CornacoBaHbl

[NaBHbIM ynpasneHnem cTaHAapTM3aLmu,
TeXHUYEeCKOro HOPMUpPOBaAHUA

n cepTuduKaunm MuHctposa Poccuu

CUCTEMA HOPMATUBHbIX IOKYMEHTOB B CTPOUTE/IbCTBE
CBOAbI NPABW1 NO NMPOEKTUPOBAHUIO N CTPOUTE/NIbCTBY
NPOEKTUPOBAHMUE TEMN/IOBbIX NYHKTOB
DESING OF HEAT POINTS
Cn 41-101-95

[ata BBeaeHunsa
1 nrona 1996 roaa

MPEANCNOBUE

1. Pa3paboTaHbl TEXHUYECKMM KOMUTETOM ACCOUMALLUMN UHIKEHEPOB MO OTOMIEHUIO, BEHTUNALUN,
KOHAMLMOHMPOBAHWUIO BO34yXa, TENNOCHAOKEHUIO U cTpouTenbHoM Tennodusmke (ABOK), AreHTCTBOM No
aHeprocbeperkeHuto  lMpasutenbctBa  MockBbl, MwuHcTpoem  Poccun, BHUMUaHepronpomom
MwuHTON3Hepro Poccun.

2. CornacoBaHbl [naBHbIM ynpasieHWem CTaHOapPTU3aUUU, TEXHUYECKOro HOPMWMPOBAHUA W
ceptudmkaumm MunHcTpos Poccun.

3. MpuHATbI B KayecTBe cBOAa NpasBua Mo NPOEKTUPOBaHUIO U cTpouTenscTey K CHull 2.04.07-86*
"Tennosble ceTn".

BBEAEHWUE

CBog, NpaBua MO NPOEKTUPOBAHUIO TENNOBbIX NMYHKTOB COAEPKUT AONOAHUTENbHblE TpeboBaHMS,
peKkomMmeHAauum 1 cnpaBoYHble MaTepuasbl K AeNCTBYIOLLEMY HOPMATUBHOMY AOKYMeHTY - CHuIM 2.04.07-
86* "Tennosble ceTn".

B csome npasun npusefeHbl TpeboBaHUA K OOBEMHO-MNAHMPOBOYHLIM W KOHCTPYKTUBHbLIM
peLleHnaM NOMeLLEHMI TENNOBBIX MYHKTOB, AaHbl PEKOMEHAALMM NO pacyeTy n nogbopy obopysosaHus,
NpubopoB yyeTa, KOHTPOAA U aBTOMaTU3aLMK, NpuMmeHsemMbix B LITM v UTN, npuBeaeHbl TakKe CBeAEHUA
no ncnosiblyembim Tpybam 1 apmatype.

MpumeHeHMe cBoAa NpasBun byaeT cnocobcTBOBATb NPUHATUIO BOSlee IKOHOMUYHbLIX MPOEKTHbBIX
peLeHnn 1 SKOHOMUU TEMNJIOBOM SHEPTUMN.

Mpu paspaboTke cBoga NpaBUA MCNO/Ab30BaHbl MOMOXKEHUA AEUCTBYIOLMX HOPMATUBHbIX
OOKYMEHTOB, MaTepuasbl 3aBOA0B-U3roToBuTeNne U Hanbonee apPpeKkTUBHbIE TEXHUYECKUE peLleHws,
NPUHUMABLLMECA NO OTAENbHbIM 06BbeKTam B Poccuiickoit depepavmu.

Mo mepe HaKoNeHUA ONbITa NPOEKTUPOBAHUA, CTPOUTENLCTBA M SKCNAyaTaLMKn TENNOBbIX MYHKTOB
6ynet onpeneneHa apPeKTUBHOCTb YCTAHOBNEHHbIX NOIOKEHWUI, HA OCHOBaHMM KOTOPbIX ByAYT BHECEHDI
HeobxoaMMble USMEHEHUA B CBOA, NPABMUA U HOPMATUBHbIE JLOKYMEHTbI.

3ameyaHna 1 npensioXeHMa Mo COBEPLUEHCTBOBAHMIO CBOAa MNpaBWA cnedyeT HanpasaATb B
FnasTexHopmuposaHne MunHctposa Poccun.

1. OBWWME MONOKEHNA

1.1. Hactoswue npasBuaa AONOJHAIOT U Pa3BMBAOT TPebOBaHMA MO NPOEKTUPOBAHUIO TEMNI0BbLIX
NyHKTOB, cogepKaumeca 8 CHuM 2.04.07-86* "Tennosble ceTn".



MpaBuaa cnegyet UCNOAb30BaTbh NPU NPOEKTUPOBAHUN BHOBb CTPOALLUMXCA U PEKOHCTPYMPYEMBIX
TEeNNoBbIX NYHKTOB, MpeAHa3HAYeHHbIX ANA NPUCOEAMHEHUA K TENIOBbIM CETAM CUCTEM OTOMJIEHMUS,
BEHTUNALUMU, KOHOULMOHUPOBAHMA BO3AyXa, [OpPAYEro BOAOCHABMKEHMA U TEXHONOTMYECKMX
TEMNJIONCNO/Ib3YIOLWNX YCTAaHOBOK MPOMbILNEHHbIX WU CENbCKOXO3ANCTBEHHbIX NMPeanpuaTUnN, KUbIX U
06LecTBEHHbIX 34aHNA.

B Tex cnyyanx, Korga MoKeT 6biTb MPUHATO HECKO/IbKO PAa3/IMYHbIX TEXHUYECKUX peLleHunid, cneayeT
NpPou3BOAUTb 3KOHOMWYECKMIA pacyeT C YYETOM YPOBHS LEH, AOJTOBEYHOCTM U HALEKHOCTU
KOHCTPYKLMI, COLMaNbHbIX M 3KOIOrMYeckux paKkTopoB, a TaK:Ke TpeboBaHUI 3aKa3umKa.

1.2. MpaBuna pacnpocTpaHAOTCA Ha TENNOBbIE NMYHKTbl C NapamMeTpamn TEMJIOHOCUTENSA: ropAYas
Boda c paboumm gasneHnem go 2,5 MMa n Temnepatypoit go 200 °C, nap c pabounmm gasneHuem B

npeaenax ycoBHOro AaBneHuA Py [0 6,3 MMa u Temnepatypoit go 440 °C.

MpaBuna pacnpoCTPaHATCA HA NPOEKTUPOBAHME TEMJIOBLIX NMYHKTOB B rPaHULUAX: OT 3anOpHOW
apmaTypbl TEMNNOBOM CETU U XO3ANCTBEHHO-NUTLEBOrO BOAOMNPOBOAA HA BBOAE B TEMI0BOM MYHKT A0
3aMNOpPHOM apmaTypbl (BKAOYUTENBHO) MECTHbBIX CUCTEM OTOMJIEHWUS, BEHTUAALUMN, KOHAULMOHNPOBAHMUSA
BO34yXa, ropAYero BOLOCHAOXKEHUA U TEXHONOTMYECKUX NOTpebuTenel, pacnosoXxKeHHON B NOMELLEHUM
TENJI0OBOro MyHKTa.

1.3. B TennoBbIX NyHKTax NpeaycMaTpMBaeTca pasmelleHne o60pyaoBaHus, apmaTypbl, npubopos
KOHTPO/A, yNpaB/ieHMA N aBTOMaTU3aL MK, NOCPEeLCTBOM KOTOPbIX OCYLLECTB/AETCA:

npeobpa3oBaHue BUAA TENIOHOCUTENA WU Er0 NapPaMeTpOB;

KOHTPOJIb MapaMeTpOB TEMJIOHOCUTENSA;

peryanpoBaHMe pacxoga TenJIoOHOCUTENA W pacnpegeneHve ero no cucremam notpebneHus
TEennoTbl;

OTK/IlOYEHME cUcTeM NoTpebaeHUsA TeNNOTbI;

3aLMTa MECTHbIX CUCTEM OT aBapPWUIMHOIO NOBbILEHMA NAaPaMEeTPOB TENIOHOCUTENS;

3aMo/IHEHME U NOANUTKA cucTem NoTpebneHma TennoTbl;

YYeT TeMn/J0BbIX MOTOKOB M PAcX0A0B TENNOHOCUTENA U KOHAEHCATa;

cbop, oxNaxaeHune, BO3BPAT KOHAEHCATA M KOHTPO/Ib EFO Ka4yecTBa;

aKKYMyMpoBaHWe TENNOTbI;

BOZOMNOArOTOBKA A5 CUCTEM FOPAYEro BOAOCHAbXKEHMA.

B TennoBoM MyHKTe B 3aBMCMMOCTM OT €ro HasHa4YeHWA U KOHKPETHbIX YCNIOBUIN NpUCOeanHEHMUA
noTpebuTenen MoryT OCyLLECTBAATLCA BCe NepevncneHHble GYHKLUU AN TONBbKO UX YacTb.

1.4. Tennosble NYHKTbl NO4PA3AENA0TCA Ha:

WHAMBUAYANbHbIE TeNNOBble NyHKTbI (UTM) - Ana npucoegMHEeHUs CUCTEM OTOMIEHUSA, BEHTUNALNN,
ropAYero BOAOCHaAOKEHMA U TEXHONOTMYECKUX TENIOUCTONb3IYIOLLMX YCTAaHOBOK OAHOIO 343aHWA UAK ero
yactu;

LeHTpasnbHble Tennosble NyHKTbI (LLTM) - To *Ke, ABYX 34aHUI Unu bonee.

[Jonyckaetca ycrpoiicteo UTN ana npucoegnHeHnsa cuctem TenaonotpebaeHna ogHOro 3aaHus,
€CNN ANA 3TOro 34aHnA TpebyeTca yCTPOMCTBO HECKONbKUX UTI.

1.5. YcTporictBo UTIM 06a3aTenbHO ANA KaxKAoro 34aH1a He3aBUCMMO OT Hanumuuma LTI, npu atom B
UTM npegycmaTpuBatoTca TONbKO Te YHKLMKU, KOTopble Heobxoaumbl N8 NPUCOEAUHEHMUA CUCTEM
noTpebaeHns TeNNOTbl 4AHHOMO 34aHMA U He NpeaycMoTpeHbl B LITI.

1.6. [na NPOMbBIL/IEHHbIX U CEIbCKOXO3AWCTBEHHbIX MPeAnpUATUN MpPU TEnNOCHABXKeHUn oT
BHELUHMX UCTOYHUKOB TENNOTbI U YMcCae 3aaHnii bonee ogHoro ycrpoictso LTI aBaseTca o6a3aTenbHbIM,
a Npu TennocHabXeHUn OT COBCTBEHHbLIX WMCTOYHWMKOB TEMI0Tbl HEOBXOAMMOCTb coopyxKeHua LITM
cnepyet onpenenaTb B 3aBUCMMOCTU OT KOHKPETHbIX YCI0BMIA TENIOCHAbKeHMS.

MowHocTtb LTI He pernameHTmpyeTca.

1.7. Ans Xuabix M OOLWECTBEHHbIX 34aHMA HeobxoaumocTb ycTpoictBa LTI onpepensetcs
KOHKPETHbIMU  YCNOBUAMM TEMNAOCHabXeHUA paioHa CTPOUTENbCTBA Ha OCHOBAHWWM  TEXHWUKO-
3KOHOMMYECKUX pacyeToB. B 3aKpbITbIX CMCTEMAX TENIOCHAOXKEHMA peKOMeHAyeTcA npesycMaTpmBaTth
oanH UTM Ha MMKpOpanoH nam rpynny 34aHuUii ¢ pacxogom TenioTel B npegenax 12 - 35 MBT (no cymme
MaKCMMa/sIbHOrO TEMJIOBOrO MOTOKa Ha OTOMJIeHMe M CpeAHero TenJioBoro MoTOKa Ha ropsadee
BOJOCHabxeHue).

Mpu TennocHabXeHWM OT KOTeNbHbIX MowHocTblo 35 MBT M meHee pekomeHAayeTtcs



npeaycmaTpmsaTth B 34aHMAX ToAbKo UTTI.

1.8. TennocHabxeHWe NPOMbIWNEHHbIX W CENbCKOXO3AWCTBEHHbIX npeanpuatuin ot LT,
06CNYKMBAIOLWMX KUNble U 06LLLECTBEHHbIE 34aHUSA, NPeAYCMaTPUBATb HE PEKOMEHAYeTCs.

1.9. B cocTaB npoeKTa Ten/j0BOro NyHKTa BKAOYAETCS TEXHUYECKUIN MAcnopT, COAEPKaLLNIA:

KpaTKoe onuncaHune cxem npucoeanHeHunsa notpebutenei TennoTol;

pacyeTHble pacxodbl TenaoTbl M TEMN/JIOHOCUTENEW NO Kaxgoh cucteme (ana ropadero
BOAOCHabKeHUs - cpegHUn N MakcumManbHblit), MBT;

BUAbl TENJI0OHOCUTENEN U X NapaMeTpbl (pabouee gasneHue, Mla, Temnepatypy, °C) Ha BXxoge U
Ha BbIXOZE U3 TEN/IOBOTO NYHKTa;

[aBneHune B TpybonpoBoae Ha BBOAE M BbIBOAE X03AMCTBEHHO-NUTLEBOIO Bogonposoaa, MMa;

TMN BOogoNogorpesaTenen, NOBEPXHOCTb UX HArpeBa, M2, YAC/IO CEKLMIA UM NAACTUH MO CTYNeHAM
Harpesa v NoTepu AasaeHus no obemm cpegam;

TUM, KOIMYECTBO, XapPaKTEPUCTUKM U MOLLHOCTb HAaCOCHOTo 06opya0BaHuS;

TWUM, KOJIMYECTBO WM MNPOM3BOAUTENIbHOCTL 0b6OpyaAoBaHMA A8 06paboOTKM BOAbI ANA CUCTEM
ropa4Yero BogoCcHabXKeHus;

KOJINYECTBO M YCTAaHOBNEHHYIO BMECTUMOCTb HAaKOB-aKKYMyNATOPOB ropsyero BoAg0oCHabXKeHuns n
KOHJZIeHCaTHbIX 6akoB, M3;

TMN M Yncio npubopos peryinpoBaHUsa U NpMOOPOB yyeTa KOJIMYecTBa TenaoTbl U BOAbl, NOTEpPU
OABNEHNA B PETYINPYIOLWNX KNanaHax;

YCTAHOB/NIEHHYIO CYMMapHYl0 MOLLHOCTb 31eKTpoobopyaoBaHUA, OXUAaemMoe rofoBoe
notpebaeHne TENNOBOWN U SINEKTPUYECKOM IHepPrnu;

obuyto naowaab, M2, U CTPOUTENbHBLIN 06bEM, M3, NOMELLLEHUI TENIOBOTO NYHKTAa.

2. OBbEMHO-MNAHNPOBOYHbLIE N KOHCTPYKTUBHbIE PELLEHNA

2.1. TennoBble NYHKTbl MO pa3sMeLLeHNIO Ha reHepasibHOM NAaHe NoApa3fenArTcA Ha OTAeNbHO
cToAlMe, NPUCTPOEHHDbIE K 34aHUAM U COOPYXKEHUAM U BCTPOEHHbIE B 34aHNA U COOPYKEHUA.

2.2. O6beMHO-NNAHUPOBOYHbIE M KOHCTPYKTUBHbIE pPeLleHUs TENAOBbIX MYHKTOB AOJIKHbI
ypoBneTsopATb TpeboBaHMAM CHuM 2.09.02-85*. Mpu pasmelieHUM BCTPOEHHbLIX UM MPUCTPOEHHbIX
TEMNJIOBbIX MYHKTOB AOJ/IKHbI COBM0AATLCA TakKe TpeboBaHMA CHMIT Ha npoeKTUpoBaHMEe 34aHUN, B
KOTOPbIX OHM pPa3MeLLaloTCA MU K KOTOPbIM OHW NPUCTPOEHbI.

2.3. Mpu BbibOpe MaTepuanoB AAA CTPOUTE/IbHbIX KOHCTPYKUMIA TEnaoBbIX MYHKTOB creayet
NPUHMMATb BAAXKHbIW peXxnum nometleHuma cornacHo CHuM 11-3-79%* (13a. 1995 r.).

2.4. [Ona 3aWuTbl CTPOUTE/IbHbIX KOHCTPYKLUMN OT KOPPO3MU  AO/KHbl  MPUMEHATHLCA
aHTUKOPPO3NOHHbIE MaTepmManbl B COOTBETCTBUM € TpeboBaHuAMKM CHuMIM 2.03.11-85.

2.5. 34aHnA OTAENbHO CTOALWMX M NMPUCTPOEHHbIX TEMIOBbLIX MYHKTOB A0/XKHbI 6bITb |, Il nau llla
cTeneHen OrHeCTOMKOCTHU.

B orpakgaromx KOHCTPYKLMAX MOMELLEHMI He A0NYCKaeTcA NPMMEHEHNE CUANKATHOTO KMpnuya.

BHewHWe ¢opmbl, MaTepuan M UBET HAPYXKHbIX OrparkAatoLWmMX KOHCTPYKLWUIM pekomMeHayeTcs
BbIOMpPaATb, YYMTbIBAA APXUTEKTYPHbIA OBAUK PaCnoONOKEHHbIX BOAM3M 34aHUA U COOPYKEHUA WU
3[4aHWI, K KOTOPbIM TENNOBbIE NYHKTbI NPUCTPanBatoTCA.

2.6. K ueHTpanbHbiM TennoBbiM MNyHKTAaM Cc/legyeT npeaycmaTpusaTb npoesgbl C TBEPAbIM
MOKPbITUEM W NAOWAAKM A1 BPEMEHHOro CKNagupoBaHuMa obopyaoBaHWs Npu NPOU3BOACTBE
PEMOHTHbIX pabor.

2.7. B UTM ¢ nocTosiHHbIM 06CNYKMBAKOLWMM NEPCOHANIOM c/eayeT npeaycmatpuBaTb YOOpPHYIO C
YMbIBAZIbHUKOM, WKad ANA XpaHEHMA O4EXKAbl, MECTO A1 NPMEMA MULLA.

Mpn HEBO3MOXKHOCTK 0becneynTb CaMOTEUYHbI OTBOA CTOKOB OT YOOPHOM B KaHAAU3aLMOHHYIO
ceTb caHysen B LITMN gonycKaeTtcs He npeaycMmaTpmBaTtb nNpu obecnevyeHnm BO3MOXKHOCTM MCMO/Ib30BaTb
yb0OpHYLO B BAMMKANLIMX K TENJIOBOMY MYHKTY 34aHMAX, HO He ganee 50 m.

2.8. HaMBMAOyanbHbIE TEM/IOBbIE MYHKTbl AOJI}KHbI ObiTb BCTPOEHHbIMM B 0OC/Y>KMBaemble UMUK
30aHMA N pas3meLlaTbCA B OTAE/IbHbIX MOMELLEeHMAX Ha MEepPBOM ITaXe Y HapPYMKHbIX CTeH 34aHuA.
Jonyckaetca pasmewatb T B TEXHNYECKUX NOANONbAX UAU B NOABaNAX 343aHNIA U COOPYIKEHUN.

2.9. LleHTpanbHble Tennosble NyHKTbl (LTM) cneayet, Kak npaBuao, npeaycmatpuBaTb OTAE/bHO
cToawmMmn. PekomeHayeTtcs 6/10KMpoBaTh UX C APYrMMU NPOU3BOACTBEHHBIMW NMOMELLEHUSMU.



Jonyckaetca npegycmatpmsatbe LUTIM NpUCTPOEHHbIMM K 34aHWMAM  WAW  BCTPOEHHbIMU B
obuecTBeHHble, aAMUHUCTPATUBHO-ObITOBbLIE NN NPOU3BOACTBEHHbIE 34aHUA U COOPYIKEHUS.

2.10. Mpu pasmelleHNM TennoBbIX MYHKTOB, 0OOPYAOBAHHbIX HACOCAMW, BHYTPU KUAbIX,
0bLW,ecTBEHHbIX, aAMUHUCTPATUBHO-ObITOBbIX 34aHWUI, @ TaKXKe B MPOM3BOACTBEHHbIX 34aHUAX, K KOTOPbIM
npeabABASAOTCA NOBbIWEHHble TpeboBaHMA MO A40NYCTUMbIM YPOBHAM LIYMa Y BUOPALMKN B MOMELLLEHUAX
M Ha pabounx mecTtax, LOJIKHbI BbINOAHATLCS TpeboBaHMA pasg. 10.

2.11. 34aHKNA OTAENBHO CTOALWMX U NPUCTPOEHHbIX TENNOBbIX MYHKTOB AOXHbI NpeaycMaTpMBaThCA
O[HO3TaXXHbIMMK, OOMNYCKAETCA COOPY)KaTb B HWUX MogBasnbl ANnA pasmelleHuMa obopypoBaHua, cbopa,
OXJTAXKAEHUA N NepeKaykn KOHAEHCATa U COOPYKEHUA KaHaAM3aLmn.

OTpenbHO cToAWMeE TENAOBbIE MYHKTbI A0MYCKAETCA NPeAyCcMaTPMBaTb NOA3EMHbBIMU MPU YCIOBUMN:

OTCYTCTBMS TPYHTOBbIX BOA, B pailloOHe CTPOUTENbCTBA U FepMeTM3auun BBOAOB WHMKEHEePHbIX
KOMMYHUWKaLMIiA B 34aHWE TenjoBOro MyHKTA, WMCKAKOYAMOLWEN BO3IMOXKHOCTb 3aTONJAEHWSA Ten0BOro
MYHKTa KAaHAM3aLUOHHBIMW, MAaBOAKOBbIMU U APYTMMWU BOAAMU;

obecneyeHUs caMoTe4YHOro 0TBOAa BOAbl M3 TPyOONPOBOAOB TEMN/I0BOIO NYHKTAa;

obecneyeHUa aBTOMaTU3NPOBAHHOM PaboTbl 060pyA0BAHUA TEMNIOBOrO NMyHKTa 6€3 NOCTOAHHOIO
06C/NyKMBAIOWErO MepcoHasa C aBapUMHOM CUFHaAM3aUMen W YacTUYHbIM - AMCTAHUMOHHbIM
ynpaBaeHMeM C AMUCNETYEPCKOrO NyHKTA.

2.12. Mo B3PbIBOMNOXAPHOM WM MOXAPHOMW OMACHOCTM MOMELLEHMA TEMNJIOBbIX MYHKTOB caedyeT
OTHOCUTb K KaTteropum [.

2.13. TennoBble NYHKTbI AONYCKAETCA pa3melLaTb B NPOM3BOACTBEHHbIX MOMELLEHUAX KaTeropum I
n [, a TakXe B TeXHUYECKUX MoABanax M NOAMNOJbAX MKUAbIX MU 0BWECTBEHHbIX 34aHMKA. pu 3TOM
NMOMELLEHUA TENNOBbIX MYHKTOB [OJ/I)KHbl OTAENATbCA OT 3TUX MNOMELLEHUI OrparkaeHUAMMU
(neperopogkamu), npegoTBpaLLAOLWMMN A0CTYN NOCTOPOHHUX NNUL, B TENIOBOW NMYHKT.

2.14. Npwu pa3paboTke 06bEMHO-NNAHNUPOBOYHbBIX U KOHCTPYKTUBHbIX PELLIEHNI OTAE/IbHO CTOSLLMNX
M MNPUCTPOEHHbIX 343aHWN TENNOBbIX MYHKTOB, MNpeAHasHayYeHHbIX A5 MPOMbIWAEHHbIX MU
Ce/IbCKOXO3AMCTBEHHbIX  MPeanpuATUiA, PeKoMeHAyeTca  npeAycmMaTpuMBaTb  BO3MOMKHOCTb WX
nocneayoLwero pacwnpeHus.

2.15. BcTpoeHHble B 34aHUA TeMN0Bble NYHKTbl CeayeT pasMmeLlaTtb Y HapyKHbIX CTEH 34aHUI Ha
paccToAaHuM He Bonee 12 M OT BbIXOZa U3 STUX 34aHUN.

2.16. N3 BCTPOEHHDbIX B 34aHMA TENOBbIX MYHKTOB A40/IKHbl NPeAyCMaTPMBaTbLCA BbIXO4bl:

npu JMHe NOMeLLeHUA TENIO0BOrO MyHKTA 12 M U meHee M PacrnoNOXKEHUM ero Ha PAcCTOAHUMU
MmeHee 12 m OT BbIXOAa U3 34aHMA HAPYIKY - OAMH BbIXOZ, HAPYKY Yepe3 KOPUA0P UK IECTHUYHYIO KNETKY;

npun AAMHE NOMELLEHMA TENNOBOrO MyHKTa 12 M M MeHee M PaCcnosIOKEHUM ero Ha PacCTOAHUN
6onee 12 m OT BbIXo4a U3 34aHUA - OAMH CaMOCTOATEbHbIN BbIXOZ, HAPYKY;

npu AJnHe NoOMeLeHMa TeNN0BOro nyHKkTa 6onee 12 m - ABa BbIXO4a, OAMH U3 KOTOPbIX AO/KEH
6bITb HENOCPEACTBEHHO HAPYXKY, BTOPOW - Yepe3 KOpUAOopP UAN IECTHUYHYIO KNETKY.

MomeLlLeHNsA TeNI0BbIX MYHKTOB C TenaoHocutenem napom gasneHnem bonee 1,0 MIMa gonKHbI
MMETb HE MeHee ABYX BbIXOA0B HE3aBUCMMO OT rabapuTa NnomeLLeHus.

2.17. B noa3eMHbIX OTAE/bHO CTOALLMX MU NPUCTPOEHHDIX TEMJIOBbIX NYHKTaxX AOMYCKAeTCA BTOPOM
BbIXOZ4 MpeaycmMaTpuBaTb Yepes MPUCTPOEHHYIO LWAXTY C NOKOM UM 4Yepes /II0K B NEPeKpbiTUM, a B
TEeNN0BbIX MYHKTaX, Pa3mMeLlaemMbliX B TEXHUYECKUX NOANONbAX MW NOABANAX 34aHUN, - Yepe3 IIOK B CTEHE.

2.18. [lepu 1 BOPOTA M3 TEMNNOBOrO NMyHKTA AO/IKHblI OTKPbIBATLCA M3 NOMELLEHUA UM 34aHUA
TENJIOBOro NyHKTa oT cebs.

2.19 O6opyaoBaHue TENIOBbIX MYHKTOB PEKOMEHAYETCA NPUMEHATL B 6104HOM UCMONIHEHWUN, ONA
yero Heo6xo4MMO:

NPUHMMATbL BOAOMOAOrPeBaTe/IM, HAcocbl W gpyroe obopyaoBaHMe B 6/0Kax 3aBOACKOM
rOTOBHOCTMU;

NPUHMMATb YKPYNHEHHbIE MOHTaXKHble 610KM TpybonpoBoAOB;

YKPYMHATb TEXHO/IOTMYECKU CBA3AHHOE MeXay coboii 06opyaoBaHuMe B TpaHcnopTabesibHble 6/10KK
¢ Tpybonposogamu, apmaTypoi, KUM, anekTpoTexHnyeckum obopynoBaHMemM 1 TENNOBOMN N30AALMEN.

2.20. MUHMMa/IbHbIE PACCTOAHUA B CBETY OT CTPOMUTEJIbHbIX KOHCTPYKUMA A0 TpybonpoBoAoB,
obopynoBaHMA, apmaTypbl, MeXAy MNOBEPXHOCTAMM TENNOUIONAUMOHHBIX KOHCTPYKLMA CMEMKHbIX
TpybonpoBOAOB, a TAKXKE LUMPUHY MPOXOA0B MeXKAY CTPOUTE/IbHbIMU KOHCTPYKUMAMKU N 0bopyaoBaHMEM
(8 cBeTy) cneayet npuHMmaTh no Mpwun. 1.



2.21. BbICOTYy MOMELLEHUI OT OTMETKM YMUCTOrO MOAa A0 HM3a BbICTYNAOWMX KOHCTPYKUMMN
nepeKkpbiTMa (B CBETY) peKomeHAayeTcA MNPUHMMATb He MeHee, M: ANA HasemHblx UTMN - 4,2; ans
noasemubix - 3,6; ana UTI - 2,2.

Mpu pasmeweHmun UTM B NoABaNbHbIX U LLOKONbHbIX MOMELLEHUAX, A TaKXKe B TEXHUYECKMUX
nognonbaAx 34aHUN AO0MNYCKAaeTca NPUHUMATb BbICOTY NMOMELLEHWI M CBOOOAHbLIX NMPOXOA4O0B K HUM He
meHee 1,8 m.

2.22. B ueHTpanbHOM TEMNOBOM MyHKTE c/eayeT npeaycMmaTpuBaTb MOHTAXKHYH (PEMOHTHYIO)
NAOLWaAKY.

Pasmepbl MOHTA)KHOW MOWAAKM B MAaHe cieayeT onpenenaTb no rabaputy Hanbonee KpynHowM
eanHuubl obopynoBaHus (Kpome 6akoB BmecTUMOCTbio 6osiee 3 m3) uam 6s10ka obopynoBaHUs U
TpybonpoBOAOB, NOCTABAAEMOro AJ/18 MOHTaXa B cobpaHHOM BUAe, ¢ obecrneyeHMem NpPoxoaa BOKPYr
Hero He meHee 0,7 m.

Ons npou3BoacTBa MENIKOTO pemMoHTa obopygoBaHua, NpubopoB M apmaTtypbl craeayet
npeaycmaTpuBaTb MeCTO A1 YCTaHOBKM BepCTaKa.

2.23. KoHpgeHcaTHble 6akum U 0OaKM-aKKyMynaTopbl BMecTMmocTbio 6onee 3 m3 cneagyet
YyCTaHaB/MBaTb BHE MOMELLEHUA TEM/OBbIX MYHKTOB Ha OTKPbITbIX naowagkax. Mpu 3Tom O0MXKHbI
npegycmaTpuBaTbca  TensoBas  u3onAuMa  6akoB, YCTPOMCTBO MAPO3aTBOPOB, BCTPOEHHbIX
HenocpeAcTBEHHO B 6aK, a TaKXKe YCTPOMCTBO OrparkaeHuin BbicoTol He bosiee 1,6 M Ha paccTOAHMU He
6onee 1,5 m OoT NOBepPXHOCTM BaKoB, NPeAoTBpaLLatoLLEe AOCTYN NOCTOPOHHUX KL, K baKkam.

2.24. [na moHTaxKa obopypoBaHuA, rabapuTbl KOTOPOro NpeBbIWAOT pa3mepbl ABepei, B
Ha3eMHbIX TEMIOBbIX NYHKTaX caeAyeT NpeaycMaTpmBaTh MOHTaXKHbIE MPOEeMbl MW BOPOTA B CTEHAX.

Mpn 3TOM pasmepbl MOHTAXKHOFO MPOema M BOPOT AO/IKHbI 6biTb Ha 0,2 m 6onblie rabapuTta
Hanbonbluero obopyaosaHua nnmn 6aoka Tpyb6onpoBoaos.

2.25. MpeaycmaTpmBaTb NPOEMbI 4151 eCTECTBEHHOIO OCBELLLEHMA TEMIOBbIX MYHKTOB He TpebyeTcs.

2.26. Ana nepemelweHua obopyaoBaHWA M apmMmaTypbl WAM HepasbemHbIX 4acTei 610KOB
obopypoBaHuA cnegyeT npeaycmaTpuMBaTb MHBEHTapHbIE NOABEMHO-TPAHCNOPTHbIE YCTPOMCTBA.

CTauMoHapHble NOAbEMHO-TPAHCNOPTHbIE YCTPOMCTBA CAeAyeT NpeaycMaTpmUBaTh:

npu macce nepemetaemoro rpysa ot 150 Kr go 1 7 - MoOHOpenbCbl C Py4HbIMU TAIAMKU N KOLLKaMK
WKW KpaHbl NO4BECHbIE PYYHble 04HOOaNOouHbIE;

TO Ke, 6onee 1 40 2 T - KpaHbl NOABECHbIE PyYHble 04HO6ANOYHbIE;

TO Ke, 6bosiee 2 T - KpaHbl NOABECHbIE SNEKTPUYECKME O4HOBANOYHDIE.

JonycKaeTcs npeaycmatpuBaTb BO3MOMHOCTb MCNONAb30BaHMA NepenBuKHbIX ManorabapuTHbIX
NoAbEMHO-TPAHCMNOPTHbIX CPEACTB NPU YCN0BUM obecnevyeHns Bbesaa U nepeaBuKeHnsa TPaHCNOPTHbIX
CPeACTB MO TEN0BOMY MYHKTY.

CpeactBa mexaHM3aunm moryT 6bITb yTOYHEHbI MPOEKTHOM OpraHuM3aumeit npu pa3paboTke NpoekTa
ONA KOHKPETHbIX YCN0BUIA.

2.27. Ona cToKa BoAabl Monbl caenyeT npoekTuposaTb € yKaoHom 0,01 B cTOpoHy Tpana uau
BoA0cH6opHOro npuamKa. MMHMManbHble pasmepbl BOAOCOOPHOro NPUAMKA A0JIKHbI ObITb, Kak NpaBuno,
B nnaHe He meHee 0,5 x 0,5 M npu rnybumHe He meHee 0,8 M. MPUAMOK A0NKeEH BbITb NEPEKPHLIT CbEMHOM
peLLeTKoM.

2.28. B nomeweHMAX TeENAOBbIX MNYHKTOB CneayeT npeaycMaTpuBaTb OTAENKY OrparkaeHumn
OONTOBEYHbIMK, BArOCTOMKMMKW  MaTepuanamu, AOMNYCKAOWMMMU  NErKyl O4YMCTKY, Mpu  3TOM
Heo6X04MMO BbINOJAHWUTL:

LUTYKATYPKY HAa3EMHOWM YacT KUPMUYHbIX CTEH;

3aTUPKY LLEMEHTHbIM PAcTBOPOM 3arnyb1eHHOM YacTM 6ETOHHbIX CTEH;

PaCLWMBKY LWBOB NAHENbHbIX CTEH;

nob6esKy NoTo/KOB;

6eTOHHOE MM NJNTOYHOE NOKPbITUE NONOB.

CTeHbl TENNIOBbIX NYHKTOB NOKPbIBAOTCA MMTKAMM UM OKpaLLMBAtOTCA Ha BbicoTy 1,5 m oT nona
Mac/IAHOM WUAK APYro BOAOCTOMKOM Kpackoi, Bbiwe 1,5 m OT nosa - Kaeeson uan apyro nogobHom
KpacKoi.

2.29. B TennoBbIX NMyHKTax cnedyeT NpeaycmaTpuBaTb OTKPbITYIO MPoKnagky Tpyb. Jonyckaertca
npoKaaaka Tpyb B KaHanax, Bepx NepeKkpbITUA KOTOPbIX COBMELLLAETCA C YPOBHEM YUCTOrO Noa, ecin no
3TMM KaHa/nam He MPouCXoAuT nonagaHua B TENA0BOM NYHKT B3PbIBOOMACHbIX M/IM FOPIHOYUX Fa30B U



KUIKOCTEN.

KaHanbl f0MKHbI UMETb CbEMHbIE NEPEKPLITUA eAUHUYHOM Maccol He B6onee 30 Kr.

[HO KaHanoB AO/MKHO MMETb MPOAO/bHbIM YKAOH He MeHee 0,02 B cTOpOHY BoZOCHOPHOrO
npuaAMKa.

2.30. Ons obcnykuBaHMA 060pya0BaHNS U apMaTypbl, PAcnoIOXKEHHbIX Ha BbicoTe oT 1,5 40 2,5 m
OT M0Ja, AO/MKHbBI NpeaycMaTpMBaTbCA NEPeaBUNKHbIE UAN MEPEHOCHbIE KOHCTPYKUMKM (naowanku). B
CNy4aaX HEeBO3MOXHOCTU CO34aHMA MPOXOAO0B [ANA NepeaBMNKHbIX NAOWAAOK, a TaKke AnAa
ob6cnyKmMBaHMA 060pyLOBaHMA U apMaTypbl, PAacnofioXKeHHbIX Ha BbicoTe 2,5 m 1 6onee, HeobxoanMmo
npeaycMmaTpmMBaTb CTALMOHAPHbIE MAOWAAKM WKUPUHOM 0,6 M C OrparKAeHWAMM U MNOCTOAHHbLIMM
NecTHMUamm. PacctosiHMe OT YPOBHA CTaLMOHAPHOM NAOLWAAKM 40 NOTO/IKA AOMKHO 6bITb HEe meHee 1,8
M.

2.31. B nomelleHMaX TennoBbiX MNYHKTOB /[AOMYyCKaeTcA pa3melwatb obopyaoBaHME CUCTEM
X03AMCTBEHHO-NUTLEBOrO M MPOTUBOMOMKAPHOIO BOAOCHAOXEHUA 34aHMA, B TOM YUC/I€ HACOCHble
YCTAHOBKM, @ B MOMELLEHMAX NMPUCTPOEHHbIX U BCTPOEHHbIX TEMIOBLIX NYHKTOB - TaKXe 0bopyaoBaHMe
NPUTOYHbBIX BEHTUAALMOHHBIX CUCTEM, 0BCNYKMBAIOLLMX MPOU3BOACTBEHHbIE MOMELLEHWUA KaTeropnin B, T,
[l no B3pbIBONOXKApHOM ONACHOCTU N aAMUHUCTPATUBHO-ObITOBbIE MOMELLEHMUS.

2.32. MWHMManbHOEe pPacCTosiHMe OT Kpad MOABMMKHbIX OMOP A0 Kpas OMOPHbIX KOHCTPYKLUMMN
(TpaBepc, KpOHLWITEMHOB, ONOPHbLIX MoAylleK) TpybonpoBoAOB AO/XKHO obecneuynmBaTb MakCMMaabHO
BO3MOXHOE CMelleHMe onopbl B HBOKOBOM HanpaBieHWW C 3anacom He meHee 50 mm. Kpome Toro,
MWHUMAIbHOE PACCTOAHWE OT Kpas TPaBepCbl UM KPOHLWTENHA A0 OcK Tpybbl AOMKHO ObiTb HE MeHee

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

2.33. PacctosaHMe OT MOBEpPXHOCTM TEMJIOU30NALUMOHHOMW KOHCTPYKUMKM TpybonposBoda [0
CTPOUTE/IbHbIX KOHCTPYKLMIN 30aHUA UAN A0 NOBEPXHOCTU TENIOU3O0NSALMOHHON KOHCTPYKLUKN APYroro
TpybonpoBoga A0MKHO bbITb B CBETY HE MeHee 30 MM C y4eTOM nepemelleHns Tpybonposoaa.

2.34. B TennoBbIXx NyHKTax Aonyckaetca K TpybonpoBogam Oo0sbliero AuameTpa KpenuTb
TPy60onNpoBOAbI MEHbLUEFO AMaMeTpa NpuU pacyeTe Tpyb Ha NPOYHOCTb.

2.35 [lpoknagky BogonposBoga caegyer npegycmatpmeatb B  O4HOM  pagy WAM  noa
TpybonpoBogamu TenaoBbiX CeTel, MNpU 3TOM HeobXxoAMMO BbIMOMHATL TEM/JOBYIO M30/AUMI0
BOAONPOBOAA A/1A UCKNOUYEHMA 06pa3oBaHMA KOHAEHCATa Ha NOBEPXHOCTM BOLOMNPOBOAHBIX TPYOD.

2.36. B TennoBbIx NyHKTax nogawowmi Tpybonposos caeadyeT pacnonarate cnpasa oT 06paTHoOro
TpybonpoBoaa (No xo4y TENNOHOCUTENA B NoAatoLLem Tpybonposoae) npu npokaagKke Tpybonposoaos B

O4HOM pAay.

3. NPUCOEQUNHEHWNE CUCTEM NOTPEBNEHUA TEMIOTHI
K TENJOBbIM CETAM

3.1. TMpucoeanHeHne cucteM noTpebneHns TennoTbl cnegyeT BbIMNOAHATbL C  y4eTom
rMapaB/aMyYeckoro pexuma paboTbl TennoBbix ceTel (nNbesomeTpuuyeckoro rpadura) M rpaduka
M3MEHEHMA TemnepaTtypbl TENJOHOCUTENA B 3aBMCMMOCTM OT M3MEHEHWA TemmnepaTypbl HaPYKHOro
BO3A4yXa.

3.2. PacyeTHas TemnepaTypa BOAbl B nogatowmx Tpybonposogax BOAAHbIX TENI0BbIX CETEN NOC/e
UTN npu npucoeguMHEHUM CUCTEM OTOMIEHMA 34aHMIA MO 3aBUCUMOM CXeMe AOJ/IKHA MPUHMMATLCA
paBHOI pacyeTHOM TemnepaType BOAbl B nogatowem Tpybonposoae Ttennosbix ceteit go LITM, Ho He
Bbiwe 150 °C.

3.3. Cuctembl OTOMNNEHMSA, BEHTUIALNM N KOHANLMOHUPOBAHUA BO34YXa A0/1KHbI NPUCOeANHATLCA
K ABYXTPYOHbIM BOAAHBIM TEMI0BbIM CETAM, Kak NPaBu/10, NO 3aBUCMMON CXEME.

Mo He3aBUCMMOM cxeme, NMpeaycMaTpPMBAIOLLEN YCTAHOBKY BogonogorpeBaTtenei, AonyckaeTtcs
NPUCOEAUHATbL: CUCTEMbI OTOMIEHMA 12-3TaKHbIX 3A4aHUN U Bbllle (MK 6onee 36 M); CUCTEMbI OTONEHMUS,
BEHTUNALMN U KOHANLUMOHMPOBAHMA BO3AYXA 34aHNIM NPU TMAPABANYECKMX YCNOBUAX, U3/TOKEHHDbIX B M.
3.5, a TaKXe cucTemMbl OTOMJIEHMA 34aHNI B OTKPbITbIX CUCTEMAX TEMIOCHAOKEHNSA NPU HEBO3MOMKHOCTU
obecnevyeHuns Tpebyemoro KayecTsa BoAbl.

3.4. Cuctembl OTONAEHUA 34aHNI CaeayeT NPUCOeANHATb K TENN0BbIM CETAM:

HenocpeACcTBEHHO NPU COBNAAEHUN TMAPABINYECKOrO M TEMMNEPATYPHOTO PEXMMOB TEMN0BON CETH



M MecTHOW cucTembl. Mpu 3ToM cneayeT yuuTbiBaTb TpebosBaHua Mpun. 11 CHul 2.04.05-91* wu
obecneumBaTb HEBCKMMAEMOCTb Meperpetoi BoAbl NPU AMHAMMYECKOM M CTAaTUYECKOM peXMmax
CUCTEMDbI;

yepes 3/1eBaTop NpPU HEOOBXOAUMOCTU CHUMKEHUA TemnepaTypbl BOAbl B CUCTEME OTOMNEHUA U
pacnosiaraemom Hanope nepes 3/1eBaTopom, JOCTAaTOYHOM AN ero paboTbl;

yepes cmecuTeNlbHble HAcoCbl NPU HEOHXOAUMOCTU CHUMKEHWS TemnepaTypbl BOAbl B cCUCTEME
OTOMNEHMA W pacnosaraeMom Hanope, HefOoCTaTOYHOM [A/A paboTbl 3/1eBaTopa, a TaKke npu
OCYLLECTB/IEHUN aBTOMATUYECKOTO PEryIMpoBaHNA CUCTEMBI.

3.5. Mpu NpUcoeauHEHNN CUCTEM OTOMNEHUA U BEHTUAALMM K TEMAOBbIM CETAM MO 3aBUCMMOW
cxeme AO/1A OTKPbITOM UM 3aKPbITOM CUCTEM TenioCHab)KeHUs B COOTBETCTBUM C Mbe30METPUYECKMM
rpaduKom cnegyeT npeaycmaTpusaTh:

a) Npu pacnosiaraemom Hanope B TENJI0BOM CETU nepesa TeNNOBbIM MYHKTOM, He40CTaTOYHOM AA
npeogoneHns ruapaBanyeckoro conpoTnasaeHunsa Tpybonposoaos U 060pyA0BaHMA TENJ0BOrO NYHKTa U
cuctem notpebneHus Tennotbl nocse T, - NoAKayMBaloLMe HAacOCbl Ha 0bpaTHOM Tpybonposoae nepes,
BbIXOAOM M3 TEMI0BOro NyHKTa. Ecnn npu aTom aasneHune B o6patHom TpybonpoBoae npucoegmHAaemMblxX
cuctem OyaeT HWMXKe CTAaTUYECKOro JasieHus B 3TUX CUCTeMax, MOAKaYMBalOLWMA HACOC AOJXKEH
yCTaHaBAMBATLCA Ha Nogatowem TpybonpoBoae;

6) npu paBneHuu B nogatouiem TpybonpoBose TennoBOW cCeTUM nepes TEnA0BbIM MYyHKTOM,
HeAOCTaTOYHOM A5 obecneyeHnn HEBCKMNAHWA BoAbl (MPM pacyeTHOM TeMnepaType) B BEPXHUX TOUKaX
NPUCOEOUHEHHbBIX CUCTEM nNOTpebneHMA TenaoTbl, - MOAKAYMBAKOWME HACOCbI Ha MOAAOLLEM
TpybonpoBoae Ha BBOAE B TEM/IOBOW MYHKT;

B) NpY AasBiAeHWM B Nodatolem Tpybonposoge TENAOBOM CETU nepes TEMNOBbIM MYHKTOM HUXKe
CTAaTMYECKOro AAaB/IEHUs B CMCTeMax NoTpebneHua TenaoTbl - NOAKAYMBAOLWLME HACOChI HA MOAAlOLWEM
TpybonpoBoge Ha BBOAE B TEMJIOBOM MNYHKT U perynstop pgaeneHus "o ceba" Ha obpaTHom
TpybonpoBoae Ha BbIXoAe M3 TENIOBOIO MYHKTa;

r) Npu CTaTMYECKOM [aBNE€HUM B TEMNOBOM CETU HUXKE CTAaTUYECKOro AaBAeHWA B CUCTeMax
notTpebneHns TenaoTbl - perynsatop AaBaeHua "o ceba" Ha obpaTHom TpybonpoBoge Ha Bbixoae U3
TENJIOBOro MyHKTa, a Ha nogatoliem Tpybonposoae Ha BBOAE B TEMI0BOM NYHKT - 06paTHbIN KAanaH;

A) npn pasneHun B obpaTHom TpybonpoBoae TEn/OBOM CeTM MOc/e TEMNOBOrO MYHKTA HUXKe
CTaTMYECKOro AaB/IeHUs B CUCTEMAX NOTPebAeHMA TENNOTbI NPU Pa3INYHbIX PeXnMax paboTbl ceTH (B TOM
yncne nNpu  MaKkcUmanbHOM Bogopasbope wm3 obpaTtHoro TpybonpoBoZa B OTKPbITbIX CUCTEMAX
BOZOCHabeHusA) - perynatop AasneHuns "ao ceba" Ha obpaTHom TpybonpoBoAe Ha BbIXxoAe M3 TEM/0BOro
NYHKTa;

e) npu pasneHun B obpaTHOM TpybonpoBoAe TEen/OBOM CeTM Moc/ie TEnA0BOro MyHKTa,
NpeBbILAoWeM A0MYyCKaemoe AaB/ieHue gns cMcTem noTpebneHns TenaoTbl, - OTCEKAOLWMIM KnanaH Ha
nogatowem TpybonpoBode Ha BBOAE B TEM/JOBOW MYyHKT, @ Ha obpaTHOM TpybonpoBoae Ha Bbixode U3
TENN0BOro MYHKTA - NOAKAYMBAIOLLME HACOChI C MPEAOXPaHUTE/IbHbIM K/1anaHoM;

) NpM CTaTUYECKOM [aB/IEHMM B TEMJIOBOW CETW, MPEBbIWAIOLLEM AOMYCKAEeMOe AaBNeHue ans
cucTem notpebneHus TennoTbl, - OTCEKAOWMIM KAanaH Ha nogawowem Tpybonposose nocie Bxoda B
TENNOBOM MNYHKT, a Ha obpaTHOm TpybonpoBoge nepes BbIXOAOM W3 TEMOBOrO MyHKTa -
npeAoXpaHUTENbHbIN M 06PaTHbIN KAanaHbl.

3.6. K ogHOMYy 3neBaTopy NPUCOEAMHAETCA, KaK NPaBWUIo, 0O4HA cUCTEMA oTonaeHua. [lonycKaeTca
NpUCcoeauHATL K 04HOMY 3/1€BaTOPY HECKOIbKO CUCTEM OTOMNJIEHUA C YBASKOW MMAPABANYECKUX PEXMMOB
3TUX CUCTEM.

3.7. CmecuTeNbHblE HAcOCbl ANA CUCTEM OTOMJ/IEHUA YCTaHABANBAKOTCA:

a) Ha NepemblyKe MeXKay NojatoWwmm 1 06paTHbIM TPybonpoBoAaMM NpuU pacrnosaraemom Hanope
nepeg, y3fioMm CMeLeHUs, AOCTaTOYHOM ANA NPeoAoNeHUA TMAPABANYECKOrO CONPOTUBNEHNA CUCTEMDI
oTonseHna un Tennosbix ceteit nocne LUTM, n npu gasneHnn B obpatHom Tpybonposoae TeNI0BON ceTh
nocse Teni0BOro NMyHKTa He meHee yem Ha 0,05 MIa Bblle CTaTUYECKOro LaB/ieHMA B cUCTeme
oTOoNNEeHusn;

6) Ha obpaTHOM TpyboNpoBOAE Nepes, y3/1I0M CMeLLEHUA UK HAa NoJalowem Tpybonposoae nocse
y3/la CMelWeHMAa nNpu pacrnosiaraeMoM Hanope nepes Yy3/OM CMeLeHUsa, HeaoCTaTOYHOM Ansd
npeoaoNeHnsa rMapaB/IMYEeCcKOro CONPOTMBAEHMA, YKa3aHHOro B noanyHKTe "a", npu atom B KayecTse
CMeCUTe/IbHbIX HAacoCoB MOTYT BbiTb MCMOJ/b30BaHbl MOAKAaYMBaAlOLME HACOChI, NpegycMaTpMBaemble B



cooTtBeTcTBMM c nn. 3.5, a, 6, B, €.

3.8. CucTembl BEHTUAALMN N KOHOULMOHMPOBAHMA BO34YXa 34aHMN NPUCOEANHAIOTCA K TEM/IOBbIM
ceTam:

HEernocpeACTBEHHO - Koraa He TpebyeTcs M3MEHEHMA pacyeTHbIX MapamMeTpPoB TEMJIOHOCUTENS,

yepes CMecuTe IbHble HAcoChbl - MPU HEOBXOAMMOCTU CHUMKEHUS TemnepaTypbl BOAbl B CUCTEMAX
BEHTUNALMU U KOHOULMOHMPOBAHMA BO3A4YXa; ANA NOAAEPXHAHWUA MOCTOAHHOM TemnepaTypbl BOAbI,
nocTynatowien B Kanopudepbl BTOPOro Nogorpesa CUCTEM KOHAMUMOHUPOBAHUA BO34YXa, A TaKXe AN
obecneyeHns HEBCKMNAHWUA BOAbI B BEPXHUX TOUKax TpybonpoBoaoB U Kanopmudepos cucTem BEHTUAALMMU
N KOHAMUNOHMPOBAHMA BO34yXa (€C/M He YCTAaHOB/IeHbl NOAKAYMBatoLWMe HacoChbl ANA APYIrMX CUCTEM MO
n. 3.5, 6).

MecTa YyCTaHOBKM CMECUTE/IbHbIX HAacoCOB A/A CUCTEM BEHTUAALMW BbIOMPAOTCS aHANOTMMYHO
CMecUTeNIbHbIM Hacocam Aafa CUcTem oTonaeHua no n. 3.7.

3.9. B TennoBbix NyHKTax noTpebutenei TennoTbl C 3aBUCUMbIM MPUCOEAUHEHUEM CUCTEM
OTOMN/IEHUA, BEHTUAALMN U KOHAMLMOHUPOBAHUA BO3AYyXa, B KOTOPbIX PEXMM TenaonoTpebneHnsa He
obecneynBaeTcs MPUHATLIM Ha MCTOYHMKE TenaoTbl LLEHTPA/IbHbIM KayeCTBEHHbIM pPeryjnpoBaHUeEMm
OTMYyCKa TeN/0Tbl, C/ieayeT NpeaycmMaTpmMBaTb KOPPEKTUPYIOLLME HACOChl UK PEFYIUPYEMbBIE 3/1€BATOPSI,
OCYLLECTBAAIOWME CHUXKEHUe TemnepaTypbl Boabl nocne UTMN nan UTM B cooTBeTcTBUM C rpadmKamm
TemnepaTtyp TENJOHOCUTENA B 3TUX cUCTEMAX. [1pM 3TOM M3MEHEHMEe TeMMnepaTypbl BOAbl NPOU3BOAMTCA
ABTOMATUYECKN PEryiaTopomM NoAayum TennoTbl.

