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1 PA3PABOTANBI Tocynapersenstiv ynuTapusiM npeanpusitiem «Hayuwo-uccneposarens-
CKHM MHCTHTYT Mockosckoro crpouTenserra (YT «HVMMoccrpoiin) (Ilerpos—/lenncor BT -
HaydHbH pykoBomutenb, Cnankos A B) npn yuactuu Xonynosa B C (xoruepn «Crency),
JHecsrosa C B (MDH), Woiixeta b M u Craspuuxoit JI B (OAO «MpXHHRPHHIOBas KOMIaHUs
110 TEMJAOTEXRHYECKOMY CTPOHTEIBCTRY « T ennOHpOeKT).

2 BHECEHDBI MockoMapxu iextypod

3 TIOAIOTOBJEHD! x yTeepkuesmio ¥ MILAHHIO YNpaBaeHMeM NEPCHICKTHBHOIO
NpPOEKTHPOBaHHA W HOPMATHBOB H KOODHMHAUMH NPOEKTHO-H3BICKATENbCKHX padoT
MocKkomapxHTEKTYpbI

4 COT'JIACOBAHDB! JlenapraMenToM TOSITMBHO-3HEPTETHYECKOrO XO03iicTBa ropona
Mocxsel, JlenaprameHToM TIpafocTPOMTENbHOH HONTHTHKH, Pa3BHTHA M PEKOHCTPYKUHMHM FOpoja,
VYpasnensem HayYHO-TEXHHYECKOH MONHTHKA B CTPOMTENbHOH oTpacil, Mocropaxcneprusoi,
HenapraMenToM NpPUPONOHCHONL3CBANKA H OXpaHbl OKpyxaiome#d cpeasl ropoga Mocksst,
YITIC MUYC Poccun  ropopa  Mockssl, llentpom Ioccananmisansopa B ropone Mockse,
InapspM ynpasnenne IPHPOAHBIX PECYPCOB H OXpaHbl okpykawomed cpeast MIIP Pocenn no
ropony Mockse, @I'YIT «lledTp  METOAOJNOTHM HODMHpOBaHMA M CTaHRAPTH3ALMM B
cipoutenscree» [occrpos Poccun

S TPUHSATHL U BBEAEHBKI B JEHCTBHUE c¢ 15032004 r. nocTaHOBICHHEM
Tpasutensersa Mocksbi ot 17 02 2004 ¢ Ne 92-1111

6 3aperycrpupopansl I'occrpoeM POCCHH B KaYECTB¢ TEPPUTOPHAALHBIX CTPOMTE/LHBIX
HopM — ['CH 41-306-2003 r Mockssi (muckMo oT 18 12 03 Ne 9-29/995)

Hactosinuil HODMATHBHBIH [JOKYMEHT HE MOXKET OBITh LONHOCTHIO MM UYACTHUIO
BOCIPOH3BE/EH, THPRXHPORAH M PacnpOCTpaHEH B KauecTBe OQHUHANBHOrO Himanus Oe3
paspemenns MockoMapXUTEKTypH

i
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NPEAUCIAOBHE

MOULKOBCKHE rOpOJICKHE CTpoHTE/bHBIe HOPMBI «Teriopas M30/AUMS TPYOONpoBozoB
pasnuqHOro sasmavenus» (MUCH 6.02-03) pazpaboransl B COOTBETCTBHM C MOCTAHOBACHUEM
ilpasutenscrea Mockant ot 09.10.01 Ne 912-TII1 «O ropoackoi nporpamme mo
aneprocHepexennto xa 2001-2003 rr. B r. MockBse».

Hopmpt paspaboraust Ha ocyose ['OCT 30732, Teopermveckux uccaegoBauii ['YT]
«HUMUMocctpoi» 1 M3W no onTHMulQuM¥ HOPM TAOTHOCTH TEMIOBBIX NOTOKOB Hepes
[OBEPXHOCTH H3ONAUMH TPYOONPOBOUOB M COOTBETCTBYIOIUMX DACcYeTOB O CIIELHATLHOH
KOMIIbIOTEPHOH nporpaMme.

Cosoxynsocts TpeGoparufl HacTOSINETO HOPMATHBHOTO [NOKYMEHTa HalpaBjieHa Ha
noeslneHHe uepro3hHeKTURHOCTH TCNRONIOATUUOHHEIX KOHCTPYKIMHA TPpyGONPOBOLOR CHCTEM
HIOKEHEPHOTO 08OPYJ0BaHHA M TemIOCHaOWEHHS 3aunii H CHHXKCHHE IHEpromnoTpeSseHHA B
r. Mockse.
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1.OBJACTb TPHMEHEHHUA

11 Hacrosmye HOpMBI PACIPOCTPAHAIOTCA Ha [POEKTHPOBAHHE HOBBIX H
PEKOHC1PYKIHIO CYLIECTBYIOIHX CHCTEM HHAcHepHOro ofopynopanud ¥ TemlocHabxenHa
KHUJIBIX IOMOB Y 3J[aHH# OOIECTBEHHOIO HA3HAYEHHS, B TOM YHC/Ie ¥ BHEIUHME CETH

12 Hopmbl o0s3aTenbHBl A8 NPUMEHEHHS IOPHAMYECKUMH NHUAMM HE3AaBHCHMO OT
OpraHu3alMOHHO-NPaBoBOH  GopMbl ¥ GOpMel COOCTBEHHOCTH, @ TAOKE HWHOCTDAHHBIMHA
IOPUIMHECKHMH H  (QH3MYeCKHMH IHUAMM. OCYUIECTBIMIOIMMH JCATENbHOCT, B 061acTH
NPOEKTHPOBAHUS H CTPORWTENLCTBA H2 TEPPUTOPHH I' MOCKBBI, €CIH HHOE HE NPERYCMOTPEHO
beaepanbHsIM 3aKOHOM

13 Hopmel ycranaBnuBaioT 004 aTeNbHble BETMUHHBI INOTHOCTH TEMAOBOTO MOTOKA
Yyepes NOBEPXHOCTH H30MMPYEMBIX TPYOONPOBOMOB, MCXOAS WX ONTHMH3ALUHMH KAMNHTANbHbIX
3aTPaT Ha TENTOHIONALMIO H CTOMMOCTH TEMNa, TEpIcMOTO HMY L OKDYaIOIIylo Cpexy B
TIpoNECce SKCILTyaTallK

2. HOPMATHBHBIE CCBLIKH

B HacTOSmMX HOpPMaX HCIONB30BaHBl CCHUIKM HA  CIEAYIOIUME  HOPMATHBHLIE
JOKYMENThL
CHulT 23-01-99 CrpouTenbHas KIHMaTONOTHA,
CHull 23-02-2003 «Temnosas 3aimura spanuity (3amer CHull I1-3-79* «Crpounrensuan
TEIIOTEXHUKAN ),
CHull 41-01-2003 «OTtonneuse, BEeHTUNSLMA ¥ KOHANXHOHHPOBAHUEY,
CHull 41-02-2003 «Tennossie ceTuy,
CHaull 41-03-2003 «Tennosas u3onauus rpyGonpoBogos 1 o6OpyAOBaHHAN,
CHull2 03 11-85 « 3atunTa CTPOUTENLHBIX KOHCTPYKUHMit OT KOPPO3Hiiy,
CI1 41-103-2000 «ITpoexTHpoBanKe TEIUIOBOH H3onfUME 000pyIOBaHUS U TPYGO-
IPOBOROBY,
CHulI2 03 11-85 « 3amuTa CTPOHTENBHEIX KOHCTPYKLRI OT KOPPO3Hii»,
TCH 23-304-99 r Mocksst /MI'CH 2 01-99 «JueprocGepenenue B 3nanusix Hopmartuse
7O TENNO3ANIHTE H TEILIOBOKONEKTPOCHAGKEHHION ¢ AONONMHEHHIMH,
TOCT 30732-2001 «Tpy6s1 # daconHbic U3aenus CTaNbHbIE C TEIUIOBOH HIONALMEH K3
[EHOMONHYPETaHa B HOAXITHICHOBOH ofonouke TexHHYECKHE YCIOBHAN
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3. OBIUHE [TIOJIOXKEHHUA

31 Tpy6GonpoBoab HHMENUEPEIUCIEHHBIX CHCIEM HHKEHEPHOrO 060pynoBaHus 3MaHui
nogiexKal TennoBoH HICIAIUA

- O1ONNeHHUA ¥ ropsYero sofocHabkenMs TPH NPOKAAAKe B HEOTATTUBAEMBIX NOABaNAX,
yepfiakax, B [TOAIO ILHBLX KaHalax Wi 00eCnedeHusl HOPMATHBHBIX TEILIOBLIX HOTEPS,

- XONOJHOTG BOZOCHAOXEHHA NpPH NPOKIALKE B OTANNMBAEMBIX NOMEWCHHUAX LI
RUKUTIOYSHHS KOMACHCANMY BOAAHDIX TAPOB K3 OKPYXAIOHIEro BO3AYXa Ha uX [IOBEPXHOCIH,

-  KOHAMLMORUpOBaHHS Hpd ofeiX crnocobax npokitagku Amd  obecueveHus
HOPMATHBHBIX XOIIOHONOTEPL HAM HPH TPOKIAAKE B OTAILIMBAEMBIX MOMEHICHHAX 1A
HCKNIOuEHUA KOHASHCALMH BOAAHBIX 1ApOB

32 [pyGonpoBoabl CHCTEM UEHTPAIH30BAHHOTO TeIOCHAOXeHUs 3haHuu INojjexar
TEIJIOBOH HIONAUMH IPH BCEX CHOCOGAX MPOKNAJKH

33 Jing 1emnoBoR H30MdunH TpyOONpOBOZOB CHUCTEM HRMKEHepHOro obopynosanus
TENROCHAOWEHHS 3MaHH}, KaK NPABHIIO, CIEAYET NPUMEHSTH NOIHOCOOPHBIE HIH KOMIIEKTHbIE
KOHCTPYKLHAM, 4 TaK.Ke TpyOH ¢ TennoBoil 3oasuuell monuoif 3aBOACKO# TOTOBHOCTH

