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1. BBenenmue.

B mnacrosmeilt pabore mpuBENEHBI PE3yJbTaThl PacueTOB MUHUMAJILHO
HEe0OX0oaMMOW TONIIMHBI cTeH U KpoBiau nomoB cepun «EFFECT LIGHT»
npousBojacTtBa Doorhan. /{51 3TOro BelI€I€HB OCHOBHBIE Y3J1bl, CO3JAI0LIUE J0-
IIOJIHUTEJIBHBIE TOTEPU TEIUIOTHI WJIM OINACHOCTh MPOMEP3aHUsl KOHCTPYKILUH,
JUI HUX TIPOBEAEHBI PACUETHI TEMIIEPATYPHOTO MOJISA, U HAWJIEHBI YIEJIbHBIE I10-
TepU TEIIOThl. Ha OCHOBE MONYYEHHBIX JAHHBIX MPOBEIAEHBI PACUEThl MUHU-
MaJbHO HEOOXOIUMOM TOJIIMHBI YTEIUICHUS CTEH U KPOBJIH, a TAK)KE MPUBEJICH -
HOT'O CONPOTHUBIICHUS TEIUIONEPEAAYE OIPAKAAIOMIMNX KOHCTPYKIHAM JJIs1 Pa3iind-
HBIX KJIMMaTH4YeCKNX paiioHOB P®D, mogoOpaHHBIX TakkuM 00pa3oM, YTOOBI OXBa-
TUTb BECH CIIEKTP KIMMAaTUYECKUX yCIOBUK Poccum.

CnoXHOCTh padOThl 3aAKIHOYAETCS B MCCIECJOBAHUM CBOWCTB COHJIBHY-
naHesei cpazy ais 0oJIbIIOro YKcia peruoHoB Poccun, uyTo mpesmnonaraeT mpo-

BCIACHHA pacuCTOB, I'’AIC 3TO BO3MOXKXHO, B O6H_ICM BUIOC.

2. Onuncanue uccieyeMbIX KOHCTPYKIIUIA.

Tunosoe 3mpanue cepun «EFFECT LIGHT» npuBeneHo Ha pucyHke 1.
JIJi1 pac4eToB MUHMMAJIbHO HEOOXOAMMOM TONILIMHBI YTEIUTUTENS TpeOyeTCs uc-
[10JI30BaTh HE TOJIBKO TEIJIOTEXHUYECKHE XAPAKTEPUCTUKH Y3JI0OB, HO U 4acTO-
Ty UX PacioJioKeHHs Ha KpoBJie Uiy ¢acaje. ITU JaHHbIE IPUHSATHI 110 3/1aHHUIO,
NpUBEACHHOMY Ha pucyHke 1. IIpu 3ToM npuHUMAanoch, 4YTO 3aHUE IBYXITaX-

Hoe pazmepoM 10,0x6,3x6,7 m.



Parcad A-5 Parad 5-7

1 1 I

Pucynox 1. O0muit Bu 37aHUS U3 UCCIEAYEMbBIX KOHCTPYKITHM.

CTeHbI COCTOSIT U3 COHABUY MaHeseH (Ba CTAbHBIX JIKCTA C 3alI0JIHEHHU -
eM PIR) u comepxar cieayronme TEIIOTEXHUYECKUE HEOHOPOJAHOCTH: YIJIBI,
MecCTa NMPUMBIKaHUS OKOHHBIX U JIBEPHBIX OJIOKOB K cTeHe. CThIKM MEX1y MaHe-
JISIMU pelieHbl 0€3 CIUIONIHOTO METAJUTMYECKOT0 MOCTHKA X0JI0J]a U HE CO3/atoT
CYLIECTBEHHON TEIUIOTEXHUYECKOW HEOJHOPOAHOCTH IIPU KAYECTBEHHOM BBI-
MTOJIHCHUH.

Hccnenyempie COHABHY-TIAHENN COCTOSAT W3 TOHKHUX CTAJIbHBIX 000J0YEK
3anosHeHHbIX PIR. IIpakTdeckn Bce TEIUIOTEXHUYECKUE CBOMCTBA ONIpPENEIIs-
I0TCSl yTEIUIUTENeM, 00010YKa OKa3bIBAET BIMSIHUE HA MOTEPH TEIUIOTHI, TOJBKO
B MECTaX TEIIOTEXHUYECKOW HEOTHOPOJAHOCTH.

IIpunsTas B pacuerax TerionpoBoaHocTh PIR miis pacyeTHbix ycnosuil b
0,022 B1/(M°C).

