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1 PA3PABOTAHBI Paloueit rpymmoit MeXTocyqapcTBEHHO HaydHO-
TEXHHUEeCKOH KOMMCCHM MO TEXHHYCCKOMY HOPMUPOBAHHIO, CTaHAAPTH3AMK  H
OLIEHKE COOTBETCTBUA B cTpoutensctee (MHTKC)

2. BHECEHbBI Cexkperapuarom MHTKC

3 COI'JTACOBAHBI B

paMKax

). 3a yTBEPXKIEHUE ITPOTOIOCOBAIIH:

MHTKC (mpotokon Ne oT

Kparkoe Ko crpanst mo MK|  CokpallleHHOE HAMMEHOBAHHE OPraHa
HaNMCHOBAHHC (HCO 3166) 004- roCyIapCTBEHHOTO YHPABJICHHS
crpaiibi 1o MK 97 CTPOUTENLCTBOM

(UCO 3166) 004-97
AszepOaiimkan AZ T'ocerpoii
Ap™meHus AM MUHHCTEPCTBO rPafioCTPOUTETLCTBA
Benapyco BY MuHcTpoRapXUTEKTY bl
Kazaxcrau KZ ATEHTCTBO IT0 Aenam crpourtenscTsa v JKKX
Kuprusus KG Tocerpoii
Mongosa MD MUHpPErHOHPa3BUTHUS
Poccust RU Munperuox
Tamkukucran TJ ATEHTCTBO IO CTPOUTENLCTBY U aPXUTEKType NPU
IIpaBurensctBe Pecniybnuku Tamkukucran
Typxmenucran ™
V3bekucran Uz T"ocapxurexTcTpoii
VYkpauna UA MuHpernoHcTpoi
4. YTBEPXJIEHBI JJI BBEJIEHUSI B peiictBue HE MO3aHEE

T.pCHICHUEM

ronma.

3acenanus MeXNpaBUTEIbCTBEHHOIO COBETA
0 COTPYIHHUIECTBY B CTpouTenbHON aesitenbHOCTH cTpad CHIT Ne

oT « »

5 BBAMEH (yxaseiBaetcst 0603HaueHue aefictyromero MCH)

6. (IIlyHKT BHOCHTCS HpHM BBEACHNM MOKYMEHTa B JCHCTBHEC Ha TEPPUTOPHA

rocynapcrsa). BBEJIEHDI B neifcTBue Ha TeppuTOpuH (YKa3bIBaeTCs HAMMEHOBaHHE
rocyIapcTBa, CPOK BBEACHMS, HAUMEHOBAHHME OpraHa BIIACTM M BUJ JOKYMEHTA,
KOTOphIM BBeIeH B AeiictBue MCH, ero nara u HOMEp) B KauecTBE HALMOHAIBHOTO
(yKa3pIBaeTCs BUA HAMOHATBHOTO HOPMATHBHOTO TOKYMEHTA).

Hacrosmuit  TOKYMEHT HE MOXET OBITh MOJHOCTBIO WM YaCTHUHO
BOCIIPOU3BE/ICH, THPDKUPOBAH W PACHPOCTPAHCH B KAUCCTBE OQUIMAIHLHOTO H3aHUs
6e3 paspemenust Cekperapuara MeXTOCYTAPCTBEHHON — HAYYHO-TEXHHUYCCKOM
KOMHCCHM 10 TEXHHYECKOMY HOPMMPOBAHWIO, CTAHOAPTH3AMH M  OIEHKE
cepTuuKaLUK B CTPOUTETHCTBE.
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MEXIT OCYIAPCTBEHHbBIE CTPOUTEJIbHBIE HOPMbI

TEIIVIOBAS N30Js11IUAA OBOPYJOBAHUSA U TPYBOIIPOBOAOB

Designing of thermal insulation of equipment and pipe lines

Hara BBenenus 2012-.. .- ..

Beenenue

MexrocynapcTBeHHbIE CTpoUTENbHbIe HOPMBI (MCH) sIBASIOTCS OOKYMEHTaMU
00s13aTCTBEHBIMA B paMKkax CHCTEMBI MECKIOCYAAPCTBCHHBIX HOPMATUBHBIX TOKYMCHTOB
¥ YCTaHABIMBACT TPEOOBAHUS K MPOSKTHPOBAHUIO TEMJIOBOM M30sLUKM 000pYA0BaHUS
U TpyOONpPOBOIOB.

B mMexr OCYNApCTBCHHBIX CTPOUTC/IBHBIX HOPMaX Ha OCHOBE W B PA3BUTUC
YCTAaHOBJIEHHBIX B HamOoJiee 00IIeM BHIE CYHIECTBEHHBIX TpeboBaumii TeXHHUYECKOro
pernamenta EBpA3DC «O 06e30macHOCTH 37aHUit M COOPYXKEHHM, CTPOUTEBHBIX
MaTepUAaIOB U W3Sy IPUBOAATCS TPeOOBAaHHS MO OE30MAaCHOCTU AJId OKpYKaroLiei
cpedbl, 3IHEProd(pEeKTUBHOCTH, IKCIUTYaTAlHOHHON HANEKHOCTH H JOJITOBEUHOCTH
TEIVIOBOM M30IAMU 00OpYAOBaHUS M TPYOONPOBOAOB,B PE3YJILTATE BBLINOJIHECHUS

KOTOpBIX OyIyT pealn30BaHbl HelH TeXHMIeCKOro periiaMeHTa.

1 Ob6aacTs npuMeHeHust

Hacrosiue HOpPMBI cliefyeT coOmMoaTh NpPU MPOSKTUPOBAHMH  TETIOBOM
H30JISMM  HApY>KHOH TOBEPXHOCTH 00OpYyIOBaHMs, TPyOOIPOBOJOB, Ta30XOJ0B M
BO3AYXOBOJOB, PaCHOJOXKCHHLIX B 3JaHUAX, COOPYKCHHUAX U HA OTKPBITOM BO3AYXE €
TEMIIEPATYPOIi COIEPKAIUXCS B HUX BemmecTs 0T MuHyc 180 mo 600 °C, B ToM uHciie
TpyOOTIPOBOIOB TEILIOBBIX CETEH MPH BCEX CIOCO0aX MPOKIAAKH U MpeaHasHAYCHHOM
I o0ecHedeHns UX SKCINTyaTalMoOHHONW HAJEeKHOCTH, O€30TmacHo JKCIUTyaTalud |
HEeoOXOMMMOro VpOBHA 3HeprocOepexkeHus. [Ipu MpOEKTHPOBaHHM  HEOOXOIMMO
coOmoars TpeOoBaHMS K TEIUIOBOM M3OJAIMH, COAEPKAaIecs B HOpMax
TEXHOIIOTMYECKOTO0  MPOCKTHPOBAHUS | IpYTUX HOPMATHBHBIX JOKYMEHTaX,

JEHCTBYIOILMX HA TEPPUTOPUU cTpaH-uieHoB EBpA3OC.

W)
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Hacrosmue HOpMBI HE pACTpPOCTPAHSETCS HAa IMPOCKTUPOBAHME TEMIOBOH

M30JISAM  00OPYIOBaHHMsT U TPYOOIPOBOJOB, COAEPIKAIIMX U TPAHCIOPTHPYIOIUX
B3PBIBYATHIC BCLUCCTBA, M30TEPMIUECKHX XPAHWIUIL COKIDKEHHBIX Ta30B, 3[aHHA H
HOMETIEHHMI JUTS IPOM3BOICTBA M XPAHCHHS B3PHIBYATHIX BEILECTB, AaTOMHBIX CTAHIUI U

YCTaHOBOK.

2 HopmaTHBHBIE CCBIIKH
IlepeueHb HOPMATUBHBIX JAOKYMEHTOB, Ha KOTOPBIE IIPUBEAEHbI CChUIKH, JAaH B
MPUIOKEHUH A.
3 TepMuHBI H onIpeaeeHUS
ILI0THOCTh TEIUIOH30/SIIHOHHOTO MATepHaaa, p, KI/M® — BEJIMUHHA,
omnpenenseMas OTHOIICHHMEM MacChl MaTepuaga KO BCEMY 3aHHMAEMOMY UM 00BEMY,

BKJIFOYAs! TIOPBI ¥ ITyCTOTBL
Ko3¢dpunuent temmonpoogHocTH, (A), B1/(M:°C) — KOIMYECTBO TEILIOTHL,

mepefiaBacMoe 3a eAMHWIY BPEMEHHM dUepe3 CAMHUIY IUIOMAN H30TEePMHYECKOH
MOBEPXHOCTH MPU TEMIIEPATYPHOM I'PAAUCHTE, PABHOM €IMHHILIC.

PacuerHas TeILIONPOBOAHOCTD — KO3 (HUIIMEHT TEMTOMPOBOJHOCTH
TEIUIOM30JLIIMOHHOTO MaTepHalia B SKCIUTyaTaliOHHbIX YCIOBUSIX C YYETOM €0
TEMIEPATYPHI, BIAKHOCTH, MOHTAKHOTO YIUIOTHEHMS U HAIMYXS IITBOB B
TEIUIOU30JSIIMOHHOM KOHCTPYKINH.

IMaponponunmaeMocTh, |, Mr/(M-4-Ila) — cmocOOHOCTh MaTepuaia MPOMmyCcKaTh
BOJSHBIE TTAPBI, COAEPIKAIINECS B BO3AYXE, MOX ASHCTBHEM PA3HOCTH WX MapLMAIbHBIX
JaBeHU Ha MPOTUBOMOJIMKHBIX NOBEPXHOCTX CIIOS MaTepuaa.

TemneparypocToiikocTh — CIOCOOHOCTE MaTepHasa COXPaHATh MEXaHHIECKHE
CBOIMCTBa NpM NOBBLILUEHMM WM TIOHIDKEHWH TEMIEPATypbl. XapaKTepusyercs
OpEeeNTbHEIMH  TEMIEpaTypaMd TPUMEHCHHWs, TIpH KOTOPEIX B  MarepHane
o0HapyXuBatoTCs Heynpyrue aedopmarnuy (MU MNOBLILIEHUH TEMIIEPATyphbl) WIH
pa3pymIeHIe CTPYKTYPHI (TIPH MOHIDKEHAN TEMIIEPATYPHI) TIOJT CKUMAOIIEH Harpy3Koi.

YIj10THeHHEe  TemJIOH30/ISINHOHHBIX MaTepuajoB  —  MOHT&KHAs
XapaKTEPHCTUKA, ONPEACIAIOmas IWIOTHOCTh TEIUIOM30MIMOHHOTO MaTepHaia Mocie
€r0 yCTAHOBKH B INPOEKTHOE MOJIOKEHHE B KOHCTPYKLMH. YIUIOTHEHHE MATEPHATIOB

4
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XapakTepusyercs Ko3(pGpUIUHEeHTOM YIUIOTHEHHSI, 3HAYECHUE KOTOPOTO OIPEAENAETCA
OTHOILIEHHEM 00heMa MaTepHaia HTH U3AENHS K €10 00beMy B KOHCTPYKIIHH.

Tenion30/ISINHOHHA KOHCTPYKIHA — 3TO KOHCTPYKUMA, COCTOALIAs, U3
OJIHOTO WITM HECKOJIBKMX CJIOEB TEIUIOM3OJIAMOHHOTO MaTepuaa (M3Aeus), 3allUTHO-
MOKPOBHOI'O CJOSl M 3JIEMEHTOB KpeIieHWs. B COCTaB  TEMIOH3OIALMOHHON
KOHCTPYKIIMM  MOTYT BXOAWTh MAPOW3OJSILIMOHHEIA, TNpPENOXPaHUTENbHEIH U
BEIPABHUBAIOLINI CJIOH.

MHorociiofiHasi TeIJIOH30ASIHOHHAA KOHCTPYKLIMSI — 3TO KOHCTPYKIHS,
COCTOSINIAsT U3 JBYX U OOJIEE CIIOEB PA3IUYHBIX TEILIOU3OMALMOHHBIX MATEPHAIIOB.

IloxpoBHBIii ¢10if — 3JIEMEHT KOHCTPYKIMH, YCTAaHABIUBAEMEIN MO HaApPY>KHOMH
MOBEPXHOCTH TETUIOBOM HM30ALMHA [UIA 3aLIUThl OT MEXAHUYECKHX NOBPENKICHHUH U
BO3ACHCTBUS OKPYIKALOLLIEH CPEMBL.

Tlapon3zonsinuoHHBIA €I0f — D3ICMEHT TEIUIOM3OMALMOHHON KOHCTPYKLMH
o0opyaoBanus U TPyOOIIPOBOJOB C TEMIIEPATypOil HUKE TEMIEPAaTyphl OKpy Karomei
cpeabl, MPeIOXPAHSAIOIUNA TEIUIOU30MALMOHHBIA CJIOH OT MPOHMKHOBEHHUS B HEE NIAPOB
BOJIBI BCJIEACTBHE PA3HOCTH MapLMAIbHBIX AABNCHHA MMapa y XOJIO0JHOH MOBEPXHOCTH U
B OKPY>KarOIIEH Cpene.

IIpenoxpaHuTe/bHBI CJIOH — JJIEMEHT TEIUIOM3ONALMOHHBEIA KOHCTPYKIIWH,
BXOIANMH, KAk I@paBHiIO, B COCTaB TEIUIOM3OJIALMOHHON KOHCTPYKIHH  JUIS
obopyoBanus U TpyOONPOBOAOB ¢ TEMIEPATypOil MOBEPXHOCTH HIDKE TEMIIEPATypPbl
OKpY KAroIIEeH Cpelpl ¢ LENbI0 3AMMTH MAPOU30JLILMOHHOIO CIOA OT MEXaHMYECKHX
MOBPEXICHHIA.

Temmnepatypusie aAedopmMammu — TEIUIOBOE pPACIIMPEHUE MM CKATHE
U30JIUPYEMOii TIOBEPXHOCTH W 3JIEMEHTOB KOHCTPYKIHH O] BO3AEHCTBHEM U3MEHEHHUS
TEMIEPATYPHBIX YCIOBUI NPH MOHTAXKE M DKCILTyaTaluy H30JIUPYeMOro 00bEKTa.

BoipaBHUBaOIMH €I10H — 3JEMEHT TEIUIOM3ONALMOHHBIA KOHCTPYKIMA
BBINOJIHAEMBIl U3 YNPYIUX PYJOHHBIX WIM JIACTOBBIX MAaTEPHANOB, YCTAHABIMBACTCA
MO MATKHI TMOKPOBHBIN CIOM (HampuMep W3 JTAKOCTEKJIOTKAHHW) [U1sl BbIPABHMBAHUS

(hOpMEI TOBEPXHOCTH.
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4 O01mme noJIoKeHus1

4.1 Tennow3odsAnUOHHAS KOHCTPYKIMS JAOJDKHA oOecreunBarh TpeOyembie
[apaMeTphl TEIUIO-XOJOAOHOCUTENS. NpPH SKCIUTyaTalMu, HOPMATHUBHEI ypPOBEHb
TEMJIOBBIX MOTEPh 00OPYJOBaHHMEM W TpyOOMpoBoAaMH, O€30MacHYI0 Ui YeIOBEKa
TEMIEPATyPy UX HAPY>KHBIX OBEPXHOCTEH.