KoppeKTmpytowme HacocCbl YCTAaHAaBAMBAKOTCA, KaK NPaBU/IO, HA NepemMblyKke MeXay Noaatowmm m
obpaTHbIM TpybonpoBogamm nocsie otbopa BoAabl U3 Noaatowero Tpybonposoga u Ao otbopa Boabl U3
obpaTtHoro TpybonpoBoga Ha BOAOMNOAOrpPeBaTEIM WAN CMECUTENbHble YCTPOMCTBA ropAvYero
BOAOCHabeHuA. Mepuoabl paboTbl 3TUX HACOCOB ONPEAENATCA B 3aBUCMMOCTM OT MPUHATOrO Ha
WUCTOYHUKE TenaoTbl rpaduKka pPeryanmpoBaHUA  OTMNYCKA TenaoTbl, CXEMbl NPUCOEAUHEHUA
BoAoMNogorpesarTesien ropayero BOAOCHabKeHuMA, pacyeTHoro rpadmka TemnepaTtyp Bogbl B CETAX Nocne
LUTM u pacyeTHbIX TemnepaTyp BHYTPEHHEro Bo3ayxa B nomeLteHmax. OHM MOryT BbiTb TaKKe COBMELLLEHbI
C NOAKaYMBaAOLWLMMM HaCOCaMM, yCTaHaBAMBaemMbimu no n. 3.5.

3.10. B TennoBblx NyHKTax notpebutenei TennoTbl ¢ HE3aBUCUMbIM MPUCOEAUHEHNEM CUCTEM
OTOM/NIeHUA, BEHTUAAUMW U KOHAMLUMOHMPOBAHUA BO3Ayxa AN1A pPeryamMpoBaHMA B COOTBETCTBUM C
pacyeTHbIM rpaduKom TemnepaTypbl BOAbl MoOc/ie BOAONOLOrpeBaTenei cienyeT npenycmatpuBaTb
perynatop noAayun Tena0Tbl Ha OTON/EHMKe.

LUMpKyNALMOHHbIE HAcoCbl MPWU HE3aBUCMMOM cCUCTeMe TennoCHab)KeHua yCTaHaBAMBAOTCA Ha
obpaTtHOm TpybonpoBoae OT CUCTEM OTOMNEHMUA, BEHTUAALMM U KOHAULMOHUPOBAHUA BO34yXa nepes
BOZ4ONOAOrpPeEBaTENEM.

3.11. ObuwecTBeHHOe 34aHMe C Tenj0BbiM MOTOKOM Ha BeHTUAsuuto 6onee 0,5 MBT cneayet
npucoeanHATb K Tensiosbim cetam B LITI oTAenbHO OT XUAbiX M 0BLWLECTBEHHbIX 34aHWUN C TEN0BbIM
NMOTOKOM Ha BeHTUAsAUMIO meHee 0,5 MBT Kaxkgoe. UTI TaKoro obOLLECTBEHHOrO 3[aHUA AOJIKEH
obecneunBaTb paboTOCNOCOBHOCTL BCEX CUCTEM TEMNI0NOTPebAeHNs 30aHUS.

MpeaycmaTpmBaTb caMocTosTeNbHble Tpybonposogbl oT LUTM K 34aHuM0 AnAa npucoeauHeHus
OTAENbHO CUCTEM BEHTUNALMN HE PEKOMEHAYeTCA.

3.12. Mpw npucoeguHerun K UTM rpynnbl 34aHUM C HE3aBUCMMbIM MPUCOEANHEHMEM CUCTEM
OTOMN/NIEHUA N BEHTUAALMM CAeayeT npeaycmaTpmBaTh ycTaHoBKy B LTI obuiero Bogonoaorpesarens.

PacueTHasa TemnepaTypa BOAbl NOocae BOAONOAOrpeBaTenda B 3TOM Cayyae A0KHA NPUHUMATLCA B
33aBMCMMOCTM OT pagnyca AeNCTBUA TEMNI0BbIX CeTelM Noc/ie TenI0BOro NyHKTa, Kak npasuio, Ha 10-30 °C
HUXEe nNPUHATOM B CeTAX 40 BOAONOAOrpeBaTeNs CO CMecuTesbHbIM ycTpoicteom B UTH,
obecneunBatownm Tpebyemoe CHUKEHUE TemnepaTypbl BOAbl B CUCTEMAX OTOMJIEHMA.

3.13. 3ano/iHEHME WM NOAMUTKY BOASHbLIX TennoBbix ceTer nocne UTMN u cuctem notpebneHus
TEN/IOTbl, MPUCOEANHSAEMbIX K TEMN/0BbIM CETAM MO HE3aBUCMMOW Cxeme, ciefyeT npeaycmaTpusaTtb
BOAON M3 obpaTHoro TpybonpoBoAa Ten/iOBOM CeTM MOLMNUTOYHbIM HAacocom uamM 6e3 Hero, ecnu
AasneHue B obpaTHom TpybonpoBoze Tena0BoM CETU AOCTAaTOYHO 415 3aMN0/IHEHMA MECTHOM CUCTEMDBI.

Mpn 060CHOBaHMWM [ONYCKAeTCA MOAMWUTKA YKasaHHbIX cMCTemM M3 nogatowero Tpybonpososa
TEnsoBOM ceTn ¢ obecneyeHMem 3alUnUTbl STUX CUCTEM OT NPEBLILWEHMA B HAX AABAEHUS U TEMMEPATYpPbI
BOZbl, @ B OTKPbITbIX CUCTEMAX TEM/IOCHADXKEHUSA - U U3 CUCTEMbI FTOPAYETrO BOAOCHAOKeHUA.

MoanwuTKa BOAOW M3 BOAONPOBOAA HE AOMYCKAETCA.



3.14. Cxema npucoeauHeHna BogonogorpesaTenein ropsyero sogocHabxewua (puc. 1 - 8) B
3aKPbITbIX CUCTEMaAX TenaocHab)KeHUsa BbIBUpPaeTca B 3aBUCMMOCTU OT COOTHOLLEHUA MaKCMMaabHOro

NOTOKa TENNOTbl Ha ropAayee BO,CI,OCHa6)KEHMe thax N MaKCUMaZIbHOIO NOTOKa TEN/IOTbl HAa OTOMN/1IEHNE

QO max *

0,2> Zhmax > 1 . oAHoOCTyneHyaTan cxema (puc. 1, 7);

Oomax

0,2 < thax

<1 - gyxcrynenuaras cxema (puc. 2 - 6, 8).

O0max

Puc. 1. OgHocTyneHyaTasa cMctema npucoeguHeHus
BOZONOAOrpeBaTeNE ropsaYero BOAOCHa0KeHUA €
ABTOMATMYECKUM peryimpoBaHMem pacxoaa TennoThl Ha
oTOM/eHMe 1 3aBUCUMbIM NpUcoeanHEHNEM CUCTEM
otonaeHua s UTM u UTM

1 - BogonoporpesaTenb ropaYero BOAOCHAbKeHUs;
2 - NOBbICUTENIbHO-LUMPKYNALMOHHbBIN HacoC ropAYero BOA0CHabXeHun
(MYHKTUPOM - LMPKYNALMOHHbBIN Hacoc);
3 - perynvpytowmii KnanaH c 31eKTPONPUBOLOM;
4 - perynatop nepenajga AasBneHUn (Npamoro AencTeus);

5 - Bogomep A4N1A X0N04HOM BoAbl; 6 - peryiatop nogayun Tennotbl
Ha oTomn/eHue, ropsayee BOAOCHAOKEHNE M OrPaHNYeHUs
MaKCMMasIbHOTO pacxoda CeTeBOM BOAbl HA BBOS;

7 - 06paTHbIl KNnanaH; 8 - KOPPEKTMPYHIOLLMIA NOAMELINBAIOLWMIA HACOC;
9 - TennocyeTumK; 10 - [aTUMK TemnepaTypbl;

11 - paTymK pacxoga Boabl; 12 - curHan orpaHnMyeHns
MaKCMMasIbHOIO PacxoAa BoAbl U3 TEM/IOBOM CETU Ha BBOA;

13 - paTunkK AaBneHus Boabl B Tpybonposoae

Puc. 2. lpyxctyneH4yaTada cxema npucoegmHeHna
BOAONOAOrpeEBaTENEN FOPAYEro BOAOCHAOKEHUA ANA KUbIX U
06LWecTBEHHbIX 34aHUIN N KUJIbIX MUKPOPAMOHOB C
3aBUCMMbIM NpucoegmHeHnem cuctem otonnenma s UTM v UTI

a - CXeMa C CaMOCTOATE/IbHbIM PEryaaTOPOM OrpaHUYeHuUs
pacxoda ceTeBoM BoAbl Ha BBOA,; 6 - pparmeHT cxembl
C coBmelleHnem GyHKUMIA perynpoBaHua pacxoaa TenaoThbl
Ha OoTOMJiIeHMe, ropaYee BOAOCHaBKEeHWE M OrpaHUYeHmnA pacxoaa
ceTeBOl BOAbl B OJHOM perynstope

1-13-cm. pucl; 14 - perynatop orpaHM4eHMUAa MaKCMMaAbHOIO
pacxoaa BoAbl Ha BBOA, (NPAMOro aencraums);
14a - paTumMK pacxona BOAbl B BUAE Cy¥KaloOLLEro
yCTpoiicTBa (KamepHana anadparma);
15 - perynaTtop nogaym TenaoTbl Ha OTOMNJ/IEHUE;
16 - 3a4BMKKA, HOPMaANbHO 3aKpbITan; 17 - perynatop nogaym
TennoTbl Ha ropayee BogoCHabKeHWe (Npamoro aencramsn)

Puc. 3. [IByxcTyrneH4aTas cxema npucoesmHeHuns



Bo,u,onop,orpeBaTeneﬁ ropayero BOAOCHa6)-KEHVIFI AanAa
NPOMbILWNEHHbIX 3,CI,aHVIl‘;1 M npomnaowaaok c
3aBUCMMbIM NpuUcoegnHeHnem cuctem otonnenua s LTI

1-17-cm. puc. 1, 2;
18 - cMrHan BKAKOYEHMA Hacoca Npu 3aKpbITUK KnanaHa K-2;
19 - perynaTop nepenaga AaBnAeHNIN (3NEKTPOHHbIN)

Puc. 4. ipyxctyneH4yaTada cxema npucoegmHeHnsa
BOAOMNOAOrpeBaTeen ropaYero BOAOCHAOKEHNA AN KUbIX
M 06LWECTBEHHbIX 34aHWUIN N }KUJbIX MUKPOPaOHOB C
He3aBMCMMbIM NpucoeanHeHnem cuctem otonaenma s LTI v UTT

1-19-cm. puc. 1-3; 20 - Bogonogorpesatesib OTONNEHUA;
21 - Bogomep ropsaYeBogHbIN; 22 - NOANUTOYHbIN HAaCOC OTOMN/IEHUS;
23 - perynatop noanuTKy; 24 - npeaoxpaHUTebHbIM Kianak;
25 - UMPKYNALMOHHbIN HAacoC OTON/IeHUA

Puc. 5. lByxcTtyneH4yaTasa cxema npucoeanHeHumA
BoAONoAOrpeBaTenei ropsyero BogocHabxkeHmsa s UTM
C BOAOCTPYMHbBIM 3/1€BaTOPOM U aBTOMATUYECKUM
perynMpoBaHuem pacxoda TennoTbl Ha OToNeHne
(npumep yyeTa TennoTbl NO BoAOMEPaAM)

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

Puc. 6. lByxctyneH4yaTada cxema npucoegmHeHna
BOAOMNoOAOrpeBaTenen ropayero BogocHabxeHus 8 UTM
C 3aBMCMMbIM NPUCOEAUHEHNEM CUCTEM OTOMJIEHMA U
nodacagHbiM aBTOMaTUYECKUM PeryiMpoBaHnem
pacxoaa TenaoTbl HA OToNAeHue

1-25-cm.puc.1-4

Puc. 7. OgHocTyneH4yaTaa cxema npucoegmHeHunA
BogonoAorpesaTtesien ropayero BogocHabeHus ¢
3aBUCUMbBIM NPUCOEMHEHMEM CUCTEM OTOMIEHUA NPU OTCYTCTBUM
perynatTopos pacxoda TenaoTbl Ha otonaeHune B UTMN v UTT

1-21-cm.puc.1-4

Puc. 8. 1ByxcTyneHyaTasa cxema npucoeguHeHus
BOAONOAOrpeEBATENEN FOPAYEro BOAOCHAOKEHMA C 3aBUCUMBIM
npucoeauHeHnem CMcTemM OTOMIEHNA NPU OTCYTCTBUM
perynatopos pacxoga TenaoTbl Ha otonaeHue B UTM n UTN

1-21-cm.puc.1-4

Mpu 3TOM AN5 CXeM, YKa3aHHbIX Ha puc. 1 - 6, npeaycMaTpMBaeTCs aBTOMaTUYECKOE OrpaHnYeHmne
MaKCMMasIbHOrO pacxoga BOAbl M3 TEMnJI0BOM CETU HA BBOA M PeryinpoBaHWe pacxofa TennoTbl Ha

oTomnfeHue.
Cxembl, yKa3aHHbIe Ha puc. 7 U 8, MPUMEHSIOTCA NPU OTCYTCTBUM PETY/IATOPOB Pacxoa TENI0Tbl Ha

oTtonieHue. [InA 3TUX CXeM NPUMEHAETCA cTabuansauma pacxoda BoAbl Ha OTOMIEHME, OCyLLecTBAAeMan
perynatopom nepenaga AasneHuit (nos. 4).



3.15. B cxemax, yKasaHHbIX Ha puc. 2 1 4 (C orpaHUYeHMEeM MaKCMMaNbHOMO Pacxoaa BoAbl Ha BBOA,
ONA KUAbIX U 06LLECTBEHHbIX 343aHWI C NpUCOeAMHEHMEM WX K TennosBbim cetam yepes LTI u c

MaKCUMa/ZibHbIM TEN/1IOBbIM NMOTOKOM Ha BEHTUNALUIO Q He 6onee 15% MaKCMManbHOro Tenjao0Boro

vmax

NOTOKa Ha oTonneHwne ), npun onpegeneHnnM MakCMmanbHOro pacxoga sogbl 13 TENN0BOW CETU Ha

omax
BBOA cneanyert UcxoauTtb N3 MakKCUMMa/ibHbIX TENJTOBbIX MOTOKOB Ha OTOM/1IEHNE U BEHTUNALUIO U CpegHEro
TENNOBOro NOTOKa Ha ropAayee BO,D,OCHa6)-KeHVIe B CpegHune CYyTKKM 3a Hegento OTonntenbHOro nepmnoaa

th. Orpan-leHme noaayn TenaoHocuTena ANAa 3TUX CXem cnegyet BbINOJIHATbL nyTemM NPUKPbLITUA

KNanaHa, peryanpylolLero nogadyy TenoHOCUTENSA Ha OTONJEHWE U BEHTUAALMIO.
3.16. B cxemax, yKasaHHbIX Ha puc. 1 1 3 (c orpaHMYeHMemM MaKCMMaNbHOMO Pacxo4a BOAbl Ha BBOA,
ON8 NPOU3BOACTBEHHbIX 34aHUM, a TaKKe 417 06LLecTBEHHbIX 34aHUI C NPUCOeAUHEHNEM UX K TEMNIOBLIM

cetam yepes LITM 1 ¢ TensoBbIM NOTOKOM Ha BEHTUAALMIO U KOHAMLMOHNPOBaHME BO3ayXa vaax 6onee

15% MaKCMManbHOro Ten/j0BOro NOTOKA Ha OTON/eHUe omax ), npun onpegeneHnMnM makKCMmasZibHOro
pacxoga so4bl U3 TensoBOM cetTn Ha BBOL chenyetr UcXxogutb U3 MaKCMMaAJIbHbIX TEMN/TIOBbIX MOTOKOB Ha

OTOMNEHWNE, BEHTUNALMIO U ropsvee BOAOCHAbKeHue: thax - NPW OTCYTCTBMM HAKOB-aKKYMYIATOPOB Ha

ropayee BO,CI,OCH36)KEHVIE nan cpegHero Tens10BOoro noToKa Ha ropAayee BO,CI,OCHa6)'KeHMe, th - npun

HanM4YnKM B6aKoB-aKKYMyNATOPOB. B 3TOM c/iy4ae orpaHuYeHMe noaaym TENIOHOCUTENA Ha BBOS caeayeT
BbINOJIHATL MyTEM NPUKPLITUA KNanaHa, peryimpytowero nogadvy TenJoHOCMTENA Ha BOgONoAorpesaresb
ropsivuero BOLOCHAOKeHus.

3.17. CxeMmbl, YKa3aHHble Ha puc. 1, 2, 4, MOryT NpMMeHATLCA Takxe 1 B UTI, npm 3TOM noAatoLLni
TpybonpoBoA, CUCTEMbI BEHTUAALMM NOAKAOYAETCA 4O KAanaHa, peryivMpytowero nogady Tenaotbl Ha
oTonneHue.

3.18. Ha puc. 5 n 6 npuBeseHbl ABYXCTyNeHYaTble CXeMbl NPUCOEANHEHUA BOAONOAOrpeBaTe e
ropavyero BofocHabxeHus B TN ¢ LeHTPanbHbIM aBTOMATUYECKMM PEryIMPOBaHMEM NOoAauM TenaoTbl
Ha OTOMNEHWEe C NMOMOLLbI BOAOCTPYMHOrO 3/1eBaTtopa C Peryavpytowein uraok M ¢ nodacagHoim
aBTOMATMYECKMM PeryanpoBaHmMemM nogaym Ten10Tbl Ha oTonaeHme (cm. puc. 6).

ABTOMATUYECKOE peryiMpoBaHue Nogayum TenaoTol Ha otonaeHune B8 UTM moKeT BbITb NPUMEHEHO
TaKXe ANA OAHOCTYNEeHYaTon Cxembl NPUCOEAMHEHUA BOAOMNOLOrpEBATENEN ropsaYero Bog0CHabXeHMA
no puc. 1

3.19. Npu NnpMMEHEeHNM O4HOCTYNEHYATOM CXeMbl NO PUC. 7 NepPeMbIYKa C 3a4BUKKOM A OTKpbITa B

< hmax O 2
oTonnTesibHbIK  Nepunoa nNpu  COOTHOLWEHUU — < 5 (BO,CI,OI'IOLI,OFpEBaTenb pa60TaeT no
omax

npeaBKAOYEHHOM cxeme), a nepembluKa ¢ 3aABUXKKOW b npeaycmaTpuBaetcs gna paboTbl B NeTHUIA

hmax o
nepuoa, npn COOTHoOLWEeHNn > 1 nepemblyKa C 3a4BUKKOU A He Tp66y6TCﬂ, nBoaonoaorpesartesib

omax
paboTaeT B TeUEHWe BCErO rofa Nno napansiesbHom cxeme.

Mpyv NpUMEHEHUMU ABYXCTYNEHYATON CXeMbl MO pUC. 8 ANA KUAbIX U OOLLECTBEHHbIX 34aHWUN C
MaKCMMas/IbHbIM TEM/IOBbIM NOTOKOM Ha BEHTUAALMIO MeHee 15% MaKcMmaibHOro TENA0BOrO NOTOKA Ha
oTon/sieHne BogonoAorpeBaTesib 2- CTYNeHW B OTOMWUTE/bHbIN Nepuog paboTaeT No nepemblyKe C
3aJBUXKKOM A (N0 NpeaBK/OYEHHOW Cxeme), a MepemblyKa C 3aABUMKKOW b npeaycmaTtpusaeTcs ans
paboTbl B 1eTHMI nepuog. MNpu npuMeHeHUN 3TON CXEMbI B MPOM3BOACTBEHHDIX 34aHMAX UKW Ha rpynny
0bLWEeCcTBEHHbIX 34aHMK C Tena0BbIM MOTOKOM Ha BeHTUaAuuio 6osee 15% TennoBoro nNOTOKA Ha
OTOMN/IEHME NepeMblvKa C 334BUKKOM A B CxeMe Ha pucC. 8 He NpeaycMaTpUBaETCA, BOAONOAOrpeBaTe b
paboTaeT B HaAM4YMM BCErO roga No nepemblyKe € 3a4BUKKON b no cmellaHHOM cxeme.

3.20. MpuBeaeHHble CXembl NpuUcoeanHeHUs noTpebutesneir TensoTbl K TEMNJ0BbIM CETAM He
0XBaTbIBAlOT BCEX BO3MOXHbIX BapnaHTOB. MoOryT NPMMEHATLCA TaK¥XKe ApyrMe CXembl NpUcoeanHeHus
noTpebutenein TenaoTbl K TEN/IOBbIM CETAM, obecneymnsatome MMHUMA/bHbIM pacxos BoAbl B TEM0BbIX
ceTAX, SKOHOMMWIO TenaoTbl 33 CYET MPUMEHEHMUA PEryiATOPOB pacxoda TenJoTbl U OrpaHuduTenem
MaKCMMa/IbHOrO pacxoa CeTEBOM BOAbI, KOPPEKTUPYIOLLMX HACOCOB AN 31€BaTOPOB C aBTOMATUYECKUM
peryainpoBaHUeM, CHUXKaOLWMX TeMNepaTypy BOAbl, NOCTYNAOLWEN B CUCTEMbI OTONNEHUA, BEHTUAALMMU U



KOHAMUWOHUPOBAHUA BO34yXa.

3.21. Mpu TennocHabkeHMn OT KoTenbHOM MmowHocTbio 35 MBT M meHee npu TeXHUKO-
3KOHOMMYECKOM 0BOCHOBAHWKM AOMNYCKAETCA NPUCOEANHEHME K TEMIOBLIM CETAM BOZOMNOAOrpeBaTenei
CUCTEM TOpPAYEro BOAOCHALXKEHWA MO ogHOCTyneH4yaToh cxeme (cm. puc. 1 u 7) HesaBUCMMO OT
COOTHOLLEHUA TEMNOBbIX HAarPy30K CUCTEM FOpPAYEro BOLOCHAOXKEHUA U OTONNEHMUSA.

3.22. B 3aKpbITbIX cMCTEMAX TENOCHAOXKEHMA NPU NPUCOEAMHEHUM K TEMNOBbIM CETAM CUCTEM
ropAayero BOAOCHAOMEHMA C LMPKYAAUMOHHBIM Tpybonposogom (cm. puc. 1 - 8) [OMKHBI
npeaycmMmaTpuBaTbCa LIMPKYAALMOHHbIE MW NOBbICUTENIbHO-LIMPKYAALNOHHbIE HACOCbl B COOTBETCTBUN C
TpeboBaHuamn CHuMM 2.04.01-85.

3.23. Mpun ABYXCTyNeH4YaTbiX CXemMax MNPUCOeAMHEHUSs BOAOMOAOrPEBATE/IEN CUCTEM TOPSYEro
BOAOCHabXeHMA C MPUHYAUTENbHOM  LUMPKYAAUMENn  BOAbl  UMPKYAAUMOHHBLIA  TpybonpoBog,
pekoMeHAyeTCA NPUCOeANHATL K TpybonpoBoay HarpeBaemMon BOAbI MeXay Bogonoaorpesatenamm | u
Il cTyneHel, a npy NapaanesbHOM cxeMe NpUcoeamMHEHNs - K TpybonpoBoay X0N04HOM BOAONPOBOAHOM
BOAb! UK K TpybonpoBoAy HarpeBaemoit BOAbI MeXKAY CEKLMAMM BOAOMNOAOrpeBaTENS.

3.24. lopsavee BogoCHabKeHME B OTKPbITbIX CUCTEMAX TENNOCHAOKEHUSA A0NKHO NPUCOEANHATLCA
K nogarouwemy n obpatHomy TpybonpoBoaam ABYXTPYOHbIX BOAAHbLIX TEMJIOBbIX CETEN Yepes perynatop
cMmelleHus Bogpbl (puc. 9) 4ns nogaunm B CUCTEMY TOpsYero BOAOCHAGXKeHWAa BOAbl 3aZaHHOW
Temneparypbl.

Puc. 9. Cxembl NpucoeamMHEHUsA CUCTEM FopsAYero
BOAOCHabeHuA 1 oTonsneHua B T npu 3aBucumom (a)
npucoeaMHeHNn CUCTEMbI OTOMIEHUA Yepes 3/1eBaTop
(MYHKTUPOM - C LMPKYNALMOHHBIM HACOCOM) C Y4ETOM
TennoTbl N0 TENJI0Mepy M He3aBUCUMOM (6) -

C y4eTom TennoTbl Mo BOAOMEpPY

1-26-cm. puc.1-5;
27 - perynatop cmeLleHuna ropayen Boabl;
28 - Tenniomep ABYXMOTOYHbI TPEXTOUYEYHbIN;
29 - ppoccenbHas gnadparma

OT60op BOAbI ANA ropsAYero BogoCHabKeHMAa 13 Tpybonposoaos 1 Npnbopos cucTem OToMNIEHUA He
AonycKaeTcs.

3.25. B OTKpbITbIX CUCTEMAX TEMIOCHAOXKEHMA LMPKYAALMOHHbIA TPYyOONpPoBOA4, CUCTEMbI FOPSYErO
BOAOCHaAbXKeHNs peKomeHAyeTca MpUcoeamHATb K obpaTHOMy TpybonpoBoay TEM/IOBOM CeTu nocse
oTbopa BOAbl B CUCTEMY ropsyero BoAoCHabKeHusa (puc. 9, a), Npu 3TOM Ha TpybonpoBode mMexay
MecToMm oTbopa BOAbl M MECTOM MOAKJIOYEHUA UMPKYAALMOHHOrO TpybonpoBoda AO/KHa
npeaycmaTpusaTbea Anadparma, pacCiMTaHHas Ha ralleHWe Hanopa, PaBHOro CONPOTUBIEHUIO CUCTEMDI
ropsYero BOLOCHAOXKEHUS B LMPKYNIALMOHHOM PEKUME.

3.26. B OTKPbITbIX CUCTEMAX TEMNOCHABXEHMA NPU AaBaeHUN B 06paTHOM Tpybonposoae Ten10BoM
CETU, HeAOCTAaTOYHOM A5 NOAAYMN BOAbI B CUCTEMY FOPSAYEro BOAOCHabKeHUs, Ha TpybonpoBoae ropsayei
BOAbI MOCNE PErynaTopa CMeLeHUs cneayeT npegycMaTpmBaTh NOBbICUTENbHO-LIMPKYAALNOHHBIA HacoC
(puc. 9, 6). Mpn aToM ycTaHOBKA Anadparmbl, NpeaycMoTpeHHo n. 3.25, He TpebyeTcs.

3.27. Topsayee BOOOCHabXeHME ANA TEXHONOMMYECKUX HYXKZA [AOMYyCKaeTcA npeaycmaTpuBaTb M3
CUCTEMbI FOPAYEro BOAOCHAOKEHMA AN1A XO3ANCTBEHHO-ObITOBbIX HYK/, €C/IM NapaMeTpbl BOAbI B CUCTEME
XO03AMCTBEHHO-NUTLEBOIO BOAOMNPOBOAA YA0BNETBOPAOT TPEOOBAHUAM TEXHOIOTMYECKOro NnoTpebutens,
npu ycnosum:

Ha/IMYKUA ropsYen Boabl MUTLEBONO KauyecTBa A4J1A TEXHOIOMMYECKMX NPOL,ECCOB;

OTCYTCTBMSA MNPOWU3BOACTBEHHOrO BOAOMPOBOAA C KAYEeCTBOM BOAbI, MPUrOAHbIM AAA AaHHOro
TEXHOJ/IOTMYECKOoro npouecca.

3.28. Mpu TennocHabeHnn oT 04HOro TEMJIOBOIO NYHKTA NPOM3BOACTBEHHOIO UM OBOLLECTBEHHOIO
3[,aHM1A, UMEIOLLLEro PasINYHble CUCTEMbI NOTPEOAEHUS TENNOTDI, KAaXKAYH0 U3 HUX ceayeT NPUcoeamHATb
Nno camocToAaTeNbHbIM TpybonpoBoaam OT pacnpeaenuTtenbHoro (nogatoulero) u cbopHoro (obpaTHoro)
KonnekTopoB. [lonycKkaeTca npucoeauHATb K ogHomy obuwemy Tpybonposoady  cucTeMbl



TennonotpebneHuns, paboTalowme NPU PasanYHbIX PEXKMMAX, YAaNEHHble OT TEMNOBOro NyHKTa 6osee
yem Ha 200 m, C NPOBEPKOM PaboTbl ITUX CUCTEM MPU MAKCMMANbHbBIX U MMHUMANbHbBIX pacxogax U
napameTpax TenjoHocuTens.

3.29. ObpaTHblit  TpybonpoBog OT CUCTEM  BEHTUAAUMM  MPUCOEAMHAETCA  nepej,
BOAONOAOrpeEBaTENEM FOPAYEro BOAOCHABXKEHMA | cTyneHw.

Mpw aTom, ecnn NoTepun gasaeHUA NO ceTeBOM BoAe B Bogonogorpesartene | ctyneHun npesbicat 50
KlMa, obopyayeTca nepemblyKa BOKPYr BOAONOAOrPeBaTE A, HA KOTOPOW YCTaHaBNMBAOTCA ApOCCebHan
anadparma wuAM  peryavpylowmin - KnanaH, paccuuTaHHble Ha To, 4Tobbl MNOTEepu [AaBAeHUA B
BOAOMNOAOrpeBaTesie He NPeBbIWany PacyeTHON BE/INYMHBI.

3.30. K napoBbIim TEMIOBbIM CETAM NOTPEOUTENN TENNOTHI MOTYT NPUCOEANHATLCA: NO 3aBUCUMMOIA
CXeMe - C HenocpeacTBEHHOW MoAayelt napa B CMCTeMbl TensonoTpebieHna ¢ UsMeHeHnem uam 6es
M3MEHEHMA NapamMeTpPOoB Napa; NO HE3aBUCUMOW CXEME - Yepes3 NAPOBOAAHbIE NOLOrPeEBaTENMN.

Ncnonb3oBaHuMe 4na uenei ropayero BogoCHabKeHNs NapoBbix BogoHarpesaTenei 6apboTakHoro
TMNA He AONYCKaeTcs.

3.31. MNpun HeobxoAMMOCTM W3MEHEHMA MNapameTpoB Mapa AO/KHbl NpeaycMaTpMBaTbCA
peayKUMOHHO-OX1aauTeNbHbIE, PEAYKUNOHHbIE UNM OXNa4NTE/IbHbIE YCTAHOBKM.

PasmelueHne 3TUX YCTPOICTB, @ TaKXKe YCTAHOBOK COOpa, OXNarKAeHUsA U BO3BpaTa KOHAEHCATa B
UTN wan 8 WUTM cneayetr npegycmaTpumBaTb HAa OCHOBAHWM TEXHMKO-9KOHOMMUYECKOrO pacyeta B
3aBMCMMOCTM OT YMc/a NoTpebuTenein M pacxoda Napa CO CHUMKEHHbIMM NAapameTpamM, KOJIMYecTBa
BO3BPALL,AEMOro KOHAEHCATa, a TaKXKe PacrnoNoKeHMsA NoTpebuTenen napa Ha TePPUTOPUN NPELNPUATUS.

3.32. MNpwu npoeKTnpoBaHMM cucteM cbopa M BO3BpaTa KOHAEHCATa cleayeT PYKOBOACTBOBATLCA
TpeboBaHUAMM pa3a. 3 CHuM 2.04.07-86*.

3.33. B TennoBbIx NyHKTax C YCTaHOBKamM cbopa, OXNarKAEeHMSA M BO3BPATA KOHAEHCATa LO/KHbI
npeaycMmaTpmBaTbCA MepPonpUATUA NO NCNOb30BAHUIO TENNOTLI KOHAEHCATA NyTeMm:

OX/NIAXKAEHNA KOHAEHCATa B BOAOMOLOrpeBaTeNsAx C MCNO/Ab30BAaHMEM HArpeToin BOAbl ANA
XO3AMCTBEHHO-ObITOBbIX MM TEXHOIOTMYECKMX NOTPpebuTenei ropsayein Bogbl;

nosiydeHUA napa BTOPUYHOIO BCKMMNAHMA B PACLUMPUTENbHBIX BaKax C MCNOb30BAHMEM €ro Ans
TEXHO/IOTMYECKMX NoTpebuTeneit napa HU3KOro AaBaeHus.

3.34. B TennoBbIX MyHKTAX, B KOTOpPble BO3MOXHO MNOCTYMN/eHMEe 3arpA3HEHHOro0 KOHAEHCATa,
OO0J/KHa NpesycMaTpmMBaTLCA NPOBEPKA KayecTBa KOHAEHCaTa B KaXaom cOopHOM H6ake 1 Ha ApeHaXKHbIX
Tpyb6onposogax. Cnocobbl KOHTPOAA YCTAaHAB/MBAOTCA B 3aBMCMMOCTM OT XapaKTepa 3arpsa3HeHus u
CXeMbl BOAOMNOAIOTOBKM Ha UCTOYHMKE TEMNNOCHAOKEHUs Nnapom.

3.35. Ha TpybonpoBogax TenjoBbiX CeTeM M KOHAEHCATONpoBOAax MNpuM HeobxoaumocTu
nornoweHna M3bbITOYHOrO Hanopa AOJ/KHbI MNPeAyCMaTPMBATLCA  PEryaaTopbl  OABAEHUA UK
ApoccenbHble anadparmel.

4. OBOPYAOBAHUE, TPYBOIMPOBOAbI, APMATYPA
N TEMNJIOBAA N301AUMA

BOAOMNOAOIPEBATE/IN

4.1. B TennoBbiXx NyHKTax cneayer nNPUMEHATb BOAAHble TOPU3OHTa/IbHblEe CEKUMOHHbIe
KOXYXOTPYOHbIe  MAM  naacTMH4YaTble  BogonogorpesaTeM AnbGO  NapoBble  FOPU3OHTANbHbIE
MHOroxo40Bble BogonoaorpesaTenu.

B KauecTBe KOXYXOTPYOHbIX CEKLIMOHHbIX BOAONOAOrPEBaTENE peKOMEHAYETCA NPUMEHATL BOAO-
BoAsHble nogorpesaTteny no NOCT 27590, cocToAwMe M3 CEKUMIM KOXKYXOTPYOHOro tuna ¢ 6710Kom
OMOpPHbIX NEepPeropofok Ans TensoHocuTensa gasneHnem go 1,6 MlMa u temnepatypoii go 150 °C. B
KayecTBe MAaCTUMHYaTbiX MpumeHAanncb Bogonogorpesatenn no [OCT 15518. OgHako oOHM He
npegHasHavyaAnCb cneumanbHoO AAA paboTbl B cucTeMax TenaocHabxeHuAa. OHU FPOMO3AKM U MeHee
3¢ PEKTMBHDBI MO CPABHEHUIO C KOHCTPYKLMAMM TakuX dMpm, Kak Anbda-/lasanb, CBEN, APV, LleteTepm 1
ap. Ho 3apyberkHble dp1pmMbl He pacKpbiBatOT METOAUKM Nogbopa Bogonogorpesarenen, nostomy B Mpun.
8 [fOaHbl TONbKO 06LWME XapaKTEPUCTUKM PEKOMEHAYEMbIX K MNPUMEHEHWIO B TEMOBbIX MNYyHKTaxX
NAaCTMHYATbIX BOAONOAOrpeBaTeNe NepevncieHHbIx GUpm.

4.2. [na cuctem ropsayYero  BOAOCHabMKeHMA  OOMycKaeTcA  MNPUMEHATb  eMKOCTHble



BOAOMNOAOrpEBaTeNIN C UCNONb30BaHMEM MX B KauecTBe HaKoB-aKKyMyNATOPOB ropayelt BoAbl B cUCTEMaX
ropsyero BOAOCHAb)KeHMA MpU YCNOBUM COOTBETCTBUA WX BMECTMMOCTM TpebyemMon Mo pacyety
BMECTUMOCTM BaKOB-aKKYMYNATOPOB.

4.3. [lna BOAO-BOAAHbLIX Mogorpesatesnen cnegyet NPUHUMATb NMPOTUBOTOYHYIO CXeMYy MOTOKOB
TenJIoHoCcUTeNeN.

Ons ropusoHTaNbHbIX CEKLUMOHHbIX KOMYXOTPYOHbIX BOAOMOAOrpeBaTenel rpewwas Boga U3
TENJIOBOM CeTU [O0MXKHA NoCTynaTb: A8 BOAONOAOrpeBaTesiel cucTeM OTOMNEHUs - B TPYyOKW, And
BoAonogorpesaresie CUCTEM ropavero BOAOCHaOXKEHUs - B MeXTpybHOe NpPoCTPaHCTBO.

[ns nnacTMHYaTbIX Ten100bMeHHUKOB HarpeBaemMas BOAa A0/IKHA NPOXo4uTb BAO/Nb NepBoOi M
nocnegHen NaacTuH.

[ns napoBoasAHbIX NogorpesaTeniei nap 4OAKEH NOCTyNaTb B MEXTPYOHOE NPOCTPaHCTBO.

4.4, na cuctem ropsyero BOAOCHAbXEHUA TOpPU3OHTA/IbHbIE CEKUMOHHbIE KOMYXOTPYOHble
BOAOMNOAOrpeBaTENIN LOIKHbI TPUMEHATLCA C NaTYHHbIMU TPYOKaMM, @ EMKOCTHbIE - C IAaTYHHbIMMU UAN CO
CTa/IbHbIMW 3MeeBUKamu. [NA NAacTUHYATbIX TEMJI00OMEHHMKOB A0/IKHbI MPUMEHATLCA NAACTUHbI U3
Hep»Kasetowel ctanm no NOCT 15518.

4.5. PacyeT NOBEPXHOCTM HarpeBa BOAO-BOASAHbIX NogorpesBaTesied Ana CACTEM OTOMEHUA
npoBOAUTCA MPU TemnepaType BOAbl B TEMNI0BOM CETU, COOTBETCTBYIOLLEN PACYETHOM TemnepaType
HapPYXHOro BO3A4yxa A/1s MPOEKTUPOBAHUA OTOM/IEHUA, @ A/ CUCTEM FOpAYEero BOAOCHabXKeHMA - npu
TemnepaTtype BOAbl B nogatowem Tpybonposoae TEN/IOBOM CETW, COOTBETCTBYIOLLEN TOYKe M3/oma
rpaduKa TemnepaTtypbl BOAbI UM MUHMMANbHOM TeMMnepaType BOAbl, €CIN OTCYTCTBYET U3/10M rpadmKa
Temneparyp.

MeToanKa onpeaeneHna pacyeTHOM TennoBOi NPOM3BOAMTENBHOCTM BOAONOAOrpeBaTenen
OTOM/NIEHMA UM TropAYero BOAOCHab)KeHMA, MeToauKa onpegeneHUs napameTpoB Aas  pacyeTa
BoAonogorpesatesie CUCTEM OTOMJEHUSA W TOpAYEro BOLOCHAOXKEHWS MNPW  Pas/IUYHBLIX CXemax
npucoeguHeHua Bogonoaorpesarteneit npuseaeHsl B Mpun. 2 - 6, a 8 Mpun. 7, 8 npuseaeHbl TeNA0BOM U
rMapaBAMYecKunin pacyeTbl BOAO-BOAAHBIX NogorpeBaTesien pasiNuHbIX KOHCTPYKUWIA.

4.6. Kaxkapli napoBogAHON nogorpesatenb A0MKeH ObiTb 060pyA0BaH KOHAEHCAaTOOTBOAYMKOM
WKW PerynsTopom nepennea oA 0TBOAA KOHAEHCaTa, WTyLepamm ¢ 3aNopHON apmaTypoi A5 BbinycKa
BO34yXa M CrNycKa BOAbl U NPeaoXpPaHUTesIbHbIM KaanaHoM, npeaycmaTpuMBaemMbiM B COOTBETCTBUM C
TpeboBaHuaMK "MpaBun ycTpoicTBa M 6e3omacHOW 3KchjyaTauuuM cocydoB, paboTalowmx nog
AasneHnem" TocroptexHagsopa. TensioBoi U rTMAPABAMYECKUI pacyeT NapoBOAAHbIX NogorpesaTenem
npueegeH B Npun. 9.

4.7. EMKOCTHble BOAOMOAOrpeBaTeNN [AO/KHbI ObiTb 0060pPYAOBaHbI NpPeaoXPaHUTE/IbHbIMU
KNnanaHamm, yCTaHaB/IMBAEeMbIMM CO CTOPOHbI HAarpeBaemol cpefpl, a TaKKe BO34YLWHbIMU U CYCKHbIMMU
yCcTponcTeamm.

4.8. Yncno Boao-BoAsHbIX Bogonogorpesarenei ciegyeTt NpUHMMaTh:

ONA CUCTEeM ropsiyero BOAOCHAbXKeHMA - ABa napannesbHO BK/OYEHHbIX BOAOMNOAOrpeBaTens B
KaXXa0M CTYNeHW NoAorpeBa, paccynTaHHbIX Ha 50% Npou3BoOAUTENBHOCTM KaXKabli;

ONA CUCTEM OTONJIEHWNA 34aHUN U COOPYKEHWUM, HE AOMYCKAIOLWMX NEPEPbIBOB B Nogaye TennoTbl, -
[ABa NapannenbHO BKNOYEHHbIX BOAOMNOAOrPEBATENS, KaXKAbIA U3 KOTOPbIX A0MXKEH PacCYMTbIBATLCA Ha
100% npoun3BOANTENBHOCTH.

Mpn MaKcMManbHOM Tern/jo0BOM MOTOKE Ha ropayee BogoCHab:xkeHne o 2 MBT uau npwm
BO3MOMHOCTU  MOAKAKOYEHUA MNepeaBUXKHbIX BOAOMNOAOrPEBATE/NbHbLIX YCTAHOBOK  A0MYyCKaeTcs
npeaycMmaTpmBaTb B KaxK4OW CTyNeHM nogorpesa o4AMH BOAOMNOAOrpeBaTeNb ropsaYero Bog0CcHabKeHus,
KpoMe 34aHU1I, He A0MNYCKaloWMX NepepbIBOB B Nogaye TeNIOTbl Ha ropaYee BogoCHabKeHue.

Ons NPOMBIWAEHHBIX WU CENbCKOXO3AMCTBEHHbIX NPeanpuATUM YCTAaHOBKa ABYX NapaniefibHo
BK/IIOYEHHbIX BOAOMNOAOrpeBaTeNeN B KaXKA0M CTYyNeHW ropAadYero BoAOCHABXKeHMA ANA X03AUCTBEHHO-
ObITOBbIX HY)KA MOMET NpeaycmaTpPMBaTbCs TOIbKO ANA NMPOU3BOACTB, HE AOMYCKAOLWMX NepepbiBOB B
nogaye ropa4vein Boabl.

Mpw ycTaHOBKe A/1A CUCTEM OTONNEHUS, BEHTUAALMKN U ropsYero BoA0CHabKeHNs NapoBOAAHbIX
BOAOMNOAOrpeBaTesien YUCA0 UX LOMKHO MPUHUMATBLCA HE MEeHee ABYX, BK/IOYaeMbIX MapasnesibHo,
pe3epBHbie BOAOMNOAOrPEeBaTENIN HE NPeayCMATPUBALOTCA.

Ona TeXHONOrMYEeCKUX YCTaHOBOK, He AOMyCKalowmx nepepbiBOB B nogaye TensaoTbl, AOJXKHbI
npeaycmaTpuBaTbCA pe3epBHble Bogonogorpeeatenin. PacyeTHas nNpoM3BOAUTENIbBHOCTb Pe3epBHbIX



BOAOI‘IO,EI,OI'peBaTEJ'IEﬁ AO/KHA NMPUHUMMATbCA B COOTBETCTBUU C PEXMMOM pa60TbI TEXHONIOIrN4eCcKnx
YCTAHOBOK NpeanpunAaTuA.

HACOCHI

4.9. Npw BbIGOPE NOLKAYMBAIOLLMX HACOCOB, YCTAaHAB/NMBAEMbIX B COOTBETCTBMM C TPeBOBaHMAMM M.
3.5, cnegyet npyHUMATB:

nojayy Hacoca - Mo pacyeTHOMY pacxoay BoAbl Ha BBOAE B TeNN0BOW NyHKT (Mpua. 10);

Hanop - B 3aBMCMMOCTM OT PACYETHOrO AaBJeHWUA B TEMNJI0BOM CeTU 1 Tpebyoleroca AaBAeHUA B
npucoeguHAembIX cuctemax noTpebneHma TennoTol.

4.10. MNpun BbIbOpPE CMeECUTE/IbHbIX HACOCOB A/A CUCTEM OTOMJIEHMA, YCTaHaBAMBAEMbIX B
cooTBeTCTBMU Cc TpeboBaHusamu nn. 3.4 n 3.7, B UTM cheagyeT npuHUMaTb:

a) NpY yCTaHOBKE HAcoCa Ha MepemblYKe MexKay noJalowmm u obpaTHbiM Tpybonposogamu
CUCTEeMbI OTONNEHMUA:

Hanop - Ha 2 - 3 m 6o/blle NOTepPb AABAEHMA B CUCTEME OTOM/IEHUS;

nogayy Hacoca G, Kr/u - no popmyne

G=1,1G,u, @)

roe Gdo - pacyeTHbI MaKCMManbHbIN pacxod BOAbl Ha OTOMJEHME M3 TEMNOBOW CeTU, Kr/u,

onpepenserca no popmyne

0
G :3’6 0 max
do (Tl—fz)c'(Z)

rae Qomax - MAKCUMa/IbHbIM TENIOBOWN MNOTOK Ha oTonnexHue, BT;

C - yAeNnbHaa TennoemKkoctb Boabl, KA/ (Kr x °C);
U - KO3 DUUMEHT CMeLLeHuMA, onpeaensembl no dopmyne

T,—7
" ol
u= 1(3)

Toi =0

o

roe 7, - TemnepaTypa BoAbl B nojatouem Tpybonposoge Tennosol CeTM MNpU pacyeTHOW
TemMnepaType Hapy»KHOro BO3Ayxa A5 NPOeKTUpoBaHus otonieHus £, °C;
T, - TO e, B nogatowwem Tpybonposoae cucteMbl otonneHus, °C;

T, - TO e, B obpaTHOM TpybonpoBoAe OT cucTembl otonneHus, °C;

6) Npu ycTaHOBKe Hacoca Ha NoZaroLLem uan obpaTHomM TpybonpoBoae CUCTEMbI OTOMJIEHUA:

Hanop - B 3aBMCMMOCTU OT AaB/JeHUs B TENIOBOM CeTU M Tpebylolerocs AaBNeHUsA B cUCTeme
OTOMJ/IEHMA C 3aNacoM B 2 - 3 m;

nogayy Hacoca G, Kr/u - no popmyne

G=L1G, (1+u). @)

4.11. CmecuTenbHble HAacOCbl AN1A CUCTEM BEHTUAALMMK, YCTAHAB/IMBAaeMble€ B COOTBETCTBMU C M. 3.8,

cnepyet npuHumath no n. 4.10, noactasnsa 8 dopmynax (1) u (4) Bmecto Gdo pacyeTHbIN pacxos Bogbl

Ha BEHTUAALUIO vaax , onpeaensemolit no popmyse



_ O, imax
G —3,60(7;3_7;),(5)

roe vaax - MAKCUMa/bHbIM TEMNOBOM NOTOK HA BEHTUAALMIO, BT;

TlB - TemnepaTtypa Bogbl B nogatouwem Tpybonposoae, nocTynatouieir B Kanopudepbl, npu
pacyeTHOM TemnepaType Hapy»KHOro Bo3Ayxa to , °C;

2'; - TO Xe, B 0bpaTHOM Tpybonposozae nocne Kanopudepos, °C.

KoadduumeHT cmelwenmna cnepyet onpegenats no ¢opmyne (3), npuHumas smecto 7, u 7,

Tpebyemble TemnepaTypbl Bogbl B TPY6ONPOBOAAX 40 M NOCAE KaNopupepoB CUCTEMbI BEHTUAALMU NPU
pacyeTHOMN TemnepaType HapyKHOro Bo3ayxa.

4.12. Mpu BbIGOPE UMPKYNALMOHHLIX HACOCOB AN CUCTEM OTOMJEHUS W BEHTUNALMM,
YCTaHaB/IMBAEMbIX B COOTBETCTBMM C TpeboBaHUsAMM Nn. 3.10, cnegyeT NPUHMMATD:

nojavyy Hacoca - MO pacyeTHbIM pacxogam BOAbl B CUCTEME OTOMNNAEHWA U BEHTUAALMW,
onpegeneHHbiMm no popmynam Mpwun. 3;

Hanop - Npu ycTaHoBKe Hacocos B UTI - no cymme notepb AaBaeHUA B BOAONOAOrpeBaTensax u B
CUCTEeMax OTONNEHUA U BEHTUAALKM, a MPU YyCTaHOBKe Hacocos B LTI gononHuTenbHo cheayeT yunTbiBaTb
noTepwu AasseHns B TenoBbix ceTax oT UTMN go Hanbonee yaaneHHbix UTM.

4.13. Npwu BbIbOPE KOPPEKTUPYIOLLNX HACOCOB, YCTaHAB/AIMBAEMbIX B COOTBETCTBMMU C TpeboBaHMAMM
n. 3.9, cnegyet NnpuUHUMaThb:

noAady Hacoca - Mo pacy4eTHOMY pacxody BOAbl B cMCTeMe, Ha TpybonpoBogax KOTOPOM OH
yCTaHaB/INBAETCA;

Hanop - N0 MWUHMMaAJIbHO HEeobXoAMMOMY pacnosnaraemomy Hamnopy B MecTe NpucoeauHeHus
OaHHbIX HACOCOB, BK/OYasA CONPOTUBAEHNE TPYOONPOBOAA U PErYINPYIOLLUX YCTPOUCTB NEPEMbIUKM.

4.14. MNpwu BbIGOPE NOANUTOUYHbIX HACOCOB, YCTaHAB/IMBAaEMbIX B COOTBETCTBUM C TpeboBaHUAMM M.
3.13, cnepyeT NPUHUMATD:

nogavy Hacoca - B pasmepe 20% obbema BoAbl, HaxoaAallelca B TpybonpoBoaax TENN0BON CETU U
CUCTEM OTOM/IEHMA, NOLKAOYEHHDbIX K BOAONOA0rpeBaTeNto;

Hanop - U3 yCNoBMA NOALEPKAHMA CTaTUYECKOTO AABAEHUA B CUCTEMAX OTONIEHUA N BEHTUAALNM C
npoBepKoW paboTbl cMCTEM B OTONUTENBHbIN NEPMOA UCXOAS U3 Mbe30METPUYECKUX FPadmKOB.

4.15. Yncno Hacocos, yKasaHHbIX B Nn. 4.9 - 4,14, cnegyeT NpUHUMATbL He meHee ABYX, OAUH U3
KOTOpPbIX ABNAETCA pe3epBHbIM.

B WUTN npu wucnonb3oBaHun 6ecPyHOAMEHTHbIX LUPKYNAUMOHHBIX HACOCOB NociegHue
OONyCKaeTca ycTaHaBAMBaTb 6e3 pe3sepBa (BTOPOI HAaCOC XpaHMTCA Ha CKNage).

Mpwn ycTaHOBKE KOPPEKTUPYIOLLNX CMECUTEe/IbHbIX HACOCOB Ha NepemblYKe A0NYCKaeTca NPUHMMATb
ABa Hacoca, no 50% Tpebyemoit nogaum Kaxkabiii, 6e3 pesepsa.

4.16. MNpu nogbope noAKaymMBalOWMX, CMECUTENIbHBIX U LUMPKYJALMOHHbBIX HAaCOCOB pacyeTHas
noJaya ux AoJi}KHa 6biTb B npeaenax 0,7 - 1,1 nogaun npm makcumasnbHom KM gna gaHHoro tmna
HacocoB. Mpu 60ablWNX PaKTUYECKUX pacxodax BOAbl PEKOMEHAYETCA YBe/NMYmBaTb rMApaB/MyYecKoe
COMPOTMB/IEHME CUCTEMbI 33 CYeT YCTAHOBKM ApOccesibHbiX aunadparm MAM MNPUMEHATb HACOC C
peryanpyemboiMm 3N1€KTPONPUBOLAOM.

OVNA®PATMbI N /TEBATOPHI

4.17. OuameTp OoTBEpCTMI ApoccenbHbix anadparm d, MM, yCcTaHaBAMBAEMbIX B COOTBETCTBUM C
TpeboBaHuamM nn. 3.26, 3.29 u 3.35, cneayet onpeaensitb no popmyne

d=100
AH

, (6)



rae G - pacyeTHbIl pacxog, Boabl B Tpybonposoae, T/u;

AH - nanop, racumblit gpoccensHoi gnadparmoit, m.

MUHMMabHbIA AMaMeTp OTBepPCTUA APOCCeNbHOM Anadparmbl AOMKEH NPUHUMATLCA PaBHbIM 3
MM.

Mpu HeobxoAMMOCTM ceayeT ycTaHaBAMBaTb NOC/AeA0BaTe/IbHO ABe AnadparMbl COOTBETCTBEHHO
c 6onbWMMM AMamMeTpamu OTBEPCTMIA, NPU 3TOM PaccToAHMe Mexay Aauadparmamu A0MKHO

NPMHUMMaTbLCA He MmeHee 10 Dy TpybonpoBogaa (Dy - YCNIOBHbIW AMameTp Tpybonposoga, Mm).