34 B kayecTBe rEIUIOU3ONANMOHHBIX MaTepHANOB IS H3OIAUMM TpyOompoBoJOB
PA3AHYHOr0 HA3HAYEHMA COOpYkaeMmblx B I MOCKBE CnegyeT NPHMEHATh MaTepHANBl ¢
TEUNONPOBOAHOCTBIO B CYXOM €OCTOxnHMH He Bhjue 0,06 Br/m°C (npu 20°C)

4. TPEBOBAHNS K TEIVIOM3OJIAIMOHHBIM KOHCTPYKIIMAM,
H3AEAMAM H MATEPHAJIAM

41 TennoH3onauuOHHBIC KOHCTPYKUMH CNEAYET I[pPEXyCMarpHBarh K3 CHERYOWHX
0BN3aTETBHBIX 3/1EMEHTOB

- TETUOH3ONAUAOHHOTO CIOS,

- ADMHPYIOUIHX H KPENCKHBIX JeTaleH,

- [IOKpOBHOTO cros

42 B 13a84CMMOCTH OT TIeMIEPaTYPHO-BAAKHOCTHBIX VCNOBHE 3KCOOyatauu# 8
TETUIOH30NAUUOHHBIX KROHCTPYKLHAN HCIIONB3YKOTCH AOTIONHHTENBHbIE 3IEMEHTE]

- TpH BO3ASHCTBHM KaNeNLHOH BNArd Ha HapyXKHYK [OBEPXHOCTh TEIIOH3ONSIMH
(atmochiepHble OCAALM NPH HAA3EMHOH mpoknaake 1pyGompoBOAOB, hanenb ¢ BRYTpeHHeH
MOBEPXHOCTH [IEPERDEITHS KaHajla B 3HMHHH nepHol pY NMOA3eMHON KaHANBHOM NpPOKIAZKe)
TpedyeTcs YCTPOHCTBO MM APOU3ONAIHOHHOrO €105, HROIA COBMEAEMOro € TOKPOBHbM,

- UpH TEMOCPAType NOBEPXHOCTH H30JWpyeMOro O0BEKTa HUXE TeMOEpaTyphl
OKPYXAIOWweH Cpelbl, M1 NPEAOTBPAIREHHA YBAAKHEHHS H3OJUMH C OTKPHITO-HOPHCTOH
CTPYKTYPOH (BOJIOKHMCTBIE MAatepHaibl ¥ T X ), AHQOYHIUPYIOIKUM B HEE H3 OKDYMKAWOWIErO
BAGKHOTO BO3RYXa NapoM HEOOXOANMO NPEAYCMATPHBATE NIAPORIONALMOHHEGIA CI0%

43 Jns  Termou3oAANHOHHOTO ciof  TpyGONpOBOAOB OTOIUIEHHS U [OPAYEro
BOIOCHAOKEHHA CICOYET NIPUMEHATS GaCOHHBIC HINENNS B BHAE [HIWHAPOB H MONYIHUINHAPOB U3
BOJIOKHMCTRIX MATEPHAJIOB Ha CHUHTETHYECKOM CBASYIOMIEM C META/IMYECKHM MOKPOBHEIM CIOEM,
a IIpH UCMONB30BAHUK TICHONOMHMITHIECHA H [IEHOKaYuyKoB 6e3 NOKPOBHOIO ClIOs
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4 4 B xauecTBe TEIUIOH3OIAUHOHHOIC CHOA U1 TPYOONIPOBOAOE XONOAMIBHEIX YCTaHOBOK
¥ BO3JYXOBOJOB CHCTEM KOHIHIMORVPOBAHHA BO3AYXZ C1TE€AYET MCIOMNB30BATL HM3IAETAA M3
HEHONONMITHIICHA ¥ NEHOKAYYYKOB B BHJ(E TIONBIX LHTUHAPOB U TMCTOB 63 IOKPOBHOrO C'10s
(11p# x03pDrUHERTE CONPOTHBACHHA IH@y3HK e Mene 3000)

45 [na TennoH3ONALHOHHOTO cios TpYGONMpOBOIOB XOMOAHOro BOAOCHAlKEHW:A
06ecrReunBAIONIEr0 OTCYTCTBHE KOBMCHCAUHM BOLAHOTO Mapa Ha HX MOBEPXHOCTH CIERYET
NPUMEHATE M3ACIHA B BHAE NOMBIX UMAHHAPOB U3 BCOCHEHHOro MOMMITHIIEHA ¥ MEHOKAYUYKOB
61 nokposnoro cios ((npu ko3dduumente conporusnenns JHddy3un He mene 3000)

4 6 B kauecTBe TCIUIOW3OALHONHOIO CNOA JUIA TPYOONPOSOA0B CHCTEM TennocHab)eH|us
3/laHHH NPH HA3EMHOM NPOKIIANKE CIEXYeT HCIIONB30BATh

a) HHAYCTPHANLHYIC KOHCTPYKUHIO TEMNOHM3ONALMH M3  [ICHOMOJMYpETaHa B
€NHPAILHOBUTOH 0GOJIOUKE U3 OMHHKOBAHHOH TOHKOJMCTOBOH CTATH,

6) maThl NPOLIMBHBIE M HA CHHTETHHECKOM CBRA3YIOIIAM H3 HETOp OYHX MaTepHasoB
(MHHEPANBHOE H CTEKOBOJIDKHO) C METATHYECKHM MOKPOBHEBIM CAOEM,

B) QacoHHbIE H3NEMUA U3 NEHOMOMMYPETaHa (ILHIHHADSI, MONYLHINHAPE! K CKOPAYNH) C
METAIIKHYECKMM [TOKPOBHBIM COEM C YCTPOHCTBOM BCTABOK AAHHOH 3 M 43 HEroproYHx
Marepuanos, de Medee deM yepes 100 M IIHHEI TeIOnpoBOOB,

47 Tlpu npoknagxe TEIVIONPOBOJOB B MON3EMHLIX TPOXOZHBIX M IIOAYIPOXOMHBIX
KaHajiax, RO3BOJIUOUWIHX OCYLIECTBNIATH KOHMTDOJIb 33 COCTOSHMEM TEMIOHU3ONSIUOHHbIX
KOHCIDYKIKIl B NpOLECCe IKCIUIYaTALUHH IS YCTPOHCTBA TENNOH3ONSHHUOHHOTO CNOS CRENYET
UCIONB30BaTh MaTepuansl i u3fenHs pexamerayemsie CHuIT 41-03, Ho B nauecTBe MOKPOBHOIO
CNOS PUMEHSTH HErOpIOYHEe MaTepHab]

4 8 TomuyHy METANIHYECKIX JIHCTOB, JEHT, IpAMEHAEMbIX JUL1 NOKPOBHOIO CNOK,

B 3aBHCHMOCTH OT HaPYXXHOIO AHAMETPA H3OTALHH CleRyeT NpHHHMATE 1o Tabnnue |

Tabnuua 1
pasMeph! B MHIUIAMETPAX
Martepuan ROKpOBHOTO TonmMHA THCTA IPH AHAMETPE H3O0IAIHY
cNnos 350 u menee | cB 350 po 500 cB 600 no 1600 | ce 1600
JleHTBI 4 TUCTHI U3 0,35-0,5 0,5 0,5-0,8 0,5-0,8
HEpXaBerolieH CTAIH
JIncTsl U3 TOHKO- 0,35-0,5 0,5-0,8 0,8 1,0

JNUCTOBOR CTalH, B TOM
YHCJIE ¢ ONUMEPHBIM
HOKPBITHEM

JTMCTBI U3 ATIOMHHHNSA 1 0,25-0,3 0,3-0,8 0,8 1,0
AMFOMUHHEBBIX CIIIABOB

49 Jina  TeMIOW3ONRUMOHHEIX  KOHCTPYKUHME  NOZBEPralolMXCi  BO3AEHCTBUIO
arpecCHBHBIX CPEl CAEAYST NPEeyCMATPHBATD 3aLHTY METAJUIMYECKUX MOXPHITHIT 07 KOPPO3MH B
cooterctBuu co CHuI12 03 11

IIpu npHMEHEHAH B KAYECTBE 3AIMTHONO HOKPOBHOIO CIIOA JIMCTOB H JIEHT M3 AIIOMHEHUA
H AMIOMHMHHEBHIX CHAABOB K TEILTOH3OASUHOHHOIO CIOA B CTRIbHOH HEOKPAWEHHOK CeTKe HIH
1IDH YCTPOKCTBE Kapkaca CIEeRYeT NpelyCMaTPUBATh YCTAHOBKY IO NOKPOBHBIA CJIOH NMpoKIagKu
M3 PYJIOHHOrO MaTepHana Uiy OKpacKy 3aLUTHOrO NOKPHTHS U3HYTPH OHTYMHBIM J1aKoM,
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410 [Ipy uzonqumu TpyOOMpOBOAOR XECTKODOPMOBAHHLIMU W3LE (MAMM  Clefyet
NPEAYCMaTPHBaTh BCTABKH U3 HErOpIOUMX MaTCPHATOB B MECTaxX YCTPOHCTBZ TEMIIEPATYPHLIX
IIBOB

411 Koncrpykuns Tennosofl W30NsLMK JOJPKHA HCKTIOYAThL AedOpMalMIo ¥ crionlanie
TEWIOH.ONAUMOHHOIO C.Io8 B fipouecce IKcmnyatdudu Ha  BepTHkagbHBIX  ydacTKax
TpyOonpoBonos uepes kaxaple 3-4 M MO BLICOTE CHEAyeT NpeAyCMATpHBaThb OIOPHbIE
KOHCTDYKIIHH, 33 HCKIIOUYCHHEM TeflJIOH30MAIIMH B 3aBOACKOM MOHONMTHOM HCIIOIHEHHH

412 TemmeparvpHsie mBbl B [OKPOBHBEIX CHOSX TOPHIOHTANbHBIX TPYOONpPOBOAOH
TIpefyCMATPHBAIOTCS ¥ KOMIIEHCATOPOB, ONIOP H HOBOPOTOB, @ HA BEPTHKANBHLIX TPYOONpPOBO&AX
~ B MECTaxX YCTRHOBKH ONOPHBIX KOHCTPYKLMHA

