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BBEOEHUE

CBoa MpaBun MO MPOEKTUPOBAHWIO TEMIOBOW 3aliMTbl 3[aHUN COAEPXKWUT METOAbl MPOEKTUPOBAHMS, pacyeTa
TEMNOTEXHUYECKUX XAPAKTEPUCTMK OrPaXKAAlOLMX KOHCTPYKUMIA, PEKOMEHAAUMM W CMpaBOYHbIE MaTepuanbl,
Mo3BOSISIOLLME peanun3oBbiBaTh TpeboBaHust CHuM 23-02-2003 "TennoBas 3awimuTa 3gaHuin".

MonoxeHna Ceoaa npaBu NO3BONIAKOT MPOEKTMPOBATb 3AaHUA C pauuOHa/IbHbIM UCMOJIb30BAHWUEM 3SHEPrun
nyTeM BbIABNEHUA CYMMaPHOIo 3HEPreTu4yeckoro 3q)(beKTa OT MCNO/Ib30BaHUA aAPXUTEKTYPHbIX, CTPOUTENbHbIX U
NHXXEHEPHbIX peLIJeHMﬁ, HanpaB/iEHHbIX HA 9KOHOMUIO IHEPIrETUHECKNX PECYPCOB.

B CBoge npaBwn npuBeaeHbl PEKOMEHAALMM MO BbIGOPY YPOBHS TEM03alMThl HA OCHOBE TeM/oBoro 6anaHca
3[aHus, MO pacyeTy NMPUBEAEHHOrO COMPOTMBIEHUS Tenonepeaade HeOAHOPOAHbLIX OrPAKAAIOLMX KOHCTPYKLIMMA,
TpeboBaHWSt K KOHCTPYKTMBHBIM WM apXUTEKTYPHbIM PELIEHWSIM 34aHWI C TOYKM 3pEHWst WX Temo3alluTbl.
YCTaHOB/EHbI METOAbLI ONMPEAENEHNsI COMPOTUBIEHNS] BO3AYXO-, MapOMNpOHULAHMIO, TEMIOYCTOMUYMBOCTM HapyXHbIX
OrpaXkJalolmMX KOHCTPYKUMI, TEMJOSHEPTreTMYECKMX MapaMeTpoB 3f4aHus, NpeanoxeHbl ¢dopMa W MeToaMka
3aroJIHEHNSI SNEKTPOHHOW BEPCUM 3HEPreTUYECKOro NacnopTa 34aHus.

Mpu paspabotke CBoAa MpaBWA WCMOMb30BaHbI MOJSIOXKEHWS AEUCTBYIOLMX HOPMATMBHLIX [AOKYMEHTOB,
MPOrpeccuBHbIE KOHCTPYKTUBHBIE PELIEHUS HAPYXKHbIX OrpaxxaeHui, Hambonee sp@PEKTUBHBIE TEXHUHYECKUE PEeLLEHMS]
TENNO3alUMThl 34aHUM, MPUMEHEHHbIE Ha pasnuuHbIX 06bekTax Poccuiickoi Meaepaummn, pabotbl O6wecTsa Mo
3alMTE NPUPOAHbIX PECYPCOB, @ TaKKe Ceayolume 3apybexHbIe CTaHAAPTbI:

DIN EN 832 - EBponelickuit cTaHaapT. "Tennosaluuta 34aHuii - pacyeTbl SHEPronoTpebneHns Ha OTOMJIEHME -
XUNble 30aHMa";

CTpouTesnbHble HopMbl Bennkobputanum 1995 - yacTb L. "CoepexxeHne TOMMBa 1 SHEPTun'™;

SAP BRE - CTaHaapT BenvkobpuTaHuu. "FocyaapCTBEHHasi CTaHAApTHas METOAMKA pacyeTa SHepronoTpebneHms
B XKWbIX 34aHNSX";

SS02 42 30 - LBeackuit ctaHaapT. "KOHCTPYKLUMM U3 IMCTOBbLIX MaTepuasnosB C TENIONPOBOAHLIMUA BKIOYEHNUSIMM
- PacueT conpoTuBneHusa Tennonepegave”;

Rt 2000 - ®paHums. "TIOCTAaHOBNEHME O TEMNOTEXHUYECKMX XapPaKTEPUCTUKAX HOBbLIX 34AHUMA W HOBbLIX YacTen
30aHuA" oT 29.11.2000;

EnEV 2002 - OPl. 'loctaHoBneHue 06 3Heprocbeperatowein TENIOBON 3alUTe U 3HeprocbeperaroLmx
OTOMMUTENbHBIX YCTaHOBKaX 3f4aHui" oT 16.11.2001.

Hactosiwmii CBoa npaBun paspaboTtanu: KaHa. TexH. Hayk KO.A.MaTpocoB, kaHA. TexH. Hayk W.H.ByToBCkui, NHX.
MN.t0.Matpocos (HUMC® PAACH), kaHA. TexH. Hayk B.C.benses (UHWUSMxumnuwa), kaHa. TexH. Hayk B.U.JluBuak
(MocrocakcnepTtusa), B.A.Myxapes (Focctpoit Poccum), J1.C.Bacunbesa (YN LHC).

B pa3paboTke OTAENbHbIX Pa3fenoB U NPUIOXKEHUM NPUHUMANK TaKKE y4YacTue: KaHa. TexH. Hayk A.4.LLapunos
(CaHTexHWUMNpoekT) - paspen 7; A-p TexH. Hayk H0.A.TabyHwumkoB (ABOK) - pasgen 11 v npunoxeHue X; KaHA.
TexH. Hayk I.K.KnumoBa (HUNCD® PAACH) - npunoxeHusi B u I'; kaHa. TexH. Hayk W.9.Kucenes (HUUCO PAACH),
KaHA. TexH. Hayk B.B.®etncoB (OAO "TennonpoekT"), kaHA. TexH. Hayk O.M.MaptbiHoB (Focctpoii Poccum) -
npunoxexue E; kaHg. TexH. Hayk B.A.Morytos (HUMC® PAACH); B.A.Tapacos (JexeHuHk H.B.) - nogpasgen 9.4 un
npunoxenue J1; B.A.CemeHoB (MoBomkckuin permoHanbHbii YULL no npobnemam ctpoutenscTBa npu CapaTOBCKOM
I'TY) - npunoxenue X.



1 OBJIACTb NMPUMEHEHUA

HacTosiwmii CBoa NpaBun pacrpoCTPaHSIETCS HA NPOEKTUPOBAHWE TEM/IOBOW 3aLLUMTbl OrpaXAatoLMX KOHCTPYKLMM
BHOBb BO3BOAMMbIX M PEKOHCTPYMPYEMbIX 34aHWIA PA3MYHOrO Ha3HauyeHusl (Janee - 34aHui) C HOPMUPYEMbIMM
NapaMeTpamMn MUKPOK/IMMaTa NoMeLLEeHMiA (TEMNEPATYPOV U BIAXHOCTLIO).

2 HOPMATUBHbIE CCbIJIKK

I'Iepequb HOPMAaTMBHbIX IOKYMEHTOB, Ha KOTOpPble NpUBEAEHbI CCbIZIKWU, aH B NPUIOXEHUN A.

3 TEPMUHbI U UX OMNPEAENEHUA

TepMMHbI, NpUMEHAEMbIE B HAaCcToALWLEM HOPMAaTUBHOM AJOKYMEHTE, U UX onpeaeneHns npuBeaeHsl B NpUioXXeHnn
b.

4 OBLUME NMOJIOXEHUA

4.1 TMpu TeEnnoTEXHUYECKOM MPOEKTUPOBaHUN TENMIOBOM 3alUMTbl 3AaQHWA B KaXAOM KOHKPETHOM CJly4dae
nocneaoBaTebHO peELWaloTCA cneayowme 3agaqn.

4.1.1 OnpepeneHue NapaMeTpPOB HApYXHbIX KIMMaTUYECKUX. YCNOBUIA - COMNIAcHO 5.1 HacTosLLero ceosa npasun
n B cootBeTcTBUMM € CHUMIM 23-01, BNaXHOCTHOrO pexuMa MOMeLeHuid 3aaHuii - cornacHo CHuM 23-02 ans
COOTBETCTBYIOLLErO MyHKTa CTPOWUTENbCTBA, MapaMeTpoB BHYTPEHHEW cpeabl - cornacHo 5.2 Hactoswero Csoaa
npasuJl.

4.1.2 BbIbop knacca aHepreTnyeckoi sdbekTuBHoCTM 3aaHmin C, B unm A cornacHo CHulMl 23-02.

4.1.3 OnpegeneHne ypoBHS TEMI0BOW 3alUMTbI - COMTacHO pasfesny 6 HacTosiwero CBoaa NpaBwui B COOTBETCTBUM
¢ CHul 23-02 ansi OTAENbHbIX OrpaXkAaloWMX KOHCTPYKUMA MO HOPMMPYEMbIM 3HAYEHUSIM  COMPOTUBIEHMS
Tennonepefaye OrpaxAalowmx KOHCTPYKUMIA ANsS BCEX 3A4aHW NM60 MO HOPMMPYEMOMY YAENbHOMY pacxogdy
TEM/I0BOI 3HEPrMM Ha OTOMJIEHWE NS MPAKAAHCKMX (KWIbIX M OB6LLECTBEHHBIX) 3A4aHWIA. JTa 3ajadya pellaercs npu
3aMoSIHEHUN SHEPreTUYECKOro NacnopTa 34aHWs COracHo pasaeny 18 Hactosiwero CBoaa NpaBun U B COOTBETCTBUM
¢ CHwul 23-02.

4.1.4 TIpOeKTUpOBaHME OrpaAalollen KOHCTPYKUMM. B xode npoekTUpoBaHUS OMpeaensitoT PacYETHbIE
XapaKTEPUCTUKN  CTPOWUTENbHLIX MaTepuaNioB WM KOHCTPYKUMM corflacHo 5.3 HacTosiwero CBoga npaswi,
paccuMTLIBAOT NPUMBEAEHHOE COMPOTUBMIEHME Ternonepefade Kak dacafa 34aHus, TaK M OTAENbHbIX 3/1EMEHTOB
OrpaXXAAoLLMX KOHCTPYKLMI cornacHo pasaeny 9 Hactosiwero CBoaa npaswun, COMOCTABASKOT Pe3ynbTaT C YPOBHEM,
onpefeneHHbIM B 4.1.3, 1 BHOCAT Npu HeOBX0AMMOCTU U3MEHEHUSI KaK B MPOEKT 34aHus B LENIOM, Tak U B MPOEKT
orpakaaroLen KOHCTPYKUMW; NPOBEPSIOT OrpaXKAaloLyl0 KOHCTPYKLUMIO Ha 3alUMTy OT NepeyBNaXXHEHUsI COriacHO
pasgeny 13 HacToswero Ceoga npasun n B cootBeTcTBMM ¢ CHMIM 23-02.

4.1.5 Bblbop CBETOMPO3payHbIX Orpa<aatolmx KOHCTPYKUMA Mo TpebyeMoMy COMpOTVBIEHMIO Tennonepeaade,
onpeneneHHoMmy B 4.1.3, U BO3A4YXOMNPOHMLAEMOCTUM - COrNacHo pasgeny 12 Hacroswero CeBofga npasun U B
cooTtBeTcTBMM ¢ CHulM 23-02.

4.1.6 PacyeT B HeobXoAMMbIX Ciydasix TEMN0yCTOMYMBOCTM OrpakaaroLMX KOHCTPYKUMA B JIETHEE BPeMsi U
TEN0YCTONUYMBOCTIN MOMELLEHUIA B XONIOAHBIN NepuUo roaa - CornacHo pasgeny 11 Hactosiwero CBoga npaswn U B
cooTtBeTcTBMM ¢ CHulM 23-02.

4.1.7 TpoeKTUPOBaHNE KOHCTPYKLUMIA MOJSIOB MO HOPMMPYEMbIM 3HAYEHWSIM TEMIOYCBOEHMUS - COrNTacHO pasaeny 14
HacToswero Ceoza npasun u B cootBeTcTBMKM ¢ CHUIM 23-02.

3aKaHuMBalOT  MPOEKTUPOBAHWE  TEM/IOBOW  3alWMThl  34@HU  COCTaBNEHWEM  pa3fena  npoekTa
"IHEpProaPEeKTUBHOCTL" COrNacHo pasaeny 16 Hacroswero CBoga npasuii.

4.2 Mpoueaypbl BbIGOpa TENO3ALIMTHBLIX CBOWCTB OrpaXKAaloLLMX KOHCTPYKLUMIA 6oiee AeTarnbHO NpeacTaB/eHbl B
pasgene 6.

Ona  obneryenns PELIEHNA KaXaol W3 3TUX 3afad B nocneayrwwmnx pasgenax Hacrtodauwero AOKYMEHTa
pa3pa60TaHb| COOTBETCTBYOLLINE METOANKN N NMPUMEPDLI PACHETOB.



5 UCXOOHBbIE OAHHBLIE AN MNPOEKTUPOBAHUSA TEMJIOBON 3ALLMUTDI

5.1 HAPY)>XHbIE KIIMMATUYECKUE YCJ/10BUSA

5.1.1 PacyeTHylo TemnepaTypy Hapy»XHOro Bo3ayxa i, , °C, cneayeT npuHuMaTb MO CpeaHeil TeMmnepaTtype

Hanbonee XofioAHOM NSATUAHEBKM C obecrieyeHHocTbio 0,92 cornacHo CHuM 23-01 Ans COOTBETCTBYHOLLENO
ropoACKOro WM CeNbCKOr0 HaceNeHHOoro nyHkTa. lNpu OTCyTCTBMM AaHHbIX A1 KOHKPETHOrO MyHKTa PacyeTHYHo
TemnepaTypy cneayeT npuHUMaTh ANns 6avkanllero nyHKTa, KOTopbii ykasaH B CHul 23-01.

5.1.2 MpOAOMKUTENLHOCTL OTOMMUTENLHOMO NEepuofa Zys, CYT, U CPEAHIO TeMnepaTypy HapyXHOro BO3fyXa

£ps » °C, B TEUEHME OTOMUTENLHOTO Nepuoja CneayeT NpuHMMaTh cornacHo CHulM 23-01 (Tabnuua 1, rpadel 13 n 14

- AN MEAMLIMHCKMX M AETCKMX YUPEXAEHWiA, rpacbl 11 1 12 - B OCTanbHbIX CNy4Yasix) A1 COOTBETCTBYIOLWErO ropoaa
WM HACeNEeHHOro NMyHKTa. Mpu OTCYTCTBUMM AaHHbIX AN KOHKPETHOMO NMyHKTa pacyeTHbIE NMapaMeTpbl OTOMUTENLHOIO
nepvoda cnegyet npuHUMaTb Ans 6nvkanllero MyHKTa, KOTOpbIi ykasaH B CHuM 23-01. BennuuHy rpagyco-CyTok

Dd B T€4eHne OTONUTENBHOIro NEpModa CNEAYET BbIMUCNIATL MO q)opMyne

Dy = (s ~ e )70t » 1

rape f’!'?‘!f - pacyeTHaa cpeaHAAa TeMNEpaTypa BHYTPEHHEro BO3ayXa, °C, onpegensemMas corfiacHo ykasaHuam 5.2.