4.18. inameTp ropa0BMHbI 3/1€BaTopa dr , MM, cnegyeT onpeaenatb no popmysie

rae Gdo - pacyeTHbIN pacxoa BOAbl Ha OTOMJIEHME M3 TEMN0BOW CeTW, T/4, onpeaensembin no

dopmyne (2);
U - Ko3pPULMEHT cmelleHuUs, onpeaensemblii no dopmyne (3);

Ho - NOTEePU HAaNopa B CUCTEME OTONNIEHNA NOCNE 371€BATOPA NPU PaCHETHOM pacxoae BoAbl, M.

Mpu BbIGOpE aneBaTopa cnedyeT NMPUMHUMATb CTaHAAPTHbLIN 371eBaTOP C BAMNKANIWLIMM MEHbLIUM
ANaMeTPOM FOpPNOBUHbI.

4.19. MuvHMManbHO HeobxoauMbIM Hanop H, M, nepes 3n1eBaTOpPOM AN NPEOAOSIeHUS
rMapPaBAMYECcKOro CONPOTUBAEHMA 3/1€BATOPA M NPUCOEAUHEHHOM K HEMY CUCTEMbI OTOMN/IEHMA (63 yyeTa
rMapPaBAMYEcKOro ConpoTuBAeHUs Tpybonposoaos, obopyaoBaHusa, NpuboOpoB M apmaTypbl 4O MecTa
npucoegMHeHUn 31eBaTopa) AONyCcKaeTcA onpeaensaTb No NpubanxkeHHon dopmyne

H=1,4H,(1+u)’ ()

4.20. vameTp conna anesaTtopa dc , MM, c/ielyeT onpeaenatb no popmyse

2

G
d =9,6 a|—%&
¢ H ,(9)

roe ]—[1 - Hanop nepez 31eBaToOpPOM, ONpPeSeNAeMbIA MO Nbe30METPUIECKOMY rpaduKy, M.
[dunameTp conna cnegyet onpeaenatb C TOYHOCTbIO A0 AECATbIX 40NN MUAUMETPA C OKPYrAeHnem
B MEHBbLLYIO CTOPOHY U NPUHMMATb He meHee 3 mm. Ecan Hanop ]‘]1 npesbiWaeT Hanop H, onpeaeneHHbIN

no ¢opmyne (8), B ABa pa3a u bonee, a TakKe B CAyvyae KOrga AMameTp conna, onpeaesnieHHbIn no
dopmyne (9), nonyyaetca meHee 3 Mm, U3BbITOK HaNopa cneayeT racuTb PEryMpYOLLMM KNanaHoM Uan
ApoccenbHoW aAnadparmoi, ycTaHaBAMBaeMbiMK Nepes 3nesatopom. AuameTp oteepcTua guadparmol
[OJIKEH onpeaensaTtbea no popmyne (6).

4.21. Mepepn snesaTopoM Ha nogatouem TpybonpoBoae peKOMeHAyeTcA npesycmaTpuBaTb
npsamyto BCTaBky gamHoi 0,25 m Ha dpnaHuax.

[unameTp BCTaBKM cnesyeT NPUHUMATL paBHbIM AnameTpy Tpybonpososa.

BAKU N TPA3SEBUKH

4.22. BaKun-aKKymyiaTopbl A/1A CUCTEM TFopsAYero BOAOCHab)KeHuAa y noTpebuteneit cneayet
npoeKkTnposaTtb B cooTeeTcTBum co CHull 2.04.01-85.

Baku-akKymynsTopbl, yctaHasamBaemble B LTI XuablX palOHOB, A0/IKHblI PAaCcCYUTbIBATLCA Ha
BblpaBHMBaHME CYyTOYHOIO rpadumKa pacxona BoAbl 3a CyTKM Hanbonblero BogonoTpebnenma. Mpu atom



BMECTMMOCTb 6aKOB-aKKyYMy/NATOPOB PEKOMEHAYEeTCA MPUHUMATb WCXodA W3 YCNOBWUIM  pacyeTa
Npon3BoANTENLHOCTU BOAONOAOMPEBATE NN NO CpeaHEeMY NOTOKY TEMNNOTbI Ha ropaYee BoAOCHabKeHMe.

BmectnmocTb 6aK0B-aKKYMYNATOPOB, yCTaHaB/IMBAEMbIX Ha NPOMbILLI/IEHHbIX 7
Ce/IbCKOX03AMCTBEHHbIX NPEANPUATUAX, AOMKHA NPUHUMATLCA B COOTBETCTBMMU € TpeboBaHuamu CHuI
2.04.01-85.

Bakun-akkymynatopsbl, paboTatowme nog gasneHmem sbiwe 0,07 MIMa, A0NXKHbI COOTBETCTBOBATH
TpeboBaHMAM "lMpaBun ycTponcTBa U 6e3onacHoM aKcnayaTaLmMmn cocyaos, paboTatowmx nos gasneHnem"
locropTexHaasopa.

4.23. B 3aKpbITbiX cucTemMax cbopa, oxnaxKaeHna U Bo3BpaTa KOHAEHcaTa A4O0/KHbl NMPUHMMATLCA
6aKuM, KOHCTPYKLMSA KOTOPbIX paccymTtaHa Ha pabodee pasneHue ot 0,015 go 0,3 MMa, a B OTKPbITbIX
cucTemax - Ha aTmocdepHoe AaBneHue (nog Hanus).

4.24. Pabouylo BMECTMMOCTb M 4uC/IO CcHOOpHbIX DOaKoB KoHAeHcaTa cieayeT MNpUHUMaTL B
COOTBeTCTBMMU € TpeboBaHnamM pasa. 3 CHul 2.04.07-86*.

4.25. KoHaeHcaTHble 6aKkM A0KHbI ObITb LMANHAPUYECKOM GOPMbI.

MpuMmeHeHMe NPAMOYro/ibHbIX HAaKOB A0MYCKaeTcA TONbKO AN OTCTOA KOHAEeHcaTa npu ycnosum
HEeBO3MOXHOCTW NOsABAEHMA B baKe N36bITOYHOTO AaB/IEHMUA.

4.26. [IHMWA KoHAEeHCcaTHbIX 6AaKOB, KaK MPaBW/O, AO/IXKHbI NMPUHUMATbLCA chepuyeckon bopmbl.
JonyckaeTca NpUMMeHeHMe AHWULL, //IMNTUYECKOM U KOHMYEcKon Gopm, nNpu 3TOM HeoTOopToBaHHbIE
KOHMYECKME AHULLA A0MKHbI UMETb 06U LeHTpabHbIN yron He 6onee 45°.

4.27. B KOHAEHCcaTHbIX baKax AO/MKEH NpeAycMaTPUBaTbLCA /IIOK ANaMeTpom B cBeTy He meHee 0,6
M.

4.28. KoHaeHcaTHble 6aku AoNKHbI 6biTb 060pYyA0BaHbl NOCTOAHHBLIMU IECTHULAMM CHAPYXKK, a
npu BbicoTe baka bonee 1,5 m - TakKe M BHYTpM Baka.

4.29. HKoHpgeHcaTHble 6akum  [OMKHbI  OblTb  0OOPYAOBaHbI:  YKasaTeNAMW  YPOBHA,
npeaoxpaHUTeIbHbIMU YCTPOMCTBAMM OT MOBLILEHHOrO AABAEHUSA U, MPU HEOHXOAMMOCTH, WTYLEPAMMU
C KpaHamu 1 xonoanabHUKamm gnsa otbopa npob.

B KauecTBe npenoxpaHUTENbHbIX YCTPOMCTB B OaKax [AOJ/IKHbI, KaK MpaBuio, MPUMEHATbCA
npeaoxpaHuUTesibHble KaanaHbl; rMapo3aTBOPbl PEKOMEHAYETCA NPUMEHATL NpU pabovyem [aBNeHUM B
6ake He 6onee 15 KMa.

Ons 6akos, paboTatowmx Nog Haaue, NpeLoXpaHUTesbHbIE YCTPOUCTBA He NpeaycMaTpUBaloTC;
3TM 6aKM A0NKHbI 6bITb 060pPYA0BaAHbI WUTYLEPOM AA CO0bLLEHUA ¢ aTMocdepoit 6e3 YCTaHOBKM Ha HEM
3aMOpPHON apMmaTypbl, YCIOBHbIE MPOX0OAbl 3STUX LWUTYLLEPOB cneayeT NpMHUMaThb no Tab. 1.

Tabnnua 1

BMecTuMOoCThs KOHOeH-—|1 10 15; |25 40; 60 75 1100; |[150;
caTHEIX ©akom, M3 3 20 50 125 1200

N
~.
(€3]

YcyoeHe nmameTp |50 |70 |80 |100 125 [150 |200 (250 |300 |350 (400
mrynepa, MM

4.30. NopBoa KOHAEeHcaTa B 6aKku f0KEH NPeAyCMaTPUBATLCA HUMKE HUMKHETO YPOBHA KOHAEHCATa.

4.31. Pa3HOCTb OTMETOK MEXKAY HUXHUM YypOBHEM KOHAEeHcaTa B HaKe M OCbHO HAcocoB AN
nepekaykm KoHAeHcaTa u3 6aka Ao0/MKHa ObiTb A0CTAaTOYHOM, YTOObI 0b6ecneymMBanocb HeBCKMMAHWE
KOHAEeHCcaTa BO BCacbiBatowem naTpybKe Hacoca, HO He meHee 0,5 m.

4.32. HapyKHas W BHYTPEHHSAA MOBEPXHOCTM KOHAEHCATHbIX 0AKOB AO/KHbI  MMETb
AHTUKOPPO3MOHHOE MOKpbITHE.

4.33. lNpu ycTaHOBKEe pacluMpUTesibHbIX 6aKoB UX 06BbeM V., m3, cneayet onpeaenatb no opmyne
Vs =0,5vxGk , (10)

raoe v - yaenbHbli 06bem napa B 3aBUCUMOCTM OT AaB/ieHus B bake, M3/Kr;
X - MacCOBOE NapocoeprKaHne KoHAeHcaTa B 40NAX eAUHULbI, onpeaensemoe no popmyne



i—i
x=-—=;(11)

I,, 1, - yaenbHoe Tenjocofep>kaHne KOHAEeHcaTa COOTBETCTBEHHO NPW AaB/ieHWM napa nepej,
KOHAEHCaTOOTBOAYMKOM U B PacLUMpUTENbHOM Bake (3HTaNbNuA BOAbl Ha IMHMM HacbiWweHua), KOK/Kr;

7"2 - YAeNbHaA CKpblTaa TeNa0Ta I'Iap006paBOBaHVIFI npu AgassieHnn B paclMpUTeEIbHOM bake,

KOMK/Kr;

G - pacyeTHbIl pacxog, KoHAeHcaTa, T/u;

k - KOapdMLMEHT, YUUTLIBAIOLLMIA HanMUMe NPOSIETHOTO Napa, KOTOPbIN 4ONYyCKaeTcs NPUHUMATb
pasHbim 1,02 - 1,05.

4.34. PacwmputenbHble 6akn A0AXKHbI ObITb LMANHAPUYECKOM dopMbl; ANnA 6AKOB C BHYTPEHHUM
AnameTtpom Kopnyca A0 500 MM A0NXKHbI NPUHUMATLCA NOCKUE NPUBAPHbIE NAU INAUNTUYECKME HULA,
a npu guameTpe 6osee 500 MM - SAAUNTUYECKUE.

4.35. PacwumputenbHble 6akn AonXKHbl ObITb 060pyA0BaHbI NPeAOXPaHUTENbHbBIMM K/lanaHaMu.

4.36. [pA3eBUKM B TENNOBbIX NYHKTax ciaeayeT npegycmaTtpueaTh:

Ha nogatowem Tpybonposoge Npu BBOAE B TEMJIOBOM MYHKT HEMOCPEACTBEHHO MOCAe MepBOi
3anopHOMN apmaTypbl;

Ha obpaTHOM TpybonpoBoae nepesn, peryinpyowmmmn yCTpomcTBamm, Hacocamu, npubopamm yyeTa
pacxofa BOAbl U TEMN0BbIX MOTOKOB - He 6o/iee o4HOrO.

4.37. Nepen mexaHN4eCKMMU BOAOCHETYMKAMUN M NAACTUHYATBIMWU BOAOMNOAOrPEBATENAMMN NO XO4Y
BOZAbI CNeflyeT yCTaHaBAMBaATb ceTyaTble deppomarHuTHble GUAbTPBI.

TPYBOMPOBOAbI U APMATYPA

4.38. TpybonpoBoabl B Npeaenax TeNA0BbIX NYHKTOB AO/XKHbI NPeayCcMaTPUBaTbCA M3 CTa/bHbIX
Tpyb6 B cooTBeTCTBUU C TpeboBaHuamu CHuM 2.04.07-86* 1 CHuM 2.04.01-85.

TpybonpoBoabl, Ha KOTopble pacnpocTpaHaeTcs geicreue "MpaBun ycrtpoiictBa M 6e3onacHom
3KcnayaTauum TpybonpoBoAoB napa M ropadveir Bogpl" ocropTexHansopa, AOMXKHbI YAOBAETBOPATb
TaK»Ke TpeboBaHMAM 3TUX Mpasun.

Tpybbl, pekomeHayemble 41 NPUMeHeHun, npusegeHsbl B Mpua. 11.

Kpome Toro, ana ceteit ropayero BoO40CHaOKeHWUS B 3aKPbITbIX CUCTEMAX TEMIOCHAOXKeHUA cneayeT
NPUMEHATb OUMHKOBaHHbIe Tpybbl no FOCT 3262, TY 14-3-482, TY 14-3-1428 v pgpyrve ¢ TOALLMHOM
LMHKOBOro MOKpbITUA He meHee 30 MKM WAW 3MANNPOBAHHbIE, @ TaKXKe HemMeTanauyeckune Tpybbl,
YO,0BAETBOPAIOLLME CAHUTAPHbBIM TPebOBaHMAM.

[ns ceTelt ropsayero BOAOCHaOXEHUA OTKPbITbIX CUCTEM TEMIOCHAOKEHUA AONYCKAETCA NPUMEHATD
HEOUWHKOBAHHbIe TpyObl.

4.39. PacnonoxkeHne W KpenjeHue TpybonpoBOAOB BHYTPU TEMIOBOrO MNYyHKTA HE A0/XKHbI
npenATcTBOBaTb CBOOOAHOMY MEpPeEMELLEHMIO  3IKCMAYAaTAaLMOHHOFO MepcoHana W MNOABbEMHO-
TPAHCMOPTHbLIX YCTPOMCTB.

4.40. Ona TpybonpoBoAOB YCAOBHbIM AMameTpom 25 mMm M 6onee B TEMNNOBbIX MYHKTax
peKkomeHAyeTca NPUMEHATL U34eNUs U AeTanun TpybonpoBoaos, onopbl U NoaBeckn Tpybonposoaos, a
TaKKe 0aKM paclwmpuTesibHble M KOHAEHCAaTHble Mo paboynmm yepTexkam, paspaboTaHHbIM
JHEpProMOoHTaXNPOEKTOM A5 TENNOBbIX CETEN C MAapamMeTpaMn TeNJIOHOCUTENA:

Py <=2,5 Mra, t <= 200 °C - anq BOAbI;

Py <=4,0 MNa, t <= 425 °C - anAa napa.

MepeyeHb BbIMNYCKOB TUMOBOW AOKYMEHTALMW HA KOHCTPYKUWMW, U3LENUA U Y3Abl 34aHUN U
coopyrKeHui cepun 45.903-13 "Uspenua n getanm TpybonposoaoB TeNNOBbIX ceTel. Paboune yeptexkn"
npmeegeH 8 Npun. 12.

4.41. [Ona KOMNEHCauuu TenaoBblX YAJMHEHUMA TpybonpoBOAOB B TEMMOBbIX MNYHKTaX
peKOMeHAYEeTCA MCNOAb30BaTb YI/bl MOBOPOTOB TpybonpoBOoAOB (CamoKomneHcaumsa). YCTaHOBKY Ha



TpybonpoBogax [1-06pasHblX, JIMH30BbLIX, CUAbGOHHbLIX, CA/NbHUKOBLIX KOMMEHCATOPOB cheayet
npeaycMmaTpmeaTb NPU HEBO3MOXKHOCTM KOMMNEHCALMW TENIO0BBIX YAJNHEHWUI 33 CHET CAMOKOMMEHCALMUMN.

4.42. 3anopHaa apmaTypa npeaycmaTpuBaeTca:

Ha Bcex nogatowmx M obpaTHbIX TpybonpoBoaax TenjoBbIX CeTel Ha BBOLE M BblBOAE WUX U3
TENIOBbIX MYHKTOB;

Ha BCACbIBAOLLEM M HArHeTaTe/IbHOM MaTPybKax KaXKAoro Hacoca;

Ha NoABOAALLMX M OTBOAALLMX TPYOONPOBOAAX KaXKA40ro BOAONOAOrpeBaTeNs.

B ocTanbHbIX CAy4asax HEOBXOAMMOCTb YCTAHOBKM 3aMOPHOM apMaTypbl onpeaenaeTca NPoOeKTOM.
Mpwn 3TOM YMCcNo 3anOpHOM apMaTypbl Ha TPybONpPoBOAaX AO0MKHO 6biTb MUHMMAIBHO HEOBXOAUMbIM,
obecneumnBatowMm HagexHyo 1 6esaBapuinHyto paboTy. YcTaHoBKa gybavpytoLLelt 3anopHon apmaTypbl
O0onycKaeTcs Npu o60CHOBaHUM.

4.43. Ha BBoge TensoBbix ceTen B LUTMN gonxHa NpMMEHSTLCA CTa/ibHaA 3anopHas apmaTtypa, a Ha
BbiBOZEe 13 LTI fonycKkaeTca npesycmaTpmeaTb apmMaTypy M3 KOBKOTO MM BbICOKOMPOYHOrO YyryHa.

3anopHylo apmaTypy Ha BBoge B MTI c cymmapHOl Ten/oBOM Harpy3Koi Ha OTomn/jieHue WU
BeHTMAAUM0 0,2 MBT 1 601ee peKoMeHAyeTcA NPUMEHSTb CTa/IbHYHO.

B npepenax TennoBblXx MNYHKTOB AOMNYCKAaeTca MpeaycmaTpuMBaTb apmaTypy W3  KOBKOTO,
BbICOKOMPOYHOrO M Ceporo 4yryHa B cooTBeTcTBMM ¢ '"lpaBuiamm ycTpoiictBa M 6HGesonacHok
aKcnayaTaumm TpybonpoBoaos napa u ropadeit soabl” FocroptexHaasopa (Mpun. 13).

Ha cnyckHbIX, NPOAYBOYHbIX U APEHaXKHbIX YCTPONCTBAX NPUMEHATL apMaTypy U3 CEPOTO YyryHa He
JOonycKaeTca.

Mpw ycTaHOBKE YYryHHOW apmaTypbl B TEMJIOBbIX NYHKTaxX AOJ/I)KHA NpeaycMaTpuBaThCA 3alWmTa ee
OT HanNpsXeHWn n3rnba. B TennoBbIX NYHKTAX AOMYCKAETCA TaKXKe NPUMEHEHWEe apMaTypbl U3 NATYHU U
6pOH3bI.

4.44. MpUHUMATL 3aMOPHY0 APMATYPY B KaUecTBe peryimpytowen He AonycKaeTcs.

4.45. He ponycKaeTcA pasMmeLLeHMe apmaTypbl, APEHAXKHbIX YCTPONCTB, GpAaHLEBbIX U pe3bb0BbIX
coeMHeHWI B MecTax MPOoKNaaKu TpybonpoBoaoBs Haj, ABEPHBIMU U OKOHHbIMU MPOEMaMM, a TaKKe Haz,
BOpOTamM.

4.46. B nogsemHbix oTgenbHo croAwmx LUTM  pgonxHa npegycmatpuBaTbCA Ha  BBOAE
TpybonpoBOAOB TEM/AIOBOM CETM 3aMopHadA apmaTypa C 3N1eKTPONpMBOLOM HE3aBMCMMO OT AMameTpa
Tpybonposoaa.

4.47. NpepoxpaHUTebHble YCTPOMUCTBA AONXKHbI ObITb PaccyMTaHbl U OTPEryIMPOBaHbI TaK, YTOObI
JaBneHue B 3aWMLLEHHOM 3/IeMeHTE He MPeBbIWano pacyeTtHoe 6osee Yyem Ha 10%, a Npu pacyeTHOM
pasneHnn po 0,5 MMa - He 6onee yem Ha 0,05 MIa. PacyeT nponyckHOM CcnocobHOCTH
npeaoxpaHUTE/IbHbIX YCTPONCTB A0/IXKEH NponsBoamTbea cornacHo FOCT 24570.

4.48. Otbop TensoHocUTeNa OT naTpybKa, Ha KOTOPOM YCTAHOB/JEHO MNpeAoXpaHuTenbHoe
YCTPOICTBO, HE AOMYCKAETCA. YCTAHOBKA 3aNOPHOM apMaTypbl HENOCPEACTBEHHO Y NPeaoXPaHUTENbHbIX
YCTPOMCTB He AoNyCKaeTcs.

MpepoxpaHuUTeNbHble KaamnaHbl AO/KHbI UMETb OTBOAALME TpybonpoBoAbl, NpesoxpaHatoLme
06CNYKMBAOLWNIM MEepPCcoHaN OT OXKOToB NpW cpabaTbiBaHWMM KAanaHOB. ITM TPYO6ONpPoBOAbl A01KHbI ObITb
3alMLEeHbl OT 3amep3aHna M obopyaoBaHbl ApPeHakaMu AAA C/AMBAa CKaNAMBAOWEroCcAs B HUX
KOHZAeHcaTa. YCTaHOBKA 3aMOpPHbIX OPraHOB Ha HUX He A0MyCKaeTcA.

4.49. [OnA nNpoOMbIBKM U OMOPONKHEHMUA CUCTEM MOTPebneHua TenaoTbl Ha WX O6PaATHbIX
TpybonpoBoaax A0 3anopHOM apmaTypbl (MO XoA4y TENNOHOCUTENA) NPesycMATPUBAETCA YCTaHOBKA
WITyLLepa ¢ 3aMOpHOM apmaTypoi. JuameTp WTyuepa cnegyet onpeaensatb pacyeTom B 3aBUCUMOCTU OT
BMECTUMOCTU U HEOHXOANMOIO BPEMEHU OMOPONKHEHUA CUCTEM.

4.50. Ha TpybonpoBoaax cnegyer npeaycmMaTpuBaTh YCTPOMCTBO LWTYLLEPOB € 3aNOPHOM apMaTypoii:

B BbICLUMX TOYKax BCex TpybonpoBOAOB - YCNOBHbIM AMAMETPOM He meHee 15 Mm ans Bbinycka
BO34yxa (BO3AYLIHUKK);

B HM3LWMKMX TOYKAx TpybonpoBoAoOB BOAbl M KOHLEHCATA, @ TaK¥Ke HA KOEKTOPAx - YCA0BHbIM
ONaMeTPOM He MeHee 25 MM A/1A cnycka BoAbl (CMYCKHUKM).

4.51. B TennoBbIX MyHKTAax He AOMNYyCKaeTcA MpeaycMaTpuMBaTb MYCKOBble MEPEMbIYKU MEXKAY
nogaoLWmMm 1 06paTHbIM TpyboNpoBoaAaMM TEMNOBbIX CETEMN.

4.52. NMpeaycmaTtpuBaTb 06BOAHbIE TPybONpoBOAblI ANA HAcOCOB (Kpome MoAKa4YMBaloLLMX),
3N1eBaTOPOB, PErYINPYIOLLMX KNanaHoB, rpA3eBUKOB M NPMBOPOB A8 yyeTa TENI0BbIX NOTOKOB U pacxoaa



BOAbl He AonycCKaeTcs.

4.53. Ha naponpoBoze A0/KHbl NpeaycMaTpMBaTbCA NMycKoBble (MPAMble) U NOCTOAHHbIE (Yepe3
KOH/ZLEHCAaTOOTBOAUYMK) APEHAXKM B COOTBETCTBUM C TpeboBaHuamM pa3a. 9 CHuM 2.04.07-86*.

MycKkoBble ApeHaXun A0MKHbI YCTaHABAMBATLCA:

nepeg, 3anopHoOM apmaTypoii Ha BBOAE NaponpoBoa B TEMJOBOWN NYHKT;

Ha pacnpeaennTenbHOM KONNEKTope;

rnocne 3anopHoOM apmaTypbl Ha OTBETB/IEHUAX NAPONPOBOAOB MPU YKIOHE OTBETB/IEHUA B CTOPOHY
3aNoOpHOMN apMaTypbl (B HUXKHMX TOYKAX Naponpososa).

MNocToAHHbIE ApPEHaXKN AO0NXKHbI YCTaHABAMBATLCA B HUXKHUX TOYKAX Naponposoaa.

4.54. Mpun npoekTMpoBaHnM cuctem cbopa KoHAeHcaTa HeOBXOAMMO YYMTbIBATb BO3MOMKHOCTb
nonazaHua B 3T CUCTEMbI NPOJIETHOIO Napa B Kosinyectse 2 - 5% o6bema BO3BPaLLAEMOro KOHAeHcaTa.

4.55. VYcTponctBa Agns OTBOZA KOHAEHcaTa M3 MapoBOASHbIX  BoZonogorpesatenei
(KoHAEHCATOOTBOAUMKM MU PETYAATOPBI Nepenunsa - No n. 4.6) 1 NaponpoBoAoB (KOHAEHCAaTOOTBOAUYNKM
- no n. 4.53) AoMKHbI pa3sMellaTbCA HUXKe Todyek oTbopa KOHAeHcaTa M CoeAMHATbCA C HUMU
BEPTMKANIbHBIMU WAW TOPU3OHTaNAbHbIMK TpybonpoBogamu C yKNoHOM He MmeHee 0,1 B CTOpPOHY
YyCTpOMCTBA A5 0T6opa KoHAEHcaTa.

4.56. PerynaTtopbl Nnepennsa U KOHAEHCATOOTBOAUYNKN AOIKHbI UMETb 06BoAHbIe TpybonpoBoabl,
obecneynBatoLLMe BO3MOXKHOCTb cbpoca KoHAeHcaTa MOMUMO 3TUX YCTPOMCTB.

B cnyyasx Korga MMmeeTcs NpoTMBOAAB/EHUE B TPybonpoBogax Ana cbopa KOHAeHcaTa, AOKHA
npeaycmaTpuBaTbCca YCTaHOBKA OOpaTHOro KnanaHa Ha KOHZAeHcaTonpoBoAe nocsie o06BoO4HOrO
Tpybonposoga. Ob6paTHbIN KnanaH AO/KeH ObiTb ycTaHOBAEH Ha ob6BoaHOM TpybonpoBoae, eciu B
KOHCTPYKLMM KOHAEHCAaTOOTBOAYMKA NPesyCMOTPEH 06paTHbIN KianaH.

4.57. Npu BbibOpE KOHAEHCAaTOOTBOAUYMKOB C/ieyeT NPUHUMAT:

pacxos, KOHZeHcaTa Noc/ie NapoBOAAHbIX BoAoONoAOrpeBaTeneil - PaBHbIM MaKCMMaabHOMY
pacxogy nmapa c KoapduumeHtom 1,2, a ANA ApeHarka NaponpoBOAOB - PaBHbIM MaKCMMa/IbHOMY
KONMYeCTBY KOHAEHCMPYIOLLEroca napa Ha APeHMpPyeMOM y4acTKe MaponpoBoaa ¢ KoappuumneHTom 2;

AassieHWe B Tpybonposoae nepes KOHAEHCAaTOOTBOAYMKOM Pl, MTMa, - pasHbim 0,95 gaBneHus
napa nepeg Bo40NoA0rpeBaTeNIEM AN PAaBHbIM AAB/IEHMIO Napa B TOYKE APeHarka NaponpoBoAa;

f[aBneHuve B TpybonpoBoe nNocae KOHAEeHCAaTOOTBOAUMKA P2, MMa, - onpeaensaetca no ¢opmyne
b, =a R, (12)

roe a - KoappULMEHT, yYUTbIBAIOLLMIA NOTEPIO AABAEHUA B KOHAEHCATOOTBOAUMKE U MPU OTCYTCTBUMU
OaHHbIX NPUHMMAeMbI paBHbim 0,6.

Mpu cBOBOAHOM CAMBE KOHAEHCaTa AaBneHue Ha Bbixoae u3 Tpybonposoga P, mpuHumaertcs

paBHbIm 0,01 MIMa, a npu camBe B OTKPLITbIN 6aK - paBHbim 0,02 MMa.

4.58. ObpaTHble KnanaHbl, KPOME C/ly4aeB, YKasaHHbIX B nn. 3.5 n 4.56, npegycmaTtpusatoTca:

a) Ha UMPKYAAUMOHHOM TpybonpoBOoAe CUCTEMbl TFOpPAYEro BOAOCHAOXKeHMA nepep
npucoeguMHeHMem ero K obpaTHomy TpybonpoBoay TensaoBbIX CeTeW B OTKPbITbIX CUCTEMAX
TENNOCHA6XeHMA UK K BOAOMNOAOIPEBATENAM B 3aKPbITbIX CUCTEMAX TEMNOCHAbXeHMA;

6) Ha TpybonpoBoae XxonoAHOW BOAbl Nepes BOLONOAOrPEBATENIIMM  CUCTEMbI TOPAYEro
BOAOCHAbKeHNA 33 BoAOMEpPaMU Mo Xoay BoAbl;

B) Ha OTBETB/IEHWUM OT 0H6pPaTHOro TPy6OoNpPOBOLA TENIOBOW CETU NEpes, PeryiaTopoM CMeLLeHUs B
OTKPbITOM cUCTEME TeNNOCHAbKeHUs;

r) Ha TpybonpoBoAe MepembluKM Mexay nofatouum 1 obpaTHbiM TpybonpoBOAaMKU CUCTEM
OTOM/NIEHMA WAWN BEHTUAALMWU MPU YCTAHOBKE CMECUTESIbHBIX MAM KOPPEKTUPYIOWMX HACOCOB Ha
nogatowem nnm obpatHom TpybonpoBoae 3STUX CUCTEM;

) Ha HarHeTaTe/ibHOM NaTpybKe Kax[oro Hacoca A0 3a4BWXKKM MPW yCTaHOBKe bosee o4HOro
Hacoca;

e) Ha obBogHOM TpybonpoBoAe y NOAKAYMBAIOLLMX HACOCOB;

) Ha noaANUTOYHOM TPYBONPOBOAE CUCTEMbI OTOMAEHMA NPU OTCYTCTBMM HAa HEM Hacoca.

He cnepyet npeaycmaTtpueaTb o6paTHble KnanaHbl, Aybavpytowme obpaTHble KaanaHbl,



yCTaHaB/AMBaeMble 33 HaCOCaMM.
4.59. OunameTp Tpyb rmaposaTeopa, MM, cnedyeT onpeaenatb npu ycaoBum cBoboaHoro cavea
KoHZeHcaTa no popmyne

d =25JG , (13)

roe G - pacyeTHbIl pacxog KoHaeHcaTa, T/4.
BbicoTa 3alMTHOro cTonba KoHAEeHcaTa B rMAapo3aTBope A0/KHA NPUHUMATLCA B 3aBUCUMMOCTM OT
OaB/eHns B KoHAeHcaTHOM baKe, BogonogorpesaTene AN paclwmnputenbHom bake no tabn. 2.

Tabnuua 2
HDaepyeHue, Mlla BricoTa cTosba KOHIOeHcaTa,
M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4,4
0,05 5,5

4.60. MNnowaab NONepeyHOro ceyeHUs Kopnyca pacnpeaenntenbHOro KoaaekTopa NpUHNMMaeTca He
MeHee CyMMbI N/oLWaAel NonepeyYHbIX CeYeHUM 0TBOAALLMX TPYOONpPoBoA0B, a COOPHOro KoaNeKTopa -
naowagen ce4eHNn noasoasaLLIMX TPybonpoBoAOB.

4.61. Ons kKonnektopos guametpom 6onee 500 Mm NpUMeHeHMEe NAOCKUX HaKNaZHbIX MPUBAPHbIX
3arnyllek He [OMNYCKAeTcA, AO/KHbI NPUMEHATBCA 3arfylWKK MAOCKME MNpuBapHble ¢ pebpamu uam
aNINNTUYECKNE.

4.62. HnxHAs Bpe3Ka OTBOAALLMX M NOABOAALMNX TPYOONPOBOAOB B KONNEKTOP HE PEKOMEHAYETCS.

Bpeskn noasogsawero TpybonposBoga pacnpeLenvTenbHOro  KONMNEKTopa WM OTBOAALLEro
TpybonpoBoga c60pHOro KoaneKkTopa cieayeT npeaycMaTpmMBaTb OKOJI0 HEMOALBUMKHOM OMNoOpbI.

4.63. Konnektop yctaHaBamnBaeTtca ¢ ykaoHom 0,002 B CTOPOHY CAYCKHOrO WTyLepa.

4.64. MNpepoxpaHnTenbHble KNanaHbl HA KOAJIEKTOpax cneayet npeaycmaTpusaTb B COOTBETCTBMN C
TpeboBaHuaMmK "lMpaBun ycTpoicTBa M 6e3omacHOM 3KchjyaTauum cocyaoB, paboTatowmx nog
nasneHmem" focropTexHaasopa npu ycIoBHOM npoxoae Konnektopos 6osiee 150 mm 1 B COOTBETCTBUM C
"MpaBnaamu 6esonacHoOM aKkcnayaTaumm TpybonpoBoaoB nNapa U ropadeit Boabl" FocroptexHagsopa npu
ycnosHom npoxoge 150 mm n meHee.

TENJI0BAA N301AUMA

4.65. Ona TpybonpoBoaoB, apmaTypbl, 0060pyn0BaHUA U (GAAHUEBLIX COEOUMHEHWN [ONXKHa
npeaycmaTpuBaTbCa  TensioBas  M304auMA, obecneuymBarowans TemnepaTypy Ha  MOBEPXHOCTM
TEN/ION30/1ALMOHHON KOHCTPYKLIMK, PAcroioXKeHHOM B paboyeit unun o6cy>KMBaemMO 30He NOMELLLEHNSA,
Ons TennoHocutenen c Temnepatypoli Bobiwe 100 °C - He 6onee 45 °C, a c Temnepatypoit Huxke 100 °C - He
6onee 35 °C (npu TemnepaType Bo3ayxa nomeweHus 25 °C).

Mpy NPoOeKTUPOBaHUMN TENIOBOIN N30NALUN 0BOPYAOBAHUA U TPYOONPOBOAOB TEMIOBbLIX MYHKTOB
OO/KHbI  BbINONHATLCA TpeboBaHua CHull 2.04.14-88 "TennoBas u3onAuua obopypoBaHua W
TpybonpoBoaoB", a TaKKe TpeboBaHMA K TENJI0OBON U30NSALUUU, COAEPKALLMECA B APYINX AENCTBYIOLNX
HOPMaTUBHbIX LOKYMEHTaX.

4.66. MaTepwasbl U U3genua Ans TeNI0U30AALNOHHbIX KOHCTPYKLUMK TPyOOoNpoBoAoB, apMaTypbl U
obopynoBaHMA TensoBbIX MNYHKTOB, BCTPOEHHbIX B Wble W OOLWEeCTBEHHble 34aHWUA, O0/KHbI
NPUHMMATBLCA Heroptoume. B KayectBe YHUPULMPOBAHHbLIX MOFYT NMPUMEHSTLCA TEMNJOU30AALMOHHbIE
KOHCTPYKLMM MO "TUNOBLIM NPOEKTHbIM PELLEHUAM MO NPUMEHEHUIO TENNON3ONALMOHHBIX KOHCTPYKLNI
ans Tpybonposoaos 1 o6opyaoBaHUA TeNNOBbIX 3neKTpocTaHuuii" (Mpun. 14).

Jo Hayana BbINOJHEHUA MPOEKTHOM AOKYMEHTAUMM NO TEMNOBON M3ONALMU ONA KOHKPETHOrO



0b6bEeKTa NO OCHOBHOMY BApPMAHTY TUMOBbIX TEMJOU30AALMOHHBIX KOHCTPYKUUIN peKoMeHayeTcs
cornacoBaTb  MNOCTaBKY  MPUMEHAEMbIX  MaTepUaNoB  C  OpraHuWsaumen, BbINONIHAOLLEN
TENNON30/ALUMOHHbIE PaboTbl.

4.67. ToNWMHA OCHOBHOIO TEM/IOM30AALMOHHOIO C/I0A AR apMaTypbl U GNaHLEBbIX COeAUHEHW
NPUHUMAETCA PABHOM TO/ILLMHE OCHOBHOIO TEMN/IOM30/ALMOHHOIO cnos Tpybonposoaa, Ha KOTOPOM OHU
YCTaHOBAEHDI.

MpUMeHATb acbeCTOLEMEHTHYHO LUTYKATYPKY B KAYecTBe MOKPOBHOMO C/AOA TEMOU30AALMOHHbIX
KOHCTPYKLMIA C nocnenytolleid OKPAacKOW MACNSHOM KPACKOW [AOMYCKaeTcAa TObKO ANA HebosbLuMx
obbemoB pabor.

4.68. B 3aBMCMMOCTM OT HasHayeHuAa TpybonpoBoda WM NapamMeTpoB Cpeabl MOBEPXHOCTb
TpybonpoBoga f0AKHA ObiTb OKpalleHa B COOTBETCTBYHOLWMI LIBET U MUMETb MapKMPOBOYHbIE HALNUCK B
COOTBETCTBMM € TpeboBaHMAMM "[paBua ycTpoincTea M 6e3onacHoM 3KcnayaTaumm TpybonpoBogoB napa
n ropsavert sogbl" FocroprexHaasopa.

OKpacKa, ycnoBHble 0603HayeHus, pasmepbl OYKB W pPacCnosioKeHWe Haanucen AONXKHbI
cootBeTcTBoBaTh [OCT 14202. MNnacTuH4YaTble TeNN100OMEHHUKN cnedyeT OKpalmBaTb TEMNJI0CTOMKOM
amanblo.

5. BOAONOATOTOBKA

5.1. [Qna 3awuTbl OT KOPpPO3MM M HakuneobpasoBaHus TpybonpoBosos WM obopyaosaHuA
LEHTPA/IM30BaHHbIX CUCTEM TFOpPAYEro BOLOCHALXKEHUA, MpPUCOegMHAEMbIX K TEna0BbIM CeTAM No
3aKpbITOM  cucTeme  TensocHabxeHus  (4epe3  Bogonogorpesatenn), B  TEMAOBbIX  MyHKTax
npeaycmaTpuBaeTcs Npu HeobxoaAnMmocTM 06paboTKa BoApbl.

3awmTty TpybOMpoOBOAOB ropAYero BOAOCHAOMKEHWs OT BHYTPEHHEW Kopposuwu cineayet
OCYLLECTBNATL TaKXe MNyTeM WMCMNONb30BaHUA TPYD C 3aMUTHbIMM MOKPbLITUAMMK, MPEUMYLLECTBEHHO
3MannpPoBaHHbIMK, KOTOpble o6ecneynBatoT camyto BbICOKYH 3ddeKTMBHOCTb. OLMHKOBaHHble TPyObl
OO/MKHbI  NPUMeHATbCA 6onee  OrpaHMYEHHO, B 3aBUCMMOCTM OT KOPPO3MOHHbIX MOKasaTtenewn
BOAOMNPOBOAHOWN HArpeTon BoAbl UM B COMETAHMUU C NMPOTUBOKOPPO3MOHHOM 06paboTKoM B TEMNOBBIX
NyHKTax. BHYTpPEeHHIO pa3BogKy Tpyb cucTem ropAadYero BoAOCHabMKEeHMA OT CTOSIKOB K NoTpebuTtensm
PEKOMEHAYETCA OCYLLECTB/ATbL TEPMOCTOMKUMM TPpy6ammn 13 NOSMMEPHBIX MaTeEPUaAOB.

5.2. O6paboTKy BoAbl cneayeT NpeaycmMaTpmBaTb B 3aBUCMMOCTU OT KayecTBa BOAbl, NOLaBaeMoi
N3 ceTei X03AMWCTBEHHO-NUTLEBOrO BOAONPOBOAA, MaTepurana Tpyd u obopyaoBaHMA CUCTEM FOPAYEro
BOAOCHAOKEHUA, MPUHATLIX B MPOEKTE, a TaKKe Pe3y/bTaToB TEXHUKO-3KOHOMMYECKMX 06OCHOBaHWIA.

5.3. KauectBo BoAbl, NOCTYNAOLEN B CUCTEMY FOPAYEro BOAOCHAOKEHUA, AONKHO YA0BNETBOPATL
TpeboBaHuam FOCT 2874.

MpPOTUBOKOPPO3MOHHAA U NPOTUBOHAKMMNHaA obpaboTka BoAbl, NogaBaemMoli NoTpebuTenam, He
OOIKHA yXyALWaTh ee KayecTBo, YKasaHHoe B [OCT 2874.

5.4. PeareHTbl U MaTepuanbl, NpUMeHsemble aas 06paboTKM BoAbI, MMetoLwMe HeNocpeaCcTBEHHbIN
KOHTAKT C BOAOWN, MOCTynatowWwen B CUCTEMY ropAYero BOAOCHAOMKEHWUA, LO/MKHbI OblTb paspelueHbl
MuH3apaBom Poccum gas UCNONb30BaHUA B MPAKTUKE XO3AMCTBEHHO-NUTLEBONO BOAOCHAOXKEHMA.

5.5. Cnocob 06paboTKku Bogbl cnenyeT BbibupaTb B cooTBeTcTBMM C Mpun. 15.

Mpu McxogHOM BOAE C MONOMKUTENbHBIM MHAEKCOM HACbILWEHUA, KAapOOHATHOM YKEeCTKOCTbIo He
6onee 4 Mr-ake/n, CcymMMapHbIM COAEpKaHMEM XNOPUA0B U cyNbdaToB He bonee 50 mr/a, coaepskaHnem
¥enesa He 6onee 0,3 mr/n 06paboTKy BoAbI B TEMNNOBbIX NYHKTax NpeAycMaTpueaTb He TpebyeTca.

5.6. O6paboTky BOoAbl B cooTBeTcTBMM C TpeboaHuamu [Mpun. 15 cneayet, Kak npasuno,
npeaycmaTpusaTb 8 LLITM. B UTIM gonyckaetcsa NpMMeHeHMEe MAarHUTHOM, CUAMKATHOM U YAbTPa3BYKOBOM
0bpaboTkn Boabl. O6paboTKy Bogbl creayeT  nNpeAycMaTpuMBatb  AAA  3alWmTbl  TpybOK
BoAonogorpesaTeneil ropsyero BOAOCHabXeHWA OT KapboHaTHOro HaKuneobpasoBaHUA MyTeEM
NPUMEHEHMA MAarHUTHOW MW YbTPA3BYKOBOM 06paboTKu.

5.7. ObesKenesnBaHue BOAb! AO/TKHO NPeAyCMaTPUBATLCA B OCBETNTENbHbIX PUAbTPax (cneayet
MCMONb30BaTb CTaHAAPTHbIE KATUOHUTHbIE GUALTPLI, 3arpyskaemble cybdoyrnem).

Boaa, noctynatouian B obesxenesunsatowme GUAbTPbI, AOMKHA coaepKaTb He meHee 0,6 mr O2 Ha

1mr ABYXBA/ZIEHTHOrIO *ene3a, coaepalweroca B soge.



Mpw oTcyTCTBMMK B BOAE HeO6XOAMMOI'O Konn4yectsa KMciopoaa cneayet nposBoanTb aspaynto soabl
nop,aqeﬁ CXaToro BO3AyXa WU A06aB/'IEHMEM aTrv\occbepHoro BO34yXa C MNOMOLLbIO 3XKEKTOpPa B

Tpy6onposog nepes GMALTPOM A0 cogepkaHua kucnopoga He 6onee 0,9 mr O, Ha 1 mr ggyxsaneHTHOro

Kenesa.

XapaKTepucTMKkn GUAbTPYIOLLLETO C/I0A N TEXHONOTMYECKUE NOKA3aTeIM OCBETIUTEbHBIX GUNBTPOB
npusegeHsbl B [Mpun. 16.

5.8. MarHuTHyto 06paboTKy BoAbl HAANEKMUT OCYLLECTBAATDL B 3/IEKTPOMATrHUTHbIX annapaTax uan B
annapaTax ¢ NOCTOAHHbIMU MAarHUTamMu.

5.9. Npw BbIbOpE 06e3kenesnsaoWwmnx GUALTPOB U MarHUTHbIX aNMapaToB caeayeT NPUHUMATb:

NpPon3BOAUTENIbHOCTL - O MAKCMMalbHOMY YaCOBOMY pacxoAy BoAbl Ha ropsyee BoAOCHabKeHMe,
T/4;

KOZIMYeCTBO - N0 Tpebyemoi nponssoanTeNbHOCTU 6e3 pe3epBa;

5.10. Hanpax)eHHOCTb MArHUTHOro nosns B paboyem 33a30pe MArHUTHOrO anmapaTa He AO/KHA

npesbiwats 159-10° A/m.

B cnyyae npumMmeHeHMA 31EKTPOMArHUTHbIX annapaToB HeEOBXO4MMO NpeaycMaTpuBaTb KOHTPO/Ib
HaNpPAXXeHHOCTU MarHMTHOTO MOJIA MO CU/le TOKa.

5.11. na geaspaunm BoAbl AONKHbI MPUHMMATLCA TepMUYeckme geaspaTtopbl no FOCT 16860, Kak
npasu/o, CTPYMHbIE BEPTUKAJIbHbIE.

[na BaKyyMHOW geaspaumnm AonycKaeTcsa CNoAb30BaTh AeaspaTopbl CO CTPYNHbIMUM TapeibYyaTbimMmu
KOJIOHKaMW MPU UCXOAHOMW BOoAe C KapboHaATHOM YECTKOCTbIO OT 2 A0 4 Mr-3KB/N1 UM C KONOHKamM C
Hacafo4YHbIMN KePpaMUUYECKUMM KONbLLaMU MPU Bode C KapbBOHATHOM KECTKOCTbIO A0 2 Mr-3KB//1, npu
BoAe C KapboHaTHOM »KeCTKOCTbio OT 4 A0 7 Mr-3KB/N A0/KHbI MCMOJIb30BaTbCA AeaspaTopbl CO
CTPYMHbIMU Tapenb4yaTbiMU KOIOHKaMM B COYETAHUMN C MarHUTHOM 06paboTKol BoApbl.

B atmocdepHbIx geaspaTopax NpuM UCXOAHOW BoAe C KapbBOHATHOW YEeCTKOCTbo A0 2 Mr-3KB/N
[0MNYyCKaeTcsas NPUMEHATb CTPYMHbIE TapenbyaTble KOJOHKN.

5.12. MNpousBoauTenbHOCTb AeaspaTopa, T/4, NMPUHUMaeTCA Mo cpeaHemMy pacxody BoApl Ha
ropsyee BoAocHabxeHue. Y1cno AeaspaTtopoBs A0IKHO 6bITb MMHMMAbHBLIM, 6e3 pesepB.a.

5.13. PasmelweHMe [easpalLMOHHbIX KONOHOK BHE MNOMELLEHUA HA OTKPbITOM BO34yXe He
pekomeHayeTca.

5.14. Mpu peaspaummn BoAbl B KayecTBe AeaspalMOHHbIX DOaKoB creayeT npeaycmMaTpuBaThb
6e3HanopHble (OTKpbITble) Gaku-akkymynaatopbl. Ecnan nocnepHue TpebytoTcs B cucTeme ropsdvero
BOAOCHabKeHMA, yCTaHOBKA AeaspaTopHbIX 6AKOB HE peKoMeHAyeTCs.

5.15. B TennoBbix NyHKTax C Aea3paTOPHOM YCTAHOBKOW cieayeT nNpeaycmMaTpmMBaTb BOSMOMXKHOCTb
nogayun BoAbl B CUCTEMY FOpAYEro BOAOCHabXeHUA NOMUMO AeaspaTopa.

5.16. BbiCOTYy YCTAaHOBKW A€33paTOPHON KOJIOHKM C OTKPbITbIM BAaKOM-aKKyMyAaToOpom cnepyet
NPUHMMATL M3 ycaoBusA, obecneyMBatowero NOCTynJeHMe AeaspupoBaHHOM BOAbI CAaMOTEKOM Ha
KONOHKM B BaK Npu HamBbICLLEM YPOBHE BOAbI B bake.

5.17. Boaa v3 geaspauMoHHOM KOJIOHKM B BaK-aKKyMynaToOp NoAaeTca B HUXKHIOW YacTb 6aka nog,
MUHWMa/IbHbIM YPOBEHb BOAbl MO Tpybam ¢ oTBepcTMamu. OTBEpPCTMA pacnonaratoTca BAOb TpyObl B
rOPM30HTaNIbHOM NIOCKOCTU.

5.18. Ob6sa3aTeNibHbIMM 3/1eMEHTaMW BaKyyMHOrO JeaspaTtopa ABAAIOTCA OXNaguTenb Bbinapa U
rasooTcacblBaloLlee YCTPOMCTBO A8 OTBOAA HEKOHAEHCUPYIOLWMXCA ra3oB M NoadepaHua Bakyyma B
Aeaspatope.

B KayecTBe ra3ooTcacbIBalOLEro yCTPOICTBa CaeayeT NnpeaycmMaTpuBaTb BOAOCTPYMHbBIE 3KEKTOPbI
C Hacocamu M 6akom paboueit Boabl. JonycKaeTcs BMECTO BOAOCTPYMHbIX 3KEKTOPOB C Hacocamu
NPUMEHATb BaKYyM-HaCOChI.

YMcno HacoCoB M 3KEKTOPOB C/ieayeT NpeaycMaTpuBaTb HE MEHEE ABYX K KaXKA0M AeaspalMOHHOM
KOJIOHKE, O4MH N3 KOTOPbIX ABNAETCA PE3EePBHbIM.

5.19. [Ons 3aWwuTbl BHYTPEHHEN MOBEPXHOCTM OAKOB-aKKYMYyNATOPOB OT KOPPO3MKM MU
[€easpMpoBaHHON BOAbl B HUX OT aspaLuK, Kak MNpaBWAo, cnegyeT MPUMEHATb FepMeTUIMPYIOLLYIO
KUAKOCTb Mapku Al-4U. Mpu 3TOM B KOHCTpyKUMM OaKa crnegyeT npeaycmaTpuBaTb YCTPOWCTBO,
WCKAtOYatoLee nonagaHue repMeTUsnpYroLLEN KUAKOCTU B CUCTEMY FOPAYEro BOAOCHabKeHMA.

Jonyckaetcs nNpumMeHATb KOoMBMHauuio 3awmTbl 6aKOB OT KOPPO3MM M BOAbI OT aspaumm c



NOMOLLbIO aHTUKOPPO3MOHHbIX MOKPbLITUIM (HaNpMMep, Ha OCHOBE LIMHKCUMIMKATHON Komno3suummn "Bapbep
IN"), a TaKKe KaTOAHOWM 3alLUTbl, METAN/IM3ALUMOHHbIX MOKPbLITUIA B COYETaHMU C aHTUA3PALMOHHbLIMU
NNaBaloLWUMM LAPUKAMKN, N3rOTOBIEHHBIMW N3 BCMEHMBAOLLETOCSA NOIMMEPHOro MaTepuana.

Mpn OTCYTCTBMWM BaKyyMHOWM Aeaspauuu 3awuTbl BoAbl B H6akax OT aspaumm He TpebyeTtca, a
BHYTPEHHSAA NOBEPXHOCTb HAKOB A0/1XKHa ObITb 3aWMLLEHA OT KOPPO3UM 33 CYET MPUMEHEHMUA 3aLUUTHBIX
NMOKPbITUIA UM KaTOAHOM 3aLUUTbI.

5.20. CununkatHyto 06paboTKy BoAbl M ee noglienadyMBaHue, OCYLLECTBASEeMble COBMECTHO C
Aeaspaumeit (cm. Mpun. 15), cneayet npegycmaTpmusaTtb nyTem A06aBNeHUA B UCXOA4HYIO BOAY pacTBopa
*UOKOro HaTpMeBOro cTekna, nsrotosndemoro no NOCT 13078.

CUAnKaTHbLIN MOAY/b XUAKOTO HAaTPUEBOTO CTEK/a A0XKeH bbiTb B npeaenax 2,8 - 3,2, npu 3Tom
MeHblLee 3HayYeHMe MoAaynA ciefsyeT NPUHMMATb MPU UCXOLHOM BOAE C OTpULATENbHbIM WMHAEKCOM
HacblWeHuna, 6onbllee - € MOMIOMKUTENbHbIM WMHAEKCOM HacbiweHus. [onycKkaetca MpUMeEHeHue
BbICOKOMOZY/IbHOTO KUAKOFO CTEKNA C CUAINKATHbIM mogynem 3,8 - 4,2 dupmbl "KapTak'.

MpeaenbHo ponyctuman KoHueHTpauma (MNAK) coeamHeHunit kpemuus 50 mr/a (B nepecuerte Ha

. ~2- - ~2- o
SIO3 ). B yKa3aHHyl0 BE/IMUMHY BXOAAT HayaNbHana KOHLUEHTpauuma SIO3 B MCXOAHOW BoAe U A03a

BBOAMMOTO XMAKOro HaTPUEBOro CTeKna.

MoawenaumBaHMe AONYCKAETCA TaKXe OCyLWecTBAATb APYTMMU peareHTamMu, y4,0BNeTBOPAOLWMMU
TpeboBaHUto n. 5.4 HacToALWEero ceo4a Npasu.

