Cuncrtema HopMaTUBHbIX AOKYMEHTOB B CTpouTtenbCTBE

CBOAbl NPABUI NO NMNPOEKTUPOBAHUIO N CTPOUTENIbCTBY

NMPOEKTUPOBAHUE TEMJIOBbIX NMYHKTOB

CI 41-101-95
NPEOUCIOBUE
1 PASPABOTAHbI TexHuyeckum kommuteToM Accoumaumm MHXEHEPOB Mo
onpegenexuio, BEHTUNALNN, KOHOWLIMOHMPOBAHMIO BO3ayxa,

TennocHabxeHutio 1 ctpoutenbHor Tennodmsmke (ABOK), AreHTcTBOM nO
aHeprocbepexeHutio  lMpaButensctBa Mocksbl, MuHUcTepcTBoM Poccun,
BHUMWaHepronpomom MuHTonaHepro Poccum.

2 COINMACOBAHDI [naBHbIM  ynpaBneHvem  cTaHgapTu3auumu,
TEXHNYECKOro HOpMUPOBaHNA 1 cepTudukaumn MuHcTpos Poccum.

3 TMPUHATblI B kadecTBe cBOAA nNpaBusl NO MNPOEKTUPOBAHUIO U
cTpoutenscTBy k CHuUIM 2.04.07-86" «Tennosble ceTh».

BBEOEHUE

CBoa npaBun Mo NPOEKTUPOBAHWIO TEMMOBbLIX MYHKTOB COAEPXWUT AOMNOM-
HUTENbHbIE TpeboBaHUs, pekoMeHZauun 1M CnpaBoYHble MaTtepuansl K Aew-
CTBYlOLLLEMY HOPMaTMBHOMY [OOKyMeHTy — CHull 2.04.07-86" «Tennosble
cetu».

B cBoge npaBun npvBefeHbl TpeboBaHNs K 0GBEMHO-NNaHNPOBOYHBIM 1
KOHCTPYKTUBHBLIM PELUEHUSIM MOMELLEHWNIA TENMOBbLIX NMYHKTOB, AAHbI PEKOMEH-
Aauuu no pacyety u nogbopy obopyaosaHus, NpubopoB yyeTa, KOHTPONS u
aBToMartumsaumm, npumensiemblx B LITI n UTT, npuBeaeHbl Takke cBeaeHus
no ucnonb3dyemMmblM Tpybam 1 apmarype.

MpumeHeHve cBoaa npasun 6yaet cnocobcTBoOBaTL NPUHSTYIO Bonee ako-
HOMUWYHbBIX NPOEKTHBIX PELLEHUA 1 SKOHOMWUM TEMTOBOW 3HEPTUN.

Mpu paspaboTke cBOAA NPaBW UCMONb30BaHbLI NOMNOXEHUS AENCTBYOLLNX
HOpPMaTMBHBIX AOKYMEHTOB, MaTepuanbl 3aBOAOB-U3roToBUTENEN U Haubonee
3(PEKTUBHbIE TEXHUYECKME pELLUEHWS, MPUHMMABLUMECS MO OTAENbHbIM
obbektam B Poccunckon degepauun.

Mo mepe HakoNneHUst onbiTa NPOEKTUPOBAHMWS, CTPOUTENBLCTBA U IKCMITY-
aTaumu TennoBbIX NyHKTOB OyaeT onpegeneHa apeKTBHOCTb YCTAHOBIMEH-
HbIX MONOXEHWUA, Ha OCHOBaHWM KOTOPbIX OyayT BHECEHbI HEOOXOoAWMbIE U3-
MEHEHNS B CBOA NPaBui U HOPMaTUBHbIE AOKYMEHThI.

3amevaHua 1 NpeanoXeHnst N0 COBEPLUEHCTBOBAHUIO CBOAA MpaBun crne-
AyeT HanpaenaTb B [naBTexHopmupoBaHue MuHcTpos Poccun.

CBOAbl NPABUII NO NPOEKTUPOBAHUIO U CTPOUTEINBCTBY

NMPOEKTUPOBAHUE TEMJIOBbIX NMYHKTOB
DESING OF HEAT POINTS

[arta BBegeHus 1996-07-01
1 OBLWME NONOXEHUA

1.1 Hactoawwue npaBuna AOMNOMHAKT W pa3BuBaldT TpeboBaHus no
NPOEKTUPOBaHMIO TENMOBbIX MYHKTOB, copepxawmuecs B CHull 2.04.07-86*
«TennoBble ceTu».

MpaBuna cnegyeT ucnonb3oBaTb MNpUM  NPOEKTUPOBaHWM  BHOBb
CTPOALLUMXCA U PEKOHCTPYMPYEMbIX TEMNOBbLIX MYHKTOB, NpegHa3HaYeHHbIX s
npucoeamHeHns K TEnnoBbiIM CETAM CUCTEM OTOMMEHUs, BEHTUNAUUU,
KOHAMLIMOHUPOBAHWST BO3adyXa, ropsiyero BOAOCHAOXEHUSA N TEXHONOMMYECKNX
Tennomncnonb3yLWmX YCTaHOBOK MPOMbILINIEHHbBIX U CENbCKOXO3SNCTBEHHbIX
npeanpuaTUR, XUIbIX U 0OLECTBEHHbIX 30aHWUNA.



B Tex cnyyasax, korga MoXeT OblTb MPUHATO HECKOMBbKO pasfnmnyHbIX
TEXHNYECKUX peLleHun, cregyeT MNpOoM3BOAUTbL SKOHOMMYECKUA pacyeT C
y4eTOM YPOBHA LEH, [JOSfroBEeYHOCTM W HaOEeXHOCTU  KOHCTPYKLUWWA,
coumarnbHbIX 1 9KONOrM4ecknx hakTopoB, a Takke TpeboBaHUI 3aka3uyuka.

1.2 lMpaBuna pacnpoCcTpaHATCS Ha TennoBble MYHKTbl C NapameTpamu
TENNOHOCUTENS: ropsvyas Boga ¢ pabouum gasnexHuem go 2,5 MlMa n Temne-
patypoii go 200 °C, nap c paboyum OaBneHvem B npeenax YCroBHOMO
nasnenus Py oo 6,3 MIMa n Temnepatypown go 440 °C.

MpaBuna pacnpocTpaHslTCAa Ha MNPOEeKTUPOBaHME TENmoBbIX MYHKTOB B
rpaHvLax: OT 3arnopHoOn apmaTtypbl TENMOBON CETU U XO3ANCTBEHHO-MUTLEBOIO
BOAOMpPOBOAA Ha BBOAE B TENnoOBOM MyHKT [0 3anopHOW apmaTypbl
(BKMOYMTENBHO) MECTHBIX CUCTEM OTOMMEHWUS, BEHTUMALMMW, KOHOAULIMOHMPO-
BaHWUsi BO34yXa, ropsivero BOOOCHabXeHMS! 1 TEXHOMOMMYECKUX NoTpebutenen,
PacnosnioXXeHHON B NOMELLLEHMN TEMMOBOrO NMyHKTA.

1.3 B TenmoBbix nNyHKTax npegycMmaTtpuBaeTcs  pasMelleHue
obopynoBaHusi, apmaTypbl, NpUMOOPOB  KOHTPONsS,  yrNpaBneHus u
aBTOMaTM3auun, NOCPEeCTBOM KOTOPbIX OCYLLECTBNAETCS:

npeobpa3oBaHve BMaa TENNOHOCUTENS UMW ero NapaMeTpoB;

KOHTPONb  MapamMeTpoB  TEMSIOHOCUTENS; perynMpoBaHuMe  pacxoga
TENNOHOCUTENS U pacnpeieneHne ero no cuctemam noTpebrneHns TennoTol;
OTKIIIOYEHNE CUCTEM MOTPEONEHMS TENNOThI;

3almTta MeCTHbIX CUCTEM OT aBapUWHOro MOBbILWEHUA MapaMeTpoB
TENOHOCUTENS;

3anoriHeHWE 1 NoAnNuTKa cucTem NoTpebrneHns TennoTol;

y4yeT TENJIoBbIX MOTOKOB M Pacxo4oB TEMNJIOHOCUTENS U KOHOEHcaTa;

cbop, oxnaxaeHwe, BO3BpaT KOHAEHcAaTa W KOHTPONb €ro KavecTBa,
aKKyMyrnvMpoBaHue TennoTbl;

BOLOMNOArOTOBKA AANsi CUCTEM ropsiyero BogocHabXeHus.

B TennoBoMm nyHKTe B 3aBMCMMOCTU OT €ro Ha3Ha4yeHWUst M KOHKPETHbIX
YCINOBUI NPUCOEAUHEHUsT NoTpebuTene MoryT OCyLecTBnATLCA Bce nepe-
YUCIEHHbIE PYHKLUN NN TOSNBKO UX HaCTb.

1.4 TennoBble NyHKTbI NOAPAa34ensaioTCs Ha:

uHomBMAyanbHele TennoBble nNyHkTel (MTM) — ans npucoegnHeHus
CUCTEM  OTOMMEHUs, BEHTUNALNN, ropsiiero  BogocCHabXeHus "
TEXHOMNOMMYECKUX Tensoncnonb3ylowWwmx YCTaHOBOK OAHOrO 3[4aHUsA UMK ero
yacTy;

LeHTparnbHble Tennosble NyHkTbl (LITI) — To xe, ABYxX 3oaHun nnu 6onee.

Honyckaetca  yctpovictBo  UTM  gna  npucoeanHeHnus  cuctem
TennonotpebneHns OAHOro 34aHvs, ecnu Ans 3Toro 34aHus Tpebyetcs
YCTPOWCTBO Heckonbkux UTTT.

1.5 YctporictBo UTI o6a3aTensHO AN Kaxaoro 3gaHusa He3aBUCUMO OT
Hanuuua LTI, npu atom B UTI npegycmaTpmBatoTCs TOMbKO Te OYHKLMK, KO-
Topble HeobXxoauMbl ANA NPUCOEAMHEHUs CUCTEM NOTpebneHusa TennoTbl
OaHHOro 3aHuA 1 He npeaycMoTpeHbl B LITT.

1.6 [Ons npOMBbIWIIEHHBIX N CENbCKOXO3ANCTBEHHbIX MPeanpUsaTMiA npu
TennocHabXeHun OT BHELUHWMX UCTOYHWKOB TENnoTbl U Yucne 3gaHui Gonee
opHoro yctpoictBo LTI aBnaeTca ob6sasatenbHbIM, a nNpu TennocHabxeHnn
OT COBCTBEHHBIX WCTOMHWKOB TennoTbl HeobxoaumocTb coopyxenus LTI
cnegyer  onpegenAtb B 3aBMCMMOCTM  OT  KOHKPETHbIX  YCrOBWUWA
TennocHabxeHusi. MowHocTb LTI He permameHTupyeTcs.

1.7 Onsa XunbiXx 1 0OOLECTBEHHbIX 30aHUMI HeOBXOOUMOCTb YCTPOWMCTBA
LT onpepenseTcd KOHKPETHbIMM YCMOBUAMM TeNMocHabXeHnsa panoHa
CTPOMTENbCTBA Ha OCHOBAHUM  TEXHUKO-3KOHOMMYECKMX pacyeToB. B
3aKpbITbIX CHUCTEMax TennocHabXeHus peKkoMeHayeTcs npegycMaTpyBaTh
oavH LTI Ha mMwukpopanoH unu rpynny 3gaHvid C pacxogom TenmnoTbl B
npegenax 12—35 MBT (no cymMme MakCUManbHOro TEMSIOBOrO MOTOKa Ha
OTOMMEeHME 1 CpeaHero TEeNMoBOro NOToka Ha ropsiiee BOAOCHAGXEHME).

Mpn TennocHaGXeHnn OT KOTemNbHbIX MOLHOCTLIO 35 MBT M MeHee
pekomeHayeTcs npegycMaTpuBaTh B 34aHuaX Tonbko UTTI.

1.8 TennocHaGxeHne NPOMBILEHHbIX W CENbCKOXO3SWCTBEHHBLIX
npeanpuaTuii ot LTI, obcnyXmBawLwmMX Xunble U 0OLECTBEHHbIE 34aHUS,
npegycMmaTtpuBaTtb He pekoMeHayeTcs.



1.9 B cocTtaB npoekTa TEMNmoBOro MyHKTa BKHYAETCA TEXHUYECKUN
nacnopT, COAEPXKaLLNIA:

KpaTKoe onucaHue CXeM NpucoeauHeHus noTpebutenei TennoThl;

pacyeTHble pacxodbl TEMMOTbl U TEMNSIOHOCUTENEN MO KaXOoW cucteme
(ans ropsiyero BogoCHabXeHUs — CpefHuiA U MakcMManbHbiin), MBT;

BUAObI TEMnoHocuTenem u unx napameTpbl (paboyee paenenne, Mlla,
Temnepatypy, °C) Ha BxoZe 1 Ha BbIXO4€e U3 TEMMOBOIO MyHKTa;

JaBneHue B TpybonpoBoae Ha BBOAE M BbIBOAE XO3ANCTBEHHO-MUTLEBOMO
Bogonposoaa, Mlla;

TMN BOAOMOAOrpeBaTenen, NoOBEPXHOCTb MX Harpesa, M, YMCMO CeKLMi
UK NNacTUH NO CTYNEHSIM HarpeBa v NoTepu AaBneHusi no obenm cpenam;

TUM, KONMYECTBO, XapakTEPUCTUKN N MOLLHOCTb HACOCHOTO 000pPYyA0OBaHMS;

TUN, KONMMYECTBO U NPOM3BOAUTENBHOCTL 00opyAoBaHus Ans obpaboTkm
BOAbI ANsi CUCTEM FrOpPsSYero BOOOCHaAOXeHNS:

KONMMYECTBO W YCTAHOBIEHHYHD BMECTUMOCTb OaKoB-akKymMynsiTopoB
ropsiiero BogocHabXeHus 1 KoHOEeHCaTHbIX 0aKoB, me;

T™MN U 4ucno npubopoB perynupoBaHus M NpubopoB y4yeTa KonmyecTsa
TEennoTbl U BOAbI, NOTEPU AABMEHUS B PErYNNPYIOLWMNX KNanaHax;

YCTaHOBIEHHYIO CyMMapHYyt0 MOLLIHOCTb anekTpoobopynoBaHus,
oXupgaemoe rogoBoe noTpebneHne TENOBON N 3NEKTPUYECKON SHEPTUY;

o6Lwyto nnowaae, M, U CTPOUTENbHBLIN 06LEM, M, nomeLLeHui Tennosoro
NyHKTa.

2 OB BEMHO-TNTAHUPOBOYHbIE U KOHCTPYKTUBHbIE PELUEHUA

2.1 TennoBble MYyHKTbI NO pa3MELLEHUI0 Ha reHepanbHOM nnaHe
noapasfensalTca Ha OTAEeNbHO CTOAWME, TMPUCTPOEHHbIE K 3[aHMAM U
COOPYXEHUSIM N BCTPOEHHbIE B 3[aHNS N COOPYKEHUS.

2.2 O6bEMHO-NNaHUPOBOYHbIE U KOHCTPYKTUBHBLIE PELUEHUS TenmoBbIX
NyHKTOB AOIMKHbI yaoBneTBopaTe TpeboBaHuam CHull 2.09.02-85*. Mpu pas-
MELLEHNN BCTPOEHHBIX W MPUCTPOEHHBLIX TEMMOBbLIX MYHKTOB [AOIMKHbI
cobnopgatees Takke Tpebosanma CHwll Ha npoekTupoBaHue 3aaHui, B
KOTOPbIX OHN pa3MeLLaloTCs UK K KOTOPbIM OHU MPUCTPOEHDI.

2.3 MNown BbIOOPe MaTepuanoB Afs CTPOUTENbHBIX KOHCTPYKLMA TENMoBbIX
NyHKTOB CrnefyeT NpUHMMaTh BraXHbI pexum nomewyeHns cornacHo CHwll
11-3-79" (n3g. 1995 1.).

2.4 [na 3aWwuTbl CTPOUTENbHBLIX KOHCTPYKUMIA OT KOPPO3UW [OIDKHbI
NPUMEHSTLCH aHTUKOPPO3NOHHBLIE MaTepmnanbl B COOTBETCTBUM C TpeboBaHWA-
mu CHulM 2.03.11-85.

2.5 3paHna OTAEnbHO CTOALWMX W MPUCTPOEHHbIX TEnsmoBbIX MYHKTOB
JOMKHbI ObITh |, || nnu llla cteneHen orHecTonkocTu.

B orpaxgaroLmx KOHCTPYKLMAX NOMELLEHUI He [OMYCKaeTcs NpUMeHeHne
CWUMMKaTHOrO Kupnuya.

BHewHne copmbl, MaTepuan W UBET HapyXHbIX OrpaxgaroLmx
KOHCTPYKLUUA pEKOMEHAyeTCA BbiOMpaTb, y4uTbiBas apXMTEKTYPHbIA 06nuk
pacnonoXeHHbIX BONW3N 34aHWIA U COOPYXEHWA UNW 3AaHUA, K KOTOPbIM
TENNOBbl€ MYHKTbI NPUCTPanBaTCA.

2.6 K ueHTpanbHbIM TeEnmoBbIM MyHKTaM crneayeT npedycmaTpuBaTb
npoesabl C TBEPAbIM MOKPLITUEM W NAOWAAKU ANA BPEMEHHOIro CKNaavpo-
BaHus 060pyAoBaHNS NPy NPON3BOACTBE PEMOHTHBIX paborT.

2.7 B LTM ¢ NOCTOsiHHbIM 0O6CnyXMBalOLWMM MNepcoHanomM criegyet
npegycmaTtpuBaTb YOOPHYIO C yMbIBaNIbHUKOM, LKad A5 XpaHEeHUS] OAeXAbl,
MEeCTO Ans npuema nuim.

Mpy HeBO3MOXHOCTM 0becnevnTb CamMoTeUHbI OTBOL CTOKOB OT yBopHOM
B KaHanM3auuoHHy ceTb caHy3en B LTI gonyckaetcsa He npegycMaTpuBaTh
npn obecneyeHMn BO3MOXHOCTM MCMOMb30BaTb YOOPHYD B OGrvdKanwmnx K
TENnoBOMY NYHKTY 34aHUAX, HO He aanee 50 M.

2.8 NHamBrayanbHble TennoBble MYyHKTbl AOIMKHbI ObiTb BCTPOEHHLIMK B
obcnyxmBaemMble UMW 34aHUS U PasMeLLaTbCs B OTAENbHbIX MOMELLEHNAX Ha
NepBOM 3Taxe y HapyxXHbIX CTeH 3paHus. [onyckaetca pasmewats UTM B
TEXHUYECKNX NOANONLAX UMK a noABanax 3gaHuin  COOPYXEHWUN.



2.9 UeHTtpanbHble Tennosble nyHkTbl (LTIM) cnegyet, kak npasuno,
npegycMmaTpvBaTtb OTAENbHO CcToAWwMMU. PekomeHayeTtcs 6nokupoBaTb MX C
OpYrMMn Npon3BoACTBEHHBIMU MOMELLEHUSIMMU.

Honyckaetca npegycmatpmeatb LTI npuCTpOEHHbIMM K 34aHUSM UNnu
BCTPOEHHBIMU B OOLLECTBEHHbIE, aAMWHUCTPATUBHO-OLITOBLIE UMM MPOU3-
BOJCTBEHHbIE 3[aHNS U COOPYXEHUS.

2.10 Mpu pasmelleHun TENnoBbIX MYHKTOB, 060pPyAOBaHHbLIX Hacocamu,
BHYTPY XMWIbIX, OOLLECTBEHHBIX, adMUHUCTPATUBHO-OLITOBLIX 34aHUIA, a Takke
B MPOWU3BOACTBEHHbIX 30aHUSIX, K KOTOPbIM MNPeabsBNSATCS MOBbILEHHbIE
TpeboBaHUsi NO AONYCTUMbIM YPOBHSIM LLyMa U BUOpaLIMKN B MOMELLEHUSAX U Ha
pabounx mecTax, JOIKHbI BbINONHATLCA TpeboBaHms pasg. 10.

2.11 3paHnA OTAENbHO CTOAWMX U MPUCTPOEHHBIX TEMMOBbLIX MYHKTOB
OOMMKHbI MpeaycMaTpmBaTbCsl OQHOITAXHbIMW, OONYCKAETCS COOpyXaTb B HUX
noasanel Ans pasMelleHus obopygosaHus, cbopa, OXnaxaeHns U nepekaykm
KOHAEeHcaTa U COOpYXeHUs KaHanusaumm.

OTpenbHO cTOsWME TENMOBbIE MYHKTbI AOMycKaeTcs npedycmatpuBaTb
noasemMHbIMU NpU YCIIOBUK:

OTCYTCTBUSI TPYHTOBbLIX BO4 B paloHe CTpOUTENbCTBa M repmeTtmsauum
BBOAOB WHXEHEPHbIX KOMMYHUKaUWA B 3[4aHWe TENroBOro MyHKTa, WCKIH0-
YalLlen BO3MOXHOCTb 3aTOMMEHWUS TEMoBOro MyHKTa KaHanM3auWOHHbIMU,
NaBOAKOBbLIMW M OPYrMMU BOAMU;

obecneyeHnss caMOTEYHOro OTBOA4A BOAbI M3 TPyOGOMPOBOLOB TEMOBOrO
NYHKTa;

obecnevyeHns aBTOMATU3MPOBaAHHOW paboTbl 0OOpyLOBaHMS TEMMOBOro
nyHkTa 0e3 MOCTOSIHHOTrO OOCMYXMBaLLEro nepcoHana C aBapUAHOW CUr-
HanM3aumen n 4YacTUYHbIM AMCTAHLMOHHBIM YNpaBneHneMm ¢ AUCneTYepcKoro
NyHKTa.

2.12 Mo B3pbIBOMNOXapPHOM U NOXapPHOW OMacHOCTWN NOMELLEHUS TEMMOBbIX
NyHKTOB cnegyeT OTHOCUTb K kaTeropuu [.

2.13 TennoBble NyHKTbI AOMyckaeTcs pasMellaTb B NMPOU3BOACTBEHHbIX
nomelleHusax kateropun I v [, a Takke B TEeXHUYECKUX noAasanax U nog-
NONbAX XUMbIX N OOLWECTBEHHbIX 34aHuA. [1py 3TOM MOMELLEHUs TEMnOoBbIX
NYHKTOB  AOIDKHbl  OTAENATbCA OT  3TUX MOMELUEHUN  orpaxaeHusMu
(neperopogkamu), npegoTBpallalOLMMM  AOCTYN  MOCTOPOHHMX ful B
TennoBON NyHKT.

2.14 MMpun paspaboTke OOBLEMHO-NNAHUPOBOYHBLIX W  KOHCTPYKTUBHbIX
peLIeHNn OTAENbHO CTOSLIMX U MPUCTPOEHHbIX 34aHUN TENMOBbIX MYHKTOB,
npegHasHayeHHblX  ANS  MPOMbLIWIEHHbIX W CEeNbCKOXO3ANCTBEHHbIX
NpeanpuaTU,  pekoMeHayeTcss  npegycMmaTtpumBaTb  BO3MOXHOCTb WX
nocrefyoLero paclumpeHus.

2.15 BcTpoeHHble B 34aHUSA TEMnoBble MYyHKTbl credyeT pasmelatb Yy
HapYXHbIX CTEH 34aHUN Ha paccTosHMM He Gonee 12 M OT BbIXoAa W3 3TUX
30aHUN.

216 W3 BCTPOEHHbIX B 30aHWS  TEMMOBbIX MYHKTOB  AOMMXKHbI
npeaycMaTpmBaThCs BbIXOAbI:

npv AnNuHe NOMeLLeHNs TennoBOro NyHKTa 12 M 1 MeHee 1 pacnonoXeHuu
€ro Ha paccTosiHMM MeHee 12 M OT BbiXxo4a U3 34aHus HapyXXy — OAWH BbIXO4
HapyxXy Yepes Kopnaop Unu NeCTHUYHYIO KNeTKY;

npu AnvHe nNoMeLLeHnst TeNnoBOro NyHKTa 12 M 1 MeHee 1 pacnonoxeHuu
ero Ha paccTtosiHum Gonee 12 M OT BbIxOAa U3 34aHUA — OOUH CaMOCTOS-
TenbHbIN BbIXO HapyXy;

npu OnvHe MOMELLEHWs TenrnoBoro nyHkta Gonee 12 m — pgBa BbIXOAA,
OLMVH M3 KOTOPbIX AOMKEH ObiTb HEMOCPEACTBEHHO HApYXy, BTOPOW — 4epes
KOPUAOP UIN NECTHUYHYIO KIETKY.

lMomelleHnss TennoBbIX MYHKTOB C TEMfOHOCUMTENEM MNapoM AaBneHneM
6onee 1,0 MlNa gomkHbl UMETb HE MEHee ABYX BbIXOAOB HE3aBWCUMO OT ra-
GapvTa nomeLLeHus.

2.17 B nogsemHbiX OTAENbHO CTOSALWMX WAM MPUCTPOEHHBLIX TEMNMOBbIX
nyHKTax A0onycKaeTCca BTOPON BbIXOA NpeaycMaTtpuBaTb Yepes NMpUCTPOEHHYHO
LWaxTy C fOKOM WM 4Yepes oK B MNEepekpbiTUM, a B TennoBblX MYHKTaXx,
pasmellaemMbiX B TEXHUYECKMX NOAMONbAX MMM nogBanax 3gaHvuin, — yepes
IOK B CTEHE.



2.18 [Bepu 1 BOpoTa M3 TENMOBOro MNyHKTa AOMKHblI OTKPbIBATbCS M3
NOMELLEHUS UK 34aHNSA TENSIOBOro NyHKTa OT ceb4.

2.19 O6opyaoBaHvne TennoBbIX MYHKTOB PEKOMEHAYETCH MNPUMEHATb B
610YHOM MCNOMHEHWM, ANs Yero HeobxoauMo:

nNpvHMUMaTb BOAOMOAOrpeBaTenu, Hacocbl U Apyroe obopygoBaHve B
6nokax 3aBOACKON rOTOBHOCTW; MPUHUMATbL YKPYMHEHHbIE MOHTaXHble GnoKu
TpybonpoBoaos;

YKPYMHSATb TEXHOMOMMYECKM CBsizaHHOE Mexay coboi obopynoBaHue B
TpaHcnopTabenbHble 6rokn ¢ Tpybonposoaamu, apmatypown, KUM, anektpo-
TEeXHU4YEeCKUM 060pyI0BaHMEM M TENNOBOW U30ONSILNEN.

2.20 MnHMManbHble paccTosiHUSA B CBETY OT CTPOUTENbHbLIX KOHCTPYKLMIA
[o TpybonpoBogos, 0o6OpyAoBaHWs, apMaTypbl, Mexgy MOBEPXHOCTAMMU
TENNOU30MNSALUNOHHBLIX KOHCTPYKLMIA CMEXHbIX TpybonpoBodoB, a Takxke
LUMPWHY NPOXOA0B MEXAY CTPOUTENBbHBIMU KOHCTPYKLMAMU 1 060pyaoBaHem
(B cBETY) cnepyeT npuHUMaTh no npwn. 1.

2.21 BbicOTy nomelleHMn OT OTMETKM YMCTOro nona [0 Hu3a
BbICTYNalOWMX KOHCTPYKUMA  NepekpbiTs (B CBeTy) peKoMeHayeTcs
npUHUMaTb He MeHee, M: And HasemMHbix UTIM — 4,2; ana nogsemMHbix — 3,6;
ana TN — 2,2.

Mpn pasmeweHnn UTI B noaBanbHbIX U LOKOMbHbLIX MOMELLEHUSX, a
TaKkke B TEXHWYECKUX MOANONbAX 34aHUA OOMyCKaeTCs NPUHUMATb BbICOTY
NoMeLLeHui 1 cBOBOAHBIX MPOXOAOB K HAM He MeHee 1,8 m.

2.22 B ueHTpanbHOM TennoBOM MyHKTe cregyeT npegycmaTpuBaTtb
MOHTaXHYI0 (PEMOHTHYIO) NIoLwaaKy.

Pasmepbl MOHTaHOW nnowagkum B nnaHe criegyeT onpegensatb Mo
rabaputy Hanbonee Kp)énHon eauHuLbl obopygosaHusa (kpome 6akoB BMeECTU-
MocTeto Goree 3 M°) unu Gnoka obopygoBaHus M TpyGONpoBOAOB,
NnocTaBnsiemMoro Anst MoHTaxa B cobpaHHOM BuAe, ¢ obecneveHvem npoxoaa
BOKpYr Hero He meHee 0,7 M.

Ons npousBoacTBa MeNkoro pemoHTa o6opygoBaHus, MNpubopoB W
apmartypbl cnegyeT npegycmatpyBatbh MECTO AN yCTaHOBKM BepcTaka.

2.23 KoHnpeHcaTHble Gaku 1 Hakun-akkymynsTopbl BMECTUMOCTbIO Gonee 3
M° crieqlyeT ycTaHaBnMBaTh BHE MOMELLEHUS TEMMOBbIX MyHKTOB HA OTKPbITHIX
nnowagkax. Mpu aToM AoOMKHLI MNpegycMaTpuBaTbCs TennoBas M3onAums
6akoB, YCTPOMCTBO r'MOpO3aTBOPOB, BCTPOEHHbLIX HEMOCPeACTBEHHO B Gak, a
Takke YCTPOWCTBO OrpaxkAeHun BbICOTON He MeHee 1,6 M Ha pacCTOSHUU He
6onee 15 ™M oOT noBepxHOCTM ©0akoB, npegoTBpalialollee AOCTyn
NMOCTOPOHHUX NUL, K 6akam.

2.24 [Ona moHTaxa obopynoBaHusi, rabaputbl KOTOPOro MpeBbILLaoT
pa3mMepbl ABEpen, a Ha3eMHbIX TeNMOoBbIX NyHKTax cneagyeT npegycmartpuBaTb
MOHTaXHble NPOEeMbl UM BOpOTa B CTEHAX.

Mpu aTOM pa3mepbl MOHTaXXHOTO NMPOeMa U BOPOT AOIMKHbI ObiTb Ha 0,2 M
6onblue rabaputa HanbonbLiero obopyaosaHus unu 6rnoka TpybonpoBoaoB.

2.25 [llpegycmatpuBatb npoeMbl Afsi €CTeCTBEHHOrO  OCBeLleHUs
TEeNnoBbIX MYHKTOB He TpebyeTcs.

2.26 [Onsa nepemelleHns obopygoBaHMs M apMaTypbl UMM HEPa3bEMHbIX
yacten ©OnokoB obopydoBaHus crnepyeT npeaycMaTpuBaTb WMHBEHTapHblE
NOABLEMHO-TPAHCMNOPTHbLIE YCTPOWCTBA.

CraunoHapHble nogbEMHO-TPaHCNOPTHbIE yCTpONCTBa cnegyet
npegycMaTpuBaTh:

npu mMacce nepemelyaemoro rpysa ot 150 kr oo 1 T — MOHOpenbChl C
PYYHBIMU TanAMu 1 KOLLUKaMW UMW KpaHbl NOABECHbIE PyYHble 0OHOOAaNnoYHbIE;

TO Xe, 6oneB 1 00 2 T— KpaHbl NOABECHbIE PyYHble OAHOOANOYHbIE;

TO Xe, 6bonee 2 T — KpaHbl NOABECHbIE ANeKTpnYeckme ogHobanoYHble.

JonyckaeTtcs npegycMmaTtpusaTb BO3MOXHOCTb NCNonb30BaHUs
nepeaBuwkHbIX ManorabaputHbiX NOABLEMHO-TPAHCMOPTHLIX CPEACTB  Mpu
ycnosun obecnevyeHns Bbe3fa U NepeaBuXKeHUst TPAHCMOPTHBIX CPEACTB Mo
TENNOBOMY MYHKTY

CpencrtBa MexaHu3auum MoryT ObiTb YTOYHEHbI MPOEKTHOW OpraHu3aunen
npu paspaboTke NpoekTa AN KOHKPETHbLIX YCIOBUNA.

2.27 [Onsa ctoka BoAbl Nonbl cnegyeT npoektupoBaTbh € yknoHom 0,01 B
CTOpOHY Tpana wnuM BodocbopHOro npusMka. MwuHuMmanbHble pasmepbl



BOAOCOOPHOrO MpusiMka AO0MKHbI ObITh, Kak NpaBuro, B nnaHe He meHee 0,5 x
0,5 M npu rmybuHe He meHee 0,8 M. MNpusiMOK AormxeH ObiTb NepekpbIT
CbEMHOWN peLLeTKOMN.

2.28 B nomelieHuaX TennoBbIX MYHKTOB crnegyeT npegycmaTtpuBaTh
OTAEenKy OorpaxaeHun OOMroBeYHbIMW, BAroCTOMKUMU  MaTepuanamu,
OOMyCKaoLMMM NErKyt 04YMCTKY, NPy 3TOM HEO6X0AMMO BbINOMHUTB!

LUTYKaTYpPKy HA3eMHOMN 4YacCcTu KMPMNYHBIX CTEH;

3aTVPKy LleMEHTHbIM PacTBOPOM 3arnybrneHHom YacT 6ETOHHbIX CTEH;

pacLUMBKY LLIBOB NaHENbHbIX CTEH; NOGENKY NOTONKOB;

6eTOHHOE NNMY NNUTOYHOE NOKPbITME MOJOB.

CTeHbl TennoBbIX MYHKTOB NMOKPbIBAIOTCA NAUTKAMU UM OKpaLLMBaKOTCS Ha
BbicOTy 1,5 M OT nona macnsHou Ui gpyron BOOOCTOMKOW Kpackown, Bbiwe 1,5
M OT nofa — KreeBown Unu Apyro NogobHOW KPacKow.

2.29 B TennoBbIX MyHKTax cregyetr npegycMatpuBaTb OTKPbITYHO
npoknagky Tpyb. [lonyckaetcs npoknagka Tpyb B kaHamnax, BepX NepekpbiTus
KOTOPbIX COBMELLAeTCsl C YPOBHEM YMCTOrO nona, ecnu no 3TMM KaHanam He
NPOVCXOANT MOoMagaHnsi B TEMMOBOW MYHKT B3PbIBOOMACHbLIX MIIM FOPHYMX
rasoB W XWUOKOCTEWN.

KaHanbl OOMKHbI UMETb CbEMHbIE MEPEKPbITUS €OUHUYHOW MacCOn He
6onee 30 kr.

[l1HO KaHanoB AOMXHO MMETb NPOAOIbHBIN YKMOH He meHee 0,02 B CTOPOHY
BOA,0COOPHOro NpusiMKa.

2.30 Ons obcnyxumBaHns 060py10BaHUst 1 apMaTypbl, pacnofioXXeHHbIX Ha
BbicoTe OT 1,5 40 2,5 M oT nona, A0MmKHbI NpeaycMaTpmMBaThCs NepeaBkHbIe
WNN MNEepeHoCHble KOHCTPYKUuM (nnowagku). B cnyyasx HEBO3MOXHOCTM
CO3[aHNSA NPOXOAO0B AN NMepedBWXKHbIX NIOWAA0K, a Takke Ansg obcnyxu-
BaHWs 0060pyaoOBaHUS M apMaTypbl, PacroiOXeHHbIX Ha BbicOTE 2,5 M K
bonee, HeobxoAMMO npefycMaTpMBaTh CTauMOHAPHbIE NMAOLAAKM LUMPUHON
0,6 M c orpaxgeHus MM 1 NOCTOSHHBIMW flecTHULAMKN. PaccTosHne oT YpOBHS
CTauMOoHapHOW Nnowaaku 4o NoTonka JOMKHO 6biTb He meHee 1,8 m.

2.31 B nomelleHusX TEMMOBbIX MYHKTOB [ONyCKaeTca pasMellatb
obopyaoBaHue CUCTEM XO3AWCTBEHHO-MUTLEBOIO U NPOTUBOMOXAPHOIO BOAO-
CHabXeHnst 34aHus, B TOM 4YUCIME HACOCHbIE YCTAHOBKW, a B MOMELLEHUSAX
MPUCTPOEHHbIX U BCTPOEHHbIX TEMMOBbLIX NMYHKTOB — Takke obopyaoBaHue
NMPUTOYHBIX BEHTUMALMOHHBLIX CUCTEM, OOCMY>XUBAMOLWNX NPOU3BOACTBEHHbIE
nomeweHua kateropun B, I, [1 no B3pbIBONOXapHOMW OMACHOCTM U agMu-
HUCTPaTUBHO-ObITOBbLIE MOMELLEHNS.

2.32 MuHuMManbHOe paccTosHMe OT Kpasd MOABMXKHbIX OMOop A0 Kpas
OMOPHBbIX KOHCTPYKUMI (TpaBepc, KPOHLUTEWHOB, OMOPHbIX Noayllek) Tpy6o-
npoBOAOB AOMKHO obecneunBaTb MakCMManbHO BO3MOXHOE CMeLleHune
onopbl B GOKOBOM HanpaBrneHun ¢ 3anacom He MeHee 50 mm. Kpome Toro
MUHMManbHOE PacCTOsHME OT Kpasi TpaBepPChbl UMM KPOHLUTENHA 40 ocu Tpy6bbl
DOMXKHO ObITb He meHee 1,0 Dy (roe Dy — ycnoBHbI anameTp TpyObl)

2.33 PacctogHve OT MOBEpPXHOCTM TEMMNOU3ONALNOHHON KOHCTPYKLIMM
TpybonpoBoda [0 CTPOUTENbHBLIX KOHCTPYKUWUIA 34aHUS MNU OO NMOBEPXHOCTU
TENNOU30MNALUMOHHON KOHCTPYKUMM Apyroro TpybonpoBoga AOMKHO ObiTb B
cBeTy He MeHee 30 MM C y4eTOM nepemeLleHus Tpybonposoaa.

2.34 B TennoBbIXx NyHKTax Aonyckaetcs Kk TpybonpoBogam 6onbLiero
AnameTpa KpenuTb TpybonpoBoabl MEHbLLEro AnaMeTpa npu pacyete Tpyb Ha
NPOYHOCTb.

2.35 lMpoknagky Bogonposoda crneayeT npegycMmatpuBaTtb B O4HOM psiay
unn nog TpybonpoBogaMu TennoBbiX CETEeW, Npu 3TOM HeobXoaMMO Bbl-
NOMHATbL TEMMOBYK M30MAUMI0 BOSOMPOBOAA ANS UCKMYEHUst 06pa3oBaHus
KOHOEHCaTa Ha MOBEPXHOCTU BOAONPOBOAHLIX TPYO.

2.36 B TennoBbIx NyHKTax nogawwun TpybonpoBoa cneagyeT pacnonaratb
crnpaBa oT obpaTtHoro Tpyb6onpoBoaa (no xody TENNOHOCUMTENS B NoarollemM
TpybonpoBoae) nNpu npoknagke TpybonpoBogoB B OOHOM psialy.

3 NIPUCOEOUHEHUE CUCTEM NOTPEBJIEHUA TEMMNOTDbI K
TEMJIOBbIM CETAM



3.1 MNpucoeauHeHne cuctem NoTpebneHust TennoThl cneayeT BbINOMNHATL C
y4eTOM TMAPaBMMYECKOro pexuma paboTbl TennoBbix ceTer (Nbe3omeT-
pudeckoro rpaduka) u rpaurka U3amMeHeHUs TemnepaTypbl TennoHocuTens B
3aBMCUMOCTW OT U3MEHEHUA TeMMepaTypbl HAPYXHOro BO3ayxa.

3.2 PacuyeTHas TemnepaTtypa BoAbl B mogatwoLwmx TpybonpoBogax BOAAHbIX
TennoBsbiX ceTen nocne LTI npu npucoeamHeHnn cuctem OTONNEHUSA 34aHUIA
Nno 3aBMCMMOW CXeMe JOSMKHa NPUHUMAaTBLCS paBHOW pacyeTHOM Temneparype
BOAbI B NofatollemM Tpybonposoae Tennosbix ceten Ao LTI, Ho He Bbiwe 150
°C.

3.3 CuCTEMbI OTOMMEHUS, BEHTUIALUM U KOHOULMOHMPOBAHUSA BO3AyXa
OOMXHbI NMPUCOEAMHATLCS K OBYXTPYOHbIM BOASIHBIM TEMMOBLIM CETSAM, Kak
npasunIio, No 3aBNUCUMON CXeEMe.

Mo He3aBUCUMON cxeme, npegycMmatpusatoLLen YCTaHOBKY
BOAOMNOAOrpeBaTenemn, AonyckaeTcs NpUCOeAMHATbL. CUCTEMbI OTOMNNEHNst 12-
3TaXHbIX 34aHWA W Bblwe (MM Gonee 36 M); CUCTEMBbI OTOMMEHUS,
BEHTUNALUMN N KOHOULMOHMPOBAHUSA BO34yxa 30aHWA MpU rMapaBrvyecKmx
YCINOBUSAX, U3MNOXEHHbIX B N. 3.5, a Takke CUCTeMbl OTOMMNEHUs 34aHuM B
OTKPbITBIX CUCTEMAX TennocHabXeHns npu HEBO3MOXHOCTM obecneveHus
TpebyeMoro kayecTBa Boabl

3.4 Cuctembl OTONMNEHUS 30aHWA cregyeT MPUCOEAMHSITE K TensioBbiM
ceTaMm:

HENOCPeACTBEHHO MpY COBMAAEHUN rmapaBnMyecKoro U TemnepaTypHoro
pPEeXrMOB TEMNMOBOW CETM U MECTHOW cuctemsl. Mpu aTom crnegyeT yuntbiBaTh
Tpe6osanua npun. 11 CHulM 2.04.05-91" n obecneuynBaTth HEBCKUMNAeMOCTb
neperpeTon BoAbl NpU AUHAMUYECKOM U CTaTUYECKOM peXxumax CUCTeMbI:

Yepes aneBaTop Npyv HeOOGXOAMMOCTU CHUXKEHUS TemnepaTtypbl Boabl B
cucTemMe OTOMMEHUss W pacroraraemMom Hamnope nepeq 3nesaTtopoMm, [o-
cTaToO4HOM Ans ero paboTsl;

yepes CMecUTesbHble  HAcoCbl MPU  HEOOXOAMMOCTUM  CHMDKEHUSI
TemnepaTtypbl BOAbl @ CcUCTeMe OTOMMEeHUs W pacnonaraeMoMm Hanope,
HeJoCTaToOMHOM Ansa paboTbl aneBaTopa, a Tawkke MNpu OCYLLECTBEHUMU
aBTOMaTUYeCKOro perynmpoBaHust CUCTEMbI.

3.5 MNpu npucoeguHeHMN cUCTEM OTOMMNEHUS U BEHTUNSALUM K TENSIOBbIM
CeTAM MO 3aBMCMMOWN CXeme AN OTKPbITOM M 3aKPbITON CUCTEM TennocHab-
XEHUs1 B COOTBETCTBUM C Mbe3oMeTpudeckum rpadmkoMm criegyet
npegycMmaTpuBaTth.

a) npu pacrnonaraeMoM Harope B TEMMOBOW CeTW nepea TensoBbiM
MYHKTOM, HeJoCTaToO4YHOM ans npeoaoneHus rmapaBnmMyecKkoro
COnpoTUBIEHNs TpybonpoBOoOB U 0OOpyAoOBaHMS TEMMOBOMO MyHKTa U
cuctem notpebneHus Tennotbl nocne TI1, — nogkayuBaloWmMe HACOChbl Ha
obpatHom TpybonpoBoae nepen BbIXOAOM M3 TEMnoBOro nyHkra. Ecnv npu
3TOM AaBreHue B obpaTHOM TpybonpoBoae npucoeamHsieMblx cuctem byaet
HWXe CTaTM4ecKoro AaBfeHus B 3TMX CUCTEMax, NoJKaymBaloWui Hacoc
OOJDKEH yCTaHaBNMBATLCS Ha nogatowem TpybonpoBoae;

6) npu paBneHWM B nojatkowem TpybonpoBoae TENMOBOW ceTu nepen
TEennoBbIM MYHKTOM, HEAOCTaTOYHOM Ana obecneyeHus HEBCKMNAHWUSI BOAbI
(Mpn pacyeTHON TemnepaType) a BEPXHUX TOYKaX NMPUCOEOUHEHHbLIX CUCTEM
notpebneHnsa TennoTbl, — MOAKAYMBaKOLME HACOCbl Ha nojarLem
TpybonpoBoae Ha BBOAE B TENNOBOW MyHKT:

B) nNpu AaeneHun B noparwowem TpybonpoBoge TEnnoBoWn cetn nepeq
TEeNNoBbIM MYHKTOM HWXE CTaTUYECKOro AaBreHus B cucTemax notpebnexus
TennoTbl — NoAkadMBalLLMe HacoChl Ha noaarLem TpybonpoBoae Ha BBoAE
B TENS0OBOW MyHKT WU perynatop AaeneHusa «ao cebsi» Ha obpatHom Tpybo-
nNpoBOAe Ha BbIXOAE M3 TEMMOBOrO NYHKTA;

r) Mpu CcTaTU4eCcKOM [aBrieHMM B TEMNIOBOW CETU HWXKE CTaTU4eCcKoro
JaBneHust B cuctemax notpebneHus TennoTbl — pPerynaTop AaBrneHust «4o
cebsa» Ha obpaTHoM TpybonpoBoge Ha Bbixode M3 TEMMOBOro MyHKTa, a Ha
nogarowem Tpybonposoae Ha BBOAE B TEMNNOBOW NyHKT — 0OpaTHbIN KnanaH;

O) npy gaBneHuM B obpaTHoOM TpyGonpoBoge TEennoBOW CeTW nocne
TEeNnnoBOro MyHKTa HWXe CTaTU4eCKOro AaBrfieHus B cucTeMax notpebneHus
TENNOTbl MPU PasnNUuHbIX pexumax paboTel ceTm (B TOM uucne npu
MakcMmMansHoMm Bogopasbope w3 obpaTtHoro TpybonpoBoga B OTKPbITbIX



cucTemax BogocHabXeHns) — perynsatop AaBreHnst «4o cebsa» Ha obpaTHOM
TpybonpoBoae Ha BbIXOAE M3 TEMNSIOBOrO MyHKTA;

e) npu fJaeneHun B obpaTHOM TpybonpoBoge TEMnoBOW ceTu nocne
TENMNOBOro MyHKTa, NPEBbILIAIOWLEM AONycKaeMoe AaBreHne Ans CUCTEM MOoT-
pebneHnst TeNnoTbl, — OTCEKalLWMI KnanaH Ha nogatowem Tpybonposoae Ha
BBOJE B TEM/OBOW MYyHKT, @ Ha obpaTHom TpybonpoBoge Ha BbIXxoge M3
TENMOBOr0 MyHKTa — TOAKaYMBalOLME HACOCbl C MNpefoXpaHUTenbHbIM
KnanaHom;

X) MpU CcTaTU4EecKOM [aBrieHMM B TEenroBOW CeTW, MpeBbillatoLem
JonyckaeMoe faBreHne Ans cucteM noTpebneHnst TENNOoTbl, — OTCEKaLWUii
KnanaH Ha nogatollem TpybonpoBode nocre Bxoga B TEMSIOBOW MyHKT, @ Ha
obpatHom TpybonpoBoae nepen BbIXOAOM M3 TEMMOBOrO MyHKTa — MNPenox-
pPaHNTENbHBIN 1 0OpaTHbIN KnanaHsbl,

3.6 K ogHoMy aneBaTopy npucoegmHsIeTCsl, kak npaBumo, ogHa cucrtema
oTonneHus. [lonyckaeTca NPUCOEANHSTL K OLHOMY 311eBaTOPY HECKOMbKO CUC-
TEeM OTOMSIEHUsI C YBSI3KON rMapaBINYECKMX PEXXMMOB 3TUX CUCTEM.

3.7 CmecuTenbHble HAacoChl Anst CUCTEM OTOMIEHMS YCTaHaBNNBAOTCS:

a) Ha nepeMblvke Mexay nogakwowum n obpaTtHeiM TpybonposBogamu npu
pacrnonaraemMomM Hanope nepef Yy3NoM CMeLUeHWsl, JOCTaTOYHOM Ans npe-
OLONEHNS  TMAPABMMYECKOrO  COMPOTUBIIEHUS CUCTEMbI  OTOMMEHUS U
Tennosbix ceten nocne LTI, w npn gaBneHun B obpatHom Tpybonposoae
TENnoBOW CeTW nocre TEMNOBOro NyHkTa He MeHee yem Ha 0,05 MMa Bbiwe
CTaTMYeCKOro AaBrieHns B CUCTEME OTOMNSEHUS:

6) Ha obpaTHoM TpybonpoBoAe nepen Y3NOM CMELUEHUST WU Ha
nogawllem TpybonpoBode nocrne y3na CMELIeHWs Npu pacronaraeMom
Hanope nepeg Y3NOM CMELLEHUSA, HEOOCTaTOMHOM [Afs  NpeoorneHus
TMAPaBMYECKOro COMPOTUBIIEHUS], YKa3aHHOro B MOAMNYHKTE «a», Npu 3TOM B
KayecTBe  CMeCuUTENbHbIX  HacocoB  MoryT  OblTb  MCMOMb30BaHbI
nofKauuMBatoLlMe Hacochl, NpegycMaTpvBaeMble B COOTBETCTBMM ¢ nn. 3.5,a,
0,B, e

3.8 Cuctembl BEHTMRALMM U  KOHOWUMOHMPOBAHMSA BO34yXa 34aHWN
NPUCOEANHSIIOTCS K TEMNSOBLIM CETAM:

HernocpefcTBEHHO — korga He TpebyeTcss W3MeHeHUs pacyeTHbIX
napameTpoB TennoHocuTens,
yepe3 CMecuTeNbHble Hacocbl — MpU  HeoBGXOAMMOCTU  CHIUDKEHMS!

Temnepartypbl BoAbl B CUCTEMAX BEHTUMSALMN U KOHAULMOHUPOBAHNS BO3AyXa;
ana  noggepXaHus MOCTOAHHOM TemnepaTtypbl BOAbl, MOCTynawowen B
Kanopudepbl BTOPOro Moforpesa CUCTEM KOHAMLMOHMPOBaHWS BO3dyxa, a
Takke Ona  obecneyeHUs HEBCKWMAHWA BOObl B BEPXHUX  TO4YKax
TpybonpoBoaoB 1 kanopudepoB CUCTEM BEHTUMSALMN U KOHOULNOHMPOBaHUSA
BO3ayxa (€Cnu He yCTaHOBIEHbI NOAKaYMBatoLLMe HacoChl Ans APYrnX CUCTEM
no n. 3.5,6).