5.1.3 CpefHuii yaenbHbI BEC HapY)XHOrO BO34yXa B TEYEHME OTOMUTENLHOrO nepuoaa -FE‘ , H/M3, cnepyet
paccuuTbIBaTb No opmyne

v =34631(273 + 8, ), )

roe tp; - Toxe, Yytone5.1.2, °C.

5.1.4 CpeaHioto NIOTHOCTb NMPUTOYHOrO BO3AYXa 3@ OTOMUTESbHLIV Nepuoa pgf , Kr/M3 , CnegyeT paccymTbiBaTh
no cgopmyne
oM = 3534[273+ 05(ts +10 )], ©)

roe fys - ToXe, utonB5.1.2, °C;

£y - TOXe, yTOMB5.1.1, °C.

5.2 NAPAMETPbl BHYTPEHHE CPE[ibl

MapaMeTpbl BO3AyXa BHYTPU XWMbIX M O6LIECTBEHHbIX 3[aHWI M3 YC/IOBUS KOMGOPTHOCTU ClneayeT onpenensrb
cornacHo Tabnuue 1 - Ans XonoAHOro nepuoja roga, U Tabnuue 2 - ans Tennoro nepuoda roga. Mapamerpbl
BO37yXa BHYTPW 3[aHWi1 NPOM3BOACTBEHHOMO Ha3HayeHWUs CieayeT npuHMMaTh cornacHo MOCT 12.1.005 1 HopMaMm
NPOEKTMPOBaHUSA COOTBETCTBYIOLLMX 3AAHUI U COOPYIKEHWIA.

Ta6bnuua 1 - OnTuManbHan TeMnepaTtypa u oonycrumMmast OoTHOCUTEJibHas BJ/1aXXHOCTb BO3A4yXa BHYTpPU
3AaHUA AN X0N10A4HOro BpeMeHu roaa

N n.n. | Tvn 3gaHus TemnepaTtypa OTHOCUTENbHAs BIAXKHOCTb
BO34yXa BHYTpU ey
. BHYTPY 30aHus ~ % 0%, He
3nanua "M oC 6onee
Kunble 20-22 55
MonMKNMHUKK 1 neyebHble yupexaeHns 21-22 55
[JowKonbHble yupexaeHns 22-23 55

MpumeyaHus
1 [Ins 30@HUI, He yKasaHHbIX B Tabnuue, TeMNepaTypy BO3AyXa ij , OTHOCUTENbHYIO BNAXHOCTb

BO3/YXa j,; BHYTPU 30aHUIA M COOTBETCTBYIOLLYIO UM TEMNEPATYpy TOUKM POCkI CleayeT NpUHAMaTh
cornacHo FOCT 30494 1 HoOpMaM NPOEKTUPOBAHWS COOTBETCTBYHOLLUMX 3AaHUIN.

2 I'IapaMeprl MUKPOKIMMaTa cneunanbHbIX O6LL|,eO6pa3OBaTe}'IbeIX LLIKOJ1-MHTEPHATOB, AETCKUX
AOLWKOJIbHbIX 1 0340POBUTENbHbIX yqpemp,eHMﬁ cneayet NpuHMUMaTb B COOTBETCTBUN C ﬂ,eﬁCFBy}OU.lMMM
CaHUTapHbIMKX NpaBuiaMn N HOopMaMu MMHmcrepcha 34paBOOXpPaHEHUA.




Ta6bnuua 2 - AOHYCTMMI:IG TeMnepaTtypa U OTHOCUTEJIbHas BJIAXXHOCTb BO3lyXa BHYTPM 34aHNA ansa
TenJsqioro nepumoaa roaa

N Tvn 30aHus TemnepaTtypa Bo3ayxa OTHocuTenbHas
n.n. BHYTDU 30aHUS! Zipe , °C B/TAXKHOCTb BHYTPU
30aHUA iy %0, HE
6onee
Kunble 24-28 60
MonMKNMHUKK 1 neyebHble yupexaeHus | 24-28 60
[JowKonbHbIe yupexaeHns 24-28 60

5.2.1 PacyeTHasi OTHOCUTENbHAs BIAXXHOCTb BO3AyXa BHYTPU XWbIX U OBLLECTBEHHbLIX 34aHWIA [OMKHA GbiTb He
BblLLIE 3HAYEHWI, NpUBEAEHHBIX B rpade 4 Tabnuy 1 v 2: BHYTPY 34aHWI NPOU3BOACTBEHHOMO HasHadeHwust - no FOCT
12.1.005 1 HOpMaM MNPOEKTUPOBaHWUS! COOTBETCTBYIOLMX 3A4aHWIA U COOPY>KEHWIA.

Ob6ecneyeHHOCTb YC}'IOBMﬁ aKCnayaTauun orpaxaaromnx KOHCTDYKLI,Mﬁ CneayetT yCraHaBnnBaTb B 3aBUCUMOCTU OT
BJTA>XKHOCTHOIO peXwuMa NMOMELLEHNI N 30H BIAXKHOCTH cneaywoumm 06pa30M:

- OMpeaenstoT Mo KapTe 30Hy BMIAaXHOCTY (BNaXKHasi, HOPMaribHasl, Cyxasl) CorfiacHo npuioxeHuto B CHuMM 23-02;
Mpv 3TOM B C/Ty4ae MoMnagaHvs MyHKTa Ha rpaHuLy 30H BIIXXHOCTU CNefyeT BbibupaTb 60siee BAaXHYIO 30HY;

- OMNpeensitoT BAAXHOCTHBLIA PEXUM MOMELLEHWIN (CYXOM, HOPMasbHbIA, BNAXHbLIA UM MOKPbIA) B 3aBUCUMOCTM
OT pacyeTHOM OTHOCWUTENbHOM BJIAXKHOCTU M TEMMEepPaTypbl BHYTPEHHErO BO3Ayxa B COOTBETCTBMM C Tabnuuen 1
CHwI 23-02;

- YCTaHaB/MBAOT corflacHo Tabnumue 2 CHUM 23-02 ycnoBus SKCMyaTaumMmu Orpaxkaalowmx KOHCTPYKUMIA (A wim
B) B 3aBMCMMOCTY OT BNI@YKHOCTHOFO PEXMMa MOMELLEHWI 1 30H BIaXKHOCTY.
5.2.2 PacueTHas TemnepaTypa BO3[yXa BHYTPU XMNbIX W OBLIECTBEHHBIX 3[aHUIA L: AN XONOAHOTO Nepuoaa

roga [O/MKHA OblTb HE HWKE MUHUMANbHBLIX 3HAYEHW OMTUManbHbIX TeMrepaTyp, NpuBeAeHHbIX B Tabnuue 1
cornacHo FOCT 30494 u CanlNuH 2.1.2.1002. [ns ocTafbHbIX 3A4aHWI, He yKa3aHHbIX B Tabnuue 1, mapameTpbl
BO3ayXa CnedyeT NPUHWMAaTh MO MMHUMAsbHBIM 3HAUYEHUSM OMTUManbHOW TemnepaTypbl no FOCT 30494, FOCT
12.1.005 1 HOpMaM NPOEKTUPOBaHWUS COOTBETCTBYIOLMX 3AaHUIA. PacyeTHasi TemMnepaTypa BO34yxa BHYTPU 34aHus

£ ANA TENNOTO Mepuofia rofa AOMKHA ObiTb HE BbIE AOMYCTUMBbIX 3HAYEHWW, MPUBEAEHHbIX B Tabnuue 2
cornacHo MOCT 30494.

5.2.3 TeMnepaTypa BHYTPEHHUX I'IOBerHOCTeﬁ Hapy>XHbIX orpa>|<p,eHm71 34aHusA, rae UMEKTCAa TensionpoBoAHbie
BKKOYEHUA (p,macbparMbl, CKBO3HbI€ BK/THOYEHNSA LLEMEHTHO-NECYAHOIo pacrtBopa Ui 6eToHa, MeXXnaHenbHbIe CTbIKK,
XKECTKME COEAMHEHMUSI U TUOKME CBSI3W B MHOIOC/TIOMHBIX MAHENSX, OKOHHbIE o6paMneHm| M T.4.), B yrnax v Ha

OKOHHbIX OTKOCaX He [I0/DKHa ObITb HIDKE, YeM TemnepaTypa TOYKM pOChl BO3AyXa BHYTPU 3aaHus £z (Tabnuua 3)
MPN PacyeTHON OTHOCUTENbHO BIAXHOCTN i, W PacYeTHOW TeMnepaType fn; BHYTPEHHero Bosdyxa (Tabnuua

1). Ona xunblx 1 OBWECTBEHHbIX 3AaHWii TemnepaTypa TOYKM pockl &7 npueeseHa B Tabnuue 3 npu
COOTBETCTBYIOLMX MUHMMASIbHBIX TEMMEPaTYpaxX M OTHOCUTENBbHOW BIAXXHOCTU, NPUBEAEHHBIX B Tabnuue 1.

Ta6bnuua 3 - TemnepaTypa TOYKHM POCbl BO3AYyXa BHYTPM 34aHUA A1 X0JI0OAQHOro nepuoda roga

N Tvn 3paHmMa TeMnepaTypa Touku pocbl £; , °C
n.n.
Xunble, WKoNbHbIE 1 Apyrue obLecTBeHHbIe 10,7
3A4aHuUs (Kpome npuBefeHHbIX B 2 1 3)
MonMKNMHUKK 1 neyebHble yupexaeHns 11,6
[JowKonbHbIe yupexaeHns 12,6

5.3 XAPAKTEPUCTUKM CTPOUTE/IbHbIX MATEPUAJIOB U KOHCTPYKLWNIA

5.3.1 lpu NpOEKTMPOBaHUM TEMIO3aWMTbl MUCMOMb3YIOT ClefyloWwne pacyeTHbIE MoKasaTeNn CTPOUTENbHbLIX
MaTepuanoB M KOHCTPYKUMIA (MO NpuioxeHuto [1 Ans yCroBWiA SKCNayaTaumMm orpaxaatolinx KOHCTpykumin A unm b
cornacHo CHul 23-02):

- pacyeTHbIN KO3MULIMEHT TENNONPOBOAHOCTU *., BT/(M-°C);



- K0addMUMEHT TennoycBoeHus (npu nepuoge 24 v) &, Bt/(m 2 -°C);

- yAenbHas TEnI0eMKOCTb (B CYXOM COCTOAHUN) &y, KK/ (kr-°C);
- KO03(PUUMEHT naponpoHMuaeMocTn i, Mr/(M-4-Mla), wam CONpOTUBAEHWE MAPOMPOHULLAHMIO er-
2 )
M~ -y-Na/mr;
2 o -
- TepMUYECKOe COMPOTMBIIEHME BO3AYLLHbIX NPOCIOEK Ra i M7 -°C/BT;

- CepTUBMLMPOBAHHBIE 3HAYEHWS MPUBEAEHHOrO COMPOTUBIIEHWUS Tensonepesaye OKOH, GankOHHbIX ABEpeit,
L onF 2
doHapeit K, g, m*-°C/BT;

- CepTM(bMLl,MpOBaHHbIe 3Ha4yeHns KOB(b(bMLI,MeHTOB 3aT€HEHUA  HENpPOo3pa4yHbIMM  3NEMEHTAMU T n
OTHOCUTENIbHOIO NponyckaHua COJTHEYHOW paanaunn OKOH g )

2 2
- COMPOTUBJIEHME BO3AYXOMPOHUL@HMIO &, , M~ -u-Mla/Kr, WK ero cepTUBULMPOBAHHbIE 3HAYEHUSI, M~ -u/Kr,
[N OKOH 1 6aNKOHHbIX ABEpEN;

- KOBd)d)MLI,MeHT MOr/IOLLEHNS CONTHEYHOM paAnaLnn NOBEPXHOCTLIO OrPaXXAEHUA [ . |

- KOB(bq)MLI,MeHT TErNI0BOro MU3y4eHns NnoBepPXHOCTU (TensioBas SMUCCUA) £ .

I'IpMMeanme - ,U,OI'IYCKaETCFl PacyeETHbIE TENNOTEXHUYECKUE NOKa3aTeNn BquDGKTMBHbIX TEMNJIOU30NALMOHHDBIX
MaTtepuanoB (MMHEPanNoBaTHBLIX, CTEKIOBOSIOKHUCTLIX U MOJIMMEPHbLIX), a Takke MaTepuanoB, He NPUBEAEHHbLIX B
NpUNIoXeHnn a, NMPUHUMATb COrNacHO TENJIOTEXHUYECKNUM UCMbITAHMAM NO METOAUKE MPUIOXKEHNUA E, npoBeAEHHbIM
AKKpPEANTOBAHHbLIMU UCMbITAaTENbHbIMU ﬂa60paTOpMﬂMM.

5.3.2 PekoMeHaaumm no BbiGopy 3pheKTUBHBIX TEMION30ISLMOHHBIX MaTepUanoB NpUBEAEHbI B MPUIOXKEHWN XK.

5.4 ONPEAESIEHUE OTAM/IMBAEMbIX MNJIOLWWALEN U OBEMOB 3JAHWIA

541 OTaI'I}'IMBaEMYIO nnowaab 3aaHna CneayeT onpeaenaTb Kak nnowaab 3Taxen (B TOM 4ncrie M MaHCapAHOro,
OTarn/IMBaeMoro LOKO/IbHOMO M MOABasbHOM0) 34aHusl, U3MepseMyld B rpeaenax BHYTPEeHHUX I'IOBerHOCTeﬁ
Hapy>XHbIX CTEH, BKJlOYad nowajb, 3aHMMaeMylo neperopogkaMn U BHYTPEHHMMU CTEHAMWU. I'IpM 3TOM nnowaab
NECTHUYHbIX KNETOK U }'IM(bTOBbIX LLIaxXT BKNKOYAETCA B NJOWadb 3TaxXa.

B oTannMBaeMyio niowaib 34aHNA HE BKAKOYAKOTCA nowaan TennbiX YeEpAakoB U NoABasioB, HEOTAM/IMBAEMbIX
TEXHUYECKMX 3Taxkel, noasana (noanonbs), XONOAHbLIX HeOoTan/IMBaeMblX BepaH, HEeoTarn/MBaeMbIX NECTHUYHbIX
KNIETOK, a TakKXe X0JI0AHOro Yepaaka v ero 4acTtu, He 3aHATOW nop MaHcapay.

