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[ PA3ZPABOTAUbBI lNocypapereentbiM ynutapubeiM npeanpustem «Hayydo-uccneposarenis-
CKHU MHCTHTYT Mockosckoro crpourtennctra {I'YII «HHUMoccrpon») (Ilerpo-[enucor B I -
HayyHbid DYKOBOUMTENL, Cnanxos A B ) npn ywactuu Xonynosa B € (xoHuepn u«CTency),
Hecstosa C B (MDH), Uloiixeta b M u Cragpyukon JI B (OAO «MEXHHRPHHIOBas KOMOaHUS
10 TEMJAOTEXHHUYECKOMY CTPOHIEIBCTRY « 1 eNnOUpPOEKT?).

2 BHECEHDBI MockoMapxuiekTypou

3 TIOATOTOBIEHD! x yTeepKueHUIO ¥ HMILAHMIO YNPaBACHHCM NEPCHCKTHBHOIO
NPOSKTHPOBAHN® M HOPMaTHBOB H KOOpHMMALMHM NPOEKTHO-H3BICKATENBCKMX padoT
NlocKoMapXHTEKTYpbl

4 COTJ1ACOBAHDI [lenapramMeHdTOM TOfIIMBHO-9HEPreTHYECKOr0 XO34HCTBA ropona
Mockssl, lenapramMedToM IpanoCTpOUTENbHON HOIMTHKY, PA3BHTHA H DEKOHCTPYKLMH rOpoOja,
YupasnendeM HayYHO-TEXHHYECKOH NTONMTHKMA B CTPORTENLHOR OTpaciaH, Mocropakcnepruson,
HenapraMenToM [PUPOJIOHCIONL30BAHUA M OXpadbl OKpyxawmue# cpeari ropoga Mockssl,
YITIC MYC Poceun  ropoma Mockssl, llentpom T'occansnmmusHamsopa B ropoje Mockee,
' naBubIM ynpabnenue UPHPOAHBIX PECYPCOB H OXpPaHbl OKpyxawomeR cpeawst MIIP Poccun 1o
ropony Mockse, @I'YII «lieHtp  meTofosiorM¥ HOPMHpOBAaHHS M CT3HAAPTH3ALHE B
cipoutTenscTBey [ occTpos Poccun

5 TIPUHSITBI W BBEAEHBI B JEUCTBUE ¢ 15032004 r. nocTaHOBICHHEM
[pasutensecrea Mocksrt o1 17 02 2004 r Ne 92-[111

6 3aperycrpuposans! ['occrpoem PoccHH B KaueCTBe TEPPUTOPUAIBHBIX CTPOMTCIbLHBIX
HopM — [[CH 41-306-2003 r Mockasi (muceMo oT 18 12 03 Ne 9-26/995)

Hactosinuii HODMATHBHBIH JOKYMEHT HE MOXKET ObLITh IIOJHOCTRIO UM YACTHUHO
BOCIPOHU3BECAEH, THPAXHPOBAH M pPAClpOCTPAHEH B KAuYECTBE OQHUHAILHOIO H3manus Oe3s
paspeleHis MockoMapXUuTeKTypH

3}
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NPEJUCIAQOBHUE

MOCKOBCKHME FOpOJICKME CTPOUTE/IbHBIE HOPMBI «Teriopas H30/MAUHs TpyOONpoBOAOB
pazapyHoro nasgavenus» (MI'CH 6.02-03) pa3paboTannl B COOTBETCTBHH C ITOCTAHOBJICHHEM
ilpasutensctea  Mockaw ot 09.10.01 Ne 912-III1 «O ropoacxoft nporpamme o
sHeprocoHepexeduro Ha 2001-2003 rr. B r. Mockae»,

Hopmbt paspaboraust Ha ochoBe ['OCT 30732, teopernveckux uccaenoBaHuh [YI]
«HAWMocctpoti» ¥ M3SH no onteMulaim# HOPM TN/IOTHOCTH TEIUIOBHIX TNOTOKOB 4epes
MOBEPXHOCTH H3OJAUMH TpyDOIIpOBOJLOB M COOTBEICTBYHOWMX DacyeTOB MO ClEeUHANbHOH
KOMIbLIOTEPHOH NpOrpaMMe.

CoBoxkynnpocth TpeOoparufl HacTOSLIETO HOPMATHBHOTO JIOKYMEHT4 HanpaBjieHa Ha
NOBHIIICHUE FUEPro3PPEKTUBHOCTH TCINOHIOIIHROBHEIX KOHCTPYKIMH TPyOONPOBOJOB CHUCTEM

HHXEHEPHOrO 000pYHOBAHHA M TEIIOCHaDWKEHHA 3JalUKH H CHHXKEHHE sHepronorpedieHus B
r. Mockse.
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1.OBJIACTH IPUMEHEHUA

11 Hacrodmue HOpMBI PACMIPOCTPAHAIOTCH Ha MOPOEKTHPOBAHHE HOBLIX H
PEKOHCIPYKIHIO CYWECTBYIOWHX CUCTEM HHAKEeHepHOro o0opynoBaHuda ¥ TeiviocHabxeHHs
WHIIBIX JOMOB ¥ 3J[aHHH OOIIECTREHHOTO HA3HAYEHHUS, B TOM YHC/Ie U BHCIUHHKE CETH

1 2 Hopmbl o0s3atenbHBl /18 NPUMEHEHRS HOPHAHYECKUMH JHI[AMM HE3aBUCHMO OT
OpPraHU3alHOHHO-NPABOBOA ¢dopMbl H (QOpMBl COOCTBEHHOCTH, a TakK€ HWHOCTPAHHBIMA
IODHAHYECKHMHE H  GH3HUYECKHMH JHUAMH. OCYLIECTBAAIOIIMMK JCATEILHOCTE B 007acTH
POEKTUPOBAHMA H CTPORTEALCTBA Ha TEPPUTOPHH I' MOCKBLI, €CIH HHOE HE MPERYCMOTPEHO
penepanbHpIM 3aKOHOM

| 3 Hopmbl ycTanapnMBaloT O0f-aTefibHBIE BENMHUYHHLL NOTHOCTH TEILIOBOTO MOTOKA
yepes NOBEPXHOCTbL H3OMUPYEMLIX TpPYOOMNpPOBOAOB, HCXONA WX ONTHMH3AUHH KANHTANbHbIX
3aTpaT Ha TENNIOHIONALMIO H CTOMMOCTH TEIa, TePAcMOI'0 MU L OKPYXaKINYIO Cpery B
npouecce YKCILIyaTalHu

2. HOPMATHBHLIE CCBLIKH

B macTOofmMX HOpPMAX MCIIONB30BaHLI CCHBUIKH HA  CICAYIOIIHE  HOPMATHBHLIC
AOKYMEHThI

CHull 23-01-99 CrpouTensnas KIHMaTONOTHA,

CHull 23-02-2003 «Tennosas 3amura 3paugdi» (B3amern CHull I1-3-79* «Crpourenvnas

TEILIOTEXHUKAR },

CHull 41-01-2003 «Ortonneuse, BeHTUNALUMA ¥ KOHANIHOHUPOBAHHEY,

CHull 41-02-2003 «Tennosbie ceTu»,

CHull 41-03-2003 «Tennosas uzonsuus rpybonposoaos ¥ o6opynoBasuay,

CHull 2 03 11-85 « 3atura CTPOUTCLHLIX KOHCTPYKIUMHE OT KOPPO3R#HY,

CI141-103-2000 «ITpoexTupoBanue TeIIOBOH H3onsumy o60pynoBaHus U TPYOO-

NPOBORORBY,

CHuIT 2 03 11-85 « 3aumra CTPORTENBHEIX KOHCTPYKURHN OT KOPPO3KHHY,

TCH 23-304-99 r Mocxksel /MI'CH 2 01-99 «Dueprocbepexenue B 3parusx Hopmarnsel

10 TENJO3AMTE U TEIUIOBOAOIEKTPOCHAGKEHHIO» ¢ JONONHEHHIMH,

I'OCT 30732-2001 «Tpy6Os! ¥ daconHbie U3AEAHS CTANBHBIE C TEIIOBON H3OMAlNEH H3

NEHONOAHYPETAHA B IOJUITHIICHOBOH 000104uKe TeXHHYECKHE YCTIOBUAY
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3. ObIIHE NOJIOXEHHNA

31 TpybGolpoBoabl HUMECHEPSUHCIHECHHBIX CHCIeM HHKCHEpHOro 000pYIOBAHHA 3RAHMK
NOJIEXAT TENJIOBOR H3OIAIIUA

- DIOI/IEHHUA ¥ ropsvyero BoZocHabKeHUA TIpH NPOKIALKE B HEOTANNMBACMBIX TOABAAX,
yepjaxax, B HOAIO ILHbIX KaHaNax Wis 00ecnedcHUss HOPMATHBHBIX TEILICBLIX [OTEDD,

- XONOAHOrO BOAOCHAOXKEHUHS NpPH NpOKNaAKe B OTANNMBAEMbLIX NOMCWIEHHUIX [N
HCKTIOYCHUS KOWACHCAUY BOSAHDIX NAPOB H3 OKXPYKAIONEI0 BOIAYXE HA UX NOBEPXHOCIH,

- KOHOHUMOHWpOBaHUA HpH molbpiX crocobax npowinasgku And  obecueveHus
HOPMAaTHBHBIX XOIOHONIOTEpS, H/AM HPH TUPOKTANKE B OTallIMBaeMbiX NOMEHICHHAIX 14
HCKAIOUERNA KOHACHCALIUH BOAAHAIX [1apOB

312 [pybSonpoBodsl CHCTEM UEHTPANH30BAHHOTO TeIwnOCHAOKEHMs 30aHMy noanexar
TCIUIOBOH H30JBILHH TP BCEX CHOCCOaX MPOKNATIKU

33 Jing 1enn0BOH HMIOAALHH TPYOONPOBOIOB CUCTEM HHXKEHEPHOTO 0DOPYAOBaHNE M
TENAOCHAOREHNA 3MaHHH, KAK [IPAaBHIIO, CNEAYET IIPUMEHSTE NOJHOCOOPHBIE HIH KOMIUIEKTHbLIE
KOHCTPYKUHY, a TAKAE TPYOR € TENIOBOH H30ORALHER MONIHOH 3aBOACKOHR TOTOBHOCTH

34 B kadecTBe renNOU30NANKHOAHBIX MaTepHanoB [UIS H3OIAUMUM  TpyDONpOROJIOR
Pa3fIMuHOr0 HA3H3YCHUT coopy)kaemblx B  MockBe cneayeT NPUMERAThL MaTEepHAIbI C
TEMJIONPOBOAHOCTBIO B CYXOM coCT0sHuH He Bhie 0,06 Bt/M°C (npu 20°C)