413 Jlnz xoHCTpyKuu# Tenfomod uH3oNAuMM TPYOONPOBOROB ¢ OTPHUNATENBHEIMH
TeMNEpaTypamMu  H30HpYEMOH  TOBEPXHOCTH  KpPEIMNCHHE, M[OKPOBHOTC Clos  cienyeT
npefycMaTpUBATh, KaK MpasHno, Oaugakamu Kpennenne IOKPOBHOTC ClOS  BHHTAMH
JOTYCKaeTCst HCMOAB30BaTh IPH AHAMETPE W3ONSHMOHHOR KoHCTpyKiuK Gonee 800 MM

414 Tennou3oIuHOHHBlE  KOHCTPYKUMH H3  TOpIOYMX MaTepHanos ¢
TEIUION30AMIMOBHBIM  C/I0EM U3  IICHOMOJHOTH/IEHA, NEHONONHIPONHICHA, NEHOKAY4YKa,
fOeHonmomMypeTaHa W AP He JOMyCKaeTcs  IpeAycMaTrpuBaTh s TpybOnpoBoOnOB,
PacHONOXEHHBIX B 3aHudX, KpoMe 3manuft [Va H V crencHe# OrHecToHKOCTH, ONHO U
DBYXKBAPTHPHAIX HUIBIX JOMOB

IonyckaeTcs NpHMEHEHHE TENJIOH3ONALHOMHOIO ClIOR W3 TOPIOYHMX MaTepHaios
(negonomIdTHACHA, [MEHOMOMMMpONMIEHA, [EHOKAyYkKa ¥ Ap) JAs  TpyOOmpoBOJOB
PACNONOKCHHBIX

- B MOOBANRHBIX 3TAXaX, HMEIOUIHX BBIXOAB! TOJNLKO Hapyxy 3makui 1 u Il cremewen
OFHECTORKOCTH, NIPH YCTPOACTBE BCTABOK JUIMHCH 3 M 13 HETOPIOYHX MATCPHANOB HE MEHee uYeM
uepe3d 30 M Anuukl Tpybonpososa,

- B3 OTKPBITOM BO3/YXE TPH HaN3EMHOf NPOKafKe C YCTPOACTBOM BCTABOK IUTHHOH 3 M
A3 HErOPIOUMX MATEPHANoB He MeHee 3eM depe3 100 M anunwb TpyOonposona,

- B HENpOXOJHBIX MOA3EMHBIX H IOANOABHEIX KaHanax ¢ ycrpoicrsoM uepes 100 v no
Jnune TpyGONpOBOAOR IyXHMX NPOTHBONOXAPHLIX MEPEI OPOIOK NEPBOI0 THIA,

- B MPOXOMHBIX KaHANAX H TOHHENAX, IIPH pa3lieneHdy UX Ha OTCEKH MPOTEXKEHHOCTHIO He
Soaee 200 M  DPOTHBONQXAPHBIMH [EPErOPOAKAMH NEPBOTO TUMA € NPOTHBOIOKAPHLIMHA
JIBEPAMM BTOPOTO THIA, NpHYEM MPH BBOAE TPYOONpPOBOZOB B 3JaHuf HENPOXOAHBIE KAHANBI H
NpOXOJHLIE TOHHENM JOMKHEI OTHENATHCA OT 3AaHHA [MYXHMH IIPDOTHBONOXKAPHBIMH
TIEpEropoj~ aMy fIEPBOro THiA

5. PACYET TEIIJIOBO# W3OJLIIHHA

5 1 OcHOBHEIE pacueTHBIC 3aBUCHMOCTH A1 ONpe/ie/IeHNs TeILI03aIMTHEIX CBOICTB
TEIUTOH30AAIUOHHBIX KOHCTPYKIHIL

Jinta  Tennomoro pacyera M3ONSUMM  KCOOAB3YIOTCH YPABHEHMS  CTAHMOHADHOR
TEnIoNepeaayy Yepes MI0CKHE H KPHBONHHEHHEIE TOBEPXHOCTH

Tennonepenasa miockoi TeNTOH3ONILUHOHHOK KOHCTPYKUMH, COCTOAINEH H3 «m» CioeB
H30ASUHUM, PACCUNTLIBaeTCS N0 Popmye
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Tie g —MOBEPXHOCTHAS MMOTHOCTH TEILIOBOrO NOTOKA YEPes MUIOCKYIO TEMIOH3OMIUHOHHYIO
KOHCTPYKIHIO, BY/M%;

1g — TEMIlEPATypa CPeAbl BHYTPH H3onKpyemoro o6opyaonanzs, °C,

t,; ~1eMIeparypa oKkpyxatoweit cpeast, °C,

Rgy — TepMUyecxoe CONPOTHRACHHE TEMMIOOTAAYE HA IOBEPXHOCTH BRYTPEHHEH CTeHKH

R30NHpyeMoro o0nexTa, MP°C/BT;

Ry —TOXe, Ha HapYHOH MOBEPXHOCTH TEILIOU30JLAIIHY, M2°C/B‘r;

Rem — TepMuueckoe CONPOTHBACHHE KOHNYKTHBHOMY NEPEHOCY TEMNOTH CTEHKH
H30nHpyeMoro o6bexTa, M2 C/BT;

Ry3 - TOXe, TUIOCKOTO C108 H30MsumH, M2C/8T,

n

2. R, - NOJHOE TepMU4ECKOE CONPOTHBICHUE KOHIYKTHBHOMY NEPEROCY TEMNOTLI n-
=1

CHOHHO# TUTOCKOH M30JIALIMY;
Rl - TEPMHYECKOE COTPOTHBIEHHE 1-0T0 crlod, M2°C/BT;

;- IMHCHHAs  NIOTHOCTS  TEMIOBOTO  MOTOKE  9epe3  LAIHHIPHUECKYIO
TENIOU30NAUHOHHYIO KOHCTPYKUHIO, BT/M;

Ré;,- TEPMHYECKOE CONPOTHBICHHUE TEMNOOTAA4YE HA BHYTPEHHE!H IOBEPXHOCTH CTEHKH
usonupyemoro obnexra, M°C/BT,

R,{‘ - TOXeE, Ha HapyXHOJ MOBEPXHOCTH u3onauuu, M°C/BT;

Rg‘m- TEPMUHNECKOE  COTIPOTHBAEHHE  KOHAYKTHBHOMY  NEPEHOCY  TEIUIOThl
RHIHHIPHYECKOH CTEHKH H30IMHpyemMoro 06bexTa, M°C/BT;

R,‘,’} - TOXe, UMIHHAPHYECKOTO C104 n3osiuuy, M°C/BT;
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Z R'- nonwoc TepMuuecKOe CONPOTHBJICHHE KOHAYKTHBHOMY HEpEHocy TefnoTsl n-

C1ORHOM IIMNMHAPHYECKON H30NALNY,
R f‘ - TEPMHK IECKOE COIIPOTHBINEnHE 1-0T0 cilos, M°C/BT,

B yparsienusx 1, 2, 3, 4 repMHueCcKHEe COTPOTUBICHHMK TENNCOTAAYE H KOHAYKTHBHOMY
iepeHocy TEIOTs! ONPENEAMIOTCH 0 GopMynam
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H30IMPYEMOro o0hEKTa H Ha HApYXKHOI NOBEPXHQOCTH H3onauud, Bt /m™°C,

A cm’l m,}, . KO OUIMENTH TENNONPOBOAHOCTY, COCTBCICTBENHO, MaTeprana

CTEHKH H301¥PyeMOro 0ObehTa, H30NAUMH 1-0r0 CIIOs, N-CA0HHOM H3onsuuH, B /M°C,
5‘.,,,,5“3,5‘- TOJILKHb], COOTBETCTBEHHO, CTEHKH H30MHpyeMoro o0nexra, 0JHOCAOHROH

W3QMAUUH, 1-070 CNOA N-CIICHHOK NIOAKIMY, M,
4T 5™ - BHyTpessii # HAPYKHBIE AMAMETPE! HI0AMPYEMO# TPy, M;
d,‘,‘B, - HapyXHBIA JMaMeTp H30/ALUH, M,

d ,',,d{,,, ~ HAPYXHBIA ¥ BHYTPEHHHH IUAMETPH] 1-00 CNOA N-CROAHOK N3ONANAM, M

Pacnpenenenne 1emreparyp B MHOTOCIIOHHON H30ANMH PacCYHTHIBAETCA TTO hOpMynaM
- TeMOCpaTypsl Ha BHYTpeHHeH ¥ HAapyHOH NOBEPXHOCTAX CTEHKH H30NHDYEMOTO
obnexra nnockoH Hopmbl
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- TeMIiepaTypa {;", Ha HapyXXHOH NOBEPXHOCTH NEPBOro CROA YIOMALMM, HA TpagMne | ¥ 2
CHoes:
Rt =g Ry ©

¥ panee, Rauwnas co 27 crog, Ha rpasunax (i - 1)-ro n i-ro cnoes:



MICH 6 02-03

¢

oM
t, _[(le) 9. &, (10)
- TeMIlepaTypa Ha Hapy KHOH NOBEPXROCTH 1-CIIOX 1-CNOMMON CTEHK)

’,H=’H+‘?F Ry an

Jis uuAMHAPHYSCKEX MHOMOCTOMHBIX HIO/ISUHOHHEIX KOMCTDPYKUME CTPYKTYpa (opmyi
IUIA pacyeTa pacnpeeseHHa TeMNepaTyp HMEKOT BAJ

6m =tg~q; RE,, 5" =1"-q; Rl (12)
L
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Ho_,cm L
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Moy RE 15

¢ Sl tqp Ay (15)

3HayeHNs JIOBEPXHOCTHON M JMHEHHOH IUIOTHOCTH TEMmIOBBIX IIOTOKOB, BXOJSLMX B
dopmysnsl (8 - 15), onpenenstores no (1 - 4), a Tepmueckne conpotusaeHns 1o (5, 6, 7)

