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Baeneuue

Hacrosmuit Cost paBril IO IMPOEKTHPOBAHHUIO TEIUIOBOH M3OJSLHH HAPYKHOH HOBEPXHOCTH
obopynoBaHHss M TpyOOIPOBOIOB, BBIIOJIHEHHE KOTOPBIX oOecrmeyut cobmoaeHue 00513 aTeNnLHbIX
TpebOBaHHH K TENJIO3aIUTE TEIUIOBHIX CETeH, TEXHOJNOTHYECKHX TPYyOONpPOBOMOB IPH CTPOUTENLCTBE,
KanuTaJIbHOM pEMOHTE M 3KCIULyaTalli¥ TEIUIOM3ONSAIHOHHON KOHCTPYKIMH, YCTaHOBJIEHHBLIM
peicrByromM CHull 2.04.14-88 « Terunosas uzossinust 06opynoBanus TpyOonpoBOIOBY .

Pemenne Bonpoca 0 IPUMEHEHUH JAHHOTO JOKYMEHTA IIPH IPOEKTUPOBAHUH U CTPOHTENLCTBE
KOHKPETHBIX 3IaHMH H COOPYXEHHH OTHOCHTCS K KOMIETEHIMH NPOEKTHOH HIIH CTpOIdTCJII;HOI‘/'IK:
opranuzaiuu. B cioydae, eciu NOpPHHATO pelieHHEe O IIPUMEHEHHH HACTOSIIETO JIOKYMEHTa, BCeE
YyCTaHOBJICHHBIC B HEM MPABHJIA SBISIOTCS 00s3aTeNIbHBIMH. UacTHYHOE HCIOJB30BaHHE TpPeOOBaHMI H
NPABHJI, IPUBEACHHBIX B HACTOSIIEM JIOKYMEHTE HE JOITy CKaeTCsl.

B nmammpii CBOJ mpaBWiT BKIIIOYEHBI METOIBI pacueTa TEIUIOBOM M3OJAIMH 000pYINOBaHHS,
TEXHOJIOTHIECKUX TPYOOIpPOBOJOB M TpyGONpPOBOAOB HAN3EMHLIX H TOA3EMHBIX TEIUIOBBIX CeTel;
OpUBEACHBI TabJMIGI TOJNINHH HM30JIIIUH, COCTaBICHHBIE C OpHEHTalued Ha IpHMEHEHHe
BBICOKOI((QEXTHBHBIX YTEIUIMTENEH Ha OCHOBE HOBBIX HOPM ILUIOTHOCTH TEIUIOBOTO IIOTOKA Yepes
M30JIHPOBAHHYIO TIOBEPXHOCTH 060pyROBaHus ¥ TPYOOIPOBONOB, BBEICHHBIX NOCTaHOBIEHHEM [ occrpos
Poccum ot 31.12.97 r. Ne 18-80. o

B paspaGorke Cpoma mpapun mnpuHuManu ydactue:: Ilerpos-Ilenncos B.I'. (pykoBomuTens
pa6oter), Cranxos A.B. (HWU Moccrpoit), I'myxapes B.A. (I'occtpoii Poccum), Bacunsepa JI.C. (IT1
[THC).
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MEXTOCYJAPCTBEHHBIA CBOM ITPABUIJI 110 IIPOEKTUPOBAHUIO U CTPOUTEJILCTRY

INPOEKTUPOBAHHUE TEILUIOBOXA U30JISIIIU
| OBOPYJOBAHMSI 1 TPYBOIIPOBOJIOB

Designing of thermal insulation of equipment and pipe lines

1 O6aacTs npuMeHenust

Hacrosmuit Coj mpaBuil CIeAyeT NPHUMEHATh IPH NPOEKTUPOBAHHHM H MOHTAXE TEILIOBOH
H30JLIIMU HapYXKHOH MOBEPXHOCTH 000PYNOBAHHUA H TPYOOIPOBOJOB C TEMIIEPATYPOH COMEPHAIIMXCH B
HUX BemecTs 0T 50 1o 600 °C ¥ pacnoNoXeHHEIX B 3MaHHAX, COOPYXKEHHAX U Ha OTKPHITOM BO3AYXE, a
TaKxe TPyOOIpOBOJNOB TEIJIOBBIX cereﬁ'upﬁ HAJI3EMHOM MpOKJALKe H IOJ3EMHOM, BBIIOJHEHHOH B

KaHaIax ¥ 0eCKaHaILHO.,

2 Pacuer Tens10BOi H30JISIHH NMPOMBILLJIeHHOro 000PYA0BaHUS,
TPYOONIPOBOAOB U TEILJIOBBIX CeTel

2.1 OcHoBHBIE PacvI€e€THBIE 3ABUCHMOCTH JJIA OIIPECACHCHHSA TCIJIO3AUIHTHLIX

CBOHCTB TEILJIOH3OJISAINOHHBIX KOHCprKHHﬁ

I[JIH TCMJIOBOTO pacyeTa H3O0JIAIHH HCIOJIB3YIOTCI YpPaBHCHHS C'raup[onapHoﬁ TeIuIonepenayn

qgepes MIOCKHUE H KpHBOJIHHCﬁHBIC ITOBEPXHOCTH.

Tennonepenaya mIOCKOH TEIUIOM3OJSALHOHHON KOHCTPYKLHM PAacCYHTBIBaeTCs 1O (GopMmysiam::

COCTOSIIIECH U3 N CIIOEB H3OJAIHUU

Uznanue opunuanbpHoe
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rae: g - HOBEPXHOCTHAA INIOTHOCTH TEINJIOBOTO OTOKA Yepes IVIOCKYIO TEIIOM3O0JIAHUMOHHY IO

“4)

KOHCTPYKIHIO, BT/M%;

t - Temmeparypa cpensl BHYTPH H301Hpyemoro obopynosanus, °C;

B

t - TeMIeparypa oKpyxarowe# cpeast, °C,

"
R,, - TEpPMHYECKOE COMPOTHBICHHE TEMIOOTaYe Ha BHYTPEHHEH ITIOBEPXHOCTH CTEHKH
p30JHpyeMoro o6sexTa, M °C/BT;
R, - TO Xe€, Ha HAPY)KHOM TIOBEPXHOCTH TelUIon3osiuH, M °C/BT;
R, - TEpMHYECKOE CONPOTHBICHHE KOHIYKTHBHOMY MEPCHOCY TEIUIOTHl CTEHKH H30JH- -

pyeMoro ob6sekra, M’ °C/BT;

R,, - TO Xe, IIOCKOI'O CIOS U3OJIAIIHHY, m*°C/Br;

n
ZRi - IMOJHOEC TepMI’I‘{CCKOC COHpOTHBHCHHC KOHIOYKTHBHOMY IIEPEHOCY TCIUJIOTHI n-
i=1

- . : 2 .
CIOMHOM IUIOCKOH M30JSIIMK; R, - TEPMHYECKOE COMPOTHBIEHHE i-ro cinos, M” °C/BT;

g, - TUHeRHAs UIOTHOCTH TEHJIOBOrO IOTOKA Yepe3 LMTHHAPHIECKY IO TEIIOU30IHIHOHHY IO
KOHCTPYKIHUIO, BT/M;

RL

By TEPMHUCCKOC CONIPOTUBJICHUC TCINTIOOTHAYC BH}’TpCHHeﬁ IMOBEPXHOCTH CTCHKH
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usojupyemoro obwrekra, M °C/BT;
R: i o
w - TO )Ke, Hapy KHOH noBepxHOCTH u3onsuuu, M °C/Br;
R L
¢ - TEPMHYECKOE CONPOTHBIEHHE KOHIYKTHBHOMY INEPEHOCY TEIUIOTHI IMMIIMHIPHYCCKOM
CTEHKH H3onMpyeMoro obnsexta, M °C/Br;

L
R s = TO e, MIIHHIPUYECKOTO c1od u3onsauuu, M °C/Br;
S L
Z R i - [IOJIJHOE TEPMHYECKOE COIPOTHBIICHHE KOHAYKTHBHOMY MEPEHOCY TEIUIOTH! N-CIOKHOM
i=1
. R L : o
UHTHHAPHYECKON H30JIAIIHH; ; - TEpPMHYECKOE CONPOTHBIEHHE i-r0 cos1, M °C/BT;

B ypasuennsx 1, 2, 3, 4 TepMHYeCKHe CONPOTHBIIECHHS TEIUIOOTAAYE M KOHAYKTUBHOMY TEPEHOCY

TECHJIOTEI OIIPECACIIAIOTCSA 10 (bOpMy.’IaMZ

0 d J.
R, =R, =R, = "R, =R, =1 ¢
gy o, 7\’"3 7\‘CT 7\'i
. dM3
RL=—g—iRi=——RL=>"—h—% @
ndBHaBH ndn O('H 27’67\’“3 dH
dCT di
RL =t lntRI=—L1 .jp=r ™
27 or  dS 27h,  d,,

rae: O, O, - K03 OUIHEHTE TENIOOTAAYH BHYTPEHHEH IOBEPXHOCTH CTEHKH H30JIMPYEMOTo

- 00beKTa B HapyXHOM MOBepXHOCTH u3oysAnuy, Bt /(M - °C);

Aers Ayss A

cT na» i KOB(i)q)I/IHI/ICHTBI TEIIOTIPOBOAHOCTH COOTBETCTBECHHO Marcpuaia CTCHKH

H30JIUPYyEMOro o0BeKTa OMHOCIOMHOM U30JIAIUH, H30JSIIHM i-T0 CIIOS n -cloiHo# m3oisnuy, Bt /M °C;

O, O

U30JIALHH, 1-TO CJIOA 1 ~CJIOHHOM H30JIAIHH, M;

dCT

BH

dVI3

H

Si - TOJIIIIMHA COOTBETCTBEHHO CTEHKH H30JUPYEMOro OOBEKTa, OJHOCIIOMHOM

cT* ¥ u3»

CT o~ v
d ., - BHYTPEHHHH M Hapy>XHBIH JHAMETPHI CTEHKH H30JHPYEMOro 00BEKTa, M;
- Hapy>XHBIH TUaMeTp U30JIALHH, M;

i i . . . o
d MO d 8y HapyXHbIA H BHYTPCHHUH THAMECTPEI 1-T0 CIIOA N ~CIIOKNHOH H3O0JIALHU, M.
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Pacnipejiesierine TeMueparyp B MEOTOCIIOHHOM H30NIALMH PAaCCYUTRIBAECTCA 110 (hopMynaM :
- TEMIepaTyphl Ha BHYTPEHHEH H Hapy)XHOH IOBEPXHOCTAX CTEHKH H30JIMPYEMOro oOnLexra