5.21. lo3y *KMAKOro HAaTPMEBOTO CTEK/A, BBOAUMOIO A1A CUAIMKATHON 06paboTKKM BoAbl, cneayeT
npuHumartb no Mpun. 17.

Ona nogwenaumsaHuA BoAbl cnefyeT nNpefycMaTpuMBaTb BBeAEHME B UCXOAHYIO BOAY KUAKOro

. 2_ o
HaTPUEBOro CTEK/a B Kosndectse 2,8 Mmr (B nepecyerte Ha SIO3 ) Ha 1 mr cBa3biBaeMoOM YrneKkucaoThl (

o ‘M 2- o
CO,), Ho He Bbiwe 50 Mr/n ¢ y4eTOM Ha4aNbHOI KOHLEHTPaLMK SlO3 B MCXOAHOW BOAeE.

5.22. [o3npoBaHMe pacTBOpa KMUAKOrO HATPMEBOro CTeKMa ANA CUAMKATHOM 06paboTKm U
nogLienaymBaHna BoAbl NpeaycmaTpMBaeTca C NMOMOLLbIO BbITECHUTENbHOro WaboBoro 403aTopa,
ycTaHaBnmBaemoro 6e3 pesepsa. [lonyckaetca NpPUMEHEHME aBTOMATU3MPOBAHHbIX MAYHMKEPHbIX
HaCcoCoB-A,03aTOPOB.

5.23. MecTo BBOAa pacTBOpa *KUOKOro HATPMEBOrO CTEK/IA B BOAY C/eAyeT npeaycmaTpmBaTh:

npv KapBOHATHOW ECTKOCTU UCXOAHOMN BOAbI A0 4 Mr-3KB/N1 - B Tpy6ONpoBoA, X0N104HOW BOAbl A0
Bogonoaorpesarens;

npu KapboHaTHOM KecTKoCTn 6osee 4 Mr-3KB/N M HaNMYMK LMPKYAAUMOHHOIO Tpybonpoeoaa B
CUCTEME LIEHTPA/NIM30BaHHOIO TropAYero BOAOCHAOXKeHMA - B TpybonpoBog HarpeBaemoit BoOAbl
HENnoCpeaCTBEHHO nepes MNOACOEANHEHWEM LMPKYNALUMOHHOrO TpybonpoBoda, a Npu OTCYTCTBUM
UMPKYNALMOHHOro TpybonpoBoaa - B TPYO60MNpoBog, ropsayeit BoAbl Nociae BOAONOAOrpeBaTens.

5.24. [ns TexXHONOrMYECKOro KOHTPONA KayecTBa 06OpaboTaHHOM BOAbl HeobxoaMmo

npeaycmaTpuBaTb YCTPOWCTBO LITYLEPOB C KPaHamu YCAOBHbIM AMaMETPOM Dy = 15 mMm Ha

TpybonpoBoaax o6paboTaHHOM BOAbI.

Ha npobooTbopHbix TpybonpoBoAax AOJIKHbI NpeaycMaTpuBaTbCA  XOIOAUIbHUKK AN
oxnaxaeHusa npob ao 40 °C. B cnyyasx KOHTPOJA coAeprKaHua B BOAE PacTBOPEHHOro Kucaopoda U
Kenesa wTyuep otbopa npob, noasodAwMin TpybonpoBOod, M 3MEEBUK XON0AWUJAbHUKA [OJIMKHbI
npeaycMmaTpmBaTbCA N3 KOPPO3MOHHO-CTOMKMX MaTepmasios.

6. OTONJIEHME, BEHTUNAUMA, BOOOMPOBOA M KAHATU3ALNA

6.1. Mpy NPOEKTUPOBAHUM OTOMJIEHUA, BEHTUNALUKM, BOAOMPOBOAA WM KaHa/AM3aLMW TennoBbiIX
NyHKTOB cnedyeT BbiNOAHATbL TpeboBaHua CHwulM 2.04.05-91*, CHuM 2.04.01-85, a TaK)Ke yKasaHuA
HacToALLero pasaena.

6.2. OTON/NIEHME NOMELLEH NI HE NPEAYCMATPUBAETCA, EC/IN UMEIOLLLMECA B HUX TEMNOBbIAENEHUA OT
060pyA0BaHUA U TPYHONPOBOAOB AOCTATOUYHbI A5 060rpeBa STUX NOMELLEHWUA.

Mpy HeOb6XOAMMOCTU YCTPOICTBA CUCTEM OTOMNEHWUA OTAENLHO CTOALUMX TEMAOBbLIX MYHKTOB 3TU
CUCTEMbI CeayeT NPUCoeaUnHATb K TpybonpoBoAam TEMNOBbIX CETEM HA BbIXOAE M3 TENI0BOTO MYHKTA C



yCTaHOBKOW Anadparmbl ANA raleHna n3bbITOYHOro Hanopa.

6.3. B TennoBbix NYyHKTAX [JO/IKHA NpPeaycMmaTpuBaTbCA MNPUTOYHO-BBITAMKHAA BEHTUAALNA,
paccyMTaHHas Ha BO34yX00bOMeH, onpegensembli MO TenaoBblaeseHUMAM OT TpybonpoBodoB U
obopypoBaHus.

TemnepaTtypa Bo3ayxa B paboyelt 30He B XONO4HbIN U NEePexoaHbIN nepuoabl roga AoMKHa bbiTb
He 6onee 28 °C, B Tenbli nepuog roaa - He 6onee yem Ha 5 °C BbllLe pacyeTHOM TeMnepaTypbl HAPYKHOIO
BO34yxa No napamerpam A.

Mpu pasmeLLeHMM TEMNNOBbIX MYHKTOB B KWMJbIX U OOLECTBEHHbIX 34aHUAX CeayeT NPOM3BOANUTD
NPOBEPOYHbIM pacyeT TenJoNOoCTYNJeHUN M3 MOMELLEHMA TENIOBOrO MYHKTAa B CMEXHble C HUM
nomeLLeHus. B ciyyae npesbIlEeHUA B 3TUX NMOMELLEHUAX AOMNYCTMMOMN TeMmnepaTypbl BO34yxa cieayet
npeaycMmaTpmBaTb MeponpuATMA NO AONOJHUTENIbHOW TEMNAOU30AALMN OrParKAatoLmMX KOHCTPYKUMIMA
CMEKHbIX MOMELLLEHUN.

6.4. NMpouncTky TpybonpoBoAOB B TENIOBbLIX MYHKTaX U cucTem noTpebaeHua TennoTbl cnepyet
NpoM3BOANTbL BOAOMNPOBOAHOM BOAOKN UM CXKATbIM BO3AYXOM.

6.5. OnopoxxHeHne TpybonpoBoaoB 1 060pPYA0BAHUA TEMNOBbLIX MYHKTOB M CUCTEM NOTpPebaeHun
TEMNNIOTbl AO/IKHO OCYLLECTBNATLCA CAMOTEKOM B KaHa/M3aLMIO C PaspbiBOM CTPYW Yepe3 BOPOHKY,
PaKOBMHY WAM BOAOCOOPHbLIN MPUAMOK. [pn HEBO3MOXKHOCTM obecrneynTb OMOPOXMKHEHWE CUCTEM
CaMOTEKOM [O/IKEH NPeaycMaTpMUBATLCA PYYHOM HACOC UM HAaCOC C SNEKTPONPUBOLOM.

OnopoXkHeHWe KOHAEHCaTHbIX 6aKoB NpesycMaTPMBAETCA NO HAaNMOPHbLIM KOHAEHCATONPOBOAAM, B
BOAOCOOPHbIM NPUAMOK AOMYCKAeTcA NpeaycMmaTpmBaTb C/IMB KOHAEHCaTa, ocTaBleroca B 6ake HuKe
YPOBHSA BCacbIBalOLWMX NaTPyOKOB HAaCOCOB.

6.6. B nmony TennoBoro nyHKTa cnepyetr npeaycmatpuBaTb Tpan, €CAn OTMETKM CUCTEMb
KaHanM3auuu, BOAOCTOKA WM MOMYTHOTO JApeHaKa TenioBblX CeTel MO03BOAAIT OCYLLEeCTBAATb
CaMOTEYHbIM OTBOJ, C/Iy4alHbIX BOA, B 3TU CUCTEMBI, MM BOAOCOOPHBIN NPUAMOK NPU HEBO3SMOXHOCTU
CaMOTEYHOr0 OTBOAA C/lyYaliHbIX BOA,.

6.7. AnA oTKauyKkM BoAbl M3 BOAOCOOPHOrO MpUAMKA B CUCTEMY KaHa/AM3auUWK, BOAOCTOKA WU
NOMYTHOTO ApeHaxa AOKEH NPeAyCMATPUBATLCA OAMH APEeHaXKHbIN Hacoc (6e3 pe3epsa). B noa3eMHbIx
TEMNJIOBbIX NYHKTAX AOJIKHbI MPeAyCMaTPMBaTbLCA ABa APEHAMKHbIX HAcOCa C 3N1eKTPONPUBOAAaMM, OAMH U3
KOTOpbIX - pe3epBHbIi. Hacoc, npegHasHavyeHHbI 15 OTKAYkM BOAbl M3 BOLOCOOPHOrO MpUsiMKa, He
OOMNYCKAeTCcA UCNOo/b30BaTb A4/1A NPOMbIBKM cMCTEM NOTpebneHnA TenNoTbl.

7. 9JTEKTPOCHABXEHUE N SNNEKTPOOBOPYAOBAHUE

7.1. NMpn NPOEKTUPOBAHUWN INEKTPOCHADKEeHUs U aneKTpoobopyaoBaHWUSA Tena0BbIX MYHKTOB
cneayetr pyKoBOACTBOBaTbCA TpeboBaHuamKM "lpaBuA  yCTpoOMCTBa 3/eKTpoycTaHoBok" (MY3) wu
YKa3aHUAMM HacToALLero pasaena.

7.2. TennoBble MNYyHKTbl B 4YaCTW HAAEXHOCTU 3/1EKTPOCHAOXKEHMA cneayeT OTHOCUTb K
aNeKkTponpuemHukam |l Kateropum npu YCTaHOBKE B HWUX MOAKAYMBAKOWNX CMECUTENbHbIX W
UMPKYNALMOHHbBIX HAacOCOB CUCTEM OTOMJIEHWUS, BEHTUAALMM W TOPAYEro BOAOCHAOMKEHMA, a TaKkKe
3aMoOpHON apmaTypbl Npu TeneynpasaeHnn.

7.3. B TennoBbIX NyHKTax caedyeT NpeaycmaTpueaTtb paboyee UCKyCcCTBEHHOe ocselleHue ana Vi
paspana 3putenbHOM paboTbl U aBapUIMHOE OCBELLLEHME.

7.4. SneKTpUYECcKMe ceTu oMKHblI 0becneymBaTb BO3MOXKHOCTb PaboTbl CBApOUYHbIX annapaTos U
PYYHOrO 3N1EeKTPOMEXaHUYECKOro MHCTPYMEHTa.

7.5. MecTHOe ynpassiieHWe 3a4BUKKaMK C IN1EKTPONPMBOAAMU U HAcOCaMKU anA nogzemHbix LTI
OO/IKHO Ay6MPOBATLCA AUCTAHLMOHHbBIM YNPaBJAEHMEM CO LWMUTA, PACNOIOKEHHOTO HA BbICOTE HE HUMKE
NAAHNUPOBOYHOI OTMETKM 3EMAM.

7.6. dnekTpoobopynoBaHue AOMKHO OTBeyaTb TpeboBaHuAm Y3 pgna paboTbl BO BAAMXKHbLIX
NoMeLLLEHUAX, a B NOA3EMHbIX BCTPOEHHbIX U MPUCTPOEHHbIX TEM0BbIX MYHKTAX - B CbIPbIX MOMELLLEHUSAX.

7.7. AnAa meTannnyecknx Yacten sNeKTPOYCTAHOBOK, HE HAaXO4ALWMXCA NOL HAaNPAXKEHNEM, LONKHO
6bITb NPesyCMOTPEHO 3a3eMJIEHME.

8. ABTOMATU3ALMA N KOHTPOJ1b



8.1. Cpeactea aBTOMaTM3aUMM U KOHTPOJIA AONXKHbI 0becneuynBaTb paboTy TENNOBbIX NYHKTOB 6e3
NOCTOSIHHOro 0b6CcnyKuBatowero nepcoHana (c npebbiBaHMEM nepcoHana He 6onee 50% pabouero
BpemeH#).

8.2. ABTOMATM3auMA TeN0BbIX NYHKTOB 3aKPbITbIX U OTKPbITbIX CUCTEM TEMNNOCHABKEHNA O0/MKHA
obecneynBaThb:

noaAeprkaHue 3agaHHOM TeMnepaTypbl BOAbl, MOCTYMNAMOLLEN B CUCTEMY FOpPAYEro Bo4OCHA6KeHUs;

peryanmpoBaHuMe nogaym TennoTbl (TenaoBoro NoToka) B CUCTEMbI OTOMJIEHMA B 3aBUCMMOCTM OT
N3MEHEHMA NapamMeTPOB HaPYKHOIo BO34yXa C LeNbio NoaaepKaHns 3a4aHHOoM TeMnepaTypbl BO34yXa B
OTan/INBaeMbIX MOMELLEHUAX;

OrpaHMYEeHME MAKCMMA/bHOTO pacxoda BOAbl U3 TEMJOBOW CETU Ha TEMJIOBOM MYHKT MyTem
NMPUKPLITUA KanaHa peryaatopa pacxoda TEMJIOTbl Ha OTOMJ/IEHUE 3aKPbITbIX CUCTEM TEM/IOCHAbXKeHUsA
ONA OTAENbHbIX XXWUbIX M 06LWECTBEHHbIX 34aHNIN U MUKPOPAMOHOB C MaKCMMaJ/IbHbIM TEM/IOBbIM MOTOKOM
Ha BEHTUIALMIO MeHee 15% MmaKCcMManbHOro TEM/IOBOTO NMNOTOKA Ha OoTon/IeHne Mbo nyTem NPUKPbITUSA
KnanaHa perynatopa TemnepaTtypbl BoAbl, MOCTynalolleld B CUCTEeMY ropsyero BOAOCHabXKeHus B
TEN/IOBbIX MYHKTaX OTKPbITbIX CUCTEM TennocHabMKeHUAa U 3aKpbITbIX CUCTEM TenaocHab)KeHusa
NMPOMbILI/IEHHbIX 343aHUI, @ TaKXKe XUJIbIX MUKPOPANOHOB M 06OLWECTBEHHbIX 34aHNIA C MaKCMMabHbIM
TenaoBbIM MOTOKOM Ha BeHTUAAuMio 6onee 15% MaKCMManbHOro TEM/J0BOrO MOTOKa Ha OTOMJIEHMe.
[lonycKaeTcs orpaHMYeHMe MakCMMaAbHOro Pacxo/ia BoAdbl U3 TEMJ/I0BOM CETU Ha TEMJIOBOM NYHKT NyTem
YCTAHOBKM CMELManbHOro perynatopa C KaanaHom Ha nogatwowem Tpybonposoge. 3Ty Ke pofb
BbINO/IHAET PEerynatop MNOCTOAHCTBA pacxoda BOAbl, YCTaHaBAMBaeMblii Ha nepembliyke |l cTyneHu
Bofonogorpesatens (cm. puc. 8) npu OTCYTCTBUM PerynsTopoB pacxofa TennaoTbl Ha OTOMJIEHME U
3aKpbITOM 3aBMKKE Nepemblykm b;

nogJeprkaHue Tpebyemoro nepenaga AaB/eHU BoAbl B nogatowem n obpatHom Tpybonposoaax
TensoBbIX ceTel Ha BBoge B LTI nan UTM npu npesbilieHnM aKTUYECKoro nepenaga AaBAeHUN Hag,
Tpebyembim 6osiee yem Ha 200 KMa;

MWHMMaNbHOE 3ajaHHoe faBneHne B 0b6paTHOM TpybonpoBoAE CUCTEMbI OTOMAEHUA NPU
BO3MOKHOM €ro CHUXeHUU;

noagepxaHue Tpebyemoro nepenaga AasjeHU BOAbl B Nogatolem n obpatHom TpybonpoBoaax
CUCTEM OTOMJIEHUA B 3aKPbITbIX CUCTEMAX TEMJOCHAOXKEHMA MpPU OTCYTCTBUM PEryiaTopoB pacxoda
TennoTtbl Ha oTtonaeHne (cm. puc. 7, 8), a TaK¥Ke YCTaHOBKE KOPPEKTUPYIOLLMX HACOCOB,
XapaKTepmsyroLINXCa M3MeHeHMeM Hanopa B npeaenax 6onee 20% (B AnanasoHe paboumx pacxoaos), Ha
nepemblyKe mexay obpaTHbIM U NoJatoLmnm Tpybonposoaamu Tennoson cetn (cm. puc. 1, 2);

BK/IlOYEHUE U BbIKAKOYEHME NOAMUTOYHbIX YCTPOWUCTB ANA NoAAepKaHUA CTaTUYECKOro AaB/NeHu A B
cucTemax TennonoTpebneHma npm x HesaBUCUMOM NPUCOEAUHEHUN;

3aWMTy cucTeM noTpebneHus TennoTbl OT MOBbILWEHUSA AABAEHUA UAM TemnepaTypbl BOoAbl B
TpybonpoBoAax 3TUX CUCTEM NPU BO3MOXKHOCTM NPEBbILLIEHUA A0NYCTUMbIX NapaMeTPOB;

noafeprkaHue 3a4aHHOro AaBAeHUs BOAbl B CUCTEME ropAYEero BoA0CHabKeHus;

BK/IIOYEHME U BbIKNOYEHME KOPPEKTUPYIOLLMX HAaCOCOB;

610KMPOBKY BKAKOYEHMA PE3EPBHOr0 Hacoca Npu OTKAYEHUN paboyero;

3aWMTY CUCTEMbI OTOMNIEHWUS OT ONOPOXKHEHUS;

npekpaleHne nogaym Boapl B 6ak-akKyMynAaTOp AN B paclUMPUTENbHbIA 6aK Npu HE3aBUCUMMOM
NpUcoeauHeHMM CUCTEM OTOMNEHMA MO [OCTUNKEHUU BEpPXHEro YpPOBHA B 6ake M BKAKOYEHME
NoA4NUTOYHbIX YCTPOCTB NPU AOCTUKEHMUM HUKHETO YPOBHS;

BK/IlOYEHUWE U BbIK/IOYEHUE APEHAXKHbIX HACOCOB B NMOA3EMHbIX TEMN/I0BbIX MYHKTaX MO 3a4aHHbIM
YPOBHAM BOAbl B APEHAXKHOM NPUSMKE.

MpumeyaHne. ABTOMATU3aLMIO AEa3PALMOHHBIX YCTAaHOBOK pPeKOMeHAyeTca npeaycmaTtpuBaTh B
cooTtBeTcTBUM co CHuI 11-35-76.

8.3. [nAa yuyeTa pacxoda TenaoBbix MOTOKOB M pacxoda BOAbl NOTPeEOUTENAMM [O/MKHbI
npeaycmaTpuBaTbca npubopbl yyeTa TENJ0BON 3HEpPrMM B COOTBETCTBUM C "llpaBuaamm yyeTa OTnycKa
TEN/I0BOM 3Heprumn'.

8.4. lpn He3aBUCMMOM NPUCOEOMHEHUN CUCTEM OTOMJEHMA K TennoBbiM ceTAM caeayet
npeaycMmaTpmBaTb ropAYeBOAHbIV BOAOMEpP Ha TpybonpoBoae ANA NOANUTKM CUCTEM.

8.5. Pacxogomepbl U BOAOMEpPbI AO/IKHbI PAacCYMTbIBATLCA Ha MAKCMMasibHbIA YacoBOM pacxop,



TennoHocutensa no Mpun. 10 u noadbupaTbca Tak, YTOObI CTAaHAAPTHOE 3HAYeHWEe BepXHero npegena
n3mepeHuna 6b110 6AMKANWNMM NO OTHOLWEHMIO K 3HAYEHWUIO MAKCMMA/IbHOTrO YaCoBOIo pacxosa.

8.6. MprMeHeHMe B OTKPbITbIX CUCTEMAX TEMNJIOCHAOKEHUSA U CUCTEMAX FOPAYEro BOAOCHAbXeHMA
PTYTHbIX ANPMaHOMETPOB He AOMNYCKaeTCA.

8.7. [OnvHa npsambix y4vacTkoB TpybonpoBoga [0 W Nocne U3IMeEPUTENbHbIX YCTPOMCTB
pacxo4oMepoB A0/KHA ONPeAensTbCA B COOTBETCTBMU C MHCTPYKLUMAMM HA NpUbopBI.

8.8. Mpu nogaye oT UCTOUYHUKA TEMNOTbI NOTPEOUTENIO Napa HECKONbKMX Pa3/IMYHbIX NapameTpoB
[ONyCKaeTca A5 yyeTa BO3BPALLAEMOro KOHAEeHcaTa npeaycmaTpmBaTb O4MH pacxogomep Ha obuiem
KOHZEHCATONPOBOAE NOC/ie KOHAEHCATHbIX HACOCOB.

8.9. B TennoBbiIX NyHKTax C pacxodom Tennotbl 6osee 2,3 MBT, Kak npaBuio, A0MXKHbI
npeaycMmaTpmBaTbCA cnegytowme KOHTPOIbHO-U3MepUTE IbHbIE NPUBOoPLI:

a) MaHOMeTpbl CamOMULIYLLME - MOC/AE 3anopHON apmaTypbl Ha BBOAE B TEMAOBOW MYHKT
nogatowero u obpaTHoro TpybonpoBOAOB BOAAHbLIX TEMMAOBbIX CeTei, MNaponpoBOLOB MU
KOHAEHCAaTONPOBOLOB;

6) MaHOMeTpbI NOKasbliBatoLwme:

[0 3anopHOM apmaTypbl Ha BBOAE B TEM/I0BOM MYyHKT TPybonpoBOoA0OB BOAAHbLIX TEMIOBbLIX CETEN,
NaponpoBOAOB M KOHAEHCAaTONPOBOLOB;

Ha pacnpesennTeNbHOM U COOPHOM KOMIEKTOPAX BOAAHbIX TEMOBbIX CETEM U MAaponpoBOAOB;

nocne y3na CMeLleHus;

Ha NaponpoBoAax A0 U NOocae peAyKLMOHHbIX KNanaHoB;

Ha TpybonpoBoaax BOAAHbIX TEM/IOBbLIX CETEN U NAPONPOBOAAX 40 M NOC/E PEryAaTOPOB AABAEHUS;

Ha noJaroLwmx Tpybonposogax nocae 3anopHoM apmaTypbl Ha KaXKAOM OTBETBAEHUN K CUCTEMAM
notpebaeHnn TeN0Tbl M Ha 06paTHbLIX TPYOoNpoBOAaX 4,0 3aNOPHOM apMaTypbl - U3 cMcTeM NoTpebneHus
TEnoTbl;

B) WTyUepbl 419 MaHOMETPOB - 10 U NOC/e rPA3EBUKOB, PUNBTPOB U BOLOMEPOB;

r) TepmMOMETpbl Camonuiuyline - Nocsie 3anopHOM apmaTypbl Ha BBOAE B TEMJIOBOW MYHKT
TpybonpoBoaoB BOAAHbIX TEMNOBbIX CETEW, MAPONPOBOAOB U KOHAEHCATONPOBOAOB;

A) TepmomeTpbl NOKasbiBatoWwMme:

Ha pacnpegennTeNlbHOM U COOPHOM KOMJTIEKTOPAX BOASHbIX TEMIOBbIX CETEM U MAaponpoBOLOB;

Ha TpybonpoBoaax BOAAHbIX TEMJ/IOBbLIX CETEN MOC/E y3/1a CMEeLLeHus;

Ha nogatowmx n obpaTHbIX TPYOONPOBOAAX M3 KaXKAO0M cUCTeMbl NOTPebAeHUA TenaoTbl No xoay
BOAbl Nepes, 3aBUKKON.

8.10. B TennoBbIX NyHKTax € pacxo4om TenaoTbl 4o 2,3 MBT fo/XKHbI npeaycmaTpmuBaThbCA:

a) MaHOMEeTpPbI NOKa3blBaloLLME:

nocne 3anopHoMn apmMmaTypbl Ha BBOAE B TEM/I0OBOM NMYHKT TPYO6ONPOBOA0B BOAAHbIX TEM/OBbIX CETEN,
naponpoBOAOB M KOHAEHCAaTONPOBOLOB;

nocne y3na CMeLleHuns;

[0 W noc/ie perynaTopos AaBAeHNA HA TPYOOMNPOBOAAX BOAAHbIX TEMIOBbLIX CETEN U NAapoONpPoOBOAOB;

Ha NaponpoBoAax A0 U Nocne peAyKLUMOHHbIX KNanaHoB;

Ha noJaroLmx Tpybonposoaax nocae 3anopHoM apmaTypbl Ha KaXKAOM OTBETBAEHUN K CUCTEMAM
notpebaeHna TeN0Tbl U Ha 06paTHbLIX TPYOONpoBOAaX 4,0 3aNOPHOM apMaTypbl - U3 cMcTeM NoTpebaeHus
TENOTbI;

6) WTyLepbl 415 MaHOMETPOB:

[0 3aM0opHOI apMaTypbl Ha BBOAE B TEMN/JI0BOM MYHKT TPyH6ONpOBOA0B BOAAHbLIX TEMNOBbIX CETEN,
NaponpoBOAOB M KOHAEHCAaTONPOBOAOB;

[0 v nocne rpaseBuKoB, GUIbTPOB Y BOLOMEPOB;

B) TEPMOMETPbI NMOKa3blBatOLWME:

nocsie 3anopHoi apMaTypbl Ha BBOAE B TEMJIOBOM NYHKT TPy60ONPOBOA0B BOASAHbIX TEMNOBbLIX CETEMN,
NaponpoBOAOB U KOHAEHCATONPOBOAOB;

Ha TpybonpoBoaax BOAAHbIX TEMJ/IOBbLIX CETEN MOC/E y3/1a CMEeLLeHus;

Ha obpaTHbIX TpybonpoBoaax M3 cucTem NoTpebeHMa TENNOTbI MO Xo4Y BOAbI Nepes, 3a4BUKKaMMU.

8.11. loKa3sbiBalowWMe mMaHOMeTpbl U TepMoMeTpbl AO/KHbI NpeaycMaTpuMBaTbCA Ha Bxode WU
BbIxoAe TPybonpoBOAOB rpetolen 1 HarpeBaemoln BoAbl ANA KaxKAoM CTyneHW Bogonogorpesatenei
CUCTEM FOpAYEro BOAOCHabXeHUA 1 OToNIeHMUA.



8.12. MMokKasbiBaloLWme MaHOMETPbI A0MKHbI NpeaycMaTpmMBaTbCca nepes BCacbiBAOWMMK U Nocne
HarHeTaTe/bHbIX NAaTPYHKOB HACOCOB.

8.13. MMpu ycTaHOBKe camoOMULYLWLMX TEPMOMETPOB M MAHOMETPOB caedyeT npeaycmaTtpmsaTth
KpOMe HWMX Ha Tex e TpybonpoBoAax wWTyLepbl ANA NOKA3bIBAOWMX MAHOMETPOB M TUAb3bl AR
TepMOMEeTpPOB.

8.14. B cnyyasx Korga npubopbl yyeTa pacxoda TENNOTbl KOMMAEKTYIOTCA CaMOMULLYLLUMKU UK
MOKa3blBaOLLMMM PAacXoL0OMEPAMU, TEPMOMETPAMU U MaHOMETPAMM, NpeaycmaTpmBaTb Aybanpyowme
KOHTPO/IbHO-U3MepUTeNbHble NPpUBOpPbI He cneayerT.

8.15. ABTOMATM3auUMIO W KOHTPO/Ab YCTAHOBOK cbopa M BO3BpaTa KOHAeHcaTa cnepyet
npeaycmaTpuaTb B 06beme, ykazaHHom B CHul 2.04.07-86* ona KOHAEHCATHbIX HAaCOCHbIX.

8.16. [lna peaspaumoHHbIX YCTAaHOBOK CcneAyeT MnpeaycmaTpmsBaTb Cleaylouwme KOHTPOJIbHO-
N3MepuUTENibHbIE NPUOOPLI: TEPMOMETPbI NOKa3blBatOLLME, YKA3aTeNN YPOBHA BOAbI B 6aKax, MaHOMETpbI
MOKa3blBalOLME U CaMONULLYLLUE.

8.17. Ha mecTHOM wWwmuTe ynpasiaeHua cnegyet npeaycmaTpuBaTb CBETOBYIO CUFHAAM3ALUIO O
BK/IIOYEHUM pe3epBHbIX HACOCOB U AOCTUXKEHUN C/IeAyOLWMX Npeae/bHbIX NapameTpoB:

TemnepaTtypbl BOZAbl, NOCTynalowWein B CUCTEMY rOpsYero BOAOCHAOXKeHMA (MWMHMManbHasa -
MaKcumasnbHas);

OaB/ieHUs B 0bpaTHbIX TPybonpoBodax CUCTEM OTOMIEHMA KaxkAoro 34aHua uanm B obpaTHOM
TpybonpoBoge pacnpenenuTenbHblX CeTe OToMNAeHMA Ha Bbixoge u3 UTM  (MWUHUManbHble -
MaKCUMasibHble);

MWHUMaNbHOTO Nepenaza AaBAeHWI B nogatowem n obpaTHomM TpybonpoBoaax Temn0BoOM CETU Ha
BXOoZe U Ha Bbixoge n3 LUTI;

YPOBHel BOAbI /1M KOHAEHcaTa B 6aKkax M BOAOCOOPHbIX NPUAMKaAX.

Mpn npumeHeHUM perynaATopoB pacxoda TennoTbl Ha OTOMJEeHWe cneayetr npeaycmaTpuBaThb
CUTHANU3aLMIO O NPEeBbIWEHWUW 3a4aHHON BENIMYMHBI OTKJIOHEHUA PEFYIMPYEMOrO NapameTpa.

8.18. MeToguKka pacyeTa rpadMKoOB peryMpoBaHUA nogayu TenaoTbl Ha OTONJeHue y
notpebutenen, nNoAAEPHKMBAEMbIX CUCTEMOW aBTOMATU3aUMKM, NpPesycCMaTpMBaemol B Ten/0oBbIX
nyHKTax, npusegeHa B Mpun. 18. Mpu pacyete 3TUX rpaduKOB CnenyeT yuyuUTbiBATb NMPUHATLIN pPexum
perysnpoBaHusa OTNyCcKa TeNA0Tbl Ha UCTOYHUKE, BHYTPEHHWE TEMN0BbIAENEHUA B NOMELLEHMAX 303aHNM
N COOPYKEHUN, METEOPOIOTMYECKME YCAOBUA U 4.

9. ANCNETHEPN3ALMA N CBA3b

9.1. OMCTaHUMOHHbIM KOHTpO/b 3a paboToi obopyaoBaHWs M MapameTpamu TernJioHoCUTens
OCYLLECTBNAETCA B AUCNETYEPCKMX MNYHKTAX MpPeanpuAaTMA  TennoBbix ceTen, ob6beaguMHeHHOoM
aucnetyepcko  cnyxkbe (OAC) Kunoro palioHa, MPOMbILNEHHOTO W CEeNbCKOXO3ANCTBEHHOrO
npeanpuATUA UKW HA LWUTE YNpaBAeHMA NCTOYHMKA TeN0Thbl.

Mpy TennocHab)KeHMM OT KOTeNbHbIX MOLWHOCTbO 35 MBT M MeHee aucnetyepusauuio
npeaycmaTpuBaTb He peKomeHayeTcs.

9.2. AucneTtuepm3saLma oCyLLeCcTBNAETCA:

aBapuiiHO-NpeaynpeanTeIbHON CUrHAM3aLmMel NyTem nepeaaym o4HOro obLwero cBETO3ByKOBOro
CUTHANA O HapYLEHMAX PEXMMOB PaboTbl, NpeaycMoTpeHHoM B n. 8.17;

OVUCTaHUMOHHbIM yNpaBieHNem;

TeflemexaHu3aumel, Kak NpaBuIo, B TeleMEXaHU3UPOBAHHbIX CUCTEMAX TENIOCHABKEHUA.

Mpu otcytctBum OAC Ha NPOMBILWIEHHOM WM CEbCKOXO3ANCTBEHHOM MpPeanpuATUN cneayet
npeaycmaTpuBaTb aBapUHO-NpeaynpeanTeNbHY0 CUITHAAU3aLMil M3 MHAMBUAYANbHbLIX TEmnaoBbIX
nyHKToB B LITT.

9.3. lMcTaHUMOHHOE ynpaB/ieHMe cnenyet npeaycMmaTpmBaTb NP 0O6OCHOBAHUM A5 KNanaHoB,
perynpyroLmnx pacxos TeNNOTbl HA OTONNEHWE U FropaYee BOAOCHabXeHWe, B cOOTBETCTBMM C nn. 3.9,
3.10, 3.15 1 3.16 1 ana gpyroi apmaTypbl U 060pyA0BaHUA.

9.4. Npn TenemexaHmsaumm NnpeagycmaTpmBatoTcA:

a) TenensmepeHme no BbI30BY CAeAyOLWMX NapaMeTpPOB TENJIOHOCUTENA:

TemnepaTtypbl BOAbl B nogatolem Tpybonposoae Tensoson cetn Ha Bxogae B LTI wam UTI npu
otcytctBum  UTM.  [Ana  Xuabix M 0OWECTBEHHbIX 34aHWI  TeneMamepeHue TemnepaTypbl



npeaycmaTpmsaeTca ogHo Ha Bce LTI n UTIM B JaHHOM MUKpPOpanoHe Npu TensocHabXeHnn oT ogHoro
WCTOYHMKA TEeNNOTblI;

TemnepaTypbl BOAbl B nogawowem M obpaTHOM TpybonpoBoAax CUCTEMbI OTOMNEHUA KaKAOTO
34aHuA;

6) TenecMrHanmsauma nytem nepesayvm ogHoro obuiero CBETO3BYKOBOrO CUrHasa O HapyLUEeHUAX
pexxumos paboTbl, NpeaycmoTpeHHoro n. 8.17;

B) TeneynpasaeHue npm o6ocHOBaHUM B 06bemMe, yKazaHHOM B M. 9.3.

9.5. lns TennoBbIX NYHKTOB Npu pacxoge Tennotbl 2,3 MBT 1 6onee cnepyeTt npesycmaTpmsaTb
TenedOoHHYIO CBA3b C AMUCMNETYEPCKUM MYHKTOM.

10. TPEEOBAHMA NO CHUMEHUIO YPOBHEN LLIYMA U BUEPALMN
OT PABOTbl HACOCHOIo O6OPYOBAHWMA

10.1. TpeboBaHMA HacToAWEro pasgena AOMAXHbl cobnoaatbCs B UENAX NpeaoTBpalLeHUs
npesblleHUsA YPOBHeN WyMa 1 Bubpaunu, gonyckaemolix FOCT 12.1.003, FOCT 12.1.012 n CHuM 1I-12-77
B 34@HMAX CO BCTPOEHHbIMM TEMIOBbIMU NMYHKTaMU U BM3/1EXKALLUNX K TEM/TOBLIM MYHKTAM.

MpumeyaHne. TpeboBaHWS HACTOALLEro pasfdesna PacnpoCTPAHAITCA Ha TENJIOBble MYHKTbI
MPOMbILLJIEHHbIX WU CEJ/IbCKOXO3AMCTBEHHbIX NPEeAnpPUATUA, €CN OHU MNPeayCMOTPEHbl TEXHUYECKUM
331aHMEM Ha NPOEKTUPOBAHUE TEMIOBOIO MYHKTA.

10.2. TennoBble NyHKTbI, 06opyayeMble HacoOCaMu, He AOMNYCKAEeTCA pa3mellaTb CMeXHO, Noa uim
Hag MNOMELLEHUAMU KWUAbIX KBAPTUP, CMAANbHbIX W WUIPOBbIX AETCKUX AOOLIKONbHbIX YYPEXAEHWUN,
CManbHbIMW MOMELLEHUAMM LKOA-UHTEPHATOB, FOCTUHUL, OOLLEXMUTUIA, CaHaTOpMeEB, AOMOB OTAbIXa,
NaHCMOHATOB, MasaTamMu U OMNepPaLMOHHbIMU 6ONbHUL, NOMELWEHUAMN C OAUTENbHbIM NpebbiBaHMEM
60NbHbIX, KabMHETAaMKN Bpayel, 3pUTENIbHbIMU 3a/1aMM 3PENULLHbIX NPEANPUATUI, 38 UCKIKOYEHUEM TEX
MyHKTOB, rae ycTaHaBauBatoTca bechyHOameHTHble Hacocbl, obecneuymBalowme ypoOBEHb 3BYKOBOIo
OAaBNEHUNS B CMEXKHbIX MOMELLLEHMAX, HE NPeBbIWatoWmii 4onyctumblin no CHuM 11-12-77.

MNpumeyaHue. Ha TenioBble NYHKTbI, B KOTOPbIX MPeAyCcMaTPMBaETCA YCTaHOBKA 6bechyHaaMEHTHbIX
HacocoB, TpeboBaHMA HACTOALLErO pasaena He PacnpoCTPaAHAOTCS.

10.3. MuHMUManbHOE pPacCToAHMNE B CBETY OT OTAE/IbHO CTOALWMX HazeMHbIX LTI 40 HapyXHbIX CTeH
NMOMELLLEHWM, NepeymncsieHHbIX B M. 10.2, 4O/NXKHO NPUHMMATLCA HE MeHee 25 m.

10.4. HapykHble orparkgatowme KOHCTPYKLUMM HA3eMHbIX TenaoBbIX MYHKTOB AO0/XKHbl MMeETb
BE/IMYMHY U30NALLUM OT BO3AYLLHOIO Wyma, onpegensaemyto B cootsetctenm co CHull 11-12-77.

10.5. Hapy»KHble ABepu 1 BOPOTA TEM/I0BbIX MYHKTOB HEe A0/IKHbI, KaK NpaBuao, bbiTb HanpaB/eHbl
B CTOPOHY NOMELLEHWUI, nepevncneHHblx B n. 10.2, U AO/MKHbI UMETb YNAOTHEHWE MNPUTBOPOB C
OOMNyCKaemMblM 33a30pOM Mo nepumeTpy He Bonee 1 m. [lonyckaeTca pasmellaTb HapyKHble ABepU U
BOPOTA B CTEHaX TEMJIOBbIX MYHKTOB, O0OpalleHHbIX B CTOPOHY Haubonee yAaneHHOro M3 yKasaHHbIX
NnomeLLEeHWNN.

10.6. Heobx04MMOCTb NPUMEHEHMUA TAYLWIUTENEN WYMa Ha BEHTUAALMOHHbIX MPOEeMax B HapyXKHbIX
orpaxkAeHusx, 3ByKonoraowgatowen ob6JMLOBKM CTEH M NOTONAKA M BbIGOP MX KOHCTPYKLMMU LOSKHbI
onpeaenAaTbca pacyeTom.

3ByKonoraowatoLLan 061MLOBKA A0NKHA NPeayCcMaTPMBaTbCA U3 HECTOPaeMbIX MaTepPUanos.

10.7. B oTAENbHO CTOALMX TENOBbIX MYHKTAX TOALWMHA BETOHHOIO N0Aa A0/KHA NPUHUMATBLCA He
MeHee 0,2 M MO NecY4aHOW MoAcbinKe TOAWMHON He meHee 0,2 m. MpK 3TOM B HA3eMHbIX TEMN/I0BbIX
MYHKTaX MON LO/MKEH OTAENATbCA OT HAPYMKHbIX OrparkAatoLUMX KOHCTPYKUMI 3a30pOM LUMPUHOMN He
meHee 0,05 m ¢ 3anosHEHMEM ero Neckom.

10.8. B oTaenbHO CTOAWMX TEnAOBbIX MNYHKTAaX PEeKoOMEeHAyeTCA npeaycMaTpuBaTb MKeCTKoe
KpensjeHne HAcocoB K PyHAAMEHTY, @ BO BCTPOEHHbIX WU MPUCTPOEHHbIX TENIO0BbIX MYHKTaX Hacochbl
cnepyetr yCTaHaB/AMBaTb Ha BUOPOM3OAMpPYOWME OCHOBAHMA, KaK MpPaBWUAO, C MPYKUHHbIMU
BMbponsonaTopamm.

Ons coegnHeHuna TpybonpoBoaoB ¢ NaTpybKamm HAcOCOB AOJIKHbI NMpeaycMaTpmuBaTbca rmMbkue
BCTaBKW ANMHON He meHee 1 M, ycTaHaB/AMBaeMmble, Kak MpaBW/IO, B FOPM3OHTA/IbHON NAOCKOCTW. B
KayecTBe IMOKMX BCTAaBOK Mpu Temnepartype TensioHocuTtens o 100 °C pekomeHAyeTca MpPUHUMATbL



pe3MHOBbIE HANOPHbIE PyKaBa C TEKCTUAbHbIM Kapkacom no NOCT 18698.

B oTAENbHO CTOALLMX TEMNNOBbLIX MYHKTAaX TMOKME BCTaBKU AOMYCKAETCA He NpeaycMaTpuBaTh.

10.9. B mecTtax BBOZa TpybOMPOBOAOB, MAYWMX OT OTAE/NbHO CTOAWMX WAM MPUCTPOEHHbIX
TENNOBbIX MYHKTOB, B 34aHWA ECTKas 3agefika Tpyb B cTeHbl U QyHAAMEHTbI 3TUX 343HWUA He
JonyckaeTca.

Pasmepbl 0TBEPCTUIA ANA NpoNycKa Tpyb Yepes cTeHbl U GyHAAMEHTbI fOIKHbI 06ecneunBaTh 3a30p
MeXay MNOBEPXHOCTAMMU TENAOU30NALMOHHOM KOHCTPYKUMU TPyObl M CTPOUTENBHOU KOHCTPYKLMEN
3aaHuA. [lna 3aaenku 3asopa cnegyet NPUMeEHATb 31aCTUYHbIe BOAOra3oHenpoHULLaemMble maTtepuansl.

HenoaguKHble onopbl Ha 3TUX TPYBONPOBOAAX AO0/IKHbI PAa3MeLLATbCA HA PAcCTOSHUW He MeHee
yem 2 M OT Hapy»KHOW CTEeHbI 34aHuA.

10.10. Bo BCTPOEHHbIX W MPUCTPOEHHbIX TEMIOBbIX MYyHKTax Mo onopbl Tpybonposoaos u
obopynoBaHMA NpU  UX  KPEMJIeHUM K CTPOUTE/IbHbIM  KOHCTPYKUMAM  34aHMA  Heobxoanmo
npeaycMmaTpmBaTb BUOPOM3OAUPYIOLWME MPOKNALKM, B KAYeCTBE KOTOPbIX PEKOMEHAYETCA NPUMEHATb
pe3nHoBble BUBPOU3ONATOPbI (KOBPUKHK).

11. AONOJ/THUTE/bHbIE TPEEOBAHUA K MPOEKTUPOBAHUIO
TENJIOBbIX MYHKTOB B OCOBbIX MPUPOAHbIX
N KNIMMATUYECKUX YCNNOBUNAX CTPOUTE/IbCTBA

OBLUME TPEBOBAHMA

11.1. Npun NPOEKTUPOBAHMM TEMNIOBLIX MYHKTOB B PallOHAx C CEMCMMYHOCTbIO 8 6annos u 6osee Ha
BEYHOMEP3/bIX TPYHTAX, Ha MoapabaTbiBaemMblXx TEPPUTOPUAX WM B pPalioOHaAX C MPOCAZOYHbIMK OT
3amaumBaHusa rpyHTamu Il TMna Heobxoammo cobatogaTb TpeboBaHma CHulM 2.02.01-83, CHuM 1I-7-81*
(n3m. 1995 r.), CHuM 2.02.04-88.

Mpwu pasmeleHnn 6akoB Ha NpocafoudHbIX rpyHTax Il TMNa cnepyeT cobaoaaTh TakKe TpeboBaHMA
CHuM 2.04.02-84*.

MpumeyaHue. Mpy NpocafoYHbIX FPyHTax | TMNa TensioBble MYHKTbl NPOEKTUPYIOTCA 6e3 ydyeTa
TpeboBaHUI AaHHOrO pasgena.

PAMOHbI C CENCMMYHOCTbBIO 8 U 9 BAI/1I0B

11.2. PacyeTHasa CEMCMUYHOCTb ANA 34aHUIN TENNOBbLIX NYHKTOB A0/1XHa NPUHMMATbLCA OANHAKOBOM
C YCTaHOB/IEHHOM PacYeTHON CEMCMUYHOCTLIO AN1A 34aHMN, 0BCNYKMBAEMbIX TENIO0BbIM MYHKTOM.

11.3. BbicOoTa 34aHMI Ha3eMHbIX TEMJIOBbIX MYHKTOB HE A0/1XKHA NpeBbiwaTb 4 M.

11.4. 3anopHasa, peryavpyrowas n npeaoxpaHnTenbHaa apmaTtypa He3aBMCMMO OT NapameTpoB
TenaoHocuTenen u gnameTpos TPyb A0MKHA NPUHMMATLCA CTa/IbHON.

11.5. B mecTtax npucoegmHeHus TpybonpoBOAOB K Hacocam, Bogonogorpesatensam u Hakam
OOJ/IKHbI  NPeaycMaTPUBATLCA  KOHCTPYKLMM  KOMMEHCALMOHHbIX  YCTPOMCTB, obecneunsatowme
NPOAO/IbHbIE U YI/I0Bble NepeMeLLeHMA TpybonpoBoaoB. [JonycKaeTca NpUMeHeHUe rMbKUX BCTAaBOK NO
n. 10.8 HacToALLero csoga npasua.

11.6. B mectax npoxoza TpybonpoBoLOB TemnaoBbiX ceTel yepe3 GyHAAMEHTbI U CTEHbI 34aHUIA
TENNOBbIX MYHKTOB 33a30p MEXKAY NOBEPXHOCTbIO TEMIOM30NALMOHHON KOHCTPYKUMWN Tpybbl, BEPXOM U
CTEHKaMM Npoema AO0JIKeH npeaycmatpmsaTbesa He meHee 0,2 m.

[na 3apenkun 3asopa cneayet NpUMeEHATb 31acTUYHbIE BOAOra3oHenpoHULaemble matepuansbl.

PAMOHbI BEYHOMEP3/1bIX TPYHTOB

11.7. Npu pacyete Tpyb6ONPOBOAOB Ha CAMOKOMMEHCAUMIO TEMJIOBbIX YOJAMHEHUNA C Lenbto
MoBbILWEHMA TMOKOCTM y4acTKoB TpyOONpoBOAOB MeXAY HENOABUKHbIMW ONOPaMM PacyeTHOE TensoBoe
YAJIMHEHMWE yYacTKa cneayeT ysennymeatb Ha 20%.

11.8. 3paHMA W COOPYXEHUA TEenaoBbiX MYHKTOB caedyeT MNpPOeKTUMpPOoBaTb HAA3EMHbIMU C
BEHTU/IMPYEMbBIMW MOAMONbAMM.

11.9. Npoknaaky TpybonpoBoaos ciaenyeT npedycMaTpuBaTh Bbille YPOBHA Nosa. YCTPOICTBO B



NnoJsly KaHa/n0B N MPUAMKOB He LONYCKaeTCA.

11.10. Ona onopokHeHMA 0bOpyaoBaHMA M TPybONPOBOAOB TEMJOBOrO MyHKTa WU CUCTEM
notpebneHna TennoTbl cieayeT NPeaycMaTpMBaTb CUCTEMY ApPEeHaXka M CMBa BOAbl, UCKIKOYALOLLYIO
BO34,EeNCTBME TENNOTbI HA FPYHT.

11.11. Yucno napannenbHo paboTalowmx BogononorpesaTeneit ANA CUCTEM OTOMNAEHUA AOMKHO
ObITb HE MeHee ABYX, PacCYMTaHHbIX Ha 75% NPoOU3BOAUTENBHOCTU KaXAabli, @ AN1A CUCTEMbI OTOMIEHUA
3[aHWNIN U COOPYKEHWUI, HEe AOMYCKAIOLWMX NepepbIiBOB B Nogaye TenaoTol, - Ha 100%.

11.12. TMpu nNpuUMEHeHMM apMaTypbl OOLLENPOMBIWIEHHOrO HA3HAYeHUA WU Kpenexa,
M3roTOB/IEHHOIO W3 YINepoAUCTOM CTanu, LO/MKHbI cOb6NOAATLCA MepOoNnpUATUA, UCKAOYatoLwme
BO3MOHOCTb CHUXEHUA TemnepaTypbl cTaan HUKe muHyc 30 °C npu TPaHCMOPTUPOBAHUK, XPAHEHUM,
MOHTA)Ke M 3KCMIyaTauum.

11.13. 3arnybneHue 6aKkoB ropaYyeit Bogbl M KOHAEHCATHbIX 6HAKOB HUMKE NAAaHUPOBOYHbIX OTMETOK
3eMAU NPU CTPOUTENbCTBE Ha BEYHOMEP3/bIX FPyHTax no npuHumny | (c coxpaHeHuMem Mep3noro
COCTOSIHMA TPYHTOB) He AOMNyCKaeTcA.

MOAOPABATbLIBAEMbIE TEPPUTOPUN

11.14. NMpu NPOEKTUPOBAHUM TEMNNOBbLIX NMYHKTOB Ha noapabaTbiBaeMbiX TEPPUTOPUSX AO0JIXKHbI
cobnopaTtbes TpeboBaHma nn. 11.4 - 11.6.
11.15. Ycmnma oT HeNnoABUKHbIX ONOP He A0JIKHbl NepeAaBaTbCA Ha KOHCTPYKUMIO 34aHWIA.

MPOCAAOYHBIE OT 3SAMAYUBAHWNA TPYHTHI

11.16. Moa nonamu TenaoBbIX NYHKTOB M GakaMu cneayeT npeaycMmaTpmBaTb YNNOTHEHUE TPYHTA
Ha raybuHy 2,0 - 2,5 m. KOHTYp yNAOTHEHHOIO FpyHTa OCHOBaHWA A0/KeH 6biTb Bonblie rabapuTos
COOpYyXeHua He meHee Yem Ha 3,0 M B KaXKayto CTOPOHY.

Monbl JOMKHBI 6bITb BOAOHEMNPOHULLAEMbIMU U UMETb YKNOH He MmeHee 0,01 m B CTOpPOHY
BOAOCOOPHOro BOAOHENPOHMULLAEMOTO NPUAMKA.

B mecTax conps)KeHua MNONOB CO CTEHaMW AO0JIXKHbl NpeaycMaTpmBaTbCA BOAOHENpOHMULAaeMble
NANHTYCbI Ha BbicoTy 0,1 - 0,2 m.

11.17. PaccToAHWe OT 6aKOB-aKKyMYyAATOPOB M KOHAEHCATHbIX 6AaKOB, pa3meLLLaeMblX BHE TEM/IOBbIX
MYHKTOB, A0 343aHWMA U COOPYXXEHW [OO0MKHO ObiTb: MpPM  TPYHTOBbIX YycnosBuAx |l Tuna (c
BOAOMPOHULAEMbIMW MOACTUNAIOWMMMN TPYHTaMK) He meHee 1,5 TONLWMHbBI NPOCaA0YHOro CNoA; Npu
rpyHTOBbIX ycnosuaAx |l TMna (c BoAOHENPOHMLAEMbIMU NOACTUNAIOLWMMU TPYHTAaMM) HE MeHee Tpex
TO/ILMH NPOCAA0YHOrO €108, HO He 6onee 40 m.

11.18. NpoknagKy TpybonpoBoAoB caeayeT npeaycmaTpmsBaTb, Kak NPaBuIo, Bbllle YPOBHSA Mosa.

JonycKaeTcsa npoknagka TpybonpoBoA0B B BOAOHENPOHMLL@EMbIX KaHaNax.

11.19. B mectax npoxofa TennoBbix ceTel yepe3 GyHAAMEHTbl UM CTEHbl 30aHUI TEMNOBbIX
MYHKTOB 3330p MeXAY MOBEPXHOCTbIO TEMIOU30NALMOHHONW KOHCTPYKUMKM TpybonpoBoaa M Bepxom
(HM30M) oOTBEPCTMA AO/MKEH NpeaycMaTpuMBaTbCA C YYETOM BO3MOMKHOW MNPOCAZAKW 34aHUA WM
COOpYyKeHus.