ITpu npumenennn gopmyn (1-3) HeobxonuMo 3HaTH KOIPPHIHEHTS! TEMNONPOBOAHOCTH
HI0NANHOHHBIX cnoeB [IoCKONBKY OHH 3aBHCAT OT TEMIIEPATyPhi, AOMKHBI OLITH HIBECTHH
CpejHUe TEMNEPaTyphl KaXEOro CHos, I OHOPSHECHHS KOTOPHIX HeoGXomMMO 3HAThL
TeMuepaTypbl Ha rpaHuuax cmoes g WX pacueTa MCIONB3YIOT METON FOCHEeAOBATENBHBIX
npudniKeHHil IyTeM IPOBSACHH S HECKONBKMX PaCUETHBIX Onepaliui

Ha nepsom 3Tane, npuHUMas QA% BCEX CNOER CPEAHIOID TEMIIEPATYPY H3OMALHUM, PABHYIO
NOJNyCyMMe TEMIIEparyp BHYTPeHHeH W HapyxHOH cpefpl, HaXOINAT Npi oToff TeMmeparype
TEIIONPOBOJHOCTE BCEX TEINOM3ONAUMOHULIX cnoeB 3atem, no (1, 3) onpenensioT 3BAYeHMSA
g wim g, ¥ no (8 - 11) nus nmocko#t # no (12 - 15) mns MMWIHHIOPAYECKOH CTEHOK
PACCMHTHIBYOT TEMIEPATYPHI Ha TPAHHILAX CHOES W CPEIHUE TEMNEPATY PRI KAXKJIOTO CHOf

Ha Bropom 3Tane no naiineHHBIM Ha TIEPBOM 3Tane CPeNHHM TEMIIEPaTypaM CJI0EB, BHOBb
ONpPEJENAIOT TEMIOIPOBOIHOCTh BCEX CIOEB, 3aTEM HAXOAAT IIOTHOCTH [OTOKOB Teria H CHOBA
PacCUHTBIBAIOT MOCNORHEIE TEMIEPATYPHR, B TaK Janee, A0 TpedyeMoil TOYHOCTH pacyera, TO ecTh
AC TeX NIOp, NOKA NOCIONHBIE TEMNEPATYps! Ha k-oM # (k-1)-om mare 6yzyr ¢ TIHYaTLea He Gonee,
yeM Ha 5% OGeumo mia 3ToHl uemu HeoOxomuMo mposeacHue ue Gonee 3-4 pacueTHsIX
onepauui

[InoTHOCTE TENROBOTO HOTOKA Yepe3 TeNION30MAIHOHNEIE KOHCTPYKUMH TpyGonpososoe,
rpaHHY2LMX ¢ TPYHTOM, onpexeisiorcd no dopmymam (1 - 4), B KOTOpPHX TEpMHYECKHC

CONpOTHBRAECHHA BHEMIHEH TemlooTa’4Ye RH H R,.{' 3aMEHAIOTCS TEPMHYCCKHAM CONMPOTHBICHHUCM

IPYHTa, 3aBUCAIMM OT KOHQUIypalUH H30IHPYEMOlO OObEKTa, PACMOMOXEEAS €ro B MaccHee
FPYHTA K TEIIONPOBOAHOCTH NocnesHero (¢M 6 2,6 3 )
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5 2 Pacder Tennosoit u3onsiiM TpybGonposoos

Pacuer Ten.ioBbIX NOTEPS YEpe3 HIONUPOBAHHYIO NOBEPXHOCTE Tpydonposonos B obiuev
cnyuae, CIEAYeT BoilonusTs 1o Gopmynam (3, 4) Opraxko asam#s ocobeHHOCTe! TemmoobvMeHa B
TENAOH3ONS{HOHHLIX KOHCTPYKUKAX TpyOONpoBOZOB M03BOMSET CYMECTBEHHO YNPOCTHTH
pacyeTnbie GopMyIbi

TepMuyeCKOe CONMPOTHRICHHE TENNOOTAAYe OT BHYTPEHHEH Cpeasl K BHYTpCHHeH
110BEPXHOCTY LTeHKY TpyOONpOBOAA AN MWHAKHX K Jaxe razoo0pa’HeiX cpes, HO CPABHEHHMIO C
TEPMUHYELKUM CONPOTHBACHHEM KOHIYKTHBROMY MEPEHOCY TEIUIOTHI B H3OMALUHMH, COCTABIsEr
BECBbMA HE3HAYHTENILHYIO BETHUMHY H MOKET HE YUHTBRIBATLCS

Hexmoyenne cocTaBiseT BecbMa DesiKHA ciywrH, Korja BHYTpH 00BeKTa HaxXOAHTCA
rasoBast cpefia H TeruIooOMeH MExAy Hell ¥ BHYTPEHHEN [I0BEPXHOCTHIO CTEHKH OCYIIECTBIAETCS
3a CYeT eCTECTBEHHOH KOHBEKLMHK

Crengy uzonupyemoro TpyGonpoBOZz M3TOTOBAEH ibie M3 Metanna 8 100 M Gonee pas
NpEBLILIAET TENNONPOBOAHOCTb H3ONALMH, BCACACTBHE 3TOFO, TEPMHYECKHM CONPOTHB.ICHHEM
CTeHKH, O3 3aMETHOrO CHIDKEHHA 10YHOLTH pacyeTa, MOXKHO npesebpedn

Taxum 06pa3zoM, OCHOBHBIMH DACYETHBIMH (OpMyIaMH I/ OIIPElC/CHHs TeulOBbIX
TIOTEPH HIONHPyeMOro oSopyHOBAHNES ABATOTCA

- JUIA TOCKHX HOBEPXHOCTEH H KPHBOTHHEHHBIX AHaMeTpoM Gostee 2 M

lg —1t
T (16)
2R+ Ry

- i TpyOONpPOBOJOB AHAMETPOM MEHEE 2 M.
(1g —tn)

a7n
n
El RIL + R,{’

9 =

rie TepMHYELKOE COMPOTHBICHHE KOHAYKTUBHOMY INEPEHOCY CJIOEB HM30OMAUMH M BHemHel
tennootnaye 8 (16, 17) onpegensercs no dQopmynaM (5, 6), B KOTOpbIX pacyeTHas

P
TENAONPOBOAHOCTh HM30JIALMHA A u3 ONpeAENACTCA € YYCTOM CHMOKEHHA €€ TEeMIO3aIUUTHBIX

cBOMCTB B Mpollecce IKCHTyaTamiH 10 METOAHKE H3OXKEHHOH B pasgene 7, a kxoadduuuent
TEN0OTIA4Y Ha IOBEPXHOCTH U30NSUMH IPUHUMAETCS 110 Tabnune 2

53 PacueT TenioBOM H3ONAUKHM 110 HOPMHUPOBAHHOM MIOTHOCTH
TEMNOBOI O NO10Ka

Ornpenenenne TONUMHD] HIOAALHY TI0 3a)AHHOH TTOTEPe TEILTOTH ABIAETCH 06I3aTCABHBIM
A% BCeX Caydacs pacuera TeIWIOBOH H30/MALMH Pacuer moxer NPOM3BOAHTBCA, HCXOAA M3
HOPMATUBHBLIX NNOTHOCTEH TENOBOTO NOTOKA §.,§, , B COOTBETCTBHH C [Ipunoxenvsmu A-E #,
KaK 3asepwiatomuit ran Gofee CROXKHOrG pacuera, B Pe3ynbTare KOTOPOro ONPeNeARIOTCH
TEOJIOBLIE [OTEPH, YROBIAETBOPMIOUINEG NPOH3BOACTBEHHO-TEXHHYECKUM M TEXHOMOTHYECKHM

Tpe6oBaHuAM
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Jl1st oupesieneHNs TOMUMHE! ONHOCNOAHOM DAOCKOH M LMAMHAPHUECKOH TOBEPXHOCTH C
AnaMeTpoM 2 M u Gosee ucrnons3yerca hopmyna

p (ff_;_‘f) _R
9F

Sy = A4 (18)

JUIS UMAMHADHYECKOH NOBEPXHOCTH JHAMETPOM MeHee 2 M, NPEHBAapHTENsHO M3
YpaBHEHHS:

mB=2r 4 Pilezt gl (19)
9L

di" 28y,

Jom ; IPH 3TOM TIPRONUKEHHBIE 3HAYEHUS
H

Onpenenstor sennanny In B, roe B =
R ,f cnexyeT NpHHUMATH N0 Tabmuue 3

3arem, no Tabnuue HATypankHBIX NOTAPH(MOB HAXOAAT BEIUYUHY « B» M OmpeaensioT
1pebyeMylo TONHHHY K301y 110 GopMyrne

di™ (B -1
S =_H__%_J 0)

Tabanua 2
3uauenns ko3dhduLHENTA 1100 TAA4H, BT fmeC

Ha otxpsrrom BO3TY-

B 3aKpbITOM OMEIMCHUM X TIPH €KOPOCTH
Bexpaa, M/c

Hzonnposangenii 06vexr | [lokperrus ¢ MaiasiM | TIOKpBITHA € BBICO-

k03¢ unHenTOoM KHM Ko druneH- 5 10 15

HATyYeHHs TOM H3TydeHmHs
TopraonTanbHble 7 10 20 26 35
Tpy6onpoBoaE!
BepruxansHsic TpyOo-
mposoasl, 00opyRoBa- 8 12 26 35 52
HHe, IOCKas CTCHKa

TK uum orsocaTes KOXKYXM U3 OUMHKOBaHHOH CTamH, /MCTOB ANIOMHHHERBIX CILIAaBOB M
ANFOMMHHS ¢ OKCHAHOH NNEHKOH.

2K HHM OTHOCSTCA INTYKATYpKH, acOeCTOHEMEHTHbIE MOKPBITHS, CTEIUIOIUIACTHKH, pa3jIMuuHbIE
OKpPacky (KXpoMe Kpacky ¢ allOMEHHEBOR MyApo#).