5.4.2 TMpu onpedeneHMn nnoWaaM MaHCapAHOro 3TaXka Y4YMTLIBAETCS MUolWadb C BbICOTOM A0 HaK/IOHHOMO
notonka 1,2 M npu HakoHe 30° K ropusoHTy; 0,8 M - npu 45° - 60°; npu 60° 1 6onee - niowaab U3MepSIETCS A0
MANHTYyCa.

5.4.3 Tnowaab XWnblX MOMELEHNA 34aHUS MOACHMTHIBAETCS Kak CyMMa nowazen Bcex o6Lwmx KOMHaT
(roCTuHbIX) 1 cnaneH.

5.4.4 OTannuBaeMbll 06bEM 3aaHus onpeaendeTcda Kak npousseaeHue oTan/MBaeMoi nnowaaM 3Taxa Ha
BHYTPEHHIOK BbICOTY, U3MEPAEMYIO OT NMOBEPXHOCTU MOJla NMEPBOro 3TaXa A0 MOBEPXHOCTU MNOTOJIKa MOCNEAHEro
JTaxa.

Mpy CNOXHbIX GopMax BHYTPEHHEro o6beMa 3A4aHusl OTar/IMBaeMbli 06beM onpeaensercs Kak 06beMm
MPOCTPaHCTBA, OrPaHWYEHHOrO BHYTPEHHUMM MOBEPXHOCTSMM HapYXHbIX OFpaXKaeHUi (CTEH, MOKPbLITUS WK
yepaa4Horo NepeKkpbITUs, LIOKONIbHOTO NEPEKPLITHS).

Ons  onpepeneHuss obbeMa BO34yXa, 3aMOJHAOWErO 3A4aHWe, OTar/MBaeMblil 06beM YMHOXaeTCs Ha
ko3 duLmeHT 0,85.

5.4.5 Mnowaab Hapy>XHbIX OrpaXaatoLMX KOHCTPYKLMIA ONpesensieTcs No BHYTPEHHUM pa3MepaM 34aHus. ObLuas
niowaab HapyXHbIX CTEH (C YYETOM OKOHHbIX W ABEPHLIX NMPOEMOB) OMpeAensieTcs Kak Mpou3BeseHUe nepuMeTpa
HApPYXXHbIX CTEH MO BHYTPEHHEN MOBEPXHOCTM Ha BHYTPEHHIOO BbICOTY 3A4aHWS, U3MEPSIEMYIO OT MOBEPXHOCTU Mosa
NMepBoro 3TaXka A0 MOBEPXHOCTM MOTO/KA MOC/EAHErO 3TaXa C YYETOM MJ/IOLAAN OKOHHBIX M ABEPHBLIX OTKOCOB
rny6uHOW OT BHYTPEHHEN MOBEPXHOCTU CTEHbl A0 BHYTPEHHEW MOBEPXHOCTM OKOHHOMO MAWM ABEpHOro 6noka.
CyMMapHasi noLiaab OKOH OnpeaensieTcs No pasMepaM NpPoOeMoB B CBETY. Mnowazb Hapy>XHbIX CTEH (HEMPO3paYyHoM
yacTu) onpeaensieTcs Kak pasHOCTb O6LIEN NNOWAAW HapyXXHbIX CTEH U M/IOLLAAN OKOH M HapyXXHbIX ABEPEN.

5.4.6 Mnowanb ropusoHTaNbHbIX HapPYXHbIX OrPaXXAEHWI (MOKPbLITUS, YepAaYyHOro U LIOKOSIbHOTO MEPEKPLITUS)
onpeaensieTcst Kak niowaab 3Taxa 3aaHus (B Npesenax BHyTPEHHWX MOBEPXHOCTEN Hapy>XHbIX CTEH).

I'IpM HaKJTIOHHbIX MOBEPXHOCTAX MOTOMIKOB MOC/NIEAHEro 3TaXa nnowaab MOKPbITUA, 4YepAavyHOro nepexkpbiTua
onpeaendeTca Kak naowaab BHYTDEHHEI‘;I NOBEPXHOCTU MNOTOJIKA.



6 MPUHUUMNbI ONPEQENEHUA HOPMUPYEMOIO YPOBHSA TEM/IOBON 3ALLMUTDI

6.1 OcHoBHoW 3agauyein CHuUM 23-02 sBnsieTcs obecnevyeHne NpPOEKTUPOBAHUS TEMIOBOW 3alMTbl 34aHWIA Npu
33[@aHHOM pacxofe TEMNIOBOW 3HEPrMM Ha MOAAEPXKAHME YCTAHOB/EHHLIX MApPaMETPOB MWKPOKIMMAaTa WX
MoMeLLEHWI. [pyn 3TOM B 3A4aHWM TaKKe AOMKHLI 06eCNeUMBaTLC CAHUTaPHO-TUIMEHNYECKUE YCIIOBUS.

6.2 B CHulM 23-02 ycTaHOBNEHbI TPy 0653aTesbHbIX B3aMMHO YBS3aHHbIX HOPMUPYEMbIX NMOKa3aTess Nno TEMoBOM
3aLUMTE 34aHMS!, OCHOBAHHbIX Ha:

"a" - HOpMUpyeMbIX 3HAYEeHUAX COMPOTUBIIEHUA Ternonepesade ANnA OTAEbHbIX OrpaXaarowmx KOHCTDYKLMI‘;I
TENM0BOM 3aLUMTbI 34aHuS;

"6" - HOPMUPYEMBIX BEMUYMHAX TEMNEPATYPHOro nepenaja Mexay TeMneparypamMun BHYTPEHHENO BO3A4yXa U Ha
NOBEPXHOCTU orpa>|<,qarou.|,el71 KOHCTPYKUMKN U TeMnepaTypoﬁ Ha BHYTpeHHel‘;i NOBEPXHOCTU orpa>|<,qarou.|,e171
KOHCTPYKUMM BbilE TEMNEPATYPbI TOYKN POChHI;

"B" - HOPMWPYEMOM YAefbHOM MoOKa3aTese pacxoaa TENNOBOM JHEPrMn Ha OTOoM/IEHNE, MNO3BOJIAIOLLEM
BapbupoBaTb BEIMYMHAMU TEMI03aUTHbIX CBOWCTB orpaxaatomx KOHCTDYKLIMI‘;I C YYETOM Bbl60pa cucrem
noaaepXaHua HoOpMMpyeMbIX napaMeTpoB MUKPOKIUMaTa.

TpeboBaHust CHUMM 23-02 6yayT BLIMOSIHEHBI, ECNM NPY NPOEKTUPOBAHWUM XMITbIX M OBLLECTBEHHbIX 3haHUi GyayT
cobntogeHbl TpeboBaHWsl Mokasatenei rpynn "a" u "6" nmub6o "6" u "B", M AN 34aHUN MPOW3BOACTBEHHOIO
HasHauyeHus - rokasaTeneil rpynn "a" v "6". Bblbop nokasaTenen, no KoTopbiM 6yaeT BECTMCb MPOEKTUPOBAHME,
OTHOCWUTCS1 K KOMMETEHUMM TPOEKTHOM OpraHuzaumMn WM 3akasumka. MeTofbl M MyTU [OCTWDKEHUS 3TUX
HOPMUPYEMBIX MoKasaTenel BbIGUPaoTCs Mpy NMPOEKTUPOBAHUM.

TpeboBaHWsIM TMokasaTeneit "6" [OMKHbI OTBEYATb BCE BMAbl OrpaXXAAOWMX KOHCTPYKUMIA: obecneymBaThb
KOMcOpTHbIE YCI0BUS NPebbIBaHMS YenoBeka v NpeaoTBpaLiaTh NOBEPXHOCTU BHYTPU MOMELLEHMS OT YBAXKHEHMS,
HAaMOKaHMs W NOSIB/IEHWS MNIECEHN.

6.3 Mo nokasaTensam "B" NPOEKTUPOBaAHUE 3A4aHUI OCYLLECTBSIETCS MyTEM ONPeAesieHNst KOMMIEKCHON BENNYMHBI
3HeprocbepeXxxeHns 0T UCMOJb30BaHUS apXUTEKTYPHbIX, CTPOUTENbHbIX, TEMIOTEXHUYECKUX U UHXEHEPHbIX PELLEHUH,
HanpaBfeHHbIX Ha 3KOHOMMIO SHEPreTUYECKUX PeCcypcoB, U MO3TOMY BO3MOXHO MpU HEO6XOAUMOCTM B KaXAOM
KOHKPETHOM C/ly4ae yCTaHOBUTb MEHbLUME, YeM MO MoKasaTensam "a", HopMUpyeMble CONpPOTUBIIEHNS Ternnonepefaye
LNsl OTAENbHbIX BMAOB OrPaXAAOWMX KOHCTPYKLUMIA, Hanpumep, AN CTeH (HO HEe HUXE MMHUMASbHBLIX BESIMYUH,
yCTaHoB/eHHbIX B 5.13 CHul 23-02).

6.4 B npouecce NpoeKTpoBaHUA 34aHNA OnNpeaenaeTca paCHeTHbIVI NnokKasaTesb YAENbHOIO pacxoaa TEnnoBon
SHEpruu, KOTOprﬁ 3aBMCUT OT TEMO3aLUMTHBIX CBOMCTB orpaxxaaroLmx KOHCI'DYKLMI‘;I, O6'beMHO-I'I}'IaHMpOBOLIHbIX
peLIJeHMVI 30aHUS, TENMOBLIAENEHNA U KOMMYECTBA COMHEYHOW SHEprnuun, noctynawuwmx B NOMELWEeHUa 30aHu4,
3(b(beKTMBHOCTM WUHXXEHEPHbLIX CUCTEM NoAAEPXaHUA Tpe6yeMoro MUKpPOKNnMaTa MOMELLEHNA U CUCTEM
TennocHabxeHnns. 3ToT paCHETHbIl‘;I noKasaTesb HE A0/KEH NPEBbILLATb HOpMMpyeMbIl‘;I nokasaTe/lb.

6.5 MpoeKTUPOBaHWE MO MokasaTensaMm "B" AaeT creaytolme npenMyLLecTsa:

- OTrnajaeT HeobXOAMMOCTb AN OTAENbHbIX 3/IEMEHTOB OrPaKAAMOLMX KOHCTPYKUMIA OOCTMXKEHMS 3afaHHbIX
Tabnvuein 4 CHuM 23-02 HOPMUPYEMBIX 3HAYEHUI CONPOTUBIIEHUS TeMonepesaYe;

- obecrnieymBaeTcsa 3Heprocoeperatowmin 3 heKT 3a CYET KOMMIEKCHOMO NPOEKTUPOBAHMS TEMM03ALUMTbI 34aHNs U
y4eTa 3(phEeKTUBHOCTM CUCTEM TEMOCHABXEHWS;

- BonbLUyo cBO60AY BbIOOPa NPOEKTHLIX PELLEHWI NPU NPOEKTUPOBAHUM.

6.6 CxeMa MpOEKTMPOBaHWs TEMIOBOM 3aliMTbl 3haHui cornacHo CHuMM 23-02 npeacTaBneHa Ha pucyHke 1.
Bbi6op TeENMO3alMTHBIX CBOWCTB OrPaXXAaloWMX KOHCTPYKUMWA CledyeT BbIMOHSATL B MPUBEAEHHON HWxke
nocneaoBaTeNbHOCTY:

- BbIGMpAlOT HapyXHble KIMMaTWYeckue napameTpbl cornacHo CHuM 23-01 M paccuMTbiBAOT pagyCco-CyTKM
OTOMNUTESNBLHOIO Nep1osa;

- BblbMpaOT MWHUMasbHbIE 3HAYEHWs OMTMMasbHLIX MAPAaMETPOB MWKPOK/IMMAaTa BHYTPU 34aHUS COrnacHo
Ha3HayeHuto 3aaHnsa no NOCT 30494, CaHlvH 2.1.2.1002 1 FOCT 12.1.005. YcTaHaenuBaloT YC/IOBUS IKCryaTaumm
OrpaXXAAOLLUMX KOHCTPYKUMIA A unu B;

- pa3pabaTblBaloT 06bEMHO-MNAHNPOBOYHOE PELIEHWE 34aHMS, PaCCUUTLIBAOT MOKaszaTelb KOMMAKTHOCTU 3L4aHui
kf ®* W CpaBHMBAIOT €r0 C HOPMMPYEMbIM 3HAaueHWeM. EC/M pacyeTHoe 3HaueHue GOMbLE HOPMUPYEMOrO, TO
PEKOMEHAYETCS U3MEHUTL 06LEMHO-MMAHNPOBOYHOE PELLEHME C LIENbIO JOCTYDKEHNS HOPMUPYEMOTO 3HAUYEHWS;

- BblbMpatoT TpeboBaHwWs NnokasaTenel "a" unm "B".
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Mo nokasartensam "a"

6.7 Bbl6op TEMMO3aWMTHBIX CBOWCTB OrpakAAloLUMX KOHCTPYKUMIA COrMIACHO HOPMMPYEMbIM 3HAYEHMSIM ee
3/IEMEHTOB BbIMNOHAIOT B HUXKEMPUBEAEHHOW NOC/EA0BaTENBHOCTY:

- OMpeaensitoT HOPMUPYEMble 3HAYEHUSI COMPOTUBIIEHWI Tennonepeaaye R,.gg OrpaXkaatoLmx KOHCTPYKLMIA
(HapyXHbIX CTEH, MOKPbLITUI, YepPAAUHbIX M LIOKOJIbHBIX MEPEKPLITUN, OKOH M (DOHApel, Hapy>XHbIX ABEPE U BOPOT)
Mo rpagyco-cyTkaM OTOMUTENIbHOTO MEepPUoAA; NMPOBEPSIOT Ha AOMYCTUMYIO BEMUMHY PacYETHOrO TEMMepaTypHOro

M
nepenasaa ;

- PacCYMTBLIBAOT SHEPreTUYecKMe napameTpbl A4S SHEPreTMYECKOro MacrnopTa, OAHAKO BEMUMHY YAENbHOro
pacxoa TENIOBOV 3HEPrMM He KOHTPONUPYIOT.