MpunoxeHue 1

MWHUMA/BbHbLIE PACCTOAHNA B CBETY OT CTPOUTE/IbHbIX
KOHCTPYKLIMW [0 TPYEOMPOBOAOB, OEOPYI0BAHMA, APMATYPbI,
MEXAY NOBEPXHOCTAMM TEM/TON30NALMOHHbBIX KOHCTPYKLINI
CMEXHbIX TPYBOMPOBOAOB, A TAKXKE LUMPUHA MPOXO40B

Tabnnua 1



MUHMMaNbHbIE PacCTOAHUA B CBETY OT TPY60NpPOBOAOB 40
CTPOUTENbHbIX KOHCTPYKLMI U A0 CMEXKHbIX TPy60onpoBoa0B

Y CIJIOBHEI PacCcTosHME OT IOBEPXHOCTM TEIJIOM3O0JIALIMOHHOMN
oMaMeTp KOHCTPYyKLUMM TPyOONPOBOIOB, MM, HE MeHee
Tpybonpo-—
BOIOB, MM 0O CTEeHH o 0O roJjia|no MNOBEPXHOCTM TeIJIou30-—
[IEPEKPEITUSA JISLUMOHHOW KOHCTPYKLMM
CMEXHOTO TpybOomnposona
10 BepTUKAIIN I10
TOPMU3OHTAIIN
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
IpuMmeuanme. Ilpu PEeKOHCTPYKLMM TEeIJIOBLIX IIyHKTOB c
MICIIOJIb 30BaHMEM Cyle C TBYIOIX CTPOUTEJIbHEX KOHCTPYKLUM
OonyckaeTcs OTCTyIJIeHME OT PpPas3MepoB, YKaBaHHEX B IOaHHOM
Tadbnuie, HO C ydeToM TpebOoBaHUM 1. 2.33.

Tabnuua 2

MuHMManbHaa WUpUHa NPOXoa08

HavMmeHOBaHMEe OOOPYIOBAHMS U CTPOUTEJBHHX [ImprHa NPOXOIOB B
KOHCTPYKUUM, MeXIy KOTOPHMM IPpenyCMaTpMBalTCH cBeTy, MM, He
IPOXOIEL MeHee
Mexny HacocamMM C DJIEKTPOOBUIATEJIAMU 1,0

Hanpsxenuem o 1000 B

To xe, 1000 B u GoJjee 1,2
Mexnoy HacoCaMy M CTEHOM’ 1,0
Mexny HacocaMM M paclpelefIMTeJIbHBIM MUTOM WMJIM 2,0
mmToM KUIIMA

Mexny BHCTYMNAKRIMMMY YaCTsAMM OOO0PYIOOBAHMUS 0,8
(BomonomorperaTesiel, I'PSA3€BUKOB, DBJIEBATOPOB

M OPp.) WM BECTYNAOIMMM YaCTAMY OOOPYyHOOBaHUS

VI CTEeHOM

OT noJja MM [NEPEeKPETUA OO NOBEPXHOCTU 0,7

TEIJIOU3OJIALMOHHEX KOHCTPYKUMM TPYyOOIPOBOIOB
IOna oOCayXMBaHMS apMaType M KOMIIEHCATOPOB (OT
CTeHH OO (JaHLla apMaTypbl MM OO KOMIIEHCAaTOopa)
opy nouaMeTrpe TpyO, MM:

no 500

or 600 mo 900

HpM YCTaHOBKE IIBYX HaACOCOB C 3JIeKTpooBuUIaTe—
JIAMM Ha OOHOM OGyHIDaMeHTe 0e3 Npoxona MexXOy
HVMIM, HO C obecrneueHueM BOKPYT CﬂBoeHHOﬁ
YCTAaHOBKU HpOXOHOB

= O O
~
O J o

~




Tabaunua 3

MUHUMaNbHOE PaccToAHME B CBETY MeXay Tpybonposogamm
N CTPOUTENbHBIMUW KOHCTPYKUMAMMU

HamMeHOBaHME PaccrogHue B
cCBeTYy, MM,
He MeHee

OT BHICTYyNAKIMX YaCTEMW apMaTypPh MM OOOPYIOBaHUS 200
(C yueToM TEeIJIOMBOJIALUMOHHON KOHCTPYKLMM) IO CTEHE
OT BHICTyIAKIMX YacTelM HAaCOCOB C BJIEKTPOIBUIATEeJISIMU 300

HanpsxenueM 1o 1000 B ¢ mmaMeTpOM HAIIOPHOTO
natpybka He Oojiee 100 MM (mIpM yCTAaHOBKE y CTEHH
fes3 npoxona) OO CTEeHH

Mexny BEHCTYyIARIMMM YaCTSAMM HACOCOB M BJIEKTPOIBMUIA— 300
TeJley IIpU YyCTAaHOBKE IBYX HACOCOB C BJIEKTpOoIBUIaTe-—
JIAMM Ha OIOHOM QyHIaMeHTe Yy CTeHH 0es3 Npoxona

OT diaHLla 3aIBMXKM Ha OTBETBJIEHUM IO [NOBEPXHOCTU 100
TEeNJIOM3OJISALUMOHHON KOHCTPYKLMM OCHOBHEIX TPYO
OT BHIBMHYTOT'O WNMHIEJNS 3aIBMXKM (MM WTypBaja) 100
OO CTEeHB UM HepeKprTHusa npu D <= 400 MM
N

To xe, npum D >= 500 MM 200

Y
OT moJjla OO HHM3a TEeNJOM3OJIALUMOHHOM KOHCTPYKLUM 100
apMaTypPEL
OT cTeHH MWIM OT (QJilaHLla 3aIBMXKM IO WTYLEPOB 100
IOJIS BHIIYyCKa BONE MJIM BO3IOYyXa
OT moJia MY MNEPEKPHTUS OO MNOBEPXHOCTM TEIJIOM30-— 300

JISUMOHHOM KOHCTPYKUMM TPYO OTBETBJIIEHUM

MpunoxeHue 2

METOAMKA ONPEAENEHNA PACHETHOM TEM/IOBOW
NPOM3BOAMTE/IBHOCTM BOAONOAOMPEBATE/IEM OTON/IEHNA
N TOPAYEITO BOOAOCHABXEHNA

o S,
1. PacueTHyto TennoBy0 NPOU3BOANTENBHOCTb BOAONOAOrpeBaTenemn Q ? , BT, chepgyet npHumaTtb

MO pacyeTHbIM TEMN/I0BbIM MOTOKAM Ha OTOMJIEHME, BEHTUAAUMIO W ropsadYee BOAOCHAbXKeHWe,
npuBeLeHHbIM B MPOEKTHOM AOKYMEHTALLMKN 34aHUA N COOPYKEHUMN.

Mpw OTCYTCTBUM NPOEKTHOMN AOKYMEHTALLMKN AOMYCKAETCA ONpeaenATb pacHeTHbIE TENNOBbIE MOTOKM
B COOTBETCTBUK C YKazaHuammn CHuM 2.04.07-86* (nNo yKpynHEHHbIM NoKasaTensm).

(%) N
2. PacyeTHylo TenoByo NPOM3BOAUTENLHOCTL BOAOMNOAOrPEBATENEN AN CUCTEM OTOM/IEHUA Qop
cneayet onpeaenaTb NPU PacyeTHOM TemMepaType Hapy»KHOro BO3AyXa A4/1A NPOEKTUPOBAHNA OTOMIEHNA

to ,°Cn NMPUHNUMATb MO MaKCUMaJ/IbHbIM TEMN1IOBbIM MOTOKam Qo onpeagenAaemMbim B COOTBETCTBUU C

max ’
yKasaHuem n. 1.

MpM HEe3aBUCMMOM TMNPUCOEAMHEHUM CUCTEM OTOMJIEHUA U BEHTUAALUMWU Yepe3 obLwui
BoAonoaorpesaTesib pacyeTHaa Tenj0Bana NPOU3BOAUTENbHOCTb Bogonoaorpesartens, BT, onpegendaerca
NO CyMMe MaKCMMa/IbHbIX TENIO0BbIX NMOTOKOB HA OTOM/JIEHNE U BEHTUNALMIO:



Qgp = Qomax + vaax *

3. PacyeTHylO Ten/0BYy0 NPOVU3BOAMTE/IbHOCTb BOAONOAOrpeBaTesniei, BT, ana cuctem ropadero

S,
BOAOCHabKeHMA C y4eToOM NoTepb TEMNOTbl NOAAIOWMMU U LLUPKYNALMOHHBIMK TpybonpoBoaamu th,

BT, cnepyet onpegenAtb Npu TemnepaTtypax BOAbl B TOYKe M3/0Ma rpaduka TemnepaTtyp BoAbl B
COOTBETCTBMM C YKa3aHMAMM M. 1, @ Npn OTCYTCTBUM NPOEKTHOM AOKYMEHTALUM - NO TENIOBbIM NOTOKaM,
onpeaensembim No cnegyowmm bopmynam:
npyv HaAMuMM BGAKOB-aKKYMY/NATOPOB HarpesaeMol BOAbl Yy noTpebuTenein - no cpegHemy
TENNOBOMY MOTOKY Ha ropsvyee BOAOCHAOKeHWe 33 OTONUTENbHbIN Nepuog, onpegensemomy no n. 3.13,
Qh
P __ T
a CHulM 2.04.01-85, no dopmyne Qh =~ WK B 3aBMCMMOCTM OT NPUHATOrO 3anaca TensoTbl B 6akax

1,2

no Mpwun. 7 n 8 ykasaHHol rnasbl (nam no CHuM 2.04.07-86* - Zp = th );

Nnpu OTCYTCTBMM HAKOB-aKKyMyaTOPOB HarpeBaemom BoAbl Y notpebuTenei - o MakCMmanbHbIM
TEennoBbIM MOTOKaM Ha ropsyee BoAoOCHab)KeHwe, onpegensembim no n. 3.13, 6 CHulM 2.04.01-85,

s, h S,
O, =0, (umno CHuM 2.04.07-86* - Q)" =0, . ).

4. an OTCYTCTBUUN OaHHbLIX O BE/NYMHE NOTEPL TENNOTbI pr60I'IDOBO,CI,aMM Cncrtem ropadvero
BOAOCH36)K€HMFI AONYyCKaeTCA TensoBble NMOTOKM Ha ropadyee BOAOCHaG)KeHMe, BT, onpeaenATtb no
dopmynam:

NpW HaIMYNKU BAKOB-aKKyMYNaTOPOB

C

O =3’—6-Ghm(55—tc)(1+km); (1)

NPV OTCYTCTBUM BAKOB-aKKYMYyNATOPOB

c

thax = R ’ (Ghmax + Ghmcan )(55 - tc ) ’ (2)

roe km - KO3pPUUMEHT, yuMTbIBAOWMIA NOTEPM TenaoTbl TPybonpoBogamMM CUCTEM FOpsAYEero

BOAOCHabKeHUA, NpMHMMaembli no Taban. 1.

Tabnunua 1
Tunel CUCTEM TOpsAYero BOINOCHaOXeHMS KoododmumeHT, YUMTHBALINIA
IIOTEPU TEIJIOTH
TpybonpoBomaMmm, k
TII
IpyY HaJIUUUU 0es3 TEeNnJIOBHX
TEIJIOBHIX CeTeM|ceTey Topgadero
TopaYero BOOOCHaOXeHUS
BOINOCHAOXeHUS
rnocJjie ITII
C MBOJIMPOBAHHEIMM CTOSAKaMu 0e3 0,15 0,1
IIOJIOTEHLeCYUTEeJIeEN
To xe, C IOJIOTEeHLEeCYUMUTeIMHA 0,25 0,2
C HeM3O0JIMPOBAHHBIMM CTOSKAMMU U 0,35 0,3
IIOJIOTEHIIE CYUTEJIIMMA




MpX OTCYTCTBMM AaHHbBIX O KOJIMYECTBE M XapaKTEepPUCTMKe BOAOPa3bopHbIX NpuboOpoB YacoBow

pacxog ropauei sogbl G, . Ans xuAbix paiioHOB fonycKaeTca onpeaenats no dopmyne

Ghmax = k'{ ) ZGhm , (3)

roe kq - K03 PULMEHT YaCcOBOM HEPaBHOMEPHOCTM BOAOMNOTPEDNEHUSA, MPUHUMAEMbI MO Tab. 2.

Tabaunua 2

UycreH— 150 |[250(350(500 |700{1000]1500(2000(2500|3000|4000(5000|6000|7500[10000(20000
HOCTBb
KUTEJen

Kosddmum-|5,15(4,5|4,1|3,75|3,5|3,27|3,09(2,97|2,9 |2,85(2,78|2,74|2,7 |2,65| 2,6 2,4
€HT uYaco-
BOM He-
paBHOMED—
HOCTU
BOJOMNOT—
pebyieHus
k

9

MpumedaHue. s cucTem ropsyero BoAOCHaOKeHUA, 06CNYKMUBAOLWNX OAHOBPEMEHHO KWUJble U
obuiecTBeHHble 34aHUA, KO3GOULMEHT YAacOBOM HEPABHOMEPHOCTU caedyeT MPUHMMATb MO Cymme

UMCNEHHOCTU XKUTENEN B HKUMbIX 30aHUAX U yC}'IOBHOﬁ YUCNEHHOCTU XuTenem Uycn B O6LLI,eCTBEHHbIX

34aHuUAX, onpeaensemoit no popmyne

U, =0,25 Go™ | (4)

o0 o A
rae Ghm - CpeaHun pacxoa Boabl Ha ropavee BO,EI,OCHa6)KeHVIe 3a OTOMUTE/NIbHbIN Nepuoa, KF/LI,

ONs 06LeCTBEHHbIX 34aHUM, onpeaensaemblit no CHulM 2.04.01-85.
Mpy OTCYTCTBUM AaHHbIX O Ha3HaYeHUM obLLEeCTBEHHbIX 34aHUA AOMNYCKaeTca Npu onpeaeneHun

K03pPULMEHTA YaCOBOWM HEPABHOMEPHOCTM MO TabA. 2 YCNOBHO YMCAEHHOCTb KUTENer NPUHMMaTb C
KoapopumumneHTom 1,2.

MpunoxeHue 3

METOAMKA ONPEAENEHNA NAPAMETPOB 1A PACHETA
BOAONOAOrPEBATENEN OTONNEHUA

1. PacyeT noBepxHOCTM Harpeea BogonogorpesaTesnei otonneHua F, M2, npoBoguTcs nNpwu
TemnepaTtype BOAbl B TEMN/IOBOM CETU, COOTBETCTBYIOLLEN PAcYeTHON TeMnepaType Hapy»KHOro BO3ayXa

Ry
ONA NPOEKTUPOBAHUA OTOMIEHUSA, U Ha pacyeTHY NPOU3BOAUTENLHOCTb Qop, onpeaeneHHyto no Mpua.
2, no ¢popmyne

sp
I
kAt

cp

,(1)



2. TemnepaTypy HarpeBaemol BoAbl CaeayeT NpMHUMATh:

Ha BxoJe B Bogonogorpesatenb 7, - pPaBHOW TemnepaType BoAbl B obpaTHom Tpybonposoae
CUCTeM OTOMIEHMA NPU TeMnepaType Hapy>KHOro Bo3ayxa [ ;

Ha BbIxo4e 13 Bogonogorpesarena 7, - paBHOW TemnepaTtype BoAbl B nogatollem Tpybonposoae
Tennosbix ceter 3a LUTN wam B nopatowem TpybonposBose cuUCTEMbl OTOMNJEHMA MPU YCTAaHOBKE
Bogonogorpesatens B UTM npu TemnepaType HapyXHoro Bosayxa .

MpumeyaHue. NMpu HE3aBUCMMOM NPUCOEAUHEHUN CUCTEM OTOMIEHUA U BEHTUNALMK Yepes 00 M
BoAONoOAOrpeBaTenb TeMnepaTypy Harpesaemoi Boabl B obpaTHom TpybonpoBoae Ha Bxo4e B
Bogonojgorpesatenb cnegyet onpepenAatb C yy4eTomM TemnepaTtypbl BOAbl NOCne npucoeauHeHus
TpybonpoBoaa cucTeMbl BEHTUAAUMK. [pU pacxose TENNOTbl Ha BEHTUAAUMIO He bonee 15% cymmapHoro
MaKCMMa/ZIbHOTO 4YacoBOro pacxofa TensoTbl Ha OTOMNJeHWe AOMNyCKaeTcs TemnepaTypy HarpeBaemol
BOAbI Nepe, BoAONoAOrpeBaTeiem NpMHMMaTb paBHOM TemnepaTtype Bogbl B 0bpaTHOM Tpybonposoae
CUCTeMbl OTOMNIEHMA.

3. Temnepatypy rpetowien Bogbl cieayer NpUMHUMAaTh:
Ha BXOZe B BOAOMOLOrpeBaTe/lb - PABHOM TemnepaType BoAbl B nogatowem Tpybonposoge

TEnJ0BOI CeTU Ha BBOAE B TEM/I0BOM NYHKT 7, Npu TemnepaTtype Hapy»Horo Bosayxa [ ;
Ha Bbixoge M3 Bogonogorpesatensa 7, - Ha 5 - 10 °C sbilwe TemnepaTypbl BOAbl B 0bpaTHOM
Tpybonposoae cucTeMbl OTONIEHUA NPU pacyeTHOM TemnepaType Hapy>KHOro Bo3ayxa [ .

4. PacueTHble pacxogbl Bogbl G, n G

(o] omax ’/

KI'/‘-I, AnAa pacyeta BO,D,OI'IOAOI'pEBaTeﬂeVI cncrem

oTONNEHUA ciedyeT onpeaensite no popmynam:
rpetoueit soabl

3’ 6Qomax
G =7"—"";(2)
(7,74 )c
HaI'DEBaeMOf/'I BOAbI
3,6
G =g
(rm - 12)0

Mpn HesaBUCMMOM NpPUCOEAUHEHUU CUCTEM OTOMNEHUA U BeHTUAALUKU  4Yepes O6LU,MV1

BOZONoAorpeBaTent pacyeTHble pacxoabl sogsl G, n G Kr/u, cnegyeT onpeaensTb No popmynam:

omax ’/

rpetouleit soabl

(a-m)e

G

Harpe BaeMoW BOAbl

T (mmn)e g

rae O axr Domax - COOTBETCTBEHHO MaKCUMasbHble TENOBble MOTOKM Ha OTOMJEHWE U



BeHTUNAUuto, BT.

5. TemnepaTypHbiii Hanop Af_, °C, BogonoaorpesaTens oTonneHUA onpeAenaeTca no popmyne

cp’

6. KoadpduumeHT Tennonepesaym B 3aBUCUMOCTM OT KOHCTPYKUUM BOAOMOAOrpeBaTena cnepyet
onpeaenatb no Mpun. 7 - 9.

MpunoxeHue 4

METOAWKA ONPEAENEHNA NAPAMETPOB /17 PACHETA
BOAOMOAOMPEBATE/IEM FOPAYErO BOAOCHABXKEHUA,
NPUCOEAMHEHHbIX NO OAHOCTYMNEHYATOW CXEME

1. PacyeT noBepxHOCTM Harpesa BOAOMOAOrpeBaTesiel ropsyero BOAOCHaAGXKeHusa chneayet
npouseoautb (cm. puc. 1) npu TemnepaType BoAbl B nogatowem Tpybonposoge TemnnoBoi ceTw,
COOTBETCTBYIOWEN TOUYKEe M30oMa rpadumKa TemnepaTyp BOAbl, UAW MPU MMHUMANbHOM TemnepaType
BOAbl, €CAU OTCYTCTBYET MW3/0M rpaduKa Temnepatyp, M NO PacYeTHOW MPOU3BOAUTENLHOCTH,
onpeaeneHHol no Mpwn. 2

sp
F=='_ 1
AL , (1)

cp

roe Q,fp onpepenseTcs Npu Hanuuuu GakoB-akKymMynsTopos no ¢opmyne (1) Mpwun. 2, a npu
OTCYTCTBMM BAKOB-aKKYMYNATOPOB - No popmyne (2) Mpwun. 2.

2. TemnepaTypy HarpeBaeMoii BOAbl CledyeT NPUMHMMATb: Ha BXode B Bogonogorpesatens [, -

paBHOI 5 °C, ecnu OTCYTCTBYIOT SKCM/lyaTaLMOHHbIE JaHHble; Ha Bbixoge U3 Bogonogorpesatens I, -
pasHo 60 °C, a npu BakyymMHoI geaspauuu - 65 °C.

o ! o

3. TemnepaTypy rpetoLein Bogpl ciegyet NpMHMMATbL: Ha BXOAe B BoAoNoAorpesatenb 7, - paBHOM

TemnepaTtype BoAbl B nogatowem Tpybonposoge Ten/soBOM CETU Ha BBOAE B TEMJIOBOM MYyHKT Mpu
TemnepaType Hapy)KHOro BO34yXa B TOYKe WM310Ma rpaduKka TemnepaTyp BOAbl; Ha BbIxoge W3

Bogonogorpesatens 2'3' - paBHou 30 °C.

4. PacueThble pacxoabl Bogsl G, w G, , kr/u, pna pacueta BogonoforpesaTens ropsdyero

BOAOCHabKeHUs cneayet onpeaensatb no Gopmynam:
rpetouleit soabl

G =%
" (d-n)e ;(2)

Harpe BaeMoW BOAbl



3,60,
G, == 2%n
! (th—tc)c'(?’)

5. TemnepaTypHbli Hanop BOAOMNOAOrPeBaTENA FOpAYEro BOAOCHAbXKeHWA onpepenseTca no
dopmyne

ANt =
2,31gﬁ
aho

6. KoadpduumeHT Tennonepesaym B 3aBUCUMOCTM OT KOHCTPYKUUM BOAOMOAOrpeBaTena cneayet
onpeaenatb no Mpun. 7 - 9.

MpunoxeHue 5

METOAWKA ONPEAENEHNA NAPAMETPOB /17 PACHETA
BOAOMOAOMPEBATE/IEM FOPAYErO BOAOCHABXKEHUA,
NPUCOEAMHEHHbBIX MO ABYXCTYNEHYATOW CXEME

MeToguKa pacyeTta BoZONoAOrpeBaTesiell ropsayero BOAOCHAOMKEHUSA, NPUCOEAUHEHHbIX K
TENN0BOM CETU MO ABYXCTYNeH4YaTon cxeme (CM. puc. 2 - 4) ¢ orpaHMYeHMeM MaKCMMa/IbHOTO pacxoza
CEeTeBOW BOAbl Ha BBOA, NMPUMeEHAEMan 40 HACTOALLEro BPEMEHU, OCHOBaHA Ha KOCBEHHOM MeToge, No
KOTOpoMy TensioBas NPoOU3BOAMTENbHOCTb | CTyNeHn BogonogorpesaTesnel onpeaensercs 6anaHcoBoOM
Harpy3sKow ropayero BogocHabxkeHus, a ll cTyneHu - No pasHULLE HAarpy30K MexKay PacyeTHOM U Harpyskom
| ctyneHu. Mpu 3ToM He cobaoAaeTCs NPUHLMUMN HEeMNPepPbIBHOCTU: TEMMNEpPATypa HarpeBaeMon Boapl Ha
BbIXOZe U3 Bogonogorpesatens | cTyneHM He coBnagaeT ¢ TEMMNePATypon ToW e BoAbl Ha Bxoae Bo |l
CTYNeHb, YTO 3aTPYAHSET €€ UCNO/Ib30BaHME A7 MALIMHHOIO CYeTa.

HoBaa meToamKka pacyeta 6onee fNOrMYHa [As  OBYXCTYMEHYATOM CXeMbl C OrpaHUYEeHUEM
MaKCMMa/ZIbHOTO pacxoa CeTeBol BOAbl Ha BBOA. OHAa OCHOBaHAa Ha TOM MOJIOXEHMM, YTO B Yac
MaKCMMasibHOro Bogopasbopa npu pacyeTHOM AnA nopbopa BoAOMOAOrpeBaTene TemnepaType
HapyXXHOro BO34yXa, COOTBETCTBYIOLLEN TOYKE W3/1I0Ma LEHTPAsIbHOTO TeMNepaTypHOro rpadumka,
BO3MOXHO MpeKpalleHne nojayun TennoTbl Ha OTONNEHWE, U BCA CeTeBasd BOAA NOCTyNaeT Ha ropsayee
BOJOCHabeHue.

[na Bbibopa HEOBXOAMMOrO TUMOPA3MeEpPa M YNCNA CEKLMI KOXKYXOTPYOHOro Mbo uncna nnactmH
M 4nCNa XOA40B MAACTMHYATOrO BOAOMOAOrpeBaTeNei cneayet onpenenntb NOBEPXHOCTb Harpesa no
pacyeTHOM NPOM3BOAMTENBHOCTM M TEMMEPATYPAM rpetoLLei 1 Harpesaemol BoAbl M3 TENNOBOTNO pacyeTa
B COOTBETCTBUW C HUXKENPUBEAEHHbIMM GOpPMynamMm.

1. PacyeT noBepxHoOCTM Harpesa F, M2, BogonogorpesaTtesieil ropavero BOAOCHAOXKEHUs AONKeEH
Npon3BOAUTLCA NPU TemNepaType BoAbl B noAatolem TpybonpoBoae Ten0BOW CETU, COOTBETCTBYHOLLEN
TOYKe M3/10Ma rpadunKa TemnepaTyp BoAbl, AN NPU MUHUMANbHOW TeMMepaType BoAbl, €CIN OTCYTCTBYET
nsnom rpaduka TemnepaTtyp, Tak Kak Npu 3Tom pexume byaeT MUHMMaNbHbIN Nepenag TemnepaTyp v
3HayeHut KoadoduumeHTa Tenaonepenayun, no dopmyne

O
kAt

cp

,(1)



S, o
rae th - pacyeTHaA TenaoBaA NpounsBoaAUTENIbHOCTb BOAONOAOrpeBaTesien ropAavero

BOAOCHabeHus, onpeaenserca no Mpwun. 2;

k - koapdpuumeHT Tennonepenaum, Bt/(m2 x °C), onpeaenserca B 3aBUCUMOCTU OT KOHCTPYKLMU
Bogonogorpesatenen no Mpun. 7 -9;

Atcp - cpeaHenorapudmMmnYeckas pPasHOCTb TEMMNEPATYP MEXKAY rPetowWwen U HarpeBaemol Bogo
(TemnepatypHbIit Hanop), °C, onpeaennetcsa no popmyne (18) HacToswero MpuaoxKeHus.

o o S o

2. PacnpegpeneHue pacyeTHOM TenJ10BOM NPOU3BOAUTENBHOCTH th BOZONOAOrpeBaTenein mexay

In Il cTyneHAMM OCyLLEeCTBAAETCA MCXOAA U3 YCI0BUA, YTO Harpesaemasn Boga Bo |l ctyneHn nogorpesaeTtca
o I ~

Ao Temnepatypbl , = 60 °C, a B | cTyneHn - o Temnepatypbl I, onpeaensiemoin TeXHWKO-

3KOHOMMYECKMM PacYeToM MU NPUHMMaeMoi Ha 5 °C meHee TemnepaTypbl CeTeBOW BoAbl B 06paTHOM
TpybonpoBoae B ToUKe nsnoma rpaduka.

o o spLIL
PacyeTHaa TensioBas Npou3BOAMTE/IbHOCTb BOAONOAOrpeBaTesien Il nll CTyneHeun th , BT,

onpegensetcs no popmynam

0" = Gy (i =1.) 5252

ol _ P ng
Qh hmax(h h)36 ()

b

3. Temnepatypa HarpeBaemoi Boabl, °C, nocne | cTyneHn onpegensaerca no Gopmynam:
npv 3aBUCUMOM NPUCOEAMHEHUN CUCTEMbI OTOMNIEHNA

(=075 )

NP He3asnuCMMmom npuncoegnHeHmm CUCTtembl OTONNIEHUA

=15 5

4. MaKcMmanbHbI pacxof HarpesaemoW BofAbl, Kr/4, npoxogauiei depes | un Il cTyneHu
BoZloNoAorpesartens, cneayeT paccymTbiBaTb UCXOAA M3 MAaKCMMA/IbHOMO TEM/I0BOrO NOTOKA Ha ropsyee

BOAOCHabXKeHue thax , onpegenaemoro no popmyne 2 Mpua. 2, u Harpesa Bogbl 40 60 °C Bo Il cTyneHu:

3,60
sp _ hmax
hmax C(fh—fc) (6)

5. Pacxop, rpetoweit Boabl G;p , Kr/u:

a) ANA TennoBbIX MYHKTOB NPW OTCYTCTBUM BEHTUNALMOHHOM Harpysku pacxof rpeolei oAbl
npMHUMaeTcs oAnHaKoBbIM ans | u Il ctyneHen BogonogorpesaTtenen n onpeaenserTcs:

npv PeryampoBaHUM OTNYCKA TEMAOTbl MO COBMELLEHHOW Harpyske OTOMJEHUA W TOPAYEro
BOAOCHAOXEHUA - MO MaKCMMasibHOMY PAacxoAy CETEBOWM BOAbl HA ropavee BoAocHabxKeHue (popmyna
(7)) nnbo no makcMmanbHOMY pacxoly CeTeBoi BoAbl Ha oTonneHue (bopmyna (8)):

_3,6X0,550), 1,
" A7)

GZf :Gdh
;(7)



G = 36Cme
(A P
1 2 . (8)
B KayecTtBe pacquHoﬁ NMPUHUMaETCA 6onblas ns NOoNy4YeHHbIX BETNYUH.

npv peryanpoBaHMM OTNYCKa TeN0Tbl NO Harpy3Ke OTOMN/JEHMA pacyeTHbIN pacxos rpetollein Boapl
onpeaensaerca no popmyne

G;p = Gdo + 172Gdhm; (9)

3,60,, (55—,
G, = +0,

(7 —7,)\ 55—, 10
Mpu 3TOoM cneayeT NpPoBepPATb TeMNepaTypy rpetoLLen Boabl Ha Bbixode U3 BogonoaorpesaTens |

crynewn npu O, no dpopmyne

G (1)

I
B cnyyae ecnun temnepatypa, onpegeneHHaa no ¢opmyne (11), nonyunnace Huke 15 °C, 10 7,

cneayeTt NnpMHUMaTL paBHoi 15 °C, a pacxog rpetolen Boapl nepecymntatb no popmyse

Gs‘p _ 3)6Q1m

¢ _c(z’ —15)
1 ; (12)

6) AN TennoBbiX NMYHKTOB MPU HaAUYMK BEHTUNALMOHHOM HArpysku pacxof rpetowen soAbl

npuHMMmaeTca:
anal ctynenu

G’ =G

dhmax

+G,,;(13)
anall ctynexum

GM=G

dhmax

. (14)

. o i}
6. Temnepartypa rpetouien soabl, °C, Ha BbiIxoge 13 Bogonogorpesatens |l crynenu 7, :

.(15)

o o I
7. Temnepatypa rpetoleii Boabl, °C, Ha Bxoae B BogonogorpesaTens | ctynenmn 7, :



7= 2 G T5G
1
G TG

. (16)

. I
8. Temnepatypa rpetoleii Boabl, °C, Ha BbIXxoAe 13 Bogonogorpesatens | ctynewu 7, :

d-d->%
G

. (17)

9. CpeaHenorapndmmyeckan pasHOCTb TEMMNEPATYP MeXAY rpetoLLen 1 Harpesaemomn Boaoi, °C

N —N
Ay, ==
2,31g—2

Atm . (18)

MpunoxkeHue 6

METOAWKA OMNPEAENEHNA NAPAMETPOB /1A PACHETA
BOAOMOAOrPEBATE/IEM FOPAYErO BOAOCHABXKEHUA,
NPUCOEAMHEHHbIX MO ABYXCTYNEHYATOW CXEME CO CTABUNN3ALMEN
PACXOJA BOAblI HA OTONNEHUE

1. MoBepxHOCTb HarpeBa Bogonogorpesatenelt (cm. puc. 8) ropayero BogocHabxeHua F, m2,
onpeaenseTca Npu TemnepaTtype BoAbl B Nofatolem Tpybonposoae TensoBOW CETU, COOTBETCTBYOLLEN
TOYKe u3nioma rpaduka TemnepaTyp BoAbl, UAN NPU MUHUMAJIBHON TeMNepaType BoAbl, eC/IU OTCYTCTBYET
nsnom rpaduka TemnepaTyp, Tak Kak nNpu aTom pexumme byaetT MUHUMaNbHbIMA nepenag TemnepaTyp u
3HauyeHu KoadduumeHTa Tensonepesaym, no popmyne

sp
F=—=— @1
kAt,, W

N v
roe th - pacyeTHaa TensaoBaA NpPOU3BOAMTENbHOCTb BOAOMOAOrpeBaTenen ropayero
BOAOCHabxeHusA, BT, onpegenserca no Mpun. 2;

Al‘cp - cpeaHenorapndmmyeckas pasHOCTb TEMMEPATYP MEXAY rpetoLleit n HarpeBaemoi BogoMn,

°C, onpegensaetca no Mpwun. 5;

k - koapduumneHT Tennonepeaaumn, Bt/(m2 x °C), onpegenserca B 3aBUCMMOCTM OT KOHCTPYKLUU
Bogonogorpesatenen no Mpun. 7 - 9.

o spll o
2. Tennosown nNoToK Ha Il CTyneHb Bogonogorpesartena th{ , BT, npn gByxctyneHyaTon cxeme

npucoeanHeHuA BogonoaorpesaTenei ropayero BoAocHabeHusa (no puc. 8), HeobxoaMMbI TONbKO ANSA
BbIYMC/IEHUA pacxoa rpetoLei Boabl, NPU MAaKCMMAIbHOM TEMJIOBOM MOTOKE Ha BEHTUAAUMIO He bonee
15% MaKcMmanbHOro TENA0BOFO NOTOKA HA OTOMJ/IEHME onpeaenaeTca no opmynam:

npu OTCYTCTBUM BaKOB-aKKYMyAATOPOB HarpeBaemon BoAbl



spll __
hd

C
1,2G,, (55-1, )§+ 0,5 (2)

b

NPy HaANYMM 6aKoB-aKKYMYNATOPOB HarpeBaemoi Boapl

s C
=G, (55— )RJr Oy, 3)

b

rae O,, - Tennosbie notepn Tpy60NPOBOAOB CUCTEM ropaYero BogocHabeHus, BT.

Mpn OTCYTCTBUM AaHHbIX O Be/IMYMHE TenaoBbiX MNoTepb pr60HpOBOAaMM cncTtem ropayero

o spll
BOAOCHa6)KeHMFI TennoBon NOTOK Ha Il CTyneHb Bogonoaorpesarens, BT, th AONyCKaeTcAa onpeaenaTtb

no ¢opmynam:
NPV OTCYTCTBUM BAKOB-aKKYMY/IATOPOB HAarpeBaemow BoAbl

C

spll
hd T

| 12(55-11) 4k, (55-1.) | @)

b

npu Hann4uum 6aKoB-aKKYMyASTOPOB HarpeBaemMon BOAbl

c

spll __
hd

. [(55 1} )+, (55 —zc)] )

b

rae k. - Ko3pdUUMEHT, yunTbIBAIOWMI NOTEPU TennoTbl TPy6ONPOBOAAMM CUCTEM FOPAYEro

BOAOCHabeHuA, npuHumaeTcs no Mpwun. 2.

3. PacnpepgeneHune pacyeTHOM Ten0BON NPoOU3BOAUTENBHOCTM Bogonogorpesatenei mexay | v ll
CTYNeHAMM, onpeseneHne paciyeTHbIX TemnepaTyp U pacxonoB BOAbl AN1A pacyeTa BoAonoaorpesatenei
cnepyet NPUHMMATL No Tabanue.

HammMmeHOBaHMe ObJjlacTh NPMMEHEeHUs CXeMbl (o puc. 8)

PAaCUYETHHX BEJIMUMH

NPOM3BOACTBEHHEIE 3IaHMA, Tpylla XMJlble ¥ OOleCTBEHHBIE 3IaHusa C

KUJIBIX M OOWECTBEHHBIX 3IaHUM C MaKCMMaJIbHEIM TEIJIOBEIM IIOTOKOM Ha

MaKCMMAaJIbHEIM TEIJIOBEIM IIOTOKOM Ha BEeHTWIALMIO He OoJjee 15%

BeHTMIAUM0O Gojsyiee 15% MakCMMaJbHOTO MaKCMMaJIbHOT'O TEeIJIOBOTO IIOTOKa Ha
IOTOKa Ha OTOIJIEHNUE OTOIJIEHNUE
1 2 3
I CcTyHeHb OBYXCTYIEHUYATOMN CXEMEL
PacueTHasa Temnjo- spIl ¢} spIl spIl (¢} spIl
Bas NPOMU3BOOM— Q = -— G (ray' - mempTa - t ) |Q = -—-— G (ray' - 5 - t )
TEJILHOCTBL 1 h 3,6 d 2 c h 3,6 d 2 c
CTYINEeHM BOIOINO-—
morpeBaTess
TemnepaTypa Har-— t , a Oopu BakyyMHOM Ieaspaluuu
peBaeMo¥ BOIH, c
°C, Ha BXOIe B t + 5
BOIONONOTPEeBaTENb ¢}
To xe, Ha BHXOIE I
13 BoOIonomorpe-— t
BaTessa h
TeMmnepatypa I'peo-
met Bomdwl, °C, Ha Tay"'
BXOIe B BOIOIOOO-— 2
rpeBaTellb
spl
3,60

To xe, Ha BHXOIE I h




3 BoOIOornomorpeBa-
TeJda

Pacxon HarpeBae-—
MOM BOIEI, KI'/4

Pacxonm rpemouen
BOHH, KI'/4

PacueTHas Tenjo-
Basg NPOM3BOION—
TeJIbHOCTb 1T
CTyINeHM BOIOIONO-—
rpeBaTesns
TemnepaTypa Har-
peBaeMoM BOXEL,
°C, Ha BXOIe B
BOIONOOOTpPEeBaTENb

To xe, Ha BEXOIE
ns3
BOOONOIOTPEBATEIA
TemneparTypa rpe-
omer Bomel, °C, Ha
BXOIE B
BOOONOJOTPEBAaTEJb

To xe, Ha BEXOIE
nus3
BOINONOOOTPEBATEISA

Pacxon HarpeBae-—
MOM BOIEI, KI'/4

Pacxon Tpewomen
BOOB, KI'/4Y

Tay = Tay' - —-—————-
2 2 spl
cG
d
Bes 0axkOB-akKKyMyJISTOPOB
I I
G =G G =G
h hmax h hm
C BakaMM—-aKKyMyJISTOpaMmu
I
G =G
h hm
sp spII
o 3,6 x 0,55 3,6(Q0" + Q )
spl h spl o hd
= G + e ————— G = e —————
d do c(ray' - Tay') d c(ray' - Tay')
1 2 1 2
II cTyneHb OBYXCTYIIEHYATOM CXEMH
spII sp spIl
Q =0 - Q
h h h
C 6aKlMM—aKKyMyHHTOpaMM
IT I
t =t
h h
Be3 OakOB—-aKKyMyJIITOPOB
splII
3,60
IT h
t =t - -—-——-—--
h h II
cG
h
l = 60 °C
h
Tiy'
1
spIl
3,60
IT IT h
Tay = Tay' Tay = Tay' - ——-————--
2 2 2 1 spII
cG
d
Bes 0axkOB-aKKyMyJISTOPOB
IT
G =G
h hmax
C BakaMM-aKKyMyJIATOpaMM PN C BaxkaMM-aKKyMyJIITOpaMu
OTCYTCTBUM LUMPKYJIALUNU
spII
3,60
IT IT h
G =G G = mm—————————
h hm h II
c(60 - t )
h
Ipy HaAIWMUUM LUPKYJIALNN
spIl
3,60
IT h
G = e ———
h IT
c(60 - t )
h
spIl
3,6 Q
spII h splII spl
G = —mmmmm—— G =G
d c(ray' - Tay') d d
1 2




NpuMmeuaHus. 1. [lpy HeSaBMCHMOM MNPMUCOEOMHEHUM CUCTEM OTOIJIEHMS
BMeCTO Tay' cJenyeT NPUHMMATL Tay'

2 02

2. BesmmumHa HenorpeBa B I CTyneHM IeJbTa, °C, IIPVMHVIMaEeTCH &
c OakaMM-aKKyMyJIaTopaMu mejgbTa = 5 °c, npu OTCYTCTBUMN
BaKoB-aKKyMyJATOPOoB menbTa = 10 °C.

3. Ipu omnpenejieHMM PAaCUETHOT'O pacxoma TIpelmey BOOH IJis I
CTYIEeHM BOIONOINOTpeBaTesid pacxonl BOHE OT CUCTEeM BEHTUJIALUM He
YUMTEBAETCH .

4. TemnepaTypy HarpeBaeMoM BOIBL Ha BEIXOZE ns
nomorpesarens t B LTI m B UTI cilemyeT NpMHMMATL paBHOM 60 °C,

h
a B LTI c BakyyMHOM mOeaspaumeirr - t = 65 °C.
h
5. BenmumHa TEINJIOBOTO IOTOKa Ha OTOIJIEHKE B TOUKe

n3snoMa rpadmka TeMmrnepartyp Q' omnpemnessercsa no Gopmyiie

MpunoxerHue 7

TENNOBOW U TMAPAB/IMYECKUIM PACHET FOPU3OHTA/IbHbIX
CEKLIMOHHbIX KOXYXOTPYEHbIX BOAO-BOAAHbLIX NOAOIPEBATE/IEN

fOpuM30OHTaNbHblE CEKLMOHHbIE CKOPOCTHble Bogonogorpesatenn no FOCT 27590 c TpybHow
CUCTEMOM M3 NPAMbIX FNaAKUX AW NPOOUNMPOBAHHBIX TPYDO OTAMYAlOTCA TeM, YTO ANA YCTPaHEHUA
npornba TpPyboK YyCTaHAB/MBAIOTCA ABYXCEKTOPHbIE OMOPHbIE MEPeroponKu, npeacrasaftowme cobol
YyacTb TPYOHOM peleTKn. Takas KOHCTPYKLMA ONOPHbIX Neperopoaok obaeryaet ycTaHOBKY TpybOK M mx
3aMeHy B YC/NI0BUAX SKCMNyaTaLMn, TaK KaK OTBEPCTMA OMOPHbIX MEPEroponoK PacrnosioXKeHbl COOCHO C
OTBEPCTUAMM TPYOHbIX PELUETOK.

Karkgaa onopa ycTaHOB/AEHa CO CMelLleHMeM OTHOCUTENIbHO Apyr gpyra Ha 60°, 4To moBsblwaeT
TypbynM3auMI0 NOTOKA TENIOHOCUTENSA, MPOXOAALLErO N0 MEXTPYOHOMY NMPOCTPAHCTBY, M MNPUBOAUT K
yBenunyeHuto KoadpduumeHTa TENNOOTAAUM OT TEMNNOHOCUTENA K CTEHKe TPYyOOK, a COOTBETCTBEHHO -
BO3pacTaeT TensocbeM € 1 M2 MOBEPXHOCTU HarpeBa. Mcnosib3yloTca JlaTyHHble TPYOKM HapyKHbIM
AnameTpom 16 mm, ToAWwmMHOM cTeHKM 1 mm no FTOCT 21646 n TOCT 494.

Ewe 6onbliee yBennyeHmne KkoapobumumeHTa Tensonepenadm 4oCTMraeTca npMmeHeHnem B TpyoHom
ny4yke BMECTO MaZKMX NaTyHHbIX TPYOOK NPodMAMpPOBaAHHbIX, KOTOPble M3rOTaB/MBAIOTCA M3 TeEX e
TPYOOK NyTem BblAABAMBAHMUA HA HUX POSIMKOM NOMEPEYHbIX UM BUHTOBbIX KaHAaBOK, YTO NMPUBOAMUT K
TYPOYAM3aUMMN MPUCTEHHOTO NOTOKA KUAKOCTU BHYTPU TPYOOK.

BogonoaorpesaTtenn COCTOAT M3 CEKUMI, KOTOpble COEAMHAIOTCA Mexay coboi Kanavamu no
TPYOHOMY MPOCTPAHCTBY M MaTpybKamu - no mextpybHomy (puc. 1 - 4 Hactosuwero MpunoxkeHus).
MaTpybKn MoryT 6biTb Pa3beMHbIMU Ha GAaHLAX UAN HEPA3bEMHbIMU CBapHbIMKU. B 3aBucumocTn ot
KOHCTPYKLMM BOAONOAOrpEBATENN ANA CUCTEM FOPAYEro BOAOCHABKEHUA UMEIOT ceaytolme YCAOBHbIe
0603HaYeHUA: ANA pasbeMHOM KOHCTPYKLUMU € TafKnumm Tpybkamu - PT, ¢ npodunnposaHHbiMu - PT; ana
CBAPHOM KOHCTPYKUMK - cooTtBeTcTBeHHO CI, CI (HanpaBieHMe NOTOKOB TEMNN00OMEHUBAIOLWMXCA CPes,
npveeaeHo B n. 4.3 HacToALLEr0 CBOAA NPaBWA).

Puc. 1. O6wwmnit BUA ropmn30HTAIbHOTO CEKLLMOHHOIO
KOXYXOTpPYybHOro Bogonoaorpesartens
€ onopamu-Typbyansatopamm



Puc. 2. KOHCTPYKTUBHbIE pa3mepbl BOgONOAOrpeBaTens
1 - cekuma; 2 - Kanay; 3 - nepexoa;
4 - 610K OMNOPHbIX NepPeropogoK; 5 - Tpybku;
6 - NneperopoaKa onopHas; 7 - KobL,o; 8 - NPYTOK

Henonwenue ¥ Henanwenue 3
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Puc. 3. Kanay coeguHUTENIbHbIN
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Menonwenue 1 Henonwenue 2

Puc. 4. Nepexon

Mpumep ycnosHoro o603HayeHUa BOAONOAOTPEBATENA PA3bEMHOIO TUMNA C HAPYKHbIM ANAMETPOM
Kopnyca cekumm 219 mm, 4NnHOM cekumm 4 m, 6e3 KomneHcaTopa TEN/I0BOro PacllMPEHUA, Ha YCI0BHOE
pasnenne 1,0 MMa, c TpybHOM cucTeMon U3 rnafgkux TPyBOK M3 NATU CEKUWUM, KAMMATUYECKOro
mcnonHeHms ¥Y3: MB 219 x 4-1, O-Pr-5-y3 rOCT 27590.

TexHUYECKME XapaKTepUCTUKM Bogonoaorpesateneil npusedeHbl B Tabn. 1, a HOMUHanbHbIE
rabaputbl U NPUCOEANHUTENbHbIE pa3Mepbl - B Tab1. 2 HacToAwero MNpunoxkeHus.

Tabnunua 1

TexHWYecKne xapaKTepUCTUKM BogonoaorpesaTenei
no NOCT 27590

Hapyx-— |UYucro |[Inomwans | Inomwanes | SxkeuBa— |lloBepxHoCTh | TerjioBasa npomus-— Macca, Kr
HEBI TPY- |CedYeHusd |CcedeHns |JIEHTHLIT Harpesa BOIUTEJILHOCTH
ova- OOK B |Mex-— TpyOOK |OmameTp OIOHOM sp
MeTp cex- |Tpy6Ho-|f , M2|mex- cexumn Q , KBT, cex-
KOpNy— | unun hle) TP TPyOHO— f , M2, cexk
ca n, npoCT-— To cek UMM OJIMHOM, M
Cekumu | WT . paHCcTBa IpoCT— opM OJMHE,
D, MM f ’ paHcTBa M Cucrema un3 TpyO CeKUnn Kajada, nepexona
H MTP d , M IOJIMHOM, M |MUCIOJIHEHUE
M2 5KB
TIIanKUx | npodm—
(ucnous- | mmpo-
HeHue BAaHHBIX
1) (ncnos—
HeHue
2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116|0,00062| 0,0129 0,37] 0,75 8| 18| 10| 23| 23,5 37,0| 8,6 7,9| 5,5| 3,8
76 7 0,00233|0,00108| 0,0164 0,65| 1,32 12| 25| 15| 35| 32,5| 52,4|10,9| 10,4| 6,8]| 4,7
89 10 0,00327|0,00154| 0,0172 0,93| 1,88| 18| 40| 20| 50| 40,0| 64,2|13,2| 12,0 8,2| 5,4
114 19 0,005 0,00293| 0,0155 1,79| 3,58| 40| 85| 50(110| 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

Npumeuanusa. 1. HapyxHeli guameTp TpyOok 16 MM, BHYTPEeHHMM -
14 wm.

2. Tennomas MIPOM3BOOUTEJIBHOCTE onperneJyieHa Ipu CKOpOCTHr BOIOBL
BHyTPM Tpyboxk 1 M/C, PaBEHCTBE PACXOIOB TEINJIOOOMEHMBAIWIMKCSI
cpen u TeMmneparypHoM Hamope 10 °C  (TeMmepaTypHEN Iepenam o
rpeouwert sBone 70 - 15 °C, Harpemaemoit - 5 - 60 °C).

3. TI'mopaBiMuecKoe CONPOTMBIIEHMe B Tpybkax He 6ojyee 0,004 Mia
nna raankoy TpyOxkm u 0,008 Mla - Ona DpoduIMPOBAHHOM IpM OJIMHE
cexkUMM 2 M M COOTBETCTBEeHHO He Oojsiee 0,006 Mla m 0,014 Mla mnpu
oymHe cekumm 4 M; B MEeXTPyOHOM I[POCTPaHCTBE I'MIPaBIMYECKOE
conporueiierue pasHo 0,007 Mla npm gmmuHe cekumm 2 M u 0,009 Mia
opyu OJMHe CceKuum 4 M.

4. Macca ompegeneHa npm paBoduem pasjyeHuu 1 Mla.

5. TemioBas NIPOMU3BOOUTEJIEHOCTE IaHa o7 CpaBHEHUA c
nomorpeBaTeNyIAMM OPYIMX TUIIOPAa3MEepOB MM TUIOB.

Tabnnua 2



HoMMHanbHbIE Fa6apMTbI n npmncoeanHuUTENIbHble pa3mepbl
Bo,u,ono,a,orpeBaTeneﬁ, MM

Hapyx—-| D [D D d [d H h L L L L mno
HBIV 1 2 H 1 2 3
ova- puc.
MEeTP MICIIOJI— 4
KOpIy— HeHMe
ca o
CeKUUM puc. 3
D, MM
H 1 3
57 160| 45|145(145| 45|200)|100(2225; 4225 133]146 70
76 180 57(160|160| 57])200|100|2265; 4265 143(178 80
89 195 76(180|180| 76|2401120|2320; 4320 170(217 85
114 215| 89(195(195| 89|300|150|2350; 4350|2000; (210250 90
168 2801114(215(245|133|400(200]2490; 4490|4000 [310|340| 140
219 325]11681280(280(168|500]|250(2610; 4610 4151450 150
273 3901219|335(335(219|600|300(2800; 4800 512(600| 190
325 440(219(335|1390|273]600|300|2800; 4800 600[600| 190

METO/MKA PACYETA BOAOMNOAOrPEBATENEMN
FOPAYErO BOAOCHABMKEHMS

1. Ana Bbibopa HeobxoaMmoro TMnopasmepa BogoMNoAorpesaTensa NpeaBapuUTeNbHO 3aJaemMcsa
ONTMMa/ZIbHOM CKOPOCTbIO HarpeBaemol BoAbl B TpybKax, paBHOM VVTP = 1 m/c, n, ncxoma wus
OBYXNOTOYHOM KOMMOHOBKM  Kaxaolh CTyneHu, onpegensem Heobxogumoe cedyeHune TpyboK

yein
Bogonogorpesarens pr , M2, no popmyne

G
yem hmax
To =3 3600m_p ™

yen

B cooTBeTcTBMM C MONYYEHHOW BEAUYMHON ],

M no Tabn. 1 BblibUpaem HeobxoaMmbll

TUNopasmep BogoMNoaorpesaTens.

2. ns BbIBpaHHOrO TMNOPasmepa BogonoaorpesaTens onpesensaem GakTMyeckme CKOpoCcTM BOAbI
B TPYOKax M MeKTpyOHOM NPOCTPaHCTBE KaXKA0ro BOAONOAOrpeBaTens Npu ABYXNOTOMHOW KOMMNOHOBKE
no popmynam:

G

hmax

W o= Thmax
» T 23600/p 2

Gdh

W o= d
MTp 236OOfMTpp . (3)

3. KoadduumeHT Tennootaaun &, , Bt/(m2 x °C), oT rpetoLuelt BoAbl K CTeHKe TpybKu onpegensetca

no popmyne



o = 1,16[1210+18t§§ —0,038(1«;’)2} ™

rae

o + e
.(5)

P _

cp 2

JKBMBA/IEHTHbIN AMAaMETP MEXTPYOHOro MPoCTPaHCTBa, M, onpeaensaercs no popmyne

d DB2H - nd}?ap
JKB e — . 6
D, + na’Hap (6)

[ina Bbi6paHHOro TMNOpasmepa sogonogorpesatens d, . npuHUMaetca no Taba. 1.

B
4. KoadpduumeHT Tennootpaum «&,, BT/(M2 x °C), oT cTeHKM TPybKM K HarpeBaemoit Boae
onpeaenserca no ¢opmyne

2 WOE
o, :1,16[1210+18t:p—0,038(t§‘p) } o)
rae
H __ t:x +t:b1x
fcp —T.(S)

5. KoapouumeHt tennonepegaun sogonogorpesatensa k, Br/(m2 x °C), cheayet onpefenaTtb no
dopmyne

yp
=11 5.0
al az /ICT

roe ¥ - koadoduumeHT addekTMBHOCTU TennoobmeHa: ana rnagkoTpybHbIX BogonogorpesaTenei
c onopamu B Buge nonok ¥ =0,95, ansa rnagkoTpybHbIX ¢ 61O0KOM ONOpPHbIX Neperopofok ¥ =1,2, ana
nNpodnAMPOBaHHbIX U ¢ 61OKOM OMOpPHbIX Neperopogok ¥ =1,65;

f - KoadbdULMEHT, yunTbIBaIOLLMIA 3arpA3HEHUE NOBEPXHOCTM TPYH B 3aBUCUMOCTU OT XMMUYECKUX

CBOICTB BOAbI, NPMHUMAETCA ﬁ =0,8-0,95.