MI0CKO# (hopmpr:

ton :tB —(F ‘R

BH

cT __ CT _ . .
BH tH ”‘tBH qr RCT’ (3)
H .
- TeMIieparypa t1 Ha Hapy>XHOH IOBEPXHOCTH IIEPBOrO CJIOS HM3OJALHMH, Ha rpaHyie 1-ro u
2-T0 CJIOEB!:
H CT .
ty =t —qr "Ry ®)
U Jajnee, HaYuHas co 2-ro cIos, Ha rpaHunax (i - 1) -ro u i-ro cioes:
H _ 4H )
ti =ter —dr "Ry (10)
- TEMIIepaTypa Ha HApyXHOH OBEPXHOCTH i-CIOA N -CJIOWHON CTEHKH:
H _ ) '
t: =t, +qf ‘R, (11)
JInd IMIMHAPUYECKHX MHOTOCTOMHBIX H30JAIHOHHEIX KOHCTPYKUHH CTPYKTypa (OpMyin mid

pacyeTra pacupeAeNCHud TEMIICpATyp HUMCCT BUIL

tor=t, —q, ‘Rb; te=tm —q. R (12)
ty =t —q, ‘R (13)
t' =tgh —q. R 4
tf=t, +q, ‘R (15)

3HaueHHs IIOBEPXHOCTHOMN M JIMHEHHON IUIOTHOCTH TEIUIOBBIX IOTOKOB, BXOASMIMX B (pOPMYJibl
(8) - (15), onpenensrorest o (1) - (3), a TepMHUIECKHE CONIPOTHBIICHHU - 10 ) - .

Ipu npuMenenuu dopmyn (1), (3) HeoO6XoauUMO 3HATH KOIDUIMEHTHI TETUIOMPOBOIHOCTH -
M3OMAMUMOHHBIX CJioeB. [IOCKOJNBKY OHM 3aBHCAT OT TEMIEPAaTyphl, JMODKHBI OBITH M3BECTHBI CPEIHHE
TeMIepaTyphl KAXIOTO CIIOS, IS ONPENeNIeH s KOTOPBIX HE0OXOAMMO 3HATh TEMIIEPATyPhl Ha IpaHHIEX
coes. JUii HX pacdera OBGBIYHO HCIONB3YETCS METOJ MOCIENOBATENBHBIX MPHONMKEHUH IIyTeM
IIPOBEEHHS HECKOJIBKHX PACUETHBIX OfIeparuii.

Ha nepsoM 3Tare, [PHHUMAas JUIS BCEX CIIOEB CPEAHIOI TEMIIEPATYPY H30J ALY, 0GBIMHO PABHYIO
MONyCyMMe TeMIepaTyp BHYTpEeHHEH M HapyXHOH Cpenpl, HAaXOAiT IpH 3TOH TemmepaType

TeILTONPOBOIHOCTS BCEX TEMLIOM30IHORHBIX cJ1oeB. 3ateM, 1o (1), (3) onpenensoT 3HaYCHUS p MITH ¢

4
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u 110 (8) — (11) ms mnockoit 1 o (12) ~ (15) UMAUBAPHYECKOR CTEHOK PACCUMTHIBAIOT TEMIIEPATYPhI Ha
IpaHUIax CJIOEB U CPE/IHUE TCMIICPATYPBl Kajy(IOro CIIOs.

Ha propoM sTame 1no HalJ€HHBIM Ha NEPBOM JTale CPEIHUM TeMIeparypaM CJIOEB BHOBL
OINpeJeNsioT TEIUIONPOBOAHOCTE BCEX CIIOEB, 3aTE€M HAXOJAT IUIOTHOCTH IOTOKOB TEIUIA WU CHOBA
pacCYMTHIBAIOT IIOCIOMHBIE TEMIIEPATyPEL, U TaK jalee A0 TpebyeMoil ToyHocTH pacyera. Hanpumep, no
TeX Iop, Noka nocioitueie Temneparypsl Ha k-om u (k-1)-oM mare OymyT oriimyarbes He 6onee 4eM Ha
5 %. O6Br4HO Ist 9TOH e HEOOXOMUMO NPOBeAcHUE He 6otee 3-4 pacueTHBIX onepaiuii.

3HAYUTENHEHOE MECTO B IPOMBIIUICHHOM M30JIAIMH 3aHUMAIOT TEIUIOU30IAIMOHHEIE KOHCTPY KN
MOJ3EMHBIX COOPYXEHHH, OCHOBHOH OCOOEHHOCTHIO KOTOPBIX SIBISIETCS KOHTAKT C MACCHBOM
OKPY’KaOLEro rPyHTa, YTO B 3HAYHTENLHOH CTENEHH YCIOXHSET UX TEIUIOBOH pacyeT Mo CPaBHEHHIO C
KOHCTPYKIUSMHU, KOHTAKTHPYIOIMUMH ¢ aTMOc]epoit.

AHaMH3 TeMIIepaTypHBIX MOJICH M TEIJIOBEIX HOTOKOB B TEIUIOU3OJIALIMOHHBIX KOHCTPYKIHUAX H B
rpaHHYalIMX C HUMH TpPYHTOM O3BONAJ 3aKIIOYHTB, YTO HEMOCPEACTBEHHO B TEIUIOU3OJIAIHE ¢
JOCTATOYHOM IS HIDKEHEPHBIX pacyeTOB TOYHOCTBHIO TEMIIEPAaTYpHOE IOJIé MOXHO CYHTATh
OJHOMEPHEIM. DTO MMO3BOJIMT ONPEACIHTh HX TEPMHYECKOE COIPOTHBRIEHHE 110 (hopmytaM (5) - (7).

I1OTHOCTE TEMIOBOro MOTOKA Yepe3 TEIIOM30ISIIUOHHBIE KOHCTPY KUY, T'PAHHYAIIHE C IPYHTOM,

OIIpesieNsIETCS B 3TOM ciiyuae 1o ¢opmynam (1) — (4), B KOTOPEIX TepMHYECKHE CONIPOTHBIICHHSA BHEIIHEH

L
TEILIOOTHAYC R y H R - 3aMCHAIOTCA TEPMHUYCCKHM COIPOTHBICHHUEM TIPYyHTA, 3aBHCAIIAM OT
KOH(bHI‘ypaI_IHI/I H30JIUPYEMOTO 06’561('1‘3, PAcCIIOJIOKEHUA €ro B MAacCHBC I'DYHTa H TCILIOIIPOBOXHOCTH

IIOCJICIHETO.

2.2 PacyeT TenJIOBOH H30JISAMH Tp)’ﬁOﬂpOBOIlOB u o6opynoBaHus

PacyeT TemnoBLIX MOTEPH Yepe3 H30JMPOBAHHYIO MMOBEPXHOCTH 060PYNOBaHHUS U TPYOONPOBOIOB B
obmieM ciydyae ciefayeT BBIIONHATH IS IUIOCKHMX moBepxHocTelf 1Mo dopmymam (1), (2), a mix
KpHBONMHEWHBIX 10 ¢opmyinam (3), (4). Onnako aHamm3 ocoGeHHOCTeH TerulooOMeHa B
Tennomonxunonﬁmx KOHCTPYKIMSIX MPOMBIIUICHHBIX OOBEKTOB MO3BOJAET CYIUECTBEHHO YHIPOCTHTH
pacdeTHbie HOpMYJIbL.

TepMuueckoe CONPOTUBIEHHE TEILIOOTAAYE OT BHYTPEHHEH Cpelbl K BHYTpEHHEH II0BEPXHOCTH
CTEHKH H30JHPYEMOro 00beKTa IS KHIKHX H JaXe razoo0pasHbIX Cpel MO CPaBHEHHUIO C TEPMUYECKUM

CONPOTHBIICHUEM KOHAYKTUBHOMY NEPEHOCY TCIJIOTH! B H30JISIHHK COCTABJIACT BECbMa 'He3Ha‘-IHTCHBHy10

BCJIMYHHY U MOXET HE YYUTLIBATHCA.
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HMckiaouenue COCTaBNseT BEChbMa peAKuil ciydyail, xoraa BHYTpH OOBEKTa HAXOMUTCS razopas
cpella M TEIIOOOMEH MEXIy HeH H BHYTPEHHEH IOBEPXHOCTBIO CTEHKM OCYUIECTBIIICTCST 3a Cyer
€CTECTBEHHON KOHBEKIHH.

CTeHKH M30JIMPYEMOTO IPOMBILIIEHHOTO 060PYIOBAHUS X TPYOOIPOBOLOB OOBIMHO H3T OTOBJICHBI
M3 MeTaJula, TeIoNpOBOAHOCTE KoToporo B 100 pa3s u 6osee MpeBpliaeT TeIIONPOBOIHOCT H30JISLIHH,
BCJIEACTBUE STOTO TEPMHYECKHM COIPOTHUBIICHHEM CTEHKH 0€3 3aMEeTHOIo CHIDKCHHS TOYHOCTM pacyera
MOJXHO IIpeHeOpeyb.