Mo nokasartensam "B"

6.8 Bbl6Op TENNO3aLUMTHBIX CBOWCTB OrpadKAAIOLLMX KOHCTPYKLUMIA Ha OCHOBE HOPMUMPYEMOTO YAENBHOMO pacxoaa
TEMN0BOW SHEPrUM HA OTOM/IEHWE 3aHUS BLIMOMHSIOT B CNeaytoLlei NocneaoBaTenbHOCTY:

- onpefensiioT B Ka4yecTBe MEPBOro MpUEIVKEHWSI MO3IEMEHTHBIE HOPMbI MO COMPOTMBIEHUIO Temnsonepeaaye
ng OrpaXXAatoLMX KOHCTPYKUMIA (HApYXKHBIX CTEH, MOKPLITUIA, YepAaqHbiX M LIOKOJIbHbIX MEPEKPLITUIA, OKOH U
boHapei, Hapy>XHbIX ABEPEN 1 BOPOT) B 3aBMCUMOCTU OT IpadyCco-CyTOK OTOMUTENIbHOMO NepUoaa;

- HasHa4aloT TpebyeMbll BO34yx00bMeH cornacHo CHwM 31-01, CHuM 31-02 u CHuM 2.08.02 w onpegenstoT
6bITOBbIE TEMOBLIAENIEHUS;

- HasHa4aloT Knacc 34aHus (A, B unun C) no aHepreTuyeckoi 3pcheKTUBHOCTM U B Cllydae Bbibopa kacca A unm B
YCTaHaBNMBAOT MPOLEHT CHWXXEHUSI HOPMUPYEMbIX YAENbHbIX PacXxodoB B nNpeaenax HOPMUPYEMbIX BESIMYMH
OTKJIOHEHWIA;

reg
- onpegendatT HOpMUpyeMoe 3HaydeHUeE yaenbHOro pacxoa TENNoBoM SHEPrnn Ha OTOMJIEHNE 3aaHUA gh B
3aBMCUMOCTU OT KnacCa 34aHud, ero Tuna n 3TaXXHOCTU 1 KOPPEKTUPYIOT 3TO 3Ha4Y€HUE B Cllydae Ha3Ha4eHUa Knacca
A vwan B ©n nNoaKMoYEHUs 3[aHus K ﬂ,eLl,eHTpa}'IM3OBaHHOl‘;I cUCTEMe TensiocHabXkeHus wum CTaunoHapHOMy
S1IEKTPOOTOMJIEHUIO;

o o o das
- PaccuUUTLIBAIOT YAENbHBIM PAcXod TErIoBOM SHEPrMM Ha OTOMMEHME 34aHMS 33 OTONUTESNbHLIN NEPUOA &

reg
3aMO/HSIIOT SHEPreTULECKMI NAcnopT 1 CPABHUBAIOT €r0 C HOPMUPYEMbIM 3HaueHeM Tk . PacueT 3akaHuMBaIOT B
Cryyae, eC/iv PacyeTHOE 3HaYEHUE He MPEBbILIAET HOPMUPYEMOE.

das reg
Ecnu pacueTHoe 3HaueHWe ff MEHblUe HOPMUPYeMOro 3HaueHus @i~ , To ocywecTensitor nepe6op

cneayrwmnx BapuaHToB C TEM, yTObbI Pac4ETHOE 3HAYEHNE HE NPEBbLILLASI0O HOPMUPYEMOE:

- NOHMXXEHNEM MO CPaBHEHUIO C HOPMUPYEMbIMU 3HAYEHUAMN YPOBHA TEMI03aALLNTbI A4 OTAESIbHbIX orpa>|<,qum71
3[4aHus, B NEPBYIO o4epeab Ans CTEH,

- UBMEHEHNEM O6'beMHO-I'I}'IaHMpOBOL|HOFO peleHus 34aHna (pa3Mepos, q)OprI 1N KOMMOHOBKU U3 CeKLlMVI);

- BblbOpoM 6onee 3(PhEKTUBHBIX CUCTEM TEMIOCHAOXKEHUS, OTOMJIEHMS W BEHTUASUMM M CnocoboB  mx
perynupoBaHus;

- KOMBVMHMPOBAHWEM NPEeabIAYLIMX BAPUAHTOB.
B pesynbtate nepebopa BapvaHTOB OMpEAenstoT HOBble 3HAYEHUS HOPMUPYEMbIX  COMPOTMBNEHUN
Tennonepegaye R,.gg OrpaXxAatoLMX KOHCTPYKUMIA (HapYXHbIX CTEH, MOKPbLITUIA, YepAadHbiX W LIOKOSbHbIX

nepeKpbITUA, OKOH, BUTPaXel 1 (oHapei, Hapy>XHbIX ABEPE U BOPOT), KOTOPble MOTYT OT/IMYaThCS OT BbIOpaHHbIX B
KayecTBe NepBoro NpubAMKeHUs Kak B MEHbLUYIO, Tak U B 60MbLUYIO CTOPOHY. JTO 3HAYEHME He AOMKHO ObITb Hike
MUHWUMasbHbIX BEIMYMH, YKa3aHHbIX B 5.13 CHull 23-02.

MpOBEPSIOT Ha AONYCTUMYIO BENMUMHY PACYETHOTO TEMMEPATYPHOrO Nepenasa £, .

6.9 PaccuuTbiBalOT Tenno3HepreTMyeckue napaMeTpbl COrMacHo pasgeny 7 v 3anosfHSAT 3HepFeTMHeCKMI71
nacnopT corfacHo pasgeny 18 Hacroswero Ceoaa npasui.



7 TENMNO3HEPIETUYECKUE NMAPAMETPbI

7.1 TennosHepreTMyeckme napaMeTpbl ClefyeT onpeaensTb He3aBUCUMO OT BbliGopa rpynn nokasatenei "a" unm
"8" (6.2).

7.2 OCHOBHbIMU napaMeTpaMu, XapakKTepusyroLwnMmmn pacxoq TEnsoBon SHEPrnn 3a0aHUA Ha HyXAbl OTOMNEHUSA,

. # 2,
SBNSIOTCA NPUBEAEHHBIN KO3(DhULIMEHT Tennonepeaayn Yepes HapyxXHble orpaxaeHns 3aanua K., BT/(M™-°C), u

o m 2 o
YCNOBHbIN KO3(dUUMEHT Tensonepeaayn K'mf , BT/(M” -°C), yunTbIBatOLLMI TENMOMOTEPM 33 CUET UHDUILTPALMK

N BeHTUNSAUMK. MpuBeaeHHbI KoaddUUMEHT Tennonepeaaqn 3aaHns hopMUPYETCs TEMO3aAWMUTHBIMU CBOMCTBAMM
BCEX 3/1EMEHTOB 060/I04KM 34aHus, BKIOYasi BCE BUAbI TEMIOTEXHUYECKUX HEOAHOPOAHOCTEN, CO34aBaeMbIX MpU
NMPOEKTUPOBAHWM OTrPAKAAIOLMX KOHCTPYKUMIA M (POPMUPOBAHUN O6BEMHO-MIAHUPOBOYHOO PELLEHUS 3LaHMS.
HeobxoanMblii BO3AYXOOBMEH B 34aHMM OGECMEYMBAETCS CTEMEHBIO MEPMETUYHOCTU OrpaXKAAlOLMX KOHCTPYKUMIA
30aHus, MPUTOYHBIMU OTBEPCTUSIMU B OFPaXKAaloWMX KOHCTPYKUMSIX 3[4aHWUSl, CUCTEMOM BbITSDKHBIX YCTPOWCTB M
NpeaycMOTPEHHBIMU B HEOEXOAUMbIX Cllydasix CUCTEMAaMM MEXaHUYECKOW BEHTUISALMM.

7.3 MMpu onpeaeneHum g;gg W yyeTe BuAa CUCTEMbI TEMIOCHAGXKEHUS, K KOTOPOW MOAK/IIOYEHO 34aHWE,

onpenensitoT ko3hdUUMEHT 3HepreTuyeckolr 3dEKTUBHOCTM £ CUCTEM OTOM/IEHWUS U TEMIIOCHAGXeHUs CornacHo
5.12 CHwuN 23-02 n 7.4 HacTosiwero CeoAa npaswin.

7.4 PacyeTHblii KO3hUUMEHT 3HepreTuyeckon 3ceKTUBHOCTM CUCTEM OTOM/IEHWST U LEHTPAsIM30BaHHOIO

des
TENNOCHAbXEHNA 30aHua £, Onpeaensercs no ¢opmyne

des _
557 = (o o sa na sz Jaza), (4)
rge jl(:l - paCLIETHbII‘;I KOBq)(bMLI,MEHT TENONOTEPb B CUCTEMAX OTOMNIEHNA 3AAHUSA;
£] - pacyeTHbIi Ko3OULMEHT 3HPEKTUBHOCTM PErYIMPOBaHIS B CUCTEMAX OTOMNEHNS 3AaHMS;
¥73 - PpacyeTHbil KOIMMUUMEHT TEMIoNoTepb pacrpeaesMTEeNbHbIX CETell M 06OpYAOBaHWUS  TEMIoBbIX
(UEHTpaibHbIX M MHAMBUAYA/IbHBIX) U PaCNpeaesIUTENbHBIX MYHKTOB;

£ - pacyeTHbI KO3PdUUMEHT 3(HEKTUBHOCTU perysmpoBaHns 060pyAOBaHWS TEMOBbIX (LEeHTpasbHbIX W
VHAMBMAYA/bHBIX) M pacnpeaenuTeNbHbIX MyHKTOB;

X5 - PacYeTHbIii KO(MULIMEHT TennonoTepb MarucTpasbHbIX TEMNOBbIX CeTeit M 060opyaoBaHUst CUCTEMbI
TEMNNOCHAGXKEHNS OT UCTOYHMKA TEMIOCHABXKEHNS 40 TEMIOBOIO UM PacnpeseMTeNbHOro MyHKTa;

£ - PacyETHbIN KO3(MDULMEHT 3PMEKTUBHOCTU PErynnMpoBaHus 060pyaoBaHNS CUCTEMbI TEMNOCHabXeHus oT
MCTOYHMKA TENNoCHabXeHns A0 TENIOBOrO UM pacnpeaenuTesIsHOro NyHKTa;

% 4 - pacyeTHbI ko3dOULIMEHT TernonoTepb 060pyA0BaHUS MCTOYHMKA TeMIocHabxeHns;

£4 - PaCYETHbIN KOIDDULIMEHT 3DPEKTUBHOCTM PErynMpoBaHns 060pyA0BaHNS UCTOYHMKA TEMNOCHAGKEHNS.

PacyeTHbIli  k03(pUUMEHT 3HepreTuyeckon 3dEKTUBHOCTM CUCTEM OTOMSIEHUS W AeLEeHTPann30BaHHOMO
(NOKBApPTUPHON, WHAMBMAYaNbHOW W ABTOHOMHOWM CUCTEM) TEMOCHAGXKEHUS 3[0aHuA  £4,. ONpeaensercs no
dopmyne

Sdec = X151 J(X454), )

roe 1, £, X4, £4 - TOXe, 4TO U B popmyne (4).

3HaueHus koapdUUMEHTOB, BxoaaWwmMX B dopMysbl (4) 1 (5), cneayeT NpuHUMaTh C yyeToM TpeboBaHuin CHuM
41-01 1 MO AaHHbIM NPOEKTa OCPEAHEHHBIMM 3a OTOMUTESbHbIA NEPUOA.

Mpy OTCYTCTBMM MPOEKTHbIX [JaHHbIX 3HAYeHWst Ko3chhUUMEHTOB, BxoaswwMX B dopmynbl (4) u (5),
PEKOMEHAYETCS NMPUHUMATb CHEaYOLMMMU:

%1 =1;
51 = 1 - NpyU Hann4dmMn aBTOMATUYECKOro perynmpoBaHUAa TeMnepaTypbl BO34yXa BHYTPU I'IOMeLIJ,eHMl‘;i, BKJ1KOYasd

aBTOMAaTM4eCcKoe perynMpoBaHNe MpUTOKa W BbITAXKW HApY>XHOro BO3AyXa, £ = I::I,_':} - npun OTCyTCTBUMU
ABTOMATU4ECKOro perympoBaHuns NpuUToKa 1 BbITAXKU Hapy>XHOro BO34yXa,;

X4 - NPUHMMAETCA MO NACMOPTHLIM MW NPOEKTHLIM AaHHbIM ANA NCTOYHMKA TENJIO0TbI;



g4 =1 - npu NoKBapTMPHOM (MHAMBMAYanbHOM) TEMIOTEHEPATOPE, @ TakkKe MPU aBTOHOMHOM WCTOYHMKE
TENnoThl U aBTOMAaTMYECKOM PasfiefibHOM perynvMpoBaHuM (B TOM uucnie M nodacagHoM) OTMycka TenaoTbl Ans
CMCTEM OTOM/IEHNS, BEHTUNSLMM W roOpsiyero BOAOCHabxerusi; £4 = 0,85 — 085 - npu otcyTcBumM 3tux cuctem
pEerynmpoBaHus.

o o des
7.5 PacueTHbld KO3(MULMEHT SHEPreTUHECcKon S(MEKTUBHOCTU £ CUCTEM OTOM/IEHUA U TenocHabxeHNs

3[aHWI, UHAMBMAYATbHbIE TEMIOBbIE MYHKTbI KOTOPbIX MOAKIIOHAOTCS Yepe3 pacrnpeaenuTesibHble TENIoBble CeTU K
NOKaNbHLIM UM LEHTPanM30BaHHbIM UCTOYHMKAM TenoThl, CNeayeT onpeaensTb C YY4eToM Bcex KoddduumeHToB
OUEHKM 3HepreTnyeckon 3cdekTUBHOCTH, BXoaswMx B cdopmyny (4). MNpu 3TOM peKkoMeHAyeTcs MpuHUMAaTb
cneayioLime 3HadyeHns Ko dUUMEHTOB:

a) 3HaueHust KOIPMDULIMEHTOB K| U £ MPUHUMAIOTCS COrNacHo 7.4;

6) 3HaueHune koadpduumeHTa ¥ - ANs 0bOpyLOBaHWS TEnioBbIX MYHKTOB MPUHUMMAETCA MO AaHHLIM MpoekTa U
NacnopTHbIX AaHHbIX UCMONb3yeMoro 060pyA0BaHUS U He [OMKHO bbITb Hike 0,97;

3Ha4yeHune KOBd)d)MLl,MEHTa g2 AnA 060pyp.OBaHm| TENNOBbIX NYHKTOB CNEAYET NPUHMMATb PaBHbIM:

0,98-1,0 - ans NO/HOCTbIO aBTOMATU3NPOBAHHbLIX TEM/IOBbLIX MYHKTOB C pa3Ae/ibHbIMW KOHTYpaMWU LIMPKYIALUK Ha
oTonsIeHne, BEHTUNALMUIO U ropsayee BOAOCHabeHne, C aBTOHOMHbIM noaaep>XxaHWem TeMnepaTypbl TENIOHOCUTENA
B 3aBMCMMOCTMU OT TEMNEPATYPbl HAPY>XHOro BO3AyXa A1 CUCTEM OTOMNEHUA U BEHTUNALNMK, obecneunBatoLLmx
KONM4eCTBEHHO-Ka4ECTBEHHOE noq)aca,que perynnMposaHne B 3aBUCMMOCTU OT TeI'I}'IOI'IOTpe6}'IeHMF| 30aHus;