4.2 KOHCTpPYKIMM TEIUIOBOH H30MsI0MM TPyOONpOBOAOB M 00OpYAOBaHUS
JOJDKHBI OTBEYATh TPEOOBAHUSAM:

- 9HEprod(p(PeKTUBHOCTH — HMMETh ONTHMAIBHOE COOTHOIICHHE MEXIY
CTOMMOCTBIO TCILUIOU30JIMOHHOA KOHCTPYKLIUM M CTOMMOCTBIO TETUIOBBIX MOTEPh
Yyepe3 U30JLILHI0 B TCUYCHUE PACYETHOIO CPOKA SKCILTyaTalluy,

- OKCIUIyaTalWMOHHOH HaJEKHOCTH U JOJITOBEYHOCTH — BBIICPXKUBATL 0O€3
CHIDKEHUS  TEIUIO3AMMTHBIX  CBOMCTB M paspyllCHUs  JKCIUTYaTalMOHHBIE
TEMTEPATYPHBIE, MEXaHWYECKHE, XMMHMYECKHE M Jp. BO3ACHCTBHS B TEUCHHE
PacueTHOro CPoKa 3KCILTyaTaluHy;

- 0e30macHOCTH JUIsl OKPYKAIOWIEH Cpeabl U 00CIYKABAIOMIETO IEPCOHANIA TTPH
JKCIUTyaTaLHH.

Marepuaiiel, HCIIOIb3YEMBIE B TEIUIOU3OJIIMOHHBIX KOHCTPYKLMAX HE HOJKHEL
BBIJICTATh B MPOLECCE IKCIUTYaTalUH BPEIHBIE, MOXKAPOOTACHbIE W B3PHIBOOMACHEIE,
HEMPUATHO IIaXHYIIUE BEIIECTBA B KOJIWYECTBAX, [IPEBBIIAIOIIMX TPEICTBHO
JOTYCTAMEIC KOHIICHTPAIAH, a Taloke OONe3HETBOPHEIC GaKTepuu, BHPYCHI U IPUOKH.

43 TIlpm BeIOOpEe MATCpUAIIOB M U3JENU#l, BXOJAAMHAX B COCTAaB
TEMITON30NAHOHABIX KOHCTPYKIHUH JUIS MOBEPXHOCTEH C IMOJIOKHTEILHBIMH
TemneparypaMu TemiaoHocuTens (20 °C u BellIe) CleAYET YIATHBATH CJEIYONIAE
(akTopsL:

- MECTOPACHOJIOKEHHUE H30TIUPYEMOro 00BEKTa,

- TEMIIEPATypy H30MPYEMOii IOBEPXHOCTH;

- TEMIEPATYPY OKPY>KAIOIIEH CPEABL;

- TpeOOBaHuUs OKAPHOH OE30MaCHOCTH;
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- arpecCHUBHOCTH OKPYKAKOIIEH CpeAbl MM BEIIECTB, COAEPXKAILUXCA B
M30JIUPYEMBIX 00BEKTAX;

- KOPPO3HOHHOE BO3AEHCTBHE;

- MaTepuai MOBEPXHOCTH H30IHPYEMOT0 00BEKTa,

- TOIMYCTHMBIE HATPY3KU Ha M30JIHPYEMYIO IOBEPXHOCTD,

- HaJIM4Ke BUOpALMK M YAAPHBIX BO3ICHCTBHIA;

- TpedyeMyI0 AONTOBEYHOCTE TEIUIOU30ILILMOHHON KOHCTPYKLIMH,

- CAaHWTAPHO-THTHEHNYECKHE TPEOOBAHMS,

- TEMIIEPATYPY NPUMEHEHHS TEMIOU3OIALHOHHOIO MaTepuana,

- TEMIONPOBOAHOCTD TEIUIOU3OJIALIMOHHOTO MaTepHaa,

- TeMOepaTypHble Ae¢opMaLdy H30JIUPYEMBIX OBEPXHOCTEI;

- KOH(Urypanus U pasMephl U30JIUPYEMOi IOBEPXHOCTH,

- YCIIOBUSI MOHT@XKA ( CTECHEHHOCTD, BBICOTHOCTD, CE30HHOCTD U AIP. ).

TeIUION30/IAIMOHHAs  KOHCTPYKIUS. ~ TPyOONpOBOJOB  TEIUIOBBIX  CETeH
MOA3EMHOMN OeCKaHaABHON IPOKIIAIKK A0DKHA BEIACPKUBATE 0€3 pa3pyIeHuUs:

- BO3JCHCTBUE IPYHTOBBIX BOJ;

- HArPY3KHA OT MACCHI BBILIENIEKALIET0 TPYHTA B IPOXOIAIIETO TPAHCTIOPTA.

Ilpu BbIOOpE TEIUIOM3OALMOHHBIX MATCPUANIOB M KOHCTPYKIMH Ui
[OBEPXHOCTEH ¢ Temmneparypoil TemnoHocHTens 19 °C m HWKE M OTpULIATENBHOH
JOTOJTHUTENIBHO  CIEAYET YYATHIBATD OTHOCHTENBHYIO BIAKHOCTH OKPYKarOLIEro
BO3/1yXa, & TAIOKE BAAYKHOCTH U NapONPOHULIAEMOCTb TEMJIOM30/IALIMOHHOIO MaTepuana.

44 B cocTaB KOHCTPYKIMH TEIUIOBOW W30JSIIMM VIS TOBEPXHOCTEH C
MONOXKUTENLHOM TeMIeparypoii B KauyecTBe OOA3aTENbHBIX JIEMEHTOB JIOJDKHBI
BXO/IUTB!

- TEIUIOM3OJISLIMOHHLIA CIIOMH;

- TOKPOBHEIH CJIOH,

- DJIEMEHTbI KPEIUICHHUS.

45 B cocTaB KOHCTPYKIMU TEIUIOBOM W3OSLMU IS IOBEPXHOCTEH C
OTPULIATENBHOM TeMmepaTypoii B KauecTBe OOS3aTENBHBIX JJIEMEHTOB  JIOJDKHBI

BXOJUTD:
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- TEIUIOM3OJILMOHHBINA CITOH;

- [ApOU30JIALUOHHBIHI CIIOH;

- TIOKPOBHEIH CJIOH;

- DJIEMEHTHL KPEILICHUS.

IapousonsunMoHHEIA  CIOH  CleAyeT MpelycMaTpuBaTh I[P TEMIIEpaType
nsonmupyemMoit  moeepxHoctm  Hike 12 °C. HeoGxommMocTs  ycTpoiicTBa
TAPOM3OJISIOHHOrO CJI0s MpU Temmneparype Beie 12 °C ciienyeT npexycMarpuBarh
ans  o0opyaoBaHMST W TPyOOMpOBOJAOB C TEMIEPaTypoit HIDKE TEMIIEPATyphI
OKPY’KatoLIEH cpelpl, €cld pacyeTHas TEMIEPATypa U30JHPYEMOM MOBEPXHOCTU HUXKE
TEMIIEPATy Pl “TOYKM POCHI” MPH PacYeTHOM IABIECHHU M BIAKHOCTH OKPY>KAIOLIETO
BO31yXa.

Heo6Xx0mMMOCTh YCTaHOBKH ITAPOU3OISIIEOHHOTO CI0S B KOHCTPYKIMH TEIIOBOH
U30/LMU AJ1 IOBEPXHOCTEH ¢ NEPEMEHHBIM TEMIEPATYPHBIM PEKHMOM (0T + K —H
HaoOOpOT) OHPENEISCTCd pAacueToM JUIL HCKJIKYEHHS HAKOIJICHWS BIAaru B
TEMIOU30JSIIUOHHON KOHCTPYKLMH.

AHTHKOPPO3HOHHBIE MOKPBHITUA H30MHPYEMOIi MOBEPXHOCTH HE BXOIAT B COCTaB
TEMJION30JLIIMOHHBIX KOHCTPYKLUIA.

4.6 B 3aBHCHMMOCTH OT NpPUMEHSAEMBIX KOHCTPYKTHBHBEIX PEIICHHH B COCTaB
KOHCTPYKUMHU JOHOIHUTENBHO MOTYT BXOIUTS:

- BLIPABHUBAIOMIMH CIOI,

- TPEIOXpaHUTEIBHEIN CIIOH.

IIpenoxpaHuTenbHBIl  CIOH CIAEAyeT MpEAyCMaTpuBaTh NpPH NPHUMEHEHUH
META/NIAYECKOr0  MOKPOBHOIO  €NNOS I OPEeJOTBPAILCHMS  HOBPESKACHUS

Mapou30JAHUOHHBIX MAaTCPHUAIIOB.

5 TpeOoBaHusI K MaTepHAIaM H KOHCTPYKIHSM TeIL10BO# H30/151HH

5.1 B KOHCTPYKUMSX TEIUIOM30IAIMY OOOpPYIOBaHUA W TPyOOTPOBOIOB C
TEMIEPATYPaMK COJIEPIKAIIIXCS B HUX BEmIECTB B jauanazone or 20 °C mo 300 °C mns
BCEX  CIOCOOOB  MPOKIAOKH, KpoMe  OeckaHaabHOM, Caeayer  MPHUMEHSTH

TETION3ONSIMOHHEBIE MATEpPHATl U M3ETHA C IUIOTHOCThI0 He Oonee 200 Kr/M® u
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KO3((PUIIMEHTOM TEIIONMPOBOJHOCTU B CyXOM coctosiHud He Gonee 0,06 Br/(M-K) mpu
cpendeil temnepatype 25 °C.

JomyckaeTcd npuMeHeHue acOeCTOBBIX LIHYPOB UL H30JALUH TPYOOIPOBOIOB
YCTIOBHBIM ITPOXOAOM 10 50 MM BKITFOUATEITEHO.

52 B KkauecTBe INEPBOr0 TEIUIOU3OJSLMOHHOIO CJOSA  MHOTOCJIOMHBIX
KOHCTPYKLUMH TEMIoM30/sIi  000pyIOBaHUs M TPyOOMpPOBOAOB € TeMIepaTypaMmu
CofiepKallxCsl B HAX BemecTB B juamasoHe or 300 °C u Gonee momyckaercs
MPUMEHATH TETUIOM3OJISIIMOHHBIE MATEPHANIBI M U3/IENNS C TUIOTHOCTBIO HE Oonee 350
Kkr/M K02 GUITHEHTOM TEIIOMPOBOJHOCTH MpH cpereii Temmeparype 300 °C we
6onee 0,12 Br/(m-K).

53 B kauecTBe BTOPOrO0 M IOCIEAYIOIMMUX TEIUIOU3OJSIUOHHBIX  CIIOEB
KOHCTPYKLMI Tennou3omsii oOOpynoBaHusS W TPyOOMpPOBOAOB € TeMIEpaTypoit
cofeprkauiixcs B aux Bemects 300 °C 1 Gonee i Bcex CIIOCOO0B MPOKITAIKH, KPOME
GecKaHABHOM, CIIEAYeT TPAMCHATH TEIUTOM30JISIAOHHBIC MaTephuaibl W W3JETUS C
IJIOTHOCTBIO He Goiee 200 KI/M’ M K0I(OMHIUMEHTOM TEIUIONPOBOIHOCTH IPH CpeHei
temmeparype 125 °C ne 6onee 0,08 Br/(M-K).

54 ]Ind TETIOW3OJAIUOHHOTO Cllosi TPYOOMPOBOAOB C IIOJIOXKHTENbHOM
TeMIepaTypoit npu OeckaHaJIbHONW MPOKNAAKE CIEeOYET NMPUMEHSTh MaTepHaibl C
IIOTHOCTBIO He Gonee 400 kr/M’ M TemIonpoBogHocTso He Gonee 0,07 Br/(M-K)
npu Temneparype marepuana 25°C u BIXHOCTH, YKa3aHHON B COOTBETCTBYIOIINX
roCyAapCTBEHHBIX CTaHAAPTAX WU TEXHUYECKUX YCIOBUIX.

5.5 Mns Tennmou30NAIHOHHOTO Cyiosi 0o0OpynoBaHWS W TPyOOMPOBOIOB C
OTPULIATEIBHBIMU  TEMIEpAaTypaMéd  CICAyeT INPUMEHITh  TEILUIOM30J/LIIHAOHHBIE
MaTepualbl W M3AENUs ¢ TJIOTHOCTBEO He Ooree 200 KM W pacyeTHOH
TEIUIONPOBOJHOCTBIO B KOHCTpyKUMU He Oomee 0,05 Br/(M-K) mpu Temmeparype
Bemect Munyc 40 °C u Boiwue u He Oonee 0,04 B1/(M-K) - mpu munyc 40 °C.

Ilpu BeIOOpe Marepuana TEIUIOM3ONSLMOHHOIO  CJIOS, TMOBEPXHOCTH C
temneparypoit ot 19 o 0 °C cneayer OTHOCUTH K MOBEPXHOCTAM C OTPULATE/IbHBIMU

TeMIIepaTy paMH.
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5.6 COOTBETCTBHE MaTepuajioB, IPUMEHIEMBIX B KAUECTBE TEIUTON30ISIIMOHHOTO

U [OKPOBHOIO CJOEB B COCTAaBE TEILUIOM3OJIIIIMOHHBIX KOHCTPYKIMI 00OpyZOBaHUS U
TpyOOIPOBOAOB TPEOOBAHMSM K KAIeCTBY HPOAYKIHM, CAHWUTAPHO-THIHEHUYECKIM
TpeGoBaHMSAM U TPeOOBAHUSM TTOXKapHOI OGE30TMACHOCTH AOJDKHO OBITh MOATBEPKACHO
pe3yJbTaTaMH UCIIBITAHUH, BHITOJHEHHBIX aKKPEAUTOBAHHEIMH OPraHHU3alusaMy.

5.7 KOHCTpYKUHS TEIUIOBOW W30JAIHH TpyOOMpPOBOAOB MpU OeCKaHATBHOM
IpOKJIafKe TOJDKHA 00Ia1aTh MPOYHOCTRIO Ha Cxkatre He MeHee 0,4 MITa.

IIpu OGeckaHATBEHOM MPOKIAAKE TETUIOBBIX CETed ClEedyeT NPEUMYIIECTBEHHO
MPUMEHATh IIPEABAPUTENBHO HM30JIMPOBAHHbIE B 3aBOACKUX YCIOBHSX TPYOBl C
TEIUIOBOM  HM3OMAIMed B THAPOHM3OJAIMOHHOM  obomouke. Ilpm  BEIOOpE
TEIUTON3OJIUOHHON KOHCTPYKLMU CJEAYET YUUTHIBATH IOIMYCTUMYIO TEMIIEPATypy
MPUMEHEHHS TEIUIOU3ONAIMOHHOTO MaTepuaia W TEeMIeparypHbiit rpaduk paboThI
TEIUIOBOM CETH.