4, TPEBOBAHHS K TEINVNIOH3OAALTKOHHBIM KOHCTPYKIIAAM,
H3AEAUAM H MATEPHAJAAM

41 TennousonauxOHHbIE KOHCTPYKUMH ClEAYeT IMpefyCMarTpHBaTh K3 ClIeAYIOUIHX
06sA3aTeIbHBIX 3/1eMEHTOB

- TN NOU3ONATHOHHOTO CHOA,

~ APMHPYIOIHX H KPENCKHBIX JETANEH,

- [IOKPOBHOTO CNOA

42 B 3aBUCHMOCTH OT TIeMUEPATYPHO-BILKHOCTHBIX VCIOBHE 3IKCONYATAUMud B
TEIIOH30AAIMOHHBIX KOHCTPYKLHAAN HCHOAB3YOTCH AOTIQTHHUTENLHbBIE YIEMEHTHI

- OpH BO3NEHCTBMM Kane/ILHOW Blard Ha HapyXHYK [OOBEDXHOCThH TEIJIOH3OIAIHH
(atmocdepHble OCAALM [pA HAAZEMHOH MNPOKNaAKe 1pyOONpPOBOAOBR, kanelbh ¢ BRYTPEHHEHN
[IOBEPXHOCTH IIEPEhPHITHA KaHajla B 3HMHHE nepuol IIpd NOA3EeMHOH KaHAIBHOH TPOKIAIKE)
TpedyeTca yCTPOUCTBO MMAPOU3ONANHOMHOIO €105, HHOr1a COBMEIAaeMOT0 C IIOKPOBHEIM,

~ Upd TEeMIOEpaType [OBEPXHOCTH H3ONHPYEMOro o0BeKTa HWXE TeMmuepaTyphl
OKpYyXamolue#l cpelbl, A1 NPEAOTBPAINEHHS YBAAXHECHHS H3IOIALUMH € OTKPHITO-NOPHCTOM
CTPYKTYpOH (BOJSIOKHMCTBIE MatepHaibl H T X ), AHOGYHIUPYIOMHM B HEE H3 OKPYXAKOHIEro
BAGXHOIO BO3AYXA NApoM HeoOXOAUMO NPeAYCMATPYBATE NAPOUIONALNOHERIH Clok

43 Jlna  Tennou3OASNHOHHOTO Cjlos  TPyOONpPOBOAOB OTOIUIEHHS M IOpAYEro
BONOCHA0XeHH CIIENYET NPUMEHATE QACOHHBIE H31efiUd B BHIE LH/TMHIPOR H NONYHMWIMHIAPOB U3
BOJIOKHMCTHIX MATSPHANOB Ha CHHTETHYECKOM CBAJYIOWEM C METAIIMYECKIM NOKPOBHBIM CJIOEM,
a IPH UCNOJB30BAHHK TICHONOJMITHACHA H [IEHOKAYYYKOB 0€3 TOKPOBHOIO Cros
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4 4 B xayecCTBE TEILUIOW3OJIAUKOHHONO CHOs LI TPYOOIIPOROAOB XONOAWILHBIX YCTAHOBOK
M BO3XYXOBOJOB CHCTEM KOHAMIIHOHHDOBAHHA BO3OYXA C1IeAYET HCIIONB3OBATE H3AETAS M3
HEHOMOMHITHIICHA Y IEHOKAYYYKOB B BUIE TIONBIX HIIMHAPOB ¥ JXACTOR De3 IMOKPOBHOIO €10
(11p# K03 (PHUMEHTE CONPOTHBAECHKHA IMQY3UH 1ie Mexe 3000)

45 [na TerToH30JAMHOBHOIO cioa TpyOoMmpoBOgOB XOMOZHOrO BOAOCHAO/KEHHA
oDeCnieyHBAIOUIEr0 OTCYTCTBHE KOHACHCAUHH BOJAHOIO Mapa Ha HX [OBEPXHOCTH CICAYET
(IPUMEHATE M3JENIHA B BUAE NOJALIX UHNHHAPOB U3 BCHEHEHHOrO MONHITHJIEHA H NMEHOKAYUYKOB
63 nokposHoro caog ((npu ko3dduunenTe conpoTuenenus JHGdy3un e mexe 3000)

4 6 B xauecTBe TEIIOH3ONALHOHHOIO 04 AN TpYOONposo 108 cHeTeM TenaocHabxeH s
3JAHUNI APH HA3EMHOH IPOKIIAAKE CleayeT HCII0AE30BATDL

a) HHAYCTPHANBHYIC  KOHCTPYKIMIO TEINMOM3ONAUMH K3  TICHONMOJMYypeTaHa B
CNIHUPANLHOBHTON ODOIOYKE W3 OLHHKOBAHHOH TOHKOMMCTOBOHR CTAIH,

0) marbl NPOLIMBHBIE X HA CHHTETHYECKOM CRA3YIOIIPM U3 HErop OYMX MAaTepuasioB
(MUHEPANBEHOE H CTEKIOBOJOKHO) C METAUIMYECKHUM NOKPOBHLIM CIOEM,

B) GacOHHLIE U3AETUA U3 MEHOMOJUYPETAHA (IIHNHHADPEL, MONXYUHIRHAPL K CKODAYIIAI) C
METAIIHYECKMM I[IOKPOBHBIM CJ/IOEM C YCTPOHCTBOM BCTABOK AMHHOA 3 M H3 HEroployHx
MATEPUATOB, He MeHee yeM yepe3 10U M ITHHBI TEILICIPOBOIOB,

47 [lpx npoknaigxe TenIONPOBOAOB B NOA3CMHLIX TIPOXOAHBIX H NOAYIIPOXOAHBIX
KaHQ1aX, NO3BOJIAIOUIMX OCYWECTBAATL KOHTPOJNL 338 COCTOSHMEM TETUIOM3OJISII{MOHHBIX
KOHCIPYKIIHH B INpPOLECCE IKCIUTYaTALIHH A YCTPOHCTBA TENNOU3ONSLHHOHHOIO CNOA ClenyeT
MCIOBL30BaTHL MaTepyansl ¥ u3genusa pexomeHayemsle CHull 41-03, Ho B nayecTBe NOKPOBHOrO
CNOSA [IPUMEHATH HErOpIOYHEe MaTepHANbI

4 8 TomuuHy METANIMYECKHX JIMCTOB, IEHT, IPAMEHAEMbIX U1 IOKPOBHOIO €104,

B 3@BUCHMOCTH OT HAPY)XHOIO AHAMETPA H3OTALMH ClleRyeT NpHHRMaTs 1o Tabnnue |

Tabnuua |
. ) ] 3 pasMepbl B MHJLIAMETpax
Martepyan nOKpOBHOTO| TonmuHa JHCTa OPH AHAMETPE H30JSIIHY
| Cos 350 u menee | c8 350 po 500 cB_600 5o 1600 | cB 1600
JIEHTEI ¥ MTUCTDI U3 0,35-0,5 0,5 | 0,5-0.8 0,5-0,8
HEPMABEICIUER CTAH
JInCTEI H3 TOHKO- 0,35-0,5 0,5-0,8 0.8 1,0

NUCTOBOH CcTand, B TOM
YHCE C [TOMHUMEPHBIM
HOKPBITHEM ) ]
JIHCTBI U3 AMIOMHHEHA H 0,25-0,3 0,3-0.8 0,8 1,0
ANIFOMUHHEBBIX CIINIABOB

il

49 Jing TemNOU3OAKUHMOHHBIX KOHCTPYKUHMH NOABEPraiolINXCis  BO3JAEHCTBUIO
arpPECCHBHBIX CPEA CAEAYET NpeRyCMATPUBaTh 3aLUHTY METAJUIMYECKHX MMOKPHITHH 01 KOPpPO3uH B
coorBerctBuy ¢o CHul1 2 03 11

Ilpu npUMeHEeHEH B Ka4YECTBE 3AIUUTHOTC [IOKPOBHOIC CIOM IMCTOB H JIEHT U3 ATIOMHHHA
H ATIOMHHHEShIX CIIIABOB K TEILTOH3OAMIIHOHHOIO CIIOA B CTAIbHOH HECOKPAMICHHOR CeTKe HiH
[IpH YCTPOHCTBE KapKaca CIeyeT NpelycMaTpHBaTh YCTAHOBKY 110 [TIOKPOBHBIH CJIOH NPOKIRAKHK
M3 PYJIOHHOIO MaTepHana ¥ay OKpacKy 3aliMTHOrO MOKPHITHA U3HYTPH OUTYMHBEIM 1aKOM.
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4 10 llpy wdzongumy TpyOORpPOBCAOR XECTKOPOPMOBAHHBIMH W3LC (MAMH  CllEeAyeT
NpeAyCMaTPHBaTh BCTABKH U3 HErOPIOYMX MATEPHANIOB B MecTax YCTpOHCTBa TeMIIEpaTYPHbLIX
[IBOB

4 11 Koncrpykups TennoBoH M30ASUMM SOMKHA MCKIOUATh AeDOopManyio ¥ CloN3anue
TEILIONLONAUHOHHOTO  C.I08 B IIpolecce J3KcruyaTaudy Ha  BepTUkanpHBIX  y4acrkax
TpyOONpoBONOB ueped kakaple 3-4 M N0 BLICOTE CAEAVET OpeaycMaTpyBaTh OIIOpHbIE
KOHCTPYKIIHH, 33 HCKIIOYEHHEM [eflJIOH30JIAIMHY B 3aBOACKOM MOHOHTHOM HCIIOTHEHHH

412 Temmeparypdble INBbI B OKPOBHEIX CJIOSX TOPH3OHTaNbHBIX TPYOONpPOBOAOH
NpeycCMaTPHBAKTCS Y KOMIIEHCATOPOB, ONIOP M MTOBOPOTOB, @ HA BEPTHKANBHLIX TPYDONpPOBOLAX
~ B MECTaX YCTAHOBKH ONOPHBIX KOHCTPYKLIHH

413 Jlnz xoHCTpYXuMH TensnBoft uzonfuuy TPYOONPOBOAOB € OTPHUATENBHLIMK
TeMuoepaTypaMH  H30HPYeMOH NOBEPXHOCTH  KPEIUIEHHE, [OKPOBHOrC Cjiod  Clienyer
npeiycMaTpuBATb, Kak Mpasuno, Oaujaxamu Kpennerne nOKPOBHOrC Cjod BHHTAMHU
AOTYCKAeTCs HCTIOAB30BATh DU AHAMETPE ¥30Ms1n0HHOH xoHcTpykun Honee 800 MM

