Cuctema HOPMaTUBHbLIX AOKYMEHTOB B CTPpOUTENbLCTBE

CBOAbl NPABUI MO NMPOEKTUPOBAHUIO U CTPOUTENBCTBY
NMPOEKTUPOBAHUE TEMNOBbIX MYHKTOB
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NMPEOUCIOBUE
1 PASPABOTAHbI TexHuyeckum komuteToM Accouunauum UHXEHEPOB MO ONpeaeneHnto, BEHTUNSLUMK, KOHONLNOHMPOBAHUIO
BO3ayxa, TennocHabxeHuto u ctpouTenbHon Tennodmanke (ABOK), AreHTcTBOM nNo 3HeprocbepexeHuto  [NpaButenbctea
Mocksbl, MuHuctepcteom Poccumn, BHUMWaHepronpomom MuHTonaHepro Poccum.
2 COIMACOBAHbBI MaBHbIM ynpaBneHnem cTaHOapTM3auMmn, TEXHUYECKOrO HOPMUPOBaHWS u cepTudmkauum MuHcTpos
Poccun.
3 MPUHATI B kauecTse cBoa NpaBun Mo NPOEKTUPOBAHMIO 1 CTPoNTeNbLCTBY kK CHUIM 2.04.07-86" «Tennossle ceTu».

BBEOEHUE

Cson npaBvn MO MPOEKTUPOBAHUIO TEMMOBbLIX MYHKTOB COAEPXWUT [OMOMHUTENbHbIE TpebOoBaHWs, pekoMeHaauuum u
CnpaBoYHbIE MaTepuarsl K 4eCTBYIOLLEMY HOPMATUBHOMY OKyMeHTY — CHuI 2.04.07-86" «Tennoskle ceTu».

B cBoge npaBun npuBegeHbl TpeboBaHMSA K 0OGBEMHO-NNAHNPOBOYHBIM M KOHCTPYKTUBHBLIM PELLEHUSIM NMOMELLEHWUIA TENOoBbIX
NyHKTOB, [aHbl pEeKoMeHZauuu no pacdeTry u nogbopy obopyaoBaHusi, NpuOOPOB yyeTa, KOHTPOMs WM aBToMaTM3auuu,
npumMmeHsiemblx B LUTM n ATT, npuBeaeHbl Takke cBegeHUst No ucrnonb3yembliM Tpy6am 1 apmartype.

MpumeHeHne cBoga npaBwun GyaeT cnocoOCTBOBATb MPUHSTYHO GOMee SKOHOMUYHBLIX MPOEKTHbIX PEeLeHWA U 3KOHOMUM
TENMNOBON 3HEPTUN.

Mpn paspaboTke cBOga NpaBwm UCMOMNb30BaHbI NOMOXEHUS OENCTBYIOWMX HOPMATUBHBLIX OKYMEHTOB, MaTepuarbl 3aBO4O0B-
nsrotoButenein n Hambonee ahheKTUBHbIE TEXHUYECKME pELLUEHUsi, NPUHUMAaBLUMECS MO OTAENbHbIM Ob6bekTam B Poccuiickon
depepauun.

Mo mepe HakonmneHusi onbiTa NPOEKTUPOBAHWUs, CTPOUTENbLCTBA WM 3SKCMyaTauuu TENNoBbIX MYHKTOB OyaeT onpeaeneHa
3 (PEKTUBHOCTb YCTAHOBMIEHHbIX NOMOXEHWUA, HA OCHOBaHWUWN KOTOPbIX OyAYyT BHECEHbI HEOOXOANMbIE U3MEHEHNS B CBOA, NPaBui 1
HOPMaTWBHbIE JOKYMEHTI.

3amMevaHns u npeanoxeHus MNo COBEPLUEHCTBOBAHWIO CBoAa MNpaBwun criegyeT Hanpaensatb B [NaBTexHOpMupoBaHWe
MuHcTpos Poccun.

CBOAbl NPABUI MO NMPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

NMPOEKTUPOBAHUE TEMNNOBbLIX MYHKTOB
DESING OF HEAT POINTS

[ata BBeaeHns 1996-07-01
1 OBLUME NOJNTOXEHUA

1.1 HacToswume npaBuna QONOMHAT U pa3BuBaloT TpeboBaHMSA MO NPOEKTUPOBAHUIO TEMNOBbLIX MYHKTOB, COAepXalinecs B
CHwul 2.04.07-86* «TennoBble ceTu».

MpaBuna cnegyeT MCMNONb30BaTb MpPU MPOEKTUPOBAHWM BHOBb CTPOSALLMXCA W PEKOHCTPYMPYEMbIX TEnnoBbIX MYHKTOB,
npegHasHa4YeHHbIX ANA NPUCOeaUHEHNs K TENOBbIM CETSIM CUCTEM OTOMMEHWUs, BEHTUNSAUMM, KOHAMLMOHMPOBAHUSA BO3AyXa,
ropsiyero BOOOCHAOXEHUS W TEXHONMOTMYECKMX TEMMOUCMONb3YIOWNX YCTAHOBOK MPOMBILMEHHBIX U CENbCKOXO3AMCTBEHHbBIX
NPeanpuUaTUANA, XXUMNbIX U 0BLLECTBEHHbIX 30aHWUNA.

B Tex cnyyasx, korga MOXET OblTb MNPUHSATO HECKONMbKO PasfUYHbIX TEXHUYECKUX pelleHui, cregyeT Npou3BOAUTb
9KOHOMMUYECKUA pacyeT C y4eTOM YPOBHSA LEH, OONTOBEYHOCTU WU HAOEXKHOCTU KOHCTPYKLWW, COLMArnbHbIX M 3KOMOrMYECKmX
dakTopoB, a Takke TpeboBaHMI 3akasuyuka.

1.2 TlpaBuna pacnpocTpaHATCA Ha TEMnoBble MNyHKTbl C MapamMeTpamu TennoHOCUTENs: ropsiyas Boga C paboymm
naenexdnem go 2,5 MMa n temnepatypoi go 200 °C, nap ¢ paGoyum fgaBrneHnem B npeaenax ycroBHoro gaeneHuns Py go 6,3
MIa n TemnepaTtypow o 440 °C.

MpaBuna pacnpoCcTpaHSITCA Ha NPOEKTMPOBaHWE TEMMOBbIX MYHKTOB B rpaHuLax: OT 3arnopHOW apMaTypbl TEMNOBOW CETU U
XO35MCTBEHHO-MUTLEBOINO BOAOMPOBOAA Ha BBOAE B TEMNOBOW MYHKT OO 3anOpHOW apmatypbl (BKMOYUTENbHO) MECTHBIX CUCTEM
OTOMNNEHNS, BEHTUNALUMKM, KOHOULMOHUPOBAHWUS BO3A4yXa, rOpsAYero BOAOCHAGXEHUS W TEXHONOTMMYeckux noTpedutenen,
pacnonoXXeHHOW B MOMELLIEHM TENNOBOro NyHKTa.

1.3 B TennoBbIx MyHKTax npegycMaTpuBaeTcs pasmelleHve o6opyaoBaHusi, apMaTypbl, NPUOOPOB KOHTPOMS, YNpaBreHust u
aBToMaTM3aumm, NoCPeaCcTBOM KOTOPbIX OCYLLECTBNAETCH:

npeobpasoBaHue BMAa TENIOHOCUTENS UM €r0 NapaMeTpoB;

KOHTPOMb NapaMeTpoB TENMOHOCUTENS; perynupoBaHue pacxoga TenroHoCUTeNs W pacnpegeneHne ero no cucremam
noTpebneHns TennoTbl; OTKIOYEHNE cUCTeM NOTpebneHns TennoThl;

3aLUMTa MECTHBIX CUCTEM OT aBapUNHOIO MOBLILLEHUSA NapaMeTpOB TEMNOHOCUTENS;

3anofiHeHne 1 noanuTka cuctem NoTpedneHns TennoTol;

y4eT TENIOBLIX MOTOKOB U PacXOA0B TENMOHOCUTENS U KOHOEHCaTa;

cbop, oxnaxaeHue, BO3BpaT KOHAEHCATA M KOHTPOSIb €ro Ka4yecTsa, akkyMyriMpoBaHue TENmoThl;

BOAOMNOArOTOBKA AN CUCTEM ropsivero BOAOCHaXeHUsI.

B TennoBom nyHKTe B 3aBMCUMOCTW OT €ro Ha3HaYeHUst M KOHKPETHbIX YCIOBWI MNpucoeauHeHuns notpeburtenen moryT
OCYLLECTBNATLCA BCE NepedncrieHHble YHKLMN K TOMbKO UX YacTb.

1.4 Tennosble NYHKTbI NOAPA3AENA0TCS Ha:



nHaMBMayanbHble Tennosble NyHKTbl (ATIM) — Ona  npucoeduMHeHuss CUCTEM  OTOMMEHWUsl, BEHTUNALUKW, ropsAYero
BOAOCHABXeEHMS 1 TEXHOMOrMYECKMX TENIOMCTONb3YLUMX YCTaHOBOK OAHOIO 34aHUst UMW €ro 4acTu;

LeHTpanbHble Tennosble NyHKTol (LTI) — 10 e, AByx 3aaHuin unu 6onee.

Donyckaetca yctponcteo LTI ons npucoeavHeHUs cuctem TennonoTpebneHus oaHOro 3faHusi, ecriv ans 3Toro 3gaHust
TpebyeTcst YCTPONCTBO Heckonbkux UTTT.

1.5 YctporictBo WUTI ob6s3aTenbHO ANs  KaXdoro 34aHus HesaBucMMo OT  Hanuuusa LTI, npu atom B WUTI
npeaycMaTpuBatloTCs TOMbKO Te (PYHKLUK, KOTOpble HeoBXoaMMbI ANsi NPUCOEAUHEHUS CUCTEM NOTPebneHns TennoTel 4aHHOro
30aHKa 1 He npegycMoTpeHbl B LITT.

1.6 Ons NpOMbILMEHHBIX U CEeNbCKOXO3ANCTBEHHbIX MPEANPUATUIA NPU TENNOCHABXEHUN OT BHELUHUX UCTOYHUKOB TEMMOThI U
yucne 3gaHuii 6onee ogHoro yctporicteo LITI siBnsieTcs o6si3aTenbHbIM, @ NPy TeNNOCHa6XeHUN OT COOCTBEHHbIX MCTOYHUKOB
Tennotel HeobxoanmocTb coopyxeHust LITI cnegyet onpenensTs B 3aBUCUMOCTM OT KOHKPETHbIX YCIOBWI TEMMOoCHabXeHus.
MowHocTb LITI He pernameHTupyetcs.

1.7 Ons xunblx 1 obWecTBEHHbIX 34aHui HeobxogumocTb ycTponctBa LTI onpepensieTcs KOHKPETHbIMW  YCIOBUSIMU
TennocHabxeHnss panoHa CTPOUTENbCTBA HAa OCHOBaHWM TEXHMKO-3KOHOMWYECKMX pacyeToB. B 3akpbiTbix cuctemax Tenso-
cHabeHus pekomeHayeTca npegycmatpmsaTte oguH LITT Ha MyKpopanoH unu rpynny 34aHuin ¢ pacxofdoM TennoTel B npegenax
12—35 MBT (N0 cymme makcvMMarnbHOro TenfoBOro notoka Ha OTOMMeHWe W cpegHero TenroBOro Nnotoka Ha ropsiyee BOAO-
cHabxeHue).

Mpu TennocHabxeHun OT KOTENbHbIX MOLHOCTBIO 35 MBT 1 MeHee pekomeHayeTCst npegycmaTpyBaTh B 34aHnsx Toneko UTTT.

1.8 TennocHabxeHve NPOMbILUMEHHbIX W CENbCKOXO3ANCTBEHHbIX npeanpuatun ot LTI, obcnyxuBarowmx xunble 1
obLecTBeHHbIE 30aHust, NpeaycMaTpuBaTb HE PEKOMEHIYETCS.

1.9 B cocTaB npoekTa TenrnoBoro nyHKTa BKOYAETCA TEXHUYECKUIA NacrnopT, cCoaepKaLlni:

KpaTKoe onucaHune cxem npucoeamHeHns noTpedbutenen TennoTol;

pacuyeTHble pacxodbl TENNOTbl WM TEMNOHOCUTENen Mo Kaxaow cucTteMme (4ns ropsiyero BoAOCHabXeHUMs — cpedHuin
MakcumarnbHbI), MBT;

BUAbI TeMNoHocutenen n ux napameTpbl (paboyee gasnerHue, MMa, Temnepatypy, °C) Ha Bxode U Ha BbIXOAe M3 TEMSOBOro
NYHKTa;

JaBneHune B TpybonpoBoae Ha BBOAE M BbIBOAE XO35IMCTBEHHO-NNTLEBOrO Bogonposoaa, Mla;

TWN BOJOMOAOrPEBaTENEN, MOBEPXHOCTb WX HarpeBa, M°, YMCHO CEKLMA WAM MNacTWH MO CTYNEHsM HarpeBa U noTtepu
AaBneHust no obemm cpeaam;

TWUM, KONMUYECTBO, XapaKTEPUCTMKM U MOLLHOCTb HAacOCHOro obopyaoBaHus;

TWUM, KONMMYECTBO Y NPOU3BOAUTENBHOCTE 060pYyaOBaHUs AN 06paboTku BoAbl ANA CUCTEM ropsyero BOAOCHabXeHNs:

KOMMYECTBO 1 YCTAHOBIEHHYIO BMECTUMOCTb GaKoB-aKKyMYIISITOPOB FOpSiHero BOAOCHAGKEHMUS 1 KOHAEHCATHbIX 6akoB, M;

T™MN 1 Yyncno nNpubopoB perynupoBaHusi n NpubopoB yyeTa KoNM4ecTBa TENOThl U BOAbI, NOTEPU OABMNEHUS B PETYNMPYOLLNX
KnanaHax;

YCTaQHOBIEHHYI0 CyMMAapHylH MOLLHOCTb 3MekTpoobopyaoBaHusi, OXuaaemMoe rodoBoe MNoTpebneHve TennoBon w
3NEKTPUYECKOWN SHEPruu;

o6Luyto nnowagb, M2, N CTPOUTESbHbLIA 00BHEM, M3, NOMELLIEHUI TENSIOBOro NyHKTa.

2 OB bEMHO-NNAHUPOBOYHBLIE U KOHCTPYKTUBHbIE PELLEHUA

2.1 TennoBble NyHKTbI MO pasMeLLEeHN0 Ha reHepanbHOM MnnaHe NnoAapasfensatTCs Ha OTAENbHO CToAWwMe, NPUCTPOEHHbIE K
3[aHVSM U COOPYXXEHNAM N BCTPOEHHbIE B 3AaHUSI U COOPYXEHUS.

2.2 O6bEMHO-NMNAHNPOBOYHbLIE N KOHCTPYKTUBHbBIE PELLEHWNS TENMOBbLIX NMYHKTOB OOMKHbI YA0BMNETBOPSATL TpeboBaHmsam CHUM
2.09.02-85*. MNpu pa3meLLeHUn BCTPOEHHBIX Y NPUCTPOEHHBIX TENMOBBLIX MYHKTOB AOMKHbI cobnoaaTtecs Takke TpedoBaHmsa CHul
Ha NPOEKTUPOBaHNE 34aHUIA, B KOTOPbIX OHU Pa3MeLLaloTCs UMK K KOTOPbIM OHW NPUCTPOEHBI.

2.3 TMou BbIGOpe MaTepuanoB ANs1 CTPOUTENbHBIX KOHCTPYKLMA TEMMOBbIX NMYHKTOB criedyeT MPpUHUMATh BMAXHbIA PEXuUM
nometierns cornacHo CHuM 11-3-79" (u3a. 1995 r.).

2.4 Ona 3awmuTbl CTPOUTENbHbIX KOHCTPYKLUUA OT KOPPO3UW AOMKHbI MPUMEHATbCSH aHTUKOPPO3WOHHbIE MaTtepuansl B
cooTBeTcTBUM ¢ TpeboBaHnsamu CHul 2.03.11-85.

2.5 3paHus oTAeNbHO CTOSALMX U NPUCTPOEHHbIX TEMMOBbLIX MYHKTOB AOMKHBI ObITh |, [I nnu llla cteneHelt orHecTomkocTu.

B orpaxgaroLwmnx KOHCTPYKUUSX NOMELLEHUA HE AONYCKAETCA NPUMEHEHME CUMMKATHOrO Knupnuya.

BHewHue dopmbl, MaTepyan W LBET HapyXHbIX OrpaxgatoLlmMx KOHCTPYKUMIA pekoMeHAyeTcs BblOMpaTb, Yy4uTbiBas
apXMTEKTYPHbIA OBNWK  PacnorfioXEeHHbIX BONW3N 30aHUA WM COOPYXXEHWA WNW  30aHWA, K KOTOPbIM TEMmnoBble MYHKThI
npucTpavBearoTcs.

2.6 K ueHTpanbHbIM TeNnoBbIM MyHKTaM crnegyet npegycMaTpvBaTtb Mpoesdbl C TBEPAbIM MNOKPbLITUEM W MAOWaAKM Ans
BPEMEHHOro cKknaanpoBaHusi 060pyaoBaHNUs Npu Npov3BOACTBE PEMOHTHbBIX paborT.

2.7 B LTI ¢ nocTosiHHbIM 06CnyxuMBaloLWmUM NepcoHanom crnefyert npeaycMaTpusatb YOOPHY C yMblBaNbHUKOM, Lkad Ans
XpaHeHns ogexabl, MeCTO AN npuemMa nun.

Mpn HeBO3MOXHOCTU 0GecnevnMTb CaMOTEYHbIi OTBOA CTOKOB OT YOOpPHOM B KaHanM3auuoHHyto ceTb caHysen B LITTI
[JOnycKaeTcs He npegycmaTpuBaTtb Npyu obecnevyeHmn BO3MOXHOCTU UCMONb30BaTb YOOPHYIO B BnvbkaimMx K TEMNOBOMY MYHKTY
30aHusIX, HO He ganee 50 m.

2.8 ViHguBuayanbHble TEMMOBbIE MYHKTbl AOIMKHbI ObiTb BCTPOEHHLIMM B OOCNy)XMBaemble UMW 30aHUSt U pa3mellaTbcs B
OTAENbHbIX MOMELLEHMAX Ha NEepPBOM 3Taxe Y HapyXHbIX CTeH 3aaHus. [JonyckaeTtcsa pasmelwats VUTI B TeXHUYECKMX NOANONbSAX
M1 a nogganax 34aHun n COOPY>KEHUN.

2.9 UeHTpanbHble Tennosble nyHkTbl (LITTT) cnegyert, kak npaBuno, npegycmartpmsaTtb OTAENbHO cTosawmmn. PekomeHayeTcs
6nokupoBaTtb UX C APYrMMU NPOM3BOLACTBEHHLIMU NOMELLEHUSIMMU.

Honyckaetca npegycmatpuatb LITIT NpuCTpOEHHBIMU K 30aHUSIM UMM BCTPOEHHbIMW B OBLLECTBEHHbIE, aAMUHUCTPATUBHO-
ObITOBbIE MW NPOU3BOACTBEHHBIE 34aHUS Y COOPYXKEHUS.

2.10 lMpun pa3smelLeHMn TENMoBbIX NYHKTOB, OOOPYAOBAHHbIX HACOCaMM, BHYTPW XWIblX, OOLWECTBEHHbIX, aAMUHUCTPATUBHO-
ObITOBbIX 34aHWA, a TakkKe B MPOM3BOACTBEHHbIX 34aHWSAX, K KOTOPbIM MPeabsBrsOTCA MOBbIEHHble TpeboBaHus no AJo-
NyCTUMbIM YPOBHSIM LyMa 1 BUBpaumm B NOMELLEHNAX U Ha paboumx MecTax, JOMKHbI BbINOMHATLCA TpeboBaHus pasg. 10.



2.11 3paHuns OTAENbHO CTOAWMX WM MPUCTPOEHHLIX TEMMOBbIX MYHKTOB [AOMXHbI NPeaycMaTpmBaTbCs OOHOITaXKHBIMM,
[OOMNyCKaeTcs coopyxaTb B HUX mogganbl Ans pa3MelleHus obopyaoBaHusl, cbopa, OXNaxOeHUs U nepekayvku KoHaeHcaTta u
COOPYXKEHUSA KaHanM3aumm.

OTaenbHO cTosILWME TeNNoBble NYHKTLI AONYCKaeTcs npegycMaTpmBaTh NOA3EMHbIMU NPY YCNOBUN:

OTCYTCTBUSA TPYHTOBbIX BO4 B panioHe CTpouTenbCcTBa M repMeTmM3aumMu BBOAOB WHXEHEPHbIX KOMMYHWKauui B 3daHue
TENMOBOro MyHKTa, UCKMoYatoLwWwe BO3MOXHOCTb 3aTOMNMEHNs TENMOBOro MyHKTa KaHanuM3auMOHHbLIMW, NaBOAKOBLIMU U APYTUMUA
BOAaMu;

obecneyeHns caMOTeYHOro oTBoAa BoAbl 3 TPyOONPOBOAOB TEMMOBOrO NyHKTa;

obecrneyeHnss aBTOMaTU3MPOBAHHOW paboTbl 00OpyAoOBaHMS TENNOBOrO NyHkTa 6e3 MNOCTOSIHHOrO OobcnyXuBatoLero
nepcoHana ¢ aBapuHoOn curHanusaunen n YacTUYHbIM QUCTaHUMOHHBIM YMPaBreHWeM C OUCNETYEPCKOro NyHKTa.

2.12 lNo B3pbLIBONOXapHON U NOXapPHON OMNacHOCTU NOMELLEHUS TENMOBbLIX MYHKTOB CrneayeT OTHOCUTL K kaTteropun [.

2.13 TennoBble NYHKTbI JOMYyCKaeTcs pasMellaTb B MPON3BOACTBEHHbLIX MOMeLLeHnAX kaTeropun I 1 [, a Takke B TEXHNYECKNX
noasarnax 1 nognosnbsax XWUnblX U 06WECTBEHHbIX 3aaHWIA. [py 3TOM NOMELLLEHUS TEMMOBbIX NMYHKTOB AOMKHbI OTAENATHCSA OT 3TUX
NnoMeLLeHn orpaxxaeHnsamu (neperopogkamu), npeaoTspaLlaowMmMm OCTYN NOCTOPOHHUX NALL B TEMNNOBOW MYHKT.

2.14 Tpu paspaboTke 06BEMHO-NNAHUPOBOYHBIX U KOHCTPYKTUBHbBIX PELUEHWUI OTAEMNbHO CTOSLMX U MPUCTPOEHHbIX 34aHUN
TENMOBbIX MYHKTOB, NPEAHA3HAYeHHbIX ANs MNPOMBIWEHHbIX U CEeNbCKOXO3ANCTBEHHbIX NPEAnpUSTUA, pPEeKOMeHAyeTcs
npegycMaTpmBaTtb BO3MOXHOCTb MX NOCIEeAyoLWero pacunpeHms.

2.15 BcTpoeHHble B 30aHust TENMOBbIE NYHKTbI CreAyeT pa3MeLlaTth Y HapYyXHbIX CTEH 30aHUiA Ha paccTosiHum He Gonee 12 m
OT BbIXOAa U3 3TUX 3AaHUN.

2.16 N3 BCTPOEHHbIX B 3A4aHWNS TENIOBbLIX MYHKTOB AOMKHbI NpeaycMaTpuBaTbCs BbIXoAbl:

npu AnuHe nomeLleHUs TENMOBOro NyHKTa 12 M 1 MeHee M pacrorioXeHUN ero Ha paccTosAHUM MeHee 12 M OT BbIxoAda u3
3[aHNA HapPYXXy — OAMH BbIXO4 Hapy>Xy Yepes Kopuaop Ui NECTHUYHYIO KNeTKY;

npv AnvMHE NOMELLEHUsI TEMOBOro NyHkTa 12 M U MeHee M pacnosfioKeHUW ero Ha paccTosiHim Gonee 12 m OT Bbixoga w3
3[aHNA — OAUH CaMOCTOATENbHbLIV BbIXO Hapyxy;

npv AnvMHE NOMeLLEeHUst TennoBoro nyHkta Gonee 12 m — fgBa BbIxoAa, OAWH M3 KOTOPbIX AOMKEH OblTb HENMOCPEACTBEHHO
HapyXy, BTOPON — Yepes3 Kopuaop U NECTHUYHYIO KNeTKy.

MomeleHns TennoBbIX NMYHKTOB C TENOHocWUTeneM napoM AaerieHvem Gonee 1,0 MIMNa [omkHbl MMETb He MeHee [OBYX
BbIXO[0B HE3aBMCUMO OT rabapuTa noMeLleHuns.

2.17 B noasemHbIX OTAEMbHO CTOALUMX UMW NMPUCTPOEHHBIX TENSOBLIX NMyHKTaX AOMYCKaeTCs BTOPOW BbIXO4 NpeaycmaTtpusaTtbh
yepes NPUCTPOEHHYIO LIAXTY C FIIOKOM WM Yepes MoK B MEepeKpbiTUM, a B TEMnoBbIX MyHKTax, pa3MellaemblX B TEXHUYECKMX
noanonbAx Unu noaeanax 3gaHun, — Yepes MoK B CTEHE.

2.18 [1Bepu 1 BOpOTa M3 TENSIOBOIO NYHKTa AOMKHbI OTKPbIBATLCSA M3 MOMELLEHUS UK 30aHUst TENMOBOrO NyHKTa oT cebs.

2.19 O6opynoBaHue TEMMOBbIX NMYHKTOB PEKOMEHAYETCSA NMPUMEHATb B 65TO4HOM UCMONHEHUN, AN Yero HeobXoAMMO:

npvHMMaTb BOOONOAOrpeBaTenu, Hacochl 1 apyroe obopynoBaHue B 6rokax 3aBOACKOM FOTOBHOCTW; NPUHMMATL YKPYMHEHHbIE
MOHTaXHble 6n1oku TpybonpoBoaos;

YKPYMHSATb TEXHOMOTMYeckn cBsizaHHOe Mexay cobon obopypoBaHue B TpaHcrnopTabenbHble 6roku ¢ Tpybonposogamu,
apmatypoi, KM, anekTpoTexHuyeckum obopyaoBaHNEM U TEMSIOBOW M30NSLVEN.

2.20 MyHMManbHble paccTOsiHUSA B CBETY OT CTPOMTENbHbIX KOHCTPYKUMIA OO TpybGonpoBoaoB, o6opyaoBaHWs, apmaTypsl,
MeXay MOBEPXHOCTSAMWU TENOM3OMNALMOHHBIX KOHCTPYKUMIA CMEXHBIX TpyOOMpoBOAOB, a Takke LMPUHY NPOXOAOB Mexay
CTPOUTENbHBIMU KOHCTPYKUMAMU 1 06opyaoBaHnem (B CBETY) crieayeT NnpuHMMaTh no npun. 1.

2.21 BbICOTY MNOMELWEHMA OT OTMETKM YMCTOro noria A0 Hu3a BbICTYNalWMUX KOHCTPYKUWMA nepekpbiTust (B CBETY)
pekoMeHayeTcsa NpuHMMaTb He MeHee, M: Ansa HaseMHbIX LT — 4,2; ans noasemHbix — 3,6; gna UTM — 2,2.

Mpu pasmelwieHnn UTTT B nogsanbHbIX U LOKOMbHBIX MOMELEHUAX, a TaKkKe B TEXHUYECKMX NOANONbAX 34aHMN JOMNyCKaeTcs
NPUHMMAaTb BbICOTY NOMELLEHUA N CBOBOAHBIX MPOXOAOB K HAM He MeHee 1,8 M.

2.22 B ueHTpanbHOM TeNnroBOM MyHKTE crieayeT npegycMaTpuBaTh MOHTaXHYH0 (PEMOHTHYIO) MOLLaAKY.

Pa3mepbl MOHTaXXHOWM NnoLWagku B NnaHe crieqyet onpenensts no rabaputy Hawbonee KpynHoOW eauHuubl 06opyaoBaHMSA
(kpome GakoB BMeCTUMOCTbl0 Gonee 3 M°) unu Groka obopynoBaHUsi M TPYGOMPOBOAOB, MOCTABMSIEMOrO AN MOHTaxa B
cobpaHHOM Buae, ¢ obecrneyeHnem npoxona BOKpyr Hero He meHee 0,7 M.

Ons npousBoacTBa MeNKOro pemoHTa obopyaoBaHusi, NMpubopoB M apMaTtypbl criegyet npegycmaTtpuBaTb MECTO Ans
YyCTaHOBKW BepcTaka.

2.23 KoHpaeHcaTHble Gaknm M 6aku-akkyMynsiTopbl BMECTUMOCTbIO Goree 3 M° criefyeT ycTaHaBnMBaTb BHE NOMELLEHUS!
TENMOBbLIX NMYHKTOB HAa OTKPbITbIX nnowazakax. MNpu aToM JomKHbI NpedycMaTpuBaTbCs TennoBasi u3onsums 6akoB, YCTPOMCTBO
rMapo3aTBOPOB, BCTPOEHHBIX HEMOCPEACTBEHHO B Oak, a Takke YCTPONCTBO OrpaAeHUi BbiCOTOW He MeHee 1,6 M Ha pacCTosiHWUM
He 6onee 1,5 M oT NnoBepxHocTU BakoB, NpegoTBpaLlatoLLee JOCTYN NOCTOPOHHMX NnL, K Bakam.

2.24 [Ons MoHTaxa obopyaoBaHus, rabaputbl KOTOPOro MPEBbLILAT pa3Mepbl ABEpel, a Ha3eMHbIX TEMNMOBbIX MYyHKTax
cnepyet npegycmaTtpuBaTb MOHTaXHbIE MPOEMbI UMW BOPOTa B CTEHAX.

Mpy aTom pa3mepbl MOHTaXHOrO NMpoemMa U BOPOT AOMKHbI ObiTb Ha 0,2 M Gonblue rabaputa Hanbonbluero o6opyaoBaHUA
unun 6noka Tpy6oNpoBOAOB.

2.25 MNpepycmatprBaTh NPOEMbI AN €CTECTBEHHOIO OCBELLEHWS TEMMOBLIX NMYHKTOB He TpebyeTcs.

2.26 [Ons nepemeleHns obopyaoBaHuWs M apMmaTypbl UMM Hepa3beMHbIX 4Yacterd OrnokoB ob6opyaoBaHusi criegyet
npegycMaTpuBaTtb UHBEHTapHbIE MOABEMHO-TPAHCNOPTHbIE YCTPONCTBA.

CrauunoHapHble NoAbEMHO-TPAHCMNOPTHLIE YCTPOWCTBA crneayeT npeaycMmaTpmeath:

npu macce nepemetlyaemoro rpysa ot 150 kr 4o 1 T — MOHOpenbChbl C PYYHbIMKU TansiMy U KOLLKaMn UNN KpaHbl NOABECHbIE
py4Hble 0QHOGaNOYHbIE;

TO e, 6ones 1 0O 2 T— KpaHbl NOABECHbIE PyYHble 0AHOOANOYHbIE;

TO e, bonee 2 T — KpaHbl NOABECHbIE 3NEKTPUYECKNE OgHOBaNouYHbIE.

HonyckaeTca npegycMaTpuBaTb BO3MOXHOCTb MCMOMNb30BaHUS MEPEABWKHbIX ManorabapuTHbIX NOABEMHO-TPAHCMOPTHBLIX
cpeacTs npu ycnosum obecneveHusi Bbesaa 1 NepeaBuxeHns TPaHCMOPTHBIX CPeACTB MO TENNOBOMY MYHKTY

Cpencrtea MexaHU3aumMmn MoryT ObiTb YTOYHEHbI MPOEKTHOWN OpraHusaumen npu pa3paboTke NpoekTa ANs KOHKPETHbLIX YCIIOBUN.

2.27 [Ons cToka BOAbl Monbl crieayeT npoekTupoBaTb C yknoHoMm 0,01 B CTOpOHy Tpana wunv BOAOCOGOPHOro npusiMka.
MuHuMManbHble pasmepbl BOAOCOOPHOro NpusiMKa OOMKHbl ObiTb, Kak npaBwuno, B nnaHe He meHee 0,5 x 0,5 m npu rnybuHe He
meHee 0,8 M. MpusiMok formkeH ObITb NEPEKPLIT CbEMHOWN PELLETKON.



2.28 B nomelleHnsAx TenrnoBbiX NYHKTOB Crneayer npegycmatpuBaTb OTAENKY Orpax4eHun AOnroBeYHbIMU, BMaroCTOMKMMU
martepuanamu, SOnycKaoLMMI NErkyto OUYUCTKY, NPy STOM HEOOXOAMMO BbINOMHUTL:

LUTYKaTyPKy Ha3eMHOW YacTu KUPNUYHbIX CTEH;

3aTUPKY LLleMEHTHBIM PacTBOPOM 3arflybneHHol YacTv GETOHHBIX CTEH;

pacLUMBKY LUBOB MaHemNbHbIX CTEH; NOBENKy NoTOsKOB;

6ETOHHOE N NIIMTOYHOE NOKPbLITVE NOSOB.

CTeHbl TennoBbIX MYyHKTOB MOKPbLIBAIOTCA MAMTKAMU WM OKpalMBalOTCA Ha BbicOTy 1,5 M OT nonma mMacrnsHon wnu gpyrov
BOJOCTOWKOM KpackoWn, Bbile 1,5 M OT nona — KNeesow Unu Apyron nogobHoM Kpackomn.

2.29 B TennoBbix NyHKTax criegyeT npegycMaTpuvBaTh OTKPbITYO Mpoknaaky Tpyb. [lonyckaeTcs npoknagka Tpyb B kaHanax,
BEpX NepPeKpbITUS KOTOPbIX COBMELLAETCA C YPOBHEM YMCTOro rnofa, ecrv no 3TUM KaHanam He npoucxoamT nonajaHuns B Ten-
TNOBOW NYHKT B3pPbIBOONACHbLIX UM FOPOYUX Fa30B U XKNOKOCTEN.

KaHanbl JOMmKHbI MIMETb CbEMHbIE NEPEKPLITUST €AMHUYHOW Maccol He 6onee 30 Kr.

[HO KaHanoB OMKHO MMETb NPOJOMbHBIA YKNOH He MeHee 0,02 B CTOPOHY BOAOCOOPHOrO NpusiMka.

2.30 Ons obcnyxvBaHus oGopyaoBaHMst U apMaTypbl, PacrofioXeHHbIX Ha BbicoTe OT 1,5 Ao 2,5 M oT nona, AOSMKHbI
npegycMaTpmBaTbCsa NepenBuKHbIE UMW NEPEHOCHbIE KOHCTPYKUuK (Mnowaaku). B crnyyasx HEBO3MOXHOCTN CO34aHUsA NpOoXonoB
ONs NepeaBWKHbIX NMOLWAAoK, a Takke Ans obcnyxveaHus ob6opyaoBaHUS U apMaTypbl, PacroroXeHHbIX Ha BbicoTe 2,5 M #
6onee, HeobxoauMo nNpegycmaTpyBaTh CTaLMOHAPHbIE NOLWAAKN LWMPUHON 0,6 M C OrpaXXaeHUsIMU 1 NMOCTOSIHHLIMU NECTHULLAMM.
PaccTosiHve OT ypoBHSI CTaLMOHapHOM NIoLaaKk1 40 NOTorKa A0SMKHO ObiTb HE MeHee 1,8 m.

2.31 B nomelleHusiX TEnmnoBbIX MYyHKTOB [OnyckaeTcs pasMewiatb obopydoBaHWE CUCTEM XO3SINCTBEHHO-NMUTLEBOTO U
NPOTMBOMNOXaPHOro BOAOCHAOXEHNA 30aHuUsi, B TOM YMCIe HACOCHbIE YCTAHOBKM, @ B MOMELLEHUSIX MPUCTPOEHHbIX U BCTPOEHHbIX
TENMOBbLIX MYHKTOB — Takke 000pyaoBaHME MPUTOYHBIX BEHTUMSILMOHHBLIX CUCTEM, OOCNYXWBAIOWMX NPOU3BOACTBEHHbIE
nometleHns kateropuii B, I', [1 o B3pbIBONOXapHOW ONacHOCTM 1 agMUHUCTPATUBHO-ObITOBbIE MOMELLIEHUSI.

2.32 MuH1ManbHoe paccTosiHue OT Kpasd NoABWXKHBIX ONOp A0 Kpas OMOPHbIX KOHCTPYKUMI (TpaBepcC, KPOHLLTENHOB, OMOPHbIX
nogyliek) TpybonpoBoAooB OOMKHO obecneyvBaTb MaKCMMarnbHO BO3MOXHOE CMELLeHWe ornopbl B GOKOBOM HanpaBneHuu c
3anacoMm He meHee 50 Mm. Kpome TOro MMHUManbHOE pacCTOsIHUE OT Kpasi TPaBepCbl UMW KPOHLUTENHA A0 ocu TPyObl AOMKHO
6bITb He MeHee 1,0 Dy (roe Dy — ycnoBHbIi guameTp Tpyobl)

2.33 PaccTosiHne OT NOBEpPXHOCTU TEMSOM30NALMOHHON KOHCTPYKLUMKN Tpybonposoaa A0 CTPOUTENbHbIX KOHCTPYKLUMIA 30aHNs
UM 40 NOBEPXHOCTU TEMSION3ONSLMOHHON KOHCTPYKLUMKU Apyroro Tpy6onpoBoaa AOMKHO ObiTb B CBETY HE MeHee 30 MM C y4eToMm
nepemelleHus Tpybonposoaa.

2.34 B Tennosbix NyHKTax gonyckaercs kK TpybonpoBogam GonbLuero AnameTpa Kpenutb Tpy6onpoBoabl MeHbLUEro AnameTpa
npu pac4yete Tpy6 Ha NPOYHOCTb.

2.35 lMpoknagky BogonpoBoda creayeT npegycMatpuBaTe B OAHOM psioy Mnv nog TpybonpoBogamu TEMoBbIX CETEW, Npu
3TOM HEeO6XOAMMO BbIMOMHATE TEMMIOBYO M30MSALMIO BOAONPOBOAA AN UCKMoYeHMs obpa3oBaHMsa KOHAEHcaTa Ha NOBEPXHOCTU
BOOOMNPOBOAHBIX TPYO.

2.36 B TennoBbIx nyHkTax nogawwmn Tpybonposon criegyeT pacnonaratb crnpaBa oT obpaTHoro Tpybonposoaa (no xoay
TennoHocuTens B nogarllem TpybonpoBoae) npu npoknazake TpybonpoBo4oB B OOHOM psiay.

3 NPUCOEAMHEHWE CUCTEM NMOTPEBNEHUA TEMIOTbI K
TEMJIOBbIM CETAM

3.1 lMpucoeanHeHne cuctem noTpebrneHus TennoTbl cregyeT BbIMOMHSATE C YHETOM TMAPAaBIMYECKOro pexuma paboTbl
TEeNnnoBbIX ceTen (Mbe30METPUYECKOro rpadpmka) u rpaduka M3MeHeHus TemnepaTypbl TENNOHOCUTENS B 3aBUCUMOCTU OT U3-
MEHEHUS TemnepaTypbl Hapy>KHOro BO3gyxa.

3.2 PacyeTHas TemnepaTypa BoAbl B nogaroLlwmx TpybonpoBogax BoAsHbIX TeNNoBbix ceten nocne LTI npu npucoegnHernm
CUCTEM OTOMMEHNS 34aHUIA MO 3aBUCMMOWN CXeme AOMKHa MPUHUMAaTLCA PaBHOW pacyeTHOM TemnepaTtype BOAbl B nodarLem
Tpybonposoae TennoBbix ceten go LITI, Ho He Bbiwe 150 °C.

3.3 CucTeMbl OTONNEHNS, BEHTUNALUM U KOHOWLMOHUPOBAHUS BO34yXa AOSKHbI NPUCOEOUHATLCS K OBYXTPYOHbIM BOASHBIM
TENnOBbIM CETAM, Kak NpaBuno, no 3aBMCMMOWN CXeme.

Mo HesaBucumom cxeme, npegycMmaTpuBalollent yCTaHOBKY BogonogorpesaTenen, OOonyCcKaeTcs MPUCOEOUHSTb. CUCTEMbI
oToNnNeHns 12-3TaxHbIX 34aHWIA U Bobiwe (unu 6onee 36 M); CUCTEMbI OTOMMEHUS, BEHTUNSILUA U KOHOAMLMOHUPOBaHUST BO3dyxa
30aHVUN NpU rMapaBnMYEckUX YCNoBUSAX, M3NOXEHHbIX B M. 3.5, a Takke CUCTEeMbl OTOMNMEHUA 34aHUWN B OTKPLITbIX CUCTEMaXx
TennocHabXeHnst Npu HEBO3MOXXHOCTU obGecrneveHns Tpebyemoro kayecTea BoAbl

3.4 Cuctembl OTONMEHWSA 3a0aHUA cnegyet NPUCOeanHATL K TENNOBLIM CETAM:

HENoCPeACTBEHHO MPU COBNaAEeHUN rmapaBnnyeckoro N TemrnepaTypHoOro pexxmMmMoB TENOBOW CETU U MECTHOW cucTembl. [pu
3TOM crieayeT yunTbiBaTb Tpebosanus npun. 11 CHulM 2.04.05-91" n oBecneunBaTb HEBCKUNAEMOCTb NeperpeToi Boabl Npu Au-
HaMWYECKOM U CTaTUYECKOM pPEXMMax CUCTEMbI:

Yyepes aneBaTop Npu HeOOXOAMMOCTU CHUXEHUS TemnepaTypbl BOAbl B CUCTEME OTOMNMIEHNS U pacronaraeMoM Harnope nepes
3neBaTopoM, JOCTaTOYHOM AN ero paboTb;

yepe3 CMeCUTENbHblE HAcOChl NPY HEOBXOOUMOCTU CHUXEHUS TemnepaTypbl BOAbl @ CUCTEME OTOMJIEHNS U pacnoniaraemom
Hanope, HeLOCTaTOYHOM Ans paboThl aneBaTopa, a Takke Npu OCYLLECTBIIEHNN aBTOMATUYECKOTO PErynMpoBaHns CUCTEMBI.

3.5 Mpw npucoeguHeHMM cUCTEM OTOMMEHUS W BEHTUNALUMM K TEMMOBbIM CETAM MO 3aBMCUMOW CXeme ANA OTKPbITON U1
3aKPbITON CUCTEM TEMMOCHABXEHUS1 B COOTBETCTBUM C NbE3OMETPUHECKMM rpacddukom criegyeT npegycmaTpuBaTh.

a) npu pacrnonaraeMoM Hanope B TEnnoOBOM CEeTW neped TennoBbiM MYHKTOM, HEQOCTaTOYHOM Ans NpeofoneHust
rMapaBnMyYecKoro ConpoTUBIEHNS TPy6onpoBoaoB M 060pyaoBaHUSI TENOBOrO MyHKTa M CUCTEM NOTpebneHus TenmnoTbl nocne
TIM, — nopkaumnBatoLme Hacockl Ha oGpaTHOM TpybonpoBoae nepen BbIXOAOM M3 TEMMOBOro NyHkTa. Ecnu npu atom gasneHve B
obpaTHOoM TpybonpoBoae NpPUCOEANHAEMbIX CUCTEM ByeT HKe CTaTUYECKOro AaBreHusl B 9TUX cMcTemax, nogkavmBatoLwmi Ha-
COC [OIMKEH yCTaHaBNMBaTbCsl Ha noJatoLweM Tpybonposoae;

6) npu AaBneHun B nogatoLleMm TpybonpoBoae TENMOBOW CETU Nepes TensoBbIM NMyHKTOM, HEAOCTAaTOMHOM A5t obecneyeHns
HEeBCKUMaHWs BoAbl (NPV pacyeTHOW TemnepaType) a BEpPXHWX TOYKax MPUCOEOMHEHHBbIX CUCTEM MNOTpebneHus Tennotbl, —
noAKayvBatoLLime HacoChl Ha noJatoLlemM TpybonpoBoae Ha BBOAE B TEMOBOW MYHKT:

B) Mpwu AaBreHun B nogatowem TpybonpoBoge TennoBoW ceTu nepes TEnnoBbiM MYHKTOM HWXE CTAaTMYECKOro AaBreHusi B
cucTemax noTpebneHust TennoTbl — NoAkaunBaloLLMe Hacockl Ha nojapoLwemM TpybonpoBoae Ha BBOAE B TEMMOBOW MYHKT U pery-
NSTOp AaBneHus «ao cebs» Ha obpaTHoM TpybonpoBoae Ha BbIXOAE M3 TEMMOBOIO NMYHKTA;



r) NMpu CTaTMYECKOM [OaBfieHWM B TEMSIOBOM CETU HWKe CTaTMYEeCKOro OaBfieHMsi B CUCTEMax MnoTpebneHust Temnnotbl —
perynsaTop gaeneHust «ao cebsi» Ha obpaTHoOM TpyGonpoBoae Ha Bbixode M3 TENSOBOroO MyHKTa, a Ha nogatowem Tpybonposoae
Ha BBOJE B TEMMOBOW NYHKT — OOpaTHbIV Knanax;

0) Npv gaBneHMn B obpaTHOM TpyOOMNpOBOAE TEMNOBOW CETM MOocrne TEMOBOrO MyHKTa HWXKE CTAaTUYECKOro AaBIieHUs B
cuctemax noTpebneHus TennoTbl NpU PasnUYHbIX pexmMMax paboTbl ceTu (B TOM 4YMCre NpuM MakcMManbHOM Bogopasbope u3
obpaTHoro TpybonpoBoda B OTKPbITbIX CUCTEMax BOOOCHabGXeHWs)) — perynatop AaeneHns «go cebs» Ha obpaTHoMm
TpybonpoBoAe Ha BbIXOAE U3 TEMMOBOrO MYHKTA;

€) npu JaeneHun B obpaTHoMm TpybonpoBode TensioBOM CETU MOcfie TEMSIoBOro MyHKTa, MpeBbIIAOWeEM [ornyckaemoe
OaBneHne anst cuctem noTpebreHust TennoTbl, — OTCeKalWwuii KnanaH Ha nogatollem TpybonpoBoge Ha BBoAe B TENOBON
NYyHKT, @ Ha obpaTHoM TpybonpoBoade Ha BbIXOAE W3 TEMMOBOro MyHKTa — MNOAKayMBalOLUME HACOChl C MpeaoxpaHuTernbHbIM
KrianaHowm;

X) Npu CTaTMYecKOM [JaBfeHUuW B TEMMOBOW CETW, MpeBbllLalWEeM [OMyckaemoe AaBfieHne Anst cucteM noTpebreHust
TENnnoTbl, — OTCeKalLWMIiA KnanaH Ha nogatowemM TpybonpoBoae nocrne Bxofa B TEMMOBOM MYyHKT, @ Ha obpaTtHoM Tpybonposoae
nepes BbIXO4OM U3 TENOBOrO MNyHKTa — MpeaoxpaHuTenbHbIN 1 06paTHbI KnanaHbl,

3.6 K ogHOMy aneBaTopy NpuUCoeauHSIETCs, Kak NpaBuio, ogHa cuctema otonneHus. [Jonyckaercs NpuCcOequHATL K O4HOMY
3neBaTopy HECKOMbKO CUCTEM OTOMMEHUSA C YBA3SKON rMapaBinyecKnX peXXMMOB STUX CUCTEM.

3.7 CmecuTenbHbIe HACOChl A1 CUCTEM OTOMMEHUSA YCTaHABMMBAKOTCA:

a) Ha nepeMblyke Mexay nogarolmm 1 obpaTHbiM TpybonpoBodamu nNpu pacnofiaraeMoM Harope nepen y3foM CMeLLEeHUs,
[OCTaTOYHOM ANSA NPeoAoneHnsa rmapaBnmMyeckoro ConpoTUBIEHUA CUCTEMbI OTOMMEHMS U TennoBbix ceTen nocrne LTI, n npu
AaBneHun B obpaTHOM TpyOONpoBOAE TENSIOBOM CETU NOCIE TEMNOBOro NyHkTa He MeHee YeM Ha 0,05 MlMa Bbilwe cTaTU4eckoro
[aBMNeHnsa B CUCTEME OTOMMEHUS:

6) Ha obpaTHoM TpybGonpoBoae nepen Y3noM CMeELUEeHMst UMM Ha nofarlweM TpyOonpoBoAe nocrie yana CMeLeHus npu
pacnonaraemMoMm Hanope nepen y3nom CMeELleHUs, HEAOCTaTOMHOM AN NPeodofieHust rmapaBiMyeckoro COnpoTUBIEHUS, yKa-
3aHHOrO B NOAMYHKTE «a», Npu 3TOM B Ka4eCTBE CMECUTENbHbIX HACOCOB MOryT ObiTb MCNOJMb30BaHbl NOAKAYMBAKOLLME HACOCHI,
npegycmaTtpvBaeMble B cOOTBeTCTBUM ¢ nn. 3.5,a, 6, B,

3.8 CncTteMbl BEHTUNALMN Y KOHOULVMOHNPOBAHWS BO3ayXa 34aHWi NPUCOEANHSIIOTCS K TEMMOBLIM CETSM:

HEenocpeacTBEHHO — Koraa He TpebyeTcs M3MEHEHMS paCHETHbLIX NapamMeTPoB TEMNNIOHOCUTENS,

yepes cMecuTenbHble Hacocbl — MNpU HEOOXOOMMOCTM CHWKEHWs TemnepaTtypbl BOoAbl B CUCTEMax BEHTMNSLMKM WU
KOHOMLMOHMPOBAHMSA BO3AyXa; AN noaaepXaHusi MOCTOSIHHOM TemnepaTtypbl BoAbl, MOCTynatowen B kanopudepbl BTOPOro
nodorpeBa CUCTEM KOHAMLMOHMPOBAHMS BO3[dyxa, a Takke Ans obecrnevyeHusi HEBCKUMAHUS BOObl B BEPXHUX TOYKax
TpyboNpoBOAOB U KanopudepoB CUCTEM BEHTUISLMM U KOHOAWLMOHUPOBAHWUS Bo3ayxa (ECNM He YCTaHOBIEHbI MoAKayvBatoLme
Hacocbl Ans apyrux cuctem no n. 3.5,6).

MecTa yCTaHOBKM CMECUTENbHbLIX HACOCOB A1 CUCTEM BEHTUMNSALMM BbIOMPAKOTCS aHaNormyHo CMecuTerbHbIM Hacocam ans
cuctem otonneHus no n. 3.7

3.9 B TennoBbix nyHkTax notpebutenei TennoTbl C 3aBUCUMbIM MPUCOELUHEHMEM CUCTEM OTOMSIEHUS, BEHTUNALUN U
KOHAMUMOHMPOBAHMS BO34yxa, B KOTOPbLIX pexum TennonoTpebneHnss He obGecrneymBaeTcsl MPUHSATHIM Ha UCTOYHMKE TEnnoTbl
LUEHTparnbHbIM KayeCTBEHHbIM perynupoBaHMeM OTMycka TennoThbl, criegyeT npeaycMaTpuBaTb KOPPEKTUPYHOLWME HacoChbl UNu
perynupyemble aneBaTopbl, OCYLLECTBNSAOLWME CHDKEHNE TemnepaTypbl Bogbl nocne LTI unu UTI a cooTBeTcTBUM C rpadhmkamm
TemnepaTtyp TennoHocutens 6 3Tux cuctemax. [lpy STOM M3MeHeHue TemnepaTtypbl BOAbl MPOU3BOAMTCA aBTOMAaTMYECKM
perynaTopomM nogayun TensioTbl.