Mecta ycTaHOBKM CMeCUTErbHbIX HacCOCOB ANs CUCTEM BEHTUNALUK
BbIOMpaloTCA aHanorMyHo CMecUTENbHbIM HacocaM Ansi CUCTEM OTOMMEHUs
non. 3.7

3.9 B TennoBbix nyHkTax notpebuTenen TennoTel C 3aBUCKUMbIM
npucoeavHeHneM CUCTEM OTOMMEHUS, BEHTUNAUUM U KOHAULMOHUPOBAHUS
BO3dyXa, B KOTOpbIX pexuMm TennonotpebneHus He obecneynBaeTcs
NPUHATBIM ~ HA  UCTOYHWKE  TEennoTbl  LEHTpanbHbIM  KayeCTBEHHbIM
perynupoBaHveM OTMycka TenmnoThl, CriefayeT npeaycmaTpuBatb KOPPEKTU-
pyloliMe HacoCbl WNW perynMpyeMble 3neBaTopbl, OCYLIEeCTBRsoWme
CHWKeHne Temnepatypbl Boabl nocne LTI wnm WTIT a cooTBeTcTBUM C
rpacdukamn TemnepaTyp TennoHocuTend 6 a3Tux cuctemax. [lpu atom
n3MeHeHue TemnepaTypbl BOAbl NPOM3BOAUTCS aBTOMAaTUYECKN pPerynsaTtopom
nogayu TensoThl.

Koppektupytolime Hacocbl yCTaHaBNUBAKOTCA, Kak NpaBumio, Ha
nepemMblvke Mexay nogawowmm n obpatHbiM TpybonpoBogamu nocrie otéopa
BOObl U3 nopatowero TpybonpoBoga m Ao otbopa Boabl M3 0BpaTHOro
TpybonpoBoga Ha BogonogorpeBaTenn WNM CMecuTenbHble YCTPOWCTBA
ropsiuero BogocHabxeHus. Mepuoabl paboTbl 3TUX HACOCOB ONPeAENnsoTCs B
3aBWCUMOCTU OT MPUHSITOTO Ha MCTOYHUKE TENNOoThbl rpadmka perynmpoBaHus
OTnycka TennoTbl, CXeMbl NpUcoeauHeHUs BoJonoAorpeBaTenen ropsyero
BOAOCHabXeHWs, pacyeTHOro rpaduka TemnepaTtyp Boabl B cetax nocne LTI



M pacyeTHbIX TeMnepaTyp BHYTPEHHEro Bo3gyxa B nomMelleHunsix. OHn moryT
ObITb TAKKE COBMELLEHbI C NOAKAYMBAIOLLMMU HacOCaMU, yCTaHaBNMBAEMbIMU
no n. 3.5.

3.10 B TennoBbIX MyHKTax noTpebuTenen TennoTbl C HE3aBUCUMbBIM
npucoeanHeHNEM CUCTEM OTOMMEHMS, BEHTMMSAUMM U KOHOULMOHUPOBAHWUS
BO3gyxa [ANd perynupoBaHWs B COOTBETCTBUM C PacCYETHbIM rpadounkom
TemnepaTtypbl BoAbl NOCne BOAONOAOrpeBaTenen crneayet npegycMaTpmBath
perynaTop nogayun TennoTbl HA OTOMNIIEHNE.

LIMpKYNAUMOHHBIE HAacoCbl MPU HE3ABMCUMOW CUCTEME TennocHabXeHust
yCTaHaBNMBalOTCA Ha obpaTHOM TpybonpoBode OT CUCTEM OTOMMEHUS,
BEHTUMALMM U KOHAMLMOHUPOBAHUS BO3ayxa nepes BoAOMNoAorpeBaTenem.

3.11 O6LulecTBEHHOE 30aHMe C TEMMOBLIM NOTOKOM Ha BEHTUNSAUMIO Gonee
0,5 MBT crnegyet npucoeavHsaTb K TennoebiM ceTam B LTI otgenbHo ot
XUMbIX M 06LLECTBEHHBIX 34aHUI C TEMMNOBLIM NMOTOKOM Ha BEHTUISILMIO MEHEE
0,5 MBT kaxpoe. UTI Takoro obLecTBEHHOro 3aHus JoMmKkeH obecnevynBaTb
paboToCnocobHOCTL BCEX CUCTEM TennonoTpebneHnst 3agaxus.

MpepoycmatpmBate camocTosiTenbHble Tpybonposoabl oT LTI k 3gaHuto
ONsi NpUcCoeanHEHNs OTAENbHO CUCTEM BEHTUNALMN HE PEKOMEHOYETCS.

3.12 Mpwn npucoegnHenun k LTI rpynnbl 3gaHuiA € He3aBUCUMMbIM
NpUCOEaNHEHNEM  CUCTEM oTonneHus " BEHTUNAUMM  cnegyeT
npegycmatpuBatb ycTaHoBky B LITIT o6uiero Bogonogorpesarensi.

PacuyeTHas Temnepartypa BoAbl MOCne BOOOMNOAOrpeBartens B 3TOM criyyae
[OOMKHa NPUHMMAaTBLCA B 3aBUCUMOCTU OT paguyca AeNCTBUS TENMOBbLIX CeTeW
nocrie TennoBoro NyHkTa, kak npasuno, Ha 10—30 °C HuxXe NPUHATON B CETSIX
00 BogonogorpeBatenss Cco cMmecuTenbHbIM  ycTponctBom B T,
obecneymBawmm Tpebyemoe CHWXeHWe TemnepaTypbl BOAbl B CUCTEMaXx
OTOMMneHus.

3.13 3anonHeHne ¥ NOANUTKY BOAsIHbIX TennoBbIx ceten nocne LTI un
cucTem noTpebneHns TennoTbl, MPUCOEeAMHAEMbIX K TENOBbIM CETAM MO He-
3aBUMCUMOW CxeMe, crnegyeT npegycMaTpvBaTb BOAoW w3  obpaTHoro
TpybonpoBoga TennoBON CEeTW NOAMUTOYHBLIM HacocoMm unm 6es3 Hero, ecnu
paeneHne B obpaTHom TpybonmpoBoge TEnnoBOWM CeTM [OCTaTOYHO And
3anofnHeHnst MECTHOW CUCTEMBI.

Mpn ob6ocHoBaHuM [onyckaeTcss MOANMUTKA YKasaHHbIX CUCTEM U3
nogatowlero Tpybonposoga TENMOBOW CEeTU C obecnevyeHnem 3alinTbl ITUX
CWCTEM OT NPEBBILLIEHNS B HUX AaBMEHNS U TeMNepaTypbl BOAbI, @ B OTKPbITbIX
cucTemax TennocHabXeHns — 1M U3 CUCTEMbI Fropsvero BO4OCHabXeHs.

MopnuTKa BO4OW M3 BOOOMPOBOAA HE AonycKaeTcs.

3.14 Cxema npucoeanHeHus BOoZONoAorpesartenem ropsiyero
BOAOCHabxeHus (puc. 1 — 8) B 3aKpbITbiX CUCTEMaxX TennocHabxeHus
BblOMpaeTcs B 3aBWCMMOCTM OT COOTHOLUEHMS MakCMManbHOro MoToKa
TENNoTbl Ha ropsyee BoAJOCHaGXKeHWe Qnmax W MaKCMManbHOro MoToKa
TENNOTbl HA oTonNeHne Qomax;

02> thax > 1 OAHOCTYNeH4aTas cxema (Pnc. 1,7);

omax

02 < thax < 1~ ABYXCTyneHuaTas cxema (puc. 2—6,8).

Qomax

Mpn aTOoM Ons CxeM, ykasaHHbIX Ha puc. 1 — 6, npegycmaTpuBaeTca
aBTOMaTMyecKkoe orpaHuM4yeHne MakCcuMarbHOro pacxoga BOAblI M3 TEMMOBOW
CeTU Ha BBOA W PErynMpoBaHue pacxoa TennoTbl Ha OTOMNJIEHNKE.

CxeMbl, ykasaHHble Ha puc. 7 U 8, MPUMEHSIOTCS MNpPU OTCYTCTBUM
pPerynaTopoB pacxoda TennoTbl Ha oTonneHne. [nsa 3Tux cxem npuMeHsieTcst
cTabunusaums pacxoga Boabl HA OTOMNNEHME, OCYLLECTBNsIEMasi perynsitopomM
nepenaga gasrneHvn (nos. 4).

3.15 B cxemax, ykasaHHbix Ha puc. 2 u 4 (C OrpaHuyYeHuem
MaKcUManbHOro pacxoga BoAbl Ha BBOA OJ1S1 XKUIbIX U OOLLIECTBEHHbIX 30aHUIA
C NPUCOEAVHEHMEM KX K TennoBbIM ceTam yepes3 LTI n ¢ makcumanbHbIM
TENNOBbIM MOTOKOM Ha BeHTUNAUMIO Qumax Oonee 15 % makcumanbHOro
TEMnIoOBOro NoToka Ha otonneHne Qomax), MPU OnNpeneneHnn MakCumarnbHOro
pacxoda BoAbl M3 TEMNnoBOW CeTU Ha BBOA4 CreayeT MUCXoauTb U3
MaKCUMarnbHbIX TEMNSIOBLIX MOTOKOB Ha OTOMMEHNE U BEHTUNSALMIO U CPEOHEro



TENMoBOro NoToKa Ha ropsivyee BogocHabxeHne B cpedHue CyTKM 3a Hedento
oTonutensHoro nepuoga Qnm . OrpaHvyeHne nogayv TennoHocuTens Ans
3TUX CXeM criefyeT BbIMONHATL NyTEM MPUKPLITUS KnanaHa, perynupyroLero
nogadvy TennOHOCUTENS Ha OTOMNNEHNE Y BEHTUNALMIO.

3.16 B cxemax, ykasaHHbIXx Ha puc. 1 m 3 (C orpaHu4eHnem
MaKCMMarbHOro pacxofa BoAbl Ha BBOA ANA MPOW3BOACTBEHHBLIX 34aHUR, a
Takke ANns obLWeCcTBEeHHbIX 34aHUIA C NPUCOeNHEHNEM MX K TENMOBbIM CETAM
yepes LTI 1 ¢ TennoBbiM MOTOKOM Ha BEHTUNAUMIO U KOHAMLMOHUPOBaHNE
BO3ayxa Q,max 6onee 15 % mMakcMmarnbHOro TENOBOro NOTOKa Ha OTOMNMeHne
Qomax), MPU ONpeAeneHnn MakCcumanbHOro pacxofa BoAbl U3 TENMOBOW CeTu
Ha BBOA credyeT WCXOAUTb W3 MakCUMMarbHbIX TEMMoBbIX MOTOKOB Ha
OTOMNMEHWe, BEHTUNALMIO U ropsyee BogoCHabxeHne: Qnmax—rpyu OTCYTCTBUM
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Puc. 1. OgHocTyneH4yaTas cucTemMa npucoeamHeHUs Bogonoaorpesartenemn
ropsiuero BOAOCHaGXXeHUsA C aBTOMaTU4Y4EeCKUM perynvpoBaHueM pacxoaa
TennoTbl Ha OTOMNJIeHMe U 3aBUCUMbIM NPUCOeAUHEHMEM CUCTEM OTONMEHUs B
utnwv TN

My
(u dewmunsie g HTT)

1 — BogonogorpesaTenb ropsayero BOAOCHaGXeHNs, 2 —MOBbICUTENBHO-
LUMPKYMAUMOHHBIA ~ Hacoc ropsYvero  BOAOCHabXeHuWs  (MyHKTMpoM  —
LIMPKYNALMOHHbLIA Hacoc), 3 — perynupyroLmin knanaH ¢ anNekTponpuesoaom, 4
— perynatop nepenaja AasneHun (npsiMoro AencTBusi), 5—sogomep Ans
XOIOAHON BOAbI, 6 — perynaTop nofayn TEennoTbl Ha OTOMMEeHue, ropsyee
BOAOCHabXeHWe 1 OrpaHMYeHnss MakCMMaribHOro pacxofda CeTeBOWN BOAbl Ha
BBOJ 7—06paTHbIN KnanaH, 8 — KOPPEKTUPYIOLWMIA NOAMELLMBAIOLLMIA HACOC,
9—rtennocyeTumk, 10—partynk TemnepaTypbl, ll—paTymk pacxoga BoOAbl,
12—cwurHan orpaHM4eHnini MakcumarnbHOro pacxofa BoAbl U3 TEMNOBOW CeTu
Ha BBOA, 13—aaTuuk gaBneHus Boabl B Tpybonposoae
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Puc. 2. D,ByXCTyneH‘-IaTaH cXemMa npucoeguHeHus Bop.onop.orpeBaTeneﬁ ropsa4vero
BOAOCHaG)KeHVIﬂ Aansa Xunbix n OGI.I.I,eCTBeHHbIX SAaHMﬁ n
XKUnbIX MMKpOpaVIOHOB C 3aBUCMMbIM NpucoeguHeHnemMm cucTem
otonneHusi B UTN v UTN
a — CxeMa C CaMOCTOATENbHbIM PErynaropom OrpaHuyeHust pacxopa
CeTeBOW BOAblI Ha BBOA, 6 — dhparMeHT CxeMbl C COBMELLEHUEM DYHKLNIA



perynvpoBaHus pacxofa TennoTbl HA OTOMNEHME, ropsyee BOOOCHabXeHMe 1
orpaHMyeHus pacxoga ceTeBol BOAbl B O4HOM perynarope

1—13——cm puc 1, 14 — perynsarop orpaHudeHuin MakcumMarnbsHOro pacxoga
BOAbl Ha BBOA (NpsiMOro Aencteusi), 14a — paTyuk pacxoda BOAbl B BUAE
cyXatollero yctponctea (kamepHas Awadparma), 15—perynatop nogauv
Tennotel Ha oTonneHue, 16—s3aABwXkka, HOpManbHO 3akpbiTas, 17—
perynaTop nofayn TennoThl Ha ropsiyee BoAoCHabxeHne (NpsiMoro AencTBns)
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Puc. 3. nByxcrynquaTaﬂ cXemMa npucoeguHeHus Bop.ono.qorpeBaTeneﬁ ropsa4vero
BO.IJ,OCHaG)KeHVIH AN NPOMbILWNEeHHbIX 3p.a|-|m7| n
npomMmnnowagok ¢ 3saBuCuMbim npuncoeauHeHnemMm cucTem
oTtonneHus B UTMN

1-17—cm. puc. 1, 2, 18— curHan BKMOYEHMS Hacoca Npu 3akpbITUK
knanaHa K-2; 18—perynaTtop nepenaga AaBneHU (3NEKTPOHHbIN)
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Puc. 4. nByxcwnquaTaﬂ cXema npucoegnHeHus Bop.onop.orpeBaTeneﬁ rops4vero
BOAOCHa6XeHUsA AN XKUMNbIX M 06LECTBEHHbIX 34aHUN U XUNbIX MMKpOpaVIOHOB [
He3aBUCUMbIM NpucoeanHeHMeM CUCTeM oTonsnieHnsa B

UTn v ntn
1— 19——cmMm. puc. 1—3; 20 — Bopgonogorpesarternb oTonsfieHus, 21 —
BOAOMEP [rOpPSYEeBOAHbIN, 22— MOAMUTOYHBIA HAcOC OTOMneHus, 23—
perynarop noanuTKun, 24—npepoxpaHnTenbHbIN KnanaH, 25—

LI,VIpKyﬂﬂLI,VIOHHbII?I HacoC oTonneHunsa
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Puc. 5. IByxcTyneH4yaTas cxema npucoeguHeHus BogonogorpeBartenen ropsyero
BoAocHabxeHus B UTI ¢ BOQOCTPYNHbLIM 31eBaTOPOM U aBTOMaTU4YECKUM
perynmpoBaH1em pacxopga TennoTbl Ha oTonrneHue (MpUmep yvyeta TennoTbl No
BoZOMepam)
1—25— cMm. puc. 1— 4; 26— BOoOOCTPYMHBIN 3neBaTop
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Puc. 6. nByxcwnquaTaﬂ cXemMa npucoeguHeHus Bop.onop.orpeBaTeneﬁ ropsa4vero
BoaocHa6xeHusa B UTI ¢ 3aBUCUMbIM npuncoeguHeHnemMm cCUCTeM oTonsieHUsa u
nOd)acaAHblM aBTOMaTU4YeCKUM perynmpoBaHMeM pacxona TenynoTbl Ha
oTonneHue
1—25—cm. puc. 1 — 4
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Puc. 7. OgHocTyneH4YaTas cxema npucoeanHeHUs Bogonoaorpesartenemn ropsyero
BOAOCHabXeHUs C 3aBMCUMbIM NpUcCOeAUHEHMEM CUCTEM OTOMSIEHUA NpU
OTCYTCTBUM PErynsiTopoB pacxoAa TennoThbl Ha oTonseHne
B UTMN n UTN
1—21—cm. puc. 1—4
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Puc.8. [IByxcTyneH4yaTas cxema npucoeauHeHus BogonoaorpeBarenemn ropsyero
BOAOCHaGXeHWs C 3aBUCUMbIM NpUCOeANHEHUEM CUCTEM OTOMIEHUA NpuU
OTCYTCTBMM PErynsiTopoB pacxoAa TennoTbl Ha
oTonneHue B UTMN n TN
1— 21— cm. puc. 1—4
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Puc. 9. Cxembl npucoegnHeHuUsa cucTtem ropsiyero BOAOCHaG)KeHVIH n oTonsfieHnAa B
WUTM npwu 3aBucuMoOM (a) npucoeaMHEeHUn cucTembl
oTonneHus 4Yepes arieBaTtop (nyHKTVIpOM — C UMPKYNALUUOHHbIM
HacocoM) C y4eTOM TeNnnoThbl NO TeNnyioMmepy U He3aBMcUMOM (6) — ¢
y4yeToM TensnoTbl N0 BogoMepy

1— 26 —cM. puc. 1—5; 27 — perynsarop cMeLleHus ropsidert Boapl, 28 —
TennomMep ABYXMNOTOYHBIN TPEXTOYEYHbIN, 29 — ApoccenbHasa guadparma
GakoB-aKkKyMynsiTOPOB Ha ropsiiee BOOOCHaGXEHWE UMM CPEeLHEro TEMnroBoro
notoka Ha ropsidee BogocHabxeHne, Qmm — Mpu HanuMyum 6Gakos-
aKKymynaTopoB. B aTom cnydaB orpaHudeHue nogayn TensioHOCUTENs Ha
BBOA crieayeT BbINOMHATL MNyTeM MNPUKPLITUA KranaHa, perynupyloLiero
nofadvy TeNNOHOCUTENSI HAa BOAONOAOrpeBaTeNb ropsvyero BOAOCHabXeHus.

3.17 Cxembl, yKasaHHble Ha puc. 1,2,4, MOryT NPUMEHSITLCA TaKke U B
WTI, npm aTOM nogatowuin TpybonpoBoO CUCTEMbI BEHTUIALMM NOAKITHOYaeT-
cH A0 KranaHa, perynupyroLlero nogady TennoTbl HA OTONSEHNe.

3.18 Ha puc. 5 n 6 npmBedeHbl ABYXCTyNeHYaTble CXeMbl MPUCOeaNHEHMS
BOAOMNOAOrpeBaTenen ropsyero BoAocHabxeHua B WUTI ¢ ueHTpanbHbIM
aBTOMaTUYeCKMM perynMpoBaHvMeM rojadv Tennotbl Ha OTOMNNeHue ¢
NOMOLLLIO BOAOCTPYMHOrO 3resaTopa C perynupylowen wurinon m ¢
nocacagHblM aBTOMaTUYECKMM perynMpoBaHMeM nogaynm Tennotbl Ha
oTonneHue (CM. puc. 6).

ABTOMaTWYecKoe perynupoBaHue nogadv TennoTbl Ha otonneHue a UTTI
MOXeT ObITb MPUMEHEHO TakKe ANsi OOHOCTYNEHYaTON CXEMbl NMPUCOEANHEHNS
BOZONOAOrpeBaTenel ropsayero BogocHabxeHus no puc. 1

3.19 lpu NnpUMeHeHUM O4HOCTYNeHYaTon CXeMbl MO pUC. 7 Nepemblyka C

3aBWKKON A OTKpbITA B OTOMMUTENbHbLIA NEPUOA NPU COOTHOLLEHUN thax<

Qomax

0.2 (BoponoporpeBatenb paGoTaeT MO TNPEABKIOYEHHOW CXeme), a
nepemblyka ¢ 3aOBWXKOI 5 NpegycmaTpusaeTcsa Ans paboTbl B NeTHUIA



nepunoa; npu COOTHOLUEHUU thax> 1 nepembldka C 3agBWKKOM A He

Qomax

TpebyeTcs, 1 Bogonogorpesartens paboTaeT B Te4eHUe BCero roga no naparn-
nenbHoOM cxeme.

Mpn npuMmeHeHuUn [OBYXCTyNeH4YaTonM CXembl No puc. 8 Ans XUMbIX U
OOLLECTBEHHbIX 34aHWA C  MaKCMMarbHbIM  TEMMOBbIM  MOTOKOM  Ha
BEHTUNAUMIO MeHee 15 % MakcMMarnbHOro TennoBOro NnoTtoka Ha oTonneHve
BOoZoOMNoAorpeBartenb 2-i CTyneHW B OTOMUTENbHLIN Nepuog paboTaeT no
nepemblyke C 3aABWXKKOW A (MO NPeaBKITOYEHHON CXeMe), a NepeMblyka C 3a-
aBwxkon B npegycmartpuBaetcs ans pabotbl B netHui nepuoa. [Mpwm
NPUMEHEHUN 3TOW CXeMbl B MPOW3BOACTBEHHbIX 34aHUAX WAWM Ha rpynny
00LLIECTBEHHbIX 30aHUI C TEMMOBbLIM MOTOKOM Ha BeHTMNAuuto Gonee 15 %
TennoBOro NOToka Ha OTOMMEHUe NepemMblyka C 3aABUXKKON A 8 CXeMe Ha puC.
8 He npepycmaTpuBaeTcsl, Bogonogorpesartens paboTaeT B Hanuuum BCEro
roga no nepemblyke ¢ 3aABvKKoON b No cmellaHHON cxeme.

3.20 lMpuBegeHHble CXeMbl MPUCOEAMHEHUs noTpebuTenen TenmnoTbl K
TennoBbIM CETAM He OXBaTblBalOT BCEX BO3MOXHbIX BapuaHToB. MoryT npu-
MEHATLCA TaKkKe ApYyrMe CXembl NPUCOeAMHEHUs noTpebutenen TennoTbl K
TENNOBbIM CeTAM. obecneyvBalLlMe MUHMMAnbHBIA pacxod BoAabl B
TENJIOBbIX CETHAX, 3KOHOMUIO TEMOThbl 3a CYET MPUMEHEHUs PEerynsaTopos
pacxoga TennoTbl U orpaHu4MTeNnen MakcMManbHOro pacxoga ceTeBomn BoAbl,
KOPPEKTUPYIOLUMX  HAacOCOB WM  3reBaTtopoB C  aBTOMaTU4ECKUM
perynupoBaHneM, CHUXatLLmMX TeMmnepaTypy BoAbl, MOCTynawLLlen B CUCTEMbI
OTOMNNEHUS, BEHTUNALMM U KOHAMLMOHNPOBAHMS BO34yXa.

3.21 MNpwu TennocHabXeHMn OT KOTeNbHOM MowHoCcTblo 35 MBT n meHee
npy TEXHWUKO-IKOHOMMYECKOM O0B6OCHOBaHUM [OMyckaeTcs NpuUcoeuHeHune K
TEeNnnoBbIM CETSIM BOAOMOAOrpeBATENEN CMCTEM rOpsYero BogocHabxeHus no
ofHoCTyneH4yaTo cxeme (CM. puc. 1 M 7) HE3aBMCMMO OT COOTHOLLUEHUSI
TENnoBbIX HArpy30K CUCTEM ropsvYero BOAOCHAOXEHNS U OTONIEHNS.

3.22 B 3aKpbITbiX cucTemMax TenmnocHabXeHus npu MpUCOeAUHEHUN K
TENMNOBbIM CETAM CUCTEM FOpAYero BOAOCHAOXEHUS C LIMPKYMALUMOHHBLIM TPY-
6onpoeogom (cM. puc. 1 — 8) OOmKHbI NPeayCMaTpPUBaTLCA LIMPKYNALMOHHbIE
UM NOBbLICUTENBbHO-LUMPKYNALUMOHHBIE HAcOCbl B COOTBETCTBUMM C Tpe-
6oBaHuamMu CHull 2.04.01-85.

3.23 Mpwn OBYXCTYNeH4YaTbIX cxemax npucoeanHeHns
BOAOMNOAOrpeBarTenen CMCTEM ropsiHero BoAoCHabXeHNs ¢ NpUHyAUTENbHON
LMpKynsuMen  BOAbl  UMPKYNSILUMOHHBIM - TpybonpoBog  pekoMeHayeTcs
npucoeanHATbL K TpybGonposogy HarpeBaemowm BOAbI Mexay
Bogonogorpesatenamn | u 1l cTyneHen, a npu napannenbHon cxeme
npucoeanHeHns — K TpybonpoBoay XOrnoAHOW BOOOMPOBOAHON BOAbl UMM K
TpybonpoBoay HarpeBaemow BoAbl MeXAY CeKLUsiMU BogonoaorpesaTens.

3.24 lopsyee BogocHabXeHMe B OTKPbITbIX CUCTEMAx TenrocHabXeHus
OOIMKHO NpUCOeaUuHATLCA K noarowemy n obpatHomy TpybonposBoaam ABYX-
TPYOHbIX BOOSAHbIX TEMNMOBbLIX CETEN Yepe3 perynatop cmelleHus BoAbl (puc.
9) ons nogayn B CUCTEMY ropsidero BoAOCHabXeHusa BOAbl 3adaHHOW TeMm-
neparypbl.

OT16op BOAbI ANA ropsyvero BoAocHabxeHWs wu3 TpybonpoBodoB U
npmMbopoB CUCTEM OTOMNSIEHUS HE JOMYCKaeTCs.

3.25 B OTKpbITbIX CUCTEMAx TEMIIOCHAOXEHUS  LIMPKYNSALUMOHHbLIN
TpybonpoBo4  CUCTEMbI  FOpsSIMEr0  BOAOCHAOXEHUss  pekoMeHayeTcsi
npucoeanHATb K obpaTHoMmy TpybonpoBogy TennoBoW ceTu nocrne oTtbopa
BOAbl B CUCTEMY ropsiyero BOAOCHabxeHus (puc. 9, a), npu 3TOM Ha
TpybonpoBoge Mexay MecToMm oThopa BOAbl M MECTOM MOAKIIOYEHUS LMp-
KynsiLMOHHOro TpybonpoBoda [OMkHa npedycMaTpuBaTbes avadparma,
paccunTaHHas Ha raleHue Hanopa, paBHOroO COMPOTUBIIEHNIO CUCTEMBI FOps-
4Yero BOAOCHaGXeHUS B LIMPKYNSILMOHHOM peXuMe.

3.26 B oTKpbITLIX cUcTEeMax TensiocHabXeHnst Npu AaBneHun B obpaTHOM
TpybonpoBoae TENIOBOW CETU, HEAOCTATOYHOM AMsi NoAayn BoAbl B CUCTEMY
ropsiyero BogocHabxeHusi, Ha TpybonpoBoge ropsiderd BoAbl nocrne
perynatopa CMeleHuss  crnegyeT  npegycMatpuBatb  MOBbLICUTENBHO-
LMPKYNSAUMOHHBIN Hacoc (puc. 9, 6). lNpwu atom ycTaHoBKa Anadparmbl,
npenycMoTpeHHon n. 3.25, He TpebyeTcs.



3.27 lNopsiuee BogoCHabXeHWE ANs TEXHONMOTMYECKUX HYXI OOMycKaeTcs
npegycMaTpvBaTtbh U3 CUCTEMbI TOPSIYEro BOAOCHAOXKEHMS AN XO3ANCTBEHHO-
ObITOBbIX HYXX[, €CNU NapaMeTpbl BOAbl B CUCTEME XO3SIMCTBEHHO-NUTLEBOIO
BOZOMNPOBOAA YyOOBNETBOPSAOT TpeboBaHusaM TEXHOIOrMYeCcKoro
notpebuTensi, Npu ycrnosuu:

HanMuMsa ropsyert BOAbl MUTLEBOrO KavecTBa [Ans TEXHOMNOrMYecKux
NnpoLEeCcCcoB;

OTCYTCTBUS MPOU3BOACTBEHHOrO BOAOMPOBOAA C KayeCTBOM BOAbl,
NPUrogHbIM Anst 4aHHOTO TEXHONOMMYECKOro npoLecca.

3.28 Tllpu TennocHabxeHnn OT  OZHOTO  TEMMOBOrO  MyHKTa
NPON3BOACTBEHHOIO MMM OOLLECTBEHHOrO 3[4aHWs, UMEIOLEro pasnuyHble
cucTembl NOTPebNeHUs TENMNOTbl, KaXay M3 HUX criefyeT NpUcoeauHaTb Mno
camocTosTENbHLIM TpybonpoBodam OT pacnpenenuTensHoro (MoAaroLero) u
cbopHoro (obpaTHOro) komnmnekTtopoB. [lonyckaeTcss NpUCOeauHATb K OOHOMY
obwemy TpybonpoBogy cucTeMbl TennonoTpebneHus, paboTarowue npu
pasnuyHbIX pexunmax, yaaneHHble oT TennoBoro nyHkra donee yem Ha 200 M,
C MPOBEpPKON paboTbl 3TUX CUCTEM NPU MAKCUMarbHbIX U MUHMMAarbHbIX pac-
Xo4ax v napameTpax TensioHoCUTENs.

3.29 O6paTHbIi TpyGONpoBO4, OT CUCTEM BEHTUNSALMU NPUCOEaUHSIETCA
nepeg BogonogorpesartenemM ropayero BogocHabxeHms | ctynexu.

Mpun atom, ecnu noTepu [JaBneHus MNO CETeBOW Boge B
BogonoporpesaTtene | ctynenu npesbicat 50 klMa, obopyayetcss nepembiyka
BOKpPYr BOZOMNOAOrpeBaTens, Ha KOTOPOW YyCTaHaBNUBAKTCA OpOCCeNbHas
Avadparma unv perynupyroLmMin KnanaH, paccuynTaHHble Ha To, YToGblI noTepn
JaBneHusl B BogonogorpeBaTene He NpeBbillany pacyeTHON BENTUYUHDI.

3.30 K napoBbimM TennoBbiM CceTAM noTpebutenn TennoTbl MOryT
NpUCOeaMHATBLCA: NO 3aBUCMMOM CXEeMe — C HEemnocpeacTBEHHOW nopadven
napa B cuctembl TennonotpebneHnss ¢ nameHeHnem wnm 6e3 M3MeHeHWs
napameTpoB napa; MO He3aBMCMMOW CXeMe — 4epe3 napoBOAsHbIE
nogorpesarenu.

Vcnonb3oBaHne Ona uenen ropsivyero  BOAOCHaOXEeHWst napoBbIX
BOofOHarpeBarenen 6apboTaxHOro Tuna He AoNycKaeTcs.

3.31 Tlpu HeoOGXOAMMOCTM W3MEHEHWS MapamMeTpoB napa [AOIDKHbI
npegycMaTpuBaTbCa  peayKUMOHHO-OXNaauTenbHble, pPeayKUUOHHbIE  Unuv
oxraguTenbHble YCTaHOBKW.

PasmelleHre aTuX yCTPOMCTB, a Takke YCTaHOBOK cbopa, oxnaxaeHus u
Bo3BpaTta koHgeHcata B LTI unu B UTIT cnegyeT npegycMmaTtpmuBaTb Ha OcC-
HOBaHWM TEXHUKO-IKOHOMMYECKOro pacveta B 3aBUCUMOCTM OT uucna
notpebutenen n pacxoda napa CO CHWXEHHbIMU NMapameTpamu, KonmnyecTsa
BO3BpaLLaemMoro KoHaeHcaTa, a Takke pacnornoxeHus notpebutenen napa Ha
TEPPUTOPUN NPEANPUSTUS.

3.32 Tlpu npoekTMpoBaHuM cuctem cbopa u Bo3BpaTa KoHAeHcaTa
criegyeT pykoBoACTBOBaThbCS TpeboBaHuamu pasa. 3 CHull 2.04.07-86".

3.33 B TennoBbIX NyHKTax C ycTaHOBKamu cbopa, oxnaxaeHusa n Bo3sparta
KOHOEHcaTa [OIMKHbI NpefycMaTpuBaTbCsl MEPOMNPUSATUS MO UCMOMb30BaHUI0
TEennoTbl KOHAEHCaTa NyTEM:

oXnaXaeHust KoHaeHcaTa B BOOOMOAOrpeBaTensix C UCMONb30BaHWEM
HarpeTon BoAbl ANs XO3ANCTBEHHO-ObITOBBIX UMM TEXHOMOTMYECKUX NoTpedn-
Tenewn ropsiien Boapl,

noflyyeHnss napa BTOPMYHOrO BCKMMAHWS B paclUMpUTENbHbIX Oakax ¢
MCMNONb30BaHWEM Ero Ansl TEXHONOrM4Yecknx noTpebutenei napa HU3Koro AaBs-
neHus.

3.34 B TennoBbIX MyHKTAX, B KOTOpble BO3MOXHO MOCTyMNfeHne
3arpsi3HEHHOrO KOHAEHCcaTa, AOoMKHa npeaycMaTpuBaTbCa NPpoOBEpKa KayecTBa
KoHAeHcaTa B Kaxaom cbopHom Gake M Ha ApeHaxHbIXx TpybonpoBogax.
Cnocobbl  KOHTpOMSA YyCTaHaBMNMBaKTCA B 3aBMCMMOCTM OT XapakTepa
3arpsA3HEHNst M CXeMbl BOOOMOATOTOBKM HA WCTOYHUKE TenrocHabxeHus
napom.

3.35 Ha TtpybonpoBogax TennoBbIX CETEW W KOHAEHCATONPOBOAAX Mpu
HeOOXOAMMOCTM MOrMoLWeHNss M3bbITOYHOrO Hamopa OOJKHbI NMpeaycMaTpu-
BaTbCA PerynsaTopbl AaBMNEHUs UK ApoccenbHble avadparmel.



4 OBOPYOOBAHME, TPYBEOIMNMPOBO[bl, APMATYPA U TEMNJIOBAA
n3ondauunsa

BOAOONOAOOIrPEBATEISIN

4.1 B TennoBbIX NyHKTax cnegyet NpUMEHATb BOASAHbIE FOPU3OHTasbHbIE
CEKLMOHHbIE KOXYXOTPYOHbIE MNKU MnacTuHYaTble BogonogorpesaTeny nubo
napoBble rOpM30oHTasbHbIE MHOFOX040BbIE BO4OMNOAOrpeBaTeNu.

B  kavecTtBe  KOXyXOTPYOHbIX  CEKUMOHHBLIX  BoZomnogorpesaTtenei
peKoMeHayeTCst NPUMEHsITb BOAO-BOAsAHbIE nogorpeateny no MOCT 27590,
COCTOSILLME U3 CEKLIMIN KOXYXOTPYOHOro Tvna ¢ 611I0KOM OMOPHbIX NEePEropoaok
Ans TennoHocuTens AaeneHnem go 1,6 MlMa n temnepatypon go 150 °C. B
Ka4yecTBe NnacTUH4YaTbIX NpUMeHanuch Bogonogorpesateny no NOCT 15518.
OpHako OHM He npefHasHavanucb creuuanbHo Ang paboTbl B cucTeMax
TennocHabxeHnsi. OHM rPOMO3aKM M MeHee 3MEKTUBHbLI MO CPABHEHUIO C
KOHCTPYKUMSIMM Takmx dupm, kak Anbca-IlaBanb, CBET, APY, Lletetepm u
ap. Ho 3apybexHble upmbl He packpbiBalT MeToauku nogbopa
BOAOMNOAOrpeBaTenen, No3TOMy B Mpur. 8 AaHbl TONbKO ObLine xapakTepuc-
TUKN peKkoMeHOyeMbIX K MPUMEHEHWUI0 B TEMMoBbIX MyHKTaX MfacTUHYaTbIX
BOAOMNoAorpeBartene NepevyncrieHHbIX OUpM.

4.2 [Ona cuctem ropsiyero BOAOCHaOXEHWs [OOMycKaeTcs NPUMEHSITb
€MKOCTHble BOA4OMNOAOrpeBaTeny ¢ UCNOMb30BaHNEM UX B Ka4yecTBe GakoB-ak-
KyMYNSITOPOB ropsiYeli BOAbl B CUCTEMAx ropsiiero BOAOCHAGXEHWUs npu
YCINOBUM COOTBETCTBUS X BMECTUMOCTM Tpebyemol no pacyeTy BMECTUMOC-
Tn GaKOB-aKKyMyIsTOpPOB.

4.3 [Ons Bogo-BOOSAHBIX —nogorpeeBatenen  cnegyer  nNpyvHUMaTh
NPOTMBOTOYHYIO CXEMY MOTOKOB TEMMOHOCUTENEN.

[na ropnsoHTanbHbIX CEKLUUOHHBIX KOXYXOTPYOHbIX BOAOMOA4OrpeBaTenem
rperowas Boga M3 TENMOBOWM CeTUM AOIPKHa MnocTynaTb, ANs Bogonogorpe-
BaTenen cuctem otonneHns — B Tpybku, Ans Bogonogorpesartenent cuctem
ropsiyero BogocHabxeHns — B MeXTpybHOe NpoCTPaHCTBO.

Ona nnactuHyaTbix TennoobMeHHVMKOB HarpeBaemas Boda [OOJDKHA
NpPoOXoauTb BAOMb NEPBON W NOCeaHeN NNacTuH.

Ona napoBoasHbIX MogorpeBaTenen nap [OOMMKEH NocTynaTb B
MeXTpyOGHOEe NPOCTPaHCTBO.

4.4 Ins cucTem ropsiiero BogocHabXeHMs1 ropu3oHTanbHble CEKLMOHHbIE
KOXYXOTpyOHble BOAOMoAorpeBaTeny AOMKHbI MPUMEHATLCA C NaTyHHbIMU
Tpybkamu, a eMKOCTHble — C NaTyHHbIMU UMW CO CTarnbHbIMUM 3MEEBUKaAMMU.
Ona nnactuHyYaTbiX TENOOOMEHHMKOB AOMMKHbI MPUMEHATLCA NIAacTUHbI U3
HepxxaBetowwen ctanu no NOCT 15518.

4.5 Pac4eT noBepxHOCTM HarpeBa BOL4O-BOASHbLIX MogorpesaTtenen and
CUCTEM OTOMMEHUA NPOBOAMTCSA NpU Temnepatype BOAbl B TENnoBOW CETU
COOTBETCTBYIOLLEN pacyeTHOM TemrnepaType HapyxXHoro Bosdyxa Ans
NpOEKTUPOBAHMA OTOMMNEHWS, @ ANA CMCTEM ropsivero BogocHabxeHus — npu
Temnepatype Boabl B nogawuwem TpybonpoBode TEMMOBOW  ceTw,
COOTBETCTBYIOLLEN TOYKe M3noMa rpaduka TemnepaTtypbl BOAbl WMW
MUWHUManbHOW TemnepaTtype BOAbl, €CnvM OTCYTCTBYEeT M3foM rpaduka
Temneparyp.

MeToauka onpegeneHns pacyeTHOW TEMfOBOW MPOM3BOAUTENBHOCTU
BOOOMNOAOrpeBaTeNen OTOMMEHNA U rOpsYero BOOOCHaOXeHWS!, MeTOAMKa Or-
pefeneHvss napameTpoB AN pacyeta BogonodorpeBaTtenien  CUCTEM
OTOMNEHMUS U  TOPSAYero BOAOCHAOXEHWst Mpu  pasnMyHblX  cxemax
npucoeavHeHns Bogonogorpesartenen npueeaeHsl B npun. 2—=6, a B npun. 7,
8 npvBedeHbl TENMOBOM W rMOPaBMYECKUMA pacyeTbl BOAO-BOASIHbIX
nogorpesatenen pasfnyHbiX KOHCTPYKLUMNA.

4.6 Kaxpgbli napoBOASHOWM nodorpeBaTenb AOMMKeH ObiTb 0b6opyanoBaH
KOHAEHCaATOOTBOAYMKOM WNWU PerynstopoMm nepenvea And OTBoAa KOHAOEH-
caTta, wTyluepaMu C 3arnopHON apMaTypol Onsi BbiMyCKa BO3dyxa M chycka
BOAbl M NpefoxpaHUTENbHbIM KramnaHoM, npedycMaTpvBaeMbiM B COOTBET-
ctBUM ¢ TpeboBaHusmn «[MpaBun ycTponcTBa M Ge3onacHom akcnnyaTaumm
cocynoB, paboTawlwmx non nasneHneM» [ocropTexHagsopa. TennoBon u
rMapaBrMYeCcKMin pacyeT NapoBOASHbIX MO4OrpeBaTenen npueseaeH B npun. 9.



4.7 EMKoCTHble Bogonogorpesatenu [OMKHbI 6biTb  06opyOoBaHbI
npeaoxpaHUTenbHLIMU  KnanaHamMu.  ycTaHaBMMBaeMbiMM CO  CTOPOHbI
HarpeBaemMoii cpeqbl, a Takke BO34YLUHLIMU U CMYCKHLIMU YCTPOWCTBaMM.

4.8 Yucno Bogo-BoAsAHLIX Bogonogorpesareneii cregyeT NpMHUMAaTh:

ONA CUCTEM ropsivero BoJI0CHabXeHUa — ABa napannenbHO BKIYEHHbIX
BOJOMNOAOrpEBaTensl B KaXaon CTyneHW nogorpesa, paccymtaHHbIX Ha 50 %
Npou3BOANTENBHOCTU KaXabli;

AN CUCTEM OTOMMEHUS 30aHWIA U COOPYXEHWW, He [OMycKaroLwmx

nMepepLIBOB B MoJdadve TennoTbl, — [OBa napanmnenbHO BKITHOYEHHbIX
BOOOMNOAOrpeBaTens, KaXablil U3 KOTOPbIX JOMKEH paccuntbiBaTbes Ha 100 %
NMpoV3BOaNTENbHOCTHU.

Mpn makcMmansHOM TenrnoBOM MOTOKE Ha ropsiyee BoaocHabXeHue Oo 2
MBT wnu npn BO3MOXHOCTU NOAKMKYeHNA nepeaBuXHbIX Bogonoagorpe-
BaTenbHbIX YCTAHOBOK AOMycKaeTcs npedycmaTtpuBaTb B KaXaow CTyrneHu
nodorpeea oAwH BoAonogorpeBaTenb ropsiyero BOAOCHAGXEeHWs, Kpome
30aHuiA, He [Jonyckalolwumx MepepbiBOB B Mogadve TeEnnoTel Ha ropsuee
BoAocHabxeHue.

[na NpoMbILWMEHHbIX U CENbCKOXO3ANCTBEHHbIX NPEANPUSTAA yCTaHOBKa
ABYyX napannesfibHO BKIMH4YeHHbIX Bouono,u,orpeBaTenePl B Ka)K,EI,OI7I CTyneHun
ropsidero BOAOCHAOXEHUS Ans  XO3AWCTBEHHO-OLITOBbIX  HYXO MOXET
npegycMaTpuBaTbCAa TOJIbKO A4 NMPOU3BOACTB, HE A0NYyCKaLWnX nepepbiBOB
B nofade ropsiyeit Bogpl.

an/I YCTaHOBKE [O514 CUCTeM OToNJfieHnd, BeHTUnAuunm wnu ropgadvero
BOAOCHAbXeHNs NapoBOAsHbIX BOAOMNOAorpeBaTenert 4YMCrno WX OOIKHO
npuHMMaTbCA He MeHee [OBYyX BKN4YaemMblX napannenbHO, pe3epBHble
BOAOMOZAOrpeBaTeny He npeaycMmaTpuBatoTCs.

D,J'Iﬂ TeXHOJI0rm4eCcknx yCtaHoOBOK, He Jonyckalolwunx nepepbiBOB B nogave
TENNOTbI, [OMKHbI MPegycMaTpuBaThCs pPe3epBHble BOAONOAOrpeBaTenu
PacueTtHas npon3BoanUTEsNIbHOCTb pe3epBHbIX BouononorpeBaTenePl AOIMKHa
NPUHUMATBLCS B COOTBETCTBUM C PEXUMOM paboTbl TEXHOMOMMYECKUX ycTa-
HOBOK NMpeanpuaTus.

HACOCbI

49 Tlpn BblbOpe nogkauMBaloLMX HACOCOB YCTaHaBMMBaeMbIX B
COOTBETCTBUM C TpeboBaHuaMK N 3 5, cregyeT NPUHUMATL:

nopga4vy Hacoca — Mo pacyeTHOMY pacxofy BOAbl Ha BBOAE B TEMNMOBOW
nyHKT (npun 10);

Hanop — B 3aBUCUMOCTU OT PacYeTHOro [aBrfieHVs B TEMMOBOW CETU U
Tpebyloweroca faBneHns B NpucoeamHseMblX cuctemax notpebnexHuns
TennoTol.

4.10 MMpu BbIGOpE CMeCUTENbHBLIX HAacoCOB AfA CUCTEM OTOMNMeHus,
yCTaHaBnnBaeMbIX B COOTBETCTBMMU € TpebosaHuamu nn. 3.4 n3.7 8 NTI cne-
AyeT NpuHUMaTh:

a) Npu ycTaHOBKe Hacoca Ha nepembluke Mexay NofatoLlmm 1 obpaTHbIM
TpybonposBogamun CMCTEMbI OTOMMEHWS:

Hanop — Ha 2—3 M 6onblle NoTepb AaBMEHUS B CUCTEME OTOMEHUS
nogavy Hacoca G, kr/4 — no copmyne

G=11G,u, ®

roe Gdo— pacyeTHbIi MakcuManbHbIi pacxof BOAbl Ha OTOMMEHWe U3
TENNOBOWN CETU Kr/4, onpegensieTcs no opmyne

G, - 36 Doms_ @)

(Tl_ Tg)c
roe Qomax — MaKcMManbHbIN TENNOBOW NOTOK HA OTonneHue, BT;
Cc—YyaenbHasi TeNN0eMKOCTb Boabl, K/ (kr °C);
U — KO3 (pULMEHT CcMeLLeHNns, onpeaensaemMbiin no opmyne

u= - te ©)
Tol_ TZ



roe 11 — Temnepartypa BoAbl B nojawlem TpybonpoBoae TenmnoBon cetu
npyv pacyeTHOW TemnepaType HapyXHOro Bo3gyxa ANs MPOEKTUPOBaHUS
oTonneHus to, °C;

To1 —TOXe, B noatollem TpybonpoBoae cuctembl otonnenus, °C;

T, — TO Xe, 8 obpaTHOM TpybonpoBoAe OT CMCTEMbI OTOMNNeHus, °C;

6) Npu ycTaHOBKE Hacoca Ha nojatowemM unu obpaTHoM TpyGonposoae
CUCTEMBI OTOMNEHMS:

Hanop — B 3aBMCUMOCTM OT [AaBfeHnsi B TENMOBOW CETU 1 TpebytoLlerocs
OaBneHusl B CUCTEME OTOMSEHUs C 3anacom B 2—3 M;

nogavy Hacoca G, kr/y, — no cdopmyne

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

4.11 CmecwuTenbHbIe HAacoChl A1 CUCTEM BEHTUMALMK, yCTaHaBNVBaeMble
B CcOOTBETCTBUM € N 3 8, cnegyeT npuHuMmaTth no n. 4.10, noactaensas B dop-
mynax (1) u (4) BMecTo Gyo pacHeTHbIA pacxon BoAdbl HA BEHTUNAUMIO G, max
onpegensiemoli no oopmyne

G, = 36—5"25, 5)
C(Tl - Tg)

roe Qumax — MakcUManbHbIA TENNOBOW NOTOK Ha BEHTUNALMIO BT;

%) — TemnepaTypa Bofbl B nogatollem Tpy6onpoBoae, NOCTynaioLen B
Kanopudepsbl, Mpu pacyeTHON TeMnepaType Hapy>XHoro Bosayxa to, °C;

1%, — T0 e, B 06paTHOM TpyGonpoBoae nocne kanopudepos, °C.

KoahpmumeHT cmelleHus cnegyet onpegenats no ¢opmyne (3),
NprvHUMas BMECTO To1 U T2 Tpebyemble TemnepaTypbl BoAbl B TpybonpoBoaax
0O u nocre KanopudepoB CUCTEMbl BEHTUNALUMW MpU  pacyeTHOW
Temnepartype Hapy>KHOro Bo3gyxa.

4.12 Mpw BbIOOPE LMPKYNSILUOHHBIX HACOCOB AN CUCTEM OTOMMEHUS U
BEHTUNAUMM YCTaHaBMNMBaeMbIX B COOTBETCTBUM C TpeboBanusmu n. 3.10,
cnegyeT NpMHUMaTh:

nopgady Hacoca — Mo pacyeTHbIM pacxoaM BOAbl B CUCTEME OTOMNMEHUS 1
BEHTUNAUMW, onpeaeneHHbIM no doopmynam npun. 3;

Hanop — npu yctaHoBke HacocoB B T — no cymme noTepb AaBrneHns B
BOAOMOAOrpeBaTensax M B cMCTeMax OTOMNSMEeHNs U BEHTUNAUUKW, a Npu ycTa-
HoBKe HacocoB B LTI gononHmuTenbHO cnepyeT yuutbiBaTh NOTEPU AABMEHNS
B TennoBbix ceTax oT LUTM go Hanbonee yaaneHHbix AT,

4.13 Tlpn BbIGOPE KOPPEKTUPYIOLLMX HACOCOB, YCTaHaBNMBaEMbIX B
COOTBETCTBUM C TpeboBaHuaMM N. 3.9 criegyeT NPUHNMATB:

nogadyy Hacoca — MO pacyeTHOMYy pacxogy Boabl B cuUCTEMe, Ha
TpybonpoBogax KOTOPOW OH YCTaHaBNMBAETCS;
Hamop — MO MUHMMAasnbHO HeobxoAMMOMY pacrnofiaraemMomMy Hamnopy B

MeCTe NpMcoeauHeHNs OaHHbIX HACOCOB, BKMOYas conpoTmBneHne Tpybonpo-
BOAa N perynupyroLmx yCTpoONCTB Nepemblyku.

4.14 Tpun BbIOOpe MOAMUTOYHBIX HACOCOB, YCTaHaBMNMBaeMblX B
COOTBETCTBUM C TpeboBaHuaMK N 3.13 criegyeT NpMHUMaTh:

nogadyy Hacoca — B pasmepe 20 % obbema BoAbl, Haxoasllencs B
Tpybonposogax TENMOBOWN CETU N CUCTEM OTOMMEHNS MOAKITIOYEHHbIX K BOAO-
noporpesarento;

Hanop — 13 ycnoBusa noadepXaHusa CTaTMYecKoro AaBreHns B cuctemax
OTOMSMEHNA W BEHTUNALMU C NPOBEPKOW PaboTbl CUCTEM B OTOMUTENbHbIV
nepuoa Mcxods M3 Nbe3oMeTpuYecknx rpacmkos.

4.15 Yucno HacocoB, ykasaHHbIx B nn. 4.9— 4.14, cnegyeT NnpyuHMMaTh He
MeHee ABYX, O[IVH N3 KOTOPbIX ABMNSETCH pe3epBHbLIM.

