU:
f., =0,0093 m2;
D, =219 mm;
fop =0,02139 m2;
d,., =0,0224 m;
fCeK =11,51 m2 (npu gAnHe cekumn 4 m);

duap 16

- . MM,

d 14

BH

13. CKopocTb BoAbl B TPyHKax Npu ABYXMNOTOYHON KOMMOHOBKE

G, . 68-10°

™~ 2:3600f p  2-3600-0,009310° e




14. CKoOpOCTb BOAbI B MEXKTPYBHOM MPOCTPaAHCTBE NPU ABYXNOTOYHOM KOMMNOHOBKE

W - G _ 62,5-10°
" 2.3600f, p 2-3600-0,02139-10°

=0,41 m/c.

15. Pacuet Bogonogorpesartena | ctyneHu:

a) cpefHAA TeMnepaTypa rpetoLLelt Boapl

ty+t,.  955+17

tr‘p — BbIX __ 36 OC,'
°® 2 2
6) cpegHAns TemnepaTypa HarpesBaemoi BoAbl
S S 2+ 37
tcp — _BX BBIX __ — 19’ 5 °C,'
2 2

B) KO3QPUUMEHT TENONEpPeaum oT rpetoLLeit Boapl K CTeHKe TpybKu

) WO,S
o =1,16[1210+18t§]§’ ~0,038(t) }  _
0,8
~1,16(1210+18-36-0,088-36?) s _ -
0,0224°

= 2187 Bt/(m2 x °C);

r) KoaddUUMEHT TENNOOTAAUM OT CTEHKM TPYBKM K HarpeBaemoi Boge

0,8
2TW
@, =1.16[ 1210-+18t, ~0,038(t; ' | 2 =
0,8
:1,16(1210+18-19,5—0,038-19,52)L102=
0,014~

= 4222 Bt/(m2 x °C);
) koadpduumeHT Tennonepeaaun npu S =0,9

\J§] _ 1,2-0,9 B
1 1 5. 1 1 0,001
+ + +

o T CT

a, o, A, 2187 4222 105

CT

=1535 Br/(m2 x °C).

k' =

KoadduumeHT I/ npuHAT paBHbim 1,2 Ans rnagkux Tpybok;

e) Tpebyemas NOBEPXHOCTb Harpesa BogonogorpesaTens | cTyneHu



, Q¥ 2,76:10°
? T k'At]  1535-16,5

= 108, 7 N\Z;

X) uncno cekumii BogonoaorpesaTens | CTyneHn Npu AAnHe cekumum 4 m

. F' 1087

T2f. 21151

) ceKkumu.

MNpuHMMaem 5 cekumii B 0AHOM NOTOKE; AENCTBUTE/IbHAA NOBEPXHOCTb Harpesa byaeT F'= 11,51
X2x5=115m2.

16. PacueT Bogonoaorpesartensa Il ctyneHu:

a) cpeaHaA TemnepaTypa rpeollein Boabl

p p
e = byl _ 80+55 67,5
’ 2 2

6) cpeaHAs TemnepaTypa Harpesaemoi BoAbl

H

cp 2

e+t 37+60

BBIX

= 48,5 ¢

B) KO3QPUUMEHT TENONEPEAAYM OT rpetoLLeit Boabl K CTeHKe TpybKM

27W 08
o, =1,16[1210+18t§§ ~0,038(t) }  _
0,8
~1,16(1210+18-67,5-0,038-67,5° ) ot _ -
0,0224°

= 2730 Bt/(m2 x °C);

r) KoaddUuMEHT TENNOOTAAUM OT CTEHKM TPYBKM K HarpeBaemoi Boge

2 TWOo8
@, =1.16[ 1210-+18t, ~0,038(t; ' | 2 =
0,8
~1,16(1210+18-48,5-0,038-48,57) Lol
0,014~

=5443 Br/(m2 x °C);
) koapduumeHT Tennonepegaun npu S =0,9

e 1,2:0,9 B
1 1 5, 1 _ 1 000l

+ +
a, a, A, 2730 5433 105
=1931 Br/(m2 x °C).

kII —




e) Tpebyemas NoBepxHOCTb Harpesa Bogonogorpesatena |l ctynexHm

P 181.10°
h__=<h _2 =49,4 2.
T 7KUY T 1931419 "
) umcno cekumin Bogonogorpesatens Il ctyneHu
F 1]
N" P 49,4 =2,15 Cekumm.

T2f. 21151

MpuHMMaem 2 cekuun B OAHOM MOTOKe, AEeNCTBUTE/bHAA MOBEPXHOCTb Harpesa byaer F' =
11,51 x2 x 2 =46 m2.

B pe3ynbraTte pacyeta NoOAyYMAOChb NO 2 CEKUMM B KaxXgom Bogonogorpesatene Il ctryneHn n 5 -8
KaX4om Bogonogorpesartene | cTyneHn cymmapHOM NOBEPXHOCTbIO Harpesa 161 m2.

17. NoTepu gaBneHus B Bogonogorpesatensx (7 nocnesoBateNbHbIX CEKLUMIA B KaXK40M NOTOKe):
ANA BOAbl, Npoxoaallei B Tpybkax (c yuetom @ = 2),

2 2
AP, =¢7,5 O N=2.7,5 L 7 =142 «na;
fp 2-0,0093-10

O1A BOAbI, NpoxogALLein B MeXTpybHOM NpoCTpaHCTBe,
AP_=BW?2 N =20-0,41"-7 =23,5 na.

KoadduumeHT B npuHMMaeTtcs no tabn. 3 HacTosLwero MNpunoxkeHus.

Mpy npumeHeHUM Bogonogorpesatens ¢ NPodUAMPOBAHHLIMU TPyOKamM Heobxoanmoe Yncao
cekumi B | cTyneHn coctaBut 3 cekumu, a Bo Il - 2 cekumm B ogHom noToke. MNoTepu gasneHusa no
HarpeBaemol Boge ¢ KoapduumeHTom @ = 2 coctasnatoT 300 KMa.

B 1994 r. Ha MoOCKOBCKOM 3aBoge "CaTaKC" OCBOEH BbIMYCK KOMKYXOTPYOHbIX MHOrOXO40BbIX
Bogonogorpesatenein ¢ | u Il cTyneHamm Harpesa B ogHOM Kopnyce (puc. 5), TexHWYeckue
XapaKTEPUCTUKM  KOTOPbIX MpuBeseHbl B Taba. 4  HacToswero [punoskenus. Tennosas
NPOV3BOAUTENIbHOCTb ONpeaesieHa /s YCI0BUIA, BIM3KUX K peasibHbIM B CUCTEME TeMNI0CHabKeHus:

ANA BogonogorpeBaTenein ropsayero BoAOCHAOXKeHMA: TemnepaTypHbid nepenag no rpetoLiei
Boge 70 - 30 °C, no HarpeBaemoit - 5 - 60 °C, makcMManbHble NOTEPU AaBAEHUS MO HarpeBaemoln BoAe,
Hanpasasaemoit no TpybKam, - 27 - 36 kMa (UTMN - LTN);

ANA BogonoAorpesaTenieit oTonieHma: TemnepaTypHblA nepenag no rpetwoluei soge - 150 - 76 °C,
Nno Harpesaemol, HanpaBAAeMOM MO MEXTPYOHOMY NPOCTPaHCTBY, Npu NpumeHeHnn B UTIM - 105 - 70 °C
M MaKcumanbHon notepe gasnaeHus - 30 KMa; npn npumeHeHmun B UTMN - 120 - 70 °C n makcMmasibHOM
notepe gasnenus - 60 kMNa (noTepun fAaBneHUA NPUHATLI Be3ge 419 HOBOTO, YNCTOrO TENI00OMEHHMKA).



2000,4000
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Puc. 5. O6wnit BUA ropn30oHTaIbHOr0O MHOFOX040BOr0O
KOXXYXOTpybHOro Bogonogorpesartens

a - obwmii BUA,; 6 - paspes no cekumnam:
1 - BXxog, xon04H0M BoAbI - | cTyneHb;



2 - BbIXO4, TenaoHOCUTeNA - | CTyneHb;
3 - BbIXOA, ropsyei Boapbl - | cTyneHsb;

4 - BbixoA, ropayen Boab! - Il cTyneHs;
5 - BXxog, TennoHocutensa - | ctyneHs;

6 - BXxog, TennoHocuTens - |l ctyneHs;
7 - BbIXO4, TennoHocuTens - Il ctyneHs;
8 - BxoA, xon04HoM BoApl - |l cTyneHs;

B, I - KOHCTPYKTUBHbIE pa3mepsbl: 1 - cekuunu;
2 - coeAnHUTENbHAsA KaMepa MeXTPYOHOro NpoCcTpaHCTBa;
3 - 70 XKe, TpybHOro; 4 - TpybHaa A0CKa; 5 - wapHup

Tabnuua 4
TEXHMHECKMEXapaKTepMCTMKMFOpMBOHTaﬂbeMIMHOFOXOAOBbM,
KO)KyXOpr6HbIX BOAOHOAOFpEBaTeﬂeVI C I'IpOd)VU'IMpOBaHHOﬁ
pr6KOﬁ AnAa Cuctem otTonsaeHunAa n ropadyero BOLI,OCHaG)-KeHMﬂ
OBo3HaueHMUe Tenyo- |[lnowane | Yncso [Myowane cedyeHUd PasmMep | 9xBu- | HapyXHBI T'aBapnTel Macca, |llorepu mae- |Makcu— |Kosdp-
Bas IOBEPX- [ XOIOB TpyOKM | BaJIeH— | IMaMeTp ax 1l xh, Mmu KT JIeHUs MaJibHEBY | dUI—
MOII—~ HOCTH, (cex-|TpyBok, M2 |MexTpy6HOTO|d /d , |THBIL Kopnyca pacxon |eHT
HOCTb, |Harpe— |uwmi) NpOCTPaHCT-| B H |Oua- D, MM 1o jae] Harpe- |Temnjo-
kBT Ba, M2 Ba, M2 MM MeTp, H TpyO— [ Mex— BaeMoM [mnepe-
MM xaMm, |[Tpy6- |[BOIEH, naym,
xlla HOMY M3/u Br/
IpOCT— (M2 x
paHCcT— x °C)
BY,
xIla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TensgooOMEHHUKM MHOT'OXOIOBEIE IJIg OTOIJIeHMs B MUTII
(napamerpel TemsoHocureseir 150 - 76/105 - 70 °C,
HarpeBaeMas BOHa IO MEXTPYOHOMY IIPOCTPAHCTBY)
TMIIO 76x2-1,0-5-¥3 270 3,25 5 0,00108 0,00233 14/16 |0,0164 500 0,55 x 2,51 x 0,73 350 20 29 6,7 5180
TMIIO 89x2-1,0-5-V¥3 380 4,65 5 0,00154 0,00327 14/16 |0,0172 565 0,62 x 2,53 x 0,80 500 19 29 9,4 5120
TMIIO 114x2-1,0-5-¥3 585 8,95 5 0,00293 0,0050 14/16 |0,0155 670 0,73 x 2,59 x 0,94 700 13 29 14,4 4760
TMIIO 133x2-1,0-5-¥3 880 10,80 5 0,0040 0,0075 14/16 |0,0197 670 0,73 x 2,65 x 1,07 900 15 29 21,6 -
TMIIO 168x2-1,0-5-V¥3 1430 17,45 5 0,0057 0,0122 14/16 |0,0190 895 0,95 x 2,69 x 1,20| 1020 19 29 35,1 5080
TenytoO0OMEeHHVKY MHOTOXOIOBHE IJIg TOpSYero
BOonmocHabxeHms B UTIl (mapaMeTprl TEJIOHOCUTEJIEN
70 - 30/5 - 60 °C, HarpeBaemas BOIa Mo TpybBKam)



TMIT 76x2-1,0-7-Y3 200 4,55 7 |0,00108 0,00233
TMIT 89x2-1,0-7-Y3 280 6,51 7 |0,00154 0,00327
TMIOT 114x%2-1,0-7-Y3 540 12,53 7 10,00293 0,0050
TMIT 133x2-1,0-7-Y3 735 15,12 7 10,0040 0,0075
TMIT 168x2-1,0-7-y3 |1050 24,43 7 10,0057 0,0122

TenjmooOMeHHUMKM MHOT'OXOIOBEIE OJig oTorjieHmusa B LTII
(mnapameTpu TemnsoHocureryeit 150 - 76/120 - 70 °C,
HarpeBaeMas BOoIa IO MeXTPpyDOHOMY MNPOCTPAaHCTBY)

TMIIO 168x4-1,0-4-V¥3 2550 27,92 4 0,0057 0,0122
TMIIO 219x4-1,0-4-V¥3 4470 46,0 4 0,00939 0,02139
TMIIO 273x4-1,0-4-V¥3 6420 82,24 4 0,01679 0,03077

TenjIoO0OMEHHMKM MHOTOXOHOOBHE IJIA TOpAYero

BOoOocHabxeHmsa B LTIl npu IOBYXIOTOYHOM CxXeMe

(mapameTprl, kak u B UTII)

TMIT 114x4-1,0-4+4-y3|1350 28,64 |4 + 4|12 x 0,00293(2 x 0,0050
TMIIT 133x4-1,0-4+4-y3|1840 34,56 |4 + 4|2 x 0,0040 |2 x 0,0075
TMIT 168x4-1,0-4+4-Y3|2620 55,84 |4 + 4|2 x 0,0057 |2 x 0,0122
TMIT 210x4-1,0-4+4-y3|4310 92,0 4 + 412 x 0,00939|2 x 0,02139
TMIT 273x4-1,0-4+4-y3|7710 164,48 (4 + 4|2 x 0,01679|2 x 0,03077

Teny1oO0OMEHHMKM MHOTOXOIOBHE IJIs TOpAYer0 BONOCHAaOXeHMUS

B LTIl npy OOHONOTOYHOM CxeMe (NapaMeTpr, kak u B UTII)
TMIT 168x4-1,0-4-V¥3 1310 27,92 4 0,0057 0,0122
TMIT 219x4-1,0-4-V¥3 2150 46,0 4 0,00939 0,02139
TMIT 273x4-1,0-4-V¥3 3850 82,24 4 0,01679 0,03077

llprmeuaHne . Pabouee pmasieHme - 1 Mla,
TensoHocurenda - 150 °C, =amac
20%. VYcnoBHOe oOO3HaAUeHMe IIpu
MHOT'OXOIOOBOM C NPOQMIIBHOM TPyOKOM
IOJIs1  TOpsYero BOINOCHAOXeHMS; Hajlee - IOMaMeTp KOpIlyca CeKLuM,
OJIMHa cexumnu, IOaBJIEHME; UMCJIO CeKUUM B TeIUJIOOOMeHHMKe (IBe
unpper uepesz "+" - IOByXIOToOuHaAsA cxeMma); Y3 - BUI KIMMATUYECKOT'O
VICIIOJIHEHMS TelJiooBMeHHMKa no I'OCT 15150.

MaKCuUMaslbHaa TeMmIeparypa
IO NOBEPXHOCTM HarpeBa — OKOJIO
3akaze: TMIO - TenJoOOOMEHHUK

nyisa  oromnseHusa; TMIT' - To xe,

14/16
14/16
14/16
14/16
14/16

14/16
14/16
14/16

14/16
14/16
14/16
14/16
14/16

14/16
14/16
14/16

0,0164
0,0172
0,0155
0,0197
0,0190

0,0190
0,0224
0,0191

0,0155
0,0197
0,0190
0,0224
0,0191

0,0190
0,0224
0,0191

NN NN
XXX XX

500
565
670
670
895

670
895
1010

565
565
670
895
1010

670
895
1010

0,55
0,62
0,73
0,73
0,95

2,51
2,53
2,59
2,65
2,69

0,73
0,8

0,94
1,07
1,21

XXX X X
XXX X X

0,73 x 4,69 x 0,94
4,74 x 1,20

1,10 x 4,83 x 1,31

2,15 x 4,59 x 0,84
2,25 x 4,64 x 0,90
2,35 x 4,69 x 0,94
2,8 x 4,74 x 1,20
3,0 x 4,83 x 1,31

0,73 x 4,69 x 0,94
0,95 x 4,74 x 1,20
1,10 x 4,83 x 1,31

400
560
760
960
1140

1220
2240
2800

1560
2000
2440
4480
5600

1220
2240
2800

27
217
217
27
27

76
85
55

36
36
36

36

36

36
36

16
17
26
22
16

60
60
60

49
32
25
28
34

25
28
34

43,9
77,0
110,8

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

120, 9

20,5
33,8
60,5

3090
3100
3430

3050

6920
6915
6590

3810

3360
3200
3610

3360
3200
3610




3anac B N0oBepXHOCTU Harpesa NpuHAT 20%.

B nepecyeTe Ha pacyeTHblt pexxum pabotbl no FOCT 27950-88E (ckopocTb BoAb! B TPybKax 2 m/c)
3TU e ycTaHoBKM TMIMO v TMIT, npumeHaemble B UTM, 6yayT UMeTb XapaKTePUCTUKK, NPUBELEHHbIE B
Tabn. 5. MNMpu 3TOoM JOCTUrAlOTCA TaKkue e KoapduumeHTbl Tensonepesayvn, Kak M B NAACTUHYATBIX
BOAOMNOAOrPEBATENAX HA MAaKCUMaJIbHbIX CKOPOCTAX TENNOHOCUTENEN.