KoppekTupytoLme Hacochl yCTaHaBNMBAOTCS, Kak NPaBuiio, Ha NepeMbivke Mexay nofatoLlmm u obpatHbIM TpyGonpoBogamu
nocne otéopa Boabl U3 nogatoLlero Tpybonpoeoaa u o otbopa Boabl U3 obpaTHoro Tpybonpoeoaa Ha Bogonodorpesateny unm
CMecuTenNbHblE YCTPOWCTBA ropsiyero BogocHabxeHusi. MNepuoabl paboTbl 3TMX HACOCOB ONPeAEensitoTcs B 3aBUCMMOCTU OT
NPUHATOrO Ha WMCTOYHUKE TennoTbl rpaduka perynupoBaHUsa OTMycka TennoTbl, CXeMbl MPUCOEOUHEHMST BoAOMOAorpeBaTenemn
ropsiyero BogocHabxeHusi, pacyeTHOro rpadmka TemnepaTyp Boabl B ceTsix nocrie LTI n pacyeTHbix TemnepaTtyp BHYTPEHHEro
BO3ayxa B nomeLleHusix. OHM MoryT ObITb Takke COBMELLEHbI C NMOAKAYMBaOLWMMM HacocaMu, YcTaHaBnMBaemMbiMu no n. 3.5.

3.10 B TennoBbIXx MyHKTax notpebuTenei TennoTbl C He3aBUCMMbIM MPUCOEANHEHWEM CUCTEM OTOMSMEHWUSl, BEHTUNSAUMU U
KOHOMLMOHMPOBAHMSA BO34yxa [ANs PerynupoBaHMs B COOTBETCTBUM C pacyeTHbiM rpacdmMkom TemnepaTtypbl BoAbl nocrne
BoJonoAorpesaTenen crnegyeT npeaycMaTpuBaTh perynsatop nogayvv TennoThl HA OTOMNSEHKE.

LIMpKyNsSiUMOHHLIE HACcOChl MPU HE3aBMCMMOW CUCTEME TennocHabXeHus ycTaHaBnuBatoTcs Ha obpaTHom Tpybonposoae oOT
CUCTEM OTOMJSIEHNS, BEHTUINALMN U KOHAMLMOHUPOBAHUA BO3ayxa nepes BogonoaorpesaTenem.

3.11 O6uwecTBEHHOE 34aHNe C TENOBbLIM NOTOKOM Ha BeHTUNsiLmMio 6onee 0,5 MBT crieayeT NpMcOeanHsTb K TEMNNOBLIM CETSAM
B LTI oTAensHO oT XurbiX U 06LLECTBEHHbIX 34aHMIA C TeNsIoBbIM NOTOKOM Ha BeHTUnsumio meHee 0,5 MBT kaxpgoe. AT Takoro
06LLecTBEHHOro 34aHns JosmkeH obecnevnBaTb paboToCNoCOOHOCTL BCeEX CUCTEM TenronoTpebneHns 3gaHus.

MpeaycmaTtpuBaTb camocTosiTenbHble Tpybonposoabl oT LTI k 3gaHuio ans npucoeavHeHust OTAeNbHO CUCTEM BEHTUMSILMK
He pekomeHayeTcs.

3.12 Tpu npucoegnHenun k LTI rpynnbl 3gaHWn C HE3aBUCUMbBIM NPUCOEOMHEHWEM CUCTEM OTOMMNEHUS U BEHTUNAUUM
cnepnyet npegycmatpuBaTth ycTaHoBky B LITI o6uwiero Bogonogorpesarens.

PacueTtHas TemnepaTypa BoAbl Nocre Bogonoaorpesartensd B 3T0M crydae AofKHa NPpUHUMaTbLCS B 3aBUCUMOCTU OT paguyca
OenCcTBUA TENNOBbLIX CETEN NOCne TENMOBOro NyHKTa, Kak npasuno, Ha 10—30 °C Hke NPUHATON B CETAX 4O BoAonoaorpesaTenst
CO cMmecuTenbHbIM ycTporicTBoM B ATT, obecnednBatowmm TpebyeMoe CHkeHne TemnepaTtypbl BoAbl B CUCTEMAX OTOMNIEHUS.

3.13 3anonHeHne n NoanUTKY BOASHbLIX TEMMoBbIX ceter nocne LTI n cuctem notpebneHus TennoTbl, NPUCOEANHSEMbIX K
TENNOBLIM CETsIM MO HEe3aBMCMMOW CXeme, credyeT npegycMaTpvBaTb Bogow M3 obpaTHoro TpyGonpoBoga TensoBoW ceTu
noanuUTOYHbIM HAacocoM unu 6e3 Hero, ecnv AaBneHe B 0OpaTHOM TpyOONpoOBOAE TENSIOBOM CETU AOCTATOYHO Afsl 3anofiHeHus
MECTHOW CUCTEMBI.

Mpu o6ocHoBaHMKM JonyckaeTcs NOANUTKA ykasaHHbIX CUCTeM M3 nogatowero TpybonpoBoaa TeEMNmoBon cetn ¢ obecneveHem
3aLLMTbl 3TUX CUCTEM OT MPEBLILLEHUS B HUX AABMNEHUsS U TemrnepaTypbl BOAbI, @ B OTKPbITbIX CUCTEMAX TEMNOCHAGXEHUS — U U3
CUCTEMbI ropsidero BoA0CHabXeHus1.

MoanuTka BOOOM U3 BO4ONPOBOAA HE AOMYyCKaeTCs.

3.14 Cxema npucoeduHeHusi BoAoOMNoAorpeBaTtenent ropsyero BogocHabxeHust (puc. 1 — 8) B 3aKpbITbIX CUCTeMax
TennocHabXeHnsi BbIOUpaeTcs B 3aBUCMMOCTU OT COOTHOLLEHMSI MaKCUMarnbHOro NnoToka TemnsoTbl Ha ropsiyee BogocHabXeHue
Qhmax Y MaKCMManbHOro NOToka TennoThl Ha oTonneHne Qoma;



023 thax 3 1 OAHOCTyMeH4yaTasi cxema (Puc. 1,7);

0max

02 < thax < 1 ABYXCTyneH4aras cxema (puc. 2—6,8).
Qomax

Mpu aTom gnsa cxem, ykasaHHbIX Ha puc. 1 — 6, npeaycMmaTpuBaeTca aBTOMaTU4EeCKoe OrpaHMyYeHne MakcumanbHOro pacxona
BObl U3 TEMMOBOW CETU Ha BBOZ, U PEryIMpOBaHNE pacxoda TENOoThbl Ha OTOMNSEHKE.

CxeMmbl, yKasaHHble Ha puc. 7 1 8, NPUMEHSIIOTCS NPU OTCYTCTBMU PErYNATOPOB pacxoda TennoTbl Ha oTonnexHue. Ons atnx
CXEM NpUMeHsIeTCsl cTabunusaums pacxoga BoAbl Ha OTOMNSEHNE, OCYLLECTBsIEMas PerynsaTopoM nepenaga aasneHuii (nos. 4).

3.15 B cxemax, ykasaHHbIX Ha puc. 2 U 4 (C OrpaHM4YEeHMEM MaKCUManbHOro pacxoga BOAbl HAa BBOA AN XWMbIX U
06LLEeCTBEHHbIX 30aHWI C MpUCOEQUHEHNEM WX K TennoBbiM ceTam uYepe3 LTI u ¢ MakcumanbHbIM TEMNoBbIM NOTOKOM Ha
BEHTUNAUMIO Qnmax O0nee 15 % MakcMManbHOro TEMsioBOro notoka Ha oTonneHne Qomax), NMPY OMpeaeneHun MakcumanbHOro
pacxofa BoAbl U3 TENNOBOW CETU Ha BBOJ CreAyeT UCXOAUTb U3 MaKCUMarbHbIX TEMMOBLIX MOTOKOB HA OTOMMEHUE U BEHTUNALMIO
MU cpedHero TeMsioBOro notoka Ha ropsiyee BOAoOCHabXeHMe B cpedHue CyTkM 3a Hedento otonuTenbHoro nepuoga Qnm
OrpaHuyeHne nogayn TENNOHOCUTENS ANA 3TUX CXEM criefyeT BbINOMHATL NyTEM NPUKPbLITUS KranaHa, perynupyrowero nogady
TENMOHOCUTENS Ha OTOMNMEHNE U BEHTUNALMIO.

3.16 B cxemax, ykasaHHbIX Ha puc. 1 n 3 (C orpaHnyeHMeM MakcMMarbHOro pacxoda BoAbl Ha BBOA ANA NPOU3BOACTBEHHbIX
30aHWIi, a Takke Anst 06LEeCTBEHHbIX 34aHWUIA C NPUCOEAUHEHNEM UX K TENNoBbIM ceTsM Yepesd LITI v ¢ TennoBbiM NOTOKOM Ha
BEHTUMSALUMIO U KOHAULMOHUPOBaHUE Bo3ayxa Qnmax 6onee 15 % mMakcumanbHOro TemnsfioBoro notoka Ha oTonneHne Qomax), NP
onpegeneHnn MakcuMarnbHOro pacxoga BoAbl U3 TEMMOBOM CETU Ha BBOA credyeT UCXOOUTb M3 MakCUManbHbIX TEnnoBbIX
NOTOKOB Ha OTOMNSIEHME, BEHTUNSLMIO U ropsiyee BoAoCcHabXeHne: Qpmax—npy OTCYTCTBUM
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Puc. 1. OgHocTyneH4aTas cucteMa npucoeauHeHus BogonogorpeBaTenen ropayero BoAoCHa6XXeHUs1 C aBTOMaTU4YeCKUM
perynupoBaHueM pacxoga TensioTbl Ha OTONIEHUE U 3aBUCUMbIM NpUcoeauHeHMeM cuctem otonnenus B LITMN v UTIN

1 — BogonoporpeBaTenb ropsiyero BogocHabXeHusl, 2 —NoBbICUTENbHO-LMPKYNSLMOHHBIA HACcoC ropsiyero BogocHabxeHus
(MYHKTMPOM — LIMPKYNSALMOHHBIA Hacoc), 3 — perynupyrowwnii KnanaH ¢ anNeKkTponpuBoaoM, 4 — perynaTop nepenaga AaBneHunin
(npaimoro  gewnctens), 5—Boaomep ANA  XONogHoW Bodbl, 6 — perynartop nogayn TenmnoTbl Ha OTOMNNneHue, ropsdee
BOOOCHabXeHVe 1 orpaHnYeHnsi MakcMarnbHOro pacxoga CeTeBor BoAbl Ha BBOA 7—o6paTHbIN knanaH, 8 — KOppeKTUpYOLLWIA
nogMeluMBaroLmMn Hacoc, 9—rtennocyetyunk, 10—paTtumk TemnepaTtypbl, 11—aaTtynk pacxoga Bofbl, 12—curHan orpaHuyeHun
MaKCUMarbHOro pacxofa BoAbl U3 TEMNSIOBOW CeTU Ha BBoA, 13—paaTunk gaBneHns Bodbl B Tpybonposoae
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Puc. 2. ﬂByXCTyHeH‘IaTaﬂ cxema npucoeauHeHus Bonono.qorpeBaTeneﬁ ropsiyero BOAOCHaG)KeHMSl AnNA XUunbixX n O6u.leCTBeHHbIX 3,anm7| n
XKUnbIX MVIKpOpaVIOHOB C 3aBUCUMbIM nNpucoegnHeHnemM cuctem
otonneHus B LUTM v UTN
a — cxema C CaMOCTOSITENbHbLIM PErynsaTOpOM OrpaHWYeHusi pacxoda CeTeBoW BoAbl Ha BBOA4, 6 — dparMeHT Cxembl C
COBMeLLEHNEM (DYHKLMIA perynupoBaHusl pacxofa TEnmnoTbl Ha OTOMNSeHue, ropsiyee BOAOCHaOXeHWe UM orpaHuyeHust pacxoga
CeTeBOM BOAbI B OOHOM perynstope
1—13—cm puc 1, 14 — perynsartop orpaHu4eHUin MakcMarnbHOro pacxofa BoAbl Ha BBOA (NPsSIMOro AencTeusd), 14a — pgatymk
pacxofa BoAbl B BUAE CyXaloLero yCTpoucTea (kamepHas avadparma), 15—perynsatop nogayv TennoTbl Ha oTonnexHve, 16—
3a[BWXKa, HOpMarbHO 3akpbiTas, 17—perynaTop nogayv TennoTbl Ha ropsiiee BogocHabxeHne (NpsiMoro AencTems)
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Puc. 3. HByXCTyHeH‘IaTaﬂ cxema npucoeauHeHus Bo.qononorpeBaTeneﬁ ropsiyero BOAOCHaG)KeHVIﬂ AnA NPOMbILWJIEHHbIX 3.anm7| n
npomnnowanokK ¢ 3aBUCUMbIM NpucoeguHeHnemMm cuctem
otonneHus B LT
1-17—cMm. puc. 1, 2, 18— curHan BKMYEHUS Hacoca Npu 3akpblTum knanaHa K-2; 18—perynsatop nepenaga gaBrneHun
(3NeKTPOHHbIN)
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Puc. 4. ﬂByXCTyHeH‘IaTaﬂ cxema npucoeauHeHus Bo.qononorpeBaTeneﬁ ropsiyero BOAOCHaG)KeHVISl ANA XUunbixX n OGU.[eCTBeHHbIX 3.anm7| n
XKUnbIX MMKpOpaﬁOHOB C He3aBUCUMbIM npucoegnHeHneM cucTem oTonneHua B
utnwv ntn
1— 19—cm. puc. 1—3; 20 — BogonogorpeBartenib OTONMeHns, 21 — BOAOMEP roOpsiYEBOAHbIA, 22— MNOAMUTOYHbBIA HAcOC
OoTOoNneHus1, 23— perynaTtop NOANUTKN, 24—npeaoxpaHnTernbHbIi KnanaH, 25—UupKynsauuoHHbIA HACOC OTOMMEHNS
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Puc. 5. nByXCTyI'IeH"IaTaﬂ cxema npucoeauHeHus Bo,qononorpeBaTenel?l ropsiyero Bo.qocuaG)Keva BUTM c BOAOCprﬁHbIM aneBaTopoM u

aBTOMaTU4eCKUM perynuposaHuemMm pacxoga TennoTbl Ha oTonsfieHue (npumep y4yeTa TennoTbl No Bo.qomepaM)
1—25— cm. puc. 1— 4; 26— BOAOCTPYNHbBIN 3neBaTop
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Puc. 6. ﬂByXCTyHeH‘IaTaﬂ cxema npucoeauHeHus Bo.qononorpeBaTeneﬁ ropsiyero BOAOCHaG)KeHVISl B UTI c 3aBUCUMbIM npucoegnHeHnem
CUCTeM oTonneHua n nOd)aca,qulM aBTOMaTU4eCKUM perynupoBaHuemM pacxoga TennoTbl Ha oTonsfieHue
1—25—cm. puc. 1 — 4
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Puc. 7. OnHocwnquaTaﬂ cxema npucoeauHeHus BOAOHOAOFpeBaTeHeﬁ ropsiyero BOAOCHaG)KeHMSl C 3aBUCUMbIM NpucoegnHeHnemM cuctem
oTonJsieHns Npu OTCYTCTBUMU pPErynaTopoB pacxona TennoTbl Ha oTonsfieHue
B UTMN v UTN
1—21—cm. puc. 1—4
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Puc.8. IByxcTyneH4aTas cxema npucoeAMHeHUsi BoaonoAorpesarenein ropsiyero BOA0OCHabXeHUsA ¢ 3aBUCMMbIM NPUCOEAUHEHUEM CUCTEM
OTONJIEHUs1 NPU OTCYTCTBUM PErynAaTopoB pacxoaa TennoTbl Ha
otonneHue B UTM v UTN
1— 21— cm. puc. 1—4
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Puc. 9. CxeMbl npucoegnHeHus CUCTeM ropsidero BOAOCHaG)KeHMﬂ n otonnexHusa B UTN npuv saBucCMMmom (a) npucoegnHeHMn CUCTeMbI
oTonsieHus Yyepes aneBaTop (MYHKTUPOM — C LIUPKYNSALNOHHbIM
HacoCcoM) C y4eToM TensnoTbl No TenynomMepy u HezaBsucumom (6) — c
y4yeToMmM TensioTbl N0 BOAOMepYy

1— 26 —cM. puc. 1—5; 27 — perynaTop CMelleHns ropsven Bodbl, 28 — Tennomep ABYXMOTOYHbIN TPEXTOYEYHbIN, 29 —
ApoccenbHas gnadgparma
6akoB-akKyMynsTOPOB Ha ropsiyee BOOOCHabOXeHWe Unn CpegHero TEMnsioBOro MoToka Ha ropsyee BogocHabxeHue, Qpm — npu
HanMuun GakoB-akKyMynaTOpoB. B aTom cnyyaB orpaHuyeHue nogayv TEnnoHOCUTENs Ha BBOA CreAdyeT BbINOMHATb NyTeMm
NPUKPbITUA KNanaHa, perynupyroLLero nogady TeNNOHOCUTENS Ha BOAONOAOrpeBaTenb ropsayero BoAoCHabXeHus.

3.17 Cxembl, ykasaHHble Ha puc. 1,2,4, MOryT nNpuMeHsiTeca Takke u B UTI, npu aTom nogatowmin TpybonpoBog cucTembl
BEHTUNALUM NOAKMYaeTCa A0 KnanaHa, perynupytoLero nogadvy TennoTbl Ha OTOMMEHne.

3.18 Ha puc. 5 u 6 npuBeaeHbl ABYXCTYNeHYaTble CXeMbl NpUCOeauHEHNst BOAOMNOA4OrpeBaTeneil ropsiiero BogocHabxeHms B
WUTM ¢ ueHTpanbHbIM aBTOMaTUY4ECKUM perynnupoBaHueM nofaduv TennoTbl HA OTOMNMEHNE C MOMOLLbIO BOAOCTPYNHOro anesaTopa
C perynupyoLiemn urnomn n ¢ nogacagHbIM aBTOMaTUYECKUM PerynmpoBaHMeM nogayu TennoTbl Ha oTonneHne (CM. puc. 6).

ABTOMaTU4yeckoe perynvpoBaHue nopayu TennoTbl Ha oTonneHve a WTI moxeT ObiTb NpuMMeHeHo Takke [Aans
OOHOCTYMEHYaToN cxeMbl NPUCOEANHEHNSI BOOONOAOrpeBaTenei ropsyero BogocHabxeHusi no puc. 1

3.19 Mpu npyMeHeHnn oaHOCTYNEHYaTOM CXEMbI MO PUC. 7 NepeMblyka C 3aABUXKKON A OTKpbITa B OTONUTENbHbLIN Nepuoa npu

COOTHOLLIEHUN thax< 0.2 (BoponogorpeBatenb paboTaeT MO NPEABKMIOYEHHOW CXEMe), a NepemMbldka C 3afBWDKKOM 5

Qumax

npegycmaTpueaetcs ans paboTbl B NETHWN
nepvog; npn cooTHoweHn Q,n. > 1 NepeMbluka ¢ 3aBMKKoit A He TpebyeTcsi, 1 BoonoforpesaTens paboTaeT B TeueHue

Qumax

BCEro rofa no naparrernbHon cxeme.
Mpy NpYMeHeHun ABYXCTYMEHYaToW CXEMbl MO PUC. 8 ANst XUMbIX U OOLECTBEHHbIX 34AaHWIA C MaKCUMMarbHbIM TENOBbLIM
NOTOKOM Ha BeHTUNAuUMio MeHee 15 % makcMmanbHOro TEMMOBOro MOTOKa Ha OTONMeHue Bogonogorpesatenb 2-W CTyNeHu B
oTONUTENbHLIA Nepuos paboTaeT No nepembluke C 3aABWXKKOW A (MO MPELBKIIIOYEHHON CXEME), a NepeMbluka C 3aaBwxkon b

o



npeaycMmatpueaeTcs Ansi paboTtbl B NeTHUA nepuog. Mpu npyMeHeHnn 3TON CXeMbl B NMPOM3BOACTBEHHbIX 34aHNSX UMW Ha rpynny
06LLEeCTBEHHbIX 34aHUI C TensioBbiM MOTOKOM Ha BeHTUnsiuuto G6onee 15 % TennoBoro MoToka Ha OTOMJIEHME MepemblyKa C
3a[BWXKOM A 8 CxeMe Ha puc. 8 He npegycmaTpyBaeTcs, Bogonogorpesartenb paboTaeT B HanM4mMm BCEro roga rno nepemMblyke ¢
3aaBukKkon b no cmeluaHHOM cxeme.

3.20 lNpuBeneHHbIE CxeMbl NpucoeauHeHust noTpebuTenein TennoTbl K TENOBbIM CETSM HE OXBaTblBAOT BCEX BO3MOXHbLIX
BapuaHToB. MoOryT nNpUMEHSITbCA Takke [Opyrne Cxembl NpucoeguHeHust noTpebuTenert TennoTbl K TEMnoBbIM  CETSAM.
obecneymBaloLMe MUHMMArbHBIA pacxod BOAbl B TEMMOBLIX CETSX, S3KOHOMMUIO TEMoTbl 3a CYET NMPUMEHEHUS PErynsiTopos
pacxofa TennoTbl U orpaHudUTENEen MakCMManbHOroO pacxoda CETEBOW BOAbI, KOPPEKTMPYIOLLMX HACOCOB UMW 3NeBaTopoB C aB-
TOMaTU4YECKUM PErYNMPOBAHNEM, CHWKAKOLWUX Temnepatypy BoOAbl, MOCTyMnawwehn B CUCTEMbl OTOMMAEHUHA, BEHTUNAUUU 1
KOHOULMOHMPOBAHMSA BO3ayXxa.

3.21 MMpwu TennocHabXeHun OT KOoTernbHOW MowHocTbio 35 MBT M MeHee Mpu TEXHUKO-3KOHOMMYECKOM OOOCHOBaHWUM
[OOMNyCcKaeTcs NPUCOEAMHEHME K TEMMOBbIM CETSM BOAOMNOLOrpeBaTenell CUCTEM ropsivyero BoOAOCHA0XEHUsI MO OAHOCTYNeHYaTown
cxeme (CM. puc. 1 n 7) He3aBUCMMO OT COOTHOLLEHUS TEMMOBbLIX HAarpy30K CUCTEM ropsivero BOAOCHAGXEHUS 1 OTOMNIEHUS.

3.22 B 3aKpbITbIX cMCTEMaXxX TensiocHabXeHUs Npy NPUCOEAUHEHUM K TEMMOBbIM CETSIM CUCTEM FrOpsiyero BoAOCHabXeHus C
LUMPKYNSILMOHHBIM  TpyBonpoBogom (cM. puc. 1 — 8) [OMmkHbI NpegycMaTpmBaTbCsl LIMPKYNSLUMOHHBIE WM NOBbLICUTENbHO-
LUMPKYNSILMOHHBIE HAacoCbl B COOTBETCTBUM ¢ TpeboBaHusimm CHuIM 2.04.01-85.

3.23 Tlpu p[ByxcTyneH4yaTbiX CXeMax nNpUCOeQuHEHUs BOZONOJOrpeBaTeneil CUCTEM ropsivero BogocHabxeHus C
NPUHYAMTENbHOM  LUMPKYNsiuMen BoAbl  LUMPKYMSILMOHHBIA - TPYOOMNpPOBOA pekoMeHAyeTcsi MpUcoeauHsiTe K TpyGonposoay
HarpeBaemon BOAbl Mexay Bogonogorpesatenamu | u |l cTyneHen, a npu napannenbHOM CXeme MNPUCOEOUHEHMS — K
TpybonpoBoay X0noAHoW BOAONPOBOAHOM BOAb! UMK K TpyOonpoBody HarpeBaemon Bodbl MeXay CEKLUSMMU BogonogorpesaTens.

3.24 Topsyee BogocHabxeHne B OTKPbITbIX CUCTEMAX TEMNNOCHAXEHUs1 AOMKHO NPUCOEANHATLCS K NojalowemMy n obpaTtHoMy
TpybonpoBoaam ABYXTPYOHbIX BOASIHbIX TEMMOBLIX CETe Yepe3 perynsatop cmelweHus Bogdbl (puc. 9) Ans nogayn B cUCTEMY
ropsidero Bo4oCHaGxeHns1 BOAbl 3a4aHHON TemnepaTypbl.

OT60p BOAbI AN ropsivyero BoAocHabeHust 3 Tpy6onpoBoaoB 1 NprbopoB CUCTEM OTOMMEHUS He 4OMyCKaeTcs.

3.25 B OTKpbITbIX cuUcTemax TensioCHabXeHUsT UMPKYMSIUMOHHBIA  TpybonpoBog CUCTEMbI TOpPSIYEro BOOOCHabXeHUs
pekoMeHayeTCcs NpUCOeanHATb K obpaTHoMy TpybonpoBoady TennoBonW ceTu nocrne otbopa Boabl B CUCTEMY Topsivero
BOAOCHabxeHust (puc. 9, a), Npu 3TOM Ha TpyOONpPOBOAE MEXAY MECTOM OTOOpPa BOAblI U MECTOM MOAKITHOYEHUST LUPKYNSLNUOHHOMO
TpybonpoBoaa AosmkHa npegycmaTtpuBaTbes Anadparma, paccumMTaHHas Ha ralleHve Hanopa, paBHOrO COMPOTMBIIEHUIO CUCTEMBI
ropsidero BoOAOCHabXeHns B LIMPKYNSILLMOHHOM pexume.

3.26 B OTKpbITbIX CUCTEMAX TEMMOCHabXeHNs Npu gaBneHn B obpaTtHoOM TpybonpoBoae TENNOBOW CETWU, HEAOCTAaTOYHOM Ans
nogayn BoAdbl B CUCTEMY ropsiyero BoAoCHabxeHusi, Ha TpybonpoBoae ropsiyeit Boabl MOcre perynsropa CMeLeHns crnegyet
npegycmaTpuBaTb NOBLICUTENbHO-LUMPKYNALUMOHHBIA Hacoc (puc. 9, 6). MNpu aToM ycTaHoBKa AuadparMbl, NpegyCcMOTPEHHOW M.
3.25, He TpebyeTcs.

3.27 Tlopsiiee BOOOCHabXeHWMe [ANns TEeXHONMOrMYEeCKUX HyXAd [onyckaeTcs npedycMaTpuBaTb M3 CUCTEMbl FOpsiyero
BOAOCHabGXeHUs1 ANs XO38MCTBEHHO-ObITOBbLIX HYX[, €Cn napameTpbl BoAbl B CUCTEME XO3SIMCTBEHHO-NUTLEBOrO BOAOMNPOBOAA
yAOBMNETBOPSIIOT TPEOOBAHNAM TEXHONOMMYECKOro NOTPebuMTENsi, Npu yCrnosum:

Hanu4yns ropsiven BoAbl NMTbEBOrO KavyecTBa AN TEXHONOMMYECKUX NPOLIECCOB;

OTCYTCTBUSA NPON3BOACTBEHHOIO BOAOMPOBOAA C KAYECTBOM BOAbI, MPUIroAHbLIM AN AaHHOro TEXHOMOrMYecKoro npotecca.

3.28 Tpu TennocHabXeHWn OT OOHOrO TEMSIOBOTO MyHKTa MPOM3BOACTBEHHOrO UMM OBLECTBEHHOrO 3[4aHWsA, VMMEHLLEro
pasnuyHble CUCTEMbI MNOTPEGNEHNs TENMOThI, KaXAyt U3 HUX CrnedyeT NpUCcCoeauHATbL N0 CaMOCTOSATENbHLIM TpybonpoBogam oT
pacnpegenuTenbHoro (nopatowiero) u cbopHoro (o6paTHOro) KonnekTopoB. [lonyckaeTcsi nNpucoeauHsTb K OdHOMY obLiemy
TpybonpoBody cucTembl TennonotpebneHns, paboTatolume nNpu pasnuyHbIX pexmnmMax, yaarneHHble oT TennoBoro nyHkra 6onee
4YeM Ha 200 M, ¢ NpoBepKo paboTbl 3TUX CUCTEM NPU MakCUMarbHbIX U1 MUHUMarbHBLIX pacxofax v napaMeTpax TenoHOCUTENS.

3.29 OG6paTHbln TpybonNpoBOA4 OT CUCTEM BEHTUNSAUMW NPUCOEAUHSIETCH Nepen  BOOONOAOrpeBaTeneM  ropsiyero
BoAoCHabxeHus | cTyneHu.

Mpu atom, ecnu noTepu OaBNEHUs MO CeTeBOM Boae B Bogonogorpesatene | ctyneHu npesbicaT 50 kMa, oGopyayetcs
nepeMblyka BOKPYr BOAOMNOAOrpeBaTens, Ha KOTOPOW yCTaHaBNMBAOTCA ApoccenbHas anadparma unu perynupyowni Knana,
paccuyMTaHHble Ha To, YToObl NOTeEpU AaBEHUs] B BOAOMNOAOrpeBaTene He npesbillani pacHeTHON BENUYUHDI.

3.30 K napoBbiM TeMnnoBbIM CETAM MOTPEOMTENU TEnnoTbl MOrYT MPUCOEAUHSTLCS: MO 3aBUCMMOM CxemMe — C
HernocpeaCTBEHHON Mogayen napa B CUCTEMbI TENNonoTpebneHns ¢ maMeHeHnem unv 6e3 u3MeHeHus NnapaMeTpoB napa; no
HEe3aBUCUMOW Cxeme — Yepes NapoBoAsiHbie NoOAorpeBaTenu.

VMcnonb3oBaHue Ans Lienei ropsvero BogocHabxeHns napoBbix BogoHarpeeaTenen 6apboTaxHoro Tmna He 4onycKaeTcs.

3.31 lpu HeobxoouMOCTM M3MEHeHMsi NnapamMeTpoB Napa [AOMKHbI NpegycMaTpuBaTbCsl pedyKUMOHHO-OXNaauTenbHble,
peayKuMOHHbIE NN OXMNaanTeNbHbIE YCTAaHOBKM.

PasmelleHre 3TUX YCTPOWMCTB, a Takke YCTaHOBOK cbopa, oxnaxaeHus u Bo3BpaTta koHgeHcata B LTI wnn B UTI cneayet
npegycmaTpuBaTb Ha OCHOBAHWM TEXHWKO-3KOHOMMYECKOro pacyeTa B 3aBUCUMOCTY OT Yucna notpebutenen n pacxoga napa co
CHWXKEHHbIMW MapamMeTpamu, KONMMYecTBa BO3BpALLAEMOro KOHAEHcaTa, a TaKke pacnofnioxeHust noTpebutenen napa Ha
TEPPUTOPUN NPEANPUSTUS.

3.32 lMpwu npoekTnpoBaHuM cuctem cbopa 1M Bo3BpaTa KOHAEHcATa crieqyeT pykoBoAcCcTBOBaTbCA TpeboBaHusimMu pasa. 3 CHul
2.04.07-86".

3.33 B TennoBbIx MyHKTax C ycTaHOBKamu cbopa, OxnaxaeHuss M Bo3BpaTa KOHAEeHcaTa [OOMKHbl NpegycMaTpuBaThbCs
MEepOonpuATUS MO UCMOMb30BaHUIO TENNOTLI KOHAEHCaTa NyTeM:

OXNaXAEHUs1 KOHAeHcaTa B BOAOMOAOrpeBaTensiXx C MCMONb30BaHWEM Harpetol BoAbl ONS1 XO35IMCTBEHHO-ObLITOBLIX MK
TEXHOMNMOrMYeckmx NoTpedbutenei ropsyen Bogpl,

nony4yeHnsi napa BTOPMYHOIO BCKUMAHUS B paclMpUTENbHbIX Gakax C WCMNONb30BaHMEM €ro Afs TeXHONOrm4eckmx
notpebuTenen napa HU3KOro AABIEHNS.

3.34 B TennoBbIX MyHKTax, B KOTOpble BO3MOXHO MOCTYMfIEHME 3arpsi3HEHHOrO KOHAEHcaTa, AOIMKHa npegycmaTtpyBaTtbhbest
npoBepka KayecTBa KoHAeHcaTa B kaxaoM cbopHom 6ake ¥ Ha [ApeHaxHblx TpybonpoBogax. Cnocobbl KOHTpoOns
yCTaHaBMMBaKTCS B 3aBUCUMOCTU OT XapakTepa 3arpsi3HeHMs1 U CXeMbl BOAOMOATOTOBKN Ha UCTOYHMKE TEMNOCHABXeHUsi napoM.

3.35 Ha tpyGonpoBogax TEnnoBbIX CETENW U KOHAEHCATONPOBOAAX NMpPW HeobGXoAMMOCTM MOrMoLLeHMsT N30bLITOYHOro Hanopa
OOJSDKHBI MpegycmaTpmBaThCsl perynsaTopbl AaBfeHns UM ApoccenbHble anadparmel.

4 OBOPYONOBAHUE, TPYBOMPOBOAbI, APMATYPA U TEMJIOBAA U30NALINA



BOOOMOAOOIPEBATEIN

4.1 B TennoBbIX NyHKTax crnefyeT NpUMEHsITb BOASsIHbIE FOPU30OHTarbHbIE CEKLMOHHbIE KOXYXOTPYOHble MM nnacTuH4yaTtble
BoAonoaorpesarteny nNMbo napoBble FOpU30oHTarnbHbIE MHOTOXOL4OBLIE BOAOMNOAOrpeEBATENN.

B kauecTBe KOXyXOTpYOHbIX CEKLIMOHHBLIX BOAOMNOAOrpeEBaTerNei pekoMeHayeTcs NpUMEHATb BOAO-BOASHbIE Nodorpearteny no
FOCT 27590, cocTosiLme U3 CekLmii KoXKyXoTpyBHOro Trna ¢ 6y10KOM OMOPHLIX NEePeropoAok Ans TENNOHOCUTENS AaBneHnem 4o
1,6 MlMa n Temnepatypon oo 150 °C. B kavectBe mnactvHyaTtbiX npumeHsinuck Bogonogorpesatenu no NOCT 15518. OagHako
OHW He npegHasHa4yanucb cneuvanbHo Ans paboTbl B cucTteMax TennocHabxeHuss. OHM rpomo3akm U MeHee 3eKTUBHbI MO
CPaBHEHMIO C KOHCTpyKUMsMKM Takmx dupm, kak Anbda-Jlasane, CBEIM, APY, Letetepm u gp. Ho 3apybexHble dvpmbl He
packpbiBatloT MeTOAMKM nogbopa Bogomnogorpeeateriel, nosTomMy B Npufil. 8 [AaHbl TONbkKO 0OWMe  XapaKTepuCTUKM
peKoOMeHOYEMbIX K MPUMEHEHMIO B TEMMOBbLIX MYHKTaX NiacTUHYaTbiXx BOAONOAOrpeBaTenen nepedumncreHHbIX mpm.

4.2 Ins cuctem ropsiyero BoOOCHabXeHnst 4onyckaeTcs NPUMEHSITb EMKOCTHbIE BOAOMNOAOrPeEBATENM C UCMONb30BaAHMEM WX B
KayecTBe 6akoB-akKyMynsiTOpOB ropsiyeii Boabl B CUCTeMax ropsiiero BOAOCHAOXXEeHWst Mpu YCNOBUW COOTBETCTBUS UX
BMECTUMOCTM Tpebyemoli no pacyeTy BMECTUMOCTU GaKoB-aKkKyMynsiTOPOB.

4.3 [Ina Bo40-BOASHbIX NoAorpesaTenen cneqyeT NnpuHMMaTth NPOTUBOTOYHYHO CXEMY MOTOKOB TEMSIOHOCUTENEN.

[ns ropmsoHTanbHbIX CEKLMOHHbLIX KOXYXOTPYOHbLIX BoAonodorpeeatenei rpewwass Boga M3 TENnoBOW CETU [OSKHA
noctynaTb, AN BogonoaorpeBaTernent CucTem oTonneHns — B Tpybku, Ans BogonogorpeeaTtenien CMCTeM ropsiyero BogocHabke-
HUA — B MEXTPYOHOE NpOCTPaHCTBO.

[ns nnactTuH4aTbIx TennoobMeHHNKOB HarpeBaeMasi Boaa AoMmkHa NpoxoanTb BAOMb NEPBOW U NOCNEAHEN NNacTyhH.

[ns napoBoAsiHbIX nogorpeBaTtenel nap 4OSMKEH NOCTynaTh B MEXTPYOHOE NpOCTPaHCTEO.

4.4 na cucteM ropsiyero BOAOCHaGXEeHMS1 TOpU3OHTarbHbIE CEKLMOHHbIE KOXYXOTPYOHble BOAOMOAOrpeBaTeny AOMKHbI
NPUMEHSITLCS C NaTyHHbIMU TPyOKaMu, @ eMKOCTHbIE — C NaTyHHbIMU UIN CO CTarnbHbLIMU 3MeeBMKamu. [1ns nnacTuHYaTbIX Ten-
NOOBGMEHHUKOB AOMKHbI MPUMEHSATLCS NNACTUHBI M3 HepxaBetoLuen ctanu no MOCT 15518.

4.5 PacyeT noBepxHOCTM HarpeBa BOOO-BOASHbIX MoAgorpeBaTtener Ansi CUCTEM OTOMMEHMS NPOBOAMTCA Npwu Temnepartype
BOAbl B TEMMOBOW CETU COOTBETCTBYIOLLEN pacHETHOM TeMnepaType Hapy>XHOro Bo3ayxa Ansl NPOEeKTUPOBaHWUS OTOMNSEHUs, a Ans
CUCTEM TropsiHero BoAoCHabXeHUs — npu TemnepaType BoAabl B Mofatollem TpyOonpoBoAe TEMMOBOW CETU, COOTBETCTBYHOLLEN
TOYKe wu3fnoma rpadmka TemnepaTtypbl BOAbl UM MWHMManbHOM TemnepaType BOAbl, €CNU OTCYTCTBYeT W3NoM rpadmka
Temnepartyp.

MeTtoguka onpegeneHus pacyeTHOW TENMOBOW MPOU3BOAUTENBHOCTM BOAOMNOAOrpeBaTENien OTOMMEHUs WU ropsiyero
BOAOCHAbXeHUs1, MeToAuKa onpederneHvsi napameTpoB Aflsi pacyeta BogonogorpeBaTeniell CUCTeM OTOMMEeHUst U ropsiyero
BOOOCHaOXeHMA Mpu pasnuyHbIX CXeMax NPUCOEAMHEHMs BogonogorpesaTenen npusegeHbl B npun. 2—6, a B npun. 7, 8
npuBeaeHbl TENMOBOW N rTMAPaBNYECKUIA pacyeTbl BOAO-BOASAHbBIX NOAOrpeBaTenei pasnmyHbiX KOHCTPYKLWIA.

4.6 Kaxpabli napoBoAsiHOW nogorpeBatenb AomkeH ObiTb 060pyaoBaH KOHOEHCATOOTBOAYMKOM MMM PerynsTopom nepenvea
ONs 0TBOAA KOHAEeHcaTa, LWTyuepamn C 3anopHOM apMaTtypor Ans BbiMycka BO3dyxa W Chycka BOAbl M NpegoxXpaHuTenbHbIM
KnanaHoMm, npegycmaTtpvBaeMbiM B COOTBETCTBUM ¢ TpeboBaHusimMK «[MpaBun ycTpoicTBa u 6e3onacHoi akcnnyaTaumMm cocyaos,
paboTatowmx nopa [AaeneHvem» [ocropTexHaasopa. TenroBoW W rmapaBnMYECKUA pacyeT MNapoBOASHbIX MogorpeBaTenen
npuseneH B npun. 9.

4.7 EMKOCTHble BOAOMNoAorpeBaTeny AoMKHbl ObiTb 060pyaoBaHbl NPeaoXpaHUTENbHbIMY KnanaHamu. ycTaHaBnnBaemMbIMy CO
CTOPOHbI HarpeBaemown cpeabl, a Takke BO34yLUHbIMU U CMYCKHbIMU YCTPONCTBAMMW.

4.8 Yucno Bogo-BoAsAHbIX Bogonogorpesartenen cneayet npuHnMMaTh:

ONsi CUCTeM ropsiHero BOAoOCHabXeHUss — [Ba naparnsernbHO BKIOYEHHbIX BOAOMNOAOrpeBaTensi B KaX40W CTyneHu nodorpeea,
paccumTaHHbIX Ha 50 % NPON3BOAUTENBHOCTU KaXabIl;

ONs1 CUCTEM OTONNEHUST 30AaHUA U COOPYXXEHUIN, HEe OOoMyCKalwWMX NepepbiBOB B Nogadve TennoTbl, — ABa napanfenbHo
BKIMIOYEHHbIX BOAOMNOAOrpeBaTens, Kaxabli U3 KOTOPbIX AOMKEH paccumTbiBaTbca Ha 100 % nNpon3BOAUTENBHOCTMU.

Mpn makcMManbHOM TEMnoBOM MOTOKE Ha ropsiiee BogocHabxeHue o 2 MBT wnv npyv BO3MOXHOCTM MOAKIOYEHMS
nepenBWXHbIX BOAOMOAOrpe-BaTeNibHbIX YCTAHOBOK AOMyCKaeTcs npeaycMmaTtpuBatbh B KaXKAOW CTyMeHUM MOoAorpeBa OAMH
BOAOMNoAorpeBateri ropsyero BOAoOCHaGXeHUsl, KpoMe 3[aHuKi, He JOonyckatolwmx NepepbiBOB B nofade TemnnoTbl Ha ropsivyee
BOJOCHabxeHue.

[Ona  nNpoMbIWNEHHLIX W CENbCKOXO3ANCTBEHHbIX  MNPeanpusaTM  YCTaHOBKA  ABYX  NapansiefnibHO  BKMOYEHHbIX
BofonoJorpeBateniel B KaXOOW CTYNeHW ropsidero BOAOCHAOGXKEHUst AONns  XO3\NCTBEHHO-ObLITOBbIX — HYXO — MOXET
npegycMaTpuBaTbCs TONbKO AN NPOM3BOACTB, HE JOMYCKalOLWMX NEPEPLIBOB B NoAaye ropsiyen Boasbl.

Mpu ycTaHOBKe ANsi CUCTEM OTOMSEHNS, BEHTUNSLMM M rOpsiYero BoAoCHabXeHMs NapoBoAsiHbIX BOAOMNOAOrpeBaTenei Yucro
WX JOIMKHO NPUHUMATLCS HE MEHee ABYX BKMOYaeMbIX NapannenbHo, pe3epBHbIe BOAONOA4OrpeBaTeNmM He npegycmMaTpmBaloTCs.

[na TexHonornyeckmnx yCTtaHoBOK, He JOMyCKalLWMX NepepbiBOB B NoAaye TensoTbl, AOMKHbI NpegycMaTpmBaTbCa pesepBHble
BogonoaorpesaTteny PacyeTHasi NpoM3BOANTENBHOCTL pe3epBHbIX BO4ONOAOrpeBaTenen Jo/MKHA NPUHMMATLCS B COOTBETCTBUN C
pPEXMMOM paboTbl TEXHONMOMMYECKNX YCTAaHOBOK NPEeanpUsiTUSI.

HACOCBbI

4.9 lNpwu BbIOOPE NoAKaYMBAKOLLMX HACOCOB YCTaHaBNMBaEMbIX B COOTBETCTBUM C TpeboBaHusiMu n 3 5, cnegyet npyHUMaTh:

nogady Hacoca — Mo pac4eTHOMY pacxody BoAbl Ha BBOAE B Tennosow NyHKT (npun 10);

Hanop — B 3aBMUCMMOCTU OT pacyeTHOro AaBJieHuda B TENMNOBOW CETU U Tpe6yrou4eroc;| AaBneHna B NpucoeanHAeMblX
cuctemax notpebneHunst TennoTsbl.

4.10 ﬂpm Bbl60pe CMecUTernbHbIX HAaCoCOB AJ1A CUCTEM OTONNEeHUdA, yCTaHaBIMBaeMblX B COOTBETCTBUN C Tpe6OBaHI/I$IMI/I nn.
3.4 n3.7 B UTI cnegyeT npyHumartsb:

a) Npu yCTaHOBKE Hacoca Ha nepemblyke Mexay nogatowmm u obpaTHbIM TpyGoNpoBOAaMM CUCTEMbI OTOMMEHNUS:

Hanop — Ha 2—3 M 6onblue NoTepb AaBMEHUs B cMCTEMe OTOMNSeHNst nogady Hacoca G, kr/y — no dopmyne

G=1G,u, @)

roe Ggo— pacyeTHbIN MakCcMMarbHbIA pacxod BOAbl HA OTOMNSIEHME U3 TEMNSTOBOM CETU Kr/4, onpeaensietca no oopmyne

an



G, = 3.6L°max (2)
d

° (t,-t)e

rae Qomax — MakcMMarbHbIA TEMNIOBOM NOTOK HA OoTomnneHue, BT;

c—yaenbHasa TennoemMkocTb BoAbl, kIhx/(kr °C);
U — KO3(hULMEHT CMeLLeHns, onpeaensembii no opmyne

— tl_ tol
tol- tz’

roe t1 — TemnepaTtypa Bogbl B nofalollem TpyGonpoBoae TEMMOBON CETU NMPU pacyeTHOM TeMnepaType Hapy)KHOro Bo3adyxa
ONs NPOeKTUPOBaHNs oTonneHus to, °C;

to1 —TOXe, B nogatolemM TpybonpoBoae cuctembl otonseHus, °C;

t, — TO e, 8 06paTHOM TPyOONPOBOAE OT CUCTEMbI OTOMNSEHUs, °C;

6) Npu ycTaHOBKE Hacoca Ha nojatoLlemM urnv obpaTHOM TpyGOMNpoBoOAE CUCTEMBI OTOMNSIEHUS:

Hanop — B 3aBMCUMMOCTW OT AaBMEHNs B TEMIOBOW CETU U TPeBYHOLLLErocs AaBneHus B CUCTEME OTOMIEHUs ¢ 3anacom B 2—3

u 3

nogadvy Hacoca G, kr/4, — no copmyne
G=11G,, (1+u), @

4.11 CmecuTenbHble HAaCOChl ANA CUCTEM BEHTUMNALMKN, YCTaHaBNMBaeMble B COOTBETCTBUM C N 3 8, cneagyeT npuHumath no n.
4.10, noactaBnasa B cop-mynax ( 1 ) un (4) Bmecto Ggo pacyeTHbIi pacxod BoAbl HA BEHTUNAUMIO Gnmax ONpeaensembii no
copmyne

G, =36—%mm= 5)
o(t;-t2)

rae Qnmax — MaKCUMasbHbIA TEMSOBOM NOTOK HA BeHTUNsUMo BT;

t% — TemnepaTypa Boabl B nogalolleM TpyGOMpoBoAe, MOCTynalolleil B Kanopudepbl, Mpy pacyeTHoil TemnepaType
Hapy>xHoro Bo3aayxa to, °C;

t®, — 7o e, B 06paTHOM TpyGonposoge nocne kanopudepos, °C.

KoadhpmumeHT cmelleHns cnepyet onpeaensts no dopmyne (3), NpMHUMas BMECTO toi U to TpebyeMble TeMnepaTypbl BOAbl B
TpybonpoBoaax 4o 1 nocre kanopudepoB CUCTEMbl BEHTUMALMM MPU PAcCHETHON TeMnepaType Hapy»XHOro Bo3agyxa.

4.12 TMpw BbIGOpE UMPKYNALMOHHBLIX HACOCOB Af1si CUCTEM OTOMSEHUS U BEHTUMAUMM YyCTaHaBMMBaEMbIX B COOTBETCTBUM C
TpebosaHusimu n. 3.10, cnegyeT NpUHUMAT:

nogady Hacoca — Mo pacyeTHbIM pacxofam BOAbl B CUCTEME OTOMMEHNS U BEHTUNALMUK, onpeaerneHHbIM no hopmynam npun.
3;

Hanop — npu yctaHoBke HacocoB B VTIT — no cymme notepb AaBneHus B BOAOMNOAOrpeBaTensx u B cucteMax OTOMMeHus 1
BEHTUNAUUK, a Npu ycTaHOBKe HacocoB B LTI gononHMTenebHO cneayeT yunTbiBaTb NOTEPU AaBMeHus B TennoBbix ceTsax ot LTI
0o Hanbonee yaaneHHbIx UTT.

4.13 lMpwu BbIGOPE KOPPEKTUPYIOLLIMX HACOCOB, YCTaHAaBNUBAEMbIX B COOTBETCTBUM C TpeboBaHuaMY N. 3.9 cnegyeT NpuUHUMaTh:

nogavy Hacoca — Mo pac4eTHOMY pacxoay BoAbl B CUCTEME, Ha TPybonpoBoAax KOTOPOW OH yCTaHaBMNMBAETCS;

Hanop — No MWHWManbHO Heob6XoAMMOMY pacrnofiaraemMoMy Hamnopy B MecTe NMpUCOEeQMHEHWUsI OaHHbIX HACOCOB, BKIOYas
COnpoTMBeHne TpybonpoBoaa 1 PErynupyoLLMX YCTPOUCTB NEPEMbIYUKN.

4.14 Tpw BbIGOPE NOANUTOYHBLIX HACOCOB, YCTaHaBNMBAEMbIX B COOTBETCTBUM C TpeboBaHuaMY N 3.13 cnegyeT NpyHUMAaTh:

nogayy Hacoca — B pasmepe 20 % obGbema BoAbl, HaxodsLencs B TpyOonpoBogax TEMMOBOM CETU M CUCTEM OTOMMEHUS
NOAKMIOYEHHbIX K BOAO-NOAOrpeBaTento;

Hanop — W3 ycrnoBus MogAep)XaHWs CTaTUYEeCKOro AaBfieHWsl B CUCTEMAaxX OTOMSIEHUS U BEHTUNSLUM C NPOBEPKOW paboTbl
CUCTEM B OTONUTENbHbLIA NEPMO NCXOAS U3 NbE30METPUYECKUX FpadOmKoB.

4.15 Yncno HacocoB, ykasaHHbIx B nn. 4.9— 4.14, cnegyeTr NpuMHUMaTb He MeHee [OBYX, OAMH U3 KOTOPbIX SBNSETCH
pes3epBHbIM.

B WTIM npu ncnonb3oBaHun 6ecdyHAaMEHTHbIX LMPKYNSLUMOHHBIX HAacOCOB MNocnegHue OOMnycKaeTcs ycTaHaBnueaTtb 6e3
pesepBa (BTOPOW HACOC XPaHUTCS Ha CKNaae).