IIpuMeHeHyE 3aCBIIHON M30IUK TPYOOIIPOBOAOB IIPH NMOA3EMHOM MPOKJIAJKE B
KaHasax ¥ OECKaHAIEHO HE IOy CKACTCS.

58 Tlpu OeckaHalpHONM TPOKIALKE IIPEABAPUTEIBHO  M3OIUPOBAHHBIE
TpyOONpPOBOABl ¢ M3OMSAUMENR M3 TICHOMONUYPeTaHa B MONMITHICHOBOH 000JI0YKe
JODKHBL OBbITh CHAaO>KEHBl CHCTEMON — ONEPaTUBHOIO JUCTAHIIMOHHOIO KOHTPOJLL
prakuocty m3omsanun (OJIK).

5.9 He pomyckaeTcs NPUMEHATH acOECTOCOACPIKAIMUE TEIIOM30AIUOHHBIE
MaTepuansl A1 KOHCTPYKIUIA TEMIOBON M30JIALIK 060pyJ0BaHAs H TPYOOIPOBOJOB C
OTpHUIIATENIbHBIMU TEMIEPATypaMy COAEPKALIUXCA B HUX BELUECTB, U A M30JLUU
TpyOOIPOBOAOB MOA3EMHOM MPOKNAIKH B HEMPOXOJAHBIX KaHATAX.

5.10 Ilpu BeIOOpE TEMNOM3ONALMOHHBIX MATEPUANIOB M TIOKPOBHBIX CIIOEB
ClIefyeT YUYMTHIBATh CTOMKOCTH JJIEMEHTOB TEIUIOM30JSIMUOHHONA KOHCTPYKIMH K
XAMHWYECKM arpecCHBHBIM (akTopaMm OKpy»Karowell Cpeabl, BKII0YAs BO3MOMKHOE
BO3JEHCTBHE BELIECTB, COACPKAIIMXCS B H30JIUPYEMOM O0BEKTE.

He nmomyckaercs mMpUMEHEHHUE TEIIOW3OMALMOHHBIX MATEPHAIOB, COJACPIKALLX
OpTaHWYeCKHe BEUIECTBA, Ul HU3OJNALNMM  KOHCTPYKUMM  00OpydoBaHMS U

TpyGONPOBOIOB, COAEPKAIINX CHIIBHBIC OKMCTUTENN (KUIKHI KHCITOPOJ).
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JInst MeTaJUTMYEeCKIX TOKPHITHIA JOJDKHA MPEAYCMATPHBATHCS AHTUKOPPO3UOHHAS
3alIUTa WM BHIOMpATbCS MaTepHal, HE MOJBECPXKECHHBIA BO3ACHCTBHIO arpecCUBHOMN
CpPEBL.

511 Jns oGopynoBanus W TpyOOMPOBOAOB, IOABEPralOIIUXCs yIAPHBIM
BO3JCHCTBHAM U BUOpAlUK, PEKOMEHAYETCSA IPUMEHATh TETNIOU3O0JIALHMOHHEIE M3IEIUs
Ha OCHOBE O0a3aTBTOBOTO CYMNEPTOHKOTO HJIM acOECTOBOIO BONOKHA HIIH JpYrHE
Marepuanbl, BUOPOCTOMKOCTb KOTOPHIX B YCIOBHSAX O3KCIUIyaraldd HOATBEPXKICHA
pe3yibTaTtaMu I/ICHHTaHI/Iﬁ, BBINTOJIHCHHBIX aKKPEAUTOBAHHLIMU OpraHru3alusIMiu.

Jns oObEeKTOB, MOABEPTarOUIMXCs BUOpAlUy, NMPU NPUMEHEHUW INTYKATyPHBIX
3AIIUTHEIX TOKPHITHI CIIEAYET MPEeAyCMaTprBaTh OKIEHKY IITYKaTypHOIO 3alUTHOIO
MOKPBITHSA C IOCIETYIOLIEH OKPACKOH.

5.12 Tlpu mpOEKTUpPOBaHMH OOBEKTOB C TMOBBIIICHHBIMH CaHWUTapHO-
THTUCHHYECKAMU TPeOOBAaHUSAMH K COACPKAHUIO MBUIM B BO3AYXE MOMEINCHUHA B
KOHCTPYKLHSX  TCIUIOU3ONALMU HE  JIOIYCKAaeTCsl NPUMEHEHHE  MATEPHANIOB,
3arpA3HAOIIMX BO3AYX B MOMEIICHUAX.

Pexomenayercsi npUMEHEHHE TEIION30/ALMOHHBIX U3CIUI HA OCHOBE TOHKUX H
CYNEPTOHKMX MMHEPAIBHBIX (0a3aJbTOBBIX M CTEKJISHHBIX) BOJIOKOH, WM3IEIHUH U3
CYIEPTOHKOTO MUHEPAILHOTO BOJIOKHA B OOKJIaJKaX cO BCEX CTOPOH U3 CTEKJISHHOH
WK KPEMHE3EMHOM TKAHW W TOJA TEPMETUYHBIM 3aIUTHBIM TOKPBITHEM WM APYTHX
Marepuaios, COOTBCTCTBHE KOTOPBIX, YKa3aHHBIM CaHUTApPHO-TUTUCHUYCCKUM
TpeOOBaHMAM  MOATBEPKACHO pe3yJibTaTaMu UCOIBITAHWH,  BBIMOJHEHHBIX
AKKPECAUTOBAHHBIMA OpraHU3aliusIMH.

5.13 B KOHCTPYKIMSX TEIUIOBOH H30JIALNM, TIPETHA3HAYCHHBIX IS 00ecneueHus
3aJaHHOM TEMIepaTypsl Ha NMOBEPXHOCTH W3OJIAIMH, B KAU€CTBE MOKPOBHOIO CHOS
pPEKOMEHIYETCS MPUMEHATh MaTepuaibl CO CTEHNECHBIO 4epHOTH He Hmwke 0,9 (c
K03(DPHUIHEHTOM U3NydeHHsT HE HIDKE 5,0 Br/(M>KY).

5.14 He pnomyckaercsi MPUMEHEHHE METAJUIMYECKOTO MOKPOBHOTO CIIOSI TMPH
noA3eMHOH OeckaHaIbHOH NPOKIAAKE U MPOKIAAKE TPYOOIPOBOAOB B HEMPOXOMHBIX

KaHaJiax.
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HOKpOBHLIﬁ CJIOIl M3 TOHKOJIMCTOBOIO MeETajuia ¢ Hapy>XHbIM TTOJIUMCPHBIM

MOKPHITHEM HE JONYCKAcTCd MPUMEHATH B MECTaX, MOJBEPKCHHBIX MNPIMOMY
BO3ACICTBHIO COTHEYHBIX JIYUCH.

5.15  TlokpoBHHI  cjoii  JONMyCKaeTci  HE  NOpeAycMaTpuBaTb B
TETTON30JIALMOHHBIX KOHCTPYKIUAX HA OCHOBE W3AENUN U3 BOJOKHUCTHIX MaTepUasoB
C TOKpHITHEM (K3LIMPOBAHHBIX) W3 AIOMHUHHUEBONH (OJNIBIH WIM CTEKJIOTKaHH
(CTEKIIOX0JICTa, CTEKJIOPOTOKM) M BCHECHEHHOTO CHHTETMYECKOTO Kaydyka Uit
U30/IMPYEMBIX OOBCKTOB, PACIOJIOKCHHBIX B IOMEIICHUSX, TOHHENIX, MOJBAaNaX U
YyepJaKax 3/1aHui, U TpU KaHaIbHO MPOKIaake TPYOOTIPOBOOB.

5.16 Ilpu npuMEeHEHHH TETUIOM3OJILMOHHBIX MAaTEpPUAIOB U3 BCIEHEHHBIX
TOJIMMEPOB € 3aKPBITHIMU TTOPaMHU HEOOXOUMOCTE TIPUMEHEHHS MApOU30JISALHOHHOTO
crnost momkHa ObITE 000CHOBaHA pacyeToM. IIpH HCKIIOUEHMH MApOH3OJISLHOHHOTO
CJIOS CNENYET MpPEAyCMaTpUBaTh I€PMETH3ALMI0 CTHIKOB HM3JCIHI MaTepuajamH, He
MPOoIMyCKarolmuMKu BOAAHBIC ITAPEIL.

5.17 Tennou30sIUOHHBIE KOHCTPYKIMH W3 MATe€pUaJioB C TPYINIO rOpPrOYecTH
I'3 u I'4 He pomyckaercsl TpeaycMaTpuBarh is o0OpydOBaHUS M TPYOONPOBOJOB,
PacIIONIOKEHHBIX:

a) B 3JaHMAX, KpoMe 37aHui IV CTeneHH OrHeCTOHKOCTU, OJHOKBAPTUPHBIX
SKUJIBIX JOMOB M OXJIKIAEMbIX HOMEIIEHHI X0I0 IbHUKOB;

6) B HapYyXHBIX TEXHOJOTWUCCKHX YCTAHOBKAX, KPOME OTACIBHO CTOAIICTO
obopyaoBanus;

B) Ha JCTaKaJax M TajepesXx TNpH HaAIAM Kkabeneii W TpyOOmpOBOIOB,
TPaHCIOPTHPYIOIIUX FOPIOYME BELIECTBA.

Ipn >ToM pomyckaeTcs IPUMEHEHHE TOPIOYNX Marepuanos rpynmsl I'3 wmm I'4

- MAPOU3OJIALHOHHOTO CJIOS TOJMIUHOM He OoJtee 2 MM;
- CJI0S1 OKPACKH WJIH IUICHKH TOJLMHOM He Gonee 0,4 MM;
- TIOKpPOBHOTO CJIOS TPYyOONPOBOJIOB, PACIMOJOKEHHBIX B TEXHHYECKAX

MOJABAJIbHBLIX JTAXKAX M TOANMOJBAX C BBIXOAOM TOJIBKO Hapy)Xy B 3JaHUAAX I ul
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cTeneHell OrHECTOWKOCTH MpPU YCTPOMCTBE BCTABOK JUIMHOM 3M K3 HETOPHOYHX
MaTepuaioB He 6osee ueM depe3 30M IIHHEL TPYOOIIPOBOAA;

- TEIUIOU30/ALMOHHOTO CI0S K3 3QIMBOYHOIO ICHONOJMYPETaHa IpU
TIOKPOBHOM CJIO€ M3 OIIMHKOBAHHOM CTaM B HAPYKHBIX TEXHOIOTHYECKAX YCTAHOBKAX.

TToxpoBHEI cioit w3 cnaboroprounx Marepuasiop rpymmel 'l u T2,
IPHMEHSIEMBIX JUTS HAapy>KHBIX TEXHOIOTMYECKHX YCTAHOBOK BHICOTOH 6 M U Ooee,
JOJDKEH OBITH HA OCHOBE CTEKIIOTKAHH.

5.18 TennoBas wu3onsAlMs TPYOONPOBOJAOB W  OOOpYAOBaHWA  HOJKHA
obecneunBath 0€3yCIOBHOE BHINONHEHHE TpeOoBaHMIT OE30MAaCHOCTH M 3alUTHI
OKPY’KaroIIel CpEbI.

Hna TpyOOIPOBOIOB HAJ3EMHOH  DPOKJIAAKA npyH  NPUMEHEHHH
TEIUION30JLIIMOHHEIX KOHCTPYKIMI U3 TOprouMX Marepuainos rpynmsl I'3 u I'4, cneayer
HpeaycMaTpHUBATh:

- BCTAaBKU JJTMHOM 3 M W3 HErOPIOHYMX MarepuasioB He Oonee yeM uepe3 100 m
JITMHBL TPyOOmpoBoaa,

- Y4acTKM TEIIOU3OJIILHOHHBIX KOHCTPYKIMM K3 HETOPIOUMX MAaTepuaioB Ha
PacCTOSHUM HE MEHEE 5 M OT TEXHOJIOTHMYECKHX YCTAHOBOK, COJACPKAIIMX TOPHOYHE
ra3bl U KUJKOCTH.

IIpu nepeceueHnu TPyOONPOBOAOM IPOTHBONOXKAPHOM IIperpambl ClaeayerT
IpeIyCMaTpHUBaTh TEIUIOU3ONSLMOHHBIE KOHCTPYKLUHUK M3 HETOPIOYMX MAarepualoB B
mpenenax pa3Mepa IpPOTHBONOXKAPHON Nperpasl.

TIpy npuUMEHEHWH KOHCTPYKUMH TEIUIONPOBOAOB B TEIUIOBOH H30MSLIMU U3
TOPIOYMX MAarepuajoB B  Heroprodeit o0ojouke moOmyckaeTcs He Jearh
IIPOTHBONOKAPHBIEC BCTABKH.

5.19 [lns snemenToB 000pyAoBaHUs. U TPYOOIIPOBOIOB, TPEOYIOIUX B MPOLECCE
SKCIUTyaTallifl CHCTEMATHYECKOTO HAONFOJCHMS, CIEAYeT IPEAyCMaTpuBaTh cOOPHO-
pa3OOopHbIE ChbeMHbIE TEIUION30JIMOHHbIE KOHCTPYKIUH.

CbeMHBIE  TEIUIOM3ONALMOHHbIE KOHCTPYKUMH JODKHBI TNPUMEHSTBCA UL

M30JISILUH JTFOKOB, (DIAHIIEBBIX COCTWHEHMH, apMaTyphl, CATBHUKOBEIX M CHIBGOHHEIX
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KOMIICHCATOPOB TI)YGOITPOBO)IOB, a TaKXKC B MCCTax HSMCPCHI/Iﬁ 1 TIPOBEPKU COCTOAHUA

H30JIAPYEMBIX IOBEPXHOCTEH.

520 Wzpenus 13 MuUHEpalibHONW BaThl (KAMEHHOM Barbl M CTEKIOBONOKHA),
NPUMEHAEMBIE B KAYECTBE TEIUIOM3ONAIAOHHOTO CJIOA Uil TPyOONnpoBOAOB NOA3EMHOM
KaHABbHON MPOKITAAKH JOJDKHE OBITH THAPOGOOH3HPOBAHBI.

He nonyckaercs MpUMEHEHWE TEILUIOM3OJSILHMOHHBIX MAaTEPHAOB MOABEPXKECHHBIX
JECTPYKLIMN TIPH B3aUMOJEHCTBHM ¢ Biaroft (acbectocoaepkaias MaCTUYHAsT W30JIALS,

H3ACNUA N3BECTKOBO-KPEMHE3EMHUCTERIC, TICPIIUTOLICMCHTHBIC U COBCHHTOBI;IC).