KoHCTpyKIus KpOBJIM BKIIFOYAET OCHOBAHUE U3 CTAJIA WJIA THIICOKAPTOHA,
cioit yrerurenss MBII TennonpoBogHocTs st pacuetHbix ycnoBuid b 0,041
B1/(M°C) u paznuunabix MeMOpaH, MapOU30JSIUOHHBIX TJIEHOK U TOMY IM0A00-
HOro. B pacderax yuutbeiBaeTcs Toapko ciiod MBII, Tak kak ocTalbHBIE CIIOH
MMEIOT MaJo€ TEIIOTEXHUYECKOE 3HaUeHHe. Eciii Ha KpOBJIE BBINOJHEHA pasy-
KJIOHKA, €€ CPEJIHIOK TOJIIIUHY TaKK€ MOKHO YUYECTh MPH MOJCUYETe HEOOXO0a1-

MOTI'0 YTCIINICHHUA KPOBJIH.
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Pucynok 3. [Ipumbikanre OKOHHOTO OJIOKa K CTEHE.
[To mepuMeTpy OKOHHOTO M ABEPHOro OJOKa MPOEMbI YKPEIUIAIOTCS 3a-
KJIATHBIMH JETAISIMH, ITOKa3aHHBIMA Ha puUcyHKke 3. Ha pucyHke 4 MOXHO yBH-

JACTh PACIIOJIOKCHHUC 3TUX JIeTayneH.
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Pucynok 4. 3aknagHble JeTaId B OKOHHOM IIPOEME.



Ha pucynke 5 moka3aH y3en NpUMBIKAHHS KPOBJIM K CTE€HE C JIOIMOJIHU-

TCIbHBIM YTCINICHHUCM IIapalicTa.
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Pucynok 5. [Ipumbikanue KpOBJIM K CTEHE.

4. PacyeT Tem10TeXHUYECKNUX XaPAKTEPUCTUK OCHOBHBIX Yy3JI0B.

Tax kak B HacTosiel paboTe BBHIMOIHIIOTCS OOLIME pacyeThl U KIMMAaTH -
YECKUE YCIIOBUS KOHKPETHOIO IPUMEHEHUS UCCIIETyEMBIX KOHCTPYKIUI HE W3-
BeCTHBI. He nmeeT 3HaueHus, I KaKuX YCIOBUM PACCUNTHIBATh TEIIIOTEXHUYE-
CKHME XapaKTEPUCTUKH Y3JIOB.

Jns onpeneneHHOCTH Aajee NMpU TEIIOTEXHUYECKUX pacueTax NIpUHUMA-
I0TCSL  KJIMMaTudeckue mnapamerpbl s  MockoBckoir obmactu no CII
131.13330.2018 [1].

- CpellHss TeMIiepaTrypa HauboJiee X0JI0AHOU MATUIHEBKH £,=-28 °C;

- pacueTHas TeMIreparypa BHyTpEeHHEro Bo3ayxa nomeuienui =20 °C;

Y CIIOBHOE COMPOTUBIIEHHE TEIUIONEPENAYE CIHIABUY-ITAHETICH TOJIIMHON

100 MM cocTaBJIf€eT:



ol ==
8,7 0,022 23

_ 10098 1 _, o (M°C)/Br

VYciaoBHOE COIIPOTUBJICHUC TCIIONCPCAAYC KPOBJIM COCTABJIACT.

1
87 0,041 0,042 23

JlonoJIHUTENIbHBIE TIOTEPU TEIUIOTHI HAXOJSATCA PACYETOM JIBYXMEPHOIO
TEeMIIepaTypHOTO ToJIA y37a. MeTouka pacyeTa TeMIEepaTypHOro MoJjsi MpuBe-

JI€HA B IPUJIOKEHUH 1.

Yeon
Pacuernslii yuactok cocrasisger 650 mm B juimHy U 650 MM B mIMpUHY.
Pacuetnas obnactb Obuta pazdouta Ha 1690 Thicsu stueex (1300x1300).

B pesynbrate pacdera MmoyrydeHo TeMIIepaTypHOe MoJie y3ia (PUCYHOK 6).



Q=238 Brim

Pucynok 6. TemneparypHoe moJie yriia U3 COHBUY-ITaHEIIEH.

Ha pucyHkax TemmnepaTypHBIX ToJieH OelbIMU JIMHUAMHU U300pakeHbI H30TEPMBI C TeMITepa-
TypaMmu (cuuTas cieBa HampaBo) -24, -20, -16, -12, -8, -4, 0, 4, 8, 12, 16°C

IToTok TEmaOTHl Yepe3 UCCIENYEeMbI y3€l KOHCTPYKUHMH cocTaBui 23,8
Bt/m.
[ToTOK TErUIOTHI Yepe3 HMCCIeayeMblid y3ell KOHCTPYKIIMU 0e3 JIOTOJIHU-

TEJIbHBIX TEIIONPOBOAHBIX BKIIOUEHUH (IO I1aau) ompeneiseTcs no ¢popmyse

(IT1.4) u cocraBnser:

_ 20 —(-28)

9 4.61

11=115 Br/m
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JloTIOTHUTENbHBIE TTIOTEPH TETUIOTHI, COCTABIAOT 12,3 BT/M Ha TOTOHHBIN
METp y3J1a.