Mpu ycTaHOBKE KOPPEKTUPYIOLLIMX CMECUTENbHbLIX HACOCOB Ha nepembldke AOonyckaeTcs NMpuHMMaTh ABa Hacoca, no 50 %
TpebyemMoi nogaym kaxablin, 6e3 pesepsa.

4.16 lMpu nogbope noakayMBaloLMX, CMECUTENbHbBIX U LIMPKYNSLUMOHHBIX HAaCOCOB pacyeTHasi nopgada ux ofmkHa OblTb B
npepenax 0,7—1,1 nogaun npu makcumansHom KM ans gaHHoro Tuna HacocoB. Mpu Gonblumx dakTUdecknx pacxogax Boabl
pekomeHOyeTCs yBenuumMBaTb MapaBnnyeckoe COMNpPOTUBIEHME CUCTEMbl 3a CYET YCTaHOBKM ApOCCerbHbIX AnadparMm unu
NPUMEHSITb HAacoC C perynupyembiM 3reKTponpuBOAOM.

ANADPATMbI U NIEBATOPDI

4.17 OnameTp oTBEPCTUI ApOCcCenbHbIX anadparm d, MM, ycTaHaBNMBaeMbIX B COOTBETCTBUM C TpebosaHuamu nn. 3.26, 3.29
n 3.35, cnegyeTt onpenendatb nNo oopmyne
G

=104 —
d=10 DH (6)

roe G—pacyeTHbIV pacxod BoAbl B Tpybonposoae, T/y;

DH—Hanop, racumeivi ApoccenbHon avadgparmon, M.

MuHUManbHBIN guameTp OTBEPCTUSA APOCCENbHON AnadparmMbl AOIMKEH NPUHMMATLCS paBHbIM 3 MM/

Mpn HeobxoauMmMoOCTH cnepyeT ycTaHaBNMBaThb NocnenoBaTenbHO ABe AnadparMmbl COOTBETCTBEHHO C 6OMbLUMMUK AnaMeTpPamMm
OTBEPCTUI, NPM 3TOM pacCTOsiHWE MeXAay AnadparMamMu JOIMKHO NpuHMMaTbcs He MeHee 10 Dy Tpy6onposoga ( Dy—ycnoBHbIf
avameTp Tpybonposoaa, Mm).
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4.18 [InameTp ropnoBuHbl anesaTtopa dr MM, criegyeT onpeaensaTb no opmyne

_ | Galtru)? )
d=es| =

roe Ggdo — pacyeTHbIN pacxoq BOAbl HA OTOMNMNEHNe U3 TENMOBON CeTU, T/4, onpedensemMbii no opmyne (2);

U — Ko3ahduUMEHT cMeLLeHuns, onpeaensembli no dopmyne (3);

Ho — noTepu Hanopa B cucteme OTOMNSIEHNA NOCIe aneBaTopa npu pac4eTHOM pacxofe BoAbl, M.

Mpwn BbIGOPE aneBaTopa crnegyeT NPUHUMAaThL CTaHO4APTHLINA 3neBaTop ¢ GrvkanlLuMM MEHbLUMM AMAMETPOM FOPrOBUHbI.

4.19 MuHumanbHO Heobxogoumbii Hanop H, M, nepean aneBaTopom A NPEOAOSIEHWS TMOPAaBIIMYECKOrO COMPOTUBMEHUS
aneBaTtopa W NPUCOEOMHEHHOW K HeMy CUCTeMbl oTonneHust (6e3 ydera rMapaBnMYEcKOro COMpOTUBIIEHUS TpyOoNpoBOAOB,
obopynosaHus, npubopoB M apmaTypbl 4O MecTa MPUCOEAVHEHVS 3anesaTopa) AONyckaeTcs onpeaenaTb No NpuUbnvXeHHON
copmyne

H=14H (1+u)?, ®)

4.20 OnameTtp conna anesatopa dc, MM, cnegyeT onpenenate nNo gopmyne
Gz
d.=9.64 Fd" )
h

roe Hi — Hanop nepepn aneBaTopoMm, onpeaensemMbiii No Nbe3oMeTPUYeckomMy rpaduky, M.

OvameTp conna cnegyeTt onpeaensaTb C TOYHOCTbIO A0 AECATbIX A0ONEN MUMMUMETPA C OKPYrMEHWEM B MEHbLUYIO CTOPOHY U
npuHumaTtb He meHee 3 MM. Ecnn Hanop Hi, npeBbiaeT Hanop H, onpeaenexHbiii no dopmyne (8), B ABa pa3a u Gornee, a Takke
B Cry4Yae korga guameTp comnna, onpeaeneHHbin no cdopmyne (9), nonyyaetcs meHee 3 MM, M3ObITOK Hamopa credyeT racutb
perynupyroLmm KnanaHom unu ApoccenbHOM puadparmMon, ycTaHaBnvBaeMbiMM nNepen aneBaTopoM. [uametrp oTBepcTus
Avadparmbl 4OMMKeH onpeaensaTecs no opmyne (6).

4.21 lNepepn aneBaTopoM Ha nogatoLemM TpybonpoBoae pekoMeHayeTcs npeaycMaTpuBaTth NpsMyo BCTaBky AnvHon 0,25 M Ha
dnaHuax.

OvameTp BCTaBKM criegyeTt NpuMHMMaTh paBHbIM anameTpy Tpybonposoaa.

BAKWU U TPA3EBUKU

4.22 Bakun-akkyMynsaTopbl ANs CUCTEM ropsiyero BogocHabxeHust y notpebutenen cnegyeT NpoeKTpoBaTh B COOTBETCTBUM CO
CHwul1 2.04.01-85.

Baku-akkymynatopbl, ycraHaBnuBaemble B LITTT xXunbix panoHOB, OOMKHbI paccynTbiBaTbCs Ha BblpaBHMBAHME CYyTOYHOIO
rpaduka pacxoga BoAbl 3a CyTkM Hanborbliero BogonoTpednexus. MNpyu 3Tom BMECTUMOCTb GaKkoB-aKKyMyrsiTOPOB peKOMEHAYET-
Ccs MpUHMMaTb WMCXOAA M3 YCMOBMW pacyeTa Npou3BOAUTENbHOCTU BOAOMNOAOrpeBaTene Nno cpeaHemy MOTOKY TenmnoTbl Ha
ropsidiee BogocHabxeHue.

BmecTumMoCTb ©akoB-akKyMynsiTOpoB, YCTaHaBMMBAEMbIX HA MPOMbILMEHHBIX UM CENbCKOXO3SINCTBEHHbIX MPEANPUATUSIX,
[OOIMKHA NPUHMMATBLCS B COOTBETCTBUMM C TpeboBaHusimm CHulM 2.04.01-85.

Baku-akkymynaTopbl, paboTawwme noa gaeneHnem Bbiwe 0,07 MIa, gomkHbl cOOTBETCTBOBaTb TpeboBaHusM «[paBun
yCTpoWicTBa 1 6esonacHomn akcnnyaTauuy cocyfoB, paboTatoLumx nog AasneHnem» FocroptexHaasopa.

4.23 B 3akpbITbix cuctemax cbopa, oxnaxaeHus 1 Bo3BpaTta KoHAeHcaTa OOMKHbI MPUHUMATLCA 6aku, KOHCTPYKLMS KOTOPbIX
paccunTaHa Ha paboyee gasnenue ot 0,015 go 0,3 Mla, a B OTKpbITbIX CUCTEMAX — Ha aTMocdepHoe AaBneHve (Nog Hanms).

4.24 Pabo4ylo BMECTUMOCTb M 4YMCno COOpHbIX BGakoB koHAeHcaTa creayeT NpuHUMMaTh B COOTBETCTBMM C TpeboBaHusMM
pa3sa. 3 CHull 2.04.07-86".

4.25 KoHpeHcaTHble 6aku A0MmMKHbI ObITb LUNUHAPUYECKON hopMbl.

MprvMeHeHne NpsiMoyrosnbHbIX 6akoB AONYCcKaeTCs TOMNbKO AN OTCTOsi KOHAEeHcaTa Npy YCrnoBUM HEBO3MOXHOCTU NOSIBINEHUS B
0Oake N30bITOYHOro AaBMNEeHUs.

4.26 [Huwa koHOeHcaTHbIX GakoB, kak NpaBWUMo, AOIMKHbI MPUHUMAaTbLCS cdepuydeckon dopmbl. [lonyckaetcs npuMeHeHue
OHULL, SMNUMNTUYECKON U KOHWUYECcKoW ¢opM, MpuM STOM HEeOTOOPTOBAHHbIE KOHWYECKME AHULLA OOIDKHbI MMETb OOLLMIA LiEeH-
TparbHbIi yron He 6onee 45 °.

4.27 B koHAeHcaTHbIX 6akax LomKeH npegycmMaTprBaTbCs NOK AnaMeTpoM B CBETY He MeHee 0,6 M.

4.28 KoHpeHcaTHble 6aku JOMmKHbI ObITe 060pyaOBaHbl NOCTOSIHHBIMY NECTHULLAMW CHapy»W, a npu BeicoTe 6aka Gonee 1,5
M— TakXe 1 BHyTpu baka.

4.29 KoHpeHcaTHble 6akv [OOmkHbI ObiTb 0OOpPYAOBaHbI: yKa3aTensMu YpOBHS, NpefoXpaHWTeNbHbIMU YCTPOWCTBAMK OT
NOBBILLIEHHOrO AABMEHNUS U, NP HEOBXOANMOCTH, LITYLLEpaMu C KpaHaMu U XONoaubHUKaMm ans otéopa npob.

B kauyectBe npenoxpaHuUTEmNbHbLIX YCTPOMCTB B 6akax AOIMKHbI, Kak NPaBuro, NMPUMEHATLCS NMPenoXpaHUTENbHbIE KranaHsbl;
rmapo3aTBOpbl PEKOMEHOYETCsl NPUMEHATL Npy paboyvem aasneHun B 6ake He Bonee 15 kla.

Ons 6akoB, paboTalowmx nNoa Hanve, NpegoXpaHUTENbHblE YCTPOMCTBA He MpedycMaTpuBaloTcs; STU 6akum AOMmKHbI ObiTb
o6opyaoBaHbl LWTyLEpoM Ansi cooblieHnss ¢ atmocdepor 6e3 yCTaHOBKM Ha HEM 3anopHON apMaTypbl, YCIOBHbIE NPOXOAbl 3TUX
LWITYLIepOB crieayeTt NpMHUMaTh no Tabn. 1.

4.30 Mopgeopa koHAeHcaTa B 6aku JOMKEH NPeayCcMaTpuBaTbCsl HUXE HUXKHENO YPOBHS KOHAEHcaTa.

4.31 Pa3HOCTb OTMETOK Mexay HWXHUM YpPOBHEM KoHAeHcaTa B Gake M OCbl0 HacoCOB Aflsi nMepekadku koHgeHcata u3 6aka
JOmKHa OblTb JOCTaTOYHOW, 4TOObLI 0BecneumBanocb HEBCKMMaHWE KOHAEHcaTa BO BcacbiBaloweM naTtpybke Hacoca, HO He
meHee 0,5 M.

4.32 HapyHasi 1 BHYTPEHHSAS MOBEPXHOCTW KOHOEHCATHbIX 6aKOB LOMKHbI UMETb aHTUKOPPO3UOHHOE NOKPbITUE

4.33 lMpu yCcTaHOBKe PacLUMPUTENbHBIX 6aKoB UX 06beM Vs, M°, crieayeT onpeaensTs no dopmyne

V, = 0.5vxGk (10)

rae N — yaenbHblil 06beM napa B 3aBUCUMOCTM OT AaBneHnst B Gake, M/KI; X — MaccoBOE MapocofepKaHne KoHaeHcaTa B
JoNsAX eanHuLbl, onpeaensemoe no opmyne
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X=—"), 11)
I,
BmecTuMoCTb KOHAEHCATHbIX 1123 5 10 | 15;20 | 25 | 40;50 | 60 | 75 | 100:125 150; 200
Gakos, M°
YCnoBHbIV AnameTp wryuepa, mm| 50 | 70 80 [100] 125 |150f 200 [250]300 350 400

i1, l>—yAenbHoe TennocoaepXaHne KOHAeHCaTa COOTBETCTBEHHO NpW AaBneHWu napa nepep KOHAEHCaTOOTBOAYMKOM W B
paclmpuTenbHoMm 6ake (3HTanbnus BOAbl HA MUHWUWN HaCbILWEHUS), KOK/KT;

I, — yAenbHasl ckpblTas Tennota napoobpa3oBaHus Npy AaBEHNW 8 paclumpuTensHoM 6ake, KIK/Kr;

G— pacyeTHbI pacxod KoHAeHcaTa, T/,

k — koahduULUmeHT, yunThiBaoLWMn Hanu4Me NPoneTHOro napa, KoTopbIi AonycKaeTcs NpuHMMaTh paBHbiM 1,02—1,05.

4.34 PaclumpuTenbHble 6aku JOMKHbI ObITb LMNMHAPUYECcKon hopmbl; AN 6akoB ¢ BHYTPEHHMM AMaMeTpom kopryca go 500
MM OOIMKHbI MPUHUMATBLCA NIOCKME NPUBAapPHbIE UMK ANNUNTUYECKME OHMLLA, a Npy anameTpe 6onee 500 MM — annMNTUYECKUE.

4.35 PaclwmputenbHble 6aku omkHbl 6bITb 060pyA0BaHbl NPeAOXPaHUTENBHBLIMU KIanaHamu.

4.36 NpA3eBMKM B TENNOBbLIX NYHKTax cneayeT npegycmarpusaThb;

Ha nogatoLwemM TpybonpoBoae Npu BBOAE B TEMSOBOW MYHKT HEMOCPEACTBEHHO MOCIE NEPBOW 3anopHOM apMaTypsbl;

Ha obpaTHOoM TpybonpoBoae nepea perynupyoLwmmmn yCTpoMCcTBaMm, Hacocamu, npubopamu yyeta pacxoga BoAbl U TEMMOBbIX
NoToKoB — He 6oree oaHOro.

4.37 Tlepen MexaHWYECKUMW BOAOCYETYMKAMM W NNacTMHYaTbiMM  BoAonogorpesatensMu MO xody BoAbl crnegyet
yCTaHaBnuBaTb ceTyaTble (heppPOMarHnTHbIe PUNbLTPBLI.

TPYBOMNPOBOAbI N APMATYPA

4.38 TpybonpoBoabl B npegernax TeMMoBbIX MYHKTOB AOSMKHbI NMpedycMaTpuBaTbCH U3 CTanbHbIX TPy B COOTBETCTBUM C
TpeboBanusMy CHuMM 2.04.07-86" u CHuMM 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHsieTcs geictBue «[llpaBun  ycTpoilcTBa M 6Ge3onacHon  3akcnnyatauum
TpybonpoBoaoB napa v ropsivert Bogpl» FocroptexHaasopa, AOMMKHbI yAOBNETBOPAThL Takke TpeboBaHusam aTmx Mpaswun.

Tpy6bl, pekoMeHayeMbIe Ans NPUMEHEHWS, NpuBeaeHsbl B npun. 11.

Kpome Toro, ans cetei ropsiyero BOOOCHAOXEHUS B 3aKpbITbIX CUCTEMax TennocHabXeHust cregyetr NpUMEHSATb
OUMHKOBaHHbIe Tpybbl Nno TOCT 3262, TY 14-3-482, TY 14-3-1428 v gpyrue ¢ TOMNWMHOM LIMHKOBOIO NOKPbITUSi He MeHee 30 MKM
Uy SManMpoBaHHble, a TaKke HeMeTannmMyeckme Tpyobl, yAOBNETBOPSAIOLWMNE CaHUTAPHBIM TpeboBaHMAM.

Ons ceTeln ropsiyero BOAOCHabXeHNs1 OTKPbITbIX CUCTEM TENSIOCHaOXEeHUs1 [OMYCKAEeTCsl MPUMEHSITb HEOLIMHKOBaHHbIE TPYObl.

4.39 PacnonoxeHue u kpenneHne TpybONpOBOAOB BHYTPU TEMIIOBOr0 MyHKTA HE AOSMKHbI NPensaTcTBOBaTb CBOOOAHOMY
nepemMeLLeHnio 3KCnyaTauMoHHOro nepcoHana u NogbeMHO-TPaAHCMOPTHBLIX YCTPONCTB.

4.40 Onsa Tpy6onpoBOAOB YCNOBHBIM .AuaMeTpoM 25 MM 1 Bornee B TENMOBbLIX MYHKTaX PEKOMEHAYETCst MPUMEHSATL U3Jennus v
petanu TpybonpoBoaos, onopbl M NoABecku TpybonpoBoadoB, a Takke Gaku paclumpuTernbHble U KOHAEHCaTHble Mo pabounm
yepTexam, pa3paboTaHHbIM DHEPrOMOHTaXMNPOEKTOM Arsi TENMOBbLIX CETEN C NapaMmeTpaMu TEMNOHOCUTENS:

Py £2,5 Mla, t £ 200 °C—pansa BoAbI;

Py £ 4,0 MMa, t £ 425 °C — gna napa.

MepeyveHb BbIMNYCKOB TUMNOBOW AOKYMEHTALMW HA KOHCTPYKUMMW, MU3OENUA W Y3Mbl 30aHUA U coopyxeHun cepum 45.903-13
«M3penusa n getanu TpybonpoBoAoB TeNMNoBbIX ceTen. Paboune vyeptexxu» npueeaeH B npun. 12.

4.41 [nsi kOMNeHcauuu TEenmnoBbIX YANWHEHWI TPyOOMpOBOAOB B TEMSOBbLIX MYHKTAX PEKOMEHOYETCS WUCNOMb30BaTb YIibl
NnoBOpoTOB TPy6onpoBoAoB (CaMOKOMMeEHcauusi). YCTaHOBKY Ha TpybonpoBogax [1-06pasHbiX, JIMH3OBbIX, CUIbGOHHBIX, calb-
HUKOBBIX KOMMEHCAToOpOB crneayeT npegycMaTpuBaTb MpPU HEBO3MOXHOCTM KOMMEHCAuMM TennoBbiX YAMWHEHWA 3a cyeT
camoKoMneHcaumm.

4.42 3anopHas apmaTypa npegycMaTpyBaeTCs: Ha BCeX Nnofatowmx n obpaTHbIX TpybonpoBoaax TENmoBbIX CeTeN Ha BBOAE U
BbIBOAE WX M3 TEMMOBbIX MYyHKTOB!

Ha BcacbIBalLLEM W HarHeTaTenbHOM naTpybkax kaxaoro Hacoca;

Ha NOABOASALLMX M OTBOAALLMX TPYOONpoBoAax kaxaoro BogonogorpesaTens.

B octanbHbIx cnyyasx HeobxoaMMOCTb YCTaHOBKWU 3anopHOW apMaTypbl onpegensieTcsi NnpoekTtoM. [pu 3ToM Yncno 3anopHon
apmaTypbl Ha TpybonpoBogax AOMKHO ObiTb MMHUMAanNbHO HeobxoaumbiM, obecneunBalLMM HagexHyw u 6e3aBapuiiHyto
paboTy. YcTaHoBKa aybnupytoLlein 3anopHoi apMaTypbl AonyckaeTcst npyv 060CHOBaHUMN.

4.43 Ha BBoge TennoBbix ceter B LTI gomkHa npuMeHATbCS CTanbHasi 3anopHasi apmartypa, a Ha BbiBoge u3 LTI
JonyckaeTcsa npegycMaTpuBaTb apMaTypy 13 KOBKOrO MM BbICOKONPOYHOro YyryHa.

3anopHyto apmatypy Ha Boge B UTI ¢ cymmapHOW TennoBoW Harpyskon Ha oTtonnenue u BeHTunsumio 0,2 MBT n 6onee
peKkomeHayeTCs NPUMEHSATL CTanbHY!H.

B npepenax TennoBbIX MNYHKTOB AOMyCKaeTcs npegycMaTpyBaTtb apMaTypy U3 KOBKOrO, BbICOKO-MPOYHOIO U Ceporo YyryHa B
cooTBeTCcTBUMM C «[lpaBunammu yctponcTBa u GesonacHon akcnnyaTauuu TpybonpoBoOoB napa u ropsidein Bogbl» [focropTex-
Haasopa (npwvn. 13).

Ha cnyckHbIX, NPOAYBOYHbLIX U APEHaXHbIX YCTPONCTBAX NPUMEHATL apMaTypy U3 Ceporo YyryHa He JonycKaeTcs.

Mpy ycTaHoOBKe YyryHHOW apMaTtypbl B TENMOBbLIX NMyHKTaxX AOSHKHA NpeaycMaTpuBaTbCs 3aliyTa ee OT HanpshxeHun usrnba. B
TENNOBbIX MYHKTaX AOMYCKAETCst TakkKe NPUMEHEHVEe apMaTypbl U3 NaTyHU 1 GPOH3bI.

4.44 MNpuvHUMaTbL 3anopHY0 apmMaTypy B Ka4ecTBe perynupytoLlen He JonyckaeTcs.

4.45 He ponyckaeTca pasmelleHve apMaTtypbl, ApeHaXHbIX YCTPOWCTB, (bnaHueBbiX U pe3bbOoBbIX COeaAMHEHWU B MecTax
npoknagku TpybonpoBOAOB Haz, ABEPHLIMU M OKOHHBIMU NPOEMaMu, a Takke Hag BOpoTaMu.

4.46 B noasemHbix otaensHo ctoswmx LITI gormkHa npegycmaTtpmBaTtbCs Ha BBoge TPyGonpoBoaoB TENOBOWM CETU 3arnopHasi
apmaTypa C 3neKTponpruBOAOM HE3aBUCKMMO OT AnameTpa TpybonpoBsoaa.

4.47 TpenoxpaHuTenbHble YCTPOMUCTBA AOSMKHbI ObiTb paccyMTaHbl U OTPErynMpoBaHbl Tak YToObl AaBNeHWe B 3aLUMLLEHHOM
anemMeHTe He npeBbilano pacdeTHoe 6onee YeM Ha 10%, a npu pac4eTHoMm aasnerHumn o 0,5 MMNa — He 6onee Yem Ha 0,05 Mna.
PacueT nponyckHol cnocobGHOCTU NpeaoXpaHUTENbHbLIX YCTPOWCTB AOMKeH nponssoanTecs cornacHo FOCT 24570.

4.48 OTbop TennoHocutenst oT naTtpybka, Ha KOTOPOM YCTaHOBMIEHO MNpedoXpaHWUTENbHOE YCTPOWCTBO, HE [AOMyckaeTcs
YcTaHOBKa 3anopHOn apMmaTypbl HENOCPEACTBEHHO Y NPefoXpaHUTENbHbIX YCTPONCTB He AoMNyCKaeTcs.
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MpenoxpaHuTenbHble knanaHbl AOMMKHbI UMETb 0TBOASALME TPYOONpoBoAbl, NpefoxpaHsiowme obcnyxxmBatoLwmii nepcoHan ot
OXOroB npu cpabaTbiBaHUM KnanaHoB. T TpybonpoBoabl AOMKHbI ObiTb 3allyMLLeHbl OT 3amMep3aHusi U o0bopyaoBaHbl Ape-
HaXkamu Ans CrvBa CKannvBaloLLerocs B HUX KOHAeHcaTa. YCTaHOBKa 3anopHbIX OpraHOB Ha HUX He JonyCcKaeTcs.

4.49 Ins NpOMbIBKM 1 OMOPOXHEHUS CMCTEM NOTpebneHns TennoTbl Ha ux obpaTHbIX TPybonpoBoaax 4O 3anopHOWM apMaTypbl
(no xogy TennoHocuTens) npegycMaTpuBaeTcs YCTaHOBKa LWTyuepa C 3arnopHowW apmartypoin. [uameTtp wTyuepa cnegyet
onpeaensite pac4eToM B 3aBUCMMOCTM OT BMECTUMOCTU U HEOOXOAMMOrO BPEMEHWN OMOPOXXHEHUSI CUCTEM.

4.50 Ha tpyGonpoBoaax criegyeT npegycMaTpyBaTh YCTPOMCTBO LUTYLLEEPOB C 3aNOpHOM apMaTypoi

B BbICLUMX TOYKaX BCEX TPYOONPOBOAOB — YCMOBHBIM AMaMETPOM He MeHee 15 MM Ans Bbinycka Bo3ayxa (BO3AYLUHWKMN),

B HU3LLIMX TOYKax TPyOOMpoBOAOB BOAbI M KOHAEHCATa, a Takke Ha KOMNMeKTopax — YCMOBHbIM AMAMETPOM He MeHee 25 MM
ANns crnycka BoAbl (CNYCKHUKMN).

451 B TenmnoBbIX MyHKTaX He [OMycKaeTcs npegycMaTpuBaTb MYCKOBbIE MEPEMbINKM Mexdy nojalwum u obpaTHbIM
TpybonpoBogamMm TEMMOBbLIX CETEN.

4.52 TpepycmatpuBaTb 06BoAHble TpyOOMpoBOAbl AN HAcOCOB (KPOME MOAKAYMBAMOLLMX), SMEBATOPOB, PEryNMPYOLLNX
KrnanaHoB, rpsi3eBUKOB 1 NPUBOPOB ANS y4YeTa TensoBbIX NOTOKOB U pacxofa BoAbl HE JA0MNYyCKaeTCs.

4.53 Ha naponposoge [OMKHbI MpegycMaTpuBaTbCs MYCKOBble (NPSMblE) M NOCTOSIHHbIE (Y4epe3 KOHOEHCaTOOTBOAYMK)
OpeHaxu B COOTBETCTBUU C TpeboBaHusmu pasa. 9 CHull 2. 04. 07-86*.

MyckoBble ApeHaXun AOMKHbI yCTaHaBNMBaTbLCS:

nepep 3anopHoV apmaTypoi Ha BBoAe NapornpoBoAa B TEMMOBOMW MyHKT;

Ha pacnpefenuTenbHOM KOSEKTOpE;

nocne 3anopHON apMaTypbl Ha OTBETBMEHMAX NapONPOBOAOB MPWU YKIOHE OTBETBIIEHUSA B CTOPOHY 3anopHown apmatypbl (B
HWKHUX TOYKax naponposoaa).

[MoCTOsIHHbIE ApEeHaXXM OOMKHbBI YCTaHaBNMBATLCSA B HUXKHMX TOYKax naponposoja.

4.54 Tlpn NpoOEeKTMPOBaHWM cucTem cbopa koHAaeHcaTa HeobxoOMMO y4uTbiBaTb BO3MOXHOCTb NOMagaHus B 3TU CUCTEMbI
nponeTHOro napa B konuyecTtse 2—5 % o6bema BO3BpaLLAaeMOro KoHAeHcaTa.

4.55 YcTponcTtBa Ans OTBOAa KOHAEHcaTa u3 napoBOAsHBLIX Bogonodorpesatenen (KOHOAEHCATOOTBOAYMKU UNN PerynsaTopbl
nepenuea —no n. 4.6) 1 nNaponpoBofoB (KOHAEHCATOOTBOAYMKM — NO M. 4.53) OOMKHbI pasMeLLaTbCa Hke Tovek oTbopa
KOHOEeHcaTa M COeAMHATbCS C HUMMU BEPTMKAmNbHbIMUM UMM TOPU3OHTanbHbIMKM TpybonpoBogamMu C YKNOHOM He MeHee 0,1 B
CTOPOHY YCTPONCTBa Ans oTbopa KoHaeHcaTa.

4.56 Perynstopbl nepenvBa W KOHOEHCATOOTBOAYMKM [OIMKHbI MMETb 0OBOAHblE TpybonpoBoabl, obecneuunBaroLime
BO3MOXHOCTb COpoca KoHAeHcaTa NOMUMO 3TUX YCTPOMCTB.

B cnyyasx korga umeeTcs npoTvBoaaBrieHne B TpybonpoBogax Ansi cbopa koHAaeHcaTa, OOSKHa npedycmaTpuBaTbes
ycTaHoBka obpaTHOro krnanaHa Ha KoHAeHcaTonpoBoae nocne obsoaHoro Tpybonposoaa. O6paTHbIi knanaH AoSKeH ObiTb ycTa-
HOBIEH Ha 06BOAHOM TpybOMNpoBOAE, €Cn B KOHCTPYKLUMM KOHAEHCATOOTBOAYMKA NPeayCMOTPeH 06paTHbIN KnanaH.

4.57 TMpwu BbIGOPE KOHAEHCATOOTBOAYUKOB CIEAYET NPUHMMATD:

pacxod KoHAeHcaTa nocre napoBOAsAHbIX Bogonogorpesatenen — paBHbIM — MakcuMManbHOMY pacxogy napa c
KoacppmumeHTom 1,2, a Ansg ApeHaxa naponpoBOAOB — PaBHbIM MakCMManbHOMY KONMMYECTBY KOHAEHCUPYHOLLEerocs napa Ha
OpeHMpyeMOM yyacTKe naponpoBoga ¢ KOIPPULMEHTOM 2;

naeneHne B TpybonpoBoge nepen  koHaeHcaTtooTBoguukom P;, MMa, — paeHeim 0,95 pgaeneHuss napa nepeg
BOAoOMNoorpesartenemM Unm paBHbLIM AaBneHuno napa B TOMKE JpeHaxa naponposoaa;

AaBneHue B TpyOoNpoBoAe nocne KoHaeHcaTooTBoa4vmka P2, Mna, —onpepnensietcs no dopmyne

P,=aP, (12)

roe a — KoadhpMUMEHT, yunTbiBalOLWMI NOTEPIO AaBMEHNS B KOHAEHCATOOTBOAYMKE U MPU OTCYTCTBUUN AaHHbIX MPUHUMaeMbIn
paBHbIM 0,6. Mpu cBo6ogHOM CrMBe KOHAEHCATa AaBrieHue Ha Bbixoae u3 Tpybonposoaa P2, npuHumaetcs paBHbiv 0,01 MMMa, a
npuv cnuee B OTKPbITbIA 6ak — paBHbIM 0,02 Mna.

4.58 ObpaTHbIe KnanaHbl, KpoMe cryyaeB, ykasaHHbix B nn. 3.5 n 4.56, npegycmaTpuBatoTcs:

a) Ha UMPKYNsSILMOHHOM TpyGonpoBoAe CUCTEMbI FOpsSiYero BOAOCHAOXKEeHWs neped MNpUCOedMHEHMEM €ero Kk obpaTHomy
TpybonpoBoAy TEMNMOBbLIX CETEN B OTKPbITLIX CUCTEMAX TEMNSIOCHAGXEHUS UNKN K BOAONOAOrpeBaTensiM B 3akpbITbIX cuctemax Ten-
NOCHabeHus;

6) Ha TpybonpoBoae XOnoaHoW BOAbl Neper BoAonoAorpeBaTensiMmM CUCTEMbI FOpsSYero BOAOCHabXeHNs 3a BogomMepamu no
XoA4y BOAbI;

B) Ha OTBETBMEHWM OT obpaTHoro TpybonpoBoaa TeMsioBOM CETW nepen PerynsitopoM CMeELUeHWUst B OTKPbITOM cucTeme
TEennocHabXeHus;

r) Ha TpyGoNpoBOAe NepemMbldKM Mexay nopatoLlmMm 1 obpaTHbIM TpyGonpoBogaMmn CUCTEM OTOMMEHUST UMW BEHTUNSALUM NpuU
YCTaHOBKE CMECUTESbHbIX UM KOPPEKTUPYHOLLMX HACOCOB Ha noaatoem nnm obpaTtHoMm TpybonpoBoae 3TUX CUCTEM;

[) Ha HarHeTaTenbHOM naTpybke kaXaoro Hacoca [0 3a[BWKKM NpY yCTaHOBKe Bonee ogHOro Hacoca;

€) Ha ob6BogHOM TpyGonpoBoae y NoAKauMBaoLLMX HACOCOB;

) Ha NoANMTOYHOM TpyGonpoBoAe CUCTEMbI OTOMIIEHUS] MPU OTCYTCTBMM HA HEM Hacoca.

He cneayet npeaycmaTtpuBaTb 06paTHble KnanaHbl, Ayonupytowme obpaTHble knanaHbl, yCTaHaBNIMBaEMble 3@ HaCOCaMM.

4.59 Inametp Tpyb rugposaTBopa, MM, crieqyet onpenensite Npu ycroBmun cBo6oOAHOro crimBa KoHaeHcaTa no gopmyne

d=25JG (13)
roe G— pacyeTHbIN pacxof KoHaeHcaTa, T/4.
BbicoTa 3awmnTHOro cTonba KOHAeHcaTa B rmapo3atBope AOJIKHa NpUuHMMaTbCA B 3aBUCUMOCTU OT AaBlieHnA B KOHOEeHCAaTHOM
Gake, BogonogorpesaTene unu paclumputensHom 6ake no tabn. 2.

Ta6nuua 2
[aenenune, MlMa BbicoTa ctonba koHaeHcaTta, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 55




4.60 lMNnowaab NonepevyHoro ceyeHns Koprnyca pacrnpenenuTenbHOro KosnnekTopa NpMHUMaeTcsl He MeHee CyMMbl nnoLagen
nonepeyYHbIX CeYeHuid, oTBoasWwmMX TpybonpoBoooB, a cOOpPHOrO Konnektopa — nowaneln CeveHWid NOABOASLUNX
TpybonpoBoaos.

4.61 nsa konnektopoB AvameTpom 6onee 500 MM NpuMMeEHEeHMe NITOCKUX HaKnagHbIX NPUMBapHbLIX 3arnyLllek He 4oMnycKaeTcs,
OOMKHbI MPUMEHSATLCS 3arnyLUKX NOCKMe NpuBapHbIe ¢ pebpammn nnu annuMnTUYEcKue.

4.62 HwxHsis Bpe3ka OTBOASALUMX U NOABOASLLINX TPYOONpPOBOAOB B KOJNIEKTOP HE PEKOMEHAYETCS.

Bpeskn nogBoasiuero TpybonpoBoaa pacnpenenuTenbHOro Konnektopa u oteoasiero Tpybonposoga cbopHoro konnektopa
cnegyet npegycMmatpuBaTtb OKOMO HEMOABWMXXHOM ONopbl.

4.63 KonnekTop yctaHaBnueaetcs ¢ yknoHom 0,002 B CTOPOHY CMYCKHOro WwTyLepa.

4.64 MNpegoxpaHuTenbHbIE KnanaHbl Ha KOMneKkTopax crneayet npegycMaTpyBaTh B COOTBETCTBUM ¢ TpeGoBaHusamMu «[pasun
ycTpoicTBa 1 6esonacHoi aKkcniyatauum cocyfoB, paboTalowmx noa AaBneHneM» [focropTexHagsopa npy YCroBHOM Mpoxoae
konnekTopoB 6onee 150 MM 1 B cooTBeTcTBUM C «[TpaBunamu 6e3onacHon akcnnyartaumm TpybonpoBogoB napa v ropsiyen Boabl»
"ocropTtexHagsopa npu ycrnoBHom npoxoge 150 MM 1 MeHee.

TEMJIOBAA U30nAUNA

4.65 [Onsa TpybonpoBoaoB, apMaTypbl, 060pyAoBaHMsS M (naHLEeBbIX COEAMHEHWUIA OOMKHa npegycMaTpuBaTtbCs Tennosasi
nsonsumus, obecnevmBaroLlas Temnepatypy Ha NOBEPXHOCTM TENON3ONALMOHHON KOHCTPYKLMM, PACMONOXEHHOW 8 paboyei nnm
o6cnyXnBaemMon 30He MoMelLeHusl, Ans TennoHocuTenen ¢ Temnepatypoi Bbiwe 100 °C—He Gonee 45 °C, a ¢ Temnepartypoi
Hwke 100 °C—He 6onee 35 °C (npu TemnepaTtype Bo3ayxa nomellenus 25 °C).

Mpy npoekTMpoBaHUM TEMMOBOW M3onAUMM 0BOpyaOBaHWA U TpyOONPOBOAOB TEMSOBbLIX MYHKTOB [OOMKHbI BbIMNOSHATLCSA
TpeboBaHuss CHulM 2. 04. 14-88 «Tennosas usonsuusi obopygoBaHus u TpybonpoBoAoB», a Takke TpeboBaHMSA K TennoBoun
N30NSUMN, coaepxalumecst B ApYrnx OENCTBYIOLMX HOPMATUBHBIX JOKYMEHTaX.

4.66 MaTepuanbl 1 u3genusa ans TENNOU30NsILUOHHBIX KOHCTPYKUMIA Tpy6onpoBoaoB, apMaTypbl U 060pyaoBaHUsi TENMNOBbIX
NMYHKTOB, BCTPOEHHbIX B XWrble U OOLLECTBEHHbIE 3[4aHWSA, OOMKHbI NMPUHMMATBLCS Heroptoume. B kayectBe yHUMUMPOBAHHBIX
MOFYT MPUMEHATLCA  TEMOU3OMSALUMOHHbIE  KOHCTPYKUMM MO «TWUMOBbIM  MPOEKTHbIM  PELUeHUsIM MO MPUMEHEHUIO
TENNOM30NALMOHHbBIX KOHCTPYKLMIA Ans TpybonpoBoaoB 1 060pyaoBaHUst TENOBbLIX 3NEKTPOCTaHumn» (npun. 14).

[o Havana BbIMNOMHEHWS MNPOEKTHOMW AOKYMEHTauuu Mo TENSOBOM M30NSAUMW ONsi KOHKPETHOro obbekTa Nno OCHOBHOMY
BapuaHTy TWMOBbIX TEMMOU3ONALUMOHHBIX KOHCTPYKLUMI PEKOMEHOYETCS COornacoBaTb MOCTaBKY NMPUMEHSIEMbIX MaTepuanos ¢ op-
raHu3auuen, BbIMOSHSAOLWEN TENNOU30NALNOHHbIE paboThl.

4.67 TonwmHa OCHOBHOTO TEMMOU3ONALMOHHOIO Crod Ans apmatypbl U (naHUEeBbIX COeAVHEHWUN MNPUHUMAETCs paBHOW
TOMLMHE OCHOBHOIO TEMMOMU30MALMOHHOTO Crosi TpybonpoBoaa, Ha KOTOPOM OHW YCTaHOBIEHbI.

MprMeHATbL acbecTOLEMEHTHYHO LUTYKaTypKy B Ka4E€CTBE MOKPOBHOIO Crosl TENOM30MNALMOHHBIX KOHCTPYKLMIA C nocnenyoLen
OKPAaCKOW MacrsiHOW KpackoW JonycKkaeTcst TONbKO Anst HeGonbLUMX 06beMoB paborT.

4.68 B 3aBucuMOCTM OT HasHadeHus TpybonpoBoda M napameTpoB cpedbl MOBEPXHOCTb TpybonpoBoaa AofmkHa ObiTb
OKpalleHa B COOTBETCTBYHOLLUIA LIBET U UMETb MapKMPOBOYHbIE HAAMUCK B COOTBETCTBUM C TpeboBaHusiMK «[1paBun ycTponcTea u
6e3onacHon akcnnyaTtaummn TpybonpoBoaoB napa u ropsivei Boapl» focroprexHagsopa.

Okpacka, ycrnoBHble 0003HayeHusi, pa3Mmepbl OyKB M pacnorioXeHne Haanucen OormkHbl cooTBeTcTBoBaTb OCT 14202.
MnactuHyatble TeNNOOGMEHHUKM crieayeT oKpaluMBaTb TEMMOCTOMKOWM 3Marnbio.

5 BOOONOAroTOBKA

5.1 ns 3awmTbl OT KOPPO3nUM U HakMneobpasoBaHusi TPybONPOBOAOB M 060PYAOBAHUS LEEHTPan1M30BaHHbIX CUCTEM FrOpsiYero
BOOOCHabXeHWs, NpucoeanHsAEeMbIX K TEMNMOBbIM CETSIM MO 3aKpbITON cucTemMe TennocHabxeHus (Yepe3 Bogonogorpesartenu), B
TENNOBbIX MYHKTaxX NpegycmaTpyBaeTcs nNpu HeobxoaumocTn obpaboTka Boabl.

3awumty TpybonpoBOOOB ropsyvero BOAOCHAOXEHUS OT BHYTPEHHEN KOppo3vWu CriedyeT OCYLWEeCTBNATb Takke nyTem
MCMONb30BaHUs TpyO C 3alUMTHBIMU MOKPLITUSMMK, NPEUMYLLECTBEHHO 3ManuMpoBaHHbIMKU, KOTOpble obecnevMBaloT Ccamyto
BbICOKYI0 3((PEKTUBHOCTb. OLMHKOBAHHbIE TPYObl AOMKHBLI NMPUMEHSITECSt Bonee orpaHUYeHHO, B 3aBUCKMOCTM OT KOPPO3MOHHbIX
rnokasartenew BoAONPOBOAHOW HArpeTon BOAbl MU B COYETAHUM C NPOTUBOKOPPO3MOHHOM 06paboTko 8 TennoBbIX NyHKTax. BHyT-
PEHHIO pa3BodKy Tpyb cuUCTeM ropsivero BOAOCHaOXeHWs OT CTOSIKOB K MOTpebuTensiM pekoMeHAyeTcs OCYLeCTBMsATb
TEPMOCTOMKUMM TpyDGaMm 13 NONUMEPHbIX MaTepPUaros.

5.2 O6paboTky BoAbl criedyeT npegycMaTtpuBaTh B 3aBUCMMOCTM OT Ka4yecTBa BoAbl, MOAABaAEMON M3 ceTell XO3sNCTBEHHO-
NUTBEBOrO BOAOMpPOBOAA, MaTtepuana Tpyb u ob6opynoBaHUsi CUCTEM ropsivero BOoAOCHabXeHWs, NPUHATBIX B NPOEKTE, a Takke
pe3ynbTaToB TEXHUKO-IKOHOMUYECKMX OOOCHOBAHMN.

5.3 KayecTBO BoAbl, MOCTynatoLen B cUCTeMy ropsiiero BoAocHabxeHus1, OMKHO yaoBneTBopsTh TpeboBaHusm FOCT 2674.

MpoT1BOKOPPO3NOHHAs W NpOTMBOHakuNHasa obpaboTka BoAbl, MogaBaeMoON MNOTPEOUTENAM He [OSbKHa yxXyAwaTb ee
Ka4yecTBo, ykasaHHoe B OCT 2874.

5.4 PeareHTbl M MaTepuvarnbl, NpuUMeHsieMble Ans o6paboTky BOAbl, WMElLWMEe HEMNOCPEeOCTBEHHbIA KOHTaKT C BOOOMW,
nocTynatowieri B CUCTEMY ropsivero BoAoCHabXeHus, JoSkHbl ObiTb paspelleHbl MuH3gpaBom Poccumn ans Mcnonb3oBaHus B
NpaKkTUKe X03NCTBEHHO-NNTLEBOrO BOJOCHABXeEHMS.

5.5 Cnocob 06paboTku Boabl crieayeT BbibupaTbh B COOTBETCTBUM C Npwur. 15.

Mpn ncxogHom Boae C NOMOXUTENbHLIM MHOEKCOM HacbILLeHWs!, KapbOHATHOM XeCTKOCTbo He Gonee 4 Mr-akB/n, CyMMapHbIM
coaepkaHueM xrnopuaoe u cynbgartoB He 6onee 50 mr/n, cogepxaHvem xenesa He 6onee 0,3 mMr/n 06paboTky BoAbl B TEMNOBbLIX
nyHKTax npegycMaTpusatb He TpebyeTcs.

5.6 O6paboTky BoAbl B COOTBETCTBMU C TpeboBaHuamK npwun. 15 cnepyeT, Kak npasBuno, npegycmatpusate B LTI, B UTI
[OOMNyCKaeTcs MNPUMEHEHVWE MarHWTHOW, CUNMKATHOM W ynbTpa3BykoBon o06paboTku Boabl. O6paboTky Bodbl crnegyeT npen-
ycMmaTpuBaTtbh Ans 3awmTel TpyOoK BogonogorpesaTteneit ropsyero BogocHabxeHust ot kapboHaTHOro HakuneobpasoBaHus nyTem
NPUMEHEHNA MarHUTHON UKW yNbTPa3ByKOBOW 06paboTku.

5.7 O6e3xenesvBaHve BOAbl [OOMKHO NpedycMaTpuBaTbCs B OCBETNUTENbHbIX unbTpax (cnegyeT uMcnonb3oBaTb
CTaHAapTHbIE KAaTUOHUTHbIE PUNbTPbI, 3arpy)Kaemble cynboyrnem).

Bopa, noctynatowas B obezxenesvsatowme punbTpbl, AOMKHA cogepkaTb He meHee 0,6 mr Oy, Ha 1 Mr gByXBaneHTHOro
xenesa, cogepxallerocsi B Boge.
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Mpn oTcyTcTBMM B BOAE HEOOXOOMMOrO KOMMYECTBa Kucrnopoga crnegyeT MpoBOAMTbL aspauuio BoAbl Mogayen cxartoro
BO3dyxa unu gobasneHnemM aTMochepHOro Bo3gyxa C NMOMOLLLIO 3XekTopa B Tpybonposog neped hunbTpom OO coaepxaHus
kucnopopa He 6onee 0,9 mr 02 Ha 1 Mr ABYXBaneHTHOro Keresa.

XapakTepucTukmn unbTPYIOLLEro Cros U TEXHONOIrMYeckme nokasaTenu OCBETNUTENbHLIX (UNbTPOB NpuBeaeHsb! B Npun. 16.

5.8 MarHnTHyto 06paboTKy BOAbI HAANEXMUT OCYLLECTBNSATE B 3NIEKTPOMArHUTHbLIX annapartax uny a annaparax ¢ NoCTOsIHHbIMU
MarHuTamu.

5.9 lNMpu BbIGOpE 06e3xene3nBatoLmx GUNbLTPOB U MarHUTHbIX annapaToB CreayeT NpUHUMaTh:

Npou3BOANTENBHOCTL — MO MaKCcMMaribHOMY YaCoBOMY pacxody BOAbl HA ropsiyee BogocHabxeHue, T/Y;

KOnmM4ecTBo — Mo Tpebyemol nponsBoanTensHoCcT 6e3 pesepea;

5.10 HanpsikeHHOCTb MarHMTHOro Nnosisi B paboyemM 3a3ope MarHUTHOrO annaparta He JoSKHa npeBbiwaTbe 159 x10° A/M.

B cnyyae npumeHeHWs anekTpoMarHUTHbIX annapaToB HEO6X0AMMO NpegycMaTpMBaTh KOHTPOMb HanpsXXEHHOCTU MarHUTHOroO
nons no cune Toka.

5.11 Ana peaspaumn BoAbl OOMKHbI MpUHMMaTbLCS Tepmuyeckme feaspatopbl no FOCT 16860, kak npasBuno, CTpyWHble
BepTMKanbHbIe.

[na BakyymMHOM [easpauum [OMNycKaeTCs WUCMNonb30BaTb [AeaspaTtopbl CO CTPYWHbLIMW TapenbyaTbiMUM  KOMOHKaMu npwu
MCXOAHON BOAE C KapOOHATHOW KECTKOCTbIO OT 2 40 4 Mr-3KB/MN UMK C KONOHKaMU C HacaAo4HbIMU KEpaMUYECKMMW KOTMbLaMu npu
BoAe C KapOOHATHOW XECTKOCTblO OO0 2 Mr-3KB/f, npu Bode C kapOOHATHOWM »XEeCTKOCTbio OT 4 A0 7 Mr-3KB/M [OSIKHbI
MCMNONb30BaTbCH AeadpaTopbl CO CTPYNHLIMM TapenbyaTbiMU KOSIOHKaMU B COMETaHUM C MarHMTHoOn o6paboTkoi Boabl.

B aTmocdhepHbIx feaspaTopax Mpu MCXOOHOW Boae C KapOOHaTHOM JKECTKOCTbIO [0 2 Mr-3KB/f AONycKaeTcs NPUMEHSITb
CTPYMHble TapernbyaTble KONOHKMN.

5.12 MNpousBoautenbHOCTb AeaspaTopa, T/4, NPUHUMAETCA N0 CpeaHEMy pacxody BOAbl Ha ropsiiee BogocHabxeHue. Yucno
[easapaTopoB AOMKHO OblTb MUHUManbHbLIM, 6e3 pe3epsa.

5.13 Pa3melleHne geaspaumoHHbIX KOFTOHOK BHE MOMELLEHUS Ha OTKPLITOM BO34yXe HE PEKOMEHAYeTCS.

5.14 Tpu peaspaunn BoAbl B KayecTBe AeaspauMoHHbIX GakoB criegyer npegycmatpuBaTe 6e3HanopHble (OTKpbITbie) Gaku-
akkymynsaTtopbl. Ecnv nocnegHve TpebyroTcs B cUCTEME ropsyero BOAOCHAOXEHWsi, yCTaHOBKA [easpaTopHbix 6akoB He
pekomeHayeTcs.

5.15 B TennoBbIX NyHKTax C AeaspaTOpHOM YCTaHOBKOW criedyeT npegycMaTpyBaTb BO3MOXHOCTb Nodayun BOAbl B CUCTEMY
ropsiyero BoOAOCHabXXeHUsi NOMMMO feasparopa.

5.16 BbICOTY YCTaHOBKM [€a3paTOpPHON KOMOHKM C OTKPbITbIM GakoM-akKymynsaTOpoM cregyeT npuHMMaTth W3 YCroBwus,
obecneyrBatoLLEro NOCTYNEHNE AeadpMPOBaHHON BOAbl CAMOTEKOM Ha KOFIOHKM B 6ak Npu HauBbICLLEM YPOBHE BOAbI B Hake.

5.17 Boga v3 geaspauMOHHON KOMOHKM B Gak-akkyMymnaTop NMofaeTcsl B HWXKHIOK YacTb 6aka nof MMHMMAarbHbIN YPOBEHb
BoAbl No Tpy6am ¢ otBepcTuamMn. OTBEPCTUA pacrnonararTcs BAOSb TPYObl B FOPU3OHTaNbHOW NIOCKOCTHU.

5.18 O6sa3aTenbHbIMM 3MEMEHTaMM BaKyyMHOro [easpaTtopa SBMSATCA OXNaguTenb BbiMapa W rasooTcacbiBarollee
YCTPOWNCTBO ANst 0TBOAA HEKOHOEHCUPYIOLLIMXCS ra3oB U NOAAEpXKaHUSa Bakyyma B AeaapaTtope.

B kauvecTBe rasooTcacbiBaloLLEero ycTpowcTBa crieqyet npegycmatpyBaTb BOAOCTPYMHbIE 3XEKTOpbl C Hacocamu M HGakom
pabouyeli Bogpl. [lonyckaeTcs BMECTO BOAOCTPYMHBIX 3)KEKTOPOB C HACOCaMM NMPUMEHSITb BaKyyM-HacoChI.

Yncno HacCOCOB N IMKEKTOPOB CNeayeT npeaycmaTpuBaTb HE MeHee ABYX K KaXKA0W AeadpauMOoHHON KOMOHKE, OAMH 13 KOTOPbIX
ABNSETCH Pe3epBHbIM.