TexHUYecKme XapaKTePUCTUKN MHOrOX0A0BbIX
Bogonogorpesatenen ¢ NpoduUaMpoBaHHON TPYOKOM npu

pacyeTHOM pexunume paboTbl (WTp =2 m/c)

Tabnunua 5

OBbosHaueHue [loBepx-|Macca, |Tenmno- |Kosdodu- |[loTepu nasie-—
HOCTb KT Basg LMEHT Mg, klla, 1o
Harpe- MOI— TEenJjgo-
Ba, M2 HOCTh, |nepena- | Tpyd— [no mex-—
KBT uy, BT/ |kxam TpyBHOMY
(M2 X IpocT-—
x °C) pPaHCTBY
TMIIO 76x2-1,0-5-¥3 3,25 350 550 10520 122 180
TMIIO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMIIO 114x2-1,0-5-Y3 8,95 700 1415 11520 125 190
TMIIO 168x2-1,0-5-y3| 17,45 1020 2900 10310 116 180
TMIII' 76x2-1,0-7-Y3 4,55 400 400 6180 170 100
TMIT 89x2-1,0-7-Y¥3 6,51 560 560 6200 170 105
MO 114x2-1,0-7-y3| 12,53 760 1080 6860 170 160
TMIT' 168x2-1,0-7-Y3| 24,43 1140 2100 6100 170 100
C 1996 r. Ha TOoM e 3aBoge "CaTakc" HauyaT BbINYCK BoAonogorpesaTenel YCTaHOBKM

nonypa3bopHON KOHCTPYKUMKM 06erdeHHOro Tvna (puc. 6) Ana TeNA0BbIX NMYHKTOB, pPa3MeLLaeMblX B
noABane 34aHus.
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Puc. 6. BogonogorpesaTenb 6104HOr0 TMNA
no TY 400-28-132-90

B1 - XonogHasA BoAa; 82 - ropsyas Bo4a;
83 - UMPKYNALNOHHAA MHUA ropAYEero BOA0CHabKeHUs;
T1 - NoAatoLLan TennoceTu;
'I'2 - BbIX0A, rpetoLeit oAbl 3 Il ctyneHu;
T3 - BXOZ, rpetolueit Boapl B | CTyneHsb;

T, - o6patHas Tennocetn

OCHOBHbIE TEXHMYECKNE XapPaKTEPUCTMKM
Bogonogorpesatenei 6104Horo Tuna ana UTM



(ycTaHoBKa 13 3 610K0B)

YcnoBHOe ob6o3HaudeHMe |ImameTp Pas3Meps, MM Macca, k1, I[IOBEPXHOCTH PacueTHHIM TerJoBOV
opu 3akase CEeKLUMN OOHOTO Harpesa, M2 I0TOK, KBT, npwm
D, d d H H h [h h 1|1 1 1 1 b |b 6J0Ka W =1 Mm/c,
MM, X 1 2 1 1 2 1 2 3 4 1 |- TP
X KOJI. BCEeTro II0-— IenbTa t =10 °C
CeKlII. norpeBa- cp
TEeJNa
IB 57x2-1,0-BII-6-¥Y3 57 x 6| 45| 38|276| 828 87(189]|552(100]| 84[160|238| 34(160]260 60 x 3 0,74 x 3 = 2,22 90,0
180
B 76x2-1,0-BlI-6-¥3 76 x 6| 57| 45|314| 942]|106(208|628(115]| 93|170|257| 43(180]280 80 x 3 1,3 x 3 =3,9 156,0
240
IB 89x2-1,0-BIl-6-¥Y3 89 x 6| 76| 57|342(1026]119(223|684|125[(100(|185(271| 50(195]|295| 100 x 3 1,86 x 3 = 5,58 223,0
300
B 114x2-1,0-BII-6-¥3|114 x 6| 89| 76|387(1161|144(243|774|135(112|205(294| 62(215|315| 140 x 3 3,58 x 3 = 10,74 430,0
420
IB 168x2-1,0-BlI-6-¥Y3|168 x 6(133]|108(498[1482|198|300|996(1501139(240|349| 89|280|380| 250 x 3 6,98 x 3 = 20,94 840,0
750
[IpyMeuaHMe . T'MopaBJIMYeckoe COINPOTUBRJIIEHME YCTaHOBKU npu
W =1 wm/c, W = 0,5 M/c cocraenger: JesbTa P = 40 «lla,
TP MTP TP
OenbTa P = 25 «lla.

MTP




MpnnoxkeHune 8

MPUMEP TENAOBOIO U TUOPAB/IMHECKOIO PACHETA
NNACTUHYATbBIX BOAOMNOAOMPEBATE/EM (MO FOCT 15518)

B cootBeTcTBMM C Katanorom UMHTUxumHedpTemaw (M., 1990) BbinycKkatoTca Ten1006MeHHUKM
NniacTUHYaTble ANA TENNOCHAbXeHMA cnedylowmx TMnoB: noaypasbopHble (PC) ¢ naacTMHamu Tuna

0,5Mp u pasbopHble (P) c nnactuHamu TMna 0,3p m 0,6p.

TeXHUYecKkme XapakTepPUCTUKM YKa3aHHbIX NAACTUH U OCHOBHbIE HapaMEprITeHﬂOO6MGHHMKO&
C06MpaeMb|X 13 3TUX NNaCTuH, NpnBELEHDbI B Tabn. 1wm 2.

Tabnmua 1

TEXHMHECKaﬂXapaKTepMCTMKaHﬂaCTMH

[TokazarTesb Tun 1JjacTUMHEL

0,3p 0, 6p 0, 5Ip

T'aBapuTH (OIMHa X 1370 x 300 x 1|1375 x 600 x 11380 x 650 x 1
X MNMPMHA X TOJIMU—

Ha), MM

[IOBEpPXHOCTH TEILJIO— 0,3 0,6 0,5
obmeHa, M2

Bec (macca), kT 3,2 5,8 6,0
OKBMBAJIEHTHEI OMa-— 0,008 0,0083 0,009
METP KaHajla, M

[Imomalb [IOIEePEeYHO— 0,0011 0,00245 0,00285
TO CeueHMus KkaHajJa,

M2

CMauMBaeMell Iepu-— 0,66 1,188 1,27

METP B IIOIIEPEUYHOM
CedeHMM KaHajla, M
IlypmuHa kxaHajnla, MM 150 545 570
Baz30p 1mjia npoxona 4 4,5 5
pabouelt cpenel B
KaHajle, MM

[lpyuBeneHHasa IOJMHA 1,12 1,01 0,8
KaHajga, M
[Iyomanbs MIONEePEeYHOTO 0,0045 0,0243 0,0283

CeUeHMs KOJIJIEKTOopa
(yrmoBroe oTBepCTHE
Ha IJlacTuHe), M2
HambGospummit OMaMeTp 65 (80) 200 200
YCJIOBHOTO MNpPOXoma
IPUCOEIMHIEMOT O
mrylepa, MM

Kosdbduument obmero 19,3 15 15
rMIopaBaMyeckoro | 0 o—————— |  —=—=—=—== | ——————
CONPOTUBJIEHUS 0,25 0,25 0,25
Re Re Re
Kosdpduumenr rumpas-— 1,5 1,5 1,5

JIMYECKOT'O CONPOTUB—
JIeHUs WTyllepa 3eTa
KondbdmumeHTH

A 0,368 0,492 0,492
B 4,5 3,0 3,0




TexHnYecKkasa XxapaKTepPUCTMKa U OCHOBHbIe MapameTpbl

NAaCTUHYATbIX TENN00OMEHHbIX annapaTtoB

(McriosiHeHMe 2)

TPEXOIIOPHOM C

IIPOMEXY TOUHOM

ILIINTOM

(mcniosiHeHMe 3)
PacueTHOe naBJjieHUE,
MIla (xrc/cMm2)
T'abapuT TenjgoobMeH-—
HUKOB, MM

650 x 400 x
x 1665

- Or 200 mo 300

(10) 1

(10)

605 x 750 x
x 1800

[TokazarTesb Tum 1JacTUHE
0,3p 0, 6p 0, 5IIp
1 2 3 4

Tun annapara Pa30opHEMT [Tonypa300pHEM
Pacxonm TemnjioHOCUTe- 50 200 200
g ("He bBojee), M3/4
HoMmHambHaa IJjomalb
IIOBEPXHOCTHU TEIJIO—
obMeHa anmnapara,
M2, U MCIOJIHEHME Ha
pame:

KOHCOJIBHOM Or 3 mo 10 Or 10 mo 25 -

(mcononHeHue 1)

OBYXOIIOPHOM Or 12,5 mo 25 |Or 31,5 mo 160|0T 31,5 mo 140

Or 160 mo 320

1,6 (16)

2,5 (25)
2570 x 650 x
x 1860 (3500)

Tabnuua 2

[donyckaemble TemnepaTypbl TENNOHOCUTENEN ONpeaenalTca TEePMOCTOMKOCTbIO PEe3MHOBbLIX
NPOKNaAoK. Ans TennoobMeHHWKOB, MCMOAb3yeMbIX B CUCTEMax TennocHabxeHusa, obsa3aTesbHbIM
ABNAETCA NPMMEHEHME NPOKNAA0K U3 TEPMOCTOMKOM Pe3nHbI, MapKn KOTOPOW NpuBeaeHsl B Tab. 3.

XapaKTepuCTUKM NPOKNALOK ANA NAACTUH

Ycnos—-| Mapka MaTepuana u KayuykoBasa OCHOBaAa TeMmnepaTypa
HOe TexXHUUeCKMEe YCJIOBUSA pabouen
oBoz- cpensl, °C
Haue-
HUe
npo-
KJIaImOK
0 PesmHa 359 CKMC-30 m APKM-15 Or -20 mo +80
(TY 38-1051023-89) (ByTamreHMe TUJIC TV —
POJIBHEIM KaydyK)
1 Pesuua 4326-T CKH-18 (ByTamVieHHUT— Or -30 mo +100
(TY-38-1051023-89) |puIBHBEM KayudyK)
2 Pesmua 51-3042 CKOIT (3TUJIEHNPONUIIEH— o 150
(TY 38-1051023-89) |OMEeHOBHM KayuykK)
3 PesmHa 51-1481 CK3Il (2TUIIEHNPONMIIeH— oo 150
(TY 38-1051023-89) |IMEHOBHM KayuyK)

Tabnuua 3



PesmuHa WMPII-1225 CK®-32 m UCK®-26 Or -30 mo +200

4
’ (TY 38-1051023-89) (bTopUPOBAHHEN Kay4dyK)

YcnoBHoe 0603HauYeHMe TenI006MeHHOro NacTMHYaTOro annapaTa: nepsble 6yKBbl 0603HaYatoT
TMN annapaTa - TensoobmeHHuK P (PC) pasbopHbiii (nonyceapHoit); cneaytowee obo3HayeHMe - TMN
NAacTUHbI; LMpPblI Nocae TMpe - TOALWMHA NAACTUHBI, Jafnee - Niowagb NOBEPXHOCTM TennoobmeHa
annapaTa (m2), 3aTem - KOHCTPYKTMBHOE WCNoJiHeHWe (B COOTBETCTBMM C Taba. 2), mapka maTepuana
NAacTMHbI U MapKa maTepuasna NPoKNaLKu (B COOTBETCTBMM ¢ Tab. 3). Mocne ycnoBHoro o603HayYeHus
NPMBOAUTCA CXEMA KOMMOHOBKM NAACTUH.

MNpumep ycnoBHoro o0603HaYeHUs NNacTMHYATOro pPasbopHOro Ten100bMeHHOro annapara:
TennoobmeHHnk P 0,6p-0,8-16-1K-01 - TennoobmeHHUK pasbopHbii (P) ¢ nnactHKamu Tvna 0,6p,
TonwmHon 0,8 MM, naowanbio MNOBEPXHOCTU TensoobmeHa 16 M2, Ha KOHCONbHOM pame, B
KOPPO3MOHHO-CTOMKOM WCMOJIHEHMW, MaTepuan NAacTMH U naTpybkos - ctanb 12X18H10T; matepman
NPOKNAAKM - TENNOCTONKasA pe3mHa 359; cxema KOMMNOHOBKM:

5+5+5
CX—,
6+5+5

YTO O3HAYaEeT: HaJ YepPToM - YNCIO KaHAJIOB B KaXKAOM X0oZe A5 IPeloLLen Boabl, Noa YepToi - To
»Ke, 4N1A HarpeBaemMon Bodpl.

ﬂ,OI’IO!’IHMTEJ’IbeIVI KaHa/s CO CTOPOHbI X0A4a HanEBaEMOVI BO4bl NpeagHa3Ha4YeH ONA OXNaxXaeHUA
NNTblI U YMEHbLUEHWA TENNIONOTEPD.

M3 paccmaTpuBaemMbix Tpex Tenno0bMeHHWKOB Haubonee uenecoobpasHo NpUMEHeHUe
TennoobmeHHnkos PC 0,5Mp, NOCKOAbKY 3TM TenJ00OMEHHWKM HaZeXHOo paboTatoT npu paboyem
AasneHun o 1,6 MMa (16 krc/cm2).

MnacTMHbl MOMApHO CBapeHbl MO KOHTypy, 06pasysa 6/0K. Mexay ABYMA CBapeHHbIMU
NJacTUHAMM UMEETCA 3aKPbITbIV (CBapHOM) KaHan gns TennodpuKaLMOHHONM rpetowen Bogpl. PazbopHble
KaHanbl 4ONYCKalOT AasieHne B HMX Ao 1 MMa (10 krc/cm2).

TennoobmeHHUKM TMNa P 0,3p mMoryT NPUMEHATLCS B CUCTEMAX TEMNIOCHABKeHMA Npu OTCYTCTBUM
TennoobmeHHuKos TMna PC 0,5Mp 1 napameTpax TennoHocutenei ao 1,0 MNa (go 10 krc/cm2), ao 150
°C 1 nepenage AaBieHUI mexay TenaoHocuTensamu He 6onee 0,5 MNa (5 krc/cm2).

MpumeHeHne TennoobmeHHUKOB TUMa P 0,6p (TUTaH) B cucTemax TenaocHabKeHna orpaHNYeHo u
AOMNYCTUMO TONIbKO MpPU  OTCYTCTBUKM TennoobmeHHukos PC 0,5Mp u P 0,3p npu napameTpax
TennaoHocutenei He 6onee 0,6 MMa (6 krc/cm2), go 150 °C n nepenage AasAeHUA TeNJIOHOCUTENEN He
6onee 0,3 MMa (3 Krc/cm2).

1. MeToaMKa pacyeTa NAacTMHYaATLIX BOAOMNOAOrpeBaTesiell OCHOBaHa Ha WMCMNO/Ib30BAHUM B HUX
BCEro pacrnosiaraeMoro Hamnopa TenJIoHOCUTeNen C LeNblo MOAyYeHUA MaKCMMAIbHOM CKOPOCTM
KaXkOoro TenJ0HOCUTENSA U COOTBETCTBEHHO MAKCMMa/IbHOTO 3HaueHus KoadduLumeHTa Tensonepesaym
WY NPU HEM3BECTHbIX PAcno/iaraeMblx Hamopax Mo ONTMMa/IbHOM CKOPOCTU HarpeBaemMol BoAbl, Kak U
npu noabope KoXKyxoTpybHbIX BogonogorpesaTenei.

B nepBom cnyyae onTMmanbHOE COOTHOLWIEHWE YUCAA XO[0B ANA FPEIOLLI,eﬁ Xl n HarpeBaemon

X, Boapbl HaxoauTca no dopmyne



0,636
X |G N AR,

0,364

1000 -t"
= X —zp
, |G, AP 1000t

(1)

Ecnn cooTHoLLEeHMe X0A40B noay4YaeTca > 2, TO ANA NOBbIWEHUA CKOPOCTU BOAbI LienecoobpasHa
HECMMMETPUYHAA KOMMOHOBKA, T.e. YACNO0 XO40B TennoobmeHuBatowmxcs cpen 6yaet HeOAMHAKOBbLIM
(puc. 1 - 3 Hactosawero MpunoxkeHus). MpU HECUMMETPUYHON KOMMOHOBKE MOJy4aeTcs CMeLllaHHoe
OBWXKeHWe NOTOKOB: B YacTM KaHaN0oB - MPOTMBOTOK, B HaCTU - NPAMOTOK, YTO CHUMKAET TeEMNEepPaTypHbIN
HaMop YCTaHOBKM MO CPaBHEHWUIO C MPOTUBOTOYHbLIM XapaKTEPOM ABUMKEHUA TENJI00OMEHUBAIOLLUXCA
cpepn, KOTOpbI UMEEeT MeCcTo NP CUMMETPUYHON KOMMOHOBKE, U B ONPeAEe/IEHHOM CTENEHU YMEHbLUAEeT
BbIFrOAY OT MOBbIWEHNSA CKOPOCTM BOAbI NP HECUMMETPUYHON KOMMOHOBKE. [103TOMY AN UCKAOYEHMUA
CMeLLaHHOro ToKa TensioHocuTenen bonee apdeKTMBHO BOAONOAOrPEBATE/IbHYIO YCTAaHOBKY Cobupatb
N3 ABYX NN HECKOJIbKMX Pa3aeibHbIX TENI00OMEHHMKOB C CUMMETPUYHOM KOMMNOHOBKOM, BKAKOYEHHbIX
nocnefoBaTe/IbHO NO TENJIOHOCUTENLD, Y KOTOPOTO NoyYaeTca Honbllee YUCA0 XOA40B, U NapaffieNbHo -
no agpyromy TennoHocuTento. Mpu 3Tom 06BA3KA COEAMHUTENbHbIMM TpybonpoBodamM AOJIKHA
obecneunTb NPOTUBOTOK B KaXKA0M TEMN/I00O6MEHHUKE.
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Bogonoaorpesatens, o6o3HayeHne Cx4/5
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Puc. 2. HecummeTpuryHas KOMMNOHOBKa MNNaCTUHYATOro
Bogonogorpesartens, obosHadeHne Cx(2 + 2)/5

nacmuna
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Boixod nazpebaemos
086r

D)

7

~
-
3
33
3 X
N
=3
N3

)

0\
e

Bxod alpamu.
badsr 13

§=‘;g
W

&

Bxod yupxynayuonnod
0061

Puc. 3. Cxema KomnoHoBKKW Bogonogorpesatenen | n ll
noaorpesa B 04HY YCTaHOBKY C MPOTMBOTOYHbIM ABUMKEHUEM BOAbI

2. Mpwm pacyeTte NJACTMHYATOro BOAOMNOAOrpeBaTena ONTMMaJibHasa CKOPOCTb MPUHUMAETCA UCXOaA
M3 NOJIyYeHMA TAKUX e NoTepb AaB/IeHUA B YCTAaHOBKE MO Harpesaemoi BoZe, Kak nMpu npumeHeHuu
KOXyxoTpybHoro sogonogorpesatena - 100 - 150 kMa, 4To COOTBETCTBYET CKOPOCTM BOZAbI B KaHanax

W011T =0,4 m/c.
Mostomy, Bbi6paB TWM  MAACTMHbI  PACcCCYUTBIBAEMOro  BOAOMNOAOrpeBaTeNns  ropadvero
BOAOCHabXeHWA, No ONTUMaJbHOM CKOPOCTM HaxoAuMmM Tpebyemoe KO/IMYECTBO KaHanosB Mo

Harpesaemoit Boge M, :

Ghmax
m, = ,(2)
W._ f p-3600

OIT K

rae fK - XXUBO€E cevyeHne o4HOIro meXnaaCtmuH4YaTtoro KaHana.

3. KomnoHoBka Bogonogorpesatens cummerpuyHas, 1.e. M = M, . Obwee »xusoe ceveHve

KaHa/10B B NaKeTe no xo4ay rperou.l,eﬁ n HaFDEBaeMOﬁ BObl
frp = fH = mH fK (3)

4, Haxogum daKTUUYeCKMe CKOPOCTU rpetoLLei U HarpeBaemMol Boapl, m/c



— Gd
36001

p

; (4)

WH: Ghmax
3600f,0
B cnyyae ecan COOTHOLWEHWeE XoAoB, onpegesneHHoe no ¢opmyne (1), okasanocb > 2 (npwu

NnoACTaHOBKe APH =100 k[Ma, a APFP =40 kNa - gna | cTyneHn), Bogonogorpesartenb cobupaem U3 aByx

pa3genbHbix TennoobmeHHMKoB M 6osee n B popmynax (4) unm (5) pacxod Toro TennoHocuTens, y
KOTOPOro NO/IyYNIOCh MEHbLLIE XO4,08B, YMEHbLUAEM COOTBETCTBEHHO B 2 pasa 1 6onee.