Taxum 06pa30M, OCHOBHBIMH DPACYCTHLIMU CbOpMy.IIaMH Ui onpelieyiesus TCIUIOBBIX TIOTEPH

U30JIUPYEMOr0o 000pYNOBAHMSI SIBIITFOTCS:

- IS IUTOCKMX MTOBEPXHOCTEH M KPUBOJMHEHHBIX MaMeTpoM Oojiee 2 M:

(tn—tw) K

qr = 5 ' (16)
>R, +Ry
i=1

- uist ’I‘p}"6OIIpOBOIIOB IHAMETPOM MeHee 2 M:
t,.—t, )'K
= (ne ) , )

2R +Ry
i=1

rae: K - k03 GHIHenT HOMONHUTENBHBIX IIOTEPh, YIUTHIBAIOIHM TEIIONOTEPH YePe3 TeIUIo-

*

MNpOBOAHBIC BKIIOYEHHA B TCINIOH3ONHAOHHBIX KOHCTPYKIHUAX, O6YCJIOBIICHHBIX

Hald4HeM B HUX KpENeXHBIX feTaiei u onop (tabnuna 1). .
TepMuueckoe CONPOTHBICHHE KOHIYKTHBHOMY IEPEHOCY CIIOEB H3OJSIIMM M BHEIIHEH
terootnaye B (16), (17) onpenensiercs no ¢popmynam (5), (6), B KOTOPBIX TEILIONPOBOAHOCTD H30JISIIHH

IPUHEMAETCA [0 HPHIOKEHMIO A, a KO3((UIHMEHT TEIIOOTHAYH HA HOBEPXHOCTH H3ONALMH - IO

Tabuue 2.
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Tabnuua 1- 3nayenus Ko3()(pHIMEHTa HOTIOJRATENLHBIX HOTEPD K

Croco6 nporutanxu Tpy6onpoBooB Koapduuuent K

Ha oTkphiTOM BO3yXE, B HENPOXOMHBIX KaHANAX,
TOHHENSX U IIOMEIUECHHSIX:
JUIA CTJIBHBIX TPYOOIPOBOIOB Ha MOABHIKHBIX
OI10pax, yCJIOBHBIM IIPOXOJOM, MM

po 150 1,2
150 u 6onee 1,15
Ha II0J{BECHBIX OIIOpax 1,05
UL HEMETAJITHYECKIX TPYOOHPOBOIOB Ha
IIOABYDKHBIX U IIOJBECHBIX ONOpax 1,7
beckanannnas 1,15

Tabmuua 2 - 3Havenus xosdduuuenTa TemooTnaqu o , Bt /(m? °C)

N3onupoBaHHBIi B 3akpeITOM NOMEIEHAH Ha oTkprITOM BO3/yX€E pH
00BEKT _ CKOpOCTH BeTpa’, M/c
Iloxperrus ¢ | IlokpeITHs C BBI-
MansM K03~ | cokuMm  Koapdu- 5 10 15

dunmenTOM | mmenTOM  M3INy-
HTydeHUs!' | YyeHus’

lopusoHTaneHble  Tpy6oO-

IPOBOJIBI 7 10 20 26 35
BeprukansHple Tpybomnpo-
BOJIBI, obopynmoBanue,
IJIOCKasl CTEHKa 8 12 26 35 52

! K BvuM oTHOCATCA KOXYXH H3 OLIMHKOBaHHOM CTaJIl, JJUCTOB AJIIOMHHHMCBBIX CIIJIaBOB H

ATIOMHHHUS C OKCHTHOM IIJICHKOH.

> K HEM OTHOCATCH INTYKaTyYpPKH, ac6eCTOIeMEHTHEIE ITOKPHITHS, CTEKIOMLIACTHKH, pasnuyHble
OKpacku (KpoMe KpacKH ¢ aIFOMUHHUEBOH Iy Apoit).

’ Tlps OTCYTCTBHH CBEIEHHH O CKOPOCTH BeTpa INPHHHUMAIOT 3HAYEHUS, COOTBETCTBYIOLUHE
ckopoctu 10 M/c.

2.2.1 PacueT TeIIOBOH H30JSIIIMH 10 HOPMUPOBAHHOH INIOTHOCTH TEIJIOBOrO IIOTOKA.
Ompenerienue TONIMWHBI H3OJANMM IO 33JaHHOM TmoTepe Teula sBigeTcs Hambonee

PACHPOCTPaHEHHBIM CIIyYaeM pacyera TEIUIOBOH H30NSIMH. PacyeT MOXeT MpOH3BOJMTBCA HCXONA H3

. H H . ’
HOPMATHBHBIX INIOTHOCTEH TeroBoro motoka (( g ,( | ) ¥ KaK 3aBepLIAlOINui sTam Gojiee CI0XHOro

pacueTa, B  pe3yJNbTaTe KOTOPOro  ONPEAENAIOTCS  TEIUIOBBIE  IIOTEPH,  YIOBJIETBOPSIOLIME

MNPOHU3BOACTBEHHO-TCXHHUICCKUM U TEXHOJIOTMYECKNM Tp€6OBaHI/I}IM.
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Jlns onpejenends TOJMMMHBI OMHOCHONHON IUIOCKOH M LHJIMHAPHYECKOH IIOBEPXHOCTH ¢

JMaMetpoM 2 M K bojiee ucionnyercs popmyiia

K- (t —t
8y =M (““ ”)—R” - (18)
qr

HIIS{ IIPIJII/IH,HPI/I‘{CCKOI‘/’I TIOBEPXHOCTH THaMETPOM MCHEC 2M MPCABAPUTENBHO U3 YPaBHCHUS

K-(t,-t,)
qr

InB=2n-A ~-RE (19)

d;"+2%,,
d;’

L
Onpepensor Benmauny In B, roe B = ; [IPH 5TOM TIPHOIIKEHHbIE 3HaYenns R H

cleAyeT IPHHAMATE 110 Tabuile 3.
3arem, O TabJHIE HaTypalbHLIX JorapuMOB HaXOIAT BeNUUHHY B u ompenmensior TpeGyemyro
TONIHHY HU30JIIIHY 110 Gopmyiie

d7 (B-1)

S = . 20)
" > @)

[Ipy ompemeneHHH TpeOyeMOH TOJIIMHBL JBYXCJIOMHOH TEIJIOU30JAIUOHHON KOHCTPYKIHUH,

KOTOpas OOBIMHO TPHMEHSETCS TOLAA, KOIJ]a TEMIEPATypPOCTOHKOCTH OCHOBHOIO - M30JIILHOHHOIO
MaTepHalla OKa3hIBAeTCA HIDKE TEMIEPAaTypel CTEHKH H30JMPYEMOro OOBEeKTa H HEIOCPEICTBEHHO Ha
H30THPYEMYIO TIOBEPXHOCTH YKIIAIBIBACTCS MPEIOXPAHHUTENBHbIH CIOH U3 GoJiee TeMIepaTypOCTORKOro
Marepuaia. Pacuer mpousBouTes ciIeayromuM obpasoM. TonuiuHa nepBoro npenoXpaHuTeIbHOro Cilos
ompesieNifeTCs M3 YCNOBHs, 4YTOOBI TeMiepaTypa MeXAy obomMu CjosMH t, HE IpeBbllIana

MaKCHMAJILHOH TeMrepaTyphl IPUMEHEHHS OCHOBHOTO H3OJIALMOHHOTO MaTepHana.
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L
Tabauia 3 - OpueHTHPOBOUHEIE 3HAYCHHST R 1> M- °C/Br

Y cnoBHBIN BayTpu noMerueHuii Ha otxpeiTOM BO3NyXe
JMAMETP
TpyOBI,
MM Jlis moBepxHoOCTEH C Jlnst moBepxHOCTEH ¢
MaJibIM Ko3¢dunmer- | BHICOKUM K03 duime-
TOM H3ITy4EHUs HTOM H3JTy4eHHS

npu Temneparype temionocurens, °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

[Tpumevanus. 1 JIns mpoMEXYTOUHBIX 3HAYEHHI JHaMETpOB M TeMIlepaTyphl

L .
pemumBa R f OTpENENAETCS HHTEPIOJIANMUEH.
2 Insa temneparypsl TeruioHocutens Hmke 100 °C npuHHMAOTCA  [aHHBIE,
cootBercTBytomue 100 °C.

JIis mI0CKOM CTEHKH W LMJIMHIPHYECKUX OOBEKTOB € JuaMerpoMm 2 M H Oojee JiIsd pacdera
TOJIIMHEI IIEPBOTO CJI0S MpuMeHseTcs popmyiia
K-(t,—t,,)

il H

dr

21)

Jlns BTOpOTO CiIost mpuMeHseTes Gpopmyna (18), B KOTOPYI0 BMECTO 3HAUEHHUS {, IOACTABIISACTCS 1 5.

9
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,HJISI pacdeTra THIHHAPHYCCKUAX 0OTHEKTOB C JnaMeTpoM MCHEE 2 M - aHaNOTHYHO OJHOCHOMHON

KOHCTPYKLUHH IO YPaBHCHHIO

K-(t, —t,,)
InB, =2n-A - , (22)
q.
d."+28,,
B KotopoM B | = p , Te ompenessior BeJuuMHy In B, 3arem mno Tabiuue
d H .
do (B, -1)
HATYPaIBHBIX JIOrapu(MOB HaXOHST B, M TOJIMHY [IEPBOrO CIIOS, M: R wsl = 2 .
TosmEa BTOPOro ciaos onpeaeIeTcs ¢ HoMoInpio Gopmynst (19), B KOTOpo# BMECTO 3HAYCHHA t,
' : : d n3l +20 u3 2 K
IOJCTABIISIETCS. 3HaYeHHe t,,, @ BMecTO B - B , = . Ompenenus In B,, no tabnuue
d nzl ‘
HATYpaJbHbIX Jorapu(MOB HaxoIaT B,, a 3aTeM TONIMHY H30JIAIHHA BTOPOTO CJIOL, M:
. d u3 1 (BZ - 1)
w2 = 5 . (23)

Y49ursBas HIHPOKOC INPHMCHCHHEC B IPAKTHKC HHXCHCPDHBIX pacuyeToB INCEPCOHANBLHBIX
KOMIIBIOTEPOB, UL COCTABJICHHUA MNPOrpaMMBI pacdcta Tpe6yeM01>’I TOJINHMHBI TEIUIOBOH H3OJSILMU [0
HOPMHPOBAaHHBIM TEIJIOBLIM IIOTCPAM HGJIeCOOGPaBHO HUCIIOJIb30BAThH MCTOIfN TIOCHIEAOBATCIIBHBIX

NPHOIIDKEHHH, CyTh KOTOPOTO JUIS CIIYHast ONHOCTONHOM [MTHHPHYECKOi TEITON30IIALEN 3aKIHO9ACTCh

B CJICOAYIOIICM.