VYV nenabHbBIC IMOTECPHU TCIIIOTHI COCTABJIAIOT:

g o A0 123
Yo -t 20—(-28)

B

=0,256 Br/(M°C)

yI[GJ'IBHaSI reOMCTpUYCCKasa XapaKTCPHUCTHKA HCOJHOPOAHOCTH AJAaHHOI'O

Buja (dacTtora pacnosnoxenus Ha dacane) cocrasiser 0,154 m/m>,

Ipumvikanue OKOHHBIX U 08EPHBIX OIOKO8 K CIeHe

Pacuernblii yyacTok cocrasisieT 701 MM B BeicOTy U 152 MM B HIMpPUHY.
Pacuernas obnacte Obuia pazouta Ha 107 Teicsu siueek (1402x304).

B pesynbTaTe pacuera nosrydeHo TeMIepaTypHoOe moJje y3iia (PUCYHOK 7).

[ToTOK TEmIOTHI Yepe3 MCCIEAYEMBbIN y3el KOHCTPYKLIHMHU cocTaBuia 23,1
Bt/™m.

[ToTOK TErIoTHl Yepe3 HMCClIeayeMblid y3ell KOHCTPYKIMU 0e3 JTOMOJIHU-
TEJIBHBIX TEIJIONMPOBOIHBIX BKIIOUEHUH (TIO T1aan) ompeneiseTcs mo Gopmysie
(IT1.4) u cocraBmuser:

0 - 20 —(-28) 20 —(-28)

O -0,565 +
4,61

-0135=16,0 Br/m

JlomoJTHUTENIbHBIC TIOTEPU TEIUIOTHI, COCTaBsA0T 7,1 BT/M Ha moroHHbIN
METp y3Ia.

yI[eJ'IBHBIe IMOTCPHU TCILJIOTBI COCTABJIAIOT!

v - AQF 7l
o -t 20-(-28

B H

=048 Br/(w'C)

VaenpHas TeOMETPUYEcKas XapaKTEPUCTHKAa HEOAHOPOAHOCTH JAHHOIO
ByJ1a (4aCTOTa PaCIOIOKEHHs Ha (acaje Ul BBIOPAHHOTO 3aHUS) COCTABIIAET
0,54 m/Mm>.

V ienbHbIE MOTEPU TEIUIOTHI BEIMKHU JUIS JaHHOTO TUIIA y3J1a, YTO HEW3-

0eXKHO JJIs1 TOHKOCTCHHBIX KOHCTpYKIII/Iﬁ N3 MCTAJINTMYCCKOI'O HpO(bI/IJ'ISI.
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Q=14,02 Br/m

Pucynox 7. TemrnepaTypHoe moJie y3j1a MpUMbIKaHHsI OKOHHOTO OJIOKa K CTEHE.

Ha pucyHkax TemmnepaTypHBIX TOJieH OelTbIMU JIMHUSAMHU U300pakeHbI H30TEPMBI C TeMITepa-
TypaMmu (cuuTas ciieBa HampaBo) -24, -20, -16, -12, -8, -4, 0,4, 8, 12, 16°C
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Ipumvikanue oxouHvlx OI0KO8 K cmeHe, 3aK1aoHas 0emab

Pacuernblii yyacTok coctasisieT 701 MM B BeicOTy U 152 MM B HIMPUHY.
Pacuernas obnacte Obuia pazouta Ha 107 Teicsu siueek (1402x304).

B pesynbrate pacuera nmojgy4eHo TeMIepaTypHoOe o€ y3ia (PUCyHOK §).

IToTOK TEnmnIOTHI Yepe3 UCCIENYEeMbI y3el KOHCTPYKUHMU cocTaBuia 31,6
Bt/m.

ba30BbIil OTOK TEIJIOTHI YEPE3 UCCIIETYEMBIN Y3€JI KOHCTPYKLIMH ITPUHU-
MaeTcs 10 MPOBEICHHOMY BBIIIIE pacueTy 0e3 3aKJIaJHOM JIeTalu, YTO MO3BOJISIET
OLICHUTH JIOTIOJHUTEIBHBIA MTOTOK TEIUIOTHI CO3/1aBaeMblil etanbro. [Ipu sTom
nocjie o0pabOTKU BIUSHME 3aKJIaJIHOM JETall paccMaTpPUBAETCS KaK BIIMSHUE
TOYEHYHOM TEIJIOTEXHUYECKOM HEOJAHOPOAHOCTH U YUHUTHIBAETCS MPOMOPIUO-
HaJIbHO KOJMYECTBY 3aKJIaHBIX JIeTaJeH.