B NTM npu ncnons3osaHmn 6ecyHaaMeHTHbIX LMPKYNALMOHHBIX HACOCOB
nocrnegHue JonyckaeTcsl ycTaHaBnueaTb 0e3 pesepBa (BTOpPOW Hacoc xpa-
HUTCA Ha cknage).

Mpun ycTaHOBKE KOPPEKTUPYIOLMX CMECUTESbHbIX HACOCOB Ha NepeMblvKe
gonyckaeTca npuHMMaTh ABa Hacoca, no 50 % Tpebyemon nogaun kaxabin,
6e3 pesepBa.

4.16 MNpn nogbope NoakKauMBatOLLUMX, CMECUTENbHBLIX U LMPKYNSALMOHHBIX
HACOCOB pacyeTHas nogada ux AofmkHa ObiTb B npegenax 0,7—1,1 nogayn



npy makcumaneHom KIMO ana padHoro Tuna HacocoB. [Mpu  6onblumx
bakTUYeCKMX pacxonax BoAbl PEKOMEHAYETCS YBENUYMBATL MMapaBnMYeckoe
COMPOTUBIEHNE CUCTEMbI 3a CYET YCTAHOBKM APOCCENbHbLIX AuvadparM unm
NPUMEHSITb HACOC C PErynMpyembiM 3reKTPONpUBOAOM.

AONADPAIMbIl U ANIEBATOPbDI

4.17 [OuameTp OTBEpCTUA  gpoccenbHbiX Aaunacdparm  d, MM,
yCTaHaBNMBaeMbIX B COOTBETCTBUM C TpeboBaHuamu nn. 3.26, 3.29 n 3.35,
cnefyet onpeaensatb no dopmyne

2
|G

d=10y— (6)
AH

roe G—pac4yeTHhbIN pacxo Boabl B Tpybonposoae, T/y;

AH—Hanop, racumbl gpoccenbHON anagparmon, M.

MuWHMManbHLIA guamMeTp OTBEPCTUS ApoccefibHOW AuadparMbl OOMKEH
NPVHUMATbLCS paBHbIM 3 MM/

Mpu HeobxogumocTu criefyeT ycTaHaBnMBaTb MOCHEeOOBaTENbHO [BE
avadparmbl COOTBETCTBEHHO C BGOMbLUMMY AMameTpammn OTBEPCTUI, MPU 3TOM
paccTosiHie Mexay AvadparMaMu LOMKHO NpuHUMaTbcs He MeHee 10 Dy
Tpybonposoaa ( Dy—ycnoBHbI gnameTp Tpybonposoaa, Mm).

4.18 [uameTp roproBuHbl aneBaTtopa dr MM, criegyeT onpefensitb no
dopmyne

(@)

roe Ggo — pacyeTHbIN pacxon BoAbl Ha OTOMMEHWEe U3 TENMOBOK ceTu, T/,
onpegensiembii no opmyne (2);

U — k03hpMLMEHT CMeLLeHUs], onpeaensemMbin no dopmyre (3);

Ho — noTtepn Hamopa B cucTteme OTOMMEHWs Mocre anesaTopa npwu
pacyeTHOM pacxofe BoAbl, M.

Mpu BbIbOpe aneBaTopa cnegyeT NPUHUMAaTb CTaHAApTHbIA 3MeBaTop C
GnvxKanMM MEHbLUUM AUaMEeTPOM FOPIOBMHbI.

4.19 MuHMManbHo HeobxoauMmbii Hanop H, M, nepep aneeatopoM Ans
NpeodoneHns rmapaBnNYecKoro COMPOTMBMEHUS 3neBaTtopa W npucoeau-
HEHHOMW K HeMmy cucTembl oTonneHust (6e3 yyeTa rvapaBnUYECKOro
conpoTuBrneHns TpyGonposogos, obopyaoBaHus, NpubopoB 1 apmaTypbl 40
MecTa npucoeaouHeHWs aneBaTopa) [AOonyckaeTcs  onpefensts  no
NpubnMxXeHHoOW opmyre

H=14H,(1+u)?, ®)

4.20 OunameTtp conna anesatopa dc , MM, criedyeT onpeaensitb Mo

copmyrne
Gz

d0=9.64qd° )
rme Hi — Hanmop neped  3nesaTopoM,  onpeaensiembidi Mo

Nbe3oMeTPU4ecKomy rpadmky, m.

OvameTp conna crnegyeT onpedensTb C TOYHOCTbIO 4O OeCATbIX AONen
MWMMMMETPa C OKPYrfEHMEM B MEHbLUYO CTOPOHY U NPUHMMAaTb He MeHee 3
mM. Ecnu Hanop Hi, npeBbiwaeT Hanop H, onpeaenexHsii no dopmyne (8), B
ABa pasa u bonee, a Takke B Cnyyae Korga guameTp conna, onpegeneHHbln
no copmyne (9), nony4aetca MmeHee 3 MM, U3BLITOK Hanopa crnedyeT racuTb
perynupyoLmm KnanaHom nunm ApoccenbHOM Avadparmon,
yCcTaHaBnuBaembiMn nepes asnesaTtopom. [lnameTp oTeepcTus aunadparmel
JOIKeH onpeaenatbesa no opmyne (6).

4.21 Tepepn aneBaTopoM Ha nogatowem TpybonpoBoge pekomeHayeTcs
npegycmaTtpusaTb NpsAMy0 BCTaBky AnuHon 0,25 M Ha donaHuax.

[vameTp BCTaBKM cnegyeT NpMHUMaTh paBHbIM AnameTpy Tpybonposoga.



BAKWU U TPA3EBUKU

4.22 bBakn-akkymynstopbl Ol CUCTEM TOpsi4ero BoAOCHabXeHus y
notpebuTenen cnegyeT NpoekTMpoBaTh B cooTBeTCTBMM cO CHMIM 2.04.01-85.

Baku-akkymynaTopsbl, yctaHaBnueaemble B LITTT xunbix panoHoB, AOMKHbI
paccunTblBaTbCA Ha BblpaBHMBaHME CYTOYHOro rpaduka pacxopa BOAbl 3a
CcyTkn Hambonbliero BogonoTpebneHus. lMpu 3TOM BMeCTUMOCTb 6akoB-
aKKyMyraTOPOB PeKOMeHAYeTCs NpUHMMaTb Mcxogs U3 YCcroBu pacyeTa
npon3BoANTENLHOCTM BogoMNodorpesartenen no cpegHemy noToky TennoTbl Ha
ropsiyee BogocHabxeHue.

BmectumocTb 6aKoB-aKKyMynsTOpoOB, yCTaHaBnNuBaeMbIX Ha
NMPOMBILUSIEHHBIX U CENIbCKOXO3SAWCTBEHHbIX  MPeanpuaTusax,  OOSKHa
nNpUHMMaTbCS B COOTBETCTBUM ¢ TpeboBaHusmn CHulM 2.04.01-85.

Baku-akkymynatopbl, paboTatowme nop pasneHnem Bbiwe 0,07 MMa,
OOMXKHbI cooTBETCTBOBaTL TpeboBaHusiM «MpaBun ycTporictea n 6e3onacHoi
aKcnnyatauun cocynoB, paboTawowmx nog AaBneHnem» ocroptexHaasopa.

4.23 B 3akpbITbix cuctemax cbopa, oxnaxaeHus u Bo3BpaTa KoHAeHcaTa
OOMXKHbI NMpUHMMaTbLCA 6aku, KOHCTPYKLUMS KOTOPbIX paccyMTaHa Ha pabovee
nasnenue ot 0,015 go 0,3 Mla, a B OTKpbITbIX CUCTEMAX — Ha aTMocdepHoe
Aaenexuve (nNog Hanva).

4.24 Pabouyyto BMECTUMOCTb M 4ucro cOopHbix 6akoB KoHAeHcaTa
cnegyeT NpuMHMMaTh B COOTBETCTBUM C TpeboBaHuamu pasg. 3 CHull 2.04.07-
86"

4.25 KoHfeHcaTHble 6aku AOMKHbI ObITb LUNMHAPUYECKON (DOPMbI.

MpumeHeHve npsaAMoyronbHbix 6akoB gonyckaeTcd TOMbKO AN OTCTOA
KOHOEHcaTa Mpu yCroBUM HEBO3MOXHOCTM MOSIBNEHUs B Gake U30bITOYHOro
haBneHus.

4.26 [OHvwa koHOeHcaTHbIX 0akoB, Kak NpaBuno, OOMKHbI MPUHUMATLCS
chepudeckon dopmbl. [lonyckaeTcs NpUMEHeHWe AHULL SNAUNTUYECKON Wt
KOHUYeCcKor hopM, Mpu 3TOM HEOTOOPTOBAHHbIE KOHMYECKME OHULLA OOJDKHbI
MMeTb OOLUMIA LeHTpanbHbIi yron He 6onee 45 °.

4.27 B «koHOgeHcaTHbIx ©akax [OIKeH npedoycMaTpyBaTtbCst  MHOK
AnameTpoM B cBETY He MeHee 0,6 m.

4.28 KoHnpeHcaTHble 6akum [omkHbl OblTb 00OPYyAOBaHbI MOCTOSIHHBIMMU
NecTHULaMK CHapyxwu, a npu BbicoTe Oaka Gonee 1,5 M— Takxke U BHYTpU
6aka.

4.29 KoHpgeHcaTHble 6akm AomkHbl ObiTb 06OpyAOBaHbl: ykasaTtensamu
YPOBHS1, NpeAoXpaHUTeNbHbIMU YCTPOMCTBaMU OT MOBbLILIEHHOTO AaBNeHUs W,
npv Heo6xoaMMOCTH, LWTYLEpaMmn C KpaHaMu U XONoaunbHUKamMu anga otbopa
npob.

B kauyecTBe npenoxpaHUTEmNbHbIX YCTPOMCTB B 0Gakax [AOMKHbI, Kak
npaBuno, MpPUMEHATbCA MpefoXpaHUTenbHble KranaHbl, [MApo3aTBoOpbl
pekoMeHayeTcs NpUMeHATb Npy pabodem aaeneHun B 6ake He Gonee 15 klla.

Ons 6akoB, paboTatoLmx Noa Hanue, NPegoXpaHUTENbHbIE YCTPOWCTBA He
npegycMaTpuBaloTcs; 3TM 6aku O0MmKHbI ObiTb 060pYyAOBaHbI LWITYLEPOM Anst
coobuieHns ¢ atmocdepol 6e3 yCTaHOBKM Ha HEM 3amnopHOW apmartypbl,
YCIOBHbIE MPOXOAbl 3TUX LWUTYLIEPOB CrieayeT NnpuHMMaTh no tadn. 1.

4.30 TlNogBon koHOeHcaTa B Gaky OOMKEH npefycMaTpuBaTbCs HUKE
HWXHEro ypoBHSA KOHOeHcaTa.

4.31 Pa3HOCTb OTMETOK MeXAy HWKHUM YpPOBHEM KoHAeHcaTa B Gake u
OCbl0 HACOCOB AN Mepekaykn koHaeHcaTa n3 baka gormkHa OblTb fOCTaTOu-
HOW, 4TOObI ObecneynBanocb HEBCKUMAHWE KOHAEHCaTa BO BCAaCbIBaKOLLEM
natpybke Hacoca, HO He meHee 0,5 M.

4.32 HapyxHas n BHYTPEHHsI NOBEPXHOCTUN KOHOEHCATHbIX 6GAaKOB JOSMKHbI
MMETb aHTUKOPPO3MOHHOE NOKPbITUE

4.33 Tpy ycTaHOBKe pacluMpuUTenbHbIX 6akoB ux o6bem Vs, M°, cneayet
onpegensaTb nNo popmyne

V, = 0.5vxGk (10)
rae v — ypernbHbIn obbem napa B 3aBUCMMOCTU OT OaBJieHUA B 6aKe,
MS/KF; X — MaccoBO€ napoconepXXaHne KoHaeHcaTa B O0ondxX eguHULbl,

onpepensiemoe no opmyne



I,
BMecTUMOCTb KOHAEHCaTHbBIX 11|23 5 10 | 15;20 | 25 | 40;50 | 60 | 75 | 100:125 150; 200
6akoB, M
YcnoBHbIV AnameTp wryuepa, mm| 50 | 70 80 |100| 125 [150]| 200 [250]300 350 400

i1, i>—yAenbHOEe TennocoAep)XaHne KOoHAeHcaTa COOTBETCTBEHHO MpU
JaBneHun napa nepef KOHOAEHCATOOTBOAYMKOM M B paclumputenbHoMm Gake
(aHTanbnus BOAbl HAa NNUHUM HACbIWEHNsT), KOX/K;

r, — yOenbHas cKpbiTas TennoTa napooOpas3oBaHWs Mpu AaBrieHUn 8
pacwmpuTensHom 6ake, KIPK/Kr;

G— pac4eTHbIli pacxof KoHaeHcaTa, T/,

k — KoatbdULMEHT, yYNTLIBAIOLMI HANN4Yne NponeTHoro napa, KoTopbli
JonyckaeTtcd npMHMMaTh paBHbiM 1,02—1,05.

4.34 PacwmputenbHble 6aku A0MKHbI ObITb LMNMHAPUYeckon hopmbl; Ans
6akoB C BHYTPEHHUM AnameTpom kopryca Ao 500 MM AOMmKHbI NPUHUMAaTLCS
NOCKNE MpUBapHbIE UMK ANNMNTUYECKNE OHMLA, a nNpu guameTpe 6onee 500
MM — SNAMNTUYECKUE.

4.35 PacwunputenbHble Gakm  [OIMKHbI ObiTb  0bGopyaoBaHbI
NpPeAoXpPaHUTENbHBIMMY KIanaHamu.

4.36 NpsizeBMKKN B TEMIOBbLIX MYHKTax cnegyeT npegycmatpuBarh;

Ha nopawowem TpybGonpoBoge Mpu BBOAE B TEMMOBOW  MYHKT
HernocpeaCTBEHHO NOocre NepBoKr 3anopHON apmMaTypbl;

Ha ob6paTHoMm TpybonpoBoAe nepen perynvpyrowmMmMmu YCcTpoUcTBamM,
Hacocamu, npubopamu y4yeTa pacxoga BOAbl M TEMJOBLIX MOTOKOB — HE
bonee ogHoro.

437 Tlepen MexaHUYeCKMMM BOAOCYETYMKAMW W NNacTUHYaTbIMU
BoAonogorpeesaTensMy No XoA4y BoAbl CriedyeT yCTaHaBnMBaTb ceTyaTble
cdeppomarHnTHele PUnbLTPbI.

TPYBOMNPOBOAbl U APMATYPA

4,38 TpybonpoBogbl B nmnpegenax TEnmoBbiX MYHKTOB  OOJDKHbI
npegycMaTpuBaTbCsl M3 CTamnbHbIX TpyO B COOTBETCTBMM C TpeboBaHWsIMU
CHwuI 2.04.07-86" n CHwuIM 2.04.01-85.

TpybonpoBoabl, Ha KOTOpble pacnpocTpaHsieTcs pJencteue «[paBun
ycTponcTBa 1 6e3onacHomn akcnnyatauum TpybonpoBOAOB napa v ropsayen
BoAbl» [OcropTexHaasopa, AOMKHbI YAOBNETBOPSATL Takke TpeboBaHUAM 3TUX
Mpasun.

Tpy6bl, pekoMeHayeMble Ans TPUMEHEHWS, MpUBeAeHbI B npun. 11.

Kpome TOro, ans ceten ropsvero BOAOCHaOXEHNS B 3aKPbITbIX CUCTEMAX
TennocHabxeHns crnegyeT NPUMEHATb OLMHKOBaHHbIE Tpybbl no TOCT 3262,
TY 14-3-482, TY 14-3-1428 v gpyrue ¢ TOMWWUHOM LUMHKOBOIO MOKPbLITUS HE
MeHee 30 MKM WnM 3ManupoBaHHble, a Takke HemeTannuMyeckue Tpyosbl,
YOOBMETBOPSAIOLLME CaHUTAPHBIM TPEOOBAHMSAM.

Ons ceTen ropsiyero BogocHabXeHNsi OTKPbITbIX CUCTEM TENNocHabXeHus
[0nycKaeTcs NPUMEHATb HEOLIMHKOBAHHbIE TPYObI.

4.39 PacnonoxeHve un KpenneHue TpybonpoBOAOB BHYTPU TEMMOBOrO
NyHKTa He [OJKHbI MPEenATCTBOBaTb CBOOOAHOMY MEPEMELLEHUNIO IKCMAy-
aTauMOHHOrO NepcoHana un nogbeMHO-TPAHCMOPTHBLIX YCTPOWCTB.

4.40 Ona TpybonpoBodoOB YCMNOBHbIM .AvameTpom 25 mMm n Gonee B
TEeNNoBbIX MYHKTax pekoMeHayeTcs nNPUMeHsTb usgenus wn  getanu
TpybonpoBoaoB, onopbl M noaBeckn TpybonpoBodoB, a Takke 6Gakm
paclumpuTenbHble U KOHAEHCAaTHble No pabodmMMm YepTexam, pa3paboTaHHbIM
OHEProMOHTAXMNPOEKTOM NS TEMMOBbIX CETeM C napameTpamu Ten-
noHocuTens:

Py <2,5Mla, t < 200 °C—pnsa Boab!;

Py < 4,0 MlMa, t< 425 °C — gns napa.

lMepeyeHb BbIMNYCKOB TUNOBOW QOKYMEHTaLMU Ha KOHCTPYKLMKU, U3Aenusa n
y3nbl 34aHuiA M coopyxeHuin cepun 45.903-13 «M3pgenna u getanu Tpy6Go-
NPOBOAOB TEMMOBLIX ceTen. Paboune yepTexu» npuseaeH B npun. 12.



4.41 [na KoMnNeHcauuu TEMMOBbLIX YANMHEHUI TpybonpoBOOOB B
TENNoBbIX MYHKTax pPeKoMeHOyeTCs  MCMomnb3oBaTb  Yrfbl  MOBOPOTOB
TpybonpoBodoB (camokomneHcauusi). YcrtaHoBky Ha Tpybonposogax [1-
06pasHbIX, NIMH30BbIX, CUITbGOHHBIX, CaNbHUKOBBLIX KOMMEHCATOPOB criegyeT
npegycMmartpuBaTtb Npu HEBO3MOXHOCTU KOMMEHcauun TEeNnnoBblX YANUHEHUN
3a cYeT caMOKOMMNeHcauuu.

4.42 3anopHas apmaTtypa npegycMaTpuBaeTCsi: Ha BCEX NoAarwlmx u
o6paTHbIx TpybGonpoBoaax TENnoBbIX CETel Ha BBOAE M BbIBOAE WX U3 Ten-
NOBbIX MYHKTOB:

Ha BcacbIBaKLLEM W HarHeTaTeNbHOM NaTpybKax Kaxaoro Hacoca;

Ha NoABOASLLNX " 0TBOOALLMNX Tpybonposoaax Kaxgoro
BoJonogorpesaTens.

B ocTtanbHbIX cnyyasix HeobXOAMMOCTb YCTaHOBKM 3aropHOW apmartypbl
onpepensieTcs npoekToM. pu 3TOM 4Mcno 3anopHOW apmaTypbl Ha Tpy6o-
npoBoAdax [AOMKHO ObITb MUHMManbHO HeobxoammbiM, obecnevnBaroLLUM
HafdexHylo n GesaBapuiiHylo paboTy. YcTaHoBka AyGnuvpytoLlelri 3anopHon
apmartypbl gonyckaetcsi npu o60CHOBaHWM.

4.43 Ha BBoge TennoBbix ceTten B LTI gomkHa NnpuMeEHATLCS cTanbHas
3anopHas apmartypa, a Ha BbiBoge u3 LTI gonyckaetca npegycmatpuBathb
apmarypy 13 KOBKOIO MIN BbICOKOMPOYHOrO YyryHa.

3anopHyto apmatypy Ha BBoae B UTI ¢ cymmapHOW TEMMOBOW Harpy3kon
Ha otonneHune n BeHTunaumio 0,2 MBT n 6onee pekomeHayeTCA NPUMEHATb
CTanbHyo.

B npegenax Tennosbix NYHKTOB AOMNYyCKaeTCs npeaycmaTtpusBatb apMaTypy
M3 KOBKOrO, BbICOKO-MPOYHOrO M Ceporo 4YyryHa B cooTBeTcTBUM C «[lpa-
BUNaMn ycTponcTBa u 6GesonacHowm akcnnyatauuu TpybornpoBoaoB napa u
ropsiyen Boabl» FocroptexHagsopa (npun. 13).

Ha cnyckHblX, NPOAYBOYHBLIX W [PEHaKHbIX YCTPOWCTBAX MPUMEHATb
apMaTtypy 13 ceporo 4yryHa He gornyckaeTcsi.

Mpn ycTaHOBKE YyryHHOMW apmaTtypbl B TEMNMOBbIX MYHKTaX [AOMXHa
npegycMaTpyBaThCs 3aliMTa ee OT HanpsbkeHWn narnba. B TennoBbix nyHKTax
AonyckaeTcs Takke NpUMeHeHe apMaTypbl U3 NaTyHn 1 BPOH3bI.

4.44 TlpyHMMaTb 3anopHYyl apMaTypy B KadecTBe perynupylolen He
gonyckaeTcsi.

4.45 He ponyckaeTca pasMelleHue apmaTypbl, ApeHaXHbIX YCTPOWCTB,
dnaHueBbIX U pe3bboBbIX COeAMHEHMI B MecTax Npoknagku Tpybonposoaos
Haf OBEPHBLIMU Y OKOHHBIMW MpoeMaMu, a TaKkke Haj BOpoTaMu.

4.46 B noasemHbIx oTaensHo ctosawmx LTI gomkHa npegycmaTpmuBaTbes
Ha BBOAE TPybONpOBOAOB TENNOBOW CETU 3anopHas apMaTypa C 3neKkTponpu-
BOZIOM HE3aBMCUMO OT AnameTpa Tpybonposoaa.

4.47 TlpepoxpaHuTenbHble YCTPOWCTBa [AOIMKHbI OblTb paccynTaHbl U
OTperynupoBaHbl Tak 4YTobbl AaBneHne B 3alUMLLEHHOM 3fEMEHTE He MNpeBbl-
wano pacyetHoe 6onee yem Ha 10%, a npwu pacdyeTHOM pasneHun o 0,5
MMNa — He 6onee yem Ha 0,05 Mna. PacueT nponyckHou cnocobHOCTU npe-
OOXPaHUTENbHbIX YCTPOMCTB A0SKEH npon3Boautbesa cornacHo FOCT 24570.

4.48 Otbop TenmoHocuTenss OT naTpybka, Ha KOTOPOM YCTaHOBIEHO
nNpefoxXpaHnTenbHOe YCTPOMCTBO, He [ornyckaeTcs YcTaHOBKa 3arnopHON
apMatypbl  HEernocpeacTBEHHO Yy  MNpPedoXpaHUTenbHbIX  YCTPOWCTB  He
JonyckaeTcsi.

MpepnoxpaHuTernbHble KnanaHsbl OOIDKHbI nmMeTb oTBoAsLWMe
TpybonpoBoabl, NpedoxpaHsoWwmne 0o6CnyXUBAKOLWUA NepcoHan OT O0XOros
npu cpabaTbiBaHUM KnanaHoB. 3T TpybonNpoBOAbl A0MMKHbI ObiTb 3aLULLEHbI
OT 3amep3aHusl 1 0bopyaoBaHbl ApeHaxxamu ANis CnvBa CKannuBatoLerocsi B
HUX KOHOEeHcaTa. YCTaHOBKa 3arnopHbIX OPraHoB Ha HUX He JornycKaeTcs.

4.49 [InS NpOMbIBKU U OMOPOXHEHUSA cUCTEM NOoTpebrneHns TennoTbl Ha UX
0o6paTHbIX TpybonpoBoaax 4O 3anopHOW apmaTtypbl (Mo Xxody TENNOHOCUTENS)
npegycMatpuBaeTcs yCTaHOBKa LWITyLepa C 3anopHon apmatypoun. dnameTp
wTyuepa crnegyet onpefensaTtb pac4eToM B 3aBUCMMOCTU OT BMECTUMOCTU U
HeobXxoaAMMOro BpeMEHN ONMOPOXKHEHNS CUCTEM.

450 Ha TpybonpoBogax crnegyeT npegycmatpuBatb  YCTPOMCTBO
LITYLIepOB C 3arnopHOn apMaTypom



B BbICLUMX TO4YKax BCex TpybonpoBOAOB — YCMOBHbIM AWaMeTpoOM He
MeHee 15 MM Ang Bbinycka Bo3ayxa (BO3AYLUHUKK),

B HM3LWMX TOYKax TpybonpoBOAOB BOAbI M KOHAEHcaTa, a Takke Ha
KONneKkTopax — YCroOBHbIM AWaMeTpoOM He MeHee 25 MM Ans cnycka BoAbl
(cnycKkHuKN).

4.51 B TennosbIX MyHKTax He [OMNycKaeTcs npegycMatpuBaTth MyCcKOBble
nepemblykM Mexay nogawwmm u obpaTHbiM TpyGonpoBogamu TensoBbixX
ceTen.

4.52 TNpepycmatpuBatb 06BOAHbIE TPyOONPOBOALI ANsi HACOCOB (Kpome
nogkaymMBaroLLMx), 3NeBaToOpPOB, PErynupyloLmX KrnanaHoB, PSA3EBUKOB U
nprvbopoB ANs ydeTa TeNNOBbIX MOTOKOB U pacxoa BoAbl He JOMyCKaeTcs.

4.53 Ha naponpoBoae AOMmKHbI NpeaycMaTpmuBaTbCsl MyckoBble (MpsiMble)
N MOCTOSIHHblE (Y4epe3 KOHAEHCATOOTBOAYMK) APEHaXW B COOTBETCTBUM C
TpeboBaHusaMmn pasg. 9 CHull 2. 04. 07-86*.

MyckoBble ApeHaXun AOIMKHbI yCTaHaBNIMBaTbLCA:

nepepj 3anopHon apmaTypour Ha BBoAe naponposoia B TEMNNOBOW NyHKT;

Ha pacnpegenuTenbHOM KONMeKTope;

nocrie 3anopHow apMaTypbl Ha OTBETBMEHUSAX NaponpoBOAOB NPWU YKIOHe
OTBETBIEHMA B CTOPOHY 3anopHON apmatypbl (B HWXHMX TO4YKax napo-
nposojaa).

MocTosiHHbIE ApeHaXxun [OIMKHbI YCTAHaBNMBATLCA B HWDKHWX TOYKax
naponposoaa.

4.54 Tlpn npoekTupoBaHuUM cucTem cbopa KoHAaeHcata Heobxoanmo
yu4nTbiBaTb BO3MOXHOCTb MonagaHus B 3T CUCTEMbl NPOMETHOro napa B
Konu4yectee 2—5 % o6bema BO3BpalLaeMOro KoHaeHcaTa.

455 VYcTponctBa AnA  oTBoda  KoHAeHcata M3 NapoBOASHbIX
Bogonogorpesarenen (KOH4EHCaTOOTBOAYMKM UMK perynsaTopbl nepenvea —
no n. 4.6) 1 naponpoBoAoB (KOHAEHCATOOTBOAYMKM — MO M. 4.53) AOMmKHbI
pasmellaTbCa HWXKe Todyek oTbopa KoHOeHcaTa U COeauHATBCA C HUMM
BEPTMKaNbHLIMA UMW TOPU3OHTamnbHbIMKM TpyGonpoBoAaMu C YKIIOHOM He
meHee 0,1 B CTOpPOHY ycTpoicTBa Ans oTbopa KoHaeHcaTa.

4.56 Perynstopbl nepenvBa U KOHAEHCATOOTBOAYMKM [AOMKHbI MMETb
obBogHble TpybonpoBoabl, ob6ecneynBaloLLMe BO3MOXHOCTb COpoca KOHAEH-
caTa NOMMMO 3TUX YCTPOWCTB.

B cnyyasix koraa umeetcs npotMeoaasneHne B TpybonpoBoaax ans cbopa
KOHAeHcaTa, AoSKHa npegycMaTpuBaThCs yCTaHOBKa 06paTHOro knanaHa Ha
KoHAeHcaTonpoBogde nocne obsogHoro TpybonpoBoga. O6paTHbIi Knanad
AOMxeH ObITb ycTaHOBMNEH Ha 06BOAHOM TpybGoNpoBOAE, €CNN B KOHCTPYKLUN
KOHAEeHCaToOTBOA4YMKA NPeayCMOTPEH 0BpaTHbIi KnanaH.

4.57 TNpu BbIBOpE KOHAEHCATOOTBOAYUKOB CneayeT NpUHUMaTh:

pacxod KoHAeHcaTa Mocrne napoBoAsAHbLIX Bogonogorpesatenen —
paBHbIM MakcuMarnbHOMY pacxody napa ¢ koadduumeHtom 1,2, a ans
OpeHaxa naponpoBoOB —  pPaBHbIM  MakCMMarnbHOMY  KONMUYECTBY
KOHOEHCMPYIOLLEroca napa Ha [peHMpyemMoOM Yy4vacTke naponposoga cC
KO3 pUUNEHTOM 2;

haeneHve B TpybonpoBoae nepen koHaeHcaTooTBogumkoM P;, MMa, —
paBHbiM 0,95 faBneHus napa nepen BogonogorpeBaTenemM WUNU paBHbIM
[aBreHunio napa B TOYKe JpeHaxa naponpoBoaa;

haBneHve B TpybonpoBoae nocne KoHAeHcaTooTBoauuka Pz, Mna, —

onpegensietcs no popmyne
P,=aP, (12)

roe a — KoO3(UUMEHT, y4uuTbIBalOWMIA MNOTEPH AaBrneHus B
KOHAEHCaTooTBOAYMKE M MPU OTCYTCTBUW AAHHLIX NPUHUMaeMblin paBHbIM 0,6.
Mpu cBOGOOHOM CnMBE KOHAEHCATa [AaBfieHMe Ha BbixoAe M3 Tpybonposoaa
P2, npuHumaeTcsa paBHbiM 0,01 MIa, a npu crnvBe B OTKPbITbLIN 6ak — paBHbIM
0,02 Mna.

4.58 O6GpaTHble KnanaHbl, KPOMe CcryyaeB, ykasaHHbIX B nn. 3.5 n 4.56,
npegycMaTtpusatloTcs:

a) Ha LUPKYNSALUMOHHOM Tpybonposoae cucTeMbl ropsiyero
BOAOCHabXeHVs nepen MpucoeavHeHueM ero k obpaTtHomy Tpybonposoay
TENNOBLIX CETE B OTKPbITbIX CUCTEMax TennocHabxeHus wnu K
BOJOMOAOrpeBaTENSAM B 3aKPbITbIX CUCTEMAX TEMNNOCHabXeHus;



6) Ha TpybonpoBode XomodHOW BOAbl Mepen BoAonogorpeBaTensMu
CUCTEMbI FropsiYero BogocHabXeHusl 3@ BogoMepamMu Mo Xxoay BoAbl;

B) Ha OTBETBMIEHMM OT obGpaTHoro TpybonpoBoaa TEMNSIOBOW CeTU MNepeq
perynsTopoM CMeLLEHUsI B OTKPLITON CUCTEME TennocHabXeHus;

r) Ha TpybonpoBode nNepemblukM Mexay nodarwum u  obpaTHbIM
Tpy6onpoBogamy CUCTEM OTOMNEHUSI UMW BEHTUNSALUM NPU YCTaHOBKE CMe-
CUTEMbHBIX UMW KOPPEKTUPYIOLLMX HACcOCOB Ha nojatollem unu obpaTHoM
TpybonpoBoAe 3TUX CUCTEM;

[) Ha HarHeTaTenbHOM naTpybke Kaxaoro Hacoca A0 3aOBWXKKM MNpu
ycTaHoBke 6oree ogHoOro Hacoca;

€) Ha 06BoAHOM TpyOGONpOBOAE Y NOAKAYMBAIOLLMX HACOCOB;

X) Ha NoanUTOYHOM TpPyBOMNpoBOAE CUCTEMbI OTOMMEHUS NPU OTCYTCTBUM
Ha HeM Hacoca.

He cnepyet npepycmatpuBath o6paTHble KnanaHbl, Ay6Gnupyowive
O6paTHbIe KnanaHbl, yCTaHaBnMBaemMble 3a HacocaMu.

4.59 OunameTp Tpyb rugposatsopa, MM, criedyeT onpeaensits Npu ycrosmn
cBoboaHOro cnuea KoHAeHcaTta no gopmyrne

d=25JG (13)
roe G— pacyeTHbIV pacxod KoHaeHcaTa, T/4.
BbicoTa 3awmnTHOro cTonba KOHOeHCaTa B rmMapos3atBope [OOoJKHa
npuHMMaTbCA B 3aBUCMMOCTWU OT [OaBneHna B KOHAEHCaTHOM 6aKe,
Boaonoaorpesartene unn paclwumputeribHOM 6ake no Tabn. 2.

Tabnuua 2
[NaBnenue, MlMa BbicoTa cTtonba KoHgeHcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4,4
0,05 5,5

4.60 Tnowagb nNOMEpeyHOro CeYeHUs Kopnyca pacnpeaenuTenbHOro
KONMnekTopa MpUHMMAETC He MeHee CyMMbl Mnowazen nonepeYHbix
ceyeHuit, oTBoAsLLMX TpyGonpoBoaoB, a COOPHOro KonnekTopa — nnowanen
ceyeHun nogsoaawmnx Tpybonposoaos.

4.61 Ons konnektopoB AnametpoM 6onee 500 MM NpYMeEHEHUE MIOCKMX
HaknagHbIX NPMBapHbIX 3arnyLlek He JoMyCKaeTcs, AOMKHbI NMPUMEHSITbCS 3a-
rNYLLKW NIOCKME NpuBapHbIe C pebpamm Unm annunTuyeckme.

4.62 HwxHAS Bpeska OTBOAAWMX W MNOABOAALWMX TpybonpoBoaos B
KONMEKTOp He PEKOMEHOYETCS.

Bpeskn nogsopsero Tpybonposoga pacnpegenutensHOro Konnekropa v
oTBogsero TpybonpoBoga cOoOpHOro konnektopa cnepyet  npegyc-
MaTpuBaTb OKOJIO HEMOABWIKHOW OMOPbI.

4.63 Konnektop yctaHaBnuBaeTcs ¢ yknoHoM 0,002 B CTOPOHY CMYCKHOrO
WwTyuepa.

4.64 TpepoxpaHuTenbHble KknamaHbl Ha  Konfekropax —cregyet
npegycmaTtpvBaTtb B COOTBETCTBUM C TpeboBaHuamu «lpasBun ycTponcTea u
6e3onacHoi akcnnyatauum cocydoB, paboTalwmx NoAa  AaBreHWeM»
[locropTexHaasopa npu yCroBHOM NpoxoAe komnnekTopoB Gonee 150 mm 1 B
cooTBeTCcTBUM C «[lpaBunammu Ge3onacHoi akcnnyaTauum Tpy6onpoBoaoB
napa v ropsyen Bogbl» focroptexHagsopa npuv ycrnosHoM npoxoge 150 mm un
MeHee.

TEMJNOBAA U30NALUA

4.65 [Ons TpybonpoBoaoB, apmaTypbl, obopynoBaHusi W dnaHueBbIX
COGAVIHGHI/IVI [OOJKHa npegycMaTpuBaTbCAa TennioBasa Usondauud, obecneunBa-
lowas Temnepatypy Ha MOBEPXHOCTU TEMSOM3ONSALMOHHON KOHCTPYKLIMW,
pacnonoxeHHon 8 paboyen nnm obcnyxmBaemon 30He NomeLLeHus, Ans Ten-
noHocutenen ¢ TtemnepaTypon Bbiwe 100 °C—He Gonee 45 °C, a ¢



Temnepartypor Hwke 100 °C—He 6onee 35 °C (npu Temnepartype Bo3ayxa
nometueHus 25 °C).

Mpun  nNpoekTMpoBaHuM  TennoBoW  um3onsuum  obopydoBaHusa  ©
Tpy6ONpPOBOAOB TENMOBLIX MYHKTOB AOMKHbI BbINOMNHATLCSA TpeboBaHus CHul
2. 04. 14-88 «Tennosas wmsonauua obopygoBaHus u TpybonpoBoaoB», a
Takke TpeboBaHMS K TEMnnoBOW WU30MAUMM, cofepXalimecs B ApYrnx
OEeNCTBYHOLNX HOPMATUBHbIX JOKYMEHTaX.

4.66 MaTtepmansl 1M wusgenua Ans TEnnoU3ONSAUMOHHBIX KOHCTPYKLMA
TpybonpoBoaoB, apmaTypbl 1 060pya0BaHMS TENMOBbIX MYHKTOB, BCTPOEHHbIX
B XWnble U OOLIECTBEHHbIE 3[4aHUs, OOIMKHbI MPUHMMATBLCS Heroproune. B
KayecTBe YHUMULMPOBAHHLIX MOMYT MPUMEHATLCA  TENNOU30NSALMOHHbIE
KOHCTPYKUUN NO  «TUMOBbIM MNPOEKTHbIM  PELUEHUAM MO  MNPUMEHEHUIO
TENNOU30MALUNOHHBLIX KOHCTPYKUUA ans TpybonpoBogoB u o06opyaoBaHusi
TENNOBbIX ANEKTpoCcTaHuun» (npun. 14).

[do Hayana BbIMNOMHEHUST MPOEKTHOM [OKYMEHTaUMM Mo TENoBoW
M30NauUMM Ons KOHKPETHOro oObekTa MO OCHOBHOMY BapWaHTy TUMOBbIX
TENNOU30MALNOHHBLIX KOHCTPYKUWUIA PEKOMEHOYETCst corracoBaTb MOCTaBKY
NPUMEHSIEMbIX MaTepuarnos [ opraHusauuen, BbIMOSTHAOLLIEN
TENNou3onsUNOoHHbIE paboThl.

4.67 TonwuHa OCHOBHOIO TEMMOWU3ONSALMOHHOIO CMNosi ANns apmartypbl U
dnaHueBbIX COeANHEHVIN MPUHUMAETCS PaBHOW TOMLIMHE OCHOBHOIO TEmMmo-
M30MAUMOHHOrO crnosi TpybonpoBoaa, Ha KOTOPOM OHU YCTaHOBIEHDI.

MpumeHATL acbecToueMeHTHYIO LUTYKaTypPKy B Ka4ecTBe NOKPOBHOIO Cros
TENNOU30MALUNOHHBIX KOHCTPYKLUMIA C MOCreaylLwen OKpackow MacrnsiHon
KpacKkow AonyCcKaeTcs TONMbKo Ans Hebonblmx o6bemos paboT.

4.68 B 3aBMCcMMOCTM OT Ha3HadeHus TpybonpoBoaa 1 napameTpoB cpeabl
noBepxHOCTb TpybonpoBoaa [ofmkHa ObiTb OKpalleHa B COOTBETCTBYHOLLMNA
UBET M MMETb MapPKMPOBOYHbIE HALMUCU B COOTBETCTBUM C TpeboBaHWAMMK
«MpaBun ycTponcTtea n 6e3onacHon akcnnyaTtauum TpybonpoBoAoB napa u
ropsyen Bogbl» ocroptexHagsopa.

Okpacka, ycnoBHble 0603HayeHusl, pasmepbl OyKB U pacnonoxeHve
Hagnucen  pormkHbl  cootBeTcTBoBatb [OCT  14202. [MnactuH4yatblie
TeNNOoOMEHHWKMN crieayeT OKpallMBaTh TEMMOCTOMKOW aMarbHo.

5 BOAONOArOoTOBKA

5.1 Ana 3awmTbl OT KOPPO3UM U HakuneobpasoBaHus TPyboONpoBOAOB U
obopyaoBaHUs  LEHTPanu3oBaHHbIX CUCTEM ropsiyero  BoAOCHaGXeHus,
NPUCOEANHSAEMbIX K TEMSIOBLIM CETAM MO 3aKPbITON CUCTEME TEMNOCHabXeHNs!
(4epe3 BogonogorpeBatenu), B TEMMOBLIX MyHKTax npegycMaTpuBaeTcs npu
HeobxoammocTn obpaboTka BoAbI.

3awuty TpybGonNpoBOOOB ropsiiero BOAOCHAOXEHWsT OT BHYTPEHHEN
KOPPO3UM criegyeT OCYLUECTBMAATbL Takke MNyTeEM UCNONb30BaHUA Tpyo
3aLMTHLIMW MOKPBLITUSIMU, MPEUMYLLECTBEHHO 3MarnvpoBaHHbIMK, KOTOpble
obecneynBaloT camyr BbICOKYLD 3(deKTMBHOCTb. OUMHKOBaHHbIE TPYObI
OOMKHbI NPUMEHSATLCS Gonee orpaHUYeHHo, B 3aBUCUMOCTM OT KOPPO3UOHHBLIX
rnokasartenen BOOOMNPOBOOHOW HarpeTo BOAbI WAM B COYETAHUUM C
NPOTUBOKOPPO3MOHHON 06paboTkol 8 TenmnoBbiX MNyHKTax. BHyTpeHHo0
pa3BoaKy Tpyb cuCTEM ropsiiero BOOOCHabXeHMS1 OT CTOSIKOB K NOTpedtuTensm
pEKOMEHOYETCA OCYLECTBMNSATb TEPMOCTOMKMMU TpyGamMym M3 MNOSIMMEPHbBIX
MaTepuanos.

5.2 O6paboTky BoAbl crnegyeT npegycmatpuBaTb B 3aBUMCUMOCTM OT
KayecTBa BOAbl, MOAABAEMOW U3 CeTell XO3ANCTBEHHO-MUTLEBOrO BOAOMNPO-
BOo4a, MaTepuana Tpy6 n obopynoBaHus cUCTEM ropsiiero BoAoCHabXeHus,
MPUHSITBIX B MPOEKTe, a Takke pe3ynbTaToB TEeXHMKO-3KOHOMMYeckux oboc-
HOBaHUMN.

5.3 KauecTBO BOAbI, MOCTyNaKLLEN B CUCTEMY rOpsiYero BoaocHabxeHus,
OOMXKHO yaoBneTBopATb TpeboBaHnsam FOCT 2674.

MpoTnBOKOPPO3NOHHAS " NpoTMBOHakKMNHas  obpaboTka  BoAbl,
nogasaemol noTpebuTensam He JoSMKHA yXydlwaTh ee KayecTBO, ykasaHHoe B
[OCT 2874.

5.4 PeareHTbl U Matepuanbl, npumMeHsieMble Ans o6bpaboTkn BoOAbI,
MMEIOLLNE HEMOCPEACTBEHHbIN KOHTAKT C BOAOW, MOCTynawLwen B cuctemy



ropsiyero BoAoCHabxeHus, A0mkHbl ObiTb paspelueHbl MuH3gpasom Poccum
ONsi UICNONb30BaHNs B NPAKTUKE XO3SIMCTBEHHO-NNTLEBOIO BOAOCHAGXKEHUS.

5.5 Cnoco6 obpaboTku BoAbl criegyeT BbiOupatb B COOTBETCTBUM C NpUI.
15.

Mpun wucxogHom BoAe C  MOMOXMUTENbHLIM  WHAEKCOM  HacbILLEHWs,
KapbOHaTHOM XEeCTKOCTbIO He Bonee 4 Mr-ake/fn, CyMMapHbIM COAEpPXaHWEM
xrnopuaoB u cynbdartoB He 6ornee 50 mr/n, cogepxaHuem xenesa He 6onee
0,3 wmr/n o6paboTky BOAbl B TEMNOBbIX MYHKTAX MNpegycMaTpuBaTtb He
TpebyeTcs.

5.6 ObpaboTky BoAbl B COOTBETCTBUM C TpeboBaHuamu npun. 15 crnegyer,
Kak npasuno, npegycmatpmsaTe B LTI, B UTI gonyckaetca npumeHeHue
MarHUTHOW, CWUIUKaTHOM W ynbTpassykoBon o6paboTku Bogbl. O6paboTky
BOAbI criefyeT npegycmaTtpuBaTtb NS 3awmThl Tpybok BogonogorpeBaTenein
ropsyero BopocHabxeHns oT kapboHaTHOro HakvneobpasoBaHWs MyTem
NPYMEHEHUs1 MarHUTHON UK yNbTPa3ByKoOBOW 06paboTku.

5.7 O6Ge3axeneavBaHne BoAbl [JOMKHO  MpegycmatpuBaTbCA B
ocBeTnUTenbHbIX  (bunbTpax  (cnegyeT  MCNOMb3oBaTb  CTaHOApPTHble
KaTUOHUTHbIE PUMNbTPLI, 3arpyxaemble cynbgoyrnem).

Boga, noctynarwwaa B ob6eaxenesvBawwme GUNBLTPLI,  OOIDKHA
cogepxatb He MeHee 0,6 mr O, Ha 1 Mr [gByXBarieHTHOrO Xernesa,
coaepxalierocs B Bofe.

Mpu oTcyTCcTBUM B BoAE HEOOXOAMMOro KONM4YecTBa kucrnopoga crniegyet
NpoOBOAMTbL aspauuio BOAbl MOJavYeln cCxaTtoro Bo3gyxa wunu pobaeneHvem
aTMmoccpepHOro BO3gyxa C MOMOLLLI0 3KekTopa B TpybonpoBong nepeq
GunbLTpOM OO0 coAaepxaHus kucropoga He ©Gomee 0,9 mr 02 Ha 1 wr
[OBYXBaneHTHOro xenesa.

Xapaktepuctukn UNbTPYHOLWEro Cros M TEXHONOrM4eckne nokasaTtenu
OCBETNUTENbHbLIX (PUNLTPOB NPUBEAEHBLI B Npwn. 16.

5.8 MarHutHyto 06paboTky BOAbl HagneXWT OCyLecTBnATb B
3MNeKTPOMarHUTHbIX annapaTtax Unu a annapartax ¢ MOCTOSAHHLIMY MarHMTamu.

5.9 lMpu BbIGOpPE 06e3xene3nBaLLnX PUNLTPOB U MarHUTHLIX annapaToB
cnegyeT NpMHUMaTh:

NPOU3BOANTENBHOCTb — MO MaKCMMarbHOMY YaCOBOMY pacxofy BOAbl Ha
ropsiuee BogocHabxeHue, T/y;

KonmM4ecTBo — no Tpebyemoi npon3BoauTensHocT 6e3 pe3epBa;

5.10 HanpsikeHHOCTb MarHMTHoro nonsi B paboyem 3a3ope MarHUTHOro
annapara He formxkHa npesbiwartb 159 - 10% A/m.

B cnyyae npuMeHeHMs1 SnEeKTPOMAarHWTHbIX annapaToB Heobxooumo
npeagycMaTpyBaTh KOHTPOIb HAMPSXXEHHOCTU MarHUTHOrO MONA Mo cune Toka.

5.11 [Ona peaspaunv BOAbl OOMKHbI  MPUHMMATBCA TEpPMUYECKME
Aeaspatopsl no FOCT 16860, kak NnpaBuno, CTpyrHble BepTUKanbHbIE.

[ns BakyyMHON Oealspaumy OOMycKaeTcs WMCMonb3oBaTb AeaspaTopbl CO
CTPYWHbIMW TapenbyaTbiMi KONIOHKaMu Npu UCXOOHOW Bode C kapboHaTHou
XKECTKOCTbIO OT 2 A0 4 Mr-3KB/lT UMM C KOMOHKaMyM C HacagodHbIMU
KepamnyeckMmMmn KornbLamu npu Boge ¢ kapboHATHOW XECTKOCTb A0 2 Mr-
3KB/N, Npu Boge C kapbOHATHOW >KECTKOCTbo OT 4 OO0 7 Mr-9KB/N LOIDKHbI
MCMNONb30BaTbCA [easpaTopbl CO CTPYWHbIMW TapenbyaTbiMU KOMOHKaMu B
coyeTaHuu C MarHnTHon obpaboTKol BOAbI.

B aTmocogepHbix geaspaTopax MNpuM UCXOOHOW Boge C kapGoHaTHow
XKECTKOCTbIO A0 2 Mr-3KB/N AOMyCcKaeTcs NPUMEHATb CTPYMHbIE TapenbyaTtble
KOMOHKM.

5.12 lMpowunsBoaMTenbHOCTL AeaspaTtopa, T/4, NMpUHMMaeTCst Mo cpeaHeMy
pacxogy BoAgbl Ha ropsiiee BogocHabxeHue. Yucrno geaspaTopoB AOMKHO
ObITb MUHMMarnbHbLIM, 6e3 pesepsa.

5.13 PasmelleHne [easpaumoHHbIX KOMOHOK BHE TMOMELLEHUS Ha
OTKPbITOM BO34YyXE HE PEKOMEHOYETCH.

5.14 MNpu pgeaspaumn BoAbl B KayecTBe AeaspauMOHHbIX GakoB criegyeT
npegycmaTtpuBatb 6Ge3HanopHble (OTKpbITbie) Oaku-akkymynsitopbl. Ecnu
nocriegHue TpebyloTCa B CUCTEME ropsidero BOOOCHAOXEeHWs, yCTaHOBKa
[easpaTopHbIX 6aKoB He pekoMeHayeTCs.



5.15 B TennoBbiXx NyHKTax C [Oea’spaToOpHOM YCTaHOBKOW criegyet
npegycMaTpuMBatb BO3MOXHOCTb MOfaYuM BoAbl B CUCTEMY TOpPSiYEro
BOAOCHabXeHns MoOMUMO Jealapartopa.

5.16 BbICOTY YCTaAHOBKM [€a3paTOPHON KONOHKU C OTKPbITbIM 6akom-
aKKyMynaTopoM criefyeT NpuMHUMaTh U3 yCcroBusi, o6ecneymBaroLLero nocryn-
NeHVe AeaspupoBaHHOM BOAbl CAMOTEKOM Ha KOMNOHKM B Gak Npy HamBbICLLEM
YPOBHe BOAbl B 6ake.

5.17 Boga u3 geaspauMOHHOM KOJOHKM B Gak-akkyMynaTtop nogaeTtcsl B
HWXXHIOK YacTb 6aka nog MUHMMAanbHbIA YpOBEHb BOAbI MO TpyGam C oTBep-
ctmamn. OTBepcTMa pacnonaratlTcs BAONb Tpybbl B rOPU3OHTaNbHOM
NOCKOCTMW.

5.18 O6Gs3aTenbHbIMKM 3fIEMEHTAaMN BaKyyMHOro [easpartopa SBMsoTCS
oxraguTenb BbiMapa M rasooTcacbiBalollee YCTPOMCTBO Ans OTBOAA HEKOH-
[OEHCUPYIOLLNXCS ra3oB U NOAAEpKaHNs Bakyyma B JealapaTope.

B kayecTBe rasooTcacbiBaloLLEro yCTponCcTBa crieqyeTt npegycmarpusath
BOZOCTPYWVHbIE KEKTOPbI C Hacocamu u Bakom pabouyer Boapbl. JonyckaeTcs
BMECTO BOOOCTPYMHBIX MKEKTOPOB C HACOCaMM NPUMEHATb BaKyyM-HacoChl.