*Ipn oTcyrcTBMM cBeAeHMN O CKOPOCTH BETpAa MpPHHMMAIOT 3HAYEHHS, COOTBETCTBYIOLHE
ckopocTH 10 M/c.
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Tabnnua 3
OpHenTUPOBOUHbIE 3HAUCHU if/f,, m°C/Br
Yenosusiit BuyTpy noMelnenu4i
JmameTtp Huns mosepxHocted ¢ | Jns noBepxHocTed ¢ Bhi- Ha otkpeiTon Bo3gyxe
TpyObl ManbiM KoaphyLmes- | coxuM Ko3QPHIHEHTOM
TOM W3NTYYEeHHs H3TYueHUs
IIpH TeMIniepatype TeluloHocuTens, °C
100 125 150 100 125 150 100 125 150
32 0,50 0,35 030 0,33 0,22 0,17 0,12 0,09 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 a,10 0,07 0,05
50 040 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
160 025 (019 1015 [015 [0l 1010 1007 (0,05 10,04
125 Q0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
{ 150 0,18 [0,l5 0,11 0,12 1009 1008 10,05 0,04 0,03
200 0,6 |033 1010 |0J0 |008 007 1004 |003 |0,03
250 0,13 0,10 L0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 003 0,02 0,02
350 0,10 0,08 0,07 0,07 0 06 0,05 0,03 0,02 0,02
400 0,09 0,07 0,06 0,00 0,05 0,04 0,02 0,02 002
500 0,075 10,065 1{40,06 0,05 0,045 1004 0,02 0,02 0,016
600 0,062 | 0,055 0,05 0,043 10,038 10035 10017 ]0,015 |0,014
700 0,055 0,051 0,045 0,038 0,035 {0032 {0,015 [4,013 0,012
800 0,048 | 0,045 0,042 10,034 {0,031 0,029 10013 0,012 10011
900 0,044 | 0,041 (3,038 {0,031 0,028 (0026 10,012 {0011 0,010
1000 0,040 10,037 (0034 [0,028 (0,026 {0,024 {0,011 |0010 }0,009
2000 0,022 10020 10,017 {00lS {0,014 }0013 [0,006 |0006 |0,005
Hpumevanus

1 JIns npoMexyrouHBIX 3HAYEHHH JHaMeTpoB M TeMOepaTyps BEAHYHHA R,f‘
ONpeAL/eTCA nHTEPIONALneH

2 [Jas  Temnepatyphl TeiutodocuTesns Hike 100°C  ApuHEMAaOTCA  jaHHbIE,
cootBercTBytowme 100 °C

YunuThBaR WHPOKOE TIPHMEHEHHE B NPAKTHKE HHXCHEPHDLIX PACYETOB (EPCOHATBHBIX
KOMIIBIOTEPOB, /It COCTaB/IeHHS IporpaMMEl pacyeTa TpebyeMoi TOMMED] TEIUIOBOR U30NIALHY
10  HOPMHDOBaMHBHIM  TEWIOBBIM  TOTEpAM,  uenecoofpasso MCHONL30BATH  METOJ
HocneoBaTeibHLIX NIPHONHXEHHHA, CYTh KOTOPOro A CIyJas ONHOCHOHHON WMAHHAPHYECKOH
TENJIOR3ONAUNH SAKMOTALTEA B CHEAYIOMWEM

3aaBa’ch HaHAILHBIM 3HAUCHUEM TORUMHBL U3OMAHH 50, M, onpeaenseMmolt Tpebyemoii

TOHHOCTBIO PACYETA, MPOMIBOAST C NMOMOUIBIO NOCNEAOBaTenbHLIX waroe |, 2, 3, 4 1, A
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TOMUKHLl H3ONAIHA 51 =é‘0 {, 52 =50 2, 53 =50 3. A‘i =50-i BEIYMCIIEHHE THHEHHO

11I0THOCTH 1ETLI0BIX NTQU10KOR q}L,qi, qi [0 YPaBHEHMIO

i (lg —ty)
= 21
L I Ll 28, ¢ @h
ad™+28, 1 9 53 dsm

!
Ha xaxaom ware BLIYHCACHHR | Npon3BOANTC CPABHCHHE qL € 33TaHHBIM 3HA'ICHHEM

HOPMATHBHOIO yACILHOIO NNOTOKA E[-L

TIpH BeInONHEHNH YCIOBHS'
47 =4, <0 2)

BBLIMMC/ICHHMS 3aKAHYMBAWOTCH, a HafjeHHas Beayuuua o . =0, ¢, ABAAETCA HCKOMOIt,

ofecneunsaiouleit 3aaHRY0 BETHYHRY TEIUIOBBIX NOTEPH.

B kayecTBEe pacHETHBIX MAPAaMETPOB, OOYCIABAMBAIOMFX TEIOBOE B3aUMOJCHCTBHE
OKpy’XalOlliegH Cpefs! ¢ TENAOWIONANMOHHOA KOHCTpYKuUMeH, UpH oOupefeNeHHH TONUIRHEL
H3QALKK (10 HOPMHPYEMBIM TEIOBEIM [IOTEPSM CAERYET NPAHUMATD.

- TEMUEPATYPY BHYTPEHHe#l Cpefbi /g, KaK CPEAHIOIO 3a TOR TEMNCPaTrypy BEIECTBA B
woaupyemonm obnexre,

- TeMIIepaTypy HapyXHOR Cpeaml !, ODH DaclONOXEHHH H301MpyeMoro ofnekIa B
NOMEILEHHH, HA OCHOBAHMH TEXHMYECKOIO 3afaHud Ha NPOSKTHPOBAHHE, NPH €ro OTCYTCIBHH
paBuoft 20 °C, Npy pacnoNOXKCHHY Ha OTKPHITOM BO3RYXE. KAK CPERHION 33 FOX TEeMHNeparypy
Hapyxnroroe so3ayxa (CHull 23 01),

- KOpOMUHEHRT TENNOOTHA4YM OT HApPYKHOH IIOBEPXHOCTH TEIUIOM3OMALMHM, NpH
PACIIONIOMEHHH H301MpyeMoro oObexTa B IOMEWeHNH N0 Tabnuue 2, IpH DacliofOKEHHH Ha
OTKPHITOM BO3IlyXe, iio Tabnune 2, npy cxopocry Betpa 10 m/cek

5.4 PacueT TOMLMHBI H30MALHY, TPEAOTBPALIAIOMIEH KOHACHCAIHIO
BAArH H3 BO3/(yXa Ha €€ MOBEPXHOCTH

JanHbfi pacuer MPOM3BOAMTCA [UIA H3OJHPOBAHHBIX OGDBEXTOB, PACHONOXKEHHbIX B
33KPHITHIX TIOMEMIEHHAX H COAEPKAUMX BEWIECTBA C TEMMEDATYpOll HWXE TeMIepaTypsl
oxpy;xa;omer 0 BO3ayXxa

B aTOM cimyyae u3ondums BOMKHA obecneunBaTh TpeOyeMbil pacueTHRIN nepenan Mexay
TEMNEpaTypaMH HAPYXHOTO BO3AyXa 4 NOBEPXHOCTBIO M3OMAUMH  (Iy —fp). OPH KOTOpOM

HCXTIOYaeTCs KOHACHCAITHA RIArH U3 Bo3zayxa (Tabnuua 4).

3!
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Tabnuua 4
Pacuaerusiit nepentan (1, —£,), °C
OTtHocuienbHas BABKHOCTL BO3AYXa ¢, %
t,,°C 40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 142 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8.4 5,9 3,7 1,8
25 15.3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 90 1 63 4.0 2,0

TpebyeMas TOAWMHE H3OMAUKH & , M, AR TJIOCKUX KOHCTPYKUMil onpeaensgerca no
dopmyne

4

A uzj In ~1tg
83 2__(,____1) (23)
Oy \iy—1Ip

8 AJIS LHABHAPHYECKHX — Ha OCHOBE METOAA N10CIEAOB2TENBHEIX NPHOMDKeHnit
Pacuernoe ypaBHeHue 8 3TOM cnyuae Gyper HMeTh BHA:

di™ +268, -
2200 o (™ 28, i)
{’“ "’6} =1+ S (24)
ty ~in J;i 24 53

3anaBasch HAYATHHBIM 3HaYeHHEM TOJIUHHE] H30MAUKH 50. M, onpegenaeMoil TpeGyemol

TOYHOCThIO pacuera, HanpHmep, 0,001 m, ¢ noMonwio nocnenosarensupx maros: 1,2,3 .. 1 mus
TOJILMH H3OJALMH: 451 = 50 -1; 52 =50 -2 53 = 50-3. . (51 = 50 i OpOM3BONHM BRIMHACIEHHE

BEJIMYHH:

ty —1t {y, =t 1, =1
( = 8} ; ( 5 g} ( i H} 10 ypaBHeHHio {24).
th=tn )1 \!n—'n)y ty~1n );

Iy —lg

Ha xawsgoM 1uare BBIMHMCIEHHH 1 TIPOH3BOAUTCA CpaBHCHHE ( ) C 333aHHbIM
i

L, ~t _
IHAYCHHEM ( H "J ,Tadn. 4.

12
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{Tpk BLMOAHEHNH YCNOBHS

(’H___Iij - (’_H_“[_B) >0 (23)
! p

Iy —tpy \tH_’n

BLIYHCICHUS J4KAHUMBAIOTCS, @ HallIeHHAL BEAHYHHA 5 = 50 { ABAAETCA, C TOHHOCTBIO 10 1 MM,
3aZaHHOH, obccneyHBalOIleR O ICYTCTEHE KOHIEHCAIIUH
Ilpn pacuere TomuMHB! H3OMAUMH (10 3aMaHHOMY flepenagy Temmeparyp (fy —(p)

IPUHHMAFOTCA CACYIOUINE PACYETHbIE IaPaMETPhl QKPYKAIOIIEH Cpeast:

- TeMIepaTypa BHYTpeHHeR CPefbl I H OTHOCHTENBHYIO BJIAKHOCTb BO3AYXa ¢ - MO
[eXHHYECKOMY 33/IaHKIO HA IPOEKTHPOBAHNE;

- TeMIiepaTypa HAPYXHO#H cpelbl !, , paBHOH TeMNepaType MoOMEIIeHHS;

- K03pdHUHKEUT TEMIOOTRAYHM @ Ha HApYXHOH INOBEPXHOCTH H3OMALHH 00BEKTa,
PAacnoNOXEHHOrO B [IOMEIEHWH W Ha OTKDLITOM BO3AYXe, NPM NMOKPOBHOM CHNOE € MANBM
ko3 dHuMeHTOM HINYYECHMS (CM MpHMedaHus K Tabauue 2) - 4 Bt/M*°C, ¢ 6onsmuunm - 7 Br/m*°C.