5. Koadpoduument tennootpaum &, BT/(M2 x °C), oT rpetowein BoAbl K CTEHKE MAACTUHbI
onpegenseTca no popmysie

a, = 1,16A[23000 +283t - 0,63(1? )Z}Wr‘;’” , (6)

rae A - KoadpPUUMEHT, 3aBUCALLMIN OT TUNA NAACTUH, NPUHMMAETCcs no Tabn. 1 HactosuLero
Mpunoxxenus;

rp rp
t, +t

BBIX

D _
t, = >

6. KoapduumeHT Tennosocnpuatua &, , Bt/(m2 x °C), OT CTEHKM NAACTUHBI K HarpeBaemoli BoAe
npuHMmaeTca no ¢opmyne

H |2 0,73
@, =116A| 23000+ 283¢, -0,63(t5 ) W™, ()

H H
tBX + tBbIX

roe t:p = .

2

7. Koadpdpuument Tennonepenaum k, Bt/(m2 x °C), onpeaensetca no popmyne

p
k=7 5. 1 @
2 a,

CT

roe ﬂ - KO3OOUUMEHT, yuMTbIBAIOWMNIA YMeHbLIeEHNE Ko3adduuMeHTa Tennonepesaynm Mm3-3a

TEPMMYECKOrO CONPOTMBAEHUA HAKUNU U 3arpA3HEHMA Ha NAACcTUHE, B 3aBMCMMOCTM OT KayecTBa BOAb!
npuHMmaetca pasHoim 0,7 - 0,85.

v o S|
8. Mpw 3aaHHOII BEAMUMHE pacyeTHOI npoussogutensHoctn Q ’ W no NoAYYEHHbIM 3HAaYEHUAM
KoadduumeHTa Tenaonepegaun k v TemnepatypHOMy Hanopy Atcp onpeaenserca HeobxoaMmas

NOBEpPXHOCTb Harpesa FTp no ¢opmyne (1) Mpumn. 5.



an c60pKe Bogonogorpesatena w3  AOBYX pPa3gesibHbIX TennoobmMeHHMKOB UM bonee
TeNAonNpon3BoanTeIbHOCTb YMeHbLLIaeTCA COOTBETCTBEHHO B 2 pa3a un bonee.

9. KonnyecTBo X008 B TEM/I00OMEHHUKe X:

R+ f
~omf

1

,(9)

roe fHJI - NOBEPXHOCTb Harpesa 0A4HOM NAACTUHBbI, M2.

Yncno xo408B OKPYIASEeTca 40 LesION BeUUYUNHDI.

B ogHOXo40BbIX Ten/so0bMEHHMKax YeTblpe wWTyuepa Aaa NogBoAa M OTBO4A rpetoleir U
HarpeBaemMol BOAbl PacrnonaraloTcd Ha OZHOW  HEenoABW)KHOW nauTe. B MHOroxogoBbixX
TEeNN006MEHHMKAX YacTb LWTYLEPOB AOMKHA pacrnonaraTbCd Ha MNOABWMKHOM NAWTE, YTO Bbi3biBaeT
HEKOTOpble C/AOXHOCTM NPV 3KcnayaTaumu. [lostomy uenecoobpasHeli BMECTO  YCTPOKCTBa
MHOrOX0Z0BOro Ten/jo0bMeHHWKa Pa3buTb ero No YMCNYy XOZO0B Ha pasfesibHble TenN00O6MEHHUKM,
coeaMHeHHble NO OAHOMY TEeMOHOCMTEND MOocC/ieAoBaTeNlbHO, a MO APYromy - napanienbHo, C
cobntoaeHeM NPOTUBOTOUYHOTO ABUNKEHMA.

10. [elicTBUTEeNbHAA NOBEPXHOCTb HarpeBa BCero BoAonoAorpesarena onpegenaerca no popmyne
F=(2mX -1) f_,.(10)

11. NMotepwu aasnenna AP , kMa, 8 Bogonogorpesatensx cneayet onpegenats no Gopmynam:

ANA Harpesaemoi BoAabl

H 1,75

ONA rpetoLeit Boapl

— 2 1,75
AP, =5 (33-0,087)W5°X )

roe @ - KoapduUMEHT, yunTbIBAOWNIA HaknneobpasoBaHWe, KOTOPbIN ANA Trpelolleil ceTeBow

BOAbl paBeH eguMHULE, a ANA HAarpeBaemMon BOAbl A0/KEH NPUHUMATLCA MO OMbITHbIM AaHHbIM, NPU
OTCYTCTBUU TaKUX JAHHbIX MOXHO NpMHUMaTL @ =1,5-2,0;

B - KoapdMuMeHT, 3aBMCAWMIA OT TUMNaA NAACTUHbLI, NPUHMMAeTca Mo Tabn. 1 HacroAwero
Mpunorxkenums;

WH.C - CKOPOCTb Npn NPOXoXAeHUN MaKCUMaA/IbHOTO CEKYHAHOrIO pacxoda HarpeBaemoﬁ BOAbl.

MPUMEP PACHETA

BbibpaTb M paccuMTaTb BOAOMOAOrPEBATE/IbHYIO YCTAHOBKY MIACTMHYATOrO TenJ006MEHHMKA,
cobpaHHOoro 13 naactuH 0,6p ANA cMcTeMbI ropsaYero BOAOCHabKeHus Toro e LITM, yto u B npumepe ¢
KOMKYXOTPYOHbIMM  CEKLMOHHbIMKM  Bogonoaorpesatenamu. CnefoBaTeNbHO, MCXOAHble  AaHHble,
BE/IMUMHbI PACXOA40B M TemnepaTypbl TenJoHOCUTENEl Ha BXOAE M BbIXOAE KaKAOW CTyneHu
BoAoONoAOrpeBaTeNs NPMHMMAKOTCA TaKUMU ¥Ke, KaK U B Npeablaylem npumepe.



1. Mposepsiem cOOTHOWEHWE XOA0B B TennoobmerHuke | crynenn no popmyne (1), npuHuman
AP, =100 «Naun AP, =40«na,

3 0636 0,364
X, [ 68-10 (4_0) (1000-19,5) 077
X, |62,5-10° 100 100036 n

CooTHOWeEHNe Xo40B He npesbliWaeT 2, cnepoBaTtesbHo, NMPUHUMAETCA CUMMMETPUYHAA
KOMMNOHOBKA TeN1006MeHHUKa.

2. Mo onTMManbHOW CKOPOCTU HarpeBaemol Bogbl onpeaensem Tpebyemoe YMc/o KaHasloB Mo
dopmyne (2):

68-10°

m, = g =19,3.
0,4-0,00245-10° -3600

3. Obuiee kMBOE ceyeHWe KaHanoB B Nakete onpegensem no ¢opmyne (3) (M, npuHUmaem

paBHbIm 20):
f = f, =20-0,00245=0,049 w2,

4. ®aKTMYeCKMe CKOpPOCTHM rpetoLen U HarpeBaemoin Boabl no popmynam (4) u (5):

62,5-10°
- ! =0,35 /e
™~ 3600-10° - 0, 049 M/
3
68-10 0,385

"~ 3600-10° -0, 049

5. Pacyet Bogonogorpesatens | ctyneHu:

a) Ko3hdULMEHT Tena00TAaUN OT rpetoLleit BoApbl K CTeHKe naacTuHbl, dopmyna (6), npuHuman us
Tabn.1A=0,492:

o, =1,16x0,492(23000+ 283x 36— 0,63x36° ) x 0,35"" = 8590 Br/(m*x °C)
6) KoapPULMEHT TENNOBOCNPUATUA OT CTEHKU NNACTUHbI K Harpesaemol Boae, dopmyna (7):
a, =1,16-0,492[ 23000+ 283-19,5-0,63-19,5 |-0,385°°=8037 B1/(m2 x “C);

B) KoaboduumeHT Tennonepegauu, npuHmuman @ = 0,8, dopmyna (8):

0,8
k' — T 5001 1= 2638 Br/(m2 x °C);

+ +
8590 16 8037

r) Tpebyemas NOBEPXHOCTb HarpeBa BogonogorpesaTens | ctynexnu, dopmyna (1) Mpun. 5:



2,76-10°

_ 4019 s
» = 2638165 Mz

) Ko/nmMyecTBO X040B (MAM MaKeToB NpW pasfeneHUM Ha OAHOXOAO0Bble Tenj10006MEHHUKM),
dopmyna (9)

y _634+06

= =2,67.
2-20-0,6

MpuHUMaem Tpu xoA4a;

e) pelicTBMTEIbHAA NOBEPXHOCTL Harpesa Bogonoaorpesartens | ctynexdn, dopmyna (10):
F'=(2-20-3-1)0,6 =714 m2;

) NnoTepwn AasneHuA | cTyneHn BogonoaorpesaTens no rpetouein soae, popmyna (12), npuHnmasn
@ =1nnstabn.16=3:

AP! =1x3(33-0,08x36)0,35""° x3= 43,2 kIla

6. Pacuet Bogonogorpesatens Il ctynenu:

a) KoaddUUMEHT TenNooTAaUN OT FrpetoLleit BoAbl K CTEHKE NAacTUHbI, dopmyna (6):

a, :1,16><O,492(23000+ 283x67,5-0,63x 67,52)><O,350’73 =10412 BT/<M2 X "C)

’

6) K0addMLMEHT TENNOBOCNPUATAA OT NNACTMHbLI K HarpeBaemolit Boae, dopmyna (7):

a, =1,16x0,492(23000+ 283x 48,5-0,63x 48,57 )x 0,385"™ =10017 Br/(m’ x °C)

’

B) KOadPMUMEHT Tennonepegaum, npuHumaa @ = 0,8, bopmyna (8):

0,8

+ +
10412 16 10017

kII —

r) Tpebyeman noBepxHOCTb Harpesa Bogonogorpesatens Il ctynexdn, dopmyna (1) MNpun. 5:

| 1,81:10°
" 3096-19

’ MZ,

[) KOAMYEeCcTBO XOLOB (MW MaKeToB MpW pasgeNeHuM Ha OLHOXOLOBble Tena0006MeHHUKM),
dopmyna (9):



« _308+06 _

= =131,
2-20-0,6

MpuHmaem 2 xoaa;

e) gencTBMTeIbHAn NOBEPXHOCTb Harpesa Bogonogorpesatens |l ctynexdu, popmyna (10):
F'=(2-20-2-1)0,6 = 47,4 m2;
X) notepwu gasnexusn |l ctyneHn BogonoaorpesaTens no rpetowein sBoge, popmyna (12):
APrL':1-3(33-0,08-67,5)-0,351’75-2=26,4 KMa;

3) noTepu AasneHusa obenx cTyneHel BOAONOAOrpeBaTeNA NO HarpeBaemol Boae, NPUHUMAA @ =

1,5, Npu NPOXOXKAEHMM MAKCMMaNbHOrO CEKYHAHOro pacxoga BoAbl Ha ropsyee BoAOCHabXkeHue,
dopmyna (11):

AP!™" =1,5x3x(33-0,08x31)(21,6(0,049x10°)) " x5.=164 xla

B pe3synbTaTe pacyeTa B KauyecTBe BOAOMOAOrpeBaTENA FrOpAYero BOAOCHAOXKEHMA MpUHMMaem
ABa TennoobmeHHuKa (I n Il ctyneHun) pasbopHon KoHCTpyKumm (P) ¢ nnactTuHamu Tvna 0,6p, TONLWMHON
0,8 mm, n3 ctann 12X18H10T (uMcnonHeHue 01), Ha aByxonopHon pame (ucnonHenue 2K), ¢
YNAOTHUTENbHBIMW MPOKNAAKAMM U3 pe3nHbl MapKu 359 (ycnoBHoe o603HaveHue - 10). MNoBepxHOCTb
Harpesa | ctynenu - 71,4 m2, Il ctynenn - 47,4 m2.

Cxema KOMMOHOBKM | CTyneHu:

o 20420420
21+20+20

CXema KOMMNOHOBKM |l cTyneHu:

_20+20
21+20°

YcnoBHoe o603HayeHue TEI'I}'IOO6MEHHMKOB, YKa3blBaemoe B 6naHke 3aKa3o0s, 6yAETZ

1,4-2K-01-1 CX_ZQiZQiEQ

| ctynenu: PO,6p-0,8-71,4-2K-01-10 21420420 °
2K-01-1 Cx—20+20
Il ctynenu: PO,6p-0,8-47,4-2K-01-10 21420

PacueT Bogonogorpesatensi, cObpaHHOro U3 MAACTMHYATbIX Ten1006MeHHUKOB dupmbl "Anbda-
NaBanb" (TexHMUYECKMe XapaKTepUCTUKM cm. B Tabn. 4), nokasbiBaeT, 4yto B | cTyneHb Tpebyetcs
YCTaHOBMUTb TeNI006MeHHMK M15-BFG8 ¢ uMcnom nnactmH 64, naouwans NnoBepxHocTu Harpesa 38,4 m2
(koadduumeHT Tennonepeaaum - 4350 Bt/(m2 x °C)).

Tabnuua 4



TexHnYecKne XxapaKTePUCTUKM NAACTUHYATbIX TENN00O6MEHHMKOB
dmpmbl "Anbda-/laBanb” ana TenaocHabKeHus

IllokazaTesb HepaszOopHele MasgHBEE Pa3boOpHEIE C PEe3MHOBEIMU NPOKJIAOKaAMU
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
IIOBEPXHOCTHb 0,05 0,1 0,3 0,032 0,14 0,24 0,62
HarpeBa IJIacTU-—
HEI, M2
T'aBapnTe 50 x 520(92 x 617|365 x 990|140 x 400(247 x 747|460 x 981|650 x 1885
JIaCTMHEL, MM
MuHMMasbHasa TOJI— 0,4 0,4 0,4 0,5 0,5 0,5 0,5
myHa I1JIaCTMHEL,
MM
Macca MJiacTMuHH, 0,17 0,44 1,26 0,24 0,8 1,35 2,95
KT
OBBbeM BOIEI B 0,047 0,125 0,65 0,09 0,43 1,0 1,55
KaHajle, JI
MakcuMaJibHOe 60 150 200 95 250 275 700
YMCJIO IIJIACTMH B
YCTaHOBKe, MIT.
PaBouee 3,0 3,0 2,5 1,6 1,6 1,6 1,6
nasjyieHue, Mlla
MaxkcuMaJibHa g 225 225 225 130 160 150 150
Temrnepatypa, -C
T'abapuTe ycTa-—
HOBKM, MM:
myprHa 103 192 466 180 320 470 650
BEICOTA 520 617 1263 480 920 981 1885
IoJMHa, He 286 497 739 500 1430 2310 3270
OoJiee
" " MeHee 58 120 - 240 580 710 1170
IrameTp 24 50 65/100 43 60 100 140
naTpyokKoB, MM
CraHmapTHOe 10, 20, (20, 30, - - - - -
UMCJIO I1JIaCTUH 30, 40, (40, 50,
50, 60, |60, 70,
80 80, 90,
100,
110,
120,
130,
140,
150
Macca yCTaHOBKM,
KT, [PpM 4YUCJe
IIJIACTHH @
MMHMMAaJIbHOM 5,2 15,8 - 38 146 307 1089
MaKCMMaJlbHOM 15,4 73,0 309 59 330 645 3090
MaKCyYMaJIb HBI 8,1 39 60/140 10 54 180 288
pacxon XMUIKOCTH,
M3/u
IloTepu OaBJIEHUS 150 150 150 150 150 150 150
IPY MaKCMMaJlbHOM
pacxone, klla
KosddmumeHnt 7700 7890 7545 6615 5950 5935 6810
TenJonepenaydy,
Br/ (M2 x °C),
IpY CTaHIaPTHEX
YCJIOBUAX
TenjyioBas Moll— 515 2490 8940 290 3360 11480 18360
HOCTb, KBT, mnpm
CTaHIapPTHEIX
YCJIOBUAX
NpmmMeuanmsa. 1. CTaHIapTHEE YCJIOBMS - MaKCUMAaJIbHEIL Pacxorn
KUOKOCTH, napame TPh rpenmero TENJIOHOCUTEJIA 70 - 15 °c,
Harpesaemoro - 5 - 60 °C.
2. HomeHnkjatrypa TemoobMeHHUKOB "Anbda-JlaBanb" He oOTpaHMUEHA

TUIIaMM alnapaTos,
3. Marepuan
npokJjiamok — EPDM.

IIPVMBEOEHHEIX B Tabnuie.

IJIaCTMH - Hepxapeomas cranb AISI 316, MaTepual




Bo Il ctyneHu Tpebyetca TennoobmeHHMK M10-BFG ¢ uMcnom nnactmH 71, naowaab NOBEPXHOCTH
Harpesa 16,6 m2 (koadpduumneHT Tennonepenaum - 5790 Bt/(m2 x °C)).

MoTepn gaBneHWA B 0b6eunx CTyneHAx npu NpPoXoXKAeHUM MaAKCMMANbHOTO CEKYHAHOro pacxona
HarpeBaemoli BoAbl U TOM e KoadoduumeHTe 3arpasHeHmna (@ =1,5) coctasnatoT 186 klla.

B 1abn. 5, 6, 7 npuBeaeHbl TEXHUYECKUE XapaKTEPUCTUKN TennoobmeHHUKoB "Letenak", "APV" u

Tabnunua 5

"cBan".
TeXHMHeCKMeXapaKTepMCTMKM NaAHbIX NN1ACTUHYATbIX
TennoobmeHHMKoB "LeTenak" nponssoactea
KomnaHum "Lletetepm"

IlokaszaTeJb CP410 CP415 CP422| CP422-2V <*> |[CP500| CP500-2V <*>
IIOBEPXHOCTHb 0,025 0,05 0,095 0,28
HarpeeBa IJjlac-—

TUHBL, M2

T'aBapnTel 311 x 112 520 x 103 617 x 192 950 x 364
I1J18 C TVIHEL

h x a, MM

MuHMMasibHag 0,4 0,4 0,4 0,4
TOJIIMHA IJIac—

TYHBL, MM

Macca mjacTu- 0,1 0,17 0,35 1,26
HEI, KT

O6beM BOOEL B 0,05 0,094 0,21 0,52/0,7
KaHaje, J

MakcuMaJibHOe 150 80 150 200
YMCJIO I1JIaCTUH

B yCTaHOBKE,

wr.