He 6oree 0,8 - 4N aBTOMATM3MPOBAHHbIX TEMIOBbIX MYHKTOB C 3/1EBATOPHbLIMM Y3M1aMK, paboTatoLmMm TONIbKO MO
rpacmKy KauecTBEHHOrO PeryIMpoBaHus;

B) 3HauyeHue KoapduuMeHTa %5 CReayeT NPUHUMATh [N BHOBb MPOEKTUPYEMbIX MarucTpanbHbIX TEemnoBblX
ceTel; ans AEUCTBYIOWMX MarucTpasibHbIX TEMOBbLIX CETEN - PACYETOM OTHOLLEHWSI KOMIMYECTBA MOAMUTKU K 06beMY
UMPKYNSILMKM B CUCTEME; NPU OTCYTCTBMM AaHHbLIX AN MarucTpasibHbIX TEMMOBbIX CETEN, 3KCMyaTMpyeMbix Ao 10
neT, - no npoekTy, 6onee 10 nert, - 0,9;

3HayeHne Koa(dUUMEHTa £5 ANS MarMCTpanbHbIX U pacnpefenuTenbHbIX TEMOBbIX CETEW cneayeT NpuHUMaTh
paBHbIM 0,88 C TennoBbIMM MyHKTaMK, 06OPYAOBaHHbLIMU 3ME€BATOPHLIMU Y3/1aMWU; C TEMMOBLIMU MyHKTaMM,
060pyAOBaHHBIMA  HACcOCaMM CMELLEHUSt C  PEryNMPYEMbIM  3NEKTPONPUBOAOM, 3HadeHue koadbduumeHTa g5
[IOMYCKAETCS NPUHUMATb PaBHbIM 1;

r) 3HaueHve koadduLMeHTa ¥4 ANA AENCTBYIOWErO LIEHTPanu30BaHHOMO WM JIOKAIbHOTO UCTOYHMKA TEMoThl
cnefyeT NPUHUMaTb MO 3KCMJyaTauMOHHLIM AaHHLIM; NPpYU OTCYTCTBUMM 3TUX AAHHBIX - MPUHWMAOT MO 3KCMEPTHOM
oLeHKe nyTeM o6cnesoBaHUs TEXHUYECKOTO COCTOSIHUSI OCHOBHOIO M BCMOMOraTeibHoro 060pyaoBaHus;

1) 3HaueHne koapduLmMeHTa £4 CreayeT NPUHAMATL B 3aBMCUMOCTM OT CTeneHW obecrieyeHust KONMUeCTBEHHO-
KayeCTBEHHOIO perynpoBaHvs 060pyAoBaHMS LEHTPaM30BaHHOMO UMM NIOKASIbHOrO MCTOYHMKA TEM/IOThl PaBHbIM:

1 - Npy NOJIHOM aBTOMATU3aALMMN KOTENbHOW U 06ECrEYEHNM KONIMYECTBEHHO-KAaUYECTBEHHOTO PEry/IMPOBAHNS;

He 6onee 0,8 - Npy o6ecneyeHnn ToNbKO KaYeCTBEHHOMO PEryIMPOBAHMS.

7.6 Mpy OTCYTCTBMM A@HHBIX O CUCTEMAX TEMIOCHAGKEHWS KO3IMOULMEHT 3HepreTUYeckon 3chheKTUBHOCTM
MPUHUMAIOT PaBHbIM: £4,. = .5 - Npu MoakItoueHMM 3haHMS K CYLLECTBYIOLEN CUCTEME LIEHTPAIM30BaHHOIO

TennocHabxenns:; £4,. = 0,85 - Npu noakItoUeHNM 3[aHNA K aBTOHOMHOI KPbILLIHOW M MOAYSIbHON KOTENbHOV
Ha rase; £g,; = U,25 - npu cTauMoHapHOM SNeKTPOOTOMNEHUM; £gz,. =1 - MPU MOAKIIOYEHMM K TEMsOBbIM
HacocaMm C 3IeKTPONPUBOAOM; £4,; = 0,65 - npu noaknoueHn 30aHUs K MPOYMM CUCTEMaM TeroCHaBXKeHMS.

7.7 PacyeTHas BeNMYMHa yaeNbHOrO pacxoAa TEMIoBOV SHEPTMM Ha OTOMMIEHME 34aHMSI MOXET BbITb CHDKEHA 3a

CYyeT:

a) UW3MeHeHus O6'beMHO-I'I}'IaHMpOBOL|HbIX peLIJeHMl‘;I, obecneuvBatoLLmx HauMEHbLUYIO MiolaAb Hapy>XHbIX
orpa>|<,qum71, YMEHbLUEHUA 4YnCna HapyXHbIX Yrnos, YBENWYEHUA LWUPUHDI 30aHUMA, @ TaKXe WCnosib30BaHUs
OpueHTaunn u paLlMOHaﬂbHOVI KOMIMOHOBKM MHOIOCEKLIMOHHBIX 34aHWM;

6) CHMWXEHNA Nnnowaan CBETOBbIX MPOEMOB XWJIbIX 30aHUA 0 MWMHWMMAnbHO HeobxoaumoW Mo Tpe6OBaHMﬂM
€CTECTBEHHOW OCBELLUEHHOCTY;

B) 6/10KMPOBaHNSA 3aHuIA C 06eCNEYEHNEM HAZIEXXHOTO MPUMbIKAHWUSI COCEAHUX 3AAHWNA;
r) YyCTPOMCTBA TaMBYPHbIX MOMELLEHWUI 3@ BXOAHbLIMM 1BEPAMU;

[1) BO3MOXHOCTW pasMELLEeHUst 3AaHWI C MepUAMOHANbHON WM GMIM3KON K Hell opueHTauuell NpoAonbHOro
dacapa;



€) WUCMNoNb30BaHWs 3d)q)eKTMBHbIX TENIOU30JTIAUMOHHbIX MaTEpPManoB U pauMOHa/IbHOrNO pacrnosioXXeHna Uux B
orpaxkaarowmx  KOHCTPYKUUAX, obecneunBatollero 6onee BbICOKYID  TEMNOTEXHUYECKYIO OAHOPOAHOCTL WU
SKCnyaTauMOHHYO HaAEeXHOCTb Hapy>XHbIX orpa>|<,qum71, a TaKXe MNOoBbIlEHNA CTENEHN YMJIOTHEHUA CTbIKOB U
NPUTBOPOB OTKPbIBAOLWNXCA 3JIEMEHTOB HAPY>XHbIX orpa>|<p,eHm71;

) MOBbILLEHNS 3(b(beKTMBHOCTM aBTOpPErynnpoBaHna CUCTEM obecneyeHnns MUKPOK/IMMaTa, MpUMEHEHUA
3(bd)eKTMBHbIX BUAOB OTONUTENbHbIX I'IpM60pOB n 6onee PaUMOHaNbHOIO UX PacnoIOXXEHUS;

1) Bbibopa 6onee 3cPeKTUBHBIX CUCTEM TENNOCHAOXEHUS;

K) pa3MelleHns OTOMUTENbHbIX I'IpM60pOB, KaK npasuno, noa cCeBeTonpoeMamMmn w Tenn00Tpa>KaTean0171
TeENIOU304AUNN MEXAY HUMU U HaDY)KHOVI CTEHOM;

1) yTUNu3auun TenioThbl yaansemMoro BHyTpeHHero Bo3ayxa u I'IOCI'YI'IalOIJJ,EI‘;I B MOMELLEHNE CONHEYHOW paanaumn.

7.8 Pe3ynbTaThl pacyeTa TEMIOSHEPreTUYECKMX MApaMeTpPoB 3aHOCAT B 3HEPreTMYECKWM MacnopT COriacHo
pa3sgeny 18 Hactoswero Ceoga npasui.



8 BbIBOP KOHCTPYKTUBHbIX PELUEHUWA, OBECIMEYUBAIOLLINX
HEOBXOAUMYIO TEMTO3ALLMUTY 30AHUNA

O6uias yacTb
8.1 HapyxHble orpaxparolpne KOHCTPYKUMM AO/MKHbI ObiTb 3anpoeKTMpoBaHbl TakuMM 06pa3oM, 4TOGbl WX

¥
npmBeAEHHOE COMPOTUB/IEHUE Tennonepeaadve RO 6bI1I0 He MeHblue HOPMUPYEMOro 3Ha4eHusa ng,

ornpeaensemMoro no rnokasartesnam "a" unu "B" pasgena 6.

8.2 OnpegeneHme HOPMUPYEMbIX 3HAUEHWIi cornacHo CHuMM 23-02 nokasaHo Ha NpUMepe pacyeTa NpUBEAEHHOro
COMpOTVBIIEHMS Tenonepeade dacaga XXuIoro 3faHus B NpunoxeHnn K.

8.3 Bbibop TenMo3awmnTHbIX CBOMCTB OrpakaatoLmMxX KOHCTPYKLMIA NO HOPMUPYEMOMY pacxofy TEMN0BOWM SHeEprm
Ha oOTonfeHve 3gaHus cornacHo CHuM 23-02 nokasaH B MpuUMepax TEmIo3HEPreTUYECKUX PacyeTOB YPOBHS
TEMN0BOW 3aLWTbl B MPUIOXKEHUU W.

8.4 PekoMeHAyeMble TUMbl TEXHUYECKMX PELUEHWUI HapYXHbIX CTeH (C y4eToM TpeGoBaHwmii 8.11-8.17) U OKOH,
YPOBHM MX TEMM03aLWMTbI f/151 OCHOBHbIX CENMTEGHBIX U MPOMBILLIEHHBIX 30H TeppuTopun Poccuiickoi deaepauimm
npvBeseHbl B Tabnuuax 4 u 5.

Ta6nuua 4 - YpoBHM TENN03alUTbl PEKOMEHAYEMbIX OrpaXKAaKLUNX KOHCTPYKLNIA HapY)KHbIX CTE€H

MaTepwvan cTeHbl
P ConpoTuBneHue Tennonepeaaye (R:p . M 2 -°C/BT) 1 obnactb
npumerenns ( Lz, °C-CyT) Npu KOHCTPYKTMBHOM pelleHin
CTEHbI
KOHCTPYKUMOHHBbI TENMOV30Ns- | ABYXC/IOWHbIE | TPEXCOWHBIE C | C HEBEHTWU/U- | C BEHTWU/M-
LIMOHHBbIVA C Hapy>kHoW | Tennousonsauuen pyemoi pyemoi
Tennounso- nocpeavHe BO3AYLIHON | BO3AYLUHOM
nsiumen NPOCNONKONM | NPOC/IONKOW
KupnunuHas knagka MNeHononuctnpon |5,2/10850 4,3/8300 4,5/8850 4,15/7850
MuHepanbHas 4,7/9430 3,9/7150 4,1/7700 3,75/6700
BaTa
XenezobetoH (rnbkue csa3n, |MeHononuctupon |5,0/10300 3,75/6850 4,0/7430 3,6/6300
LLIMOHKM)
MuHepanbHas 4,5/8850 3,4/5700 3,6/6300 3,25/5300
BaTa
Kepam3utobeToH (rnbkue MNeHononuctnpon |5,2/10850 4,0/7300 4,2/8000 3,85/7000
CB$I31, LUMOHKK)
MuHepanbHas 4,7/9430 3,6/6300 3,8/6850 3,45/5850
BaTa
[JepeBo (6pyc) MNeHononuctupon |5,7/12280 5,8/12570 - 5,7/12280
MuHepanbHas 5,2/10850 5,3/11140 - 5,2/10850
BaTa
Ha pepeBsiHHOM Kapkace ¢ MNeHononuctupon |- 5,8/12570 5,5/11710 5,3/11140
TOHKONUCTOBLIMU OBLLMBKAMK
MuHepanbHas - 5,2/10850 4,9/10000 4,7/9430
BaTa
MeTannuueckue obLMBKM MNeHononuypeTaH |- 5,1/10570 - -
(c3HABMY)
Bnoku n3 suencToro 6eToHa ¢ | AyencTolii 6eToH | 2,4/2850 - 2,6/3430 2,25/2430
KMPMWYHOM 06NMLIOBKOW
MpumeyaHue - B uucnutene (nepen YepTon) - OPUEHTUPOBOYUHBLIE 3HAYEHMSI NMPUBEAEHHOMO COMPOTMBIIEHUS
Tennonepefaye HapyXXHOM CTeHbl, B 3HaMmeHaTene (3a 4epToi) - npefenbHble 3HaYyeHust rpagyco-CyToK
OTOMUTENBbHOrO NepMoaa, NPy KOTOPbIX MOXET BbiTb NPUMEHEHA AaHHAS KOHCTPYKLMS CTEHbI.




Ta6bnuua 5 - ypOBHM TenJ1o3awuTbl peKoMeHAQyeMbIX OKOH B fiepeBAHHbIX U MJ1aCTMACCOBbIX

nepennerax
3anonHeHust CBETOMNPOEMOB
P ConpoTuBneHve Tennonepegaye (R:p Y 2 -°C/BT) u
obnactb NpuMeHeHus (Dd , -°C-cyT) no Tunam OKoH
13 06bI4YHOrO CTekna C TBEpAbIM C MSArknum
CeIeKTUBHbIM CeNneKTUBHbIM
NOKpbITUEM NOKpbITUEM
OnHoKaMepHbIV CTEKIIONAKET B OAMHAPHOM 0,38/3067 0,51/4800 0,56/5467
nepennete
[1BO/iHOE OCTeKNeHMe B CNapeHHbIX nepenseTax 0,4/3333 0,55/5333 -
[1BOiHOE OCTekNeHWe B pasaesibHbIX nepenneTax 0,44/3867 0,57/5600 -
[IByxKaMepHbIi CTek/IonakeT B 0MHAPHOM
nepenseTe C MeXCTEKOSbHLIM PaCCTOSHNEM:
8 MM 0,51/4800 - -
12 MM 0,54/5200 0,58/5733 0,68/7600
TpoliHOE OCTEKNEHME B Pa3AesibHO-CriapeHHbIX 0,55/5333 0,60/6000 -
nepensneTax
CTeks10 1 0iHOKaMepPHbI CTEKJIONaKeT B 0,56/5467 0,65/7000 0,72/8800
pasfenbHbIX nepensetax
CTeKs10 1 ABYXKaMEPHbI CTEK/IOMNAKET B 0,68/7600 0,74/9600 0,81/12400
pasfenbHbIX nepenseTax
[iBa o4HOKaMepHbIX CTEK/I0NaKeTa B CrapeHHbIX 0,7/8000 - -
nepensneTtax
[iBa o4HOKaMepHbIX CTeK/IoNakeTa B pa3gaesibHbIX 0,74/9600 - -
nepensneTax
YeTbipe cTekna B ABYX CrapeHHbIX nepenseTax 0,8/12000 - -
MpuMeyaHue - B uncnutene (nNepes YepToi) - 3HaYeHUs MPUBEAEHHOTO CONPOTUBIIEHNS! Tennonepejaye, B
3HaMeHaTene (3a 4epToi) - npeaerbHOe 3HaueHWe rpaflyco-CyTOK OTOMUTENBHOMO Nepuosa, Npu KOTOPOM
NPUMEHMMO 3aroJIHEHNE CBETOMNPOEMA.