Ymncno HacoCoB U IKEKTOPOB criedyeT NpeaycMaTpuBaTtb He MeHee ABYyX K
Kax4oW AeaspaurOoHHON KOMNOHKE, OOWH N3 KOTOPbIX SBMSETCH PE3ePBHbIM.

5.19 [ns 3awwuTbl BHYTPEHHEN NOBEPXHOCTN 6akoB-akKkyMynsaTOpoB OT
KOpPPO31KN 1 LeadpupoBaHHON BOAbI 8 HUX OT aapauun, Kak npaesuno, cnegyet
NPUMEHATL FEPMETUIUPYIOLLYIO0 XuAKocTb Mapku Al-4U. TMpu stom B
KOHCTpykunn Gaka cregyeT npegycmatpuBaTb YCTPOWCTBO, MCKIOYaloLiee
nonagaHue  repmMeTUsMpylolen  XUOKOCTM 8  CUCTEMY  rOpsiyero
BOOCHabXeHus.

JonyckaeTca nNpuMeHATb KOMOWHaUMIO 3awuTel GakOB OT KOppO3uUu W
BOAbl OT aspauuv C NMOMOLLbI0 aHTUKOPPO3MOHHBIX MOKPLITUIA (Hanpumep, Ha
OCHOBE LMHKCUNMKaTHOM komno3unumm «Bapbep IM»), a Takke kaTtogHowm
3alLUMTbl, METANNN3ALNOHHBIX MOKPLITUIA B COYETAHUU C aHTMadpaLMOHHbIMU
nnasalwWyM/M  WIapVKaMy,  U3rOTOBMEHHbBIMW M3  BCMEHUBaLerocs
nonMMepHoro MaTepuana.

Mpn oTcyTcTBMM BaKkyyMHON pfAeaspauum 3awuTtbl Bodbl B 6akax oOT
aspaumm He TpebyeTcs, a BHYTPEHHSS NOBEPXHOCTb GakoB AoOrmKHa ObiTb
3almuieHa OT KOppo3vMM 3a CYET MPUMEHEHUS 3alMTHBLIX MOKPLITUIA WUAn
KaTOAHOWN 3aLUMThI.

5.20 CwunukatHyto 06paboTky Bogbl M ee nojlienadnsaHuve,
OCyLLIECTBNSIEMbIE COBMECTHO C pgeaspauuwen (cm npun. 15), cnegyet
npegycmaTtpvBaTtb nytem Ao0OaBneHnst B UCXOAHYH BOAY pacTBopa XXWUAKOro
HaTpueBoro ctekna, nsrotosnsemoro no FOCT 13078.

CvnukaTHbIi  MOAyNb >KMAKOTO HATPUEBOro CTekna [JOoMmkeH ObiTb B
npegenax 2,8—3,2, npu OTOM MeHblUee 3HavYeHne wmopyna cnegyet
NPVYHUMAaTb MpU UCXOOHOW BOAE C OTpuLaTeNnbHbIM MHOEKCOM HaCbILEeHUS,
fonbluee—C  MONOXWTENbHBIM  MHOEKCOM  HacbiweHuda.  [lonyckaetcs
NPYMEeHeHNe BbICOKOMOAYIIBHOTO XMOKOrO CTEKna C CUIMMKaTHbIM MOAyrem
3,8 — 4,2 cpupmbl «KapTak».

MpepenbHo ponyctumas koHueHTpaums (MAOK) coeguHeHun kpemuus 50
mMr/n (B nepecyete Ha SI02'3) B ykasaHHyl BenuMYMHY BXOOAT HadanbHas
KOHLEHTpauMs SIO®s B MCXOOHOW BOAE W [03a BBOAMMOMO KUAKOTO
HaTpPMEBOro cTekna.

MopwenaymMBaHne  [OMyckaeTCcsi  Takke  OCYWECTBNATb  ApYruMun
peareHTamu, ygosneTBopsowumn TpebosaHmio n. 5.4 HacToswero csopa
npaswun.

5.21 [o3y XWOKOro HaTpWeBOro CTekna, BBOAUMOIO AN CUIMKaTHON
06paboTkn BoAbl, criegyeT NpUHUMaThb no npun. 17.

Ons nopgwenayvBaHns BOAbl criedyeT nNpedycMaTpvBaTh BBEAEHVE B
MCXOAHYI0 BOAY >XWAKOrO HAaTPUEBOro CTEKNa B Konu4yecTtse 2,8 Mr (B nepecye-
Te Ha SI0%; ) Ha 1 mr cesA3biBaemon yrnekncnoTbl (CO2), HO He Bbiwe 50 mr/n
C y4eTOM HauarnbHoii KOHLEeHTpaLmmn SIO*s B UCXOHOM BOAE.

5.22 [losnpoBaHWe pacTBOopa >XWOKOFO HAaTPUMEBOrO CTekna Ans
cunukatHon obpaboTkv 1 nopllenavmBaHns Bogbl MpegycMaTpuBaeTcs C
NMOMOLLIbI0 BbITECHUTENBHOMO LWanboBoro Ao3atopa, ycTaHaBnuBaemoro 6e3
pesepBa. [onyckaeTcs nNpUMEHEHME aBTOMAaTU3MPOBAHHbBIX MITYHXEPHbIX
HaCOCOB-[,03aTOPOB.



5.23 MecTo BBOZa pacTBOpa XWAKOro HAaTPUeBOro CTekna B Bogy cnegyet
npegycmaTpuBaTb:

npu kapbOHATHOW XECTKOCTU WCXOAHOW BoAbl A0 4 Mr-akB/m — B
TpybonpoBoA X0noaHOWM BoAbl 4O BOAOMNOAOrpeBaTENS;

npu kapboHaTHOM >kecTkocTM ©Gonee 4  Mr-akB/m M Hanmuuum
LUMPKYNAUMOHHOrO TpybonpoBoaa B CUCTEME LEHTPANM30BaHHOIO FOPSYEro
BOAOCHabxeHuss — u TpyGonpoBoa HarpeBaemol BoAbl HEMOCPEeACTBEHHO
nepen NoAcoeaMHEHNEM LMPKYNSLMOHHOro TpybonpoBoaa, a npu oTCyTCTBUM
LMpKYNSUMOHHOrO TpyGonpoBoaa — B TpyGonpoBog ropsiveit Bodbl nocne
BOAOMNOAOrpeBaTens.

5.24 [na TEexHOMOrnm4eckoro KOHTPONsA kadectBa ob6paboTaHHOM BOAbI
HeobxoaMMO NpedycMaTpuBaTh YCTPOMCTBO LUTYLIEPOB C KpaHaMu YCIOBHbIM
anaveTtpom Dy = 15 Mm Ha TpybonpoBogax obpaboTaHHON BoAbI.

Ha npo6ooTGopHbIX TpybonpoBodax AOSKHbI — NpedycmaTtpyBaTbes
XONOAUNbHUKM Ans oxnaxaeHns npob go 40 °C. B cnyyasx koHTpons
coaepXXaHus B Bofe pacTBOPEHHOro KUcriopoga W xenesa LiTyuep otbopa
npo6, noaBoasAwmii TpybonpoBoa W 3MEEBMK XONOAWMSbHUKA  OOSKHbI
npeaycMaTpuBaTbCs U3 KOPPO3NOHHO-CTOMKUX MaTepuasos.

6 OTOMJIEHUE, BEHTUNALUA, BOOONPOBOA N KAHAITU3ALIUA

6.1 lMpu nNpoeKkTMpoOBaHWM OTOMMEHUs, BEHTUMALMM, BOLAOMNPOBOAA U
KaHanusaumu TennoBbiX MYHKTOB crieayeT BbINOMHATL TpebosaHus CHull 2.
04. 05-91%, CHuIM 2.04 01-85, a Takke ykasaHusl HacTosLLEro pasgena.

6.2 OTonneHne NOMeELLEHUA He NpegycMaTpmBaeTCs, ECNN UMEIOLLNECS B
HWUX TennoBblgenexHms ot obopyaoBaHusa 1 TpybonpoBOAOB AOCTATOYHbI AMS
oborpeBa 3TUX NOMELLEHUN.

Mpu Heo6XoAMMOCTM YCTPOWCTBA CUCTEM OTOMMEHUS, OTAENBHO CTOALMUX
TENNOBbLIX MYHKTOB, 3TW CUCTEMbI CreayeT NpucoeaunHaTb K Tpybonposogam
TENMOoBbLIX CETEN Ha BbIXOAE M3 TEMSIOBOrO MyHKTa C YCTAHOBKOW Anadparmbl
ONsi raweHns M3bbITOYHOro Hanopa.

6.3 B TennoBbix nyHKTax [OMkHA nNpeaycMaTpuBaTbCs MPUTOYHO-
BbITS)KHAs BEHTUMSLMS, paccumTaHHasa Ha BO34yXO00MeH, onpeaensiembii no
TennoBblgeNeHusiM oT TpybonpoBoAoB 1 060pya0BaHUS.

TemnepaTypa Bo3gyxa B paboyei 30HEe B XONMOAHbIA U MNEpPexonHbIn
nepvoael roga gomxkHa 6biTb He 6onee 28 °C, B Tennbl nepuog roga —He
b6onee yem Ha 5 °C Bblle pacyeTHOM TemnepaTypbl HAPY>XHOrO BO3gyxa Mo
napameTtpam A.

Mpu pasmeLleHnn TeNMNOBbIX MYHKTOB B XUJbIX U OOLLECTBEHHbIX 3A4aHUAX
cnegyeT NpPOU3BOAMTL MPOBEPOYHBLIN pacyeT TEMMOMNOCTYMNIEHUA U3 nome-
LEeHNs TEnnoBOro MyHKTa B CMEXHble C HUM nomelleHusa. B cnydae
NPeBbILWEHNS B 3TUX MNOMELLEHUAX [OMNYyCTUMOW TemnepaTypbl BoO3gyxa
cnegyet npegycmartpuatb MeponpuUaTUs no OOMNOMHUTENBHON
TENNOU30MALNM OrpaXaatoLLUmMX KOHCTPYKLMIA CMEXHBIX MOMELLEHIA.

6.4 [pounctky TpybonpoBoAOB B TEMfoBbiX MNYyHKTax W CUCTEM
notpebneHusa TenmnoTbl criegyeT Npov3BOAUTbL BOAONPOBOAHOW BOAOW WU
CcXaTbiM BO34yXOM.

6.5 OnopoxHeHne TpybonpoBooB M 060pyaoBaHUS TEMNMOBbLIX MYHKTOB U
cuctem noTpebneHvs TennoTbl [OIMKHO OCYLLECTBRATbCS CaMOTEKOM B
KaHanusauumi C paspbiBOM CTPYH 4Yepe3 BOPOHKY, pPakoOBWHY WIu
BOAOCOOPHLIN NpUAMOK. [lpu HEBO3MOXHOCTM 0GecneynTb OMNOpPOXHEHME
CUCTEM CaMOTEKOM [OIDKEH NMPeayCcMaTpyBaTbCsl PyYHOW HAcoC MMM Hacoc ¢
3NEKTPONPMBOAOM.

OnopoxHeHne KoHAeHcaTHbIXx 6akoB npegycMaTpyBaeTCA MO HaMoOpPHbIM
KOHAEeHcaTonpoBoAamM B BOAOCOOPHLIA NPUAMOK [OMyckaeTcsi npegycmat-
puBaTb CNUB KOHAEHCaTa, OCTaBLUeroca B Gake HWXe YPOBHsI BCACbIBAOLLMX
naTpybkoB HacOCOB.

6.6 B nony TennoBoro nyHkTa cnegyeT npegycMatpuBaTtb Tpan ecnu
OTMETKM CWUCTEMbI KaHanu3auum BOLOCTOKA WM MOMYTHOTO ApeHaxa Ten-
NOBbIX CETEW MNO3BOMSOT OCYLLECTBMASATE CAMOTEYHbIN OTBO CryYanHbIX BOA B
3TW CUCTEMbI, UNN BOAOCOOPHbLIV NPUAMOK NPY HEBO3MOXHOCTU CaMOTEYHOTO
0TBOAA Cny4variHbIX BOA,.



6.7 [Ons oTkayku BoAbl M3 BOAOCGOPHOrO MpusiMKa B CUCTEMY
KaHanusaumu, BOAOCTOKA unu MOMYyTHOrO  [peHaxa  [OIKeH
npegycMaTpuBaTbCsl OAUH ApeHaxHbl Hacoc (Ge3 pesepsa) B nopsemHbix
TEMMOBbIX MyHKTaxX [OJDKHbI MpedycMaTpyBaThCsl [Ba APEHaXHbIX Hacoca C
3neKkTponpuBoAamMn OOWMH M3 KOTOpbIX — pe3epBHbI. Hacoc, npepHa-
3HAYEHHbIN AN OTKauykuM BOAbI M3 BOAOCOGOPHOrO MpusiMKa, He AomnyckaeTcs
1Cnonb3oBaTh Ans MPOMbIBKMA CUCTEM NOTPEGEeHUs TennoThbl.

7 ANEKTPOCHABXEHUE U SNNIEKTPOOBOPYJOBAHUE

7.1 TMpy NPOEKTUPOBAHUN INEKTPOCHADXEHMS U 3MeKTpoobopyaoBaHMS
TENNOBbIX MYHKTOB CreAyeT PyKOBOACTBOBAaTbCA TpeboBaHusmu «[paBun
YCTPOWCTBA aneKTpoycTaHoBoK» (MYJ) n ykazaHuaMM HacTosLero pasgena.

7.2 TennoBble NMYyHKTbl B YaCTW HAAEXHOCTU 3MEKTPOCHabXeHusa crieqyet
OTHOCUTb K amnekTponpuemHukam |l kateropum nNpu yCTaHOBKE B HUX Mog-
KauMBaIOLLNX CMECUTESTbHBIX U LIMPKYNALMOHHBIX HACOCOB CUCTEM OTOMIIEHWS,
BEHTUNSALMM U TOPSLLErO BOOOCHADXKEHWS, @ Takke 3arnopHOM apMatypbl npu
TeneynpasneHuun.

7.3 B TennoBbIXx nNyHKTax crnegyeTr npegycMaTtpumBaTh  pabouee
WCKYCCTBEHHOE oOcBelleHve nAna VI paspsga  3puTenbHon paboTbl U
aBapuiiHOe OCBELLEHNME.

7.4 DnexkTpuyeckMe ceTu AOoIKHbl obecrnevmBaTb BO3MOXHOCTb paboThl
CBapOYHbIX annapaToB U PYYHOrO 3NEeKTPOMEXaHNYECKOro MHCTPYMEHTa.

7.5 MecTHOe ynpaBrneHue 3agBuxkamu ¢ 3aneKTponpMBogamMmu 1 Hacocamu
ans noasemMHbix LITIM gomkHo ay6nmpoBaThCsl ANCTAaHUNOHHBIM YNpaBrieHnem
CO LWMTa, pacrnofOXeHHOro Ha BbICOTE He HWXe MNNaHWMPOBOYHOW OTMETKU
3eMnu.

7.6 3nekTpoobopygoBaHue AOMKHO OTBevyaTb TpeboBaHuam Y3 gnsa
paboTbl BO BMaXHbIX NMOMELLEHUSIX, @ B NMOA3EMHbIX BCTPOEHHBLIX U NMPUCTPO-
€HHbIX TEMMOBbIX MYHKTAX — B CbIPbIX MOMELLEHUSX.

7.7 Ans meTannuyeckux YyacTemn 3reKTpoyCTaHOBOK, HE HAXOASLWUXCA nog
HanpsXeHneM, JOMKHO ObITb MPeayCMOTPEHO 3a3eMIIEHME.

8 ABTOMATU3ALIUA U KOHTPOIb

8.1 CpeactBa aBToMaTM3aunm n KOHTPONsA OOMkHbI obecneynBaTh paboTy
TENnoBbIX NMYyHKTOB 6Ge3 MOCTOSIHHOrO OOCMyXMBatoLLlero nepcoHana (c npe-
6bIBaHMem nepcoHana He 6onee 50 % paboyero BpemeHn).

8.2 ABTOMaTtu3auusi TENMNOBbIX MYHKTOB 3aKPbITbIX W OTKPbITbIX CUCTEM
TennocHabxeHus JomKHa obecneynBaTh:

nogaepxaHve 3afaHHOW TemnepaTypbl BOAbl, MOCTynawLwWen B CUCTEMY
ropsiiero BogocHabxeHus;

perynupoBaHne nogayn TennoTbl (TENMOBOro MNOTOKA) B CUCTEMbI
OTOMNMEHUS B 3aBMCMMOCTU OT U3MEHEHUS NapaMeTpoB HAPYXXHOro Bo3dyxa C
uenblo nopaepXaHus 3agaHHOM TemnepaTypbl BO3gyxa B OTannuBaeMbiX
NOMELLEHMSX;

orpaHMyeHVe MakCMMarnbHOro pacxoda BoAbl U3 TEnnoBOW ceTu Ha
TennoBOW NMYHKT NyTEM MPUKPLITUA KnanaHa perynaropa pacxoga TenfnoTbl Ha
OTOMNMNEHME 3aKPbITbIX CUCTEM TennocHabXeHus Ons OTAENbHbIX XUMbIX Y
OOLLECTBEHHbIX 34aHUA U  MUKPOPAMOHOB C MaKCUMarbHbIM  TEMMOBbIM
NOTOKOM Ha BEHTUNAUMIO MeHee 15 % mMakcumaribHoro TensoBOro NoToka Ha
oTonneHve nMbo nyTem NPUKPLITUSA KnanaHa perynaropa TemnepaTypbl Bogbl,
MocTynarLlen B CUCTEMY TOpsivero BOAOCHAOXEHUS B TEMMOBbIX MyHKTaX
OTKPbITbIX CUCTEM TEMnnOCHaOXEeHNs1 MU 3aKpbITbIX CUCTEM TennocHabxeHus
NMPOMBILUSIEHHbIX 30aHWUIA, a TakKe XXWUbIX MUKPOPAMOHOB U OBLLECTBEHHbLIX
30aHUA ¢ MakcuMarbHbIM TEMNNOBLIM MOTOKOM Ha BeHTuUnauuio Gonee 15 %
MakcuMmMaribHOro TEMSI0OBOro NOTOKa Ha oTonneHue. [JonyckaeTca orpaHnyeHne
MaKcumarnbHOro pacxofa BOAbl U3 TEMNMOBOW CETW Ha TEMMOBOW MyHKT NyTem
YCTAHOBKM  CneuuanbHOro perynsatopa C  KlanaHoOM Ha  nojawoLliem
TpybonpoBoge. 3Ty Xe porb BLINOMHSET PErynsatop MocTosiHCTBa pacxoga
BOAbI, yCTaHaBNMBaeMbI Ha nepembldke || cTyneHn Bogonogorpesarens (Cm.



puc. 8) Mpu OTCYTCTBMU PErynaATOpOB pacxoda TennoTbl Ha OTOMMEHWE U
3aKpbITOW 3a4BUXKKE Nepemblvkn b;

nopaepxaHue Tpebyemoro nepenaga AaBneHWi BOAbl B NOAAOLLEM U
obpatHom TpybonpoBogax TennoBbix ceTel Ha Beoge B LTI wnu UTM npu
npeBbILLIEeHNM hakTM4eCcKoro nepenaga AasneHun Hag Tpebyemebim 6onee yem
Ha 200 kla;

MUHMManbHOe 3aJaHHOe AaBreHne B obpaTHOM TpybonpoBode cucTeMbl
OTOMMEHMS MPU BO3MOXHOM €r0 CHUXKEHWUN;

nopgaepxaHue Tpebyemoro nepenaga LaBreHVWn BOAbI B MOAAKOLWEM U
obpatHoM Tpy6GonpoBogax CUCTEM OTOMMEHUS B 3aKpbITbIX CUCTEMaX Temno-
cHabXeHns npu OTCYTCTBUM PErynsaATOPOB pacxofa TenrnoTbl Ha OTOMMeHue
(cm. puc. 7, 8), a Takke YCTaHOBKE KOPPEKTUPYIOLLMX HACOCOB, XapakTepuay-
IOLLUMXCS U3MEHEHMEeM Hanopa B npegenax 6onee 20 % (B AvanasoHe
paboumMx pacxofoB) Ha nepembldke Mexay obpaTHbiIM W MOoAaLLUM
Tpybonposogamu TeNoBon cetun (cM. puc 1, 2);

BKIIIOYEHME U BbIKIIOYEHUE MOAMUTOYHBIX YCTPOWCTB ANA noadepKaHust
CTaTMYeCcKoro [AaBfeHnss B cucTeMax TennonoTpebneHws npu ux Hesa-
BMCMMOM MPUCOEAVNHEHUY;

3awmTy cucteMm notpebneHus TennoTbl OT MOBbIWEHWS OABREHVUS WUnv
TemnepaTtypbl BoAbl B TpybonpoBogax 3TUX CUCTEM MpPW BO3MOXHOCTU Mpe-
BbILLEHUSA AOMYCTUMbIX NApaMeTPOB;

nogaepXaHne 3adaHHOro [aBfieHus BoAbl B CUCTEME  TOpsiYEro
BOJJOCHa0XeHus;

BKIHOYEHMWE U BbIKMOYEHNE KOPPEKTUPYHOLLMX HACOCOB;

GrOKMPOBKY BKIIOYEHMS PE3epBHOrO Hacoca Mpu OTKMYeHun paboyero,
3aLLUMTy CUCTEMBI OTOMMEHUS OT OMOPOXXHEHMS NPeKpaLleHue noaayv Boapl B
Oak-akkyMynsTop wnu B paclwupuTenbHbin  6ak  Mpu  HE3aBMCMMOM
NPUCOEAVHEHUN CUCTEM OTOMIEHMS MO OOCTWKEHUN BEPXHEro YpOBHSA B Hake
N BKITHOYEHUE MOANMUTOYHBIX YCTPONCTB NPU JOCTUXKEHMUN HUXKHETO YPOBHS;

BKIIIOYEHME W BLIKIIOYEHME OPEHAXHbIX HACOCOB B MOA3EMHbIX TEMMOBbLIX
NyHKTax No 3agaHHbIM YPOBHSAM BOAbl B APEHAXXHOM MPUSIMKE.

MpumeyaHue — ABTOMaTU3ALMIO [E€a3PALMOHHBIX YCTAHOBOK PpeKkoMeHAyeTcs
npegycmatpmsaTtb B cooTBeTcTBUM co CHuUIT 11-35-76.

8.3 [ns yuyeTra pacxoda TennoBbiXx MOTOKOB W pacxoda Boabl
notpebutensMn OOMKHbI NpegycMaTpuBaTbCs npubopbl yyeTa TeMnoBON
3HEepruu B COOTBETCTBUU C «[1paBunamm yyeta oTnycka TEMNOBON SHEPTUNY.

8.4 Tpn HEe3aBMCUMMOM MPUCOEAMHEHUN CUCTEM OTOMSMEHUSI K TEMMOBbLIM
ceTaAM crieqyeT npegycmaTpuBaTh ropsvyeBOAHbIN BoAoOMep Ha Tpybonposoae
ONsi NOANUTKN CUCTEM.

8.5 Pacxogomepbl M BOOOMEpPbl  OOMXHbl  pacCyYUTLIBATLCSA  Ha
MaKCMManbHbIN YacoBOW pacxof TennoHocmTens no npun. 10 n nogbupatbes
Tak, 4TOObl CTaHOapTHOE 3Ha4YeHue BEpPXHEro npegena M3mMepeHusi Gbino
GrvKanLMM NO OTHOLLEHMIO K 3HAYEHMIO MaKCMMarnbHOro YacoBOro pacxoaa.

8.6 lNpvMeHeHne B OTKPbITBIX CUCTEMAx TennocHabXeHWs u cuctemax
ropsiyero BoAoCHabXeHNs1 pTyTHbIX AMMaAHOMETPOB HE [LOMNYCKaeTCs.

8.7 dnvHa npsmbIx y4acTkoB TpybonpoBoaa 40 U Mocne U3MepuTernbHbIX
YCTPOWCTB pacxoAOMepOB AOJKHa ONpeaensaTbCa B COOTBETCTBUN C MHCTPYK-
LMsIMM Ha Npubopbl.

8.8 lMpu nogaye OT UCTOYHMKA TENNOTbl NOTPEOMTENO Mapa HECKOMbKMX
pasnu4yHbIX NapameTpoB AOMyckaeTcd ANs y4yeTa BO3BPaLLAeMOoro KOHAEH-
cata npegycmaTtpvBaTb OOWH pacxogomep Ha oblleM KoHAeHcaTonpoBoae
nocrne KOHAEHCaTHbIX HACOCOB.

8.9 B TenmnoBbIX MyHKTax C pacxogom TennoTbl Gonee 2 3 MBT, Kak
npaBuno,  AOSKHbI  MNpegycMaTpuBaTtbCsl  Credylolme  KOHTPOJSbHO-
n3MmepuTernbHble Npubopbi:

a) MaHOMeTpbl camonuLyLline — Mocre 3anopHov apMaTypbl Ha BBOAE B
TENNOBOWM MYHKT NnoAatoLero n obpaTHoro TpybonpoBOAOB BOASIHbIX TEMOBbLIX
ceTel, NaponpoBOAOB U KOHAEHCATONPOBOAOB.

6) MaHOMeTpbI NoKa3sbiBaKLLNE:

0O 3anopHoi apmaTtypbl Ha BBOAE B TEMNNOBOW MyHKT TpybonpoBoaos
BOASHBIX TEMNMOBbIX CETEN, MaponpoBOAOB N KOHAEHCATONPOBOAOB;



Ha pacnpegenuTenbHOM W COOPHOM KOMMeKTopax BOASHbIX TennoBbIX
ceTel U NaponpoBOAOB, MOCME y3na CMeLIeHusi, Ha mnaponpoBodax A0 U
nocne peayKUMOHHbIX KnanaHos;

Ha TpybonpoBodax BOASHbIX TEMNMOBbIX CeTe W naponpoBodax A0 U
nocne perynaTopos AABNEHNS;

Ha nogawLwmx TpybonpoBogax nocne 3arnopHOM apmaTtypbl Ha KaOoM
OTBETBIEHUUN K cucTeMaM notpebneHus Tennotbl U Ha obpaTHbIX Tpybonpo-
BOAAX A0 3anopHON apmaTtypbl — 13 cMCTeM NoTpebneHns TennoTsl;

B) WTyUepbl AN MaHOMETPOB — [0 W MNOCfe rpA3eBMKOB (PUIbTPOB 1
BOAOMEPOB;

r) TepMOMETPbI CamOnuLLyLLIMe — MOCre 3arnopHOW apmaTypbl Ha BBOAE B
TEnnoBown NyHKT TPybonNpoBoAOB BOASHbLIX TENSOBLIX CETEW, MaponpoBOAOB U
KOHOEHCaTONpOoBOAOB;

[) TepMOMETPbI NOKa3bIBaloLWME:

Ha pacnpegenuTensHOM U COOPHOM KOMMekTopax BOASAHbIX TEnroBbIX
ceTeln 1 NaponpoBOAOB;

Ha TpybonpoBoaax BOASHBIX TEMNMOBbLIX CETEN NOCMe y3rna CMeLUeHns;

Ha nogawwmx u obpaTHelx TpybonpoBodax W3 KaXOgow CucTeMbl
notpebneHns TennoTbl N0 XOA4y BOAbI Nepes 3aABUXKKON.

8.10 B TennoBbix NyHKTax C pacxogoM Tennotbl 00 2,3 MBT gomkHbl
npegycMmaTpuBaTbhCs:

a) MaHoMeTpbl NokasbiBatoLme:

nocrne 3anopHoOW apmaTypbl Ha BBOAE B TEMNSIOBOW MyHKT TpybonposBoaos
BOASHBIX TEMNMOBbLIX CETEN, MaponpoBOAOB N KOHAEHCATONPOBOAOB;

nocre ysna CMeLleHus;

0O W nocne perynatopoB [AdaBneHus Ha TpybonposBodax BOAAHbIX
TEnnoBbIX CeTelr 1 NaponpoBOAOB;

Ha naponpoBogax Ao 1 Nnocne peayKUMOHHbIX KranaHos;

Ha nogawLlmx TpybonposBogax nocne 3amopHOM apmaTtypbl Ha KaAoM
OTBETBIEHUN K cucTeMaMm notpebneHus TennoTbl U Ha obpaTHbIX Tpybonpo-
BOAAX A0 3aMOPHON apmaTypbl — 13 cMCTeM noTpebnexHns TennoTsl,

6) Wwryuepbl 4N MaHOMETPOB:

[0 3anopHon apmaTtypbl Ha BBOAe B TEMMOBOW NyHKT TpybGonpoBoaoBs
BOASHBIX TEMNOBbLIX CETEN, MaponpoBOAOB N KOHAEHCATONPOBOAOB;

A0 U1 nocne rps3eBUKoB, MUMLTPOB U BOJOMEPOB,

B) TEPMOMETPbI NOKa3sblBaloLLue:

nocrne 3anopHoOV apmaTypbl Ha BBOAE B TEMNSIOBOW MyHKT Tpybonposoaos
BOASHBIX TEMNOBbLIX CETEN, MaponpoBOAOB 1 KOHAEHCATONPOBOAOB;

Ha TpyGonpoBoAax BOASHbLIX TEMMOBLIX CETEW NOCHe y3na CMeLLeHNs;

Ha obpaTHbIx TpybonpoBogax M3 cuctem noTpebrneHust TennoTbl No xoay
BOAbI Nepea 3agBuKKaMm.

8.11 T[lokasblBalolMe  MaHOMETpbl U TepMOMEeTpbl  OOJKHbI
npegycmaTpuBaTbCsl Ha Bxoge W Bblxoge TpybonpoBOdOB rpetolien K
HarpeBaeMoW BOAbl AN KawdoW CTyneHW BoJomnogorpesaTteneil cucrtem
ropsiyero BO4OCHabXeHUsi 1 OTONMEHMS.

8.12 TlMokasbiBalolime MaHOMeTpbl AOSKHblI MpedycMaTpuBaTbCst nepeq
BCAaCbIBaOLWMMM U NOCHEe HarHeTaTernbHbIX NaTpyOGKOB HACOCOB.

8.13 lNpwn ycTaHOBKE CaMOMULLYLLMX TEPMOMETPOB M MaHOMETPOB crneayeT
npegycmaTpuBaTb KpOME HUX Ha Tex e Tpybonposogax LWTyuepbl Ans
noKasblBaloLLMX MaHOMETPOB M IMnb3bl ANsi TEPMOMETPOB.

8.14 B cnyyasx korga npubopbl yyeTa pacxoga TennoTbl KOMMMEKTYTCs
CaMONULLYLLUMWN UM MOKa3bIBAKOLWMMM pacxoAomMepamMmn, TepMoMeTpaMu 1
MaHomeTpamu npegycmaTpuBatb aybnupytouine KOHTPOMbHO-
n3mepuTenbHble Npubopsbl He cneayer.

8.15 ABTOMaTM3auMO U KOHTPONb YCTAHOBOK cbopa ¥ BoO3BpaTa
KOHOeHcaTa crnegyeT npegycmartpueaTb B o6beme, ykazaHHoM B CHul 2. 0.4
07-86* onsa KOHOEHCATHbIX HACOCHBbIX.

8.16 [na p[easpauMOHHbIX YCTAaHOBOK criegyeT npedycMaTpuBaTh
cnepyoume KOHTPONbHO-U3MepUTENbHbIE npubopbi: TEPMOMETPbI,
nokasblBalolime, ykasaTenu ypoBHA BoAabl B 0akax, MaHOMeTpbl,
nokasbiBaloLe 1 camonuLuyLume.



8.17 Ha mMecTHOM LWMTe ynpaBneHusl crnegyeT npegycMaTpuBath
CBETOBYIO CUTHaNM3aumio O BKIIOYEHWM PE3epPBHbIX HACOCOB U AOCTWKEHUU
cnegyLmMX NpeaernbHbIX NapaMeTpoB:

TemnepaTtypbl BOAbl, MOCTyNarLLen a CUCTEMY ropsyero BogocHabxeHus
(MUHMManbHas — mMakcumansHas);

AaBneHns B obpaTHbiX TpybonpoBodax CUCTEM OTOMMEHWS KaXaoro
3gaHna  unn B obpaTHoMm TpybonpoBoge pacnpedenuTenbHbIX ceTen
oTonneHus Ha Bbixoge n3 LTI (MMHMManbHble — MakcuMarbHbIE);

MUHUManbHOro nepenaga [AdasBneHuWin B nogawowem u obpaTtHoMm
Tpybonposoaax TEMMOBONW CETU Ha BxoAe W Ha Bbixoge u3 LTI,

YPOBHeW BOAbl NNy KoHAeHcaTa B 6akax U BOJOCOOPHBIX NPUsSMKax.

Mpu NpyMeHeHMn perynsaTopoB pacxofa TEennoTbl Ha OTONNeHne cnegyeT
npegycmaTpuBaTb CUrHanM3aumMio O MNpeBbIEHNN 33a4aHHOW  BENUYUHBI
OTKIMOHEHUSI perynmpyemoro napamMeTpa.

8.18 Metoaguka pacyeTa rpacumkoB perynupoBaHus nogadv TennoTtbl Ha
oTonfeHve y notpebutenen, nNogaepxuBaemMbix CUCTEMOW aBTOMaTU3aLmMu,
npegycmaTpvBaeMon B TEMnoBbIX MyHKTax npuBegeHa B npun. 18. [lpwu
pacyeTe aTMX rpaduKoB criegyeT yyuTbiBaTb MNPUHATLIA PEXUM perynu-
poBaHWSA OTMyCka TEnmnoTbl HA WCTOYHUKE, BHYTPEHHWE TEMnoBblAENEeHNs B
NoMeLLEeHUsIX 34aHNIA N COOPYXXEHU, METEOPONOrMYeckne YCroBus u Ap.

9 ANCNETYEPU3ALIUA U CBA3b

9.1 IMcTaHUMOHHBIN KOHTPOIb 3a paboTon obopyaoBaHMsa 1 napameTpamu
TEennoHOCUTENs OCYLEecTBNSAeTCA B AUCMETYEPCKUX MyHKTax npeanpusatus
TennoBbIX ceTen, obbeauHeHHow pucneTyepckon cnyxbe (OAC) >xunoro
panoHa, NPOMbILUIEHHOIO U CENbCKOXO3ANCTBEHHOrO MNPeanpuaTUS Unu Ha
LUTE ynpaBneHns UCTOYHMKA TENMOoThI.

Mpn TennocHaGXeHWM OT KOTemNbHbIX MoLlHOCTbIO 35 MBT M MeHee
avcneTyepum3aumnio npegycmatpusatb He peKoMeHayeTcs

9.2 lncnetyepmsaumnsa oCyLLECTBNAETCS:

aBapuHo-nNpeaynpeanTenbHOW CUrHanusaumMen nytem nepegavvm ogHoro
o6LLero cBeTo3BYKOBOroO CUMrHana O HapylleHUsX pexumoB paboTbl, npegyc-
MOTpeHHou B n. 8.17;

OVCTaHUMOHHBLIM  yrpaBfeHnemM TerneMexaHu3auuen, Kak npaswuno, B
TeneMexaHn3nMpoBaHHbIX CUCTEMaX TennocHabXeHus.

Mpn otcytctBumr OAC Ha NPOMBLIINIEHHOM UMW CEFNbCKOXO3NCTBEHHOM
npeanpuaTMM  criegyeT npegycmatpuBath aBapuUMHO-NpeaynpeanTenbHYo
CUrHanM3aumio U3 MHAMBMAYanbHbIX TENNOBLIX NyHKTOB B LITT.

9.3 [ucTaHumMoHHOE YynpaeneHuwe cneayeT npepgycMaTpueatb npu
060CHOBaHUM ANA KnanaHoB, perynupyroLwmMx pacxos TennoTel Ha OTOMNMEHNe
1 ropsiiee BogocHabxeHue, B cootseTcTeum ¢ nn. 3.9, 3.10, 3.15u1 3,16 u onsa
Apyron apmatypbl 1 06opygoBaHus.

9.4 lNpu TenemexaHm3auuy npegycMaTpuBaoTCs:

a) TenevM3mepeHne no BbI3OBY CreayoLmnx napaMeTpoB TEMMOHOCUTENS:

TemnepaTtypbl BoAbl B NoAatoliem TpybonpoBoge TENOBOW CETU Ha BXoae
B LUTMN vinn UTM npu otcytctBum LTI, Ons »XnnbiX 1 0OLWECTBEHHbIX 34aHWN
TerneuamepeHue Temnepartypbl npegycMmatpusaeTtca ogHo Ha Bce LTI v UTT
B [JaHHOM MWKpPOpanoHe npu TennocHabXeHnn OT OOHOr0 WCTOYHUKA
Tennothbl;

TemnepaTtypbl BOAbl B nogawlwem u obpatHom TpybonpoBogax CUCTEMbI
OTOMNMNEHUS KaXaoro 3aaHus;

6) TenecurHanu3aumsa nyTem nepegadn ogHoro obLiero CBeTO3BYKOBOro
curHana o HapyLleHUsIX peXxmMMoB paboTbl NpeaycMOTpeHHoro n. 8.17;

B) TereynpaeneHune npu o6ocHoBaHnM B 06beme, yka3aHHOM B 1. 9.3.

9.5 [ns TenmnoBbIX MYHKTOB Npwu pacxoge Tennotbl 2,3 MBT u Gonee
cnepyeT npegycmartpuBaTh TeneoHHYH0 CBA3b C ANCMETYEPCKUM MYHKTOM.

10 TPEBOBAHUSA MO CHUXXEHUIO YPOBHEW LUYMA U BUBPALIUK OT
PABOTbl HACOCHOIO O6OPYOBAHUA



10.1 TpeboBaHusi HacTosiLLero pasgena AOMmkHbl cobnogaTtbes B LEnsx
nNpeaoTBpaLLEHNs MPEBbLILEHNST YPOBHEN Lyma M BMOpauuu, OONyckaembix
FOCT 12.1.003, NOCT 12.1.012 n CHuIT [I-12-77 8 3gaHnNsiXx CO BCTPOEHHbIMMU
TENMOBbLIMM NMyHKTaMK 1 Bnnsnexalinx K TeNSIoBbIM MyHKTaM.

Mpumeyanue — TpeGoBaHUA HacTosALLEro pasgena pacnpocTpaHsTCs Ha
TENnoBblE MYHKTbI MPOMBILUNIEHHBIX U CEMbCKOXO3SANCTBEHHbLIX NPEANPUATUIA, €CIN OHU
npeaycMOTpeHbl TEXHUYECKM 3a4aHMeM Ha NPOEKTUPOBAHWE TEMSIOBOTO NyHKTA.

10.2 TennoBble MNyHKTbl, obOpyayemble Becamu, He [onyckaetca
pa3MellaTb CMEXHO, NoA UMK HaZ NMOMELLEHUSIMU XUIbIX KBAPTUP, ClanbHbIX
W UrPOBbIX AETCKUX OOLUKOJSIbHbIX YYPEXAEHWN, cnanbHbIMU MOMELLEHUSMU
LLUKON-MHTEPHATOB, TOCTMHUL, OOLWIEXUTUIA caHaTopueB, OOMOB OTAbIXa,
NaHCMOHATOB, ManaTaMm U OnepaLMoOHHbIMU OOMbHUL, MOMELLEHMSMU C
AnuTenbHbIM npebbiBaHMeM GOnbHbIX, kKabuHeTamu Bpadein, 3pUTeNbHbIMU
3anamu 3penuuHbIX MNPeanpusATUMi, 3a WCKIIOYEHWEM Tex MyHKTOB, rae
ycTaHaBnuBatTca GecdyHaaMeHTHble Hacockl, obecneumBatoLMe YpOBEHb
3BYKOBOTO [aBMEHUS B CMEXHbIX MOMELIEHMAX, He MpeBbilakLni
ponyctumbir no CHwull 11-12-77.

MpumeyaHue — Ha TennoBble NyHKTbI, B KOTOPbLIX NpeaycMaTpuBaeTCs yCTaHOBKa
6ecyHAamMeHTHbIX HacoCoB TpeboBaHNsA HacTOSLLEro pasaena He pacnpoCTPaHSIIOTCS.

10.3 MuHuManbHoe paccTosiHWE B CBETY OT OTAENbHO CTOALUMX Ha3eMHbIX
LTI oo HapyXHbIX CTEH NOMeELLeHUNn, nepeudncrneHHbix B n. 10.2, OomxHO
NPUHUMaTLCH He MeHee 25 M.

10.4 HapyxHble orpaxaaroLmne KOHCTPYKUMU HAa3EMHbIX TEMOBbLIX MYHKTOB
OOMMKHbI UMETb BEMUYMHY M30NAUMM OT BO3AYLLIHOTO Lyma, onpeaensemyio B
cooTBeTcTBUM co CHul [1-12-77.

10.5 HapyxHble OBepu U BOpoTa TENMOBbIX MYHKTOB HE [OOIMKHbI, Kak
npaBuno, 6biTb HanpaBneHbl B CTOPOHY MOMELLEHWIA MEPEYUCTIEHHBbIX B M.
10.2, n BOMKHbI UMETb YMMOTHEHME NPUTBOPOB C AOMYyCKaeMbliM 3a30pOM Mo
nepumeTpy He Gonee 1 M. [lonyckaeTcs pa3melyatb HapyXHble OBEPU U BO-
poTa B CTeHax TemnmoBbIX MYHKTOB, OOpaleHHbIX B CTOPOHY Hambonee
yAaneHHoro U3 ykazaHHbIX NOMeELLEHUI.

10.6 HeobxogmmocTb npUMeHeHus rnyLmrtenen wyma Ha
BEHTUIALUMOHHBIX MPOEMax B HaPYXHbIX OrpaKgeHWsIX 3BYKOMOTroLaroLlen
06NULIOBKM CTEH 1 NOTOMKa U BbIOOP MX KOHCTPYKLUMU AOIMKHBI ONpeaensaTbest
pacyeTom.

3Bykonornowlaowias  obnuuoBka [OOMkHA — npegycMaTpuBaTbcs U3
HecropaeMblx MaTepuarnos.

10.7 B oTgenbHO CTOSILWMX TENSOBbIX MyHKTaX TOMLWMHA OETOHHOro nona
OOIMKHa NpuHMMaTbea He MeHee 0,2 M NO necyaHon NOACHINKE TOMNLMHON He
meHee 0,2 M. [py 3TOM B HA3EMHbIX TEMMOBbIX MyHKTAX MO AOSMKEH
OTAENATbCA OT HapPYXHbIX OrpaxaatoLmnX KOHCTPYKUUA 3a30pOM LUMPUHON He
meHee 0,05 M ¢ 3anofnHeHNeM ero Neckom.

10.8 B oTOenbHO CTOAWMX TENMOBbIX MyHKTAX peKoMeHayeTcs
npegycMmaTpuBaTb KeCTKOe KpernneHue HacocoB K dyHOAaMeHTy, a BO
BCTPOEHHbIX W MPUCTPOEHHbIX TEMMOBbIX MyHKTAX HAcoCbl crnegyet
yCTaHaBnuBaTb Ha BMOPOM3ONUPYIOLLME OCHOBaHUS, Kak MpaBuno, ¢
NPY>XUHHLIMU BUOpOU3onsTopamu.

Ons coeovHeHuss Tpyb6onpoBogoB C natpybkamu HacoOCOB  [OSKHbI
npegycmatpuBatbCa  rMbkme  BCTaBKM  ANWMHOM He MeHee 1 M,
ycTaHaBnNMBaeMble Kak NpaBuiio, B rOpU3OHTanbHOW MrockocTu. B kavectse
rmbkux BCTaBOK Npu Temnepartype TennoHocuTens ao 100 °C pekomeHayeTcs
NPVHUMAaTb PE3NHOBbLIE HANOPHbIE pyKaBa C TEKCTUIbHbIM kapkacom no FTOCT
18698.

B oTAenbHO CTOALLMX TENMOBbIX MYHKTaX rMOKMe BCTaBKM JOMyCKaeTCs He
npegycMmaTpuBaTthb.

10.9 B mecTtax BBOAa TpybONpOBOAOB, NAYLLMX OT OTAESBbHO CTOALMX NN
NMPUCTPOEHHbIX TEMMOBBLIX MYHKTOB, B 34aHUs XecTkas 3agernka Tpyb B CTeHbl
n pyHOaMeHTbI 3TUX 30aHWIA He JonycKaeTcs.



Pa3smepbl oTBepcTuin Ansa nponycka Tpy6 uvepes cTeHbl U PyHAAMEHTbI
JOMKHbI obecneymBaTb 3a30p Mexdy MOBEPXHOCTAMM TEnnou30NsLMOHHON
KOHCTPYKLUMM TPyBbl M CTPOUTENBbHOM KOHCTPYKUMW 3daHusa. [Ans 3agenku
3asopa crnegyetr  MPUMEHATb  3MacTUYHble  BOAOrasoHenpoHuLaemble
marepwuaribl.

HenoasuxHble onopbl Ha 3aTUX TPybonpoBogax AOMKHbI pa3MelLaTbcst Ha
paccTosiHUM HEe MeHee YeM 2 M OT HapY>XXHOW CTeHbl 30aHus.

10.10 Bo BCTPOEHHLIX U MPUCTPOEHHBLIX TEMMOBbLIX MyHKTaX non Ornopsl
TpybonpoBogoB 1 06opyAoBaHUst MpU UX KPENNEHUU K CTPOUTENbHBIM KOH-
CTPyKUMAM 3gaHusa  HeobxoaMmo npegycmaTpuBaTb  Bubpousonupyowme
NpoKnagku, B Ka4eCcTBe KOTOPbIX PEKOMEHAYETCS NPUMEHSATb PE3UHOBbLIE BMO-
pon30NATOPbI (KOBPUKN).

11 AONOJIHUTENbHbLIE TPEBOBAHUA K NPOEKTUPOBAHUIO
TEMOBbIX NYHKTOB B OCOBbIX MPUPOAHBIX U KITMMATUYECKNX
YCNOBUAX CTPOUTEJIbCTBA

OBLUUE TPEBOBAHUA

11.1 TpuM nNpOEKTUPOBAHWU TEMmoBbIX MYHKTOB B paiioHax C
celiCcMuYHOCTBIO 8 GannoB u 6Gonee, Ha BEYHOMEP3NbIX [PyHTaX, Ha
nogpabaTtbiBaeMbIX TEPPUTOPUSIX U B paiioHax C MpPOcafoyHbIMU OT 3ama-
ynBaHusa rpyHtamm |l Tuna Heobxogmmo cobniogate TpeboBaHusa CHwul
2.02.01-83, CHwuI 1I-7-81" (n3a. 1995 r. ), CHuM 2.02.04-88.

Mpu pasmelleHnn GakoB Ha npocafjoyHbix rpyHTax Il Tuna cnepyet
cobnioaats Takke Tpe6oBaHusa CHulM 2.04 02-84".

lMpume4yaHue — Tlpu npocagoyHbiX rPyHTax | Tuna TennoBble MYHKThI
npoekTupytotcs 6e3 yyeta TpeboBaHuin faHHOrO pasgena.

PAMOHbI C CEUCMUYHOCTbLIO 8 U 9 BAINNOB

11.2 Pac4yeTHass CENCMUYHOCTb ANS 34aHWA TennoBbIX MYHKTOB AOSMKHA
NPUHUMAaTbLCH OOUHAKOBOW C YCTAHOBIEHHOW pac4eTHOM CEMCMUYHOCTLIO Anst
3[aHuin, 00CNy>XMBaeMbIX TEMMOBLIM MYHKTOM.

11.3 BbicoTa 30aHU Ha3eMHbIX TenmoBblX MYHKTOB He [OSKHa
npesbiwaTb 4 M.

11.4 3anopHas perynupylowas W npeaoxpaHuTenbHass apmaTypa
He3aBUCMMO OT MapamMeTpoB TEMMOHOCUTENEN U guameTpoB Tpyb AormkHa
NPUHUMATbLCA CTarlbHOMN.

11.5 B mMecTax npucoeavHeHuss TpybonpoBOAOB K  Hacocawm,
Bogonogorpesatenam u 6akam OOSMKHbI NPeaycMaTpuBaTbCs KOHCTPYKUMMU
KOMMEHCALMOHHbIX YCTPOMCTB, obecneuynBatoLine MNpoAOSibHbIE U YrTIOBbIE
nepemeLleHuns Tpyéonposonos. [lonyckaeTcs npuMeHeHne rmbkmx BCTaBOK MO
M1.10.8 HacTosLLero cBoda npaswsl.

11.6 B wmectax npoxoga TpybonpoBOAOB TEMMOBLIX CETEN 4Yepes
dyHOaMeHTbl M CTeHbl 30aHWA  TEMnsoBbIX MYHKTOB  3a30p  Mexay
NMOBEPXHOCTbLIO TEMMNOU3OMSILNOHHON KOHCTPYKLMKN TpyObl, BEPXOM 1 CTEHKaMU
npoemMa JoSKeH npegycMmatpusaTbca He meHee 0,2 M.

Onsa 3agenkm 3a3opa cnegyet NPUMEHSTb 3nacTuyHble
BOJOra3oHenpoHnLiaeMble MaTepuarnbi.

PAWOHbI BEYHHOMEP3JbIX FPYHTOB

11.7 Tlpn pacyeTe TpybONPOBOAOB HA CaMOKOMMEHCALMIO TEMoBbIX
YANVHEHUN C LENbIO MOBbILEHNS TMOKOCTM y4acTkoB TpybOnNpoBOAOB MexXay
HEenoABMKHLIMW ONnopamMu pacyeTHOe TennoBoe yaANvHeHVe ydacTka cnegyet
yBenu4yusaTtb Ha 20 %.

11.8 3gaHusa 1 coopyxeHus TEMnoBbIX NYHKTOB CriedyeT NpoeKkTMpoBaTb
Ha3eMHbIMW C BEHTUNNPYEMbIMU NOANONbAMU.

11.9 Tpoknagky TpybonpoBogoB cregyeT mnpedycMaTpuBaTtb Bblle
YPOBHSA nona. YCTPONCTBO B MOy KaHarnoB 1 NPUSMKOB He AonyckaeTcs.



11.10 Onsa onopoxHeHus obopynoBaHWs M TpyboMpoBOAOB TEMMOBOrO
NnyHKTa U cucTeM NoTpebneHns TennoTel creayeTt npegycMatTpuBaTe CUCTEMY
ApeHaxa u crivea BoAbl, UCKITOYaIOLYH0 BO3AENCTBUE TENMOThI HAa MPYHT.

11.11 Ywmcno napannenbHo paboTarowmx BOAOMOA4OrpeBaTeENen ansd
CUCTEM OTOMNEHUS OOMKHO ObiTb HE MeHee [OBYX, paccuuTaHHbiXx Ha 75 %
Npoun3BOANTENBbHOCTM Kaxdbll, a pAns CUcTeMbl OTOMNMEHUs 34aHun U
COOPYXXEHUI, He JoMyCcKalLMX NnepepbiBOB B nogaye TennoTsl, — Ha 100 %.