Pabouee nmae- 2,5 2,5 2,5 2,5/1,6
JeHue, Mla

MaxkcuManbHasg 225 225 225 225
TemrepaTypa,

o

C
OCHOBHEIE pas-—
MepH TEeNJIoo0-—
MEeHHMKa B
nzoyAaury h x
X ax 1l, Mm
InameTp nar-—
pyOKOB, MM
Macca Temyio—
OoOMEeHHUKaA,
KT, [PM 4YUCJe
TMJIACTHUH :
MMHMMAaJb—
HOM <**>
MaKCMMaJlbHOM
MaxkCcrMaJib HEI
pacxon Harpe-—
BaeMOy BOIEL
opM norepe
IOaBJIEHUS

100 xla,
M3/u
Kospdmument
Tenjonepe-—
nady npu
CTaHIOapPTHEX
YCJIJIOBY—

ax <EFEE>,
Br/ (M2 x °C)
TemnjioBasd MOL—
HOCTb IIpU
CTaHIOapTHHIX
YCIIOBUAX, KBT
MakcuMaJibHas

360 x 182 x 320

25

2420

95

(CP410-150-2V)

300

590 x 182 x 260

25

250

670 x 284 x 508

62

1200

50

20

75
26

3090

440
(CP422-150-2V)

800

1200 x 450 x 818

4000

65/100

69,6

246
165

1700

2000
(CP500-200-2V)

2500




TEenJjoBas MOl—
HOCTBL, KBT,

IpM napameT-—
pax TeNJIOHO—
cutena 150 -

76/105 -
70 °C

<*> TemnyooOMEHHMKM DBTO¥ MOINeNM IpelHas3HadeHs 1nJjs I'BC c
IBYXCTYINEeHYaTEM [NOLOTPEBOM BOIEl B OIHOM KOpIyce.

<KA> Upcyio  mjacTuH - nombupaeTrcs ¢ wmaroMm 10 IJAacTMH - OPK
MMHMMaJIbHOM dYuciie 10 miIacTuH.

EAA> CraHOmapTHBE YyCJIOBUA - MaKCMMaJlb HbI pacxon
XUIOKOCTH, rnapamMe TPH rpeoimero TEMNJIOHOCUTEJIS 70 - 15 °c,
Harpesaemoro - 5 - 60 °C.

IpmMmedanma. 1. TensjoOOMEeHHMKM I[OCTaBJIAITCA B KOMILJIEKTE c
ns3osAaumnen.

2. Umcrna depes OpoOb 0O3HAYAKT IIapaMeTph 0JIs NepPBUYHOTO U

BTOPMYHOTO TEIJIOHOCUTEJIEN.

3. Marepmasn njnactmH - AISI 316.
Tabnuua 6
TEXHMHECKMEXapaKTepMCTMKM NNaCTUHYaTbIX
TennoobmeHHNKoB dupmbl "APV" ans TennocHabKeHus

IlokaszaTesb HepaszsbOopHble MasHBIE Pa3boOpHEIE C PE3MHOBEIMU IIPOKJIAIOKaMU

BD4 BD7 BF2 N25 N35 N50 M60 M92
[IOBEPXHOCTDb 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
Harpesa
[1JIaCTUHEL,
M2
T'aBapnTeL 290 x 525 x 574 x 924 x 1200 x 1614 x 1188 x 1563 x
I1J1aCTUHEL, 120 120 235 368 368 368 740 740
MM
MuHMMaJIbHAS 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
TOJIIMHA
[1JIaCTUHEL,
MM
Macca mnjuac- 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
TUHBL, KT
O6beM BOIEL 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,717
B KaHaJe, J
PaBouee 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
IaBJIEHME,
MIla
MakcuMab - 220 220 220 150 150 150 150 150
Hasg TeMie-
parypa, °C
IOnameTp 25 25 65 80 80 80 200 200
naTpyokKos,
MM
MakCyMaJib— 93 93 123 39/83 39/83 39/83 91/151 91/151
HOE& UMCJIO <x> <xE> <x> <*> <* >
[JIaCTUH B
YCTaHOBKeE,
wT .
I'aBapuTh
YCTaHOBKH,
MM :
h x a 290 x 525 x 574 x 1249 x 1525 x 1939 x 1560 x 1935 x

120 120 235 450 450 450 886 906
IJMHa, He 246 246 315 570 570 570 1340 1340
Bosiee (10/2) (10/2) (10/2) (10/2) (10/2)
" " MeHee 48 48 48 370 370 370 1090 1090
(10/1) (10/1) (10/1) (10/1) (10/1)




CraunmaptHOS|7, 11, |7, 11, |7, 11, - - - - -
yycyo njac-|17, 25,17, 25,17, 25,
TMH B ycTa- |33, 43,33, 43,33, 43,
HOBKE 63, 93 [63, 93 (63, 93,
123
Macca ycra-
HOBKM, KI':
He OoJee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 2,4 4,0 10,5 210 300 380 1330 1700
<*> Ilepen depTo¥ - njs pamer 10/1, 3a ueprom - 10/2.
Ipumeyvanmsa. 1. MaTepman njacTuH: HepaszbopHelIx - AISI 316,
paszbopHeix AISI 304, MaTepuralsl HNPOKJIAIOK pas30opHEIX - EPDM.
2. HoMeHkJaTypa TemsooOMeHHMKOB "APV" He orpaHMUMBAETCS TUIIaMU
anrnapaToB, NPMBEIEHHHX B Tadiuie.
Tabnuua 7
TEXHMHECKMEXapaKTepMCTMKM NNaCTUHYaTbIX
TennoobmeHHuKos dpupmbl "CBEM" ana tennocHabxkeHus
IllokasaTesb HepasOopHele MasHBEIE PasOopHEE C PEe3MHOBEIMM IIPOKJIaIKaMM
B25 B35 B45 B50 B65 |Gx6NI|Gx12P|Gx18P|Gx26P|Gx42P|Gx51P
[IOBEPXHOCTH 0,063(0,093|0,128|0,112|0,270(0,070|0,120(0,180|0,275|0,450|0,550
Harpesa
JIaCTUHEL, M2
Macca nnactu—-|0,234(0,336|0,427|0,424]1,080 - - - - - -
HEI, KT
O6wem BOmer B [0,095]10,14110,188(0,188(0,474 - - - - - -
KaHaje, I
MaxcumasbHoe |[120 200 200 250 300 100 160 160 450 450 450
YMCJIO MJIaCTUH
B YyCTaHOBKE,
mT .
Pabouee mas- (3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
nenne, Mlla
MaxcmmarnbHas |185 185 185 185 185 150 150 150 150 150 150
TeMrepaTrypa,
°c
T'abapuTe yC-—
TAHOBKM, MM:
mpUHa 117 241 241 241 362 160 320 320 460 460 630
BHICOTA 524 392 524 524 864 745 840 1070 |[1265 |1675 1730
IoJMHa, He 317 518 518 670 790 500 1090 [1090 |3080 (3080 3130
BoJjee
IOuameTp nonm- |25 40 65 65 100 25 50 50 100 100 150
COEenVHUTETD ~
HEIX NaTPyO-—
KOB, MM
Macca ycra- 30,6 |71,4 |119 119 900 38 127 183 363 554 1138
HOBKM IIpU <x > <x > <x > <x> <x> <x>
MaKCMMaJlb HOM
yucJie mnijaac-
TWUH, KI'
MaxcuMaJbHO 350 550 900 2200 [6100 |400 550 1500 |3000 [7300 |15000
sbbexTMBHAS
TemnyoBas
MOIHOCTb ,
kBT, npmn
napamMerpax
TEeNJIOHOCUTEIS
150 -
80/105 -
70 °C u




IenbTa P He
Har
Gosiee 150 klla

Tenjonepena-
uu,

Br/ (M2 x °C)
SbdbexTrBHOE 42 52 48 140 140 21 23 33 47
YYCJIO IJlac—
TUH, IT.
TenioBas mou-— (450 - 1500 - 4100 |430 750 1050 -
HOCTBH, kBT,
IpM CTaHOApPT-—
HBEIX YCJIOBUSAX
Kosdpduument 6210 - 6260 - 5150 |[7980 |7080 (7030 -
TernJionepena—
uu,

BT/ (M2 x °C),
IpM CTaHOApT-—
HEIX YCJIOBUSAX
SdphexkTMBHOE 117/2 - 189/2 - 297/2179/3 |89/4 |85/3 -
YUCJIIO
JIacTuUH, WT.
(uepes
opobp -
YMCJIO XOIOB)

<*> Macca npmuHATa OJ8 4Yucyla I[IJIaCTUH, TpebyeMhIx npu
obecrnedeHUr MOWHOCTHU HMXeCcJeOykllel CTPOKMU.

Ipumeuvanusa. 1. CTaHOApTHEE YCJOBUSA - MaKCMMAaJILHEIM pPacxon
KUOKOCTM, OTPAHMUEHHE IOMYyCTUMEIMU CKOPOCTSAMU n IoTepPAMMU
OaBJIeHMs B BOIONIOZOTpeBaTejyle IO HarpeBaeMoM BOIe He BoJee
150 «lla; mnapaMeTpEl TENJOHOCUTEJNIA: rpepomero 70 - 15 °c,
HarpeBaemoro 5 - 60 °C.

2. Marepman [JIaCTUH - HepxaBewomasa crajb AISI 316 TOJNUMHOM
0,3 - 0,6 MM, MaTepmaly HOpokjamok — EPDM.

3. HomeHnkJlaTypa TENJIOOOMEHHUKOB He oTpaHuYeHa TUIIaMU

annapaToB, [IPMUBEIEHHHBX B Tabiauue.

Kozpouument 5970 |7880 |6570 |7820 |7035 [12920]9380 (1155010810

9500

77

9500

7320

74/2

11840

101

TEN/TIOBOW U TMAPABINYECKUIM PACHET FTOPU3OHTA/IbHbIX

MHOIOXO0BbIX MAPOBOAAHbIX MOAOrPEBATE/EN

Mogorpesatenn ropu3oHTaNbHble MNAapPoOBOAAHbIE TEN/I0BbIX cetel (/.'l,ByX- n ‘-IETprEXXOp,OBbIe) no

OCT 108.271.105 npeaHasHa4yeHbl 418 CUCTEM OTOM/IEHUA U TOPAYEro BOAOCHA6BKeHUs.

MpnnoxkeHune 9

1. MoBepxHOCTb HarpeBa NapoBoAAHbIX Nogorpesatenelt F, M2, onpeaenserca no popmyne

sp

kAt,,

,(1)

S|
rae Q P pacyeTHaA Tens10Bada NpPpon3BoAnNTENbHOCTb BOAONOAOrpeBaTenA, BT;

k - KoapduumeHT Tennonepegaun sogonogorpesarens, Br/(m2 x °C);




A'[cp - pacyeTHas pa3sHOCTb TEMMEpPaTyp MeXAY rpetoLleit n Harpesaemoi cpeaamm, °C.

sh
2. PacuyetHas TennoBsas npon3soanTeNIbHOCTb BOAOMOAOrpeBaresId Ha OTonJjieHune Qo NN Ha

N
ropayee BogocHabxeHue th onpegensaetca no Mpun. 2.

Mpu aTom, yumTbiBasa TpeboBaHuMAa n. 4.8 HacToALWeEro cBoAa nNpasua, A1a KaxKAoro nogorpesartens
pacyeTHaA NpPoM3BOAMTENIbHOCTb, onpeaeneHHasn no Mpwun. 2, aenntca Ha 2.

3. KoadpdpuumeHnt Tennonepenaum k, Bt/(m2 x °C), onpeaensetca no ¢opmyne

1

k - 1 5CT 5H21K 1 ' (2)
— A
a, A, A a,

o CT HakK

roe O, - KOaGOUUMEHT TennooTAauu npu MpoAO/SbHOM OMbIBAHUWM OT CTEHKM TPybKM K
Harpesaemoi Boae, Bt/(m2 x °C);

a. - KOad)d)MLI,VIEHT TENNOOTAQYN OT KOHAEHCUpPYHOUWEroca napa K I'OpM3OHTa}'IbH0171 CTeHKe

i

Tpy6KHK, BT/(M2 X °C);

5CT - TONWNHA CTEHKHU pr6KM, M;

5}131( - TONWWMHA HaKunn, M, NpuHMMaemaa Ha OCHOBAHUU 3SKCNAYaTaUMOHHbIX AaHHbIX ANA

KOHKPETHOIO paMoHa C YYEeTOM KayecTBa BOJbl, @ MPWU OTCYTCTBUMU AaHHbIX AOMYCKaeTcas MPUHUMaTb
pasHoi1 0,0005 m;

/10T - TeN/I0NPOBOAHOCTb CTEHKM TPYBKK, BT/(m x °C), npuHMmMaeTca 4na cTanm pasHol 58 BT/(m x

°C), ana natyHu - 105 Bt/(m x °C);

lHaK - TO e, CNoA HaKuUMu, NpuHUMmaeTca pasHon 2,3 BT/(m x °C).

4. KoapduumeHt tennootgaun &,, Bt/(m2 x °C), OT CTeHKM TpybKM K HarpeBaemoW Boje B

061acTv TypbyNeHTHOro ABUXKEHMSA, onpeaenseTca no popmyne

. )2 WTp
a, :1,16(1210 +18t —0,038(tcp) )W (3)

H )
rae '[Cp - cpefHAA TemnepaTypa HarpeBaemoli Boabl, °C, onpegensiemas no popmyne

H H
tH _ th +tBI>IX .
cp 2 ; (4)
H H o
th; tBHX - Temnepatypa Harpesaemou BOAbl COOTBETCTBEHHO HA BXO4E WU BbIXo4e W3

Bogonogorpesarens, °C;

dBH - BHYTPEHHWUI gMameTp TPyOoK, m;



WT]D - CKOpOCTb BoAbl B TpybKax, m/c, onpeaensaerca no popmyne

G,

W =—n
™~ 3600pf, *

fTp - naowanb ceyeHua Bcex TPYOOK B ogHOM xopy nogorpesatens, m2, onpenenserca no
dopmyne

N - KOAINYeCTBO TPYOOK B 0AHOM X0A4y, LWT.;

H

L - NNOTHOCTb BOAbI MPW CpeaHen TemnepaTtype '[Cp ,

Kr/m3;

Gh - pacyeTHbI pacxo Harpesaemon BoApbl B TpybKax, Kr/u.

5. KoadouumeHT Tennootaaum &, BT/(m2 x °C), OT KOHAEHCUPYIOLWEroca napa K cTeHKe Tpy6Ku
onpegenseTca no popmyse

(4320 +47,54t, -0,1417)
4md, (t,—t,,)

a. =116 L (7)

rae L, - Temnepatypa Hacbiwenma napa, °C;

m - NpuBeAeHHOe Yyncao Tpybok, WT., onpeaensemoe no ¢opmyne

n
m=—2(g)

max
roe N s - oblwee yncno Tpybok B nogorpesaTene, Wr.;
N ax - MakcMManbHoOe Ynco TPY6OK B BEPTUKANbHOM pAdy, LUT.;

t.. - cpeaHss Temnepatypa creHok Tpy6oK, °C, onpeaenseTca NpubAMKEHHO No Gopmyne

_g+g

t =5 @
er 5 (9)

W NpoBeEpPSAETCA Noc/ie NPeLBapUTENbHONO pacyeTa nogorpesaTens no popmyne

ta, +t a

_ I p 2

tc-r - . (10)
a, +0{2



Mpu HecoBnageHun 3Havennii L, onpesenenHbix no popmynam (9) u (10), 6onee yem Ha 3 °C

CcT/

(!, cnepyeT nepecumTbIBaTh, NPUHAB 3HadeHue [, onpeaenenHoe no dopmyne (10).

CcT/

6. PacueTHylo pasHocTb Temnepatyp Al , °C, meway rpetoweit u Harpesaemoit cpesamm

onpegensatot no ¢opmyne

At — At

Atcp — 0 AtM
2,3lg—°

At

M ,(112)

roe At6, AtM - COOTBETCTBEHHO 60/blIan M MeHbLIAA Pa3HOCTb TEMNEPATyp MeXAy rperoLen u

HarpesaemoW cpefiaMn Ha BXOZeE U Bbixoze 13 nogorpesatens, °C, onpeaenserca no ¢popmynam:

M=t -t o)
At,u = ts _t:blx . (13)

Mpu pacyeTe NapoBOAAHbLIX BOAOMNOLOrpeBaTeNei OTONAEHUA TEMNEPATYPy HarpeBaemoi BoAbl
Ha BXOZe Y BbIXO4ge M3 BoAoNoAorpesaTens ciegyet NpUHNUmaThb

H —
tsx - 2-2 ,

roe T, - Temnepatypa BoAbl B 0bpaTHOM TpybonpoBofe CUCTEM OTOM/IEHUA MPU PaCYETHOW
TemnepaType Hapy»Horo Bo3ayxa I, °C;

t" =7

8bIX ol

roe T, - TemnepaTypa BoAbl B nopatolem Tpybonposoge Tennosbix ceteit 3a UTM wan B
nogatmowem TpybonpoBode cuUcCTeMbl OTOMIEHMA MNpM YyCTaHOBKe Bogonogorpesatens 8 UTM npwu

pacyeTHOM TeMnepaType HapyKHOro BO3AyXa to , °C.

B aTOM C/lyyae pacyeTHaA pasHOCTb TemnepaTyp Atcp , °C, onpeaenutca no dopmyne

_ (ts _TZ)_(ts ~ 2'01)
A'[cp —

2.3lg s 2
L=Tu (19

Mpumeyarue. Mpu HE33ABUCMMOM MPUCOEANHEHMU CUCTEM OTOMJIEHUA U BEHTUAALMM Yepes
obwuit BogonoaorpesaTteb TemnepaTypy Harpeesaemol Bogpl B 0bpaTHOM TpybonpoBoae Ha BxoZe B
BOAOMNOAOrpeBaTe/ib CaedyeT OnpenensTb C y4eToM TemnepaTypbl BOAbl MOC/Ae NPUCOeAUHEHUS
TpybonpoBoaa cuctem BeHTUAAUMK. NpKn pacxoge TeNNOTbl Ha BEHTUAALMIO He bonee 15% cymmapHOro
MaKCMMa/IbHOTO TEMI0BOTO NOTOKA HA OTOMJIEHME AOMYCKAaeTcA TeMnepaTypy HarpeBaemow BoAbl nepes,
BogoMnoAorpesatesiem NpMHMMaTb PaBHOW TemnepaType BoAbl B 06paTHOM TpybonpoBOAEe CUCTEMDI
OTOM/IeHMA.



Mpwu pacyeTe BogonogorpeBaTens Ha ropsayee BoAOCHabKeHMe TemnepaTypy HarpeBaemon BoAbl,
°C, cnegyeT NpMHUMATL:

Ha BXOZe B BOAOMNOAOrpeBaTe/lb - PaBHOM TemnepaType X0104HOM (BOAONPOBOAHOM) BOAbI tc B
OTOMUTENbHbIN NEpPUOA; NPU OTCYTCTBUM AAHHbIX MPUHMMAETCA paBHoW 5 °C;

Ha BbIXO4e W3 BoAoMNoZOrpeBaTessi - PaBHOW TemnepaType BOAbl, MOCTynawowen B cuctemy
ropsyero BogocHab»KeHun th ,BUTMN ne UTMN th =60 °C, a B LITM c BakyymHoI1 geaspauymel th =65 °C.