8.5 I'IpM NPOEKTUPOBAHNN TENIO3ALLUUTDI 30aHUIA Pa3IM4HOro Ha3Ha4yeHuUA cneayetr NpUMeEHATb, KakK npasBwuno,
TUMNOBbIE TEXHUYECKME PELLEHNA U U34enna MOJTIHOM 3aBOACKOM rOTOBHOCTM, B TOM YuCie KOHCTPYKUMHN KOMM/EKTHOM
NMoCTaBKM, CO CTabuNIbHBIMKU TEMIOU30NSLUMOHHLIMUA CBOWCTBAMW, AOCTUIFAaEMbIMM NPUMEHEHNEM 3(b(beKTMBHbIX
TENIOU30/IAUNOHHbIX MaTepuanos C MWUHMMYMOM TeENNONPOBOAHbLIX BK/IIOYEHUA U CTbIKOBbIX COEAMHEHWI B
COYETaHUN C HALEXKHOM FMﬂ,pOM30}'IF|LI,M€l‘;I, He ﬂ,OI'IYCKalOIJJ,Eﬁ NMPOHUKHOBEHUA BMarn B Xnakom q)a3e N MaKCUMaJlIbHO
COKpaLIJ.alOLIJ.EI‘;I NMPOHNKHOBEHWE BOASAHbLIX MapoB B TOJILWY TEMJION301ALNN.

B3aumMHoe PacnonoXeHNe OTAENbHbLIX CJTIOEB OrpaXkaatoLmnx KOHCI'DYKLMI‘;I JOJTKHO CnocobCTBOBaTh BbIChIXAHMIO
KOHCTDYKLMI‘;I N NCKNIOYaTb BO3MOXXHOCTb HaKOMEHUA BJiarn B OrpaxaeHnn B npouecce sKkcnyatauunun.

8.6 Orpaxaatolme KOHCTPYKUMM [OMKHbI 06nafaTe HEOOXOAMMOM MPOYHOCTHIO, XKECTKOCTbIO, YCTOMYMBOCTBIO,
[ONITOBEYHOCTbIO,  YAOBMETBOPATb  OOLWMM  @pXMTEKTYPHbIM,  3KCMJlyaTauMOHHbIM,  CaHUTAPHO-TUrMEHUYECKUM
TpebosaHusM cooTBeTcTByOWMX CHUMM u CaHluH. B cOOpHbIX KOHCTPYKUMSX 0coboe BHUMaHuWe AO0MKHO 6biTb
06palLeHo Ha MPOYHOCTb, XXECTKOCTb, A0/rOBEYHOCTb M FEPMETUYHOCTb COEAMHEHWI.

TpebyeMyto CTeneHb [AOMFOBEYHOCTM OrpaXkAalolMX KOHCTPYKUMM criedyeT obecneyvBaTb MPUMEHEHWUEM
MaTepuanos, MMENLWMX Haf/Iexallyld CTOMKOCTb (MOPO30CTOMKOCTb, BNAroCTOMKOCTb, GMOCTOMKOCTb, CTOWKOCTb
NMpPOTMB KOPPO3WM, BLICOKOW TEMMepaTypbl, LMKIMYECKMX TEMMEpaTypHbIX KonebaHWi M Apyrux paspyLialoLmx
BO3JEWCTBMIA  OKpyXaloweid  cpedbl), a TakkKe  COOTBETCTBYIOWMMM  KOHCTPYKTMBHBIMW  PELLEHUSIMM,
npeaycMaTpUBatoOLWMMK B CJTydae HEOBXOAMMOCTU CreLMalbHyO 3alUmUTy 3/IEMEHTOB KOHCTPYKLMIA, BbIMOHSEMbIX U3
HEAOCTaTOYHO CTOMKUX MaTEPUaAoB.

8.7 Orpamp,aroume KOHCTPYKUMWU CneayeT MNpoekTnpoBaTtb C MPUMEHEHWEM MaTeEpUanoB WU n3aenui,
aI'IpO6MpOBaHHbIX Ha NPaKTUKE U BbIMYCKaEMbIX NO CTaHAapTaM. I'IpM OTCYTCTBMU CTaHOaApTa Ha KaXXabliA HOBbI BUA
MaTtepuana unn msaenna A0JDKHbI 6bITb pa3pa60TaHb| N YTBEPXAEHbl B YCTAHOBJIEHHOM nNoOpaAdKe TEXHUYECKME
CBUAETENBbCTBA U NOJyYeHbl pacyeTHbIE TEM/IOTEXHUYECKUE NOKa3aTeNn Matepuana cornacHo 5.3.1.

Orpam,qarou.me KOHCTPYKUMM AO0JDKHbI  npeaycMaTpuBaTtbCad C  MWUHMMAllbHbIM - KOJIMYECTBOM  TUMNOPa3MeEpPOB
M30eNniAi U BO3MOXXHOCTbIO B3aMO3aMEHSIEMOCTM NPUMEHAEMbIX 3/IEMEHTOB.



8.8 [na obecneyeHus NYYWKnX 3KCNJTlyaTauMOHHbIX XapaKTePUCTUK B MHOTOC/IOMHBbIX KOHCTPYKLMAX 30aHM C
Tenson CTOPOHblI CneayeT pacnonaratb Cnou 6onbluen TENI0NPOBOAHOCTM U C 60onbwnM CconpoTuBIEHNEM
NaponpoHMLUAHnIO, YEM Hapy>XHble C/10W.

I'IpM Bbl60pe MaTtepuanoB A9 HapPy>XXHbIX OrpaXaarownx KOHCI'DYKLMI‘;I cneagyer oTaaBaTb npeanodteHune
MECTHbIM CTPOUTENIbHBIM MaTEPManaM.

Mpy NPOEKTUPOBaHUM 3AaHW ANA MOBbLILEHWUS MPEOESIoB OFHECTOMKOCTM U CHWDKEHWSI MOXXAPHOW OMacHOCTU
BHYTPEHHEN UM HapY)XHOW MOBEPXHOCTEN CTEH CNeayeT NpeaycMaTpuBaTb YCTPOWCTBO O6/IMLIOBKM M3 HEropHoUMX
MaTepVanoB WM WITYKaTYpKW, @ ANs 3alWTbl OT BO3AEUCTBMS BfarM U aTMoCdepHbIX OCAAKOB - AOMOJIHUTENBHO
OKpacKy BOAOYCTOWYMBLIMM COCTaBaMM, BbIGUPAEMbIMM B 3aBUCMMOCTM OT MaTepuana CTEH W YC/IOBUIA SKCMTyaTaLmu.
Orpaxgatolme KOHCTPYKLMW, KOHTaKTUPYIOLWME C FPYHTOM, ClefyeT MNpeaoXpaHAaTb OT TPYHTOBOW Bfiaru nyTem
YCTPOMCTBA MMAPOU30SIALIMMA.

8.9 [1oNroBeYHOCTb TEMNIOU30NALMOHHBIX KOHCI'DYKLIMI‘;I MU MaTepManoB AOO0/MKHa 6bITb 6onee 25 neT;
[AO0JTTOBEYHOCTb CMEHAEMbIX YI'I}'IOTHMTe}'Ieﬁ - bonee 15 ner.

8.10 I'IpM HeobxoanMoCTH Pa3MELLEHNSA XUNbIX MOMELLEHUN, CaHy3/10B N KyXOHb, OA4Ha U3 CTEH KOTOPbIX BbIXOAUT
Ha 3BaKyaLMOHHYIO NECTHUYHYIO KNETKY 3 TUNA, 3Ty CTEHY C/IeQYET NPOEKTUPOBATb KaK Hapy>KHYIO.

CteHbl

8.11 C TennoTeEXHUYECKON TOUYKW 3pEeHMSt pas3ninMyaloT TPpW BMAA HAPYXKHbIX CTEH MO YMCNY OCHOBHbIX CIIOEB:
OZHOC/IONMHbIE, ABYXCNOMHbIE N TPEXC/IOMHBbIE.

OAHOCNOMHbIE  CTEHbl  BLIMOSHSAOT U3 KOHCTPYKUMOHHO-TEM/IOU30JIALUMOHHBIX  MaTeEpMasioB U n3aenui,
coBMeELlaWmMxX Hecywne n Tenno3alnTHble qDYHKLI,MM.

B TpeXCﬂOﬁHbIX orpaxxaeHunax C 3allMTHbIMU CNOAMU Ha TOYEYHbIX (FM6KMX, LUMNOHOYHbBIX) CBA39X PEKOMEHAYETCA
NPUMEHATb YTEMNIUTENDb U3 MMHepaﬂbHOVI BaTbl, CTEKNOBATbI NN NEHONOJZINCTUPOSIa C TOJLLMHON, YCI'aHaBJ'IMBaEMOl‘;I
MO pacyeTy C YYETOM TEMI0NpPOBOAHbIX BK/IIOYEHUI OT CBsI3ei. B 3Tux orpaxaeHnax COOTHOLWIEHME TONWNH
Hapy>XHbIX U BHYTPEHHUX CNOEB AO/DKHO 6bITb He MeHee 1:1,25 npu MWUHWUMaNbHOW TOSLUMHE Hapy>Horo cnos 50 MM.

B ABYXCNOMHbLIX CTEHaxX MpeanoyTUTENbHO PacrofioXeHWe YTEMUTENs CHapyxu. Mcnonb3yloTcs ABa BapuaHTa
HapY>XHOTO YTEMNUTENA: CUCTEMbl C HApYXXHbIM MOKPOBHLIM CI0EM 6e3 3a30pa M CUCTEMbI C BO3AYLUHLIM 33a30pOM
MeXay HapyXHblM OBSIMLOBOYHBIM C/IOEM W yTennutenieM. He pekoMeHayeTcsl NPUMEHSTb TEMIOM30NSAUMIO C
BHYTPEHHE CTOPOHbI M3-3a BO3MOXHOFO HAKOMMEHUS Bfar B TEMIOM3OMSILMOHHOM CflI0E, OAHaKo B Clyyae
HEobX0AMMOCTM TaKOro MPUMEHEHMSI TMOBEPXHOCTb CO CTOPOHbI MOMELLEHMSt [AO/MKHA WMETb ChOWHOW MU
[IO/TTOBEYHbI NMAPOV30/ISILIMOHHBIN CNOMA.

8.12 Mpu NpOEKTUPOBaHUM CTEH U3 KMpMMYa WM ApYruxX MESKOWTYYHbIX MaTepuanoB Cneayer MakCUMaribHO
NpPUMEHSITb 06MErYeHHbIE KOHCTPYKLMM B COYETAHMM C NAMTaMu U3 3chEKTUBHBIX TEMOU30MSALMOHHBIX MaTEPUAIOB.

CTeHbl 3paHuiA U3 Knpnmnda U KepaMmyecknx KaMHel, 3a UCK/IOYEHUEM CTEH C BO3AYLUHbIMK I'IpOC}'IOl‘;IKaMM, a
TaKxke CTeHbl, 06/IMLOBaHHbIE KNUpNn4yoMm, peKoMeHAYEeTCA NPOEKTMPOBAThb, KakK npaswuno, C paCLIJMBKOVI LLIBOB KfaAKu
no q)aca,qy. I'IpM NPUMEHEHNUN KaMHel u3 nopmcroﬁ KEpaMUKN pEKOMEHAYETCA NnpeaycMaTpuBaTtb 061MLOBOYHBIN
crowi u3 Knpnu4ya C aHKepamMu m3 HepmaBerou.teﬁ CTann WM U3 CTEKIONIACcTMKA AN1St CBSA3KM C OCHOBHOM KnaaKow.

8.13 an NPOEKTUPOBaHNN CTEH C HEBEHTUNNPYEMbIMU BO3AYLUHbIMU ﬂpOCﬂOVIKaMM CNneayeT pykoBoACTBOBATbCA
cneayrowmnMm pekoMeHaaunamun:

- pa3Mep NpOoC/IoKK Mo BbICOTE A0/MKEH BbITb HE 60/Ee BLICOTHI 3TAaXa W He Bonee 6 M, pa3Mep Mo TOJILMHE - He
MeHee 40 MM (10 MM MNpwu YCTPOMCTBE OTPaXkaTeslbHOW TEMION30MALMN);

- BO3AYLWHbIE NPOCMONKM CneayeT pasaensTb ryxuMn avadparMaMm M3 HEroploYMX MaTepUanoB Ha y4yacTku
pasMepoM He 6onee 3 M;

- BO3A4yLWlHbIE I'IpOCJ'IOﬁKM PEKOMEHAYETCA pacnosiaraTtb 6511Ke K X0noaHom CTOPOHE OorpaxxaeHus.