Y = K
6. Mpu 3agaHHOM Be/NMYMHE pPACYETHOW NPOU3BOAMUTENIBHOCTM BOAONOAOrpeBaTend th no
NMo/sly4eHHbIM 3HayeHMAM KoapoduuMeHTa Tensonepesaydn k u cpegHenorapuPmmuyeckor pasHoOCTU
Temneparyp Al‘cp onpegenserca HeobxoAMmasi MOBEPXHOCTb Harpeea Bogonogorpesatensa F no
dopmyne (1) Npun. 5.
7. Yncno cekumuit BogonoporpeBatens B OoAHOM noToke N, WT., uMcxoaa M3 ABYXNOTOYHOM
KOMMOHOBKM onpeaensetca no popmyne



N=—1r
2.

Ecnm BennumHa N, nonyyeHHas no ¢opmyne (10), umeet gpobHylo YacTb, cocTaBasAOLWyo 6onee
0,2, YACNO CeKUMI cneayeT OKPYraaTb B 6ONbLUYIO CTOPOHY.

8. Motepu nasnenna AP, kMNa, B Bogonoaorpesatenax cnegyeT onpesenats no Gopmynam:
ONA HarpeBaemom BoAbl, NpoxXoaallel B r1aaKkux TpybKkax:
a) Npu ANNHE ceKumnmn 4 m

2

AP = 7,5 2| N )

oy

6) Npu ANMHE CeKuum 2 m

2

AP =p5| 2 | N (12)

TP

roe @ - KoadOMLUMEHT, yUnTbIBAOLWMIA HaKMNeobpasoBaHWe; NPUHUMAETCA MO OMbITHbIM AAHHbIM,
NpPW UX OTCYTCTBUM - CAeayeT NPUHUMaTbL @ =2 ... 3;

ONA HarpeBaemon BoAbl, Npoxodsuleii B NpopuampoBaHHbIX Tpybkax, B ¢opmynax (11) mn (12)
BBOAWTCA MOBbIWAOWMNI KOIPDUUMEHT 3;

ONA TPetoLLLen BoAbl, NpoxoadAlleit B MexXTpyOHOM NpoCTpaHCTBe:

2
APrp =BW:_ N .(13)

MTp

KoadduumneHT B npuseaeH B 1abn. 3

Tabnuua 3
HapyXHEII OMaMeTp KOpIyca CeKLUM 3HauveHue KosxpdmuMeHTa B

D, MM

H Ipy OJMHE CeKUUM, M

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 20

273 11 20

325 11 20

MPUMEP PACHETA
ANA ABYXCTYNEHYATOM CXEMbl MPUCOEAMHEHUA
BOZOMNOLOMPEBATENEN TOPAYErO BOAOCHABMKEHUA C OTPAHUYEHNEM
MAKCUMANBHOIO PACXOZIA BOAbI 13 TENOBOW CETU HA BBOJ,
N PETYJIMPOBAHVMEM NOAOAYU TENJ1IOTbI HA OTONNEHNE



BbibpaTtb M  paccuMTaTb BOAONOAOrPEBATE/NIbHYID  YCTAaHOBKY A/AA  CUCTEMbI  FopsYero
BOAOCHAOXEHNA LLeHTPaNbHOro TeMN0BOro NyHKTa Ha 1516 ycnoBHbIX KBAPTUP (3aceieHHOoCTb - 3,5 ven.
Ha KBapTupy), 060pya0BaHHYIO BOAOMNOAOMPEBATENAMM, COCTOALLMUMM U3 CEKLMIM KOXKYXOTPYOHOrO TMNa €
TPYB6HOW CUCTEMOM U3 NPAMBIX raaKuX TPY6OK M 6aoKamu onopHbIX neperopoaok no NOCT 27590.

Bogonoaorpesatenu NpucoeimHeHbl K TENOBOM CETU NO ABYXCTYNeH4YaTOM CMeLIaHHOM cxeme ¢
orpaHMYeHMeM MaKCMMalbHOTO Pacxoda BoAbl U3 TENJI0BOM CETU Ha BBOA,

Cucrema oTonNNEHUA NPUCOEANHEHA K TEMOBLIM CETAM MO 3aBUCMMON CXEME C aBTOMATUYECKUM
peryanpoBaHuem nogayu TennoTbl.

Baku-akKymynsaTopbl HarpeBaemon BoApbl Kak B LTI, Tak U y noTpebuTtenen oTCcyTCTBYIOT.

NcxogHble AaHHble:

1. PerynnpoBaHue OTNycKa TENAOTbl B CUCTEME LLEHTPA/IM30BAHHOIO TENNOCHABXKEHMA MPUHATO
LEeHTpasbHOE, KayeCTBEHHOE N0 COBMELLEHHOM HarpysKe OTOM/IEHMA N FOpAYEro BOAOCHabKeHUS.

2. TemnepaTypa TenaoHocuTens (rpetoweit Boabl) B TENJ0BOIN CETU B COOTBETCTBUM C MPUHATLIM
ONA JAHHOW CUCTEMbI TEMJIOCHAbXeHUA rPadUKOM M3MEHEHMA TemnepaTypbl BOAbl B 3aBUCUMOCTU OT
TemnepaTypbl HAPYKHOTO BO3AyXa NPUHATA:

npwv pacyeTHON TemnepaType HapyKHOro BO3/Ayxa ANA NPOEKTMPOBaHMA oTonneHus I, =-26 °C:
8 nogatowem Tpybonposoge 7, = 150 °C;

8 obpaTtHom Tpybonposoge 7, =70 °C;

B TOYKe M3/10Ma rpaduKa TemnepaTtypbl t}'{ =23°C:

B nogatouiem Tpybonposoae Tl' =80°C;

B 0bpaTHOM TpybonpoBoae 2'5 =42 °C.

3. TemnepaTypa X0/I0O4HOM BOAOMPOBOAHOW (HarpeBaemol) Bogbl B OTOMUTENbHbLIA Nepuoa,
noctynatouier B Bogonogorpesatesnsb | ctynenu, {; =2 °C (no gaHHbIM 3KCNAyaTaLuu).

4. TemnepaTypa BoAbl, NOCTYNatoLLEN B CUCTEMY rOpsAYEro BOAOCHabXeHNs Ha Bbixoe 13 Il cTyneHun

Bogonogorpesatens, f, =60 °C.

5. MaKcManbHbI TENN0BOI NOTOK Ha OTONAeHWe noTpebutenei, npucoeanHentbix k UTN, O

=5,82x 10° Br.
6. PacyeTHas TensoBas NponsBoAMTEIbHOCTb BOAONOAOrpeBaTe el Q,jp =4,57 x 106 Br.

7. MaKcManbHbI pacHeTHbIN CEKYHAHbIM Pacxod BoAbl Ha ropayee BoAocHabxenne g, = 21,6

n/c.
MopaaokK pacyera:
1. MaKcuManbHbI pacxos, CeTeBOW BOAbl Ha OTonAeHue

_ 3,60, _3,6%5,82x10°
o(n-7) 42(150-70)

G, =62,5x10° kr/a

2. MaKcuMManbHbIi pacxo, rpetolielt Boabl Ha ropsayee BogoCHabKeHue

3,6x0,550,,..  3,6%0,55x4,57x10°

= =57x10" wr/a
c(d-7) 4,2(80-42)

Gy,

3. [nAa orpaHUYeHUs MaKCMManbHOro pacxona cetesol Boapl Ha LITM B KauecTBe pacyeTHOro
npUHMMaeTca 60/1bLWKIA U3 ABYX PACXOAO0B, NONYYEHHbIX No nn. 1, 2



_ _ 3
G,=G, =62,5-10" kr/u.
4. MaKcUManbHbIi pacxos, Harpesaemoii Boapl yepes | 1 Il cTynenn Bogonoaorpesatens

3,60 3,6-4,57-10° 5
Gy = s — 68-10
T e(h,-1) 4,2(60-2) o

5. TemnepaTtypa Harpesaemoli Boabl 3a Bogonogorpesatenem | ctyneHu
1 o
{ =7 -5=42-5=37 °C

6. PacuyeTtHan npon3soanTeIbHOCTb BogoNnoaorpeBartena | CTyneHun

O =G (1 —1.)(/3,6) = 68-10° (37-2)x(4,2/3,6) = 2,76-10° Br.

h
7. PacueTHaa nponsBogmMTenbHOCTb Bogonogorpesatens |l cryneHu

o= Qv QP =4,57.10°~2,76-10° =1,81-10° gr.

h h

o I
8. TemnepaTtypa rpetoLLein Bogbl Ha Bbixode M3 sogonogorpesatensa |l ctyneHu Tz M Ha BXo4e B

I
Bogonogorpesatesnb | cTynenu 7,

spll 6
o 36Q, g0 3,6x1,81x10

=7 = =55°C
’ "G, 4,2x62,5x10°

9. TemnepaTypa rpetoLieit Boasl Ha Bbixo4e M3 Bogonogorpesatens | ctyneHu

P 6
36Qf 20 3,6x4,57x10 _17°C

G, 4,2x62,5x10°

5=1

10. CpeaHenorapmbmmnyeckas pasHOCTb TEMMEPATYP MEXKAY rpetoLLein n Harpesaemoi Boaon ans
| cTyneHun Bogonoaorpesarens

pet, —i” :(55—37)—(1;7—2) 165 °C
2,3lg">° 2,3lg
g g <

M

11. CpepHenorapudmmyeckas pasHOCTb TEMNEPATYP MEXKAY FPEtOLLEN M HAarpeBaemMon BOAOM ANs
Il ctyneHn Bogonogorpesarena

At D=, (80—60) ~(55-37)

@ A 20
23lg 0 23lg ™
Enr £18

M

=19 °C



12. B cooTBeTcTBMM C N. 1 HacToswero MpuoXKeHna onpeaensem Heobxoanumoe cedeHme Tpy6oK

BO4OMNOLOrPeBaTeNs NPM CKOPOCTU BOAbI B TPyOKax WTp =1 m/c 1 ABYXMOTOYHOM CXEME BKIIOYEHMSA

. G 68-10°
le)c = hunax = 3 =0,0094 m2.
2-3600W,_p 2-3600-1-10
Mo Tabn. 1 HacToAwero [pWAOKEHMA M MNOAYYEHHON BeaUYUHE Ti,m noabupaem TN

BoAoONOAOrpeBsaTena co cnefyoWwmnumn XapakTepuCcTUKamu:
S+ =0,0093 m2;
D, =219 mm;
Surp =0,02139 m2;
d,., =0,0224m;
Soee =11,51 M2 (npn anaune cekunm 4 m);
dyy 16

- MM.

d 14

BH

13. CKopocTb BoAbl B TpyOKax Npu ABYXNOTOYHON KOMMNOHOBKe

G, 68-10°

” 7 2:3600f,p 2-3600-0,0093-10° we

14. CKOpOCTb BOAbI B MEKTPYOHOM MPOCTPAHCTBE NPU ABYXNOTOYHOM KOMNOHOBKE

N 62,5-10°
M 2-3600f, p  2:-3600-0,02139-10°

=0,41 m/c.

15. PacyeT Bogonogorpesatensa | ctyneHu:
a) cpeaHsa TemnepaTypa rpetoLLelt Boabl

ty+t)  55+17

er — BBIX 36 DC,'
P 2 2
6) cpeaHAs TemnepaTypa Harpesaemoi BoAbl
N 2+37
tcp — _BX BBIX __ — 19,5 oc;
2 2

B) KO3dbMUMEHT Tennonepeaaym oT rpetolleit Boabl K CTEHKE TpyBKU

LW o8
Q, =l,l6[1210+18t$ _03038(&5) }ﬁ:
0.8
:1,16(1210+18-36—0,038-362)%=
0,0224"

= 2187 Br/(m2 x °C);



r) KoapOUUMEHT TENNOOTHAYM OT CTEHKM TPYBKM K HarpeBaemoi Boge

2 WS
a, =1,16[1210+18z:p—0,038(t:p) }d;’; =
»\ 1,01%°
=1,16(1210+18-19,5-0,038-19,5 ) —=—— =
0,014~
= 4222 Bt/(mM2 x °C);
4) KoapduumeHT Tennonepesaum npu ,8 =0,9
- v _ 1,2-0,9 _
I 1 o, 1 I 0,001

+ +
a, o, A, 2187 4222 105

C

=1535 Br/(m2 x °C).

KoadduumneHT i npuHAT paBHbIM 1,2 ana rnagkux Tpyo6ok;
e) Tpebyemasn NoBepxHOCTb HarpeBa Bogonoaorpesatens | ctynexHu

po 9 2,76:10°
T g IAd . -
k'At,, 1535-16,5

, 7 m2;

) UMCNO ceKuMin BogonoaorpesaTtens | cTyneHu Npu AnvHe cekunmn 4 m

v F_ 1087
2f. 2-11,51

, 72 cekupn.

MpuHUMaem 5 cekumin B 0o4HOM MOTOKE; AeNCTBUTE/IbHAA MOBEPXHOCTb Harpesa byaer F'= 11,51
X2 x5=115m2.

16. Pacuet Bogonogorpesartens |l cryneHu:

a) cpeaHaA TemnepaTypa rpeolieit Boabl

p p
byl _ 80+55 67,5 .
2 2

™ _
tcp =
6) cpeaHan TemnepaTypa Harpesaemom Boapl

"= bt _ 37+60 48,5 -,
2 2

B) KO3pPMLMEHT Tennonepeaaym oT rpetollleit BoAbl K CTEHKE TPYOKU

0,8

p rp 2 WMTP
o, =1,16|1210+18¢ —0,038(z.7 ) -

0,2
d3KB




,\ 0,41%F
:1,16(1210+18-67,5—0,038-67,5 )—:
0,0224%

= 2730 Bt/(m2 x °C);

r) KoapOUUMEHT TENNOOTHAYM OT CTEHKM TPYBKM K HarpeBaemoi Boge

WO,S
H H 2 p
a, :1,16[1210+18th—0,038(tcp) }d“ =
5\ 1,017
=1,16(1210+18-48,5-0,038-48,5> )~ =
0,014"

= 5443 Bt/(m2 x °C);

1) KoabduLMeHT Tennonepesaun npu S =0,9

kll — \VB — 192099 _
I 1 6. 1 1 0,00
—+—+— + +

a, a, A, 2730 5433 105

CT

=1931 Bt/(m2 x °C).

e) Tpebyemas NoBepxHOCTb Harpesa Bogonogorpesatens Il ctyneHu

oM 1,81-10°

™ - :4994 M2,'
Pk"ArY 1931-19
) uncno cekumit BogonogorpesaTens |l ctynenu
F. 49,4
N'=—2 = ~— =2.15 cexyun.

2f. 211,51

MpUHMMaem 2 ceKunmn B 0A4HOM NOTOKeE, AeNCTBUTENbHAsA NOBEPXHOCTb Harpesa byaeT F" = 11,51
X2Xx2=46 m2.

B pe3ynbTaTe pacyeTa NOJy4nMIoChb NO 2 CEKUMU B KaxKaom Bogonogorpesatene |l ctyneHn n 5 - 8
Ka)kaom Bogonogorpesartene | cTyneHn cymmapHOM NOBEpPXHOCTbIO Harpesa 161 m2.

17. MoTepu gaBneHus B Bogonoaorpesatensax (7 nocnefoBaTeNbHbIX CEKLMIM B KaxK40M NOToKe):

AN17 BOAbl, Npoxoasllein B TpybKax (c yuetom @ =2),

2

2
AP =7,5| 51| N=2.7,5 _ 26 Vo KMa;
[P 2-0,0093-10

O/17 BOAbl, NPOX0AALLei B MeXKTPYB6HOM npocTpaHcTee,

AP =BW2 N =20-0,41*-7=23,5 xna.

MTp

KoadoduumeHT B npuHMmaeTtca no tabn. 3 Hactoawero MpunoskeHus.
Mpy NpMMeHeHUM BoAoNOAOrpeBaTens ¢ NPoGUANPOBaAHHbIMU TPyB6KaMM HeobXxoaAMMOoe YMCIo



cekumi B | cTyneHn coctaBut 3 ceKkuuu, a 8o Il - 2 cekuumn B ogHOM noToke. lMoTepu gaBneHUA no
Harpesaemoli Boge ¢ KoadpduumeHtom @ = 2 coctasnawT 300 Kla.

B 1994 r. Ha mockoBcKOM 3aBoge "CaTaKC" OCBOEH BbIMYCK KOMYXOTPYOHbIX MHOrOXo40BbiIX
Bogonogorpesatenen ¢ | u Il cTyneHsamu HarpeBa B oAHOM Kopnyce (puc. 5), TexHudyeckue
XapaKTEPUCTUKM  KOTOpbIX npuBedeHbl B Tabn. 4  Hactoawero [lpunoxeHua. Tennosas
NPOn3BOANTENLHOCTb ONpeaeneHa ANA YCAOBUIM, BAN3KMX K peasibHbIM B CUCTEME TEMIOCHAOKEeHUA:

ONsA BogonoaorpeBaTesiei ropAaYero BOAOCHabXeHMA: TemnepaTypHbI nepenag, no rpetoLen soae
70 - 30 °C, no HarpeBaemoM - 5 - 60 °C, makcMmanbHble NOTEPU AABAEHMA NO HarpeBaemol Boae,
Hanpasasemoli no TpybKkam, - 27 - 36 kMa (UTMN - UTN);

ANA BogonoaorpesaTeneit OToNJIeHMA: TeMnepaTypHbIA Nepenag, no rpewouen soge - 150 - 76 °C,
Nno HarpeBaemol, HanpaBAAeMOol No MeXTPYbHOMY NpocTpaHCTBY, Npu NpumeHeHnn B UTM - 105 - 70 °C
N MaKcumanbHoW notepe gasneHuns - 30 KMa; npyn npumeHeHun B LTI - 120 - 70 °C n makcMmanbHoM
notepe AasneHus - 60 klMa (noTepn faBNeHUA NPUHATbI Be3ge A1 HOBOTO, YNCTOrO TENI00OMEHHMKA).

2000,40000
[




Puc. 5. O6Wmnit BUA, ropM3oHTaIbHOrO MHOFOX0A40BOr0
KOXYXOTpybHOro Bogonoaorpesarens

a - obwuii BuA,; 6 - paspes No cekunam:
1 - BXo4, Xxono04HoM BoAb! - | cTyneHs;

2 - BbIXOA4, TenaoHoCUTenA - | cTyneHs;
3 - BbIXO4, ropayeli Boapl - | cTyneHs;

4 - Bbixog, ropsyent Bogpbl - |l cTyneHb;
5 - Bxog TennoHocuTena - | CTyneHs;
6 - Bxog TrennoHocuTens - |l ctyneHs;

7 - BbIXO4, TensioHocuTensa - |l ctyneHs;

8 - BXoA, XxonoaHou Boabi - |l cTyneHb;

B, I - KOHCTPYKTUBHbIE pasmepsbl: 1 - cekunu;
2 - coegMHUTENbHAs KaMepa MeXTPYBHOro NpoCTPaHCTBa;
3 - 70 e, TpybHOro; 4 - TpybHana A0CKa; 5 - wapHup

Tabnunua 4
TeXHMHECKMeXapaKTepMCTMKMFOpM3OHTaﬂbeMIMHOFOXOAOBHX,
KOHyXOTDY6HMXBOAOHOAOFpeBaTEHEﬁ(:HpO¢MﬂMpOBaHHOﬁ
pr6KOl‘;1 AnAa Cuctem oTonneHmAa n ropadero BOAOCHaG)KEHMFl
OBosHaueHUe Tensyio- |[Inowane | 9Ymucio [Inowale CedYeHUd PasmMep | 9xBu- | HapyXHEBI TI'abapuUTH Macca, |llorepn maB- |Maxcu- |Kosdp-
Bas IOBEPX- [ XOOOB TpyOKM | BaJIeH— | IOMaMeTp a x 1l xh, MM KT JIeHUs MaJibHE | duLy—
MOll— HOCTH, (cex-|rpyBok, M2 |MexTpyOHOTO|d /d , |THBI Kopnyca pacxon |eHT
HOCTb, |Harpe- |uwumi) NpOCTPaHCT—-| B H |Oua- D, MM o o Harpe- |Terjo-
KBT Ba, M2 Ba, M2 MM MeTp, H TPy6— | MeX— BaeMou |[mnepe-
MM xaM, |[Tpy6- [BOIH, nadm,
xlla HOMY M3/u Bt/
npocT- (M2 x
paHcT- x °C)
BY,
xlla
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TernyIoOOMEeHHUKYM MHOT'OXOHNOBHIE IJiS OTOolieHus B UTII
(napamerpu TenjoHocureyei 150 - 76/105 - 70 °C,




HarpeeBaeMas BOIa IO MeXTPYyOHOMY INPOCTPaHCTBY)
TMIIO 76x2-1,0-5-¥3 270 3,25 5 0,00108 0,00233 14/16 |0,0164 500 0,55 x 2,51 x 0,73 350 20 29 6,7 5180
TMIIO 89x2-1,0-5-¥3 380 4,65 5 0,00154 0,00327 14/16 |0,0172 565 0,62 x 2,53 x 0,80 500 19 29 9,4 5120
TMIIO 114x2-1,0-5-V¥3 585 8,95 5 0,00293 0,0050 14/16 |0,0155 670 0,73 x 2,59 x 0,94 700 13 29 14,4 4760
TMIIO 133x2-1,0-5-¥3 880 10,80 5 0,0040 0,0075 14/16 |0,0197 670 0,73 x 2,65 x 1,07 900 15 29 21,6 -
TMIIO 168x2-1,0-5-¥3 1430 17,45 5 0,0057 0,0122 14/16 |0,0190 895 0,95 x 2,69 x 1,20 1020 19 29 35,1 5080
TenJoOOMEHHMKY MHOT'OXOIOBHE IJIS T'OpSYeIro
BOnocHabxeHmsa B MUTIl (mapaMeTpsl TENJIOHOCUTeJeN
70 - 30/5 - 60 °C, HarpeBaeMas BOJa Mo TpyBKawm)
TMIT 76x2-1,0-7-¥3 200 4,55 7 0,00108 0,00233 14/16 |0,0164 500 0,55 x 2,51 x 0,73 400 27 16 3,1 3090
TMIIT" 89x2-1,0-7-¥3 280 6,51 7 0,00154 0,00327 14/16 |0,0172 565 0,62 x 2,53 x 0,8 560 27 17 4,4 3100
TMIT' 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 |0,0155 670 0,73 x 2,59 x 0,94 760 27 26 8,4 3430
TMIT' 133x2-1,0-7-¥3 735 15,12 7 0,0040 0,0075 14/16 |0,0197 670 0,73 x 2,65 x 1,07 960 27 22 11,5 -
TMIIT' 168x2-1,0-7-Y¥3 1050 24,43 7 0,0057 0,0122 14/16 |0,0190 895 0,95 x 2,69 x 1,21 1140 27 16 16,4 3050
TenmooOMeHHUMKM MHOT'OXOIOBEIE IJiS OoTorJieHmus B LTII
(mapameTpu TenjoHocureryeir 150 - 76/120 - 70 °C,
HarpeBaeMas BOIa IO MeXTPyOHOMY INPOCTPaHCTBY)
TMIIO 168x4-1,0-4-Y3 2550 27,92 4 0,0057 0,0122 14/16 |0,0190 670 0,73 x 4,69 x 0,94 1220 76 60 43,9 6920
TMIIO 219x4-1,0-4-Y¥3 4470 46,0 4 0,00939 0,02139 14/16 |0,0224 895 0,95 x 4,74 x 1,20 2240 85 60 77,0 6915
TMIIO 273x4-1,0-4-Y3 6420 82,24 4 0,01679 0,03077 14/16 |0,0191 1010 1,10 x 4,83 x 1,31 2800 55 60 110,8 6590
TenygooOMEHHMKM MHOTOXONOBHE IJI TOpAYeTro
BonocHabxeHmsa B LTIl npu IOBYXIOTOUHOM CxXeMe
(mapamerprr, kak u B WTI)
TMIT' 114x4-1,0-4+4-¥3|1350 28,64 [4 + 4|2 x 0,00293|2 x 0,0050 |14/16 |0,0155|2 x 565 |2,15 x 4,59 x 0,84| 1560 36 49 21,1 3810
TMIT' 133x4-1,0-4+4-¥3|1840 34,56 |4 + 4|2 x 0,0040 |2 x 0,0075 |14/16 |0,0197|2 x 565 |2,25 x 4,64 x 0,90| 2000 36 32 28,8 -
TMIT 168x4-1,0-4+4-¥3]|2620 55,84 |4 + 4|2 x 0,0057 |2 x 0,0122 |14/16 |0,0190|2 x 670 (2,35 x 4,69 x 0,94| 2440 36 25 41,0 3360
TMIT' 210x4-1,0-4+4-¥3|4310 92,0 4 + 4|2 x 0,00939|2 x 0,02139(14/16 |0,0224|2 x 895 [2,8 x 4,74 x 1,20 4480 36 28 67,6 3200
TMIT' 273x4-1,0-444-¥3|7710 164,48 [4 + 4|2 x 0,01679|2 x 0,03077|14/16 |0,0191|2 x 1010|3,0 x 4,83 x 1,31 5600 36 34 120,9 3610
TenJoOOMEeHHMKYM MHOTOXOIOBEHE IJI T'OpAdYero BOIOCHAaOXeHMS
B LTIl npM OIHONOTOWHOM cCxeMe (rnapaMeTpr, kak u B UTII)
TMIT' 168x4-1,0-4-Y3 1310 27,92 4 0,0057 0,0122 14/16 |0,0190 670 0,73 x 4,69 x 0,94 1220 36 25 20,5 3360
TMIIT" 219x4-1,0-4-Y3 2150 46,0 4 0,00939 0,02139 14/16 |0,0224 895 0,95 x 4,74 x 1,20 2240 36 28 33,8 3200
TMIT" 273x4-1,0-4-Y3 3850 82,24 4 0,01679 0,03077 14/16 |0,0191 1010 1,10 x 4,83 x 1,31 2800 36 34 60,5 3610
[IpumeuaHue. Pabouee mamiyieHye - 1 Mlla, MakcuMalJibHasd TeMmInepaTypa
Tensionocurena - 150 °C, 3anac IO NOBEPXHOCTM HaTpeBa - OKOJIO
20%. VYcnoBHOe o6Oo3HaueHMe npu 3akaze: TMIO - Ternyo0OMEHHUK
MHOTOXOHOBOM C NpoduibHOM TPpyOKOM mjasa oTomnjeHusa; TMITI - To xe,
oJIA TOopAdYero BOINOCHaOXeHMA; gJajlee - IOMaMeTp KOpIyca CeKLWM,
OJMHa cexumu, IaBJIeHMEe; UMCJIO CeKUMM B TelJIOOOMEeHHUKe (OBe
umubpel uyepes "+" - OByxnorouHas cxeMma); Y3 - BMI KIMMATUYECKOI'O
VICIIOJIHEHMS TeInJiooBMeHHMKa no I'OCT 15150.

3anac B NOBEpPXHOCTU Harpesa NpMHAT 20%.

B nepecyeTe Ha pacyeTHbI pexum paboTtbl no FOCT 27950-88E (ckopocTb BoAabl B TpybKax 2 m/c) 3Tu e yctaHoBKM TMIMO 1 TMIT, npumeHsemble B8 UTI,
OyayT MMETb XapaKTepPUCTUKM, NpUBeAEHHble B Tabn. 5. Mpu 3TOM A[OCTUrAtOTCA Takue e Ko3hOMUMEeHTbl Tensjonepesayu, Kak M B MAACTUHYATbLIX
BOoAONOAOrpeBaTeNsiX Ha MaKCMMAJIbHbIX CKOPOCTAX TEMNJIOHOCUTENEN.



Tabaunua 5

TexHMYecKMe XapaKTePUCTUKU MHOFOXOA0BbIX
BoAonogorpesatenen ¢ NpopuUaMpoBaHHON TPyOKoM npu

pacyetHom pexume pabotel (W, =2 m/c)

OboszHaueHMe [lopepx-|Macca, | Tenyno- | Kosddu- |[loTrepu marie-
HOCTb KT Bad LUMEHT Husa, klla, 0o
Harpe- MO~ Ternjo-
Ba, M2 HOCTb, |lIependa— | TpyDO— |10 MexXx-—
kBT uy, BT/ |kam TpyOHOMY
(M2 x IPOCT—
x °C) PaHCTBY
TMIIO 76x2-1,0-5-¥3 3,25 350 550 10520 122 180
TMIIO 89x2-1,0-5-¥3 4,65 500 760 10240 119 180
TMIIO 114x2-1,0-5-¥3 8,95 700 1415 11520 125 190
TMIIO 168x2-1,0-5-¥3| 17,45 1020 2900 10310 116 180
TMIT 76x2-1,0-7-¥3 4,55 400 400 6180 170 100
TMIIT' 89x2-1,0-7-¥3 6,51 560 560 6200 170 105
TMIT 114x2-1,0-7-¥3| 12,53 760 1080 6860 170 160
TMIIT" 168x2-1,0-7-Y3| 24,43 1140 2100 6100 170 100

C 1996 . Ha TOM e 3aBogae ""CaTakc" HayaT BbIMyCK BOAOMNOAOrpeBaTeiei yCTaHOBKM NOyPa3bopHOM KOHCTPYKLMM 061er4eHHOro Tuna (puc. 6) Ans TennosbIx
MYHKTOB, Pa3meLLaemblix B NogBasne 34aHus.
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Puc. 6. BogonogorpesaTens 6J104HOr0 TMNA
no TY 400-28-132-90

B

| - XONI0fHaA BOAa; 32 - ropsAvan Boaa;

B3 - UMPKYNALMOHHAA IMHUA rOpAYEero BOA0CHabXKeHus;
T1 - NoAaroLLan TennoceTu;

T

» - BbIXOZ, rpetoLeit Boapl u3 Il ctynexu;

T, - Bxop, rpetowweit Bogp! B | cTyneHb;
T, - o6patHan Tennocetn
OCHOBHble TeXHUYECKME XapaKTePUCTUKM

Bogonogorpesatenen 6ao04Horo Tmna ana UM
(ycTaHoBKa n3 3 610K0B)



YcnoBHOe ob6o3HaueHue | IuameTp Pas3Mepsl, MM Macca, k1, [IOBEPXHOCTH PacueTHHI TerJioBOM
opu 3akase CeKLUN OOHOTO HarpeBa, M2 IoTOK, KBT, mIpu
D, d d H H h [h h 1 ]1 1 1 1 b |b Broka W =1 M/c,
MM, X 1 2 1 1 2 1 2 3 4 1 (- TP
X KOJI. BCETO IIO-— IenbTa t = 10 °C
CexKl]. norpeBa- cp
Tens
B 57x2-1,0-BIl-6-¥3 57 x 6| 45| 38(276| 828 87(189|552(100| 84|160|238| 34(160]|260 60 x 3 0,74 x 3 = 2,22 90,0
180
B 76x2-1,0-Bll-6-¥Y3 76 x 6| 57| 45314 942]1106(208|628|115( 93|170|257( 43|180]280 80 x 3 1,3 x 3 =23,9 156,0
240
B 89x2-1,0-BII-6-¥3 89 x 6| 76| 57|342(1026]119(223|684|125(100(|185(271| 50(195]|295| 100 x 3 1,86 x 3 = 5,58 223,0
300
B 114x2-1,0-Bll-6-Y¥3|114 x 6| 89| 76|387(1161|144(243]|774|135(112|205(294| 62(215|315| 140 x 3 3,58 x 3 = 10,74 430,0
420
B 168x2-1,0-BlI-6-¥3|168 x 6|133(108]|498(14821198(300]996(150(139|240(349| 89(280|380| 250 x 3 6,98 x 3 = 20,94 840,0
750
[IpuMmeuaHMe . T'nopaBIMUECKOE CONPOTUBJIEHNUE YCTAaHOBKMU npu
W =1 wMm/c, W = 0,5 M/c cocrapnsgeTr: JesbTa P = 40 «lla,
TP MTP TP
IenbTa P = 25 kIlla.
MTP

MPUMEP TENNOBOIO U TUOPABTMYECKOIO PACHETA
NNACTUHYATbBIX BOAOMNOLOMPEBATE/IEN (MO FOCT 15518)

MpunokeHue 8



B cootsetctBuu ¢ KaTanorom UMHTUxumHedTemaw (M., 1990) BbinyckaloTca Ten00bMEHHMKU NAacTUHYaTble AN TenJA0CHabXeHuA cneayolinx TUNos:
nonypasbopHble (PC) c nnactuHamu Tmna 0,5Mp 1 pasbopHsble (P) ¢ nnactuHamu Tmna 0,3p 1 0,6p.
TexHUYecKMe XapaKTePUCTUKM YKa3aHHbIX NJACTUH M OCHOBHbIE MapaMeTpbl TENN00OMEHHUKOB, COBMPaEMbIX U3 STUX NAACTUH, NpMBeAEHbl B Taba. 1 1 2.

Tabanua 1

TexHn4ecKkana XxapakTepucTmMKa nNaacTmH



[TokazarTesb

Twum I1JaCTUHE

0, 3p 0, 6p 0, 5Ip
TaBapuTH (ODaIMHA X 1370 x 300 x 1]1375 x 600 x 111380 x 650 x 1
X WUPMHA X TOJIIM—
HA), MM
[IOBEPXHOCTL TEIJIO— 0,3 0,6 0,5
obMeHa, M2
Bec (macca), kI 3,2 5,8 6,0
OKBMBAJICHTHEI OMa-— 0,008 0,0083 0,009
MeTp KaHaja, M
[Inomans IIOMNEPEYHO— 0,0011 0,00245 0,00285
IO CeueHMus KaHaJja,
M2
CMauyBaeMbll Iepu— 0,66 1,188 1,27
METp B IIOIEPEeYHOM
CeueHMM KaHajla, M
l[lmpmHa KaHaja, MM 150 545 570
3azo0p mJjg npoxona 4 4,5 5
pabouent cpemnbl B
KaHaje, MM
[IpyBeneHHas IJIMHA 1,12 1,01 0,8
KaHana, M
[Imomanb [IOIEPEYHOTO 0,0045 0,0243 0,0283
ceueHMrs KOJIJIEKTOopa
(yrsioBoe oTBepcCTHUE
Ha IJlacTuHe) , M2
HambGosbmmii OuamMeTp 65 (80) 200 200
YCJIOBHOT'O MNPOXOoIa
IPUCOEINHAEMOTO
mrylepa, MM
Kosdduiment obmero 19,3 15 15
rMmpaBanyeckoro | 0 —-————— |  —===—= | ——====
COIPOTUBJIEHUS 0,25 0,25 0,25
Re Re Re
KosdduumeHnT rumpaB-— 1,5 1,5 1,5
JIMYECKOTO COIPOTUB—
JIeHMS WTyllepa 3eTa
KonbodmumeHTE
A 0,368 0,492 0,492
B 4,5 3,0 3,0
TexHunyeckKas XapaKTePUCTUKA N OCHOBHbIE NMNAapaMeTpbI
NAaCTMHYATLIX TeNN00BMEHHbIX annapaTtos
[lokazarTesb Twur 1JacTUHE
0, 3p 0, 6p 0, 5Ip
1 2 3 4
Tun annapara Pa30OpHEM [Tonnypa300pHEM
Pacxomnm TernJioOHOCUTEe- 50 200 200
g (He 6ojyee), M3/u
HomMmHasnbHasa nJjomanb

Tabnuua 2



IIOBEPXHOCTY TEIJIO—
oOMeHa amnmnapara,
M2, U MCIOJIHEHME Ha
pame:
KOHCOJIbHOM
(mcnosHeHue 1)
OBYXOIIOPHOM
(McriosiHeHMe 2)
TPEXOINOPHOM C
IIPOMEXYTOUYHOM
IJINTOM
(mcnnonHenme 3)

Or 3 mo 10

Or 12,5 mo 25

Or 10 mo 25
Or 31,5 mo 160

- Or 200 mo 300

PacueTHOe naBJieHUE, (10) 1 (10)
MIa (xrc/cMm2)

T'abaputr TenyoodbMeH-| 650 x 400 x 605 x 750 x
HMKOB, MM x 1665 x 1800

Or 31,5 mo 140

Or 160 mo 320

1,6 (1lo)
2,5 (25)
2570 x 650 x
x 1860 (3500)

Jonyckaemble TemnepaTypbl TenjioHOCUTENEN ONPeaensoTca TEePMOCTOMKOCTbIO PEe3NHOBbLIX
NPOKNagoK. [na TennoobmMeHHWKOB, MCNOMb3yEMbIX B CUCTEMax TenjocHab»KeHus, obasaTesibHbIM
ABNAETCA NPUMEHEHME NPOKAAA0K U3 TEPMOCTOMKOM pe3nHbl, MapKM KOTOPOW nNpuseaeHbl B Tab. 3.

XapaKTepucTUKN NPOKNAAOK ANA NAACTUH

YcnoB—-| Mapka MaTepualsa u KayuykoBasa OCHOBa TeMnepatTypa
HOe TeXHUUECKUE YCJIOBUS pabouen
oBosz- cpensl, °C
Haue-
HUE
npo-
KJIaImOK
0 PesmHa 359 CKMC-30 m APKM-15 Or -20 mo +80
(TY 38-1051023-89) (ByTamrMeHMe TUJIC T —
POJIbHBEIM Kayudyk)
1 PesmHa 4326-T CKH-18 (ByTamMeHHUT— Or -30 mo +100
(TY-38-1051023-89) |pWMJBHEM KayuykK)
2 Pesmua 51-3042 CKOIT (3TUIIEeHNPONUIIEH— oo 150
(TY 38-1051023-89) IOMEeHOBHIM KayuykK)
3 PesmHa 51-1481 CK3Il (2TUIIEHNPONMUJIeH— IOo 150
(TY 38-1051023-89) |mMeHOBHM KayuykK)
4 PesmHa WUPII-1225 CK®-32 m UCK®-26 Or -30 mo +200
(TY 38-1051023-89) (bTOopPUPOBAHHEI KayUYyK)

Tabnunua 3

YcnosHoe 0603HayeHMe Ten1006MeHHOro NaacTMHYaToOro annapaTa: nepsble 6ykBbl 0603HaAYaloOT
TMN annapaTa - TensoobmeHHuK P (PC) pasbopHbiii (nonycBapHoit); cnegylouwee obo3HayeHue - Tmn
NAACcTUHbI; LMdpPbl Nocne TUpPe - TOALWMHA NAACTMHbI, Aanee - NAoWaAb NOBEPXHOCTM TennoobmeHa
annaparta (m2), 3aTeM - KOHCTPYKTMBHOE MCNOJIHEHME (B COOTBETCTBMM C Tabn. 2), MapKa maTepuana
NAACTUHbI U MapKa maTepuana NpokaagKku (B cootsetcTeum ¢ 1abn. 3). Mocne ycnoBHOro o603HaveHun
NPMBOAMUTCA CXEMA KOMMOHOBKM NAACTUH.

Mpumep ycnoBHOro 0603HaAYeHUA NANACTUHYATOrO pPasbopHOro TennoobmeHHOro amnnapara:
TennoobmeHHuK P 0,6p-0,8-16-1K-01 - TennoobmeHHMK pas3bopHbit (P) ¢ nnacTuHKamu tuna 0,6p,
ToNWMHOM 0,8 MM, NAOLLAAbI0 NOBEPXHOCTM TENN00O6MEHA 16 M2, Ha KOHCO/IbHOM pame, B KOPPO3UOHHO-
CTOMKOM WMCMOJIHEHUKW, MaTepuan NAacTMH M naTtpybkos - ctanb 12X18H10T;, maTepuan NpoKNagku -
TennocToiKasa pe3mHa 359; cxema KOMMOHOBKMU:



Cx5+5+5,
6+5+5

YTO O3HAYaAEeT: Hag, YepTOM - YNC/IO KAHAIOB B KaXKA0M XO4e A/1A rpetoLLeit BoAbl, NO4 YepTol - TO
e, ANA HarpeBaemom Bogpbl.

JononHuTeNbHbIM KaHaa co CTOPOHbI XOA4a HarpeBaeMon BOAbl NpegHasHayeH 41A OXAaxaeHus
NAUTbI N YMEHbLUEHWUS TENI0NOTEPD.

N3 paccmaTpuBaembix Tpex TensoobMeHHUMKOB Hambosee uLenecoobpasHO npuUMeHeHue
TennoobmeHHuKoB PC 0,5Mp, NOCKO/AbKY 3TU Tenno0OMEHHWKU HaAeXKHO paboTatoT npu pabovem
AasneHun o 1,6 Mra (16 krc/cm2).

MnacTuHbI NOMApPHO CBapeHbl MO KOHTYpPY, 06pa3ya 610K. Mexay ABYMA CBapeHHbIMM NAAaCTUHaMM
MMeeTCcA 3aKpbITbl (CBapHOM) KaHan ans TennopuKauMoHHOW rpetollein BoAbl. PazbopHble KaHanbl
AONycKatloT gasneHue 8 HUX Ao 1 MMa (10 krc/cm2).

TennoobmeHHUKM TMNa P 0,3p MOryT NPUMEHATLCA B CUCTEMAX TENI0CHabKeHMA Npu oTCyTCTBUM
TennoobmeHHuKos Tuna PC 0,5Mp 1 napameTpax TennoHocutenei ao 1,0 MMNa (mo 10 krc/cm2), ao 150
°C M nepenaae AaBNeHUI mexKay TenaoHocuTenamm He 6onee 0,5 MNa (5 krc/cm2).

MpumeHeHMe TennoobmeHHMKoB TUNa P 0,6p (TUTaH) B cMCTeMax TEMNJIOCHAOXKEHNA OrpaHUYEHO U
OONYCTUMO TOJIbKO NpPW  OTCYTCTBMM TennoobmeHHuKkoe PC 0,5Mp u P 0,3p npu napameTpax
TennoHocutenei He 6onee 0,6 MMa (6 Krc/cm2), ao 150 °C 1 nepenage AaBAeHUI TeNNOHOCUTENEN He
6onee 0,3 MMa (3 Krc/cm?2).

1. MeTogMKa pacuyeTa NAacTUHYATbIX BOAONOAOrpeBaTesieli OCHOBAHA Ha MCMNOJIb30BAHUU B HUX
BCEro pacrnosiaraemoro Hanopa TeNJ0HOCUTENEN C LLeNblo NOAYYEHNA MAaKCUMa/IbHON CKOPOCTU KaXKAoro
TEMNJIOHOCUTENS U COOTBETCTBEHHO MaKCMMANbHOIO 3HauyeHMA KoaddUUMEHTa Tenionepesayun uan npm
HEW3BECTHbIX pacrnosiaraemblXx Hamopax Mo ONTUMAJIbHOM CKOPOCTM HArpeBaeMoW BOAbl, Kak M npu
noabope KoXyxoTpybHbIX BogonoaorpesaTesiei.

B NepBOM C/ly4ae ONTMManbHOE COOTHOLLEHME YMCAa XOA0B AnA rpetotieit X, u Harpesaemoit X,

BOAbl HaxoaAnUTcA No Gopmyne

ﬁ_ ﬂ 0,636>< Ang 0,364><l(xx)_t;7
X, |G AP 1000-22

Ecnn cooTHoLWweHWe Xo040B NoayyYaeTca > 2, TO ANA NOBbILEHMA CKOPOCTU BOAbI LienecoobpasHa
HECMMMETPMYHAA KOMMOHOBKA, T.e. YACA0 X040B TennoobmeHuBatowmxca cpes, byaet HeEOANHAKOBbLIM
(puc. 1 - 3 HacTosuwero MpunoxeHua). NMpu HECMMMETPUUHOIN KOMMOHOBKE MOJlyYaeTca CMellaHHoe
OBWXKEHMEe MOTOKOB: B YacTM KaHaNoB - MPOTUBOTOK, B YaCTW - MPAMOTOK, YTO CHUXKAeT TemnepaTypHbIn
Hanop YCTaHOBKM NO CPABHEHMIO C MPOTUBOTOYHLIM XaPAKTEPOM ABUMKEHUSA TENI000MeHMBAOWMXCA
cpen, KOTOpbI MMeeT MecTo NPU CUMMETPUYHO KOMMNOHOBKE, U B ONpeaeeHHON CTEMNEHN YMEHbLUAeT
BbIFrOAY OT MOBbIWEHNA CKOPOCTM BOAbI NPU HECUMMETPUYHON KOMMOHOBKE. [103TOMY ANA UCKAKOYEHUA
CMeLLaHHOro TOoKa TennoHocuTenei 6onee apdeKTMBHO BOAONOAOrPEBATENbHYIO YCTAHOBKY COBMpPaTh 3
ABYX WM HECKONbKUX Pa3fenibHbiX TEMNNO0OOMEHHUKOB C CUMMETPUYHOM KOMMOHOBKOW, BK/IHOYEHHbIX
nocneaoBaTeNbHO NO TEMJIOHOCUTENIO, Y KOTOPOTO NoJsiydaeTca 6onbllee YUCI0 XOL40B, U NAPanNenbHo -
no Apyromy TensoHocutento. Mpu 3Tom o06BA3KA COeAUHUTENIbHbIMUM TpyboONpoBOAaMM [ONXKHA
obecneynTb NPOTUBOTOK B KaXKA40M TeN1000MeEHHMKeE.
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Puc. 1. CuMmeTpUYHaA KOMNOHOBKA NAaCcTMHYaTOro
BogonogorpesaTens, ob6o3HayeHme Cx4/5
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Puc. 2. HecummeTpuyHaa KOMMNOHOBKA NN1acTMHYATOro
Bogonoaorpesatens, o6osHadeHne Cx(2 + 2)/5
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Puc. 3. Cxema KoMnNoHOBKK Bogonoaorpesatenen | u i
nogorpesa B 0O4HY YCTAaHOBKY C MPOTUBOTOYHbIM ABUMMKEHNEM BOAbI

2. Mpw pacyeTe naacTMHYaATOro BogoNOAOrpeBaTeNna ONTUMaJibHAaA CKOPOCTb NPUHMMAETCA NCXO4A
M3 NONYYEHUNA TAaKUX XKe NOoTeEPb AaBNEHNA B YCTAHOBKE MO HaFDEBaEMOVi BOo4E, KaK Npu npuMeHEHNN

KOXKyxoTpybHoro Bogonogorpesatens - 100 - 150 KMa, 4To COOTBETCTBYET CKOPOCTU BOAbI B KaHa/1axX VVOHT

=0,4 m/c.
Mostomy, BbI6paB TWMN  MNACTMHbI  PaccyMTbIBAEMOro  BOAONOAOrpeBaTesNn  ropadvero
BOAOCHabeHWA, N0 ONTUMaNbHOW CKOPOCTUN HaxoAUM TPebyemoe KONMYeCTBO KaHas10B Mo HarpeBaemom

Boae M, :

Ghmax
m, = ,(2)
W f.p-3600

rae fI‘( - XXUBoe cevyeHme oaHOro mexnaacCtMH4aToro KaHana.

3. KomnoHoBska Bofonoforpesatens CUMMeTpuYHan, T.e. M. = M, . Obwee xuBoe ceueHne

KaHa/N0B B MaKeTe Mo Xo4y rpetoLlei 1 Harpesaemoli BoAbl
Jo=Se=m, [ 3)
4. Haxoaum daKkTUYecKkne CKoOpoCTU rperoLLein 1 Harpesaemon Boapl, m/c

— Gd
36007, 2P (a)
G
36001 p (5)
B cnyyae ecnn cooTHoweHue xopoB, onpegeneHHoe no ¢dopmyne (1), okasanocb > 2 (npwu
noAacCTaHOBKe APH =100 Kla, a APFp =40 kNa - gnsa | ctyneHun), Bogonoaorpesatens cobupaem us Asyx

pasaenbHbix TenaoobmeHHUKoB u 6onee n B dopmynax (4) mam (5) pacxoq Toro TennoHocuTens, y
KOTOPOro NOMY4YNNIOCh MEHbLLE XOA0B, YMEHbLLUAEM COOTBETCTBEHHO B 2 pa3a 1 6onee.

5. KoadouumeHt Ttennootpaum &, BT/(M2 x °C), oT rpetoweit BOAbl K CTEHKE MAACTUHbI

onpegensetca no popmyne
a,=1,164 [23000 +28317 -0,63(17)’ } w7, (e)

roe A - KoadPpUUMEHT, 3aBUCALLMI OT TMNA NANACTMH, NPUMHUMaeTca no Tabn. 1 HacToAwero
Mpunoxenus;

rp p
P th + tBLIX

cp o)

6. KoadpdpuumneHT Tennosocnpuatna &, , Bt/(m2 x °C), OT CTEHKM NNACTUHbI K Harpesaemoi Boae



npuMHMMaeTcs no popmyne

H n |2 0,73
a, =1,16A[23000+283z‘cp—O,63(tcp) }WH’ , (7)

t o+t

BBIX

2

roe t:p =

7. Koadodumument tennonepeaaun k, Bt/(m2 x °C), onpeaensertca no ¢opmyne

k=t 1@

roe ,B - KO3)OMUMEHT, yuMTbiBAlOWMIMA yMeHblleHMe KoadduumeHTa Tensonepenayn wms-3a
TEPMUWYECKOTO CONPOTUBAEHUA HAKUMK U 3arpA3HEHUI Ha NAACTUHE, B 3aBUCMMOCTM OT KayecTBa BOAbI
npuHMmaeTca pasHbim 0,7 - 0,85.
o o sp
8. Mpu 3agaHHOI BennumHe pacyeTHoit npoussoautensHoct O 1 no nonyyeHHbIM 3HaueHNAM

KoadoduumeHTa Tennonepegaum k v TemnepaTypHomy Hanopy Atcp onpegenserca Heobxoammasn

NoBepXHOCTb Harpesa FTp no ¢popmyne (1) Npua. 5.

Mpu cbopke BogonoAorpeeatena W3 ABYX pa3fefibHbiX TennoobmeHHUKoB u  6onee
TEN/IONPOU3BOANTENIbHOCTL YMEHbLUAETCA COOTBETCTBEHHO B 2 pasa u bosnee.
9. Konnyectso xo408B B Ten/IoobmeHHUKe X:

v Fath
2mf,

1

,(9)

rae frm - NOBEPXHOCTb Harpesa OAHOVI NAACTUHbI, M2.

Yuncno xon0B OKPYrnaeTca A0 LLes o BeNYUHDI.

B opHoXxo[0BbIX TEMNOOOMEHHMKax YeTblpe LWTyuepa Aaa nojBoAa M OTBOAA rpeloler u
HarpesaemMol BoAbl PacnonaratoTca Ha OAHOW HENOABUKHOM NanTe. B MHOroxo4,0BbIx TeN/1006MeHHMKax
YacTb WITYLEPOB A0/XKHA PAacnoNaraTbCA Ha NOABUMKHON NANTE, YTO BbI3bIBAET HEKOTOPbIE C/IOKHOCTM NPU
aKkcnayataumu. MoaToMy uenecoobpasHelr BMECTO YCTPOMCTBA MHOFOXOA4O0BOro Ten/j006MeHHMKa
pa3buTb ero Mo 4YUcNy XOAOB Ha pasgesibHble TenJo0bMEHHUMKWU, COEAMHEHHble MO OAHOMY
TENNOHOCUTE/IIO NOC/Ief0BaTeNIbHO, @ MO APYromMy - MapassiesnibHo, ¢ cobsogeHMeM NPOTUBOTOYHOIO
OBUXKEHUA.

10. [elicTBUTeNbHasA NOBEPXHOCTb HAarpeBa BCEro BoAoMnoaorpesarens onpegensaerca no popmyne

F=(2mX -1) f,,.(10)

11. Notepwu aasnenna AP, klMa, B BogonogorpesaTtenax cieayer onpeaensaTb no Gopmynam:
AN1A HarpeBaemow BoAbl

AR, =pB5(33-0,080, )WiPX )

ONA rpetoLlei soapbl



— ) 75
AP, =pB(33-0,087 ) W;"X o)

roe @ - koaddUUMEHT, yunTbiBaOLWMIN HaknneobpasoBaHne, KOTOPbIN ANA rpetoLLein ceTeBo BoAbl
paBeH eguHULE, a 415 HarpeBaemol BoAbl AOMKEH NPUHUMATLCA MO OMNbITHLIM AAaHHbIM, MPU OTCYTCTBUM
TaKUX AAHHbIX MOXHO NpuHUMaTbL @ =1,5-2,0;

B - Ko3apdMumeHT, 3aBUCAWMA OT TMMA NAACTMHbLI, NPUHUMAeTcA no Tabna. 1 HacTosuero
Mpunoxenus;

W - CKOPOCTb Npu NpPOXoX4eHNN MaKCMMA/IbHOTO CEKYHOHOTO pacxoda HaI'F)EBaEMOf;I BOAbl.