7. Pacxoabl HarpeBaemoW BOAbl A1A pacyeTa BOAOMOAOrpeBaTeneil CUCTeM OTOMNEHMSA, Kr/u,
cnegyeT onpeaensate no Gopmynam:

GOmaX = 3, 6Q0max
(ra-7)C ; (15)

npu He3aBUCMMOM TMNPUCOEAMHEHUM CUCTEM OTOMJIEHUA W BEHTUAAUMM 4Yepe3 06l
Bozonozorpesatesb

G _ 3’6(Qomax +vaax)
omax (2_01 —’Z'Z)C (16)

roe Qomax, vaax - COOTBETCTBEHHO MaKCMMaJibHble Ten/oBble MOTOKM Ha OTONNEeHuE WU
BeHTUNAumIo, BT.

Pacxon HarpeBaemoi BoAbl, Kr/4, ANA pacyeTa BOAONOAOrpeBaTesieit ropayero BogocHabxeHus
onpeaenserca no popmyne

3,6Q,"

h:m:(lﬂ

S
roe th - pacyeTHas NpoM3BOANTENIbHOCTbL Bogonogorpesatens, BT (cm. Mpun. 2).

8. NoTepu AasneHuns APH, Ma, ana soapl, NpoxoAadllen B TpybKax Bogonoaorpesarens

Alz
AP, =0,5 d—+z(§ Wep,
roe W,

» -~ CKOPOCTb BOAbI, M/¢, onpefensemas no popmyne (5);

Z - YNCNO nocneanosaTesibHbIX XO040B BOAONOAOrpeBaTeNA;

| - oAMHa opgHOro X043, M;
Z & - cymma KoapULMEHTOB MECTHBIX COMPOTUBAEHWIA;

A - KO3bOULMEHT rMAPABANYECKOTO TPEHWA.



DKBMBA/IEHTHYIO LIEPOXOBATOCTb BHYTPEHHEN MOBEPXHOCTU NATyHHbIX TPYOOK Npu onpeseneHuu
A MoxHO npuHmmatb 0,0002 m.

Cymmy KO3pOUUMEHTOB MECTHbIX CONMPOTUBAEHUIA B TPYOKAX MOXKHO NPUHUMATb:

ANA ABYXXO40BbIX BOgonoAorpesaTenemn Z f =9,5;

ONA YeTblIPeXXo40BbIX BoAoNoAorpesartenem 25 =18,5.

MpunnoxkeHue 10

METOAMKA ONPEAENEHUNA MAKCUMAJIbHBIX (PACHETHbIX)
PACXO/Z0B BOAbl M3 TEM/IOBOW CETU HA TEM/IOBOW MYHKT

1. Mpu OTCYTCTBMM HarpysKM ropsyvero BOAOCHAOMKEHWUS M 3aBUCMMOM MPUCOEANHEHUN CUCTEM
OTOM/IEHMA N BEHTUAALMKN NO dopmyne

3’ 6 (Qomax + vaax )

(z,—17,)cC )

G, =

a Npu He3aBMCMMOM NpucoeanHeHUn Yepes Bogonogorpesatenn smecto 7, noacrasnaetca 7,
npuHMmaemoe Ha 5 - 10 °C Bbllwe TemnepaTypbl Bogbl B 06paTHOM TpybonpoBoae cMcTeMbl OTOMNAEHMUA
7,.

2. Mpy HaAMYMKM HarpysKn ropavero BOLI,OCHa6)-KeHMﬂ B 3aKpPbITbIX CUCTEMAX TennocHabKeHus:

a) Npu HaAnuMmM BaKOB-aKKYMyNATOPOB Y NOTPEObUTENs U NpucoeanHeHUN BodonoaorpesaTenei
ropsyero BogoCHabKeHuA:

no O,EI,HOCTyHeHHaTOVI cxXeme C peryamposaHunem pacxoda TennoTbl Ha oTonieHne

36(Q+Q)), 3.6Q,

G. =
‘ (r;-7)c  (7—13)C @)

HO He MeHee pacxoda Boabl, onpegeneHHoro no ¢opmyne (1);

no OAHOCTyI'IEHLIaTOVI cxeme co CT36MI1M33LI,VI€V1 pacxoaa soAdbl Ha oTon/1eHne U BEHTUNAUUIO

3a6(Qomax +vaax)+ 31 6th

G =
‘ (r,—7,)cC (r1—7;)C 3)

no ABYXCTYHEHHBTOVI cxeme C perynampoBaHMem pacxoda Tena0Tbl Ha oTonNeHne



Qu (551, ,
1+k, (| 55-t, ™

(z;—17,)C

Q, +Qy+
G, =3,6

, (4)

HO HEe MeHee pacxoda BoAbl, onpegeneHHoro no ¢opmyne (1);

no AByXCTyﬂEH‘-IaTOVI cxeme co CTa6MﬂM3aLI,MEﬁ pacxoda Bo4bl Ha OTONJ/IEHUE U BEHTUNALNIO

3,60, (55-t'
+K
3, G(Qomax +vaax) N 1+k_ | 55-t, "
(z,—7,)C (z;—17,)C

G, = ; (5)

6) npu oTcytcTBUM  BaKoB-akkymynaTopos y  noTtpebuteneir M npucoeavHeHUu
BOAOMNOAOrpeBaTeiei ropayero BoA0CHabX eHus:

Mo 0A4HOCTYMEHYaTON CXeME C PeryiMpoBaHMeM pacxoaa TennoThbl Ha OToMAeHMe

3’6(Q(; +Q\;)+ 3’ 6thax

G =
" (g-r)c  (d-7)c ()

HO He MeHee pacxoda Boabl, onpegeneHHoro no ¢opmyne (1);

no O,[],HOCTyI'IeH‘-IaTOﬁ cxeme co CTa6M!1M3aLI,MEﬁ pacxoga Bo4dbl Ha oTon/1eHne n BEHTUNALUIO

316(Qomax +vaax)+ 3' 6thax
(n-7)c (-75)c ;(7)

G, =

No ABYXCTYNEHYaTOM CXeme C peryiMpoBaHMem pacxofa TenaoTbl Ha OTonjieHue MU
MaKCMMa/bHbIM TEMI0BbIM MOTOKOM Ha BEHTUAALMIO MeHee 15% MaKCMMaabHOro Tena0BOro NOTOKa Ha
oTonneHue

|
Qun 1255_%+km
1+k, 55-t,

(T{—Té)C

Q,+Qy+
G, =3,6

, (8)

HO He MeHee pacxoia BoAbl, onpegeneHHoro no ¢opmyne (1);

no AByXCTynquaTOﬁ cxeme € peryampoBaHMeEmMm  pacxoda TensioTbl Ha oTonaeHune wm
MaKCMMa/ZIbHbIM TE€MN/1I0BbIM MOTOKOM Ha BEHTUNALUIO 6onee 15% MaKkcMManbHOro TEMJ/IOBOrO NOTOKA Ha
oTonneHue

L, k 55—t Kk
+ + . m + T
G 3 6 Qo Qv thax 1+ km th 55'tc 1+ kTH th

no ABYXCTyI'IeHLIaTOI\;I cxeme co CTa6MﬂM3aLLM6ﬁ pacxoda BOAbl Ha OTON/IeHNE U MaKCUMMa/ibHbImM



TENJI0BbIM MOTOKOM HAa BEHTUALNIO MeHee 15% MaKCMMaNbHOro TENN0BOrO NOTOKA Ha OTOMN/IEHNE

|
3,6 dm 1270
G :S,G(Qomax+vaaX)+ l+km 55-tc ; (10)
T (e (=)e

no ABYXCTYyMeH4yaTol cxeme co cTabuamsaumeit pacxoga BoAbl Ha OTOMIEHNE U MAKCUMaabHbIM
TEn/10BbIM MOTOKOM Ha BEHTUAALMIO Bonee 15% MaKCMManbHOro TEM0BOrO NMOTOKA Ha OToMAeHue

anth 55 _tfl1 + anth
3,6(Q0max +vaax)+ 1+k, )55-t. 1+k_

(r,—7,)C (7, —75)C

3’6 thax -

G, = .(11)

Mpumeuanna. 1. B dopmynax (4), (5), (8), (10) '[:] 2(75—5) °C; B8 dopmynax (9), (11)
! =(z,-10) -c.

2. B dopmynax (8), (10) koaddmumeHT 1,2 yuntbiBaeT yBe/IMUEHUE CPEAHEYACOBOro TenjoBOro
NMOTOKa Ha ropaYee BOAOCHabXKeHMe B CYTKU Hanbonbluero BogonoTpebdbaeHums.

/
3. Pacxog TensoTbl Ha oOTOMAEHUe QO, BT, npu TemnepaTtype HapyXHOro BO3AyXa,

!
H ’

COOTBETCTBYIOLLEN TOUYKE M30Ma rpadvKka Temnepatyp Bogsl L., C y4eTOM MOCTOAHHOMN B TeuyeHue

OTOMUTENIbHOTO NepUoaa BeNNYMHbI BbITOBbLIX UKW NPOM3BOACTBEHHbIX TEM/IOBLIAENEHMI onpeaeneH no
dbopmyne

Qhmar =(Q, +Zq)%—2q , (12)

0

roe Zq - TennoBblAeNeHUA, NPUHUMaEMbIe ANA XKUAbIX 34aHMA no CHuM 2.04.05-91* v gna

06LLECTBEHHbIX M MPOM3BOACTBEHHbIX 34aHWUI - NO pacyeTy, BT;

t. - pacueTHas TemnepaTypa BHyTPEHHEro Bo3ayxa B OTan/MBaeMbIx 34aHNaAx, °C;

ont
ti - ONTUMaNbHaA TemMnepaTtypa BO34yXa B OTaN/IMBaAaeMbIX NMOMelWeHUAX, NPUHMUMMaeMaa Nno

cpegHemMy 3HayeHu o TemnepaTyp, npuBeaeHHbIX B Mpua. 4 K CHuM 2.04.05-91%;

t, - pacuetHas TemnepaTypa HapyXHOrO BO3Ayxa ANA NPOEKTUPOBAHMA OTOM/IEHMS,

NPUMHUMaEMan Kak cpefHAAa TemnepaTypa Hanbonee xonogHoM NATUAHEBKM B cooTBeTCTBUM cO CHwIM
2.01.01-82, °C.

3.B OTKPbITbIX CUCTEMAX TennocHabxeHun

31 6(Qomax +vaax) + 3! 6thax

G. =
‘ (z‘l—rz)c (th—tc)c (13)

unun no popmyne (17) CHul 2.04.07-86*.



TPYBbl MO HTA, PEKOMEHAYEMBIE K MPUMEHEHUIO
MPU MPOEKTUPOBAHUW TENJIOBbIX NMYHKTOB

YcyoBHB | HOpMaTMBHO-TEXHMUECKA A Mapku cTanm [lpenesbHEE
OviamMeTp OOKYMEHTAalUMsa Ha mapaMme TP
TPy D , TpyOer (HTI)
y TeMe- [pabouee
MM paTy- |ZDaBJjeHUe
pa, P, Mlla
°cC (xpc/
cM2)
1 2 3 4 5
TpyOB 3JIEKTPOCBAPHEE [IPSIMOIOBHLE
15 - 400 |Texumuueckue tpeboBaHua|BCT3cn5; 300 (1,6 (16)
no I'OCT 10705 (rpynmna
B, TepMmoobpaboTaHHEE)
CopTaMeHT IO 10, 20 300 1,6 (16)
TOCT 10704
400 - TexHuueckue TpeboBaHusa |BCT3cnb 200 12,5 (25)
1400 |mo T'OCT 10706 (mo BCT3cn4
usMeHeHMHO 2, Tpynna B, |17TC, 17T1C,
TepMooOpaboTaHHEE) 17r1c-y, 13TC, 300 2,5 (25)
13Tr1Cc-y
150 - T'OCT 20295 (Tumo 1) 20 350 |2,5 (25)
400 (K42)
500 - T'OCT 20295 (Tun 3, 1717C, 17T1C 425 12,5 (25)
800 | rTepMmoobpaboTaHHEE) (K52)
500 - TY 14-3-620 17rC, 17T1C, 300 |2,5(25)
800 17r71cCc, 17r1cC-y,
1000 - 13TC
1200
1200
1000 TY 14-3-1424 17T1C-y 350 |2,5 (25)
(K52)
1000, TY 14-3-1138 17T71C-y 425 12,5 (25)
1200 (K52)
1000, TY 14-3-1698 13T7C, 13TC-Yy, 350 |2,5 (25)
1200 13r1C-Yy,
17T1C-y
500 - TY 14-3-1680 Bcr3cnb 200 (2,5 (25)
1200
500 - TY 14-3-1270 17TC 350 |2,5 (25)
800
1200 TY 14-3-1464 13T1Cc-y 350 |2,5 (25)

MpunnoxkeHue 11



13T7C-y
(K52, Kb5)
TpyOH B3JIEKTPOCBAPHEIE CHOMPAaJibHO-LIIOBHLE
150 - T'OCT 20295 (Tun 2) 20 (K42) 350 |2,5 (25)
350
500 - I'OCT 20295 (Tun 2, 20 (kK42) 350 |2,5 (25)
800 | TepmooBpaboTaHHEE ) 171rC, 17T1C 350 2,5 (25)
(K52)
Bcr3cnb 300 2,5 (25)
500 - TY 14-3-954 20
1400 17r1cCc, 17T1C 350 |2,5 (25)
500 - TY 14-3-808 20 350 |2,5 (25)
1400
Tpy©Osl ©eClOBHBIE
40 - 400 |Texumueckue tpeborsaHusa|1l0,20 300 |1,6 (1l6)
no I'OCT 8731 (rpynmna
B)
CopramexnT 1o I'OCT 8732|10T2 350 |2,5 (25)
15 - 100 |Texumnueckue tpeboraHusa|1l0,20 300 (1,6 (16)
no I'OCT 8733 (rpynmna
B). 4,0 (40)
CoprameHnT o I'OCT 8734|10T2 350 [5,0 (50)
09r2cC 425 15,0 (50)
15 - 300|TY 14-3-190 10,20
350, 400|CopramenTt no I'OCT 8732 425 6,4 (64)
n T'OCT 8734 20
50 - 400|TY 14-3-460 20 450 |He orpa-
15TC HUUYEHO
50 - 400|TY 14-3-1128 09T2C
CopramenT no I'OCT 8732 425 5,0 (50)
20 - 200|T'OCT 550 (rpynma A) 10,20 425 15,0 (50)
10T2 350 |5,0 (50)
IpuMeuanma. 1. B Tabauuy BKJIOUeHH TpyOe no TY 14-3-1424,
TY 14-3-1464, TY 14-3-1680 wmu TY 14-3-1698, oTcyTcTByNlMEe B
"IlpaBujlax YyCTpOMCTBa M 0e30NacCHOM 3J3KCIUIyaTauuy TpyOOIpOBOIOB
napa u ropsader BOOH" UM PEeKOMEHOyeMEIE K INPUMEHEHUIO.
2. B Tabmuuy BKJIOUEeHH TpPpyOH M3 cTajer Mmapok 13T'C, 13TC-VY
n 13T'1C-Y, orcyrcrTrybure B "llpaBujlax yCTPOMCTBa n 6Ge3omnacHom
SKCIJyaTauuy TpyOONpPOBOLNOB Iapa M TIopsdel BOIB", MCIBITAHHEE U
onoBpeHHEe Bcecon3HBM TENJIOTEXHUYE CKUM MHCTUTYTOM "
PeKOMEeHIOOBaHHEE K NpuMeHeHmo HOKTU.
3. IpuMeHeHMe TPyO M CTajiel, yKaz3aHHHIX B IIpUMedYaHusx 1 u 2,

crylenyeT OOINOJIHUTEJIbBHO COIJIaCOBEBATH C OpraHaMmM l['OCcropTexHansopa.

MpunnoxkeHune 12



NEPEYEHb TUNOBOW AOKYMEHTALIMM HA KOHCTPYKLIUMW,
M3AENNA U Y3Nbl 30AHUN U COOPYXKEHUIA

CEPWA 5.903-13 "U3AE/INA U AETA/IN TPYEOMPOBO/J0B
AN1A TENNOBbLIX CETEW. PABOYME YEPTEXMN"

N HammvmeHnoBa- CocTar BHIIyCKa Kparkasa
BB~ |HME BHIIyCKa XapaKTepUCTUKA
nyc-—
Ka
1 2 3 4
1 Heranu Tpy-|OTBOO KPYTOM3OT'HYTHI, D = 40 600 wmwM,
fonpoBomoB |uepT. TC-582 y
yron ruba 30, 45,
60, 90°, R =1,5D
Y
oaa D <= 400 wmwm,
N
R =D mnsa
Y
D >= 500 MM
Y
OTBOI CBaApHOM, D = 100 1400
yepT. TC-583.000CB v
MM, YT'OJI IIOBOPOTa
15, 30, 45, 60,
90°, P <= 2,5 Mla,
Y

t <= 350 °C,
P <= 1,6 Mla,

Y

t <= 300 °cC,

P <= 2,2 Mla,

p

t <= 350 °C
OTBOOEl T'HYTEHE, D = 10 400 wmM,
yepT. TC-584 v

P =1,6; 2,5;

Y

4,0 Mlla

yepT.