3azaBasch HAYANBHBLIM 3HAYCHHEM TOJIIIHHBI K3OJAIUH o , M, ompeneisieMoil TpebyeMoii
0

TOYHOCTBIO pacueTa, IIPOU3BOJAT € IOMOINBIO MOCICNOBATEIbHBIX LIATr0B! 1,2, 3,4 ... 1 109 TOJUIUHBI

U30JIALIHH: 51 ‘—‘80 -1; 62 260 -2 63 280 -3 .. Bi 250 -1 BBHIUMCICHHE JIMHEHHOI

1, 2 i
ITOTHOCTH TEIUIOBBIX IOTOKOB (] | ;{ ¢ ..- { | 1O ypaBHEHHIO

q = n(ta—tH)-K o0
- 1 1 dST+28, i ~
+ -In
o, (d5T+28, i) 2 dy’

10
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V. i
Ha KaXxaoMm 11are BLIYHCIICHUM 1 IIPOU3BOJAMTCA CpaBHEHUE ql C 3aJalHLIM 3HaAYCHHEM

HOPMATHBHOTIO Y/eJBHOIO MoToKa ( ;j . [Ipu BBIMOJIHEHHH yCTIOBHUS

q. —q; <0 (25)
BLIMMCICHHS  3aKAHYMBAIOTCS, @ HalJCHHAs BETHYMHA O ;= ) 0" 1 sBusercs  uckoMoii,
obecrneunBaronieii 3aJaHHyIO BEIHYHHY TEIUIOBBIX IOTEPE.

B kayectBe pacyeTHBIX mapaMerpoB, OOYyCIaBIHBAIOIIMX TEIUIOBOE  B3aHUMOJEHCTBHE
OKpYXaIoLLEeH Cpefpl C TeIJION3OJAMOHHON KOHCTPYKIMEH, IIpH ONPEAETICHHH TOJIIHHBI M30JIAUHH [0
-, HOPMHPYEMbIM TEIUIOBBIM LOTEPSIM CIIEAYET IIPUHAMATS!

- TeMIepaTypy BHYTPEHHEH cpeisl t,, KaKk CpeJHIOI0 3a TIOoJl TEMIeparypy BeliecTsa B
H30JIUPYEMOM OOBEKTE;

- TEMIIEPATYPY HApyXHOH Cpemsl t,, IIPH PACIOIOKEHUH H30JIUPY€EMOTO 00BEKTa B MOMEINEHHH Ha
OCHOBaHHHM TEXHHMYECKOrO 3aJaHHsA Ha IPOEKTHPOBAaHHE, IPH €ro OTCYTCTBHH - paBHOH 20 °C; mpu
PacIoioXKEHNH Ha OTKPHITOM BO3IyXe KaK CPENHIOIO 33 TOJ TEMIIEPATYpy Hapy’KHOIO BO3JyXa;

- k03 HUIHEHT TEILUIOOTAAYN OT HAPYXXHOM IIOBEPXHOCTH TEIUIOM3OJLIIUHN IPH PacIOIOXKESHUH
H30JTHpYeMOro o0beKTa B MOMELICHHH, [IPH PACIIONOXECHHUN Ha OTKPBITOM BO3JyX€, PH CKOPOCTH BETpa
10 M/c o Tabnune 2.

2.2.2. PacueT HBONSIIIMH 1O 33JaHHOW BENMYMHE CHIKEHHMSA  (TIOBBIIIEHHS) TEMIIEPATyphl

BELIECTBA, TPAHCIIOPTUPYEMOro TPy OOIIPOBOIAMH.

L L L
Tpebyemoe mosHoe TepMirdeckoe conporusienne mommun R~ = R ws T R 4 Tpybonposona

maHo# JM, Juis obecnedyeHHsl 3aJaHHOTO CHIDKEHHS TeMIIepaTypbl TPaHCHOPTHPYEMOILO II0 HEMYy

BemeCTBa OT HavyaJabHOH tlB JO0 KOHEYHOH tllla IIpH  pacxone BCIIECTBA C TCILJIOCMKOC-

tei0 C, kxJ]x/(kxr - °C) - G, kr/4, ompeneseTcs U3 BhIPAXKECHUH:

th —t 3,6.K-J
n——=>2; Ry = — ; (26)
th—t, th —t,
ot G-C.ln——

th—t,

IIp

11
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np ———— < 2; S = . @7

rze t, - pacueTHas TeMIieparypa oxpyxarwomei cpensl, °C.

o o L
I[JIH onupencICHus TpC6yeMOPI TOJIHHBI H30JIAOHH 6 M,II0 HaHJACHHBIM 3HAYCHHAM R 1 H

U3’

L
R , HCHojb3yercd Gopmya

InB,, =27, (R*"*-R,). (28)

IIpuEuMas MpubIKKeHHbIe 3HaveHus R, mo Tabnune 3 u onpejensa no gopmyne (28) In B, mo

TabJIMIE HATYpATbHBIX JIorapu(MOB HaXOJAT BENHIHHY B H OKoHYaTeNBHO 110 (opmyire (20):

H

b
81431,2 - 2

d°T(Blz-1)

[Ipu pacyeTe M3ONAUMM IO 3aJAHHOH BENMYMHE CHIKEHHS (IOBBILUCHHS) TEMIEPATYpHI
TPaHCIIOPTHPYEMOT0 BENECTBA IPUHIMAIOTCS CIIETYIONIHE 3HAYCHMS! 1apaMETPOB OKPYKAFOIIEH CPEIbL.

[Ipu pasMenieHny TPyOONIPOBOAA B HOMEILECHUH!

- TeMIeparypa HapyxHoi cpeasl 20 °C;

- K03 QHUMEHT TEIIOOTAAYH - IO Tabiuue 2.

[Ipy pasMelleHHH Ha OTKDHITOM BO3JyXe — CPEINHIO TeMmiepaTypy Hauboiee XONOIHOH -
OIS THIHEBKH.

2.2.3 PacueT U30JIAUMH [0 3aJJAaHHOM TeMIlepaType €€ MOBEPXHOCTH

Onpesenenre TONIMHEB H30JLIHK [0 33JaHHOH TeMIEpaType e¢ HapyXHOH IIOBEPXHOCTH i,
NPOM3BOIMTCS B TOM Clydae, KOTZa M30JILUs HyXHa KaK CPENCTBO, PEIOXPaHsIomIee 00CIy KUBAIOIIHH
TepcoHalt OT 0xoroB. [Ipy 3ToM TeMIlepaTypa Ha IOBEPXHOCTH JIOJDKHA MPUHUMATECS HE 6oiee, °C:

- U8 W30JUPYEMBIX OOBEKTOB, DACHONONEHHBIX B pabouyeH uim OOCHyXHBACMOH 30mHe
MOMEIIEHHH U COZiepPXKallue BEIIECTBA:

temmepatypoii Beie 100 °C .................. 45

12
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temneparypoit 100 °C u mke ................ 35
TeMIIepaTy poi BCIIBIIKH [IApOB
HE BBIE 45 °C ..ooovvrieeeiiveeeecreeccceneeeens 35;
- JUIA HM30JIHPYEMBIX OOBEKTOB, PpAaCHOJOXEHHBIX Ha OTKPHITOM BO3IyXe, B pabouci MM
o0cyxuBaeMoit 30He, HpH:
METAJUIMYECKOM IIOKPOBHOM CJIOE ........... 55
JNS IPYTHX BHAOB IIOKPOBHOIO CJIOA ...... 60.
TemnepaTtypa Ha NOBEPXHOCTH TEIUTOBOM M3OJAIMK TPYOOIPOBONOB, PACHONONEHHLIX 3a
npejenamy pabouyell miamM oOCHy’XKMBaeMOH 30HBI, HE JOJDKHA IPEBBINATH TEMIIEPATYPHBIX IIPENENIOB

/ DpUMEHEHMs MaTepUalioB IIOKPOBHOro cios, Ho He Beime 75 °C. W3 ycnoBus paBeHCTBAa IIOTHOCTH

TCILTOBBIX TIOTOKOB: KOHAYKTHBHOTO, IPOXOMIINErO Yepes CIOi H30JMUMH O ws» M, 38 CYET pasHOCTH
TEMIEpaTyp t,- t,, ¥ KOHBEKTHBHOTO, YXOMSIIEro ¢ HAPYXHOH IIOBEPXHOCTH 3a CYET PasHOCTH t, - i, ,

MOXXHO HaNnmuCark:

tB _tn
Rm—_—'t’T'RH; (29)
t, —t '
Rﬁsz-t—-‘?—T“--Rﬁ, (30)

N3 (29),(30) nomyuyum ¢GopMysisl JUIS pacuyeTa TOJIMMHBI H30JSIUMH HCXOOS U3 Tpe6yeMoﬁ
TEMIIEpATY Pl IIOBEPXHOCTH !

JJIA TDIOCKHX TEIIIOU3OJIAIITHOHHBIX KOHC’I‘p}’KHI/Iﬁ

Aot —t
6 _ u3 (tB n ) (31)

" G’H.(tn_tﬂ),

U HHITHHAPHYCCKUX

d®"+20 t —t
= MSZZTE'XHB‘RI};'tB—t—[L, (32)

n H

InB=In

13
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OTKyHa, NMpUHUMas o Tabiuue 3 OpHEHTHPOBOYHOE 3HAYCHHE R :‘ u onpenensist In B, no
cT
det-(B-1)
R

PaccMOTpEHHBIH METO SIBJIsLeTCsl MpUOIKeHHbIM. I Gostee TOHBIX pacyeToB ¢ PUMEHEHHEM

Tabnne HaTypanbHBIX JorapuMoB HaxoauMm B, a 3atem 0 ws

[IK ciemyeT UCIONb30BATH METOJ] [IOCNEIOBATEIbHBIX NPHOIIKEHUH, pACCMOTPEHHBIN B KOHIlE paszelia

1.2.1. PacueTHOe ypaBHEHHUE B 3TOM cliydae OyIeT HMeTh BUN

deT 428, -i
In —* "o, o(d5T+25, )
t, —t, d;’
2 L = . (33)
t -t 22

H3

3ajasasgch HAYaIbHBIM 3HAYCHWEM TONIIHMHEBL H3OJIAHH 6 0° M, OIpeacIi€MbIM Tpe6yeM01>‘1

TOYHOCTBIO pacdeTa, Hampumep, 0,001 M, ¢ HOMOIIBIO NMOCHEROBATENbHBIX wWaros: I, 2, 3, .., 1 s
TOJIIMH H3O0JISAIHIH: 61 260 -1; 52 =50 -2, 53 =50 -3 . Si =50 -1 mpoussonuM

BBIYHCJICHHUC BCIIHYHH!

to—t, t -t t —t,
—_— | | | | T 0 ypaBHEHH!IO (33).
t,—t, ) Nty =t ), \t, —t, /),
t B - t n
Ha xaxmgoM 1mare BBIUHUCJICHHUH 1 IIPOM3BOJUTCA CpPaBHCHHE ———— | ¢ 3aJaHHbBIM
tl’l - t H
t, —t,
3HAYEHUEM t—~—t—
n H p
[Ipu BBINIOJIHEHMU YCIIOBHUS
t —t t —t
B n B 11
—_— | = >0; (34)
t,—t, /. \t,-t,
BBIYHCJIEHHS 3aKaHYMBAIOTCS, @ HalJeHHas BEIUYHHA 6i =9 o *1 SBIAETCA C TOYHOCTHIO JO 1 MM

3aiaHHoM, obeciieunBaroulel TpebyeMyro TeMIepaTypy MOBEPXHOCTH U3OJIAIHH.