414 Tennou3oNAUHOHHBIE  KOHCTPYKIMH  H3  TOPIOYHX  MATEpPHANoOB ¢
TEIIJIOU30MSMIIHORHBIM  CJIOEM H3  1IEHONOJHATHJIEHA, NEHOMNOMUIIPONH/ICHA, TNEHOKAY4YKa,
MEHOMOMMypeTaHa H JAp He JOHYyCKaeTca  IrpeaycMmaTtpurarh Ui TpyOoOIpoBOJIOE,
PACHOMOXKCHHBIX B 3JadudaX, kKpoMme 31anuid [Va u V crelteHedl OrHeCTOHKOCTH, OJHO H
OBYXKBAPTUPHAIX XKHUJILIX JOMOB

JlonyckaeTca WNpHMEHEHHE TEIUIOM3OMALHOHHOIO CHOR W3 TOPIOYMX MAaTepuaios
(neqoloNuITHICHa, [CHONOAUNPONMIEHa, [IeHOKayYka W Op)  Aat TpyOonpoOBOOB
paCno0KCHHbBIX

- B HOABANBHBIX 3TKAX, HMEIOUIMX BBIXOAB! TONLKO Hapyxy 3maHuiE | u [l cremeded
OFHECTORKOCTH, NPH YCTPOACTBE BCTABOK JUIMHOHW 3 M U3 HETOPIOYKEX MATEPHANOB HE MEHEE YeM
yepes 30 M JUTHHEL TpYDOIIpOBO A,

- Ha OTKPBLITOM BO3AYXE NP HAA3EMHOR NPOKJIARKE ¢ YCTPOHCTBOM BCTABOK ITHHOH 3 M
M3 HETOPIOYHX MaTepnanoB He Menee 4eM depe3 100 m anvunel Tpybonposona,

- B HENPOXO[HBIX MOA3CMHBIX H IOANOABHBIX KaHanax ¢ ycrpoHeTsoM uepes 100 M 1o
anvue TpyOonpoBOAOB IYyXHX ITPOTHBONIOXKAPHLIX EPEI OPOJIOK NEPBOro THHA,

- B [IPOXOJHBIX KaHATAX ¥ TOHHENAX, IIPH PasAeNeHuy UX Ha OTCEKH NPOTKEHHOCTELIO HE
Oosee 200 M  nNpOTHBONOKADHARIMHK [IEPErOpPONKaMM [EPROTG THMA € TMPOTHBOUIOXADHLIMH
JABEPAMH BTOPOTO THIIA, NpHYeM IIpH BBOJAE TPYOONpPOBOXOB B 3JaHuUf HEIPOXOAHbIE KAHAABI H
IPOXOHbIE TOHHE/IH JOMKHBI OTHENATHCE OT 3JaHHf [NIYXAMH [IPOTHBONOXXapHBIMH
NEPSropoj~ aMy Nep8oro THIA

5. PACYET TEILIOBOY W30 LIIHHA

5 1 OcHOBHEIE PaCUETHBIE 3aBHCHMOCTH 1A ONPeACIeHHS TETUIO3AIMTHEIX CBOHCTB
TEITOH3ONALIHNOHHBIX KOHCTPYKIIHHI

A TENMNOBOTO  pacyeTa H3ONSUMK  KCOOAB3YIOTCH  YPABHEHWA  CTAHMOHAPHOW
TEIIONEPEIAYH Yepe3 [IIOCKHE H KPHBONHHERHBIE TOBEPXHOCTH

Tennonepenaya nnockoif TeNMOH3ONAUHOHHOK KOHCTPYKUMH, COCTOALUEH H3 «n» COEB
H30ASHHK, PacCUUTLIBASTC 110 (POPMYyIie
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rae ¢y — MOBEPXHOCTHAS MNOTHOCTH TEMIOBONO MOTOKA YEPE3 ITOCKYIO TEMAGHIONRUHOHHY IO

KOHCTPYKLIHIO, BT[ME;
tg — TEMIlEPATypa Cpe/bt BHYTPH H301HpyeMoro obopyaosanas, ~C,
t,, —1EMOEpaTypa OKpyXaouiei cpensl, “C,
Rz, — TepMH4ecxoe CONPOTHBIEHHE TEIIOOTAAYE HA IIOBEPXHOCTH BHYTPEHHEH CTEHKH

W30NHPYEMOro 00BeKTa, M- C/BT;
. 2
R;; — TOXe, Ha HAPYXHOM NOBEPXHOCTH TEILIOUIONANHH, M~ C/BT;

Ry — TEPDMHYECKOE CONPOTHBACHHE KOHAYKTHBHOMY IHEPEHOCY TEMNOTH CTEHKH

2
H30AHpyeMore 06nexTa, M- C/BT;
R,3 - TOXeE, TLIOCKOTO €108 U30MALMH, M*°C/8T,

H
2, R, - 1O0/HOE TEPMUYECKOE CONPOTHUEICHHE KOHAYKTHBHOMY NHEPEHOCY TEMAOTLI N-
1=1

CIIOUHOY IUTOCKOH HM30MIAIIMYU;

R, - TEPMUUYECKOE COTIPOTHBIIEHHE 1-0F0 CII04, M*°C/BT;

q ; - THHEHHAS MIOTHOCTD  TEIJIOBOTO nOTOKa  49epes NUIHHIPHYECKYIO
TEIJIOUIONIAIMOHHYIO KOHCTPYKUHUIO, BT/M;

Ré;{u TEPMHYECKOE CONPOTHBICHUE TENICOTAAYE HA BHYTPCHHEH IIOBEPXHOCTH CTEHKH
H30MMpyeMoro oobexra, M°C/Br,

R;f' - TOXE, Ha Hapy>XHOH [IOBEPXHOCTH U30ILUH, M°C/BT;

Rg{‘m-— TEPMUYECKOE  COVIDOTHB/ICHHE  KOHAYKTHBHOMY  NEPEHOCY  TEIUIOrhL

RH/IHHAPHYECKOA CTEHKH H30IMpyeMoro obbexra, M°C/BT;

Riﬁ. - TOXeE, UHJIHHAPHYECKOTO €104 H30JUHH, M°C/BT;
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> R'- loqHOC TEPMMYECKOE CONPOTHBICHHE KOHAYKTHBUOMY HNEPEHOCY TEAOTH n-

NORHOH IIUTHRAPHYECKOH HIOJALNH,

L
R " - TEpMH ieCKOE CONPOTHBIERHUE 1-0T0 cliof, M°C/BT,

B ypasseuusx |, 2, 3, 4 TepMHUECKHE COMPOTHBICHHR TEANOOTAAYE X KOHAYKTHBHOMY
IEPEHOCY TEIIOTHI ONIPEAC/SIOTCH 10 QOpMYNaM

| 1 5 S, 0
Rw =T Rn =T Rw = ’ RCm =~ ’ RI =— ()
agH {IH /‘{ U3 A cm ,1 I
u3
I I L1 L ! dy
T migy Lgn ) ay 27 13 dy"
dl':m df
RCJ‘LIH = : In g‘m \ RIL = : hl—"‘f{* (7)
2 cm dHH 27A ; dﬁ’H

rfe
Qgpy, Xy~ KOIQQUUMEHTB TENNOOTHAYH Ha BHYTPEHHEH [OBEPXHOCTH  CTEHKH

’ 2
H30JHPYEMOro 00BEKTa U HA HADVXHON TOBEPXHOCTH “30aiun, Bt /M™°C,

A cm’i o , A - KOXPOUIKMCHTH TEIACOPOBOAHOCTY, COOTBCTICTBEHHO, MaTepHaia

CTEHKH H30/1MPYEMOro 00BEAT], H30NALMU 1-0r0 CNOK, N-CA0HHOH H3onauuH, Bt /M°C,
Ocm»Oyg >0, - TONRKHDI, COOTBETCTBEHHO, CTEHKH H30JHPYEMOro 00hexTa, OQHOCAORKOH

H3QMAUYH, 1-OI'0 CNOA N-CHAOVHOK HIOASIUU, M,

C I + re "
dﬁf ,dy; -~ BHYTPEHHHH ¥ HapyXHbIl ANAMETPDI H30UpYyeMoit TPYObI, M;

d ;;‘3, - HapyXHbIA IHAMETP H30/IHNUH, M,

{ ! » +s s .
dy, ,dg; - HAPYXHBIA ¥ BHYTPEHHUHR UAMETDE] 1-0r0 CNOA N-CROHKRON HIonanuy, M

Pacnpenenenue 1emnepatyp B MHOTOCIOHHON H30MAUH DACCURTHIBACTCH 110 GOPMYNaM
- TEeMIEPATYPbl HA BHYTpeHHEH M HApPY)KHOH IIOBEPXHOCTAX CTEHKH M30JUPYEMOrO
0OBbeKTa NAOCKOH HOPMBI

cm_ cm_ cm
Len=Ilg ~qp Reys» 1" y=lgy ~95 Kem (8)

- TEMIIEPaTypa {; , Ha HapyXHOH NOBEPXHOCTH [IEPBOrO CHOA W3IOMAAMH, HA rpanMie | u 2
CHOCR.