JlomoJHUTENbHBIC TIOTEPU TEIUIOTHI, COCTABISAIOT 8,5 BT/M Ha MOroHHBII
METp AECTaNH.

Y,HeJIBHI)IG IMOTCPH TCIJIOTBI COCTABJIAIOT!

L
- AQf 85
[ —1 20— (-28

) -0,075=0,013 BT/(MOC)
VYenbHas reoMeTpuyecKas XapaKTEepPUCTHUKA HEOJHOPOJHOCTH JaHHOTO
BHJ1a (4ACTOTa PACTIONIOKEHUS Ha (acaje sl BRIOPAHHOTO 3/IaHUS) COCTABIISIET

0,57 /M.
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Pucynok 8. TemnepaTypHoe noJie y3i1a NpUMbIKaHHsI OKOHHOT'O OJIOKa K CTEHE.
3akiagHas neTanb.

Ha pucyHkax temmnepaTypHbIX ToJieli OelnbIMU JIMHUSAMU U300pakeHbI H30TEPMBI C TeMIIepa-
Typamu (cuuTas ciieBa HampaBso) -24, -20, -16, -12, -8, -4, 0, 4, 8, 12, 16°C
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Ipumvikanue Kpoeiu Kk cmene

Pacuetnblii yyacTok cocrtaBiisieT 850 MM B BeicoTy U 650 MM B IIMPUHY.
Pacuernas ob6nacth Obuta pazdouta Ha 2210 ThIics4 stueex (1700x1300).

B pesynbTaTe pacuera nosry4eHo TeMIepaTypHoe 1moJje y3iia (PUCYHOK 9).

[ToTOK TEmIOTHI Yepe3 MCCIEAYEMBbIN y3el KOHCTPYKUHMU coctaBuia 13,1
Bt/™m.

[ToTOK TErIoTHI Yepe3 HCCIeAyeMblid y3ell KOHCTPYKIMU 0e3 JTOMOJIHU-
TEJIBHBIX TEIJIONMPOBOIHBIX BKIIOUEHUH (TIO T1aan) ompenesseTcs mo Gopmyse
(IT1.4) u cocraBmuser:

_ 207(728).0379+207(728)

)
Q 4,61 6,2

-0,547 =8.2 Br/Mm

JlomOJTHUTENIbHBIC MIOTEPU TEIUIOTHI, COCTaBIAOT 4,9 BT/M Ha mOroHHBIN

METp y3J1a.
VY nenbHble MOTEPH TEMIOTHI COCTABIISIOT:

v - AO 49
o -1, 20-(-28

B H

= 0102 Br/(w'C)

YI[eJ'IBHaH TCOMCTPUYICCKAA XaPAKTCPUCTHUKA HCOAHOPOJIHOCTH AAHHOTO

BHUOa (‘IaCTOTa PAaCIIOJIOKCHHUA Ha q)aca)le JJI BBI6paHHOFO BJIaHI/ISI) COCTaBJIACT

0,54 m/Mm>.
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Q=13,1 Brim

Pucynok 9. TemnepaTypHoe noJie y3ji1a IpUMbIKaHHS KPOBIIA K CTEHE.

Ha pucynkax TemmnepaTypHbIX moJieil OelbIMu JIMHUSAMHU U300pakeHbl H30TEPMBI C TeMIlepa-
Typamu (cuuTas cjaeBa Harmpaso) -24, -20, -16, -12, -8, -4, 0, 4, 8, 12, 16°C
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4. PacyerT MUHUMAJIbHO HE00XOAMMOH TOJIIHHBI CTEHOBBIX M KPO-
BeJIbHBIX KOHCTPYKIMIA.

Pacyer MuHUMaNbHO HEOOXOAWMOI TONIIMHBI CTEHOBBIX M KPOBEJIBHBIX
KOHCTPYKIMI mpoBoauTcs B cooTBercTBuu C 1. 5.7 CII 345.1325800.2017. B
4aCTHOCTH, 1o dopmyiie (5.7) ¢ UCTIOIB30BAHUEM XAPAKTEPUCTUK y3JIOB MOCUHU-
TaHHBIX B HACTOSAIICH padoTe.

llpumep pacuema

J11st MOCKBBI rpalyco-CyTKH OTOIMUTEIBHOIO IEPUO/Ia COCTaBISAOT 4551.

MuHUManpHO ONYCTHMOE CONPOTUBIIEHUE TEIUIONEpEaade Orpa)aaro-
IUX KOHCTPYKIMM *)uiblX 3qaHui onpenensercs no CII 50.13330.2012 u co-
crapuser 1,88 (M*°C)/Bt mis cTeH u 3,58 11 KpOBIIH.