6. PACHET U30OJIAIIMH TENJIOIIPOBOAOB TEILIOBHIX CETEMN
6 | Hapzsemuas npokianxa

TennoBele HOTEPH Uepe3 HMIONMPOBAHHYIO MOBEPXHOCTL [IOAAIOIMEX W OOpaTHAIX
TpybonpoBoos TENNOBLIX ceTell [IpH HAR3eMHOH MPOKNANXKE, P HIBECTHOMH TONMUUHEE HIOAITHM
Sy, M, CIICAYET Onpeaenats no gopmyne (17), a TepMuYecKHE CONPOTHBICHUA, BXOJAINHE B 3Ty
(opmyay, no (6). B xavecTse Temneparyp ByTpEHHeH H HapyXHOH Cpex - ¢, H !, IpHHMMAIOT
PacYeTHBIC TEMINEPATYPsl TENNIOHOCHTEIA M OKPYXAOMEro BO3AyXa, a xodbuuuent
TENNOOTAAYH &y - no Tabune 2.

flpy onpenc.eHur TOMUMHL H3ONAUMM  TPYOONPOBOZOB TEMNOBRIX CeTed  no
HOPMHPOBAHHEIM 3HaYCHHSM FUIOTHOCTH TEILIOBOIO [OTOKA B KAYCCTBE PACYETHBIX TEMIEPATYD

BHYTpeHHeH cpeast ¢y, NpUHMMAIOTCS CPEAHETOJOBBIC TEMIEPATYPHl TEMIOHOCHTENA IO
Tabnune 5

Tabnuua 3

Cpennerogopnie TEMAEPATYPS! TEILTOHOCHTEIS B BOMAHLIX TeHJIOBLIX cerax, °C

PacyeThble TeMNIEPATYPHBIE PEXUMb)

Tpybonposon 95-70 150-70
Monaroumit 65 90
O6parublit 50 50
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34 pacyernyro TEMMEPATYPY HApYXHOW Cpebi, IpH Kpyriorofuysod pabore Tennosoi
CETH - CPELHEroa0oBas TeMIeparypa HapyXXHOIO BO3lyXa, NpH paboTe TOMBKO B OTOMMTENLHLIH
NEPHON, - CPENHNA 32 OTONMHTCAbHLIA NepHol. PacyeTHbl KOIQ(HLUHERT TEMNOOTA’YM @y - 1O
Tabnnue 2.

B Hacrosmee BpeMs s OPOKIANKM TEIUIOBBIX CETER INMPOKO HCMOABLIYIOTCA
AHIYCTPHAJILHBIE KOHCTPYKIMH TEIUTONPOBOAOB — TPYOOMPOBOABI € TEIUIOBOH H3OMAUMER H
NOKPOBHLIM CJIOEM H3TOTOB/CHHLIC B 3ABOACKMX YCIOBHIX. HPH 3TOM TOJNIUMIHHY H30JAIIAM Ha
noparoulem v obpatHom TpyOonpoBoAax NPHHHMAOT OMMHaKOBO#. B 3TOM caydae ee cieRyer
OnpeNeNnsTh 10 HOPMMPOBAHHOH BENMYMHE TEMUIOBOTO TNOTOKZ 4YEpe3 H3O0MHPOBAHHYIO

—H
NOBEPXHOCTH ABYXTPYGHOH HAN3EMHOM POKIANKM g np BT/M (8 COOTBETCTBHM ¢ NPIIIOKEHUEM

') meTomom nocnenoBaTeNbHBIX anGHH)KCHHﬂ C UCTIOTb30BAHHEM YpaBHCHHA:

e gy +1gn —2n)
P 1 1 di" +28, i

+
270, (dg" +285 1) 24 53 aqm

(26

TAE ay, Bm®C - xo3bduumeHT TermootRaun no Tabmmue 2, tyy; {p —~ Temmeparypsi
nofarouiero # oSparnoro Tpybonpoeoaa, °C.

OKoHuanue HTEPaLMOHHOrO NPOLECCa BHIYUCAEHUH PN BRMONHEHMH yenosus  (22).
6.2. lTopsemuas KaHATbHAA NPOKIAAKA

TennoBele mMoTepH depe3 H30MHPOBAHHYIO I[IOBEPXHOCTh ABYXTPYOHOR npoxiamku
TENNOBBIX ceTell B Kauane wHPHHOA "b" i Bricotoit "h", M, Ha ray6une "H", M, 0T noBepxHOCTH
3€MIM A0 OCH KaHATA ONpenersioTes no hopmyie:

7 _ Uxagu=tu)

qn 27
4 Ryay + Rgp
a TeMIIepATYPa BO3JYX2 B KAHANE [pqy
Ll + ‘g2 + Iy
L L L L "p X
o Rua] + Rnl R +Rr42 xan '*'Rep -
xan = 1 1 1 (28)
L L + L L + R RK
Rus'l + RMI Ru32 + RH2 xan * zp
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1 d.+20 d,+258
the P i) S T o In—2——122 29
27A d) To2m d,
us us
L 1 L 1
Ry o—— R™ = (30)
M 2ma(dy +26, ) "2 2may(dy + 25,.,)
i
Ryan = BT 3B
ak - ——
b+h
q;,’p - finHeR#Has IIOTHOCTh TERJSIOBOIO MOTOKA OT ABYXTPYOHO# momseMHOM
npokaanky, Brim;
d 1,:12 - HapyXHble JHAMETPLI HONAIOIIEr0 ¥ oOpaTHOro TpyGONpOBOJOB, M;
to1e2 - TEMIlepaTypsl NI0/IAIOINET0 ¥ 0bpaTHOro TpySonposonos, °C;

R zfz] R 5’37 - TepMHYECKHE CONPOTHRICHHAA HIONAUBH NOJALIEro ¥ 06parHoro
1py6onposonos, M°C/BT;

. L
Rr] RHZ - TEPMHAYECKHE CONPOTUBACHHA TEILUIOOTAA4YH OT IIOBEPXHOCTH H30MALUH

Hl'
nojatouiero 1 odparxoro Tpydonposogos, M°C/BT;
RKCIH - TEPMH4ECKOe COTIPOTHBACHHE TCINIOOTAAYE OT BO3NYXA K NOBEPXHOCTH

kaHana, M°C/BT,
Qy - KOIPOHIHEHT TENIO0TRAYH B KAHANE, IPHHAMAETCA pasisng 11 BrmC,
AP 3 — PACUETHAS TEILIONPOBONHOCTD H3ONAUKH B KOHCTpYKuuH, B1/M°C;
}"m - TEMIONMPOBOAHOCTS rpyHTa, BT/M°C, Tabnnua 6;
Sialy Oys2 - TOMLIMHE! HIONAUMHM NOLAOIETO H OGPATHOrO TPYGONPOBOKOB, M;
R §p - TEpMUYECKOe CONpoTHBNiEHHE rpyHTa, M°C/BT onpenengerca no dopmyine:

0,25

In 3,5%’55—(2}
RE = 32
P - b (32)
(5,7+o,5; M

ep

rae. H,, - SxkBuBANEHTHas TIy0.HA 3aNOXEHHA FPYHTA, YMHTHIBAIOUIAS COMNPOTHBIACHHE

TENJIOOTAAYe OT [IOBEPXHOCTH TIPYHTa K OKPYXAOMEMY BO3NAYXy B OOLIEM TEpMHYECKOM
CONpPOTHBEHMH [PYHTA:
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A
H g = H +—L (33)
Ay

roe A op ~ TCWIONPOROAOCTS IPYHTA 1,86 B1/M°C (tabauua 6),

a,, - KOS(!)Q)HHHCHT TENJIOOTAaYH K napyxmomy BO3}IYXY noscpxaocm I‘p}’HTﬁ, NPAHKMACTCH
pashbM 35 Br/m>°C (Tabn 2)

lbm onpe,uenenﬂx, METOJNOM NOCHECAOBATEALHLIX HpHGHH)KCHKﬁ TONMIMHBL H3ORAIIHY

TEONOTPOBOAOB TO 33[AHHON HOPMATHUBHOM TUIOTHOCTH TEMAOBOrC IMOTOKA ABYXTPYOHOH

-
NOA3EMHOH KaHANBLHONR NPOKNAAKH ¢ np Br/m (B cooTBeTcTBUM ¢ npuiaoxenuem [l), npu
I

OAMHAKOBOH TONIUMHE M30AAUMM Ha nojawoileM M oOparnoM TpybonpoBode HCMOALIYIOTCH
opMyns

- f —IH
xaul
= 34
! P, Rygy + Rzp -
‘61 + ‘62 P
L L L L K
t R +R, R RS Ryan + Rop 35
KaHJ - l 1 l ( )
- + -
L L L A
R +R, R +R, Ryan *+ Rap
L i dl+26'o 1
ree. Ry = In——2 (36)
1 P d
27 ws H
L 1 37

Ry =
"1 2w, (d5™ 426, 1)

a4, Rygn 1 Ryp -0 (31)u(32)
3anasadch HayaabHBIM 3HAYCHHMEM TONIMHE! H3oNAUHH O, (Hampumep 0,001 M) npoxiBomst ¢

MOMOMILIO RNOCASHCBATENMHAIX IDaroB 1, 2. 3, 4 1, no 34-37, mia TOMUMH HIONALMHH
-~ n -n

q q

51 =68, 1, 52 =8, 2, 53 =38, 3 8, =08, 1 BeMECHEHHE g np2 npi

npl’