11.12 lMpn npyMeHeHUn apMaTypbl OOLLENPOMBILLIIEHHOrO Ha3HAYeHUs U
Kpenexa, W3roTOBMEHHOro W3 YrrnepoaucToW cTanu, OOfKHbl cobntogaTbes
MeponpuUaATUS, UCKIYaloLWwmne BO3MOXHOCTb CHUXEHUSA TemrnepaTypbl cTtanuv
Hwke MuHyc 30 °C npu TpaHCNOPTUMPOBaHUW, XPaHEHUW, MOHTaxe U
akcnnyarauuu.

11.13 3arnybneHvne 6akoB ropsyer BoAbl U KOHAEHCATHbIX GAKOB HWXe
NMaHNPOBOYHbIX OTMETOK 3eMMu NpU CTPOUTENLCTBE HA BEYHOMEP3IbIX MPYH-
Tax no npuHuMny | (C coxpaHeHuem Mep3roro COCTOSIHWUS TPYHTOB) He
JonyckaeTcs.

NOAPABATbLIBAEMbIE TEPPUTOPUA

11.14 Tpu NpPOEKTUPOBaHWM TEMMOBLIX MYHKTOB Ha noApabaTtbiBaeMbix
TEpPUTOPUNAX OOIMKHbI cobntogaTees Tpeboanus nn. 11.4—11.6.

11.15 Ycunus OT HEnoABWXHBIX OMOp He AOMKHbI nepedaBaTbCs Ha
KOHCTPYKLUIO 34aHUN.

NMPOCALOOYHbLIE OT 3AMAYMBAHUA TPYHTbI

11.16 Tomg nonamu TennoBbIX MNYyHKTOB U Oakamu cnegyet
npegycMmaTtpuBaTtb YNNOTHEHUE rpyHTa Ha mybuHy 2.0—2,5m. KoHTtyp
YMNOTHEHHOIO TPYHTa OCHOBaHWS AOMKeH ObiTb Oomnblue rabapuTtoB COOpY-
XKeHus He MeHee 4eM Ha 3,0 M B Kaxayto CTOPOHY.

Monbl AOMKHBI ObITb BOAOHENPOHMLAEMbIMU U UMETb YKIOH HE MeHee
0,01 m B CTOpPOHY BOAOCGOPHOr0 BOAOHENPOHULIAEMOTO NPUSIMKA.

B mecTtax conpspkeHust MofoB CO CTEHaMW AOKHbI NpeaycMaTpuBaTbCA
BOJOHeNpoHMLaemble NNUHTYCbl Ha BbicoTy 0,1 — 0,2 m.

11.17 PaccTtosiHne oT 06aKoB-aKKyMyrnsTOpPOB M KOHAEHcaTHbIX 6akos,
pasmellaeMblX BHE TEMMOBbIX MYHKTOB, 4O 34aHUN U COOPYXXEHWUIA OOIMKHO
ObiTb: nNpu  rpyHTOBBIX YycnoBuax |l Tmna (c  BOAONPOHML@EMBIMU
noaCcTUNawLLMMK TPyHTaMn) He MeHee 1,5 TonwmMHbI NPOCag0yYHOro crnos; npu
rPyHTOBbIX ycnoBusix |l Tuna (C BOAOHEMPOHMLUAEMbIMU MOACTUNAOLLIMMM
rpyHTamMu) He MeHee Tpex TOMNLWMH NPOCafoYHOro cros, Ho He 6onee 40 M.

11.18 T[lpoknagky TpybonposBodoB crneayeT npegycMmartpuBatbh, Kak
npaBuIio, BbllLle YPOBHS nona.

Jonyckaetca npoknagka TpybonpoBogoB B BOAOHENPOHULAEMbIX
KaHanax.

11.19 B mecTax npoxofa TennoBbIx ceTen Yepes yHOaMeHTbl UK CTEHbI
30aHUA TennoBbIX MYHKTOB 3a30p MexXAy MOBEPXHOCTbIO TEMMOM30NSALNOHHON
KOHCTpyKUun TpybonpoBoga M BepxoM (HM3OM) OTBEPCTUS  OOJIKEH
npegycMmatpuBatbCqd C  y4eTOM BO3MOXHOM Npocagkv  30aHus  vnu
COOpYXeHUs.

MPUNOXEHUE 1

MUHUMAIJIbHbIE PACCTOAHUA B CBETY OT CTPOUTENbHbIX
KOHCTPYKLUWUA OO TPYBEONPOBOAOB, O5OPYAOBAHUS, APMATYPbI,
MEXAY NOBEPXHOCTAMM TENIOU3O0NALUOHHbLIX KOHCTPYKLIUA
CMEXHbIX TPYBOMPOBOAOB, A TAKXE LULMPUHA NMPOXOA0B

Tabnuua 1

MuHMManbHble paccTosiHUA B CBETY OT TPy60NpoBoOAOB A0
CTPOUTENbHbLIX KOHCTPYKLMIA U A0 CMEXHbIX TPy60NpoBoAoOB



YcnoBHbIv PacctosiHne ot NOBEPXHOCTU Tennoun3onsLMoOHHON KOHCTPYKLMN

avnameTp TpyGonNpoBoAoB, MM, HE MeHee
Tpy6onpoBso
0B, MM
[0 CTeHb! no o nona [10 MOBEPXHOCTYU
nepekpbITUS TENON30NSALUMOHHOW KOHCTPYKLMN
CMexHoro Tpy6onposoaa
no BepTukanu | no ropusoHTanm
25—80 150 100 150 100 100
100—250 170 100 200 140 140
300—350 200 120 200 160 160
400 200 120 200 160 200
500-700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000—1400 350 250 350 300 300

lMpumeyaHue—TIIpn  PEKOHCTPYKUMWM  TENnoBbIX MYHKTOB C  WUCMOMb30BaHWEM
CYLLIECTBYIOLMX CTPOUTENbHBLIX KOHCTPYKLUMIA JOMYyCKAeTCsl OTCTYNSieHWe OT pa3mepos,
yKa3aHHbIX B JaHHOW Tabnuue, Ho ¢ y4eToM TpeboBaHui n. 2.33.

Tabnuua 2
HavmeHoBaHWe 060py0BaHUS U CTPOUTENBHBIX KOHCTPYKLIWIA, LLinpvHa npoxonos
Mexay KOTopbIMW NpeaycMaTpuBaloTCs NPOXoAbI B CBETY, MM, He
MeHee
Mexay Hacocamu ¢ anekTpoasuratensmy HanpsbkeHnem go 1000 1,0
To e, 1000 B n Gonee 1,2
Mexay Hacocamu u cTeHowm 1,0
Mexay Hacocamu 1 pacnpeaenuTenbHbIM WUTOM U LUTOM 2,0
KUIMnA
Mexay BbICTynalLWmmm YyacTsMu 060pyaoBaHus 0,8

(BogonogorpeBaTenen, rpa3eBMKOB, 3N1€BaTOPOB 1 Ap.) U1
BbICTYMaLWMMN YacTAMM 060pyA0BaHNS U CTEHOW

OT nona vnu NepekpbITUA A0 NOBEPXHOCTY TEMNON3ONALIMOHHBIX 0,7
KOHCTPYKLUWMI Tpy6onposoaoB

[ns obcnyxuBaHus apmaTypbl U KOMNEHCaTOPOB (OT CTEHbI [0
dnaHua apmaTypbl UM 4o KoMneHcaTopa) npu anameTtpe Tpyo,

MM:
J10 500 0,6
oT 600 go 900 0,7
Mpu ycTaHoBKE ABYX HACOCOB C 3reKTpoaBUraTENsIMIA HA OOHOM 1,0

dyHaameHTe Be3 npoxoaa Mexay HUMK, HO ¢ obecneveHrem
BOKPYF CABOEHHOW YCTAHOBKU NPOXOL0B

Tabnuua 3

MuHuManbHoe paccTosiHMe B CBETy Mexay Tpy6onpoBogamMu u
CTPOMUTENbHLIMU KOHCTPYKLMAMM

HanmeHoBaHne PaccTtosiHve B
CBETY, MM,
HE MeHee
OT BbICTYynawWmx 4Yacter apmaTypbl unu obopyaoBaHus (c 200
Yy4eTOM TENNON30NALNOHHOW KOHCTPYKLNM) A0 CTEHbI
OT BbICTymawLWMX YacTen HaCOCOB C 9reKkTpoaBuraTensimu 300

HanpsikeHvem go 1000 B ¢ gnameTtpom HanopHoro naTpybka He
6onee 100 mm (Npu ycTaHOBKe y cTeHbl 6e3 npoxoaa) Ao

CTEHbI

Mexay BbICTynaloLWMMy YacTsiMM HAaCOCOB WU dneKTpoaBuraTenen 300
npu yCTaHOBKE [BYX HACOCOB C 3f1eKTpoABUratensMu Ha OfHOM
dyHOaMeHTe y cTeHbl 6e3 npoxoaa

OT (naHua 3agBWKKM Ha OTBETBIIEHWM [O MOBEPXHOCTU 100
TEnnon3onALNOHHOR KOHCTPYKLIMM OCHOBHbIX TPY6
OT BbIOBUHYTOrO LUNWHAENS 3aABUXKW (MnW LUTypBarna) [0 CTeHbI 100

unu nepekpbiTMa npu Dy < 400 mm
To xe, npu Dy >500 mm 200




OT nona Ao HU3a TeNMon3onsALMOHHON KOHCTPYKLMKN apMaTypbl 100

OT cTeHbl UnK OT hnaHLa 3a4BWKKM 40 WTYLEPOB ANs 100
BbIMyCKa BOAb! MW BO3AyXa
OT nona wnu NepekpbITUS 40 NOBEPXHOCTU TEMNON3OMNSALMOHHO 300

KOHCTPYKLUWW TpYyG OTBETBNEHUI

NPUNOXEHMUE 2

METOOUKA ONPEQENEHUSA PACYETHOW TENIOBOW
NPOU3BOAUTENBLHOCTN BOOONOAOIrPEBATENEN OTOMJEHMA U
FOPAYEro BOOOCHABXEHUA

1. PacueTHylo TenroByio NMPOU3BOAUTENLHOCTL BofonoforpesaTeneii Q%
cnegyeT NpUHUMAaTb MO pacyeTHbIM TEennoBblM MOTOKAM Ha OTOMNMEHME,
BEHTUNALMIO W ropsiyee BOAOCHabXeHWe, MpuBedEeHHbIM B NPOEKTHOW
OOKYMEHTaLMW 30aHUIA N COOPYXEHUN.

Mpn oTCyTCTBUM NPOEKTHOM [OKYMEeHTauuu [OoryckaeTcs onpenenstb
pacyeTHble TennoBble NOTOKU B COOTBETCTBUM C ykasaHusmu CHull 2.04. 07-
86" (Mo YKpYNHEHHbIM MoKasaTensam).

2. PacyeTHyto TeMNNOoBYI0 MPOU3BOANTENLHOCT Bofonogorpesartenen ang
cucTem otonnenns Q7o crieayeT onpefenaTb NpU PacyeTHON TemnepaType
HapY>XHOro Bo3gyxa ANns NpoekTupoBaHusa oTonnexHus to , °C, u npyHumats no
MaKcUManbHbIM TENSIOBLIM NOTOKAaM Qomax, ONpeAeniemMbIM B COOTBETCTBUU C
ykasaHuem n. 1.

Mpn He3aBMCMMOM NPUCOEAUHEHUM CUCTEM OTOMMEHUA U BEHTUNALUN
Yepe3 oOWMI BogonogorpeBaTernb pacyeTHas Tennosas NPOW3BOAUTENb-
HoCTb Bopgonogorpesartens, BT, onpegenserca no cymMMe MakcMmarbHbIX
TENMNOoBbIX MOTOKOB Ha OTOMNMEHNE U BEHTUMALMIO:

Q:P = QOmax + va,ax

3. PacyeTHylo TennoBsylo NpounsBOANTENLHOCTL BoAgonodorpesatenen, BT,
ANs CMCTeM ropsiyero BogocHabxeHust ¢ y4eToM noTepb TeNnnoTbl nopato-
LMK 1 LMPKYNALMOHHBIMM TpyGonposoaamu Q°7h, BT crielyeT onpeaensts
npu TemnepaTtypax Bogbl B TO4Ke M3rioma rpaduka TemnepaTyp BOAbl B CO-
OTBETCTBUM C yKasaHuaAMM M. 1, a npn OTCYTCTBUM MPOEKTHON AOKYMEHTauuu
— o TENNoBbIM MOTOKaM, onpeaensemMsiM No crneayowmum hopmynam

npu HanM4mmn 6akoB-akkyMynsTOPOB HarpeBaeMow BOAbl y noTpebutenen
— Mo cpedHeMy TEnnoBOMY MOTOKy Ha ropsiyee BodOCHabXeHue 3a OTO-
nuTeneHbIN nepuoa, onpepensemomy no n. 3. 13,a CHwull 2.04. 01-85, no

s Q
copmyne Q nnn 3aBUCUMOCTU OT MPUHATOrO 3anaca TensioTbl B

Gakax no npwun. 7 un 8 ykaszaHHou rnasbl (unu no CHwlM 2.04 07-86" —

sp .
Qh :th)’

MpU  OTCYTCTBUMM  GaKoB-aKKyMyNsiTOPOB ~ HarpeBaemon  Bogbl Y
HOTpe6VITeJ'Iel7| — NO MaKCcuMalibHbiIM TEMMOBbIM MNOTOKAM Ha ropsa4yee

BoAocHabxeHue, onpegensiembiMm no n. 3.13,6 CHul 2.04.01-85, ij = Q:
(vrm no CHuM 2. 04.07-86*Q:P =Q, )

4. Mpu OTCYTCTBUM JaHHBIX O BEJIMYMHE NOTepb TEMNOThl Tpybonposodamu
CUCTeM ropsiyero BogocHabXeHnst 4onyckaeTcsl TENSoBble MOTOKW Ha ropsiyee
BodOCHabxeHvne. BT, onpepensats no dopmynam npyu Hanuyuun Gakos-

aKKyMYynAaTopoB
Q= 3—(_:6- Gon(55- 1)1+ k.) ®

Npu OTCYTCTBUM GaKOB-aKKyMynsTOPOB

thax - 3L (Ghmax+ Ghmc KTn)(55 t ) 2)



roe KTn— KO3 pULMEHT, YUUTbIBAKOLLUIA noTepu TennoTbl
TpybonpoBogamu CUCTEM ropsiyero BOAOCHAGXKEHNUS, NPUHUMaEMbI
no Taobn. 1.
Tabnuua 1

Twnbl cucTem ropsiyero BogocHabxeHus KoathdpuumeHT, yumTbiBaoLWwmii notepum
TennoTtbl Tpybonposogamu, Krn

npu Hanuuum Tennosbix | 6e3 Tenno-
ceTen ropsiyero BbIX CETEN
BOAOCHabxeHus nocne ropsiyero
utn BOAOCHab-
KEHUS
C n3onunpoBaHHbIMK cTOsikKamu 6e3 noro- 0,15 0,1
TeHuecyLmnTenemn
To e, C NONOTEHLECYLUIMTENAMM 0,25 0,2
C Hen3onupoBaHHbIMU CTOSIKaMM U 0,35 0,3
NoroTeHLEeCYLINTENAMU
Tabnuua 2

YucneHHocTb xuTtenen | 150 | 250 [ 350 500 700 | 1000 | 1500 2000

KoadpdpuumeHt yacoson |(5,15( 4,5 | 4,1 3,75 3,5 3,27 | 3,09 2,97
HepaBHOMEPHOCTU
BOCOMOTPEBNEHUSI Ky

MpoponxeHue Ta6n. 2

YuncneHHocTb xuTenen [2500{3000| 4000 [ 5000 | 6000 | 7500 [ 10000 | 20000

KoadhdpuumeHT yacoBom 29 (2,85]| 2,78 | 2,74 2,7 2,65 2,6 2,4
HepaBHOMEPHOCT
BOAOMOTPEONEHNA Ky

Mpu OTCYTCTBUM AaHHBIX O KONMMYECTBE U XapaKTepucTuke BoAopasbopHbIX
npubopoB 4YacoBoW pacxog ropsuerd Bodbl Ghmax ANS XUMbIX paioHOB
JonyckaeTcs onpeaensTs no dopmyre

Ghmax = KTZ Gh’ 3)

roe ky — KoachduUMEHT 4acoBOW HEpPaBHOMEPHOCTU BOAOMOTPebneHus
npvHUMaembIi no Tabn. 2.

lpumeyaHue — [Ins cuctem ropsiyero BogocHabxeHus, 06CcnyXmBatoLLmx
OLHOBPEMEHHO MWIble U OOLLECTBEHHblE 34aHUs, KOI(PPULMEHT YacoBoWn
HEPaBHOMEPHOCTM crneayeT MpPUHUMAaTbh MO CYMME YUCIIEHHOCTU XUTENen B
XUNbIX 30aHUAX U YCINOBHOW YMCneHHOCTU xuTeneh Uycn B 0BOLLeCTBEHHbIX
3[aHusx, onpegensiemon no opmyne

UYCn =0.25 GE:H )

roe G hm — CpegHuin pacxon BOAbl Ha ropsiiee BOOOCHabXeHue 3a
OTOMUTENbHbIA NEPUOA, Kr/4, Ans obLeCTBEHHbIX 34aHWIA, ONpeaenseMblii no
CHwu 2.04.01-85.

Mpn OTCYTCTBUM [JaHHbIX O Ha3HaAYeHWU OOLLUECTBEHHbIX 34aHui
JonyckaeTcsi Npy onpeaeneHnn koadpuumMeHTa YacoBo HepaBHOMEPHOCTH
no Tabn. 2 yCnoBHO YMCINEHHOCTb XWUTENEen NpuHMMaTb C KO3chduUneHToM
1,2.

o6y

NPUNOXEHUE 3

METOOUKA ONPEAENEHUA MAPAMETPOB A1 PACYHETA
BOAONOAOIPEBATENENA OTOMNEHUA

1. PacyeT NoOBEPXHOCTU HarpeBa BOAOMNOAOrpeBaTeneit otonneHns F, m,
npoBOAWTCS MpWU TemnepaTtype BoAbl B TEMNMOBOW CETW, COOTBETCTBYHOLLEN
pacyeTHOW TemnepaType HapyXHOro BO3gyxa [AgNs MPOeKTUPOBaHUS
OTOMMNEHMUS, U Ha PacyeTHYlo MPOU3BOAUTENLHOCTL Q° o, OnpeseneHHyto Mo
npun. 2, no popmyne



SP
F= i 1)

0
kAt
2. TemnepaTypy HarpeBaemoi BoAbl crieayeT NpuHMMaTh:
Ha BXoJe B Boponogorpesartenb T2, — PaBHOW TemnepaType BoAbl a

obpaTHOM TpybonpoBoAe CUCTEM OTOMIIEHWUsI MPU TeEMMepaType HapyXHOro
Bo3ayxa to;

Ha BbIXO4Ee M3 BogonogorpesaTens to1 — PaBHOW TemnepaType BOAbl B
nopatoliem TpybonpoBoae TennoBbix ceTer 3a LTI vnm B nopatowem Tpy-
GonpoBoge CUCTEMbI OTOMSIEHMS NPU yCTaHOBKe Bogonogorpesatensa B UTI
npu Temnepartype Hapy>Horo Bo3ayxa to;

MpumevaHne — lMpu He3aBUCUMOM MPUCOESUHEHUN CUCTEM OTOMMEHUS U
BEHTUNAUMM Yepe3 obLuiA BogonodorpeBartenb TeMnepaTtypy HarpeBaemoMn
BOAbl B OOpaTHOM TpybonpoBoAe Ha BXOAE B BOAOMOAOrpeBaTenb creayet
onpefenatb C Yy4yeToM TemnepaTtypbl BoOAbl MNocre Mnpu CcoeanHeHus
TpybonpoBoaa cuctembl BeHTUNAUMK. Npu pacxofe TennoTbl HA BEHTUIIALNIO
He Gonee 15 % cymMmapHOro MakcumarbHOro 4YacoBOro pacxoda TennoTbl Ha
OTOMNEHMe  [JOMycKaeTcs  TemnepaTypy HarpeBaemol Boabl  nepes
BOZOMNOAOrpeBaTenieM MNpUHNUMaTh paBHOW TemnepaTtype BoAbl B oOpaTHOM
TpybonpoBoae CUCTEMbI OTOMIIEHNSI.

3. Temnepatypy rpetoLLen Boabl cnegyeTt NpUHUMaTh:

Ha BXxo4e B BOAOMOOOrPeBaTBfib — PaBHOW Temnepatype BOAbl B
nopatollem TpybonpoBode TENnOBOW CETU Ha BBOAE B TEMMOBOW MYHKT T1,
npu TemnepaType HapyXHoro so3agyxa to,

Ha BbIXoAe U3 Bojonogorpesatensa 7toz, — Ha 5—10 °C Bblwe
TemnepaTtypbl BoAbl B OOpaTHOM TpybonpoBOAe CUCTEMbI OTOMMIEHMS MNpwU
pacyeTHOW TeMmnepaType Hapy>KHOro Bo3ayxa to;

4. PacuyetHble pacxoabl Boabl Gdgo UM Gomax, KF4, Ona pacyeTta
BoJonogorpeBaTenen cuctem OTOMNEHUs  criegyeT onpefenatb  No
copmynam:

rperoLen Boapl

szas . @)
(Tl_ Toz)c
HarpeBaemow Boabl
G - 36 Qe @
(‘501 - Tz)c

Mpn HE3aBUCMMOM MPUCOEAMHEHUM CUCTEM OTOMMEHUA WU BEHTUNALMK
Yepes oblmMin Bodonoaorpeeatenb pacyeTHble pacxodbl BoAbl Ggo U Gomax,
Kr/4, crnegyeT onpeaenatb No opMynam:

rpetoLien Boapl
3'6(Q0max + vaax) (4)

(Tl - Toz)c

~ 36(Qona * Qunad -

(101 - Tz)c

rae Qomax, Qumax — COOTBETCTBEHHO MaKCMMarlbHble TEMMOBbIE MOTOKM Ha
oTonneHue u BeHTUnaumio, BT.

5. TemnepaTypHbll Hanop Atep, °C. BogomogorpeBaTensi OTOMSEHUS
onpegensietcsa no opmyne

At = (Tl_ T01) B (Toz B T.) ©)
P Ti" Tn

2.31g
Tz~ T>

Gdo =

HarpeBaemow Boabl

omax




6. KoappuumeHT TennonepegayM B 3aBUCUMOCTU OT  KOHCTPYKLMMK
BOZONOAOrpeBaTens cnegyeT onpeaensts no npun. 7—9.

NPUNOXEHUE 4

METOOWKA ONPEAENEHUA NAPAMETPOB AN1A PACHETA
BOAOMNOAOIrPEBATENEN FOPAYEro BOAOCHABXEHUA,
NMPUCOEOUHEHHBLIX NO OOHOCTYNEHYATOU CXEME

1. PacyeT noBepxHOCTM HarpeBa BogonodorpesaTenen ropsiyero
BOAOCHabxeHus cnedyeT npom3sBoanTb (CM. puc. 1) npu TemnepaType BoAbl B
nopatoliem TpybonpoBoge TENfOBOW CETU COOTBETCTBYIOLLEN TOYKe M3noma
rpadpmka TemnepaTyp BoAbl, UK NPU MUHUManNbHOW TemnepaTtype BoAbl, ecriv
oTcyTcTBYeT  u3noMm  rpadwmka  TemnepaTyp, M MO  pacyeTHOU
Npon3BOANTENBLHOCTU, ONpeaeneHHon no npun. 2

e Qo
kAT,

roe Q% onpenensieTcst Npy HanUuMM GakoB-akkyMynsSITOpoB Mo hopmyrne
(1) npun. 2, a npyn OTCYTCTBMM OGaKOB-akKymynsaTopoB — Mo dopmyne (2)
npvn. 2.

2. Temnepatypy HarpeBaemMoW BOAbl credyeT NPUHMMAaTb: Ha BXode B
BogonogorpeBatens t— paBHon 5 °C ecnu OTCYTCTBYIOT 3KCMyaTaLMOHHbIE
JaHHble Ha BbIXOAe W3 BogonoporpesaTens t, — paBHou 60 °C, a npu
BaKyyMHoMn geaspaunn — 65 °C.

3. TemnepaTypy rpetowen BOAblI crnedyeT npuvHUMMaTb: Ha Bxoge B
BogonoforpeBaTens 1’1 — paBHOW TemnepaType BoOAbl B MOAANOLLEM
TpybonpoBoae TENSIOBOM CETU Ha BBOAE B TEMOBOKW MYHKT Npy TeMnepaType
HapYXHOro BO3Zyxa B TOYKe M3noma rpacuka TemnepaTtyp BoAbl, HA BbIXOAE
13 Bofo nogorpesartensi t's — pasHon 30 °C.

4. PacuyeTHble pacxogbl Boabl Ggn ¥ Gp, kr/4, ana pacyeta
BOAOMOAOrpeBaTeNs ropsiiero BOOOCHAOXeHMs cnenyeT onpedensitb Mo
dopmynam

rpetoLien Boapl

1)

SP

3.6
h
G- @
(T 1~ T S)C
HarpeBaeMOVI BOAbI
sp

3.6
= h 3
Gh (th _ L)C

5. TemnepaTypHbIi Hanop BoAoMNoAorpeBaTens ropsyero BoAoCHabXeHNs!

onpenaenseTcs Mo hopmyrne
(T 'y tc) - (T e th)

'
T/t
23lg—>—=*
-t
Tk
6. KoadppuumeHT Tennonepegaym B 3aBUCUMOCTU OT  KOHCTPYKLMMK
BOZONOAOrpeBaTens cnegyeT onpeaensts no npun. 7—9.

At = @)

NPUNOXEHUE 5

METOOWKA ONPEAENEHUA NAPAMETPOB A1 PACHETA
BONOMNOAOIrPEBATENEN FOPAYEro BOOOCHABXEHUA,
NMPUCOEOUHEHHBLIX NO ABYXCTYMNEHYATOU CXEME



MeTtognka pacyeta BoAoOMNogorpesaTteniel ropsyero BOAOCHAGXeHMs,
nNpuUcoeanHEHHbIX K TEMNMOBOWN CETN NO ABYXCTYNeH4YaTon cxeme (CM. puc. 2—
4) c orpaHuYeHMeM MaKkcuManbHOro pacxoda ceTeBOW BOAbl Ha BBOA,
npuMeHsiemast 4o HacTOsILLEro BpEMEHN OCHOBaHa Ha KOCBEHHOM MeTofe, Mo
KOTOPOMY TennoBas Mpou3BOAUTENbHOCTL | cTyneHn BogonoporpesaTenen
onpegensieTcss 6anaHcoBOM Harpyskoi ropsidero BogocHabxewusi, a |l
CTYNeHNn — MO pasHuLEe Harpysok Mexay pacyeTHOW M Harpyskou IcTyneHwu.
Mpwn aTom He cobniogaeTcs NPUHLMN HEMPEPLIBHOCTW: TemnepaTypa Harpesa-
eMon BOAbl Ha BbIXOAe M3 Bogonogorpesatens | cTyneHnm He coBnagaet C
TemnepaTypon Ton Xe BoAbl Ha Bxode BO |l cTyneHb, 4TO 3aTpyaHseT ee
MCMNONb30BaHne A MalMHHOIo cyeTa.

Hosasi meToauka pacyeTa bonee norvyHa Ans ABYXCTyNeHYaTON CXEMbI C
OrpaHnyYeHMeM MaKkCUMarnbHOro pacxoga ceTeBo Bogbl Ha BBog. OHa
OCHOBaHa Ha TOM MONIOXEHUW, YTO B Yac MakCMManbHOro sogopasbopa npu
pacyeTHOW Ana nogbopa BogonogorpeBaTenen TemnepaType HapyXHOro
BO3JyXa COOTBETCTBYIOLLEN TOYKE W3NOMa LEHTParbHOro TemnepaTypHoro
rpacduka, BO3MOXHO NpekpalleHne nofadvn TennoTbl Ha OTOMNneHue, U BCS
ceTeBas BoAa MoCTynaeT Ha ropsyee BoJOCHabXeHue.

Ona Bboibopa Heobxogumoro Tunopasmepa W 4ucra  Cekuui
KOXyXOTpyOHOro nnbo 4yucna nnactTMH M uYncna Xo4oB NNacTMHYaToro
BoAonogorpesartenen crnegyet onpedenvTb MOBEPXHOCTb Harpeea Mo pac-
YeTHOM MNPOU3BOAUTENBHOCTU U TemnepaTtypam rpelolen 1 Harpesaemon
BOAbl M3 TENnoBOro pacyeTa B COOTBETCTBMU C  HMKENPUBEOEHHbIMU
cdopmynamu.

1. PacyeT NoBepXHOCTM HarpeBa F, M°, BofonmoporpeBaTeneil ropsyero
BOAOCHabXeHUs1 OOMmKeH MPOM3BOAUTLCS MpW TemnepaType BOAbl B MoAato-
wem TpybonpoBode TeMnnoBOW CeTW, COOTBETCTBYIOLLEN TOYKe W3noma
rpaduvka TemnepaTyp BOAbl UMK NPU MUHUMAnNbLHON TeMnepaTtype BoAbl, €Crn
OTCYTCTBYET M3M0OM rpadmka TemnepaTtyp, Tak Kak npu aTom pexume byget
MUHMMAanbHLIN Nepenag TemnepaTtyp U 3HavYeHun koadduumeHTa Tennone-

penayu, no opmyne
SP

kAt
roe Q% h— pacyeTHasi Tennosas NpPOn3BOANTENBHOCTb
BOAonogorpesaTenemn ropsvero BOAOCHabXeHns, onpegenseTcs no npun. 2,
K — KoadbduuMeHT Tennonepenayu, BT/(M2 °C), onpegensietca B

3aBWCMMOCTM OT KOHCTPYKLUMW BogonodorpesaTenen no npun 7—9,

Atep — cpepHenorapndmMuyeckas pasHocTb TeMnepaTtyp Mexay rpetoLlen
M HarpeBaemon Bogon (TemnepaTypHblini Hanop) °C, onpegenseTtcs no
dopmyne (18) HacTosALEero NPUNOXEHUS.

2. PacnpepieneHne pacyeTHO TennoBol npoussoauTensHocT Q° ,
Bogonogorpesatenen mexay | un Il ctyneHammn ocyLLecTBAsSeTca NCXoas U3 yc-
noBus, YTO HarpeBaemasi Boga Bo |l cTyneHu gorpeBaeTcsi 4O TemnepaTtypsl th
= 60 °C, a B | cTyneHM — Ao TemnepaTypbl th, ONpeaensiemMon TexHWKo-
3KOHOMMWYECKMM pacyeToM Mnu npuHuMaemon Ha 5 °C mMeHee TemnepaTypsbl
ceTeBOW BoAbl B 06paTHOM TpybonpoBoAe B TOUKe nsnoma rpadmka.

PacyeTHas TennoBasi npou3BoauTenbHOCTb Boponogorpesatenent | u i
CTyneHewn QSP""h, BT, onpegensietcs no dopmynam

Q. = Gl tc)s_(.:a @
Q"' = Gyt - t;)% 8

3. Temnepartypa HarpeBaemon BoAbl, °C, nocne | ctyneHn onpeaensetcs
no coopmynam:
npu 3aBUCHMOM NMPUCOEANHEHNN CUCTEMbI OTOMNMEHUS
[
— ! _
th =T, 5 (4)

npn He3aBUMCMMOM NpucoeanHeHnn CUCTeMbl OTOMNEeHNA



I
th =T '02 =3 ®)

4. MakcMManbHbI pacxod HarpeBaemMon BoAbl, Kr/4, npoxoasiien vyepes |

n Il cTyneHu BogonogorpeBaTens, crnegyeT paccyuTbiBaTb MCxoas U3
MakCUManbHOro TEMMOBOr0 MOTOKA Ha ropsvyee BOAOCHaGXKeHWe Qnmax,
onpegensiemoro no copmyrne 2 npu. 2, n Harpesa Boabl Ao 60 °C Bo Il cTy-

NeHn:
G SP - % (6)
hmax

(t-t)e

5. Pacxop rpetoLien Boapl Gspd, Kr/y:

a) Oons TennoBblX MYHKTOB MNPW OTCYTCTBUW BEHTUNSLIMOHHOW Harpysku
pacxop rpetowen Boabl NpuHUMaeTcs ogmHakosbiM and | n |l ctyneHen sBogo-
nogorpeeartenen U onpegensieTcs:

npy pPerynvpoBaHUM OTNycka TEMnoTbl MO COBMELLEHHOW Harpyske
OTOMMEHMS U ropsivYero Bo4OCHabXeHUsS — Mo MaKCMMarnbHOMY pacxody ce-
TEBOMW BOAbl Ha ropsyee BopocHabxenve (dpopmyna (7)) nmbo no
MakcumMarnbHOMY pacxody ceTeBOW BOAbl Ha oTonnexHue (dpopmyna (8)):

3.6-0.55
P _ hmax . 7
GSP - Q , @

('r’l—'r'z)c
GSPﬁGdo:%: ®)
(Tl_Tz)c

B kauecTBe pacyeTHoI NpuH1UMaeTcs Gorbliasi U3 NOMyYeHHbIX BEMUYMH,
npu perynupoBaHuM oTrycka TensnoThl Mo Harpy3ke OTOMMEHUs! pacyeTHbIi
pacxop rpetoLleit Boabl onpeaensieTcs no gopmyre

sp
Gd = Gdo +12 Gdhm ©)

1
o . 36Q, (55t
dh
m C(T'l—‘t'z) 55 -,
Mpw aTOoM crnegyeT NpPOBepSATL TEMNepPaTypy rpetoLlen Boabl Ha Bbixoae 13
Boponogorpesatens | ctynenu npu Qnpmax N0 hopmyne

3’6 hmax
SP
cG,

B cnyyae ecnu Temnepatypa, onpegeneHHas no c¢opmyne (11 ),
nony4dmnace Huwxke 15 °C, 10 ' cnegyet npuHMMaThb paBHol 15 °C, a pacxoa
rpetoLLen Boabl nepecymTatb no oopmyne

GSP _ 3'6thax . (12)
d

('r ' - 15)c'

+02 (10)

T,=1',- (11)

6) 4ns TennoBbiX MYHKTOB MpW HaNMuMM BEHTUMSILMOHHOM Harpyskut
pacxop rpetowieit Bogbl NPMHUMAaeTCs

ans | ctynexn
SPI
Gd = Gdh max + Gdo ' (13)

SPII
Gd = Gdhmax (14)

6. Temnepartypa rpetowiert Boapl, °C, Ha Bbixoge U3 Bogonogorpesartens I
CTYNEHN T 2

ansa |l ctynexu



I 3.6

T, = Tll_ CGSPII (15)

7. TemnepaTypa rpetollein Boasl, °C, Ha Bxoae B BogonoaorpesaTtens |
CTYMEeHUN 11

TI _ TIZI Gdh max + TZ Gdo
' Gdhmax + Gdo

8. Temnepartypa rpetollen Boabl, °C, Ha Bbixoae u3 sBogonogorpesatens |
CTYMNEHMN T2

(16)

SP

1 3.6
— ! h
T,.=T 1~ SPI (7)
c d
9. CpepgHenorapudmMuyeckasl pasHoCTb TemnepaTyp Mexay rpetowein u
HarpeBaemow Bogon, °C

at =AL7AG s
0T at (18)

NPUNOXEHMUE 6

METOOUKA ONPEAENEHUA MAPAMETPOB A1 PACYHETA
BOOOMNOAOIPEBATENEN FOPAYErO BOOOCHABXEHUA,
NPUCOEAQUHEHHBIX NO ABYXCTYNEHYATOW CXEME CO

CTABUINU3ALIMEN PACXOOA BOAbl HA OTOMJEHUE

1. MNoeepxHoCTb HarpeBa BogonogorpesaTenen (cm. puc. 8) ropsiHero
BoAoCHaGXeHust F, M, onpegensieTcs npu TemnepaTtype BOAbl B MOAAIOLLEM
TpybonpoBode TEMMOBOW CETU, COOTBETCTBYHLLEN TOYke u3noma rpaduka
Temnepatyp BOAbl, WM MNpU MWHMMAnbHOW TemnepaTtype BOAbl, €cnuv
OTCYTCTBYET M3MoM rpacduka TemnepaTtyp, Tak Kak npu 3TOM pexume byaet
MUHMManbHbIM  Mepenag  TemnepaTyp W 3Ha4YeHUn  KoadpdpuumMeHTa
Tennonepenayu, no dopmyne

- Qo
kAtcp

rae QSPh - pacyeTHada TennoBas npon3BoanTeNIbHOCTb
Bop,ono,qorpeBaTeneVl ropsadero BoAocHabxeHus, BT, onpegendaeTca no npun.

1)

Atep — cpefHenorapudmmnyeckas pasHocTb TemnepaTyp Mexay rpetoLlen
1 HarpesaemoW Bogon, °C, onpegensieTcs no npwn. 5;

K — KO3(h(UUMEHT Tennonepenayu, BT/(M2 °C), onpegensietca B
3aBMCUMOCTM OT KOHCTPYKLUKM Bogonodorpesartenen no npun. 7—9.

2. Tennosow noTok Ha Il cTyneHb BogonogorpesaTens QSP”hd, BT, npu
OBYXCTYNeH4YaTon cxeme npucoeauHeHus BogornoaorpesaTenent ropsvero
BOAOCHabxeHus (no puc. 8), HeOBXOAUMBIN TOMbKO ANsl BbIYMCNEHNS pacxona
rpetowien BoAdbl, NPU MakCUManbHOM TEMnnOBOM MOTOKE Ha BEHTUNAUMIO He
6onee 15 % MakcuMarnbHOro TEMMOBOrO NOTOKA Ha OTOMNIEHME OnpeaensieTcs
no dhopmynam

npu OTCYTCTBUM HAKOB-aKKyMyrnsiTOPOB HarpeBaemom BoAbl

Q::ll =12 Ghm(55 - t;)% + th; (2)

npu Hanuuumu 6aKoB-akKyMyNISTOPOB HarpeBaeMo Bofbl



SPII
hd

roe  One TennoBble
BOJOCHabxeHus, BT.

= Gn(55-1) 35+ Qu

notepu TpybOMPOBOLOB CUCTEM

®)

ropayero

[Mpy OTCYTCTBUM OaHHbIX O BEMNYMHE TEMMOBbLIX NOTEPb prGOHDOBOHaMM
CUCTEM ropsaYero BO, OCHabXeHnsi TennoBoW NoTok Ha Il CTyneHb BOAOMNO-

porpesarend, BT, Q™"

h [OMYyCKaeTcs onpeaensaTb No oopMynam

npu OTCYTCTBUU GaKOB-aKKyMynsiTOPOB HarpeBaemMoi BoAbl

SPII
hd

Q

_ % Ghm[12(55 1)+ K, (55~ tc)];

(4)

npu Hanuuumn 6aKoB-akKyMyNSSTOPOB HarpeBaeMo Bofbl

SPII
hd

Q

rae KTm—

KO3 PULMEHT,

-G [ls5- 1) ko5 1]

YyUMTbIBaOLLMNA

(6)

notepu TennoTbl

prGOHDOBOJJ,aMVI CUCTEM ropaYero BOAOCHabXeHus, NMPpUHUMaeTCA no npwun.

3. PacnpegeneHue

pacyeTHoOn

TennoBoun

npon3BoanTEeNibHOCTU

BogonogorpesaTenen Mexay I nll CTyneHaAMHn, onpenerneHne pacyeTHbIX
Temnepatyp M pacxofoB BOAbl ANA pacyeTa BogonogorpesaTenen cnegyet

npuHUMaTb No Tabnuue.

O6nacTb ng

cxeMbl (no puc.8)

HaumeHoBaHue pacyeTHbIX BeNIMYUH

NPOM3BOACTBEHHbIE 3[aHus, rpynna
JKUMbIX U 0BLLECTBEHHBIX 34aHUI C
MaKCUMarbHbIM TEMMOBbLIM MOTOKOM
Ha BeHTMnsumio 6onee15%
MaKCUMarnbHOro TensoBoro noToka

Xunble 1 06LeCcTBEeHHbIe 3AaHNs
C MaKkCMaribHbIM TeMoBbIM
NOTOKOM Ha BEHTUMALMIO He
6onee15% makcMmansbHOro

TEennoBoro NoToka Ha

Temnepatypa HarpeBaemoii Bogpl, °C, Ha
BXOZ€e B BOJONOAOrpBBaTENb

To xe, Ha BbIxoae 13 Boaonogorpesatens
TemnepaTtypa rpetoieit Bogel, °C, Ha
BXOJe B BojonoaorpesaTenbs

To xe, Ha BbIxoZe M3 Boaonogorpesarensi

Pacxop HarpeBaemol BoApl, Kr/4

Pacxop rpetoLueit Boapl, Kr/4

Il cTy
PacyeTHasi Tennosas Npon3BoanTENb-
HOCTb
Il ctyneHn Bogonoaorpeeatens
TemnepaTypa HarpeBaemoin Boael, °C, Ha
BXOJe B BojonoaorpesaTenbs

To xe, Ha BbIXxoZe M3 BoAonoforpeBaTens
TemnepaTtypa rpetoiet Bogel, °C, Ha

BXO4e B Bogonogorpesatesb
To xe, Ha BbIXo4e 13 Bogonogorpesarens

Pacxop HarpeBaemoii BoAbl, Kr/y

Ha oTonneHne oTonnexue
1 2 3
| cTyneHb AByXCTyneH4YaTon cXeMbl
PacueTHas Tennosas Npou3BoAUTENb- st C spi(, sl C seif
HOCTb 1 cTyneHn BogonoaorpesaTens h T 36 G, (T =8 _tc) h 36 G. (T 2_5_tc)

te. @ NpU BakyyMHOW feaspaumu
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Gn = Ghmax
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SPII
i_36Q;
h — 11
o60-t)
Pacxop rpetoLuert Boapl, Kr/4 Sei SPII SPI
oo 2000 G"-G;
L Py
T, T:
Mpumeyarus
1 Mpun He3aBMCMMOM NPUCOEANHEHNN CUCTEM OTOMNEHUS BMECTO T’ CrieAyeT NPUHUMATh T'gy .
2 BenuunHa HeporpeBa B | ctynenun &, °C, npuHumaeTtcs: ¢ 6akamu-akkymynstopamu & = 5 °C, npu oTcyTCTBUM
6akoB-akkymynstopos & = 10 °C.
3 lNpu onpefeneHnn pacyeTHOro pacxoAa rpetoLLeii Bofpl Anst | cTyneHn Bofgonoforpesatens pacxoq BoAbl OT
CUCTEM BEHTUNALIMN He YYUTLIBAETCS.
4 TemnepaTypy HarpeBaemoii BoAbl Ha Bbixofe 13 nogorpesatens t, B LT u B UTIM cneayeT npuHnmate paBHon 60
°C, a B f a LITM c BakyymHoit feaapaumein —t, = 65 °C.
5 BenuunHa TennoBoro noToka Ha OTOMMeHKe B TOUKe U3riomMa rpacuka Temnepatyp Q'y onpefenseTcs no
opmyne _
PO - Q. Ll
0 Omax ¢ _
t-t,

NPUNOXEHUET?

TENNOBOW N TMAPABMUYECKUA PACYET FOPU3OHTASbHbIX
CEKLMOHHbIX KOXYXOTPYBHbIX BOOO-BOASAHbBIX
NOOOrPEBATENEN

["opu3oHTanbHblE CEeKLMOHHbIE CKOPOCTHblE BogonogorpesaTenu no FOCT
27590 ¢ TpyOHOM CMCTEMON M3 NPSAMbIX FMAAKUX UM NPOUIMPOBAHHbLIX TPYO
oTnMyarTCcs TeM, YTO ANs ycTpaHeHusi npormba TpyGOK ycTaHaBnMBaOTCs
OBYXCEKTOPHbIE OMOPHbIE MNEeperopoaky, npeacTaBngwwme cobon 4YacTb
TpyOHOWM pelueTkn. Takasi KOHCTPYKUMSi OMOPHbIX Neperoponok obnerdaet
YCTaHOBKY TPYOOK M UX 3aMeHy B YCINOBUAX SKCMyaTauun, Tak Kak 0TBepCTUS
OMOPHbIX MEPErOPOAOK PacMosfioXeHbl COOCHO C OTBEpPCTUMSIMU  TPYOHbIX
peLleToK.

Kaxxgas onopa yctaHoBrneHa Co CMeLleHeM OTHOCUTENbHO ApYyr Apyra Ha
60°, 4yTo NoBbIWAaeT Typbynu3aumo NoToka TENIOHOCUTENS, MPOXOASALLEro Mo
MEXTPYOHOMY MPOCTPAHCTBY, WM MNPUBOAUT K YBENUYEHMUIO KO3hduumeHTa
TENNOOTAaYM OT TEMNMOHOCUTENS K CTEeHKke TpyboK, a COOTBETCTBEHHO —
BO3pacTaeT TennocbeM ¢ 1 M° MOBEPXHOCTM Harpesa. Mcrnonbaylotcs
naTtyHHble TPyOKM HapyXHbIM AnaMeTpoM 16 MM, TOMWUHON CTEHKM 1 MM no
FOCT 21646 n FOCT 494.

Ewe Gonblee yBenmyeHne koadduumneHTa Tennonepenadm goctmraeTca
npMMeHeHneM B TPYOHOM nMy4yke BMECTO T[Nafkux naTyHHbIX Tpyobok
NpoOMUIIMPOBaHHbIX, KOTOPblE M3rOTABMNMBAKTCA M3 TEX e TPyboK nytem
BblAaBNUBaHUA Ha HUX POSMIMKOM MOMNEPEYHbIX UMW BUHTOBBLIX KaHABOK, YTO
npuBOAAT K TypOynm3aumm NPUCTEHHOTO MOTOKA XXUOKOCTU BHYTPY TPYOOK.

BogonogorpeBatenu COCTOAT M3 CEKLUIW, KOTOPble COEAMHSATCS Mexay
cobon kamadamu no TPyOGHOMY MPOCTPaHCTBY M natpybkamum — Mo Mex-
TpybHomy (puc. 1 — 4 Hacrtosiwero npunoxeHus). MNatpybku moryt ObiTb
pas3beMHbIMM Ha doriaHuax Unn HepasbeMHbIMKU CBapHbIMKU. B 3aBncumocTn ot
KOHCTPYKUMM BOJonogorpeBaTeny Anst CUCTEM rOpsiHero BOAOCHAOXeHWs
UMEIOT criegytolne ycrnoBHble 0603HaYeHNs: ANS pa3beMHON KOHCTPYKUMK C
rmagkummn Tpybkamm — PIT, ¢ npodumnupoBaHHeiMu — PT1; ons ceapHon
KOHCTpykumn — cootBetctBeHHo CI, CIl (HanpaBneHne nOTOKOB
TennoobmeHuBaloLWmMxca cped npvBedeHo B N. 4.3 HacToswero ceoja
npaswun).

Mpumep ycnoeBHoro o6o3Ha4YeHMss BogonoaorpeBaTenst pa3beMHOro Tmna
C HapyXHbIM OuaMeTpoM Kopryca cekumm 219 mMm, AnvHOW cekummn 4 M, 6e3
KOMMeHcaTopa TeMMoBOro pacluvMpeHusi, Ha ycrioBHoe AasrneHune 1,0 MlMa, c
TPyOGHOM cuCTeMON U3 rnagkux TpyOoK U3 MNSATU CeKUMR, KNMMaTU4ecKoro
ucnonHeHunsa Y3: MB 219 x 4-1, 0-PIr-5-y3 rOCT 27590.

TexHudeckMe xapakTepuCTMKM BogonogorpeBartenen npueeaeHsl B Tabn.
1, a HoOMUHanbHble rabapuTbl U NPUCOEAMHUTENBHBIE pasmepbl — B Tabn. 2
HACTOSAILLEro NPUINOXEHNS.

METOAUKA PACYETA BOOOMNOAOIPEBATENEN MOPAYEIO
BOAOCHABXEHUA



1. Ona Bbibopa HeobxogMmoro Tunopasmepa BogonogorpeBarens
npefBapuTenbHO 3agaemcst

NOVOU BE § ORID 3
ebGuss wat g s
cowmpadaoge g 8y

Puc. 1 O6wuit BUA ropu3oHTanbHOrO CEeKLMOHHOIO KOXYXOTPYGHOro
BoaonoAorpeBarTens ¢ onopamu-Typoynusaropamm

Puc. 2 KoHcTpyKkTMBHBIE pa3mepbl Bogonoaorpesarens
1-cekuus; 2-kanay; 3-nepexos; 4-6110K ONOPHbIX NEePeropoaok; 5-Tpybku; 6-nepropoaka
onopHasi; 7-KonbLo; 8-npyTok;

senonenue 1 Henomsanve 3

Y
AN i e AR

pE-) s

Puc.4 Nepexopn



TexHM4YecKkne xapakTepucTuku Bogonoporpesetenen no FOCT 27590

Ta6nuua 1

HapyxHbii  [Yucno Tpy6ok| [Mnowapb | lMnowaas ce- | OkBuBaneHTH | MNMoBepxHoCTb Ha- | Tennosasi NpoOM3BOAMTENBHOCTL QSPCEK, Macca, kr
anameTp kop- | B cekuum n, ceyeHunmn yeHus Tp¥60|< bIi gMameTp rpesa ogHou kBT, cekunn gnnHon, m
nyca cekumm T, MeXTpyO- frp, M MeX- cekumm feek, M,
Dh, m HOTO Npo- Tpy6HOro npv AnuHe, M
CcTpaHcTBa npo-
fyrps M2 CTpaHcTBa
daks, M
Cuctema 13 Tpy6 ceKkUuuy ANVHOM, M |Kanaya, UCMonHeHne nepexoaa
rnagkux (uc- NPOUIMPOBaHHbIX
nonHexHve 1) (vcnonHeHve 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7,9 55 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 10,4 6,8 4,7
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 12,0 8,2 54
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 193,8 32,8 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 301,3 54,3 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 20,56 235 475 315 635 262,0 461,7 81,4 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 28,49 300 630 400 840 338,0 594.,4 97,3 113,0 43,0 34,5
lMpumeyvaHusi

1 HapyxHbin gnameTp Tpy6oK 16 MM, BHYTPEHHWUI — 14 MM.




2 Tennosasi Npon3BOANTENLHOCTb OMNpeaerieHa Npu CKOPOCTH BoAbl BHYTpY Tpybok 1 M/c, paBeHCTBE pacxooB TennoobMeHMBaoLWMXes cpea U TemnepaTtypHom Hanope 10 °C (TemnepaTypHbIi
nepenag no rpetwolen soge 70—15 °C, HarpeBaemon — 5—60 °C).

3 M'mapaBnuyeckoe conpoTuBreHue B Tpybkax He 6onee 0,004 MIMa ans rmagkou Tpy6ku 1 0,008 MIMa — ans NpodMNMpoBaHHONM NpU ANMHE CEKLMU 2 M 1 COOTBETCTBEHHO He Bonee 0,006

MMa »n 0,014 MMa npu gnuHe cekuun 4 M; B MEXTPYOHOM NpOCTPaHCTBE rMapaBnuyeckoe conpoTuenerve pasHo 0,007 MIMa npu anuHe cekuun 2 m u 0,009 MMa npu AnvHe cekumm 4 M.