14
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IIpn pacyere TOMUIMHBI M3ONAUMH 110 3aJaHHOM TeMIepaType MOBEPXHOCTH MPHHAMAIOTCS
ClIeyIOUME pacyeTHbIC TapaMeTphl OKPYIKAIOLICH CPEbL:

- TeMIIepaTypa BHYTPEHHEN CPEe/p t, - IO TEXHUYECKOMY 3aJaHHIO Ha POEKTHPOBAHHUE,

- TEMIIEPATypa HAPYXKHOM CPEABI t, - KaK CPENHSA MAKCHMAIbHAs HauboJIee XKapKoro MecsLa, fpy
pacrmoJIOXCHHH H30JIAPYEMOro OOBEKTa Ha OTKPHITOM BO3JYXe, NPH PACIONOKEHHU B MIOMEIICHHH -
20 °C;

© - K09 QHUIMEHT TEIUIOOTAA4YH Ha HAPYXKHOMN IOBEPXHOCTH U30JALMH 00HEKTA, PACIIOIOKEHHOTO B
NOMELIEHNHA M Ha OTKPBITOM BO3AyXe, IPH MOKPOBHOM CJIO€ ¢ ManbM KO3(QQUIHEHTOM M3Ny4eHUs (CM.

npuMedaHus K Tabnuue 2) - 6 Br/m® - °C, ¢ 6onbmaM - 11 Br/m? - °C.

2.2.4 Pacuyer TOJIIIHAHBI H30JIAIHH, npe,uompama}omeﬁ KOHJACHCAIHUIO BJIarHd
N3 BO3yXa Ha €€ IIOBCPXHOCTH
,[[aHHBIﬁ pacdueT NMPOU3BOAUTCA IJIA H30JIMPOBAHHBIX 06’I>CKTOB, PACIIONIOKEHHBIX B 3aKPBITHIX

NOMEIIEHUAX U COMEPIKAIINX BEUIECTBA C TEMIICPATY POl HUXKE TEMIIEPATYPHI OKPYKAIOIIETO BO3LyXa.
B sroM cnmywae wm3omamma nomxHa obecnmedmBaTh TpeOyeMBI pacdyeTHBIA IMepemaj MexIy
TEMIIEPATYpaMH HAPYXKHOTO BO3MyXad M MOBEPXHOCTHIO M3OJMLMH (t, - t.), IPH KOTOPOM HMCKIIOYAETCS

KOHJIEHCAlM BJIard M3 Bo3ayxa (tabnuna 4).

Tabmnuna 4 - PacuerHsni nepenant, - t,, °C

t,, °C OTHOCHTENBbHAS BIIQXKHOCTH BO3AYXa, @, %
40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
(IRE 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

1o ananoruu ¢ popmymnamu (28) — (31) MOXKHO HaITHCATS:

t —t At =t
RHSZM.RH; 6H3= ( ); (35)

t, —t, ocH-(tH—tn)

t —t t —t,
RL=—" *.RY mB=2n-A,_-RL -2 @3

tH__‘t['l t[{—_tﬂ

15
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TpebyeMas TONMIMHA H3ONSIHEK JUTS TUIOCKMX KOHCTPYKIMH onpexensercs o dopmyne (34), s
LMJIMHAPUYECKHX - 110 (35), Mo METOMKE, H3JIOXKEHHOH B pasjene 1.2.3.

B pacyerax npMHUMAIOT:

- TeMIIepaTypy Hapy>XHOU cpelnsl t, paBHOM TEMIIEPATYPE MOMEILCHHS,

- TEMIEpaTypy BHYTPEHHEH cpelsl t, i OTHOCHTENBHYIO BIIAXKHOCTEL BO3JyXa (, B COOTBETCTBHH ¢
TEXHHYECKHUM 3aJJaHHEeM Ha IPOCKTHPOBaHME,;

- KOO QHIMEHT TEIUIOOTAAYH O, IS NOBEPXHOCTEH C BBICOKHM KO3()QHIHUEHTOM H3NYYCHHUS ~

(cM. ipuMedanus k Tabmane 2) - 7 Br/M? - °C, ¢ mansmi - 4 Br/m? - °C.

2.3 Pacuer H30190HH TPYOOIPOBOIOB TENJIOBBIX CETEH

2.3.1 Hagzemnas npoxiagka

TenIoBHIe IIOTEPU YEPE3 W3OIUPOBAHHYIO IOBEPXHOCTH HOJAIOMHKX B OGPaTHBIX TPYOONPOBOIOB
TEIUIOBBIX ceTeill mpH HaI3eMHOH IPOKJTAZIKE, NP H3BECTHOH TONUIMHE H3OJALME 8, M, CIEIyer
onpenenats 1o dpopmyne (17), a TepMUYECKHE CONPOTHBIEHHS, BXOAAIIHME B 3Ty dopmyiny - no (6). B
KadecTBEe TEMIIEpATyp BHYTpPEHHEH M HapyXHOH cpeX - t, ¥ t, IPHHIMAIOT Pac4eTHBIC TEMIICPATYpEI
TEIUIOHOCHTEIL M OKPYKAIOIIEro BO3/yXa, a K09 QUIHEHT TEIIO0TAAYH o, - IIo Tabuuue 2.

[Ipu omnpejeneHuy TOMINMHBI M30JLIMMH TPyOOIPOBOJOB TEIUIOBBIX CETEH MO HOPMHPOBAHHBIM
3HAYEeHHsM IUIOTHOCTH TEIUIOBBIX IOTOKOB OT IOJAXOIIMX M OOpaTHBIX TEIIONPOBOZOB HCIIOJNB3YETCH
METOIMKA pacyeroB, u3joxeHHas B pasmene 2.2.1. Ilpu 3TOM, B Ka4eCTBE PacCUETHBIX TEMIEPATYp

BHYTPEHHEH CpeJIbl t, IPUHIMAIOTCS CPEIHETOIOBBIE TEMIIEPATy Phl TEINIOHOCHTELA 10 TabJIHIE 5.

Tabmuua 5 - CpenserofoBbie TEMIEpaTyphl TEIULIOHOCHTEIST B BOJIHBIX TEMIOBBIX CETAX

PacueTHBIE TeMIepaTypHsle pexumsl, °C
Tpy6onposon 95 -70 150 -70 180 -70
[Tonaronmi 65 90 110
ObparHbiii 50 50 50

3a pacueTHYIO TeMIIEpaTypy Hapy»XHOH Cpexbl mpu KPYIJIOTOJUYHON paboTe TEMIOBOH CeTH -
CpeHEroJJOBYI0 TEMIEPATypy HApY»KHOrO BO3MyXa, IpH pabote TOJBKO B OTONHUTENBHBIA NCPHOX -

CPEIHIOKO 32 OTONUTEBHBIN [epro . PacdeTHBIH KOIQOUIMEHT TEIUIOOTAAYH Q,, - 1O Tabnuue 2.

16
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2.3.2. IToazeMHuas npoxiafKa B HEIPOXOXHBIX KaHATaxX
Temnosple noTepu Yepe3 HM30JUPOBAHHYIO HOBEPXHOCThL HABYXTPYOHBIX TCIUIOBBIX CETei,

NpOKJIAJbIBAEMBIX B HENPOXOJHOM KaHajle WMpUHOH b u BeicoToi h, M, Ha raybume H, M, ot

[NIOBEPXHOCTH 3CMJIA 10 OCH KaHaHByOHpClICJ'ISIIOTC}I o (bOpMy.HC

L (tkau_tu)'K

L
4 = , 37
q, +q .RKaHJFR:p (37)
a TeMIlepaTypa BO3yXa B KaHaie t.,,:
tBl + tBZ + tH
Rixlsl +R1I-lll RI;32+RE2 RKaH+R:p
tKaHZ b (38)
1 + 1 + 1
thl +RI};1 R53.2+R£;2 RKaH+R:p
" d, +28 d, +28
FlIeRf;sl — 1 ln 1 u3l ;RLJBZ — 1 ln 2 u3 2 . (39)
27A , d, 21\, d,
1 L 1
R: = Ry, = ; (40)
"1 2o, (d, +28 ;) : 2o, (d, +28,,,) |
1
RKaH: ) (41)
ror, - 2beh
b+h

L L .
q,q, - nuHEHHbIC IIIOTHOCTH TEILIOBOI'O II0TOKA OT NOJAIOIIEr0 U 06paTHOro

TpybonpoBonoB, Br/m;
d,, d, - Hapy>HBIE JUaMETPHI TOAAIONIEro U 06paTHOro TpyOOMpOBOIOB, M;
t,1, t,, - TEMIIEPATYPBI IOAAIOLIEro U o6paTHOro Tpy6omposonos, °C;

K - xo3puuHenT TONONHUTENBHEIX 0TEPh (Tabiuua 1);

L RL

w1’ w2 " TEPMHYCSCKHE COIPOTUBIICHUA U3OJIAIUH II0JAIOIICI0O 1 O6paTHOFO

Tpy6orpoBonos, M - °C/BT;

17
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L L
R 0l R 12 TEPMHUYECKHE CONPOTHUBICHHS TEIUIOOTJaYH OT ITOBEPXHOCTH  M3OJISIHK
[10/1AI0IIEr0 obparHoro Tpy6ornpoBooB, M - °C/BT;
R,,, - TEPMHYECKOE COMPOTHBIIECHHE TEIIOOTAAYE OT BO3/AyXa K IIOBEPXHOCTH KaHaia, M - °C/Br;

o, - KOO (PUIHEHT TEMNOOTAa4YH B KaHalle, IPUHHUMACTCS paBHbM 11 Br/m* °C;
A, - TEIUIONPOBOIHOCTH M30JIALUK B KOHCTpYKIHH, Br/™ - °C;
A, - TEIUIONPOBOJHOCTE IPYHTa, BT/M - °C, Tabmmia 6;

.1, 8., - TOJIMHBI H3OJSALKH II0AIONIEero U 00paTHOro TpyOOIpOBOIOB, M.