YeCKUum,

[lepexon CBapHOM JIMCTOBOM
KOHLIEHTPUYECKUM,

TC-585 m »KCUEHTPU-—
yepT. TC-586

D <= 1400 wmwm,

v
P = 2,5 Mla,
v

t <= 350 °cC,

P <= 1,6 Mla,
v

t <= 300 °cC,
P <= 2,2 Mla,
P

t <= 415 °C

[lepexon MWTAaMIIOBaHHBEIN KOH-—
LLeHTpMT{eCKMﬁ M SKCUEHTPU—
yeCcKuu,

yepT. TC-594

D <= 400 wmM,
Y
P <= 4,0 Mla,
N

t <= 425 °C




TPOVHUKM ¥ WTYLEPH IJIS D = 10 ... 1400

OTBEeTBJIEHUS TPYyOOIPOBONOB, Yy
yepT. TC-588.000CB-TC592 MM - Tpy©OOIPOBOIH,
D = 10 ... 1400
Y
MM — OTBETBJIEHUSH,
P <= 4,0 Mla
N
dryraHUBl IIJIOCKMe npueapHele ¢ |[D = 15 ... 1400
naTpyoxom, v
yepT. TC-593.000CE, MM, P = 2,5 Mia,

yepT. TC-599.000CB y

t <= 350 °C. Ipwu-
COEIVHNTEJbHEE
pas3MepHl 110

TOCT 12815-80

3arywKy IJIOCKMe npuBapHee, |[D = 25 ... 1000
yepT. TC-59.000CB N
MM, P mo 4,0 Mla
Y
3araywKy IJIocKMe npuBapsHele |D = 300 ... 1400

c pebpammu, uyepT. TC-596.000| vy
MM, P ot 0,25 mo

Y
4,0 Mlla
[IpuMeuaHMUE . CBomHasda Tabauia OTBETBJICHUN
TpyBonpoBonos, ueptT. TC-587TB
IpeHaxHbe Ysern mrylepa ¥ apMaTypel Ha |D = 32 ... 1400
Y 3JIBL BOISHOM TEIJIOBOM CEeTUu U v
KOHIEeHCaTOonpoBone (CIyCcK-— mm, P =1,6; 2,5
Huk) , yept. TC-631.000CB u y
TC-632.000CB MIla
Ysen wryuepa M apMatype nng|(D = 50 ... 1400
TUIOPONHEBMATUUECKOM [IPOMEB—| VY
KM BOJISHEIX TEIIJIOBEIX CeTemn MM, P =1,6; 2,5
(CNyCKHUK) , y
yepT. TC-633.000CE, MIla
TC-634.000CB
Y3en mryuepa ¢ BeHTmiem muga|(D = 32 ... 1400
BEHIITYyCKa BO3IOyXa Ha BOIAHEX N
TEelJIOBEIX CeTAX M KOHIeHca- |[(mm, P = 1,6; 2,5
TONPOBOIAaxX (BO3OYUHUK), y
yepT. TC-635.000CB MIla
Y3en mryuepa ¢ BeHTmiem mnga|(D = 50 ... 1400
NOIKJIIOUEHMS CXATOT0 BO3OyXa| Yy
IpY T'MIOPOIHEBMaTUUeCKOM MM, P =1,6; 2,5
IIPOMEIBKE Ha BOISAHOM TEIJo— N4
BOM CeTM M KOHIEeHcaTonpoBo- |MIla
e (BOBOYUHUK) ,
yepT. TC-636.000CB
Y3eJl IyCcKOBOI'O IpeHaxa D =65 ... 1200
IaponpoBOOORB, y
yepT. TC-637.000CB MM, P =1,0; 1,6;
Y
2,5; 4,0; 6,4 Mla




Y3eJl IyCcKOBOI'O IpeHaxa D = 65 1200
IapoNpPOBOILOB C OTBOIOM, v
yepT. TC-638.000CB mm, P =1,0; 1,6;
Y
2,5; 4,0 Mla,
D = 50 700 MM,
N
P = 6,4 Mla
Y
Y3eyq nyckKoBOTO UM HOCTOAaHHO-|D = 65 1200
IO IOpeHaxa IapolpoBola, vy
yepT. TC-639.000CB mm, P = 1,0; 1,6;
Y
2,5; 4,0 Mla,
D = 50 700 MM,
N
P = 6,4 Mla
Y
Bo3OoymHMK Ha [NaponpoBole, D = 65 1200
yepT. TC-640.000CB y
mm, P = 1,0; 1,6;
Yy
2,5; 4,0 Mla,
D = 50 700
Y
MM, P = 6,4 Mla
Y
YcrTaHOBKA YcraHOBKaA TepMoMeTpa Ha D = 100 1400
KOHTPOJIbLHO- | TOPMBOHTAJIBHOM TPYyOONPOBO— v
usMepurens- |Ooe, ydepr. TC-3.001.000CB MM, t <= 200 °C,
HBIX IpPUOO-— D = 100 1000
poB (TepMO- N
METPOB, MM, t <= 350 °C,
MaHOMETPORB) D = 100 1000
N
MM, t <= 440 °C
YcTraHoBKa TepMoMeTpa yrjo- |To xe
BOTro C yrjoMm mosopoTa 90°
Ha BEPTUKAJILHOM ¥ TOPU-—
30HTAJILHOM TpyOomnpoBomax,
yepT. TC-3.002.000CB
YcTaHOBKa MaHoOMeTpa Ha ro- [P <= 2,5 Mia,
PUBOHTAJILHOM TpyDOoIpoBOIE, v
yepT. TC-3.003.000CB t <= 200 °C
YcTaHOBKAa MaHoOMeTpa Ha Bep-|P <= 2,5 Mia,
TUKAJbHOM TpyOONpPOBOIE, v
yepT. TC-3.004.000CB t <= 200 °C
YcTaHOBKA MaHoMeTpa Ha Tro- [P <= 6,2 Mia,
PUBOHTAJILHOM TpyDOonpoBOIEe, y
yepT. TC-3.005.000CB t <= 440 °C
YcTaHOBKAa MaHOMeTpa Ha Bep-|P <= 6,2 Mia,
TUKAJbHOM TpyOONPOBOIE, y
yepT. TC-3.006.000CB t <= 440 °C
KomneHcaTo- |KoMneHCaATOp CaJlbHUKOBLBINM D = 100 1400




PBEL CaJIbHM- |OOHOCTOPOHHMM: BapMaHT 1 - y
KOBEHIE C YIUIOTHAOWMM YyCTpOMCTBOM, |MM, P <= 2,5 Mla,
BapMaHT 2 - 0e3 yIJOTHSOIE - vy
TO yCTpPOMCTBa, t <= 300 °cC.
yepT. TC-579.00.000CB KomneHcupyoma s
cnnocoBbHocTb oT 190
no 500 MM
KoMmneHcaTop CcaJlbHMKOBHIM D = 100 800
IOBYXCTOPOHHMUM: BapMaHT 1 -— y
C YIUIOTHAKOWMM YyCTpOoMCTBOM, |MM, P <= 2,5 Mia,
BapMaHT 2 - 0e3 yIJOTHSI— v
mero yCcTpoOMCTBAa, t <= 300 °cC.
yepT. TC-580.00.000CB KomneHcwupyoma s
crnocobHocTh oOT 380
no 900 MM
T'psA3EBUKHU T'psA3€BUK TOPU3OHTAJIbHLIM, D = 150 400
yepT. TC-565.00.000CB v
mmM, P = 2,5; 1,6;
Y
1,0 Mia
T'pa3eBUK T'OPU3OHTAJIbHEIM, D = 500 1400
yepT. TC-566.00.000CB v
MM, P = 2,5; 1,6
Y
MIla
T'pa3eBUK BEePTUKAJbHEM, D = 200 300
yepT. TC-567.00.000CB vy
MM, P = 2,5; 1,6
Y
MIla
I'psA3€BUK BEPTUKAJILHBI, D = 350 1000
yepT. TC-568.00.000CB v
MM, P =2,5; 1,6
Y
MIla
T'paB3eBUK TEeNJIOBHIX NYyHKTOB, |D = 40 200 MM,
yepT. TC-569.00.000CB v
p =2,5; 1,6; 1,0
N
MIla

MPEAENBI MPUMEHEHUA APMATYPbI U3 YYTYHA
(BbIMUCKA U3 TAB/. 7 "NPABW/1 YCTPONCTBA M BE3OMACHOM
SKCNNYATALMM TPYEOMNPOBOZOB MNAPA U TOPAYENM BOAbI",
Mn34. 1994 r. (LUADP PA-03-94))

Mapka uyIryHa

HTI

[lpemesibHEIE ITapaMeTPEH
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D, mm|t, °C|P, MIa (xrc/cm2)
Y
CulQ, Culb5 TOCT 1412 80 130 3 (30)
300 200 0,8 (8)
Cu20, Cu25 T'OCT 1412 100 300 3 (30)
Cu30, Cu35 200 1,3 (13)
300 0,8 (8)
Cu20, Cu2b TOCT 1412 600 130 0,64 (6,4)
Cu30, Cu35 1000 0,25 (2,5)
Ku33-8, T'OCT 1215 200 300 1,6 (16)
Ku35-10,
Ku37-12
Bu35, Bu40, T'OCT 7293 200 350 4 (40)
Bu45 600 130 0,8 (8)
Mpumeuanmsa. 1. HopMupyeMele MokasaTeNlu U oBbeM KOHTPOJA
IOJIXHEL COOTBETCTBOBATE yKas3aHHHM B CTaHOapTax.
2. [lpMMeHeHMe UYyTyHa Cul0 gpomyckaeTcs c BpeMeHHBIM

CONpPOTHUBIIEHMEM He Huxe 1,2 Mla (12 xrc/cM2) .

NEPEYEHb A/IbBOMOB OTPACNEBOWM YTNA T3MN TXT-05 M T3N
TXT-05-11 4118 NCNOSIb3OBAHUA NMPU NPOEKTUPOBAHUIA
TEN/10BOW U30/1ALMMN TPYEONPOBOOB, APMATYPbI U

OBOPYAIOBAHWA B TEM/IOBbIX MYHKTAX

Indp HaspaHue AnpOoM ComepxaHue MaTepu-—
pPaboTE ajioB B ajibboMax
T3l TUIIOBEIE NPOEKTHEE N 1 Tpy©OonpoBOOE U
TXT-05 peumeHnus no npmume-— |T3I TXT-05-T obopyInoBaHue
HeHMIO Teliouszoiyg— T3 TXT-05-0
LMOHHBEIX KOHCTPYK-—
umyy nJjsa Tpydonpo- N 2 ApMmaTypa ¥ QJaHLeBHE
BOHOOB M ob6opyno- |[T3I TXT-05-A COoeIVHEHUSA
BaHMSA TEIJIOBEIX T3 TXT-05-0
B3JIEKTPOCTAHUUM
Yactp I N 3 Macca Tenjom30saLUm—
OOBEKTH, PAacHoJiOo—| (C M3MEHEeHMAMM) | OHHEIX KOHCTPYKLMUM
K€HHEIE BHYTPU T3 TXT-05-MT o TpyOONpPOBOIOB U
IIOMEeUe HUM T3 TXT-05-MO obopynoBaHMAa
oI To xe N 5 Pasrpyxamomme yCcT-—
TXT-OIl-I1|YacTte II T3 TXT-05-TI-0II | poricTBa nJjas TpyOo-
O0BekTH, pacrnojio-|T3I TXT-05-I1-OK|npoBOIOB, PaCIOJIO—
XEeHHBIE Ha OTKPHI— XEHHBIX BHYTPU
TOM BO3IOYyXe IIOMEUEHUM U Ha
OTKPEITOM BO3Iyxe
(oropHBIE MOJIKM U
OIIOPHOE KOJILIIO)
IpumMeudaHus. 1. Tunosee [IPOEKTHEIE pelmeHuda TXT-05 "
TXT-05-II paszpaboTaHH VHCTUTYTOM Tenjos3JIeKTPOIPOeKT, CIIKB
BIICMO Como3sHeprozammTa u BHUIIMTenmonpoekT M coTrjlacosaHel BCCMO
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ComnzsHepro3aumTeE. YTBepXneHel BIHUIINY TenyiosJIeKTPONPOEKT, BBEIOEHEH

B memcrBue INNMO SHepromnpoekT, 4Yactb I ¢ 1.01.90 r. (IpOoTOKOJI
N 45), wacte II - ¢ 1.01.91r. (mporokosnm N 66) U yTBEPXIEHH
MuusHepro CCCP.

2. Orpacnerasa VYTII #DpenHaz3zHadeHa OJid  [IPpYMMeHEeHUd npu
NIPOEKTUPOBAHUMN U MOHTaxe TEeNnJIoBOM n30IAUMM HapyXHOM
IIOBEPXHOCTK TpyOONpoBOHmOB nuameTpoM oT 10 o 1420 MM,
apMaTypH n  QIaHLEeBHX COeIMHEeHMM IIJIOCKMX U KPUBOJIMHEMHEIX

nopepxHocTey obopynoBaHusa T3C C TeMIoepaTypoM TEIJIOHOCUTEJIS OT
mmoc 50 mo mmoc 60 °C.
3. IIpu paspaborke YTIL TOJILIMHA OCHOBHOI'O CJIOS TEIJIOBOM

MBONAUMM Olpenesisajiack IO HOpMaM JIMHEMHOM IJIOTHOCTM TeNJIOBOTO
noTokKa, npuBeleHHHx B CHuIl 2.04.14-88.

4. Tpn paszpaboTrke YTIIT MCIIOJIb30BaHEL MaTepuaJibl
BHUIIMTenJIonpoOeKT :

TUIIOBEHE KOHCTPYKLMM, MU3OEJUS U y3JBE 3IOaHUM U COOPYXEHUM.
Cepus 7.903.9-2 "Tenynosas NBOIAUMUI TPpyDOONPOBOIOB c
IIOJIOXUTEJNILHEIMM  TeMmIepaTypamMu": BHII. 1. TennoBas NB0JIAUMS
TPyBONpPOBOIOB . PaBoume uUepTexu, BEI. 2. TenjoBas mM30JaaUMS
apMaTypH n biaHLIEeBEIX COeIVHEeHUN . PaBoune YepTexu.
Cepus 3.903-11 "TenJjioBas M30JIALUUSA KPUBOJIMHEVHEIX M (HaCOHHBIX
Yy4acTKOB TpyOONPOBOINOB M y3JIOB 00OOpyIoBaHMA. Paboume ueprexm'".

5. KamnmepkonmepxarTesaMmm YTIIL ABJIAITCA MHCTUTY TEL

TenmnossnexkrponpoekT m CIKB BIICMO Coo3sHeprosaummTa.

BbIBOP C[NTOCOBA OBPAEOTKM BOAbI A/1A LEHTPA/IMSOBAHHOIO
FTOPAYErO BOOOCHABHKEHNA B 3AKPbITbIX CUCTEMAX

TENNOCHABXEHUA
[lokazsaTen KauecTBa MCXOOHOM CroCOBOE NPOTUBOKOPPO3MOHHOM U
OIMTHEBOM BOIE M3 XO3AMCTBEHHOT'O |IPOTMBOHAKMUIIHOM O0O0OpabOoOTKM BO-—
BOHOOMNPOBOHA (CpenHMe 3a I'on) Ol B 3aBMCUMMOCTM OT BMIA TPyO
Vnmexc HacrhueHua |CymMapHad |llepMalH- [CranbHEe |OumMHKO- |[CTaJjsibHEE
kapOoHaTOM KOHLIEH— raHaT- |TpyOe Oe3|BaHHEE TPyOEL C
kaabumsa J Ipu Tpaumusa Hasg IIOKPHTHUL |TpyOH BHYTPEHHU—
60 °C XJIOPUIOB |OKMUCIIS— [ COBMECTHO MM BMajie-—
U cyabda-|eMoCTb, |C OLMHKO-— BEIMU U
ToB, MT/Ja|Mr O/n |BaHHEMU OpyTVMU
TpyOamm HeMeTaJlJIn-
JeCKUMU
TTOKPBITU SIMM
WM TEepMO-—
CTOMKME
njacrTMac-
COBEIe
TPy OBL
1 2 3 4 5 6
J < -1,5 <= 50 0 -6 BI BL -
J < -1,5 > 50 0 -6 BI + C BI + C -
-1,5<=J < -1,5 <= 50 0 -6 C C -
-0,5 <= J <=0 <= 50 0 -6 C - -

Mpunoxkenune 15



<= 50 >
<= 50 <=
50
51 - 75
76 - 150
> 150
5151 - 200 >
,5]51 - 200 <=
5
5

o o
AN A
A
Il
o o
o

\
(@)
(G20}
AN

Il

-1,5 <=
-1,5 <
-1,5 <=

B
Bl

+OO+HOQOK+Q0Q

=
Q
=
=

> 200 >
> 200 <=

B

O O OO

AAAA
I I T i T T T I T Y P
A
I
o O C&P O O O~

’ Bl
0,5 51 - 200| O
0,5 |201 - 350| 0 -
0,5 > 350 0

Bl
Bl

A OO W WWWo oo o oy ww

Q
+ 4+ + + 5
TEERE
TEERE
TEERE

IpuMeuaHms. 1. B rpadax 4 - 6 TPUMHSTH crenyomme
OOO3HAaYEeHMsa CHOCOOOB OOpabOTKM BOIEL:

NIPOTUBOKOPPO3MOHHEM: BI - BaKyyMHas Oeaspauusd, C -
CUJIMKATHEI;

IPOTUBOHAKMUIIHEN: M — MaTHUTHBIN.

3Hak "-" obo3HauaeT, 4YTO 0OpaboTka BOIE He TpebyeTcH.

2. 3HaueHue MHIEKCa HaCHUEeHMsa KapOoHaTOM KaJbLUMA J
omnpemejyseTrcsa B cooTBeTcTBUM co CHuIl 2.04.02-84*, a cpenHue
3a I'OO KOHUEHTpaluuM XJIOPpMIOOB, Cyﬂb®aTOB M OPpYyI'MX PacTBOPEHHEIX B
BOIe BemecTB - no I'OCT 276l1l. Ilpu IIOACUEeTEe MHIEKCa HAaCHIUEHUS
crenyeT BBOIUTH nonpaBKy Ha TeMIepaTypy, IpM KOTOPOMU
onpenesisieTCcs BOIOPOIHHIM IokazaTesb pH.

3. CyMMapHyo0 KOHLEHTpauuio XJIOPUIOB U cynbdaToB CcrenyeT

[ 2_
onpenendaTh O BepaxeHuo [Cl ] + [SO ].
4

4. ComepxahHme xJjopmmoB [Cl ] B MCXOOHOM BOIE COIJIaCHO
2_
TOCT 2874 He pmosxHo npeBwmars 350 mr/s, a [SO ] - 500 mr/ma.
4

5. Jcnonbp30BaHMe OJid TOpAYero BONOCHAOXeHMS MCXOIOHOWM BOIBL C
OKMCJIAEMOCTh Bojiee 5 wMmr O/, onpeneJyieHHOM MEeTOIOM OKMCJIEHUS
OPIraHN4YEeCKUX BelleCTB IIepPMaHT'aHaTOM KaJjinmsga B KMUCJIOTHOM cpene,
KakK [NpaBUJIO, He JonyckaeTcs. lIpu pomnylleHuMM opraHamu MmH3IpaBa
UBETHOCTU MCXOIHOM BOAH IO 35° OKMUCIZEMOCTb BOIOEI MOXET OHTb
nonyumeHna 6Gojiee 6 MmMr O/.

6. [Tpn HaJIN4unUm B TENnJIOBOM NyHKTe Iapa BMECTO
BaKyyMHOM Ieaspauuu cJjlenyeT IpenyCcMaTpMBaThL Ieaspaluio npu
aTMochPepHOM ITaBJIEHUM C oB0sa3aTeJIbHOM YCTAHOBKOM OXJlaOUTeJen
OeaspUpOBaHHOM BOIH.