4 Macca onpepfeneHa npu paboyem gasneHun 1 MMa.

5 TennoBas NpoM3BOAWTENbHOCTbL AaHa AN CPAaBHEHWS C MOAOrpeBaTensMum Apyrnx TMnopasmepoB Unu TUMOB.

Tabnuua 2
HomuHanbHble rabapuTtbl U NpUucoeauHUTeNbLHbIE pa3Mepbl BognogorpesaTenen , MM

HapyxHbii guameTtp D D; D, d dn H h L Ly Lo Lz no puc. 4
Kopnyca cekumu Dy,

MM

MCcnonHeHue 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




ONTUManbHOM CKOPOCTbIO HarpeBaemon BoAdbl B TpyOkax paBHon Wrp = 1 M/c, n
ncxoas M3 [ABYXMNOTOYHOW KOMMOHOBKM  KaXOoW CTyMeHu onpeaensem
HeobxoaMMoe ceueHre Tpybok Bogornogorpesatens ', M%, no dopmyne

fTP _ Ghmax (1)
yen 2-3600 WTpp
B COOTBETCTBMM C MoOsydYeHHoN BenuuuHon "y n no Tabn. 1 Bbibupaem
HeobxoAVMbIN TUMOPa3Mep BOAOMNOAOrpeBaTens.
2. [Ons BblOpaHHOro TWMNopasmepa BoOZONOAOrpeBaTens onpeaensem

dhakTUyeckne CKopocTU BoAbl B TPYGKaxX M MEXTPYGHOM NPOCTPaHCTBE KaXaoro
BoJonogorpesaTens npy AByXnoTOYHON KOMMOHOBKE Mo dhopMyriam:

_ Ghmax (2)
W, = 2-3600f p
W G, ©)

MTp - 2 . 3600fMTpp

3. KoadhcpmumeHT Tennootgaum ai ,BT/(MZ, °C), oT rpetoLien Boabl K CTEHKE
Tpy6ku onpegensieTcs no dopmyne

"W
rp cp T 4
a,- 1161210 + 18" - 0,038(t™) de" “)
Y Y
roe tCP _ tsx+ tEbIX (5)
TP 2
OKBMBANEHTHbLIN AMaMeTp MeXTPYyBHOro MpocTpaHcTea, M, onpedensercs
no dpopmyne
2
_D..-nd,, 6)

leﬂﬁnd@
[ns BbiGpaHHOro TMNopasMepa BodomnoaorpeBatens dye MPUHUMAETCst MO
Tabn. 1.
4. KoadhcpuumeHT TenmooThaum ag, BT/(MZ, °C) OT CTeHkn TpybkM K
HarpeBaeMoW Boge onpeaensieTcs no gpopmyne

2 0,8
H H T 7
a2 = l16 1210+18 th - 0,038(tcp) d:,zp ( )

(8)
5. KoadhduumeHT Tennonepepaum Boponogorpesatens K, BT/(M2,°C),
crnegyeT onpeaensTb no opmyne

3 wvB )
11 b
al az }\4 cT

roe y— koadumumneHT achpeKTMBHOCTM TennoobmeHa ansi rmagkoTpyOHbIX
BOZOMNOAOrpeBaTenel ¢ onopamu B Buge nonok y = 0 95, aons rmagkoTpybHbIX
¢ GrOKOM OMOpPHbIX MeperopoAok v = 1,2, Ang NpoUNMPoBaHHbLIX U C GITOKOM
OMOPHbIX Neperopogok vy = 1,65;

B — Ko3(bULMEHT yunUTbIBaKOWNIA 3arpsi3HEHWE MOBEPXHOCTU Tpyb B
3aBMCUMOCTM OT XMMUYECKMX CBOWCTB BoAbl, NpuHMMaeTcs = 0,8— 0,95.

6. [pu 3agaHHOM  BenuuUMHE  pacyeTHOW  NPOU3BOAUTENBHOCTU
BoJonoaorpeeaTens QSPh Nno MOMy4YeHHbIM 3Ha4YeHussM  KoapduumneHTa
Tennonepedaun k n cpegHenorapudmMmMyeckon pasHOCTU Temnepartyp At
onpepenseTca Heobxoaumas NOBEPXHOCTb HarpeBa Bogonogorpesartens F no
dopwmyne (1) npun. 5.

7. Yvcno cekum Bogonodorpesartens B OA4HOM noToke N, wWT., ucxonsa u3s
[OBYXMNOTOYHOW KOMMOHOBKW ornpefenseTcs no gpopmyne



F

B 2 fCeK

Ecnu BenvuuHa N nonyyeHHas no gopmyne (10) umeeT ApobHYO YacTb,
coctaensawwwyo Gonee 0,2, YACNO CEKUMI CriedyeT OKPYrMATb B GOMbLUyO
CTOPOHY.

8. T[otepu paenenuss AP, «klMa, B Bogonogorpesatensax crneayet
onpenensTb No opmysam:

AN Harpesaemol BoAbl, NPOXoAsALLen B rnaakux Tpybkax:

a) Npu AnMHe cekumm 4 m
2
P, [gn} \ an

fop

N (10)

©) Npu gnvHe cekunm 2 M

g, |

AP. =95 N (12)
P.=9¢ fp

rae ¢ — KoadUUMEHT, yunTbiBaOWNIA HakuneobpasosaHve, NPYHUMAaeTCH
MO ONbITHLIM AAHHBIM, NPU UX OTCYTCTBUM — cregyeT NpuHnMaTh ¢ = 2... 3.

ANA HarpeeBaemoun BOAbl, NPOXoAswen B NPoduUnMpoBaHHbIX Tpybkax, B
dopmynax (11) n (12) BBOAMTCA NOBbILLAOLLMIA KOIPPULMNEHT 3;

ANA rpetoLe BoAbl, MPOXoAsLLen B MeXTPybHOM NpocTpaHcTee:

AP.,=B Wfﬂp N (13)

KoadhpmumeHT B npuseaeH B Tabn. 3

Tabnuua 3
HapyxHbii guameTtp 3HayeHne koadhuumeHTa B
kopryca cekumun Dy, MM npv ANMHE CEeKLMU, 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

AN ABYXCTYNEHYATOW CXEMbI MPUCOEQUHEHUA
BOOOMNOAOIrPEBATENEN FOPAYErO BOOAOCHABXEHUSA C
OrPAHUYEHMEM MAKCUMANBHOIO PACXOA BOAbI U3 TEM/IOBOM
CETWU HA BBOA U PEINYJINPOBAHMUEM NOAAYMN TEMNOTbI HA
OTOMNNEHMUE

Bbibpatb 1 paccuutaTe BogonogorpeBaTenbHy YCTAHOBKY ANS CUCTEMbI
ropsiyero BoAoCHabXeHUs1 LIeHTparibHOro TENMOBOro NyHkTa Ha 1516 ycnoBHbIX
KBapTup (3aceneHHocts — 3,5 yen Ha «kBapTupy), 0OOpPyOOBaHHYHO
BOZOMNOAOrpeBaTeNnsiM1, COCTOSILLMMU U3 CEKLMIA KOXYXOTpyOGHOro Tuna ¢ Tpyo-
HOW CMCTEMOM M3 MpPAMbIX MMagknx Tpyobok n Grnokamy OMOpHbIX NEPEropoaokK
no FOCT 27590.

BoponogorpeBartenu npucoeguHeHbl K TEMMOBOW CETU MO ABYXCTYNEHYaToON
CMELLUaHHON CXeMe C OrpaHuMyeHMeM MakCumarbHOro pacxoga BOAbl U3
TENsIOBOM CETU Ha BBOA.

Cuctema oTonneHusi npucoeamHeHa K TensoBbIM CETSAM MO 3aBUCUMOWN
CXeMe C aBTOMaTUYECKUM PeryrmpoBaHMeM nogaym TennoThI.

Bakn-akkymynsitopbl Harpesaemol Boabl kak B LITT, Tak u y notpebutenei
OTCYTCTBYHOT UCXOAHbIE AAHHbIE:



1. PerynvpoBaHue OTMycka TennoTbl B CUCTEME LIEHTpPann3oBaHHOIO
TennocHabXXeHNst NPUHSITO LieHTparibHOe, KaYeCTBEHHOE MO COBMELLEHHOW Ha-
rpyske OTOMMNEHNS U ropsvero BOAOCHabXeHus.

2. Temnepatypa TenmnoHocuTens (rpewollier BOAbl) B TENnoBOn ceTu B
COOTBETCTBUM C NMPUHATLIM Afs JAHHOW CUCTEMbI TENOCHabXeHUsa rpadonkom
N3MEHEHUS TemnepaTypbl BOAbl B 3aBUCUMOCTM OT TeMMepaTtypbl Hapy>KHOro
BO34yxa NpuHsTa:

npu pacyeTHOW TemnepaType HapyXHOro Bo3gyxa ANs NPOEKTUPOBaHUS
oTonneHus to = -26 °C:

B nopatoLlem Tpybonposoge 11 = 150 °C;

B obpaTHoM Tpybonpoeoge 12 = 70 °C;

B TOYKe usnoma rpacuka Temnepartypsbl t'y = 23 °C:

B nopatoLlem Tpybonposoge 1’1 = 80 °C;

B obpaTHoM Tpybonpoeoge t'> =42 °C.

3. Temnepatypa xonogHouW BOAONPOBOAHOW (HarpeBaemoun) BoOAbl B
oTONUTENbHBIA Nepuoa, NocTynawwen B Bogonogorpesatens | ctynenu, tc = 2
°C (no gaHHbIM 3KCnnyaTaumm).

4. TemnepaTypa BoAbl, NOCTyNawLlen B CUCTEMY rOpAYero BOAOCHabXeHns
Ha Bbixoge 13 Il ctyneHu Bogonogorpesatens t, = 60 °C.

5. MakcumanbHbIl  TENMOBOM MOTOK Ha OTonneHuwe notpebuTenen,
npucoeanHeHHbIX k LITM, Qomax=5,82-10° Br.

6. PacueTHas Tennoeasi IPOM3BOAUTENLHOCTL Bogonogorpesateneil Q%7 =
4,57-10° BT.

7. MakcumanbHbI pacyeTHbI CEeKyHAOHbIM pacxod BOAbl Ha ropsadyee
BofocHabxeHue gn = 21,6 n/c.

Mopspok pacyeTa:

1. MakcumanbHbI pacxon ceTeBOM BOAbI HA OTOMMEHne

36 6-582:10°
G, - Qonec _ 36-582:10 _625.10° "

C(‘rl— TZ) ~ 4.2(150-70)
2. MakcrMManbHbIA pacxop, rpetoLLen Boabl Ha ropsiyee BogocHabxeHne
36-0.55 36-055-457-1(0° .
e = thax _ 10 :57‘103KF/LI
0(1: -1 ’2) 4.2(80 - 42)
3. [inga orpaHnyeHnss MakcMmarnbHOro pacxopga cetesol Bogabl Ha LTI B

KayecTBe pacyeTHOro NpPUHMMaeTCcst BONbLUNA U3 OBYX PAacX040B, MOMYYEHHbIX
nonnl,2

G,=G,=625 QK.

4. MakcumanbHbld pacxo HarpesaeMon Boabl 4Yepe3 | u Il cTyneHu
BoZoMnogorpeBatTens

G _ 36 thax _ 36-4.57 106 - 68 103 Kr/J.
hmax C(th - tc) 4.2(60 - 2)
5. TemnepaTypa HarpeBaemon BoAbl 3a Bogonogorpesartenem | ctyneHu
t =1/ -5=42-5=37C.

6. PacuyeTHas npon3BoanTeNibHOCTb BoAgonogorpesartensa | CTyneHu
SPI

Q. = Gyt~ t.)(c/36) = 68-107(37 - 2)(4.2/36) = 2761 0"B.
7. PacueTtHas npon3BoanTesibHOCTb Boaonogorpesartena Il CTyneHu

Q:P” - pr - pr' =457-10°-27610° = 181-10°B.

8. Temnepatypa rpetolleii BofAbl Ha Bbixode M3 Bogonogorpesatens I

CTyneHu 13”2 1 Ha BXofe B Bogonogorpesartens | cTyneHn Tll

SPII

W, 380, 36-181-10°

T.=T.=T 1™ =80- 3=
cG, 42.625-10

9. TemnepaTtypa rpeioliern BoAbl Ha Bbixode M3 Bogonogorpesatens |

CTyneHu
SP 6
T,=1' _38Q, gy 3645710 ;0
R C ¥ 42.625-10°

55°C.




10. CpepHenorapudmMmyeckasi pasHOCTb TeMNepaTyp Mexay rperollen u
HarpeBaeMoii Bogoi ans | cTyneHu BogonogorpesaTens

AL - At-AL, (55-37)-(17-2)
Cp A tﬁ
At,
11. CpepgHenorapudmuyeckas pasHOCTb TeMNepaTyp Mexay rpetowen u
HarpesaemoW Bogow Ans |l ctyneHy sogonogorpesartens

At.clp: At,-At, _(80-60)-(55-37)

=16.5"C.

2.3lg 23197

=19°C.

At
2.3|976 2.3|9E
At
M
12. B cooTBeTCTBUM C M. 1 HACTOSILLErO MPWUMOXEHUSI ONpeaensiem
HeobxoAMMoe cedeHue TpyboK BogonogorpesBaTens Npu CKOpPOCTU BoOAbl B
Tpybkax Wqp= 1M/C 1 OBYXNOTOYHOIN CXEME BKITHOHYEHNS

3
fTP — Ghmax — 68- 10
ven  2.3600 WTpp 2.3600 .1,103
Mo Tabn. 1 HACTOAWEro MPUMOXKEHUA W MOonyvyeHHon BenuuuHe 'y,
nopgbvpaem TMn BOAONOAOrpeBaTens co CreaylLMMN XxapakTepucTukamu:
frp = 0,0093 M%;
Dy =219 mm;
furp = 0,02139 M*;
doxe= 0,0224 m;
feer= 11,51 M° (Npu onuHe cekumun 4 m);

= 0,004\

d., 16
dBH =11 MM.
13. CKOpOCTb BOObl B pr6KaX npu JJ,ByXI'IOTO‘-lHOVI KOMMOHOBKe
3
68 -
W — % — 10 =10Im/c.

™ 2-3600f _p 2.3600-0.0093-10°
14. CKopoCTb BOfAbl B MEXTPYGHOM MPOCTPAHCTBE MpU LOBYXNOTOYHOW

KOMMOHOBKe
W - G _ 62510
v 23600, p  2.3600-0.02139-10°

15. PacyeT Bogonogorpesatens | ctyneHu:
a) cpedHsis Temneparypa rpetoLlen Boabl

r

o+, 55+17

=041m/c.

rp X bIX °
= =36°C.
t°p 2 2
6) cpenHaa Temnepartypa HarpeBaeMOVl BOObI
. L+t 2437
_ ex BbIX _ -1 o .
t 5 > 95°C;

B) k0adhpuLMEHT Tennonepeaayum ot rpetoLLei BoAbl K CTEHKe Tpybku

i rp) 2 WMir
a.- 116[1210 +18¢7 - o.oss(tc‘;) } e P ~116(1210 + 18- 36 - 0.038 - 36)

okB

0.41°8
————— = 2187B7/(M*°C)
0.0224™
r) KoadppMUMEHT TENNOOTAAUM OT CTEHKU TPYOKM K HarpeBaemol Boae

: I Woy
a,- ],16[1210 +18,-0038(t.,) } do.; -116(1210+18-195-0.038 19.5)
101°8
oo1a"7 = 4222 Br/(M*°C)

A1) KoadhdmUMeHT Tennonepeaaqm npu = 0,9

1 vyB B 12-0,9 B 24
K=o—) -1 1 oooi~ 1% Br/(m"*C)

PR 2187 T 42227 105
cT




KoadhduumeHT y NnpuHAT paBHbiM 1,2 ong rmagkmx Tpy6ok;
e) Tpebyemasi NoBepXHOCTL Harpeea Bogonoaorpesatens | ctyneHn

o Q. 276-10°
v KAt 1525165

) UMCNo ceKuuin Bogonogorpesatens | CTyneHn Npu AnuHe cekummn 4 m

=1087 W

MpvHUMaem 5 cekuuint B OOHOM MOTOKE; AEWCTBUTENbHas NMOBEPXHOCTb
HarpeBa byneT F'-1151.2.5-115 w"

16. PacueTt BogonogorpeBatens |l cTyneHu:
a) cpegHssa Temnepartypa rpetoLlen Boabl

th+t., 80455

rp o
= Be =67,5"C.
tCP 2 2
0) cpenHsia TemMnepaTypa HarpeBaeMon Boapl
Lo+t 37+60
— BX BbIX — — 48,50 C'
th 2 2
B) k0adhpuLMEHT Tennonepeaayun ot rpetoLLei BoAbl K CTeHKe Tpybku
W

2
a,- l16[1210 +18t) - 0.038(t:;) } g 116(1210 +18-67.5-0.038 - 67.52)

oKB

0.41°8
W =2730BT1/ (MZ-O C)

r) KoadppMUMEHT TENNOOTAAYM OT CTEHKU TPYOKM K HarpeBaemo Boae
0,8
P

" 2 TW
a,- 116[1210 +18¢,, - 0038(t; } =116(1210 +18 485 — 0038 - 48.57)

0,2
BI

H

1010.8
——— > =5443 B1/(M*°C)
0.014~
n) koadbdumumeHT Tennonepegaym npu = 0,9
' B _ 12-09 _ 2
Kooy .- 1 T o001~ 193 Br/(M*°C)

== e ——
o, O, A 2730 5443 105

e) Tpebyemas noBepxHOCTb HarpeBa BogonodorpesaTens |l cTyneHu
SPII
o Q, 181-10°

- - 1494 W
P K'Atl, 193119 v

X) Yncno cekumn BogonoaorpesaTens |l cTynexu

11
« F 494
N _2f —2.1151—2.15 CeKLUMW.

cek
MpvHMMaemM 2 cekuMum B OAHOM MOTOKE, AEUCTBUTENbHAs MOBEPXHOCTb

HarpeBa bygeTt F'-1151.2.2-46 "

B pesynbtate pacyeta nomyuMsniocb N0 2 CeKUMM B KaXAOM
Bogonogorpesatene |l ctynemm n 5 — B kaxgom BogonogorpesaTene |
CTYMeHN CyMMapHOI NOBEPXHOCTbIO Harpesa 161 M-,

17. Motepu paBneHuss B Bogonogorpesartensx (7 nocnegoBaTerbHbIX
CeKUUIi B KaXKOOM MOTOKe):

ONs BoAbl, Mpoxofsiien B Tpybkax (c yyeTom ¢ =2)

2
2
216 j 7 =142 «llg;

9 |\ 2-7.5(7
f.p 2.0.0093-10

NS BoAbl, NPOXOAsiLLEN B MEXTPYGHOM NPOCTPaHCTBE

AP, =75

AP, =BW, N=20-041°-7=235 «la



KoadpdpmumeHT B npuHnmaeTcst no 1abn. 3 HaCTOSILLErO NPUIOXKEHMS.

Mpu npumeHeHun BogonogorpesaTens ¢ NPoUNMPOBaHHLIMKU TpyBkamm
HeobXoAMMOoe YnCro cekuuin B | cTyneHn coctaBuT 3 cekumum, a Bo |1—2 cekumm
B 0HOM noToke. [MoTepu AaBneHuss No HarpeBaeMon Boae ¢ KoadhprLMEHTOM
¢= 2 coctasnaT 300 kla.

B 1994 r. Ha MockoBckoM 3aBoie «CaTaKC» OCBOEH BbIMYCK KOXYXOTPYOHbIX
MHOroxofoBblx Bogonogorpesatenen ¢ | u |l cTyneHsamu HarpeBa B OAHOM
Kopnyce (puc. 5), TEXHUYECKNE XapakTePUCTUKN KOTOPbIX NpuBeaeHbI B Tabn. 4
HacTodAWwero npunoxeHus. TennoBas NPOM3BOAMTENbHOCTb OMNpeaeneHa Ans
yCnoBwuiA, GNN3KNX K pearbHbIM B CUCTEME TEMNOCHAbXeHUs:

Ans  BOAonoforpeBaTtenen ropsvyero BOAOCHAOXeHWs: TemnepaTypHbIn
nepenag no rpetowen soge 70 — 30 °C, no HarpeBaemon — 5—60 °C,
MaKcMMarbHble MOTepu AaBMeHUs Mo HarpeBaeMon BoAe, HanpasnseMon no
Tpybkam, — 27—36 klMa (UTM - LUTM);

Ans  BoAonogorpesaTtenert OTOMMNEHMA: TemnepaTypHbi nepenag Mo
rpetowen Boge — 150—76 °C, no HarpeBaemon, HanpaensiemMon no
MEeXTPYGHOMY npocTpaHCcTBY, Npu npumeHeHun B UTIM — 105 — 70 °C n
MakcumanbHon notepe gasnenns — 30 kla; npu npumeHeHnn B LITI —120—
70 °C wn makcumanbHoM notepe AaeneHua — 60 klla (moTepu paBneHus
NPUHATLI BE34e ANst HOBOro, YNCTOro TenIo06MEHHNKA).

3anac B NnoBepxHOCTW Harpesa npuHAT 20 %.

B nepecyete Ha pacuyeTHbln pexum pabotbl no FOCT 27950—88E
(ckopocTb Bogbl B Tpybkax 2 M/c) atTu xe ycTtaHoBk TMIIO u TMIT,
npumMeHsiemble a UTT, 6yayT nMeTb XapakTepUCTUKU, NpUBEAEHHbIE B Tabn. 5.
Mpn aTom pocTuralTca Takme Xe KoahdUUMEHTLI Tennonepegayun, Kak u B
nnacTMHYaTbiX  BOAOMOAOrpeBATENsAX Ha  MaKCMMarbHbIX  CKOPOCTSAX
TennoHocuTenen.

C 1996 r. Ha ToM xe 3aBoae «CaTakc» HavaT Bbinyck BogonogorpesaTtenen
YCTaHOBKM MOnypasbopHON KOHCTpyKumMm obnerdeHHoro Tuna (puc. 6) Ans
TennoBbIX MyHKTOB, pa3MellaeMbIX B nogBane 34aHus.

Puc. 5 O6wui BUA ropmsoHTanbLHOro MHOroxo4oBOro KOXyxoTpyoHoro

BogonoaorpeBarens

a-06Lwuin Bua; 6-paspes no cekuusm; | -Bxoa xonoaHoit Boab! - | CTyMeHb; 2-BbIX0A
TennoHocuTens — | CTyneHb; 3 — BbIXOA ropsiyeit Boabl —| CTyneHb; 4 — BbIX0O4
ropsiven Bogbl — |l cTyneHb; 5 — Bxo4 TennoHocuTenss — | CTyneHb, 6 — BbIXOA
TennoHocuTena —Il cTyneHb; 7 — BbIxoA TennoHocutens — Il ctyneHs; 8 — BxoA
xornogHou Boabl — |l cTyneHb, B,r — KOHCTPYKTUBHbIE pa3mepsbl: 1 — cekunn; 2 —

coeMHUTErNbHas kKaMepa MEXTPYGHOro NpocTpaHcTBa; 3 — TO Xe, TpyOHoro: 4 —
TpybHas gocka; 5 — wapHup;



B1 — xonopgHas Boaa; B, — ropsivas Boga; Bz — LMPKYNsSILMOHHAs NUHUS ropsiyero
BofocHabxeHuns;; Ty — nopgatowas Tennocetu; T, — BbIXOA4 rpetowen Boabl us |l
cTyneHu; T3 — BX0A rpetoluent Boabl B | cTyneHb; T4 — obpaTtHas TennoceTu



OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKKN BogonogdorpesaTenei 6rnoyHor Tuna ans UTM (yctaBHoBKa U3 3 6rokoB)

OunameTp Macca, kr, ogHoro PacueTHbIln Tennosoi no-
YcnosHoe o6o3HaueHne cekumm D, Pasmepbl, MM 6noka MoBepxHOCTb Harpesa, M2 | TOK, KBT, npu Wrp= 1m/c,
npw 3akase MM, X Atcp= 10 °C
XKOI.CeKL,.
dp [ d2 | H Hi h hi | h2 | I I2 I3 [ b | by BCEro nopao-
rpeeaTens
MNB 57x2-1,0-bNM-6-Y3 57x6 45 | 38 |276| 828 | 87 | 189|552 (100 | 84 | 160|238 | 34 | 160|260 60-3 0,74 -3=2,22 90,0
180
MB 76x2-1,0-bI1-6-Y3 76x6 57 | 45 | 314 | 942 [ 106 (208 (628 |115| 93 | 170|257 | 43 | 180|280 80-3 1,3-3=3,9 156,0
240
MNB 89x2-1,0-bI1-6-Y3 89x6 76 | 57 [342]1026(119|223|684 125|100 (185|271 | 50 | 195|295 100 -3 1,86 - 3=5,58 223,0
300
MB 114x2-1,0-bI1-6-Y3 114x6 89 | 76 | 387 |1161(144 (243|774 |135|112]205|294( 62 | 215|315 140 -3 3,568 -3=10,74 430,0
420
MNB 168x2-1,0-bM-6-Y3 168x6 133|108 498 1482|198 | 300|996 | 150 | 139 | 240|349 | 89 [ 280|380 250 -3 6,98 - 3=20,94 840,0
750
MNMpumeyaHne — Mmapasnuyeckoe conpoTmenenve yctaHosku npn Wyp - 1 m/c, Wyrp = 0,5 m/c coctaBnseT: APtp = 40 kla, APvrp = 25 kla.
Puc. 6. BogonoporpeBatenb 6no4Horo tTuna no TY 400-28-132-90
Tabnuua 4

TexHUYeCcKMe XapaKTePUCTUKU rOPU3OHTarNbHbLIX MHOTOXOAOBLIX, KOXYXOTPYGHbLIX BogonoaorpeBaTternieil ¢ npodunMpoBaHHON TPyoKoi Ans

CUCTeM oTonneHusa n ropayero BOAOCHAGXeHus




O6o3HayeHne Tenno- | Mnowaab |Yncno| Tnowanb cedeHuns OksmBa- |HapyxHbin| MaGaputsl axlxh, | Macca, kr MoTepu gaBneHus Makcu- KoadhpuumeHT
Basi noeepx- | xogos TNEHTHbIN | gnameTp MM MarbHbIV Tenno-
MOLLI- HOCTK (cek- auametp, | kopnyca pacxog nepegayn, Bt/
HOCTb, | Harpesa, | uUwi) MM Du, MM Harpesa- (M%+°C)
kBT M2 emol Boapbl
Tpy6oK, M? | MexTpy6- | Pasmep no Tpy6- | no mex- M3/
HOro npo- | TpyGKku kam, klMa | Tpy6HOMy
CTpaHCT- de/dn npocTpaH-
Ba, M’ MM’ cty, kla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Tennoo6MeHHUKN MHOroxoAoBbIe Ans otonneHus B UTIM
(napameTpbl TennoHocuTenen 150 — 76/105 — 70 °C, HarpeBaemasi Boga no MeXTpybGHOMY NpOCTpaHCTBY)
TMMNO 76x2-1,0-5-Y3 270 3,25 5 0,00108 | 0,00233 14/16 0,0164 500 0,55x2,51x0,73 350 20 29 6,7 5180
TMIMO 89x2-1,0-5-¥Y3 380 4,65 5 0,00154 0,00327 14/16 0,0172 565 0,62x2,53x0,80 500 19 29 9,4 5120
TMMO 114x2-1,0-5-Y3 585 8,95 5 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 700 13 29 14,4 4760
TMMO 133x2-1,0-5-¥Y3 880 10,80 5 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 900 15 29 21,6 —
TMMMO 168x2-1,0-5-Y3 1430 17,45 5 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,20 1020 19 29 35,1 5080
Tennoo6MeHHUKN MHOroXoA40BbIe As ropsavyero BogocHabxeHus B UTM
(napameTpbl TennoHocuTenen 70 — 30/5 — 60 °C, HarpeBaeMasi Boa rno Tpybkam)
TMIMI 76x2-1,0-7-Y3 200 4,55 7 0,00108 | 0,00233 14/16 0,0164 400 0,55x2,51x0,73 400 27 16 3,1 3090
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
TMII 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 0,0155 670 0,73x2,59x0,94 760 27 26 8,4 3430
TMMI 133x2-1,0-7-Y3 735 15,12 7 0,0040 0,0075 14/16 0,0197 670 0,73x2,65x1,07 960 27 22 115 —
TMII 168x2-1,0-7-Y3 1050 24,43 7 0,0057 0,0122 14/16 0,0190 895 0,95x2,69x1,21 1140 27 16 16,4 3050
Tennoo6MeHHUKN MHOroxoAaoBble Ans oronneHus B LITM
(napameTpbl TennoHocutener 150 — 76/120 — 70 °C, HarpeBaemas Bofa no MexTpybHOMY NpoCTpaHCTBY)
TMIMO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 0,0190 670 0,73x4,69x0,94 1220 76 60 43,9 6920
TMIMO 219x4-1,0-4-Y3 4470 46,0 4 0,00939 0,02139 14/16 0,0224 895 0,95x4,74x1,20 2240 85 60 77,0 6915




TMNO 273x4-1,0-4-Y3 | 6420 | 8224 | 4 | 001679 | 0,03077 | 14/16 | 00191 | 1010 | 1,10x4,83x1,31 | 2800 | 55 | 60 110,8 6590
Tennoo6MeHHMKU MHOroxoaoBbIle ANA ropAvero BogocHabxeHus B LTI npu gByxnoTo4Hou cxeme (napameTphbl,
Kak n B UTIN)
TMMr 114x4-1,0-4+4-Y3 1350 28,64 4+4 |2x0,00293 | 2x0,0050 | 14/16 0,0155 2x565 2,15x4,59x0,84 1560 36 49 21,1 3810
TMMI 133x4-1,0-4+4-Y3 1840 34,56 4+4 | 2x0,0040 | 2x0,0075 | 14/16 0,0197 2x565 2,25x4,64x0,90 2000 36 32 28,8 —
TMIMI 168x4-1,0-4+4-Y3 2620 55,84 4+4 | 2x0,0057 | 2x0,0122 | 14/16 0,0190 2x670 2,35x4,69x0,94 2440 36 25 41,0 3360
TMMI 210x4-1,0-4+4-Y3 4310 92,0 4+4 | 2x0,00939 [ 2x0 02139 14/16 0,0224 2x895 2,8x4,74x1,20 4480 36 28 67,6 3200
TMMr 273x4-1,0-4+4-Y3 7710 164,48 4+4 | 2x0,01679 |2x0,03077 | 14/16 0,0191 2x1010 3,0x4,83x1,31 5600 36 34 120,9 3610
Tennoo6MeHHMK 1 MHOroxoaoBble Ansi ropsivyero BogocHa6xeHus B LITM npu ogHonoTo4yHOM cxemMe (napamMeTpbl, Kak U
B UTN)

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

MNMpumevaHne — Paboyee paBneHne— 1Mla, makcumanbHas TemnepaTypa TennoHocutens — 150 °C. 3anac no noBepxHocTu HarpeBa—okoro 20 %. YcrnoBHoe o603HaveHne npu 3akase: TMIMO—
TEennoobMeHHMK MHOTOXOA0BOW ¢ NpodurbHon Tpy6kon Ans otonnexust, TMIAT—To xe, Ans ropsyero BogocHabXeHU, fanee —anamMeTp Kopryca Cekumm, AnuHa CekUmn, aBreHne; YNCNOo CEKUMIA B
TennoobMeHHMKe (ABe LMdpbl Yepes «+»—-ABYXNOTOYHasA cxema); Y 3—Bua KMMmMaTnuyeckoro ucrnonHeHus tennoobmenHuka no FOCT 15150.

Tabnuua 5

TexHM4YecKkue xapakTepMCcTUKM MHOFoOXoA0BbIX BogonoaorpeBartenen ¢ npoMnmpoBaHHOM TPYOKOM Npu pacyeTHOM pexume paboTbl (Wrp = 2 M/c)

O6o3Ha4vyeHne [MoBepxHOCTb Macca, kr TennoBasi MOLLIHOCTb, KoadhpuumeHt lMoTepu gasneHus, kla, no
Harpesa, m? kBT Tennonepegayn, Tpybkam MeXTpyOHOMY
Bt(M> e °C) NPOCTPAHCTBY
TMIMO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMIMO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMMNO114x2-1,0-5-¥3 8,95 700 1415 11520 125 190
TMMNO168x2-1,0-5-¥Y3 17,45 1020 2900 10310 116 180
TMII 76x2-1,0-7-Y3 4,55 400 400 6180 170 100




TMII 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160

TMMI 89x2-1,0-7-¥Y3 6,51 560 560 6200 170 105
TMIMI™ 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100




NPUNOXEHMUE 8

NMPUMEP TEMJ10BOIo U ruAPABJIMMECKOIO PACYETA
NNACTUHYATbIX BOAONOAOIPEBATEJIEN (MO MOCT 15518)

B cootBetctBUM ¢ katanorom UMHTUxumHedTemaw (M. ,1990)
BbIMYCKalOTCA  TEMNMOOOMEHHMKM  NnacTUHYaTtble Ans  TennocHabxeHus
cnegywowmx TunoB nonypasbopHele (PC) ¢ nnactmHamu tuna 0,5MNp u
pa3bopHble (P) ¢ nnactnHamm tuna 0,3p u 0,6p.

TexHMYecKkne xapakTepUCTUKN yKa3aHHbIX NMIIACcTUH U OCHOBHbIE MapameTpbl
TEennoobMeHHNKOB, cOBMpPaeMbIx U3 3TUX NNACTWH, NpuBeaeHbl a Tabn. 1 un 2.

Honyckaemble Temnepartypsl TennoHocuTenen onpeaensaTcs
TEPMOCTOMKOCTBIO ~ PE3MHOBLIX  MpoKnagok. [ns  TennoobMeHHWUKOB,
MCNoNb3yeMbIX B CUCTEMAxX TeMnocHabxeHnsi, oba3aTenbHbIM  ABMASETCA
NpUMEHEHNE NPOKNaAoK U3 TEPMOCTOWMKOW pe3nHbl, MapK1U KOTOPOW NpuBeaeHbI
B Tabn. 3.

YcnoBHoe 0603HayeHMe TennoobMeHHOro nracTuHYaToro annapara
nepeble OykBbl 00O3HayaT TuUN annapata—rtennoobmenHnk P (PC)

pa3bopHbIi  (MonyceapHoW), cregywolee o0603Ha4YeHWe — TN NNacTUHbI,
undpbl nocne TMpe — TOMLWMHA NNacTUHbI, Aanee — nnolagb NoBepPXHOCTH
TennoobmeHa annapara (Mz), 3aTeEM — KOHCTPYKTUBHOE WcMonHeHne (B

COOTBETCTBMM C Tabn. 2), Mapka maTepuana nnacTvHbl U Mapka matepuana
npoknagku (B cooTBeTCTBUU € Tabn. 3). MNocne ycrnoBHOro oGo3HaueHus npu-
BOAMTCS CXEMa KOMMOHOBKM MIACTUH.

Tabnuua 1
TexHUYecKas xapakTepucTmka nnacTuH
Moka3aTtenb Tun NNacTuHbl
0,3p 0,6p 05Mp

[abapuTbl (AnuHa X LWMpWHa X TonwwmHa), MM | 1370x300x1 | 1375x600x1 | 1380x650x1
MoBepxHOCTb TennoobmeHa, M* 0,3 0,6 0,5
Bec (macca), kr 3,2 5,8 6,0
OKBMBanNeHTHbIN AnameTp KaHana, M 0,008 0,0083 0,009
Mnowaab nonepeyHoro ceveHus kaHana, m? 0,0011 0,00245 0,00285
CmaunBaeMblin nepymMeTp B NONepeyHoM 0,66 1,188 1,27
CeyveHun KkaHana, M
LLivpuHa kaHana, Mm 150 545 570
3a3op Ansa npoxoga paboyen cpefbl B 4 4,5 5
KaHane, Mm
lMpuBegeHHas AnvHa kaHana, M 1,12 1,01 0,8
Mnowaab nonepeyHoro ceveHns Konmnekropa 0,0045 0,0243 0,0283
(yrmoBoe oTBepCTUE Ha NnacTuHe), m?
HanbonbLunin AnameTp yCrnoBHOro npoxoaa 65(80) 200 200
NpuUcoeanHSEMOro LTyLepa, MM
KoadbcpuumeHT obLero ruapaBnnyeckoro 193 15 15
COMPOTUBIIEHMS Re%?® Re%?® Re%?®
KoachduumeHT ruapaBnmyeckoro 15 15 15
COMpOTUBIEHUS LWITYyLepa &
KoachdpuumeHTbI: 0,368 0,492 0,492

A

b 4,5 3,0 3,0

Tabnuua 2

TexHUYeckas xapakTepucTMKa U OCHOBHbIE NapamMeTpbl NNacTUHYaTbIX
TensI006MeHHbIX annapatoB

Mokasatenb Twun NNacTuHbl
0,3p 0,6p 0,5Mp
1 2 3 4
Tun annapaTta Pa36opHbI Monypa36opHbii



Pacxop TennoHocutens (He 50 200 200
Gonee), M1y

HomuHanbHas nnowanb
NMOBEPXHOCTU TeNnoobMeHa
annapata, M2, 1 UCTIONHEHMe Ha
pawme:

. Ot 31010 Ot 10 go 25 —
KOHCONbHOW (MCnonHeHune 1)
OBYXOMOPHOW (MCNomnHeHve 2) 0711250025 | OT 31,500 160 | OT 31,5 no 140
TPEXONOPHOW C NPOMEXYTOUH- — Ot 200 go 300 | OT 160 go 320
oW NNNTON (MCnonHeHue 3)
PacuyeTHoe naBnexve, MlMa 1(10) 1(10) 1,6(16)
(KI'C/CMZ) 2,5(25)
[abapuT TENNOOGMEHHNKOB, MM 650x400x1665 | 605x750x1800 | 2570x650x1860
(3500)
Tabnuua 3
XapakTepuCTUKM NPOKNaAoK Ans nnacTuH
YcnosHoe |Mapka matepuana n KayuykoBasi ocHoBa Temnepartypa
o060o3HaveHne TEXHUYECKMe pabouen cpefpbl, °C
NpoKnagok yCroBusi
0 PeanHa 359 (TY 38- CKMC-30 n APKM-15 Ot -20 po + 80
1051023-89) (byTagmeHmMeTUncTMponb-
HbIN Kay4dyk)
1 Pesunna 4326-I" (TY- CKH-18 Ot -30 go +100
38-1051023-89) (ByTagMEHHUTPUIbHbBIN Kay-
HyK)
2 PeaunHa 51-3042 CKanT Ho 150

(TY 38-1051023-89) | (aTMneHnponuneHaneHo-
BbI Kay4yK)

3 PeaunHa 51-1481 CKan Ho 150
(TY 38-1051023-89) | (aTMneHnponuneHaneHo-
BbI Kay4yK)

4 PeavHa NPTM-1225 CK®-32 n UICK®-26 Ot -30 go +200
(TY 38-1051023-89) | (dbTOPMPOBaHHbLIN Kay4yK)

Mpumep YCIOBHOIO 0603HaveHust nnacTMH4YaToro pa3bopHoro
TennoobmeHHOro annapata: TennoobmewHuk P 0,6p-0,8-16-1K-01 —
TennoobmeHHuk pasbopHbin (P) ¢ nnactuHkamu Tuna 0,6p, TonwwmHon 0,8 MM,
NMowWaablo NOBEPXHOCTM TennoobMmeHa 16 M”, Ha KOHCOMbHOW pame, B
KOPPO3VOHHO-CTOMKOM UCMOMHEHMN, MaTepuan nnacTuH u natpybkoB — cTarnb
12X18H10T; maTepuan npoknagkm — TennocTonkas pesnHa 359; cxema
KOMMOHOBKMU:

YTO O3HayaeT Haj YepTOM — YUCMO KaHamNoB B KaXOOM XOA4e ONSA rpetoLlen
BOAbl, NOJ YEPTOW — TO XXe, AN HarpeBaeMON BOAbI.

JononHutenbHbI  KaHanm CO CTOPOHblI XOA4a HarpeBaemMown BoAbl
npegHasHayeH Ans oxnaxaeHusi NNnUTbl U YMEHbLUEHUS TEMMOMNOTEPb.

M3 paccmaTprBaeMbix Tpex TennoobmeHHnkoB Hanbornee uenecoobpasHo
npumeHeHne tennoobmenHukos PC 0,5Mp, nockonbky 3TW TennoobMeHHUKN
HalexHO paboTaloT npu paboyem gaenenun Ao 1,6 MMa (16 krc/cm?).

MnactuHbl NonapHO cBapeHbl MO KOHTYpy obpasyst 6nok. Mexay ABymsi
CBapeHHbIMM MracTMHaMn WMeeTCH 3aKpbiTbli (CBapHOW) KaHan ans Ten-
nouKaLMoHHON rpetoLlert Boabl. Pa3bopHble kaHanbl JonyckaloT AaBneHne B
Hux oo 1 Mlla (10 KI'C/CMZ).

TennoobmeHHvkn Tuna P 0,3p MoOryT npuMeHsTbC B cucTemax
TennocHabXeHns npu OTCyTCTBMM TennoodbmeHHukoB Tuna PC 0,5MNp un
napameTtpax TennoHocutenen go 1,0 Mlla (go 10 KFC/CMZ), no 150 °C n
nepenage gaBneHUn mexay TennoHocuTensammn He 6onee 0,5 MMMa (5 KFC/CMZ).

MpumeHeHne TennoobmeHHukoB Tuna P 0,6p (TuTaH) B cucTemax
TennocHabXeHnss oOrpaHM4eHO W JOMYCTUMO TOMbKO MNpU  OTCYTCTBMM
TennoobmeHHnkoB PC 0,5Mp u P 0,3p npu napameTtpax TennoHocuTenen He



6onee 0,6 Mla (6 KI'C/CMZ), no 150 °C n nepenage naBneHWn TENOHOCUTENEN
He 6onee 0,3 MMa (3 krc/cm?).

1. MeToamka pacyeTa nnacTyHYaTbiX BOAOMNOAOrpeBaTeniei OCHoBaHa Ha
UCMOMb30BaHNM B HUX BCEro pacrofiaraeMoro Hamopa TenfoHocuTenen c
Luenblo MOMyYEeHUs MaKCMMarnbHOW CKOPOCTU KaXKdoro TEMnmoHOCUTENS W
COOTBETCTBEHHO MaKCMMAaIbHOrO 3Ha4YeHus KoadpuumeHTa Tennonepenayun
UNM NpU HEW3BECTHbIX pacrnonaraeMbiX Hanopax Nno ONTUManbHOW CKOPOCTH
HarpeBaeMol BoAbl, Kak U Npu nogbope KoXyxoTpyOHbIX BogonogorpesaTte-
nen.

B nepBom cnyyae onTumanbHOE COOTHOLUEHWE YMCria XOO0B ANS rpetoLLen
X1 1 HarpeBaeMom X, BOAblI HAX0AUTCS No hopmyne

0.636 0,364 H
X, (G (2P, 1000 -7 @

X, \G, AP,)  1000-t?

Ecnun cooTHolEeHNe XOA4oB nony4yaetca >2, TO ANs MOBbILEHUS CKOPOCTH
BoObl LienecoobpasHa HECMMMETPUYHAs KOMMOHOBKA, T.e. 4YMCINO XO[0B
TennoobmeHuBaLWmMXCA cped byaeT HeoaMHakoBbIM (puc. 1—3 HacToAwero
npunoxexus). MNpu HECUMMETPUYHON KOMIMOHOBKE TMOMy4yaeTcs CMellaHHoe
OBWXEHME MOTOKOB B YacTW KaHanoB — MNPOTUBOTOK, B YaCTU — NPSAMOTOK, YTO
CHWXaeT TemnepaTypHbIii Hanop YyCTaHOBKM MO CPABHEHUIO C
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Puc. 1. CuMMeTpMUYHaA KOMMNOHOBKA NfacTMHYaToOro
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Puc. 2. HecummeTpuyHasa KOMNOHOBKA NNACTUHYATOro
BoAonoporpeBartens, o6o3Ha4yeHue Cx (2 + 2)/5

57

. - e
Bxod qupmyariiommad “—._'L\:""
Hates
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OAHY YCTAaHOBKY C MPOTUBOTO4YHbLIM ABMNXXeHNeM BOoAbl

NMPOTUBOTOYHLIM  XapaKTepoM [BWXKEHUs TenrooOMeHUBaKLWMXCS  Ccpeq,
KOTOpbIA MMEeT MECTO NPU CUMMETPUYHON KOMMOHOBKE, U B OMNpeaeneHHon
CTeMeHn yMeHbLlaeT Bbirogy OT  MOBLIWEHMS  CKOPOCTVM  BOAbl  MpM
HECUMMETPUYHOW KOMMOHOBKe. [03TOMY ANA UCKMHOYEHUS] CMeLLaHHOro Toka
TennoHocuTenen 6Gonee 3d(EKTVBHO BOAOMNOAOIrPEBATENbHYIO YCTaHOBKY
cobupaTtb M3 [OBYX WM  HECKOMbKUX pasgenbHbIX  TenrooBMEHHUKOB C

CI/IMMeTpVIl—IHOVI KOMI'IOHOBKOI7I, BKIMKOYEHHbIX nocnenoBaTesibHO no
TENIOHOCUTENO, Yy KOTOPOro MomnyvaeTcsl Gonbluee 4YWCNO XO4OB, W
napannensHo — no Apyromy TennoHocuTeno. [lpu a3tom obBsA3ka

coeavHUTenNbHBIMM  TpybonpoBogamn JorkHa obecneunTb MNPOTMBOTOK B
KaXxaoM TennioobMeHHuKe.

2. Tlpn pacuyeTe nnactMHYaToro BOAOMNOAOrpeBaTens ONTUManbHas
CKOPOCTb MPUHUMAETCA UCXOAsl U3 MOMYyYEHUs TakuMx e NoTepb OaBlieHus B
yCTaHOBKEe MO HarpeBaemol BOAE, KakK MpU MPUMEHEHWUN KOXYXOTpyOHOro
Bogonogorpesatens - 100 -150 klMa, 4To COOTBETCTBYET CKOPOCTU BOAbI B Ka-
Hanax Wont = 0,4 m/c.

MoaTtomy, BbIOpaB TN NNacTWHbl PacCcyYUTBIBAEMOro BOAonogorpeBaTens
ropsiyero BOAOCHAGXeHUsi, MO ONTUManbHOW CKOPOCTM Haxoaum Tpebyemoe
KONMYeCTBO KaHaroB No HarpeBaemon Boae my:

m — Ghmax
; Won‘rfkp'36oo .

fk — >XMBOE CevyeHne 0QHOro MeXNnacTMHYaToro KaHana.
3. KomnoHoBka Bogonoaorpesatens cummeTpuyHasa T. e. mrp=my. Obliee
XMBOE CeyeHue KaHarnoB B NakeTe Mo Xoay rpetLleit u Harpesaemoi Boabl

fo =f.=m.f, 3)

4. Haxoanm chakTnyeckmne CKOpOCTU rPELOLLEN U HAarpeBaemowm Boabl, M/C

er _ L
3600 frp p

H_E (5)
W= 3600f,,p

B cnyvae ecnu cooTHolWleHVWe XoAoB, onpedeneHHoe no copmyne (1),
okasanocb >2 (npu nogctaHoBke APy = 100 «klla, a APrp = 40 kla - gns |
CTyneHun),  BogonogorpeeaTens  cobupaem U3  OBYX  pasgernbHbIX
TennoobmeHHnkoB u 6Gonee u B dopmynax (4) wnm (5) pacxoa Toro
TENMOHOCUTENS, Yy KOTOPOrO MOMYYMIIOCb MEHbLUE XOAO0B, YMEeHbluaem
COOTBETCTBEHHO B 2 pa3a u bonee.

5. KoathcpmumeHT Tennootgaum a ,BT/(M2 - °C) oT rpetoLLel BOAbl K CTEHKE
nnacTuHbl onpegensieTcsa no gopmyne

p p 2
a.-= 116A[23000 +283¢; - 0,63(tcp) }

)

(4)

073
P

(6)

roe A — KoadpdPULMEHT, 3aBUCALLMIA OT TuUMa NMacTUH NPUHUMaETCs no
Tabn. 1 HacToSILLEro NPUNOXEHNS;

p rp
tfp _ th + tBbIX
Cp 2
6. KoadbpunumeHT TennosocnpusaTus ao, BT/(M2 - °C), OT CTEHKM NNacTUHbI K

HarpeBaeMoii BoZe NpMHUMaeTcs No hopmMyrne
0,73

a,= 1,16A[23000 +283¢) - o,sa(ﬂ‘pﬂ W, (7)

H H

H th + tBbIX



7. KoadhdwmumeHT Tenmonepegayn K, BT/(M2 - °C), onpepensietca no
dopmyne

« = B (8)
1 1 9d.
=y = Y
avl az }\mT
roe B — KO3MUUMEHT, y4uuTbiBaOWMN YMeHbLUeHNe KoadduumeHTa

Tennonepegayn us-aa TEPMUYECKOrO COMPOTUBIIEHUSI HAKUNU U 3arpsi3HEHUN
Ha NnactuHe, B 3aBUCMMOCTU OT KayecTBa BoAbl MPUHMMaeTCs paBHbIM 0,7 —
0,85.

8. lpn 3agaHHOM BenUMYUHE pacyeTHOW MNPOU3BOAUTENBHOCTU QSP M no
NnonyyYeHHbIM 3Ha4YeHUaM KoadurumneHTa Tennonepeaaym k n temnepatypHoMy
Hanopy Atcp onpegensieTcd Heobxogumasi MOBEPXHOCTb HarpeBa Frp no
dopwmyne (1) npun. 5.

Mpu cbopke BogonoporpeBaTenst U3 ABYX pasfenbHbiX TENOOOMEHHMKOB U
Oonee TeNnoOnNpPoM3BOAUTENBHOCTL YMEHBLLLIAETCA COOTBETCTBEHHO B 2 pasa U
bonee.

9. KonnyecTtBo xo0B B TeNNoobMeHHuKe X:

| ©)

2m fnn

rae fin — noBepxHOCTb HarpeBa O4HOW NNacTUHbI, M2

Uucno xopoB okpyrnsietcda OO0 UenowW BenuuuHbl. B ogHoxodoBbIX
TennoobMeHHMKax YeTblpe LWTylepa ANS nogBoa W OTBOAa rperoLen U
HarpeBaemol BOAbl pacnofiaraldTcs Ha OOHOM HenoaBwxHoOW nnute. B
MHOroOXo[0BbIX TeNNOOOMEHHMKAX YacTb LUTYLIEPOB AOMKHa pacnonaraTbCs Ha
NOABWXHOW NNUTe, YTO BbI3blBAET HEKOTOPbIE CIIOXKHOCTU MpU 3KCMMyaTaluu.
[Noatomy LenecoobpasHen BMECTO ycTpomncTea MHOroxo40B0oro
TennoobmeHHnka pas3buTe ero no 4YMcry XOAOB Ha pasgeribHble Tennoob-
MEHHWKWN, COEAMHEHHbIE MO OAHOMY TEMNJIOHOCUTENIO MOcreAoBaTesNbHO, a Nno
Opyromy — napannenbsHo, ¢ cobniogeHneM NpOTUBOTOYHOMO ABUXEHNS.