MuHuManbsHO HEOOXOAUMAasl TOJILMHA CTEHOBBIX COHABUY-TIAHENEH B CO-

otrBercTBUU c 11. 5.7 CII 345.1325800.2017 cocraBiser:

d}‘T_AST 1 —— | =
o Z]J ‘*Pj — 7y o, o,

= 0,022 — 1 L _ 11 _pos:
g~ 0-154:0.256-0.54.0.148 — 0,570,013 87 23

B pe3ynpraTe pacueToB TONIIMHA [I0JIY4Y€HA B METPAX, OKPYIJISIS C TOYHO-
CThIO 10 1 caHTMMeTpa B OOJIBLIYIO CTOPOHY, MOJIYy4YaeM MUHHUMAJIBHO HE00XO-
JUMYIO TOJIIMHY CTEHOBBIX COHABUY-NIaHesner 60 M.

IIpu pacyeTre MUHMMAaIBHO AOITYCTUMOM TOJIIMHBI YTEIUIMTENS HA KPOBJIIE
pacyeT HECKOJIbKO ycioxkHsAeTca TeM, yTo 150 mm MBII OyayT 3amokeHsl B Jt0-
O0oM ciy4yae B KOHCTPYKLHIO MOIyJisl. MI3MEeHeHU o MoAaaeTcsi TOJbKO JOTOIHU -
TEJIbHBIN yTeruTeNb. IMEHHO ero TonuHa u O0yJIeT yKa3blBaThCsl, MPUYEM IS
JBYX BapUaHTOB JOoNOJHUTENbHOrO yrerummrenss MBI u ITHUP.

MuHuManbHO HeoOXxoauMas TOdIMHA 1gomnoaaureisHoro MBII Ha

KpogJie B cooTBercTBUU C I1. 5.7 CII 345.1325800.2017 cocraBiser:
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1

VT yr 1 -

o _Z]j\Pj oLy oL

=0.042:| — ! _0Is 115027
—0.54-0.102 0041 87 23
3.58

B pesynbraTe pacyeToB TOMIIMHA [TOJYyYE€HA B METPAX, OKPYIJIASA ¢ TOYHO-
CTBbIO 10 | caHTUMeETpa B OOJBIIYI0 CTOPOHY, OJy4YaeM MHUHUMAIbHO HEOOXO-

JUMYIO TOJIIUHY YTEIUIUTENs KpoBau 30 MM.

MuHumansHO HeoOXouMas ToimuHa gonoauTensHoro [P Ha kposie

B cootBeTcTBUU C 1. 5.7 CII 345.1325800.2017 cocraBJiser:

. = 1 1 1

VT yr 1 -

o —Z/j\y, oLy oL,

—0.022- ! SO L g014
—0.54-0,102 0041 &7 23
3.58

B pe3ynbpTaTe pacueToB TONIIMHA MOJIYY€HA B METPAX, OKPYIJISIS C TOYHO-
CTbIO 10 | caHTUMETpa B OOJBIIYIO CTOPOHY, IIOJYy4YaeM MUHUMAJIbHO HEOOXO-

JUMYIO TOJIIUHY YTEIUIUTEN KPOBIH 20 MM.

BI/II[y OOJIBIIIOr0 KOJHMYECTBA PCTHUOHOB pPaCUYCThbl HC ACTAIM3HUPYIOTCA, a

PE3yNbTAThI Cpa3y CBEACHBI B TAOHIIHI.