5.19 [nsa 3awuTbl BHYTPEHHEN NOBEPXHOCTU BaKOB-aKKyMynsiTOPOB OT KOPPO3WKU U [Ea3PMPOBAHHON BOAbl 8 HUX OT aspauuu,
KaKk npaBwro, crnegyetr MNPUMEHsSITb TEPMETU3NPYIOLLYI0 XMOKOCTb Mapku Al-4UW. lMpu SToM B KOHCTpykuum Gaka cnepyet
npegycmaTtpuBaTb YCTPOWCTBO, UCKIOYatoLLee nonagaHne repMeTUsnpytoLLEen XXMaKkocTu 8 CUCTEMY ropsiyero BogocHabxeHus.

HonyckaeTca NpuMeHsiTe komByHaumMio 3almTbl 6akoB OT KOPPO3WM U BOAbl OT aspauun C NMOMOLLbI aHTUKOPPO3NOHHBLIX
NOKPbITUA (Hanpumep, Ha OCHOBE LIMHKCUNuKaTHon komnosnuun «bapbep IM»), a Takke kaToAHOW 3alUMTbl, METANMM3ALNOHHbIX
NOKPLITUA B COMETaHUW C aHTMAdPALMOHHLIMW NMaBalLWUMK LWapUKaMn, N3roTOBMEHHLIMW U3 BCNEHUBAKOLLEroCs MONMMEPHOro
maTtepuana.

Mpy oTCyTCTBMM BakyyMHOW feaspauun 3awmTbl Bogbl B 6akax oT aspauum He TpebyeTcsi, a BHYTPEHHSASA NOBEPXHOCTb HGakoB
JOIMKHa ObIThb 3aLUyLLeHa OT KOPPO3WK 3a CHET NPUMEHEHMUS 3aLUUTHBIX MOKPLITUA UMM KaTOOHOW 3aLLUUThI.

5.20 CunukatHyto obpaboTky BoAbl M ee nopllenavmBaHue, OCYLLECTBMsiEMble COBMECTHO C Aeaspauuen (cm npun. 15),
cnepgyeT npegycmatpveaTb nytem fo6aBneHus B UCXOA4HYH BOOY pPacTBOpa KMAKOrO HaTPUEBOro CTEKna, M3roTOBMSIEMOro Mo
FOCT 13078.

CunukaTtHbI MOAYNb XWMOKOrO HAaTPUEBOro CTekna AoMkeH ObiTb B npegenax 2,8—3,2, Npy 3TOM MeHbLUee 3Ha4yeHne Moayns
cnegyeT NpUHUMaTb NPUM UCXOAHOW BOAE C OTpuUaTeNnbHbIM MHOEKCOM HacbIWEHUs, Bomnbluee—C NONOXUTENbHBIM MHOEKCOM
HacblweHns. [lonyckaeTcs nNpUMeEHeHWe BbICOKOMOAYNbHOMO >XMOKOro CTekna C CunukatHeiM mogynem 3,8 — 4,2 cupmbl
«KapTak».

MpepensHo gonyctnmas koHueHTpaums (MAK) coegnHennn kpemHns 50 mr/n (B nepecyeTe Ha SIOZ'g) B ykasaHHyl0 BENUYMHY
BXOOAT Ha4anbHasa KoHUeHTpauums SIOZ'g B UCXOOHOW BOAE U JO3a BBOAMMOIO XXWOKOro HAaTPMEBOro cTekna.

MoawenaynBaHne [OOMNyCcKaeTCsl Takke OCYLEeCTBNATb APYrMMU peareHTamu, yaoBneTBopsiowymMu TpeboBaHuio n. 5.4
HacTosILLero ceoga npasun.

5.21 o3y Xunakoro HaTpUEBOTrO CTeKNa, BBOAUMOrO Ans cunmkaTHowW obpaboTkm Bogbl, cregyeT npuHumarts no npun. 17.

[na nopwenaynBaHns BOAbI cne,q;/eT npegycMmaTtpueatb BBEAEHWE B MCXOOHYI0 BOAY XWOKOMO HaTpUMEBOro cTekna B
konuyectse 2,8 mr (B nepecyeTe Ha SIO“ ;3 ) Ha 1 Mr cBasbiBaemon yrnekmcnoTbl (CO2), HO He Bbiwe 50 Mr/n ¢ y4eToM HavanbHOn
KOHUEeHTpauunu SIOZ'g B MCXOOHOWN BOAE.

5.22 [o3vpoBaHMe pacTBOpa XWAKOMO HATPUEBOro CTekna Ansi cunvMkaTtHoi o6paboTku M noplienayvnBaHus BoAbl
npegycmMaTpuBaeTCs C MOMOLLbLIO BbITECHUTENbHOMO LWaWboBoro fosartopa, ycraHaBnuBaemoro 6e3 pesepa. [donyckaetcs
NpYMeHeHne aBTOMaTU3MPOBAHHbIX MITYHXEPHbIX HACOCOB-A03aTOPOB.

5.23 MecTo BBOAa pacTBopa XWOKOro HaTPMeBOro CTekna B Body crieayeT npegycMaTpuBaTh:

npu kKapboHATHOM XECTKOCTU UCXOOHOW BOAbI A0 4 Mr-3kB/n — B TpyOONpoBoA XONOAHOM BOAb! 4O BOAOMNOAOrpeBaTens;

npu kapboHaTHOM XecTkocTn Bornee 4 Mr-ske/n M HaNMYMM LUMPKYNSLMOHHOrO TpybonpoBoaa B CUCTEME LEHTPanvM3oBaHHOMO
ropsiyero BogocHabxeHusi — 1 TpybonpoBoA HarpeBaeMol BoAbl HENOCPEACTBEHHO Nepes NoACOEANHEHNEM LIMPKYISLMOHHOIO
TpybonpoBoga, a npu OTCYTCTBUM UMPKYNAUMOHHOrO TpybonpoBogja — B TpybonpoBog ropsdei Bogpl  mocne
BoAonogorpesarens.

5.24 [Ins TexHOmnorn4eckoro KOHTpons kadectsa obpaboTaHHON BoAbl HEO6X0AMMO NpedycMaTpuBaTb YCTPOMCTBO LUTYLIEPOB
C KpaHaMm ycrnoBHbIM Anametpom Dy = 15 MM Ha Tpy6onposogax obpaboTaHHON BOAbI.
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Ha npo6ooT6opHbIX TpybonpoBodax AOMKHbI NpedycMaTpuMBaTbCs XOMOAUNBbHUMKM ANs oxnaxaeHus npo6 go 40 °C. B
cnyyasx KOHTPOMNs codepXaHns B BoAe pacTBOPEHHOIo KMCropoaa M xenesa wryuep otbopa npob, noasoaswmii Tpybonposog u
3MEeeBVK XONOAMIbHMKA AOMKHbI NpeaycMaTpuBaThCsl U3 KOPPO3NOHHO-CTOMKNX MaTepuaros.

6 OTOMNEHUE, BEHTUNALIUA, BOAONPoOBOA U KAHANU3ALIUA

6.1 Mpu NpoeKkTMpoOBaHUN OTOMSIEHUS, BEHTUNALUK, BOAONPOBOAA M KaHanuM3auuu TENNOBbIX MYHKTOB CneayeT BbINOSMHATb
TpeBoBanus CHuIM 2. 04. 05-91°, CHuMM 2.04 01-85, a Takke ykasaHUs HACTOALLEro pasaena.

6.2 OTonneHne NOMELLUEHUI He npedycMaTpyMBaETCH, €CNU UMEKLWMECcs B HWUX TEMMoBbIAENeHMs OoT obopyaoBaHus U
Tpy6onpoBoAOB AOCTAaTOYHbI AN 060rpeBa STUX NOMELLEHNIA.

Mpy HeobxoaAMMOCTM YCTPOMCTBA CUCTEM OTOMIEHWUS, OTAENbHO CTOSALWMX TENnoBbIX MYHKTOB, 3TW CUCTEMbI criegyeT
npucoeauHsATbL K TpybonpoBogam TENMOBbLIX CETE Ha BbIXOAE W3 TEMMOBOrO MyHKTA C YCTAHOBKOW AuadhparMbl ANS rawleHus
M36bITOMHOrO Hamnopa.

6.3 B TennoBbIx NyHKTax AofkKHa NpegycMaTpuBaTbCsl NMPUTOYHO-BLITSXKHAS BEHTUMSAUMUS, paccyMTaHHasi Ha BO34yXO0OMeH,
onpegensieMblii No TENMOBbIAENEHNAM OT TPY60ONpoBoAOB M 060PYA0BaHMS.

TemnepaTypa Bo3gyxa B paboueit 30He B XONOAHbIA U NepexodHbli nepuodbl roga gofmkHa bbiTb He Gonee 28 °C, B Tennbliii
nepuop roga —He 6onee Yyem Ha 5 °C Bblle pacyeTHON TemMnepaTypbl Hapy>XHOro Bo3gyxa no napamerpam A.

Mpu pasmelleHMn TEMNnoBbIX MYHKTOB B XXWIbIX M OOLUECTBEHHbLIX 3[4aHWsIX credyeT Mpou3BOAWTL MPOBEPOYHLIN pacyeT
TEeNnnonoCTyNEHNN U3 NOMELLEHNSI TENMNOBOMO NMyHKTa B CMEXHbIE C HAM NOMeLLeHus. B cnydae npeBbIlLeHns B STUX MOMELLEHUAX
JonycTuMon  TemnepaTypbl BO3gyxa cnegyeT npegycMmartpuvBatb  MeponpusaTUS MO AOMOMHUTENbHOM  Tennovsonsumu
orpakaaroLmnx KOHCTPYKLUMIA CMEXHBIX NOMELLIEHWNIA.

6.4 MNpouncTky TpyGONPOBOAOB B TEMSIOBLIX MYHKTAX U CUCTEM NOTPEDBNEeHNs TennoTel cnegyeT NpovM3BoAMTbL BOAOMPOBOAHOM
BOJOW UNn CXXaTbIM BO3YyXOM.

6.5 OnopoxHeHve TpybonpoeoooB W 00O0OPYyAOBaHWS TEMmoBbIX MYHKTOB M CUCTEM NOTpebneHus TenmnoTbl [AOIMKHO
OCYLLECTBMATLCA CaMOTEKOM B KaHanu3auuio C paspbiBOM CTPYH Yepe3 BOPOHKY, PakoBWHY Wnn BOAOCOOPHLIA mpusiMok. Mpu
HEBO3MOXHOCTN 06ecneunTb OMOPOXHEHWE CUCTEM CaMOTEKOM [OMKEH MnpedycMaTpuBaTbCs PYYHOW HacoC MM Hacoc C
3NeKTPONPUBOAOM.

OnopoxHeHne KoHAeHcaTHbIX GakoB MpedycMaTpuBaeTCsi MO HamnopHbIM KOHOEeHcaTonpoBoAam B BOAOCOOPHLIA MPUSIMOK
JOMnycKaeTcs npegycMaTpyBaTh CMMB KOHAEHcaTa, ocTaBLUerocs B 6ake Hxe YpOBHS BCacbiBalLLMX NaTpyOKOB HAaCOCOB.

6.6 B nony TennoBoro nyHKTa crnegyeT npegycMmaTtpuBaTtb Tpan €crnv OTMETKM CUCTeMbl KaHanusauuym BOAOCTOKa Wnuv
NOMyTHOrO ApeHaxa TennoBbiX CETEW MO3BOMSAIOT OCYLUECTBNATb CaMOTEYHbIA OTBOA CryYariHbIX BOA B 9TW CUCTEMbI, MU BO-
[OCOOPHBIN NPUAMOK NPU HEBO3MOXXHOCTM CaMOTEYHOrO OTBOAA CryYalHbIX BOA,.

6.7 Onsa oTkaykM BOAbl M3 BOAOCOOPHOro NpusiMKa B CUCTEMY KaHanu3auuu, BOOOCTOKA MM NOMYTHOTO ApeHaxa OOImKeH
npegycmaTpuBaTbCs OOUH OpeHaxHbIA Hacoc (6e3 pe3epBa) B noaseMHbIx TENMOBbLIX NyHKTax AOSMKHbLI NpedycMaTpuBaTbCcs ABa
OPEHaXHbIX Hacoca C dneKTponpuBogamMn OOUH U3 KOTOPbIX — pesepBHbln. Hacoc, npegHasHayeHHbIn Ans OTKavyku BoAbl U3
BOAOCOOPHOrO NpusiMKa, He LoMyCKaeTCst UCMONb30BaTh AN MPOMbIBKM CUCTEM NOTPEGNEHNs TENNOThI.

7 ANEKTPOCHABXEHUE U SNEKTPOOBOPYJOBAHUE

7.1 Tlpn NpOEKTUPOBaHWMU 3NEKTPOCHABOXEHMSA W 3NeKTpoobopyaoBaHWS TEMMOBbIX MYyHKTOB CredyeT PyKOBOACTBOBAaTbCSA
TpeboBaHusiMu «lMpaBun ycTporcTBa anekTpoycTaHoBok» (MYJ) 1 ykazaHUsiMM HacTosILLero pasaena.

7.2 TennoBble NyHKTbl B YacTW HaAEXHOCTW 3NeKTpocHabXeHus cnegyeT OTHOCUTb K anekTponpuemMHukam |l kateropum npum
YCTaHOBKe B HUX MnoAkavmBaroLMX CMeCUTENIbHbIX U UMPKYNALMOHHbLIX HACcOCOB CUCTEM OTOMJNIEHUA, BEHTUNALUUKN U ropsdllero
BOOOCHabXeHWs, a Takke 3anopHon apmatypbl Npu TeneynpasneHnu.

7.3 B TennoBbIx MyHKTax crnegyeT npegycmaTtpvBaTb paboyee WCKycCTBEHHOEe ocBelleHune ans VI paspsiga 3puTenbHomn
paboTbl M aBapUHOE OCBELLEHME.

7.4 QOnekTpuyeckne CeTu [OOMKHbl obecneymBaTb BO3MOXHOCTb paboTbl CBapoOYHbIX annapaTtoB W pPy4HOro
3NEeKTPOMEXAHNYECKOrO MHCTPYMEHTA.

7.5 MecTHOe ynpaBrieHue 3adBwKKamy C 3feKTponpuBodaMu M Hacocamy anst nogsemHblx LTI gormkHo gy6nvpoBaTtbes
ANCTaHUMOHHbLIM ynpaBiieHnemM Co WuTa, pacrnosioXXeHHOro Ha BblCOTE HEe HUWXe ﬂJ'IaHI/IpOBO‘-IHOVI OTMETKU 3eMIn.

7.6 AnekTpoobopyaoBaHue LOSMKHO oTBeyaTb TpeboBaHusiM YD ans paboTbl BO BNaXHbIX NMOMELLEHWUSIX, @ B NOA3EMHbIX
BCTPOEHHbIX N MPUCTPOEHHbIX TENJI0BbIX NYHKTAaX — B CbIPbIX NOMeELLEeHUAX.

7.7 Ona MeTannMyeckmx vacTer 3NeKTPoyCTAHOBOK, HE HaxoAsLMXCS NoA HanpsiKeHWeM, OOMMKHO OblTb npeaycMOTpeHO
3a3emrneHue.

8 ABTOMATU3ALIUA N KOHTPOIJ1b

8.1 CpeacTtBa aBTOMaTM3aUMM W KOHTPONS AOIMKHbI obecneynMBatb paboTy TennoBbiX MYHKTOB ©e3 MNOCTOSIHHOro
o6cnyxunBatowero nepcoHana (¢ npebbiBaHnem nepcoHana He 6onee 50 % paboyero BpemeHn).

8.2 ABTOMaTI/I3aLI,I/Iﬂ TennoBbIX MYHKTOB 3aKPbITbIX N OTKPbITbIX CUCTEM TennocHabxXeHus AOIMKHa obecne4ymBaTb:

noaaepXkaHue 3agaHHon TemnepaTypbl BOAbI, NOCTYNaloLWen B CUCTEMY ropsyero BOAOCHabXeHus;

perynupoBaHue nogadn TennoTbl (TeﬂJ'IOBOFO ﬂOTOKa) B CUCTEMbI OTOMNJN1IeHNA B 3aBUCUMMOCTU OT U3MEHEHUA napamMmeTpoB
Hapy>KHOro Bo3ayxa C Lienbio noaaepxaHus 3afaHHoON TeMnepaTtypbl BO3Ayxa B OTanMBaembiX MOMELLEHUSIX;

orpaHn4yeHne makcmmalnbHOro pacxoga sogbl 13 TENMNOBOW CETU Ha TEnnoBon NYHKT NyTeM NPUKPbITUA KnanaHa peryndaropa
pacxoaa TennoTbl Ha oTonneHune 3akpbiTbiX CUCTEM TennocHabXeHus ana otaernbHbIX XKXUMbIX U O6U.I,eCTBeHHbIX 3,anv||7| n MUK-
pOpaIZOHOB C MaKcumMarnbHbIM TENMOBbLIM NMOTOKOM Ha BEHTUNALUIO MeHee 15 % makcmmarnbHOro TenmnoBOro NOToka Ha OTOMNMeHue
nmbo nyTem NpUKpLITUSE KranaHa perynsatopa TemnepaTypbl BOAbl, NOCTYNalollen B CUCTEMY Topsiiero BOAOCHAGXeHus B
TennoBbIX MYHKTaX OTKPbITbIX CUCTEM TennocHabXeHus n 3aKpbITbIX CUCTEM TennocHabxeHus MNPOMbILLUITEHHbIX 3,anv||7|, a Takxe
XWMbIX MUKPOPAWOHOB M OBLLECTBEHHbIX 34aHWIA C MakcuMarnbHbIM TEMMOBbIM MOTOKOM Ha BeHTMnAuuio bonee 15 % makcu-
ManbHOro TEeMnnoBOro MOTOKa Ha oTonneHue. [onyckaeTca orpaHWYeHMe MakCUManbHOro pacxofa BoAbl M3 TENOBOW CETU Ha
TENMOBOW MyHKT NMyTeM YCTAHOBKM CrieumanbHOro perynsitopa c knanaHoMm Ha nogatollem Tpybonposoge. 3Ty e posfib BbINos-
HHAET perynsaTop NOCTOAHCTBA pacxoda BoAbl, yCTaHaBNMBaeMbIn Ha nepembliydke |l cTyneHn Bogonogorpesatens (CM. puc. 8) npu
OTCYTCTBUW PETYNATOPOB pacxoa TensnoTbl Ha OTOMMEHUE U 3aKPbITON 3aABUXKKE NepemMblyku b;
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nogaepxaHue TpebyeMoro nepenaja gaBneHunid Bogbl B nogarollem u obpatHoM TpybonpoBoaax TENsoBbIX CeTeN Ha BBOAE B
LITI wnu ATT npu npeBbileHnn hakTU4eckoro nepenaaa aaBneHuin Hag TpebyembiM 6onee yem Ha 200 kla;

MWHUMarnbHOe 3ajaHHOe AaBreHve B 06paTHOM TpybonpoBoAe CUCTEMbI OTOMMEHUS NPY BO3MOXHOM €ro CHUXKEHWM;

nogaepxaHue Tpebyemoro nepenaga AaBneHWn BoAbl B MnogatoweM u obpaTHom TpybonpoBogax CUCTEM OTOMMEHWUs B
3aKPbITbIX CUCTEMAX TEMNO- CHabXeHUs Npu OTCYTCTBUWU PErynsaToOpoB pacxoda TEnmnoTbl HAa oTonneHue (CM. puc. 7, 8), a Takxke
yCTaHOBKE KOPPEKTUPYIOLLIMX HACOCOB, XapaKTepU3YHOLLMXCSl M3MeHeHeM Hanopa B npefenax 6onee 20 % (B Avana3oHe pabounx
pacxofoB) Ha nepemblyke Mexay obpaTHbIM 1 nogatoLmm TpybonpoBogamu Tenmnoson cetu (cm. puc 1, 2);

BKMIOYEHNE U BbIKMIOYEHWE NOAMUTOYHLIX YCTPOWCTB ANS  NogAepXaHws CTaTMYeckoro AaBfeHnss B cucTemax
TennonotpebneHns nNpu nx He3aBUMCUMOM NPUCOEONHEHWM;

3aWwmTy cuctemM NoTpebneHns TennoTbl OT NMOBbILEHUS AABMEHUS UNWU TeMnepaTypbl BOAbl B TpyOonpoBogax 3TMx CUCTEM Mpwu
BO3MOXHOCTU NPEBbILLEHNS AONYCTUMbIX NapamMeTpoB;

noaaep)KaHue 3agaHHoro AaBneHus BOA4bl B CUCTEME ropsivero BOAOCHa0XEHUS;

BKIMIOYEHWNE U BLIKIIOYEHNE KOPPEKTUPYIOLLMX HACOCOB;

GNOKUPOBKY BKIMIOYEHUS PE3EPBHOrO Hacoca Mpu OTKMHYEeHUM paboyero, 3aluTy CUCTEMbl OTOMIEHUS OT OMOPOXHEHUS
npekpawleHve nogayn Bodbl B Oak-akkyMynsTop WnM B pacluMpuTenbHbll 6ak Mpy HE3aBUCUMOM MPUCOEOMHEHUM CUCTEM
OTOMNIEHNS MO JOCTUXEHUN BEPXHETO YPOBHS B Hake 1 BKMOYEHWE NOANUTOYHBIX YCTPONCTB NPU AOCTWKEHUN HUXKHETO YPOBHS;

BKIMIOYEHWNE U BbIKMIOYEHNE ApeHaXHbIX HACOCOB B NMOA3EMHbIX TEMNMOBbIX MYHKTaxX No 3aAaHHbIM YPOBHAM BOAbl B APEHAXHOM
npusimKe.

lMpumevyaHue — ABTOMaTM3aLMIO AEa3PaLMOHHBIX YCTAHOBOK PEKOMEHAYETCS npegycmaTpuBaTh B cooTBeTCTBUM co CHUIM 11-35-76.

8.3 [Ina yyeTa pacxoga TEnmnoBbiX MOTOKOB M pacxoda BoAbl NOTPeEdUTENsaMU JOIMKHbI NpegycMaTpmBaTtbCst Npubopsbl yyeTa
TENMOBON 3HEPrNM B COOTBETCTBUM C «[1paBunamu y4eta oTrnycka TENnnoBON IHEPrUM».

8.4 lpn He3aBMCMMOM MPUCOEAUHEHUUN CUCTEM OTOMMEHUS K TENMOBbIM CETAM crneayeT npeaycmatpuBaTb ropsiyeBOAHbIN
BOAOMep Ha Tpybonposoae Anst NOANUTKA CUCTEM.

8.5 Pacxogomepbl 1 BOOOMEPbLI OOMKHbI PACCUYUTLIBATLCA HA MakCuUMarbHbIA YacoBOW pacxof TennoHocuTens no npwn. 10 u
nogbupatbes Tak, YToObl CTaHO4APTHOE 3HAYeHWe BEPXHEro npegerna M3MepeHus 6bino 6rmkanwmnm no OTHOLLEHMIO K 3HAYEHMIO
MaKcumaribHOro 4acoBoro pacxopga.

8.6 MNpumeHeHne B OTKPbITbIX CUCTEMAaX TEMMOCHAOXEHNA N cMcTeMax ropsivero BOAOCHatXeHUs1 pTYTHbIX AMPMaHOMETPOB He
ponyckaercs.

8.7 nvHa npsAMbIX y4acTkoB Tpybonposoga [0 M nocre N3MepUTENbHBbIX YCTPOUCTB pacxo4oMEpPOoB AOSMKHA ONpeaensaTbes B
COOTBETCTBUU C MHCTPYKUMSAMU Ha NpMbopbI.

8.8 lMpu nogave OT MCTOYHUMKA TENnOTbl NOTPebWTEN0 napa HEeCKOMNbKUX PasfnuyHbIX MapaMeTpoB AonyckaeTcs Ans ydeTa
BO3BPALLAEMOro KOHAEHcaTa npegycMaTpuBaTb OOWMH pacxogoMep Ha obLueMm KoHAeHcaTonpoBode Mocre KOHAEHCATHbIX
HacoCoB.

8.9 B TennoBbix NyHKTax c pacxodoM TennoTel 6onee 2 3 MBT, kak npaBwumo, AOSBKHbI NpegycMaTpuBaTtbCs crnepylowme
KOHTPOIbHO-U3MepUTENbHbIE MPUOOPHI:

a) MaHOMETpbl camonuulyliue — Mocrfe 3arnopHOW apmaTypbl Ha BBOAE B TEMIOBOW MyHKT Mojatolero u obpaTHoro
Tpy6onpoBoAOB BOASHbLIX TENJOBLIX CETEN, NAaponpoBOAOB U KOHAEHCATONPOBOAOB.

6) MaHOMeTpbI NMoKa3blBaloLMeE:

[0 3anopHOW apmaTtypbl Ha BBOAE B TEMMOBOW MyHKT TPybONpoBOAOB BOASHbLIX TEMMOBbIX CETEW, MaponpoBOAOB U
KOHOEHCaTonpoBOAOB;

Ha pacnpegenutenbHOM U COOPHOM KOMMEeKTopax BOASHbIX TEMMOBbIX CETEN M MaponpoBOAOB, NMOCIE y3na CMELUEHUS, Ha
napornposofax 4o 1 nocne peaykuMOoHHbIX KrnanaHos;

Ha TpybonpoBoaax BOAsHbIX TEMMOBbIX CETEN M NApoNpoBoAax A0 W Nocne perynsitopoB AaBMEHUS;

Ha noparwLmx TpybonpoBogax nocne 3anopHoOM apmMaTypbl Ha KaXX4oM OTBETBMEHUM K CUCTEMaM NoTpebneHns TennoTbl U Ha
0b6paTHbIX TpybonpoBoAax 40 3anopHOM apMaTypbl — U3 CUCTEM NOTPeGNEHNs TENNOThI;

B) WITyLEpbl ANS MaHOMETPOB — [0 U NOCHe rPSA3eBUKOB PUMbTPOB Y BOAOMEPOB;

r) TEPMOMETPbI CamonuLlyliMe — rocne 3anopHOW apmaTypbl Ha BBOAE B TEMMOBOW MyHKT TpybonpoBOOoOB BOASHbIX
TENnoBbIX CETEN, NAPONPOBOAOB U KOHAEHCATONPOBOAOB;

[) TEpMOMETPbI NOKa3blBaKoLLME:

Ha pacnpegenuTenbHOM U COOpPHOM KONNeKTopax BOASIHbIX TEMNIOBLIX CETEN 1 NaponpOBOAOB;

Ha TpybonpoBoaax BOAsIHbIX TEMMOBbIX CETEN NOCE Y3na CMELLEHWS;

Ha noJaroLwmx n obpaTtHbIX TPybonpoBoaax U3 Kaxaowm cucTembl NOoTpebneHns TennoTel No Xo4y BOAbI NEpeL, 3aABWKKON.

8.10 B TennoBbIX NyHKTax ¢ pacxo4oM Tennotbl Ao 2,3 MBT gomnxHbl npegycmaTpuBaTbCs:

a) MaHOMETPbI NoKasbiBaLme:

rnocne 3amnopHoOW apmaTtypbl Ha BBOAE B TEMNOBOM MyHKT TPybGONpoBOOOB BOASHLIX TEMMOBbLIX CETEW, NaponpoBOAOB M
KOHOEHCaTonpoBOAOB;

nocrie yara cMmeLleHus;

[0 1 nocrne perynsitopos AaBreHus Ha TpybonpoBoaax BOAAHbLIX TEMNSIOBbLIX CETEW U NaponpoBOAOB;

Ha napornposojax A0 W nocne peaykKuMoHHbIX KnanaHos;

Ha nopgarwLmx TpybonpoBogax Nocne 3anopHoOM apmMaTypbl Ha KaX4oM OTBETBMEHUM K CUCTEMaM NoTpebneHns TennoTbl U Ha
0b6paTHbIX TpybonpoBoAax 40 3anopHOM apMaTypbl — U3 CUCTEM NOTPeGNEHNs TENNOTHI,

6) WTyuepbl 4N MAHOMETPOB:

[0 3anopHOW apmaTtypbl Ha BBOAE B TEMMOBOW MyHKT TPybONpoBOAOB BOASHbLIX TEMMOBbIX CETEW, MaponpoBOAOB U
KOHOEHCaTonpoBOAOB;

[0 1 nocne rpa3eBuKoB, (uUnbTPOB N BOAOMEPOB,

B) TEPMOMETPbI NMOKa3blBaloLLME:

rnocne 3amnopHOW apmaTtypbl Ha BBOAE B TEMNOBOM MyHKT TPybONpoBOAOB BOASHLIX TEMMOBbLIX CETEW, NaponpoBOAOB M
KOHOEHCaTonpoBOAOB;

Ha TpybonpoBoaax BOAsHbIX TEMMOBbIX CETEN NOCE Y3na CMELLEHWS;

Ha obpaTHbIX TPybonpoBoaax 13 cucTeM NoTpebreHns TennoTbl NO Xo4y BOAbl Nepes 3afBWKKaMMU.

8.11 lMoka3sblBatoLme MaHOMETPbl U TEPMOMETPbI OOMKHbI NpeaycMaTpmMBaTbCa Ha BXOAE M BbixoAe TpybonpoBoAoB rpetoLLen
1 HarpeBaemon BoAbl Afsi KaXA0oW CTyrneHn BoAoNoAorpeBaTeneit CUCTEM ropsiyero BO4OCHaOXEHUS 1 OTOMMEHUS.
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8.12 lNokasbiBatoLme MaHOMETPb! AOSMKHbLI NpeaycMaTpuBaTbCs Nepes BCachbiBaOLLUMMU U NOCHE HarHeTaTenbHbIX naTpyokos
HaCoCOoB.

8.13 lpwn ycTaHOBKE CaMOMULLYLLUX TEPMOMETPOB M MaHOMETPOB CcreayeT npegycMaTpuBaTb KPOME HUX Ha Tex Xe
TpybonpoBoaax WTyLepbl Ans NoKa3blBaoLWMX MAaHOMETPOB U IMNb3bl AN TEPMOMETPOB.

8.14 B cnydyasx korga npubopbl yyeTa pacxofga TennoTbl KOMMMEKTYHTCH CaMONuWyLLMMK WKW NOKasbliBaOWUMK
pacxogoMepamu, TEPMOMETPaMU U MaHOMETpPaMu npegycmaTtpveaTb Aybnvpytolme KOHTPOrbHO-U3MepUTENbHbIE NPUGOPLI He
cnepyer.

8.15 ABTOMaTM3auMiO M KOHTPOSfb YCTAHOBOK cOOpa M BO3BpaTa KOHAEHcaTa creayeT npegycmaTtpvBaTb B 06beme,
ykasaHHom B CHuI 2. 0.4 07-86* aAnst KOHOEHCATHbLIX HACOCHbIX.

8.16 [nsa p[easpaunoHHbIX YCTaHOBOK credyeT npedycMaTpuBaTth CrefyllimMe KOHTPONbHO-U3MepUTeNbHble npubopsi:
TEPMOMETPbI, MOKa3blBaloLMe, yka3aTenu ypoBHs BoAbl B 6akax, MaHOMETPbI, MOKa3blBaloLye 1 camonuLiyLme.

8.17 Ha mecTHOM wWmMTe ynpaeneHns cnegyeT npegycMaTpyBaTth CBETOBYIO CUTHaNM3aumio O BKIMIOYEHUN pe3epBHbIX HAaCcOCOB
N OOCTWKEHUM criedyoLwmnx npegernbHbIX napameTpos:

TemnepaTypbl BOAbl, MOCTyNatoLLen a cMCcTeMy ropsiiero BogocHabxeHus (MUHMManbHas — MakcuMarnbHas);

JaBneHns B obpaTHbix TpybonpoBogax CUCTEM OTOMMEHUst Kaxaoro 3haHus wnu B obpaTHoMm Tpybonposoae
pacnpegenuTenbHbIX ceTer oTonneHns Ha Boixoge us LTI (MMHMManbHble — MakcuMarbHble);

MWHUMarnbHOrO nepenaga AaBfieHWn B nogatowemM u obpaTtHoOM TpybonpoBoaax TEMMoBOW CETU Ha BXOAE W Ha BbIxode W3
LT,

YPOBHEN BOAbI UNW kKoHAeHcaTa B 6akax 1 BOAOCOOPHbIX MpUsiMKax.

Mpu NpyMeHeHWW perynaTtopoB pacxoda TennoTbl Ha OTONMeHWe cneayeT npegycMaTpyBaTth CUrHanNM3auuio O NpeBblLEeHUN
3aJaHHOW BENUYMHbI OTKMOHEHUS pErynupyemoro napametpa.

8.18 MeToamka pacyeTa rpacukoB perynupoBaHusi Mofayn TEnnoTbl Ha OTOMMEHWe y noTpebuTeneln, NnoaaepKMBaeMbIX
cucTemMor aBToMaTtusauun, npegycmaTtpvBaemMon B TENNoOBbIX MyHKTax npveegeHa B npwn. 18. lMpu pacuyete atux rpadukos
cnegyet yuuTbiBaTb MPUHATLIA PEXUM  PErynvpoBaHus OTMyCKa TennoTbl Ha WCTOYHWKE, BHYTPEHHUE TEennoBblAENneHus B
NOMELLEHWNSIX 30aHUIN N COOPY>KEHUIN, METEOPONOrM4ecKkmne ycrnosus n ap.

9 ANCNETYEPU3ALIUA U CBA3b

9.1 [MCTaHUMOHHBLIN KOHTpPONMb 3a paboTon obopygoBaHMA U MNapaMeTpaMu TEMrOHOCUTENS OCYLLEeCTBNSETcs B
OVCNETYEPCKMX NMYHKTax NpeanpusiTus TENMOBbIX ceTei, 0bbeanHeHHoW aucnetyepckoi cnyx6e (OOC) xunoro paoHa, NPoMbILL-
TNEHHOro N CENbCKOXO3AWCTBEHHOIO NPeanpuUATUS UK Ha WUTe ynpaBneHns NCTOYHMKA TenmnoThl.

Mpu TennocHabxeHun OT KOTENbHBLIX MOLHOCTbI0 35 MBT 1 MeHee ancneTyepusaunio npegycMaTpuBaTtb HE PEKOMEHYETCA

9.2 lucneTyepmsaLmsa ocyLLecTBnseTcs:

aBapunHO-NpenynpeanTeNnbHOM CUrHanusauven nytem rnepegady O4HOro obLiero CBETO3BYKOBOIO CUrHama O HapyLUeHUsIX
pexxumoB paboTbl, NpeaycMoTpeHHon B n. 8.17;

OVCTaHUMOHHBLIM YNpaBneHneM TenemMexaHu3aumuen, kak npaBuio, B TENeMexaHn3npoBaHHbIX CUCTEMaX TennocHabXeHus.

Mpu otcytcteum OOC Ha NPOMBILNIEHHOM UMW CENbCKOXO3ANCTBEHHOM MPEeanpuUATUN criegyeTt npegycMaTpyBaTtb aBapumnHO-
npeaynpeauTenbHY CUrHanusaumio U3 MHAMBMAYanbHbIX TENNOBbIX NyHKTOB B LT,

9.3 [wncTaHuMOHHOE ynpaBneHWe crnegyet npegycmatpuBaTb Mpu OOOCHOBaHWM AN KMamnaHoB, PerynupyroLlmx pacxof
TENNOTbI Ha OTOMMEHUE W ropsiyee BoAocHabxeHue, B cootBeTcTBuM ¢ nn. 3.9, 3.10, 3.15 u 3,16 n gns gpyrov apmatypbl 1
o6GopyaoBaHus.

9.4 MNpwn TenemexaHnsauun npeaycmaTpuBaoTCs:

a) Tenem3mepeHue No BbI3OBY CreAyLMX NapaMeTpoB TENNOHOCUTENS:

TemnepaTypbl BoAdbl B nogatollem Tpybonposoae TensnoBol cet Ha Bxoge B LTI nnu UTI npu otcyteteum LTI, ns xunbix
1 OOLLECTBEHHbIX 34aHNI TenenamepeHne TemnepaTypbl npegycmartpyeaeTcs ogHo Ha Bce LTI n UTI B gaHHOM MUKpopaiioHe
npuv TeNNocHabXeHn OT OAHOr0 UCTOYHMKA TENOThI;

TemnepaTypbl BOAbl B noAatoLlem 1 obpaTtHom TpybonpoBogax CUCTEMbl OTOMIEHUST KaXA0ro 3AaHWS;

6) TenmecurHanusaums nyTeM nepegavn OOHOrO O6GLIEero CBETO3BYKOBOTO CUrHana O HapylleHWsX pexuMmoB paboTbl
npegycMmoTpeHHoro n. 8.17;

B) TeneynpasreHue npu o6ocHoBaHWM B 06beme, ykazaHHOM B n. 9.3.

9.5 [Ins TennoBbIX NyHKTOB npwu pacxoge TennoTel 2,3 MBT 1 Gonee cnepyet npegycMaTpvBaTtb TernedOHHY0 CBSi3b C
ANCNEeTYEPCKNUM MYHKTOM.

10 TPEBOBAHUSA MO CHMXEHWUIO YPOBHEM LLYMA U BUBPALIMK OT PABOThbl HACOCHOIO OEOPYJOBAHUSA

10.1 TpeboBaHusA HacTosLeEro pasgerna AOMKHbI cobnoaaTbCa B LENsiX NpeaoTBpalleHusi NPeBbLILIEHUs] YPOBHEW LiyMa U
Bnbpauun, gonyckaembix FTOCT 12.1.003, FTOCT 12.1.012 n CHwuIM 11-12-77 8 3a4aHUsIX CO BCTPOEHHbIMW TEMSIOBLIMU MYHKTaMU 1
Grmsnexalymx K TennoBbIM NMyHKTaM.

ﬂpumeanue — TpeﬁOBaHMﬂ HacTodulero pasgena pacnpoCcTpaHAKTCA Ha TennoBble MYHKTbl MPOMbILUNEHHbIX U CENbCKOXO3ANCTBEHHbIX
I'Ipe,D,I'IpI/IFlTI/II;I, €CIMn OHU NpeayCMOTpPEeHbl TEXHUYECKUM 3agaHneM Ha NPOoeKTUpOoBaHWE TEN10BOro NyHKTa.

10.2 TennoBble NyHKTbI, 0bopyayemMble BecaMmu, He OOMYyCcKaeTcs pasMeLlaTb CMEXHO, Nog UNW Hag NOMELLEHUSMU XUIbIX
KBapTMP, CnanbHbIX U WUIPOBbIX AETCKMX AOLUKOMbHLIX YYpeXAeHU, cnanbHbIMU MOMELLEHUAMW LUKOM-UHTEPHATOB, FrOCTUHUL,
0o6OLLEXMTUI caHaTOPWEB, OMOB OTAbIXa, MAaHCUOHATOB, ManaraMmu U onepauuoHHbIMKU GONbHUL, NOMELEHUAMU C ANUTENbHBIM
npebbiBaHMeM O0nbHbIX, KAOMHETaMN Bpayel, 3puTeNbHBIMU 3anamMun 3penuLHbIX NPeanpusTUA, 3a UCKIMIOYEHMEM TeX MYyHKTOB,
roe ycrtaHaBnuearTca 6ecyHaaMeHTHble Hacockl, obecneynBalolme ypoBEHb 3BYKOBOTO AaBMEHUSI B CMEXHbIX MOMELLEHUSIX,
He npesbiwawmn gonyctumsli no CHul 11-12-77.

MpumeyaHue — Ha Tennosble NyHKTbI, B KOTOPLIX NpeaycMaTpUBaeTcst ycTaHoBKa 6ecyHAaMEHTHbIX HacoCOB TPeBGOBaHUS HACTOALLEro pasaena
HE PacnpPOCTPaHSATCS.

10.3 MwvHumanbHOe paccTosHMe B CBETY OT OTAENbHO CTOAWMX HaseMHbiX LTI 0o HapyXHbIX CTeH MOMELLEHUN,
nepeyvncneHHbIx B n. 10.2, AOMKHO NPUHUMATLCA HE MeHee 25 M.
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10.4 HapyxHble orpaxgalolme KOHCTPYKLUUN HA3eMHbIX TEMOoBbIX MYHKTOB [ODKHbI WUMETb BEMNWYUHY Mu3onauum oT
BO34YLUHOTO Wyma, onpeaensiemyto B cootsetctamm co CHull [1-12-77.

10.5 HapyxHble aBepu M BOpoTa TEMMOBbLIX NMYHKTOB HE AOSMKHbI, Kak npaBuno, OblTb HanpaBreHbl B CTOPOHY MOMELLEHUI
nepeyvmcrnenHbix B n. 10.2, U JOMKHbI UMETb YNIIOTHEHWE MPUTBOPOB C [OMYCKaeMblM 3a30pOM MO NepumeTpy He bonee 1 m.
HonyckaeTca pasmellaTb HapyXHble OBEPU U BOpOTa B CTEHaX TEMMOBbIX MYHKTOB, OOpalleHHbIX B CTOPOHY Hawbonee
yAaneHHOro U3 ykasaHHbIX MOMELLEHUN.

10.6 HeobxoguMMOCTb MNPUMEHEHUs [NyWKUTENen LWyMa Ha BEHTUMSILUMOHHBIX MpPOemMax B HapYyXHbIX OrpaxxaeHusix
3ByKOMornoLLatLlen o6nmnLoBKN CTEH 1 NOTOSKA U BbIBOP MX KOHCTPYKLIMU JOSMKHbLI ONpeaensiTbCsl pacyeToMm.

3BykonornoLlaroLasi obnvuoBka JoMmKHa NpegycMaTprBaTbCa U3 HECTOpaeMblX MaTepuarnos.

10.7 B oTAenbHO CTOSILLMX TEMMOBLIX MYHKTaX TONWMHA GETOHHOrO nomna AofmkHa NpuHMMaTbesl He MeHee 0,2 M No necyaHown
noAckInke TonwmHon He meHee 0,2 M. [py 3TOM B Ha3eMHbIX TEMMOBbLIX MYHKTaX MO AOMKEH OTAENSATLCA OT HaPYXHbIX Orpax-
OatoLLMX KOHCTPYKUUIA 3a30pOM LUMPUHON He MeHee 0,05 M ¢ 3anofiHeHWEM ero Neckom.

10.8 B oTAenbHO CTOAWMX TEMMOBBLIX MYHKTaX PEKOMEHAYETCS NpeaycMaTpmBaTh XKeCTKOe KpenneHne HacocoB K yHOAMEHTY,
a BO BCTPOEHHbIX W NMPUCTPOEHHbIX TEMMOBbIX MyHKTaxX HAacoChbl cneayeT ycTaHaBnuBaTb Ha BUOPOM30ONMPYOLME OCHOBaHUS!, Kak
npaBuIo, C NPYXUHHbIMWU BUOpOU3oNsiTOpamu.

Ons coeguHeHusi Tpy6onpoBoaoB ¢ naTpybkaMu HAacOCOB AOMKHbI NpeaycMaTpuBaTbCs MMOKue BCTaBKU ANUHOW He MeHee 1
M, YCTaHaBNMBaeMble Kak NnpaBuIio, B FOPU3OHTaNbHOM NNOCKOCTU. B kayecTBe rubkMx BCTABOK Npu TemnepaType TENNoHoCUTENs
0o 100 °C pekomeHOyeTCs NpYHUMAaTL Pe3nHOBbIE HAMOPHbIE pykaBa C TeKCTUNbHbIM Kapkacom no FOCT 18698.

B oToenbHo CcTosilmMX TENMOBbIX NyHKTaX rMOKWe BCTaBKM AOMYCKAETCA He NpedycMaTpuBaTh.

10.9 B mectax BBoga TpybonpoBOOoOB, UAYLWMX OT OTAEMbHO CTOSLLMX WU MPUCTPOEHHBIX TEMMOBbIX MYHKTOB, B 3[AaHWSA
XecTkasi 3agernka Tpyb B CTeHbl U hyHOAMEHTbI STUX 34aHWI He JA0MNyCKaeTcs.

Pa3smepbl oTBEpCTMIN Ans nponycka Tpyb yepes cTeHbl U hyHAAMEHTbI JOMKHbI 0becneunBaTth 3a30p MeXAy NOBEPXHOCTSIMU
TENNON30NALUMOHHON KOHCTPYKUMM TpyObl U CTPOMTENbHOW KOHCTPYKUMIA 3aaHusi. [Ons 3agenku 3asopa crnegyer MNpUMeHaTb
3anacTU4YHbIE BOAOra3oHenpoHuLaemble Mmatepuarnsi.

HenoaBuxHble onopbl Ha 3TMX TPYOONPOBOAAX AOMKHbI PasmeLlaTbC Ha PacCTOSTHUM HE MEeHEee YeM 2 M OT HapY>KHOWN CTEHbI
30aHus.

10.10 Bo BCTPOEHHbIX U NPUCTPOEHHLIX TEMMOBLIX NYHKTaX Nof ornopbl Tpy6onpoBoAoB 1 060pyA0BaHWUSI MPU UX KPEMMeHun K
CTPOUTENbHBIM KOHCTPYKUMUAM 3[4aHMs HeobxoaMMOo npegycmatpuBaTe BMOPOU3ONMPYOLME NPOKNAaAKW, B KavyecTBe KOTOPbIX
peKoMeHayeTCst NPUMEHSITb PE3NHOBbLIE BUOPOUN30NSATOPLI (KOBPUKM).

11 AOMNOJNIHUTENBbHbLIE TPEBOBAHUA K MPOEKTUPOBAHUIO
TEMJIOBbIX MYHKTOB B OCOBbLIX MPUPOAHbIX U KITIMUMATUYECKUX YCNTOBUAX CTPOUTENIBCTBA

OBLNE TPEBOBAHUA

11.1 MNpu NPOEKTMPOBaAHMMN TEMMOBbLIX NMYHKTOB B palioHax ¢ CEMCMUYHOCTbIO 8 GannoB u 6onee, Ha BEYHOMEP3MbIX rPYHTAaX,
Ha nogpabaTbiBaeMblX TEPPUTOPUSIX U B palioHax C NpOocagoyHbIMU OT 3amMadmBaHus rpyHTamu |l Tuna Heobxogumo cobnopaTtb
Tpebosanna CHuMM 2.02.01-83, CHuM 11-7-81" (u3p. 1995 r. ), CHulM 2.02.04-88.

Mpu pa3smellieHn 6akos Ha NPOcaoYHLIX rpyHTax Il Tna cneagyeT cobnioaaTh Takke Tpebosanna CHulM 2.04 02-84".

ﬂpumeanue — I'Ip|/| NPOCagOYHbIX TPYHTaxX | TMna TennoBble NYHKTbI MPOEKTUPYOTCA 6e3 ydyeta TpeﬁOBaHI/II;I AaHHOro pasaena.

PANOHbI C CENCMUYHOCTbLIO 8 U 9 BANIOB

11.2 Pac4yeTHass CEMCMUYHOCTb ANS 34aHMW TEMMOBbIX MYHKTOB AOMKHA MPUMHUMATBCA OAMHAKOBOW C YCTAHOBIIEHHOM
pacyeTHOWM CEeACMUYHOCTBIO ANS 34aHUIA, 06CNYXXMBAaEMbIX TENIOBLIM MYHKTOM.

11.3 BbicoTa 34aHWI Ha3eMHbIX TEMNMOBbIX MYHKTOB HE AOSMPKHA NpeBbiwaTh 4 M.

11.4 3anopHas perynupylowias n npegoxpaHntenbHas apmMaTtypa He3aBMCUMO OT NapaMeTpoB TenroHocuTenen n AmameTpos
Tpy6 AomKHA NPUHMMATBLCSI CTanbHOMN.

11.5 B mecrax npucoeavHeHus TpybonpoBOAOB K HacocaMm, BogonogorpeBatensam u 6akam OOMKHbI NpegycmaTpuBaTbCs
KOHCTPYKLUMN KOMMEHCALMOHHBIX YCTPOWCTB, obecneunBalolumMe NpoaonbHble U YrroBble nepemelleHns Tpybonposogos. [o-
nyckaeTcs npuMeHeHue rnbkmnx BctaBok no I1.10.8 HacTosiLwero ceoga npasuil.

11.6 B mecrax npoxoga TpybonpoBOOOB TEMmnoBbIX ceTer vepe3d hyHAAMEHTbl U CTEHbl 34aHWIA TEMMOBbIX MYHKTOB 3a30p
MeXay MOBEPXHOCTbIO TEMOM3ONSALUMOHHON KOHCTPYKLUKM TpyObl, BEPXOM U CTEHKaMW Npoema AOSKEeH NpedycMaTpuBaTtbCsl He
mMeHee 0,2 M.

[nsa 3agenku 3a3opa criegyeT NPMMEHATb 3NacTUYHbIE BOOOra3oHeNpoHMLaemble Matepuansi.

PAWOHbI BEYHHOMEP3/1bIX FPYHTOB

11.7 TMpu pacyete TpybONpPOBOAOB HAa CaMOKOMMEHCALUMIO TEMMOBbLIX YOANIMHEHUN C LIeNblo MOBbIEHUS TMOKOCTM y4acTKoB
TpybonpoBoaoB Mexay HENOABWXKHBIMU ONopamu pacHeTHOE TENoBoOe YANUMHEHWE ydYacTka cregyeT yBenuumeaTb Ha 20 %.

11.8 3gaHns 1 COOpYXeHWst TENNOBLIX MYHKTOB CNeAyeT NpoekTMpoBaTbh HaA3EMHbBIMU C BEHTUNMPYEMbIMU NOAMNONbAMMU.

11.9 MNpoknaaky TpybonpoBoA4oB crnedyeT npegycMaTpuBaTh Bbille YPOBHSA Nora. YCTPOMCTBO B MOy KaHANoB U NPUSIMKOB He
Jonyckaercs.

11.10 Ons onopoxHeHusi obopynoBaHMsa M TpyOONPOBOAOB TEMMIOBOrO MyHKTA M CUCTEM MNOTpebneHus TenmnoTbl cregyeT
npegycMmaTtpmBaTtb CUCTEMY APEHaXa 1 Cnvsa BOAObl, MCKNIOYaIOLLY0 BO3AENCTBUE TENMNOTLI Ha TPYHT.

11.11 Yucno napannenbHo paboTarolmx BogonodorpesaTtenien Ansi CUCTEM OTOMSIEHWUs] AOMMKHO ObiTb He MeHee [OBYX,
paccyuTaHHbIX Ha 75 % npoM3BOAUTENBHOCTU KaXAblM, @ ANS CUCTEMbl OTOMMEHWUS 34aHUA U COOPYXEHWWN, He OOMYyCKaloLmX
nepepbIBOB B noga4e Tennotsl, — Ha 100 %.