521 Tlpu nNpOEKTUpOBaHWH TEIUIOBOI HW3OMALMA  CIEAYET YYUTHIBATH
BO3MO)KHOCTb KOPPO3HOHHOTO BO3JEHCTBHS TEMJIOM3OISALMOHHOTO MAaTepHala WIN
BXO/MIIUX B €r0 COCTAaB XUMUYECKUX BELIECTB HA METAUIMYECKHE IOBEPXHOCTH
00opyaoBaHus U TPyOONpPOBOJIOB B MPUCYTCTBUH Biard. B 3aBUCUMOCTU OT MaTepuana
W30IUPYEMOM IOBEPXHOCTH (CTalb YIJIEPOAUCTas, CTajlb JIETUPOBAHHAsS, LBETHBHIE
METALTEL W CIUIaBbl) W BHUAA KOPpO3WHM (OKMCIICHUE, LIENOYHAs KOPPO3Hi,
PacTPECKUBAHUE II0J, HANPSXKCHUEM) B TEXHUYCCKOM 3aJaHUM HAa MPOECKTHPOBAHHE
CJIEAyeT yKa3bIBaTh TPEOOBAHUS MO OTPAHUYECHHIO COAEPKAHNS B TCIUIOM30JISLIHOHHOM
Marepuane BOAOPACTBOPUMBIX XJIOPHUAOB, (TOPHIOB, CBOOOAHBIX mienodyeih u pH

Marepuana.

6 TpeOoBanust 6e301aCHOCTH P NPOEKTHPOBAHMM TEILIOBO# H30JISIHH

6.1 PacueTHbIC XapaKTePUCTHKH TEIUIOH3OJIIOHHBIX MATEPHAJIOB W H3/EIIHi,
TOpUMEHSEMBIX JUI H3OJIIAH  OOOpYIOBaHUA W TPyOOHNpPOBOAOB HAA3EMHOH U
HOM3EMHON MPOKJIAIOK CICAYyeT IPUHAMATH € YYETOM INIOTHOCTH B KOHCTPYKIIHH,
BJI&JKHOCTH B YCJIOBHUSX JKCIUTYaTAIlWK, [IIBOB M BJIMSHHS MOCTHKOB XOJOJa JIEMEHTOB
KPEIICHNSL.

6.2 Jlns TEmIon30JAIAOHHBIX KOHCTPYKLMH, MOABEPraloNXCs BO3ICHCTBAIO
ArpeCCHUBHBIX CPE, CICAYET MPEeNyCMATPHBATh 3AlIUTY METAUIMIECKUX MOKPBITUI OT

KOPPO3HHL.

HpI/I HCIIOJIb30BAHWH B KQYE€CTBE IIOKPOBHOI'O CJI0s CTAIHA TOHKOJIUCTOBOM

OLIMHKOBAHHOM TOJILLMHA LINHKOBOTO TIOKPHITHS BHIONPAETCA C YIETOM CTETICHH
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arpeCcCUBHOTO BO3/ICHCTBYS CPEIBI M IIPE/ATIOIAracMOTO CPOKA CIIY>KOBI HOKPOBHOTO

cJ10s, HO HE MeHee 20MKM.

IIpu npuMeHEHUN B KA4ECTBE IIOKPOBHOTO CJIOS JIMCTOB U JIEHT U3 AIIOMUHUS U
ATOMUAHHEBBIX CIUIABOB M TEMJIOM3OJSALUOHHOTO CJI0S B CTaJbHOM HEOKPallCHHON
CeTKe WM IIPU YCTPOMCTBE Kapkaca ClIeAyeT IIPeAyCMaTpUBaTh YCTAHOBKY IIOJ
MOKPOBHBIH CIIOH MPOKIAaAKK U3 PYJIOHHOTO Marepraia Wil OKPacKy MOKPOBHOTO CIIOS
W3HYTPH OUTYMHBIM JIAKOM.

6.3 Tlog MOKpOBHBIA CJIOH M3 HEMETAVIMYECKHX MAaTEPUAIOB B NMOMEIICHUAX
XpaHeHus U nepepadoTKu MUILEBBIX MPOAYKTOB CIEAYET MPeAyCMaTpUBaTh YCTAHOBKY
CETKH CTAJIBHON W3 MPOBOJIOKH JIUAMETPOM HE MeHee 1 MM ¢ sueiikaMm pasMepoM He
Gonee 12x12 mm.

6.4 KOoHCTpYKLMS TEMIOBOH M3OMSALMH TO/DKHA MCKII0YaTh €€ Ae(hopMaIuio 1
CIHON3aHME TEMJIOM30/SIMOHHOIO €10 B IIpOLiECCE OAKCIUlyarauuu. B cocrase
TEIUIOM30/LIIMOHHBIX KOHCTPYKUME o0opydoBaHus ¥ TpyOOIPOBOAOB  CledyeT
OpelyCcMaTpuBaTh  ONOPHBIE  JIEMEHTHI W PasrpykalolMe  yCTpOICTBa,
ofecreyuBarOIe MEXaHWIECKYI0 IIPOYHOCTb M OKCIUTyaTalOHHYI0 HAJEKHOCTb
KOHCTPYKIHHA.

Ha BeprukanbHbIX YydacTKax TpPYOONpoBOAOB W OOOPYAOBAaHHS ONOPHBIE
KOHCTPYKLMH CIIEAYET MPeayCcMaTprBarh yepe3 Kaxkaple 3 —4 M 10 BBICOTE.

6.5 B KOHCTPYKIMSX TEIUIOBOM HM3OJISLMHU OOOPYAOBaHHMS W TPYOONPOBOIOB C
OTPULIATENIEHBIMA TEMIIEPATyPaMH BEIIECTB HE CIECAYEeT NPUMEHITh METALIMYCCKUE
KPEIEXKHBIC AETad, MPOXOAAINUE 4Yepe3 BCH TOJIIMHY TEMIOU3OMSILMOHHOIO CHOSL.
KpenexHele feranm WIM MX 9acTH ClIeAyeT NPEAyCMaTrpuBaTb W3 MAarepUaloOB C
TETUIONPOBOIHOCTRIO He Oomnee 0,23 Bt/ (M-°C).

JlepeBsHHbBIE KpETEeKHBIE ACTAIM JOJDKHBI ObiTh 0OpaboTaHbl aHTUIMPEHOM H
AHTUCENITHUECKMM COCTABOM.

DIeMeHTB! KPEIUICHUS], M3TOTOBICHHbIE U3 YITIEPOAMCTON CTAM, JOJDKHBI MMETh
AHTUKOPPO3UIHOE MOKPHITHE.

6.6 [eranu, mpeaycMaTpUBaeMble UIL KPETJICHHSA — TCTUIOU30JISIIHOHHON

KOHCTPYKINN Ha TOBCPXHOCTU € OTPHLOATCIIBHBIMH TEMICPATYpPaMH, JO/DKHBI UMETh
15
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AHTHUKOPPO3UOHHOC TOKPBITHC HWJIH HM3rOTaBJIMBATHCA U3 KOppO?:PIOHHO-CTOﬁKPIX

MAaTepHaIOoB.

Kpenexnele jgerany, CONPUKAcCAIOIMECs C HW30JIMPYEMOH TMOBEPXHOCTHIO,
CJIENYET NPeayCMaTPUBATD:

JUTs TIOBEPXHOCTEH ¢ Temmepatypoii ot munyc 40 g0 400°C — u3 yriiepoaucToi
cTany,

JUIsl IOBEPXHOCTEH ¢ Temneparypoii Beime 400 n Hmke munyc 40°C — u3 TOro e
Marepuaa, 4To U U30J1MpyeMas OBEPXHOCTb.

OneMeHTbl KPCIUIEHUS TEIUIOU30JLILIMOHHOIO ClI0S W NOKPOBHOMY  CJIOIO
TETUTOM30IISIMOHHBIX KOHCTPYKIHiT 060py/10BaHAs U TPYOOMPOBOJIOB, PACTIOI0KEHHBIX
Ha OTKPBITOM BO3[yX€ B PallOHAX ¢ PaCUeTHOH TEMIEPATyPOH OKPYKAIOWIErO BO3AyXa
Hike munayc 40°C, cieayer IPUMEHSTH U3 JIESTHPOBAHHOM CTaM WITH ATFOMHHHUS.

6.7 KoHCTpyKuMsl MOKPOBHOTO CJIOA TEIUIOBOH HM30JLSIIUM JOKHA JOMYCKAaTh
BO3MOXHOCTb KOMIEHCALMA TEMIEpATypHBIX AedopMauuii u3oaupyeMoro oorekra u
TEIUI0M30JILMOHHON KOHCTPYKIHH.

TemmepaTypHBIe IBH B 3aIIATHBIX HOKPHITHIX TOPHU30HTATBHBEIX TPYOOTIPOBOOB
CIIeLyeT MPEeAyCMarpuBaTh Y KOMICHCATOPOB, OMOP U IIOBOPOTOB, a HA BEPTHKAIbHBIX
TpyOONpPOBOaX — B MECTAaX YCTAHOBKH OMOPHBIX KOHCTPYKITHIA.

Ilpu  wm3omsmuM  KECTKAMH  ()OPMOBAHHBIMH ~ W3JCHMSIMH  CITEIyeT
OpelyCMaTpUBaTh BCTAaBKM K3 BOJIOKHHCTHIX MAaTepHAIOB B MECTaX YCTPOHCTBA

TEMINEPATYPHEIX [BOB.

6.8 Bpibop martepuana MOKPOBHOMY CJIOK TEIUIOM3OJSIMOHHBIX KOHCTPYKITHIA
obopynoBaHHs W TPYOOIPOBOIOB, PACIIONIOXKEHHBIX HA OTKPEITOM BO3JyXE B paiioHax ¢
pacueTHO TeMmeparypoil okpyxarowmero Bozayxa MuHyc 40 °C u HmKe, cinemyer
NpPOM3BOAUTE C YYCTOM TCEMIICPATYPHBIX TMPEACIOB NPUMCHCHHSA MAaTCpHaioB 110

JCHCTBYIONINM HOPMATHBHBIM TOKYMEHTAM.

6.9 KoHCTpyKIHS KpEIUICHHS TOKPOBHOMY CJIOK0 TCIUIOBOM  M30JSILMA
o0opynoBaHust W TPYOONpPOBOAOB C OTPULATENBHBIMH TEMIIEPATYypaMH BEINECTB
JIOJDKHA UCKITFOYATh BO3MOKHOCTE ITOBPEXKICHUS MAPON3ONAIIMOHHOTO CJIOS B TIPOTIECCe

DKCIUTYaTaIHH.
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6.10 Ina obopynoBanus U TPyOOMPOBOJOB € OTPHIATEILHBIMH TEMIIEPATYpaMHU
[P NPUMEHEHUN NAPOU30JSLMOHHOTO CJIOS M3 PYJIOHHBIX MATEPHAIOB 0€3 CIUIOMIHOM
HAKJIEHKN cleayeT MpefycMaTpHBaTh T€PMETH3AIMIO IIBOB TAPOH30JIALMOHHOTO CIIOS,
TIpA TEMIEpaType H30mupyeMoil moBepxHocTH Hike MuHYC 60 °C criemyer Takxe
OpelycMaTpuBarh IEPMETH3ALMIO IIBOB MOKPOBHOTO CJIOS TEPMETHKAMH WA
TUICHOYHBIMH KIICAMUMHACA MaTCpHaJIaMu.

6.11 Jlna GeckaHAIbHOM MPOKJIAAKH TPYyOONPOBOJOB TEIUIOBHIX CETEH B CYXMX
TPYHTaX, BO3MOXKHO IPUMEHCHUE W3O/MLMU U3 INTYYHBIX (POPMOBAHHBIX W3JEHHUit
(CKOpMymBI,  CETMEHTHl) W3  TICHONONWYpPETaHa WM  TOIUMepOeToHa ¢
BOJOHETPOHUL[AEMEIM IIOKPOBHBIM CJIOEM IPH DTOM TEIUIOM3OJILUOHHBIC HM3JEIUs

CIeayeT yKIaapIBaTh Ha BOJOCTOMKHX U TeMHCp&TypOCTOﬁKHX MaCTHKaX HJIH KICIX.



MCH 24-03-2011
TIPUJIOKEHHE A
(cripaBoYHOE)

HepequL HOPMATHUBHBIX JOKYMCHTOB, HA KOTOPBIC HMECIOTCS CCBIIIKU B TEKCTE

Texaugeckuit pernament EBpA3DC «O Oe30macHOCTH 34aHUNA M COOPY)KEHHIA,
CTPOHUTEJIBHBIX MaTe€praaoB 1 I/I3I[CJTPII7‘I>>