8.14 Mpun NPOEKTUPOBaHUM CTEH C BEHTU/IMPYEMOW BO3AYLIHOM NPOCONKON (CTEHbI C BEHTUNMPYEMBIM (hacaaoMm)
CnefyeT pyKoBOACTBOBATLCS CIEAYIOLLMMUY PEKOMEHAALIMSIMM:

- BO34yLUHas NpOC/ovika A0/MKHA ObiTb TONWMHOW He MeHee 60 M He bonee 150 MM M ee crefyeT pasMeLlaThb
MEeXAy Hapy>XHbIM C/I0EM W Tennousonsumen; cnegyet npeaycMaTpyBaTh pacCeykn BO3AYLIHOrO NMOTOKa MO BbiCOTE
Kaxkaple Tpy 3Taxa M3 nepdoprpoBaHHbIX NePEropoaok;

- MpU pacyeTe NpuUBEAEHHOr0 COMPOTUBIIEHUA Ternionepegave CornacHo pasgeny 9 cnegyet yuuTbiBaTb BCe
TENONPOBOAHbIE BK/TIOYEHUSA, BKTIOHAA KPENEXHbIE 31IEMEHTDI 06MMLOBKM U TEMNIOU30/ISALMN;

- HapyXHbIi Cfoi CTeHbl [OO/MKEH WMETb BEHTWIALMOHHLIE OTBEPCTUS, CyMMapHas MolW@b KOTOPbIX
2 2
onpenenseTcs U3 pacdeTa 75cM” Ha 20 M~ M/IOWAAM CTEH, BK/IHOYas M/oLWaab OKOH;
- HWKHME (BEPXHWUE) BEHTUNSALMOHHBLIE OTBEPCTUS, KaK MPaBW/IO, ClelyeT COBMELLATh C LIOKONAMM (KapHWU3aMmu),
NpUYEM NS HWKHWUX OTBEPCTUI NPeanoYTUTENTbHO COBMELLIEHNE (PYHKLIMIA BEHTUNALMM U OTBOAQ Braru;
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- NPUMEHSITb XKECTKUE TEMIOMU3O0NSLMOHHbIE MaTepuanbl MIOTHOCTBIO HE MeHee 80-90 Kr/M™ , MMelowwMe Ha
CTOpOHe, O6palleHHON K MpOC/oiiKe, BETPO- BO3AYXO3alUMTHbLIE MAPOMPOHMLAEMblE MNiEHKM (Tuna "TaiBek”,
"TEeKTOTEH" W/IN aHANOMMYHbIX MEMOPAHHbIX MIEHOK) MW KalMpOBaHHbIE CTEK/IOTKaHbto, IGO0 npeaycMaTpuBaTh



06s3aTeNbHY0 3alUUTy NMOBEPXHOCTV TEMOMU30MAUMKN, OBpaLlleHHOM K MPOC/IOMKE, CTEKNOCETKOM C SiYEMKAMU He
6onee 4x4 MM UM CTEKIIOTKAHbIO, NMPUKPENASS €e K TEMIOM30NSLMM NPY MOMOLLM apMUPYIOLLEN MacChbl; He cneayeT
NMPUMEHSATb rOpHOUMNE YTENUTENN; NMPUMEHEHNE MSIFKUX TEMIOM30/ISILUMOHHBIX MaTepUanoB He PEKOMEHAYETCS;

- Npn MNCNoNb30BaHMM B Ka4yeCTBE HaAPYXHOro Crios 06/1MUoBKM U3 NAUT UCKYCCTBEHHbIX WIN HaTypasbHbIX
KaMHeMl FOPU30HTalIbHbIE LWBbI AO/KHbI 6bITb pPacKpbIThl (HE A0/MKHBI 3aMONHATLCS YNIOTHAOWUM MaTEPUAsIOM).

8.15 TennoByt U30MISILUMIO HAPYXXHbIX CTEH CleayeT NPOEKTUPOBaTb HEMPEPLIBHOM B MIOCKOCTM dacaja 3aaHus.
TaKkue 3NeMEHTbI OrpaXKAeHWUI, Kak BHYTPEHHUE NEPErOPOAKU, KOMOHHbI, 6aik1, BEHTUMSILLMOHHBIE KaHasbl U Apyrve
He [O/DKHbl HapylaTb LeIOCTHOCTM Cnos Tensousonsuun. Bo3gyxoBoabl, BEHTUNSILMOHHbIE KaHanbl U Tpy6sbl,
KOTOpbIe YaCTUUYHO NPOXOANAT B TOJLLE OrPaXkAEHWUI, CleayeT pacnonaraTb A0 TEMIOM NMOBEPXHOCTM TEMNOU30NSALNMN.
Cnepnyet obecneuuntb NOTHOE MPUMbIKaHWE TEMION30/ISILMN K CKBO3HBIM TEMIONPOBOAHLIM BKIOYEHUAM. py 3TOM
npvBeAeHHOE COMPOTUBIIEHME Tensionepedadye CTeH C TensonpoBOAHBLIMM BKIOYEHUSAMU AO/MKHO ObiTb HE MeHee
HOPMUpPYEMbIX BeNMYMH cornacHo CHull 23-02.

I'IpM NMPUMEHEHUN HOBbLIX TEMIOU30IALNOHHBIX MaTEPMANOB, PaCyETHbIE TEMIOTEXHNYECKUE XaPaKTEPUCTUKU
KOTOPbIX HE NpUBEAEHbLI B NMPUIOXEHUN O, atn XapPaKTEPUCTUKN CNEQYET MPUHUMATb COrnacHO TEMIOTEXHNYECKNUM
UCNbITaHUAM NO METOAUKE MPUIOXKEHUA E, NnpoBEAEHHbIM aKKpeaAUTOBaHHbIMU UCMbITAaTENbHbIMU }'Ia60paTOpMF|MM.

I'IpM NMPUMEHEHUN B OrpaxaatowmxX KOHCTPYKUMAX TOprovmnx YTEI'I}'IMTeJ'IEﬁ OKOHHblE W Apyrue npoeMbl Mo
NnepuMeTpy cneayer O6paM}'IF|Tb nosiocaMun LIJMpMHOVI He MeHee 200 MM €3 MWHEpPanoBaTHONO Heroptovero
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YTENAUTENS MNIOTHOCTLIO HE MeHee 80-90 KI/M™ . 3TU KOHCTPYKLMM AOSDKHBI MMETh paspelleHns FocnoxapHaasopa K
NPUMEHEHMIO.

8.16 [llpn HanUuuM B KOHCTPYKLUUW TENnno3awmTbl TEnJonpoBOAHBIX BK/IIOYEHU HEobXxoanMOo Y4uTbIBaTb
cneaytoulee:

- HECKBO3HbIE€ BK/IHOYEHUA uenecoo6pa3Ho pacnonaratb 6mxe K Tennon CTOPOHE OrpaxaeHusa,

- B CKBO3HbIX, INMaBHbIM 06pa30M, METAJITNMYECKUX BKTHOHEHUAX (I'IpOd)M}'IFlX, CTEPXKHAX, 60onTax, OKOHHbIX pamax)

uenecoobpasHo npegycMaTpuBaTb BCTaBKM (pa3pbiBbl MOCTMKOB XO0/0fa) M3 MaTepuanoB € KO3(PGhUUMEHTOM
TennonpoBoAHOCTH He Bbiwe 0,35 BT/(M-°C).

8.17 MNpuBeAeHHOe CONPOTUB/EHWE Tennonepeaaye R; , M2 -°C/BT, ANs HapyXHbIX CTEH C/leayeT onpeaensThb

cornacHo CHuM 23-02 ans dacaga 3aaHust M60 ANs OAHOTO MPOMEXYTOYHOMO 3TaXka C YYETOM OTKOCOB MPOEMOB
6e3 yyeTa Mx 3amnosIHEHWIN C NPOBEPKON YCNIOBKSI HEBLINAAEHMSI KOHAEHCATa Ha y4acTKaxX B 30HaX TEMonpoBOAHbIX
BKJTIOUYEHUM.

KoathrUMEHT TEnNOTEXHUYECKOW OAHOPOAHOCTM ¥ C YYETOM TEMIOTEXHUYECKUX OAHOPOAHOCTEN OKOHHbIX
OTKOCOB W NPUMbIKAIOLLMX BHYTPEHHUX OrPXKAEHWIA NPOEKTUPYEMOW KOHCTPYKLUMW ANS:

- MaHenei MHAYCTPUANbHOMO M3roTOBMIEHUS AO/MKEH ObITb, Kak MpaBWSIO, HE MEHEE BE/IMUYMH, YCTAHOBSIEHHbIX B
Tabnuue 6;

- AN CTEH XWIbIX 34aHUIA U3 KMPMMYa A0/MKEH ObiTb, Kak NpaBwno, He MeHee 0,74 Npu TONLWMHE CTeHbl 510 MM,
0,69 - npu TONLWMHE CcTeHbl 640 MM 1 0,64 - NpY TONLLMHE CTEHbI 780 MM.

Ta6nuua 6 - MMHMMaNbHO AONYCTUMbIE 3HaYeHUs kKo3druMeHTa TenI0TEXHNYECKO
OAHOPOAHOCTU A1 KOHCTPYKLUMI MHAYCTPUAJIbHOIO U3rOTOBJIEHUS

N OrpaxgatoLas KOHCTPYKLMS KoapdmumeHT #
n.n.
M3 04HOCNOMHBIX NIEerkKOBETOHHbIX NaHenemn 0,90
/13 nerkobeToHHbIX NaHenein ¢ TepMoBKIaabIlLaMu 0,75

/3 TpexcnomHbIX ene306eToHHbIX NaHenein ¢ 3chheKTUBHLIM YTENUTENEM U 0,70
rMBKUMU CBA3AMU

4 | /3 TpexcnomHbIX ene306eToHHbIX NaHeneln ¢ 3chhEKTUBHBIM YTENUTENEM U 0,60
X€Ne306ETOHHbLIMM LLNOHKaMW N pebpamm 13 KepamsuTobeToHa

5 | N3 TpexcnoiHbIxX ene306eTOHHbIX NaHene ¢ 3PGOEKTUBHLIM YTEMNUTENEM U 0,50
Xene306eTOHHbIMU pebpamu

/3 TpexcnoiHbIx MeTanMieckux naHenem ¢ ahdeKTMBHbIM yTENUTENEM 0,75

/3 TpexcnoiHbIx acbecToLEMEHTHbIX NaHenei ¢ 3P heKTUBHLIM yTEMIUTENEM 0,70

Ecm B npoeKTMpyeMoﬁ KOHCTPYKLUMN OrpaxkaeHnss AOCTUrHYTb PEKOMEHAYEMbLIX BENYMH # HE yAaeTcs, TO
TaKYO0 KOHCTPYKUMIO NPUMEHATb HE CNEAYET.



KprI.I.IVI, yepaaku, NOKpbITUA, MaHCapabl

8.18 TOKpbITUS XUIbIX U 0BLIECTBEHHBIX 34aHUI MOryT 6biTb HecuepaayHbIMU (COBMELLEHHBIMM) U pasaeibHOM
KOHCTPYKLUWN, BEPXHEE M HWXKHEE MEPEKPbLITUS KOTOPOW 06pasytoT YyepaayHoe MpOCTPAHCTBO, M B 3aBUCMMOCTU OT
cnocoba yaaneHusi BEHTUISILMOHHOTO BO34yXa OHO MOXET 6bITb XOIOAHBIM UK TEMMLIM.

KprLIJM C XONOAHbIM YepAaKOoM pa3peLlaeTCa NPUMEHATb B XWUMbIX 34aHUAX N060I 3TAXHOCTK. KprLIJM C Tensibim
yepaakoM pPeKoOMeHAYETCA NPUMEHSATb B 34aHUAX 6 aTaxei u 6onee.

8.19 B KpblLLe C XONOAHLIM YepAaKoM BHYTPEHHEE MPOCTPAHCTBO AOMHKHO BEHTUIMPOBATLCS HAPYXKHbIM BO3AYXOM
yepes crieumasnibHble OTBEPCTUS B CTEHaX, M/owadb CEYEHWUs KOTOPbIX MPU XKene306eTOHHOM MOKPLITUM WK
CMJIOLHON CKaTHOW KPOBME U3 META/IMYECKUX WMAN APYrvX MaTepuanoB AODKHA GbiTb He MeHee 0,001 nnowaam
nepekpbITus. Mpy CKAaTHOM KPOBMiE M3 WITYYHbIX MaTepuanoB (ac6eCTOLIEMEHTHBIX SIMCTOB, Yepenuubl) YepaadyHoe
NMPOCTPAHCTBO BEHTWIMPYETCS Yepe3 3a30pbl MexXay €ro JWCTaMu, MO3TOMYy BEHTWISLMOHHbIE OTBEpCTUS
[OMyCKaeTcs He npeaycMaTpuBaTh.

8.20 I'IpM Kpbille C XONoAHbIM 4epaakoM Tennousondauua yknaablBa€TCda Mo 4YepaayvyHOMY NEPEKPLITUIO.
TennousonAUMOHHLIN Croi Mo nepuMeTpy 4epgaka Ha WUMpUHY He MeHee 1 M pekoMeHAyeTca 3awumwatb oT
YBJTaXXHEHUA. BEHTUNAUMOHHBIE LIAXTbl U BbITSXKKU KaHaNN3aALUMOHHBIX CTOSIKOB npn X0NogHOM 4epaake C BbiMyCKOM
BO34yXa Hapy>Xy AOJ/DKHbI 6bITb YTENNEHbI BbIlLE YepAa4YHOIro NEPEKPLITUA.

8.21 B KpbilWEe C TEMIbIM 4YepaakoM 4epaa4yHOE NPOCTPaHCTBO, UMEKLWEE YTEM/EHHbIE HaPY>XXHblE€ CTEHbI U
YTENNEHHOE KPOBEJIbHOE MNOKPbITHE, o6orpeBaeTc;| TeNNbIM BO34YyXOM, KOTOprl‘;i NocTynaer w3 BbITS>KHOM
BEHTUNAUMM JoMa. [ns yYOaneHna BO3ayXa U3 4YepaadyHOro npocCTpaHCTBa CieayeT npeaycMatpuBaTb BbITAXHbIE
LaxTbl MO OAHOM Ha KaXayto Cekuuto. ‘-Iepp,aque MPOCTPaHCTBO CneayeT NOCEKUMOHHO pas3aesintb CTEHaMU Ha
N30/TIMPOBaHHbIE OTCEKWU. ,ﬂBeprIe NPOEMbl B CTEHaXx, obecneunBatoLme CKBO3HOM npoxo4 no 4epaaky, AO/DKHbI
WUMETb YNJIOTHEHHbIE NMPUTBOPbLI.

8.22 MnuTbl NOKPLITUS TEMJIOrO Yepaaka npy 6e3pyioHHO KPoBJe A0/MKHbI UMETH BEPXHUIA KPOBENbHbIN CMIOM He
MeHee 40 MM M3 MIOTHOro 6eToHa M 6opToBblE pebpa BbICOTOM 100 MM. MNUTbI PEKOMEHAYETCS MPOEKTUPOBATH
[BYXC/OWHbLIMU, B TOM YMCSIE C TEMIOU30/IALMOHHBIMY BKIAAbILLAMM.

MnuTbl MOKPbITUA TEMNIOr0 Yepaaka noA Pys/IoHHYKO KpPOBJIIO PEKOMEHAYETCA MNMPOEKTUPOBATb OZHOC/IOMHLIMK U3
nerkoro 6eToHa, B TOM yucie ¢ TEPMOBK/aabilaMun, nnu TpeXCﬂOﬁHbIMM.

8.23 becuyeppauHble MOKPbITUS (COBMELLEHHbIE  KPbIWM) MOMYT YCTpauMBaTbCs HEBEHTWIMPYEMbIMUA U
BEHTUNMPYEMbIMUA. HEBEHTUNMPYEMbIE MOKPLITUS CNEAYET NMpesycMaTpuBaTh B TeX C/lydasix, KOraa B KOHCTPYKLMM
MOKPLITUSI  MyTEM  MPUMEHEHUS MApOM3OMAUMM WM APYrMX  MEPOMPUSTUIA  UCKIIOYaeTCs  HeAoMyCTMMOe
B/IArOHAKOMN/IEHWE B XOMOAHLIM MEepuoA rofa. BeHTUNMpyeMble MOKPLITUS HAANEXUT npedycMaTpuBaTb B Tex
CNlyyasix, Kora KOHCTPYKTMBHbIE Mepbl HE 06ECMeYBaOT HOPMaJTbHOTO B/IAXKHOCTHOTO COCTOSIHUSI KOHCTPYKLIWIA.