18

Tabnura 1

MuHMMaJILHO HGO6XOI[I/IM21$I TOJIIIINHBI CTCHOBBIX CBHI[BI/I‘-I-HEIHCJ'IGI\/JI IJIsL pas3-

JIMYHBIX peTHOHOB Poccun

I'COII, °C-cy1/

Tomm=ea cTeHO-

Ne IroroOJ1 o R.", (M%°C)/Br BOM COH/IBUY-
MaHEeH, MM

1 ApXaHrelbck 6375 2,29 70
2 AcTtpaxaHb 3411 1,63 50
3 bapnayn 6099 2,23 70
4 benropon 4120 1,79 50
5 BmaguBocTox 4836 1,95 60
6 Bonrorpan 3925 1,75 50
7 Bosorma 5700 2,14 70
8 Boponex 4275 1,82 50
9 Bragumup 4891 1,96 60
10 I'po3nbIii 3323 1,61 50
11 ExarepunOypr 5834 2,17 70
12 UpxyTtck 6664 2,35 80
13 Kazanp 5366 2,07 60
14 Kemeposo 6589 2,33 70
15 Kpacnonap 2538 1,44 40
16 Kpacnosipck 6463 2,31 70
17 Kypcxk 4326 1,84 50
18 JIunenk 4551 1,89 60
19 Marangan 7645 2,57 90
20 MockBa 4551 1,89 60
21 MypmaHcK 6435 2,30 70
22 Hwxuuii HoBropog 4953 1,97 60
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23 HoBocubupck 6460 2,31 70
24 Hopunsck 10656 3,23 120
25 Omck 6286 2,27 70
26 Open 4458 1,86 60
27 [lepmb 5963 2,20 70
28 IIckoB 4430 1,86 60
29 PocroB-na-/lony 3337 1,62 50
30 Camapa 4866 1,95 60
31 Cankr-IletepOypr 4537 1,88 60
32 CaparoB 4418 1,86 50
33 CeBacTonoib 2081 1,34 40
34 Cumdeporonb 2616 1,46 40
35 Coun 1000 1,10 30
36 ChIKTBIBKap 6464 2,31 70
37 TBepn 4791 1,94 60
38 Tomck 6739 2,37 80
39 Tyna 4588 1,89 60
40 TromeHB 6199 2,25 70
41 YenaOuHCK 5851 2,17 70
42 SIpocnasib 5338 2,06 60
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Tabnuua 2

MuHUMAIBHO HEO0OXOJIWMBIE TOJIIHHBI JOMOJHUTENBHOTO yTeruieHus MBII

KPOBJIM ISl pa3JIMYHbIX peTHOHOB Poccun

I'COII, °C-cy1/

TonmmHa Kpo-

Ne IroroOJ1 o R}’ , (M*°C)/Br BEJIBHOM COH/I-
BUY-TTAHEITH, MM
1 ApXaHrelbck 6375 4,31 80
2 AcTtpaxaHb 3411 3,12 -
3 bapnayn 6099 4,20 70
4 benropon 4120 3,41 20
5 BmaguBocTox 4836 3,69 40
6 Bonrorpan 3925 3,33 20
7 Bosorma 5700 4,04 60
8 Boponex 4275 3,47 20
9 Bragumup 4891 3,72 40
10 I'po3nbIii 3323 3,09 -
11 ExarepunOypr 5834 4,09 70
12 UpxyTtck 6664 4,43 90
13 Kazanp 5366 3,91 50
14 Kemeposo 6589 4,40 90
15 Kpacnonap 2538 2,78 -
16 Kpacnosipck 6463 4,35 80
17 Kypcxk 4326 3,49 30
18 JIunenk 4551 3,58 30
19 Maranan 7645 4,82 120
20 MockBa 4551 3,58 30
21 MypmaHcK 6435 4,33 80
22 Hwxuuii HoBropog 4953 3,74 40
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23 HoBocubupck 6460 4,34 80
24 Hopunsck 10656 6,02 220
25 Owmck 6286 4,27 80
26 Open 4458 3,54 30
27 Ilepmb 5963 4,15 70
28 [IckoB 4430 3,53 30
29 PoctoB-Ha-/lony 3337 3,09 -
30 Camapa 4866 3,71 40
31 Cankr-IletepOypr 4537 3,57 30
32 CapatoB 4418 3,53 30
33 CeBacTomoin 2081 2,59 -
34 Cumdpepormonpb 2616 2,81 -
35 Coun 1000 2,16 -
36 ChIKTBIBKap 6464 4,35 80
37 TBepp 4791 3,68 40
38 Tomck 6739 4,46 90
39 Tyna 4588 3,60 30
40 TromeHn 6199 4,24 80
41 YenaOuuck 5851 4,10 70
42 Spocnasib 5338 3,90 50
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Tabmuma 3