MCH 4.02-03-85 Temutoast ©30.1Us 000PYIOBAHHSA U TPYOOIIPOBOAOB

MCIT 4.02-102-99 TIpoeKTHPOBAHUE TETUIOBOH U30IAINH 000PYAOBAHUS H
Tpy6ONpoOBOAOB
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IMIPUJIOXXEHHUE b
(cpaBoUHOE)
PACYETHBIE TEXHUYECKUE XAPAKTEPUCTHUKH :I‘EH.HOI/ISOJ'I}IL[I/IOI-H—IBIX
MATEPHAJIOB YU U3JEJIN.
TenmonpoBoIHOCTH
Cpensss
HTOTHOCTS B TEILIOU30 SIIIHOHHOTO Marfpnana B Tesmeparypa Tpynma
Marepuan, n3aemme KOHCTPYKIHHA A, BT/(M-°C) mmsa ol
KOHCTPY KK N L o~ | MpuMeHeHHI, °C TOPIOYECTH
w ko | TIOBEPXHOCTEH C TeMIepaTypot, C
i 20 ¥ BBIITIC 19 u HIDKE
Marsl MUHEPATOBATHBIC 90 0,041 + 0,00022 t,, 0,041- [0t Munyc 180 go|Heroproume
TIPOIIHMBHBIC 0,032 (450 mama maroB, HA
100 0,045 +0,00021 t,, 0,044- |TKaHH, CETKe,
0,035 [xoxacte u3
125 0,049 + 0,0002 t, 0,048- [CTCKIIOBOJIOKHA,
0,037 |mo 700 - =Ha
METALTHICCKOH
CCTKC
TIIHMTHI TCIIIIOM30 IIIIHOHHBIC H3 65 0,04 + 0,00029 t,, 0,039-0,03 [Or muryc 60 mo| Heroproune
MHHEPAIBHO BATHI HA 95 0,043 +0,00022 t,, 0,042- (400
CHHTETUYCCKOM CBA3YIOIIEM 0,031
120 0,044 + 0,00021 t,, 0.043- |Or munyc 180 g0
0,032 (400
180 0,052 + 0,0002 t, 0,051-
0,038
TToayuuIMHAPH! X MUTHHAPHI 50 0,04 +0,00003 t,, 0,039- Ot munyc 180 mo| Heroproune
MHUHEPAJIOBATHBIE 0,029 |400
80 0,044 + 0,00022 t, 0,043-
0,032
100 0,049 +0,00021 t,, 0,048-
0,036
150 0,05 +0,0002 t,, 0,049-
0,035
200 0,053 + 0,00019 t,, 0,052-
0,038
Marsr ¥ BaTa U3 CynepTOHKOTO 80 0,032 +0,00019t, |0,031-0,24 [Ot Mumyc 180 mo| Heroprotie
0a3apTOBOrO BOJIOKHA 6€3 600
CBS3YIOILETO
ITHyp TEMIOU30AILHOHHBIH U3 200 0,056 +0,00019t,, |0,055-0,04 [Ot munyc 180 no (HI'-T'1
MHHEPAJILHOH BaThI 600
ITnyp acOecToBBIi 100-160 0,093+0,00019 t,, - Or 20 o 220 I'l
Marsl U3 CTEKIAHHOTO 50 0,04 +0,0003 t,, 0,039- |Or mumyc 60 mo|Heroproume
IITANEIBHOIO BOJIOKHA HA 0,029 (180
CHHTETHYECKOM CBS3Y IOLIEM 70 0,042 +0,00028 t,, |[0,041-0,03
Mars! MPOIIHBHBIC U3 50 0,04 +0,0002 t, 0,037-0,03 |Or munyc 60 mo| Heroproune
CTEKJIIHHOTO IUTANCIBHOTO 300
BOJIOKHA HA CHHTETHYECKOM
CBS3YHOIIEM
Mars! H BaTa U3 CyNepTOHKOrO 70 0,033 +0,00014 t, 0,032- |Ot munyc 180 mo| Heroproune
CTEKJIIHHOTO BOJIOKHA 03 0,024 [400
CBSI3YIOILETO
Tenmon30AUHOHHBIC H3ACTHA H3 130 0,05 +0,0002 t,, 0,05-0,038|Ot munyc 150 mo| Heroproume
TICHOCTEKJIA 350
ApMoneHOOETOH 200-300 0,055 +0,0002 t,,, 0,055 |Or mmmyc 60 no| Heroprounii
300
Tlecok mepaHUTOBBIi, 110 0,052 +0,00012 t, 0,051- |Ot munyc 180 mo| Heroproumit
BCITYYCHHBIH, METTKHIH 0,038 [875
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TennompoBoAHOCTS
Cpensss
TEIUION30JLIIIMOHHOTO MaTepHaJia B
Matepuai, u3aciame [LIOTHOCT® B KOHCTPYKIHH Ay, BT/(M-°C) mma Teumeparypa I'pynna
i KOHCTPYKUH . L o | MpuMeHeHHit, °C TOPHYCCTH
i kohD | MOBEPXHOCTEH € TeMueparypoi, C
i 20 H BBIIIE 19 u HiDKe
150 0,055 +0,00012 t, |0,054-0,04
225 0,058 +0,00012 t,, 0,057-
0,042
TemIon30IAHOHHbIC H3ACIHA U3 30 0,033 +0,00018 t,, 0,032- |0t mumryc 180 mo|l'3 -T4
MEHOTIO ICTUPOJIA 0,024 |70
50 0,036 +0,00018 t,, 0,035-
0,026
100 0,041 +0,00018t, | 0,04-0,03
TemIou30IAUOHHbIC H3ACIHA U3 40 0,030 +0,00015 t,, 0,029- Ot mMunyc 180 o I2-174
TICHOTIOIMYPETAHA 0,024 (130
50 0,032 +0,00015 t,, 0,031-
0,025
70 0,037 +0,00015 t, 0,036-
0,027
T ———— 200-250 0,047 +0,0002 t, 0,047 ?STOMHHyc 60 10 I'1
Temou30IAMHOHHBIC H3ACTHS U3 60-80 0,034 + 0,0002 t,, 0,033 |Or muHyc 60 mo Ir'l-r3
BCIICHEHHOT'O Kay4yKa 125
Tenmou30ISIIHOHHBIC U3ACTHA U3 50 0,035+ 0,00018 t,, 0,033 |Or muHyc 70 mo 314
TICHOTIOIMITHIIEHA 70
Ilpumeuanusn

1 CpenHsis TeMneparypa TeIUIOU30 BIHOHHOTO cJos;, °C:

tn = (tz740)/2 - Ha OTKpBITOM BO3MyXE B JETHEE BPEMs, B NMOMELNEHHH, B KAHANAX, TOHHEIX, TEXHHUECKHX
TOAMOJIBAX, HA YePAAKAX H B MOJBAIAX 3AAHUIA,

tm = tz/2 - HAa OTKPHITOM BO3yXe, BO3AYXE B 3MMHEE BPEMd, TAE ty - TEMNEPATypa CPEObl BHYTPH H30JHPYESMOTO
o6opyxoBaHus (TPyOOIPOBOIa).

2 Bojpluee 3HAYCHHE PACUCTHOM TEILUIOMPOBOAHOCTH TEIUIOM30/LIIMOHHOTO MATEPHANA B KOHCTPYKIHH I
TOBEPXHOCTEH C TeMueparypol - 19 °C u Huke OTHOCHTCA K TEMIIEPATYPE H30IMPYCMOH MOBEPXHOCTH OT MUHYC 60 10 19
°C, MeHsbIICE - K TeMIeparype MuHyC 61 °C u HIDKE.
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IMPUJIOXKEHVE B

(pexomMeHOyeMoe)

METO/IbI PACUKETA TEILIOBOM U30JISIIIHN OBOPY/IOBAHUA U
TPYBOIIPOBO/IOB

1. PacuérHbie (popMyJibl CTALLHOHAPHOMH TeNIONepeIaYd B TEMJIOH30/AIHOHHBIX KOHCTPYKUHAX

IIoBePXHOCTHAS JIOTHOCTh TEIIOBOrO MOTOKA Yepe3 IUIOCKHE MOBEPXHOCTH PACCYHTHIBACTCS IO
tdopmynam:

OJTHOCJIOMHAS TUIOCKAsT CTEHKa

—_— t@ — tﬂ
=R TR R’
en+ cm+R43+ H (1)
MHOTOCJIOMHAS TUIOCKAas CTEHKA U3 # CJIOEB
J— te - tH
qF - n >
R,+R,+> R +R,
i=1 )
JIMHEHHAas: JIOTHOCTh TEIUIOBOr0 IMOTOKA qepez umnﬂupul{ecxne HOBerHOCTH paCClIl/ITbIBaeTCﬂ
o popmyam:
OJHOCJIONHAS UMINHIPUYECKas CTEHKA
q — tg B tH
L~ L L L L
R +R, +R +R, 3)
MHOTOCJIOMHAS UMJINHAPUYECKAs! CTEHKA U3 1-CJIOEB
t —t
— 6 H
qL - n 4
L L L L
R. +RL +> R +R,
i=1 4

IIe ¢r - TMOBEPXHOCTHAas IUIOTHOCTH TEIUIOBOTO IOTOKA HYepe3 IUIOCKYH TeILIOH30JISIUOHHYI0
KOHCTPYKLHIO, BT/M%;

1, - TEeMIIEpaTypa Cpeabl BHYTPH H30JHpyeMoro obbekra, °C,
1, - TeMIeparypa okpyxaroei cpensi, °C;

Ry, - cONPOTHBIIEHNE TEIIOOTAAYE HA BHYTPEHHEH MOBEPXHOCTH CTEHKH H30JHPYEMOro 00beKTa,
20 .
M“-°C/BrT;

R, - TO xe, Ha HAPYKHOH MOBEPXHOCTU TETIION3OJISILIVH, M>°C/Br;

2
R - TEpMUYECKOE COMPOTUBJICHHUE CTEHKHU H30iupyemoro oobexra, M™-°C/BT;
)
R,3 - TO e, IIOCKOro ¢yios usostuuu, m~-°C/BT;

n
izl - [IOJIHO€ TePMHUYECKOe CONPOTHUBIIEHNE H-CIOMHON MIOCKOH H30JIALNY,
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R; - TepMITdeCKO€ CONPOTHBIEHHE i-ro ciiosi, M>-°C/BT,

qr - TNuHEHAasg IUIOTHOCTb TEIJIOBOTO IIOTOKA Yepe3 LMIMHAPHUYECKYIO TEILIOM30JISLHUOHHYIO
KOHCTPYKIIO, B1/M;

L
Ry - mumeitroe TEPMHUYECKOE COMPOTHBJIEHHUE TEILUIOOTAAYE BHYTPEHHEH CTEHKU H30JIHPYEMOrO
obbexTa, M-°C/BT;

L
R _1o JKe, Hapy KHOM uzossiuun, M-°C/BrT;

L
R - nuneiinoe TEPMHUYECKOE COMPOTUBIIEHHE LIMIMHAPUIECKOM CTEHKH M30JIHPyeMOoro oOnekra,
Mm-°C/BrT;
R,
s - TO e, UITHHIPUIECKOTO ¢ost u3ossiiuu, M-°C/BT;

>R
i=1

i= - IOJIHOE JINHEHHOE TEPMUIECKOE COMPOTUBJICHHE H-CII0IHON IIUIMHIPUYECKON H3OALMNY,

L
R JHHEHHOe TepMHUYECKOe CONpoTuBieH e i-ro cnost, M-°C/BT.
B B ypaBrenusx (1)-(4) conpoTuBiieHHs] TEMJIOOTAA4Ye W TEPMHUYECKHE COIPOTHBIICHHS CTEHOK
OIIPEeNeNAI0TCsA 10 hopMyIam:

1
Rsnz—’ RH=L:~ Rm:é‘u?a R =§cm, Ri=ia
1229 a, ‘ a, - Ao @, (5)
P S VRS BPRRRS B
o m;‘:nasn i ! 7Z'd:306H ’ ¥ 277'-1143 d:m ? (6)
Rff;-lnd“ ; RL=L'lndf‘,
AT 2, d o

TO€ Qlgy, Oy - KOIPDULIHMEHTBI TEIIOOTHAYH BHYTPEHHEH MIOBEPXHOCTH CTEHKH H30JIUPYEMOro o0beKTa
¥ Hapy’KHOM MOBEPXHOCTH m3oysiy, BT/(M2°C);

Ao, M, A - KOO(DOHLHEHTH TEIUIOMPOBOLHOCTH COOTBETCTBEHHO MaTepHalia CTEHKH
H30JIUPYEeMOro O0bekTa OTHOCIONHON W3OJALMM, M3OJIALUN i-TO CIOA /M-CJAOHHOHW H30JALUMY,
BT1/(M-°C);,

Ocr, Ops, Oj - TONIIMHA COOTBETCTBEHHO CTEHKM H30JIAPYEMOrO 00BEKTa, OMHOCIONHOMN M30IALNY /-
T'O CJIOsI 1-CJIOWHON U30JBILIUY, M;

cm cm
dy Al BHYTPEHHHUI U HAPY KHBINA THAMETPBI CTEHKU M30JHPYEMOro OOBEKTa, M;

>

U3
d; HapYKHBII 1UaMeTp U30JSLUU, M,
d d

# “ev - HAPYXKHBIN U BHYTPEHHUN AUAMETPBI i-TO CJIOS A1-CIOMHON U30MIALUH, M.

>

PacripeneneHye TemnepaTyp B MHOTOCIIOIHOMN H30MSALMU PACCUUTBIBAETCS O GopMynaMm:
- TeMIIepaTypbl Ha BHYTPEHHEN M HAPYXKHOM MOBEPXHOCTSX CTEHKH H30JHPYyeMOro oOBbeKTa
ILTIOCKOH (OPMBL

cm cm
4

= te - qFRen; H = z;:” - QFRcm; (8)

H
- TeMIepaTtypa L ma Hapy>XKHO! MOBEPXHOCTH MEPBOro CJOS M30JIALMU, HA rpaHule 1-ro u 2-ro
CJ0eB
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H __ 4cm .
L =t"—qpR; ©)
- ¥ Jajiee, HA4YMHAasl CO 2-T0 CJIosi, Ha TpaHuuax (i-1)-ro u i-ro cioes
H
i = (z ) —qrR; (10)
- TEeMIepaTypa Ha HapY>KHOH MOBEPXHOCTH -CJIOs1 N-CIONHON CTEHKH:
H .
=1, +q:R,; (11)

Pacnipenenenus Temneparyp B IIJIHHAPHYECKUX MHOTOCJONHBIX H3OJALUOHHBIX KOHCTDPYKIMSX
paccuuThIBaeTcst mo popMyiam:

tcm —t qLnga t = q]RI .

o (12)
H __ cm L

tl - tH _qLRl ’ (13)

t = (1 1 qLR (14)

~q,R, (15)

3HaueHust MOBEPXHOCTHOM U JIMHEHHOMN MUIOTHOCTH TEILIOBBIX MOTOKOB, BXOMALINX B (opmyJis! (8)
—(15), onpenensitores mo (1) — (4), a repmuteckue conporusiienus - 1o (5) - (7).

Ilp pacuyéTe MHOTOCNOMHBIX KOHCTPyKumit no dQopmynam (2), (4) HeoOxomuMmo 3HATh
K03 (D ULIHEHTBI TEIUIONMPOBOAHOCTH HU30JSILMOHHBIX cJioeB. [TOCKOMIbKY OHM 3aBUCAT OT TEMIEPATypBhl,
JOJDKHBI OBITb HM3BECTHBI CPEJHME TEMIEPaTypbl KaXAOro CJOs, IJA OINpPENeNIeHHs KOTOPBIX
HEOOXOAMMO 3HATh TEMIIEpaTypbl Ha TpaHUmAxX cioes. Jlius WX pacyeTa HCIONb3YeTcsl METON
[OCIIEA0BATENbHBIX NPHOMIDKeHHH, NPEeAyCMATPHBAIOMIMHA HPOBECHHE HECKOIBKHX PAaCUYETHBIX
oneparuii.

Ha mepBoMm oTame, As BCeX CIOEB CPENHSA TeMIeparypa M3OJALMKM NPUHIAMAETCS PaBHOU
NOJyCyMMeE TEeMIIepaTyp BHYTPEHHEH U HApy>KHOW Cpeabl, IpU 3TOH TeMIepaType ONpeaeisieTcs
TEILIONPOBOIHOCTD BCEX TEMJIOM3OJILIMOHHBIX CJI0eB. 3aTeM, 10(2), (4)onpenessioT 3Ha4eHNs ¢r UIH
gr u o (8) — (11) mma mmockoit u no (12) — (15) IMIUHAPUYECKON CTEHOK PacCUUTHIBAIOT
TEMIEPaTypbl Ha IPAHULIAX CIOEB U CPEIHNE TEMIIEPATYPbI KaJKIOrO CIIOs.

Ha BTOpOM 5Tame no HaleHHbIM Ha IEPBOM 3Talle CPEJHUM TEMIIepaTypaMm CJIO€B BHOBb
OIIPEAENSAIOT TEIJIONPOBOAHOCTh BCEX CJIOEB, 3aT€M HAXOAAT IUIOTHOCTH MOTOKOB TEIUIA U CHOBA
PACCUUTHIBAIOT ITOCJIOHHBIC TEMIIEPATYPBL, U TakK najiee 40 Tpedyemoll TouHocTH pacdera. Hampumep,
JIO TeX TOp, MOKa MOCNOHHBIE TeMIepaTypsl Ha k-M H (k-1)-M mare OyayT oTiuuathcs He Oonee ueM
Ha 5%. B mpaxTuueckux pacdyérax I 3TOH LeNl HeOOXOAMMO NpOBeneHue He Gonee 3-4 pacueTHBIX
oneparuil.