11.12 lMpu npyMeHeHUn apMaTypbl 0BLLENPOMBILLNIEHHOTO Ha3HaYeHUs 1 Kpenexa, M3roTOBMEHHOrO M3 YrNepoaMCTOn cTanu,
OOIMKHbI coBnoaaTbCsl MEPONPUATUSI, UCKIMHOYAKOLLME BO3MOXHOCTb CHUDKEHWUSI TEMMNepaTypbl cTanu Huke MuHyc 30 °C npu Tpas-
CMOPTMPOBAaHWM, XPaHEHUN, MOHTaXe 1 aKCnnyaTauuu.

An



11.13 3arnybneHne 6akoB ropsyen BoAbl U KOHAEHCATHbIX 6aKOB HWXE NIaHMPOBOYHBIX OTMETOK 3EMIN NPU CTPOUTENBLCTBE
Ha BE4YHOMEP3IbIX rPyHTax no npuHumny | (C coxpaHeHnem Mep3rnoro COCTOSIHUSA FPYHTOB) HE JAOMYyCKaeTCs.

NOAPABATbIBAEMbIE TEPPUTOPUU

11.14 Mpwn NpoOEKTUPOBaHUM TEMMOBLIX MYHKTOB Ha noapabaTbiBaeMbiX TEPPUTOPUSIX AOSKHbI cobntogatbcs TpeboBaHUs nn.
11.4—11.6.
11.15 Ycnnus oT HEMOABWXHbBIX ONOP He AOMMKHbI NepeaaBaTbCsl Ha KOHCTPYKLUIO 3aaHUNA.

NMPOCANOYHbIE OT 3AMAYNUBAHUA MPYHTbI

11.16 MNog nonamu TenmnoBbIX MYHKTOB M Gakamu crnepyeT npegycmaTtpuBaTb YMNOTHEHWE TpyHTa Ha rnybuHy 2.0—2,5m.
KOHTYp ynnoTHEHHOro rpyHTa OCHOBaHWS OOMmkeH ObiTb Gonblue rabaputoB COOpPYXeHUs He MeHee YeM Ha 3,0 M B kaxayto
CTOPOHY.

Monbl foMmKHbI 6bITE BOAOHENPOHMLLAEMBIMWU Y UMETL YKIOH He MeHee 0,01 M B CTOPOHY BOAOCOOPHOro BOAOHENPOHMLLAEMOro
npusMka.

B mecTax conpsXeHus NOnoB CO CTEHaMW OOMKHbI NpegycMaTpmBaTbCs BOAOHENPOHULAEMbIE NANHTYCbI Ha BbicoTy 0,1 —
0,2 m.

11.17 PaccTtosiHne OT 6aKoB-akKyMynsTOPOB M KOHAEHCATHbIX 6akoB, pa3MellaemMblX BHE TEMMOBbIX MYHKTOB, 4O 34aHWNA U
COOPYXXEHUI JOMKHO ObITb: NpU rPyHTOBLIX ycroBusix |l Tna (c BogonpoHuUaeMbiMy NOACTMNAOLWMMN rPyHTaMu) He meHee 1,5
TONLLMHBI NPOCaA0YHOrO Cros; NpU rPYHTOBLIX ycnosusx |l Tuna (c BOAoOHENpoHULaeMbIM1 NOACTUNAIOLWMMN FPYHTaMN) He MeHee
TpeX TOMLWWH NPOcaA0YHOro crosi, Ho He 6onee 40 M.

11.18 lMpoknaaky Tpy6bonpoBoAoB crieqyeT npegycMaTpuBaTth, Kak NPaBuIio, Bbille YPOBHS rnora.

HonyckaeTcs npoknaaka TpybonpoBoAoB B BOAOHENPOHMLAEMbIX KaHanax.

11.19 B mecTtax npoxopa TenrnoBbiX ceTer 4vepe3 (pyHOAMEHTbl WNW CTEHbl 30aHWN TEnrnoBblX MYHKTOB 3a30p Mexay
NMOBEPXHOCTLIO TEMMOU3ONSILMOHHON KOHCTPYKUMM TpybonpoBoda v BEpXoM (HWU30OM) OTBEPCTUS OOSKEH npedycMaTpuBaTbCs C
Yy4€TOM BO3MOXXHOWN NPOCaAKM 30aHUS UM COOPYXKEHUS.

NMPUNOXEHUE 1

MWHUMAIbHBIE PACCTOAHUSA B CBETY OT CTPOUTENbHbLIX KOHCTPYKLUMA 0O TPYEONPOBOAOB,
OBOPYOOBAHUA, APMATYPbI, MEXXY MOBEPXHOCTAMW TENNOU3ONALMOHHbIX KOHCTPYKLIUA CMEXHbIX
TPYBOMNPOBOOOB, A TAKXE LULMPUHA NMPOXOOO0B

Ta6bnuua 1
MuHumanbHble paccToAHUA B CBeTy OT prGOHPOBOHOB Ao
CTpPOUTENbHbIX KOHCTPYKUUIM U A0 CMEXHbIX Tpy6onpoBoaos
YCcnoBHbIV AnameTp TpyGonpoBoaos, MM PaccTosiHue oT NoBEpXHOCTM TEMNMON3ONALMOHHON KOHCTPYKLMM TpyOonpoBoaoB, MM, HE MeHee
[0 CTeHbI no ponona | Ao NOBEPXHOCTU TEMMON3ONSALMOHHON KOHCTPYKLIMN CMEXHOIO
nepekpbITUS Tpybonposoga
no BepTMKanv N0 ropu3oHTanu
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
lMpumedyaHue—Ipy PEKOHCTPYKLMKN TEMNOBbIX NMYHKTOB C UCMOMb30BaHNEM CYLLECTBYIOLLMX CTPOUTENMBHbLIX KOHCTPYKLIMIA JOMYCKAETCA OTCTYNMeHne
OT pPa3MepoB, Yka3aHHbIX B faHHOW Tabnuue, HO ¢ yd4eTom TpeboBaHui n. 2.33.

Ta6nuua 2

HanmeHoBaHVe 060pyAoBaHNSA U CTPOUTENbHbBIX KOHCTPYKUMIA, MEXay KOTOPbIMU NPeayCMaTpuBaloTC Npoxoabl LnpuHa npoxopos
B CBETY, MM, He
MeHee

na



Mexay Hacocamu ¢ anekTpoasuraTenamu HanpsxeHvem o 1000 B 1,0
To xe, 1000 B n 6onee 1,2
Mexay Hacocamu 1 cTeHow 1,0
Mexay Hacocamu 1 pacnpeaenuTenbHbIM Wutom unu wmutom KUMnA 2,0
Mexgy BbicTynatoLwmmmn Yactsimu obopyaoBaHus (BOLONOAOrpeBaTenen, rpsiseBUKOB, 3MEBATOPOB M ApP.) UMK BbICTYMALLMMU 0,8
yacTasMu 060opyaoBaHUSI U CTEHON

OT nona unv NepekpbITUS 4O NOBEPXHOCTU TENSON3OMSALIMOHHBLIX KOHCTPYKLIMIA TPYOONpoBOAOB 0,7
[ns obcnyxuBaHus apmaTypbl U KOMNEHCATOPOB (OT CTeHbI 40 chnaHLia apMaTypbl U 4O KOMMEeHcaTopa) Npu AMameTpe

TPYD, MM:

00O 500 0,6
ot 600 no 900 0,7
Mpw ycTaHOBKE ABYX HACOCOB C 3MEKTPoABUraTensMun Ha ogHoM chyHaameHTe 6e3 Nnpoxofa Mexay HAMK, HO ¢ obecrneveHnem 1,0
BOKPYr COBOEHHOW YCTAHOBKM NPOXOA0B

Ta6bnuua 3
MuHuManbHoOe paccTosiHMe B CBeTy Mexay TpybonpoBoaamMu U CTpoUTeNbHbIMU KOHCTPYKLMAMU
HaumeHoBaHve PaccTosHue B cBerty,
MM,
He MeHee

OT BbICTYNaKOLLMX YacTen apmaTypbl UM 06opyAoBaHUs (C y4ETOM TENSOU30NALMOHHOM KOHCTPYKLMM) 10 CTEHbI 200
OT BbICTYNaKOLLMX YacTel HAaCOCOB C 3MeKTpoaBuratensammn HanpshxkeHnem o 1000 B ¢ guameTpom HamnopHoro natpyoka 300
He 6onee 100 MM (nNpu ycTaHoBKe Yy cTeHbl 6e3 npoxoaa) Ao
CTEHbI
Mexay BbICTYNarLWMMM YacTAMIU HAaCOCOB U 3N1EKTPOABUraTenei Npu ycTaHOBKe ABYX HACOCOB C 31EKTPOABUraTeNsMU Ha 300
ofHOM chyHAameHTe y cTeHbl 6e3 npoxoga
OT chnaHua 3aaBUXKKN Ha OTBETBIIEHUM IO MOBEPXHOCTYM TENSION3ONSALMOHHOM KOHCTPYKLIM OCHOBHBIX TPYG 100
OT BbIABMHYTOrO UNUHAENS 3aABWXKKM (UNK LUTYpBana) 40 CTeHbl N nepekpbiTusi npu Dy £ 400 MM 100
To xe, npu Dy 3500 Mm 200
OT nona [o HU3a Tenon3oNALMOHHON KOHCTPYKLUM apMaTypbl 100
OT cTeHbl unu oT cbnaHLa 3aaBUKKM A0 LUTYLLEPOB Ans 100
BbINycKa BOAbI UM BO3ayxa
OT norna urm NepekpbITUS 40 MOBEPXHOCTM TEMNITON3ONSALMOHHON KOHCTPYKLMW TPYD OTBETBNEHUI 300

NMPUNOXEHUE 2

METOAWUKA ONPEOENEHUA PACYETHOW TENNIOBOX NPOU3BOAUTENBHOCTU BOAONOAOMPEBATENEN
OTOIMJIEHUA U TOPAYEIO BOOAOCHABXEHUA

1. PacueTHylo TenmnoBylo MpPOM3BOAUTENLHOCTL BofonoaorpeBatenent Q°°, cnegyeT NpUHUMATbL MO PACHETHBLIM TEMTOBbIM
NoToKaMm Ha OTOMSIeHWe, BEHTUNSALMIO U ropsiiee BoAocHabXeHve, NpUBeaEHHbIM B MPOEKTHON OOKYMEHTaLuUW 34aHWA U Coopy-
XKEHWUN.

Mpn OTCYTCTBMM NPOEKTHOW AOKyMEHTauuu [OMyCKaeTcs onpeaensdTb pacyeTHble TEennoBble MOTOKM B COOTBETCTBUM C
ykasaHuamm CHulM 2.04. 07-86" (Mo yKpyNHEHHLIM nokasaTensm).

2. PacyeTHyl0 TEMNOBYIO MPOM3BOAUTENLHOCTL BOOMNOAOTpERaTenen Ans cucteM otonneHus Q°°y cneayeTt onpeaensts npu
pacyeTHOW TemnepaTtype Hapy>KHOro Bo3gyxa AN NPOeKTMPOBaHUSA OTonneHus t, , °C, 1 NpuHUMaTb N0 MakCUMarbHbIM Tenno-
BbIM NOTOKaM Qomax, ONpeaensieMbiM B COOTBETCTBUM C YkasdaHuem n. 1.

Mpyn He3aBUMCMMOM NPUCOEOUHEHUN CUCTEM OTOMIEHUS WM BEHTUNAUMM 4epe3 obWMi BogonodorpeBaTenb pacyeTHas
TennoBas NPovM3BOAUTENbHOCTL BOAoNoAorpesaTens, BT, onpegensetca no cymme MakCMMmarbHbIX TEMNNOBbIX MOTOKOB Ha OTO-

nrneHne n BeHTUNAuunto:
SP
Qo = Qora*Q
0 0 max nm, ax

3. PacueTHyto TenmnoByto Mpou3BOAMTENbHOCTb BoAdonodorpeBateneit, BT, ana cuctem ropsiyero BogoCHaGXeHUst ¢ y4eTom
noTepb TENnoTbl NOAAILLMMM U LIMPKYNSLMOHHBIMU TpyGonposoaamu Q% BT cneayeT onpenensts npu TemnepaTypax Bofbl B
TOYKE M3romMa rpadmka TemnepaTyp Bofdbl B COOTBETCTBUM C YKa3aHWUsSIMU M. 1, @ Npu OTCYTCTBMMU NPOEKTHOM AOKYMEHTaLuM — Mo
TENnoBbIM NOTOKaM, onpeaensieMbiM Mo crieaylowmm dopmynam

npu HanuyMm GakoB-aKKyMYISITOPOB HarpeBaeMoi BoAbl Y noTpebuTenein — no cpegHemy TEMNSIOBOMY MOTOKY Ha ropsiyee

h
% nnn

33aBUCVMOCTY OT MPUHSATOrO 3anaca TennoThl B 6akax no npun. 7 1 8 ykasaHHoW rnasbl (Mnv no CHuMM 2.04 07-86" —Q:P = Qh );
m

SP
BOAOCHabXeHne 3a oTonuTeNbHbLIA nepuogd, onpeaensiemomy no n. 3. 13,a CHwull 2.04. 01-85, no dopmyne Qh =

[aYa)



NP1 OTCYTCTBMM BaKOB-aKKyMYISTOPOB HarpeBaemoil BoAbl Yy noTpebutenen — no MakcuMarbHbIM TEennoBbIM NOTOKaM Ha
ropsiuee BogocHabxeHve, onpeaensieMbiM o n. 3.13,6 CHulM 2.04.01-85, Q:P = Q: (wrm no CHwMM 2. 04.07-86" Q:P = thax)

4. Tpn OTCYTCTBMM AaHHbIX O BEMWYMHE MOTEPb TEMMoThl TPybonpoBogaMu CUCTEM ropsivero BogoCHabXeHUs JonyckaeTcst
TENnoBble NOTOKU Ha ropsiuee BogocHabxeHve. BT, onpegensite no doopmynam npy Hanmuum 6akoB-akkyMynsTopoB

Qi 3—% Gy (55 t)(1+k.) ®

C .
MNPV OTCYTCTBUM GaKOB-aKKyMyNSTOPOB Qh —— % ><Gh max T Ghmc KTH)(55 - tc), )

roe Kim— KoadpULUMEHT, yUnUTbIBAKOLWMIA NOTEPU TENNOTLI TPYOONpPOBOAaMM CUCTEM FrOpPsiHEro BOAOCHa0XEHWs!, NPUHUMaeMbIA
no taén. 1.

Tabnuua 1
Tunbl cucTem ropsvero BOAOCHabXeHus KoadhhnumeHT, yunTbiBaOLWMA NOTEPU TENSIOTLI TPYOONPOBOAAMMU, KTn
NpuW HaNM4uM TEMOBLIX CETEW ropsivero 6e3 TennoBbIX CeTelN ropsvero
BogocHabxeHus nocre LITI BOJOCHabXeHWS
C n3onvpoBaHHbIMK cTosikaMu 6e3 Nono-TeHLecyLumTenei 0,15 0,1
To xe, C NONOTEHLeCYLUMTENAMN 0,25 0,2
C HEN30IMPOBaHHbLIMY CTOSIKAMU M NOSIOTEHLECYLLUNTENSAMM 0,35 0,3
Tabnuua 2
YncneHHoCTb xutenen 150 250 350 500 700 1000 | 1500 | 2000
KoahhmumeHT YacoBoW HEPABHOMEPHOCTU BOCONOTPEGNEHMS Ky 5,15 4.5 4,1 3,75 3,5 3,27 3,09 2,97
MpopomkeHune Tabn. 2
YNCNEHHOCTb XUTENen 2500 | 3000 | 4000 | 5000 | 6000 [ 7500 [ 10000 | 20000
KoadhdhmumeHT YacoBov HEPAaBHOMEPHOCTU BOAONOTPEONEHUST Ky 2,9 2,85 2,78 2,74 2,7 2,65 2,6 2,4

ﬂpl/l OTCYTCTBMWN AOaHHbIX O KONMn4yecTBe U XapakKTepuctuke BO,D,Opa360prIX np|/|60pOB yacoBon pacxon ropﬂ‘-lel7l BOAbI Ghmax
Ana Xunbix paleHOB aonyckKkaeTca onpeanendaTtb no CbOpMyJ'Ie
[0}
Ghmax - KTa Gh’ (3)

roe Ky — KoadhULMEHT YaCcoBOW HEPABHOMEPHOCTM BOAOMOTPEGNEHNS NPUHMMAEMBbIN Mo Tabn. 2.

lMpumeyaHue — [1ns cucTem ropsiyero BOAOCHabXeHNs, 06CNyKMBaKOLLMX OQHOBPEMEHHO XuUIble N 06LLEeCTBEHHbIE 30aHNs,
KO3(phULMEHT YacOBOM HEPaBHOMEPHOCTU credyeT NPUHUMAaTh MO CYMME YMCIIEHHOCTU XUTENEN B XUIbIX 30aHUAX U YCIIOBHOMN
yncneHHocTH xutenen Uycn B OOLLECTBEHHbIX 3AaHNAX, onpegenseMor no dopmyne

Uycn =0.25 Ggfnm (4)
o6y

roe G hm — cpedHuin pacxon BoAbl Ha ropsiyee BoAoCHabXeHue 3a oTonuTEmNbHbIA nepuod, Kr/4, Ans obecTBeHHbIX
3aaHun, onpegensembl no CHull 2.04.01-85.

Mpn OTCYTCTBUM AaHHbIX O Ha3Ha4YeHUWM OBLLECTBEHHbLIX 3[4aHWIA JonyckaeTcsl npu onpeneneHun koadduumeHTa 4acoBoWn
HepaBHOMEPHOCTM MO Tabr. 2 YCNOBHO YNCMNEHHOCTb XWUTENen NnpuHMmaTh ¢ koadduuneHTom 1,2.

NMPUNOXEHUE 3
METOAWKA ONPEOENEHUA NAPAMETPOB ANl PACYETA BOAOMNOAOMPEBATENEN OTONMNEHUA

1. PacuyeT MoBepXHOCTU HarpeBa BOAOMOZOrpeBaTeneii otonneHns F, M%, NpoBOAWUTCS NpU TemnepaTtype BoAbl B TEMoBOM
CeTU, COOTBETCTBYIOLLEN PacHETHON TEMMepaType HapyXHOro Bo3fyxa Ans MPOEKTUPOBAHWS OTOMMEHWUS!, N Ha PAcUETHYH Mpo-
usBoauTenbHocTb Q°Fo, onpeaeneHHyto no npun. 2 , No dopmyne

Q
_ Yo
F= 1)

kD tcp

2. Temnepatypy HarpesaemMon Boabl cnegyet NpuHUMaTh:

Ha Bxode B BogonogorpeBaTenb tp;, — paBHOW TemnepaType Boabl a obpaTHOM TpybonpoBoae CUMCTEM OTOMSEHUS Npu
TemnepaTtype HapyXHoro Bo3ayxa to;

Ha BbIxode M3 Bogonodorpeeatens tog — paBHOM TemnepaType BoAbl B Nofatllem TpybonpoBoae Tennosbix ceten 3a LTI
unu B nogatoLiem TpybonpoBoae cuCTeMbl OTOMNMEHNS MpW yCTaHOBKe Bogonogorpesatens B UTI npy TemnepaTtype HapyXHoOro
Bo3ayxa to;

Mpumeyanne — lpu HE3aBUCUMOM MPUCOEOVHEHUM CUCTEM OTOMMEHWS U BEHTUNSLMKM Yepe3 obLimin Bogomnogorpesarenb
TemnepaTtypy HarpeBaemow Bofbl B obpaTHOM TpybonpoBoge Ha Bxofde B BOAOMoAorpeBateflb crnegyeT onpenensts C y4eToM
TemnepaTypbl BoAbl NOCMe Npu coeauHeHus TpybonpoBoda cucTeMbl BeHTUNAUMK. [pu pacxoge TennoTbl Ha BEHTUNALUMIO He
6onee 15 % cyMMapHOro MakCMmanbHOro 4YacoBOro pacxofa TensnoTbl Ha OTOMMEeHVWe AOMNyCcKaeTcsl TeMrnepaTypy HarpeBaemon
BOAbI Nepen BoAoMnogorpesartenemM npvHMMaTb paBHOWM TeMrnepaType Bodbl B 06paTHOM Tpy6onpoBoae CUCTEMbI OTOMNSIEHMS.

3. Temnepartypy rpetoLuen Bogpl cnegyet NpyHUMaTh:

Ha BXoAe B BOAOMNOAOrpeBaTBMb — PaBHOW TemnepaTtype BoAbl B nogatowem Tpybonposoge TENnoBOW CETU Ha BBOAE B
TENMOBON NYHKT t1, Npu TemnepaType HapyXHOro Bo3ayxa to,

Ha Bblxoge M3 Bogonogorpesatens to,, — Ha 5—10 °C Bblwe TemnepaTtypbl Bogbl B obpaTHOM TpybonpoBoge cucTembl
OTOMMEHWS NpU pacyeTHOW TemnepaTtype HapyXHOro Bosayxa to;

AN



4. PacyeTtHble pacxoabl Boabl Gao U Gomax, KI/4, ONsi pacyeTa Bogornogorpesarerneit CUCTeM OTOMNMEHUs criedyeT onpenensTb

no dhopmynam:
3.6
Gdo - omax (2)
t 17 t 02)¢

rpetoLLen Boabl
3.6

G — omax 3)
dmax
t o1” t 2JC
Mpn HesaBMCUMOM NPUCOEOMHEHUN CUCTEM OTOMSIEHUS WM BEHTMNALMM Yepe3 oOLMI BOAOMNOAOrpeBaTeNb pacyeTHble
pacxofbl Boabl Ggo M Gomax, KI/4, cneayeT onpeaensaTe No dopmynam:
rpetoLLen Boabl

HarpeBaemou Boabl

Qo)
(t 1 t oz)c

- 3'6(Q0max " Qnmax) (5)
o (t o1 t 2)C

roe Qomax, Qnmax — COOTBETCTBEHHO MakKcumMarbHble TernmnoBble MOTOKMN Ha oTonneHne n BeHTUN4auuto, BT.
5. TemnepatypHbIn Hanop Digp, °C. Bogonogorpesatens OTONneHus onpegenserca no oopmyne

Dt :(tl' to)- (Lo~ t)

Ccp -
2.3I97t ol

toz' tz

6. KoachdpmumeHT Tennonepenayun B 3aBUCUMOCTM OT KOHCTPYKLMM BogoNoAOrpeBaTtens crneayert onpeaensTs no npun. 7—9.

Gdo

HarpeBaemou Boabl

(6)

MPUNOXEHUE 4

METOAWUKA ONPEOENEHUA NAPAMETPOB AN151 PACYETA BOAONOAOIrPEBATENIEN FOPAYEIO
BOAOCHABXEHUSA, MPUCOEAUHEHHbLIX MO OQHOCTYNEHYATOM CXEME

1. PacyeT NoBepXHOCTU HarpeBa BOAOMOAOrpeBaTernen ropsyero BoAocHabXeHus crnegyeT npovs3BoauTb (CM. puc. 1) npu
TemnepaTtype BoAbl B nojatollem TpybonpoBoae TEMNMOBOW CETU COOTBETCTBYIOLLEN TOUKe M3noma rpaduka Temnepatyp BoAbl,
WU NpyY  MUHMMaNbHOM TemnepaType BOAbl, €CnM OTCYTCTBYeT M3NoM rpaduka Temnepatyp, M MO pacyeTHOn
nNpov3BOAUTENBHOCTW, ONPeAeneHHon no npun. 2

SP
ro Qn

kDt,,

rone Q%P onpemensieTcs npu Hanuuum GakoB-akKyMynsiTopoB Mo copmyne (1) npwun. 2, a npuM OTCyTCTBUM GaKoB-
aKKymMynaTopos — no copmyne (2) npwvn. 2.

2. TemnepaTypy HarpeBaemow BOAbl CredyeT MNpuYHUMAaTbL: Ha Bxoge B Boponogorpesatens t— pasBHoW 5 °C ecnu
OTCYTCTBYIOT 3KCMNNyaTauuoHHbIe JaHHbIE Ha BbIXOAEe 13 Boonoaorpesatens tn, — pasHown 60 °C, a npy BakyyMHOW Aeaspaumm —
65 °C.

3. Temnepatypy rpetowen BoAbl cneayet nNpuHMMaTh: Ha BXOA4Ee B Bogonogorpesatens t§ — paBHOM TemnepaTtype BoAbl B
nogatowem TpybonpoBoae TENSIOBOM CETU Ha BBOAE B TEMSIOBOM NYHKT MpW TEMMNepaType HapyXHOro BO3dyxa B TOYKE M3fnomMa
rpachmka TemnepaTtyp BOAbI, Ha BbIxoge M3 Bogo nogorpesatend t¢ — pasHon 30 °C.

4. PacyeTHble pacxogbl Bogbl Ggn M Gp, Kr/4, ons pacyeta BogonogorpeBaTensi ropsiyero BoAOCHabXeHust criegyet
onpegensitb No hopmynam

rpetoLLen Boabl

@



360~
= h (2)
G, ¢t Qo

SP
G - 3°Q" @
(t.- t)e
5. TemnepaTypHbIii Hanop BoAoNoAOrpeBaTenst ropsyero BOAOCHabxeHWs onpeaensieTcs no gpopmyne

(te-t)-(te to)
2.3Igt ¢ L

HarpeBaemou Boabl

Dt = 4

t G- th

6. KoachdpmumeHT Tennonepenayun B 3aBUCUMOCTM OT KOHCTPYKLMM BogoNoAorpeBaTtens crneayert onpeaensTs no npun. 7—9.

MPUNOXEHUE 5

METOAWUKA ONPEOENEHUA NAPAMETPOB AN151 PACYETA BOAONOAOIrPEBATENIEN FOPAYEIO
BOOOCHABXEHUS, MPUCOEANHEHHbIX MO ABYXCTYNEHYATOW CXEME

MeTtoaunka pacyeTta Bogonogorpeeaternei ropsiHero BogoCcHabXeHusl, NPUCOeAMHEHHbIX K TEMMOBOW CETM NO ABYXCTYNeH4YaTon
cxeme (CM. puc. 2— 4) C OrpaHM4Y4eHMeM MaKCUMarnbHOro pacxofa CeTeBOW BOAbl Ha BBOA, MPUMEHsemMas [0 HacTOsLLero
BpeMeHn OoCHOBaHa Ha KOCBEHHOM MeToAde, MO KOTOpOoMYy TenjioBad Npoun3BoAUTENIbHOCTb | CTyneHu Bo,qono,qorpeBaTeneﬁ
onpenensieTcsa 6anaHcoBOW Harpyskon ropsidero BogocHabeHusl, a Il cTyneHn — no pasHuLE Harpy3ok MeXay pacyeTHon u
Harpy3kou lctyneHu. Npu 3TOM He cobGnogaeTcs NPUHLMN HEMPEepbIBHOCTU: TemnepaTypa HarpeBaemoln BOAbl Ha BbixoAe W3
Bogonogorpesatens | cTyneHn He coBrnagjaeT C TemnepaTypoli TOW e Boabl Ha Bxoge BO |l CTynmeHb, YTO 3aTpyaHsieT ee
Mcrnonb3oBaHue Ans MallMHHOIO cYeTa.

HoBas MeToaunKa pacyeTa bonee norn4yHa ana ,D,ByXCTyﬂeH‘-IaTOIZ CXeMbl C orpaHndyeHnemMm MakcumalribHOro pacxoga ceTeBon
BoAbl Ha BBOA. OHA OCHOBaHa Ha TOM MOJIOXEHWM, YTO B Yac MakcumasrbHOro Bogopasbopa npu pacveTHoWn ans nopbopa
BOJOMNoAOrpeBaTeneil TeMrnepaTtype HapyXHOro BO3dyxa COOTBETCTBYIOLEN TOYKE M3NOMa LEeHTpasibHOrO TemnepaTypHOro
rpadovka, BO3MOXHO MNpeKkpalleHve nogayv TennoTbl Ha OTOMNNEHNE, U BCS CETEBas BoAa NOCTYMNaeT Ha ropsiyee BoJoCHabXeHue.

[ns Bblbopa HeobGxoouMoOro Tunopasmepa WM uYMcna CeKUMiA KOXYXOTpyOHoro nmbo uucna nnactvH M 4Yucna Xo[oB
nnactTuH4yaToro BogonoJorpesBaTeniein creqyet onpefennTb MOBEPXHOCTb HarpeBa MO pacyeTHOW MpOV3BOAMTENBHOCTU U
TemnepaTtypam rpeloLen 1 HarpeesaemMon BoAbl U3 TEMMOBOrO pacyeTa B COOTBETCTBUN C HDKENPUBELEHHBIMU hopmynamu.

1. PacyeT noBepxHOCTU HarpeBa F, M2, BOAOMNoAorpeBartenein ropsyero BOOOCHAOXeHWUs1 OOMmKeH MNpou3BOAMTLCS Npu
TemnepaTtype BoAbl B nogatoliem TpybonpoBoae TEMNroBOM CETW, COOTBETCTBYIOLLEN TOYKe u3noma rpaduka TemnepaTyp Boabl

Ar



UM Npu MUHMManNbLHOW TemnepaType BOAbl, ECNN OTCYTCTBYET M3NOM rpadmka Temnepartyp, Tak Kak npu 3Tom pexume 6yaet
MUHMMAanbHBIW Nepenaa TemnepaTyp 1 3HaYeHun koadduumeHTa Tennonepegayu, no opmyne

ro Qo

kDt

roe Q%°h— pacueTHasi TennoBas NPOW3BOAMTENBHOCTL BOJOMOAOTPEBATENEN FOPSYEro BOJOCHABKEHMUS, ONpeaenseTcs no
npuvn. 2,

K — KO3hpmLMeHT Tennonepeaayu, BT/(M2 °C), onpegenseTcsa B 3aBUCMMOCTM OT KOHCTPYKLMW BOAONMOA4OrpeBaTenen no npun
7—9,

Dte, — cpeaHenorapydmmnyeckas pasHoCTb TemrnepaTyp MexXay rperoLlen n Harpeesaemon Boaown (TemnepaTypHbi Hanop) °C,
onpegensieTca no popmyne (18) HacTosILLEro NPUNoXeHus.

2. Pacrnpenenenve pacyeTHON Tennooil mpousBoauTensHocT QP BogonogorpesaTeneit mexay | w1l cTyneHsimu
ocCyLecTBnseTcsa Mcxo,qﬂ 13 yCroBus, 4YTO Harpesaemas BoAa Bo |l cTyneHn gorpesaertcs Ao Temnepatypsl th = 60 °C, a B | cTyne-
HW — [0 TemnepaTypbl th, onpenensiemMon TEXHUKO-9KOHOMWYECKMM pacyeToM unu npuHnMmaemon Ha 5 °C meHee TemnepaTypbl
ceTeBOV BoAbl B 06paTHOM TpybGonpoBoae B TOHKE usnoma rpaduka.

PacueTtHas Tennosas npounsBoauTenbHOCTb Bogonogorpesartenen | n Il ctyneHen Q

@

SPUL . BT, onpegensietcs no doopmynam

c

Q. = Ghmax(tL - tc)g (2
Q" = Gt - tL)B—Z @

3. Temnepartypa HarpeBaemou Boabl, °C, nocne | cTyneHn onpegenserca no hopMynam:
npu 3aBuMCUMOM npucoeanHeHnn CUCTemMbl OTonNeHna
=t¢-5 @)

t,=t¢-5 ®)

4. MakcumanbHbI pacxod HarpeBaemow BOAbl, Kr/d, npoxogdwen 4yepes | m Il cTyneHn BogonogorpeBatens, crnepyet
paccunTbiBaTb UCXOAst U3 MaKCMMarbHOro TEMMOBOro MOTOKa Ha ropsivee BogocHabxeHne Qnmax, ONpegensemoro no cdopmyne 2
npw. 2, n Harpesa Boabl 4o 60 °C Bo Il cTyneHu:

npu HesaBnMcnMmMmom npucoeanHeHnn cUcTeMbl oTonneHna

SP - 3.6 hmax (6)

hmax L _ tc c
5. Pacxoq rpetoLueit Boabl G g, Kr/u:
a) Ana TennoBbIX MYHKTOB NpW OTCYTCTBUU BeHTI/IJ'IﬂLl,I/IOHHOVI Harpys3ku pacxon rperou4e|7| BOAbl NPpUHMMaeTCcAa ognHaKoBbIM ONA
I n Il ctyneHen BogonoporpesaTene U onpegensercs:
npu perynmposaHun oOTnNycka TennoTbl nNo COBMeUJ,eHHOIZ Harpyske oTonfieHna wu ropsavyero BO,EI,OCH86)KeHVIF| — no
MaKC/MMarbHOMY pacxody CeTeBOW BoAbl Ha ropsiyee BogocHabxeHue (popmyna (7)) nmbo no MakcumarnsHOMY pacxody CeTeBoW
BoAbl Ha oTonneHue (cpopmyna (8)):

™

®

B kauyecTBe pacyeTHol NpuHUmaeTcs Gonbluas U3 NoslyYeHHbIX BESMYVH,
npyu perynmpoBaHuM OTMycka TensioTbl MO Harpyske OTOMSIEHUS pacyeTHbI pacxod rpeloler Boabl onpeaensercs no

copmyne
Gjp = Gdo + 12 Gdhm (9)

= 3.6Qu £ I 2 (10)
Gon ™t ¢- t¢)s55t

Mpn aTOM cnegyeT NpoBepsATb TEMNepaTypy rpetollert Bodbl Ha Bbixode M3 Bogonoporpesatens | cTtyneHn npu  Qnmax MO

copmyne
te=t ¢ QQM an

d
B cnyyae ecnu Temnepatypa, onpegeneHHasa no cgpopmyne (11 ), nonyyunacb Hwke 15 °C, 1o th cnegyet NpMHUMaTbL paBHOM
15 °C, a pacxof rpetoLLen Boabl nepecyutaTb no opmyne

GSP - 3.6 hmax_. (12)

t ¢- 15)c’

6) Ans TennoBbIX MYHKTOB NPU HanNM4YnM BEHTUMSLMOHHOW Harpy3ku pacxopn rpetoLlei BoAbl NpUHUMaeTcs
ansa | ctynexm

Ar



SPI
G Gdh max Gdo (13)
GSPII Gdh - (14)

6. Temnepatypa rpetowien Boabl, °C, Ha Bbixoge 13 sogonogorpesartens |l ctynexHn t":

=1 ¢ GSPII (15)

ana Il ctyneHn

7. Temnepatypa rpetowien soael, °C, Ha Bxoae B Bogonogorpesarternb | cTyneHun th

' t!Gdhmax-'-tZGdo

t.= (16)

Gdh max + Gdo

8. Temnepatypa rpetowien Bogbl, °C, Ha Bbixoge n3 Bogonogorpesartens | ctynexHu tlz

SP
=1 ¢ S (17)
Gd

9. CpeaHenorapudmuyeckas pasHOCTb TemnepaTyp Mexay rperoLien n Harpesaemon sogon, °C

Dt - DBt
Dt =—"—-2 (18)

cp
Dt
23lg—>

Dt,

NMPUNOXEHUE 6

METOAWKA ONPEOENEHUA NAPAMETPOB AN151 PACYETA BOAONOAOIrPEBATENEN FOPAYEIO
BOOOCHABXEHUS, MPUCOEANHEHHbIX MO ABYXCTYNEHYATOW CXEME CO
CTABUITU3ALIMENA PACXOJA BOObl HA OTOMNEHUE

1. MoBepxHOCTb HarpeBa BogonoaorpesaTernel (CM. puc. 8) ropsiyero BogocHabkeHus F, M2, onpegensieTcs npu temneparype
BOAbl B nogatoweM TpybonpoBoae TEMNSOBOW CETW, COOTBETCTBYHOLLEN TOYKe M3rioMa rpadumka TemnepaTtyp BoAbl, Wiv npu
MUHMMarnbHON TemnepaType BoOAbl, €cnv OTCYyTCTBYeT W3rioM rpaduka Temnepatyp, Tak Kak npu 3TOM pexume byaet
MUHUManbHbIA Nepenag TemnepaTyp M 3HadeHun koadpduumeHTa Tennonepegayn, no oopmyne

SP
kDt

roe Qsph — pacyeTHas TensoBasi NpPoOu3BOAUTENBHOCTL BOAOMNOAOIrpeBaTeNe ropsiiero BogocHabxeHusi, BT, onpeaensietcs
no npwn. 2;

N7



Dtc, — cpeaHenorapydmmnyeckas pasHoCTb TemnepaTyp Mexay rpetoLen n Harpesaemon sogon, °C, onpegensercsa no npun.

5;

K — KO3(hULUMEHT Tennonepenayu, BT/(M2 °C), onpepensieTcss B 3aBMCUMOCTU OT KOHCTPYKUMM Bogonogorpesartenen no
npun. 7—9.

2. Tennosom noTtok Ha Il cTyneHb BOAoNOAoOrpeBaTens QSP" hd, BT, MNpu AByXCTyneH4yaTouW CXeme npucoeanHeHus

BOAoOMNoAorpeBarernei ropsiiero BogocHabxeHns (no puc. 8), HeobXxoaMMbI TONbKO ANS BbIYMCIIEHUS] pacxoda rpetoLeit Boabl,
npyv MakCUMarnbHOM TEMSIOBOM MOTOKE Ha BEHTUNsUMo He Gonee 15 % MakcMManbHOrO TEMfioBOrO MOTOKa Ha OTOMreHue
onpepgensercs no opmynam

npuv oTCYTCTBUM BaKOB-aKKyMynsiTOpOB Harpesaemou Boabl

Q?:” =12G,,, (55 - t:‘)B_CG + th; )

Q::H = Ghm (55 - tL)3_CG + th; 3

roe Qne — TensoBble NOTepyn TpyGONPOBOAOB CUCTEM Fropsivyero BogocHabxeHus, BT.

Mpn oTCyTCTBUM Aa@HHBIX O BENUYUHE TeﬂJ'IOBbIX notepb TpyGOMNpPOBOAaMM CUCTEM FOpsiHEro BOAOCHaGXEHUs TENMOBOWM NMOTOK
Ha Il cTyneHb Bogonogorpesarens, BT, Q g Jonyckaetcs onpeaensite No popmynam

npu oTCyTCTBUM BaKOB-aKKyMynsiTOPOB HarpeBaemMow Boabl

npu Hanuunm GakoB-akKyMyrsiTOPOB HarpeBaeMown BoAbI

Q7' - EG s t)ewfss ] o

Q. = % Ghm[(55 - tL) +Ken (55 - tc)]; ®)

roe Krm— Ko3gUUMEHT, yYnThiBaOLWMIA NOTEpPU TeNNoTbl TpybonpoBogamMmn CUCTEM ropsivero BoAOCHabXeHus1, MpUHMMaeTcs
no npwn. 2.

3. PacnpegeneHue pacyeTHOM TENMNOBOW NPOU3BOAMTENBHOCTM Bogonogorpesatenen mexay | n Il ctyneHsmun, onpegeneHue
pacyeTHbIX TeMnepaTyp M pacxodoB BOAbI ANsi pacyeTa BOAOMNOAOrpeBaTenen cneqyet npuHMMaTh no tabnuue.

npu Hanuunm GakoB-akKyMyrsiTOPOB HarpeBaeMow BoAbI

06nacTb NpUMeHeHns cxeMbl (no puc.8)

HaumeHoBaHue pac4yeTHbIX BENMUYUH

NPOU3BOACTBEHHbIE 3AaHWSI, TPYNNa XUIbIX U
06LLECTBEHHbIX 30aHWI C MakCUManbHbIM
TensoBbIM NOTOKOM Ha BeHTUnaumo 6oneels5%
MaKCKMarnbHOro TenoBoro NoToka Ha oTonneHne

Xunble 1 o6LLecTBEHHbIE 3AaHNS C
MaKcKManbHbIM TEMMoBbIM NOTOKOM Ha
BEHTUNALUMIO He 6oneel5% makcumManbHoro
TENnoBoro NoToka Ha

PacueTHas Tennosas Npov3BOANTENBHOCTb
Il ctyneHn Bogonoporpesatensi

Temnepatypa HarpeBaemoi Bogbl, °C, Ha Bxofe B Bofonoforpesarens

To e, Ha BbIXOAe U3 Bogornoforpesarens
TemnepaTtypa rpetoLert Bogbl, °C, Ha Bxofe B Bogonoforpesarens

To xe, Ha BbIXo4e U3 Bogonogorpesartens

Pacxop HarpeBaemoW Boabl, Kr/4

Pacxop rpetoLueit Boabl, Kr/4

oTonseHne
1 2 3
| cTyneHb ABYXCTyneH4aToi CXeMbl
PacueTHas Tennoeas npou3soAMTeNLHOCTL 1 CTyneHn Bogonoaorpesatens s C sl Spi Pl
Q" =3:G: (t¢-a-t) Q=556 (t¢-5-t)
TemnepaTypa Harpesaemoii Boabl, °C, Ha Bxoae B BOAONOAOrpBBaTesb tc. @ Npy BaKyymMHOI leaapauumn
tt+5
To e, Ha BbIxoAe 13 Boonoaorpesarens th
TemnepaTtypa rpetoLen Boabl, °C, Ha Bxofe B Bofonogorpesarens te
To e, Ha BbIXoAe 13 Bogonogorpesartens
t-te 20Q
cG,
Pacxopn HarpeBaemoW Boabl, Kr/4 Be3 6akoB-akkamynsTopos
1 1
G, =Gina G.=G..
C 6akamu-akkamynstopamu
1
Gn - Ghm
Pacxop rpetouen Bogbl, Kr/y SPIl
P 36(Q, * Qu

- 7365055
Gd _Gdo+ te-t¢

&S detd
prll - Qﬁp_ ijl

C 6akamu-akkamynstopamu

Il cTyneHb ABYXCTyneH4aTol CXeMbl

1
t=t,
Bes 6akoB-akkamynsaTopos
. 36 :PII
tn = tn - I
cG,
t. 60°C
te
n - SPIl
t.=t¢ s L
SPII
Bes 6akoB-akkyMynsTopos
1l
Gh - Ghmax
C Gakamu-akkyMynsiTopamu Npu oTCyTCTBUN C Gakamu-akkymynsitopamm
unpkynaummn 3 6 SPIl
n_ G =
G, =G " f:60-1;h

I'IpM Hann4ynn umpkynaumm
SPIl

w_ 36
G = c{60- tn
0 36 SPII
G et ¢

SPII SPI
G =G

Ao



lMpumeyaHusi

1 Mpun He3aBMCUMOM NPUCOEANHEHUN CUCTEM OTOMMEeHNUst BMeCTo t & cneayeT npuHumaTh téy .

2 Benuunna Heporpesa B | cTynenun d , °C, npuHumaetcs: ¢ 6akamu-akkymynatopamu d = 5 °C, npu oTcyTCTBUN

6akoB-akkymynsitopos d = 10 °C.

3 lNpu onpefeneHnn pacHeTHOrO pacxoaa rpetolleit Boabl A4ns | cTyneHn Bogonoaorpesatens pacxos BoAbl OT

CUCTEM BEHTUNALMN HE YUUTbIBAETCS.

4 Temnepartypy HarpeBaemoii BoAbl Ha Bbixofe 13 nogorpesatens th B LITMN n B TN cnepyeT npuHumaTth paeHoii 60 °C, a B f a L|TI ¢ BakyymHol aeaapaumeit —tn = 65 °C.
5 BenuunHa TennoBoro noToka Ha OTonseHne B ToUKe hanoma rpacuka Temnepatyp Q'o onpeaensieTcs no

cpopuyne t-t,

QQ = QOmax t-t,

NMPUNOXEHUE7

TENNOBOW U TMOPABITMYECKUA PACYET FOPU3OHTANbHbIX CEKLIMOHHBIX KOXXYXOTPYBHbIX BOAO-BOASAHbBIX
NOOOIrPEBATENEN

Fopu3oHTanbHble CEKUMOHHbIE CKOpoCTHble BogonogorpesaTenu no MOCT 27590 ¢ TpyGHOM cUCTEMON M3 NPSIMbIX MMagkux
Unn NponMpoBaHHbIX TPYO OTNMYaTCs TeM, YTO ANS yCTpaHeHust npornba Tpybok ycTaHaBNMBalOTCS OBYXCEKTOPHbIE Onop-
Hble Neperopoaku, npeacTaBnstowme coboi vacTb TpyOHOW pelleTku. Takas KOHCTPYKLMSI OMOPHbLIX neperopofok obnervaet
YCTaHOBKY TPYOOK M UX 3aMeHy B YCMOBMSIX 3KCMIyaTauuu, Tak Kak OTBEPCTUSI OMOPHbIX Neperopofok pacrosioXKeHbl COOCHO C
OTBEPCTUSIMU TPYOHbIX PELLETOK.

An



Kaxpasi onopa ycrtaHOBMeHa CO CMeLLeHMEM OTHOCWUTENbHO Apyr Apyra Ha 60°, 4To noBbiwaeT Typbynu3auuio noToka
TENOHOCUTENS, MPOXOASALLEro No MeXTpyObHOMY MpPOCTPaHCTBY, W NPMBOOUT K yBENUYEHUIO KOo3bduumeHTa TennooTaayu ot
TENMOHOCUTENS K CTeHKe TPyBOK, a COOTBETCTBEHHO — BO3pacTaeT TennocbeM ¢ 1 M NOBEPXHOCTU HarpeBa. Vcrnonb3yloTcs
naTyHHble TPyOKku HapyHbIM gnameTpom 16 mm, TonwmHonm cteHkn 1 mm no FOCT 21646 n TOCT 494.

Ewe Gonblwee yBenuyeHne koadduumeHTa Tennonepeaadm AOCTUraeTcs NpUMeHeHnemM B TPyOHOM Mnyyke BMECTO rnagKmx
NaTyHHbIX TPYOOK NMPOUNMPOBaHHLIX, KOTOPblE M3roTaBMMBAOTCA U3 TeX e TPybOoK NyTem BblAaBNMBAHUSI HA HUX POSINMKOM
nonepeyHbIX UM BUHTOBbIX KAHABOK, YTO NPMBOAST K TypOynun3aumnm NpUCTEHHOro NOTOKa XXUAKOCTW BHYTPU TPYOOK.

BoponogorpesaTteny COCTOSIT M3 CEKUWUWA, KOTOpPble COeAMHSIlOTCS Mexay coboln kanmayamy no TpyGHOMY MpOCTPaHCTBY U
natpybkamm — no mMexTpybHomy (puc. 1 — 4 HacTosiwero npunoxeHus). MNaTpy6ku MoryT 6biTb pasbeMHbIMU Ha dnaHuax unm
HepasbeMHbIMU CBapHbIMU. B 3aBMCMMOCTM OT KOHCTPYKLMKM BOOOMNOAOrpeBaTeny Ansi CUCTEM ropsivero BOAOCHabXeHNs nMetoT
cnegytowye ycrnoBHble 0603HaYeHUst: Ans pa3beMHON KOHCTPYKUMKU € rmagkummn Tpybkamu — PIT, ¢ npocdunmpoBaHHbiMm — PIT;
ONs CBapHOW KOHCTpyKuun — cooTBeTcTBeHHO CIT, CI (HanpaBneHne NoTOKOB TemnnoobMeHMBalOLWMXCS cpef npyuBeaeHo B n. 4.3
HacTosiLLero ceofa npasun).

MpumMep ycnoBHOro o603HayYeHnss BO4ONOAOrpeBaTens pasbeMHOro TUMNa € HapyXXHbIM AMaMeTpoM Kopryca cekumm 219 mm,
AnvHon cekuumn 4 M, 6e3 koMmneHcaTopa TeMsoBOro pacluMpeHusi, Ha ycrioBHoe aaenenue 1,0 Mla, ¢ TpyBHon cuctemon us
rnagkux TpyOoK M3 NATU CeKUMI, kKnumaTmudeckoro ucnonHenms ¥Y3: MB 219 x 4-1, 0-Pr-5-y3 rOCT 27590.

TexHuyeckne xapaKTepucTukM Bogonogorpesartenei npusegeHsl B Tabn. 1, a HoMMHanbHble rabapuTbl U NPUCOEAUHUTENbHbIE
pa3mepbl — B Tabn. 2 HACTOALLEro NPUIOXEHMS.

METOAWUKA PACYETA BOAOMNOOOMPEBATENEN MTOPAYEIrO BOOOCHABXEHUA

1. Oins BbIGopa Heo6Xo0AMMOro TMropasmMepa BoJonodorpesaTens npegsaputenbHO 3agaeMcs

— . e \i B A

Puc. 2 KOHCTpyKTUBHbIE pa3Mepbl BofonoAorpesartens Puc. 3 Kanay coeauHuUTENbHbIN Puc.4 Mepexop
1-cekums; 2-kanad; 3-nepexon; 4-6110K onopHbIX NEPeropoaok; 5-
TpYOKu; 6-nepropoaka onopHas; 7-KonbLo; 8-NpyTok;

AN



TexHuyeckue xapakrepucTuku Bogonogorpesetenen no FOCT 27590

Ta6bnuua 1

HapyxHbin | Yucno Tpybok | Mnowaae | Mnowanb ce- | SkBuBaneHTH | MNoBepxHoCTb Ha- | Tennosasi NPOVM3BOANTENBHOCTb QgPCEK, Macca, kr
AvameTp Kop- [ B cekumu n, ceyeHum YeHust Tp¥60K bl AnameTp rpeea ofHou KBT, cexuum AnnHom, m
nyca cexumu LT, MEeXTpyb- fre, M MexX-TpybHoro | cekuum feek, M2,
Dy, M HOro npo- npocTpaHcTBa| Npu ANVHE, M
CTpaHcTBa doks, M
furps m2
Cuctema un3 Tpy6 CeKUMW ANIMHON, M | kanaya, ncrnonHeHne nepexona
rnagkvx (1c- NpoUNUPOBaHHbIX
nosnHexve 1) (McnonHeHue 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7,9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 47
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 12,0 8,2 54
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 594,4 97,3 113,0 43,0 34,5
lMpumeydaHus

1 HapyxHbIii guametp Tpyook 16 MM, BHYTPEHHUI — 14 MMm.

2 Tennosas Npon3BOAUTENBHOCTL onpeaeneHa npu CKoOpocTu BOAbl BHYTPU pr60K 1 mlc, paBeHCTBE pacxoaoB TennoobMeHNBaoLLMXCS cpeq u temnepaTtypHOM Hanope 10°C (TeMI'IepaTyprIVI nepenag no

rpetowen Boge 70—15 °C, HarpeBaemoii — 5—60 °C).
3 N'mpgpasnuueckoe conpoTuBreHre B Tpybkax He 6onee 0,004 MIMa ans rmapkon Tpyoku n 0,008 MIMNa — ans npodunMpoBaHHON NpW ANWHE CEKLMN 2 M 1 COOTBETCTBEHHO He Gonee 0,006
MMa 1 0,014 Mla npu AnvHe cekumn 4 M; B MEXTPYOHOM NPOCTPaHCTBE rMapaBnmyeckoe conpoTvenenne pasHo 0,007 MIMa npu anvHe cekumm 2 m 1 0,009 MMa npv AnvHe cexkummn 4 M.
4 Macca onpefeneHa npu pabovem gaeneHun 1 MMMa.
5 Tennosas NpoOM3BOAUTENBHOCTbL AaHa AN CPaBHEHWS C MOAOrpeBaTensMmn Apyrmx TMMopa3MepoB U TUIMOB.