7. Ecmam B MCXOOHOM BOOE KOHLIeHTpaumusa CBOOOOHOM
yraexkucyioTel [CO ] npespmaer 10 Mr/j, To cjemyeT TIOCJe BaKyyMHOM

2
Oeaspaluy MNPOMU3BOIUTL MNOoIMeslauMBaHMUE.

8. MarumTHasag oOpaboTKa MNPUMeHseTCs npu ofueMr XeCTKOCTU
MCXONHOM BOOH He Gosiee 10 Mr-skB/;1 ¥ KAapOOHATHOM XECTKOCTU
(meJjiouHOCTHM) 6osiee 4 Mr-skB/JI. HanpsaXeHHOCTb MATHUTHOTO I[IOJIA B
paboueM 3azope MaTHUTHOT'O annapara He IOOJIXHA& IIPEBHIATH

3
159 x 10 A/wM.
2+; 3+

9. Ilpu comepxXaHuM B BOIe xejesa [Fe ] 6Gomee 0,3 mMr/xa
cJlenmyeT IpenycMaTpMBaTh obe3xeJe3MBaHNeE BOIEl HE3aBUCYMO OT
HaJIM4uMAa OPYyTUX CIOCODOB OOpa®OTKM BONHL.

10. CunuxaTHyo 00paboTKy BOOE M I[OoOuejylauMBaHMUe CJenyeT
npenyCcMaTpuBaTh NyTeM nOoOaBJIEHMS B MCXOIHY BOLTY pacTBopa
XMIOKOTO HAaTpMeBOIr'o crekjyia no I'OCT 13078.

11. [Ipn CpelHedacoBOM pacxone BOJEL Ha ropsadee
BomocHabxeHue MeHee 50 T/u measpaumo BOIE NPenyCMaTPMBATL He




PEKOMEHOYETCHA.
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XAPAKTEPUCTUKN GUNBTPYIOLWLEIO C/10A U TEXHOJTOTMYECKUE
MOKA3ATE/IN ®UNbTPOB

HaumMmeHOBaHME Envuuna |IIokazaTenu
NUBMepeHus

KpynHOCTBH 3epeH MM 0,5 - 1,1
HaceimHasg Macca 1 M3 CcyxoTo MaTepuala T 0,6 - 0,7
Hacunuas Macca 1 M3 BJIaXHOTO MaTepuala " 0,55
BricoTa crosa M 1,0 - 1,2
IIMTeJIbHOCTE B3PHIXJIEHUA MUH 15
VIHTEHCUMBHOCTbL B3PHXJIEHUS 7/ (c x M2) 4
OnTmuMaJsibHass CKOPOCTH GUIBTPOBAHUSA M/ U 20
[loTeps maBJieHUS B CBEXEM QUIILTPYKRIEM CJIOe MIla 0,03 - 0,05
[IoTepsa naejieHUA B 3aATPA3HEHHOM CJIOe Iepen " 0,1
IIPOMBIBKOM
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O0O3A BBOANMOIO KNMOKOIo HATPUEBOIO CTEK/IA
ONA CUNUKATHOW OBPABOTKM BOAbI

[lokazaTenn KadecCcTBa MCXOIHOM BOIONPOBOIHOM BOIH |Jo3a BBOAMMOI'O
(cpenHre Ba ron) XUOKOTO HaTPU-—
eBOT'0 CTeKJla B
VIHOeKC HaCHIUIEHUSA KoHueHTpaumsa, MT/ 1 rnepecyeTe Ha
xKapboHaToOM 2-
kanbumsa J Ipu coenu- |pacTBO— XJIOPUIOOB U Si0  , Mmr/;
60 °C HEHUM |PEeHHOTO cynbbaToB 3
KpeM- |Kucjopona (cymMMapHO)
HUSA O _ 2-
<Kk > 2 [Cl ] + [SO ]
2- 4
Si0
3
-0,5 < J <=0 o 35 Jiobas <= 50 15
-1,5 <= J <= -0,5|" 15 " <= 50 35
J >0 " 25 " 51 - 100 25
J >0 " 15 " 101 - 200 35 <*>
<*> [lpM KOHLEHTpalUuuM B MUCXOOHOMU BOIe COeIOMHEeHUN KpeMHUS

2—




< 15 Mr/J1 (B mnepecueTe Ha Si0O ) I03a BBOOMMOTO XMIOKOTO
3

HaAaTPMEBOT'O CTeKJla OOoJixXHa OBTb yBeJmdeHa no IJIK, yKasaHHOM

B nn. 5.20 HacToOAmWero ceola IpaBMJI.
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METOAONKA PACHETA TPA®UKOB PENY/IMPOBAHNA NOOAYN
TEN/1IOTbl HA OTONJIEHUE Y NOTPEBUTE/IEN

A. PACHET TrPA®UNKOB NMOAAYN TENNOTbI B CUICTEMbI OTOMIEHUA
B 3ABUCMMOCTM OT MNOrOAHbIX YCTOBWUIA

[NA NpoOMbIWAEHHbIX W OBWECTBEHHbIX 343aHUK, MPM pacyeTe TENJIoNoTEPb KOTOPbIX He
YUnTbIBAIOTCA ObITOBbIE TEMN/NOBLIAENEHNA, U3SMEHEHME NOAAYM TEMIOTbl Ha OTOMNJIEHWE onpeaensercs
no ¢popmyne (puc. 1, nuHuma 1)

~N _ QO _ ti _tH
QO - Qomax ti _to i

rae Q, - OTHOCUTENbHBIN TeNN0BOIH NOTOK Ha OTONNeHWe;
QO - Tenn0BOVi NOTOK Ha OTONAEHME NpU TeKylel TemnepaType HapyHoro Bosayxa L., BT;

Qomax - pacyeTHbI TEMN/JOBOM NOTOK Ha OTOMAEHMEe MPU PacyeTHOW TemnepaType Hapy*KHOro

BO3AyXa ANA NpoeKTUpoBaHusa otonnenuna L, Br;

ti - pacyeTHaA TemnepaTypa BHYTPEHHEIO BO34yXa B OTan/inBaembiX 34aHNAX.



N

a8 /

2
) / 7

\
AN

a4 r4

0]3 / USRS

+20 +15 +10 +5 o -5 =10 ~15 -20 -25

Puc. 1. F'padnKn OTHOCUTENBHOFO U3MEHEHMA TEMNOBOIO
NOTOKa Ha oTonaeHue Q0 B 3aBMCUMMOCTM OT HAPYKHOM

temnepatypbl {, ana pasHoro Tna notpe6uteneii
1 cnocoboB aBTOpPEryMpoBaHMA

1 - 4NA NPOMBILWNEHHbIX N 0BLLECTBEHHbIX 34aHUI;
2 - ANA XKUAbIX 303aHUIM NPU peryanposaHnmn 6es Koppekumm
MO OTK/IOHEHWIO BHYTPEHHEN TeMnepaTypbl OT 3a4aHHOM;

3 - ANA KUAbIX 34aHUI NPU peryanMpoBaHum ¢ Koppekuueii no {;

[na sunbix 3aaHKii Npu pacyete USMEHEHMA TENOBOrO NOTOKA Ha OTOMJIEHME B COOTBETCTBUN CO
CHuM 2.04.05-91* yuyumTbiBatoTCA ObITOBbIE TEMN/IOBbIAENEHUS B KBApTUpPAX, KOTOpble B OTAMYME OT

Tennonotepb 4yepes orpaxXaeHmAa He 3aBUCAT OT BE/IMYUHDI tH. MNosaTomy C ee noBblWeHMEM [01A



6bITOBbLIX TEMAOBbIAENEHNA B TennoBom 6anaHce »KWAOro 34aHMA BO3PACTaeT, 33 CYET Yero MOKHO
COKPaTUTb NoAayy TEN/OTbl Ha OTOMN/IEHWE MO CPaBHEHMIO C onpeaeneHem ero no ¢opmyne (1). Toraa
OTHOCUTE/IbHbIA TEMNJIOBOWM MOTOK Ha OTOMJIEHME XKWAbIX 343HWUNA, OPUEHTUMPYACb HA KBApTUPbI C
YII0BbIMW KOMHaTaMM BEPXHEro 3Taka, rae Ao/a ObITOBbIX TEMNOBbIAENEHUI OT TenonoTepb camas
HW3Kas, onpeaensertca no popmyse

o t —(=25) |t —t, t —(=25)

~|1+0,14 _0,14- )
< t-t | t-t it

1 0

onrtr
rae T - onTumanbHas TemnepaTypa Bo3fyxa B OTanAMBaeMblx NOMELLEHWAX, NPUHUMAEMan C
Yy4YeToM NPUHATOro cnocoba peryanpoBaHus;

0,14 - pona 6bITOBLIX TENJOBLIAENEHWNIA B KBAPTMPAX C YI/IOBOM KOMHATOW OT Tenjonotepb 45

ycnosuin T, =-25°C.

Mpy perynMpoBaHUM cUCTEM OTOMNEHUA MNoAdepyKaHuem rpaduka nogayn Tennaotbl B
3aBucumocty ot t 6e3 koppekumn no TemnepaType BHyTPeHHero BO3Ayxa, KOrAa CKOPOCTb BETPa Npy
pacyeTe TenjonoTepb NPUHWMAETCA PaBHOW PACYETHOW, YTO COOTBETCTBYET MPUMEPHO MOCTOAHHOMY

OIIT
06bemMy MHPUNLTPYIOLWLErOCA Hapy*KHOrO BO34yXa B TeYEHMEe BCEero OToNMTe/IbHOro Mnepuoaa, ti
npuHumaetcs pasHoi 20,5 °C npum '[H , COOTBETCTBYIOLEN napameTpam A, NOCTEMNEHHO CHM¥XKaACb Ao 19

°Cc nonmskervem {, po t, =1, (puc. 1, nvnua 2).

Mpu perynMpoBaHMM CUCTEM OTOMJEHMA C aBTOMATMYECKOW Koppekumen rpaduka nogaum
TENI0Tbl NP OTKJAOHEHUW BHYTPEHHEW TeEMMepaTypbl OT 3a4aHHOM, KOrAa CKOPOCTb BETPa Mpu pacyeTte

Tenjaonotepb  MPUHUMMAETCA  PaBHOM  HY/AO, 4YTO  COOTBETCTBYET  COKpalleHuio  obbemos

o Oo1T
WHGUNLTPYIOWLErOCA HApYXHOrO BO34yXa, HO HE MeHee CaHMTapHOM HOpMblI nNpuToKa, L
npuHUMaeTca pasHoi 21,5 °C. TpadmK M3mMeHeHUA OTHOCUTENbHOrO TEN/JI0BOrO MOTOKA Ha OTON/eHue

6yaeT npeacTaBaATb CO60M NPAMYIO JIMHULD, NEPEeCceKatoLLyo 0Cb abCcuMCC B TOM Ke TOYKe, YTO U Npu

perynmposaHum 6e3 koppekumn no b, a npu t, = 1, otHocuTenbHbiit Tennosoii noTok Byaet pasHbIM

0,9Q,max (PMC. 1, MMHMA 3).

B. PACHET TPA®VKOB TEMMNEPATYP TEMNJIOHOCUTENA Y
NOTPEBUTENA, NOOAEPHKUBAEMBIX NMPN ABTOMATU3ALIUN
CUCTEM OTONNEHUA

Mpy aBTOMaTM3aLMM CUCTEM OTOMJIEHWA 3aZaHHbIA rpaduK nogaum TensaoTbl obecneyvBaeTcs
nyTem noagepKaHus peryiaTopomMm COOTBETCTBYOLWErO rpaduKa TemnepaTyp TeNJI0HOCUTENS.

MoryT NpumeHATbCA cneaytowme cnocobbl NnoaaepskaHua rpaduka TemnepaTyp TenaoHOCUTeNs,
LMPKYMPYIOLLErO B CUCTEME OTOMNEHUS:

1) nopaepkaHue rpaduka TemnepaTtyp TENJOHOCUTENA B NoJatoLem Tpybonposoae - Ty ;

2) nopaeprkaHve rpaduka TemnepaTtyp TenaoHocuTena B obpatHom Tpybonposoge - 7, ;

3) nopaaepxaHue rpaduMKa pasHOCTM TemnepaTyp TenaoHocuTens B oboux Tpybonposogax -
At=1,-1,.



MepBblii cnocob, Hanbonee pacnpocTpaHeHHbIN 3a pybexom, NPUBOAUT K 3aBbllUEHUIO MoAaum
TennoTbl B Ten bl Nepros OTONUTENLHOTO Ce30Ha NpMMepHOo Ha 4% roaoBoro TenaonotTpebaeHnsa Ha
oTON/IEHME BCAeACTBME HEODXOAMMOCTU CNPSAMAEHUA KPUBOJMHENHOIO rpadmKa TemnepaTyp BOAbl B
noaatollem Tpybonposose.

BTopoit cnocob pekomeHAyeTcs MPUMEHATb MPU aBTOMATU3aLMKN CUCTEM, B KOTOPbIX BO3MOMKHO
M3MEHEHME pacxoda UMPKYAMPYOLWEro TernaoHocuTens (Hanpumep, nNpuv MNOAKAOYEHUU CUCTEMBI
OTOMJEHUA K TEMJ/IOBbIM CETAM Yepes 3/1eBaTop C PeryiMpyeMbiM CE4EHUEM COMAA, C KOPPEKTUPYHOLLMM
HaCoOCOM, YCTAHOB/NEHHbIM Ha MNepemMblyKke Mexay noJalolmm U obpaTHbim Tpybonposoaamm).
KoHTponb TemnepaTypbl B 06paTHOM TpybonpoBoae rapaHTMpyeT HOPMabHbIA Nporpes nocaeaHux no
XO/ly BOAbl B CTOAKE OTOMMUTENbHbIX NPUBOPOB.

TpeTtuit cnocob Hanbonee apPpeKTUBEH, TaK KaK MPU HEM MOBbILLAETCA TOYHOCTb PEry/iMpoBaHus,
M3-3a TOrO, YTO rpaduK PasHOCTM TemnepaTtyp - AUHEWHbIN, B OTANYME OT KPUBOJAUHENHbIX rpaduKoB
TemnepaTyp BoAbl B nofakollem U obpaTHOM Tpybonposogax cucTem oTonaeHua. Ho oH moket
NPUMEHATBCA TONbKO B CUCTEMax OTOMJIEHUA, B KOTOPbIX MOAAEPXMBAETCA MNOCTOAHHbIN pacxon
UMPKYIUPYIOLWLEro  TenoHocuTena  (Hanpumep, MpyM  HE3aBUCMMOM  MPUCOeAMHEHUU  Yepes
BOZOMNOZOrpeBaTe/lb UAM C KOPPEKTUPYIOWMMM HAcoCaMM, YCTaHOBAEHHbIMM Ha MNOAANOWEM MWK
obpaTtHom TpybonpoBoaax cMcTeMbl oTonieHua). Mpu N3BECTHOM pacxode BOAbl, LMPKYAUpPYIOLLEi B
cucteme, aTOT cnocob peryiMpoBaHus sBaseTcAa Hanbosiee TOUYHbIM, TaK KaK ele yCTpaHaeT oWwnbKu B
nogave TenaoTbl NPU HaUYMK 3anaca B NOBEPXHOCTW HarpeBa OTOMUTE/bHbIX NPUBOPOB (Npu Apyrux
cnocobax perynanpoBaHua nogaepikaHue pacyeTHoro rpadmKka npusedeT K nepepacxoay TenaoTbl U us-
33 He3HaHus GaKTUYeCKOro 3HayeHus noKasaTens creneHW m B dopmyne KoapduumeHTa
Tensonepeaayun otonuTesnbHoro npubopa).

Ha puc. 2 n 3 npeacrasneHbl rpaduKkm U3IMEHEHMA OTHOCUTE/IbHOM TemmnepaTypbl BOAbl B

T OIIT T OIT
T~ 7, =, .
noaatoLem t M obpaTHOM t TpybonpoBoaax cucTem OTOMEHMA C MOCTOAHHOM
7. —1 7, —t
ol i 2 i

UMPKyNauMen Boabl (TemnepaTypHOro KpuTepua CUCTEMbl OTOMJIEHWA) B  3aBUCMMOCTM  OT

OTHOCUTE/NIbHOIO TENZI0OBOTO NOTOKAa Ha OTOoNn/eHue QO onpegeneHHoro no pasgeny A HacroAwero

MPUNONKEHNA, U C YYETOM BO3MOMKHbIX 3HAYEHMIN MOKasaTens creneHn m B ¢opmyne KoadpouumeHTa
Tennonepeaaym oTonuTeNnbHOro npubopa (34ecb M ganee ¢ UHAEKCOM "T" - 3HaYeHUs TemnepaTyp nNpwu
TEKyLLEe TemMnepaType Hapy»KHOro Bo3Aayxa).
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Puc. 2. TpaduKn M3MeHeHNn TEMNePaTypHOro KpUTepus
CcUCTEMbI OTONJIEHUA MO TEMMEepaType BOAbl B NOAAIOWEM

T onT
To1 ™ 1:i o
pr6OI'IpOBOAe t AONA Pa3/INYHbIX 3Ha4YeHUU
7.—L
ol i

NOKa3aTenlA ctTeneHn m n Npu NOCTOAHHOWM
UMPRYAALNN TENNIOHOCUTENA B CUCTEME
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Puc. 3. F'padukun n3ameHeHMA TemnepaTypHOro Kputepus
CcUCTEMBbI OTOMNJIEHUA MO TemnepaType BoAbl B 06paTHOM

T _ t.Ol'IT

T
Tpybonposoae Z—It NPW NOCTOSSHHOM LIMPKYNALUK

2 i
BOAbl B CUCTEME

3TN PUCYHKWU MANIOCTPUPYIOT 3HAYMTENIbHOE BAMSAHME Ha CTENeHb KPUBOMHEWHOCTM rpaduKos
TemnepaTtyp BoAbl GaKTUHYECKOTO 3HaYeHna KoaddurumMeHTa m, KOTOPbIA 3aBUCUT OT TUNAa OTOMUTENbHbIX
npnbopos 1 cnocoba NPoKNaaKkM cTosika. Tak, HanpuUmep, B CUCTEMax OTOMN/IEHUA C 3aMOHOIMYEHHbIMU
CTOAKamMn U KoHBeKkTopamm "lMporpecc” cnegyeT npuHumatb m = 0,15, a B cuMcTemax OTOMAEHMA C

KoHBeKkTopamu "KomdopT" 1 OTKpbITO NPOOKEHHbIMKU cToAKamu m = 0,32. B cuctemax C YyryHHbIMH
pagmnatopamu m =0,25.

Mcnonb3ya 3TW rpaduKkn, Haxo4AT UCKOMYHO TemnepaTypy BoAbl B Mogalolem uam obpaTHom

Tpy6onpoBose Npy pasinuHbIX TemnepaTypax HapyxHOro sosgyxa: ana tpebyemoit L Haxoamat no



dopmynam (1) u (2) nnm ms rpadpmka puc. 1 oTHOCUTENbHBINA pacxod TenaoTbl Ha OTONAEHUe QO, ano

Hemy - 13 rpaduKoB puc. 2 NaM 3 OTHOCMTE/IbHYIO TEMMEepPaTypy BOAbl. 3aTEM NO HUMKENepPeynUCIeHHbIM
dbopmynam - UICKomyto TemMnepaTtypy BoAbl:

T T; _tiOHT ormr

z-01 = T]OI _tl (Tol _ti)+ti ’ (3)
] T _tiorrr o

7, = Tzrz——t, (z,—t)+t™" . (a)

onT ~
3HayeHuA ti n ti NMPUHNUMAIOTCA TEMMU Ke, YTO U NpK onpeaeneHnmn Qo .