2. Pac4éT Ten10Bo¥i H30JS1IHH 000pyaI0BAHHA U TPYGONPOBOAOB

B npaxTuueckux pacuérax TEIUIOBOM M3OJSILMU IPUHHUMAETCS Psifi AOMYINEHMH, ITO3BOJTIOLINX
HCIIONB30BATh yIPOLIEHHEIE pacieTHbIe GOPMYJIbL
ComnpoTuBieHne TEIIOOTAade OT BHYTPEHHEH Cpenbl K BHYTPEHHEH MOBEPXHOCTH CTEHKU
H30JIHPYeMOro OObeKTa A KMAKAX U ra3o00pasHbIX CPed SBJISETCS MPEHEOPEKMMO MajbIM B
CPaBHEHMHU ¢ TEPMHUECKUM CONPOTUBJIEHHEM TEILUIOU3OJSILIMOHHOTO CJIOS U B IPAKTHYECKUX PacuéTax
MOXKET HE YIUTBIBAThCA.
TennonpoBORHOCTE CTEHOK H30IHPYeMOro obopyaoBaHMs U TPYOONPOBOLOB M3rOTOBJEHHBIX M3
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MeTa/Ula B JECATKHA pa3 MpPEeBBbILAET TEIUIONPOBOJHOCTh M3OJALMH, TO3TOMY TEPMHYECKUM
CONPOTHUBIICHUEM CTEHKH, TaKXKe, MOKHO MpeHeOpedb 6e3 3aMETHOIrO CHHKEHHU TOUHOCTH PacyeTa.

C y4éTOM yKa3aHHBIX JOMYLIEHHUI B MPAKTHYECKUX Pacy€Tax JJis ONpeAEIeHUs TEIIOBOro NOTOKa
Yepe3 H3OJMPOBAHHBIE CTEHKH TpPyOONMpOBOMOB M OOOpYHAOBaHHsA HCMOJb3YIOTCA CIEAYIOLHe

(bopMybL:
JJIst TUIOCKUX TTOBEPXHOCTEH U LMJIMHAPUIECKUX JTHAMETPOM oonee 2 M
_ (th - tu )K .
F =~ n >
> R +R,
i=1 (16)
1Jis1 TpyOOIIPOBOZIOB TUAMETPOM MeHee 2 M
(@, -1 )K
qL - n 2
> R' +R;
i=1 17)
rie K - xoohUIMEHT NOMOJHUTENbHBIX IOTEPb, YUUTHIBAIOIMH TEIUIONOTEPH  Hepes

TETUIOMPOBOAHBIC BKIIFOYEHHSI B TEIJIOM3OJSILIMOHHBIX KOHCTPYKLHUSX, OOYCIIOBIEHHBIX HAJIWYHEM B
HUX KPETIeXXHBIX feTaneii u onop (tabnuua B.1).

Tabnuna B.1 - 3HaveHus ko3¢ PpuuHEeHTA NONOJIHHTENbHBIX NOTEPD AJisi TPYOOnIpoBoaAOB

THI H30JHPYEMOTO 00BCKTA Koadppuument K
TpyOonpoBoabl Ha OTKPHITOM BO3IYXE, B HEMPOXOJHBIX KAHAAX, TOHHEAX H MOMEIICHHAX:

a. CrapHble Ha MOJBIDKHBIX ONOPAX, YCJIOBHBIM IMPOXOJOM, MM:

10 150 1,2
150 u Gomee 1,15
6. CrapHbIC HA OABECHBIX OMOPAX 1,05
B. HeMeTamnuieckue Ha MOABIKHBIX H MOABECHBIX OMOPAX 1,7
Tpy6onpoBo 161 OeCKAHATHHON MPOKIAIKA 1,15

Tepmueckoe CONPOTHBIIEHHE CIIOEB TEIOBOIT H30JISILIMU U CONPOTHBIICHUE BHEIHEH TEILIOOTAAaYE
B (16), (17) onpenmensierca mo ¢opmynam (5), (6), B KOTOPbIX TEMJIONPOBOAHOCTb W3OJALMHU
NPUHUMAETCS [0 MPWIOKEHUI0 b, a k03 (ULMEHT TemnooTnauyn Ha MOBEPXHOCTH M3OJSLUH - 1O
tabmmue B.2.

TaGnuua 2 - 3uavenus ko3dpduuuenta Tennooraaun o, Br/(M>°C)

B 3aKpeITOM NOMEICHHH Ha OTKPBITOM BO3IyXe TPH
Vizomupo i OGBOKT IToxpeiTua ¢ HU3KHM | TTOKpBITHA C BHICOKHM CKOPOCTH BeTpa’, M/C
k03¢ dHIHEHTOM ko3 dumeHTOM
I/[3J'ly'-leHI/[}Il M3y YECHHA 5 10 15
T'opusoHTaIBHBIE TPYOOTIPOBOABI 7 10 20 26 35
BeprukambHbie TPyOOTIPOBOIBL, 8 12 26 35 52
000pyJ0BAHHE, IIOCKASI CTCHKA

' K HHM OTHOCATCS NOKDHITHS M3 OIMHKOBAHHON CTANH, JIHCTOB ATIOMHHHEBBIX CTIABOB H AMOMHHHSA C OKCHITHOM
TUICHKOH.

* K HHM OTHOCATCS INTYKATYPKH, ACOCCTOIICMEHTHBIE TIOKPHITHSA, CTEKJIOMIACTHKH, PATHIHBIE OKPACKH (KPOME KDACKH
C AMOMHMHHEBOH Iy APOH).

> TIpu OTCYTCTBHE CBCICHHI O CKOPOCTH BETPA MPHHHUMAIOT 3HAYCHHS, COOTBETCTBYIOMHAE CKOPOCTH 10 M/C.

IMpu pacuére TEIIOBOH H3OALMH OOBEKTOB, PACHONIONKEHHBIX IOA 3€MIIEH, YUUTBIBAETCS HX
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TEIIOBOE B3aMMOJEHCTBHE C MACCHBOM OKPY2KAaIOIIEro rpyHTa.

IInoTHOCTE TEIIOBOrO IOTOKA qgepe3 TEILUIOU30JIAIUMOHHBIC KOHCTPYKIMHY, I'PaHUYaIUE€ C I'PYHTOM,

ompenensiercss o ¢opmynam (1) — (4), B KOTOPbIX TEPMHUYECKHE CONPOTUBJIEHHs BHEIIHEH
L
TEIIooTAaYe R, ¥~ # 3aMEHSIIOTCS TEPMUYECKUM CONPOTHBIICHUEM I'PYHTA.

B o0mem ciydae TepMHYECKOE CONPOTHBICHHE TPYHTa 3aBHCHT OT KOH(QUIypauuud u
PACTIONIOJKEHUST H30JIUPYEeMOro OOBEKTa B MAacCHUBE IPYHTA, €r0 TEMIIEPATYPbl U TEILIONPOBOAHOCTH,
YTO BJIMACT HA PACOPCACTICHUEC TECMIIEPATYP U TCIJIOBbIX ITIOTOKOB B TEIIJIOU3OJSIMUOHHOM CJIO€.

B uH)XeHEpHBIX pacuérax MPUHUMAETCS JOMyIeHne 00 OJXHOMEPHOCTH TEMIIEPAaTypHOrO IOJIS B
TETUIOU30JISIIMOHHOM CJIOE, YTO MO3BOJSIET C JOCTATOYHOM IS MPAKTHKU TOYHOCTBIO HMCIIOIb30BAaTh
bopmynbr (5) — (7) mast pacuéra TEPMUYECKOTO CONPOTHBJIEHHS IUIOCKMX W LMJIMHAPUYECKUX
TETION30JISILUOHHBIX KOHCTPYKIMH MMOA3EMHBIX 00BEKTOB.

2.1. PacueT TOJNIMMHBI TENJIOBOI H30JISIIHH 110 HOPMHPOBAHHOI
ILUIOTHOCTH TEIIOBOI0 MOTOKA

H H

PacueT TONIIKMHBI TEIIOBON U30JISALNH [0 HOPMUPOBAHHOM MIOTHOCTH TEIUIOBOro motoka - 9, 9r
UTS] ONHOCJIOWHBIX KOHCTPYKI[U BBIMOJHSAETCS 1O CIERYOIUM (popMyiam.

JUJ1st TUTOCKYX U LMJIMHAPUYECKUX TIOBEPXHOCTEH ¢ IuamMeTpoM 2 M u Gonee ucnonb3yercst hopMya

K(t —t
5143:1’143 (gH H)_RH ? (18)
qr

L
Tabnuna B.3 - OpueHTHPOBOYHBIE 3HAUEHHSI R, , M-°C/Bt

BHyTpH noMeIneHui
VYCIOBHBIIH JL1s1 MOBEPXHOCTEH C MATTBIM JI711 MOBEPXHOCTCH C BRICOKHM Ha otkpriToM Bo3myxe
JTHAMETP k03 PHIECHTOM H3TyISHUA K03 OULHEHTOM M3y YCHHS
TPYOBL, MM [P TEMIEpaType TemioHocure, °C
100 300 500 100 300 500 100 300 500
32 0,50 0,35 0,30 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 0,10 0,07 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 0,04 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 0,03 0,03
250 0,13 0,10 0,09 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 0,03 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 0,06 0,05 0,04 0,02 0,02 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 0,02 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 0,017 0,015 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 0,015 0,013 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 0,013 0,012 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 0,011 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 0,011 0,010 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 0,006 0,006 0,005
ITpumeuanusn

L
1 JIyi1 mpoMe Ky TOUHBIX 3HAUYSHHH THAMETPOB H TEMIICPATYPBI BEIMUHHA ~ # ONPEACIACTCS HHTCPIOILAHCH.
2 Jina Temmepatypsl Temnonocurens mke 100°C mpuamMaroTes aanHbIe, cCooTBeTCTBYIONHE 100°C.
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Jlist OMHOCNONHBIX [IMIHHAPUYIECKHUX TIOBEPXHOCTEH AHaMeTpoM MeHee 2 M 1o hopmye:

K (t
q;

KospurmenT nomonHUTENBHBIX TEIUIOBBIX NoTepb K uepes omopsl TpyOompoBosoB B pacuére

TOJILIMHBI TETUIOBOM WU30JBILUH IO HOpMaTI/IBHOf/i TUIOTHOCTH TEIUJIOBOr'O MOTOKA NPUHHUMACTCA PaBHbIM
L.

nB=2x-1

uz

L) -RI |, (19)

ITpu pacuére no popmye (19) npenBapuTENsHO ONPeAeNsAOT Benuduty In B |

cm
B d’"+206,,
dcm L
rze, n . [IpubnuskeHHbIE 3HAY€HUs ~ * TPUHUMAKOTCS 110 TabJuULE 3.

3aTeM HAXOMAT BEMUYUHY B U ONpenesiioT TpeOyemMyo TONMHMHY H30ISLHH 110 popMmyie

5 = de (3-1)’
2 (20)

B,,]'Iﬂ ,Z[BVXCJ'IOI‘/‘IHI:IX TETIIOU3OJIAITMOHHBIX KOHCTDV](L[I/Iﬁ pacuer TOJIIIHUHbI CJIOEB o
HOpMI/IpOBaHHOﬁ TJIOTHOCTHU TEILUIOBOI'O IIOTOKA MMPOU3BOAUTCA B CJ'ICT.[y}OH.ICﬁ IIOCIEA0BATCIBHOCTH.

B cmydae, xorma MakCHMalbHas TeMIepaTypa NPHMEHEHHS ONHOIO M3 BBIOPaHHBIX
TEIUIOM3OIALMOHHBIX ~MaTepPUaloB HIDKE TEMIepaTypbl CTEHKH H30JHMPyeMOro OOBEKTa B
IBYXCJIOMHBIX TEIJIOM3OJIALMOHHBIX KOHCTPYKIUAX, B KaueCTBE MEPBOTO CNOs, Ha H3OIHPYEMYIO
NIOBEPXHOCTD yYCTaHABIIMBACTCS MaTepHall ¢ OoJiee BBICOKOH JOIMYCTUMOI! TeMIEpaTypoil MPIMEHEHHU.

TommuHa mepBOro CIIOsI ONPENeIsIeTCs] 3 YCIOBHUS, 4TOObI TEMIIepaTypa MexxAy 0OOHMH CIOSIMU t),
2 HE TIPEBBIIaIa MAKCHMATLHON TEMITepaTypsl IPUMEHEHHT OCHOBHOT'O H30JIALMOHHOTO MaTepHala.

JUist TIOCKON CTEHKM M LIMITMHAPUYECKMX OOBEKTOB C JuamMerpoM 2 M u Oonee s pacuera
TOJIMHBI [IEPBOTO CJIOS IPUMEHsIeTCst hopMyia

(l 12)

usl "
F

531=

u
(21
st BTOpOrO ciiost mpumMeHsercs Gopmyia (18), B KOTOPYIO BMECTO 3HAUEHUS t, HOACTABISIETCS ), 2.

Ipu pacuere HUIHHAPUYECKUX OOBEKTOB C AHAMETPOM MeHee 2M - aHAIOTHYHO OXHOCIOHHOH
KOHCTPYKIMH 10 YPABHEHHIO

InB =274, (4, = 12) (22)
q,
5 4425,
1 dcm In
B KOTOpOM H B OnpeﬂeﬂH}OT Be.]'II/IqHHy Bl, 3aT€M HaAxXoOsdaAT B1 U TOJ'[H.[I/IHy HepBOrO
CIIOSL, M:
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_4,"(B -1
2 >

ToJuHa BTOPOro CJI0si ONpeAesieTcs: ¢ moMoubio ¢popmysl (19), B KOTOpOI BMECTO 3HAUEHUS ty
MOJICTABJISIETCS 3HAYCHME t; 2, @ BMeCTO B - B

32 — u3l + 251432 ,
Ay

us

Oy

us.

Omnpenenus InB, HaxXozAT B, a 3aTeM TONIINHY H30JIALHUN BTOPOTrO CIOSA, M:

é‘ — du3l(BZ — 1)
uz2 2 > (23)

Pacuer TpeOyeMoii TOJIIMHBI TEIJIOBOH HU30JSILIMH 10 HOPMATUBHOM IJIOTHOCTH TEILUIOBOI'O MOTOKA
MOJKET OBITH BBIMIOJHEH METOIOM IOCIIENOBaTEIbHBIX MpuOMmbKkeHui. [locnenoparebHOCT paciéra
IUIs ONHOCJIOMHOMN MUINHAPHUUECKON KOHCTPYKLIMU CIEAYIOIIAs.