Ta6bnuua 2
HomuHanbHbIe ra6apwrb| U npucoegnHuTesibHble pa3mMepbl Bop,nop,orpeBaTeneﬁ , MM

HapyxHbIn guameTp D D: D, d dy H h L Ly L, L; no puc. 4
Kopnyca cekumu Dy,

MM

ncnonHeHue no puc. 3
1 3

57 160 45 145 145 45 200 100 2225;4225 133 146 70

76 180 57 160 160 57 200 100 2265;4265 143 176 80

89 195 76 180 180 76 240 120 2320;4320 170 217 85

114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 .90

168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140

219 325 168 280 280 168 500 250 2610;4610 415 450 150

273 390 219 335 335 219 600 300 2800;4800 512 600 190

325 440 219 335 390 273 600 300 2800;4800 600 600 190
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ONTUMasIbHOM CKOPOCTLIO Harpesaemoil Boabl B Tpybkax paBHon Wrp = 1 M/C, M UCXOAS M3 OBYXMNOTOYHOW KOMMOHOBKM
Ka)aoil CTyneHn onpeaensem Heobxoanmoe cedeHmne TpyGok Bogonoporpesatens ', M%, no dopmyne

pr - Ghmax (1)
yen
2>G600er
B cootBeTcTBMM C nonyyeHHon BenuuuHon P, M no Tabn. 1 BbiBMpaeM HeobXxoauMbI  TURNOpasMe
p

BOZOMNoAorpesarerns.
2. Ons BbibpaHHOro TuNopasMepa BOAOMNOLOrpeBaTtensa onpeaenseM akTUYecKue CKOpPOCTU Boabl B TpyBkax u
MEXTPYBHOM MPOCTPAHCTBE KaXXO0ro BOLOMNOAOrpeBaTerns npy ABYXNOTOYHOM KOMMOHOBKE Mo (hopMynam:

WTp = Gh max (2)

2><3600f r
YV Zp— ®
we = D ><3600fMTID
3. KoathchuumeHT Tennootaaun a; ,Bt/(M?, °C), OT rpetoLiielt Bofibl k CTeHke Tpy6Ku OI'Ipe,El,eJ'IFleTCﬂ no dopmyne
; Wt
a,=11681210+18¢” - 0,038(t?) pg )
e dBKB u
P P
rge t:P — tex + tEbIX (5)
P 2
OKBMBareHTHbIM AUaMeTp MEeXTPYOHOro NpoCTpPaHCTBa, M, onpeadenseTcsa no opmyrne
D2 ndfap (6)

m“QHmm

[ns BbIGpaHHOro TMNopasmepa Bo,qono,qorpeBaTenﬂ doxe MPUHUMaeTCs no Tabn. 1.
4. KoathpuumeHT Tennootaaum as, BT/(M °C) OT CTeHKM TpyOKM K HarpeBaemMown Boje onpe,u,enﬂeTc;l no gopmyrne

e 0.8
a,=1168210+18{,, - 0038(t,) ~55-J )
o
H + H
rae tc - tEbIX (8)
5. KoathchuumeHT Tennonepeaaun Bogonoforpesarens k, Br/(m?,°C), cneayet onpe,u,enmb no gopmyrne
_ yb ©)
1,1 d.
al az | cT

roe y — koadhduumeHT addpekTBHOCTM TennoobmeHa AnA rmagkoTpyGHbIX BoAgonogorpesaTtenelt ¢ onopamu B Buae
nonok y = 0 95, ana rnagkoTpyOHbIX ¢ BNOKOM OMOPHbBIX Neperopofok y = 1,2, Ana npogunMpoBaHHbIX U C 6roKOM
OMNOpPHbIX Neperopodok y = 1,65;

b — koahprumeHT yumTbIBaOWMIA 3arpsa3HEHNE MOBEPXHOCTU TpyO B 3aBMCMMOCTM OT XUMMWUYECKUX CBOWCTB BOAPI,
npuHumaetcs b= 0,8— 0,95.

6. Mpy 33a4aHHON BENMUYMHE PACHETHOI NPOW3BOAUTENLHOCTM BoAonoaorperatens Q7 MO MOMYUYEHHBIM 3HAYEHNSM
KoadhduumeHTa Tennonepenayun k n cpegHenorapndmmMyeckon pasHocty TemnepaTyp Dt onpegensieTcs Heobxoaumas
NOBEPXHOCTb HarpeBa Bogonogorpesarens F no dopmyne (1) npun. 5.

7. Yvcno cekumn BogonoporpeeaTensi B 0AHOM NoToke N, LT., UCXOAs U3 ABYXMOTOYHOW KOMIMOHOBKM OnpeaensieTcs no
copmyne

Nz (10)

2fC9K
Ecnn BennuuHa N nonyyeHHas no cdopmyne (10) nmeeT opobHy0 YacTb, cocTaBnstowyto 6onee 0,2, YiCNO CekUMn
cneayeT OKpYrnsiTe B GOMbLLYO CTOPOHY.
8. MNMotepu nasneHus DP, kMa, B BogonogorpesaTensax cnegyet onpeaensaTe No popmynam:
Ans HarpeBaeMoV BOAbl, TPOXOAsILLEN B rNagkux Tpybkax:
a) Npu anvHe cekumm 4 m

DP, =j 7,5¢ &9, ° ? 11)
pr o

6) Npu onvHe cexumm 2 m
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w2
zg, 2
&f.r g

roe | — Ko3dULUMEHT, yunTbIBAOLLMIA HaknneobpasoBaHue, NPUHUMAETCH NO OMbITHLIM AAHHBIM, NMPU UX OTCYTCTBUM
— cregyeT npuHuUMaTh j = 2... 3.

ANa HarpeBaemol BOAbl, NPOXOAALEN B NPOUNMPOBaHHbIX Tpybkax, B opmynax (11) u (12) BBOAMTCA NOBbILLAOLLNIA
Ko3apuLmeHT 3;

ANSA rpetoLLert Boabl, MPOXoasLle B MeXTPyOHOM NpoCTpaHCTBeE:

DP,=j 5 N (12)

2

DP,=BW,,,N (13)
KoadbduumeHnt B npuseneH B 1abn. 3
Tabnuua 3
HapyxHbii agnameTp 3HaveHne koaurumeHTa B
Kopnyca cekunmn DH, MM npu annHe cekumm, m

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 24

273 11 20

325 11 20

NMPUMEP PACYETA

ONa OBYXCTYNEHYATOW CXEMbI MPUCOEOVUHEHMA BOOONOAOrPEBATENEN FOPAYErO
BOJOCHABXEHUA C OTPAHUYEHMEM MAKCUMAIIBHOIO PACXOJA BOAbl U3 TEMNOBOW CETU HA BBOA U
PErYNMPOBAHUEM MNOOAYM TENNOTbI HA
OTOMNEHUE

BbibpaTb 1 paccumMTaTb BOAOMOOOrpPeBaTENbHY0 YCTAHOBKY ANS CUCTEMbI FOPSYero BOAOCHAOXEHUS LeHTpanbHOro
TENnoBOro nyHkTa Ha 1516 ycnoBHbIX KBapTup (3aceneHHocTe — 3,5 4yen Ha KBapTupy), OOOPYAOBaHHYHO
BOAONOAOrpeBaTensMm, COCTOSLLMMUN M3 CEKLMI KOXKYXOTPYOHOro Tmna ¢ TpyOHOW cucTeMow 13 NpsiMbiX rMagkux Tpyook u
6rokamMu onopHbIX neperopogok no MOCT 27590.

BopgonoporpesaTtenn npucoeguHeHbl K TENMoBOW CeTU MO [BYXCTYMEHYaToOW CMELIaHHOW CXeme C OrpaHudyeHuem
MakcuMarbHOro pacxofa BoAbl U3 TEMMOBOW CETU Ha BBOA.

Cuctema OTONMNEHUSA NMpPUCOEAMHEHa K TEMnoBbIM CETAM MO 3aBMCUMOW CxeMe C aBTOMaTUYEeCKWM peryrnvpoBaHueMm
nogauyv TenmnoTbl.

Baku-akkyMynaTopbl HarpeBaeMow Boapl kak B LITT, Tak n y notpebutenel oTCyTCTBYIOT UCXOAHbIE AaHHbIE:

1. PerynupoBaHue oOTMycka TennoTbl B CUCTEME LIEHTPanmn3oBaHHONO TENNOCHabXEeHUs MPUHATO LeHTparnbHoe,
KayeCTBEHHOE MO COBMELLIEHHON Harpyske OTOMMEHNS 1 ropsyero BoAoCHabXeHWs.

2. Temnepatypa TennoHocuTens (rpetoLen Boapl) B TENIOBOW CETU B COOTBETCTBUMN C NMPUHATLIM A5 AAHHOW CUCTEMBI
TennocHabxeHnsi rpacuMkomM M3MeHeHUst TemnepaTypbl BoAbl B 3aBUCMMOCTU OT TemnepaTypbl HapyXHOro Bo3gyxa npw-
HATa:

npu pac4eTHON TemnepaType Hapy)XHOro Bo3ayxa Ans NPOeKTMpoBaHUs oTonnexns to = -26 °C:

B nopatoemM Tpybonposoge t; = 150 °C;

B 06paTHom Tpybonpoeoae t; = 70 °C;

B TOYKE M3rnoma rpadmka temnepatypsl t¢; = 23 °C:

B nopjatoemM Tpybonposoge t¢ = 80 °C;

B o6paTHOM TpybonpoBoge t¢ = 42 °C.

3. TemnepaTypa XOnogHOW BOJOMPOBOAHOW (HarpeBaemon) BOAbl B OTOMUTENbHBIA Nepuogd, MoCcTynawlen B
Bogonogorpesarens | ctynenu, tc = 2 °C (no gaHHbIM 3Kcnnyartaumm).

4. Temnepatypa BOAbl, MOCTynawLwed B CUCTEMY ropsyero BOAOCHabXeHWs Ha Bbixoge u3 |l cTynenm
Bogonogorpesarens t, = 60 °C.

5. MakcvmanbHbIn TENIOBOW MOTOK Ha OTONseHne noTpebuTtenen, npucoeauHeHHbIx Kk LITT, Qomax=5,8240° BT.

6. PacyeTtHas Tennosas Nnpov3BoAMTENBHOCTL BOAONOAOrpeBaTenemn Qsph = 4,57><1O6 BT.

7. MakcymanbHbIN pacHeTHbIV CEKYHAHbBIN pacxof Bodbl Ha ropsiyee BoaocHabxeHuve gn = 21,6 n/c.

Mopsagok pacyeTa:

1. MakcmManbeHbI pacxof CEeTEeBOW BOAbI HA OTOMMeHe

360, _ 36°68240° _ .
G C(t . t_zj T 42(150- 70) ~ 62510
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2. MakcvmManbHbIN pacxod rpetoLler BoAbl Ha ropsiyee BOAOCHabXeHne
_ 3620550, . _ 36>055457x10° _ SKT/Y,
Gdhmax - - - - 57 40
C(t ¢t ¢) 4.2(80- 42)
3. [Ans orpaHnYeHns MakcuManbHOro pacxoga ceteBon BoAbl Ha LITI B kayecTBe pacyeTHOro NpuUHMMaeTcs OonbLUniA
M3 OBYX pacxodoB, NOMyyYeHHbIX no nn 1,2

G,=G, =625 &03 Kr/y.

4. MakcumanbHbIi pacxof Harpesaemol Boabl Yepes | 1 Il cTyneHn BogonogorpesaTens

36 36x457X0°
Ghmax - thax - >ﬂ.o =68 403 Kr/“l.
ct, - U 4.2(60 - 2)
5. TemnepaTypa HarpeBaeMol BoAbl 3a Bogonogorpesatenem | cTynenu
t =t (-5=42-5=37C.

6. PacyeTHasa npon3BoanTENbHOCTbL BoAOMoaorpesaTtena | CTyneHu
SPI

Q" = G|t~ 1)(c/36) =681 0°(37 - 2)(4.2/356) =276 0°Br.
7. PacuetHas npon3BoanTeNbHOCTb Bogonoaorpesatend 1 CTyneHu
Q.'=Q, - Q. =45740"- 27610" =1814 0"Br.
8. TeMﬂepaTypa FpelOLlJ,eVl BOAbl Ha BbIXOAe M3 Boaonogorpesartena 1 CTyneHu t"2 1 Ha BXo4e B BogonopgorpesaTerib |
CTyneHn t

SPII

t=ti=te 222 -a0. =
2ot cG, 42x625% (0’

9. TemnepaTypa rpe}omeﬁ BOAbl Ha BbIXOo4e U3 Bogonogorpesatend | CTyneHu

36Q, 64, }
t,=t¢- b go. 36745740 g,
cG, 42562520

10. CpepHenorapudmuyeckass pasHOCTb TeMmnepatyp Mexay rpelowerd u HarpeBaemon Bogow ans | cryneHu
Bogonogorpesarens

36x8140° _ 550

 _Dt,- Dt, (55-37)-(17-2)
D = =

b Dt 23192
Dt 15

M
11. CpegHenorapudMuyeckass pasHOCTb TemnepaTyp Mexay rpeloweid M HarpeBaeMon Bofdon ans Il cTyneHu
BOJOMNOAorpeBarens

=16.5°C.

2.3lg

o _Dts- B, _ (80- 60)- (55- 37)

=" DY, 20

M

Dt =19°C.

12. B coOTBETCTBUM C M. 1 HAcTOSILLEro NMPUMOXEHUs onpeaensieM Heobxoaumoe ceveHue TpyGok BogonodorpeBaTens
npu CKOPOCTY BoAbl B TpyBkax W= 1M/C 1 ABYXMOTOYHOW CXEME BKIOYEHUSA

fTP - Ghmax = 68&03
e 28600\W ,r 2x3600%1%] O

Mo Tabn. 1 HacToAWero MNpuUNoXeHus U nonyveHHon senuuuHe "y, nogBupaem Twn BogonoporpesaTens Cco
crneyloLwyMK XxapaKTepucTukamm:

frp = 0,0093 M%;

Dy =219 mm;

furp = 0,02139 M%;

dse= 0,0224 w;

foex= 11,51 M* (NpU ANMHE ceKUUK 4 M);

= 0,0094 V1.

d., = EMM
CLN 14
13. CkopocTb BOAbI B TPY6Kax nNpy ABYXMNOTOYHON KOMMOHOBKE

W o= G _ 6840’
™ 2x3600f, 1 2x360050.0093 %] 0°
14. CkopoCTb BOAbI B MEXTPYOGHOM NPOCTPAHCTBE NP ABYXMNOTOYHOW KOMMOHOBKE
W = G, _ 625%0°
e T 2>8600f, 1 2x3600>0.02139%] 0’

15. Pacuet Bogonogorpesatens | ctyneHu:
a) cpegHsia Temneparypa rpetoLlen Bogbl

=10Im/c.

=041m/c.
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p p
rp_tex+t5b|x_55+l7_ 0
tcp——2 == =36"C.
6) cpenHsia TemnepaTtypa HarpeBaemon BoAbI

H

H _tEX+t:bIX_2+37_ 0.
f,= 5= =" =195°C,

B) k03(hpMUMEHT Tennonepegayn oT rpetoLLen Boabl K CTEHKE TPYGKU

0,8
€,=1169210+18¢", - oossf” f EWM" =1.16(1210+18x36- 0.03836")
2%

0.41°°
= =2187el1/{' ?R,
0.0224° el 2.)
r) KoadhMLUMEHT TeNNooTAauYM OT CTEHKM TPYOKM K Harpesaemon Boge
08
A H H 2] T
a,= 11651210 +181, - 0.038(tcp) E\g{); = 116(1210 +18x19.5- 0.038 ><19_52)
100° _ 1202 BT/ (w*£C)

0.014°2

) KoacbhmumeHT Tennonepedaym npu b = 0,9
1 yb _ 12>°0,9 _ 2
K= ("1, 1 +0’001—1535 BT/(M)?C)
+ ccT R —

== gl e —
a, a, Ic1 2187 4222 105

KoadhdmumeHT y nNpuHAT paBHbIM 1,2 Ans rmagkux Tpyook;
e) Tpebyemas NoBEpPXHOCTb HarpeBa Bogonogorpesatens | cryneHn

- Q. _ 276x0°
w1 -
* k Dtcp 1525%16.5
) YMCcno cekumii Bogonogorpeeatens | cTyneHu npu AnuHe cekuum 4 m
. F _ 1087
N = 2f,, 24151
I'IpMHmmaeM 5 CeKU,VIVI B OAHOM MOTOKe; ,Cl,el7|CTBI/ITeJ'IbHaFI NOBEPXHOCTb Harpesa Gyp,eT

=1087 ™

=472 ceKkuuw.

16. Pacuet Bogonogorpesatens Il cTyneHu:
a) cpefHsa Temneparypa rpeoLen Boabl

tP+tP  80+55

p BbIX — 0
tcp = > R 67,5°C.
6) cpenHsia TemnepaTtypa HarpeBaemon BoAbl
H _t:x+t:blx_37+60_ 0.
tcp = > = > =48,5°C;

B) k03chpMUMEHT Tennonepegayn oT rpetoLLen Boabl K CTEHKE TPYGKU
0,8

F =1151¢>6 =115

4 i )2 U WMT
a,-= 11651210 +18¢) - o.oss(tc‘;) 4" = 116(1210 +18 %67.5 - 0.038 %67.52)

g dO,Z =

loke

0.41°8

0.0224°2
r) kK03adhDULMEHT TENNOOTAAYM OT CTEHKM TPYOKM K HarpeBaemoWn Boge
0,
T

=2730B7/(m22 C)

8

) 2

a,- 116‘5[210 +18¢) - o.oss(tzp) E do'zp =116(1210 + 18 48,5 - 0.03848.57)
1010,8 )

= X
GoL407 =543 BT/ (m?%c)
) KoacbmumeHT Tennonepedaym npu b = 0,9

1_ yb _ 12509 _ )
K = 11 [ 1 1 0001 =1931 Bt/ (M >?C)
—— 4+ 4 _¢coT

—t——— +——
a, a, |, 2730 5443 105
e) Tpebyemasi NOBEPXHOCTb HarpeBa Bogonoaorpesatens Il cTyneHu

o OF 18140°

= = =1494 wm?
Frp kIIDt:p 1931x19 M

X) uncno cekumn Bogonogorpesatens Il ctynexu
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N F' 494
“2f,  2x151
I'IplemmaeM 2 ceKkunn B 0gHOM NOTOKe, AeCTBUTENbHAA NOBEPXHOCTb Harpesa 6yp,eT F”

=215 ceKkumn.

=1151R 2 =46 Mm*"

B pesynbTaTte pacyeta nomyyunocb No 2 cekuMum B Kaxaom Bogonoporpesatene |l ctyneHM m 5 — B Kaxaom
BOfIONOAOrpeBaTene | CTyneHn CyMMapHOi NOBEPXHOCTbIO Harpera 161 m°.

17. MNoTepu faBneHns B Bogonogorpesartensax (7 nocrnegoBaTenbHbIX CEKLMIA B KaXO0M MOTOKE):

Ans BoAbl, MpoxogsLuen B Tpybkax (c yyeTom | =2)

.2
® o) 2
DP. =j 75& T\ - 25758 28 _07-140 pue
' ¢f I 62>0.0093405
p

AN BoAbl, MpoxoasLuel B MeXTpy6GHOM npocTpaHcTee

DP,, =BW, N=20>041x =235 Kla.

KoadbpmumeHT B npuHMmaeTcs no Tabn. 3 HacTOSALWEro NPUIOXKEHUS.

Mpv npvmeHeHun BogonogorpeBaTens ¢ NpoUNUPOBaHHbIMKM TpyGKkamyn HeobxoauMmoe 4Mcno cekumin B | cTyneHn
cocTaBuT 3 cekumm, a Bo Il—2 cekumun B ogHOM noTtoke. MoTepu AaBneHns no HarpeBaemon Boge ¢ koaduumeHTom j = 2
cocTasnaT 300 ka.

B 1994 r. Ha MmockoBCKOM 3aBofe «CaTakc» OCBOEH BbIMYCK KOXYXOTPYOHbIX MHOrOXO4OBbLIX BogomnoaorpesaTenei ¢ | n
Il cTyneHAMuM HarpeBa B 0OfHOM Kopryce (puc. 5), TEXHUYECKNE XapaKTEPUCTUKN KOTOPbIX NpuBeAeHbl B Tabn. 4 HacTosALwero
npunoxeHusi. Tennoeas nNpPOU3BOAMTENbHOCTbL oOMnpefdeneHa [Ans  YCrnoBuW, OMuM3KMX K peanbHbIM B CUCTEME
TennocHabXeHus:

Ons BOAOMnoforpeBaTenen ropsiiero BogocHabXeHusi: TemnepaTypHbId nepenag no rpetowernt soge 70 — 30 °C, no
HarpeBaemov — 5—60 °C, makcumarnbHble NOTEPY AaBMEHUst MO HarpeBaemow BoAe, HanpaBnseMon no Tpybkam, — 27—
36 klMa (UTM - UTM);

Ons BoAonogorpeBaTernei OTOMNMeHNs: TeMnepaTypHbIi nepenag no rpetowlen soge — 150—76 °C, no HarpeBaemon,
HanpaBnsemMon No MexTpybGHOMy npocTpaHcTBy, npu npumMeHeHnn B UTM — 105 — 70 °C 1 MakcumarnbHOW notepe
paeneHnss — 30 klMa; npu npumeHern B LTI —120—70 °C n makcumanbHow notepe aaeneHus — 60 klMa (notepu aas-
NeHVsA NPUHATBI Be3ae ANA HOBOro, YNCTOro TEennoobMeHHUKa).

3anac B noBepxHOCTU Harpeea NpuHAT 20 %.

B nepecyeTe Ha pacyeTHbIN pexum paboTbl o FTOCT 27950—88E (ckopocTb BoAbl B TpyOKax 2 M/C) 3TU e YCTaHOBKM
TMMO n TMIOI, npumensemble a UTT, ByayT uMeTb xapaKTepucTuku, npuBefeHHble B Tabn. 5. MNpu aToM gocturaiTtcs
Takve Xe KoadUUMEeHTbl Tennonepeaayun, Kak n B MracTMHYaThbiXx BOAONOAOrpeBaTtensx Ha MakcumarbHbIX CKOPOCTAX
TennoHocuTenewn.

C 1996 r. Ha Tom e 3aBoge «CaTakc» HayaT BbIMyCK BOAOMOAOrpeBaTeneil yCTaHOBKM Nonypa3bopHON KOHCTPYKLMK
obneryeHHoro Tmna (pvc. 6) ANs TENMNOBbIX NYHKTOB, pa3MeLlaeMbiX B NoABane 3aaHus.
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Puc. 5 O6wunit BMA ropm3oHTanbHOro MHOroxog0B0Oro
KOXYXOTpyOHOro Bogonogorpesarens
a-00LWmn BMA; 6-pa3pes No CeKkumsaMm; i -BXOA XONoAHOM Boabl - | CTyneHb; 2-
BbIXOA, TEMMOHOCUTENS % ¥ CTYNeHb; 3 ¥4 BbIXOA ropsiyeit Bogbl —Ii CTyneHb; 4

— BbIX0A, ropsivert Bogbl — Il cTyneHb; 5 — Bxog TennoHocutens — i
CTyneHb, 6 — BbIxoA TennoHocuTens —II cTyneHb; 7 — BbIX0o4
TennoHocutensa — |l cTyneHb; 8 — BxoA xonoaHow Boabl — |l cTyneHb, B,r —

KOHCTPYKTUBHbIE pa3mepbl: 1 — cekuumn; 2 — coeanHuTenbHas kamepa
MEXTPYBHOro npocTpaHcTBa; 3 — TO Xe, TpybHoro: 4 — TpybHas gocka; 5 —
LUapHUP;

Puc. 6. BogonogorpeBaTenb 61104HOro Tuna no
TY 400-28-132-90

B: — xonogHas Boga; B, — ropsivas Boaa; B —
LMPKYNSALMOHHAA NMHWSA ropsiyero BogocHabxenus; T; —
nogatowas tennocetu; T, — BbIX0A, rpetoLuert Boapl 13 i

cTyneHu; T; — BX0f rpetoLuent Boabl B | cTyneHb; T, —
obpaTHas Tennocetu
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OCHOBHbIe TEXHNYECKNE XapakTepucTMku Bogonodorpeearenert 6royHor tvna gns UTI (yctaBHoBKa M3 3 6rokoB)

Onametp Macca, kr, ogHoro PacyeTHbIN TENNOBOW NOTOK,
YcnoBHoe 0603Ha4YeHne cekuun D, Pa3mepbl, Mm 6noka MoBepxHOCTb Harpesa, M KBT, npyn W+p= 1m/c, Dtcp=
npu 3akase MM,” 10°C
" Kon.ceku.
d1 dz H H1 h h1 hz | |1 |2 la b b1 BCero noao-
rpesarens
MB 57x2-1,0-bM-6-¥3 57x6 45 | 38 (276 828 | 87 (189|552 (100 | 84 | 160|238 | 34 | 160 | 260 60 x3 0,74 x3 = 2,22 90,0
180
MB 76x2-1,0-bM-6-¥3 76x6 57 | 45 [ 314 | 942 | 106 | 208 | 628 [ 115| 93 | 170 | 257 | 43 | 180 | 280 80 x3 1,3 %x3=3,9 156,0
240
MB 89x2-1,0-bIM-6-¥3 89x6 76 | 57 | 342|1026| 119|223 (684 |125|100| 185|271 | 50 | 195|295 100 x3 1,86 x3 = 5,58 223,0
300
MB 114x2-1,0-bI1-6-Y3 114x6 89 | 76 |387]1161| 144|243 |774|135(112| 205|294 | 62 | 215|315 140 x3 3,58 x3 =10,74 430,0
420
MB 168x2-1,0-bI1-6-Y3 168x6 133 (108|498 (1482|198 | 300 [ 996 | 150 [ 139 [ 240 | 349 | 89 | 280 [ 380 250 x3 6,98 x3 = 20,94 840,0
750
MpumeyaHne — I'mapaBnuyeckoe conpotusneHve yctaHoBkn npu W - 1 m/c, Wyre = 0,5 M/c cocTtaBnsiet: DPrp = 40 klla, DPyrp = 25 Kklla.
Ta6bnuua 4

TexHuyeckue XapaKTepUCTUKMN ropu3oHTarIbHbIX MHOIroxoaoBbiX, KO)KyXO1'py6HbIX Bo,qono,qorpeBaTeneﬁ C npOd)VlﬂleOBaHHOﬁ pr6KOI7I AnA CUCTeM OTONJNIeHUA n

ropavero BOAOCHabXeHuUsA

O6o3HayeHne Tenno- | Mnowage | Yvcno| [Mnowaae ceveHns OkeuBa- | HapyxHbin| abaputel @’ I” h, | Macca, kr [Morepn naBneHns Makeu- Koadhdpmument
Bast noesepx- | xogos NeHTHbIN | AnameTp MM MarnbHbIN Tenno-
MOLL- HOCTU (cex- avametp, | kopnyca pacxog nepegauu, Bt/
HOCTb, | Harpesa, | LMN) MM Dy, MM Harpesa- (M2 *°C)
kBT M’ emoW Boabl
TPYOOK, M mMexTpyb- | Pasmep no Tpyo6- no Mex- M/
HOro npo- | Tpybku Kam, klMa | TpyGHOMY
cTpaHcT- | dg/dy MM’ npocTpaH-
Ba, M° ctey, KMa
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tennoo6MeHHMKU MHOroxoAaoBble Ans otonneHus B UTI
(napameTpbl TennoHocutenen 150 — 76/105 — 70 °C, HarpeBaemas Boga No MexXTpybHOMY NpoCTpaHCTBY)
TMIMO 76x2-1,0-5-¥Y3 270 3,25 5 0,00108 | 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMIMO 89x2-1,0-5-¥Y3 380 4,65 5 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMMO 114x2-1,0-5-¥Y3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMMMO 133x2-1,0-5-¥3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 —
TMIMO 168x2-1,0-5-¥Y3 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,20 1020 19 29 35,1 5080
Tennoo6MeHHMKN MHOroxoAoBbIe ANA ropsvyero BogocHabxeHusa B UTN
(napamertpbl TennoHocutenen 70 — 30/5 — 60 °C, HarpeBaemasi Boga no Tpybkam)
TMII 76x2-1,0-7-Y3 200 4,55 7 0,00108 | 0,00233 14/16 0,0164 400 0,55x2,51x0,73 400 27 16 31 3090
TMII 89x2-1,0-7-Y3 280 6,51 7 0,00154 | 0,00327 14/16 0,0172 565 0,62x2,53x0,8 560 27 17 4,4 3100
TMIMI 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 760 27 26 8,4 3430
TMIMI 133x2-1,0-7-Y3 735 15,12 7 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 960 27 22 11,5 —
TMIMI 168x2-1,0-7-Y3 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,21 1140 27 16 16,4 3050
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TMIMO 168x4-1,0-4-Y3
TMIMO 219x4-1,0-4-Y3
TMIO 273x4-1,0-4-Y3

TMIT 114x4-1,0-4+4-Y3
TMIT 133x4-1,0-4+4-Y3
TMII 168x4-1,0-4+4-Y3
TMII 210x4-1,0-4+4-Y3
TMII 273x4-1,0-4+4-Y3

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

(napameT
2550 27,92 4 0,0057 0,0122 14/16 0,0190 670
4470 46,0 4 0,00939 0,02139 14/16 0,0224 895
6420 82,24 4 0,01679 0,03077 14/16 0,0191 1010
Tennoo6MeHHMKN MHOroXoA0BbIE AIA ropsYero
Kak u B UTI)
1350 28,64 4+4 | 2x0,00293 | 2x0,0050 14/16 0,0155 2x565
1840 34,56 4+4 | 2x0,0040 | 2x0,0075 14/16 0,0197 2x565
2620 55,84 4+4 | 2x0,0057 | 2x0,0122 14/16 0,0190 2x670
4310 92,0 4+4 | 2x0,00939 | 2x0 02139 | 14/16 0,0224 2x895
7710 164,48 4+4 | 2x0,01679 | 2x0,03077 | 14/16 0,0191 2x1010
TennoobMeHHMK U MHOTOXOA0BbIE Ans ropsayero BogocHabxenusa B LITM n
B UTN)
1310 27,92 4 0,0057 0,0122 14/16 0,0190 670
2150 46,0 4 0,00939 | 0,02139 14/16 0,0224 895
3850 82,24 4 0,01679 | 0,03077 14/16 0,0191 1010

TennoobMeHHUKU MHOroxoaoBble ans otonneHus B LITN

pbl TennoHocuTenen 150 — 76/120 — 70 °C, HarpeBaemas Bofa No MeXTPYOHOMY NPOCTPaHCTBY)

0,73x4,69x0,94 1220 76
0,95x4,74x1,20 2240 85
1,10x4,83x1,31 2800 55

BopocHabxeHus B LITM npu aByxnoTto4yHon cxeme (napameTpbl

2,15x4,59x0,84 1560 36
2,25x4,64x0,90 2000 36
2,35x4,69x0,94 2440 36
2,8x4,74x1,20 4480 36
3,0x4,83x1,31 5600 36

0,73x4,69x0,94 1220 36
0,95x4,74x1,20 2240 36
1,10x4,83x1,31 2800 36

Py 0AHONOTOYHOM cXxeMe (nmapameTpbl, Kak u

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

6920
6915
6590

3810

3360
3200
3610

3360
3200
3610

MpnmevaHne — Paboyee gaeneHne— 1MIa, makcumanbHasa Temnepatypa TennoHocutens — 150 °C. 3anac no noBepxHOCTM HarpeBa—okomno 20 %. YcnosHoe o603HaveHue npu 3akase: TMMNO—
TennoobMeHHUK MHOrOX0A40BOW € NpodmnbHON Tpybkon ansa oronneHuns, TMITT—To xe, Ans ropsyero BOAOCHabXeHWI, Aanee —anameTp Koprnyca Cekunn, AnvHa CeKkummn, AaBrneHmne; YNCo Cekuuii B
TennoobMeHHUKe (aBe LMdpbl Yepes «+»—-ABYXNOToYHas cxema); Y 3—Bua KnuMaTu4eckoro UCnonHeHms TennoobmeHHuka no FOCT 15150.

Tabnuua 5
TexHU4eckne xapakTepUCTUKM MHOIFOXOAOBLIX BogonogorpeBaTtenen ¢ npodhunupoBaHHON TPYOKOM Npu pacyeTHOM pexume pabotbl (Wrp = 2 M/c)

O6o3HayeHne MoBepxHOCTb Macca, kr Tennosas MOLLHOCTb, KoadbdumumeHnt Morepn gaeneHus, kla, no
Harpesa, M’ kBT Tennonepeaayun, BT(M2 Tpy6kam MEXTpyOHOMY
- °C) NPOCTPaHCTBY
TMMO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMMO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMMO114x2-1,0-5-¥3 8,95 700 1415 11520 125 190
TMMNO168x2-1,0-5-¥3 17,45 1020 2900 10310 116 180
TMMI 76x2-1,0-7-¥3 4,55 400 400 6180 170 100
TMMI 89x2-1,0-7-¥3 6,51 560 560 6200 170 105
TMMI 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160
TMII 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100
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NPUNOXEHUE 8

NMPUMEP TENNOBOIO U MAOPABIIMYECKOIO PACYETA MIMACTUHYATbLIX BOAOMNOAOPEBATENEN (MO
roCT 15518)

B cootBerctBUM ¢ katanorom LIMHTUxumHedpTemaw (M. ,1990) BbinyckaloTcst TennoOOMEHHVKM NnacTuH4YaTtble Ans
TennocHabxeHus criegyowmnx TunoB nonypasdopHbie (PC) ¢ nnactuHamu Tvna 0,5Mp n pasbopHble (P) ¢ nnactuHamm
Tuna 0,3p n 0,6p.

TexHnyeckne xapakTepUCTUKU YKa3aHHbIX MAacTMH U OCHOBHblE MapameTpbl TEMNOOOMEHHUKOB, cobnpaembiX U3 aTuX
nnacTuH, npueBegeHsl a Tabmn. 1 n 2.

Jonyckaemble TemnepaTypbl TeNrOHOCUTENEW OMpeaensoTCa TEepMOCTOMKOCTbIO PEe3VHOBbLIX MpOoKnagok. [[Ans
TEeNNoobMeHHUKOB, UCMOMb3yeMbIX B CUCTEMAx TennocHabxeHus, obs3aTenbHbIM SBMSETCA NPUMEHEHWe NPOKNagok w3
TEPMOCTOWKOW pe3uHbl, MapKku KOTOPOW NpuBeaeHsbl B Tabn. 3.

YcnoeHoe 0603HaveHMe TennoobMeHHOro nnacTuH4aToro annapaTa nepeBble OykBbl 0003Ha4alT TN annapara—
TennoobmeHHuk P (PC) pasbopHbli (nonycBapHon), cnepytollee 0603HadYeHne — TUN NNacTuHbI, Lndpbl nocne tupe —
TOMWMHA NNACTUHbI, fAanee — Mroladb MOBEPXHOCTM TennoobMeHa annapata (M°), 3aTeM — KOHCTPYKTUBHOE
MCronHeHne (B COOTBETCTBUM C Tabn. 2), Mapka Matepuana nnacTvHbl U Mapka matepuana npoknagku (B COOTBETCTBUM C
Tabn. 3). MNMocne ycnoBHoro 0603HavYeHNss NPUBOANTCS CXeMa KOMMOHOBKW NNAcTyH.

Tabnuua 1
TexHM4YecKas xapaKkTepucTuKa nnacTuH
Mokasatenb Tun NNacTuHbI
0,3p 0,6p 05lp
[abapuThbl (ONVHa X LWMpUHA X TOSLLMHA), MM 1370x300x1 1375x600x1 1380x650x1
MoBepxHOCTb TennoobmeHa, M’ 0,3 0,6 0,5
Bec (macca), kr 3,2 58 6,0
OKBUBaNEHTHbIV AMameTp kaHana, M 0,008 0,0083 0,009
Mnowanb nonepeyHoro ce4eHns kaHana, m? 0,0011 0,00245 0,00285
CmaymBaeMblii NepUMETP B NONEPEYHOM CEHEHUMN KaHana, M 0,66 1,188 1,27
LUvpuHa kaHana, Mm 150 545 570
3a3op ans npoxofa paboyen cpeabl B kaHane, MM 4 45 5
MpuBeneHHas anvHa kaHana, m 1,12 1,01 0,8
Mnowanb nonepeyHoro ceveHns KonnektTopa (yrnoBoe OTBEPCTME Ha NNacTuHe), M’ 0,0045 0,0243 0,0283
HanbonbLumnii agnameTp ycrnoBHOro Npoxoda NPUcoeaMHAEMOro LWTylepa, MM 65(80) 200 200
KoadbdmumeHT obLuero rugpaBnmyeckoro ConpoTmBeHns 19,3 15 15
ReO,ZS ReO,ZS ReO,ZS
KoadhdpmumeHT rugpaBnnyeckoro ConpoTBEHNS LWTyLepa X 15 15 15
KoadpcpmumenTsl: A 0,368 0,492 0,492
B 4,5 3,0 3,0
Tabnuua 2
TexHuYeckasi xapaKTepucTuKa U OCHOBHbIe NapameTpbl NSIACTUHYATLIX TENJIO0OGMEHHbIX annaparoB
Mokasatenb Tun NNacTuHbI
0,3p 0,6p 0,5Mp
1 2 3 4
Twn annapata Pa3bopHbIii Monypa3bopHbii
Pacxopn TennoHocuTens (He 6onee), M/ 50 200 200
HomuHanbHast NroLaas NoBEpPXHOCTI TennooGMeHa annapara, M, u UCMOMHEHNE
Ha pame:
KOHCOIbHOM (MCnornHeHve 1) OT3 1010 OT110 8o 25 —
[ABYXOMOPHON (MCNOMNHeHUe 2) 0711250025 | O131,580160 | OT31,5780140
TPEXOMOPHOWN C NPOMEXYTOUH- — OT1200 8o 300 | Ot 160 o 320
oV MAnTon (McnonHeHne 3)
PacuetHoe fasnerve, MMa (krc/cm?) 1(10) 1(10) 1,6(16)
2,5(25)
[abapuT TennoobMeHHMKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)




Ta6nuua 3
XapaKTepuCTUMKM NPOKNafoK ANns NiacTuH

YcnoBHoe 0603HaYeHne NpoKnagok Mapka maTepnana n TexHnyec- KayuykoBas ocHoBa Temnepatypa paboyei cpeabl,
Kve yCroBus °C
0 PesuHa 359 (TY 38-1051023- CKMC-30 n APKM-15 OT1-20 po + 80
89) (byTagneHmeTnncTnpons-
HbI KaydyK)
1 PesuHa 4326-I (TY- 38- CKH-18 O -30 pgo +100
1051023-89) (byTaoveHHUTPUNBHBIN Kay4yK)
2 PesunHa 51-3042 cKanT o 150
(TY 38-1051023-89) (aTMneHnponuneHameHo-
BbI Kay4yK)
3 PesunHa 51-1481 CKan o 150
(TY 38-1051023-89) (aTMneHnponuneHameHo-
BbI Kay4yK)
4 PeauHa WPM-1225 (TY 38- CK®-32 n UICKd-26 O -30 po +200
1051023-89) (cbTOPUPOBAHHBII KayyykK)

Mpumep ycnoBHOro 06o3HayeHuns nnactTmH4YaToro pasbopHoro TennoobMeHHoro annapata: TennoobmeHHuk P 0,6p-0,8-
16-1K-01 — TennoobmeHHMK pa3bopHbin (P) ¢ nnactuHkamm Tuna 0,6p, TonwimHon 0,8 MM, nnowaablo MOBEPXHOCTU
TenrnoobmeHa 16 M?, Ha KOHCONbHOW pame, B KOPPO3MOHHO-CTOMKOM WCMOMHEHWW, MaTepuan MnacTuH U natpybkos —
cTtanb 12X18H10T; matepuan npoknagkv — Tennoctonkas pesvHa 359; cxema KOMMOHOBKMU:

C 7 5+5+5

6+5+5
YTO O3Ha4aeT Haj YepToN — YMCIO KaHamNoB B KaXXAOM XoA4e ANA rpetoLle BoAbl, No4 YepTon — TO e, Ans HarpeBaemon
BOApbl.

JononHnTenbHbIN KaHan co CTOPOHbI XO4a HarpeBaeMow BoAbl NpeaHa3HayYeH AN OXMaXAeHUS MinTbl U YMEHbLIEHUS!
TennonoTepsb.

M3 paccmaTpuBaemMbix Tpex TennoobmeHHNKoB Havboree uenecoobpasHo npvMeHeHne TennoodbmeHHukos PC 0,5Mp,
MOCKOMbKY 3TW TENNOOBMEHHIKM HafiexHO paboTaloT npu paboyem aaBneHnn 4o 1,6 MMa (16 krc/om?).

MnacTuHbl NonapHO cBapeHbl MO KOHTypy obpasysa 6rok. Mexay OByMSA CBapeHHbIMU NracTMHamMy UMEETCS 3aKpbIThbIN
(cBapHoI) kaHan ans TennoduKauMoHHON rpetoLlert Boabl. PasbopHble kaHamnbl JonyckatoT aaeneHue B Hux ao 1 MMa (10
Kkrc/om?).

TennoobmMeHHvkM Tuna P 0,3p MOryT NpUMEHATBCA B CUCTEMax TennocHabXeHus npu OTCYyTCTBUM TennoobMeHHUKOB
Tuna PC 0,5Mp n napametpax TennoHocutenen go 1,0 MMa (go 10 KFC/CMZ), 0o 150 °C u nepenage AaBneHwin mMexay
TennoHocuTenamMu He Gonee 0,5 MMa (5 krc/cm?).

MpvmeHeHne TennoobmMeHHWKoB Tuna P 0,6p (TuTaH) B cucTeMax TennocHabXeHUst OorpaHUYeHo M JOMYCTUMO TONbKO
npy OTCYTCTBUM TennoobmeHHvkoB PC 0,5Mp v P 0,3p npu napameTpax TennoHocuTeneii He 6onee 0,6 MMMa (6 krc/cm?), Ao
150 °C v nepenage AaBneHun TenmnoHocutenen He 6onee 0,3 MMa (3 KFC/CMZ).

1. MeToguka pacyeTa nracTMHYaTbIX BOAONOAOrpeBaTene OCHOBaHa Ha UCMONb30BaHUM B HUX BCErO pacnonaraemoro
Harnopa TennoHocuTenenl C Uernblo MOMYyYEHNs MakKCMMarbHOW CKOPOCTW KaXAOro TEMnfIOHOCUMTENS U COOTBETCTBEHHO
MaKCUMarbHOrO 3HavyeHus KoadpdpmumeHTa Tennonepefaynm Wnu Mpyu  HEM3BECTHbIX pacrnonaraeMbiX Hamopax Mo
ONTMMarnbHOW CKOPOCTU HarpeBaeMon BOAbl, Kak 1 Npu nogbope KoxXyxoTpyOHbIX BOAONOAOrpeBaTe-nen.

B nepBom crnyyae onTumanbHOE COOTHOLLEHWE YMCra XOA4OB ANs rpetoLent X; u Harpeeaemon X, BoAbl HaxoguTcs no

copmyne

..0.636

,.0,364 "
X, &G0 P2 1000- ¢,

2 . &)
X. &Go &DP,5  1000- t”

Ecnun cooTHoweHWe xonos nony4yaetca >2, TO ANS NoBblWEHUS CKOpPOCTU BOAbI uenecooGpasHa HeCMuMmMeTpuyHaa
KOMMOHOBKa, T.€. YNCJI0 XO0O0B TeI'IJ'IOOGMeHI/IBaIOLLlI/IXCFI cpen 6y,qu HeoanHaKOBbIM (pI/IC. 1—3 HacTosLwero I'IpI/IJ'IO)KeHI/IFI).
|_|pI/I HeCVIMMeTpVNHOVI KOMMOHOBKE noJiy4yaetTcda cMellaHHOe OBUXXeHWe NOTOKOB B YaCTu KaHanoB — NPOTUBOTOK, B YacTu
— MPAMOTOK, YTO CHMXaeT TemnepaTypru?l Hanop yCTaHOBKU MO CpaBHEHUIO C
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Puc. 1. CI/IMMeTpVI"IHaH KOMMNOHOBKa NnactTuH4yaToro
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Bogonoporpesarens, o6o3HaveHune Cx 4/5
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Puc. 2. HecummeTpuyHasa KOMNOHOBKA NiacTUHYaATOro
BogonoporpeBarens, o6o3HayeHue Cx (2 + 2)/5

Puc. 3. Cxema komnoHoBku Bogonogorpesatenew | u Il nogorpesa B
OfjHY YCTaHOBKY C NMPOTUBOTO4YHbLIM ABUXEHUEM BOAbI

NPOTUBOTOYHBLIM XapakTEPOM [ABWKEHUs] TenrooOMeHMBaKOLWMXCA cped, KOTOpbIi MMEEeT MeCTO Mpu CUMMETPUYHOMN
KOMMOHOBKE, U B OMPELENIEHHON CTEMeHW YMEHbLUAET BbIFOAQY OT MOBLILEHUST CKOPOCTU BOAbl MPU HECUMMETPUYHOMN
KOMMOHOBKe. [103TOMy Onsi UCKINIOYEHNS CMELLaHHOro Toka TenmnoHocuTenen bonee acheKTMBHO BOAOMNOAOrpeEBAaTENbHYHO
YCTaHOBKy cobupaTb W3 [ABYX WM HECKOMNbKUX pasfenbHbIX TEnnOOOMEHHMKOB C CUMMETPUYHOM KOMMOHOBKOWM,
BKITFOYEHHbIX NOCNeA0BaTeNbHO MO TEMMOHOCUTENID, Y KOTOPOro norny4yaeTca 6onbliee YMCno Xo4oB, U naparnnenbHO — Mo
apyromy TennoHocutento. Mpu aTom 0b6BA3ka coeauMHUTENbHbIMKM TpybonpoBogamMu AomkHa obecneyunTb NMPOTUBOTOK B
KaXkoM TennooOMeHHMKe.

2. Mpu pacyeTe NnacTMH4YaToOro BoAOMNOAOrpeBaTensi OonTUMarnbHasi CKOPOCTb MPUHUMAETCS UCXOAst U3 MOMyYeHust
TakMX >Xe MNOoTepb [JaBreHUss B YCTAHOBKE MO HarpeBaeMoW BoAe, KaK Mpu  MPUMEHEHUN KOXYXOTPYOHOro
Bogonogorpesarens - 100 -150 klMa, 4To COOTBETCTBYET CKOPOCTM BOAbI B kaHanax Wonr = 0,4 m/c.

MoaTomy, BbIOpaB TUM NAACTMHBI PACCYUTLIBAEMOrO BOAOMNOLAOIPEBATENSA ropsYero BOAOCHa0XeHUs, MO ONTUManbHON
CKOpPOCTM HaxoAum Tpebyemoe KONMYeCTBO KaHaroB No HarpeBaeMow BOAE M:

Ghmax (2)

WOnT fkr x3600
fk — XMBOE ceYeHMe 0QHOro MEXNNacTMHYaToro KaHana.
3. KomnoHoBka Bogonogorpesatens cuMmeTpudHas T. e. mrp=my. OBLLee KUBOE CEYEHME KaHAMOB B NakeTe Mo Xoay
rpetoLLen 1 HarpeBaemMon Boapl

m

frP = fH = mH fk (3)

4. Haxoaum chaKTUYeCKNe CKOPOCTM FpetoLLei U HarpeBaemol Boabl, M/c
G,

WFP -
3600f,.r

4
WH - L (5)
3600 fH r
B cnyyae ecnu cooTHoLLEHUe X008, onpeaerneHHoe rno dopmyne (1), okasanocb >2 (npu nogctaHoBke DPy = 100 klMa,
a DPrp = 40 klMa - gns | ctynexu), Bogonogorpesatent cobupaem u3 AByX pasgeribHbIX TENNOOOMEHHUKOB 1 Gonee U B
dopmynax (4) unu (5) pacxoq Toro TENNIOHOCUTENS, Y KOTOPOro MOMYYNNOCh MEHbLLIE XOA0B, YMEHbLLIAEM COOTBETCTBEHHO
B 2 pa3a u bonee.
5. KoadhchuumeHT Tennootaaun a; ,Bt/(M? x°C) oT rpetoLLelt Bogbl K CTEHKE MNacTWHbI onpeaensieTcs no popmyre

a-= 116A%3000 +283¢; - 0’63('[2‘;)2EW°'73 ©6)

P
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roe A— KOS(*)(*)I/IU,I/IGHT, 3aBUCALLMI OT TUNa NNacTuH NPpUHUMaETCA Nno Tabn. 1 HaCTOALLEro npunoXxeHus,

P P
— th + tBbIX

p
tcp - 2
6. KoadpduumeHT Tennosocnpusatna a, BT/(M2 x°C), OT CTEHKM NNacTVHbl K HAarpeBaeMow BoAe NpMHMMaeTCs No
_ € H H\2U0y p 4073
chopmyne g = 116A§23000 +283¢) - 0,63(tcp) W, (7)
H H
- @
roe tcp = 2
7. KoathchuumeHT Tennonepenaun k, Bt/(m* x°C), onpenensetcs no dopmyne
k=8 ®
1,1 0o
a. a, |l
rae b — koaddUUMEHT, YYMTbIBAOWMIA YyMeHblueHne KoadduumeHTa Tennonepegays mM3-3a TEPMUYECKOrO

COMPOTUBIEHNSA HAaKUMNW U 3arpa3HEHNIA Ha NNacTUHe, B 3aBUCMMOCTM OT KayecTBa BOAbl NpuHMMaeTca pasHbiM 0,7 — 0,85.

8. lNpun 3agaHHON BenNWYUHE pacyeTHOW NPOU3BOAUTESNBLHOCTU QSP M N0 MOMNyYeHHbIM 3HaYeHuAM KoaduumeHTa
Tennonepenaym k n temnepartypHomy Hanopy Dtcp onpegensieTca Heobxogumasi NOBEPXHOCTb HarpeBa Fre no cdoopmyne (1)
npun. 5.

Mpn cbopke BopomoporpeBaTens M3 ABYX pasfenbHbIX TENNOOOMEHHUMKOB M 6Gonee Tennonpou3BoAUTENbHOCTb
YMEHbLUAETCs1 COOTBETCTBEHHO B 2 pa3a 1 6onee.

9. Konn4yecTBo X00B B TENNO0OMeEHHMKE X:

FTP + fI'IF’ 9)

X =
2y

roe fan — NOBEPXHOCTb HarpeBa OAHOM MNACcTUHbI, M.