10. [encTtBuTEnbHas MOBEPXHOCTb HarpeBa BCEro BOAOMOLOrpeBaTens
onpegensetcs no popmyne

X =

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

11. MoTepu paeneHust A klMa B BogonogorpeBaTensx crneayeT onpenensitb
no popmynam:
Ons HarpeBaemow BoAbl

AP, = ¢5(33-008 5| W, X (11)
[NS rpeoLen Boapl
AP, = 95(33-0,08 1) Wi’ X; (12)

rae ¢ — Ko3hULMEHT, yunTbIBaOLLUIA HaknneobpasoBaHWe, KOTOpbIA Ans
rpetoLlen ceTeBOW BOAbl paBeH eauHule, a AN HarpeBaemon BOAblI JOSKEH
NPUHUMATBECSA MO ONbITHBIM AaHHBLIM, NPU OTCYTCTBUM TaKWX AaHHbIX MOXHO
npuHMMaThL ¢ = 1,5— 2,0;

B — koadhdULMEHT, 3aBUCALLNIA OT TUNAa NNacTUHbI, MPUHUMAETCS No Tabn.
1 HaCTOSILLLEro NPUMNOXEHNS;

WH.c — CKOpPOCTb MpY NPOXOXAEHNN MaKkCUMaribHOrO CEKyHAHOro pacxofa
HarpeBaeMoW BoApb.

NPUMEP PACHETA

Bbi6paTb 1 paccunTaTh BOAOMNOOOTPEBATENBHYI0 YCTAHOBKY MiIACTUHYATOro
TennoobMeHHuKka cobpaHHoro u3 nnactuH 0,6p AN CUCTeMbl ropsiyero
BodocHabxeHuss Toro ke LTI, 4To # B npuMepe C KOXYXOTPYGHbLIMU
CEKLMOHHLIMX Bogonogorpesatenamu. CrieqosaTenibHO, WUCXOAHbIE [AaHHbIe,
BENMYMHBI PacXofoB M TemnepaTtypbl TEMMNOHOCWUTENen Ha BXode W BbIXoAe
KaXkgoW CTyrMeHu BOAOMOAOrpeBaTensi MPUHMMAKOTCA TakMMK XKe, Kak 1 B
npeabiaywem npumepe.



1. lNpoBepsieM COOTHOLIEHWE XO4OB B TennoobmeHHuke | cTyneHu no
dopwmyne (1), npuHumas APy = 100 klMa n APrp = 40 kla;

X, [ 68-10° j""m (40 )"'36“ (1000—19,5) 077
X, \625-10° 100 1000-36 /
CooTHOlWEHNe XO40B He MpeBblliaeT 2, crnefoBaTenbHO, MPUHUMAaEeTCs
CMMMETPMYHAs KOMMOHOBKA TeNNOOOMEHHNKa.
2. MNo onTumanbHOW CKOPOCTW Harpesaemon BoAbl onpegensem Tpebyemoe
4Yncrno KaHanos no gopmyne (2)

68-10°

M= 0.4.0.00245 - 10% - 3600
3. Obuee xMBoOe ceveHne kaHarnoB B NakeTe onpegensiem no dopmyne (3)
(my npuHMMaem paBHbIM 20).

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

4. bakTU4ecKkne CKOpOCTU rpetoLien u HarpeBaemon BoAbl MO popMynam
(A n )

=193

62.5.10°
_ ~035 wm/
W- = 3500.10° 0049 Mrc
68.10°
_ ~0385 m/
W= 3600.10° . 0.049 Mre

5. Pacuet Bogonogorpesartens | ctynenm
a) KoaPdUUMEHT TenmnooTAayn OT rpelowwein BoAbl K CTEHKE MNNacTuHbI,
dopwmyna (6), npuHumas n3 Tabn. 1 A = 0,492:

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

0) k03(hPULMEHT TEMMOBOCNPUATUS OT CTEHKU MIACTUHbI K HarpeBaemoi
Boae, opmyna (7)
a, = 116-0,492(23000 + 283195 - 0,63-19,5%)-0,385%" = 8037 Bt/(M*°C)

B) KoachpuumueHT Tennonepenayun, npuHumas ¢ = 0,8, dopmyna (8)
08
K="—1 o000l 1 -2638 Bt/(w°C)

8590 7 16 ' 8037
r) Tpebyemass NOBEpPXHOCTb HarpesBa Bofonogorpesatens | cTyneHu,
dopmyna (1) npun. 5

E - 276-10°

™ 2638165

) KONMYecTBO XOOOB (UM MakeToB NpW pasfeneHuyM Ha OAHOXOOOBble
TennoobmeHHMKN), popmyna (9)

X

=634 M

634+0,6
T 2.20.06 267

MpuHnmaem Tpm xoaa,
e) AencTeuTenbHas NMOBEPXHOCTb Harpesa Boponogorpesatens | cTynexw,
dopwmyna (10)

F =(2-20-3-106 =714 ™

X) noTepu Adasnenus | cTyneHn BogonogorpeBaTens Mo rpewollen Boge,
dopmyna (12), npuHumas ¢ =1 mns 1abn. 1 6= 3:

AP, =1-3(33-0,08-36)035"° -3=432 Ka.
6. Pacuet Bogonogorpeatens |l ctyneHn
a) KoadUUMEHT TennooTAaynM OT rpelowwein BoAbl K CTEHKE MNNacTuHbI,
dopwmyna (6):
a,=116-0,492(23000 + 283 -67,5-0,63-67,52)-0,35°™ =10412 Bt/(M?-°C)



6) ko3adhbPUUMEHT TENMOBOCMPUATMS OT MMacTWHbl K HarpeBaemoW Bofe,
dopwmyna (7)
a, = 116-0,492(23000 + 283485 - 0,63-485?)-0,35%" =10017 Bt /(M*-°C)

B) ko3 uLMeHT Tennonepenayn, npuHnmas ¢ = 0.8 popmyna (8):

I 0’8 20
K=—7 00011 -3096 BT1/(m?-°C)
10412 16 10017
r) Tpebyemasi noBepxHOCTb HarpeBa Bopgonogorpesatens Il cTyneHu,
dopwmyna (1) npun. 5:

181-10°

Fre= 300619
) KONMYecTBO XOAOB (MMM MakeToB NpW pasfgeneHun Ha OZHOXO[OBble
TennoobmeHHuku), popmyna (9):

308+06
T 2.20.06

=308 ™’

131

MpuHnmaem 2 xoaa;
€) oencTBuTenbHas NOBEPXHOCTbL HarpeBa Bogonogorpesatens Il ctynexu,

dopmyna (10):
F'=(2-20.2-106=474 ™

X) noTepu gaeneHus |l cTyneHn BogonogorpesaTens Mo rpetowen Boae,
dopmyna (12):
APL, =1-3(33-0,08-675)035°-3=264 Klla.

3) NoTepu AaBrneHus ob6enx CTyrneHei BoAoMNoAorpeBaTens no HarpeBaemMon
Bode, NpuHumas ¢ = 1,5, Npy MNPOXOXOEHUM MaKCUManbHOrO CEKyHOHOro
pacxopa BoAbl Ha ropsiyee BogocHabxeHue, oopmyna (11):

AP." = 15-3(33 - 0,08 -31)(21,6(0,049-10°)) " .5 =164 KMa.

B pesynbtate pacyeta a KayecTBe BOAOMNOAOrpeBaTeNns ropsivyero
BOAOCHabXeHusa npuHMuMaeM gea tennoodbmeHHuka (I u Il ctynenn) pasbopHon
koHcTpykuun (P) ¢ nnactmHamu Ttmna 0,6p, TonwwmHom 0,8 MM, M3 crtanu
12X18H10T (ucnonHenne 01), Ha AByxonopHol pame (ucnomnHenune 2K), c
YNMOTHUTENbHLIMA  MPOKNagkamMu U3  pe3uHbl  Mapku 359  (ycnoBHoe
0603HayeHne — 10). MoBepxHocTb Harpesa | ctyneHn —71,4 M2, {1 ctynexn —
47,4 M2, Cxema KOMMOHOBKM | CTYNeHu:

20+20+20

Cu=21 20120
cXema KOMMOHOBKM Il cTyneHun.
20+20

Ci=21r20

YcnoBHoe o0603HayeHue TennooOMEHHMKOB YykasblBaemMoe B OnaHke
3akasoB Oyger
| crynenu: PO,6p-0,8-71,4-2K-01-10 (5 _ 20+20+20
X

21+20+20
Il ctynenn PO,6p-0,8-47,4-2K-01-10 C.- 20+20
X 21+20
Pacuet BoAonoaorpesarens, coBpaHHOoro u3 nnacTUHYaThbIX

TENNoobMeHHNKOB upMbl «Anbda-JlaBanb» (TEXHUYECKNe XapaKTepuUCTUKM
cM. B Tabn. 4), nokasbiBaeT 4YTo B | cTyneHb TpebyeTcs yCcTaHOBUTL



TexHUYeCKMe XapaKTePUCTUKM NITaCTUHYATBLIX TENIO06MEHHUKOB hupMbl «Anbda-JlaBanb» AnA TennocHaGxeHus

Tabnuua4

Mokasatenb Hepa3sbopHble nasiHble Pa3bopHble ¢ pe3vHOBLIMU NPOKaakaMm
CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8
[MoBepXxHOCTb HarpeBa NNacTuHbI, M2 0,05 0,1 0,3 0,032 0,14 0,24 0,62
"abapuTbl NNAcTUHbI, MM 50x520 92x617 365x990 140x400 247x747 460x981 650x1885
MuHMManbHas TonLuHa NNacTUHbI, MM 0,4 0,4 0,4 0,5 0,5 0,5 0,5
Macca nnactuHbl, Kr 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O6beM Boabl B kaHane, n 0,047 0,125 0,65 0,09 0,43 1,0 1,55
MakcrMmanbHoe 4YMcno NnacTvH B yCTaHOBKe, LT, 60 150 200 95 250 275 700
Pa6ouee nasnexue, MlMa 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MakcmmanbHast TemnepaTtypa, °C 225 225 225 130 160 150 150
FabapuTbl yCTaHOBKU, MM:
LUMpUHa 103 192 466 180 320 470 650
BblCOTA 520 617 1263 480 920 981 1885
OnvHa, He bonee 286 497 739 500 1430 2310 3270
« « MeHee 58 120 — 240 580 710 1170
[nameTp naTpy6koB, MM 24 50 65/100 43 60 100 140
CTtaHgapTHOE 4Mcno nNnacTuH 10,20,30, 20,30,40,
40,50,60, 80 50,60,70,
80,90,100,
110,120,130,
140,150
Macca yctaHoBKu, Kr, Npu Yncrne nnacTuH: 52 15,8 — 38 146 307 1089
MWHUMarnbsHOM
MaKkCUMarbHOM 15,4 73,0 309 59 330 645 3090
MaKcuManbHbIA pacxof XuAKocTH, M3/u 8,1 39 60/140 10 54 180 288
MoTepu AaBneHus Npyu MakcumanbHOM pacxoge, klla 150 150 150 150 150 150 150
KoadpcpuLmeHT Tennonepeaayu, Bt/(m? - °C), npu 7700 7890 7545 6615 5950 5935 6810




CTaHOapTHbIX YCNOBUAX

TennoBas MOLHOCTb, KBT, Npy cTaHAapTHbIX YCNOBUSIX 515 2490 8940 290 3360 11480 18360
MpumeyvaHus

1. CtaHQapTHbIe YCNOBUSA — MaKCMManbHbIA Pacxop, XXUAKOCTU, NnapameTpbl rpetollero tennoHocutens 70—15 °C, HarpeBaemoro — 5—60 °C.

2. HomeHknatypa TennoobmeHHUkoB «Anbga-llaBanb» He orpaHWYeHa TUnamu annapaTos, NPUBEAEHHBIX B Tabnuue.

3. MaTepuan nnactnH — Hepxasetowias ctanb AlS| 316, matepuan npoknagok—EPODM.

Ta6nuuab
TexHu4Yeckue xapakTepMUCTUKMU NasiHbIX NNacTMHYaTbLIX TenNooobMeHHUKOB «LleTenak» npousBoacTBa komnaHum «Lletetepm»
MNMokasaTenb CP410 CP415 CP422 | CP422-2V° CP500 | CP500-2V°

MoBepxHOCTb HarpeBa NacTUHbI, m? 0,025 0,05 0,095 0,28
FabapuTbl NnacTuHbl hxa, MM 311x112 520x103 617x192 950x364
MuHMManbHas TonwmHa NnacTuHbl, MM 0.4 0,4 0,4 0,4
Macca nnacTuHbl, Kr 0.1 0,17 0,35 1,26
O6bem Bofabl B kaHane, n 0,05 0,094 0,21 0,52/0,7
MakcumanbHoe YMcno NnacTuH B yCTaHOBKeE, LUT. 150 80 150 200
Pabouee naBnenve, MlMa 2,5 2,5 2,5 2,5/1,6
MakcumanbHasa TemnepaTtypa, °C 225 225 225 225
OcHoBHble pa3mepbl TENNOOOMEHHMKA B N30MSALMN 360x182x320 590x182x260 670x284x508 1200x450x818
hxaxl, Mmm
[nameTp naTpy6koB, MM 25 25 50 65/100
Macca TennooneHHMKa, Kr, PW Yncne NNacTuH: — — 20 69,6
MUHUMarbHOM
MakcumMarbHOM — — 75 246
MakcumanbHbIn pacxoq HarpeBaeMon Boabl Npu 20 12 62 26 340 165

notepe gasnenus 100 kMa, M3y




ycnosusix , BT/(M? - °C)

KoathdmumeHT Tennonepeaaym npy cTaHgapTHbIX

TennoBasi MOLHOCTb NpW CTaHAAPTHbBIX YCIOBUSIX,

2420

95 (CP410-150-2V)

3090

440 (CP422-150-2V)

2000 (CP500-200-2V)

1700

kBT
MakcumanbHas Tennosasi MOLLHOCTb, KBT, npu 300 250 1200 800 4000 2500
napameTpax TensnoHocutens 150—76/165—70 °C

* TennooBMeHHVKM 3TON Moaenu npeaHasHaveHbl Ana MBC ¢ AByxcTyneHYaTbiM NOAOrPEBOM BOAbI B OHOM KOpryce.

** Yycno nnactuH nogbupaetcs ¢ waroM 10 nnacTvH Npyu MUHMManNbHOM Yncne 10 nnacTuH.

*** CTaHOapTHble YCNOBUS — MakcumarbHbI pacxod XUAKOCTU, NapameTpbl rpetoLero TennoHocutensa 70—15 °C, Harpesaemoro — 5—60 °C.
MpumevaHus

1. Tennoo6MeHHMKM NOCTaBNSATCS B KOMMIEKTE C M30NALMNEN.

2. Ywucna yepes opobb 03Ha4aloT NapameTpbl Ans NEPBUYHONO U BTOPUYHOTO TEMMOHOCUTENEN.

3. Marepuan nnactui— AISI 316.

Tabnuua 6
TexHMUYecKkue xapakTepMCTMKU NIAaCTUHYATbLIX TeNI006MeHHUKOB oupmbl «APV» ons TennocHabxeHuA
[NokasaTtenb HepastopHble nasiHble Pas3bopHble ¢ pe3nHOBLIMU MPOKagkamMu

. BD4 BD7 BF2 N25 N35 N50 N60 N92
-|ZOBerHOCTb HarpeBa MMacTUHBbI, 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
v
“abapuTbl NNacTUHbI, MM 290x120 525x120 574x235 924x368 1200x368 1614x368 1188x740 1563x740
VInHMManbHas TONLKNHA 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
171aCTUHbI, MM
Vlacca nnacTuHBbl, Kr 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22




D6beM BOAbI B KaHane, n 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
Paboyee pasneHve, MlMa 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
VlakcumanbHasa Temnepatypa, °C 220 220 220 150 150 150 150 150
TnameTp naTpyobkoB, MM 25 25 65 80 80 80 200 200
VlakcuManbHoe YMCno MNacTuH B 93 93 123 39/83 39/83 39/83 91/151° 91/151°
/CTAHOBKeE, LUT.
aGapuTbl yCTaHOBKU, MM:
1xa 290x120 525x120 574x235 1249x450 1525x450 1939x450 1560x886 1935x906
1nvHa, 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)
CTaHgapTHoe uucno nnactwH B | 7,11,17,25,33, | 7,11,17,25,33, | 7,11,17,25,33, — — — — —
/CTAHOBKE 43,63,93 43,63,93 43,63,93,123
Vlacca ycTaHOBKMU, Kr :
1ebonee 14,4 26,2 58,4 310 410 460 1755 2270
1e MeHee 2,4 4,0 10,5 210 300 380 1330 170

Mepen yepton —ans pambl 10/1, 3a yepton — 10/2.

MpumeyaHns

1. MaTepuan nnactuH Hepa3bopHbix — AlSI 316, pa3bopHbix AISI 304, maTepuan npoknagok pa3topHbix — EPOM.

2. HomeHknatypa TennoobmeHHnkoB "APV» He orpaHu4vMBaeTcd TunamMmu annapartoB, NPYBEAEHHbIX B Tabnvue.

Tabnuua 7
TexHU4eckne xapakTepUMCTUKU NIIaCTUHYaTbIX Tennoo6meHHukoB chupmbl «CBENM» ansa tennocHabxeHus
Mokasatenb Hepa3bopHble nasiHble Pa3bopHble ¢ pe3vHOBLIMU NPOKaakaMm
B25 | B3 | B45 | B50 | B65 Gx6NI | Gx12P | Gx18P Gx26P | [ Gx51P




OBEPXHOCTb HarpeBa NNacTuHbl, M2

lacca nnacTuHbI, Kr

6bem BoAbl B kKaHane, n

lakcMManbHOE YMCIO NNacTWH B YCTaHOBKE, LUT.
abouee naeneHve, MlMa

lakcumanbHas Temneparypa, °C

a6apuTbl YCTaHOBKM, MM:

IMpUHa

bicoTa

nMuHa, He Gonee

nameTp NoACOEAVHUTENbHBIX MaTpybkoB, MM
lacca yCTaHOBKM NpU MakCMMarbHOM Yucre
NacTuH, Kr

lakcmanbHo adhheKkTUBHasi TennoBas
OLUHOCTb, KBT, Npu napameTpax TennoHocuTens
50—80/105— 70 °C n PHan He 6onee 150 klMa
03ppuLmMeEHT Tennonepegayu, Bt/ (M2 -°C)
peKTMBHOE YNCIO NNACTUH, LWIT.

ennoBasi MOLLHOCTb, KBT, npu ctaHaapTHbIX
CrOBUSIX

03chpULMEHT Tennonepegauun, Bt/ — (M2 -°C),
DU CTAHAAPTHBIX YCMNOBUSIX

hdEKTMBHOM YMCNO NMACTUH, WIT.— (Yepe3
pOGb — YMCIIO XOA0B)

Macca npuHsiTa ans Yucna nnactuH, Tpebyembix Npyu 06ecneveHn MOLLHOCTY HIDKECTIEAYIOLLEN CTPOKU.

pUMeYaHust

1. CTaHgapTHbIE YCINOBUS — MaKCUMarbHblii pacxof XUAKOCTMW, OrpaHUYEHHbI JONYCTUMBbIMIU CKOPOCTSIMU 1 MOTEepsIMK AaBlieHUs B BOAOMNOZAOrpeBaTene no HarpeesaeMol Boge He Gonee

0,063

0,234

0,095
120
3,0
185
117

524
317
25
30,6
350
5970
42
450
6210

11772

0,093

0,336

0,141
200
3,0
185
241

392
518
40
71,4

550

7880
52

0,128

0,427

0,188
200
3,0
185
241

524
518
65
119
900
6570
48
1500
6260

189/2

50 klMa; napameTpbl TennoHocutens: rpetowero 70—15 °C, HarpeBaemoro 5 — 60 °C.

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

0,112

0,424

0,188
250
3,0
185
241

524
670
65
119

2200

7820
140

3. HomeHKnaTypa TENNOOOMEHHNKOB He OorpaHnyeHa TunamMmu annapartos, NpuBegeHHbIX B Tabnuue.

0,270

1,080

0,474
300
3,0
185
362

864
790
100
900
6100
7035
140
4100
5150

29712

0,070

100
1,0
150
160

745
500
25
38
400
12920
21
430
7980

79/3

0,120

160
1,6
150
320

840
1090
50
127
550
9380
23
750
7080

89/4

0,180

160
1,6
150
320

1070
1090
50
183
1500
11550
33
1050
7030

85/3

0,275

450
1,6
150
460

1265
3080
100
363"

3000

10810
47

0,450

450
1,6
150
460

1675
3080
100
554
7300
9500
77
9500
7320

7412

0,550

450
1,6
150
630

1730

3130
150

1138"

15000

11840
101







TennoobmeHHk M15-BFG8 ¢ uncnom nnactvH 64, nnowagb NoBEPXHOCTH
Harpesa 38,4 m° (koadpduumeHT Tennonepedayun — 4350 BT/(M2 - °C)).

Bo Il ctyneHun TpebyeTtcs TennoodbmeHHnk M10-BFG ¢ umcnom nnactuH 71,
nnowaab NoBEepXHOCTU HarpeBa 16,6 M° (KoadhULMEHT Tennonepegain —
5790 BT/(M? - °C)).

MoTepu faBneHUst B 06enx CTYMeHsIX NpY NPOXOXAEHUA MakCUMarbHOro
CEeKyHOHOrO pacxofa HarpeBaeMoW BoAbl M TOM e KoddhduuneHTe 3arpss-
HeHus (¢ = 1,5) coctaBngatoT 186 klla.

B Tabm. 5, 6, 7 npvBedeHbl TEXHWYECKNE  XapakTepUCTUKM
TennoobmeHHukoB «Lletenak», "APY» n «CB3IM».

NMPUNOXEHUE 9
TENNOBOW ¥ rTMAPABITUYECKUNA PACYET FOPU3OHTAIbHbIX
MHOIrOXOAOBbIX MAPOBOAAHbLIX MOOOrPEBATENEN

MoporpesaTenu ropusoHTarnbHble NapoBOAsSHbLIE TEMMOBBLIX CeTen (ABYX- U
yeTbipexxogoBbie) no OCT 108.271.105 npegHa3HaveHbl 4 cUcTem oTonse-
HUS 1 ropsiyero BOAOCHabXeHus.

1. TloBepxHOCTb HarpeBa nNapoOBOASHbIX nogorpesatenen F, M,
onpepensetcsa no opmyne

KAt

roe Qsp — pacuyeTHast Tennosas NpOn3BOANTENBHOCTb
BogonogorpesaTens, BT;

k — koacbdpuumeHT Tennonepenayn BOLONOAOrPeEBaATENS, BT/(M2 -°C);

Atcp— pacyeTHasi pa3HOCTb TEMMepaTyp Mexay rpetoLlert 1 HarpeBaemon
cpepamu, °C.

2. Pac4yeTHas TennoBas MpOM3BOAUTENbLHOCTb BoZoMoAorpeBaTens Ha
otonnenne Q% unu Ha ropsivee BogocHaGxeHne Q ', onpepensieTcs Mo
npun. 2.

Mpu atom, yuuteiBas TpeboBaHusi N. 4.8 HacTosLero ceoda npaswn, ons
Kax4oro nogorpeBaTens pac4eTHas Npou3BOAUTENBHOCTb, ONpeaerneHHas no
npvn. 2, genutca Ha 2.

3. KoadhduumeHt Tennonepepaum k:, BT/(M2 - °C) onpegensieTca no
copmyne

(2)
_ B
K= 1 1 Sw 8HAK
et | JHAK

+—+
O, O A‘c‘r A’HAK

roe a; — KoahdUUMEHT TennooTgayn npu NpoAOSIbHOM CMbIBaHWM OT
CTEHKM TPYOKM K HarpeBaemowm Boae, BT/(M2 -°C);

an — Ko3a(pUUMEHT TEMMOOTAAYM OT KOHAEHCUMpYHLLEerocss napa K
rOpU30oHTarbHOWM CTEHKE TPYyOKH, BT/(M2 - °C);

ScT — TONLMHA CTEHKU TPYOKM, M;

8Hak — TOMWMHA  Hakunu, M, NpVHMMaeMas Ha OCHOBaHWUX
3KCNyaTauMOHHBIX OaHHbIX Ansi KOHKPETHOrO paloHa C y4eToM KadecTBa
BOAbl, @ NPWY OTCYTCTBMM AaHHbIX fonyckaeTcsa npuHumaTts pasHon 0,0005 m;

AcT — TennonpoBOAHOCTb CTEHKW TpyOku, BT/(m - °C), npuHumaeTcsa ans
ctanu pasHon 58 BT1/(m - °C), ana natyHum — 105 BT1/(m - °C);

AHAK — TO Xe, Crosi Hakunu, NpuHUMaeTcs pasHon 2,3 BT/(m - °C).

4. KoacbduumeHT TennooTgaum az BT/(M2 . °C), OT CTeHkn TpybKM K
HarpeBaemol Bofe B obnactu TypOyneHTHOro ABWXEHWs, onpeaensieTcs no

cdopmyrne
W
CEZ 3
H
roe t"cp— cpeqHsisi TemnepaTypa HarpeBaemoii Bogbl, °C, onpeaensiemas
no dopmyne

H H\?
a,- 116[1210 +18¢" ~0038(t; }



H H

tcH _ @ (4)
P 2

t"ax; t"BLx— TeMnepaTypa HarpeBaemoil Bofbl COOTBETCTBEHHO Ha BXOAE
1 BbIxoAe n3 Bogonoporpesatens, °C;

dev— BHYTPEHHWI guameTp Tpyook, M;

Wrp — CKOpPOCTb BOAbl B TpyOKkax, mM/c, onpegensaeTcs no dopmyne

.G 5
Wi = 3600pf,, ©

frP— NroLlafb CeyeHust Bcex TPYBOK B OIHOM XOfly MoforpesaTens, M,
onpegensieTcs No oopmyne

_ T CEH (6)
fTP - n
4

N— KOnM4yecTBO TpyOOK B OAHOM XOAy, WT.;

p — NMNOTHOCTb BOALI NPY CPefHel TemnepaType t cp, kr/m®;

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

5. KoadhduumeHt Tennootaaum an, BT/(M2 - °C), oT KoHAEeHcupyloLLerocst
napa K cTeHke Tpybku onpegenseTcs no popmyne

(4320 +475¢,-014¢)

{md,(t.-t.)

roe ts — TemMnepaTypa HachlleHns napa, °C;
m—npuBeaeHHOE Yncno TpyOok, LWT., onpeaensiemoe no opmyrne
n
m = 06 (8)

nmax

()

a, =116

rae nos — obLuee uncno TpyGok B nogorpesartene, Wr.;

Nmax— MaKCUMMarnbHOE YnCIo TPYGOK B BEPTUKANbHOM pady, LT.;

tcr — cpedHas TemnepaTypa cTeHok Tpybok. °C, onpegensietcs
npuénuxeHHo no dopmyne

to+te
ter = TCP ©)
N npoBepsieTCs Mocfne npeaBapuTenbHOrO pacyeTa nogorpesBatens no
cdopmyrne
H
t. - Lan+led (10)
it

Mpn HecoBnageHWn 3HA4YeHW tct, onpedeneHHbix no dopmynam (9) wm
(10), 6onee 4em Ha 3 °C ap cnepyeT nepecynTbIBaTh, NMPUHSAB 3HAYeHKe tcr,
onpegenexHHoe no dopmyne (10).

6. PacueTHyto pasHoCTb Temnepatyp Atcp, °C, mMexagy rpetowen u
HarpesaemoWn cpefamu onpeaensioT no hopmyne

At,-At, (11)
Atcp: A
2.3Ig$
AtM
roe Ats, Aty — COOTBETCTBEHHO O6onbllas UM MeHbllas pa3HOCTb

TemnepaTyp Mexzy rpetoLleil U HarpeBaemoii cpeaamu Ha BXOAEe U Bbixofe 13
nogorpesartens, °C, onpefensietcs no popmynam:

M=t ta 12)
A tM = ts - t:x (13)



Mpwn pacyeTe napoBOAAHbIX BogonogorpesaTenen oTonneHna
TeMnepartypy HarpeBaemon BOAbl HA BXo4e M BbiXxoge M3 Bogonoaorpesatena
cnenyet npuHnMmaTtb

H
th =T,
roe 12 — TeMmnepaTypa BoAbl B 0GpaTHOM TpyGompoBoae CcUCTeM
OTOMNEHNS MPY PacHeTHOI TeMNepaType HapyXHoro Boaayxa to °C;
H
tBbIX =T

roe to1 — TeMnepaTypa BoAbl B nofawliem TpybGonpoBoge TensoBbixX
cetern 3a UTM wnu B nopatwuiem TpybonpoBoae cUCTEMbI OTOMMEHUS MNpwU
yctaHoBke Bogonogorpesatens B WTI npwu pacdeTHon TemnepaType
Hapy>XHOro Bo3ayxa to, °C.

B aTtom cnydyae pacuyeTHas pasHoOCTb TemnepaTyp Atcp °C, onpegenutcs

no coopmyne
(t.-7.-(t-7.) (14)

2.3|9Q
ts_tm

MpumeyaHue — lNpu He3aBUCYMOM NPUCOEANHEHNN CUCTEM OTONIEHNS U
BEHTUNAUMM 4Yepe3 OOLWMIA BogonogorpeBaTenb Temnepatypy HarpeBaemou
BOAbl B obpaTHOM TpyGonpoBoAe Ha BXoAe B BogonofgorpesaTenb crnepyet
onpegdensATtb C Yy4eToM TemnepaTypbl BOAbl MOCre MNPUCOEAUHEHUS
TpybonpoBoga cuctem BeHTunaumW. Mpu pacxode TennoTbl HA BEHTUNALMIO
He Oonee 15 % cymMMapHOro MakCMManbHOro TEMMOBOro MOTOKa Ha
OoTOMreHVe JonyckaeTcd TemnepaTtypy HarpeBaemoW BOAbl nepen BOOOMO-
porpesateneMm npuHMMaTb paBHOW Temnepatype BoAbl B 0OpaTHOM
TpybonpoBoae CUCTEMbI OTOMIEHNSI.

Mpn pacyete BopomogorpeBaTens Ha ropsiyee  BOAOCHabXeHue
Temnepartypy HarpeBaemon Bogpl, °C, cnegyeT npyuHUMaTh:

Ha Bxode B BogonogorpeBaTeNlb — paBHOW TemnepaType XOnogHOW
(sBogonpoBoaHoN) BoAb! tc B OTONWUTENbHBIA NEPUOA; NPU OTCYTCTBUM AaHHbIX
npuHumMmaeTcsa pasHon 5 °C;

Ha BbIXOAE W3 BOAOMNOAOrpeBaTens — paBHOW TemnepaType BOAbl,
nocTynarLlein B cuCTeMy ropsiiero BogocHabxenms tn, 8 LLTMN n 8 UTM t, = 60
°C, a B LTI ¢ BakyymMHon aeaspaumeii th = 65 °C.

7. Pacxopbl HarpeBaemoW Boabl ANl pacyeTa BogonogorpesaTenen
CUCTEM OTOMMEeHUs, Kr/4, cnegyeT onpefensatb No gopMmynam:

Gomax = 3,6 N (15)
(101_ Tz)c

npy HE3aBMCMMOM MPUCOEAMHEHUM CUCTEM OTOMMEHWUS U BEHTUNALMK
Yepes o6LLMI BogonoaorpesaTenb

(30max _ 3’6(Qomax + vaax) (16)

(T01 - Tz)c
roe Qomax, Qumax— COOTBETCTBEHHO MaKCMMarbHble TEMMoBble NMOTOKN Ha
OTOMNMEHNE U BeEHTUNAUMIO, BT.
Pacxog HarpeBaemol BOAbl, Kr/d4, Ond pacyeTa Bogonogorpesatenemn
ropsiiero BogocHabxeHus onpegensercs no opmyne

SP
3.6
G 2oQ0 an
(60-t,)c
roe Q%°h — pacueTHasi NMpou3BOAMTENBHOCTL BOAONOAOrpeBaTens, BT
(cm. npun. 2).

8. lMotepn paBnenHus APu, MMa, ans Bogbl, npoxodsilen B Tpybkax
BoJonoforpeesaTens

AtCP =




o 2w

rae Wrp— ckopocTb Boabl, M/c, onpeaensemMas n gopmyne (5);

Z — 4yucno nocregoBaTenbHbIX X040B BOAONOAOrpeBaTens;

l—anuHa opgHoro xoaa, m;

2§ — cyMmma KO3(pPULMEHTOB MECTHbIX CONMPOTUBMEHUN;

A— KO3 DULMEHT rmapaBnnyecKoro TpeHus.

OKBUBAmNEHTHYIO LUEPOXOBATOCTb BHYTPEHHEW MOBEPXHOCTU NaTyHHbIX
TPyOOK Npu onpeaeneHun A MoXxHo npuHuMats 0,0002 M.

CymMMy KO3(P(PULMEHTOB MECTHbIX COMPOTMBIEHUN B TPyOKax MOXHO
NpUHUMaTb:

ANs OBYXKOAOBbLIX Bogonogorpesatenen &= 9,5; Ana 4eTbipexxogoBbIX
Bojonoforpesatenen &= 18,5.

NPUNOXEHMUE 10

METOOUKA ONPEAOENEHUA MAKCUMAJIbHBLIX (PACYETHDIX)
PACXOA0B BOAbl U3 TENNOBOW CETU HA TENIOBOW MYHKT

1. MNpy OTCYTCTBMM HArpyskn ropsiyero BOAOCHAOXEHUS U 3aBUCUMOM
NpPUCOEANHEHNN CUCTEM OTOMMNEHUS U BEHTUMSILMM MO chopmMyne

Gd _ 3’6(Qomax + vaax) (]_)

(Tl - 1;2)0

a npu He3aBnMcMMOM npucoegnHeHun 4epeld Bogonogorpesartesin BMeCTo
T, NOACTABNAETCS Tz, MPUHMMaeMoe Ha 5—10 °C Bbllle TemnepaTypbl BOAbI
B 06paTHOM Tpy6OnNpoBOAE CUCTEMbI OTOMMEHUS Ta.

2. Tpu HamMUuMM Harpyaku ropsiyero BOJOCHABGXKEHWS B  3aKPbITbIX
cucTemMax TensIocHabXxeHus.

a) npu Hannynun 6aKOB-aKKyMyJ'|$|TOpOB Yy nOTpeGMTeﬂﬂ n npucoegnHeHnn
BO,CI,OI'IO}:lorpeBaTeJ'IeVl ropadero BOﬂ,OCHaG)KeHVlﬂ:

no O,EI,HOCTyI'IeHl-IaTOVI CcCxemMe C perynmpoBaHuemMm pacxoga TennoTbl Ha

oTonneHune
' ’
Gd _ 3,6(Q ot Q V) . 3,6 th @)
(T ’1_ T'Z)C (T ,1_ TIS)C
HO He MeHee pacxofa Bofbl, onpeaeneHHoro no gopmyne (1);

no O,EI,HOCTyFIeH‘-IaTOﬁ cxeme co cTabunusauumen pacxogoa BoOAbl Ha
oTonyieHne n BeHTUNAUnio

G _ 3’6(Qomax + vaax) + 3’6 th (3)
‘ (Tl_Tz)C (T ll_TIS)C

no ABYXCTYMEHYaTOW CXemMe C PEerynMpoBaHUMeM pacxofa TenmnoTbl Ha

OTONNEHNEe
th 55 B tllw
Q'+ Q' k. (55—t ~Km
G,=36
‘ (T "7 'z)c

HO He MeHee pacxofa BoAbl, onpegeneHHoro no gopmyne (1);
no [ABYXCTyneH4yaTon cxeme co cTabunusaumen pacxoga BoAbl Ha

OTOMNSEHNE N BEHTUNALMIO
36Q,, [55 -t j
K
G ~ 3’6(Qomax + vaax) N 1+ Ky (55 - tc ™
0=
(Tf 1;2)0 (T T '2)0
6) npu oOTCcyTCTBUM  GaKOB-aKKyMynsiTOpoB y notpebutenein u
npucoeanHeHUy BogonodorpesaTenelt ropsyero Bo4oCHabxeHns:

(4)

(6)




no OJHOCTYMeH4YaTOW CxeMe C perynupoBaHMeM pacxofa TennoTbl Ha

oTonfnieHne
G 36(Q’,+Q") . 3.6 Qe ©)
d
(T ,1_1:,2)(: (T’l_‘c’s)c
HO He MeHee pacxofa Bofbl, onpeaeneHHoro no dgopmyne (1);

no O,El,HOCTyFIeH‘-IaTOﬁ cxeme co cTabunusauuen pacxogoa BoOAbl Ha
oTonyieHne n BeHTUNAUuo

G _ 3’6(Qomax+vaax)+ 3’6thax (7)
4=

(Tl - 1;2)0 (T ’1 -1 ’3)C
Mo [OBYXCTYMEH4YaTol CXeMe C PerynupoBaHMeM pacxoda TenmnoTbl Ha

OTOMSIEHNE N MaKCUMarbHbIM TEMSOBbIM MOTOKOM Ha BEHTUNAUMIO MeHee 15
% MakcMMasnbHOro TeNSOBOro NoToka Ha oTonseHne

Q +Q +Q; 1'2557_1:;_'_
1+ an 557tc K (8)
Gd =36 ' [
(T 1~ T z)C
HO He MeHee pacxofa Bofbl, onpeaeneHHoro no gopmyne (1),
no D,ByXCTyI'IeHLIaTOIZ CcxXxeme C perynumpoBaHuem pacxoga TennoTbl Ha

OTOMJSIEHME U MaKCMMarbHbIM TEMSIOBLIM MOTOKOM Ha BeHTUnsauuio 6onee 15
% MakcMMasnbHOro TeNSOBOro NoToka Ha oTonseHne

Q.Q.{[Q Q. b ke g
0 v hmax 1+K hm 55— t 1+K " hm (9)
Gd =3,6 ( . )C
T.: T:
no ,D,ByXCTyrIeH‘-IaTOVI cXxemMe co CTa6V|ﬂV|3aL|,VIePI pacxoga BOAbl Ha

OTOMSIEHNE N MaKCUMarbHbIM TEMMOBbLIM MOTOKOM Ha BEHTUNAUMIO MeHee 15
% MakcMMasnbHOro TENSOBOro NoToka Ha OoTonseHne

36Q,.[55-1, .
3‘6(Qomax 4 vaax) 14K, (551, K (10)
+
(Tl_ TZ)C (17'1— 1’2)C

Gd:

no [ABYXCTYrNeH4YaToh Cxeme Co crtabunusaunen pacxoga BOAbl Ha
OTOMMNEHME M MakCcMMarnbHbIM TEMNMOBbIM NOTOKOM Ha BeHTUnsuuio Gonee 15
% MakcMmaribHOro Tens0BOro NOToKa Ha OTonneHne

[ j55 t, Km

o 990..0Qu) Q1 Ques ¢ JERT NG e
C (T (t'-1")e

MpumeyvaHun

1. B cbopmynax (4), (5), (8), (10) t; :(1’2— 5)°C; B dopmynax (9), (11)
{-fe',-20fc

2. B dopmynax (8), (10) koadppuumeHT 1,2 yuuTbiBaeT YyBeNnnyeHue
cpeaHe4yacoBOro TEMNSIOBOrO NOTOKA Ha ropsilee BOAOCHaOXeHWe B CyTKU
HanbonbLiero BogonoTpebneHus.

3. Pacxog Tennotel Ha oTonneHue Q'o, BT, Npu TemnepaType HapyXHOro
BO3Jyxa, COOTBETCTBYIOLLEN TOYKa u3noma rpacuka temnepaTyp Bogpl t'y, €
Yy4YeTOM MOCTOSIHHON B TEYEHWE OTOMUTENBHOMO Nepuofa BeNMUUHbI ObITOBbIX

WY NMPOU3BOACTBEHHbIX TEMMOBbIAENEHNN onpeueneH no dopmyne
ont

Qo= (Q X)X 02)



roe Xg— TennoBblAeNeHus, NpUHMMaemMble ANs XuUnbix 3gadui no CHwulM
2.04.05-91* n gna OOLEeCTBEHHLIX WM MPOM3BOACTBEHHbLIX 34aHUA — MO
pacuyerty, BT;

ti —pacyeTHas TemnepaTypa BHYTPEHHEro BO3dyxa B OTannvMBaeMblX
3aaHusix, °C;

t°";  —onTumanbHas TemnepaTypa BO3dyxa B
nomelleHusx, npuHMMaemass Mo cpegHemMy  3HayeHuto
npuvBefeHHbix B npun. 4 k CHul 2.04.05-91%;

t, — pacyeTHas TemnepaTypa Hapy>XHOro BO3gyxa AN NPOEKTUPOBaHUS
OTOMJEHMS, NPUHMMAEMasi Kak cpefHssi TeMmnepaTtypa Hambornee XorogHowm
NATUAHEBKN B cooTBeTcTBUMM co CHul 2.01.01-82, °C.

oTannmMBaeMbix
Temneparyp,

3. B oTKpbITbIX cucTEMAXx TennocHabxeHus

Gd — 3'6(Qoma>< - vaax) + 3’6 thax

(13)

(1. )e

unu no copmyne (17) CHull 2.04.07-86*.

NPUNOXEHUE 11

(t-t)e

TPYBbI MO HTA, PEKOMEHAYEMbIE K TIPUMEHEHMIO NMPU
NPOEKTUPOBAHMM TEMNNOBbIX MYHKTOB

YcnoBHbIn | HOopmaTuMBHO-TEXHMYECKast Mapku ctanu MpenenbHble napameTpbl
avnameTtp | AOKYMeHTauusi Ha TpyoGbl
Tpyb Dy , MM (HTAO)
Temnepa- pabouyee
Typa, °C | pnaBnexve P,
MMa (krc/cm?)
1 2 3 4 5
Tpybbl anekTpocBapHbIe NPSMOLLOBHbIE
15 — 400 TexHunyeckme TpeboBaHust [BCt3cn5; 300 1,6 (16)
no MOCT 10705 (rpynna
B, TepmooGpaboTaHHble).
CoptameHT no NOCT
10704 10,20 300 1,6(16)
400—1400 |TexHuueckue TpeboBaHusa |BCTt3cn5 200 2,5 (25)
no FOCT 10706 (no BCt3cn4 17TC,
nsmeHeHuto 2, rpynna B,
TepMoobpaboTaHHbIe) 17M1C, 1771C-Y, 300 2,5 (25)
13rC, 13r1c-y
150—400 |FOCT 20295 (tun 1) 20 (K42) 350 2,5 (25)
500 — 800 |IOCT 20295 (Tun 3, 17rC, 17r1C 425 2,5 (25)
TepMoobpaboTaHHbIE) (K52)
500 — 800 |TVY 14-3-620 171C, 17T1C, 300 2,5 (25)
1000 -1200 17r1C, 1771C-Y,
1200 13rc
1000 TY 14-3-1424 1771C-Y (K52) 350 2,5 (25)
1000,1200 |TY 14-3-1138 17M1C-Y (K52) 425 2,5 (25)
1000,1200 |TY 14-3-1698 13rcC, 13rc-y, 350 2,5 (25)
13r1cC-y,
17r1C-y
500—1200 |TY 14-3-1680 Bcr3cn5 200 2,5 (25)
500 — 800 |TY 14-3-1270 171C 350 2,5 (25)
1200 TY 14-3-1464 13r1c-y
13rc-y 350 2,5 (25)
(K52, K5)
TpyObl anekTpocBapHbie CNUpPanbHO-LOBHbIE
150—350 OCT 20295 (tvn 2) 20(K42) 350 2,5 (25)
500 — 800 |IOCT 20295 (Tun 2, 20(K42) 350 2,5 (25)
TepMoobpaboTaHHbIe)
17rC, 17m1C
(K52) 350 2,5 (25)




Bcr3cn5 300 2,5 (25)
500 —1400 |TY 14-3-954 20 350 2,5 (25)
17M1C, 17IC
500 —1400 |TY 14-3-808 20 350 2,5 (25)
Tpy6bl 6eclIOBHbIE
40 — 400 TexHunyeckme TpeboBaHus (10,20 300 1,6 (16)
no MOCT 8731 (rpynna B),
CoptameHT no NOCT 102 350 2,5 (25)
8732
15 —100 TexHunyeckme TpeboBaHus 10,20 300 1,6 (16)
no MOCT 8733 (rpynna B), 4,0 (40)
CopTameHT no FOCT 10r2 350 5,0 (50)
8734 09r2c 425 5,0 (50)
15—300 |TY 14-3-190 10,20
350,400 CopTameHT no MOCT 425 6,4 (64)
8732 u TOCT 8734 20
50 — 400 |TY 14-3-460 20 450 He
15Ic orpaHu4eHo
50 — 400 |TY 14-3-1128, CoptameHT |09I2C
no FOCT 8732 425 5,0 (50)
20 —200 [FOCT 550 (rpynna A) 10,20 425 5,0 (50)
10r2 350 5,0 (50)

MpumeyvaHus 1.
1. B Tabnuuy BkntoyeHb! Tpyobl no TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 n

TY 14-3-1698, oTtcyTcTBytowme B «[lpaBunax ycTponcTBa 1 GesonacHoi akcnnyaTauum
TpybonpoBoAOB Napa u ropsyein Boabl» U peKOMeHAyeMble K MPYMEHEHUIO.

2. B Tabnuuy BkmtoyeHbl Tpybbl m3 crtanen mapok 13IC, 13IC-Y wn 13M1C-Y,
oTcyTcTBYOWMe B "lNpaBunax ycTponcTea u 6esonacHom akcnnyatauum Tpybonposoaos
napa u ropsiyeit BoAbI», UCMbITaHHbIE N 0A0OpPeHHbIe BCeco3HbIM TENNOTEXHUYECKUM
MHCTUTYTOM U pEKOMEHAOBaHHbIE K NpumeHeHuo LIKTUL.

3. lMpumeHeHve TpyO W cTanemn, ykasaHHbIX B npumedaHusx 1 u 2, cnegyet
[OMOMHUTENbLHO COrMacoBbIBaTb C opraHamu [focropTexHaasopa.

MPUNOXEHUE 12

NEPEYEHb TUNOBOW OOKYMEHTALIMK HA KOHCTPYKLUW, U3OENUSA
W Y3§bl 30AHUA U COOPYXXEHU CEPUSA 5.903-13 «U3OENUA U
OETANU TPYBONPOBOAOB ANA TEMNOBbLIX CETEWA. PABOUYME

YEPTEXWU»

Ne | HaumeHoBa CocTaB BbInycka KpaTkas xapaktepuctuka
BbIN Hue
ycka | Bblnycka
1 3 4
1 Hetann |OTBOA KPYTOM3OTHYTHIN, Dy=40...600 mm, yron ruba 30,
TPyBonpoBo [yept. TC-582 45, 60, 90°, R=1,5 Dy ana Dy <

Aos

400 mm, R= Dy ans Dy > 500 mm

OTBOA CBaApHOW,
yepT. TC-583.000CB

Dy =100...1400 mm, yron no-
Bopora 15, 30, 45, 60, 90°,

Py< 2,5 Ma, t < 350 °C,
Py < 1,6 MMa, t <300 °C,
Py <2,2Mna, t <350 °C

OTBOAbI rHYTHIE,
yept. TC-584

Dy =10...400 mm, Py=1,6; 2,5;
4,0 MMa

Mepexopn cBapHOM NUCTOBOM
KOHLUEeHTpunyeckuin, 4ept. TC-585

Dy < 1400 mm, Py =2,5 Mna,




1 3KCLeHTpuYeckuin, 4yepT. TC-586

t< 350 °C, Py < 1,6 Mla,
t< 300 °C, Pp< 2,2 MMa,
t<415°C

lMepexopn, WTamnoBaHHbIN
KOHLEHTPUYECKUIA 1
KCLieHTpu4deckui, yept. TC-594

Dy <400 mm, Py< 4,0 MMa,
t<425°C

TPONHWKN 1 WITYLEepbl ANs
OTBETBMEHNs TPybONpPoBOAOB,
Yyept. TC-588.000CB-TC592

Dy =10...1400 Mmm—Tpy6Gonpo-
Boabl, Dy =10. ..1400 Mm —
oTBeTBNEHus, Py < 4,0 MlMa

dnaHubl NNockue npvBapHble ¢
naTpy6kom, 4ept. TC-593.000CB,
yepT. TC-599.000CB

Dy =15. ..1400 mm, Py< 2,5
Mra, t < 350 °C.
MpucoeanHUTENbHbIE pa3Mepsl
no NOCT 12815—80

B3arnyLku nNnockue npueapHsole,
yepTt, TC-59.000 Cb

Dy =25...1000 mm, Py o 4,0
MMa

3arnyLuKu nnockue npyBapHble ¢
pebpamu, 4yepT. TC-596.000

lMpumeyvyaHue — CBogHasa Tabnuua
TC-587 TB

Dy =300...1400 mm, Py ot 0,25
0o 4,0 MMa Tpy6onpoBoaos,

OTBETBMNEHUN 4yepT.