3anaBascb Ha4yalbHBIM 3HAYEHWEM TOJINMHBI M3OSILMMU Oy, M, OMpenenseMoin TpeOyemoii
TOYHOCTBIO pacuera, Hampumep, 0,001M, ¢ mOMOIIBIO MOCHENOBAaTENbHBIX WAros: 1, 2, 3, 4,..., i nns
TomuuHbl u3ossmu: 81=0ol; 8,=802; 83=3¢3, ..., 0,/=8¢pi MPOU3BOAAT BHIYUCICHHE JIMHEHHOM TUIOTHOCTH

1 2 i
TeroBbIx MoTokoB 9z, 9z ;...; 91 mo ypasHeHHIO
qi — ﬂ-(re - tl,2)
t 1 1 d™+26,° (24)
cm . + ) ln cm
o (d"+26,0) 24, d

H

i
Ha xakmoM miare BBIYMCIEHHI i TPOU3BOOMTCS CpaBHEHWE 9L ¢ 3ajaHHBIM 3HAYEHHEM

H
HOPMATHBHOTO YAENbHOro noToka 4r. TIpu BBIMOMHEHUH YCITOBUS

9, —q; <0, (25)

BBIYMCIIEHUsI 3aKaHYMBAIOTCS, a HaiaeHHasl BeauurHa O=0p/ sIBJISIETCS MCKOMOH, obecrednBaroieii
3aJaHHYIO BEJIMUHHY TEIUIOBBIX MOTEPb.

PacuerHble mapameTpbl TPU ONPENEIeHUU TOJIUHBI W3ONSALHAHA 10 HOPMHUPYEMOH IIOTHOCTH
TEMJIOBOTO TIOTOKA cienyeT npuauMarth o m.1.6.1.1 — 6.1.6 CHull 41-03-2003.

2.2. PacueT TOJIHHBI H30JISILHH M0 32JAHHOMY CHUKEHHIO (MOBBIIIEHUIO) TEMIEPaTyphbl
BellleCTBA, TPAHCIIOPTHPYEMOro TPy0OonpoBoAaMH

L L L
TpeOyemoe TMONHOE TEPMUYECKOE CONMPOTUBIEHME w3omsiuuu R =R+ R tpyGomnposona
JUIMHOM [, M, 1si obecrieueHus 3aJJaHHOTO CHWJKEHHsSI TEMIIepPaTyphbl TPAHCIOPTUPYEMOIO 10 HEMY

BEIECTBA OT HAYAJBbHOM € 10 KOHeuHOH ¢ mpu pacxome BemecTBa (G, KI/4, TermnoeMKocThio C,
kJIx/(kr-°C) onpenensieTcs: U3 BIPAXKESHUMH:

t—t

pu lf zH >2, R = LI,GI; (26)
ol GCln '

{ —t

H
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| 3,6Kl[t" . —IHJ
=ty o p 2

= 27
£—-t 7 GC(@t, 1) @7

rze t, - pac4eTHas TeMreparypa okpyxaroutei cpenst, °C.

L L
Jlst onpepeneHust TpeOyeMOi TONMIIMHBI H3OMALUH Oys, M, 0 HalICHHBIM 3HAYEHHsM R u R
ucnons3yercs popmyiia

H

L L
In B, =274, (RE, — R"), )
IlpuHuMas npuOIMXeHHbIE 3HaveHus R, mo Tabmuue 3 u ompenenss mo dopmyre (28) In B
HaxOoJAT BeJW4uHy B u 3atem no ¢opmyie (20) TONIUHY 30NN

_ d:m(Bl,z - 1)

uszl,2 — 2 >

PacuérHple mapamerpbl NPy OMpeeIeHHH TOJILIMHBI TEIUIOBOH M30JALMU 10 33laHHOH BEIUIHHE
CHIOKeHUs! (TIOBBILIEHHMST) TEMIIEPATYPhI TPAHCTIOPTUPYEMOIO BELIECTBA MpuHUMaroTces o m.6.4 CHull
41-03-2003.

2.3. Pacuer TOJIHHDBI TEILIOBOI H30JIALHH N0 321AHHOH TeMnepaType
HAPYKHOH NOBEPXHOCTH

OmnpeneneHne TOMUMHBI M30JMILMK MO 33/JaHHOH TEMIIEpaType €€ Hapy>KHOH MOBEPXHOCTH typ
[POM3BONUTCSL B TOM Ciy4ae, KOrma H3OMLHsA HYXHA KaK CPEACTBO, INPENOXpaHsIollee
00Cy)KUBAFOLIHIT TIEPCOHAN OT 0XKOTOB.

Pacuér ToNIUHEI TEIoBOH H30JLMH BBIIONHIETCA 10 GopMysiaM:

AJI TNIOCKUX TEINJIOU30JIIIIHOHHBIX I(OHCprKL[I/Iﬁ

_ ;i’ua(te — tn) .
v au(tn _ty) ’ (31)
AT HUIUHAPUICCKUX
d"+265, t —t
mB=n "% 075 .RE.e""n,
dH tn - tH (32)

L
r7ie, OpPHEHTHPOBOYHOE 3HAYCHHE R, NpHUHEMAaeTCcs 1o Tabiuue 3.

cm
S = d"(B-1)
us 2 b
PaccMOTpeHHBIl MeTO SIBISiETCSs NPHONMKEHHBIM. bojiee TOUYHBIE Pe3yJbTaThl MOTYT ObITh
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IOJTy4EeHbl METOOM MOCJIENOBATENbHBIX NPUOIMKEHHH.
Pacuér BeinonHseTcs no popmyie:

In e 20 g 4+ 26,
tB — tn — dH .
t,—t, ) 24, G3)

3amaBascb Ha4YaJbHBIM 3HAYEHHEM TONIIMHBI M30JSILUU Op, M, OMpeneNsieMbIM TpeOyemoii
TOYHOCTBIO pacuera, Hampumep, 0,001 M, mocnenoBarenbHbIMM maramu: 1, 2, 3,.... 7 IJs TONIUH
msomsiui; §1=8¢l; 8,=8¢2; 83=03, ..., 0/=0¢i MPOU3BOAUTCS BHIUHCICHHUE BEJIMYUH!
tg;tn te — tn tg _ t’l te - tn
[, —t, t, -1, L, —1, t,—1

1; 2; 3;...; * /i mo ypasHenuto (33).

tB _tn

Ha xaxxmom mare BBIYMCJIEHUH /i NPOM3BOOUTCS CpaBHeHHe \ 7 /i ¢ 3aJaHHBIM 3HAYCHHEM
t@ - tn
(-t

n H

# . 1Ipu BBIITONHEHUH YCIOBHSL:

ts_tn _ te_tn 20
L=t ). \1L, 1,

>

(34

BBIYMCJIEHUs] 3aKAHYHMBAIOTCSA, a HalleHHas BeIMYMHA O,=O¢i SIBJISIETCS C TOUHOCTBIO 0 1 MM
3a7jaHHOH, ofecneunBaroieil TpedyeMyIo TeMIepaTypy NOBEPXHOCTH U30JALIUH.

PacueTHble MapaMeTphl NPH pacyeTe TONLMHBLI TEMJIOBOM HM30JLMU IO 3aJaHHOM TeMIeparype
MOBEPXHOCTH MpuHuMarores rno m.6.7 MCH 41-03-2011.

2.4. PacueT TOIHHBI H30JISIIHH, MPEAOTBPAMAIOIEH KOHACHCALHIO BJIATH H3 BO31yXa Ha ee
TMOBEPXHOCTH

JlaHHBII pacyeT MPOU3BOAUTCS [ M30JIMPOBAHHBIX OOBEKTOB, PACMONIOKECHHBIX B MOMEIICHUAX U
COJIEP KAIIUX BEINECTBA C TEMIIEPATYPOil HUXKE TEMIIEPAaTyPhl OKPYKAIOILIEro BO3AyXa.

B sToM cnywae wumsomsAnms noipkHa obecnieumBaTh TpeOyeMblil pacyETHBIM Mepenan MeEKAy
TeMIepaTypaMH Hapy>KHOTO BO3AyXa U MOBEPXHOCTHIO MU3OJSILHH (ty - t;), IPH KOTOPOM HCKIIIOYAETCS
KOHZICHCALUs BJIar U3 Bo3ayxa (tabnuna B.4).

Tabnuna B.4 - PacueTHnlii mepenan ty - ty, °C

. oC OTHOCHTEILHAS BIAKHOCTH BO3AYXa, ¢ %

i 40 50 60 70 80 90
10 134 104 7.8 5,5 3.5 1.6
15 142 10,9 9.1 57 3.6 1.7
20 14,8 11,3 8.4 59 3.7 1.8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0
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Pacuér Beimonusercs no Gopmynam:

- JUIs1 IUIOCKOH TTIOBEPXHOCTH

T, —1
12[43 e 7 (53 RH ; 5143 _usn 6/ (t )
tH - tn o, (tn - n) (3%5)

- OJia HHHHHﬂqueCKOﬁ TMMOBEPXHOCTU

P bt t—t

=2 <R WmB=27-4, R -2—=

Uz

TpeOyemast TONIMHA U30JSALME OLPENLIISIETCs! [0 METOAUKE, H3JIOXKEHHOH B pasaene 2.3.

B pacuerax Temneparypy Hapy:KHOI cpernpl ty paBHOI TemiiepaType BO3AyXa B IIOMEIICHUH.

Temneparypy BHyTpeHHeH cpenbl t, U OTHOCHTENBHYIO BJIAKHOCTb BO3AyXa B NOMELICHHH ¢
NPUHUMAIOT B COOTBETCTBHHM C TEXHIMYIECKUM 3aIaHHEM Ha MPOEKTHPOBAHUE.

KospurmeHT TeruooTnauy K HapyKHOH IOBEPXHOCTH H3OMALMH O  NPUHUMAETCS UL
TOBEPXHOCTEH ¢ HU3KUM K0d(duimenToM nanyderus — SBr/(m -°C), Iyl IOBEPXHOCTEH ¢ BHICOKHM
koa(duumenTom usnyuerns — 7 Br/(m” -°C) (cm.npumeuanne k Tabume B .2).

3. PACYET TEILTOBOM M30JIAIUHA TPYBONPOBOJAOB TEILTOBBIX CETEA
3.1 Hapzemuas npoxkjaagka

TemnoBble MOTEPU Uepe3 U30IMPOBAHHYIO MOBEPXHOCTh MOAAIOLIMX K OOpaTHBIX TPyOOHpOBOIOB
TEIJIOBBIX CETeM MM HAI3EMHOM MPOKJIAgKe, MPU M3BECTHOHM TONIIMHE M3OJALUMU Oys, M, CIEAyeT
ompenensats no dpopmyne (17), a TepMuiecKre CONPOTHBIIEHHUS, BXOSIIKE B 3Ty dopmyay, - o (6). B
Ka4yecTBe TEMIIEpaTyp BHYTPEHHEW M HAPYKHOM Cpen ty U ty MPUHUMAIOT PACUYETHBIE TEMIICPATYPBI
TEIJIOHOCHUTEJIS U OKPYIKAIOIIEro BO3AyXa, a KO3 GHUIMEHT TeIUI00TAAYH Oy - 1O Tabuue B.2.

Ilpu ompeneneHHH TOMIMHBI M3OJALHMH TPYOONMPOBOIOB TEIUIOBBIX CETEH 1O HOPMHUPOBAHHBIM
3HAUEHHUSIM TUIOTHOCTH TEIUIOBBIX IMOTOKOB OT MOJAOIUX U OOPaTHBIX TEIUIONPOBOJOB UCIIOJIb3YETCs
METOZIMKA PacyeToB, u3iokeHHas B pasaene 2.1. [Ipu 5ToM pacueTHble TeMIEPaTypPhl TEILIOHOCHTENS
B MOJAMOLIEM i 00paTHOM TPyOONpPOBO/E MPUHUMAIOT O Tabuue B.S.

PacueTHyto TeMmeparypy Hapy>KHOU Cpenbl NPUHHUMAIOT: MPU KPYITIOrOANWYHOH paboTre TemnoBoii
CeTH - CPERHErofioBYI0 TEMIIEpPaTypy HapyKHOrO BO3ZAyXa, NMpH paboTe TONBKO B OTOIHTENbHBIM
HEepHOI - CPEIOHIOK TEMIIePaTyPy OTOMHMTEIBHOro Meprona. PacuerHsiil koadduruenT Temmooraauu
oLy - 1o Tabnuue B.2.

Tab6auua B.5 - CpeaneronoBbie TeMmepaTypbl TeNJIOHOCHTEIS B BOJASIHBIX TeMJIOBLIX
cersx, °C

PacyeTHBIC TEMIIEPaTypHbIC PeskuMsl, °C
TpyGomposox 95-70 150-70 180 - 70
TTomaromuit 65 90 110
QOparHsIit 50 50 50

3.2. IToxzeMHasi NPOKJIAAKA B HEMPOXOAHBIX KAHAJIAX

TeroBple TOTEPH 4epe3 M3OJIMPOBAHHYIO IOBEPXHOCTb JABYXTPYOHBIX TEIUIOBBIX CETeH,
NPOKJIAJBIBAEMBIX B HEMPOXOIHOM KaHajle LIMPUHOH b M BBICOTOH /i, M, Ha riybune H, M, or
MOBEPXHOCTHU 3€MJIH IO OCH KaHAJIA OIPEACILIOTCS IO popMyJie:

L L L (tmu _tH )K .
q,,=49, +q, = Wa G7)
an T 2p
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Temneparypa Bo3ayxa B kanaine ty,, onpenensiercs no dpopmyne:

tgl + t62 + tn
[ = RuL31 + f‘l RuLzz + Rf2 Rmm + RZKP
xan 1 1 1 2
RL L + RL L + Rk
u3l + Rul u32 + Rﬂ2 Rmm + 2p (38)
rae:
RuL31 _ 1 ‘In dl + 25@:31 , Rfﬁ — 1 -In d2 + 251432 :
272'/1143 dl 2”/1u3 d2 (39)
R, = 1 : R, = 1 :
" 27[ak (dl + 251431) ’ ’ 27rak (dz + 25,432) (40)
1
T
7[0!,\» [y
b+h 41

L L
4, 4> - nuHelHbIe MIOTHOCTH TEILUIOBOTO MOTOKA OT MOZAOIIEr0 U 0OpaTHOro TpyOOoIpOBOLOB,
Bt/™m;

d;, d, - napyxuble AUaMeTpPEI TOAAIOLIEr0 H O6PATHOrO TPYGOMPOBOIOR, M,
151, tpo - Temmeparypbl nogaroIero u 06paTHOro Tpydonposonos, °C;
K - ko3 duiueHT 1oNoHUTENbHBIX TOTeph (Tabmuia B.1),

L L
Rusl, R - TEPMITYECKHE COTPOTUBIEHHS M3OJISALIMH MOJAIOINEro M OOpaTHOro TpyOOmpoBONOB,
M-°C/BT;
R: R:

w1, %2 - TepMHUYeCKHe COMPOTHUBJIEHNS TEIUIOOTAAYE OT MOBEPXHOCTU M3OJALMHU ITONAOIIETO U
obparHoro Tpydonposonos, M-°C/BT;
Ryan - TEpMU™ECKOE COMPOTHBNIEHNE TEMIOOTAAYE OT BO3MyXa K MOBEPXHOCTH KaHaia, M-°C/BT;
h, b — BeICOTa ¥ IIMPHHA KaHaJIa, COOTBETCTBEHHO, M,
Ol - KO3((PHLMEHT TerIo0Taa4YH B KaHaJle, NPHUHIMAETCs PaBHBIM 11 B1/(M%-°C);
Aus - TETUIONPOBOAHOCTH U30JIAALMH B KOHCTpyKuuH, BT/(M-°C);
Ousl, Ous2 - TONIIMHBL H3OJSILUK TOJAKILETO U 0OpaTHOro TPyOONPOBOAOB, M;

K

2 - TEPMUUECKOE CONPOTHBJIEHUE rpyHTa, BT/(M:°C), onpenenserca nmo dpopmyiie
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0,25
In| 35 7( "
; h\b
R, = 5 N

57+0,5° |4
h) "
(42)

Arp - TEIUIONPOBOAHOCTD rpyHTa, BT/(M-°C), Tabnuua B.6.
H - riny6una 3anoxeHus1, pacCTOSTHHE OT OCH TPYO A0 MOBEPXHOCTH 3€MIIH, M,

Pacuér TpeOyemoli TONMHBI TEIUIOBOH M3OJSILIMK IO HOPMHPOBAHHOW IUIOTHOCTHU TEILUIOBOTO
NOTOKA B 3aBUCHMOCTH OT TEXHHYECKUX TPEOOBaHHI MOXKET BBIMOJHATBLCA B IBYX BApUAHTAX:

a) ITo HOpMaTHBHBIM JIMHEIHBIM TUIOTHOCTSIM TETLUIOBOTO MOTOKA ZEL " qu , 3aJaHHBIM OTIENBLHO
IUIsL TIOZAIOLLETO M 00paTHOro TPyOONpoOBOAa, B ATOM Cilyyae ONMpeAeNseTcs TONIIWHA U3OSLUU IS
Ka)kaoro Tpybomnposoza.