MuHUMaIbHO HEOOXOAMMBIEC TOJIIMHBI JIOMOJHUTENIbHOTO yTerenus ITUP

KPOBJIM ISl pa3JIMYHbIX peTHOHOB Poccun

I'COII, °C-cy1/

TonmmHa Kpo-

Ne IroroOJ1 o R}’ , (M*°C)/Br BEJIBHOM COH/I-
BUY-TTAHEITH, MM
1 ApXaHrelbck 6375 4,31 50
2 AcTtpaxaHb 3411 3,12 -
3 bapnayn 6099 4,20 40
4 benropon 4120 3,41 10
5 BmaguBocTox 4836 3,69 20
6 Bonrorpan 3925 3,33 10
7 Bosorma 5700 4,04 40
8 Boponex 4275 3,47 20
9 Bragumup 4891 3,72 20
10 I'po3nbIii 3323 3,09 -
11 ExarepunOypr 5834 4,09 40
12 UpxyTtck 6664 4,43 50
13 Kazanp 5366 3,91 30
14 Kemeposo 6589 4,40 50
15 Kpacnonap 2538 2,78 -
16 Kpacnosipck 6463 4,35 50
17 Kypcxk 4326 3,49 20
18 JIunenk 4551 3,58 20
19 Marangan 7645 4,82 70
20 MockBa 4551 3,58 20
21 MypmaHcK 6435 4,33 50
22 Hwxuuii HoBropog 4953 3,74 20
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23 HoBocubupck 6460 4,34 50
24 Hopunsck 10656 6,02 120
25 Owmck 6286 4,27 40
26 Open 4458 3,54 20
27 Ilepmb 5963 4,15 40
28 [IckoB 4430 3,53 20
29 PoctoB-Ha-/lony 3337 3,09 -
30 Camapa 4866 3,71 20
31 Cankr-IletepOypr 4537 3,57 20
32 CapatoB 4418 3,53 20
33 CeBacTomoin 2081 2,59 -
34 Cumdpepormonpb 2616 2,81 -
35 Coun 1000 2,16 -
36 ChIKTBIBKap 6464 4,35 50
37 TBepp 4791 3,68 20
38 Tomck 6739 4,46 50
39 Tyna 4588 3,60 20
40 TromeHn 6199 4,24 40
41 YenaOuuck 5851 4,10 40
42 Spocnasib 5338 3,90 30
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6. 3akiaroueHue.

[IpoBeneH pacueT MUHUMAIbHO HEOOXOIUMOM TOJIIUHBI CTEHOBBIX CIH/I-
BUU-TIAHETIEH U KPOBEJIBHBIX KOHCTpPYKUMM miisi n1oMoB cepuu «EFFECT
LIGHT» npousBoactea Doorhan. Pe3ynbTaTsl pacuera cBeieHbl B TaOJIU-
el 1 u 2.

Jlns pacyera BBIIEICHBI KIIFOUEBBIE Y3JIbl, CHWXKAIOLIME TEIJIOTEXHUYE-
CKYIO OJHOPOJHOCTb KOHCTPYKLHW, WM CO3JAIOIIUE NPEANOCHUIKHA IS
MpoOMEpP3aHusi. DTO YIUIbl, CTHIKM CTE€Hbl U KPOBJIM, MECTa MPUMBIKAHUS
OKOHHBIX OJIOKOB U JIBEPEH.

JI1st BCEX MEPEUMCIIEHHBIX Y3JI0B PACCUMTAHbI TEMIIEPATyPHBIE IOJA, IO
KOTOpPBIM ONPEAEICHBl MUHHUMAJbHAS TEMIIEpaTypa Ha BHYTPEHHEU IIO-
BEPXHOCTU KOHCTPYKIIMHI U OTOK TEIJIOTHI YEPE3 Y3EIL.

JIns Bcex y3710B pacCUMTaHbl yAEIbHBIE MIOTEPU TEIUIOTHI U YacTOTa pac-

ITOJIOKCHHS Ha (bacaz[e HJIKX KPOBJIC, OJIA BLI6paHHOFO THUIIOBOI'O 34aHM:.

Cnucok ureparypbl.

[1] CIT 131.13330.2018 «CHull 23-01-99* CtpouTtenbHasi KTUMATOIOTHS.
[2] CIT 50.13330.2012 «CHulI 23-02-2003 TemnnoBas 3amuTa 31aHUN.

[3] CIT 230.1325800.2015 «KOHCTpYKIIMM OTpaKAAIOIINE 31aHUN. XapaKTepH-

CTHKH TCIINIOTCXHHUYCCKUX HGOﬂHOpOHHOCTGﬁ)).

[4] CIT 345.1325800.2017 «3nanus >xuiibie U odmecTBeHHbIe. [IpaBuia mpoek-

TUPOBAHUA TEIJIOBOM 3alIUThD).



25

IHpuioxenue 1.

MeTtoauka pacyera TeMIepaTypPHOTo MOJIsl.

Pacuer TemmepaTypHOTro moJIs MO3BOJIIET HAWTH MPUBEACHHOE COTPOTHB-
JIEeHUE Teruionepeiade KOHCTPYKLIUU U JIOKaJbHbIE TEMIIEpaTypbl Ha BHYTPEH-
HEW MIOBEPXHOCTH CTEHBI.