Ha puc. 4 npuBegeHbl Ans ogHOTPYOHbIX cUCTEeM oToneHua Tpebyemble rpaduKM M3MEHEHUA

OTHOCUTENbHOW  TemnepaTypbl  BOAbl B MoJaloLiem (rgl—ti"“)/(rol—ti), obpaTHOM

(TZT —tiom)/(fz —ti) TPy60ONpoBOAaX M MX PasHOCTU (Tgl —T;)/(Tol —TZ) , 0603Hayaemble Aanee

Kputeprem O 1 onpepeneHHble WUcXodA M3 oBecneyeHUs OAMHAKOBOMO WM3MEHEHMA TEennooTAauM
nepBbiX M MOCAEAHUX MO XOA4Yy BOAbl B CTOSIKE OTOMUTE/IbHbIX NpPuBopoB. Mpu 3TOM B cUcTemax
OTOM/IEHNA PACXOd UMPKYAUPYIOWEro TennoHOCMTEeNA AO/KEH W3MEHATbCA (KO/MYeCTBEHHO-
KayecTBEHHOE pery/npoBaHMe) B COOTBETCTBMM C rpaduKamu, NpuUBEAEHHbIMM Ha puc. 5. Mpaduku
MOCTPOEHbI MO CeAyoWMM GopMyaam AAA PA3AUYHbIX M:

roe GO, Gomax - Pacxof LMPKYAMPYIOLLEro TEnJ0HOCUTENs COOTBETCTBEHHO MpPWU TeKyLiei
Hapy*KHOM TeMmnepaType 1 pacyeTHOW ANA NPOEKTUPOBAHNA OTOMN/IEHNA.
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Puc. 4. N'padmKn U3MEHEeHUss OTHOCUTE/IbHBIX TEMNepaTyp
TENNOHOCUTENA B OAHOTPYOHbIX CMCTEMAX OTONNEHMA
Npu KOJMYECTBEHHO-KaYeCTBEHHOM peryimpoBaHum
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Puc. 5. F'padmKn n3ameHeHUs OTHOCUTEIbHOIO PAacxoaa
BOAbl B OAHOTPYOHOM cUCTEME OTOMJIEHUS NpPKU
KO/INYeCTBEHHO-KaueCTBEHHOM peryampoBaHum

Mpy peryaMpoBaHMM Nogayy TENAOTbl B CUCTEMAX OTOMJIEHUA LeHTPasbHbIX TEMI0BLIX NYHKTOB
(LLTM) TemnepatypHble rpaduKku onpeaensatoTca No TEM Ke 3aBUCMMOCTAM, KaK U A1A CUCTEM OTOMN/IEHUA
OTAEeNbHbIX 34aHWI, NOACTAaBAAA MHOE 3HayYeHMe pacyeTHoW TemnepaTypbl. Hanpumep, ana UTN c

He3aBUCMMbIM NPUCOeAMHEHNEM KBapTabHbIX ceTelt otonaeHna T, = 120 °C, a gna LTM ¢ 3aBuCHMbIM

npucoeanHennem - T, =150 °C.

Ecan BEHTUAALMOHHAA Harpyska notpebutenei, nogkatodeHHbix K LTM, He npesbiwaer 15%
oTonUTeNbHOM, 6bonee onTMManbHbIM B LITI ocTaeTca peryiMpoBaHMe No pasHOCTM TemnepaTtyp BOAbl B
nogatowem u obpatHom Tpybonposogax (MpM pasmeLLeHNN KOPPEKTUPYIOLLMX HACOCOB Ha NepemMblyKe
YCTaHaBAMBAIOT AOMO/HUTE/IbHbIV PEryiaTop ANsA cTabuamsaumm pacxoga BoAbl B KBapTasibHbIX CETAX).
Mpu aTom, cobnogas NPUHLMN OrpaHMYEHMA MaKCMMasbHOrO pPacxoda CeTeBOM BOoAbl Ha BBOAE
TEN/0BOro MNyHKTa, ANA KOMMEHCAuuM Henorpesa 34aHWIM B 4Yacbl NPOXOXAEHMA MAKCUMMANbHOMO
Bogopasbopa rpaduk TemnepaTyp, 3adaBaemblii perynatopy, nosblwaercA Ha 3 °C npoTtus
oTonuTenbHoro. Torga B 4acbl MaKcMManbHOro Bogopasbopa rpaduk BCe paBHO He 6Gyaer
BblAEPXKMBATbCA, HO 33 CYET MPEBbIWEHUA ero B OCTa/ibHble Yacbl B LLe/IOM 33 CYTKWU 34aHUE NOay4uT
HOpMy pacxoda TennoTbl. [pumepHble rpaduKM peryanpoBaHMa NoAayun TennoTbl ANA YCAOBWUMA
pacyeTHOM Hapy*KHOM TemnepaTypbl MUHYC 25 °C npuBeaeHbl Ha puc. 6.
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Puc. 6. F'padmKkM M3MEHEHMA Pa3HOCTU TeMMepaTypbl BOAbI
B nogatolem n obpaTtHom TpybonpoBodax CUCTEMBI

otonnenuna At s3asucumoctnor t,

1-3- At =150... 70 °C cooTBETCTBEHHO
HaBeTPeHHan opueHTauma pacaja 34aHWA, 3aBeTPeHHanA
M C OrpaHMYeHneM MaKCMMasbHOTO pacxoa BOAbl;

4-6- At =120...70 °C, 10 e;
7- At =105 ... 70 °C - 3aBeTpeHHasn OpUeHTaLVA;
8- At =95 ... 70 °C - To e

Mpn perynvpoBaHMn nofayn TennoTbl Ha oTonneHne B LTI, Korgaa nocCToAHCTBO pacxoaa
TenjaoHocuTenss He obecneyvBaeTc (OTCYTCTBYET KOPPEKTUPYIOLWMI HACOC WAW MpU  YCTaHOBKe
KOPPEKTUPYIOLWEro Hacoca Ha MepemMblYKe OTCYTCTBYET PEeryisTop cTabuivsauuu pacxoga BOAbl) U
CUCTEeMbl OTOMJIEHMA NOACOeAMHEHbI K KBApTaJibHbIM CETAM 4epe3 3/1eBaTOpHble Y3/bl, cneayeT
noanep*meaTb rpadumK Temnepatyp Boabl B 06paTHOM Tpybonposoge. Mpn 3TOM 3Ha4yeHWe napameTpa

T omnr
(TZ _ti )/(TZ_ti) cneagyer onpepenAtb ucxoaAa U3 COOTBETCTBMA U3MEHEHMA Tenaootaadn B

nocaegHUMx No Xo4y BOAbl CTOAKAX OTOMWUTENbHbIX NPUBOPOB, T.e. Ha OCHOBE 3aBUCUMMOCTEW,
npuBeaeHHbIX Ha puc. 3, n popmynsbi (4).

Ecnan BeHTMAALMOHHAA Harpyska noTpebuTeneil, noakatodeHHbix K UTM, npesbiwaetr 15%
oTonuTenbHoi (T.e. co3gaeTcA HecTabuMAbHOCTb W3MEHeHWA TemnepaTypbl o06paTHOM BOAb,
noctynatowein 8 UTM, u n3-3a mManoh MHEPUMOHHOCTU KanopudepoB He AOMNYCKAETCA CHUMKEHMe
TemnepaTypbl TENJOHOCUTENS, MOCTYNAIOLEro K HWUM), NoAayy TenoTbl B KBapTa/ibHble CETU cneayet
perynMposaTtb NoAAepXKaHMemM TemnepaTypHoro rpaduka B nogatouiem Tpybonposose 6e3 nosbiweHMA
€ro 13-3a orpaHUYeHus pacxoga ceTeBol BoAbl. [locnesHee BbINOMHAETCA B 3TOM C/yvyae UCXO4A U3
MaKCMMa/ZIbHOTO YacOBOFO pacxofa TenaoTbl Ha ropsvee BOAOCHaAbXeHMe M nyTem BO3LENCTBMA Ha



KnanaH, VI3M€‘HHI'OIJ.I,VII7I pacxo Tenn1oHOCUTENA Ha BoAoNoAorpesarte/ib ropavyero BO,EI,OCHa6)-KeHMﬂ, a He
oTonaeHuA, 4ToO UMeeT MecCTO Npun MeHbLUEeN BEHTVIHHLI,MOHHOI‘;I Harpyske.

YC/NNOBHbIE OBO3HAYEHWNA
Q,max - MaKCMMabHbI TeN0BOM NOTOK Ha oToneHue npu t, , BT.

' o
QO - Tenn0BOM NOTOK Ha OTONJIeEHME B TOYKE U3/I0Ma rpad)MKa TeMnNepaTypbl BOAblI MpU

!
TemnepaType HapyHoro Bo3ayxa L, BT.
vaax - MaKCMManbHbIi Ten1oBoM NOToK Ha BeHTuaaumio npu T namnpn t,, Br.

Qimax - MaKCMManbHbIF TennoBol MOTOK Ha ropsyee BOAOCHaBXeHWe B CYyTKM Haubosbliero

BogonoTpebaeHns 3a Nepuos co CpegHecyToYHOM TemnepaTypoi Hapy»KHoro Bosayxa 8 °C u meHee
(oTonuTenbHbIN Nepuoa), BT.

Q, - CPemHWit TernoBOM NOTOK Ha ropadee BOAOCHabXKeHMe B CpedHMe CYyTKM 3a Hefiesio B

OTONUTE/IbHbIN nepuoa.

S
Qop - pacyeTHaa TennosBas MPOU3BOAUTENbHOCTb BOAOMOAOrpeBaTeNid CUCTEM OTOMIEHUA W

BeHTUNALMM (NpKn 0bLMX TENNOBLIX CETAX), BT.

S
th - pacyeTHaAa TensoBaA NpPoun3BOAUTENbBHOCTb BOAoONoAorpesatena AOnAa CUCTEM ropAadvero

BOAOCHabKeHus, BT.

Qm - Tensnosble noTepu Tpybonposogamu oT LUTM u B cucTtemax ropavero BOAOCHabXKeHUs

34aHWUI U COOPYKEHUI, BT.

Gomax - MaKCMManbHbIl pacxog, BoAbI, LUPKYAMpyoLweit B cucteme otonnenmna npu L, kr/u.

Ghmax; Ghpn - COOTBETCTBEHHO MaKCMManbHBIN M CPEAHMIA 3a OTOMMUTENbHbIM Nepuos, pacxodp
BOZbl B CMCTEME TOPAYEro BOAOCHABKEHNS, Kr/u.

Gd - pacyeTHbI pacxod BOAbl M3 TEMN/I0BOM CETU Ha TEMIOBOM MYHKT, Kr/u.
vaax - MaKCMManbHbIN pacxos BObl U3 TEN/OBOW CETU Ha BEHTUAALMIO, Kr/u.

Gdh; Gdo - pacyeTHbI pacxon ceTeBOW (rpetoweit) BoAbl COOTBETCTBEHHO Ha ropsdyee
BOAOCHabKeHWe 1 oTonneHue, Kr/u.

S| o o v
de - pacyeTHbI pacxoa ceTeBolt (rpetoLeit) Boabl Yepes BoAONOAOrpeBaTesb, Kr/u.
0y, - MakcManbHbIM pacyeTHbIN CEeKYHAHDBIN Pacxod BoAbl Ha ropayee BOAOCHabXeHMe, fi/c.
F - noBepxHOCTb HarpeBa BogonoAorpesartens, m2.

t, - pacueTHas TemnepaTypa HapyXHOro BO3ayXa AN1A NPOEKTMPOBaHMA oTonaeHus, °C.



’ o
t - Temnepatypa HapyHOro BO3/yxa B TOUKe M30Ma rpaduKka TemnepaTtyp, °C.

H

t, - pacueTHas TemnepaTypa HapyHOTO BO3AyXa A1 NPOEKTUPOBAHWA BEHTUAALMM MO

napametpy A, °C.

tc - TemnepaTtypa X0/I0iHOI (BOAONPOBOAHOM) BOAbI B OTONUTENbLHbINA Nepuos (Mpyu oTCyTCTBMMU

AaHHbIX NpuHMMmaeTca 5 °C).

t, - Temnepatypa Bogpl, NocTynatoweii B cucTemy ropadero BogocHabxeHua notpebutenein Ha

BbIXOZE W3 BOAOMOAOrpeBaTeNA NPU OAHOCTYMEHYATON CXeMe BKAOYEHMA BOAOMOAOrpeBaTesiert uam
nocne Il cTyneHn BogonoforpesaTensa npu AByxcTyneH4yaTon cxeme, °C.

rp - o p
tcp - CpeaHAA TemnepaTtypa rpeuwen soabl mexay temnepaTtypon Ha Bxoae th M Ha BbIXoae

t o
n3 sogonogorpesarens, °C.

BBIX

H
BX

H

“ Ha Bbixoge i n3

BbIX

H o o
tcp - TO e, Harpesaemoil BOAbl Mexay TemnepaTypol Ha exoge 1

Bogonogorpesatens, °C.

t, - Temnepatypa HacbiweHHoro napa, °C.

| o
th - Temnepartypa Harpesaemowm BOAblI Nocne I CTyneHn BogonogorpesaTtena npu

[ABYXCTYNeH4YaTol cxeme npucoegmHeHuns sogonogorpesartenei, °C.

A'[cp - TemnepaTypHbli HaMop WAW pacyeTHas PasHOCTb TeMNepaTyp MeXKAy rpelolein u

HarpesaemoWw cpenow (cpegHenorapudmmuyeckas), °C.

Atg; At - cooTBeTcTBEHHO 6O/blIAA M MeHblIaa Pa3HOCTU TemnepaTyp Mexay rperoein u

Harpesaemoi BOAOW Ha BXOAe WM Ha BbiXxoAe U3 Bogonoaorpesartens, °C.

t. - cpegHas pacyeTHas TemnepaTypa BHYTpeHHEro Bo3ayxa OTanamMBaeMbix 3aaHuid, °C.

T, - TemnepaTypa ceTeBol (rpetolieit) Boabl B nofatowem Tpybonposose TENJ0BOM CeTU MNpu

pacyeTHOM TemnepaType HapyKHoro Bosayxa s, °C.
T,1 - TO Xe, B nogatolem Tpybonposoe cuctembl otonneHus, °C.
T, - TO e, B 0bpaTHOM TpybonpoBoe TeNN0BOM CETU M NOC/e CUCTEMbI OTOMAEHUA 34aHuiA, °C.

T02 - TO Xe, B O6paTHOM TPY6OI'IpOBO/J,e TEeNna0BOMN ceTu npu He3aBnCcMMom npucoeamHeHunmn

cuctem otonneHums, °C.

! o " -
T, - TeMnepaTypa ceTeBoW (rpetoLueii) Boapl B nogatolem TpybonpoBoae TENI0BOW CETU B TOUKe

nsnoma rpadpuka Temnepatypbl Bogbl, °C.

! V) ~ o
Z'2 -TO Xe, B 06paTHON\ pr60|‘|pOBOp,e TENJI0OBOU CETU U NOCSIE CUCTEM OTONNIEHUA 34aHUN, C.

' o
T3 - TO e, nocne soagonoaorpesBarena ropadvyero BO,EI,OCHa6)-K€‘HMF|, NOAKNHOYEHHOIo K TeEN/10BOU



~ 4 o
CeTn No OgHOCTYNEHYATON CXeEME, peKOMeEHAOYETCA NPUHUNMATDb T3 =30 °C.

£ - NNOTHOCTb BOAbl NpW cpeaHeit Temnepatype L, kKr/mM3, opMeHTMPOBOYHO NMpUHMMaeTCcA

Cp ’
paBHoW 1000 Kr/m3.

k - KoappuumeHT Tennonepegaun, Br/(m2 x °C).

Q; - K03PPULMEHT TENNOOTAAUM OT rpetoLLeit BoAbl K cTeHKe Tpybku, BT/(m2 x °C).
Q, -T0 Xe, OT CTEHKM TPYBKM K Harpesaemoli Boge, Bt/(m2 x °C).

&, - K03pOMUMEHT TennooTAayn OT KOHAEHCMPYIOLLeroca napa K rOpuU3OHTa/NbHOW CTeHKe

Tpy6KHU, BT/(M2 X °C).

ﬂCT - TENJI0NPOBOAHOCTb CTEHKM TPY6KM, BT/(M X °C), npMHMMaeTcs paBHOM: ansa ctanmn 58 Bt/(m x

°C), ana natyHu 105 B1/(m x °C).

iHaK - TO Ke, cnos Hakunu, Bt/(m x °C), npuHmMmaetca pasHoit 2,3 Bt/(m x °C).

WTp - CKOpPOCTb BOAbl B TPy6Kax, m/c.

WMTp - CKOPOCTb BOAbl B MEKTPYOHOM NpOCTpaHCTBe, M/C.

pr - naoLwaap cevyeHns Bcex TpyboK B 04HOM Xo4y BogonoaorpesaTens, m2.

f - naowaab cevyeHuA Me)-Kpr6HOI'O NPOCTPaHCTBa CEKUMOHHOIO BOgONoAOrpesartena, m2.

MTp
5CT - TONWNHA CTEHKHU pr60K, M.

5HaK - TONWWNHA CN0oA HaKuUnun, m, NpUHMMaeTCA Ha OCHOBAHUU 3KCNNYATAUUOHHbIX AaHHbLIX ONA

KOHKPETHOIO paMoHa C YY4eTOM KayecTBa BOAbl, MPU OTCYTCTBMWU AaHHbIX OOMNYyCKAaeTca NpUHUMATb
pasHoi1 0,0005 m.

D, - BHyTpeHHWi1 AMameTp Kopryca BOAONOAOrPeBaTENs, M.

BH

dBH - BHYTPEHHWIA AMameTp Tpy6OoK, M.

d_ - HapysKHbIit guameTp TpyBOK, M.

Hap

daKB - 9KBMBA/IEHTHbIN ANaMeTp MeXTPYOHOro NPoCTpaHCTBa, M.

¥ - kK0addPnumeHT addeKkTMBHOCTH, TENN00OMEHA.

L - KOIGGUUMEHT, yuMTbIBAIOWMIA 3arpA3HEHME MOBEPXHOCTM Tpy6 npu  onpeaeneHuu
KoadduMumMeHTa Tenaonepesaum B BO4ONO4OrpeBaTENSAX.

@ - K03QDULMEHT, yUnTbIBAIOWMI HaKMNeobpa3oBaHWe Ha TpybKax BogonoAOrpeBaTesiei npu

onpegeneHnn noTepb gaBseHUA B BOgOoNogorpesaTtenax.