u3l> “Yus2

K
R © - tepmuueckoe conporunenue rpynta, M - °C/BT, onpenensercst 1o popmyiie

rp
0,25
In lsﬂ(h)

K h\b
R, = 5 , (42)
(i7+m5—)xr
h p
Tabnuria 6 - TermnonpoBogHOCTH IPYHTA
Bun rpysra Cpenusis Becogoe Bnaro- Koa¢duruesT TEINIonpoBOIHOCTH,
IUIOTHOCTB, coiep)kaHue rpyHTa, Bt/m - °C
Kr/™M° %

Tlecox 1480 4 0,86
1600 5 1,11
" 15 1,92
" 23,8 1,92

CyriauHOK 1100 8 0,71

" 15 0,9

1200 8 0,83
" 15 1,04
1300 8 0,98

" 15 1,2
1400 8 1,12
" 15 1,36

" 20 1,63
1500 8 1,27
" 15 1,56
" 20 1,86

1600 8 1,45
" 15 1,78
2000 5 1,75
" 10 2,56
" 11,5 2,68
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MCI1 4.02-102-99

Bun rpysra Cpensss Becogoe Biiaro- KoadduuuenT remonposoanocTty,
IUIOTHOCTE, COZIEPXKaHKE IPYHTa, Br/m - °C
Kr/m’ %
I'munucrtoie 1300 8 0,72
" 18 1,08
" 40 1,66
1500 8 1,0
" - 18 1,46
" 40 2,0
1600 8 1,13
" 27 1,93 -

I[JU{ OIIPEACNICHUA TOJJINHUHEI H3O0JAIMHN NOAArOmero U O6paTHOI‘O Tp}’6OIIpOBOIIOB 1o 3a,uam{oﬁ,

TEMIIEpaTypy BO3JyXa B KaHaJIE 110 opMyie

tm=tH+K-(qlL+q;‘)o(RKaH+Rrp). (43)
| d, +28,,
3aTeM BBEIMHCHAIOTCS IS KaXIOro TPYOOIPOBONA BEIUYUHEI In B1 = In q "
1
d,+25,,
lnB2 =In——— 1o dbopmynam
) d,
tBl —txaH L
B, =27-A .| ——— —R. |5 (44)
q,
tBZ —tx aH L
InB, =27n-A,, | ——— R, |, (45)
q,

L R L
B KOTOPBIX HpH6JIPI>KeHHLIe 3HAYCHUA R ul " u2 IIPUHUMAIOTCH 110 Ta6HHHe 3.

Onpenenss no Ttabnuue HarypanbHBIX Jorapu¢moB B, u B,, mo ¢opmyne (20) Bbr4uCIAIOT

d,-(B,-1) 5 d, (B, -1)

3HA4YCHUSA TOJIIINH H30JIAIHUHU 8 = ) 32 = ’

usl 2 2

obecneynBaronMx TpedyeMble HOPMATHBHBIE OTEPH TEILIA.
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Hpn pacyere HM3OJSLIMH ABYXTPYOHBIX KaHATIBHBIX INPOKNANOK TEIUIOBHIX CETEH B KayecTBe
TeMIepaTyp BHyTPEHHEH cpe/ibl IPUHHUMAIOT CPEJIHErOAOBBIE TEMIIEPATY PhI TEILIOHOCHTENIS B I1OIAIOIUHX
1 obpaTHbIX TpybonpoBoax no Tabdnuue 5.

3a pacyeTHyIO TeMIIepaTypy Hapy XHOI Cpebl IPHHHUMAIOT CPENHIOIO 3a IO/ TEMIIEpaTypy IpyHTa
Ha riryOnHe 3anoxerus Tpyoonporoxa. [Ipy paccTossHUM OT HOBEPXHOCTH I'PYHTA 0 NEPEKPBITHS KaHaa
0,7 M 1 MeHee 3a pacueTHYIO TeMIlepaTypy HapyXHOH cpeisl JOJDKHA IPUHUMATECA Ta XK€ TeMIleparypa

Hapy> »XHOTI'O BO3JyXa, YTO Y IIPU HAN3EMHOH IIPOKIIAJIKE.

2.3.3 TlonzeMuas Oecka”albHAA IIPOKIIALKA

TennoBrie mOTEpH  JABYXTPYOHBIX TEIUIOBEIX ceTell IpH  OecKaHANBHOH  IPOKJIAJKE,

PAaCIIONIOXEHHBIX B TIPYHTE Ha OJMHAKOBOM pACCTOSHHH OT TOBEPXHOCTH 10 ocu Tpy6 I, M,

OIpeIeNIIoTCs 10 GopMyJiaM

(t.él —-tﬂ )(Rxl:xle,z +R§p2)_(t32 —tH )RO

L: . .
TS RE, +RE (RS, 4R, )R
L_(taz_tu)( t31+R§p1)—(tBI—tH)‘RO'K @
TR, R )(RY, +RE,)-RE

S ..
roe: R rp - TEPMHUECKOES CONPOTHBIECHAE IPYHTA IPH OeckaHanpHOM mpoknanke, M - °C/Br,

oupenenseTcs o Gopmyne

2
Rrg:—lﬂ_.ln LH_+ (_zﬂ) -1, (48)
27A . d d *
P
rae d - HapyxHbIi quameTp TPy, M; Iofarowei - d,, o6paTHoOH - d,;
A rp - TCIIONPOBOJHOCT IPYHTa, Bt /M- °C;

H - rny6uHa 3a05KeHus - paCCTOSIHHUE OT OCH TPYO O IOBEPXHOCTU 3EMJIH, M.

RO - TCPMHYECCKOE COIIPOTHBIICHHC, O6y0JIOBJ'IeHHOG TEIUIOBLIM  B3aHMOJSUCTBHEM

IByX Tpy6, M - °C/BT, onpesiensaercs 13 BBIPAXKEHHA
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27\ ’ “

B KoTopoM K, , - paccrossHue Mexay ocaMM TpyO 110 TOPU3OHTAIH, M.
OcranpHble 3HayeHUs BenuyuH B (46), (47) Te xe, uro u B dopmyse (39) mia kanaibHOM

IIPOXJIAJKH.

q)OpMyJ'ILI JUIA pacyeTa TOJIHHBl U30JLIIAH OecKaHATBHBIX TEIJIONPOBOJIOB IO HOPMUPOBAHHOH

IDUIOTHOCTH TEINIOBBIX IIOTOKOB UMEIOT BH

d, +23 27Ny A, :
In 9 = . _1}» = — —R 7, |560)
1

rp ‘u3l ql

1 d,+2%,, _27‘5-7»H32-7»rp taz“tu_qlL'Ro R
n—— S — — -R? . |.6D)
2

rp u32 q2

_d1 +20 .4 B ~d2 +20,,,

Omnpenenus ¢ oMoibto (50), (51) 3HaueHus B 1 = q H D, 4 ,
1 2

TOJIIIMHBI M30JILUHK BBIYHCISIOT TaK XK€, KaK M JUII KaHAJIBHOH MPOKJIaJKH B pazaene 2.3.2.

[lapamMeTpsl TEIUIOHOCHTENSI U HAapyXHOH Ccpelpl JUIL pacyeTa H30IAIMH TPyOOIIpOBOIOB

fecKaHAIBHOM MPOKJIaNKH NIPUHUMAIOTCS TAKMMH XKe, KaK M Ul KaHalIbHOM.

3 TaGauubl TOJLIHH M30JSIHH TENJIOH30JISIMHOHHBIX KOHCTPYKIHH
TEXHOJIOIHYECKOro 000pyI0BaHusl, TPYOONPOBOIOB H TEIJIOBBIX CeTeH

Tabnuupl TONMMMH M3OJSAIMH COCTaBJIeHHl HA OCHOBE HOPM IUIOTHOCTH TENJIOBOro IOTOKa
yepes IOBEPXHOCTD U3OJALNMK TEXHOJIOTHYECKOro 060pyXOBaHMsA, TPyOONpPOBOAOB U TEIUIOBLIX CETEH,

BBCIACHHBIX B LlefICTBYIOHIPIC HOpMaTHBHBIC HOKYMCHTH! M NpEAHa3HAYuCHB! I pCaln3aliu IIOBBIIICH-
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HBIX TpeOOBaHUH K TEIIO3allldTe IPH CTPOUTEIBLCTBE, KAIHTAILHOM PEMOHTE ¥ dKCILIyaTalMHt TCIIOBOH
H30JISILMH.

Teruro3amuTHbIE XAPAKTEPUCTHKH H3OJIHOHHBIX MaTEpPHAIOB B KOHCTPYKUHMAX, PAaCUCTHbIC
napaMmeTpsl TeMOepaTypPHBIX PEeXHMOB 00OpYHOBaHHUS, TPYOONPOBOJOB M HAPYXKHOI'O BO3LYXA, A TAIOKE
yCIoBMH TeroobMeHa KOHCTPYKIHMH C OKpyXKaloleH cpefoil npu pa3paboTKe TabNHMLl NPUHSTHI B
COOTBETCTBHH C YKa3aHUSIMU JEHCTBYIOIHX HOPMATUBHEIX JOKYMEHTOB.