Yncno xonoB OKPYrnsieTcs OO Lenov BenuuMHbl. B 0gHOX0O0BbIX TENNO0OMeHHUKaxX YeTbipe WwTyLepa Ans noasoaa v
oTBOAa Trpelollen W HarpeBaeMou BOAbl pacnonaralTcsa Ha OAHOWM HenoABWXKHOWM nnuTe. B MHOroxogoBbix
TennoobMeHHMKax YacTb LUTYLEPOB AOIMKHA pacnonaratbCs Ha MOABWKHOM NIUTE, YTO BbI3bIBAET HEKOTOPLIE CITOXHOCTU
npu akcnnyartaumn. oaTomy uenecoobpa3Hein BMECTO YCTPOWCTBA MHOroxXogoBOro TennoobmeHHuka pas3dbutb ero no
yYncny xoAoB Ha pasfenbHble TenrooOMEHHWKW, COedVHEHHble MO OOHOMY TEMMOHOCWUTENH0 MocregoBaTenbHO, a Mo
Apyromy — napannernbHo, ¢ cobnogeHneM NpoTBOTOYHOTO ABMKEHMS.

10. dencTBUTENbHAsA NOBEPXHOCTb HarpeBa BCero BogonoaorpesaTens onpeaenserca no gopmyrne

F=(2mx- Df,, (10)

11. MoTepun gaeneHua D klMa B BogonogorpesaTensax cregyer onpeaensTts no opmMynam:
ONnga HarpeBaemown BoAbl

DP, =] 5(33 - 0,08 t'gp) WL X; (11)
On4 rpetoLen Boabl
DP,.. = 5(33 - 008 {7 Wiy’ X (12

roe j — ko3adpULMEHT, yunTbIBaOLWLMIA HakMneobpasoBaHue, KOTOPbLIN AN rPeloLLei ceTeBo BoAbl paBeH eauHuLe, a
ANs HarpeBaemon BoAbl AOIMKEH MPUHUMATBLCA MO OMbITHLIM AaHHBLIM, MPU OTCYTCTBMU TaKMX OAHHbBIX MOXHO NPUHUMATD |
=1,5—2,0;

B — koadhduUMeEHT, 3aBUCALLMIA OT TMNA NNACTVHbI, MPUHUMAETCA Mo Tabn. 1 HacTOALEro NPUINOXEHUS;

W .c — CKOpPOCTb NpY NPOXOXAEHUN MakCMManbHOro CEKYHAHOro pacxofa HarpesaemMow Bofbl.

NMPUMEP PACYETA

BbibpaTtb 1 paccunTate BOAOMOQOrpeBaTenlbHy0 YCTAHOBKY MNacTMHYaToro TennoobmMeHHVKa cobpaHHOro u3 nnacTuH
0,6p Ons cucrtembl ropsiyero BogocHabxeHus Toro e LTI, 4To m B npumepe C KOXYXOTPYOHBIMU CEKLMOHHBLIMM
Boponogorpesartenamu. CrnegoBaTenbHO, UCXOAHblE AaHHble, BENWYMHbI PAcXOAoB W TemnepaTypbl TEMNOHOCUTENen Ha
BXOZIe Y BbIXOAe Kax 0N CTyrneHu BogonodorpesaTtens NpMHUMAaloTCA TakMMK e, Kak U B NpeabiayLiem npumepe.

1. NpoBepsieM COOTHOLLUEHNE XOA0B B TennoobmeHHuke | ctynenn no dopmyne (1), npuHnmasa DPy = 100 kMa n DPrp =
40 klMa;

..0,636

X, ®68x0° 6 240 6" ad000- 19,56

X, &625%0°s €1006 €1000- 36 &
CoOTHOLLEHNE XO0B He NPEeBbILIAET 2, creaoBaTefibHO, MPUHUMAETCs CUMMETPUYHAS KOMMOHOBKA TEMNNO06MEHHMKaA.
2. Mo onTMarnbHOI CKOPOCTW HarpeBaemMon BoAbl onpeaensieMm Tpebyemoe Yncro kaHanoe no gopmyne (2)

0,77
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68 x10°

Mk = 5.450.00245 0% 3600
3. ObLee xnBOe ceveHne KaHarnoB B nNakeTe onpegensem no dopmyne (3) (My npyHUMaem pasHbiM 20).

f.=f,=20000245 = 0049 W’

4. haKkTUyeckne CKOpOCTY rpeoLLei U Harpesaemoii Boabl no copmynam (4) u (5):

=193

62.5x10°
Wre = 3600510° 0029 - 035 /¢
68 x10°
= -0385 wm/
W= 36005107 0049 mre

5. PacyeT Bogonogorpesatens | ctyneHu
a) k03ahULMEHT TENNOOTAAUM OT rpetoLLe BOAbI K CTEHKE NnacTuHbl, hopmyna (6), npuHuMas n3 tabn. 1 A = 0,492:

a, = 116>0,492(23000 + 28336 - 0,63362)>0,35°° =8590 BT/(M?*%C)

6) KoahULIMEHT TENMOBOCTIPUSATUS OT CTEHKM NNAcTVHbI K HarpeBaemon Boae, chopmyna (7)
a, = 116>0,492(23000 + 283195 - 0,63x19,52)>0,385°™ =8037 Bt/(M*%C)

B) KO3dhpMUMEHT Tennonepegaymn, npuHnmas j = 0,8, popmyna (8)

=2638 Br/(m*2C)

| ’

K="717 0001 1

8590 © 16 8037
r) Tpebyemas NoBepxHOCTb Harpesa sogonogorpesatens | ctynenn, coopmyna (1) npun. 5

_ 276%0°
Fre = 2638 x16,5
[) KONMM4ecTBO X040B (MNM NakeToB Mpu pasgeneHnn Ha 0OHOX0A0BbIe TeNNO0OMeEHHUKI), hopmyna (9)
_ 63,4+0,6 067
2x0x0,6 '

=634 M

MpuHnmaem Tpu xoaa,
€) AeficTBUTENbHAsi MOBEPXHOCTb Harpeea Bogonogorpeeatens | ctynenn, opmyna (10)

F =(2x0x3- 106 =714 W

X) noTepu AasreHus | cTyneHn BoAoONoaorpeBaTtens no rpetolleii Boae, popmyna (12), npuHumas j = 1uumstabn. 1 b
=3

DP;, = 1:3(33- 0,08 36)0,35"™ X3 = 43,2 KIla.
6. PacyeT BogonogorpesaTtens Il ctyneHu
a) k0ahULMEHT TENNOOTAAYN OT rpetoLLert BOAbl K CTEHKE NnacTuHbl, hopmyna (6):
a, = 116>0,492(23000 + 283 %675 - 0,63>67,52)>0,35°" =10412 BT/(M’%C)
6) KoahULIMEHT TENNOBOCTIPUSATHSA OT NNACTUHBI K HarpeBaemow Boge, dopmyna (7)
a, = 116X0,492(23000 + 283 48,5 - 0,63485?)>0,35°" =10017 Bt/ (M?XC)
B) k03chdpmumeHT Tennonepegaun, npuHumMas j = 0.8 dopmyna (8):

o 08 _ .
K=—To001 1 =309 BT/ (m22C)

+ +
10412 16 10017
r) Tpebyemasi NoBEpXHOCTb Harpesa Bogonogorpesatens |l ctynexu, dopmyna (1) npun. 5:

~181x40° »
Fre = 300600 =308 ™
[) KONMMYECTBO X0A0B (MNW NakeToB NpU pasderieHnun Ha OAHOXOL0BbIE TENNO0O6MeHHWKY), hopmyna (9):
_308+06 _, .,
©2x0>06

MpuHumaem 2 xoaa;
€) AeficTBUTENbHAsi NOBEPXHOCTb Harpeea Bogonogorpesatens |l ctynexn, coopmyna (10):

F'=(2x0%- 106=474 ™

) noTepu gaeneHus |l cTyneHy Bogonoaorpesatens rno rpetoLlen soge, opmyna (12):
DP}, =1x3(33 - 0,0867,5)0,35"™ x3 = 264 K,
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3) NoTepu AaBneHus obenx CTyneHen BoOAONOAOTPEBATENS MO HarpeBaeMoi Bofe, NpuHumMas j = 1,5, Npu NpoxoxaeHun
MaKCKMarnbHOro CEKYHOHOrO pacxofa Bodbl Ha ropsiyee BogocHabxeHwue, opmyra (11):

DP." =15x3(33 - 0,08 x31)(216(0049 x0°))"" 5 =164 «ITa.

B pesynbTaTe pacyeTa a kayecTBe BOAOMOAOrpeBaTeNs ropsyero BogoCHabXeHust MpuHMMaeM aBa TennoobmeHHuka (1
n 1l ctynenn) pasbopHoi koHcTpykuun (P) ¢ nnactuHamm Tvna 0,6p, TonwwuHow 0,8 mm, us ctanmn 12X18H10T (McnomnHeHve
01), Ha pgByxonopHoW pame (ucnomnHeHve 2K), ¢ ynnoTHUTENbHbIMW MpoOKnagkamy u3 pesvHbl Mapku 359 (ycrnoBHoe
obo3HayveHne — 10). MoBepxHOCTb Harpesa | cTtynenn —71,4 M, {1 ctynenn — 47,4 M. CxemMa KOMMOHOBKM | CTYMeHu:
_20+20+20
C.= 21+20+20
cxema KOMMNOHOBKM | cTyneHu.
_20+20
Ci= 21+20
YcnosHoe 0603HaveHne TennoobMeHHMKOB yka3biBaeMoe B 6naHke 3aka3oB 6yaeT
| ctynenu: PO,6p-0,8-71,4-2K-01-10 C.= 20+20+20
X 21+20+20
Il ctynenn PO,6p-0,8-47,4-2K-01-10 C.-= 20+20
X 21+20
Pacuetr BoponopjorpeBatens, COOpaHHOTO W3 NnacTyH4YaTbiX TennooOMeHHWKOB dupMbl  «Anbda-laBanb»
(TexHnyeckne xapaKkTepucTuku cm. B Tabn. 4), nokasbiBaeT 4TO B | cTyneHb TpebyeTtca yctaHoBUTL TennoobmeHHnk M15-
BFGS8 ¢ uucnom nnactuH 64, nnowanb noBepxHOCTU Harpesa 38,4 M’ (koachdbunumeHT Tennonepenaum — 4350 BT/(M2 X
°C)).
Bo Il cTynenn Tpebyetcst TenroobMeHHUK M10-BFG ¢ umMcrioM nNRactuH 71, nnowaas noBepxHOCTU Harpesa 16,6 M
(koacbpuLmeHT Tennonepeaain — 5790 BT/(m? x°C)).
MoTepu naBneHus B 00enx CTYMEHSIX NPW MPOXOXAEHWN MaKCUMarbHOrO CEKyHAHOro pacxofa HarpeBaeMow BoAbl U
TOM e koachdhmumeHTe 3arpsasHeHns (j = 1,5) coctasnstoT 186 klMa.
B Tabn. 5, 6, 7 npvBeaeHbl TEXHNYECKME XapaKTEPUCTUKMN TennoobMeHHNKoB «Lietenak», "APY» n «CB3I».
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TexHMYecKue XxapakTepMCTUKU NNacTMHYaTbIX TeNNoo6MeHHUKOB hupmbl «Anbda-llaBanb» Ans TennocHabxeHus

Tabnuuad

Mokasarenb HepasbopHble nasiHble Pa360opHble C pe3MHOBbLIMW NPOKNaaKamu
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
TMOBEPXHOCTL HarpeBa NNacTuHb!, M° 0,05 0,1 0,3 0,032 0,14 0,24 0,62
[abapuTbl NNacTHbI, MM 50x520 92x617 365x990 140x400 247xX747 460x981 650x1885
MuHumanbHas TonwmMHa NNacTUHbI, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnacTuHsl, kr 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O6bem Boabl B kaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcrmarnbHOe YMCo NNacTUH B YCTaHOBKe, LUT, 60 150 200 95 250 275 700
Pabouee nasnenune, MlMa 3,0 3,0 2,5 1,6 1,6 1,6 16
MakcumanbHas Temneparypa, °C 225 225 225 130 160 150 150
[abapuTbl ycTaHOBKW, MM:
LUMpUHa 103 192 466 180 320 470 650
BbiCOTa 520 617 1263 480 920 981 1885
AnvHa, He bonee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
[unametp narpy6koB, MM 24 50 65/100 43 60 100 140
CraHgapTHOe Yncno nnacTuH 10,20,30, 40,50,60, {20,30,40, 50,60,70,
80 80,90,100,
110,120,130,
140,150
Macca ycTtaHoBKU, Kr, Npy Y1Cne NNacTuH: 5,2 15,8 — 38 146 307 1089
MUHUMarbHOM
MaKCcMmarnbHOM 154 73,0 309 59 330 645 3090
MakcumanbHbIN pacxof, XuakocTu, My 8,1 39 60/140 10 54 180 288
[MoTepun gaeneHnst Npn makcuManbHoM pacxoge, kla 150 150 150 150 150 150 150
KoachdmumeHT Tennonepenaum, B/(m” x°C), npu 7700 7890 7545 6615 5950 5935 6810
CTaHAapTHbIX YCMOBUSIX
Tennosas MOLLHOCTb, KBT, MpM CTaHOAPTHbIX YCIOBUSIX 515 2490 8940 290 3360 11480 18360
MpumeyaHns
1. CtaHaapTHbIe YCIOBUSA — MakKCUManbHbI pacxoq X1AKOCTW, mapameTpbl rpetoLlero TennoHocutens 70—15 °C, Harpesaemoro — 5—60 °C.
HomeHknaTtypa TennoobmeHHnKkoB «Arnbda-IlaBanb» He orpaHnyeHa TunaMmu annapatos, NPMBEAEHHbIX B Tabnuue.
3. Matepuan nnactmH — HepxasetoLas ctanb AlSI 316, matepman npoknagok—EPODM.
Ta6bnuua5
TexHU4YecKue XxapaKTepucTUKM NasiibIX Ny1acTUHYaThIX Ten10o6MeHHUKOB «LleTenak» npousBoAacTBa komnaHum «LleteTepm»
lMokasaTenb CP410 CP415 CP422 | CP422-2V’ CP500 [ CP500-2V’
TMOBEPXHOCTL Harpesa NNacTuHb!, M° 0,025 0,05 0,095 0,28
[abapuTbl NnacTnHbl hxa, Mm 311x112 520x103 617x192 950x364
MuHumanbHas TonwmMHa NNacTUHbI, MM 0.4 0,4 0,4 0,4
Macca nnacTuHsl, kr 0.1 0,17 0,35 1,26
O6bem Boapbl B kaHane, n 0,05 0,094 0,21 0,52/0,7
MakcrmarnbHOe YMCo NNacTUH B YCTaHOBKe, LUT. 150 80 150 200
Paboyee naBnexue, MlMa 2,5 2,5 25 2,5/1,6
MakcumanbHas Temneparypa, °C 225 225 225 225
OcHoBHble pa3mepbl TeMNoobMeHHNKa B M30MsLmnmn 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, Mm
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[unametp narpy6koB, MM 25 25 50 65/100
Macca TeI'IJ'I006*I‘\k/IeHHI/IKa, Kr, MpW Yncne nNnacTuH: — — 20 69,6
MUHUManbHOM
MaKkc/MarnbHOM — — 75 246
MakcumanbHbI pacxof HarpesaeMon BoAbl Npu notepe 20 12 62 340 165
nasneHus 100 kMa, My
KoadbcprumeHT Tennonepenauun npu cTaHaapTHbIX 2420 — — — 1700
yYCroBuSX BT/(M2 x°C)
TennoBas MOLLHOCTb NP CTaHAAPTHbIX YCOBUSAX, KBT 95 (CP410-150-2V) — — 440 (CP422-150-2V) — 2000 (CP500-200-2V)
MakcnmarnbHas Tennosasi MOLWHOCTb, KBT, npu 300 250 1200 4000 2500
napameTpax TennoHocutensa 150—76/165—70 °C
* TennoobMeHHWKM 3To Moadenu npeaHasHadeHsl Ana MBC ¢ AByxCTyneHyaTbiM NOAOrPEBOM BOAbI B OAHOM Kopryce.
** Uueno nnactuH nogbupaetca ¢ warom 10 nnacTvH Npy MUHMManNbHOM Yucne 10 nnacTuH.
*** CTaHgapTHbIe YCIOBUSA — MakKCUManbHbI PAaCXOf, XUAKOCTU, MapameTpbl rpetoLlero TennoHocutens 70—15 °C, Harpesaemoro — 5—60 °C.
MpumeyaHus
1. TennooBMEHHWUKN NOCTaBMAKTCSA B KOMMIIEKTE C U3ONsLNENn.
Yucna yepes Apobb 03HaYaloT napaMeTpbl A4St NEPBUYHOTO Y BTOPUYHOIO TEMNOHOCUTENEN.
Marepuan nnactui— AISI 316.
Tabnuua 6
TexHU4eckne XxapakTe pUCTUKU NIACTUHYATbIX TeNNnoo6MeHHUKOB (hupmbl «APV» Ans TennocHabxeHus
MokasaTtenb HepasbopHble nasiHblie Pa3bopHble ¢ pe3nHOBbLIMU NPOKIagKaMu
BD4 BD7 BF2 N25 N35 N50 N60 N92
n?BerHOCTb Harpesa nnacTuHbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
M
abapuTbl NNAcTUHbLI, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
MwHumanbHas TONwMHa 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
nnacTUHbl, MM
Macca nnacTuHbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
O6bem BOAbI B kKaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Paboyee pasnenne, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MakcumanbHas Temneparypa, °C 220 220 220 150 150 150 150 150
OnameTp naTpybkoB, MM 25 25 65 80 80 80 200 200
MakcumanbHoe Yncro NracTuH B 93 93 123 39/83 39/83 39/83 91/151° 91/151"
yCTaHoBKe, LUT.
abapuTtbl ycTaHOBKM, MM:
hxa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
OnvHa, He bonee 246 246 315 570(10/2) 570(10/2) 570(10/2) 1340(10/2) 1340(10/2)
« » MeHee 48 48 48 370(10/1) 370(10/1) 370(10/1) 1090(10/1) 1090(10/1)
CraHpgapTHoe uucno nnactuH B | 7,11,17,25,33, | 7,11,17,25,33, | 7,11,17,25,33, — — — — —
yCTaHOBKe 43,63,93 43,63,93 43,63,93,123
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Macca ycTaHOBKMU, Kr :
Hebonee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 2,4 4,0 10,5 210 300 380 1330 170
’ Mepepn yepTon —ans pambl 10/1, 3a yepTon — 10/2.
Mpumeyanuns
1. MaTtepuan nnactvH HepasbopHbix — AISI 316, pasbopHbix AlSI 304, maTepuan npoknagok pa3bopHeix — EPOM.
2. HomeHknatypa tennoo6bmeHHuKkoB "APV» He orpaHnyYMBaeTcs TMnamy annapartoB, MPMBEAEHHbIX B Tabnvue.
Tabnuua 7
TexHMYecKue XxapakTepuCcTUKM NNacTUHYaTbiX TennoobmeHHnkoB dupmbl «CBEM» ans tennocHa6xeHus
Mokazatenb Hepasz6opHble nasiHble Pa3bopHble ¢ pe3anHOBbLIMW NPOKNaAKaMu
B25 B35 B45 B50 B65 GXx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
IMOBEPXHOCTb HarpeBa MNacTUHbI, M° 0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550
Macca nnacTuHsl, kr 0,234 0,336 0,427 0,424 1,080 — — — — — —
O6bem Boabl B kKaHarne, n 0,095 0,141 0,188 0,188 0,474 — — — — — —
MakcrmanbHoe YACNO NNacTUH B YCTaHOBKeE, LUT. 120 200 200 250 300 100 160 160 450 450 450
Pabouee naenexve, MMa 3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
MakcumanbHas Temnepatypa, °C 185 185 185 185 185 150 150 150 150 150 150
[abapuTbl yCTaHOBKW, MM: 117 241 241 241 362 160 320 320 460 460 630
LMpuHa
BbICcOTa 524 392 524 524 864 745 840 1070 1265 1675 1730
AnuHa, He Gonee 317 518 518 670 790 500 1090 1090 3080 3080 3130
[nameTp noacoeanHMTENbHbLIX NaTpybkoB, MM 25 40 65 65 100 25 50 50 100 100 150
Macca ycTaHOBK/ NpY MakcUMarnbHOM Yucre 30,6 71,4 119 119 900 38 127 183 363 554 1138
NNacTuH, Kr
MakcrmanbHo adhdekTuBHas Tennosast MOLLHOCTb, 350 550 900 2200 6100 400 550 1500 3000 7300 15000
kBT, npun napameTtpax TennoHocutens 150—
80/105— 70 °C 1 Pyan He Gonee 150 klMa
KoadbdnumeHT Tennonepenaun, Bt/ (m° 2C) 5970 7880 6570 7820 7035 12920 9380 11550 10810 9500 11840
O dphekTMBHOE YNCNO NNACTUH, LWT. 42 52 48 140 140 21 23 33 47 77 101
Tennoas MOLLHOCTb, KBT, Npu cTaHAApTHbIX 450 — 1500 — 4100 430 750 1050 — 9500 —
yCIoBusaX
KoachdpuumeHT Tennonepenauu, Bt/ — (m* C), 6210 — 6260 — 5150 7980 7080 7030 — 7320 —
npu cTaHgapTHbIX YCIOBUAX
OdbhekTMBHOM YMCNO NNacTuH, WT.— (Yepe3 Apobb 117/2 — 189/2 — 297/2 79/3 89/4 85/3 — 7412 —
— 4uMCno X0O0B)
* Macca npuHsiTa Ans yncna nnacTuH, Tpedyemblx Npu 06ecneyeHn MOLLHOCTU HKeCeaytoLLen CTPOKW.
MpumeyaHnsa
1. CTaHaapTHbIE YCNOBUSE — MakCUMarbHbI pacxof XUAKOCTU, OrPaHUYeHHbI 40NYCTUMbIMU CKOPOCTSIMU 1 NOTEPsSIMU A@BIeHMs B BOAONOAOrpesarene no Harpesaemol Bofe He bonee
150 klMa; napameTpbl TennoHocutens: rpetowero 70—15 °C, Harpesaemoro 5 — 60 °C.
2. Matepuan nnacTvH — Hepxasetowas ctans AlS| 316 TonwwmHoi 0,3 — 0,6 MM, maTtepuan npoknagok — EPDM.
3. HomeHknaTypa TennoobMEHHVKOB HE OrpaHnMYeHa TMnamun annapaTtoB, NPpUBEAEHHbIX B Tabnvue.
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MPUNOXEHME 9
TENNOBOW Y TMOPABIUYECKUA PACYET FOPU3OHTANBbHbLIX MHOMOXOOOBbIX MAPOBOASAHbBIX
NOOOrPEBATENEN

MoporpeBatenu ropusoHTanbHble NapoBOAsiHbIE TEMMOBLIX CeTen (OBYX- U 4eTbipexxoposbie) no OCT 108.271.105
npegHasHayeHbl AnA CUCTEM OTOMMEHNUSI U FOPSYEro BOAOCHAXeHNS.
1. MoBepXHOCTbL HarpeBa NapoBOAsHbLIX Noaorpesaterei F, M°, onpeaensetca no opmyne

F= Qs )
thCP

raoe Qsp — pacyeTHasi Tennosas NPOU3BOAUTENBHOCTL BoJONOAOrpesaTtens, Br;

k — koathdmumeHT Tennonepeaayn Bogonoaorpesarerns, BT/(M2 %C);

Dtcp— pacyeTHas pasHOCTb TeMmnepaTyp Mexay rpetoLlen u Harpesaemon cpegamu, °C.

2. PacueTHas TenroBas NpPOW3BOAMTENbLHOCTb BOAOMOAOrPeBaTens Ha otornenne Q% unM Ha ropsuee
BoplocHabxenne Q' onpegensietcs no npun. 2.

Mpu atoMm, yuyuTbiBas TpeboBaHus N. 4.8 HacTosiero cBoda NpaBui, AN KaXAoro NogorpesaTernisi pacyeTHas
Npou3BOANTENBbHOCTb, ONpeaeneHHas no npun. 2, AenuTcs Ha 2.

3. KoathchuumeHT Tennonepeaaun k:, Bt/(M* x°C) onpeaensietcs no gpopmyne

) b @)
K=" 1 dﬂ+%

—+— 4+ -
an a, lo |

roe az — koathULIMEHT TEMMOOTAAYM NPY NPOAOTEHOM CMbIBAHUM OT CTEHKM TPYBKM K HarpeBaemoit Bofie, BT/(M” x°C);

an — KO3 HULMEHT TEMMOOTAAYM OT KOHAEHCUPYHOLLLErocs napa K ropu3oHTanbHOM CTEHKE TPyOKu, BT/(M2 x°C);

dct — TOMLWMHA CTEHKU TPYOKH, M;

Ovak — TOMLUMHA HaKunW, M, NMPUHMMaemMasi Ha OCHOBaHWMMW IKCMIyaTaUMOHHbIX AaHHbIX ANS KOHKPETHOro pavioHa C
y4eTOM KayecTBa BOAbl, @ NpW OTCYTCTBMU AaHHbIX JOMycKaeTca npuHuMaTtb pasHou 0,0005 wm;

| ct — TennonpoBoaHOCTb CTeHKM Tpybku, BT/(M x°C), npuHnmaeTcsa ans crtanv pasHon 58 Bt/(m x°C), ona natyHn —
105 BT1/(m x°C);

| Hak — TO Xe, cnos HakvMnu, NpuHumaetcsa pasHon 2,3 Bt/(m x°C).

4. KoathduumneHT Tennootgayn a; BT/(M2 . °C), oT cTeHkn TpyOku K HarpeBaemow Bofe B obGnactu TypOyneHTHOro
OBWXeHWs, onpeaensieTcs no chopmyne

W ®

a,= l16§1210 +18" - 0038’ ¥

H

H o
roe t 'cp— cpegHsas TemnepaTypa HarpeBaemoln Bodbl, °C, onpefensemasi no dopmyrne
H H
H tax + tEbIX
{ = e fe )
Cp 2
t"sx; t"a0x— TeMnepaTypa HarpeBaemoit BOabI COOTBETCTBEHHO Ha BXOAE U BbIXOAE U3 Boaonoaorpesatens, °C;
dsH— BHYTPEHHWI AnameTp Tpybok, M;
W p — CKOpPOCTb BOAbI B TpyOKax, M/c, onpegensietca no dopmyne

W-, = L (5
3600r f,,
fre— nnowags ceveHns Beex TPyBOK B OAHOM X0y MOAOCrpesaTensi, M”, onpeaensieTcs no opmyrne

_pdh, 6
fo= 2" (6)

N— KOnM4ecTBO TPyOOK B OAHOM Xo4y, LUT.;
I — NOTHOCTb BOAbI NPU cpeaHeit TemnepaType tHcp, kr/m®;
Gh — pacyeTHbI pacxof HarpeBaeMol Boabl B TpyOKax, Kr/u.
5. KoathcuumneHT Tennootgaum an, BT/(M2 x °C), OT KOHAEHCUpPYIOLLEroca napa K CTeHke TpyOKu onpepensietcs no
copmyne
(4320 +475%,- 0,14 ﬁ)

a, =116 )
Jmd,(t.- t.)
roe ts — TemnepaTypa HacbilweHus napa, °C;
m—npuBeaeHHOoe Yncno Tpybok, WT., onpeaensiemMoe no hopmyne
m = Des 6)
M
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rae nos — obuiee yncrno TpybokK B nogorpesaTene, LWT.;
Nmax— MaKCcUManbHOe Ymcro Tpy6ok B BEPTUKANbHOM psay, LWT.;
tcT — cpeaHsis TemnepaTypa CTeHOK TpyGok. °C, onpeaensercs npubnukeHHo no dopmyne

H
+
tCT - ts 2tCP 9)
Y npoBepsieTca Nocre NPeABapUTeNbHOTO pacyeTa Noaorpesatens no (opmyne
"
t. = tattea (10)
anta,

Mpn HecoBnageHWM 3HavyeHWn tcr, onpegeneHHbix no dopmynam (9) m (10), Gonee yem Ha 3 °C an cnepyet
nepecynTbIBaTh, NPVHSIB 3Ha4YeHWe tcr, onpeaeneHHoe no dopmyrne (10).
6. PacueTHyto pasHocTb Temnepatyp Dicp, °C, Mexay rpetoLLert u HarpeBaeMol cpegaMu onpeaensiioT no opmyre

Dt.- D (11)
Ot = o
23lg—2
Dt,

roe Dts, Dty — COOTBETCTBEHHO 6onbluas 1 MeHbLlas pa3HoCTb TemnepaTyp MeXAy rpelowwen n HarpeBaemMon cpegamm
Ha BXOAe U Bbixode 13 nogorpesatens, °C, onpegenseTca no dopmynam:

Dt, =t - toy (12)
Dt, =1, - to (13)

Mpw pacuyeTe NapoBOAsAHbLIX BOOAONOAOrPEBATENEN OTOMNSIEHNS TEMMepaTypy HarpeBaeMoi BoAbl Ha BXOAE U BbIXOAE U3
BOAoOMNoAOrpeBarens crieqyet npyHUMaTh
H —
th - t 2

roe t; — TemnepaTtypa BoAbl B 06paTHOM TpyGonpoBoAEe CUCTEM OTOMISIEHUS NPU PACYETHON TeMNepaType Hapy>KHOro

Bo3ayxa to °C;
H
tBbIX = t 1

roe top — Temnepartypa BoAbl B nofatollem Tpybonpoeoae Tennosbix ceTert 3a LITM unu B nofdatoliem TpyGonpoeoae
CUCTEMbI OTOMIIEHUs NpU ycTaHoBKe BogonoaorpesaTens B UTI npu pacyeTHOM TeMnepaType Hapy»Horo Boaayxa to, °C.
B aToMm crnyyae pacuyeTHasi pasHocTe TemnepaTyp Dice °C, onpenenutcs no copmyne

(t-t.- (t-t.) 14)
Pler = t-t
23 |9572
ts - t 01
I'lpUMetlaHue — I'Ipvl He3aBMCMMOM npucoeanHeHnn CucteMm oTonneHusd n BEeHTUNAUMN  4epe3 06L|.l|/||7|

BOAOMNOAOrpeBaTenb TeMmnepaTypy HarpeBaemow Boabl B 06paTHOM TpyOonpoBoAe Ha Bxode B BOAOMOAOrpeBaTenb Cre-
OyeT onpefensatb C y4eToM TemrepaTtypbl BOAbI NMOCIe NpUcoeauHeHns TpybonpoBoaa cucteM BeHTUnsumu. MNpu pacxone
TEennoTbl Ha BeHTUNsUuo He Gonee 15 % cymMapHOro MakCMMaribHOro TEemfoBOro MOTOKa Ha OTOMSEHWE OOMyCcKaeTcs
TemnepaTypy HarpeBaemoll BoAbl Nepes BOAOMO-AOrpeBaTernieM NpuHMMaTb paBHOM TemnepaType BoAbl B OOpaTHOM
TpybonpoBoa€e CUCTEMbI OTOMIEHNS.

Mpn pacuyeTe BOAOMOAOrpeBaTeENs Ha ropsvyee BOAOCHaOXeHMe TemnepaTypy HarpeBaemow Bogpbl, °C, cnepyet
npYHUMaThb:

Ha BXo4e B BOAOMOAOrpeBaTeNb — pPaBHOW TeMnepaType XONo4HOW (BOAOMPOBOAHOW) BOAbl tc B OTOMUTENbHbIN
nepuoz; Npu OTCYTCTBUM AaHHbLIX MPUHMMaeTcs paBHon 5 °C;

Ha BbIXOAEe M3 BOAOMNOAOrpeBaTENs — pPaBHOM TemnepaType BoAbl, MOCTYNalLen B CUCTEMY ropsivero BoagoCcHabxeHust
th, BLUTMN B UTM th = 60 °C, a B LTI c BakyymMHOM geaspaumen t, = 65 °C.

7. Pacxopgpbl HarpeBaemol BoAbl AN pacyeTa BOAOMOAOrpeBaTeneli CUCTEM OTOMSEHUs, Kr/Y, creqyeT onpeaensatb no
cdopmynam:

3,6
Gomax - o max (15)
t 01" t 2)C

npu He3aBMCMMOM NpucoeanHeHnn CUCTemMm oTonneHna n BeHTunauum 4yepes 06LLLI/II7I BogonoaorpesaTtenb

_ 36(Q e+ Qe (16)
Gomax (t o1~ t 2)C

rae Qomax, Qumax— COOTBETCTBEHHO MaKCMMasibHbIE TEMOBLIE MOTOKU HA OTOMNMIEHNE U BeHTUNsILMio, BT.
Pacxon HarpeBaemon BoAbl, Kr/4, Ans pacyeTa Bogonoforpesarenel ropsvero BofgocHabxeHus onpegensercs no
cdopmyne
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sP
G - 360, an
60- t Jc
roe Q5P — pacuyeTHasi NpoM3BOAUTENBHOCTL Bogonodorpesatens, BT (cm. npun. 2).
8. Motepwn gaenenus DPy, Ma, onga Boabl, Npoxoasiien B Tpybkax BogonogorpesaTens

Alz o 6 2
LP,=05g—+a xz\\/..r
H gdBH o ™

rae Wp— ckopocTb BoAbl, M/c, onpegensiemas n ¢opmyne (5);

Z — YUCNOo nocriefoBaTenbHbIX XOA0B BOAONOAOrpeEBaTENs;

l—anuHa ogHoro xoaa, M;

SX — cyMma Koa(phULIMEHTOB MECTHBIX CONPOTUBNEHUI;

| — K03a(hhMLMEHT TMAPaBINYECKOrO TPEHUSI.

OKBMBamNeHTHYIO LLIEPOXOBATOCTb BHYTPEHHEN MOBEPXHOCTM NaTyHHbIX TPYOOK npu onpegeneHun | MOXHO NpuvHUMaTh
0,0002 m.

Cymmy KO3 (PULIMEHTOB MECTHBIX COMPOTMBMEHWUM B TPYOKaX MOXHO NPpUHUMATD:

ONna OBYXKOAOBbLIX Bogonodorpesatenen Sx= 9,5; Ans YeTbipexxonoBbix Bogonogorpesatenen Sx= 18,5.
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NPUNOXEHUE 10

METOAWKA ONMPEOENEHUA MAKCUMAITIbHbIX (PACYETHbIX) PACXOOOB BOAbI U3 TEMJIOBOW CETU HA
TENNOBOW NMYHKT

1. I'Ipvl OTCYTCTBUMN Harpyskm ropsadero BO,EI,OCHaG)KeHI/IFI n 3aBUMCMMOM nNpuUcoeaunHeHnn Ccuctem oTonneHuna wu

BEHTUNALUM No hopmyre
G _ 36(Qomax vaax (]_)
(t.-t.)e

a npu He3aBMCMMOM NPUCOEOVMHEHUN Yepe3 BOOOMNOAOrpeBaTeN BMECTO t2 NoAcTaBnseTcs toz, NPpMHMMaemoe Ha 5—10
°C Bbllle TemMnepaTypbl BoAbl B 06paTHOM TpybonpoBoAe CUCTEMBI OTOMNSEHNS to.

2. Mpy HanUyuM Harpy3skM ropsiHero BOAOCHatXEHUS B 3aKpbITbIX CUCTEMaX TeMNOCHabXeHuUs.

a) npy HanmuMuum 0akoB-akKyMyNsiTOPOB Yy MOTPedbutens u nNpuUcoedvHeHuM Bogomnodorpeeatenien ropsiyero
BOJOCHAbXeHUs:

Nno OQHOCTYMEHYaTON CXeMe C PerynMpoBaHMEM pacxoda TeNNoTbl Ha OTONSEHNe

G_36(Q( QW , 36Q, @

(te-tge (te tae
HO He MeHee pacxofa BoAbl, onpegeneHHoro no gopmyne (1);
no O,CLHOCTyI'IeH‘-IaTOVI cXeme co CTaGVIJ'IVI3aU,VIel7I pacxoga BoAbl Ha oTonneHne N BeHTUnAUuo

_ 38(Q et Qunad . 36Qn ©)
Co R t)e et

No ABYXCTYMNEHYATON CXEME C PEryN1poBaHUEM pacxofa TennoThbl HA OTONMEHNe

Q¢+ Q¢+L Ew

G.=36 k- £ )
°' (t¢-tae
HO HEe MeHee pacxoda BoAbl, onpeaenieHHoro no cbopmyrle (1);
no ,ClByXCTyI'IeHHaTOVI cxemMme co CTaGVIJ'IVI3aU,VIel7I pacxoga BoAbl Ha oTonneHne N BeHTUnAUuuo
36Q,, 35- th 0
1+ TH+
Gd - 3’6(Qomax + vaax) + KT“ 55- t 2 (5)

(t.-t.)e (t¢-tek

6) npu OTCYTCTBMM GakoB-aKKyMynsiTOpoOB Yy noTpebuteneii M NpUCOEOUHEHWM BOOOMOAOrpeBaTeneli ropsivyero
BOJOCHAbXeHUs:

Mo OAHOCTYMEHYATON CXEME C PErynmpoBaHMEM pacxoda TEnnoTbl Ha OTONNeHne

G,=20QLrQV  36Qu, (6)

(te-tee (t¢-tg)
HO He MeHee pacxo/a Bofbl, onpeaeneHHoro no gopmyne (1);
no O,CLHOCTyI'IeH‘-IaTOIZ cXeme co CTaGVlJ'lVl3aU,V|el7| pacxoga BoAbl Ha oTonneHne N BeHTUnAuuo

_ 36Qume " Quned , 36 Qua -
Gtk e tek

no ABYXCTYMNEeH4YaTon CXeMe C perynvpoBaHMeM pacxofa TennoThl Ha OTOMMEHNEe N MakCUManbHbIM TENNOBLIM MOTOKOM
Ha BEHTUNAUMIO MeHee 15 % MakcumanbHOro TenmnoBoro noToka Ha oTonfieHne
| .
0
Qu 2,51,

G UMD =

(te- t ek
HO He MeHee pacxo/a Bofbl, onpeaeneHHoro no gopmyne (1),
no ,ClByXCTyI'IeH‘-IaTOI?I cxeme C peryJ'II/IpOBaHVIeM pacxop,a TennoTbl HA oToMNIeHne U MmakCuMarbHbIM TenJ10BbiIM MOTOKOM
Ha BEeHTUn4auuo Gonee 15 % makcumaribHOro TenfoBOro NOTOKa Ha OoTonneHue

®)

& Km ~ 9551, Kp o U
Q¢+Q¢+§Q”"‘”-1+KTHQ”%55 t. 1+KmQ”"“§ ©)
G,=36 ;
(te tok
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no OBYXCTYMEHYaTon cxeMe Co cTabmnusaumen pacxoda BoAbl Ha OTOMMEHNE U MAaKCUMasbHbIM TEMNSOBbIM MOTOKOM Ha
BEHTUNAUMIO MeHee 15 % MaKcMmarnbHOro TenmoBOro NOToka Ha OTonsieHne

3’6 th (?55 - th + ng
G — 3’6(Qomax + vaax) + 1+KTI‘I g55 - tc ] (]_0)
Tt t)e (t etk

no I,Cl,ByXCTyI'IeH‘—IaT0I7I cxeme co ctabunmsaumven pacxoaga BoAbl Ha oTonfieHne U MakCuMalnbHbIM TENOBbLIM NOTOKOM Ha
BEHTUNAUMIO 6onee 15 % mMakcumanbHOro TENIOBOrO NOTOKa Ha OTOMMeHue

éE B K ?55 - t‘h K
G.- 36(Qunac * Qunad . 3'6§Q“”ax Lok Q355 . Tk, Q“”E; (11)
(t,-to)e (te-tge

MpumeyaHus
1. B dhopmynax (4), (5), (8), (10) {; =(t G- 5)°C: B dopmynax (9), (11) , =(t ¢~ 10)°C.

2. B cdopmynax (8), (10) koadpumumeHT 1,2 yunTbiBaeT yBENMYEHNE CPELHEYACOBOro TEMIOBOrO MOTOKA Ha ropsiliee
BOAOCHabXeHue B CyTKM HanbonbLuero BOAONOTPeOneHus.

3. Pacxog tennotbl Ha otonneHne Q¢, BT, npn TemnepaType HapyXHOro BO34yxa, COOTBETCTBYHOLLEN TOYKa M3rnoma
rpacduka Temnepatyp BoAbl t¢;, C Y4ETOM MOCTOSIHHOM B TEYEHME OTOMUTENbHOrO Mepuoda BENUYUHBLI BbITOBLIX UMK
NPON3BOACTBEHHbIX TEMNJOBLIAENEHNI onpeaeneH no dopmyne

onT
t t¢l 2 (12)

Qtu=(Qr&a) ™ da

roe Sg— TennoBblAeneHus, NpuUHUMaemble AN XKunbix 3gaHuin no CHulM 2.04.05-91* v gns oOLWECTBEHHbIX U
NPOV3BOACTBEHHbIX 30aHNA — No pacyeTy, BT;

ti —pacuyeTHasa TemnepaTypa BHYTPEHHErO BO3dyxa B OTaMNMBaeMbixX 3aaHusix, °C;

t°", —onTuManbHas TemnepaTypa BO3[yxa B OTannMBaeMblX MOMELLEHUSIX, MPUHUMaeMas No CpeaHeMy 3HAYeHMIo
TemnepaTyp, NpuBeaeHHbIX B Npun. 4 k CHulM 2.04.05-91*%;

to — pacdeTHas TemnepaTypa HapyXHOro BO3gyxa Arfs NPOEKTUPOBaHWS OTOMMEHMSA, NPUHMMaemMas Kak cpegHsas
TemnepaTypa Hanboree XonogHow NATUAHEBKM B cooTBeTCTBMM co CHMIM 2.01.01-82, °C.

3.B OTKPbITbIX CUCTEMax TennocHabXeHus
G - 3’6(Qomax + vaax) + 3’6 thax (]_3)
d

(-t (6-th

unu no cpopmyne (17) CHwull 2.04.07-86*.
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NPUNOXEHUE 11
TPYBEbI MO HTA, PEKOMEHAYEMbIE K NTPUMEHEHWIO NPU NMPOEKTUPOBAHWUU TEMJTOBbLIX NMYHKTOB

YCnoBHbIN agnameTtp HopmaTtunsHo-TexHn4eckast Mapku cTanm MpenenbHblie napameTpbl
Tpy6 Dy , Mm AoKymeHTauua Ha Tpydbl (HTA)
Temnepaty |paboyee nasneHue P,
pa, °C MMa (krc/cm?)
1 2 3 4 5
Tpybbl anekTpocBapHbIe NPSMOLLOBHbIE
15— 400 TexHuueckue TpebosaHms no FOCT  |BC13cn5; 300 1,6 (16)
10705 (rpynna B, 10,20 300 1,6(16)
TepmoobpaboTtaHHble). CopTameHT no
[OCT 10704
400—1400 TexHuueckue Tpebosanms no FOCT |BCt3cn5 BCT13cn4 171C, 200 2,5(25)
10706 (no nameHeHuto 2, rpynna B,  [17r1C, 17r1C-y, 13rcC, 13ric-y 300 2,5(25)
TepMoobpaboTaHHbIe)
150—400 FOCT 20295 (twun 1) 20 (K42) 350 2,5 (25)
500 — 800 FOCT 20295 (tvn 3, 17IC, 17I'1C (K52) 425 2,5(25)
TepMoobpaboTaHHbIe)
500 — 800 1000 - | TY 14-3-620 17rC, 17r1C, 17r1C, 17rac-y, 13rc 300 2,5(25)
1200
1000 TY 14-3-1424 17I1C-Y (K52) 350 2,5 (25)
1000,1200 TY 14-3-1138 171C-Y (K52) 425 2,5 (25)
1000,1200 TY 14-3-1698 13rC, 13rc-y, 13ric-y, 17mric-y 350 2,5 (25)
500—1200 TY 14-3-1680 Bct3cn5 200 2,5 (25)
500 — 800 TY 14-3-1270 17Ic 350 2,5 (25)
1200 TY 14-3-1464 13I'1C-Y, 13rC-Y, (K52, K5) 350 2,5 (25)
Tpy6bl aneKkTpocBapHbie CNUPanbHO-WOBHbIE
150—350 OCT 20295 (1tvn 2) 20(K42) 350 2,5 (25)
500 — 800 FOCT 20295 (tvn 2, 20(K42) 350 2,5 (25)
TepmMoobpaboTaHHbIE)
17IC, 17I'1C (K52) 350 2,5 (25)
Bct3cn5 300 2,5 (25)
500 —1400 TY 14-3-954 20,17r1C, 17rc 350 2,5 (25)
500 —1400 TY 14-3-808 20 350 2,5 (25)
Tpy6bl 6eclIOBHbIE
40 — 400 TexHn4yeckue TpebosaHuna no FOCT (10, 20 300 1,6 (16)
8731 (rpynna B),
CoprameHTt no FOCT 8732 102 350 2,5 (25)
15—100 TexHuueckune Tpebosanms no FOCT |10, 20 300 1,6 (16)
8733 (rpynna B), 4,0 (40)
CoptameHT no FOCT 8734 10r2 350 5,0 (50)
09rac 425 5,0 (50)
15— 300 350,400 |TY 14-3-190 10,20
CoptameHT no FOCT 8732 nTOCT 425 6,4 (64)
8734 20
50 — 400 TY 14-3-460 20,15I'C 450 He orpaHnyeHo
50 — 400 TY 14-3-1128, CoptameHT no FOCT [09I2C 425 5,0 (50)
8732
20 — 200 [OCT 550 (rpynna A) 10, 20 425 5,0 (50)
102 350 5,0 (50)

Mpumevannsa 1.

1. B Tabnnuy BkmtoYeHsl Tpyobl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 u

TY 14-3-1698, ortcytcTteyowme B «[lpaBunax ycTponctea v 6e3onacHoW akcnnyaTauuym TpybonpoBoaoB nmapa W ropsideit Boabl» u
pekomeHayemble K IPUMEHEHUIO.

2. B Tabnuuy BkntodeHbl Tpyobl U3 ctanen mapok 13IC, 13I'C-Y u 13I'1C-Y, orcytcTBytowme B “[paBunax ycTpocTsa u 6esonacHom
akcnnyataumm TpybonpoBoAOB Mapa WM ropsiyert Bogbl», UCMbITaHHble U 0fobpeHHble BCecol3HbIM TENNOTEXHUYECKMM WHCTUTYTOM WY
pekoMeHAoBaHHbIe K npumMeHernto LIKTA.

3. MNpumeHeHne Tpyd W cTanein, YKasdaHHbIX B MpuMMeyvaHusix 1 u 2, cnegyeT [OMOMHMTENbHO COMNacoBbiBaTb C OpraHamu
["ocropTexHagsopa.