R

=1

1 l ; (9)

¥ janee, Hauvwad co 2™ cnog, Ha rpaHunax (i - 1)-ro 1 i-ro cnoes:
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{

_ M

- TEMAEPATYpA HA Hapy KHOH NOBEPXHOCTH 1-CIOH 1-CNOUHOR CTEHKH

o=ttt q g Ry (11)

18 BHIMHIPHYSCKHX MHOTOCTOAHBIX H3OJIAUHMOHHBIX KOHCTPYKUHE CTPYKTYpa Gopmyil
I8 pacueTa pacnpenesIeHus TeMAepaTyp UMEHT BH

lon' = tg ~4q; RéH =g —4y Rém (12)
L

Ii” =" -q; K (13)

o em rL (14)

A =la=1 "9 &

M=t g, R (15)

3HaYeHHs JIOBEPXHOCTHON H JHHEHHOM IIOTHOCTH TEIJIOBBIX HOTOKOB, BXOJAIHUX B
dhopmynsl (8 - 15), onpenenstores no (1 - 4), a TepMH4ecKHe CONPOTHBAEHHS 110 {35, 6, 7)

[Ipu npuMmeneunu dopmyt (1-3) HeoOxouuMo 3HaTH KOIQPULHEHTH! TENAONPOBOJHOCTH
W30S UOHHBIX CNoeB [loCKONBKY OHM 3aBHCAT OT TEMIEpPATyPHL, AOMKHLI OLITH H3BECTHLI
CpeJ(HUE TEeMNEepaTypbl KaXIOro Cclof, Ui OIpeneieHHs KOTOPLIX HeoOXOoAMMO 3HATh
TeEMIEpaTypsl Ha rpaHunax cioes [lng HX pacyeTa HCOOMB3YIOT MEeTOJ J10CIeN0BATEIBHBIX
NpuONHKEeHHH Iy TeM IPOBSACHH HECKONBKUX pACYETHBIX Ollepallii

Ha nepsom 3Tane, npuBuMas LA% BCEX CNOER CPEAHIOI} TEMIIEPATYPY HIOAKILUM, PABHYIO
NoJyCymMMe TEMNEpAryp BHYTPeHHEH H Hapy>XHOH Cpelbl, HAXONAT IpH 3TOH TeMmieparype
TEILIONPOBOJHOCTh BCEX TEINIOM3ONALUMOHHLIX cnoeB 3areM, no (1, 3) onpenensior 3HAYEHMS
g- HIH g, ¥ no (8 - 11) gus nnocko#h u me (12 - 15) mnig nUAMHAPHYECKOH CTEHOK

PACCMUTHIBIOT TEMIIEPATYPHI Ha TPAHULAX CHOEB W CPEAHUE TEMIEPATYPhl KaX(0r0 CloA

Ha BropoM >Tafne no HaliieHHBIM Ha IIEPBOM 3Tale CPeIHHM TEeMIeparypaMm CJI0eB, BHOBb
ONPENENAIOT TENJIONPOBOXHOCTL BCEX CIOEB, 3aTEM HAXOAAT IJIOTHOCTY [OTOKOB TeIlia U CHOBA
DACCUHTHIBAIOT NOCHOHHBIE TEMIEPATYPRI, # Tak Jaiee, A0 TpedyeMOoi TOYHOCTH pacyera, TO eCcTh
AC TEX NIOP, NOKa NOCNOHHbBIE TEMNEPaTypbl HA k-oM H (K-1)-oM ware 6ynyr cTauvarscy He Gonee,
yem Ha 3% OO6wuHO mia 2T0H uenu HeoOXOAHMO npoBeacHHE He Oonee 3-4 pacyeTHBIX
ofepanun

[1n10THOCTH TENIOBOTO NOTOXA Yepe3 TeNAOU3OMALKOHHEIE KOHCTPYKUMH TPYOONpORO/ICE,

[paHHYAILUX C TPYHTOM, onpefeasiorcd no gopmynaM (1 - 4), B KOTOpHIX TepMHYECKHC

CONPOTHBAEHHA BHEWIHEH Temnooraade R, H R;;"' 3aMEHSIOTCH TEPMHYECKHM COIIDOTHBAECHHEM

[PYHTA, 3aBUCAILHM OT KOHQHUrypall¥M H30IHPYEMOlIO OOBEKTa, PAaCNONOKEHHS €ro B MACCHBE
FPYHTA ¥ TEIICIPOBOAHOCTH nocnefHero (eM 62,63 )
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5 2 Pacder Tennosoit v3onniy TpybonpoBonos

PacueT Ten.1o8bIX IOTEPE YEpes HIOHMPOBAHHYIO TOBEPXHOCTD TPYOONPOosoaos B oliueM
cryyae, (JIEAYET BulIONHATE 110 Gopmyaam (3, 4) OnaHaxo aHamr3 ocoOEHHOCTEHR TENM000veHa B
TEMIOH3O/IRL{HOHHbIX KOHCTPYKUMAX TpyOONpOBOAOB [103BO/SET CYMECTBEHHO YIPOCTUTD
pacyeTHbie QopMYIlb]

FepMHYELKOe CONPOTHBACHHE TelNnooTAade OT BHYTPEHHEH cpeabl K BHYTPDEHHEH
{I0OBEPXHOCTH LTEHKY TPYOONpOBOAA AR XMHAKEX ¥ A2KE ra3000pa3HbiX cpel, NO CPABHEHHIO C
TEPMHYECKHUM CONPOTUBICHHEM KOHAYKTHBHOMY MNEPEHOCY TEIJIOTHI B H3ONALMH, COCTABIACT
BEeChMAa HE3HAYHTE/NLHYIO BEJTHUMHY ¥ MOKET HE yIHMTRIBATLCH

Mckmodende cocTaBlfeT BechbMa PEUKHH Cay4ril, xorja BHYTPH 00BEKTAa HAaXOIUTCHA
razoBaf cpeia ¥ TericoOMeH Mexay HER ¥ BHYTpPEHHEH [TOBEPXHOCTRIO CTEHKY OCYIECTBIAETCS
33 CUET eCTEeCTBEHHON KOHBEKIUH

Credxy d30aMD)yeMere Tpyfonposolz M3IroToBieH tbie M3 Meranna 8 100 u donee pas
NpeBLILIACT TENJTOAPOBOAHOCTb H3ONSUHH, BCACHCTBHE 3TOFG, TEPMHYECKHM CONPOTHB.ICHHEM
CTEHKH, €3 3aMETHOIO CHMKEHHS T0YHOLTH PacyeTa, MOXHO npeHedpeys

Takum 00pa3oM, OCHOBHBIMH DaCUETHLIMH (QOpMYyJaMM 18 OIpelc/eHHs TeuAOBbIX
NOTEPh WIONHPYEMOro ODOPYHOBAHKA ABNTIOTCH

~ IS IUTOCKHX [TOBEPXHOCTEH H KPUBONHHEHHBIX JHAMETPOM DoJtee 2 M

(tg ~tu)
Qg =5 (16)
LR+ Ry,

- 11 TpyOONPOBOIOB AHAMETPOM MEHEE 2 M.

(tg —tn)
ZlRI + R
[=

i€ TEPMUUCLKOE COTPOTHBICHHME KOHIOYKTUBHOMY MEPEHOCY CIOEB H30NMALUMY H BHEIHEH
rennootnade B (16, 17) onpegengercd no @opMmynam (5, 6), 8 KOTOpPBIX pacyeTHasd

P
TEMIONPOBOAHOCTD M3OIALMH A y3 ONPEIENACTCA € YUCTOM CHHXKCHHA €€ TEeIo3allUTHBIX

CBOHCTB B NpOlECCE IKCHTYyaTalldH 10 METOAMKE H3MOXKEHHOH B pasgene 7, a koddduiueHT
TENNQOTIaYH Ha NOBEPXHOCTH U3OMALIMH NTPpHHUMaeTcs 110 Tabnuie 2

5 3 PacuyeT TennoBo#H H30AAUMM 110 HOPMHPOBAHHOH NIOTHOCTH
TEIUIOBOI O [1010KA

Onpenenenne TONMHAB HIOAALUKHM 110 3aJJlaHHOH NOTepe TeIUTOTH] IBISETCH 0643aTeIbHAIM
Afls BCeX Cny4aces pacuera TEIWIOBOH HM30/UALMM  Pacyer MOXeT NPOM3BOAMTBCH, HCXOAA M3
HOPMATUBHBIX [JIOTHOCTEH TEILIOBOTO TIOTOKA §.,§, , B COOTBETCTBUH C [Ipunoxenuamu A-E H,

KaKk 3asepiuatouuit sran Qosiee CROXHOrQ pacueTa, B PE3YNbTAaTe KOTOPOro ONpeleasiorci
TCUJIOBLIE [1OTEDH, YROBJIETBOPAIOUINEG NPOH3BOACTBEHHO-TEXHHYCCKHM H TEXHOJOTHUYECKHM

TpeOOBaHUAM
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Il 1 oupenenenus TOMUMHL! ONHOCNOKHON DAOCKOH U LUHIMHAPHYIECKOH [OBEPXHOCTH C
anaMeTpoM 2 M u Dosiee Henone3yeTes popmyna

Pille 70 _p (18)
L P

5143 =4

I8 UMAHHIPDHYECKONR NOBEPXHOCTH AHAMETPOM MeEHee 2 M, HNPEIBApHTENHHO U3
YPaBHCHHA:

i -

—{
H3L qL

InB=27 A (19)

d5 428,

cm
dy

Onpenensior BendudHy In B, roe B = , IDH 3TOM TIPHONUXKEHHBIEC 3HAYCHUA

R}‘E’ CAEAyeT NPHHAMATH N0 Tabiuue 3

3ateM, o Tabiuue HATYpanbHBIX NOTAPH(MOB HAXOAST BEMUYHHY « B» H ONpCACNfiOT
1pebyeMYIC TONIHUHY H30AA LY 110 QopMyie

dy" (B-1
Suz =~ (2 ) (20)

Tabnuua 2
3uavenns ko3hPUUHEHT2 1eN100TAA4H, BT /M*°C

Mkl

Ha oTKpsITOM BO3JLY-

B 3aKpbITOM NOMEIUCHNH X€ [IPH CKOPOCTH
LB,f:Tp&3 , M/C

Mzonnposangeiit 00vekT | [lokporrusa ¢ mansiM | Tlokpeitia ¢ BICO-

KO3 QOUINEHTOM KHM KO2puLHeH- > 10 15
, | H3TyueHns | TOM H3NYYeHUs” |
IopuzonraneHble 7 10 20 26 | 35
TpyOonpoBogel | * P _ l
BeptuxansHeic Tpy0o- ;
mpoBoAsl, 060pyROBA- 8 12 26 35 52
HHE, [IJIOCKas CTEHKa 1 o [

"K uum orsocsTcs KOXYXH K3 OUMHKOBAHHOH CTafA®, JHCTOB AlOMHHHEBBIX CILIaBOB H
AJFOMHEHSA C OKCH/IHOH NNIEHKOH.

‘K HUM OTHOCHTCH INTYKATYPKH, acOECTOHEMEHTHBIE IMOKPBITHA, CTEKIOILUIACTHKH, pa3jIM4HbIC
OKpacKK {KpoMe Kpacky ¢ aMIOMHEHEBOHR NYAPOH ).