OpeHax- |Y3en wryuepa n apmaTyphbl Ha Dy =32...1400 mm, Py=1,6; 2,5
Hble y3nbl | BOASHOI TEMNoBOM ceTn 1 MMMa
KoHAeHcaTonpoBoae (CryCKHUK),
Yept. TC-631.000CB n TC-
632.000Cb
Y3en wTyuepa v apMaTtypbl Ans Dy =50...1400 mm, Py=1,6; 2,5;
rmgponHeBMaTnyeckon npombiku (MrMa
BOASHbIX TEMMOBbIX CeTen
(cnyckHuk), 4epT. TC-633.000CB,
TC-634.000Cb
Y3en wTyuepa c BeHTUNem ans Dy =32...1400 mm, Py= 1,6, 2,5;
Bblnycka Bo3ayxa Ha BOASHbIX MnMa
TEnnoBbIX CETAX U KOHAEHca-
TonpoBoAax (BO3QYLUHUK), YepT.
TC-635.000Cb
Y3en wTyuepa c BeHTUnem ans Dy =50...1400 mm, Py=1,6; 2,5;
MOAKIYEHNS CKaToro Bo3ayxa Mna
npu rMaponHeBMaTN4ECKon
NPOMbIBKE Ha BOASHOW TEMMOBON
CeTn 1 KoHAeHcaTonpoBoae
(BO3AYLWHWMK), 4epT. TC-
636.000Cb
Y3en nyckoBoro ApeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponposofos, 4epT. TC- 2,5; 4,0; 6,4 Mna
637.000C6
Y3en nyckoBoro ApeHaxa Dy =65...1200 mm, Py=1,0; 1,6;
naponpoBooB C 0TBOAOM, YepT. |2,5; 4,0 Mla, Dy=50...700 mm,
TC-638.000CBH Py=6,4 MMNa
Y3en nyckoBOro n NoCTOSAHHOIO Dy =65...1200 mm, Py=1,0; 1,6;
ApeHaxa naponposoaa, YepT. TC- |2,5; 4,0 Mla, Dy=50...700 mm,
639.000Cb Py=6,4 MMNa
BospgyLwiHWK Ha naponpoBoge, Dy =65...1200 mm, Py=1,0; 1,6;
YyepT. TC-640.000CB 2,5; 4,0 MNa, Dy=50...700 mm,
Py=6,4 MMNa
YcTaHoBKa |YcTaHOBKa TepMoMeTpa Ha Dy =100...1400 mm, t < 200 °C,
KOKTPOmnbHO |ropusoHTansHoM Tpybonposoae, - °
namepute- |uept. TC-3.001.000CB Dy =100...1000 mm, t < 350 °C,
Dy =100...1000 mm, t < 440 °C
NbHbIX
npubopos
(TepmomeTp
0B, Ma-
HOMETPOB)

YcTaHoBKa TepMomeTpa yrioBoro
¢ yrnom nosopota 90 ° Ha

To xe




BEpPTMKaIbHOM U TOPU30OHTaNbHOM
Tpybonposogax, yept. TC-
3.002.000CB

YcTaHoBKa MaHOMeTpa Ha
ropu3oHTanLHoOMm Tpybonposoae,
YyepT. TC-3.003.000CH

Py< 2,5Mra, t<200 °C

YcTaHoBKa MaHOMeTpa Ha
BepTVKansHom Tpybonposoae,
YyepT. TC-3.004.000CH

Py <2,5Mla, t <200 °C

YcTaHoBKa MaHOMeTpa Ha
ropu3oHTansHoOMm Tpybonposoae,
YyepT. TC-3.005.000CH

Py <6,2 MlMa, t <440 °C

YcTaHoBKa MaHOMeTpa Ha
BepTVKansHom Tpybonposoae,
YyepT. TC-3.006.000CH

Py <6,2 MlMa, t <440 °C

4 [KomneHca-

TOpbI canb-
HUKOBbIE

KomneHcaTop canbHUKOBbLIV
OAHOCTOPOHHUI:

BapuaHT 1 — C yNnoTHALWMUM
YCTPONCTBOM,

BapuaHT 2 — 6e3 ynnoTHSIILLEro
ycTpoucTBa, yept. TC-
579.00.000CBb

Dy =100...1400 mm, Py < 2,5
MMMa, t <300 °C.
KomMneHcupytoLas cnocobHoCcTb
o1 190 go 500 mm

KomneHcaTop canbHUKOBbIV
BYXCTOPOHHWI:

BapuaHT 1 — € ynnoTHALWMUM
YCTPONCTBOM,

BapuaHT 2 — 6e3 ynnoTHSIIoLWEro
ycTpoucTBa, yept. TC-
580.00.000CBb

Dy =100...800 mm, Py <2,5
MMMa, t < 300 °C.
KomMneHcupytoLas cnocobHocTb
o1 380 oo 900 mm

5 |[pszeBukn

[pA3eBUK rOPU3OHTanNbHbIN, YepT.
TC-565.00.000Cb

Dy =150...400 mm, Py=2,5; 1,6;
1,0 MMa

[pA3EBUK rOPU3OHTaNbHbIN, YepPT.
TC-566.00.000CB

Dy =500.. .1400mm, Py=2,5; 1,6
Mla

[paA3eBuKk BepTUKanbHbIN, YepT.
TC-567.00.000Cb

Dy =200...300 mm, Py=2,5;1,6
MMa

[pA3eBuKk BepTUKanbHbIN, YepT,
TC-568.00.000Cb

Dy =350...1000 mm, Pvy=2,5; 1,6
MMa

[pA3eBMK TENMOBbIX NYHKTOB,
yepT. TC-569.00.000CH

Dy =40...200 mm, Py=2,5; 1,6;
1,0 MlMa

NPUNOXEHMUE 13

NPEAENbI MPUMEHEHUS APMATYPbI U3 YYTYHA
(BLIMUCKA U3 TAB. 7 «NPABUN YCTPOUCTBA U GE3OMACHOM
3KCMNYATALMWU TPYEOMPOBOMOOB MAPA U FOPSYEN BO[bl»,
M30. 1994 r. (LUINDP PO-03-94))

Mapka 4yryHa HTO MpegenbHble napaMeTpbl
Dy, MM t, °C P, MMa (krc/cm®)

Cu10, Cu15 FOCT 1412 80 130 3(30)

300 200 0,8(8)
Cu20, Cu25 FOCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)

300 0,8(8)
Cu20, Cu25 FOCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Kuy33-8, FOCT 1215 200 300 1,6(16)
Ku35-10,
Kuy37-12
Bu35, Bu40, FOCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
MpumeyaHus

1. Hopmupyewmble nokasatenu W OOGbEM KOHTPOSA [AOSHKHbl COOTBETCTBOBATb




YKa3aHHbIM B CTaHOapTax.
2. I'IpwmeHeHme YyryHa Cy10 AonyckaeTca ¢ BpeMEHHbIM CONMPOTUBIIEHNEM HE HUXE
1,2 MMa (12 krc/cm?).

NPUNOXEHUE 14

NEPEYEHb AIbBEOMOB OTPACIIEBOM YTNA T3MN TXT-05 U Tan
TXT-05-NM ANA NCNOJNIb30BAHUA NPU NMPOEKTUPOBAHUU
TENNOBOW U30NALUM TPYEONPOBOAOB, APMATYPbI U

OBOPYOOBAHUA B TEMJTOBbLIX MYHKTAX

Lndpp HaseaHue Anbbom CopnepxaHue
paboTbl mMartepuvanoB B anbbomax
TN TunoBble NPOEKTHbIE Ne 1 Tpy6onposoap! 1
TXT-05 |pelueHus no NpYMeHeHUo T3 TXr-05-T obopynoBaHve
TENNoM30mnALMOHHBIX T3MN TXT-05-0
KOHCTPYKLMUIA Ans Ne2 ApmaTypa 1 cpnaHuesble
TpybonpoBoaoB u TOM TYT-05-A coeauHeHust
o6opynoBaHus TennoBbIX T3l TXT-05-®
3MeKTpoCTaHuMM
Yactb 1 Ne3 Macca
OO6beKThI, pacnofoXeHHbIe (c usmeHeHusiMK) | TENNOU30NALMOHHBIX
BHYTPM MOMELLEHWNI T3M TXT-05-MT KOHCTPYKLUIA 4nis
T3M TXT-05-MO  |TpybonpoBoaoB u
obopyaoBaHus
T3M ([To xe Ne 5 PasrpyxatoLine
TXT-OmN |Yacto Il T3M TXT-05-M-0OMN |ycTponcTea Ans
-l O6bekThl, pacnonoxeHHsle | TAM TXT-05-M-OK |Tpy6onpoBoaos,
Ha OTKPbITOM BO34yXe pacnornoXeHHbIX BHYTPU
NOMELLLEHUA 1 Ha OTKPbI-
TOM Bo3yxe (OnopHble
MOJIKN 1 OMopHOe
KonbLo)

MpumeyaHus

1. TunoBble npoekTHble peweHns TXT-05 u TXT-05-MN paspaboTaHbl UHCTUTYTOM
Tennoanektponpoekt, CIMNKB BIMCMO CotosaHeprosawmTta n BHUMWTennonpoekt n
cornacoBaHel BCCMO  Cow3sHeprosawmTsl, YTBepxgeHol BIHUMUN  Tenno-
aneKTponpoekT, BBeAeHbl B gencteue [TIMO OHepronpoekT, Yactb | ¢ 1.01.90 r.
(npotokon Ne 45), yactb Il — ¢ 1 01.91r. (npoTtokon Ne66) u yTBepxaeHsl MnHaHepro
CCCP.

2. Otpacnesas YTI[ npegHasHayeHa Anst NpUMEHEHNsi NpU NPOEKTUPOBaHNUM U
MOHTaXe TENoBON N30NALMN HAPY>KHOW MOBEPXHOCTW TPybONpoOBOAOB AMamMeTpoM OT
10 go 1420 mm, apmaTypbl 1 riaHUEeBbIX COeQNHEHWI NAOCKNX U KPUBOSTMHENHBIX
nosepxHocTen obopynosaHma TOC ¢ TemnepaTypol TennoHocutens ot nnoc 50 go
nntoc 60 °C

3. Mpwu paspaboTtke YT TOMnWMHA OCHOBHOMO CMNos TEMNSIOBOM U30MsALmMmn
onpegensinacb N0 HOpMam fIMHENHOW MIOTHOCTU TENMOBOrO NOTOKA, MPUBEAEHHbIX B
CHwul 2.04.14-88 .

4. MNpwu paspaboTke YTM ucnonb3oBaHbl Matepuansi BHUMNWTennonpoekT:

TUMNOBbIE KOHCTPYKLMWN U3AENUS W Y3nbl 34aHuiA 1 coopyxeHuin Cepusa 7.903. 9-2
«Tennoas n3onsuusi Tpy6onpoBoAOB C NOMOXUTENbHBIMU TEMNEpPATYpPamMmn»:

Bbin. 1 Tennosas nsonsumsa Tpydonposoaos. Pabouve yeptexu Bein. 2. Tennosas
n3onsuus apmatypsbl U prnaHueBbix coeaunHeHui. Paboune yeptexu Cepusi 3.903-11
«TennoBas n3onsAUMsa KPUBONMHEWHbIX U (haCOHHBIX y4acTKOB TPyOONPOBOAOB M y3roB
obopynoBaHus. Paboune yeptexm»

5. Kanbkogepxatenamu YT aBnA0TCA MUHCTUTYTbI TeNNoaneKTponpoekT u
CIKB BIMNCMO Coto3aHeprosawura.

NPUNOXEHUE 15

BbIBEOP C[TOCOBA OBPABEOTKM BOAbI AnA LEHTPAITU3OBAHHOIO
rOPAYEIro BOOOCHABXEHUA B 3AKPbITbIX CACTEMAX
TENNOCHABXEHUA

[MokasaTenu ka4ecTBa MCXOOQHOMN Cnoco6bl MPOTUBOKOPPO3NOHHOM U
NUTLEBOW BOAbI U3 XO3ANCTBEHHOTO NPOTUBOHAKNNHOW 06paboTKky BOAbI B




BOJOMPOBOAA (cpeaHue 3a roa) 3aBMCUMOCTU OT Buaa Tpy6
MHpekc CymmapHas | Mepmadra- | CtanbHble | OumHkoBaH | CTanbHble TpyObl
HacbILLeHNs KOHLieH- HaTHas Tpy6bl 6e3 | Hble TpyObl [ € BHYTPEHHUMMU
kapboHaToMm Tpaums okucnsie- | MOKpbITUSA aManeBbiMU U
Kanbuua J | xnopuaos u MOCTb, COBMECTHO ApYruMmn He-
npu 60 °C cynbgartos mr O/n C OLMHKO- MeTannm4yeckumm
mr/n BaHHbIMM NOKPbLITUAMMN YN
Tpy6amu TepMOCTONKue
nrnacTmaccoBble
TpyObI
1 2 3 4 5 6
J<-15 <50 0—6 BO BO —
J<-15 > 50 0—6 BO+C BO+C —
-15<J<-15 <50 0—6 C c —
-05<J<0 <50 0—6 C — —
0<J<0,5 <50 >3 Cc — —
0<J<05 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,5< J<0f 51—75 0—6 Cc C —
-1,5< J<0| 76 —150 0—6 BA C —
-1,5<J<0 > 150 0—6 BO+C BO
0<J<0,5| 51—200 >3 Cc C —
0<J<0,5| 51—200 <3 C+M C+M M
0<J<0,5 > 200 >3 BA BO —
0<J<0,5 > 200 <3 BO+ M BO+ M M
J>0,5( 51— 200 0—6 C+M C+M M
J>0,5(201—350 0—6 BO+ M C+M M
J>0,5 > 350 0—6 BO+ M BO+M M
MpumevaHus

1. B rpadhax 4 — 6 npuHATHI cnegyroLmne o6o3HayYeHns cnocobos o6paboTkm

BOAbI:

NPOTUBOKOPPO3NOHHbIN: Bl—BakyyMHas aeaapaums, C—cunukaTHbIi;

NPOTUBOHAKUNHBIN: M — MarHUTHBbIN.

3Hak «—« 0603HayvaeT 4YTO 0bpaboTka BoAkl He TpebyeTcs.

2. 3HayeHWe wuHOEKca HacblleHusi kapboHaToM Kanbuus J onpegensietcss B
cootBeTcTBMM co CHuIM 2.04.02-84*, a cpegHue 3a rof KOHUEHTpauuu XropuaoB
cynbdaToB M ApYrMx pacTBOpPeHHbIX B Boae BewectB — no FOCT 2761. MNpu noac4yete
MHOEKCa HacblleHus cnefyeT BBOAWUTHL MOMPaBKy Ha TemnepaTtypy, Npu KOTOpOW
onpeaensieTcsl BOAOPOAHbI nokasaTtenb pH.

3. CymMMapHyl0 KOHUEHTpauuio XnopuzoB W cynbdatoB crnefyeT onpenenstb no
BbipaxeHmio [Cl ] + [SO% ]

4. CopepxaHnue xnopugos [Cl ] B ucxogHom Boge cornacHo FOCT 2874 He

[OMKHO npeBbiwaTtb 350 mr/n a [502'4] — 500mr/n.

5. Vicnonb3oBaHune Ans ropsyero BOAOCHAOXEHNs UCXOAHON BOAbI C OKUCIISIEMOCTbIO
6onee 5 wmr O/n, onpeaeneHHoW METOAOM OKUCIEHUSI OpraHUYeckUx BeLLECTB
nepmMaHraHaTOM Kanvs B KUCIIOTHOW cpefie Kak NMpaBuro, He JOoMycKaeTcs.

Mpn ponyweHnn opraHamu MwuH3gpaBa LUBETHOCTM UCXxogHoOW Boabl o  35°
OKMCNAEeMOCTb BoAbl MOXeT 6bITb AonyweHa 6onee 6 mr O/n

6. Mpu HanMuumM B TENNOBOM MyHKTE Mapa BMECTO BaKyyMHOW deaspauuu criegyet
npegycmaTpuBatb [easpauuilo  npu  atMocepHOM [AaBneHun ¢ obssaTenbHon
yCTaHOBKOW oxnaguTenen AeaspupoBaHHON BOAbI.

7. Ecnun B ucxogHow BoAe KoHUeHTpauus cesobogHon yrnekucnotsbl [CO2]
npeBbiwasT 10 Mr/n, TO cregyeT Mocrne BakyyMHOW [Jeaspauvu Mpou3BOAUTb
noALLenayvmsanve.

8. MarHuTHasi obpaboTka NpUMeHsieTCs Npu OBLLEN KEeCTKOCTU UCXOOHOW BOAbl HE
bonee 10 Mr-akB/m u kKapboHaTHOM eCcTKocTu (WwenoyHocTn) Gonee 4 Mr-ake/m.
HanpspkeHHOCTb MarHUTHOrO Nonsi B paboyeM 3a30pe MarHUTHOrO annapara He JoSkHa
npesbiwaTb 159 «10° A/m.

9. MNpu copepxxaHun B Boae xenesa [Fe~ "] bonee 0,3 mMr/n cnegyeT npeaycmar-
puBaTh obe3xenesnBaHe BOAbl HE3aBMCUMO OT Hanuuust Apyrux cnocobos ob6paboTku
BOAbI.

10. CunukaTHyto 06paboTKy BoAbl M MoALlenayvnBaHue crnefyeT npefycMaTpuBathb
nytem gobaBneHns B UCXOAHY BOAY pacTBOpa XWAKOro HaTpuesoro ctekna no FOCT
13078.

11. TNpwu cpepgHevacoBOM pacxode BOAbl Ha ropsyee BodocHabxeHne meHee 50 T/4
[easpauumio BoAbl NpeycMaTprBaTh HE PEKOMEHYETCS.

2+;3+:
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XAPAKTEPUCTUKU ®UNBTPYIOLLEIO CNOA U TEXHONOIMMYECKUE
NMOKA3ATEIN ®oUNIbTPOB

HaumenoBaHve EavHnua MokasaTenu
n3mMepeHust

KpynHocTb 3epeH MM 0,5-1,1
HacbinHas macca 1 m° cyxoro maTepuana T 0,6—0,7
HacbinHas macca 1 M° BRaxHoro MaTepuana « 0,55
BbicoTa crnost M 1,0—1,2
OnuTenbHOCTb B3pbIXNEHNs MUWH 15
MNHTEHCUBHOCTL B3pbIXIeHUs nl(c M%) 4
OnTManbHas CKOpoCTb PUNLTPOBAHUS M/Y 20
lMoTeps gaBneHus B CBEXeM (hunbTpyoLLem MMa 0,03 - 0,05
cnoe
MoTeps AaBneHus B 3arpsi3HEHHOM crioe nepes « 0,1
NPOMbIBKOW

NPUNOXEHMUE 17

OO3A BBOOAMMOI'O XUAOKOIro HATPMEBOI'O CTEKNA AN
CUNTUKATHOW OBPABOTKW BOAbI

[MokasaTenu kayecTBa UCXOLHON BOOOMNPOBOAHON BOAbI [osa
(cpegHwe 3a rog)

MHpekc KoHueHTpaums, mr/n BBOANMOTO
HacblLWeHns XKUAKoro
kapboHaToM CoeauHeHW | pacTBOPEHHOrO | XOpUAaoB U HaTpPUEBOro

Kanbumsa J npu KpemHus™ kucnopoga 02 cynbgaros cTekna B
60 °C SI0%5 (cymmapHo) nepecyeTe Ha
[CIT+[SO% 4] Si0%3, mr/n
-05< J<0 Jo 35 Nio6as <50 15
-15< J<0,5 « 15 « <50 35
J>0 « 25 « 51 —100 25
J>0 « 15 « 101 — 200 35*

* [pu KOHLEHTPaLMK B UCXOAHO BOAE COeAMHEHUI KpeMHust <15 mr/n (B nepec-
yeTe Ha SiOZ'g) [03a BBOAUMOTO XNOKOro HaTPMEBOrO CTeKna AO0MKHa ObiTb yBenuyeHa
po NAK, ykazaHHou B n. 5.20 HacTosWwero cBoga npasusi.

NPUNOXEHUE 18

METOOWKA PACYHETA TrPA®UKOB PEIYJIMPOBAHUA NMOOAYMN
TENNOTbI HA OTOMMEHUE Y NOTPEBUTENEN

A. PACYET rPA®UKOB NOAAYU TEMNOTbI B CUCTEMbI OTOIMJIEHUA
B 3ABUCUMOCTHU OT NOrogHbIX YCNOBUKA

0Ons  nNpoOMbIWNEHHbIX W OOLLECTBEHHbIX  34aHWMN, npm pacyete

TennonoTtepb, KOTOPbIX He Y4YUTbiBAKOTCA ObITOBblE  TEMNMOBbLIAENEHUS,
M3MeHeHMe nogaymn TennoThl Ha OTOMNMEHWEe onpeaenseTcsa no opmyne (pVIC.

1, nnHua 1)
Qo -t "
Q" Qo t-t, '

roe Qo— OTHOCUTENbHbLIN TENSIOBOM MOTOK HA OTOMSEHNE;

Qo — TennoBoW MNOTOK Ha OTONfIeHWe npu Tekywen Temnepartype
HapyXHoro Bo3gyxa ty,, BT;
Qomax — PacyeTHbIN TEnnoBOW MOTOK Ha OTOMMEHWEe MpU pacyeTHOW

TemnepaType Hapy>HOro Bo3ayxa Ansi NIPOEeKTUPOBaHUs oTonnexus to, BT;



ti — pacyeTHaa TemnepaTtypa BHYTPEHHEero Bo3dyxa B OTannuMBaeMblX
3aaHuUAX.

. | %
Iy/4m
L | |

I
T -fg -0 +5 o -5 -1 -15 -2 -75

Puc. 1. 'padhmkn OTHOCUTENBLHOrO U3MEHEHUs TENIOBOro NOTOKa Ha
oTtonneHue Qp, B 3aBUCUMOCTU OT HapY>XHOIN TemnepaTypbl to ANA pa3Horo Tuna
notpebuTenen 1 cnoco6oB aBTOpPerynMpoBaHus

1 — pAna NpoMbIWmEHbIX M OBWECTBEHHbIX 3[4aHWi; 2 — ANS KUMbIX
30aHVA MpU perynvpoBaHun 6e3 KOppeKUuUn MO OTKIIOHEHWIO BHYTPEHHEN
TemnepaTtypbl OT 3afaHHOW; 3 — ANS XWUMbIX 34aHUA NPU PErynMpoBaHuun C
Koppekuuen no t.

Ons XvnbiXx 30aHUA NpyM pacdeTe U3MEHEHUSI TEMMOBOrO MOTOKA Ha
oTonneHve B cooTBeTcTBUM co CHul 2.04.05-91" yuyuTbiBaloTCA OGblTOBbIE
TENNOBLIAENEHUS] B KBapTMpax, KOTopble B OTNINMYME OT TEnnonoTepb 4epes
OrpaxaeHus He 3aBUCHT OT BeNMW4uMHbI t, . [T03TOMy C ee noBblleHWeM [0S
ObITOBLIX TEMMOBLIAENEHUA B TENNIOBOM OanaHce X1noro 3aaHnsi Bo3pacTaer,
32 CYET Yero MOXHO COKpaTUTb nofdady TennoTbl Ha OTOMSIEHUE MO CpaB-
HeHuo C onpegeneHneMm ero no dopmyne (1). Torga OTHOCWUTENbBHbIN
TENMOBOM NOTOK HA OTOMMEHNE XUIbIX 3AaHUA, OPUEHTUPYSICH HA KBApTUPhLI C
YrMOBbIMW KOMHaTaMn BEPXHEro aTaxa, rae Aonsi ObITOBbIX TEMMOBbIAENEHNI
OT TensonoTepb camasi H13kas, onpegensietcs no popmyne

ont
t-(-29)|t" -t, ,,,t-(-25
t-tL | t-G t-t

roe  t°"'—onTumanbHast Temnepatypa BO3dyxa B OTannuBaembix
NOMeLLEHUSX, MPUHMMaemas € y4eTOM MPUHATOro cnocoba perynvpoBaHus;

0,14—pons GbITOBLIX TEMMOBLIAENEHNIA B KBapTUpax C YrioBOK KOMHaTOM
OT Tennonotepb Ans ycrnoBun to = —25 °C. lpu perynupoBaHuuM cuctem
OoTOMMneHus nopaepxaHvem rpaduka nodayv TennoTbl B 3aBUCUMOCTU OT ty
6e3 KoppeKUuMn No TemnepaType BHyTPEHHEro BOo3ayxa, Korga CKoOpocTb BeTpa
npyu pacyeTe TENMNOnoTepb MNPUHUMAETCH pPaBHOW  pacYeTHOW, 4YTO
COOTBETCTBYET MPUMEPHO MOCTOSHHOMY OOBbEMY WHMUALTPYHOLLErocs
HapyXHOro BO3dyxa B TEYEHWEe BCero oTonuTenbHoro nepuoga, t°" npu-
HumaeTca pasHon 20,5 °C npu ty, cooTBeTCTBywLWENn napametTpam A.
nocTeneHHo cHmkascb Ao 19 °C ¢ noHwxkeHuem ty, oo ty=to, (puc. 1, NuUHMUS
2).

Mpu perynupoBaHWM CUCTEM OTOMMEHUS C aBTOMaTUYECKON KoppeKumen
rpacovka nogavv TennoTbl NPWU OTKIMOHEHUW BHYTPEHHEW TemnepaTypbl OT
3ajaHHOM, KOrga CKOpOCTb BeTpa Mpu pacyeTe Tennonotepb NpUHUMaeTcst
paBHOW HymO, YTO COOTBETCTBYET COKpalleHWo OOBEMOB WHMUMLTPYIO-
LLIeroCsl Hapy)XHOTO BO3yXa, HO HE MEHEee CaHUTapHOW HOpMbI NpuToka, ti°"
npuHumaetca paBHon 21,5 °C. padumk M3MEHeHMs OTHOCUTENbHOro Ten-
NIOBOro MOTOKa Ha oTonneHve GyaeT npeacTaBnaTb cOOOM MPsSIMy0 MUHWMIO,

Q =11+014 @)
0

(0]



nepecekarLLyto 0Cb abcuMce B TOW e TOYKE, YTO M NpU perynupoBaHun 6e3
KOppeKuun no ti, a Npu ty = to OTHOCUTENbHLIN TEMNSI0BOW NOTOK GyaeT paBHbIM
0,96 Qomax (puc. 1, nuHua 3).

B. PACYET IrPA®UKOB TEMIMEPATYP TEMJIOHOCUTENA Y
NOTPEBUTENA NOAOEPXXUBAEMbIX NMPU ABTOMATU3ALINU
CUCTEM OTOIJIEHUA

Mpn aBTOMaTM3auMM CUCTEM OTOMMEHUSA 3adaHHbI rpaduk nogayn
TEeNnoThbl obecneuynBaeTcs nytem noaaepXaHusi perynsitopom
cooTBeTCTBylOLEro  rpacdmka  Temnepatyp  TennoHocutensa.  Moryt
NPUMEHSITbCA criedytowme cnocobbl nopaepXaHus rpadmka Temnepartyp
TENNOHOCUTENS, LMPKYTIPYIOLLLErO B CUCTEME OTOMNIEHUS:

1 ) noppepxaHue rpacmka Temnepatyp TEMMOHOCUMTENs B MoJaroLlem
TpybonpoBoae — to1;

2) noppepxaHve rpaduka TemnepaTyp TennoHocuTenss B obpaTHOM
TpybonpoBoge — 12;

3) nopgaepxaHue rpacduka pasHoOCT! TeMnepaTyp TeNNoHocuTens B 06omx
TpybonpoBoaax At=to; -T2.

MepBbIi cnocob, Hambornee pacnpoCTPaHEHHbIN 3a pyGexoM, NPMBOAUT K
3aBbILLEHUIO NOAAYM TENNOThLI B TEMMbIA Nepnuos OTONMUTENbHOrO CEe30Ha Npu-
MepHO Ha 4 % rogoBoro TennonotTpebrneHnss Ha OToMneHWe BcreacTBue
HeobXxoaAMMOCTUN CNPSAMIIEHUSA KPUBOMNMHEWHOrO rpaduka TemnepaTtyp BOAbl B
nopatoLem Tpy6onposoae.

Btopow cnocob pekomeHOyeTCs NPUMEHSTb NPy aBToOMatusauum CUCTeM,
B KOTOPbIX BO3MOXHO M3MEHEHME pacxoda LMPKYNMpYLWEero TeNNoHOCUTENS
(Hanpumep, Npy NOAKMIOYEHNN CUCTEMBI OTOMIIEHUS K TEMNIOBLIM CETAM Yepes
arneBaTop C perynupyembiM CEYEHMEM COMNa, C KOPPEKTUPYIOLLUM HACOCOM,
YCTAHOBMEHHbIM Ha MepeMbldke Mexgy nojawwyMm U1 obpaTtHbiM
TpybonpoBogamu). KoHTponb Temnepatypbl B o0b6paTtHoM Tpybonposoae
rapaHTMpyeT HOpMarnbHbIA MPOrpeB MOCMeAHWX MO XOAy BoAbl B CTOSKE
OTONMUTENbHbIX NPNOOPOB.

Tpetun cnocob Hambonee apdEKTUBEH, Tak Kak NMpM HEM MOBbILIAETCS
TOYHOCTb PErynuMpoBaHus, U3-3a TOro, YTO rpacduk pasHOCTU TemnepaTtyp —
NVHEWHbIW, B OTNNYME OT KPUBOMMHENHBLIX rpaduKoB TemnepaTtyp BOAbl B
nopatouiem n obpatHom TpybonpoBogax cuctem otonneHus. Ho oH moxet
NPVMMEHSITBCA TOMbKO B CUCTEMax OTOMMEHWS, B KOTOPbIX NOAdepXuBaeTcs
NOCTOSIHHBIN PacXof LMPKYNMPYHOLWEro TeNNoHocUTeNs (HanpumMep, nNpu Hesa-
B/CMMOM npucoeanHeHun yepes BOAoMnogorpesarens unm c
KOPPEKTUPYIOLLMMU  HAcocamy, YCTAHOBMIEHHbBIMM Ha MOJANOLEM UMK
obpaTHoM TpybonpoBogax cuctembl oTonneHus). pyu u3BecTHOM pacxone
BOAbI, LMPKYNMpYyloLen B cucteme, 3TOT CNocod perynupoBaHus SBMSiETCA
Hambonee TOYHbIM, TaK Kak ele ycTpaHaeT ownbku B nogadye Tennotbl npu
HanMuMM 3anaca B MOBEPXHOCTU HarpeBa OTOMUTENbHbIX NpUbopoB (Mpu
Apyrux cnocobax perynvpoBaHus noadepxaHue pacyeTHoro rpaduka
npvBeaeT K nepepacxoay TennoThl U U3-3a HE3HaHWUsSE PaKTUYECKOro 3HaYeHNs
nokasaTtens cteneHn m B copmyne koadduumeHTa Tennonepegayn OTO-
nuTensHoro npubopa).

Ha puc. 2 n 3 npeacrtaBneHbl rpadukm M3MEHEHUST OTHOCUTENbHOW
T

TemnepaTtypbl BOAbl B NoAaoLLEeM (t;—tom] n obpaTHoOM T,

ont

t | Tpy6o-

Tu Tu— 1
npoBoJax CUCTEM OTOMMEHUS C  MOCTOSIHHOW  LMpKynsiuMen  BoAbl
(TEMNepaTypHOrO KpUTEpWsl CUCTEMbl OTOMMEHWs) B 3aBUCUMOCTU OT
OTHOCUTENbHOIO TEennOBOro MNOTOKa Ha oTonJfieHune QO; onpegeneHHoro no
pasaeny A HacCToALWlero npunoXxeHuda, m C y4eToM BO3MOXKHbIX 3HaAYeHUn
nokasaTensi CTemeHM m B dopmyne KoddpdULMEHTa Tennonepeaayn
oTOonnUTEINbHOIO I'IpVI60pa (3}1er b Aanee C MHAOEKCOM «T» — 3Ha4deHuda
TemnepaTyp Npu TekyLLei TeMnepaType HapyXHoro Boaayxa).
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Puc. 2. N'pacmkn nameHeHus TemnepaTypHOro KpuTepumsi CUCTEMbI OTOMNNEHUS NO

-
TemnepaTtype BoAbl B nogatoweM TpyéonpoBoae —| Ty — tom ANA pasnuYHbIX
Tm_t

3Ha4YeHU nokasaTens cTeneHn m m npu NOCTOSIHHOW LMPKynsauum TennoHocutens
B cucteme

OTM  PUCYHKM UNNIOCTPUPYIOT  3HAYMTENbHOE BMWSHME Ha CTeneHb
KPVBOMMHENHOCTN rpadmKkoB TemnepaTyp BoAbl (haKTUYECKOro 3HaYeHus
KoadmumeHTa m, KOTOpbIA 3aBUCUT OT TuMa OTOMNWUTENbHbIX NMPUBOPOB K
cnocoba npoknagkn cTosika. Tak. Hanmpumep, B cUCTeMax OTOMMEHMs C
3aMOHONIMYEHHBIMM  CTOsIKaMKM U KOHBekTopamu  «[lporpecc» crepyet
npuvHuMmatb m= 0,15, a B cuctemax oTonneHnst ¢ koHsektopamu «Komdopt» 1
OTKPbITO MPONOXEHHbIMU CcTosikaMu m= 0,32. B cuctemax C YyryHHbIMU
paguatopamu m = 0,25.

Wcnonb3ys aTu rpadukn, HaxoOgAaT WCKOMYK TemnepaTtypy Boabl B
nogatoLem unu obpatHom TpybGonpoBoae Npu pasnUyHbIX TemnepaTypax Ha-
PY>XHOrO Bo3ayxa: anst Tpedyemont t, HaxoaaT no dopmynam (1) u (2) unum mns
rpacuka puc.1 OTHOCUTENBHBIN pacxos TensnoThl Ha oTonneHue Qo, a



ar 72 a3 a4 a5 a5 07 o8 09 A

e ' e el

Puc. 3. 'pacdhmkn nameHeHus TemnepaTypHOro KpuTepus CUCTEMbI OTOMNIEHUSA

no TemnepaType BoAbl B 06paTHOM TpyGonpoBoae [‘EZ - '[iwj npu NOCTOAHHOMN

T~ ti
UMPKynsuum Boabl B cucteme

no Hemy — K3 rpadoMKoB puC. 2 UNKU 3 OTHOCUTESBbHYIO TemnepaTtypy Bogbl.
3aTteM no HxkenepeymcrieHHbIM hopMysiaMm — UCKOMYIO TeMnepaTypy BOAbI:

T ont
T T _ti ont
To~| 7ot (To-t)+t ©
TT tonT
T 2 L ont
= 2——(g,~t)+t )
Tz Tz_ti (Tz )

3HadeHuns t 1 t°" NPUHMMAIOTCA TEMU Xe, YTO W Npu onpegeneHnn Qo.

Ha puc. 4 npuBeaeHbl AN OQHOTPYOHbLIX CMCTEM oTomneHus Tpebyemble
rpacuki U3MEHEHUsI OTHOCUTENLHOM TeMnepaTypbl BOAbl B NoAaoLLeMm (T oi-
t°™)/(to1 -t) oBpaTHOM (1 2-t°™)/(t2 -t) TpyGONpoBOAAX M UX Pa3HOCTW (t oi-
‘CTz)/(tm -12), obo3Havaemble ganee kputepmem O, U onpeaeneHHble UCXOAs

U3 obecneyeHns OMHAKOBOrO U3MEHEHWSI TEMNOOTAAYN NEPBbIX Y MOCMEAHUX
no xogy
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Puc. 4. Fpachmkn n3aMeHeHUs1 OTHOCUTENbHbLIX TeMNepaTyp TeNsIOHOCUTeNs B
OAHOTPYGHbIX CUCTEMAX OTOMSIEHUs MPU KONMUYECTBEHHO-KaueCTBEHHOM
perynupoBaHuu

BOAbI B CTOSIKE OTOMUTENbHLIX NPMBOPOB. MpK 3TOM B cMCTEMAX OTOMMEHUA
pacxon LUMPKYIMPYIOLLEro  TEMMOHOCUTENs  [OMKeH N3MEHATbLCSA
(KONMYeCcTBEHHO-KAaYeCTBEHHOE perynvMpoBaHMe) B COOTBETCTBMU C rpa-
hvKamu, NpUBEAEHHBIMU Ha puc. 5, Mpaduku NOCTPOEHbI MO CreayrLwum
hopMynam Ans pasnmyHbIX m:

1

@ _ Q 1+m (5)
0

ml

G, __ i
~ =M (6)
GO max QO

raoe Go, Gomax pacxop LMPKyNUPYOLLEro TennoHOCUTENS COOTBETCTBEHHO
npu TeKyLlel HapyxXHOW TemnepaType W pacyeTHOW Ans MPOEKTUPOBaHUS
OTOMMeHus.

Mpu perynupoBaHuM nogaynM TennoTbl B CUCTEMAX OTOMMEHUS
LeHTpanbHblX  TennoBblXx nyHkToB  (LUTI) TemnepaTtypHble  rpadukm
onpefensitoTcs Mo TEM Xe 3aBUCUMOCTSIM, KakK M Onsl CUCTEM OTOMNMeHUst
OTAENbHbLIX 30aHWUNA, MOACTABMAS MHOE 3HA4YeHMe pPacyeTHOW TemnepaTypbl.
Hanpumep, ans LTI ¢ He3aBMCUMbIM NPUCOEANHEHNEM KBapTarnbHbIX
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Puc. 5. 'pachmkn nameHeHns oTHoCcuTENbLHOro pacxoaa BoAbl B OAHOTPYOHOM
cucTeMe OTOMNJIEHUsI NPU KONIMYECTBEHHO-Ka4eCTBEHHOM perynupoBaHumu



ceTten otonnenus t101=120 °C, a gna LTI ¢ 3aBUCMMbIM NpucoeguHeHnem
—T01 =150 °C.

Ecnu BeHTMRAUMOHHAA Harpyska noTpebuTtenen, NoAakmoYeHHbIX Kk LTI,
He npesbiwaeT 15 % oTtonuTenbHol, 6onee onTumanbHbiM B LITI ocTaeTtcs
perynvpoBaHme Mno pa3HoCTW TemnepaTyp BoAbl B mogawowem u obpaTHOM
TpybonpoBoaax (npy pasMeLLeHn KOPPEKTUPYIOLLUX HACOCOB Ha NepeMbIYKe
yCTaHaBNuBalT [AOMNOMHUTENbHbLIM perynaTtop Ans crabunusaumu pacxopa
BOAbl B KBapTanbHbIX ceTax). [pu aTtom, cobnogas nNpuUHLMN orpaHu4eHus
MaKCMMarbHOro pacxofda CeTeBOM BOAbl Ha BBOAE TEMSIOBOrO MyHKTa, ANs
KOMMEeHcaLun HeforpeBa 34aHuin B Yacbl NPOXOXAEHUS MaKCMManbHOro BO-
nopasbopa rpacduvk TemnepaTyp, 3agaBaeMbIi perynaTopy, NoBbilIaeTcs Ha 3
°C npoTuB oTonuTEnbHOro. Torgda B 4achkl MakcMManbHOro Bopopasbopa
rpacumk Bce paBHO He OyaeT BbIAEPXUBATLCHA, HO 3@ CYET NPEBbLILLEHNST €ro B
ocTanbHble 4Yacbl B LENIOM 3a CyTKM 3[aHuWe MNofy4uT HOpMYy pacxopa Ten-
notbl. MpuMepHble rpadurkn perynmpoBaHusa nogadv TennoTbl ANns YCOBUN
pacyeTHOW HapyXHoW TemnepaTtypbl MUHyC 25 °C npyBeaeHbl Ha puc. 6.

Mpu perynupoBaHun nogaun Tennotbl Ha otonnenwne B LTI, korga
NOCTOSIHCTBO pacxofa TennoHocuTens He obecneynBaeTcs (OTCYTCTBYET
KOPPEKTUPYIOLLNA HACOC UNN NPU YCTaHOBKE KOPPEKTUPYIOLLLEro Hacoca Ha
nepemblyke OTCYTCTBYET perynsatop ctabunmsaumm pacxona BoAbl) U CUCTEMBI
OTONNEHMS MOACOEAMHEHBI K KBapTarbHbIM CETSM Yepes3 3reBaTopHbIe Yarbl,
cnegyeT noAaaepxuBaTth rpaduk TemnepaTtyp Boabl B obpaTHoMm Tpybonpo-
Bopae. Mpyn 3Tom 3HaueHve napameTpa (t o-t°")/(t2 -t) cneayeT onpegensitb
MCXoOsl M3 COOTBETCTBMSI M3MEHEHWst TEMMOOTAaYM B MOCNEeAHVMX MO Xody
BOAbl CTOsIKax OTOMUTENbHbIX MpubOpoB, T.e. Ha OCHOBE 3aBMCMMOCTEW,
npuvBeaeHHbIX Ha puc. 3, u popmynel (4).

Ecnu BeHTMRAUMOHHAA Harpyska noTpebuTtenen, NoAakmYeHHbIX Kk LTI,
npesbiwaeT 15 % oTonuTensbHOM (T.€. cO3aaeTcsl HECTabUNbHOCTb U3MEHEHNS
TemnepaTtypbl obpaTHoW BoAbl, nocTynawowen B LTI, u un3-3a manon
MHEPLUMOHHOCTU KanopudepoB He JOMYCKAETCS CHMKEHME TeMMepaTypbl Ten-
JIOHOCUTENS, MOCTYNAalLWEro K HAM), nogavy TennoTbl B KBapTalbHblE CETU
cnegyeT perynupoBaTb MOAAEpPXaHMEM TemnepaTypHoro rpaduka B nopa-
lowem TpybonpoBoge ©0e3 MOBbILEHUS €ro u3-3a OrpaHuMyeHust pacxopa
ceteBol BoAbl. [locnegHee BLIMOMHSAETCA B 3TOM Cry4ae wucxoast u3
MaKCMMarbHOro 4acoBOro pacxofa TEennoTbl Ha ropsiiee BOAOCHabXeHue u
nyTeM BO3L4ENCTBUS Ha KnanaH, U3MEHSIOLWWIA pacxod TensioHocuTens Ha
BOAOMOAOrpeBaTeNb ropsavyero BOAOCHAOXEHUSA, a HE OTOMMEHUs, YTO UMeeT
MECTO NPY MEHbLUEN BEHTUMNSILUOHHON Harpyske.
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Puc. 6. N'pachmkn nameHeHus pasHOCTM TeMnepaTypbl BoAbl B NoAaroLem
1 obpaTtHom TpybonpoBoAax cuCcTeMbl OTOMNMEHUs At B 3aBMCUMOCTH OT ty

1—3—At = 150...70°C cooTBETCTBEHHO HaBeTpeHHas opueHTaumsa dacaga 3gaHus,
3aBETPEHHas U C orpaHMYeHneM MakcuMarnbHOro pacxoga Boabl, 4—6 At= 120...70°C,
Toxe; 7—At= 105. .70 °C— 3aBeTpeHHas opueHTauus, 8— At= 95.. .70 °C—r1oxe



YCNOBHbIE OBO3HAYEHUA

Qomax — MakcMMarbHbIN TEMMOBOW MOTOK Ha oTonneHne npu to, BT.

Qo — TennoBoW NOTOK Ha OTONMeHWe B TOYKe Wu3noma rpaduka
TemnepaTtypbl BOAbI Npy TemnepaTtype HapyXHoro Bo3gyxa ty, BT.

Qumax — MaKCUManbHbIA TENNOBOW NMOTOK HA BEHTUNAUMIO NpU to Unn npu
tHB, BT.

Qhmax— MakcuMmarnbHbI TEMNSIOBOW MOTOK Ha ropsiyee BoAoCHabXeHue B
CyTKM Hambonbluero BOAONOTPeOneHMs 3a nepuoa Cco CpenHeCyTOYHOM
TemnepaTtypon HapyxHoro Bo3gyxa 8 °C u mMeHee (oTonUTEnbHbIN Nepuog),
BT.

Qnm — CpefHuWin TENOBOW MOTOK Ha ropsiyee BoAoCHabXeHue B cpegHue
CYTKM 3a He[lerno B OTONUTENbHBLIN NepuoA.

Q%% — pacdeTHas Tennosas Npou3BoaUTENbHOCTb BOAoNogorpesaTens
CUCTEM OTOMMEHNS U BEHTUNALMK (Npn 0BbLWMX TEMMOBLIX ceTsAx), BT.

Q% — pacyeTHas Tennosas Npou3BoauTENbHOCTb BOAoNogorpesaTtens
ONsi CUCTEM ropsiyero BogocHabxeHus:, BT.

Qnt — Tennosble notepu Tpydbonposogamu ot LITI n B cuctemax ropsiyero
BOAOCHAOXeHWs 34aHUIN 1 CoopyXeHun, BT.

Gomax — MaKCUMMarnbHbI pacxod BOAbl, LMPKYNupylowen B cucTeme
oTonneHus npu to, Kr/u.
Ghmax, Ghm — COOTBETCTBEHHO MaKCUMamnbHbli W CcpedHuin 3a

OTOMUTENbHbIA NEpPUOA pacxodbl BoAbl B CUCTEME rOpsivero BogocHabxeHus,
Kr/u.

Gy — PacueTHbIn pacxon BoAbl M3 TEMMOBOW CETUM Ha TEmnnoBOW MyHKT,
Kr/y.

Gymax — MaKkCMMarnbHbI pacxod BoAbl U3 TEMOBOW CETU Ha BEHTUMALNIO,
Kr/.

Gadh, Gdo — PacueTHbIN pacxon ceTeBol (fpetoLLeit) BOAbl COOTBETCTBEHHO
Ha rogﬂu.l,ee BOAOCHabXeHWe 1 OTOMMeHme Kr/u.

pacyeTHbIi pacxoj CeTeBOW (rpetowlen) Bodbl Yepes
BOJJ,OI'IOJJ,OFpeBaTeJ'Ib, Kr/4.

Oh— MaKCMMarbHbIA pacyeTHbIA CEeKYHOHbIN pacxon BOAbl Ha ropsidee
BOJOCHabxeHwue, n/c.

F - NOBEPXHOCTb HarpeBa BOZOMNOAOTPEBaTENs, M2.

to- pacuyeTHasi TemnepaTypa HapyXHOro BO3Ayxa Ans MPOEKTUPOBaHUS
oTonneHus, °C.

t'y — TemnepaTypa HapyXHOro BO3dyxa B TO4Yke wusnoma rpaduka
Temnepartyp, °C.

Thwv— pacyeTHas TemnepaTtypa HapyXHOro Bo3ayxa ANs NPOeKTUPOBaHUS
BEHTUNAUUKM No napameTpy A, °C.

tc — Temnepartypa XornogHoun (Bo4oNpOBOAHOW) BOAbLI B OTONUTENBHbIN Ne-
puoga (npu oTCYTCTBUU AaHHbIX NpuHUMaeTcs 5 °C).

tn - TemnepaTypa BOAbl, MOCTynawwen B CUCTEMY T[OpPsiHEro
BOAOCHabXeHns noTpebutenen Ha BbIxoAe W3 BogonogorpeBaTenst npu
O[HOCTYNEeHYaTo CXeme BKM4YeHWs Bogonogorpesatenert unm nocne |l
CTyneHn BogonoaorpesaTenst Npu ABYXCTyneH4aTon cxeme, °C.

P, —CpenHss TemnepaTypa rpetoleil Boasl Mexay TeMnepaTtypon Ha
Bxofe tPsx 1 Ha BbIxofe t™s.x, U3 Bogonoaorpesatens, °C.

t"cp— TO e, HarpeBaeMoi BOObI MEXIy TeMnepaTypoil Ha BXoae t'ex U Ha
Bbixofe t"s.x M3 Bogononorpesatens, °C.

ts — TemnepaTtypa HacbIWweHHoro napa, °C.

t) — TemnepaTypa HarpeBaemoii Bogbl mocne | cTyneHu
BOAOMNOAOrpeBatenss nNpuv  OBYXCTYNEHYaATOW  CXeMe  NpUCOeaUHEHWUs
Bogonogorpesasarernen, °C.

Aty — TemnepaTypHbIi Hamop WM pacyeTHas pPasHOCTb Temnepartyp
MeXay rperoLLer n HarpeBaeMon cpefon (cpeaHenorapudmmyeckas), °C.

At; Aty— COOTBETCTBEHHO 6onbluasi U MeHbLUAsi pa3HOCTU TemrnepaTtyp
Mexay Tpelolen M HarpeBaemow BOOOW Ha BXOAE WM Ha BbIXode W3
BogonogorpesaTtens, °C.



t— cpemHAs  pacyeTHas  TemnepaTypa BHYTPEHHero Bo3gyxa
oTannmMeBaemblx 3aaHun, °C.

T;— TemnepaTypa ceTeBOW (rpetoLieit) Bogpl B nogatoLiem Tpybonposoae
TENMNOBOW CETU NPU pacyeTHOW TeMnepaType HapyXHoro Bosayxa tz, °C.

To1 — TO Xe, B nogatowiem TpybonpoBoae cuctembl otonnenus, °C.

T, — TO Xe, B obpaTHOM TpyGonpoBoae TENOBOW CETU U NOCHE CUCTEMBI
oTonneHus 3gaHun, °C.

t'>—TO0 Xe, B obpaTHOM TpybonpoBoae TenmnoBoW CETU M Nocrne cuctem
oTonneHus 3gaHun, °C.

T3 — TO Xe, nocrne BOAOMNOAOrpeBaTens ropsyero BOAOCHaGXeHus,
NOAKIMIYEHHOrO K  TEMMOBOW CETM MO  OAHOCTYMEHYaATOM  CXEME,
pekomeHayeTcs npuHuMaTh t's = 30 °C.

p — NNOTHOCTb BOAbI NPU cpedHei Temneparype tep, kr/M°, OpUeHTMPOBOUY-
HO NpuHUMaeTcs pasHon 1000 kr/m®.

K — koadpduumeHT Tennonepenayn, BT/ m? “C).

a1 — K03UUMEHT TennooTAauM OT rperoLlen Boabl K CTEeHKe TpyoOKw,
BT/(M** °C).

a; — TO e, OT CTEHKM TPYOKM K HarpeBaemou Boae, BT/(MZ' °C).

an — Ko3(bULUMEHT TennooTAayM OT KOHAEHCUpyloLlerocss napa kK
rOpn30oHTarbHOWM CTEHKE TPYOKH, BT/(MZ' °C).

AcT — TennonpoBOAHOCTb CTeHkn Tpybkwu, BT/ (M °C), npuHumaetcs
pasHon: ansa ctanun 58 B1/(m °C), ansa natyHm 105 Bt/(m °C).

Anak — TO Xe, cnosi Hakunu, Bt/(m - °C), npuHumaetca pasHon 2,3 BT/ (M
°C).

W+, — CKOpOCTb BOAb! B TpyOKax, M/cC.

Wurp — CKOPOCTb BOAb! B MEXTPYOHOM MpOoCTpaHcTBe, M/C.

fr— nnowaap ceveHusi Bcex Tpybok B 0gHOM Xo4y Bodomnogorpesarens,
M2,

furp — nnowagp ,ceqenms MEXTPYOHOro NpOCTpaHCTBA CEKLMOHHOTO
BOoZonoAorpesatens, M-

8¢t — TONLLMHA CTEHKUN TPYBOoK, M.

Suax —TOMWMHA CrOsi  Hakvunu, M, TNPUHUMAETCS Ha OCHOBaHWUK
3KCNMyaTauMOHHbIX OaHHbIX ANs KOHKPETHOro paloHa C y4eToM KadecTBa
BOAbl, NPY OTCYTCTBUM AaHHbIX AoMycKaeTcs npuHumMaTh pasHon 0,0005 m.

DgH— BHYTpPEHHUI AvameTp Koprnyca BoAonoaorpesartens, M.

deH — BHYTPEHHWIA AuameTp TpyobokK, M.

duap  — HapYXXHbI guameTp Tpybok, M.

dsxe— 9KBMBANEHTHbBIN AnaMeTp MeXTPYOHOro NpocTpaHcTBa, M.

y — K03hPULMEHT 3hPEKTUBHOCTM, TENNOOOMEHA.

B — kO3hUUMNEHT, YyYMTBIBAIOLWMIA 3arpA3HEHME NMOBEPXHOCTU Tpyb mpu
onpegeneHMn ko3 puumeHTa Tennonepegayn B BOLOMNOLOIrpeBaATENSIX.

¢ — KO3(DUUMEHT, y4MTbIBAKOLWMI HakuneobpasoBaHWe Ha Tpybkax
BOZONoAorpesartenei npu onpeneneHun notepb  [aBneHus B
BOAOMNOAOrpeBaTensix.