H.C

MPUMEP PACHETA

BolbpaTb M paccunTaTb BOAONOAOrPEBATE/IbHYIO YCTAHOBKY MAACTMHYATOrO Tenn00O6MEHHWKa,
cobpaHHOro ns naactuH 0,6p Ans cucTembl ropavero BogocHabxkeHus toro ke LTI, 4To 1 B npumepe ¢
KOXYXOTPYOHbIMW  CEKUMOHHbIMM  Bogonogorpesatensamu. CnefoBaTenibHO, WCXOAHble  OaAHHbIE,
BE/IMYMHbBI PACXOAOB W TemnepaTypbl TEMJIOHOCUTENE Ha BXO4Ee M BbIXOAE KarKAOM CTyneHu
Bogonoaorpesartensa NPUHUMAIOTCA TAKUMM e, KaK U B Npeablayliem npumepe.

1. MpoBsepAem COOTHOLLIEHME XOA0B B Tenn0o6MeHHuKe | cTyneHn no popmyne (1), npurnuman AP,

=100 KMa un ARP =40 kMMa,

=0,77.

X, (62,5-10°

X, ( 68-10° ) ( 40\ (1000-19,5
100 100036

CooTHOLWEHME X04,08 He npesbliaeT 2, cnepoBaTenbHo, NPUHNMaEeTCA CUMMETPNYHAA KOMMNOHOBKaA
TensoobmeHHMKa.
2. Mo onTMmanbHoOM CKOopoCTH HanEBaeMOl‘a BO4bl onpeaenaem Tpe6yeN\oe YNCNO KaHanoB no

dopmyne (2):

68-10°
m, = 5 =1
0,4-0,00245-10° -3600

b

3. Obuwee KMBOe ceyeHWe KaHanoB B MakeTe onpegensem no ¢dopmyne (3) (M

w NPUHUMaem

paBHbIiM 20):
f.) = f,=20-0,00245 = 0,049 m2.

4. daKTUYecKMe CKOPOCTU rpetoLLeit M HarpeBaemoi Boabl no ¢opmynam (4) u (5):

62.5-10°
- ’ = 0,35 m/c:
™~ 3600-10° - 0,049 m/c;
3
68-10 0385 e

"~ 3600-10° - 0,049

5. Pacuet Bogonogorpesatensa | ctyneHu:
a) KoapPpULUMeHT TennooTAauM OT rpeloLilent BoAbl K CTEHKE NaacTUHbI, dopmyna (6), npuHUMan 13
Tabn. 1 A=0,492:



05 =1,16x0,492( 23000+ 283x36—0,63x36” ) x0,35"" =8590 Br/ (M’ x °C)

’

6) KO3PPMLMEHT TENNOBOCNPUATMA OT CTEHKU NIACTMHbI K Harpesaemol Boae, dopmyna (7):
a, =1,16-0,492[ 23000 +283-19,5-0,63-19,5" |-0,385°7=8037 B1/(m2x °C);
8) KoadduumMeHT Tennonepesaym, npuHnumas @ = 0,8, dopmyna (8):

0,8
+ +

8590 16 8037

k' =

r) Tpebyemas nNoBepxHOCTb Harpesa Bogonoaorpesatens | ctynexnum, dopmyna (1) Mpun. 5:

6
Fo= 2,76-10 _
’ 2638-16,5

» T M2;

,CI,) KOonmn4yectso Xo408B (WWI NaKeToB nNpu pasageneHnn Ha oAHOXo4oBble TeI'II1006MGHHVIKVI),
dopmyna (9)

63,4406 _

= =2,67.
2-20-0,6

MpUHUMaeM TPU X0A43;
e) AeicTBMTEIbHAA NOBEPXHOCTbL Harpesa Bogonogorpesartens | ctyneHu, dopmyna (10):

F' =(2-20-3—1)0,6:71,4 m2;

) noTepu gasneHus | cTyneHn Bogonoaorpesartens no rpewllei soge, popmyna (12), npuHnumas
@ =11uusTabn.1b6=3:

AP, =1x3(33—-0,08x36)0,35"" x3=43,2 kI la

6. Pacuet BogonogorpesaTtens Il cryneHu:
a) KoadpPUUMEHT TENNOOTAAUN OT rpetoLeit Boabl K CTEHKE NacTUHbI, popmyna (6):

o =1,16x0,492(23000+283x67,5—0,63x67,5°) x0,35"™ =10412 Br/ (M’ x °C)

’

6) KoOapPMLUMEHT TENNOBOCNPUATUSA OT NNACTUHBI K Harpesaemoli Boae, dopmyna (7):

a, =1,16%0,492( 23000+ 283x48,5—0,63x48,5” ) x0,385*” =10017 Br/ (M’ x°C)

7

8) KoadduumMeHT Tennonepesayu, npuHnumas @ = 0,8, dopmyna (8):



0,8
kH = 1 O 001 1 = 3096 BT/(N\Z X oC);
+ =+

10412 16 10017

r) Tpebyemasn noBepxHOCTb Harpesa Bogonoaorpesatens |l ctynexdn, dopmyna (1) MNpun. 5:

1,81-10°
®3096-19

9 M2,
A) KONMYecTBO XOZ0B (MAM NAKeToB NpM pasfefieHMM Ha OAHOXOA0Bble Tena006MeHHUKM),
dopmyna (9):

Yo 30,8+0,6 _
2-20-0,6

b

MpuHumaem 2 xoaa3;
e) aeiicTBUTENbHAsA NOBEPXHOCTb Harpesa Bogonoaorpesartens |l ctyneHu, popmyna (10):

F" = (2~20-2—1)0,6 =47,4 m2;
) noTtepu gasnexHua |l cTyneHn Bogonoaorpesartens no rpewllen soae, popmyna (12):
APFLIZI-3(33-0,08‘67,5)0,351’75-2226,4 KMa;

3) noTepwu gasneHunA obewux CTyI'IEHEﬁ BogonogorpesaTtena no HaFDEBaEMOVI BoAg, NPUHUMaA @ =

1,5, Npu NPOXOXKAEHUM MAKCMMA/bHOTO CEKYHAHOro pacxoda BOZbl Ha ropsyee BOAOCHAbXeHue,
dopmyna (11):

AP =1,5%3x(33-0,08x31) (21,6(0,049x10°) |~ x5 =164 Tl

B pe3synbTaTe pacyeTa B KayecTBe BOAOMNOAOrPeBaTENs rOpAYEro BOAOCHAOKeHNA NPUHMMaem ABa
TennoobmeHHuKa (I n Il ctyneHn) pas3bopHoit KoHCTpyKUMK (P) ¢ naactuHamm Tuna 0,6p, TonwmHom 0,8
MM, u3 ctanm 12X18H10T (ucnonHenne 01), Ha AaByxonopHoW pame (uMcnonHenue 2K), ¢
YNNOTHUTENIbHBbIMU MPOKAAAKaMU U3 pe3uHbl mapkn 359 (ycnosHoe obo3HaveHue - 10). MoBepxHOCTb
Harpesa | ctyneHun - 71,4 m2, Il ctynenn - 47,4 m2.

Cxema KOMMNOHOBKM | cTyneHu:

= 20+20+20
21+20+20°

CXema KOMNOHOBKM |l cTyneHu:

20420
21420

YcnosHoe 0603HaveHMe Ten1006MeHHUKOB, yKa3biBaemoe B 61aHKe 3aKa3os., byaerT:



20+20+20

21420420 °
20+20

21420 °

PacueT BogonogorpeBaTens, CO6pPaHHOrO M3 NAACTUHYATLIX Tenn00bMeHHMKoB dupmbl "Anbda-
NaBanb" (TexHNUYeCKUe XxapaKTePUCTUKM CM. B Tab. 4), NoKasbiBaeT, YTo B | cTyneHb TpebyeTca ycTaHOBUTb
TennoobmeHHUK M15-BFG8 ¢ umcnom nnactuH 64, naowagab noBepxHocTM Harpesa 38,4 m2
(koadduumeHT Tennonepegaum - 4350 Bt/(m2 x °C)).

| ctynenu: PO,6p-0,8-71,4-2K-01-10 Cx=

Il ctynenu: PO,6p-0,8-47,4-2K-01-10 Cx=

Tabnuua 4

TexHUYecKMe XapakKTePUCTUKMN NAACTUHYATbIX TENN00OMEHHUKOB
dupmbl "Anbda-laBans" ana rennocHabkeHns

lloxaszaTesb HepasBbopHEE IasHEE Pa30oOpHEIE C PE3MHOBEBIMM NPOKJIAIKaAMM

CB-51 CB-76 CB-300 M3-XFG M6-MFG M10-BFG M15-BFG8

I[IOBEPXHOCTb 0,05 0,1 0,3 0,032 0,14 0,24 0,62

HarpeBa IJIaCTU—

HEI, M2

TaGapuTh 50 x 52092 x 617|365 x 990(140 x 400|247 x 747|460 x 981(650 x 1885

[IJIACTMHEL, MM

MuHMMaJsibHag TOJI— 0,4 0,4 0,4 0,5 0,5 0,5 0,5

WyHa I1JIaCTMHEL,

MM

Macca mnJacTHHE, 0,17 0,44 1,26 0,24 0,8 1,35 2,95

KT

O6beM BOIE B 0,047 0,125 0,65 0,09 0,43 1,0 1,55

KaHaje, J

MaxkcuMasibHOE 60 150 200 95 250 275 700

UMCJIO IIJIaCTUMH B
YCTaHOBKe, WT.

Pabouee 3,0 3,0 2,5 1,6 1,6 1,6 1,6
nasjyieHue, Mila
MakcuMaJibHasa 225 225 225 130 160 150 150

Temnepatypa, -C
T'abapuTe ycTa-—
HOBKM, MM:

mWYpYHa 103 192 466 180 320 470 650
BEICOTA 520 617 1263 480 920 981 1885
ojMHa, He 286 497 739 500 1430 2310 3270
Bosiee
" " MeHee 58 120 - 240 580 710 1170
IrameTp 24 50 65/100 43 60 100 140
naTpyobkoB, MM
CraHmapTHOE 10, 20, |20, 30, - - - - -
UMCJIO TIJIACTUH 30, 40, 40, 50,
50, 60, |60, 70,
80 80, 90,
100,
110,
120,
130,
140,
150

Macca yCTaHOBKH,
KT, [PpU YMCIe

IJIACTHH @

MMHMMAaJIbHOM 5,2 15,8 - 38 146 307 1089
MakKCUMaJlb HOM 15,4 73,0 309 59 330 645 3090
MaKCUMaJIbHBI 8,1 39 60/140 10 54 180 288
pacxon XUIOKOCTH,

M3 /4

I[loTepy HOaBJIEHUS 150 150 150 150 150 150 150
IpY MaKCMMaJlbHOM

pacxone, klla

Kosbdnument 7700 7890 7545 6615 5950 5935 6810

Tenjonepenaun,
Bt/ (M2 x °C),
IpY CTaHOaPTHEIX




YCJIOBMAX
Tensyoeas Moll— 515 2490 8940 290 3360 11480 18360
HOCTb, KBT, npm
CTaHOapTHHIX
YCJIOBMAX

IpumMeuanma. 1. CTaHIapTHEE yCcJioBMA - MaKCHUMaJIbHEI Pacxomn
KUIOKOCTHU, napame TPhL rpeomero TENJIOHOCUTEJIA 70 - 15 °c,
Harpesaemoro - 5 - 60 °C.

2. HomeHkJaTypa TermyooBMeHHMKOB "Anbda-JlaBanb" He oOTpaHMUYEeHa
THUIaMy allapaToB, NPMBEIEHHEIX B TabJjule.

3. Marepman njJacTMH - HepxaBewmas crtajab AISI 316, MaTepmaln
npokJjanoxk — EPDM.

Bo Il ctyneHu Tpebyetcs TennoobmeHHMK M10-BFG ¢ uncnom naactuH 71, nnowazb NOBEPXHOCTH
Harpesa 16,6 m2 (koadpduuneHT Tennonepesaumn - 5790 Br/(m2 x °C)).

MoTepu ganeHnsa B obemx CTyneHAX Npu NPOXOXKAEHMM MAKCMMaZbHOrO CEKYHAHOro pacxosa
HarpeBaemMol BoAbl ¥ TOM e KoadoduumeHTe 3arpsasHeHus (@ = 1,5) coctasnatot 186 kla.

B 1abn. 5, 6, 7 npuBeaeHbl TEXHUYECKME XapaKTePUCTUKKN TensoobmeHHMKoB "LleTenak", "APV" n
“cBan".

Tabnuua 5
TexHUYecKkre XxapaKTepUCTUKM NaAHbIX NNaCTUHYATbIX

TennoobmeHHuKoB "LleTenak" npomssoacTea
KomnaHuu "Lletetepm"

IlokasaTesb CP410 CP415 CP422| CP422-2V <*> [CP500| CP500-2V <*>

[IOBEPXHOCTH 0,025 0,05 0,095 0,28
HarpeBa Ijac-—
TUHBI, M2

T'a®apuTh 311 x 112 520 x 103 617 x 192 950 x 364
11518 C TVIHEL
h x a, umm
MuHMMaJibHag 0,4 0,4 0,4 0,4
TOJIIMHA IJIac—
TYHEL, MM

Macca njacTu-— 0,1 0,17 0,35 1,26
HEBI, KT

OB6BbeM BOIEL B 0,05 0,094 0,21 0,52/0,7
KaHaje, J

MakcuMaJibHOE 150 80 150 200

WUMCJIO IIJIaCTUH
B YCTaHOBKeE,
mT.

Pabouee maB-— 2,5 2,5 2,5 2,5/1,6
JeHue, Mla

MaxkcuManbHasg 225 225 225 225
TeMneparypa,

°c

OcHoBHBEle pas3-|[360 x 182 x 320|590 x 182 x 260 670 x 284 x 508 1200 x 450 x 818

MepHl TeNjIoo0-—
MEeHHMKa B
m3oIauUy h x
x ax 1, MM
InaveTp nar- 25 25 50 65/100
pPyOKOB, MM
Macca Temnjio—
oOMEeHHUKaA,
KT, NPpM YucCje
IJIACTMH @
MMHMMAaJb — - - 20 69,6
HOM <**>
MaKCHMaJlbHOM - - 75 246
MaxCuMaJIb HEI 20 12 62 26 340 165
pacxon Harpe-
BaeMOM BOIBL
opy norepe
IOaBJIeHMS
100 xIa,




M3 /4
Kosdduument 2420 - - 3090 - 1700
Tenjonepe-
nady npu
CTaHIOapPTHEX
YCIIOBU—

ax <KEEE>
Bt/ (M2 x °C)
TemnsyioBas Mol— 95 - - 440 - 2000
HOCTb IIpU (CP410-150-2V) (CP422-150-2V) (CP500-200-2V)
CTaHIOapTHHIX
YyCJIOBUAX, KBT
MaxkcuMasnbHas 300 250 1200 800 4000 2500
TenjoBas Mol-—
HOCTB, KBT,
opu napameT-—
pax TEemJOHO-—
cutena 150 -

76/105 -
70 °C

<*> TemyOOOMEHHUKM OBTOM MOHeNM IIpenHasHadeHu s I['BC C
OBYXCTYINEHYaTHM [NONOTPEBOM BOOE B OIHOM KOPIyCe.

<Ex> Uycio racTuH nopbupaercsa ¢ wmarom 10 mjmacTmH - npn
MMHMMAaJIbHOM uYuciie 10 miIacTuH.

HHF> CrTaHIapTHEE YCIIOBUSA - MaKCMMaJIbHEI pacxon
KMOKOCTH, rnapameTpEl rpeoimero TEMNJIOHOCUTEJS 70 - 15 °c,
Harpesaemoro — 5 - 60 °C.

NpuMeyaHus. 1. TensoOOMEeHHMKM [OCTABJAOTCA B KOMILJIEKTE c
u3oJALMeNn.

2. Umcra depes gpoBb O3HAYaKT [IapaMeTpE IJIs NepPBUYHOTO U

BTOPMYHOTO TEMJIOHOCUTEJIEN.
3. Marepmas njnactmH - AISI 316.

Tabnunua 6
TEXHMHECKMGXapaKTepMCTMKM NNAaCTUHYaTbIX
TennoobmeHHMKoB dupmbl "APV" ana tennocHabxkeHun

[lokazaTesb HepasOopHble MasHBE Pa30boOpHEE C PE3MHOBEIMM NIPOKJIaNKaMM

BD4 BD7 BF2 N25 N35 N50 M60 M92
[IOBEPXHOCTH 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
HarpeBa
[1JIaCTUHEL,
M2
T'aBapuTh 290 x 525 x 574 x 924 x 1200 x 1614 x 1188 x 1563 x
[1JIaCTUHH, 120 120 235 368 368 368 740 740
MM
MyHUMAaIbHAaA 0,4 0,4 0,4 0,5 0,5 0,5 0,5 0,5
TOJIIMHA
[1JIaCTUHEL,
MM
Macca mnjaac- 0,14 0,26 0,42 1,3 1,79 2,45 3,08 4,22
TWHEI, KI'
O6BeM BOIBL 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
B KkaHaJe, J
Pabouee 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
IaBJIEHNE,
MIla
MakcuMmaJlb - 220 220 220 150 150 150 150 150
Has TeMie-
patypa, °C
HOuameTp 25 25 65 80 80 80 200 200
naTpy0bKoB,
MM
MakcuMasb - 93 93 123 39/83 39/83 39/83 91/151 91/151
HOE 4MCJIO <E> <> <E> <E> <E>




[IJIJaCTUH B
YCTaHOBKeE,
mT .
T'a®apUTH
YCTaHOBKHA,
MM :
h x a 290 x 525 x 574 x 1249 x 1525 x 1939 x 1560 x 1935 x
120 120 235 450 450 450 886 906
OJVHa, He 246 246 315 570 570 570 1340 1340
Boree (10/2) (10/2) (10/2) (10/2) (10/2)
" " MeHee 48 48 48 370 370 370 1090 1090
(10/1) (10/1) (10/1) (10/1) (10/1)
CranzmaprHoOe |7, 11, 7, 11, 7, 11, - - - - -
uucJjo njnac-|17, 25,17, 25,17, 25,
TuMH B ycTa-|33, 43,33, 43,33, 43,
HOBKE 63, 93 (63, 93 (63, 93,
123
Macca ycra-
HOBKM, KI':
He OoJlee 14,4 26,2 58,4 310 410 460 1755 2270
He MeHee 2,4 4,0 10,5 210 300 380 1330 1700
<*> Ilepen depTo¥ - njs pamel 10/1, 3a uyeproir - 10/2.
Ipumeuvanusa. 1. MaTepman njacTuH: Hepas3bopHeIx - AISI 316,
paszbopHEx AISI 304, MaTepmals NPOKJaIok pas30opHEX - EPDM.
2. HoMeHkJaTypa TeliooOMeHHMKOB "APV" He OI'paHMUMBAETCS TUIIAMU
anmnapaToB, NPMBEIEHHHX B Tabiule.
Tabnuua 7
TEXHMHeCKMGXapaKTepMCTMKM NNAaCTUHYaTbIX
TennoobmeHHUKoB ¢pupmbl "CBEMN" ana tennocHabxkeHUs
llokasaTeJsb HepasOopHele MasgHBEIE Pas3OopHEE C PEe3MHOBEIMM IIPOKJIanKaMM
B25 B35 B45 B50 B65 |Gx6NI|Gx12P|Gx18P|Gx26P|Gx42P|Gx51P
[IOBEPXHOCTb 0,063(0,093|0,128|0,112|0,270(0,070|0,120(0,180|0,275(0,450|0,550
Harpesa
IJIaCTUHEL, M2
Macca nnactu-|0,234(0,336|0,42710,424|1,080 - - - - - -
HEI, KT
O6wem BOIer B [0,09510,141]10,188(0,188(0,474 - - - - - -
KaHane, I
Maxcumansroe |[120 200 200 250 300 100 160 160 450 450 450
YMCJIO NJIaCTUH
B YCTaHOBKeE,
mT .
Pabouee pmar- (3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
neHue, Mlla
MakcuManbHas 185 185 185 185 185 150 150 150 150 150 150
TeMIeparypa,
°C
T'abapuTe yCc-—
TaHOBKM, MM:
mprUHa 117 241 241 241 362 160 320 320 460 460 630
BEICOTA 524 392 524 524 864 745 840 1070 |1265 |1675 1730
IoJvHa, He 317 518 518 670 790 500 1090 (1090 |3080 |[3080 3130
BoJsiee
IOuameTp nonm- |25 40 65 65 100 25 50 50 100 100 150
COEenVHUTETb —
HBIX NaTPpyO-—
KOB, MM
Macca ycra- 30,6 |71,4 [119 119 900 38 127 183 363 554 1138
HOBKM IPU <x> <x> <x> <E> <E> <E>
MaKCyMaJlb HOM




uycJie Imnjac-
TUH, KI'
MaxkcuMaJibHO
sdbexTMBHAS
TernjoBas
MOWHOCTE,
kBT, npu
napameTpax
TENJIOHOCUTEI S
150 -
80/105 -
70 °C u
JenbTa P He
Han
dojee 150 x«lla
Kosdouument
TenJjonepena-
uu,
BT/ (M2 x °C)
SbbexkTUBHOE 42 52 48
UMYCJIO I1Jlac-—
TUH, IT.
Tenjsiorasd MOII—
HOCTb, kBT,
opy CTaHOoapT-—
HBEIX YCJIOBUSX
Kosddbuument
TemnJjonepena-
uu,
BT/ (M2 x °C),
opy CTaHOoapT-—
HBEIX YCJIOBUSX
SbbexkTUBHOE
UYCIIO
nJacTuH,
(uepes
opobp -
UMCJIO XOHOB)

350 550 900 2200 [6100 |400 550 1500

5970 |7880 |6570 |[7820 |7035 (129209380 |[11550

140 140 21 23 33 47

450 - 1500 - 4100 |[430 750 1050 -

6210 - 6260 - 5150 7980 |7080 |[7030 -

117/2 - 189/2 - 297/2179/3 |89/4 |85/3 -

mT .

<F> Macca mnOpmHATa OJ4 4YKcJa I[JIacTuH,
obecrnedeHM MOWHOCTU HMXECJeOyKllell CTPOKM.

TpebyeMBIxX npu

- MaKCMMaJIbHBI
CKOPOCTAMU n
HarpeBaeMoOy BOIEe He
rpepomero 70 - 15

puMeuvaHus. 1. CTaHODapTHEE YyCJIOBUS
KMOKOCTHY, OTPaHMYEHHB OOIIYCTUMBIMU
DaBJIEHMS B BOIONOZOTpPeBaTejie IIO0
150 «lla; mnapaMeTpE TEeNJOHOCUTEJIA:
HarpeBaemoro 5 - 60 °C.

2. MaTepmuall NJIaCTUH - Hepxapemas cranb AISI 316
0,3 - 0,6 MM, MaTepmalsl Npokjamok — EPDM.

3. HoMmeHkIIaTypa TENJIOOOMEHHNKOB HEe
anmnapaToBs, IPMBEIEHHHX B Tadiuie.

pacxon
IoTepsaMu
BoJiee

oC,

TOJIIMHOM

OT'paHMYEHa TUIIaMU

3000

10810

7300

9500

77

9500

7320

74/2

15000

11840

101

TENNOBOW U TMAPAB/IMYECKUIM PACHET FOPU3OHTA/IbHbIX

MHOIOX0A0BbIX MAPOBOAAHbIX NOAOrPEBATENEN

MpunoxeHne 9

MogorpeBaTenu ropM3oHTasibHbIe NApPOBOAAHbIE TEMNOBbIX CETEN (ABYX- W YeTbipexxoaoBble) Nno
OCT 108.271.105 npeaHa3HauyeHbl 414 CUCTEM OTOM/IEHUA U ropAYEero BogocHabKeHusn.
1. NoBepxHOCTb Harpesa NapoBoAAHbIX Nogorpesatenen F, M2, onpegenserca no popmyne



Qsp
"k,

cp

Ry
rae O . pacyeTHasa TenjoBan NPoOM3BOAMTENLHOCTb BoAonoaorpesatens, BT;
k - koadpdpuumneHT Tennonepegaun sogonogorpesartens, Br/(m2 x °C);

Atcp - pacyeTHas pPasHOCTb TEMMepaTyp MeXAy rpetoLLeit u Harpesaemon cpegamm, °C.

sh
2. PacyeTHasa TennoBaa NpPomM3BOAUTENBHOCTb BOAOMOAOrpeBaTeA Ha OTOMJeHue Qo WA Ha

S
ropsyee BogocHabKeHue th onpegensetca no Mpun. 2.

Mpw aToM, yunTbiBas TpeboBaHMA M. 4.8 HacTOALEro CBOAa NPaBW/, 41A KaXK40ro nogorpesarens
pacyeTHaA NPoOM3BOAUTENIbHOCTb, onpeaeneHHasa no Mpun. 2, aenntca Ha 2.
3. KoadpduumeHnt Tennonepeaaum k, Bt/(m2 x °C), onpeaensetcsa no popmyne

k B 1 5CT HaK 1 ' (2)
—
a, A. A a,

it HakK

roe @, - Ko3OPUUMEHT TennooTAaynm Npu MPOAOABHOM OMbIBAaHUM OT CTEHKU TPYOKM K
Harpesaemoli Boge, Bt/(m2 x °C);

Q& - K03ODULMEHT TENNOOTAAUM OT KOHAEHCUPYIOLLErocsA Napa K rOPU30HTaIbHOM CTEHKE TPY6KH,
B1/(m2 x °C);

5CT - TONWMHA CTEHKUN TPYOKU, M;

5Ha1< - TONWWMHA HaKunn, M, NnpuHMMaemaa Ha OCHOBAHWU 3SKCNAYATALMOHHbLIX AaHHbIX AONA

KOHKPETHOro palioHa C y4eTOM KayecTBa BOZbl, a NMPM OTCYTCTBMWU AaHHbIX AOMYCKAaeTcA NPUHUMaTb
pasHoi 0,0005 m;

/7’CT - TENJIONPOBOAHOCTb CTEHKM TPYOKK, BT/(M X °C), npuHMMaeTca gna ctanm paBHon 58 BT/(m x
°C), ana natyuu - 105 BT/(m x °C);
ﬂHaK - TO e, CN0A HaK1Nu, NpMHUMaeTcs pasHoi 2,3 Bt/(m x °C).

4. KoadpouumeHt Tennootaaun &, , Bt/(m2 x °C), oT cTeHKM TpybKM K HarpeBaemowi Boae B obnacTu

TYpbYNeHTHOro ABUKeHUA, onpeaenseTtca no ¢opmyne

H H 2 VI/TP
a, :1,16(1210+18th —0,038(r% ) )d“ ,3)

H ~ o
rae tcp - cpeAHAA TemnepaTypa Harpesaemou Boapl, °C, onpegensaemasn no dJopmyne

H H
tH _tBX+tBI>IX .
Cp_ 2 I(4
H H o
th; IBHX - TemhnepaTtypa Harpesaemou BOAbl COOTBETCTBEHHO Ha BXo4e W BbiIXxoae W3

Bogonogorpesarens, °C;
dBH - BHYTPEHHUI AMaMeTp TPYOOK, M;

WTp - CKOpOCTb BoAbl B TPyBKax, m/c, onpeaensaercs no popmyne



— Gh 5
™~ 3600p7, '

Jon

naowanb ceyeHusa Bcex TpybOK B oAHOM Xoay noporpesaTens, m2, onpeaenserca no
dopmyne

7Z'deH
S = 2 i)

n - Koan4yecTso TpY60K B O4HOM XOoA4y, WT.;

%) H
£ - NNOTHOCTb BOAbI NPY CpesHel TemnepaType tcp , Kr/m3;

Gh - pacyeTHbIN pacxod HarpeBaemow Boabl B TPyOKax, Kr/u.

5. KoadpoduumeHT Tennootgaun &, B1/(mM2 x °C), OT KOHAEHCUPYIOLLLEroCA napa K CTeHKe TpybKu
onpeaensercsa no ¢gopmyne
(4320+47,541, 0,147

a =1,16 e
Jmd (1)

rae I, - Temnepatypa HacbiweHus napa, °C;

m - NpuBeAeHHOe Yncao Tpybok, WT., onpeaensemoe no Gpopmyne

max

roe M5 - obuwee uncno Tpybok B nogorpesatene, LWT.;
N .« - MaKCUManbHOe Yncio TPyBOK B BEPTUKANbHOM paay, LWT.;

I, - cpesHss TemnepaTypa cTeHoK Tpy6ok, °C, onpegensercs npubanxKeHHO no dopmyne

t +t"

o > (9)

M NpoBepseTca noc/e NpeaBapuTeNbHOro pacyeTta nogorpesaTtens no ¢opmyne

ta +t.a,
t, =——— (10)
an+a2

Mpu HecoBnageHun 3HaueHwnit I, onpegeneHHbix no dopmynam (9) v (10), 6onee yem Ha 3 °C &,

CnefyeTt nepecymnTbiBaTh, NPUHAB 3HaYeHue [, onpesenerHoe no dopmyne (10).

6. PacyeTHyto pasHOCTb TemnepaTyp Atcp, °C, Mexay rpelowein M HarpeBaemon cpegamwu
onpeaensaoT no opmyne



N -

AL, =—C— 2
2,31g—2
A

roe At6, AtM - COOTBETCTBEHHO 60/blIaA U MeHbLIasA Pa3HOCTb TeMMNepaTyp MeXKay rpetowein u

Harpesaemol cpeiaMum Ha BXO4e M Bbixode M3 nogorpesatens, °C, onpeaenserca no bopmynam:

At6 :ts _t&x ; (12)
N =t -t

M s e (13)

Mpu pacyeTe NapoBOAAHbIX BOAOMNOAOrPEBaTE/Iei OTOMNIEHNA TeMNepaTypy Harpesaemol Boapl Ha
BXOZE W BbIXOZE M3 BOAONOZOrpeBaTens cnesyer npMHMMaTh

rae 7, - TemnepaTtypa BoAbl B obpaTHOom TpybonpoBoge cucTem OTOMJIEHUA MPU pacyeTHOWM

TemnepaTtype Hapy*KHOro Bo3ayxa l‘o ,°C;

H p—
tebzx_Tol ,
rae 7, - TemnepaTypa BoAbl B nogatouiem tpybonposoge Tensaosbix ceteid 3a LTMN wnam B
nogatowem TpybonpoBoae cucTembl OTOMAEHMA NpPU ycTaHOBKe Bogonogorpesatens B WUTI npu

pacyeTHoii TemnepaTtype Hapy»Horo Bo3gyxa f , °C.

B 3TOM cnyyae pacyeTHas pasHOCTb TemnepaTyp Al‘cp , °C, onpegenutca no ¢opmyne

At _(ts _Tz)_(ts _Tol)

& ts _TZ

2,3lg
LT (14)

MpumeyaHue. Mpu HE3aBUCUMOM NPUCOELMUHEHUN CUCTEM OTOMJIEHUA U BEHTUAALMM Yepes obLmi
BoAonoaorpesaTens TemnepaTypy Harpesaemoi Boabl B obpaTtHom Tpybonposose Ha BXxoge B
Bogonojgorpesartenb cnegyetr onpegenAatb C y4eToM TemnepaTtypbl BOAbl Nocne nNpucoeanHeHuA
TpybonpoBoga cuctem BeHTUAAUMM. [pn pacxoae TeENNOTbl HA BEHTUAALMIO He Bonee 15% cymmapHoOro
MaKCMMa/IbHOrO TENI0BOFO NOTOKA HA OTOMJ/IEHME A0NYCKaeTcA TemnepaTypy HarpeBaemown BoAbl nepes,
BoAonogorpesatesnem NpMHUMaTb PaBHOW TemMnepaType Boabl B obpaTtHom Tpybonposoae cucTembl
oTonneHus.

Mpu pacyeTe BOAONOAOrpeEBaTENA HA ropaYee BOAOCHabBKeHe TemnepaTypy Harpesaemoi Boabl,
°C, cheayeT NPpUHMMATb:

Ha BXoAe B BOAOMNOAOrpeBaTeNb - PaBHOM TemnepaType XonoAHoW (BogonposoaHoi) Boabl [, 8

OTOMUTENbHbIN Nepuog; NPU OTCYTCTBUMN AaHHbIX NPUHUMaETCA paBHoM 5 °C;
Ha BbIxO4e M3 BOAOMOAOrpeBaTeNAs - PaBHOM TemnepaType BoAbl, MOCTyMalowWwein B cucTemy

ropsyero BogoCHabKeHuA l‘h ,8UTN B UTN £, =60 °C, a 8 LITMN ¢ BaKyymHO Aeaspaumelt th =65 °C.



7. Pacxoabl HarpeBaemol BOAbl A1A pacyeTa BOAOMOAOrpeBaTeneil CUCTeM OTOMNEHMSA, Kr/u,
cnepyet onpeaenatb no popmynam:

G — 3’6Q)rmx
o (r —TZ)C

ol

; (15)

npv HE3aBUCMMOM TMPUCOEAMHEHUM CUCTEM OTOMNEHUA U  BEHTUAAUMM 4Yepe3 obLwmiA
BoAonoaorpesaTesb

o (za—7)c , (16)

rae Qomax' vaax - COOTBETCTBEHHO MaKCMMaJibHble TennaoBble MOTOKM Ha OToMn/1eHNe u

BeHTUnAuuto, BT.
Pacxopn Harpesaemoli BoAbl, Kr/u, Ana pacyeta sogonogorpesaTeneil ropayero BogocHabKeHus
onpegensetcs no gpopmyne

3607
"= 60-1)c

S,
roe th - pacyeTHas NpPou3BOAUTENLHOCTL Bogonoaorpesartens, Bt (cm. Mpun. 2).

8. NoTepu aasneHuns APH, Ma, ana BoAbl, npoxoAasuiel B TpybKax Bogonoaorpesarens

AP, =0,5 %+Z§ weop,

BH

roe WTp - CKOpOCTb BOAbl, M/c, onpeaensemas no ¢opmyne (5);

Z - YnCNo NocnepoBaTeNbHbIX XO40B BOA4ONOAOrpPEBaTENS;
| - AnvHa ogHOTO X043, M;

25 - cyMMa Ko3pULUMEHTOB MECTHbIX CONPOTUBEHUN;

A - KO3GPULMEHT rMAPABANYECKOTO TPEHUS.
DKBUBAJIEHTHYIO LIEPOXOBATOCTb BHYTPEHHEN NMOBEPXHOCTU NAaTyHHbIX TPYOOK Npu onpeaeneHunn

A MoxHO npmHmumatb 0,0002 m.
Cymmy K03dPULMEHTOB MECTHbIX CONPOTUBEHUIN B TPYOKAX MOXKHO NPUHUMATb:

ONA ABYXXO40BbIX BOAOMNOAOrpeBaTenei Z & =9,5;

ON1A YeTbIPEXXOA0BbIX BOAONOAOrpeBaTenei Zf =18,5.
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METOAWKA ONPEAENEHUNA MAKCUMAJIbHbIX (PACHETHbBIX)
PACXO/0B BO/b! M3 TEN/IOBOWM CETU HA TENIOBOM NMYHKT



1. Mpun OTCYTCTBMM HArpy3Kku ropayvero BOAOCHa6)-KEHVIFI M 3aBUCMMOM NpPUCOEAUNHEHUNN CUCTEM
oTonneHnAa n BeHTUAALUUN NOo cbopmyne

( Oy + O
(n—7)c , (1)

3
G, =

a Npu He3aBMCMMOM NpUCcoeanHEHNM Yepes Bodonoaorpesarenin Bmecto 7, noacrasnaerca 7.,
npuHumaemoe Ha 5 - 10 °C Bbllwe TemnepaTypbl Bogbl B 06paTHOM TpybonpoBoae cUCTEMbI OTOMIEHUSA
T,.

2. MpY HaANYMK Harpy3KM ropsiyero BOAOCHabKeHMA B 3aKPbITbIX CUCTEMAX TEMNNOCHAOXKEHUA:

a) Npu HanMumMm 6aKOB-aKKYMY/IATOPOB Y NOTPebutens u npucoegmHeHUM BOAOMNOAOrpeBaTesiei

ropA4Yero Bog0oCHabKeHusA:
Nno oAHOCTYMeHYaTON CXeMe C pPeryiMpoBaHnem pacxo/ia TenaoTbl Ha OTonaeHne

36(0+Q)
(7-7)e (d—é)c

G, =

HO He MeHee pacxoja BoAbl, onpeaeneHHoro no ¢opmyne (1);
Nno 0A4HOCTYMNeH4YaTon cXxeme co cTabunmsaumen pacxoga BoAbl HA OTOMNJIEHNE U BEHTUAALMIO

G :3’6(Qmax_|_vaax)+ 396Q:m
© (mm)e (d-m)e

no p,ByXCTyrleHLIaTOﬁ cxeme C perynamposaHMem pacxoda TeNN0Tbl Ha oToneHne

.0, [55-1
+0 + +
0, +0, 1+k, \ 55-t, ™
G,=3,6 —— , (4)
(Z'l—Tz)C

HO He MeHee pacxoda BoAbl, onpegeneHHoro no ¢opmyne (1);
No ABYXCTYMNeHYaTol cxeme co cTabuamnsaumen pacxoaa Boapl Ha OTOMNIEHUE N BEHTUNALMIO

396th 55_t/]l +
3’6(Qnmax + vaax) + 1+an 55 —tc m

(7,-1,)c (7/—13)c

G, = ; (5)

6) npu  oTcyTcTBMM  GAKOB-aKKYMyNATOPOB Yy  noTpebuteneid M NpUCOeaUHEHUM
BO4OMNOAOrpeBaTeNe ropAYero BOAOCHaGKeHUA:
No 04HOCTYNEHYATOMN CXEME C PerynpoBaHMEM Pacxoaa TeNNOoThbl Ha OTOMAeHUe

3’6(g+g) 396Q1max
(d-2)e  (d-7)e

G, =
, (6)

HO He MeHee pacxoda BoAbl, onpegeneHHoro no ¢opmyne (1);



no OAHOCTVHEHHaTOVI cxeme co CTa6MJ'IVI3aU,VIel‘;1 pacxoda soAbl Ha oTon/1IeHNE U BEHTUNALMNIO

3’6(Q>max +vaaX) + 396Q:max
(n-%)c (a-7)c ;(7)

G, =

no ,CI,ByXCTyI'IeH‘-IaTOﬁ cXxeme C peryimpoBaHMem pacxoaa 1ensioTbl Ha oToN/1IEHNE U MAaKCUMaA/IbHbIM
TEN/I0BbIM MOTOKOM Ha BEHTUAALNIO MeHee 15% MaKCMManbHOro TeN0BOro NOTOKA Ha OTON/EHUe

.0, 55—+t
+0 + m_11,2 h+ k
0+ 1+k, 55-¢, "

(rl’—rz’)c

G,=3,6 ,(8)

HO He MeHee pacxoda BoAbl, onpegeneHHoro no ¢opmyne (1);
No ABYXCTYNEHYATOW CXeMe C PEry/IMPOBaHNEM PacXxoaa TeNNO0Tbl Ha OTONIEHNE U MAaKCUMa/IbHbIM
TENJI0BbIM NOTOKOM Ha BEHTUAALMIO Bonee 15% MaKCMMaNbHOro TEMNNOBOrO NOTOKa Ha OTOMN/IeHME

k 55-t, k
_m + T
1+k,_ O 55-t. 1+k, Qo

(z/—73)c

Qr: + Q\i + thax -

G,=3,6 ;(9)

no AByXCTyHEHHaTOVI cxeme co CTa6MI'IM3aLI,M€l7| pacxoga BOoAbl Ha OoTON/IEHNE U MAaKCMMaA/IbHbIM
TEN/I0BbIM MOTOKOM Ha BEHTUNIALNIO MeHee 15% MaKCMMaNbHOro TeN0BOro NOTOKA Ha OTONEHNE

1
3,6 G 122270
3)6(Q0max +vaax) + 1+kTH 55_tc

(r,—1,)c (7/—13)c

G, = ; (10)

no AByXCTyHEHHaTOVI cxeme co CTa6MI'IM3aLI,MEI71 pacxoga BOoAbl Ha OoTON/IEHNE U MAaKCMMaA/IbHbIM
TENN0BbIM NOTOKOM Ha BEHTUNALUUIO 6onee 15% maKCMMaNbHOrO TEM/IOBOrO MOTOKA Ha OTONNEHUE

anth 55_t}1¢ _|_anth1
3’6(Qomax +vaax) + 1+kT1'I 55_tc 1+le'[

(z,—7,)c (z/—73)c

3’6 thax -

G, = . (11)

MpumeyaHua. 1. B dopmynax (4), (5), (8), (10) 1,1:(2'2'—5) °C; B dopmynax (9), (11)
! =(;-10) -c.

2. B popmynax (8), (10) KoadpdmumeHT 1,2 yunTbiBaeT yBe/IMYEHNE CPeAHEYacoBOro TEMJ/I0BOro

NOTOKa Ha ropayee BO,CI,OCHa6)KEHVIe B CYTKU HambosbLuero BOAOI’IOTDEGI]EHMH.

!
3. Pacxop TennoTbl Ha oOTONMEHME Qo, BT, npu Temnepatype HapyXHOro BO34YyXa,

o ! o
COOTBETCTBYIOLLEN TOYKE M30Ma rpadmka Temnepatyp Boabl [,, C y4eToM MOCTOSHHON B TeyeHue
OTOMUTENBHOIO NEPMOoAa BEIMUYMNHbI BbITOBbIX MU NPON3BOACTBEHHbIX TEMN/I0BLIAENEHWNA ONpeaenieH no
dopmyne



Qe = (0, +ZQ)t"(:T—t‘,‘—Zq ,(12)

_to

roe Zq - TENNOBbIAENEHMA, NPUHMMAEMbIE ANSA XUAbIX 3aaHKit no CHuM 2.04.05-91* n ans
06LecTBEHHbIX M NPON3BOACTBEHHbIX 34aHMI - NO pacyeTy, BT;

I, - pacyeTHan TemnepaTypa BHyTPEHHero BO3Ayxa B OTan/jimMBaembix 34aHusx, °C;

OIIT
[, - onTMmanbHaa TemnepaTypa BO34yxa B OTanJMBaeMbIX MOMELLEHUAX, MPUHUMaeman no

cpegHemy 3HayeHuIo TemnepaTyp, npuseneHHbIx B Mpun. 4 K CHul 2.04.05-91%;
I, - pacyeTHas TemnepaTypa HapyKHOro BO34yXa A/19 NPOEKTUPOBaHUA OTOMAEHUS, TPUHUMaemas

KaK cpeaHaa TemnepaTypa Hanbonee xooaHOM NATUAHEBKKN B cooTBeTcTBMM co CHuMIM 2.01.01-82, °C.
3. B OTKpbITbIX CUCTEMAX TENNOCHAbXeHUA

Gd — 3’6(QJmax +vaax) + 396ermx

(n—w)e  (t-t)e 3

unu no dopmyne (17) CHuM 2.04.07-86*.
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TPYBbI MO HTA, PEKOMEHAYEMBbIE K MPUMEHEHWIO
MPU MPOEKTUPOBAHWIN TEMN/10BbIX MYHKTOB

YCIoBHHM | HOpMaTMBHO-TexXHMUEeCKad Mapkxu cTanm [lpenmesipHEIE
oyaMeTp OOKyMEeHTaluusa Ha rnapaMme TpH
TPy D , TpyOrl (HTI)
y Temrne- | pabouee
MM party- |InaBJeHue
ra, P, Mlla
°cC (xpc/
cM2)
1 2 3 4 5

TpyOB 3JIEKTPOCBAPHEE [IPSIMOIOBHLE
15 - 400 |Texumnueckue tpeboBaHusa|BCT3cnb; 300 [1,6 (1l6)
no I'OCT 10705 (rpynna
B, TepmMoobpaboTaHHEIE)

CopTaMeHT IO 10, 20 300 |1,6 (1)
T'OCT 10704
400 - TexHuueckue TpeboBaHua |BCT3cnb 200 2,5 (25)
1400 |mo I'OCT 10706 (mo BCr3cmnd
uaMeHeHuno 2, Tpynna B, |17TC, 17T'1C,
TepMoOoOpaboTaHHEE) 17ric-y, 13rC, 300 2,5 (25)
13T71C-y
150 - T'OCT 20295 (Tmm 1) 20 350 |2,5 (25)
400 (K42)

500 - T'OCT 20295 (Tmn 3, 17rCc, 17Tr1C 425 2,5 (25)



800 | repMmooBpaboTaHHEE) (K52)
500 - TY 14-3-620 17rC, 17r1C, 300 [2,5(25)
800 17T1C, 17T1C-V,
1000 - 131C
1200
1200
1000 TY 14-3-1424 17T1C-y 350 (2,5 (25)
(K52)
1000, TY 14-3-1138 17T1C-y 425 12,5 (25)
1200 (K52)
1000, TY 14-3-1698 13rC, 131rC-Y, 350 (2,5 (25)
1200 131r1Cc-y,
17T1C-y
500 - TY 14-3-1680 BcT3cmb 200 (2,5 (25)
1200
500 - TY 14-3-1270 171C 350 |2,5 (25)
800
1200 TY 14-3-1464 13T71C-y 350 (2,5 (25)
13TC-y
(K52, K5)
TpyOB 3JIEKTPOCBAPHHE CIMPAJIbHO—IOBHLE
150 - TOCT 20295 (Tun 2) 20 (K42) 350 (2,5 (25)
350
500 - T'OCT 20295 (Tun 2, 20 (K42) 350 2,5 (25)
800 | repmoobpaboTaHHEIE) 17rc, 17r1cC 350 2,5 (25)
(K52)
BcT3cmnb 300 |2,5 (25)
500 - TY 14-3-954 20
1400 17171C, 17TC 350 (2,5 (25)
500 - TY 14-3-808 20 350 |2,5 (25)
1400
TpyOBl OeCHmOBHEE
40 - 400|Texumnueckue tpedoBanus|10,20 300 |1,6 (1leo)
no I'OCT 8731 (rpymnma
B)
CopramenT o I'OCT 8732|10T2 350 2,5 (25)
15 - 100 |Texunueckue tpeboBanus|10,20 300 |1,6 (1lo)
no I'OCT 8733 (rpynmna
B) . 4,0 (40)
CoprameHnT 1o I'OCT 8734|10T2 350 [5,0 (50)
oor2cC 425 15,0 (50)
15 - 300|TY 14-3-190 10,20
350, 400|CopramenT no I'OCT 8732 425 16,4 (64)
u T'OCT 8734 20
50 - 400|TY 14-3-460 20 450 |He orpa-
15TC HMUEHO
50 - 400|TY 14-3-1128 ooracC
CopramexnT o I'OCT 8732 425 5,0 (50)




20 - 200|T'OCT 550 (rpynma A) 10,20 425 15,0 (50)
10172 350 5,0 (50)
Ipumeuanus. 1. B Tabauuy BkJodeHB TpyOwe no TY 14-3-1424,
TY 14-3-1464, TY 14-3-1680 wmu TY 14-3-1698, oTcyTcTByoLIME B
"llpaBuilax YyCTpoOMCTBa M ©Oe30IacCHOM 3KCIUIyaTaluuy TpyOOoIpOBOIOB
napa u ropsdeMr BOOH" M pPeKOMEHOyeMble K IIPUMMEHEHUIO.
2. B Tabnuuy BKJIOUeHH TpyOH M3 cTajer Mapok 13T'C, 13TC-VY
n 13T'1C-Y, orcyrcrrynumre B "llpaBujlax yCTPOMCTBA n 6He30nacHoOn
JSKCIIyaTaluuy TpyOONpPOBONOB Iapa M Topsadyey BOIH'", MCIHTAHHBE U
onoOpeHHbIe BceCcon3HbEM TEeIJIOTEXHUUECKUM MHCTUTYTOM "
PeKOMEeHIOBaHHEe K npuMeHeHwmo LOKTU.
3. IpumeHeHMe TpyO M CcTajiey, YKasaHHEIX B NIpuMedaHusx 1 u 2,

cryienyeT IOOIIOJIHMTEJIBHO COIJIaCOBBHIBATHE C OpI'aHaMM I‘ocropTeXHansopa.

NEPEYEHb TUMOBOW AJOKYMEHTALIMM HA KOHCTPYKLMN,
W3OENNA W Y3Nbl 34AHUA U COOPYXKEHUI
CEPMA 5.903-13 "M3AENNA U AETANTN TPYBOMNPOBOA0B
ONA TENNOBbIX CETEN. PABOYUE YEPTEKN"

N HammeHnoBa- CocTap BHIIyCKa Kparkasa
BB~ |HME BHIIyCKa XapaKTEPUCTUKA
nyc-—
Ka
1 2 3 4
1 OeTanu Tpy-|OTBOO KPYTOM3OTHYTHIM, D = 40 600 wmm,
fonpoBonosB |uepT. TC-582 N
yron rmba 30, 45,
60, 90°, R =1,5D
N
ona D <= 400 MM,
N
R =D gnsa
N
D >= 500 MM
N
OTBOI CBapHOM, D = 100 1400
yepT. TC-583.000CB v
MM, YTOJ MIOBOPOTa
15, 30, 45, 00,
90°, P <= 2,5 Mia,
Y
t <= 350 °C,
P <= 1,6 Mia,
N
t <= 300 °c,
P <= 2,2 MIla,
i
t <= 350 °C
OTBOOEl T'HYTEHIE, D = 10 400 MM,

MpunokeHune 12



yepT. TC-584 v
p =1,6; 2,5;

Y

4,0 Mla
[lepexon CBapHOM JIMCTOBOM D <= 1400 wmm,
KOHLIEHTPUUECKU, N
yepT. TC-585 um sxcueHTPU- P = 2,5 Mla,
yeckuy, ueprt. TC-586 N

N

t <= 300 °c,

P <= 2,2 Mia,

p

t <= 415 °C
[lepexon MmWTaMIOBAHHEI KOH-— D = 400 MM,
LEeHTPUUYECKUM M DKCLEHTPU-— Yy
yeckuy, uept. TC-594 P <= 4,0 Mia,

N

t <= 425 °C

TPOMHUKM M WTYyLEeps IOJI8 D =10 ... 1400
OTBETBJIEHUS TPyOONPOBONIOB, Yy
yepT. TC-588.000CB-TC592 MM - TpyOONPOBONH,
D =10 ... 1400
Yy
MM — OTBETBJIEHUS,
P <= 4,0 Mla
N
dylaHUBl IJIOCKMe npuBapHee ¢ |[D = 15 ... 1400
naTpyobxom, N
yepT. TC-593.000CE, MM, P <= 2,5 Mla,
yepT. TC-599.000CB N4

t <= 350 °C. Ilpu-
COeIUHMTENIbHEe
pasMeps o

T'OCT 12815-80

Barymky JOCKMe NpuBapHee, [D = 25 ... 1000
yepT. TC-59.000CB M
MM, P mo 4,0 Mla
Y
Bargymky Jockme npumBapHele (D = 300 ... 1400

c pebpammu, uyept. TC-596.000( vy
MM, P ot 0,25 mo

N
4,0 MIla
[lprMeuyaHue. CBonHas Tabnanua OTBETBJICHUN
TpydonpoBonos, uept. TC-587TB
IpeHaxHbe Ysen wmrylepa ¥ apMaTypel Ha |D = 32 ... 1400
Y3JIBL BOOSHOM TEIJIOBOM CeTu U N
KOHIOEHCATONpoBOOe (CIyCcK-— MM, P =1,6; 2,5
Huk) , uyept. TC-631.000CB u y
TC-632.000CB MIla
Yses wryluepa M apMaType nng|(D = 50 ... 1400
TUOPONHEBMAaTNUECKOM MPOMEIB— [ VY
KM BOISHEIX TEIIJIOBHIX CeTeM mm, P =1,6; 2,5




(CyCKHUK) , v
yepT. TC-633.000CE, MIla
TC-634.000CB
Y3en mryuepa ¢ BeHTweM miga|D = 32 1400
BREIIyCKAa BOB3IyXa HA BOISHHX N
TEIJIOBEIX CEeTAX M KOoHIeHca- |(mm, P = 1,6; 2,5
TONpOBONax (BO3IOYWHUK), y
yepT. TC-635.000CB MIla
Y3en wmryuepa C¢ BeHTueM muga|D = 50 1400
MOOKJIIOUEHMS CXaToTo BO3OyxXa| ¥
IpM I'MOPOIHEeBMaTMUeCKOM MM, P =1,6; 2,5
IIPOMBEIBKE Ha BOINAHOM TEIJIO— N4
BOM CeTM M KOHIeHcaTonpoBoO- |Mlla
e (BOBIOYUWHUK) ,
yepT. TC-636.000CB
Y3eJ nyCcKOBOT'O IpeHaxa D = 65 1200
IaponpoBOOORB, v
yepT. TC-637.000CB MM, P = 1,0; 1,6;
N
2,5; 4,0; 6,4 Mla
Y3eJ nmyCcKOBOTO IpeHaxa D = 65 1200
IaponpoBOIOB C OTBOIOM, N
yepT. TC-638.000CB mMm, P = 1,0; 1,6;
N
2,5; 4,0 MIla,
D = 50 700 MM,
N
P = 6,4 MIla
Y
Y3eJq nmyCcKOBOTO M MNOCTOSHHO-|D = 65 1200
TO IpeHaxa [IaponpoBona, y
yepT. TC-639.000CB mMm, P =1,0; 1,6;
Y
2,5; 4,0 MIla,
D = 50 700 MM,
N
P = 6,4 MIla
Y
BosnymHMK Ha [ODaponpoBome, D = 65 1200
yepT. TC-640.000CB N4
mm, P = 1,0; 1,6;
Yy
2,5; 4,0 MIla,
D = 50 700
N
MM, P 6,4 Mla
N
YcTaHOBKA YcTaHOBKA TEepMOMETpPa Ha D = 100 1400
KOHTPOJILHO— | TOPUBOHTAJIEHOM TPyOOIpPOBO— y
usMepuTesb- |ne, udeprt. TC-3.001.000CE MM, t <= 200 °C,
HEIX Npudo- D = 100 1000
poB (TepMO- y
METPOB, MM, t <= 350 °C,
MaHOMETPOB) D = 100 1000
N
MM, t <= 440 °C




YCcTaHOBKa TEepMOMeTpa yIJio—
BOoro c yrJsiom mosopota 90°
Ha BEPpTUKAJIBHOM U I'OpPU-—
30HTAJIbHOM TpyOONpPOBOOaX,
yepTr. TC-3.002.000CB

To xe

YcTaHoBKa MaHOMETpa Ha To-
PUBOHTAJILHOM TpyDOonpoBOIe,
yepT. TC-3.003.000CB

P <= 2,5 Mla,
N

t <= 200 °C

YCcTaHOBKa MaHOMETpa Ha Bep-
TMKaJIbHOM TpyOOonpoBOIe,
yepT. TC-3.004.000CB

P <= 2,5 Mia,
v

t <= 200 °C

YCcTaHOBKA MaHOMETpa Ha IOo-—

P <= 6,2 Mila,

PUBOHTAJILHOM TpyOONnpoBoOne, N
yepT. TC-3.005.000CB t <= 440 °C
YcTaHOBKa MaHOMeTpa Ha Bep—-|P <= 6,2 Mia,
TUKAJIBHOM TPyOONpOoBOIE, v
yepT. TC-3.006.000CB t <= 440 °C
KomMmneHcaTo- | KoMIOeHCATOP CaJlbHUKOBHIM D = 100 1400
pHl CaJIbHM- |OOHOCTOPOHHMI: BapuaHT 1 - v
KOBHIE C YILUIOTHSOIMM YyCTpOMcTBOM, |MM, P <= 2,5 Mia,
BapMaHT 2 - 0e3 yIJOTHLD e v
TO yCTPOMCTEA, t <= 300 °C.
yepT. TC-579.00.000CB KomneHcupyioma s
criocobHocTe oT 190
no 500 MM
KoMneHcaTop CaJjlbHUKOBLIM D = 100 800
OBYXCTOPOHHMUIM: BapuaHT 1 - N4
C YILUIOTHAKOIMM YyCTpOoMCTBOM, |MM, P <= 2,5 Mia,
BapraHT 2 - 0e3 YIJIOTHSI— y
mero ycTpOMCTBA, t <= 300 °cC.
yepT. TC-580.00.000CB KomneHcupyomas
criocobHocTe oT 380
o 900 mm
T'pazseBUKU T'pas3eBUK TOPU3OHTAJIbHEI, D = 150 400
yepT. TC-565.00.000CB N
mm, P = 2,5; 1,6;
N
1,0 Mia
T'paB3eBUK T'OPU3OHTAJIbHEI, D = 500 1400
yepT. TC-566.00.000CB v
mm, P = 2,5; 1,6
N
MIla
T'psA3€BUK BEepPTUKAJIbHLI, D = 200 300
yepT. TC-567.00.000CB v
mMm, P = 2,5; 1,6
N
MIla
T'pa3eBUK BEPTUKAJBHEIM, D = 350 1000
yepT. TC-568.00.000CB v
MM, P = 2,5; 1,6
N




T'paseBUK TEeNJIOBHIX NYyHKTOB, |D = 40 200 MM,
yepT. TC-569.00.000CB N
p =2,5;,1,6; 1,0
N
MIla

NPEAE/bI MPUMEHEHWA APMATYPbI U3 YYTYHA

(BbIMUCKA M3 TAB/1. 7 "NMPABWU/1 YCTPOWNCTBA 1 BE3OMACHOW

SKCMIYATALIMM TPYBEOMPOBO/OB NAPA M TOPAYEN BOAbI",
M34. 1994 r. (LUNDP PA-03-94))

Mapka uyIryHa HTT [lpenmeJsibHEIE ITapaMe TP
D, mm|t, °C|P, MIa (xrc/cm2)
Y
Cul0, Cul5 TOCT 1412 80 130 3 (30)
300 200 0,8 (8)
Cu20, Cu25 TOCT 1412 100 300 3 (30)
Cu30, Cu35 200 1,3 (13)
300 0,8 (8)
Cu20, Cu25 TOCT 1412 600 130 0,64 (6,4)
Cu30, Cu35 1000 0,25 (2,5)
Ku33-8, TOCT 1215 200 300 1,6 (lo)
Ku35-10,
Ku37-12
Bu35, Bu40, T'OCT 7293 200 350 4 (40)
Bu4b5 600 130 0,8 (8)
[IpumeuaHus. 1. HopMmmpyeMele nokaszsaTelmM U OOBeEM KOHTPOJA
OOJIXHEL COOTBETCTBOBATbE YKa3aHHEBEIM B CTaHIapTax.
2. [IpyMeHeHVe UyT'yHa Cul0 gpgomyckaeTcsa c BPEeMeHHEIM

CONMPOTUBJIEHVEM He Hmxe 1,2 Mla

(12 xrc/cMm2) .