*Ipu OTCYrcrBMM CBEASHMM O CKOPOCTH BeTpa NPHHHMAIOT 3HAYCHHS, COOTBETCTBYIOLHE
ckopocTH 10 M/c.
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Tabnnua 3
OpvenTHpoBOU4HbIe 3HaYeHun K L , M°C/BT
|V CnOBHBI BryTpy nomelueu4i
AAaMeTp Has nosepxHocTeh ¢ | [i1g nosepxHoCTER € BhI- Ha oTkpbITOM BO3aYXE
TPyObi | MaJibIM X0 (DHULIHEH- |} COKEM KO3PPHLHEHTOM
TOM N3NTYYEHHH H3IY4CHUA L i _
| [IpH TeMIepatype TelloHocuTens, °C
100 | 125 | 150 | 100 | 125 | 150 | 00 | 125 | 150
32 0,50 1035 030 033 1022 1017 (012 1009 007
40 Jo4s 1030 Jo2s 029 1020 [od5 (610 {007 [005
50 040 025 {020 j025 {017 1013 1009 1006 10,04
100 (025 1619 o015 10,415 011 1010 1007 (005 10,04
125 1021 (o7 Toa3 {013 {610 10,09 ]ro,os 10.04 1003
150 0,18 | 0,15 10,11 0,12 10,09 [008 1005 [004 |003
200 0,36 1033 1010 10J0_ 008 1007 004 003 003
250 0.13 (0,110 0,09 10,09 ;0,07 006 1003 {003 |0,02 |
300 011 [009 008 [008 [007 {006 1003 [002 |002
350 1010 1008 007 1007 006 1005 |03 1002 [002 |
460 (0,09 (007 [006 006 [005 1004 1002 1002 [002 |
500 0075 10,065 |006 1005 10045 004 1002 002 |D0.016 |
600 0,062 10,055 1005 10043 10,038 10035 10017 |0,015 {0,014
700 } 0,055 10,051 10,045 l 0,038 10035 10032 |00I5 j[G,OIS' 0,012
800 0,048 | 0,045 10,042 10034 {0,031 [0029 [0013 {0012 [001!
90 1004 10,041 0,038 [0,031 [0028 {0026 [0012 (0011 {0,010
1000 0,040 10,037 %0,034 (0,028 10026 10024 }0011 |0010 170,009 |
2000  [0022 10020 {0017 10015 10014 10013 [6,006 |0006 |0005
Hpumevanys

1 [Ansg npoMEeXyTOUHBIX JHANCHHH JNaMeTpop H TeMOEpaTypm BeNHYHHA R;{“

ONPEACAALTCS nuTEpNOAALNeH

2 s Ttemmeparyps
cooTBercTBYIOWME 100 °C

YYMTLIBAR WHWPOKOE TIPHMEHEHME B IIPAKTHKE HHIKEHEPHLIX PacyeTOB I1epCOHANIbHBIX
KOMIIBIOTEDOB, AIS COCTaBACHHUA {[IpOrpaMMEl pacdeta TpeOyeMoH TOMNUELI TEIUTOBOR H30ALHU
0  HOPMHPOBAHHBIM  TEWIQBLIM  TIOTEPAM,  HeAecOO0pasHO  KCIONB30BATH  METOJ
NOCREIOBATEALHEIX NPHONMKEHUA, CYTh KOTOPOro Ul CIydas OJHOCHOHHON MMIHHAPHYECKOH
TENNION3OIIHNAY 32K092ETCA B CHEAYIOMIEM

TerionocuTeng  Hike  100°C  ppuHHMMarOTCA  AaHHBIE,

3anaBasch Ha4ILHBIM 3HAUEHUEM TONUIMHDL U30NAINMH 0q» M, onpenenseMon Tpebyemod

TOYHOCTBIO pacyeTa, [POMIBOAAT C NMOMOINLIO NOCNEAOBATENLHLIX wWwaroR 1, 2, 3, 4 1, s

{0
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TOJUMHDS H30IA1HH 51 =5D [, 52 =50 2, 53 =(5G 3 . 5:‘ =50'f BRIYUCIIEHHE TUHENHOTH

| .

I0THOCTH 1€ILIOBBIX MOTOKOB ¢ ,q 7 , q"L [10 YPABHEHHIO

I ?f(fe""n)
_ 6 21
11 1 L lnd{;”"’m 5 (<5
a(dg™ +28, 1) 14 :3 dS"

Ha xaxnom ware BbIYHCACHHRA § NPOH3BOAHTCI CPaBHEHHE q}d C 3aTAHHBIM 3HA'UCHHEM

HOPMATUBHOIO Y/EILHOIO NIOTOKA 7

I IpH BRINONHEHNN YCIIOBHS'
q‘L ~g, <0 (22)

BHIMMC/ICHMA 3aKAHYMBAIOTCH, a HalijicHHAas eBenMuuMuHa §, =38, 1, HABASETCA HCKOMOH,

cOecneynBaroulelf 3a0aHHYI0 BENHYHRY TEIUIOBBIX TOTEPb.

B kadecTBe pacHETHLIX MApaMeTPOB, OOYCIaBAMBAIOLIFX TEIUIOBOS B3aWMOLEHCTBHE
OKpYyKalolliei Cpeibl ¢ TerUIONONANHOHHOK KOHCTPYKUMEHR, UpK OlUpeJeNeHHUH TONUIKHE
H3QJIALKH (10 HOPMAPYEMBIM TEIJIOBAIM [IOTEPSM CACHyeT NPUHHMATD.

- TEMIlEpPaTypy BHYTPEHHEHR Cpelnbl !5, KaK CPeAHION0 3a I'ON TEMMEparypy BEIeCTBa B

W301upyemMom o0nekre,
- TeMIIEpaTypy HapYXHOR Cpellbl !, HOpH DACHONIOXEeHHU H30aMpyeMoro OOLEeKTa B

IOMEIUSHHUH, HA OCHOBAHMH TEXHUYECKOIO 3ajaHufd Ha NPOSKTUPOBAHUE, NPH €ro OTCYTCIBHH

pasOR 20 °C, Ip¥ pacnojloXenuy Ha OTKPHITOM BO3OYXE. KAK CPENMIOI0 33 roj TeMNeparypy
Hapyxnroro so3ayxa (CHull 23 01),

- KO3QGHUHERT TENNOOTAAYHM OT HaPYXHOH TIOBEPXHOCTH TEIUIOHM3OASLMH, 1IPM
DACIIONIOKEHUH HM30aupyeMoro o0BeKTa B NOMeweHuH 1o Tabnuie 2, npH paciofOXeHHH Ha
OTKPSITOM BO3AyXe, o Tabnune 2, npa ckopocry Betpa 10 M/cex

5.4 PacdeT TOMMUMHBI H30J41HY, IPEeROTBpaAUlaIOMIEH KOHAEHCAIHIO
BAAr'H H3 BO3AYXa Ha €€ OBEPXHOCTH

JlagHBIA pacdeT NPOU3BOAHTCA AR H3ONHPOBAHHBIX OOBEKTOB, PACHONOXKEHHbIX B
38KPBITHIX TIOMEIMEHHAX Y COAEPXKAINMX BEUIECTBA ¢ TEMIEPATYpoH HHXE TeMIlepaTypsl
OKpyXarulero Bo3ayxa

B atoM ciryvae m3onaunda JomxHa obecnevnsars TpeOyeMbIf pacyeTHRIN nepeniaf MexKny

TeMNEpaTypaMid HAPYXHOTO BO3AYXa U MOBEPXHOCTBK HMIOMALMH  (fy —fp}. OpH KOTOpPOM
HCKTIOYAETCA KOHACHCAIIHA BJIArd U3 Bo3nyxa (tabnuua 4).

i
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TabGnuua 4
Pacdernniit mepenan (r, —f,), °C

OTHocH1LHBEHAR BAAKHOCTL BO3AYXa @0, %

e

t,, °C 40 50 60 70 | 80 90
10 34 | 104 78 | 55 1 35 | 16

15 14,2 109 | 9t 4 57 § 36 1,7

20 14,8 11,3 84 | 59 3,7 1,8

| 25 153 | 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 40 | 2,0

TpebyeMmas TONUWIMHA H3ONAUHH O , M, RJIA IIJIOCKUX KOHCTPYKUMI onpenengercs 1o
GopMyJIe

p
Aoty —tg
Ay \ifn—tn
a VIS UHNHHIAPHYECKHX — HA OCHORE METOAA NOC/IEA0B2TENBHEIX TPHOIKEHHH
Pacuernoe ypaBneHue B 3ToM cnyuyac 6yger uMeTh BUA!
dgm + 250 *f om ~ .
In i - (dy +20, 1)
( J =1+ 7 (24)
ty ~in J; 24

3apaBasgch HAYATHHEBIM 3HaYeHHEeM TOJMLUMHEBI H30ASUHHK 50. M, OoIpeaenneMoil Tpebyemoi

TOYHOCTHIO pacyeTa, nanphmep, 0,001 m, ¢ noMouLIO NTOCNEnOBATENLHBIX Waros: 1,2, 3 .. 1 s
TOJIIHH H30AAHK: 51 = 50 3 i 52 =50 25 04 = 013. L0, = 50 i OPOU3IBOAHM BBEMHAC/IEHUE

BEJIHYHH.

fy —1 {,, ~1 {y —1
( H H} ; ( al HJ ( X H] o ypasHeRHIO (24).
[H_fﬂ 1 IH "‘In 2 rH"fn !

Iy ~lg

Ha kaxioMm 1mare BBIMMCIEHHH ! NPOH3BOAUTICA CPaBHEHHE ( ) C 3aZaHHbIM
{

fH“r??

fy —1g -
IHAUEHHEM ,Ttabn. 4.
rH‘ _IJ’I ),

12
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{IpH BBLINONHEHHH YCNOBHS

Y

IH -rﬁ J ) ({H —‘rﬁ > 0 (25)
(y —Iin UH_’n p;

BLIYHCIEHB R 3dKaHYHBAIOTCS, a Had AeHHas BEeJHYHHA O = 50 ! ABJIACTCS, C TOHHOCTBKY 10 | MM,

3aJaHHOd, OOCCceynBatOIUCK OTCYTCTBHE KOHOEHCAIIUH

{Ipn pacueTe TONUIMHBI H3OAAUMH [10 3afaHHOMY I[lepenagy Temmeparyp (£, —f,)
IPUHHMAKOTCA ClIelYIONINE pacUETHRIE IapaMeTPhbl QKPYXKAIOIUER CPEAbL;

- TEMNEPATypa BHYTPCHHEH CPeAbl {4 W OTHOCHTEIBHYIO BJIAXHOCTH BO3AYXa ¢ - IO
[EXHHYECKOMY 3aJaHHI0 HA MPOEKTHPOBAHHE;

- TEMIIEpaATypa HAPYXHOH Cpelbl [ , PABHOH TEMIIEPATYpe NOMEILICHUA,

- KOIQQHUUKEHT TENMO00THAYH & Ha HAPYKHOH IOBEPXHOCTH HM30OIANMHH 00LEKTa,
PacllofIOKEHHOrO0 B NIOMEMCHHWH ¥ Ha OTKDBITOM BO3JAYyXE, NPH NOKPOBHOM CIOE€ € MAlBIM

k030 DHUMEHTOM H3TYueHMs (CM TIPUMeYanus K Tabmuue 2) - 4 Br/m*°C, ¢ 6onsmum - 7 Br/m*°C.