Ha xaxzom 1rare BHUMCNEHHA | NPOM3BOJMTCS CPABHEHHE ¢ Zp: C 3aJaHHBIM HOPMaTHBHEIM

n - n - n

3HAYEHHEM MO ¢ Ipu BuINORHEHHM ycnoBus g -q < 0 (38) Burucnenns
np npt np

32KAHYMBAIOTCS, 2 HAWICHHad BeMMuMHA &) =Jp 1, JBseTCH HCKOMOH, obecneunpaloueh

3a3RRYI0 BEIHYHHY TEILUTOBLIX NTOTEPD.
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Tabsuna 6
TenonpoBoAHOCTH TPYHTOR
Bua ipytta | Cpessas mioTHOCTE, Becoroe snaro- Kosdpdummenr
kv’ COACpXaHue rPyHTa. % | TEnNONPOLIAHOCTH, Br/M
°C
Mecok 1480 4 0,86
1600 5 1,11
" 15 1,92
" 23,8 1,92
Cyrautox 1100 8 0,71
" 15 0,9
1200 8 0,83
" 15 1,04
1300 8 0,98
! 15 1,2
1400 8 1,12
! 15 1,36
! 20 1,63
1500 8 1,27
! 15 1,56
5 20 1,86
1600 8 1,45
" 5 1,78
2000 5 1,75
" 10 2,56
" 11,5 2,68
I nuuucTRIe 1300 8 0,72
" 8 1,08
" 40 1,66
N 1500 8 1,0
" 18 1,46
" 40 2,6
1600 8 1,13
" 27 1,93

Ilpu pacuere H3OMAUMH ABYXTPYOHBIX KaHANLHBIX NPOKAANOK TEIUIOBBIX CETel B KavecTse
TeMOoeparyp BHYTPEHHEH cpellbl TIDHHHMAIOT CPEAHErOfOBbiE TEMIIEPATYPH TEIIOHOCHTENM B
noxatownx 1 obpatHeIX TpyOGonposonax no rabnuue 5.

3a pacdeTHY!O TEMNEPATYpPY HapYXHOW cpefst, IPH PACCTOSHUM OT HOBEPXHOCTH FPYHTa
10 1epexphiTHs kanana 0,7 M §* MeHee, IPMHHMAaeTCA Ta e TEMIEPATYPa HAPYKHOro BO3NYXa,
4TO M NpH Han3emHoi mpoknaaxe [IpH pacCTOSAHHMM OT NMOBEPXHOCTH IPYHTA N0 NEPEKPHITHIA
Kanana 6onee 0,7 M, rmoc 5°C.
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6 3 TlomsemHas beckananbhas 1pOKIANIKA
lemnonble noTepH ABYXTPYOHRIx Tenumossix ceTeil mpu OeckaHanpHoH INpokAaixe,

paclonokennoit B TPYHTE Ha PacCTORHUM OT [IOBEPXHOCTH A0 ock 1pyé H, M, onpenensiores oo
bopmynam

L )
I (’31 ‘fn)(sz + RepZ)_(rd —ty)-Ry

q; = 39)
(Riy + RO Ry + RO )= RS
L g —zuxRuﬁl # RS )=y ~1u)-Ro
) RL 3 3. g2 (40
(Ru32 + Rsz X + Rzpl )-&

rae:
Rg,- TCPMHUECKOE CONPOTHBIICHUE TPYHTA NpH OeckaHanbHOM mpoxnaaxe, M°C/Br,
onpenensercs 1o popmyne:

J i 2H 3kg ’ 2H 516 |2
Ryp = In + 1 4]
ep [ ; ( ; ) } (41)

ep

tae:
d - napyxusilt uameTp TpyO, M: noaaroueh - a’1 , 06patHoit « dz;

A _ TEeNAONPOBOAHOCTS IPYHTa, BT /M°C;

H 516 - 2xBUBANENTHAS IyOuHa 3an0%enus (no 33).
R, - TepMuUuecKoe cONpOTHBNEHHE, OCYCHOBICHHOE TENNOBbLIM B3aUMOJEHACTBHEM ABYX
Tpy6, M°C/BrT, OnpenenserTcs U3 BLIpaKeHHA:

1+ 2oxe 32
Ko

Ry = 42
0 Y (42)
P

In

B KOTOpoM K, ~ - PACCTOSIHHE MEXAY OCAMH TPYO 1O rOPH3OHTANM, M
PO 1,2 p ), Py

OcransHbie 3HaYeHus BenHuul 8 (39, 40) e xe, uT0 U B dopmyne (29, 30) mns xaHANEHOHK
NPOKNAAAKH.

@opMyna ANS ONpeneNeHus METONOM TOCHCHCBAaTENbHBIX nNpuOmmxeHuit (oM.
TpenpIAyMi pasgen) TOMUMHK HM3OMALMHM TEIUIONPOBOROB 110 3aJaHHOM HOPMAaTHBHON
NNOTHOCTH TEMAOBOrO NOTOKa MBYXTpyOHO! OeckaManmsHOH NpOKNANk¥ NpM  OfHHAKOBOH

18



MI CH 6 02-03

- n
TONUIMHE W3OMMLUMM M AMaMeTpax nopamlomero u obparsHoro rpyGonpososa, g np Br/M (8

COOTBETCTBUH ¢ IpunoxeHuem J{) uMeeT BrA

S
- n (4 "‘{u)(Ri}, +Rgp)"(,62 —14)R, +(tgo "tnxktf:il +Rap) =g —H)Ro

2
np (le},! + RZED )2 - Ro"

B KOTOpOil RL onpeaenserea no (36), R? d R, no (41, 42), a ycrnoBus OKOHYAHUA
us, ap o

HTEPaUKOHHOTO npolecca suucioT no (38)

7. ONPEAEJIEHHE PACUYETHBIX XAPAKTEPUCTHK TEIJIONPOBOAHOCTHU
TEIVIOW3O0JALMOHHBIX MATEPHAJIOB

IIpu pacyerax TOMIUMH W3ONSALAM O HOPMATHBHLIM 3HAYECHHAM MJIOTHOCTH TERAOBOTO
IOTOKA 4epe3 M3ONHpOBAHHYIO MOBEPXHOCTh TPYGONpOBOZOB ANE TOro, wrofml ofecneduTs
TpebyeMyio HOPMHUPOBAHHYIO IIOTHOCTH TEIUIOBOYO [OTOKA 3a BCE BpEMS OKCIUIyarauuu

TENNOM3ONALHOHHOH KOHCTPYKIME «T» JI€T, C YYETOM CHIKEHHS, [IPH 5TOM, €€ TeIJIO3aLUHTHLIX
CBOMCTB, B KaueCTBE PACUETHOrO 3HAYCHHA KOIPBIME ITa TENIONPOBOAHOCTH «me», s1/M°C,

CHIEYET HCIIONB30BATE CPEAHEHHTErPANBHYIO BENHIHHY TEMNONPOBOXHOCTH 32 BpeMs «T»

k
PERCTA B L TERT Y (44)

rne A(r=0,{,) - 3HaueHWC TENJONPOBONHOCTH H3ONAUMH B Ha4ane IKCILTYATaUMH,
onpegenseres 1o npuaockeruio A CIT 41-103-2000 npu cpenseii TeMneparype U30MALML (4,

k - koHcTanTa paboTOCIOCOGHOCTH H3OMALHH, rox (Tabnnna 7)
flpy OTCYTCTBHM B TEXHHYECCKOM 3aJdHAM DAacH4eTHOr0 CpOKa OJKCILTYaTAUMH
TENNOWIONAUXNCHHON KOHCTPYKITHY €T0 CAelyeT NpUHHMaTs 25 ner

19
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Tabnuna 7
Koucranra paborocnocobHOCTH TeNI0H3ONARHORHLIX MATEPHAAOB «k », /roa
Tunn Yenonus npoKnagku
TpYGO- B oran- B meorannusaeMeIX Hamzemnasn TlomsemHan B Monzemuas NoaseMuan deckaHabHAR
MPOBOADE | AHBAEMEIX TIOABANAX, YepTanax, IPOXOHBIX B Henpo-
nomele- OOANONBHLIX KAHANAX KaHanax XOXHBIX
HUAX KaHanax
Bug usonauus
NeHo- BOIIOK- NEHO- | MeHO- BOJIOK- | TMiEHO- BOJIOK- | HERO- BONOK- apmMo- | meHo- nexo-
Kaydyk** | wucras nnac- | Kaygyk** | Huctag | nuacTel* | HHCTasA | mRacTel™ | HMCTad neHo- | nonuMep- | nonm-
THI* 6eron | HGeton yperaH***
Oronnenns - 1,35.102] 7107 | 6,5 107 - - - - - - - -
H ropsiero
BOAOCHA0-
HeHus
Xonomaoro | 42-10° - - - - - - - - - - -
Bogocuab-
KEeHUS
Uenrpa- - 135107 | 7107 - 18107 | 7.10° [22:107] 810% | 46107 [2710°] s510° | 1,6510°
KU30BAH-
HOro
TennocHat-
WEHHA
Cucrem 6,5-107 - - - - - - - - - . -
KOHZIH-
HHOHRUPO-
BaHHA

IIpuMeuante. *NeHOMACTH! C MPEAMYIIECTBEHHO 3aKPBITONOPHCTON CTPYKTYpOH, NEHONONYPETAH, NIEHOMOIUCTHPON H AD
**NeHOKAYUYKH TUNA AJpOQiieKe, TEHOMONUSTHACH THIA JKohIeKC H p.
* ¥4 1{eHONOMKMYPETAH B KECTKOH NONUITHICHOBON 000NOUKE ¢ AHCTAHNKONHLIM KOHTPOIEM BIAXHOCTH

£0-C0 9 HOIW
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Tpunoxenne A
ObszamenbHoe

HopMBI I1TOTHOCTH TENIOBOro noToka, B1/M Yepes nosepxnocTs H3ONAWHH TpyGonposoaos
CHCTEM HHXEHEPHOTO 060pyROBaHMA 3XAHHUA, PACTIONOKEHHBIX B IOMEILEHHHI