NEPEYEHb A/IbBOMOB OTPAC/IEBOM YTNA T3M TXT-05 U TaN
TXT-05-1 A/19 NCNOJIb3OBAHNA NMPU MPOEKTUPOBAHUNN
TEN0BOW U30/1AUMMN TPYEONPOBO/OB, APMATYPbI U

OBOPYAOBAHWA B TEMJ/10BbIX MYHKTAX

op HazpaHuUe Anp0O0M ConepxaHue MaTepm-—
PaboTE aJiop B aJibbomMax
T3l TUNOBEIE NPOEKTHEE N 1 TpybonpoBOOsl U
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TXT-05 peumeHusa no npume-— |TOI TXT-05-T obopyInoBaHMue
HeHMIO Teliouszojyga— T3 TXT-05-0
LIVMOHHBIX KOHCTPYK-—
uyMy nJjisa Tpyoonpo- N 2 ApMmaTypa ¥ OQJaHLEeBHE
BOIOB M obopymno- |T3I TXT-05-A coenMHeHus
BaHMSA TEIJIOBEIX TOII TXT-05-@
BJIEKTPOCTAaHUUM
YacTe I N 3 Macca Tenjoms30JIaLM—
OBBEKTH, PAacHOoJIO— | (C M3MEHEHMAMM) | OHHEIX KOHCTPYKLMUM
)X€HHBIE BHYTPU T30 TXT-05-MT oy TpyOonpoOBOIOB U
IIOMeleHUM T3 TXT-05-MO o0OopyIOBaHUS
ol To xe N 5 Pasrpyxamomme ycT-—
TXT-OIl-I1|YacTte II T3 TXT-05-II-0Il | poricTBa OJjsa Tpybo-
O06BekTr, pacnojio-|T3I TXT-05-II-OK|nopoBOOOB, PAaCIOJIO—
XEHHBIE Ha OTKPHI— XEHHBIX BHYTPU
TOM BO3IOyXe IIOMeWEeHM U Ha
OTKPEITOM BO3IYyXe
(oropHBEIE MOJIKM U
OIIOPHOE KOJILLIO)

IpumMeuaHus. 1. Tunosee [IPOEKTHEIE peleHnsa TXT-05 "
TXT-05-I1 paszpaboTaHH VHCTUTYTOM Tenjgo3JIeKTPOIPOeKT, CIIKB
BIICMO Cow3szHeprozaumTa wu BHUIMTenmonpoekT u corjacosaHel BCCMO
ComozsHeprozaumTe. YTBepXneHel BI'HUIINMM TenjiosJIeKTPONPOEKT, BBEIOEHEH

B meycreue IIMO SHepromnpoexkT, dYacTb I ¢ 1.01.90 r. (mpoToKOJI
N 45), wacte II - ¢ 1.01.91r. (mportokosm N 66) ¥ yTBEPXICSHEH
MuusHepro CCCP.

2. Orpacnesasa VYTIJI npenHasHadeHa OJi4 [IPVMMEHEHUA npun
NPOEKTUPOBAHUM MU MOHTaxe TEemnJIoBOM M30JIAUUN HapyXHOM
IIOBEPXHOCTM TpyOONpOBOHNOB InOmamMeTpoM oT 10 oo 1420 MM,
apMaTypE 1 QIaHLEeBHX COeIMHEHMM IIJIOCKMX U KPUBOJIMHEMHEIX

IOBepxHOCTeM obopynoBaHusa T3C C TeMIoepaTypoOM TEINJIOHOCUTEJIS OT
mmoc 50 mo mmoc 60 °C.

3. [pu pazpaborke YTII] TOJIIMHA OCHOBHOT'O CJIOS TEIJIOBOM
MBOJIAUMM OINpenesiajlacb IO HOopMaM JIMHEVHOM IIJIOTHOCTM TEIJIOBOTO
IOTOKa, NpuBeIeHHHxX B CHuIl 2.04.14-88.

4. IIpn paspaboTke YTIO JMICIIOJIb 30BAHE MaTepMaJlsl
BHUIIMTENJIONPOEKT :

TUIIOBBIE KOHCTPYKLUMM, M3OEAMS M y3JE 3OaHUM UM COOPYXEHUM.
Cepusa 7.903.9-2 "Tenjorasa Ziclelpiziinzi:s TPyOONIPOBOIOB c
IIOJIOXUTEJILHEIMM ~ TeMIepaTtypaMm":  BHII. 1. Tenynosas M3OIAUMUI
TPyOONPOBOOOB. Paboumre uepTexu, BEN. 2. TenjoBas M30JaLMUS
apMaTypE 18 briaHLEeBBIX COeIVMHEHUN . Pabouue JepTexXn .
Cepus 3.903-11 "TenjioBasa M30JIALMUS KPUBOJIMHEMHEIX M (HaCOHHBIX
Yy4acTKOB TpyOONpPOBOLNOB M y3JIOB OOOpyInOoBaHMA. Paboume ueprexm'".

5. KamnekomepxaTeaaMmn YTIIT ABJIAITCA MHCTUTY TEL
TenmnosznexkrponpoekT m CIKB BIICMO Cown3zHeproszaummTa.

BbIEOP CNNOCOBA OEPABOTKWM BOAbI A/1A LLEHTPAJTMU3OBAHHOIO
FOPAYEro BOAOCHABXEHWA B 3AKPbITbIX CUCTEMAX
TENJTOCHABXEHWA

[lokazaTenn KadecTBa MCXOOHOM CnocoOE NPOTUMBOKOPPO3MOHHOM U
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OIMTHEBOM BOIE M3 XO3AMCTBEHHOTO |IPOTMBOHAKUIIHOM OOpabOTKM BO-—

BOOONPOBOIA (CpeIHMe 3a TIon) OBl B 3aBUCUMOCTM OT BHuIa TpyO
Vumexc HacruuweHuda |CymmvapHad |llepMmaH- [CranbHee |OumHKO- |[CTaJjsibHHEE

KapboHaTOM KOHILIeH~— raHaT- |TpyOw ©Oe3|BaHHBE TPyOEL C

xanbumsa J Ipu Tpauusa Hasg IIOKPHTHUSA |TpyOH BHYTPEHHU—
60 °C XJIOPUIOOB | OKMCJIISA— | COBMECTHO MM BMajle-—
U cynbda-|eMoCTb, |C OLMHKO— BBEIMM U
TOB, MT/Jj|Mr O/Js |BaHHBEMU OpYyTUMU
TpyDaMm HeMeTaJlJIu—
yeCKUMU
IIOKPETU MU
WM TEepMO-—
CTOMKME
njacTMac-—
COBEIE
TPy OBL
1 2 3 4 5 6
J < -1,5 <= 50 0 -6 BI BI -
J < -1,5 > 50 0 -6 BI + C BI + C -
-1,5 <= J < -1,5 <= 50 0 -6 C C -
-0,5 <= J<=0 <= 50 0 -6 C - -
0 <J<=20,5 <= 50 > 3 C - -
0 <J<=20,5 <= 50 <= 3 C+ M M M
J > 0,5 <= 50 0 6 M M M
-1,5 <= J <=0 51 - 75 0 -6 C C -
-1,5 <= J <=0 76 - 150 0 -6 BLO C -
-1,5 <= J <=0 > 150 0 -6 BIOI + C BI -
0 <J<=20,5|51 - 200 > 3 C C -
0 <J<=20,5|51 - 200 <= 3 C + M C + M M
0 <J<=0,5 > 200 > 3 BII BI -
0 <J<=0,5 > 200 <=3 BI + M BI + M M
J > 0,5 51 - 200| O 6 C+ M C+ M M
J > 0,5 (201 - 350| 0 - 6 BIO + M C+ M M
J > 0,5 > 350 0 -6 BO + M BO + M M

[Ipumeuanus. 1. B rpadax 4 - 6 IPUHSATH cllenypmme
0603HaueHMsa CrnocoboB o0Opa®OoOTKM BOIEL:

IPOTUBOKOPPO3UOHHEM: BI - BaKyyMHad mneaspaumud, C -
CUJIMKATHEI;

NPOTMBOHAKMUIIHEM: M — MaTHMUTHEBI.

3Hak "-" obo3HauaeT, 4YTO 06paboTka BOIOE He TpebyeTcs.

2. 3HaueHue MHIEKCa HaCHUEeHUS KapOoHaToOM KaJabLUUg J
onpegnensgeTca B cooTBeTcTBUMM co CHuIl 2.04.02-84*, a cpenHue
3a I'OoI KOHLEHTpaluuM XJOPMIOOB, CyJIb®OaTOB U IOPYyIMX PACTBOPEHHHX B
BOome BemecTB - 1o I'OCT 2761. Ilpu nojgcueTe MHIEeKCa HaCHIIeHUS
criienyerT BBOIUTDH [IoIpaBKy Ha TeMIepaTypy, Ipy KOTOPOM
onpenesigeTcsa BONOPOIHBEIM IoKazaTesb pH.

3. CyMMapHyK0 KOHLEHTpalMi XJOPUIOB U cynbdaToB cCJenyeT

2_
ompemesiaTbh O BepaxeHuwo [Cl ] + [SO ].
4
4. ComepxaHMe XJIOPMUIOB [C1 ] B MCXOOHOM BOJIE COTJIACHO
2_
TOCT 2874 He mojpkHO npeebmars 350 mr/s, a [SO ] - 500 mr/a.
4

5. Jcnonbp30BaHMe OJid TOpAYero BOOOCHADOXeHMS MCXOIOHOM BOIBL C
okMucyiseMocThio Gojiee 5 M O/J, ONpenejieHHOM MEeTOIOM OKMCJIEHUS
OpraHUYeCKMX BeleCcTB IepMaHTaHaTOM KaJjiMs B KMUCJOTHOM cpelne,

Kak [OpaBMJIO, He »OolyckaeTcda. [lpm monyuweHmuM opraHaMm MuH3IOpasa
1IBETHOCTM MCXONHOM BOIb IO 35° OKMCIISEeMOCTb BOOEI MOXeT OBITbH




monymeHa 6ojiee 6 mMr O/J1.

6. IIpu HaJIu4um B TEeIJIOBOM IIyHKTE
BaKyyMHOM Ieaspaluun cJenyeT IpenycMaTpMBaThb
aTMOChepHOM HAaBJIEHUM C ob6a3aTesIbHOM
OeaspUPOBaHHOM BOIH.

7. Ecam B
yryexkmucsoTe [CO ]

2
measpaluuy MNPOM3BOIUTL [OIMeslauMBaHMUE .

8. MarHuTHasa obpaboTka NOPUMEHSETCS
MCXOOHOM BOOe He Bojiee 10 MI-5KB/J U KapBOHATHOM XECTKOCTH
(mesiounocTn) 6Gojee 4 MI-5kB/J. HampsaXeHHOCTb MATHMTHOTO IIOJIS B
paboueM 3aszope MaTHUTHOT'O annapara He OOJIKHa IPEBHIIATH

3
159 x 10 A/wM.

napa BMECTO
neaspauuio npu
YCTAHOBKOM OXJlaOUTeJIen

MCXOOHOM BOIE
npesvmaer 10 Mr/g,

KOHLEeHTpaluusa CBODOOHOM
TO CcJemyeT IIoCJle BaKyyMHOMU

npu obmey XeCTKOCTHU

24; 3+

9. Ilpu comepxaHuUM B BoIe xejiesa [Fe ] ©6Gomee 0,3 mr/xa
cJlenyeT IpenycMaTpMBaThb obezxeJe3UBaHUeE BOIE HEBABUCKMO OT
HaanuMsa OPYyTMX CIOCODOB OOpa®OTKM BONEHL.

10. CunmkaTHylo 00paboTKy BOOH M I[OIUeJIauMBaHUE
npenyCcMaTpMBaTL NyTeM »HoOaBJIEHMS B UCXOIHY BOLTY
XMIOKOTO HaTpMeBoIro cTekjia no I'OCT 13078.

11. IIpn CpenHedacCOBOM pacxone
BomocHabxenme MeHee 50 T/u measpauuo
PEeKOMEeHOyeTCH .

crenyeT
pacTBOopa

BOIHRI Ha ropsdaudee
BOIBl NNPEelyCMaTpMUBATh He

XAPAKTEPUCTUKN OUNBTPYIOLWEIO C/10A U TEXHOJTOTMYECKUE
MOKA3SATENN ®UNbTPOB

HamMmeHOBaHME Eomunna |Illoxkasarenn
M3MEepeHus

KpynHOCTBE 3epeH MM 0,5 -1,1
Hacumuas Macca 1 M3 CcyxoTo MaTepuaja T 0,6 - 0,7
HaceimHasg Macca 1 M3 BJIaxHOTO MaTepuala " 0,55
BricoTa cJjosa M 1,0 - 1,2
IOIMTEeJIbHOCTE B3PHIXJICHUA MUH 15
JIHTEHCUBHOCTEL B3PHIXJIEHUS 7/ (c x M2) 4
OnTyMaJibHasS CKOPOCTB OGMIILTPOBAHUS M/u 20
[IoTeps ImaBJieHUS B CBeXeM QUIILTPYKIEM CJIOe MIla 0,03 0,05
[loTeps maBJieHUS B 3aTPS3HEHHOM CJIoe Iepen " 0,1
IIPOMEIBKOM

OO3A BBOAMMOIO KUAOKOIo HATPUEBOTO CTEK/TA
ONA CUIMKATHOWM OBPABOTKM BOAbI

MpunokeHue 16
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[lokazaTenM KadecTBa MUCXOIHOM BOIONPOBOIHOM BOIH |Jo3a BBOOMMOI'O
(cpenHue 3a ron) XMIOKOTO HaTPpU-—
€BOT0O CTeKJa B
VlHOeKC HAaCHIEeHUA KoHlleHTpaumusa, Mr/Jj repecueTe Ha
xapboHaTOM 2-
kanepuma J nOpm coenu— |pacTBO— XJIOPUIOOB U Si0 , wMr/x
60 °C HEHUM |PEeHHOTO cynbdaToB 3
KpeM- |Kucjaopona (cymMmmapHO)
HUS 0 _ 2-
<E> 2 [C1 ] + [SO ]
2- 4
Sio
3
-0,5 < J <=0 oo 35 Jiobasa <= 50 15
-1,5 <= J <= -0,5|" 15 " <= 50 35
J >0 " 25 " 51 - 100 25
J >0 " 15 " 101 - 200 35 <*>
<*> [lpy KOHLEHTpalLuuM B MCXOOHOM BOIe COeIOMHEeHUN KpeMHUS
2_
< 15 Mr/n (B mepecuere Ha Si0 ) mos3a BBOIOMMOTIO XMIKOI'O
3
HaATPMEBOT'O CTeKJla HOOoJiXHa OvBTh ybBeJmdeHa no IJIK, YKAa3aHHOM
B . 5.20 HacTodmeIro cBOIa INIpaBuUJl.

MpunoxeHune 18

METOAWNKA PACHETA TPA®UKOB PETY/IMPOBAHMA NOOAYN
TEN/1IOTbl HA OTONJIEHWUE Y NOTPEBUTENEN

A. PACHET TPA®MKOB NOJAYN TEN1OTbl B CUCTEMbI OTONJIEHUA
B 3ABMCMMOCTW OT NOrOAHbIX YCI0BU

ONna NpoMbIWAEHHbIX W OBWECTBEHHbIX 343aHUK, NpM pacyeTe TEN/IOMNOTEPb KOTOPbLIX He
YYUTbIBAOTCA BbITOBbIE TEMNOBLILENEHUS, UISMEHEHME NOAAYM TENIOTLI HA OTON/IEHWE ONpeaenaeTcs no
dopmyne (puc. 1, nnHusa 1)

~ 0 t-t
QO = > = - ’
Qo max ti - to

(1)
rae (O, - OTHOCUTENbHbIV TENNOBOI NOTOK Ha OTONAEHME;
QO - TENN0BOW NOTOK Ha OTOM/IEHWE NPU TEKYLLEN TemnepaType HapyKHoro Bosayxa [, , BT;
Qomax - pacyeTHblVi TEenN0BOM MOTOK Ha OTOMJEHME NPW PacYeTHOM TemnepaType Hapy»KHOro
BO34yXa A/1A NPOEKTUPOBaHMA oTonneHus [, BT;

I, - pacueTHan TemnepaTypa BHYTPEHHErO BO3AyXa B OTanA1BaembiX 34aHUAX.
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Puc. 1. I’pachKM OTHOCUTENIbHOIO N3AMEHEHWA TENZTIOBOTO

NOTOKa Ha oTon/JieHne Qo B 3aBUCMMOCTU OT HapymHoﬁ

Temnepatypsl I, Ans pasHoro Tuna notpebutenei

1 cnocoboB aBTOpEryMpoBaHus

1 - ANA NPOMbILINEHHbIX U OOLLECTBEHHbIX 34aHWN;
2 - ANA KUAbIX 34aHUI NpuY perynmpoBaHumn 6e3 Koppekuum
MO OTK/IOHEHWIO BHYTPEHHE TeMnepaTypbl OT 3a4aHHOM;

3 - A1 JKUAbIX 3AAHWUI NPU PETYIMPOBAHUM C KOppeKLmel no I;

[N »Kuabix 30aHKI NpU pacyete N3IMEHEHMA TEMNOBOrO NOTOKA Ha OTOMJ/IEHWE B COOTBETCTBUM CO
CHuM 2.04.05-91* yuuTbiBatoTCA ObITOBblIE TEMNIOBbIAENEHUA B KBAapTMpax, KOTOpble B OTAMYME OT

TENNOMNOTEPDL Yepe3 Oorpa*XaAeHnA He 3aBUCAT OT BEJIMYNHDbI tH . [MoaTomy c ee noBbILLEHNEM A0A 6bITOBbIX



TENA0BbIAENEHNIA B TennoBom 6anaHce XUAOro 34aHMA BO3PACTaeT, 33 CYET YEro MOXKHO COKPaTUTb
nogadyy TennoTbl Ha OTOM/IEHWE MO CPaBHEHMIO C onpeaeneHnem ero no d¢opmyne (1). Toraa
OTHOCWTENbHbIN TENJIOBOI MOTOK Ha OTOMNEHME KUbIX 34aHUIA, OPUEHTUPYACL HAa KBAPTUPbI C YIN0BbIMK
KOMHaTamMM BEPXHEro 3Taxka, rae 40/A ObITOBbIX Ten/0BblAeNeHUI OT TenaonoTepb camas HW3Kas,
onpepenserca no popmyne

0, | 14014 =B 0=t 1, 5=(2)
t—t | t—t t—t

ont
rae ti - ONTUManbHaA TemMnepaTypa BO3A4yXa B OTAN/IMBAEMbIX MOMELWLEHUAX, NPUHNMaeMan C

y4yeTom npuHATOro cnocoba peryanpoBaHms;
0,14 - ponAa 6bITOBbLIX TENAOBLIAENEHWI B KBAPTUPAX C Yr/I0BOM KOMHATOM OT TenaonoTepb AnA

ycnosuin [, =-25 °C.
Mpu peryaMpoBaHUmM CUCTEM OTONIEHWUA NOAAEPKAHNEM rpaduKa NoAauM TEMNIOTbI B 3aBUCUMOCTH
or I, 6e3 KoppeKkuuu No TemnepaType BHYTPEHHEro BO34yXa, KOrAa CKOPOCTb BETPa Mpu pacyeTe

TenjonoTepb NPUHMUMAETCA PABHOW PACYETHOW, YTO COOTBETCTBYET NMPMMEPHO MOCTOSSHHOMY 06bemy

onT
MHPUNBTPYIOLLLErOCA HaPYXKHOTO BO3ZyXa B TEYEHWE BCEro OTONUTENbHOTO Nepuoaa, f; npuHUmaetcs
pasHoi 20,5 °C npu [ , cootsercTsyioweil napametpam A, nocTeneHHO cHuxaacb fo 19 °C c

noHuskennem I, po I, =1 (pwuc. 1, nvHun 2).

Mpy peryaMpoBaHMM CUCTEM OTOMJIEHNA C aBTOMATUYECKOM KoppeKLmMen rpadunka nogaum TennoTbl
NPY OTK/AOHEHWM BHYTPEHHEW TemnepaTypbl OT 3aJaHHOM, KOrga CKOpOCTb BeTpa Mpu pacyete
Tenaonotepb  MPUHMMAETCS  PaBHOM  HY/AO, YTO  COOTBETCTBYeT  COKpalleHuo  o0bbemoB

(v} OIIT
MHPUNBTPYIOLLLErOCA HAPYKHOTO BO3AyXa, HO HE MEHEE CaHUTAPHOW HOPMbI MPUTOKa, I,  MpUHUMaeTcs

pasHon 21,5 °C. paduK M3MEHeHUA OTHOCUTE/NIbHOrO TEena0BOro MNOTOKA Ha oTon/jeHue byaer
npeactaBnATb COOOM MPsMYI0 JIMHUIO, MepeceKalowyo ocb abcumcc B TOM e TO4YKe, YTo M npu

peryamposaHum 6e3 koppekuum no I, anpu I, = I, oTHOCUTeNbHbI TennoBoi NoToK Byaet pasHbim 0,9

O, . (PMC. 1, MHNA 3).

b. PACYHET TPA®VKOB TEMIEPATYP TEMNJIOHOCUTENA Y
MNOTPEBUTENA, NOAAEPKMUBAEMbIX NMPU ABTOMATU3ALINA
CUCTEM OTOMNJIEHUA

Mpy aBTOMaTM3aUMKM CUCTEM OTOMJEHUA 3afaHHbIA rpaduK nogaun TennoTbl obecneymBaeTcs
nyTem noagepkaHua peryisTopomM COOTBETCTBYIOLLErO rpaduKa TemnepaTyp TenJoHOCUTENS.

MoryT NpMMeHATbCA cneadylolime cnocobbl noagepaHus rpadmka TemnepaTyp TENNOHOCUTENS,
LUMPKY/IMPYIOLLLETO B CUCTEME OTOMJIEHUSA:

1) nopaepkaHune rpaduka TemnepaTtyp TeNNOHOCUTENA B NojatoLiem Tpybonposoae - 7, ;

2) noaaepaHue rpaduka Temnepatyp TenaoHocutena 8 obpatHom Tpybonposoae - 7, ;
3) noppepxaHue rpaduka pasHOCTU TemnepaTyp TennoHocuTens B oboux Tpybonposodax -
At=1,-1,.

0
MepBbiii cnocob, Hanbosiee pacnpoCcTpaHeHHbIN 3a pybeyKom, NPMBOAUT K 3aBbilUEHUIO MOAAYMU
TENnNoTbl B TEN/bIA Nepuos OTONUTENIbHOTO Ce30Ha NPUMEpPHO Ha 4% rogoBoro TenaonoTpebaeHUa Ha
oTOMNEHNE BCAEACTBME HEOBXOAMMOCTU CNPAMIEHUSA KPUBOAUHENHOrO rpaduKka TemnepaTyp BOAbl B
nogatouiem Tpybonposose.
BTropoi cnocob pekomeHayeTcs NPUMEHATb NPU aBTOMaTU3aLMKN CUCTEM, B KOTOPbIX BO3MOMKHO
M3MEHEHME pPacxofa LMPKYAUPYIOWEro TensoHocuTens (Hanpumep, MNpyu NOAKAOYEHUM CUCTEMBI



OTOM/IEHMA K TEMJIOBbIM CETAM Yepes 3/1eBaTOpP C PEryMpyemMbiM CEHEHUEM COMMA, C KOPPEKTUPYIOLLUM
HaCOCOM, YCTAaHOB/IEHHbIM Ha NEPEMbIYKE MeXKAY NOAALWUM 1 06paTHbIM Tpybonposogamm). KOHTPoOb
TemnepaTtypbl B 06paTHOM TpybONpoBoAEe rapaHTUPYET HOPMAJbHbIM NPOrpeB NociegHMX No Xo4y BOAbI
B CTOAAKE OTOMMUTENbHbIX NPUOOPOB.

Tpetnit cnocob Hambonee apdeKTUBEH, TaK KaK NPM HEM MOBbILIAETCA TOYHOCTb PEryanpoBaHus,
M3-3a TOro, YTo rpaduK PasHOCTM TemnepaTyp - JMHENHbIN, B OTANYME OT KPUBOJMHENHBIX rPaduKoB
TemnepaTyp BoAbl B Mofawowem M obpaTHom Tpybonposogax cuctem otonneHua. Ho OH moxeT
NPUMEHATBCA TONbKO B CUCTEMAX OTOMJIEHWS, B KOTOPbIX MNOAAEPXKMBAETCA MNOCTOSAHHBIN pPacxon,
UMPKYUpYylOWeEro TenJioHocutena  (Hanpumep, MNpW  HE3aBUCMMOM  MPUCOEAMHEHUM  4Yepes
BOAONOAOrpeBaTelb UAM C KOPPEKTUPYIOLLMMM HACOCaMM, YCTAaHOBAEHHbIMW Ha NOJAOWEM WK
obpatHom TpybonpoBogax cuctembl oTonaeHus). Npu U3BECTHOM pacxoZe BoAbl, LMPKYAUpYOLWen B
cucTeme, STOT cnocob perynnpoBaHuA ABAAETCA Hanbosee TOUHbIM, TaK Kak elle ycTpaHAeT OWmnbKu B
nogaye TensoTbl NPU HaAWYMK 3anaca B NMOBEPXHOCTU HarpeBa OTOMNUTENbHbIX NPUBOPOB (NpU ApPYrux
cnocobax perynnpoBaHua NnogaeprkaHne pacueTHoro rpaduKka NnpMBeaeT K nepepacxony TenaoTbl U n3-3a
He3HaHUA PaKTUYEeCKOoro 3HauYeHusa nokasaTena cteneHn m B popmyne KoappuuneHTa Tensonepenadm
oTonutensHoro npubopa).

Ha puc. 2 u 3 npeacraBnieHbl rpaduKkM U3MEHEHMA OTHOCUTENbHOW TemnepaTypbl BOAbl B

T onT T onr
Ty — L 7, L .
noaatouwem / 7] 05paTHOM p pr60nposop,ax CcuUcTem otTonneHma ¢ NOCTOAHHOU
T.—1. T, —1.
ol i 2 i

UMpPKynsauMein Bogbl (TemnepaTypHOro KpuTepus CUCTEMbl OTOMJIEHUS) B 3aBUCMMOCTM  OT

OTHOCUTENIbHOIO TENJIOBOro NOTOKAa Ha OTonneHue Qo onpegeneHHoro no pasgeny A HacroAlwero

MpPUIOKEHUA, U C YYETOM BO3MOMKHbIX 3HAaUYEHUI MoKasaTena cteneHn m B popmyne KosapopuumneHTa
Tenaonepeaayn otonutesbHoro npmubopa (3gecb 1 ganee ¢ MHAEKCOM "T" - 3HaueHnsa TemnepaTyp Npu
TeKyLlel TemnepaType Hapy»XHOro Bo3ayxa).
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Puc. 2. FpadmKku n3ameHeHuMa TemnepaTypHoOro Kputepmsa

CUCTEMDbI OTOMJ1IEHMNA NO TemnepaType BoAbl B nogatoLiem

Tgl _tom

pr60nposop,e ANnAa pas3INYHbIX 3HayYeHuM

ol — 4

NoKa3aTena CTeNneHn m n nNpu NOCTOAHHOM’
UMPKYyNaunum Ten10HOCUTENA B CUCTEME

09
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Puc. 3. TpaduKn n3meHeHUsa TemnepaTypHOro Kputepus
CUCTEMbI OTOM/IEHUNA MO TeMnepaType BoAbl B 06paTHOM

T OIIT
7, —L
Tpybonposoae 2—} NPW NOCTOSHHOM LMPKYAALUN

2 i
BOA4bl B CUCTEME

3TN PUCYHKN UNNOCTPUPYIOT 3HAYUTENbHOE B/IMAHUE HAa CTeneHb KPUBOJMHEWHOCTM rpadmKoB
TemnepaTtyp Boabl GaKTUYECKOro 3HauYeHMa KoadPpuumeHTa m, KOTOpbIA 3aBUCUT OT TMMA OTONMUTE/NbHbIX
npnbopoB 1 cnocoba NPoKNagKu cTosika. Tak, HaNPUMep, B CUCTEMAX OTOMNEHUSA C 3aMOHONMYEHHbIMMU
CTOflKaMn U KoHBekTopamu "Mporpecc" cnepyetr npuHumatb m = 0,15, a B cucTemax OTOMJIEHUS C
KoHBeKTopamu "KomdopT" 1 oTKpbITO NPONOXKEHHbIMKU cTOoAKamu m = 0,32. B cuctemax C YyryHHbIMMU
paguatopamm m = 0,25.

Ncnonb3ysa aTn rpadmkM, Haxo4AT MCKOMYKO TeMnepaTypy BOAbl B MOAAIOWEM MM 0O6paTHOM

Tpy6onpoBoge npu pasnnyHbIX TeMNepaTypax HapyKHOro Bo3ayxa: ans Tpebyemoit I, HaxoaaT no

dopmynam (1) u (2) unm n3 rpadmka puc. 1 oTHOCUTENbHBIN pacxoa TennoTbl Ha otonnenne O, ano Hemy



- 13 rpaduKoB puc. 2 MAN 3 OTHOCUTENbHYIO TemnepaTypy BoAbl. 3aTem MO HUKENepeuncneHHbIM
dbopmynam - UICKoMyto TemnepaTypy BOAbI:

T __ Tgl _tiorIT t Z_OHT
z-01_ (Tol_ i)+ i ;(3)
2-01 _ti
Z_T _ Z_f)l'IT
TZT = 2 i (T2 _ti ) + Z_ZOHT (4)
T, —t

ont Y
3HavyeHusn ti n ti NMPUHUMAIOTCA TEMU XKE, YTO U NpU onpeaeneHnn Qo .

Ha puc. 4 npuBeseHbl ANA OAHOTPYOHbIX CUCTEM OTOM/EHMA Tpebyemble rpaduKM U3MEHEHUSA

OTHOCWUTE/IbHOM  TemnepaTypbl BOAbl B MOAAMOLLEM (T;—tiom)/(rol—ti), obpaTHOM

(TZT —tiom)/(l'2 —ti) Tpy6onpoBoAax U X pasHOCTM (Z’Sl —T;)/(Tol —2'2) , 0603HayaeMble ganee

kputeprem & v onpeaeneHHble UCxoaa U3 06ecneyeHa 0AMHAKOBOTO M3MEHEHUA TEMNN0OTAAUN NePBbIX
M NocnesHMX No Xo4y BOZAbl B CTOAKE OTONUTE/IbHbIX NPM60POB. MpK 3TOM B CUCTEMAX OTON/IEHUA PACXOZ,
LUMPRYIMPYIOLWLEro TENJIOHOCUTENA LOMKEH U3MEHATHLCA (KONMYECTBEHHO-KAYeCTBEHHOE peryInpoBaHue)
B COOTBETCTBUM C rpadnKamu, NPUBEAEHHbIMM Ha puCc. 5. TpadunKM NOCTPOEHbI MO creayownm Gopmynam
AN Pa3IMYHbIX M:

rae GO, Gomax - pacxon uupkyauvpyrouwiero TensioHoCuTesnAa COOTBETCTBEHHO nNpuU TEKYU.LEIZ

HapY*KHOW TEMMEepaType N PacYeTHOM AN1A NPOEKTUPOBAHMA OTOMN/IEHUS.
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Puc. 4. T'padMKM U3MEHEHMA OTHOCUTE/IbHbIX TEMNEPaTyp
TensoHoCUTeNA B O4HOTPYOHbIX CUCTEMAX OTOMN/IEHUS
NP KONNYECTBEHHO-KA4YeCTBEHHOM PEeryinpoBaHnm



. y
’ 4

05

o4
0 a1 a2 03 a4 05 06 97 08 29 @

Puc. 5. F'padmKM M3MeHeHNs OTHOCMTENbHOTO pPacxoaa
BOAbl B OAHOTPYOHOM cUCTEME OTOMIEHUS NpU
KONMYeCcTBeHHO-KaueCTBEHHOM peryampoBaHum

Mpy perynMpoBaHMK Nogaym TenaoTbl B CUCTEMAX OTOMIEHUA LEHTPaNbHbIX TEMNA0BbIX MYHKTOB
(LLTT) TemnepaTypHble rpaduKM ONpeaenatoTca No TEM e 3aBUCUMOCTAM, KaK U 418 CUCTEM OTOMN/IeHNA
OTAENbHbIX 34aHMI, NOACTABAAA MHOE 3HAaYeHMe pacyeTHoW Temnepatypbl. Hanpumep, gna UTN ¢

He3aBUCMMbIM NPUCOeAMHEHNEM KBapTasbHbIX ceTei otonaeHuna 7, = 120 °C, a gna LTI c 3aBucumbim

npucoegnHernnem - 7, = 150 °C.

Ecnn BEeHTUNALMOHHAA Harpyska noTpebuteneit, nogkntodeHHblix K LTM, He npesblwaetr 15%
oTonUTeNbHOM, 6onee onTuManbHbim B LITI ocTaeTcsa peryanpoBaHuMe No pasHOCTM TeMnepaTyp BoAbl B
nogatouiem n obpatHom Tpybonposogax (Npu pasmeLleHUn KOPPEKTUPYIOLLMX HACOCOB HA NepemblyKe
yCTaHaBAMBAlOT AONONHUTENbHBIA perynatop ans ctabunmsaumm pacxona BoAbl B KBapTasbHbIX CETAX).
Mpn sTom, cobnogana NPUHLMM OrpPaHMYEHUA MaKCMMasbHOTO pPacxofa CeTeBOM BOAbl Ha BBOAE
TEMN/IOBOrO MyHKTa, ANA KOMMEHCAUUM HenorpesBa 34aHWIM B 4Yacbl NPOXOXKAEHMA MAKCMMANbHOMO
Bogopasbopa rpadmk TemnepaTtyp, 3adaBaemblii perynAatopy, nosblwaerca Ha 3 °C npotus
otonuTenbHoro. Torga B 4Yacbl MaKcMMasibHOro Bogopasbopa rpaduk Bce paBHO He byaer
BblAEPXKMBATLCA, HO 33 CYET MPEBbLIWEHUA €ro B OCTa/ibHble Yacbl B LLEe/IOM 33 CYTKMU 3J4aHUE NOAy4uT
HOpMYy pacxoga TennoTbl. [pumepHble rpaduKM peryanpoBaHUA nogavnm TennoTbl ANA YCNOBWUI
pac4yeTHOM Hapy*KHOW TemnepaTypbl MUHYC 25 °C npuBeaeHbl Ha puc. 6.
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Puc. 6. TpaduKn M3mMeHeHUs Pa3HOCTU TeMNepaTypbl BOAbI
B nogatowem u obpaTHom TpybonpoBoAax CUCTEMbI

otonnenua Af B 3asucumoctu ot £,

1-3- At =150... 70 °C COOTBETCTBEHHO
HaBeTpeHHas opueHTauma ¢pacasa 34aHus, 3aBeTPEHHas
M C OrpaHNUYEeHNEM MAKCMMA/IbHOIO pacxoaa BOAbl;

4-6- At =120...70 °C, T0 xe;
7 - At =105 ... 70 °C - 3aBeTpeHHaA OPUEHTALMA;
8- Af =95...70 °C - 10 xe

Mpn perynnposaHnu nogaym TenaoTbl Ha otonneHne B LTI, Korga NOCTOAHCTBO pacxona
TEenNoHocUTENA He obecneynmBaeTca (OTCYTCTBYET KOPPEKTUPYIOWMIM HAacoc WAM MNpU  YCTaHOBKe
KOPPEKTUPYIOLLETO Hacoca Ha MepemblyKe OTCYTCTBYET Perynstop crabuamsaumm pacxoga BoAabl) U
CUCTEMbl OTONNEHMA NOoACOeAMHEHbl K KBapTajsbHbIM CeTAM 4epe3 31eBaTOPHble Y34bl, cneayeT
noagepmeaTb rpadumK TemnepaTtyp Bogpl B 06paTHom Tpybonposoge. Mpu 3TOM 3HayeHWe napameTpa

T onTt
(Tz -1 )/(Tz—t[) cnesyeT onpefenaTb MCXOAA M3 COOTBETCTBMA M3MEHEHWA TennooThauun B

nociefHUx nNo Xo4y BOAbl CTOAAKax OTOMUTENbHbIX NpubOpoB, T.e. HA OCHOBE 3aBUCMMOCTEMN,
npuBeAeHHbIX Ha puc. 3, n dopmynbl (4).

Echn BeHTMNAUMOHHAA Harpyska notpebuteneit, noakatouveHHbix K UTM, npesbiwaer 15%
oTonuUTenbHOM (T.e. co3gaetcA HecTabuNbHOCTb M3MeEHEeHWs TemnepaTtypbl o06paTHOM BOAbI,
noctynatoweit 8 UTM, u m3-3a Manol UHEPUMOHHOCTU KanopudepoB He [OMNYCKAETCA CHUNKEHMe
TemnepaTypbl TENJIOHOCUTENA, NOCTYNAlOLWEro K HMUM), Nogadvy TeNAOTbl B KBAapTajibHble CeTU cneayet
perynanposatb NogAepKaHmem TemnepaTypHoro rpaduka B nogatowem Tpybonposose 6€3 NOBbILLEHUA
€ro u3-3a OrpaHUYeHus pacxofa ceTeBol BoAbl. [locneaHee BbINOAHAETCA B 3TOM C/yvae UCXoaa U3
MaKCMMa/ZIbHOTO YacOBOFO pacxofa TensoTbl Ha ropAYee BOAOCHabXeHMe M nyTem BO34ENCTBMA Ha



KnanaH, VI3MEHFH0U.I,M171 pacxon TennoHoOCUTENA Ha Boaonoaorpesatenb ropa4ero BOAOCHa6)KeHMF|, a He
oTonneHunaA, 4To UMeeT MeCTOo Npun MeHbLLeln BEHTMHHLLMOHHOVI Harpyske.

YCNNOBHbIE OBO3HAYEHMA

Qomax - MaKCHMabHbI TEN/I0BOI NOTOK Ha oTonsieHue npw £, BT.
/ v}
QO - Ten/noBOlM MOTOK Ha OTOM/JeHMe B TOYKEe M3NOoMa rpaduka TemnepaTtypbl BoAbl MNpu
!
Temnepatype HapyHoro so3ayxa [, , Br.
vaax - MaKCMMabHbI TEMNI0BOW NOTOK Ha BeHTUAALMIO npu L, wav npwm I, BT.

thax - MaKCMManbHbIN TEMNJ0BON MOTOK Ha ropayee BOAOCH86)+(GHMG B CYTKU HanbosbLuero

BogonoTpebneHnsa 3a nepuog co CpesHEecyTOYHON TemnepaTypoi Hapy»KHoro sosayxa 8 °C U meHee
(oTonuTEnbHLIN Nepuog), BT.

th - cpeagHWin TenaoBOW MOTOK Ha ropsyee BOAOCHab)KeHWe B cpedHMe CYTKW 3a Hedeno B
OTOMUTENbHbIN Nepuog,

Q(fp - pacyeTHaa TensjoBas MNPOM3BOAUTENIbHOCTb BOAOMOAOrPEBATENA CUCTEM OTOMNEHUA U
BeHTUAAUMMK (Npn 06LLMX TENNOBbIX ceTax), BT.

Q,jp - pacyeTHaa TennaoBas MNPOW3BOAUTE/IbHOCTb BOAOMOAOrpeBaTena A1 CUCTEM TopaYero
BOAOCHAbeHus, BT.

th - Tennosble notepu Tpybonposogamu ot LTI 1 B cucTemax ropavero BoAOCHAOKEeHUA 34aHWNI
N COOpYKeHU, BT.

Gomx - MaKCUMa bHblIi Pacxos BOAbI, LMPKY/UPYIOLLEeit B cucTeme otonaeHus npu £, kr/u.

Gh Gh

BOA4bl B CUCTEME FrOpAYEro BO,CI,OCHa6)KEHl/1ﬂ, KI'/‘-L

max > . - COOTBETCTBEHHO MaKCMMaibHbIN M CPeHWUIA 3a OTOMUTENbHbLIA NMepuos, pacxoabl

Gd - pacHeTHbIN pacxod BoAbl M3 TEM/I0BOM CETU HA TEMNOBOM MYHKT, Kr/u.

vaax - MaKCMMabHbIM pacxos BoAbl U3 TEN0BOW CETU Ha BEHTUAALMIO, Kr/u.
Gdh; Gdo pacyeTHbIM pacxol, ceTeBol (rpetolleil) BoAbl COOTBETCTBEHHO Ha ropsdyee

BOJOCHabeHune n otonaeHune, Kr/u.

S - [V} [V}
de - pacyeTHbIN pacxos ceTeBoW (rpetolueit) Boabl Yepes BoAONoOAOrpeBaTeb, Kr/u.

qh - MaKCMManbHbIN paC‘-IeTHblﬁ CeKyHAHbIVI pacxon BoAbl Ha ropayee BOAOCHE]6)-K€HME, I'I/C.
F - noBepxHOCTb Harpesa BogonogorpesaTens, M2,

I, - pacueTHas TemnepaTtypa HapyXHOro BO34yXa A NPOEKTUPOBaHMA oTonaexus, °C.
, o
I, - TemnepaTtypa HapyXHOro BO3ayXa B TOUKe u3noma rpaduka temneparyp, °C.

[, - pacueTHas TemnepaTypa HapyXHOTO BO3AyXa AR MPOEKTUPOBAHWUA BEHTUAALUM MO

napametpy A, °C.

I, - Temnepatypa X0104HOM (BOAONPOBOAHOM) BOAbI B OTOMUTENbHbIN Nepuos (Mpu oTcyTCTBUM

AaHHbIX NpuHUmaeTca 5 °C).
f, - TemnepaTypa BoApl, NOCTyNatoLen B CUCTEMY FrOpAYero BOAOCHabKeHUs notpebuteneit Ha

BbIXOZEe W3 BOAOMOAOrpeBaTeNiA NpuU OAHOCTYMEHYATON CXeMe BK/YEeHMA BOAOMoAorpesaTtenei uau
nocne |l ctyneHu Bogonogorpesatens Npu AsyxcryneH4yaTton cxeme, °C.

rp o o Tp p
tcp - CpeaHAA TeMmnepaTypa rperouien sogbl mexay TemnepaTtypoun Ha Bxoae tBX M Ha BbIXxoae tBHX
M3 Bogonoaorpesarensa, °C.

H o o H H
t - TO e, Harpeesaemowu BOAbl mMmexXay Temnepatypou Ha Bxoae t M Ha BbiXoae t n3

cp BX BbIX



BoagonoaorpesaTens, °C.

I, - Temnepatypa HacbiweHHoro napa, °C.

I . o

1, - TemnepaTypa HarpeBaemoii BoApl nocne | cTyneHu BOAONOAOTPEBATENA NPU ABYXCTYNEHYATOM
cxeme npucoeguHeHus sogonogorpesatenei, °C.

Al‘cp - TemnepaTypHbIii Hamop WAM pacyeTHas pPasHOCTb TemMnepaTyp Mexay rpetowen u
HarpeBaemoW cpeaoii (cpeaHenorapnemuyeckas), °C.

At6; AZ‘M - COOTBETCTBEHHO 60/blIas M MeHblUas Pa3HOCTM TeMMepaTyp MeXKAy rpetolien u
HarpeBaeMol BOAOW Ha BXOZE WK Ha BbixoAe 13 Bogonogorpesarens, °C.

I, - cpeHAn pacueTHan TemnepaTypa BHYTPEHHETO BO3AyXa OTananBaembix 3aaHui, °C.
T, - TemnepaTypa ceTeBOI (rpetolieii) Boabl B nogatowem Tpybonposose TennoBol cetm npu
pacyeTHOM TemnepaType Hapy»Horo sosayxa I, °C.

T

o1 - TO e, B nogatowwem Tpybonposoge cuctembl otonneHus, °C.

T, -TO e, B 0bpaTHOM TpybonpoBoge TeNI0BOI CETU U NOC/e CUCTeMbl OToNNeHus 3gaHuni, °C.
T, -TOoXe, B obpaTHOM TpybonposoAe TEN/10BOM CETU MPU HE3aBUCMMOM NPUCOEANHEHUN CUCTEM
otonnenwus, °C.
! o o o
T, - TemnepaTypa ceTeBoOW (rpetoLeli) Boabl B nogatouiem Tpybonposoe Tenn0BOW CETU B TOUKE
nsnoma rpadpuka remnepaTypbl Bogbl, °C.

!/ v ~ o
2-2 -TO Xe, B O6paTHOM pr60np030,ﬂ,e TEN/TOBOU CETU U NOC/SIE CUCTEM OTONNIEHUA 34aHUN, C.
/ V)
Ty - TO )e, NoC/e BOAOMOAOrPEBaTeNs ropAYero BOLOCHAGKEHMUs, MOAKIIOUYEHHOTO K TEMI0BOM
v ! o
CETM NO OAHOCTYNEeHYATO CXxeme, peKomeHayeTca npuHumats 7 = 30 °C.

£ - NNOTHOCTb BOAbl Npu cpepHeit Temnepatype I.. , Kr/M3, OpUEHTUPOBOYHO MPUHUMAETCA

paBHol 1000 Kr/m3.
k - koadpdpuumneHT Tennonepenaumn, Bt/(m2 x °C).

cp’

&, - K03DOULMEHT TENIOOTAAUM OT rpetoLLelt BoApl K CTeHKe Tpybku, BT/(m2 x °C).
(&, - TO e, OT CTeHKM TPYOKM K Harpesaemoit Boge, BT/(m2 x °C).

&, - K09pPMUMNEHT TENNOOTAAUN OT KOHIEHCUPYIOLLLEroCA Napa K ropu30oHTaNbHOM CTEHKe TPYyDKMY,
B1/(m2 x °C).

/ICT - TENNONPOBOAHOCTb CTEHKM TPYBKHN, BT/(m x °C), npuHMmaeTca pasHon: ana ctanm 58 BT/(m x
°C), ana natyHu 105 BT/(m x °C).

lHaK - TO }Ke, cnos Hakunu, Bt/(m x °C), npuHnumaeTca pasHoit 2,3 BT/(m x °C).

WTp - CKOpPOCTb BOAbI B TPy6Kax, m/c.

WMTp - CKOPOCTb BOAbl B MEXTPYBHOM NpocTpaHcTee, m/c.

pr - naowaap ceveHuns sBcex TpyboK B 0A4HOM Xo4y Bogonoaorpesarens, m2.
fmp - N/ioWaab ceYeHMA MeXKTPYBHOro NpoCTPaHCTBa CEKLMOHHOrO BoAoNoAorpesartens, m2.
5CT - TONUMHA CTEHKU TPYBOK, M.

6HaK - TONWNHA CN0A HaKunu, m, NnpuHMMaeTCca Ha OCHOBAHUMN 3KCNAYAaTAUMOHHbIX OaHHbIX ONA

KOHKpPEeTHOoro paﬁOHa C Y4ETOM Ka4eCTBa BOAbl, NPUN OTCYTCTBMUN AaHHbIX ONYCKAETCA NPUHUNMATb paBHOVI
0,0005 m.

D, - sHyTpeHHnit auameTp Kopnyca BogonoaorpesaTens, m.



dBH - BHYTPEHHWIA guameTp TPyboK, m.

dHap - HApPYXXHbI gnameTp TPyOOK, M.

daKB - 3KBMBAJIEHTHbIN AMamMeTp MeXTPYyObHOro NpocTpaHCTBa, M.
W - KoabodMLMeHT apPeKTUBHOCTH, TenoobmeHa.
,B - KO3pPMUMEHT, y4MTbIBalOWMIN 3arpa3HeHMe MoBepxHOoCTM Tpyb npu onpeaeneHum

KoaddumumeHTa Tensonepesaym B BOA4OMNOAOrpPeBaTENSAX.
@ - K03pdUUMEHT, yunTbiBalOWMIN HaKkMNeobpa3oBaHWe Ha TpybKax Bogonogorpesarteneit npu

onpegeneHnn noTepb AaBieHUA B BOAONO40rpeBaTenAx.