6) ITo cymMmapHOii HOPMATHBHOI JIMHEHHON TJIOTHOCTH TEIJIOBOTO MOTOKA OT TMOAAIOIIEr0 U

L
obpatHoro Tpy6omnposona - {) 2, B 3ToM ciydae onpenensercs TONIMHA U3OJALHH, ONUHAKOBAS I

oboux TpyOONpOBOIOB .

Pacuém monwunsr uzonayuu no HOPpMAmMuHvIM TUHENHHIM NIOMHOCMAM MENI08020 NOMOKA,

L L
300anHbIM 0miensro O nooarowezo - 4, u obpamnozo - 4, mpybonposoda BLMONHSAETCA B

clenyroLeli mocieoBaTeIbHOCTH.
Ha nepBoM 3Tane pacCYUTHIBAIOT TEMIEPATYPY B KaHaJe Mo GpopmyJie:

tKClH = ZH + K(%L + qZL) ) (Rmn + Rep)9 (43)

3areMm AJs Kaxka0ro TpyOonpoBoaa BBIMUCISIIOTCS 3Ha4eHus 1n By u In B, o popmynam:

t,—t
mﬂ=2ﬂw-%ﬁﬂ—ﬁh (44)
1

tI,—1
InB, =274, | <2t —R" |

@ )

L L
rae NpUOIMKeHHbIE 3HAUCHHUS Riyu R npuHUMArOTCs 1o tabmuue B.3.
Hanee, mocne Bbruucnenuss By u B no ¢opmyne (20) paccuutbiBaioT TpeOyeMble TOJLIHHBI
H30JISILIH ANl TIOfAroUero u oOpaTHOro TpPyOOmpoBOMOB, OOeCme4YMBarOIINe HOPMATHBHBIE

JIMHEIHbIE noTepu TeILIa.

_dB-D o _dy(B-D)

5 1 2 > u3z2 2

Uus.

Tabnauna B.6 - TenionpoBogHocTh rpyHTA
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Bz rpysTa Cpe A TTOTHOCTS, KT, e BecoBoc BIarocoaep:xanue Koadpdumment

’ rpyHTa, % TEIIONPOBOIHOCTH, BT/(M-°C)

ITecox 1480 4 0,86

5 1,11

1600 15 1,92

23,8 1,92

CyrauHOK 8 0,71

1100 5 0.9

8 0,83

1200 15 1,04

8 0,98

1300 15 12

8 .12

1400 15 1,36

20 1,63

8 1,27

1500 15 1,56

20 1.86

8 1,45

1600 15 178

5 1,75

2000 10 2,56

11,5 2,68

I'miaucTeIC 8 0,72

1300 18 1,08

40 1,66

8 1,0

1500 18 1,46

40 2,0

8 1,13

1600 27 1.93

Pacuém monwunvr  usonayuu nooarowe2o u obpamno2o mpyoonpo8o0o8 no  CYMMAPHOT

L
HOpMamuenoiti auneiinoii niomnocmu menio6o2o nomoxa - 412, BT/M, BbINOAHSAETCS METOAOM

MOCJIEIOBATENbHBIX TPpUbIIKeHuit (MeTOTOM noxdopa).

Ha mepBoM 3Tame 3amaroTcss HAa4YaJlbHBIM 3HAYEHHEM TOJIIUHBI HM30JBIIUN Ouwsi = Ows2 = Op |
ONMHAKOBOM AN mojaroiero M obpatHoro TpyOomposoma, u mno ¢opmynam (38) — (41)
PacCYUTBIBAIOT TeMIepaTypy B KaHane. 3areM 1o ¢popmyse (37) BEMUCIAIOT CyMMapHYIO JINHEHHYIO

L
IUIOTHOCTB TEILIOBOI'O MOTOKA ¢ 5 .

ITonydeHHOE pacuéTHOE 3HAUEHNUE CPAaBHUBAIOT C HOPMATUBHOM JIMHEWHON IJIOTHOCTBIO TEILIOBOTO
notoka 1o Ipunoxenuro E, Tabmumer E.7, E.8.

Ha BTOpOM 3Tame yBeNUUMBAIOT WM YMEHBIIAIOT TOJIIMHY H3OJSALMH B 3aBUCHMOCTH OT
pe3ysbTaTa CpaBHEHHS U MOBTOPSIOT pacydeT B TOM K€ MOCIEAOBATENbHOCTH A0 MOJYy4YE€HHS HOBOTO

L
pacu€THOro 3Ha4eHus - ¢ 5 .

. .. L
Pacuér MOBTOPAKOT A0 TEX IOP, MOKA PACHCTHOEC 3HAYCHHUEC MJIOTHOCTHU TEIJIOBOr0O NMOTOKA -C] 1,2

Oynmer OTIIMYaTbCs OT HOPMATHBHOTO 3HAYEHHs - qf 2 Ha 33J]aHHYI0 CTEeNeHb TOYHOCTH pPacyéra,

HanpuMep, He Oosee, yem Ha 1%. IlocnenHee 3HaueHWe O NPUHUMAETCS B KA4e€CTBE PAaCUETHOI
TOJILIMHBI TETUIOBOM M30JISILIUK AJIS1 OAAIOLIET0 U 0OpaTHOro TpybomnpoBoaa.

Ilpu pacueTe TEIUIOBOM H3OJSILUMU ABYXTPYOHBIX TEIJIOBBIX CETEil B HEMPOXOAHBIX KAaHAJIAX
PacCUETHYIO TEMIEPATypy TEIUIOHOCUTENSI B NOAAKIUX U OOpaTHBIX TPyOONMPOBOAAX MPUHHMAIOT MO
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Tabnune 5.

Pacuérnyro Temmeparypy Hapy>KHOH CpeAbl NMPUHMMAIOT PAaBHON CPEAHErOfOBOM TEMIIEpaType
IPyHTa Ha riyOuHe 3anoxeHus TpybonpoBona.

KoadpdmmenT nononHUTENbHBIX TEIIOBBIX NOTeph K mpu pacyére TONIMUHBI H3OALMH IO
HOPMHPOBaHHOM IJIOTHOCTH TETJIOBOTO MOTOKA MPUHUMAETCS PaBHBIM 1.

IIpu paccTogHMM OT MOBEPXHOCTH IPyHTa A0 MEPEKpBITHA KaHama 0,7 M M MEHee 3a PacUeTHYIO
TEeMIIEpaTypy HapyKHOM Cpelibl JOJKHA MIPUHUMATBCS Ta Jke TeMIIepaTypa Hapy»KHOTO BO3JyXa, UTo U
NP HAJT3EMHOM MPOKJIAJKE.

3.3 TloazeMHas GecKaHANBHAS NPOKIAAKA

Temnosble moTepu TPyOONPOBOAOB ABYXTPYOHBIX TEILIOBLIX ceTeil OGeckaHaIbHON NPOKIAIKH,
PaCHONIOKEHHBIX B TPYHTE Ha ONMHAKOBOM PAacCTOSHUU OT MOBEPXHOCTH A0 OCH TPYO H, M,
OMpenesstoTes Mo Gopmynam:

qL — (tel —1 )(Rziz +R’;2)_(tgz { ) Ro
L R+ R(RE, + R RS )

L (teZ_t)(Ru +RK1) (tgl t) Ro

9 = L K L x 9
(RlaZ + R 2)( u3l + R l) IQO (47)
L _ L L
o= T4> (48)
K
roe ¥ - TePMHYECKOE CONMpPOTHBIICHHE TpyHTa mpu OeckaHanpHoii mpokmanke, M-°C/Br,

ornpezensiercs 1o popmye:

. 1 2H
R =——Tn| =+ ,
27, | d ,
(49)
rae d - HapyXHbI AuaMeTp H30JMPOBAaHHOro TpyOOmpoBoAa, M; mojamwoLiero - dj,

obpatHoro - ds;

Arp - TEILIOIPOBORHOCTD IpyHTa, BT/(M-°C);

H - rnyOuHa 3a10KeHuUs - PACCTOSTHHE OT OCH TPYO 10 IOBEPXHOCTH 3EMIIH, M

Ry - TepMHUECKOE CONMPOTHBIEHHE, OOYCIOBJIEHHOE TEIMJIOBBIM B3aMMOJCHCTBHEM MABYX TpYO,
M-°C/BT, onpenensiercst u3 BeIpaskeHHs

(50)

B KOTOPOM K 2 - pacCTOSHHE MEKIY OCSAMH TPYO 1O FOPU3OHTAJIH, M.
OcrayibHble 3HaueHHss BenuuuH B (46), (47) Te xe, uto U B ¢opmyie (39) mnsd KaHanbHOMI
MPOKIAIKH.
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Taxke Kak NIpPH TNPOKJIAAKe IOBYXTPYOHBIX TEIJIOBBIX CeTel B IPOXOIHBIX KaHajaX pacyér
TpeOyeMoli TOJIIMHBEI TEIUIOBOM H30JSIIMM MO HOPMHPOBAHHOW IIJIOTHOCTU TEIUIOBOTO IOTOKA B
3aBUCHMOCTH OT TEXHHYECKHX TPeOOBaHUIT MOXKET BBITOIHATECS B IBYX BapUAHTax:

L L
a) ITo HOpMATUBHBEIM 3HAYEHUAM JIMHEHHON IJIOTHOCTH TEIIOBOro motoka 47 u ¢, | 3amaHHbIM

OTHENBHO TSI MOJAIOINEro 1 00paTHOro TpyObonpoBoaa.
6) Ilo cymmapHON HOPMATHBHOW JIMHEWHO! IJIOTHOCTM TEIUIOBOTO IIOTOK2 OT IOAAIOIIEr0 U

L
obparnoro Tpy6ornposona - 1 .
Pacuém momyunsr uzonayuu mpy6onpo6oooe mennosvix cemeli 6eCKAHANLHOU NPOKIAOKU — HO
HOPMAMUGHBIM 3HAYEHUAM JUHEUHON NIOMHOCMY MeNIo6020 NOMOKA, 3A0AHHBIM OMOeNbHO O

L L
nooaiowezo - | u oopamnozo - 4, mpy6onpoeooa BHIMOMHAOT MO GOPMyIam:

n dl +25u3l _ 272%%312’2;7 t@l _ty - qZLRO _ Ré‘

] - ; (51)

L epl P

dl ﬂ’zp - Zusl ql v
L

]Il dl + 251432 — 27[2’“322'21’ teZ _tn B ql RO _R5 (52)

d,  A,-2A qt »2 )

2 2p u32 2
B d +26,, B - d,+26,,
1 2
Onpenenus ¢ nomouibio (51), (52) 3HaueHus d, 7 d, ,

BBIUUCIISIFOT TOJNINUHBI H30JISILIMH, TAKXKE, KaK U AJIs1 KAaHAJIbHOM MpOKJIaAKu B paszaene 3.2.

Pacuém momyuner usonsyuu nooarowe2o u oopamnozo mpybonpoeoooe 08yxmpyOoHsIX menioesix
cemeil 0eCKaHANbHOU NPOKAAOKU NO CYMMAPHOU HOPMAMUBHON JUHEUHOU NIOMHOCIU MenIo6020

L
nomoxa - C[],z, Bm/m,  BBIMONHAETCS METOAOM TMOC/IEAOBaTENbHBIX MNPHOIKeHH (METOIOM
nondopa).
Ha nepBoM sTame 3amar0TCs HAYaJbHBIM 3HAYCHHWEM TOJIUUHBI H3OJALUMU Owsi = Ows2 = Op |
OMWHAKOBOM ANl mojawolero u obparHoro TpybompoBoma, W mno dopmynam (46) — (48)
. L
PacCUMTBLIBAIOT CyMMapHYIO JIMHEHHYIO MJIOTHOCTD TEMIOBOrO MOTOKA ¢ 5 .

TonyueHHOe pacuéTHOE 3HAUEHHE CPABHUBAIOT C HOPMATUBHOI JIMHEIHON MIOTHOCTBIO TEMJIOBOrO

L
noroka - 412 no CHull 41-03-2003, TaGmuuer 11, 12.

Ha BTOPOM JTane YyBCJIMYUBAKOT HWIIH YMEHBIIAIOT TOJIIUHY MH30JIAUUU B 3aBUCHMOCTU OT
pe3yJbTaTa CpaBHEHHsI U TIOBTOPSIOT PacueT B TOM k€ MOCHeNOBATENIbHOCTH A0 MOJYYCHHs] HOBOTO

L
pacuéTHoro 3HaueHwus -9 » .

. . L
Pacuér MOBTOPAKOT A0 TEX MOP, MOKa pAaCHYCTHOE 3HAYCHHUE IUIOTHOCTH TEIUIOBOrO IOTOKA -ql’z

L
OyzmeT OTIMYAaTBhCS OT HOPMATHBHOrO 3HadeHHs - {2 Ha 3amaHHYIO CTENeHb TOYHOCTH Pacyéra,
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Harnpumep, He Oonee, uem Ha 1%. Ilocnegnee 3HaueHHEe O NPUHUMAETCS B KAYECTBE PACUETHOM
TOJIIMHBI TEIUIOBOH M30JIALMH AJIS NOJAI0IIEro 1 00paTHOrO TPyOonpoBoa.

PacuéTHbIE MapaMeTPhI TEINIOHOCUTENS U HAPYIKHOM Cpebl IJisl pacyuera U3oisuu TpyoOnpoOBOaOB
IOBYXTPYOHBIX TEILIOBBIX CeTell OeCKaHAJbHOI MPOKJIAAKH MPUHUMAKOTCS TAKMMH K€, KaKk U B
HEMPOXOIHBIX KaHANAX.
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