NPUNOXEHUE

NEPEYEHb TUNOBOW AOKYMEHTALIUU HA KOHCTPYKLUW, U3OENUA
W y3Nnbl 30AHUA U COOPYXXEHUIW CEPUA 5.903-13 «M3OENNSA U
DETANU TPYEONPOBOAOB AN1A TEMNOBLIX CETEA. PABOYUE

YEPTEXW»

12

Ne | HaumeHoBa CocTaB Bblnycka KpaTkas xapakrepucTuka
BbIN |HMWe BbINycka
ycka
1 2 3 4
1 Oetann  |OTBOA KPYTOU3OTHYTHIN, Dy=40...600 mm, yron ruba 30, 45, 60, 90°, R=1,5 Dy ansa Dy £ 400 MM,
TPYGONpoBO- [yept, TC-582 R= Dy ans Dy 3 500 mm
[os
OTBOA CBapHON, Dy =100...1400 mm, yron nosoporta 15, 30, 45, 60, 90°,
yepT. TC-583.000CBb PvE£ 2,5 MIa, t £ 350 °C,
Py £1,6 MIMa, t £ 300 °C,
Py £2,2 Mna, t £ 350 °C
OTBOAbI THYTHIE, Dy =10...400 mm, Py=1,6; 2,5; 4,0 MIMNa
yepT. TC-584
Mepexon CBapHOWM NMCTOBON KOHLIEHTPUYEC- Dy £ 1400 mm, Py =2,5 Mna,
Kuit, 4ept.TC-585 t £350 °C, Py £ 1,6 MMMa,
N 3KCLeHTpuYecknnn, 4ept. TC-586 t £300 °C, Pp £ 2,2 MMMa,
t £415°C
Mepexoa LWTamnoBaHHbIA KOHUEHTpUYeckun n | Dy £ 400 mm, Py £ 4,0 MMa,
3KCLeHTpuYeckuin, 4yept. TC-594 t £ 425 °C
TporHuKv 1 WTYyLepbl Ans oTeeTBneHns Tpy- | Dy =10...1400 mm—Tpybonposoael, Dy =10. ..1400 mm —
6onposoaos, 4epT. TC-588.000CB-TC592 oTBeTBNeHus, Py £ 4,0 MlMa
dnaHubl NNOCKME NpUBapHble ¢ Nnarpyokom, Dy =15. ..1400 mm, Py £ 2,5 MMMa, t £ 350 °C. MpucoeanHuTenbHbIE
yepT. TC-593.000CB, yept. TC-599.000CH pas3mepbl no FOCT 12815—80
3arnyLk1 nnockue npueapHble, 4epT, TC- Dy =25...1000 mm, Py po 4,0 MMa
59.000 Cb
3arnyLwk1 nnockune npmMeapHble ¢ pebpamu, Dy =300...1400 mm, Py o1 0,25 1o 4,0 MlMa Tpy6onpoeoaos,
yepT. TC-596.000
lNMpumeyarue — CBoaHasa Tabnuua OTBETBMNEHUIA YepT.
TC-587TB
2 [lpeHax- |Y3en wTylepa n apmaTypbl Ha BogsiHOW Ten- | Dy =32...1400 mm, Py=1,6; 2,5 Mla
Hble y3rbl TI0BOW CETU 1 KOHAEHCATONPOBOAE (CNYCKHUK),

yept. TC-631.000CE n TC-632.000CB

Y3en wyuepa v apmaTypbl Ans
rMAPOMHEBMATHECKON NPOMbIBKY BOASHbIX
TennoBbIX ceTew (CNYCKHKK), YepT. TC-
633.000CB, TC-634.000Cb

Dy =50...1400 mm, Py=1,6; 2,5; MlNa

Y3en wtyuepa ¢ BeHTUNEM A5 BbiNycka BO3-
Ayxa Ha BOASHbIX TENMOBbIX CETAX U
KoHAeHCca-TonpoBoAax (BO3AYLLIHKMK), YepT. TC-
635.000Cb

Dy =32...1400 mm, Py= 1,6, 2,5; MlMa

Y3en wtyuepa ¢ BEHTUNEM ANS NOAKTIOYEHNS
cXaToro Bo3ayxa npu rugponHeBMaTn4eCcKom
NPOMbIBKE Ha BOASIHOW TEMNMOBOW CETU U
KoHAeHcaTonposoAe (Bo3AyLWHUK), 4epT. TC-
636.000Cb

Dy =50...1400 mm, Py=1,6; 2,5; Mna

Y3en nyckoBOro peHaxa naponpoBoLoB,
yepT. TC-637.000C6

Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0; 6,4 Mna

Y3en nyckoBoro ApeHaxa napornpoBoAoB C
oTBoAoM, YepT. TC-638.000Cb

Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 MIa, Dy=50...700 mm, Py=6,4
MMa

Y3en MYCKOBOIro 1 NOCTOAHHOIO ApeHaxa

naponposoga, 4ept. TC-639.000Cb

Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 MIa, Dy=50...700 mm, Py=6,4
MMa
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BosaywHuk Ha naponposoae, 4yepT. TC-
640.000CBb

Dy =65...1200 mm, Py=1,0; 1,6; 2,5; 4,0 MIa, Dy=50...700 mm, Py=6,4

MMMa

YcTtaHoBKa | YCTaHOBKa TEpMOMETPA Ha ropusoHTanbHoM | Dy =100...1400 mm, t £ 200 °C,
KOKTporbHou | Tpybonposoae, 4epT. TC-3.001.000CB Dy =100...1000 mm, t £ 350 °C,
smepure- Dy =100...1000 mm, t £ 440 °C
TbHbIX
npunbopos
(Tepmometp
0B, Ma-
HOMETPOB)
YcTaHoBka TepMOMETPa YrToBOro C YoM Toxe
nosopoTa 90 ° Ha BEpPTUKarbHOM 1 ropu-
30HTaNbHOM Tpybonposofax, YepT. TC-
3.002.000Cb
YcTaHoBKa MaHOMETpa Ha ropu3oHTarlbHOM Py£ 2,5MMa, t £200 °C
Tpy6onposoge, YepT. TC-3.003.000CH
YcTaHoBKa MaHOMETpa Ha BepTUKanbHOM Py £2,5MMa, t £200 °C
TpybonpoBoge, YepT. TC-3.004.000CB
YcTaHoBKa MaHOMETpPa Ha ropu3oHTarlbHOM Py £6,2 Mla, t £ 440 °C
Tpybonposoge, YepT. TC-3.005.000CBb
YcTaHoBKa MaHOMETpa Ha BepTUKanibHOM Py £6,2 Mla, t £ 440 °C
TpybonpoBoge, YepT. TC-3.006.000CB
KomneHca- |KomneHcaTop canbHUKOBbLIN O4HOCTOPOHHMI: | Dy =100...1400 mm, Py £ 2,5 MMa, t £ 300 °C. KomneHcupytoLas
TOpbI Canb- |BapuaHT 1 — C YMOTHAIOLMM YCTPOCTBOM, | CMOCOGHOCTL oT 190 Ao 500 MM
HVKoBbIE BapuaHT 2 — Ge3 YNIIoTHAIOLLEro YCTPOMCTBa,
yepT. TC-579.00.000CE
KomneHcaTop canbHUKOBbIN ABYXCTOPOHHMI: | Dy =100...800 mm, Py £2,5 MMMa, t £ 300 °C. KomneHcupyoLasi
BapWaHT 1 — C YNNOTHSAIOLMM YCTPOACTBOM, | CMOCOBHOCTL oT 380 A0 900 MM
BapuaHT 2 — Ge3 YNIIoTHAIOLLEro YCTPOMCTBa,
yept. TC-580.00.000CE
I'paseBukn | pA3EBKK rOpU3OHTaNbHbIN, YepT. TC- Dy =150...400 mm, Py=2,5; 1,6; 1,0 MMa

565.00.000CBb

'psi3eBUK ropmaoHTanbHbIN, YepT. TC-
566.00.000CBb

Dy =500.. .1400mm, Py=2,5; 1,6 MIMNa

[psA3eBUK BepTUKanbHbINA, YepT.
TC-567.00.000CB

Dy =200...300 mm, Py=2,5;1,6 MlMa

[ps3eBUK BepTUKanbHbIA, Y4epT,
TC-568.00.000CB

Dy =350...1000 mm, Py=2,5; 1,6 MINa

['psi3eBUK TeMNoBbIX NHKTOB, YepT. TC-
569.00.000CBb

Dy =40...200 mm, Py=2,5; 1,6; 1,0 MlNa
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NPUNOXEHUE 13

NPEOENbI NTPUMEHEHUA APMATYPbI U3 YYT'YHA
(BbIMUCKA U3 TABN
rOPAYEW BOAObI»,

M30. 1994 r. (LLW®P PO-03-94))

. 7 «MPABUIN YCTPOWUCTBA N BE3OMNACHOW SKCNNYATALMN TPYEOMNPOBOAOB MAPA U

Mapka uyryHa HTO MpenenbHble napaMeTpbl
Dy, MM t, °C P, MnNa (krc/cm®)
Cuy10, Culs FOCT 1412 80 130 3(30)
300 200 0,8(8)
Cy20, Cu25 FOCT 1412 100 300 3(30)
Cu30, Cuy35 200 1,3(13)
300 0,8(8)
Cy20, Cu25 rOCT 1412 600 130 0,64(6,4)
Cu30, Cy35 1000 0,25(2,5)
Ku33-8, FOCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
MpumeyaHus

1. Hopmupyemble nokasaTenu n 06beM KOHTPONS OOMKHbI COOTBETCTBOBATL yKka3aHHbIM B CTaHAapTax.
2. [NpumeHeHve YyyryHa C410 gonyckaeTcs C BpEMEHHbIM CONPOTMBIIEHNEM He Huke 1,2 MIMa (12 KFC/CMZ).

NPUNOXEHUE 14

NMEPEYEHb AIbBOMOB OTPACJIEBOM YTNA T3M TXT-05 U TanN
TXT-05-NM AnA UCNoNb30BAHUA NPU MPOEKTUPOBAHUN
TENNOBOW N30NAUUN TPYBEONMPOBOAOB, APMATYPbI U OBOPYAOBAHUSA B TEMNNTOBbIX MYHKTAX

LLndp HassaHune Anb6om CopepxaHue maTepuanos B anbbomax
paboTbl
TOM TXT-| TunoBble NPOeKTHbIE Ne 1 Tpy6onposoabl 1 obopyaosaHme
05 peLLeHns No NPUMEHEHNI0 TOM TXr-05-T
TENION30NALNOHHbIX TOMN TXT-05-0
KOHCTPYKL M Ans Ne2 Apmatypa n pnaHueBble coeguHeHns
TpybonpoBoaoB u TOM TYT-05-A
0bopyAoBaHUS TEnmoBbIX TOM TXT-05-®
3MeKTpoCTaHummn
YacTb 1 Ne3 Macca TennonsonsiLMOoHHbIX KOHCTPYKLWI ANs TPyGonpoBOAOB U
Ob6bekThbl, pacnonoxeHHole | (¢ nameHenuamu) T3l | obopyaoBaHus
BHYTPU NMOMELLEHNI TXT-05-MT
T3I TXT-05-MO
TOM TXT- | To xe Ne 5 PasrpyxatoLume ycTponcTBa Ans TpyoonpoBoaoB, pacrnonoXeHHbIX
on Yactb Il T3M TXT-05-M-OMN | BHYTPU NOMELLLEHNIA N Ha OTKPLITOM BO34yXe (OMOpHbIE MOMKK 1
-1l O6beKTbl, pacrnonoXeHHble TOM TXT-05-M-OK | onopHoe KonbLo)
Ha OTKPbITOM BO3Ayxe

Mpumeyanus

1. Tunosble npoekTHble  peweHns TXT-05 u TXT-05-I1 paspaboTaHbl uHCTUTYTOM Tennoanekrponpoekt, CIMKB BIMCMO
CotosaHeprozawmTta u BHUMWTennonpoekt n cornacosaHbl BCCMO Coto3aHeprosawmtel, YTBepxaeHsl BIHUMUW  Tenno-
3MeKTponpoekT, BBedeHbl B aenctane [TINO 3HepronpoekT, YacTb | ¢ 1.01.90 r. (npoTtokon Ne 45), yacTb || — ¢ 1 01.91r. (npoTokon
Ne66) n yreepxaeHsl MuHaHepro CCCP.

2. Otpacnesas YTI[ npegHa3HayeHa Ans NpUMeEHeHNs Npu NPoeKTUPOBaHUM 1 MOHTaXe TEN0BOWM U30NALMMN HAPYKHON
noBepxXHOCTK Tpybonposoaos AnameTpom oT 10 Ao 1420 MM, apmaTypbl M raHLEBbIX COEANHEHUIN MIIOCKNX N KPUBOMMHENHbIX
nosepxHocTeln obopyaosaHua TOC ¢ Temneparypoi TennoHocuTens ot nntoc 50 go nntoc 60 °C

3. MNpu paspaborke YT TonLmMHa OCHOBHOMO Cosi TEMMOBOW M30MsLUM onpeaensnack no HopMam fIMHENHOW NNOTHOCTW TEMNMOBOro
noToka, npueeaeHHbix B CHulM 2.04.14-88 .

4. Mpwn paspabortke YT ncnonb3osaHbl matepuansl BHUMTennonpoekT:

TUMOBbIE KOHCTPYKLUN U3AENUA 1 Y3nbl 34aHnin u coopyxeruin Cepusi 7.903. 9-2 «Tennosas n3onsumus Tpybonposodos C
NONOXVUTENbHBIMU TemMnepaTypamm»:

Bbin. 1 Tennosasa nsonsauua Tpydbonpoeofos. Paboune yepTexm Bein. 2. Tennosas n3onauus apmaTypbl U naHLeBbIX COeaNHEHNIA.
Paboune yeptexm Cepus 3.903-11 «Tennosas U3onALMS KPMBONMHENHBIX U (DaCOHHbIX y4acTKOB TPYOONpOBOAOB 1 Y3108 060pyA0BaHMS.
Paboune yeptexm»

5. Kanbkogepxarenamu YT aBNSIOTCA UHCTUTYTbI TennoanekTponpoexT n
CINKB BIMCMO Coto3aHeprosawmra.
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BbIBOP C[MOCOBA OBPABEOTKW BOAbI ANA LEHTPAITU3OBAHHOIO

NPUNOXEHUE 15

rOPAYEro BOOOCHABXEHUA B 3AKPbLITbIX CUCTEMAX

TENNOCHABXEHUA
MokasaTenu ka4ecTBa NCXOAHOW NUTLEBOW BOAbI N3 X03AWCTBEHHOTO |  Cnocobbl MPOTUBOKOPPO3NOHHONM 1 MPOTUBOHAKMMTHOWM 06paboTku
BOgonpoBsoda (cpegHue 3a roa) BOAbl B 3aBMCMMOCTU OT Buaa Tpyo
MHpekc HacbiweHns | CymmapHast KOHLEH- MepmaHra- CranbHble Tpybbl 6e3 OuwHKOBaHHbIEe CranbHble Tpybbl €
KapboHaTOM KanbLmsa | Tpauusi Xnopuaos n HaTHas oKkucnse- MOKPbITUS COBMECTHO TPYObI BHYTPEHHNMMU
J cynbdaros mMr/n MOCTb, C OLMHKOBaHHbIMU 3MarneBsbIMK 1
npun 60 °C mr O/n Tpybamu OpYrmu He-
MeTanmmMyeckumm
MOKPLITUSIMU U
TEpMOCTONKNE
nnacTmaccoBble
TpyObl
1 2 3 4 5 6
J<-1,5 £50 0—6 BA BO —
J<-1,5 >50 0—6 BO+C BO+C —
-15£ J<-15 £50 0—6 Cc c —

-05£ JE£O £50 0—6 Cc — —
0<J£05 £50 >3 Cc — —
0<J£0,5 £50 £3 C+M M M

J>05 £50 0—6 M M M

-15£ JEO 51 —75 0—6 Cc C —

-15£ JEO 76 —150 0—6 BO C

-15£ JEO > 150 0—6 BO+C BO
0<J£05 51 — 200 >3 Cc C —
0<J£05 51 — 200 £3 C+M C+M M
0<J£05 > 200 >3 BO BO —
0<J£05 > 200 £3 BO+ M BO+ M M

J>05 51 — 200 0—6 C+M C+M M
J>05 201 — 350 0—6 BO+ M C+M M
J>0,5 > 350 0—6 BO+ M BO+M M
MpumeyaHns
1. B rpacdhax 4 — 6 npuHsTLI criegytoLmne obo3HaveHms cnocoboB 06paboTku

BOAbI:

NPOTUBOKOPPO3UOHHbLIN: B[Jl—BakyymHast aeaspauus, C—CunukaTtHbIn;

NPOTUBOHAKUMHBIN: M — MarHWUTHBbIN.

3Hak «—« 0b0o3Ha4YaeT 4To 06paboTka Boabl He TpebyeTcs.

2. 3HayeHMe nHAeKca HacblleHns kapboHaTtoM Kanbuusi J onpegensietcs B cootBeTcTBuM co CHuIM 2.04.02-84*, a cpegHue 3a rog
KOHLIEHTpaLun Xnopuaos Cynbdartos U Apyrnx pacTBOPeHHbIX B Bogde BelecTB — no NOCT 2761. lMNpu nogcyete MHOAeKCa HacbIiLEHNs
cnenyeT BBOANUTL MONPaBKy Ha TemMneparypy, Npu KOTOPOW onpeaenseTcs BoAOPOAHbIN Nokadarens pH.

3. CyMMapHy0 KOHLIEHTPaLMIO XIIopMAoB U CynbdaTos criegyeT onpeaensiTe no BeipaxeHuio [Cl] + [502'4]

4. Copepxanue xnopuaos [Cl ] B ucxogHon soae cornacHo FOCT 2874 He

OOMmKHO npeBbiwaTb 350 mr/n a [502'4] — 500mr/n.

5. Wcnonb3oBaHve ans ropsyero BOAOCHabXeHWS WMCXOAHOW Bogbl C okucnsemocTbto Gonee 5 mr O/n, onpeneneHHon MeToLoM
OKUCMEHNS OPraHNYEeCcKMX BELLLECTB NMEPMaHraHaToM Kanusi B KMCIOTHOWN cpede Kak NpaBuIio, He AOMyCcKaeTcs.

Mpu ponywieHnn opraHamm MmnHaapaBa LBETHOCTY UCXOAHOMN BoAdbl A0 35° OKMCNSIEMOCTb BOAbI MOXET ObITb AonyweHa Gonee 6 mr O/n

6. MNMpn HanMuum B TENnOBOM MyHKTE Napa BMECTO BaKyyMHOW Aeaspauvu crnedyeT npegycmatpvBarb Aeaspauuio npu atMocdepHoM
[aBneHnm ¢ obsi3arenbHON YCTaHOBKOM OXnaauTenei 4easpupoBaHHON Boabl.

7. Ecnu B ucxoaHow Boae KoHLeHTpaumsi ceoboaHon yrnekucnorbl [CO2]
npesbiWwasT 10 Mr/n, To crnedyeT nocne BakyyMHOW Aeaspauun NpoM3BOAMTbL NogLlienayvsanme.

8. MarHuTHasi obpaboTka MpvMeHsieTcs npu ObLLen >XeCTKOCTU MCXOAHON BoAbl He Bonee 10 Mr-aks/m M KapGOHATHOWM XeCTKoCTW
(wenoyHocTn) Gonee 4 Mr-ake/n. HanpseHHOCTb MarHWTHOro nons B paboyem 3a3ope MarHWTHOrO annapaTta He AoMmkHa npesblwaTbs 159
-10° A/m.

9. Mpu copepxaHun B Boae xenesa [Fe” '] 6bonee 0,3 Mr/n cnegyet npegycmar-
pviBaTb 0besxene3vBaHe BoAbl HE3aBNCUMMO OT HanMunsa Apyrix cnocobos 06paboTky BodbI.

10. CunukaTHyto obpaboTKy BoApl M NoglienayvBaHve crnegyeT npegycmatpvBarb NyTem [obaBneHWs B MCXOOHYIO BOdy pacTeopa
Xuakoro Hatpuesoro ctekna no FOCT 13078.

11. Mpwu cpegHevacoBOM pacxode Boabl Ha ropsyee BogocHabweHne MeHee 50 T/4 peaspaumio BOAbl MpegycmaTpvBaTb He
pekoMeHayeTcs.

2+,3+:
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NPUNOXEHUE 16

XAPAKTEPUCTUKN ®UNTbTPYIOLLEIO CINOA U TEXHOJIOTMYECKUE NMOKA3ATENIN ®UNBbTPOB

HaunmeHoBaHve EavHuua Mokasatenu
N3MEepeHnst

KpynHocTb 3epeH MM 05-11
HacbinHas macca 1 m° Cyxoro marepuana T 0,6—0,7
HacbinHas macca 1 m® BnaxHoro marepuana « 0,55
BbicoTa criost M 1,0—1,2
[nuTenbHOCTb B3pbIXNeHUst MUWH 15
MHTEHCUBHOCTb B3PbIXMEHNs nl(c ™) 4
OnTmManbHast cKOpoCTb OUNbTPOBAHUS m/y 20
[MoTeps faBneHVst B cBeXeM punbTPYIOLLIEM Crioe MMa 0,03 - 0,05
[oTeps AaBneHvsi B 3arpsi3HEHHOM Cr10€ Nepen NpoMbIBKON « 0,1

NPUNOXEHME 17

AO3A BBOAMMOI'O XXMOKOIro HATPUEBOI'O CTEKINA OnA
CUINUKATHOW OBPABOTKU BOObl

MokasaTenu ka4ecTBa MCXOQHOW BOAONPOBOAHOW BOAbI [osa
(cpegHue 3a roa)
WNHaekc HacbIweHust KoHueHTpaumsi, Mr/n | BBOANMOTO XXWOKOro
KapboHaToM KanbLms J COEAMHEHUN KPeMHUS | pacTBOpeHHOro Kucopoda| XIopuaos 1 cynbgaTtos HaTpueBoro cTekna B
npu S10%; 0, (cymmapHo) nepecuete Ha SiO%3, Mr/n
60 °C [CIT+[SO%,]
-05£ JEO o 35 Tro6asn £50 15
-15£ JEOS «15 « £50 35
J>0 « 25 « 51 —100 25
J>0 «15 « 101 — 200 35

" MpW KOHLIEHTPALIMK B UCXOAHO BOAE COeANHEHMI kpeMHust <15 mr/n (B nepec-
yeTe Ha SiOz'g) [03a BBOAMMOrO XWUOKOro HaTpMEBOro cTekna AofmkHa ObiTb yBenuyerna go MNAOK, ykaszaHHow B n. 5.20 HacToswero ceoja

rpaBuJl.
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NPUNOXEHUE 18
METOOUKA PACYETA TFPA®UKOB PEFYNIMPOBAHUA NOAAYM TENNOThI HA OTOMNEHMUE Y MOTPEBUTENEWN

A. PACYET rPA®UKOB NMOJAYM TENNOTbI B CACTEMbI OTOMNNEHUSA B 3ABUCMMOCTU OT NOroAHbIX
YCNOBUMN

,D,J'IFI MPOMBILLUITEHHbIX U 06LueCTBeHHbIX 34aHnn, npu pacyetTe TennonoTepb, KOTOPbIX HE YYUTbIBAOTCA ObITOBbIE
TennoBblgeneHna, UAMeHeHne nogayu TennioTbl Ha oTonneHue onpenenaeTca no (popmyne (pI/IC. 1, nuHua 1)

- - Q UL @

QO QO max ti B to
roe Qo— OTHOCUTENbHBIV TENTOBON NOTOK HA OTOMJSIEHUE;
Qo — TennoBowv NOTOK Ha OTOMSEHNE NpKW TeKyLLen TemnepaType Hapy>XHoro Bosgyxa t., BT;

Qomax — pacyeTHbIi TEMnoBOW MOTOK Ha OTOMMEHUE MpW pPacyeTHOW TemnepaType HapyXHoro Bo3gyxa [ans
NPOEKTUPOBaHWS OTONMEHNS to, BT;

ti — pac4yeTHaa TemnepaTypa BHyTPEHHero Bo3ayxa B oTannuBaemMblX 3gaHuUax.

T T LA
T TiAS

EERYAEEEE

%\

i
|
l

T 15 - 5 ] -5 -1g -1 -2 -P5

Puc. 1. Fpacmkn OTHOCUTENBHOIO U3MEHEHUS TENJIOBOro NOToKa Ha oTonneHue Qo B 3aBMCUMOCTU OT HapY>XHOM Temnepatypbl to
AN pasHoro Tuna notpebuTtenein n cnoco6oB aBTOperynMpoBaHust

1 — ANA NPOMBbILNEHBIX U OOLLECTBEHHbIX 34aHWI; 2 — AN XWMbIX 30aHWA Npu perynvpoBaHum 6e3 Koppekuum no
OTKMOHEHWUIO BHYTPEHHEN TeMnepaTypbl OT 3afaHHON; 3 — ANS XUMbIX 30aHUIA NPU perynnpoBaHny ¢ Koppekumen no t;.

[N >Kunbix 30aHWi Npu pacyeTe N3MEHeHNs TEennoBoro NoToka Ha oTomneHne B cooTeeTcTBUM co CHuM 2.04.05-91°
yuYnTbIBAIOTCA ObITOBbIE TEMMOBLIAENEHUS B KBapTuMpax, KOTOpble B OTNMYME OT TENonoTepb 4Yepe3 OrpaxaeHuws He
3aBUCAT OT Benu4uHbl t, . Mo3aToMy C ee MoBbileHNeM Jons GbITOBLIX TENMOBbIAENEHWI B TENMOBOM 6anaHce Xunoro
3[aHNA BO3pacTaeT, 3a CYET Yero MOXXHO COKpaTUTb nopady TemnsioTbl Ha OTOMSIEHME MO CPaBHEHWUIO C OnpeneneHuem ero
no cgopmyne (1). Toraga OTHOCUTENbHbBIV TEMNOBOM NOTOK HA OTOMIEHUE XUINbIX 30aHWUIA, OPUEHTUPYACH Ha KBapTUPhbI C yr-
TNOBbIMM KOMHaTaMu BEPXHEro aTaxa, rae Aons ObITOBbIX TEMMOBLIAENEHNA OT TENMONOTEPh CaMas HU3Kas, onpegensercs

no gopmyrne
t-(28)0t™-t, . t-(-25)
bt gttt

roe t°"—onTumankHas TemnepaTypa BO3fyxa B OTanfMBaeMblX MOMELLEHUNAX, MPUHUMaemMas C Y4eTOM MPUHATOro
cnocoba perynupoBaHus;

0,14—ponsa ObITOBLIX TEMMOBLIAENEHNI B KBapTUpPax C YrNOBOW KOMHATOW OT TennonoTepb Ans ycrnosun to = —25 °C.
Mpw perynvpoBaHWn cUCTEM OTOMMEHNS NOAAEPXKaHUeM rpaduka nogaym TeNNOThl B 3aBUCKMOCTM OT t, 6e3 Koppekuum no
TemnepaType BHYTPEHHero Bosgyxa, Korga CKoOpoCTb BeTpa npu pacdeTe Tennonotepb NPUHUMAETCH paBHOW pac4eTHOWN,
YTO COOTBETCTBYET MNPMMEPHO MOCTOSSHHOMY OOBbEMY WHMUNBbTPYIOLLErOCA Hapy)KHOrO BO3dyxa B TeYeHWe BCero
oTonuTensHoro nepvopa, t°" npuHumaetca pasHonm 20,5 °C npu t,, COOTBETCTBYIOLLEN napameTpam A. NOCTENeHHo
cHuxasAck Ao 19 °C c noHwkeHnem t, 0o t.=to, (puc. 1, nuuus 2).
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Mpw perynupoBaHWM CUCTEM OTOMMEHUS C aBTOMaTUYECKOW KoppeKkuuen rpaduka nogayn TennoTbl NpU OTKIOHEHUM
BHYTPEHHeN TemnepaTypbl OT 3aJ4aHHON, Korga CKOpoCTb BETPa Npu pacyeTe TennonoTepb NPUHUMAaETCs PaBHON HYI0, YTO
COOTBETCTBYET COKpaLleHVN0 OObEMOB WMHMUNBbTPYIOLWLEroCA Hapy)KHOTO BO3dyxa, HO He MeHee CaHUTapHOW HOPMbI
nputoka, t°"" npuHumMaeTcs pasHoi 21,5 °C. Mpadmk U3MEHeHNs1 OTHOCUTENBHOrO TeNMoBOro NoToka Ha oTonneHue 6yaeT
npeactaBnsATe CoOOM NpPsMYI0 NUHWIO, Mepecekalollylo ocb abcuncc B TOW Xe TOYKe, YTO WM Mpu perynupoBaHun 6e3
Koppekumu no ti, a npu ty = to OTHOCUTENbHBIV TENNOBOW NOTOK ByaeT paBHbIM 0,96 Qomax (pUC. 1, NMUHMS 3).

B. PACYHET TrPA®UKOB TEMMNEPATYP TEMNOHOCUTENA Y NOTPEBUTENA NOAAEP>XXUBAEMbIX MNMPU
ABTOMATU3ALMN CUCTEM OTOMNJIEHUA

Mpy aBTOMaTM3aLMM CUCTEM OTOMIEHWS 3afaHHbI rpaduk nofdayu TennoTel obecrnedvBaeTca NyTem NoAAepKaHWs
pEerynsTopoM COOTBETCTBYHOLLErO rpaduka TemnepaTyp TennoHocutens. MoryT npuMeHsiITbCs criefytolime Ccrnocoobl
noanepXaHus rpaduka Temnepartyp TeMOHOCUTENS, LUPKYIMPYIOLLEro B CUCTEME OTOMIEHUS:

1) nopaepxaHue rpacuka TemnepaTyp TENNIOHOCUTENS B nogatoLlem TpybGonposBoae — tos;

2) nopaepxaHue rpacduka TemnepaTtyp TennoHocutensi B obpatHom Tpybonposoae — to;

3) nogaepxaHue rpadmka pasHoOCTU TemnepaTyp TennoHocutensi B obonx Tpybonposogax Dt=to: -ta.

MepBbit cnocob, Haubonee pacnpoCTpaHEHHbI 3a PYOEXOM, MPUBOAWUT K 3aBbILLEHWIO NMoAaYu TensioTbl B TEMmblii
rnepvog  OTOMMUTEMBHOMO Ce30Ha MpPUMEPHO Ha 4 % rofgoBOro TEnnonoTpebreHns Ha OTOMreHWe BCreacTBue
HeobX0AMMOCTM CNPSIMITIEHNSA KPUBOSIMHENHOTO rpadhuka TemnepaTtyp BoAbl B noaatoLleM TpyGonposoe.

BTopoli cnocob pekoMeHayeTcs NMPUMEHATL MPU aBTOMaTU3aLuu CUCTEM, B KOTOPbIX BO3MOXHO M3MEHEHWe pacxoaa
LIMPKYNUPYIOLLErO TENSIOHOCUTENS (Hanpumep, Npu NOaKIYEHUM CUCTEMbI OTOMMEHUS K TEMIOBbLIM CETAM Yepes 351eBaTop
C perynupyeMbiM CEYEHMEM COMMa, C KOPPEKTVPYIOLLMM HAaCcOCOM, YCTAHOBMEHHbIM Ha NepeMblike Mexay MoAarLuM U
obpaTHbIM TpyGonpoBodamu). KoHTpornb TemnepaTypbl B oGpaTHOM TpyGonpoBofe rapaHTUpyeT HOpManbHbIi NpOrpes
NocrneaHuxX no Xo4y BoAbl B CTOSIKE OTONUTENbHbIX NPUGOPOB.

Tpetuin cnoco6 Havbonee 3aheKTUBEH, Tak Kak MpU HEM MOBbILLAETCS TOYHOCTb PEryriMpoBaHus, U3-3a TOro, YTo
rpacuK pasHoOCTW TeMNEPaTyp — NMUHENHBIN, B OTIIMYUE OT KPUBOJSIMHENHBIX rPacMKOB TeMnepaTyp BoAbl B NoAatoLLEM U
obpaTHOM TpyGonpoBoaax cucTem OToMneHVs. Ho OH MOXEeT MPUMEHSTLCA TONMbKO B CUCTEMax OTOMMEHUS, B KOTOPbIX
NoOAAEPKUBAETCS MOCTOSIHHBIA PacxXol LUPKYIIMPYIOLLEro TENSIOHOCUTENS (HanpuMep, Npy HEe3aBUCUMOM MPUCOEANHEHUN
Yepes BoAoONoAoOrpeBaTesl UMW C KOPPEKTUPYIOLUMMM Hacocamu, YCTaHOBMEHHbIMW Ha MoJatoleM unu obpaTHOM
TpyGonpoBogax cucTemMbl oTonneHust). Mpu WM3BECTHOM pacxode BOAbl, LUMPKYNMpYloLled B CUCTeMe, 3TOT Ccnocob
perynvMpoBaHusi SBRsieTca HauGornee TOYHbIM, TaK Kak eLle YCTpaHseT oWnbKU B nogaye TennoTbl Npy Hanuyuy 3anaca B
NOBEPXHOCTU HarpeBa OTONMUTENbHbIX NPUGOPOB (NpU ApYrux crocobax perynmpoBaHus nogaepkaHue pacyeTHoro rpadvika
npuvBeaeT K nepepacxody TEMnoTbl U K3-3a HE3HaHUst (PaKTUYECKOro 3HayeHust nokasaTens crTeneHn m B hopmyrie
KoahuLMeHTa Tenmnonepenayn oTonuTensHoro npueopa).

Ha puc. 2 u 3 NpencTaBneHbl rpacukv U3MEHEHUS OTHOCUTENbLHOI TemnepaTypbl Boasl B nogaowem .-t u
§to t 2
obpaTHOM (aﬁ; "0 TpyGonpoBoaax CMCTEM OTOMMEHMUS C NOCTOSIHHOM LIMPKYNALMEN BOAbI (TEMMEpaTypHOro KpUTepus
g t 21”7 t B
CUCTeMbl OTOl'lJ'leHVlﬂ)_ B 3aBUCUMOCTU OT OTHOCUTEINNIbHOro TenjioBOoro noToka Ha oTonneHue Qo, onpegeneHHoro no
pasfeny A HacTOALLErO MPUINOXEHUS, U C YY4eTOM BO3MOXHBLIX 3HAYEHWIl nokasaTens cTeneHn m B hopmyrne

KoadhcpuLmeHTa Tennonepedaun oTonuTenbHoro npubopa (3aeck b aanee ¢ MHAEKCOM «T» — 3HAYeHUs Temnepartyp npu
TeKyLLEeN TemnepaType Hapy>KHOro BO3ayxa).
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Puc. 2. rpa(t)uxu M3MeHEeHUs TeMnepaTypPHOro KpUTEPUs CUCTeMbI OTONJIEHMS No TemnepaType BoAbl B noAalolem TpyGonpoBoae —

AnA pasnnyHbIX 3Ha4YeHu NokKasaTtens cteneHn m u npu NOCTOAHHOM UMPKynauum TennoHocuTens B cucteme

§tmtg

OTU PUCYHKM MNNIOCTPUPYIOT 3HAYUTENIbHOE BIUSIHUE HA CTENEHb KPUBOMMHEWHOCTU rpadhvMKOB TemnepaTtyp BOAb
aKTUYECKOro 3HaYeHUss KoacbdrLUMeHTa M, KOTOPLIA 3aBUCUT OT TUMNa OTONUTENbHbLIX NPUBOPOB U cnocoba Npoknaaku
cTosika. Tak. HanpuMmep, B cUCTeMax OTOMSMEHUS C 3aMOHOMMWYEHHbLIMU CTOsiIKaMu M KOHBekTopamu «[llporpecc» cnegyet
npuHumate m= 0,15, a B cucremax OTOMfeHNA ¢ KoHBekTopamn «KoMdopT» M OTKPbITO NPONOXEHHLIMW CTOSKaMU m=
0,32. B cucrtemax ¢ YyryHHbIiMu pagmnatopamv m = 0,25.

Vcnonb3ys 3T rpacduky, HaxogoaT MCKOMYK TemnepaTypy BoAbl B MogatolieM unm obpaTtHom Tpybonposoge npu
pasnuyHbIX TeMnepaTypax Hapy>KHOro Bosayxa: Ans tpedyemoi t, HaxogaT no dpopmynam (1) un (2) unu us rpadmka puc.l
OTHOCUTENbHbIV Pacxof TennoThl Ha oTonneHne Qo, a
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Puc. 3. F'pacmkn nameHeHus TemnepaTypHoro KpUTEepuUs CUCTEMbI OTOMJEHUs MO TemnepaType BoAbl B 06paTHOM TpyGonpoBoae

T onr
‘;q 2 " t, - npu NOCTOSAHHOM UMpKynauum Boabl B cucteme

%tzf t.ﬂ

Nno HeMy — 13 rpadOuKoB pUC. 2 UM 3 OTHOCUTEMNBHYIO TemMnepaTypy BoAbl. 3aTeM NO HKENepeyncneHHblM dopmynam —
MCKOMYIO TeMMepaTypy BOAbl:

?t 01 tt Z(t o1” t) tiom ®)

t.= ?E ‘omg( 1)+t @

3HaueHus t 1 t°™ NPUHUMAKOTCS TEMM Xe, YTO U Npu onpeaeneHnn Qo.
Ha puc. 4 npuBedeHbl ANt OAHOTPYGHbIX CUCTEM OTOMMEHWs TpeGyemble rpacuku W3MEHEHWS OTHOCUTEMbHOM
TeMnepaTypbl Boabl B nogatolem (t or-t°™)/(toy -t) 0BpaTHOM (t'2-t°™)/(t2 -t) TpyGonpoBoaax 1 nx pasHocT (t o1t 2)/(tos -
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t2), o6o3Havaemble aanee kpuTepmeM Q, 1 onpeaeneHHbIe CXoas M3 06ecredYeHrsi OAMHAKOBOTO M3MEHEHUS TenooTaaum
MepBbIX U NMOCMNEAHNX MO XO4y
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Puc. 4. F'pacdhvku n3ameHeHUsA OTHOCUTENbHbIX TEMMEPaTyp TENSIOHOCUTENSA B OQHOTPYGHbIX CUCTEMAX OTOMNJIEHUS NpKU
KOJNIM4eCTBEHHO-Ka4eCTBEHHOM perynupoBaHum
BOAbl B CTOAKE OTOMUTENbHbIX I'Ipl/l60pOB. I'Ip|/| 9TOM B CUCTEMax OTOoMJIeHUA pacxod UMPpKynupyrouwlero tenrioHocutena
AOJMKEeH U3MEeHATbCA (KOJ'II/I‘-IeCTBeHHO-Ka‘-IeCTBeHHoe perynMpOBaHme) B COOTBETCTBUMN C Fpa(bI/IKaMI/I, npmuBegeHHbIMU Ha
puc. 5, M'padnkn NOCTPOEHbI Mo criegyowmmM opmynam Ans pasnuyHbIX m:
1

1+m
Q=A ®)
Q.
G ml
1+m
_ M0 - — (6)
GO max QO
rae Go, Gomax PAcxod LMPKYNMPYIOLLEro TEMMOHOCUTENs COOTBETCTBEHHO MPU TEKYLLEN HapyXHOW Temneparype M
paC‘-leTHOI;I AnAa NpoeKkTupoBaHUA OTONNEHUA.
rlpl/l perynupoBaHnn noga4yun TensioTbl B CUCTEMAX OTOMNMEHUA LUeHTpallbHbIX TENJOBbIX MYHKTOB (LI,TI'I) TeMnepaTtypHble
rpa(bl/lKVl onpenendarnTCcd Nno TeM Xe 3aBUCUMOCTAM, KaK U Onda CUCTeM OTonNeHUA OoTAernbHbIX 3,D,aH|/||z, noacTaBnAaAa UHoe
3HayeHne pacquH0|7| TemMmnepartypbl. Hanpleep, ana LI,TI'I C HE3aBUCUMbIM anCOQ,EWIHeHVIeM KBapTanbHbIX

z —T : R .
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Puc. 5. F'pachmkn nameHeHnsi OTHOCMTENBLHOIO pacxoaa BoAbl B OAHOTPYOGHON cMCTEME OTONIEHUA NMPU KONUYECTBEHHO-

KayecTBEHHOM perynmpoBaHum ceTel oTonneHus to1=120 °C, a ans LT ¢ 3aBMcMMbIM NpucoeanHeHnem —to; =150 °C.

Ecnn BeHTUNsUMOHHAA Harpyska notpebutenen, nogknoyeHHbIX K LTI, He npeBbiwaeT 15 % oTtonutensHow, Gonee
ontumanbHbIM B LTI ocTaeTcsa perynupoBaHve No pa3HoOCTU TemnepaTtyp Bogbl B nogatowem 1 obpatHom TpybonposBoaax
(Mpn  pasMeLleHMn KOPPEKTUPYIOLUMX HAaCOCOB Ha MepeMblyKe YCTaHaBnuBalT [AOMNOMHUTENbHLIA perynaTop  And
ctabunusaumm pacxoga BoAbl B KBapTanbHbIX ceTax). lpy aToM, cobnogasi NpYHUMN OrpaHnyeHns MakcUMarnbHOro
pacxoja ceTeBOW BOAbI Ha BBOAE TENMOBOrO MyHKTa, ANS KOMMEHcauuu Heporpesa 30aHUM B 4acbl MPOXOXAEHUS
MakcMmarnbHOro Bo-gopasbopa rpadvk Temnepartyp, 3agaBaeMblii perynsatopy, nosbiwaeTtca Ha 3 °C npoTtvB oTonuTENb-
Horo. Torga B 4yackl MakcumarnbHoro Bogopastopa rpacuk Bce paBHO He OyaeT BblAepKMBaTbCH, HO 3@ CYET MPEBbILLEHNS
€ro B ocTanbHble Yachkl B LEMNOM 3a CYTKM 3[aHne NomyyYuT HOpMY pacxoaa TennoThl. MNpuMepHble rpacdukn perynmposaHns
nofayu TennoThl ANs YCIOBUIA PacHeTHOW HapyXHoW TemnepaTypbl MUHyC 25 °C npvBegeHbl Ha puc. 6.

Mpwn perynupoBaHun nopaym TennoTbl Ha otonneHve B LTI, korga NOCTOAHCTBO pacxoda TennoHOCUTENs He
obecneuymBaeTcst (OTCyTCTBYET KOPPEKTUPYHOLUMIA HAacoC WM Mpu yCTAHOBKE KOPPEKTUPYIOLLEro Hacoca Ha nepemblyke
OTCYTCTBYET perynstop crabunmsaumny pacxoga BOAbI) ¥ CUCTEMbI OTOMNMEHUSA MOACOEAMHEHBI K KBapTanbHbIM CETAM Yyepe3
aneBaTopHble y3rbl, CriefyeT NoAAepXKuBaTb rpaduk TemnepaTtyp Boabl B o6paTHoM Tpybonposoge. MNpu aToM 3HaveHne
napameTpa (t'2-t°"")/(t2 -t) crienyeT onpenensiTe UCXOAS U3 COOTBETCTBUS M3MEHEHNS TENNOOTAAYN B NOCHEAHMX MO XOAy
BOAbI CTOSAKaxX OTONUTENbHbLIX NPMOOPOB, T.€. Ha OCHOBE 3aBNCMMOCTEN, NMPUBEOEHHBIX Ha puc. 3, 1 hopmynbl (4).

Ecnn BeHTUNAUMOHHAs Harpyska noTtpebutenew, noakmnodeHHblx Kk LITM, npeBbliwaer 15 % otonutensHom (T.e.
CcO3JaeTca  HecTabunbHOCTb W3MEHeHWst TemnepaTtypbl obpaTHoW BoAapl, nocTynatowen B LTI, u wus-3za manon
MHEPLMOHHOCTY KanopudepoB He AOMYyCKaeTCs CHWXEHUE TemrnepaTypbl TEMMOHOCUTENS, NOCTYMNAaloLWEro K H1UM), nogadvy
TennoTel B KBapTanbHble CETW CcreayeT perynupoBaTb MOAAEPXKaHWEM TemnepaTypHoro rpaduvka B nogaroLlem
TpybonpoBoade 6e3 NOBbILLEHWSA €ro 13-3a OrpaHNYeHns pacxoga ceTeBon BoAbl. ocrneaHee BbINOMHAETCS B 3TOM cryyae
MCXOASA U3 MakcrMarbHOro 4acoBOro pacxofa TennoThl Ha ropsyee BogocHabXeHue 1 nyTem BO3AENCTBUSA Ha knanaH, us-
MEHSAIOLMI pacxod TEMMOHOCUTENS Ha BOAOMNOAOrpeBaTeNnb ropsiyero BOAOCHA0XEHNS, a He OTOMMEHNS, YTO UMEET MECTO
npv MeHbLUen BEHTUNSALMOHHOWN Harpyske.
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Puc. 6. Fpacdmkn nsameHeHUsi pa3HOCTM TeMnepaTypbl BOAbLI B NoAaloLeM
1 obpatHom Tpy6onpoBoaax cuctembl otonneHus Dt B 3aBMcMMOCTH OT t,

1—3—Dt = 150...70°C COOTBETCTBEHHO HaBETPeHHas oOpueHTauus dacaga 34aHus, 3aBeTpeHHas M C OrpaHMYeHMEM MaKCMManbHOro
pacxopna Boabl, 4—6 Dt= 120...70°C, Toxe; 7—Dt= 105. .70 °C— 3aBeTpeHHas opueHTaums, 8— Dt= 95.. .70 °C—rtoxe
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YCNOBHbIE OBO3HAYEHUA

Qomax — MakcuMMarbHbIV TEMMOBOW MOTOK Ha OTOMNNEeHWe npu to, BT.

Q% — TennoBon MOTOK Ha OTOMMEHWe B TOYKE M3MoMa rpaduka TemnepaTtypbl BOAbl MpU TeMnepaType HapyXHOro
Bo3ayxa tu, BT.

Qumax — MakcMMarnbHbIN TEMMOBOW NOTOK HA BEHTUNALMIO MPU to Unn Npu tyg, BT.

Qhmax— MaKCcMMarbHbI TEMNMOBOM MOTOK Ha ropsiyee BogocHabxeHve B CyTkum Hauborbluero BogonoTpebrneHns 3a
nepvop Co CPeAHEeCYTOYHON TeMnepaTypon HapyxHoro Bo3ayxa 8 °C n meHee (oTonuTenbHbIN nepuoa), BT.

Qnm — CpeaHuii TENNOBOW NOTOK Ha ropsyee BOJOCHabXeHNe B CpeAHMEe CYTKM 3a Hedernto B OTONUTENbHbIA Nepuoa.

Q> — pacueTHas TennoBas NPOU3BOANTENBLHOCT BOAONOAOrPEBATENS CUCTEM OTOMMEHMUS U BEHTUNALMM (MpY 0BLLMX
TennoBbIX CeTSX), BT.

Q°"h — pacueTHas TennoBas NPOU3BOANTENBHOCTL BOAONOAOTPERATENS AN CUCTEM FOPSIYEro BOOCHaGKeHMs!, BT.

Qnt — Tennosble NoTepu Tpyb6onposogamm ot LITI n B cuctemax ropayero BoAgocHabXXeHWs 30aHniA U COopyKeHuw, BT.

Gomax — MaKCUMarbHbI pacxod BOAbl, LMPKYNUPYHOLLEA B CUCTEME OTOMMEHNS NpU to, Kr/Y.

Ghmax, Ghm — COOTBETCTBEHHO MaKCUMarnbHbIl U CPedHWUA 3a OTOMWTENbHBIN Nepuon pacxodbl BOAbl B cCUCTEME
ropsiyero BoAoCcHabxXeHus, Kr/u.

Gy — PacueTHbIi pacxoq BoAbl M3 TENSIOBOW CETW Ha TEMMOBOW NYHKT, Kr/y.

Gumax — MaKCcMmarnbHbIA pacxo BOAbl M3 TENIOBOW CETW Ha BEHTUMALMIO, KI/Y.

Gan, Gdao — PacueTtHbIi pacxop ceTeBow (rpetoLlen) Bogbl COOTBETCTBEHHO Ha ropsilee BogocHabxeHne v oTonneHne
Kr/u.

G — pacyeTHbI pacxof CETEBON (rpetoLLEen) BOAbI Yepe3 BOAOMNOAOIrpeBaTeNb, Kr/y.

Oh— MakcuMarbHbIA pac4eTHbIN CEKYHOHBIM pacxo BOAbl Ha ropsyee BogocHabxeHwve, n/c.

F - NOBEPXHOCTbL Harpesa BoAONofOrpeBaTens, M-,

to- pacyeTHas TemnepaTypa Hapy)XHOro Bo3ayxa Ans NpoeKTUpoBaHus otonnenus, °C.

t¢, — TemMnepaTypa Hapy)XHOro Bo3gyxa B TOUKe usnoma rpadcvka temnepatyp, °C.

Twy— pacyeTHasa TemnepaTtypa Hapy>XHOro Bo3gyxa Ans NMpOeKTUpoBaHUsi BEHTUNALMKM Mo napameTpy A, °C.

t. — TemnepaTtypa xonogHoun (Bo4ONPOBOAHOW) BOAbI B OTOMUTENbHbLIN Nepuod (Npy OTCYTCTBUM AaHHbIX NPUHMMaETCs
5 °C).

tn - TemnepaTypa BoOApbl, MOCTynawllen B CUCTEMY ropsvero BogocHabxeHwus noTpebuteneli Ha Bbixode Wu3
BOAoOMoJorpeBartens npyv OAHOCTYMEHYaToW CXeme BKIYeHus Bogonogorpesartenen unu nocne |l cryneHn Bopo-
nogorpesaTens npu ABYXCTyrneH4YaTon cxeme, °C.

P, —cpeaHas TemnepaTypa rpeiollei Bodbl Mexay TemnepaTypoil Ha Bxode tTs M Ha Bbixode Ty, W3 BOAOMO-
porpesarens, °C.

t".p— TO Xe, HarpeBaemoi BoAbl Mexay TemnepaTtypoii Ha Bxode t"s v Ha Bbixoae t's.x 13 Bogonogorpesatens, °C.

ts — TemnepaTypa HacblweHHoro napa, °C.

t,' — TemnepaTypa HarpeBaemoii Boabl nocrie | CTyneHu BOJONOAOrpeBaTens Mpu ABYXCTYNEHYaTol CXeMme npu-
coefMHeHus Bogonogorpesasarenei, °C.
Dt — TemnepaTypHbIi Hamop WU pacyeTHas pasHOCTb Temnepatyp MexAy rpelolled U HarpeBaeMon cpenoii

(cpenHenorapudmmyeckas), °C.

Dt; Dtw— COOTBETCTBEHHO OOMbluas U MeHblUasi pasHOCTWM TemnepaTyp Mexay rpelowen U HarpeBaemMon BOAOW Ha
BXOJ€E UNnn Ha BbIxoAe 13 BogonogorpesaTens, °C.

t— cpegHsA pacyeTHasa TemnepaTypa BHyTPEHHEro Bos3ayxa otannveaemMbix 3gaHun, °C.

t;— TemnepaTtypa ceTeBoW (rpetoLlen) Boabl B nogatoliem Tpybonposoge TENMOBOW CETU NMPU pacyeTHON TemnepaTtype
Hapy>KHOro Bo3gyxa ts, °C.

to1 — TO Xe, B nofatowem Tpybonposoge cuctembl otonnexus, °C.

t, — TO e, B 06paTHOM TpybonpoBoae TEMMOBOW CETU U NOCIE CUCTEMbI OTONNEHNS 3aaHui, °C.

t&—To0 xe, B 06paTHOM TpybonpoBoae TEMMOBOW CETU M MOCINEe CUCTEM OTONNEHUs 3aaHni, °C.

t& — TO ke, nocrne BogonoJorpeBarens ropayero BoAOCHabXXeHUs, MOAKMHYEHHOrO K TENMOBOW CETU MO OJHOCTYMNEH-
yarou cxeme, pekoMeHgyeTcs npuHumatb t¢ = 30 °C.

I — NNOTHOCTb BObI NPU CPEAHEN TeMMnepaType tep, KI/M°, OPUEHTUPOBOYHO NPUHUMAETCs paBHoi 1000 Kr/m®.

K — KoachbnLMEHT Tennonepeaaun, BT/ /m® °C).

a; — K03a(hMLMEHT TENNoOoTAaYM OT rperoLlen BoAbl K CTEHKE TPyOKu, BT/(M2 “°C).

a, — TO Xe, OT CTeHKU TpYBKU K HarpeBaemoii Bofe, BT/(M?" °C).

an — KO3PMULINEHT TENMOOTAAYM OT KOHAEHCUPYIOLLIErOCs Mapa K FOPU3OHTaNbHOI CTeHKe Tpy6ku, BT/(M - °C).

| ct — TennonpoBogHOCTL CTeHkM Tpy6ku, BT/ (M °C), npuHumaeTcsa paBHow: ans ctanu 58 Bt/(m °C), ans natyHmn 105
Bt/(m °C).

| vax — TO Xe, cnost Hakvunw, BT/(m - °C), npuHnmaeTcs pasHow 2,3 Bt/ (m °C).

W, — CKOpOCTb BOAbI B Tpybkax, M/c.

Wurp — CKOPOCTb BOAbI B MEXTPYOHOM NpoCTpaHCTBe, M/C.

fr,— NMroLaAb ceueHus Bcex TpYBOK B OFHOM X0y BOAONOAOTPERATENs, M°.

furp — NMOLLAAL CEYEHNA MEXTPYBHOTO NPOCTPAHCTBA CEKLIMOHHOMO BoaornoforpesaTens, M.
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dct — TOMLWMHA CTEHKU TPYOOK, M.

Ouax —TOMLUMHA CINOSA HAKUMKU, M, MPUHUMAETCA HAa OCHOBaHWW 3KCMMNyaTaLUMOHHbIX AaHHbIX AN KOHKPETHOrO panoHa c
y4YeTOM KayecTBa BOAbIl, MPU OTCYTCTBUM AAHHbBIX AOMNyCcKaeTcs NpuHMMmaTh pasHon 0,0005 m.

Der— BHYTPEHHWIN AnameTp Kopryca BogomnoaorpesaTens, M.

dsH — BHYTPEHHUI AnameTp TpyboK, M.

dHap  — HapyXHbIi aguameTp TpyOok, M.

dske— KBMBANEHTHBIV AMAMETP MeXTpyOHOro NnpocTpaHcTBa, M.

y — k03achpmumeHT adekTMBHOCTH, TENNoobMeHa.

b — koadhdmuMeHT, yunTbiBalOLWMIA 3arpsi3HeHne NOBEPXHOCTU TPyD Npu onpegeneHnn KoadduuueHTa Tennonepenayn
B BOAoONogorpesarensx.

j — koadbpuumeHT, yuuTbIBaOWMA HakuneobpasoBaHne Ha Tpybkax BogonofdorpeBaTenein npu onpeaeneHn notepb
AasneHust B BogonoaorpesaTensx.
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