6. PACHET U30JAIIUHU TENJIOIIPOBOJXOB TENNJIOBLIX CETEHA
6 1 Hanzemuas npoxiaaxa

Tennospie HOTEPH YEpe3 H3ONHPOBAHHYH) TOBEPXHOCTb fIOJAOIHEX U OOpaTHAIX
TpYOOUpOBOAOB TENNOBLIX CETEH IPH HAR3EMHOU MPOKNAAKe, IPH H3BECTHOH TONMLUHHE M3QIAIIHM

Oy, M, CIEAYET ONpeaeaTs o gopMyne (17), a TepMUYecKUe CONPOTHBACHHUS, BXOIAILHE B 3TY

dbopmyny, no (6). B xauecTse Temneparyp BHYTPEHHEH M HapyXKHOH CpeXt - 1, H {,, NPHHUAMAIOT
PACYETHBIE TEMMEpPATyphl TEMJIOHOCHTEIA M OKPYXAIOLWEro BO3AyXa, a KOPQHAIIMEHT
TenAO0raaY ay - o Tabmmne 2.

[lpy onpene.leHuK TOMUMHBEI H30oMauuy TpyOONpOBONOB TENNOBLIX CeTed Mo
HOPDMUPOBAHHLIM 3HAUCHUAM [LIOTHOCTH TEIUIOBOIO [10TOKA B KAYECTBE PACYUETHRIX TEMIEparyp

BHYTPEHHEH Cpeabt [, I[IPHHUMAIOTCH CPEANEroMOBbIC YTEMIEPATYPhl TEMIOHOCHTENA IO
Tabnune 5

Tabauna 5

Cpeaneronopble TEMAEPATYPH TEIIOHOCHYEIA B BOASHLIX TCHAOBLIX ceTHX, °C

PacueTHble TEMIIEPATYPHEIE DEXXHMD]
Tpybonposon | - 93-70 _150-70
[Tonatoumi 63 i 90

- I e — i - — iy,

OOpaTHblit 50 50

13
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34 pacdyelHyI0 TEMIEPATYPY HApYXKHOH Cpefbi, IpH KPYFIOrc/IWYHOH paboTe TennoBoH
CETH - CPEJHEroJoBas TeMIepaTypa Hapy>XHOIO BO3JyXa, NpH padoTe TONBKO B OTOMHTEILHbIM
NEPHON - CPENHSS 33 OTONUTCALHLIA nepHold. PacyeTHolll KO3QPULIHERT TEINOOTARYH a, - IO
Tadbnuue 2.

B Hacroxiuee BpeMs iR NPOKNALKH 1EIUIOBBLIX CE€TeH INHMPOKO HCIOAL3YIOTCR
AHAYCTPHAIILHBIE KOHCTPYKIMH TENJIONpoBOACB — TpyOONpPOBOALI € TEIUIOBOH H3OMSUHEH H
MOKPOBHBLIM CJIOEM H3rOTOB/JEHHbIE B 3aBOACKMX YCNOBHAX. IIpH 3TOM TONUWHHY H3OJAIIAH HA
nogatouleM v obpatHom TpyOOINPOBOJaxX NPHHMMAIOT OJUHAKOBOH. B 3TOM ciydae ee CiaemyeT
ONpEeRensTs N0 HOPMHUPOBAHHOH BeEJMYHHE TEIUIOBOrQ MNOTOKA 4e€pe3 H30MHPOBAHHYIO

—H
NOBEPXHOCTL BYXTPYOHOH HAN3EMHOH NPOKIIANKM g BT1/M (B COOTBETCTBHHU  HPUIIONKEHUEM

[') MeTOIOM nIOCNEOBATENBHBIX NPHOAIKEHHH C HCTIOrb30BAHHEM YPABHEHHA!

;rr(rﬁl oy = e

H
Inpr | 1 A€M +26, i
cm + J7 In cm

(26)

TAe o, Bt/M°C - xo3pduument Ttemnoornaun no Tabmuue 2, 1yp; l;p — TeMmncpartypsl
nojarouiero u obparnoro Tpydonposoza, “C.

OKOHYaHKe HTEePAUHOHHOr0O NPOLECCA BHIYUCIEHHN IPH BBIIONHEHMH yenosus (22).

6.2. lToazeMiias xkaHa/IBHAA NPOKAAAKA

TenmoBsie noTepH uYepe3 HIOJHPOBAHHYIO [IOBEPXHOCTL JRBYXTPYOHOR NPOKIIANKH
TEMIOBLIX CETeH B KaHane WHpHHOH "0 K BRICOTOH "h", M, Ha rayOune "H", M, OT DOBEPXHOCTH
3eMIIM A0 OCH KaHaNa OnpenessiioTed no GopMyne:

7 Uxan—tu)

Inp = (27)
Y Ryan + szp
a TeMIiepaTypa BO3AYyXa B KaHAJE f,.qy -
! '
qul - L62L+R rHRK
+

. le + RHI sz +RH2 xanw T fep 08
xa 1 ] 1 28)

I . oL "ol oL TR IRE

Ru3l ¥ RHI sz32 M RH2 kar * Sep

14



MI"CH 6.02-03

] 4258
_ L I “ l+"bu3l . opl 1 d2 + 251;32
rne le = 5 In ——— Ruﬂ = 2 In (29)
277 d) © d.
U3 U3
I
RSy e dl 25 0
T, ( p u:-sl} 70 ( 5+ u32)
]
RKCIH = % . h (3 1)
o, - ——
b+ n
qﬁp - JIMHeHHas [UIOTHOCTh TENJIOBOIG IOIOKA OT ABYXTPYOHOHM MOA3EMHON
NpoKAanKu, Br/m;
dl’ d2 ~ HAPYXHbIC JAHAMETPBI HONAIOIErO U 00paTHOro TpyOOoNpOBOIAOB, M;
F a9 - TEMIIEpaTypsl NOJA0Iero u odpatHore Tpybonposounos, °C;
R 531 R uL:;’? - TEPMHYECKHE CONPOTUBIICHUSA H3ONAUKHA NOIAIOINEroO ¥ 00paTHOro
1pyGonposonos, M°C/BT;
{{ X R}f’z - TEPMHYECKHE CONPOTUBICHHS TEIUIOOTIAa4H OT MOBEPXHOCTH H3OJSIUIUHU

nogawouiero 4 odparsoro rpydonposogos, M°C/BT;
Ryan - TEPMHYECKOE COTPOTHBACHHE TEN/IOOTAAYE O BO3AYXa K IOBEPXHOCTH
kaHai1a, M°C/BT,
- KO3)OHUMEHT TENA00THAYM B KAHAIE, (IPHHIMACTCA PaBHBIM /M
Gy . aHane p 11 Be/m?C,
AP — pacyeTHas TeIICNPOBOJHOCTL H3OMAUHH B KOHCTpYKUUH, BT/M°C;
}»rp - TENNOIPOBOAHOCTS IpyHTa, BT/M°C, Tabnuua 6.

Ousl, Ous2 - TONUIHHES! H3ONAUAH NOAIOIIETO H OOPATHOTO TPYOOIPOBOLOB, M;
R gp - TepMHYECKOe CONPOTUBNEHHE IPyrTa, M°C/BT ompenensercd o dopmyne:

0,?.5"
tnl 3.5 Hoxe (h)
~ h

5
RX = = 32
i (5,7+0,53 A .
h 2p
rae. H,., - 3kBHBAICHTHad ray0.iHa 3aNOXEHHA IPYHTA, YYHTHIBAIOINAA CONPOTHBICHHE

TENNAOOTAA4YE OT [OBEPXHOCTH IPYHTA K OKPYXAIOMIEMY BO3AYXY B O00IIEM TEPMHUYECKOM
COMPOTHBACHHH IPYHTA!

15
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A
H g = H +— (33)
Uy
roe A ~ TewtofposoaiocTs rpyHTa 1.86 Br/M C (Tabnnua 6),

’p
a; — XO3POHUHUCHT TEIINIOOTAa4YH K HAPYXKHOMY BO3AYXY FIOBEPXHOCTH I'PYHTE, NPHHUMAETCS

)
pasubM 35 B1/m°C (tabm 2)
na oupeneneHns, METOAOM NOCHEAOBATCALHBLIX MNPUOMDKEHHA TOMUMHBL H3OMAIUH

TENNONPOBOAOB NO 33JaHHOM HODMATHMBHOK TUIOTHOCTH TEIOBOrO I1OTOKA ABYXTPYOHOH

H

NOA3EMHOH KAHANLHOK NPOKNAAKH g p Bt/M (B cOOTBETCTBHM ¢ NpHIOKEeHMeM [), npu
{

OAMHAKOBOH TOMIUMHE H30SALMM Ha NojamoueM H 00paTHoM TpyOOMpoBOAE HCMONALIYIOTCH
GOpMYyNbE

— ! ~{
7 44 _ KaHl i: (34)
P, Rygn + qu
‘el s ‘62 .o fy
L L L L K
r ) R“if R, R, +R- Rmri'*' pr .
KﬂHI - 1 l t ( )
+ -+
L L L R + R
R o R, Ru:?: +R kan ¥ Rzp
L 1 d1+2(§0 H
! P d
27t 3 H

]
- 2;ra;{(dﬁm +20, 1)

(37)

3anasascek Ha4aNbHBIM 3HAYCHHEM TONIIMHEL H3oNAUHH O, (Hanpumep 0,001 M) npouisoadr ¢
NOMOIILIO MNOCHENOBaTeNbHBIX IImaros 1, 2. 3, 4 !, no 34-37, mia TOMIUH H3I0JAANHH
- N - n - N

oy =0y |, 05 =0g 2, 0y =05 3 0, =0y ! BbIYMCHEHHE g npl q np? g i

Ha xaxnom mare BHIYUCIEHHH I [IPOU3BOAUTCSA CPABHEHHE (¢ ﬁpt ¢ 33faHHLIM HOPMAaTHBHbIM
n - n —~

n
3HAYCHHUEM MO (¢ np [Ipy BLITOMHEHWM YCNOBHA ¢ — g npﬂ 0 (38) BbrUCHEHHA

3AKAHYHBAKOTCS, & HAfJeHHAd BEMMYMHA O; =0, 1, ABNAETCA HCKOMOH, obecneuusaioweH

JaaHRY10 BEJIHYHHY TEILTOBBIX N1OTEPD.
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Tabsiuia 6
TennonpoBOAHOCTH FPYHTCS

Bua rpynta | CpexHss MIOTHOCTS, Becosoe Bnaro- Kosdduuuenr
Krim’ cojiepxanye rpyHTa, % | TenmnonporoaHocTH, Br/Mm
°C
[lecok 1480 -4 0,86
1600 | 5 _ - L1l
" 15 1,92
) : T 23,8 1,92
CyrnaH:oK 1100 L 8 | 0,71
" 15 0,9
1200 | 3 0,83
' . 3 1,04 |
1300 8 I 0,98
" 15 1,2
1400 8 1,12
" _ 15 1 1,36
o " 20 { 1,63
1500 F 8 1 1,27
L ) 15 | 1,56
3 " 20 | 1,86
1600 8 an 1,45
T 15 1,78
| 2000 : 5 1 1,75
N )y 1 10 2,56
) 11,5 _ 2,68
[ nuHUACTEIE 1300 8 0,72
I % 18 ‘I:_ 1,08
" 40 1,66
i 1500 | 3 1,0
¥ 18 1,46
" 40 2,6
1600 8 1,13
" 27 1,93

[Ipu pacuyeTe H30AALUHH ABYXTPYOHBIX KaHANLHBIX MTPOKAANOK TENJIOBLIX CeTelf B KayecTBe
TEMIEpATYp BHYTPEHHEH Cpelbl TIPUHHMAIOT CPEAHErONOBBLIE TEMIICPATYPHI TEIUICHOCHTENS B
nojaounX U obpatueix Tpybonposogax no rabyiuue J.