3.1 Tommuesl TENIOBON H3ONAMHUA TEXHOJOTHYECKOro 00OpYyINOBaHUA H TPYyOOIPOBOIOB
npusenensl B npuioxesun b. ToXmuHBI M30MANMEM JBYXTPYOHBIX TEIUIOBBIX CETEM NpU HaJ3eMHOM
IPOKJIaJIKE HA OTKPHITOM BO3JyXe€, B IIOMEIUCHHUAX M IOJBAjax 3JaHHH - B npmioxenuu B. Tommuser
H30JSAIMKM IBYXTPYOHBIX TEIUIOBBIX CETed NpH IMOA3EMHOM IPOKIAAKe B HENPOXONHBIX KaHalax ¥

GeCKaHaJIBbHO — B PUJIOXKEeHuH I
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MCII 4.02-102-99

[punoxenue B

TommuHbl U30NAMME ABYXTPYOHBIX TEIUIOBBIX CeTel NPU HaJ3eMHOM
IIPOKIIaJIKe Ha OTKPHITOM BO3AyXe, B IIOMELICHUSX U IIOABANIaX 34aHUi

TeppuropuansHslif paiton: Esponeiickuii paiton P®
Tyun npoxnanku: HaazeMHAas
By H30/40AK: MaThl MUHEPAJIOBATHEIE IIPOIIKBHEIE M-100
Tenmonposoarocts: 0,05500 Br/m - °C
Tabnuna B.1
TPYBOMNMPOBO/
Hapy>xue1it nuamerp noparomuii [o6paTHeIi |momaromuii [o6parusii | moxarommii |o6paTHerit
TpybomnpoBoaa,
MM CpenmeronoBas TeMIeparypa TeIUIOHOCHTeNs, °C
65 50 90 50 110 50
TonmmuHa H30MAKUH, MM
25
57 59 59 50 50 46 46
76 68 68 53 53 51 51
89 68 68 54 54 51 51
108 64 64 59 59 56 56
133 70 70 67 67 63 63
159 75 75 66 66 69 69
219 80 80 78 78 85 85
273 84 84 86 - 86 94 94
325 82 82 89 89 95 95
377 83 83 92 92 95 95
426 84 84 91 91 102 102
480 87 87 95 95 104 104
530 89 89 95 95 101 101
630 93 93 98 98 104 104
720 88 88 97 97 102 102
820 90 90 99 99 105 105
920 90 90 99 99 104 104
1020 86 86 99 99 105 105
1440 116 116 133 133 140 140
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MCIT 4.02-102-99

lponomxenue npuioxesus B

Tabmuma B.2

Teppuropuansuplii patton: Espomneiickuii paitos PO
Tun npoxnagxku: B IOMEIUEHHAX H IOABANAX 3MaHUM
By H30J4IMK: MaThl MHHEpaJoBaTHEIE pomuBHeie M-100
Temnonporogsocts: 0,05500 Bt/Mm - °C

HapyxHbIil tnametp

TPYBOIIPOBO[

noparouuii jo6paTHsIH

MOAAIOLIHI

obpaTHbI]

0 (001 f:1 1030145071

oOpaTHbIit

pr60:14;:4 0BOIA, CpenuerojioBas TeMIeparypa teruorocuress, °C
65 50 90 50 110 50
TonmuHa H30JALIN, MM
25
45
57 48 48 57 57 60 60
76 51 51 60 60 62 62
89 54 54 62 62 61 61
108 60 60 65 65 68 68
133 59 59 64 64 71 71
159 60 60 67 67 72 72
219 65 65 73 73 75 75
273 67 67 76 76 80 80
325 67 67 76 76 81 81
377 68 68 78 78 83 83
426 70 70 79 79 85 85
480 70 70 80 80 86 86
530 71 71 80 80 86 86
630 70 70 88 88 88 88
720 73 73 83 83 90 90
820 72 72 81 81 84 84
920 73 73 84 84 89 89
1020 74 74 84 84 91 91
1440 97 97 108 108 119 119
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MCII 4.02-102-99

IIponomxenue npunoxenus B

Teppuropuansublil paiion: Esponeiickuii paiion PO
Tun npoxnanku: wamzeMuas
BHUA M30NS0MH:  MATBI U3 CTEKJISHHOTO INTANETbHOr0 BOJIOKHA M-35, 50
Temnonposoanocte: 0,05400 Br/Mm - °C
Tabnuma B.3
TPYBEOIIPOBOJX
. roJarouuii [o6paTHeIi  |moxaroLtuii {o6paTHeli | romarowmmii |o6paTHbIii
Hapyxserii iuametp
TPy 603& oBOIA, Cpennerozoas teMrepatypa Ternodocurens, °C
65 50 90 50 110 50
TonmumHa H30IALUH, MM
25
45
57 58 58 48 48 45 45
76 67 67 51 51 50 50
89 66 66 53 53 50 50
108 62 62 58 58 55 55
133 68 68 65 65 61 61
159 74 74 64 64 68 68
219 78 78 76 76 82 82
273 82 82 84 84 92 92
325 80 80 87 87 93 93
377 81 81 90 90 93 93
426 83 83 89 89 99 99
480 86 86 93 93 102 102
530 87 87 93 93 99 99
630
720
820
920
1020
1440

57



MCII 4.02-102-99

Hponomxkenue npuioxenus B

Bux vzonsuuu:

Taonuna B.4

TeppuTtopranbHbIi paiton: Esponeiickuit paiton PO
Tun npoxyagku: B DOMELICHUSAX U ITOJIBaNiaX 30aHuH

MaTsl M3 CTEKJIHHOTO IITaeIbHOro Bojokua M-35, 50

Temnonposogaocts: 0,05400 Bt/m - °C

HapyxHetit quametp

TPYBOIIPOBOA

OOAIOIMH

o6paTHBIi

oxarou i

oOpatHbIH

Mmogarouyi

obpaTHbIi

pr6o;1(1:dosona, CpenseronoBas TeMneparypa TeruioHocuresns, °C
65 50 90 50 110 50
TonmuHa u3onga0ul, MM
25
45
57 46 46 56 56 59 59
76 49 49 58 58 60 60
89 53 53 60 60 59 59
108 59 59 63 63 66 66
133 57 57 62 62 69 69
159 58 58 65 65 70 70
219 63 63 71 71 74 74
273 65 65 74 74 79 79
325 66 66 75 75 80 80
377 67 67 76 76 81 81
426 68 68 77 77 &3 83
480 69 69 78 78 84 84
530 69 69 79 79 85 85
630
720
820
920
1020
1440

58




MCIT 4.02-102-99

ITpomomxenne npunoxenus B

Teppuropuansuplit paifon: Esponeiickuit paiton PO
Ty OpoxIagku: Hax3eMHas
Bui M30JI0MH:  TUTHTEI MUHEPANOBATHEIE Ha CHHTETHY.CBA3YyIOImeM M-75
Tennonposonguocts: 0,05700 B1/M - °C
Tabnuua B.5
TPYBONIPOBON
. TNOZArOMKiA |0OpaTHBIH | momaroutuii [o6parubii {momarowmmii |o6parHsiii
HapyxHslii quamerp
pr6°:;& OBOZIa, Cpenneronopas TeMneparypa TennoHocuTes, °C
65 50 90 50 110 50
TonmmuHa H30IALMH, MM
25
45
57
76
89
108
133 74 74 70 70 66 66
159 79 79 69 69 73 73
219 83 83 82 82 89 89
273 88 88 90 90 99 99
325 86 86 93 93 99 99
377 86 86 96 96 99 99
426 88 88 95 95 106 106
480 91 91 99 99 109 109
530 92 92 99 99 105 105
630 :
720
820
920
1020
1440

59



MCIT 4.02-102-99

[Iponomxenue npuioxenus B

Teppuropuansubiii paiion: Espormeiickuii paiion PO
Tun npoxkgagKy: B DOMEUICHUSAX M INOABANIAX 3JaHUH
By v301spu: WIMTH MUHEpaJIOBaTHBIC HA CHHTETHYECKOM cBsizyromeM M-75
TemnonpoBoguocts: 0,05700 Bt/m - °C

Tabnuua B.6
TPYBOIIPOBOJ
. rofaroiuii |obparHslil |noxaromuii [06paTuslil [mofaroui |00 paTHBIH
HapyxHblil auamerp _
TP y60;11;[ 0BOJA, Cpenneronosas TeMieparypa TerioHocures, °C
65 50 90 50 110 50
Tonmuaa U30JI9LHN, MM
25
45
57
76
89
108 _
133 62 62 67 67 74 74
159 63 63 70 70 75 75
219 68 68 76 76 79 79
273 70 70 79 79 84 84
325 70 70 80 80 85 85
377 71 71 81 81 87 87
426 73 73 82 82 88 88
480 73 73 83 83 90 90
530 74 74 84 84 90 90
630
720
820
920
1020
1440

60




MCIT 4.02-102-99

IIponomxenue npunoxenus B

Teppuropuansuplit paiion: Esponeitckuii paiion PO
Tun npoxsagku: mansemuas
By M30MAUMH: TEIUIOU30JAUMOHHbIE H3ACHHS U3 BCHEHEHHOIO Kay4yyKa C 3al[UTHBIM
Cl10eM
Tertonposoarocts: 0,04000 Br/M - °C
Tabmuna B.7
TPYBOIIPOBOJ
. noparomy [o6partHbIi (nofatownii [oGpaTHblii |noaatowmit [o6paTHbii
Hapyxuptit nuametp |
Tpy6omnpoBosa,
MM ' CpenueronoBas TeMieparypa TeIIoHocHTend, °C
65 50 90 50 110 50
Tonumna u30NAIHH, MM
25
45
57 36 36
76 42 42
89 43 43
108 41 41
133 46 46
159 50 50
219 53 53
273 57 57
325 56 56
377 57 57
426 59 99
- 480 61 61
530 62 62
630 65 65
720 62 62
820 64 64
920 64 64 -
1020 62 62
1440 83 83

61



MCIT 4.02-102-99

Oxonvanue npunoxeuus B

Teppuropuanshslit paiton: Esponeitckuii paiton PO
Tun npoxnanky: HaJ3eMHas
Bua psonanuu: noauMepbeToH ¢ 3amUTHBIM CII0EM
Tennonposoguocts: 0,06000 Bt/Mm - °C
Tabnuna B.9
TPYBOIIPOBOJ
. nonaromuii  |o6paTHeIi  |noalomuit |oGpatHbIii | nonaromumii |06paTHLII
HapyxmHsiit mnamerp
Py 603‘;{ OBOZa, Cpenneronosas TeMneparypa TeroHocuress, °C
65 50 90 50 110 50
TonuyHa H3oMAIUH, MM
25
45
57 69 69 57 57 53 53
76 79 79 60 60 59 59
89 78 78 61 61 58 58
108 73 73 67 67 63 63
133 79 79 76 76 71 ‘ 71
159 - 85 85 74 74 78 78
219 89 89 87 87 95 95
273 94 94 97 97 106 106
325 92 92 99 99 106 106
377 92 92 103 103 106 106
426 94 94 101 101 113 113
480 97 97 105 105 116 116
530 98 98 105 105 111 111
630 102 102 108 108 115 115
720 97 97 107 107 113 113
820 99 99 109 109 116 116
920 99 99 109 109 114 114
1020 95 95 109 109 115 115
1440 127 127 146 146 154 154
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MCIT 4.02-102-99

[punoxenue I’