Jlia pacdera TEMIEpPATypHOIO IOJI YUCIEHHO PELIAeTCsl TPEXMEPHOE
CTal[MOHAPHOE YpaBHEHUE TEIUIONPOBOJHOCTH. Tak Kak 3amaya Tpedyer
00JIbII0H TOYHOCTH, a (hopMa MOMEPEYHOTO CEUCHUS KPEIUICHUSI OKa3bIBaeT He-
3HAYWTEIHHOE BIUSHUE HAa PE3ynbTaT, TO HamOojee d(PPEKTUBHBIM SBISETCS
MEPEexXo]l OT TPEXMEpPHOW 3aJayl K OCECHMMETPHUYHOH, KOTOpas, OMUCHIBAsS
TpEXMEpPHOE TEMIIEPATyPHOE T0JIe, TPeOyeT pelIeHNus IBYXMEPHOTO ypaBHEHHUSI.
[Ipu »TOM moOcTUTAaeTCsl BBIMTPHINI BO BPEMEHH i pacyeTta npumepHo B 1000
pa3. Pacuersl nmpoBonsaTcs Ha OBM mo mporpaMmMe Mo pacdery CTalliOHAPHBIX
JIBYMEPHBIX OCCCUMMETPHUYHBIX TeMIEpaTypHbIX mosieid. [IporpamMmma ocHoBaHa
HA YKCJICHHOM pPEIICHUH HECTAllMOHAPHOTO YPAaBHEHUS TEIIONPOBOJHOCTH B

MUJINMHAPHUYCCKUX KOOPANHATAX.

ot 0 ot 1 o ot .
A DHLare
oz @x( ’ @x) r 81’( ! 8r) (I1.1)

Cnd
I7i€ ¢ — yAeNbHas TermnoeMKocTb, [[x/(kr°C);
¥m — IIIOTHOCTB, KI/M3;
A, A — pacueTHble KO3(D(PUITUEHTHI TEIUIONPOBOJHOCTH MO COOTBETCTBYIOITUM
Hanpasierusm, Bt/(m°C);
t — remneparypa, °C;
X — KOOpJIMHATA IO OCH NEPIEHAUKYJISIPHON MIIOCKOCTH CTEHBI, M;
¥ - paguanabHas KOOpJIMHATA, M;
Z — BpeMms, C.
Ha rpanunax orpaxaeHusi IpUHUMAIOTCS CTaI[MOHAPHBIE YCIOBUSI TEIUIO-

oOMEHa TPEThETO PO/Ia.
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JIns AByXMEpHBIX 3a1a4 pelaeTcs IByXMEPHOE YPaBHEHHE TEIUIONIPOBO/-

HOCTH:
ot o°t o’
c — = A -+ A 5 Hl .2
myw 8_7 X 8,\‘_ y "j:' ( )

TZie X, ¥ — KOOPJIUHATEHI, M;
Ax , Ay — pacueTHbIC KOI(PPUIMEHTHI TEIUIOMPOBOAHOCTH MO COOTBETCTBYIOIINM
HarpasieHusm, Bt/(m-°C).

YpaBHEeHHE peltaeTcsi B KOHEUHBIX Pa3HOCTSIX 1O siBHOU cxeme. [Ipu cra-
[IMOHAPHBIX TPAHUYHBIX YCIOBHUSAX B PE3yJbTaTe PEIICHUS IOTYYaeTCsl CTAI[HO-
HapHOE TeMIIepaTypHOE ToJIie, IO KOTOPOMY OIPEAENIeTCsS MOTOK TEIJIOThl Ye-
pe3 y3en KoHCTpyKiuH, (>, BT. KoaddunmeHT TernioreXxHnueckoil 0HOPOIHO-

CTH KOHCTPYKLIMH pPacCUYUTBIBAETCS MO (hopmyJie:

9
=5 (I11.3)

rae (; — MOTOK TEIUIOThI Yepe3 OAHOPOJAHYI0 KOHCTPYKIIMIO TOM K€ TUIOLIA/IH,
Br.

O, HaxoauTcs 110 hopmyIie:
O ="—r.§ (I11.4)

e Ry - CONpOTUBIIEHUE TEILIONEpPeaade orpaxaenus o raaau, (m>-°C)/Br.

COHpOTI/IBHCHI/Ie TCILIOIICPpCaAAUYC OIpaXXACHUA 110 I'Iad HAXOJAUTCA IIO

dbopmyne (E.6) CII 50.13330.2012 wnu:

1 19 1

R, =——+ Zta (IT1.5)

rne: Q, - Kod(p(UUUEHT TEeIUIO0TIa4d BHYTPEHHEH MOBEPXHOCTU CTEHbI, BT/
(m*°C), (pasen 8,7);
Q, - KOO(PQUIUEHT TEIUIOOTAAYM HAPYKHOU IOBEPXHOCTU cTeHbl, B1/(M*°C),
(paBen 23);

&/A - TEPMUYECKOE COMPOTHUBIIEHHE CJI0s Marepuana, m> °C/BT.
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[TpuBeneHHOE COMPOTHUBIICHUE TEIUIONepeaade (GparMeHTa KOHCTPYKIUH,

AJIA KOTOPOIro HOCIMKOM PACCHHUTAHO TCMIICPATYPHOC IIOJIC, OIIPCACIIACTCA IIO

dbopmyiie:

R ==—=t-S (IT1.6)