3a pacyeTHYHO TEMIIEPATYPY HApPYXKHOH cpefisl, IPY PACCTOHHMH OT HOBEPXHOCTH IpYyHTa
no 1epexpuitid kanana 0,7 M * MeHee, OPUHUMAETCA Ta XK€ TEMIEPaTypa Hapy)KHOro BO3[yXa,
4yTO W NMpPH Ham3leMHo# npoknasxe [IpH pacCTOAHUHM OT MOBEPXHOCTH IPYHTA AQ NEPEKPHITHA
KaHana 6onee 0,7 M, mmoc 5°C.,

17
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0 3 IlomzemHuas Deckanansnas 11IpoOKIIaKa

Ternnossle TOTCPH ABYXTPYOHERIX TeIUIOBBIX ceTeft Opd  OecKaHANbHOH UPOKAAJKeE,
PAacIIONOKEHHON B IPYHTE Ha PAacCTOSHUM OT MOBEPXHOCTH A0 ocu 1pyd H, M, onpenenstorcs no

dbopmyliam

( IH)(RMQ 3p2) (fﬂz ty) Ro

2

rS 39)
(le zpl )(Ru.aZ 2‘p2) Ko

T
1l

L
! (t 5 -Jrﬂ)(}i'u31 +P51) U~ ) Ro
(R +R3p2 )(Rual N zpl)"‘qﬂ

rae:
Rg_.,- [EPMHYECKOe COMpPOTUBIICHUE TPYHTA TIpH OeckadanbHOM rpoxnanxe, mM°C/BT,

OHpesenscTCs 110 GopMyIe:

o —
" m ep d d

TAE:

d - HapyXuhil JHaMeTp Tpyd, M: nnoaarolucit - dl’ obpaTHoit -~ d2 ;
A o TENAONPOBOAHOCTS I'PYHTA, BT /M°C;

H ;¢ - 3KBUBANIENTHAS IYyOHHA 3an0kerus (no 33).

R, - TepMHyeckoe CONpPOTHBAEHHE, OOYCAOBICHHOE TEINOBLIM B3IAHMOJCHCTBHEM HBYX

[

Tpy®, M°(/BT, onpenensercs 13 BLIPAKEHHA:

-

o fro( 2ane ¢

Ry =—) f12 (42)

0 ) L
2p

B KOTOpoM K, 5 - PACCTOSHHE MEKAY OCAMH TpYO 110 FOpHIOHTAIH, M.
2

OcrtansHbie 3HaYeHU BenHUUH B (39, 40) Te xe, 410 ¥ B dopmyne (29, 30) i xaHanbHOHA
BPOKJAJIKH.

GopMyna AmNs  onpejeneHus METOJOM TNOCAEROBaTeNbHBIX OpHOAHXKeHu#t  (CM.
NpeabIAYHIMA pa3fieN) TOMUIMHEI H3OMAUMHM TEIIONPOROAOB [0 33JaHHOM HOPMATHBHON
NAOTHOCTH TEMIOBOIO IIOTOKAa ABYXTpyOHOM OeckananbHOH NpoKNankyd NpH OJHHAKOBOM

18
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- n
TOJIMHE H30MMUMM M JMaMeTpax noparmouero 4 obparmoro Tpybonposoxa, ¢ np Br/M (s

COOTBETCTBHH C IIpHIIOKEHHEeM []) uMeeT BHUA

L ") o
-n Ugp =) Ry + Rap) =gy =1)Rp +(5 — by )(Ri"‘; +Rep) =l =R
T mp L 0 \2 _p2 (45)

B KOTOpOH R,fj. onpeaenserea no (36), Ri 1 R, no (41, 42), a ycnoBHS OKOHYAHMA
I

HTEPAUHOHHOIO NPOUECCa BRIYHCIAOT MO {38)

7. ONPEAEJIEHUHE PACYUETHbLIX XAPAKTEPUCTHK TEIIJNONPOBOAHOCTH
TEIIOU3OJIAIIMOHHBIX MATEPUAJIOB

[Ipu pacyerax TOIUMH HIONHURH MO HOPMATHBHLIM 3HAYCHHAM IUIOTHOCTH TEMNOBOIO
[IOTOKAa 4epe3 H3ONMHPOBAHHYIO IOBEPXHOCTh TpyOONpoBOmOB ANA TOro, wroOml 0becneduThb
TpeOyeMyi0 HODMHPOBaHHYIO IJIOTHOCTH TEIIOBOTO [IOTOKA 33 BCE BpeMSA OKCIIyaTALHU

TEIION3OIALHOHHOK KOHCTPYKIIHH «T» JIET, ¢ YYETOM CHHXXEHHH, [IPH 3TOM, €€ TeIUIO3aLHTHbIX

CBOMCTB, B Ka4eCTBE PacUETHOIC 3HadeHHA x03dduuKe iTa TEIUIOINPOBOLHOCTH <<1H3p», BT/M C,

CREAYET HCNONB30BATE CPEAHEHHTEIPAIBHYIO BETHYHHY TENONPOBOAHOCTH 32 BpeMA «T»

1+ expkr
L ity =P e = 0,1) (44)
U3 gl
rne  A{r=0,4,,) — 3HayeHWe TEMJIONDOBOJHOCTH H3OAALUMH B Hayane 3SKCIAYaTalHH,

onpegensercs 1o npuaoxenuo A CI1 41-103-2000 npu cpensei TeMneparype H30MALMH

kK — KOHCTaHTa paboTocnocoOHOCTH HI0MAIHM, roa (Tabnunna 7)
[IpH OTCYTCTBHM B TEXHHYECKOM 3aJa@HMHM pACHETHOr0 CpoKa IKCILTyatalluu
TETLIOHIOVIALUHUOHHON XOHCTPYKIIMHE €0 CNeAYeT HPUHUMATh 25 NeT

19
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Tabnuna 7
Koucranra paforocnocobHOCTH TEMIGHIONKHOHHALIX MATEPHRIOB «k », 1/rok
Tune ) __YcnoBHs NPOKNANKH i _
TpyOO- B oran- B Heo1aIIMBaeMbIX Hazzemuasn [TonszeMHasn 8 Honsemuas [Moaszemuas deckaHa IbHAR
MPOBOAOR | jiHBAaeMBbIX nojgsajiax, yepranax, [APOX CAHBIX B HEMpPO-
foMense- NOJANOALHLIX KaBANAX KaHanax XOJHBIX
HUAX KaHanax_ ~ ) B L
L ) Bupg uzonanun ) ~ L B
eHo- BONIOK- | MEHO- | meHo- BOJIOK- | TICHO- BO/IOK- | HEHO- BOJIOK- apMo- | IIeHO- neHo-
xayayk** | wucras nnac- | Kayyyk** | Hucras | mnactel® | HHCTad | nnacTe™* | HHCTad redo- | nojauMep- | rosm-
L xS | ~ OeroH | beron J\_'pe‘raﬂ***_j
OT1onneHus - 1.,35*10'2 7.107 I 6,5 1073 - r - ~ ! - - . - -
H ropsierao | !
BOIOCHA0-
KEHUA 3 ! i 3 }
Xonomguoro | 42-10° - - - - - - - - - - -
BogocHat- |
Lentpa- - 1,35-107 | 7107 - 1,810 1 7-10° 22107 8107% | 4,6107° 2710} 510° | 1,65107
SIA30BAN-
HOro
TerocHab-
XeHus | L i | _ ) L ~
CucreMm 6,5-107 . - - - - - - - - . - 1
KOHXH- i
{HOHUPO-
BaHNA _

ITpuMeyanHe. *NEHONAACTH C MPEAMYUIECTBEHHO 3aKPLITONIOPUCTON CTPYKTYPOH, NEHOMONMYPETAH, NIEHOMOIHCTAPON i AP
**IIeHOKAYYYKH THTIA A3podiieKe, NEHOTONUITHNCH TUIIA IKOMIEKT U JIp.
***IEHOMOJKYPETAH B XKECTKOH NOJUITHICHOBOH 000n04Ke ¢ AUCTAHNHOHHLIM KOBTPONEM BIIAKHOCTH

£0~CO 9 HOJIN
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[ipunoxenue A
Ob6szametbHoE

HopMbi 11TOTHOCTH TENJIOBOro noToKa, BT/M Yepes NosepxHOCTE H3OMALHH TpyOOIIpO8oaUB
CUCTEM HHXEHEPHOTO 000pYAOBAHUA 3JAHHH, PAClOIOKEHHBIX B MOMEILICHIH

Tabnuua A |
I1pu aucae yacos paborni B roa 5200 u menee
HapyxHsit CpenHsas TeMIepaTypa TenoHocHTens, “C
ANRAMETD 50 70 90 110 1 30 150
TPYOBI, MM , i
18 12 16 | 20 24 28 32
25 14 18 23 27 32 1 36
45 18 24 1 29 | 34 40 | 46
57 20 26 {32 38 4 | 51
76 23 30 | 37 44 51 | 58
| §9 26 33 40 48 3 | 62
108 29 37 | 45 53 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 08 81 93 107 120
Tabnuua A 2.
[Tpu unciae yacos paborsl B rof 6oJee 5200
Hapyxubiil | CpeHAs TeMIIepaTypa TeroHocuTeNns, “C
JHUaMETP 50 70 % 110 130 150
1pyObl, MM
18 10 13 17 20 24 28
| 25 i1 15 | 19 23 27 32
43 14 19 24 29 34 39
57 16 21 27 32 38 43
76 19 24 | 31 37 43 50 |
89 20 27 33 40 46 53
108 | 22 30 37 44 51 59
133 | 25 33 | 4l 49 37 65
159 29 37 | 46 54 63 72
219 35 | 45 55 |66 76 86
273 41 53 63 76 87 99