ToNmuHbLl H3OJSALMY ABYXTPYOHBIX TEIIOBBIX CETEH NPH IIOA3EMHOM
IPOKJIaJIKe B HETIPOXOAHBIX KaHalIaX ¥ OeCKaHaIbLHO

Teppuropuansuelii paiion: EBponeiickuit paiion PO

Tun npoxIafgKy: NoA3eMHas B HEIIPOXOJHBIX KaHamax

By H30S10|H: MATH MUHEpaloBaTHbie pomuBHsle M-100
Termnonposoarocts: 0,05500 Br/™ - °C

Tabnuua I'.1
TPYBOIIPOBO/J
. MOAAONIHEL |06paTHBIN |MoAaroLIHii |0GpaTHBIH |HofatoLIHi |06paTHBIi
Hapy>xHbIi quaMeTp
TPYGOIIKI OBO/a, Cpe,uﬂeronoséx TeMieparypa Terionocurens, °C
65 50 90 50 110 50
TonmuHa H30JALHHA, MM
25
45
57 55 55 55 55 56 56
76 59 59 56 56 61 61
89 62 62 58 58 62 62
108 60 60 59 59 64 64
133 66 66 67 67 76 76
159 74 74 70 70 80 80
219 75 75 78 78 82 82
273 80 80 88 88 88 88
325 82 82 88 88 96 96
377 85 85 93 93 95 95
426 86 86 92 92 96 96
480 89 89 90 90 103 103
530 91 91 92 92 100 100
630 88 88 95 95 100 100
720 90 90 98 98 104 104
820 88 88 98 98 105 105
920 91 91 99 99 107 107
1020 88 88 97 97 105 105
1440 92 92 98 98 99 99
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MCIT 4.02-102-99

lponoinkenue npunoxenust I

Fal

Teppuropuansueii paon: EBporneiickuii paiton PO
‘Tun npoknagky: noj3eMHas B HENPOXOAHBIX KaHaNax
Byt y30)114u: MaThl M3 CTEKIISIHHOrO INTaneabHoro Bojokua M-35, 50
Tennonposoxuocts: 0,05400 B1/m - °C
Tabnuna .2
TPYBOIIPOBOJ
. nojatouuii |obpatHeIi  |noparowuii |06paTHeLi | noxatowmii |o6paTHbIH
Hapy>xHs1it tuamerp
TPYGOS&OBOM’ Cpennerogosas Temneparypa Temwionocurens, °C
65 50 90 50 110 50
Tonmmuuua u3onaLuy, MM
25
45
57 54 54 53 53 55 55
76 57 57 54 54 60 60
89 60 60 56 56 60 60
108 58 58 57 57 62 - 62
133 65 65 65 65 74 74
159 72 72 68 68 78 78
219 74 74 76 76 80 80
273 79 79 86 . 86 86 86
325 80 80 86 86 93 93
377 83 83 91 91 93 93
426 84 84 90 90 94 94
480 87 87 88 88 101 101
530 g9 - 89 90 90 98 98
630 ~
720
820
920
1020
1440

65



MCIT 4.02-102-99

[Tponoixenue npunoxerus I

TeppuropuaisHbIA paion:
Tun npoxnaaxu: 1oJ3¢MHask B HENPOXOAHAIX KaHajax
Bu{ M30JSIIUH:  IIMTH MUHEPAIOBATHBIC Ha CHHTETHY.CBA3ylomeM M-75

Termonposoauocts: 0,05700 Br/m - °C

Tabyuua I'.3

Esponetickuil paiton PO

HapyxHeIi quaMeTp

TPYBEOIPOBO]I

o aroLHi

o0OpaTHbIi

TOJArOLHHA

o6parHbIH

MO ZATOI M

obpaTHBIH

pr603}; OBOZa, CpenHerofosas Temuneparypa TeruioHocurens, °C
65 50 90 50 110 50
TomuyHa H3OMALIMH, MM
25
45
57 59 59 58 58 60 60
76 62 62 59 59 65 65
89 66 66 61 61 66 66
108 63 63 62 62 68 68
133 70 70 71 71 80 80
159 78 78 73 73 84 84
219 79 79 81 81 86 86
273 84 84 92 92 93 93
325 86 86 92 92 100 100
377 89 89 97 97 100 100
426 90 90 96 96 101 101
480 92 92 94 94 108 108
530 94 94 96 96 104 104
630
720
820
920
1020
1440

66
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Iponomxenne npunoxenns I'

MCII 4. 02-102-99

Tabnuua I' .4

Teppuropuansusii paifon: Esponeiickuit paifon PQ
T DpoKnamKH: [OA3eMHas B HEMPOXOAHBIX KaHaIax
By H30I4UH: TIHTE MHUHEPaNOBAaTHHIC HA CHHTETHYECKOM CBs3yIomeM M-125

Temnonposoasocts: 0,05400 Bt/m - °C

Hapyx'(Hin«i JuameTp
Tpy6onposoza,
MM

TPYBOIIPOBOJ

HONAIOLMH |06paTHEI | 110 aarOLHil

obpaTHEIi

nojarouMit

obpaTHbIi

Cpenneromosas Temmeparypa TeruioHocuress, °C

65

50

90

50

110

50

TonmpHa H30IAHE, MM

25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020
1440

86
88
87
89
86
90

86
88
87
89
86
90

93
96
96
97
95
96

93
96
96
97
95
96

98
102
103
105
103
97

98
102
103
105
103
97

67



MCII 4.02-102-99

[iponomxenue npunoxenns I

Teppuropuanbubii paiion: Epponeickuii paiton PO
Tun npoxnanky: mojx3eMHas beckaHanbHas ¢ KOHTPOJIEM BII&XXHOCTH
By M30JIALHM; HEHOMOJIUYPETal B JKECTKOH MOIUITHIICHOBOMH 0605104Ke

Termnonposoauocts: 0,03300 Br/m - °C

Tabmuua I'.5
TPYBOIIPOBO/J
. IO JatoLIMH [06paTHeIi |moxarowuii |o6paTHEI |N0AOLWMA obpaTHbIN
Hapy»xHsbI# Auamerp
TPY 603‘;{ OBOA4, CpenuerofoBas TeMieparypa termonocures, °C
65 50 90 50 110 50
Tommuyya H30JAIUY, MM

25
45

57 28 28 28 28

76 31 31 30 30

89 34 34 32 32

108 34 34 34 34

133 37 37 37 37

159 42 42 40 40

219 45 45 46 46

273 48 48 52 52

325 51 51 54 54

377 54 54 58 58

426 56 56 59 59

480 57 57 58 58

530 60 60 61 61

630 61 61 65 65

720 61 61 65 65

820 62 62 68 68

920 65 65 70 70
1020
1440

68
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[Ipomomkenne npunoxenus I”

MCIT 4.02-102-99

TeppuropuaneHelil paiion: EBponeiickuil paiion PO
noz3eMHast beckaHaIpHast

Tun npoxmanxu:
Buy vuszonsamuu:

JIETKUH nesodeTod

Tennonposoguocts: 0,05000 Br/m - °C

Tabnuna I'.6
TPYBOIIPOBOJ
. nonaromuii|obpaTHelil |nojarouuii|o6paTHelii |moxaroiuii| o6 paTHLIA
HapyxHelit nuametp
pr6°3‘;[ OBOZ4, Cpenseronopas TeMmneparypa TerioHocurens, °C
65 50 90 50 110 50
TosnyHa H30IIALHHE, MM
25
45
57 53 53 52 52 54 54
76 57 57 54 54 59 59
89 61 61 57 57 61 61
108 60 60 59 59 64 64
133 64 64 65 65 73 73
159 73 73 69 69 78 78
219 76 76 79 - 79 82 82
273 80 80 87 87 87 87
325 84 84 89 89 96 96
377 88 88 95 95 98 98
426 91 91 97 97 101 101
480 93 93 95 95 107 107
530 97 97 98 98 106 106
630 98 98 105 105 109 109
720 97 97 104 104 110 110
820 99 99 108 108 115 115
920 103 103 110 110 118 118
1020 103 103 112 112 120 120
1440 116 116 122 122 123 123
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MCIT 4.02-102-99

Oxonvanue rpuioxerus I°

Teppuropuanslbii paiton: Esponefickuii patiod PO
Tun mpokjaaKy: Mnoa3eMHas GeckaHaIbHas

By u3oisuu:  1oJuMepOeToH
Tennonposoauocts: 0,06000 Br/m - °C

Tabmuna I'.7
TPYBOIIPOBOA
. nopaoLuii |o6paTHeIil |nonarowuii |o6paTHeIi [monaroumi |0GpaTHLIR
HapyxHsIit tuaMeTp
P YGO;I;[ 0BOAA, CpenHerofoBas Temreparypa Telionocuress, °C
65 50 90 50 110 50
TonipuHa U30IATHH, MM
25
45
57 73 73 72 72 74 74
76 77 77 73 73 80 80
89 82 82 76 76 82 82
108 79 79 78 78 85 85
133 84 84 85 85 97 97
159 95 95 89 89 102 102
219 98 98 101 101 106 106
273 102 102 111 111 112 112
325 106 106 113 113 122 122
377 111 111 121 121 124 124
426 114 114 122 122 127 127
480 116 116 118 118 134 134
530 121 121 123 123 132 132
630 121 121 130 130 136 136
720 120 120 129 129 137 137
820 122 122 134 134 142 142
920 127 127 136 136 146 146
1020 127 127 137 137 148 148
1440 142 142 150 150 151 151
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MCII 4..02-102-99

VJIK [69+697.334-036.5.057)(083.74) OKC 91.140.10 K24

KioueBple c1oBa: H30IS1HS TeIIOBas, 060pyI0BaHHC, TPy6ompoBo

OKCTY 49 2000
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AZORBAYCAN RESPUBLIKASININ
TIKINTI NORMATIV SONODLORIL SISTEMI
DOVLOTLORARASI TIKINTI VO
ILAYIHOLONDIRMOD UZRO QAYDALAR TOPL U‘ ‘HJ

AVADINLIQLARIN VO BORU
KOMORLOBRININ ISTILIK
IZOLYASIYASININ
LAYIHOLONDIRILMOSI

ROSMI  NOSR

Azarvaycan Respublikas: Déviet Tikinti ve Arxitekiura Komistosmin 11.11.2002-¢
il tarixli [ Ne-li qerar: ile Azerbaycan Respublikasi erazisinde quvveye mandirlib

Texniki normalagdirma, standartlasduma ve sertifikatiasdirma tizro
Dévletloraras: Elmi-Texniki Konussiyas:
(TNDETK)
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