Tabnuua A |
Hpu aucae yacos paborsi 8 roa 5200 u meHee
HapyxHsni Cpenuss Temiepatypa Tennonocurens, °C
JANaMeTp 50 70 90 110 130 150
TpyObl, UM
18 12 16 20 24 28 32
25 14 18 23 27 32 36
45 18 24 29 34 40 46
57 20 26 32 38 44 51
76 23 30 37 4 51 58
89 26 33 40 48 55 62
108 29 37 45 33 61 69
133 33 42 50 60 68 77
159 37 47 56 67 76 86
219 46 58 69 81 92 104
273 54 68 81 93 107 120
Tabnuua A 2.
IIpn uncae gacos paborsl B rex 6oaee 5200
Hapyxusiil | CpefHss TeMiepaTypa Temwionocutens, °C
IHaMeTp 50 70 90 110 130 150
1py0bi, MM
18 10 13 17 20 24 28
25 11 15 19 23 27 32
45 14 19 24 29 34 39
57 16 21 27 32 38 43
76 19 24 3l 37 43 50
89 20 27 33 40 46 53
108 22 30 37 44 51 59
133 25 33 41 49 s7 65
159 29 37 46 54 63 72
219 35 45 35 66 76 86
273 41 53 65 76 87 99
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[Ipunoxeune b
O6aszamensnoe

Hopmul 110THOCTH TEMIOBOFO IOTOKA, BI/M, Yepes noBepXHOCT, H3OAALMH TPyOOIIPOBOIOB
CHCTEM RHXEHEPHOT0 0D0PY/IOBaHMS 3RAHMH, PACHONOKEHUBIX B TIOABANAX, YEPAAKAX M APYTHX
HEOTANNHBAEMbIX TTOMEILEHUAX

Tabnuua b.1.
ITpu uscne wacos pabors! B roy 5200 u Menee
Hapyxubiit Cpennsis TeMnepaTypa Temwiogocutens, °C o
JHaMETP 50 70 90 110 130 150
TpyOrl, MM
18 7 10 14 18 2] 26
25 8 12 16 20 25 29
45 11 16 22 27 33 38
57 13 19 25 31 36 43
76 16 23 29 36 43 50
89 17 25 33 40 47 54
108 20 29 37 45 53 61
133 23 33 42 51 61 69
159 27 38 48 58 68 78
219 33 48 61 73 85 97
273 41 57 73 87 101 115
Tabnuua 5.2
ITpu uncie yacos paboTnl B rog Gonee 5200
Hapyxublit Cpenuss TeMilepatypa Temwionocutens, °C
JHameTp 50 70 90 110 130 150
TpYOh!, MM
18 6 9 13 16 20 23
25 7 11 15 19 23 26
45 10 1§ 20 24 29 34
57 i1 17 22 27 33 38
76 13 20 26 32 38 44
89 IS 22 28 35 41 48
108 17 24 32 39 46 53
133 20 28 36 44 53 60
159 2 32 41 49 39 67
219 29 40 52 62 73 83
273 34 43 60 72 85 97
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[Ipunoxenue B
Obsazamenvroe

HOPMLI [NIOTHOCTH TEIJIOBOTIO NOTOKA Y€PE3 ITOBEPXHOCTE K30AIIIUH TPYGOHPOBOZLOB C
OTPHLATEIbHBIMH TEMIIEPATYPAMH, PACIIONIOKCHHEIMH Ha OTKPLITOM BO3AyXe

Tabauua B 1

HapyxHbiid gnamerp Cpeansa Temneparypa seuecTsa, "C
TpySonporoaa, Mm 0 | -10 | 20 | 40 ] -60
HOpMBbt JIMHEHHOM NJIOTHOCTH TENNOBOTO NOTOK4, B/v
18 3 3 4 6 7
25 3 4 5 6 8
45 4 5 S 7 9
57 5 S 6 3 9
76 6 6 7 9 10
89 6 6 3 10 11
108 7 7 9 11 13
133 8 9 12 14 16
159 3 9 10 13 16
219 10 10 12 '6 18
273 i1 12 14 18 20
325 12 13 16 20 23
[Tinockne nosepxuocin HopMbl IOBEPXHOCTHO# M/10T HOCTH TEMMIOBOTO NOTOKA, B1/M’
T VI Y R 14
Tabnuua B 2.
Hopme! nnorHoCTH Ten1080r0 NOTOKA NPH PACNOJIOKEHUR
TPYOONpOBOAOS B NOMeNIeHNA
HapyxHbiii Cpegnan Temneparypa eeuectsa, °C
JHaMeTp o [ -0l 20 | 40 | -60
Tpybornposona, HOPMbI AMHEHHON [IOTHOCTH TEILIOBOIO NOTOKA, BT/M
MM
18 S 6 6 ] ]
25 6 7 7 8 9
45 7 7 8 9 11
57 7 8 9 10 12
76 8 9 9 11 13
89 9 9 10 12 13
108 10 10 11 13 14
133 1 11 12 14 i6
159 12 13 13 16 17
219 15 16 16 19 21
273 16 17 19 20 23
325 19 20 21 23 26
Mnockne HopMe! NOoBEpXHOCTHOH NIOTHOCTH TEMUIOBOTO NOTOKA, Br/m’
NOBEPXHOCTH 15 116 | 17 | 18 | 19
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[lpunoxenne [
Qbszame oHoe

Hopmb! nnoTHOCTH TensI0BOro NOTOKA, BT/M, Yepes nNoBepXHOCTL H3OMALNAY
TpyGONpoBOAOB ABYXTPYOHOM HAX3eMHON NPOKNAIKA BOASHBIX TEIUIOBLIX CETel

Tabumua I" ]
[pu uncae yacos paGorel B rog S200 1 menee
Hapyxubit anametp Tpybnl, | Hopsbl noTHoCTH Terioporo Hopmu nnoTHOCTH ennceoro ]
MM noToka Ans nogatout:k (65°C) u fiotoxa ans nonaomel (90°C) 1
obparxoit Tpy6ut (50°C) obpathoit toy6e (50°C)
57 37 44
76 43 50
39 46 55
108 32 60
133 59 68
159 64 75
219 79 92
273 92 [06
325 103 119
377 116 132
426 125 145
480 139 159
530 150 171
630 170 195
720 192 217
o 820 213 241
920 234 265
1020 254 291

24
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IIpu uncie yacos padorsi B rog 6onee 5200

HapyxHnift nnamerp TpyOst, mm | HopMel nnaTHOCI M TEnnesoro HopMsl MIOTHOCTH TENAOBOrO
notoka wd nogatowen (65°C) u | notoka ana noaawouteit (90°C) v
o6pattion Tpy6m (50°C) ofpatholl Tpydst (50°C)

57 30 36
76 34 4]
89 37 45
108 41 49
133 46 35
159 51 60
219 62 73
273 71 84
325 80 94
377 89 104
426 97 113
480 106 124
530 115 133
630 131 151
720 146 168
820 160 186
920 178 204
1020 193 222
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[Tpunoxenne [
Obszame1viice

HopMbl 010 THOCTH TEMIOBOTO N010Ka, BT/M, uepe3 nosepxXHOCTh H30SUMH TPYOOIPOBOAOB
ABYXTpyGHO# Noa3eMHOMN K OecKasanbHOR IPORNANKH BOAAHBIX TEMNOBEIX ceTed

Ta6bnuua [ 1

Ipn uncse yacos pabork: B roa S2G0 1 MeHee

Hapyxnoiii nnamerp TpyGbi, MM | Hoptibl BIOTHOCTH TenoBoro | HopMbl NAOTHOCTH TENNOBOrO

loToka 4Ma nogarowedt (65°C) | notoka saa nogatoueit (90°C) u
# o6paruon Tpy6si (50°C) obparHol tpyom (50°C)

57 32 37

76 37 42

89 40 45

108 45 51

133 50 58

159 57 65

219 69 78

273 78 38

325 95 107

426 116 128

480 133 150

530 161 178

630 180 199

720 200 222

820 224 248

920 248 274
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Tabauna A.2.
pu uncae wacoB pabrisbi B 10 Gonee 5200
Hapyxuniit anameTtp 1pybsni, | Hopmbi noTHocTH Tensiosoro | Hopmel mwioTHOCTH TEI0BOI O
MM notoka s nogaroweit (65°C) | notoka aaa nopaoutedt (90°C) v
n ofparron Tpvos (50°C) obpartHoi tpybel (50°C)

57 25 30

76 29 34

89 31 36

- 108 35 40 ~

133 39 46

159 44 52

219 54 62

273 61 69

325 73 84

426 88 100

480 102 115

530 121 137

630 137 153

720 152 170

820 168 187

920 185 207
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IMpunoxerue E
ObsizameavHoe

Hopmbi rinorHocTH Tennosoro notoka, Br/m, yepes nosepatocts niosiauuy Tpybonposoaos
ABYXTPYOHOH NOA3EMHONA haHANBHOMH NPORANKH BOASHBIX TEIUIOBBIX CETEH

Tabnuua E 1

Ipst unciae wacos padores B 104 5200 H medee

Hapyxtnih anameTp TpyObi, MM HopMbl NAOTHOCTH TEILIOROrY Hopaet notiocty teanosoro
noroxa Ans noawouiedt (65°C) ¥ | notoka ans nogaiowed (90°C) »
06patHoit Tpy6ut (50°C) ofparnoit Tpybu (50°C)

- 57 29 34
76 32 39
89 35 42
108 39 47
133 44 53
159 49 59
219 50 71

i 273 71 83
325 81 94
426 98 115
480 107 125

— 530 118 137
630 134 156
720 151 175
820 168 185
920 186 216
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IIpn uncne 9acos pa€otet B roa Goree 5200

[ *‘H_n_;;y_}x;uﬁ oHaMeTp Tpy0si, MM HopMbt I1OTHOCTH TEIIOBOTO Hopatst 11101HOCTH TENAOBOMO
noToka ans noparowefi (63°C) u | noroxa mwis nopawomeit (90°C) u
aopatHo# 1py6ei (50°C) obpatHoii 1pybel (50°C)

57 25 30
76 29 35
89 31 37
108 34 40
133 39 46
159 42 50
219 32 61
273 60 71
325 67 79
426 81 96
480 89 104
530 96 116
630 111 129
720 123 144
320 137 160
920 151 176
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YK
K.nouersle cnopa: TPY(SOﬂpOBOﬂ.bI, H30JIALHA TEMJIOBaA, PAaCYET, HOPMbI (IJIOTHOCTH TENNOBOIQ
[TOTOKA
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