2]
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[Ipraoxenue b
JoazamensHoe

HopMbl INOTHOCTH TEMNOBOTO I0TOKA, B1/M, Yepe3 MOBEPXHOCTL H30ALKH TPyOOTIPOBOAOB
CHCTEM HHXKeHepHoro 0D0pyIoBaHAdg 3AaHNi, PACHONOKEHIBIX B IOBANAX, YEPABKAX 1 APYTHX
HEOTAIMJIHBAEMbIX TOMEINEHUAX

Tabnnua b.1.
ITpu uucne nacos paborsl B rox 5200 v Menee
“Hapymmﬁ ) CpejHss Temneparypa Temionockrens, *C |
AHAMETP 50 70 90 110 130 150
TPYOLI, MM N
18 7 10 14 18 2] 26
25 8§ 12 6 1 20 25 29
45 11 16 22 27 33 38
57 13 19 25 31 | 36 43
76 16 23 20 | 36 43 | 50
89 17 1 25 33 40 47 | 54
108 20 29 37 45 53 1 6l
133 23 1 33 | 4 B 61 69
159 27 38 43 58 68 78
219 35 43 6l 73 85 97
273 41 57 73 87 101 115
Tabmuua b.2
IIpy uncae wacos padoTs! B rog fonee 5200
HapyxHbit | N Cpenusis TeMIepaTypa TeoHocHTens, "C
apamerp | 50 70 90 110 130 150
TpyObl, MM b
18 6 9 13 | 16 1 20 23
25 7 11§ 15 119 23 26
| 45 10 13 20 24 29 34
57 i1 17 22 27 33 38
76 13 20 26 32 38 44
89 15 | 22 28 35 4] 48 |
108 17 | 24 32 39 46 53
133 20 | 28 | 36 | a4 53 60
159 | 22 | 32 [ 4 | 4 [ 39 67
219 29 4+ 52 02 73 , 83
273 34 | 48 60 12 85 97

22
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{Ipunoxenue B
Qbszamenvuoe

HOpMLI NAOTHOCTH TENVIGBOTO NOTOKA Yepe3 IT0BEPXHOCTD H30AIUUH TPYOOIIpOBOJOB C
OTPHLIATENbHBIMI TEMIIEPATYPAMH, PACIIONOKEHHBIMH Ha O TKPHITOM BO3yXe

Tabauua B 1

23

HapysHbli guamerp Cpennsa temneparypa sewecTsa, C
Tpybonposoaa, Mm 0 -10 20 | -40 -60 |
HOPMbi JIMHEHHOHR NJIOTHOCTH TEMI0BOTO NOTOK4, B1/m™
|8 3 3 4 6 7
25 3 4 S _6 8
45 4 5 3 7 9
57 s 1.5 6 8 9
76 6 6 | T 9 10
89 6 6 8 10 11
108 7 7 9 ]} 13 t
133 8 9 12 14 i6
159 8 | 9 10 13 16
219 10 10 12 '6 | |8
273 i1 12 14 18 1 20
325 12 13 16 20 23
[1nockue noBepxnoctH HopMbl TOBEPXHOCTHOH 10T HOCTH TETLIOBOTO NOTOKA, Br/m’
11 12} 12 13 14 _t
Tabnuua B 2.
Hopmbl NNOTHOCTH T1eM108070 IOTOKA NPH PACIOIOMKEHUN
TPYOONpOBOAORE B NOMEMEHNN
HapyKHbiif CpegHas TeMnepaTypa Belwectsa, *C
AHAMETD 0 -10 -20 -40 -60
TpyOOIpoBoaAa, HOPMbi THHEHHOH IICTHOCTH TEIL10BOFO NMOTOKA, BT/M
MM
18 5 0 6 / 8
25 6 7 7 8 9
45 7 7 8 9 Il
57 7 8 9 10 1 12
16 g g T 9 1l 13
89 9 9 10 12 13
108 16 | 10 1] 13 | 14
133 11 B 12 14 16
159 12 i3 13 16 ' 17
219 13 _ 16 16 19 21
273 16 17 IS 20 23
325 19 | 20 21 23 20 |
flnockue HopMbl NOBEPXHOCTHOH NNIOTHOCTH TEMUIOBOIO NIOTOKA, B1/m’
NOBEPXHOCTH | 15 [ 16 17 18 19 ]
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[Ipunoxeune [
Obszame ibHoe

HopMbt INOTHOCTH TETLIOBOrO NOTOKA, BT/M, 4epes NoBepXHOCTh H30ISA1IHH
TpyOonpoBogOB ABYXTPYOHO# Ha/3EMHONR NPOKAAIAKH BOAAHBIX TEILIOBLIX CETEH

Tabumua [ |
[Ipn uncae yacos paGotel B rox 5200 u menee

Hapyxunii anameTp 1pybsl, | Hopme! NAOTHOCTYH TEMI0BOTO HopMb AIOTHOCTH  €NACBOIO
MM notoka ans nogatoulxk (65°CYu | noroxa ans nonaromen (90°C)
i obparioii Tpy6et (50°C) f obparroit tpybbl (50°C)
57 37 44
76 3 50
r 89 46 53
108 52 i 60
* 133 59 68
159 64 H 7
219 79 92
273 92 | 106
325 03 T 119
377 16 132
426 ) 125 ] 145
480 B 39 159
530 150 ' 17]
630 170 195 ]
720 B 192 217
- 820 o 213 ' 241
920 234 265
1020 254 N 291

24
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Tabymua I 2
IIpu uncie uacos padortui B rog Gonee 5200

HapyxHriil nnameTp TpyOst, Mm HopMbl INOTHOCI Y TERACBOIO HOpPMBI MIOTHOCTH TENROBOIO
notoka s nopawcuiedt (65°C) u | notoka ang noaawwei (90°C) v
i obpatHoii Tpybm (50°C) ofpatnoit Tpybst (50°C)

37 30 36

76 34 4]

§9 37 45

B 108 41 49
133 46 J5

159 St 60

219 62 73

273 71 . 84

325 80 | 94
377 89 104
426 97 13
480 106 24
2 530 115 33
630 * 131 151
720 146 168
820 160 186
920 178 _ 204
1020 193 222
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[Ipunoxenne [
Obsizame 1v10¢

HopMbI 0710 THOCTH TENNOBOTO NO10Ka, BT/M, uepe3 noBpepxXHOCTh H20SUMH TPYOOINpoBoaos
ABYXTPYOHO# noa3eMHOI ¥ DeckaganbHOR NPORNAAKH BOAAHLIX TENNOBLIX ceTeH

Tabauna [ 1
[Ipn uncae uyacos padorThi B rog 5200 u Menee

26

HapyxHsiil anamerp TpyObt, MM | Hop! isl NIOTHOCTH TersioBoro | HopMbl MAOTHOCTH TENNOBOTO
noToka Aaa nogasowedt (65°C) | notoka pna nogarouteit (90°Ch u
1 obpation Tpy6st (50°C) obpatHoii TpyGet (50°C)
57 32 . 37
6 37 42
39 40 - 45
108 45 51
133 _ 50 _ 58
- 159 1 57 65
219 i N 78
273 78 i 38
32 95 3 107
426 . 116 128
480 133 I 150
530 1 161 i 178
630 180 | 199
720 200 222
] 820 224 248
020 248 . 274
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Tabnuna [.2.
[Tpu unciae wacoB pabeipi B 107 Oosee 5200

Hapyx:bid anameTp 1py61:1, HopMmbl IIIOTHOCTH TeMIOBOre | Hopmbi r1oTHOCTH TEI0BO! O i
MM notoka A nopawowei (65°C) | noroka pna nogaroured (90°C) n
1 obpatHoi TpyOb (50°C) obparHoil TpYOsI (50°C)
57 25 30
76 29 34
89 31 36
- 08 ’ 35 40 B
133 39 46
159 44 52
219 54 62
273 61 69
325 73 34
426 38 100
480 102 115
230 121 137
630 137 [53
720 152 170
820 168 187 ]
920 185 207
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IIpunoxenue E
ObsizamenbHoe

HopMmbl NIOTHOCTY TENNOBOrO NOTOKA, BT/M, uepes noBepaHOCTs HIGJIAUNY TPYOONPOBOAOS
ABYXTPYOHOH NOA3EMHON KaHANbHOR NPOMIAJKH BOAAHBIX TEILTOBBIX CETCH

labayuna b |
[Tps unciae wacos padores B 104 5200 H menee

Hapyxuolh anamerp TpyObi, MM HopMBI AOTHOCTH TEMOROrY | HOpMbt IIOTHOCTH TEMNOROrD
noroxa ans noadwowedt (65°C) ¥ | noroka ang nogasoweit (90°C) i
obpaTtHo#t Tpy6et (50°C) obparHoil Tpybm (50°C)

57 B 29 34
76 32 39
89 35 42
B 168 - 39 47
|33 44 53
159 B 49 59
219 3() 71 B
273 71 83
325 &1 94 '
426 08 115 ]
480 107 125
530 _ 18 i 137
630 134 - 156
B 720 i 15] 175 |
820 168 |95
920 186 1 216
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Tadcnmual 2
IIpun yncae 4acoB patotoi B roa 6o.1ee 5200

any}x;uﬁ aHaMeTp TpyObi, UM HopMbt MIOTHOCTH TEIUIOBOCO Hopatst tBIOTHOCTH TENAOBOMO )
noToka ans noxarouwef (65°C) u | noroxa mns noaawoulei (90°C) u
N aopaTHoii 1pybe (50°C) obpatHoft 1pyOut (50°C)
57 25 30
76 | 29 35
) 39 31 i 37
108 34 40
133 39 46
159 47 50
219 52 61 |
273 ' 60 71
! 325 67 79
426 81 96
480 89 104
330 96 116
! 630 111 120
i 720 123 B 144
320 B 137 160
] 920 151 176
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Ku11OueBbie CROBA: TPYOONPOBOALI, HIOMALHA TEMIOBAS, PACYET, HOPMbLI MJIOTHOCTH TEIIOBOTO
[IOTOKA
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