B >xnnbIx 1 06LECTBEHHBIX 3AaHMSIX PEKOMEHAYETCA NPUMEHEHNE BEHTUNTNPYEMbBIX COBMELLEHHbIX KPbILL.

8.24 PekoMeHayeMasi KOHCTPYKUMS 6ecqepp,aquro (coBMeLLEHHOr0) BEHTUIMPYEMOrO MOKPbLITUS KPbILLN MOXET
coaepXaTtb cneayowne cnou, cHmTasa ot HIDKHEN NOBEPXHOCTU:

HECyLL@st KOHCTPYKLMS;

Napov30IMPYHOLLMIA CIOWA;
- TENIOM30/MPYIOLLMI CIION;

- BeHTunnpyemas npocnoﬁKa, cny>allaa ana yaaneHua Bnarn M3 KOHCTPYKUMM NOKpbITUA WK Ana €ro
OoXNaXkKaeHua;

- OCHOBaHMWe Noj, rMapou3oNnsaumio (CTsHkKa UM KpoBeSbHas MMTa MU LLENEBbIX BEHTUIMPYEMbIX MPOC/ONKaXx);
- MHOIOC/IOMHbIN MAPOU30NMPYHOLLMIA KPOBESBHbIN KOBEP.

BONOKHUCTbIE TENIOU30NSALUUOHHBIE mMaTepuanbl B BEHTUTMPYEMbIX MNOKPbITUAX AO/DKHbI 6bITb 3alMLLEHbI OT
BO3AENCTBUS BEHTUNMPYEMOIro BO34yXa naponpoHMuaeMbiMn NIEHOYHBbIMU NOKPbITUAMMU.

8.25 Ocywwatolme BO3ayLUIHbIE NPOCIOMKM M KaHasbl CeAyeT pacnosiaraTe HaZ TENIou3onsuven unn B BeEpxXHeN
30He nocnegHei. MUHUManbHbLIN pa3Mep MOMEepPeYHOro CeYeHUst 3TUX MPOCTOEK He AO/MKEH ObiTb MeHee 40 MM.
MpuUTOYHbIE OTBEPCTUSI ClefyeT yCTpavBaTb B KApHU3HOM YacTW, @ BbITSDKHbIE - C MPOTMBOTMOJSIOXXHON CTOPOHBI
3[aHnst MU B KOHbke. CyMMapHOe CeYeHMe Kak NMPUTOYHBIX, Tak U BbITSXKHBIX OTBEPCTUIN PEKOMEHZYETCS Ha3HaYaTb
B npeaenax 0,002-0,001 OT ropM3oHTaNbHON NPOEKLMU MOKPLITUS.

CBeTonpo3payHble Orpa)kaalowme KOHCTPYKLUUMN

8.26 3arnosiHeHVe CBETOMPOEMOB 3AaHWM BbIMOMHSIETCS B 3aBUCMMOCTWM OT pafyco-CyTOK OTOMWUTENBHOIO
nepvoda B BUAE ABYXC/IOMHOrO, TPEXC/IOMHOMO MSIN YETLIPEXCIIOMHOMO OCTEK/EHMS (CTEKNOMNAKETOB UM OTAENbHbIX
CTEKON), 3aKpenssemMoro B NepenieTax U3 ManoTenIonpoBOAHLIX MaTepuasnos. [ns NOBbILEHUS TEMI03aLWMTbI OKOH
C OTAENbHBIMU CTEKNAMU PEKOMEHZYETCS MPUMEHEHWE CTEKON C TBEPALIM CEMEKTMBHLIM MOKpbITUEM (K-CTEKIO).
HeobxoaMMbIM  YCIIOBUEM MPUMEHEHWSI 3ariofIHEHUIA CBETOBLIX MPOEMOB B MPOEKTUPYEMbIX 3AaHUSIX SIBNISETCS
HanMume cepTudMKaTa COOTBETCTBUSI cucTeMbl cepTudmkaumm TOCT P Ha BbibpaHHyl0 CBETOMPO3payHyHo
KOHCTPYKLUMIO (OKOHHbIV 6510K, 3€HUTHbI (hOHapb, MaHCApAHbIA OKOHHLIN 6510K).



8.27 OkoHHble 6nokn n HankoHHble asepu (FOCT 23166, TOCT 24700, FOCT 30674) cnegyeT pasmellaTb B
OKOHHOM MpoeMe Ha rnybuHy obpamnsiowei "vetBeptn” (50-120 MM) OT MiockocTU acazia TenIoTEXHUYECKH
O[IHOPOAHOWN CTEeHbI MU NoCepeanHe TEMNIOM3O0MSALMOHHOMO CJI0S B MHOTOCIOMHbBIX KOHCTPYKUMSIX CTeH. Pa3melleHne
OKOHHOrO 6/10Kka M 6anKoHHOM ABEpY MO TOMUMHE CTEHblI PEKOMEHAYETCS NPOBEpSTb MO pacyeTy TeMnepaTypHbIX
nonen w3 ycrioBUSl HEBbIMAZEHUSI KOHAEHCATa Ha BHYTPEHHEN MOBEPXHOCTU OTKOCOB MpoeMa. Y3es NpuMbIKaHust
OKOHHOro 650ka K CTEHOBOMY MpoeMy cneayeT BbIMOAHATL cornacHo MOCT 30971. OkoHHble 6noku cnegyet
3akpennaTb Ha 6onee NPOYHOM Coe CTEHbI.

Mpw BbIGOPE OKOH M GANKOHHbLIX ABEPEN CleayeT OTAaBaTh NPEANoYTEHME KOHCTPYKLMSM, UMEIOLMM MO LWUMPUHE
He MeHee 90 MM KOpo6ku. PekoMeHayeMasi LWMpUHA Kopobku 100-120 MM.

8.28 3anonHenue 3a30poB B MPUMbIKAGHUAX OKOH WU 6anKkoHHbIX p,Bepeﬁ K KOHCTPYKUMAM HapPy>XHbIX CTEH
PEKOMEHAYETCA NMPOEKTUPOBATb C MPUMEHEHNEM BCNEHUBAOWNXCA CUHTETUYECKMX MaTEPMA/IOB. Bce NPUTBOPbI OKOH
N 6anKoHHbIX p,Bepeﬁ OO/MKHbI  COAepXaTb YNIOTHUTENbHbIE MNPOKMaaku (He MeHee [ABYX) W3 CUIMKOHOBbLIX
MaTtepuanos Uin MOpO3OCI'OﬁKOﬁ PE3NHbI. yCI'aHOBKy CTeKon cneayer npoussoaunTb C NpUMEHEHUEM CUJTUKOHOBLIX
MacCTUuK.

,U,OI'IYCKaETCFl NnpuMeHeHne ABYXCHOVIHOFO OCTEKNEHNA BMECTO TpeXCﬂOVIHOFO ANt OKOH U 6anIKOHHbBIX p,Bepeﬁ,
BbIXOAALLMX BHYTPb OCTEK/TEHHbIX JIOMKUIA.

8.29 C uenblo opraHuzaumm TpebyeMoro BosayxoobMeHa crefyeT npeaycMaTpyBaTh (QOPTOUKU B BEPXHEN YacTu
OKOH, CreuuasnbHble MPUTOYHbIE OTBEPCTMS (KMamaHbl) B OrpaXKAatowMx KOHCTPYKUMSIX, LUENEBble MPUTOYHbIE
YCTPOWCTBA B MeperyieTax OKOH WM pamax, BO34yXOMpOoHMLAeMble NPUTBOPbI COrnlacHo HopmaM CHuM 23-02. Bce
BO34YXOMNPUTOYHbIE YCTPOWCTBA A0DKHbI 6bITb PEryMpyeMbiMu.

8.30 Mpwu pa3paboTke 06bLEMHO-NTAHUPOBOYHBIX PELLEHWUI NPOEKTOB 3AaHui cieayeT usberatb 0AHOBPEMEHHOIO
pa3sMEeLLEHMS OKOH MO 06enM Hapy>HbIM CTEHaM Yr/0BbIX KOMHAT. B nomelueHusix rny6uHol 6onee 6 M Heo6xoaMMo
npeaycMaTpuBaTh ABYXCTOPOHHEE (Ha MPOTUBOMOJIOKHbIX CTEHAX) WK YTIOBOE PAcMofOKEHUE OKOH.

8.31 3arnonHeHue CBETONPOEMOB B MaHCapAHbIX KOHCTPYKUMSX BbINOMHAIOT B ABYX BapuaHTax:
- B NJIOCKOCTM MOKPbITUS - OKOHHbIMK 610kamMu no FOCT 30734;

- YCFpOﬁCFBOM JIIOKapeH, B KOTOPbIX BEPTUKAZIbHO MOHTUPYKOT OKOHHbIE 6nokn u3 MBX n B AEPEBAHHbIX
nepennetax.

8.32 IMpw yCTpoiicTBE MaHCapAHbLIX OKOH CNefyeT NpefycMaTpuBaTh HAAEXHYIO B SKCMJTyaTaluu rmapousonsaumio
NMPUMbIKAHWS1 KPOBNM K OKOHHOMY 6J10Ky. [MIOCKOCTM OTKOCOB HAK/OHHLIX CBETOMPOEMOB B MaHCApAHbLIX 3TaXax
cnefyeT NpoeKkTUpoBaTb MoA YrioM 135° K MOBEPXHOCTU OCTEKNEHMSI.

8.33 B 3aBMCMMOCTV OT HasHaYeHUsi 3eHUTHble (DOHAPW BbLIMOJSIHSAOT FMYXMMU W OTKPbIBAOWMMUCS. B rnyxmx
(boHapsix HapexHee BbINOMHAETCA MPUMbIKAHWE CBETOMPOMNYCKAIOLWEr0 3arofiHEHUS K OMOPHOMY  CTakaHy.
OTKpbIBalOLLMECS 3eHUTHblE (hOHapW MpeAHasHaYeHbl ANs BEHTUISALMM MOMELLEHUI, @ TaKKe ANs AbiMOyAaneHus BO
BpeMs noxapa.

8.34 O6WMMM 3NeMEHTaMU 3EHUTHbIX (OHApeN, MNPUMEHSEMbIX B OBLIECTBEHHbIX 3[4aHUSX, SBSIOTCS
CBETOMPONyCKalollee 3arosIHEHWE, OMOPHbIM CTakaH, MexXaHM3Mbl OTKpbiBaHMs. CBETOMPOMyCKaloLee 3arosiHeHne
MOXET 6bITb BbINOJIHEHO B BMAE MHOMOC/OMHBLIX KYMOJIOB M 060/I0MEK M3 OPraHMYEcKOoro M CUMKATHOro CTeksa,
cTeksonakeToB. OMopHbIE CTakKaHbl M3roTOBASIOT M3 JIMCTOBOM CTafu, XOJOAHOMHYTHIX M CTafbHbIX Mpoduneil, a
Takke U3 XKenesobeToHa, KepaM3uTobeToHa, acbecToueMeHTa U Apyrux MaTepuanoB M yTennsoT 3(PQeKTUBHbIMMU
TENNOM30MALUMOHHBIMW MaTepuanami. CTakaHbl YCTaHAB/MBAIOT MO NMepUMETPY CBETOMPOEMOB B MOKPLITUSX 34aHUIA.
OTKpbIBAaeMblE 3eHUTHble (DOHApPW, MCMOJb3yeMble ANS AbIMOYAANEHWs, AO/MKHbI MMETb aBTOMaTUYeckoe W
AMCTaHLMOHHOE YrnpaB/ieHue.

8.35 JneMeHTbl CBETOMPOMYCKAOLWEro 3anofiHEHWsSI 3aKpenisioT B KOHCTPYKUMM (DoHapsi 4epes ynpyrue
NMPOKIaAKM U3 JIMCTOBOV PE3UHBI, PE3VHOBLIX NPOdUEN, NOPOMN30/a, FEPHNATA, @ MECTA NPUMbIKAHUSI FEPMETUINPYIOT
CneumanbHbIMM repMeTUKaMu.



9 METOOMKA NMPOEKTUPOBAHUSA TEMNIOBON 3ALLUTbI 30AHUN

Mocne onpeaeneHns HOPMUPYEMbIX 3HAUYEHWI COMPOTMBIIEHUS Tensonepeaaye R,.gg Mo nokasaTtensm "a" nmbo

"B" cornacHo CHuIM 23-02 BbINOMHAIOT MPOEKTUPOBAHME OrpaXKAaloLMX KOHCTPYKUMIA. Mpu 3TOM paccuuTbiBalOT
npuBeaeHHOe COMpOTMB/IEHWE Tenionepeaaye, NpUHUMas pacyeTHble 3HavYeHUs KoadduLMeHTa TeNI0NpOBOAHOCTH
B YCNOBMSIX 3kcnayaTauum A wnm B. OTO conpoTuBneHwe AOMKHO ObiTb HE HWDKE HOPMMPYEMOrO 3HauyeHus,
onpedeneHHOro no nokasatensm “"a* nubo "B". [poBepslOT oOrpaxgalolme KOHCTPYyKUuuM Ha obecnedyeHue
KOM(OPTHbLIX YCNIOBUMA B MOMELLEHUSIX M HA HEBbINAEHWE KOHAEHCaTa B MeCTaxX TeraonpoBOAHbLIX BKIIHOUEHWIA
COrlacHo nokasaresnto "6".

B cooTBeTcTBMM C pasgenioM 5 CHull 23-02 HapyXHble OrpaxzaloliMe KOHCTPYKUMM 34aHWIA  AOSMKHbI
YAOBNETBOPSITH:
- HOPMUPYEMOMY COMPOTUBIIEHUIO TEMoNepeaaye R,.gg AJ1S1 OAHOPOAHbIX KOHCTPYKLMI HApY)XHOFO OrpaXKaeHust

o ¥
- no RO , ANa HEOAHOPOAHbLIX KOHCTPYKUWUK - MO NpUBEAEHHOMY COMPOTUBNIEHUIO TENonepeaaye RO , Mpn 3TOM

AOMKHO cobntopatees ycnosne &, (unm R; ) 2 ng :

- pacueTHoMy TeMmrepaTypHoMy neperiagly i Mexay TemnepaTypoil BHyTPEHHEro Bo3Jyxa W TeMmnepaTtypoit
BHYTPEHHEN NMOBEPXHOCTW OrpaAatolei KOHCTpyKumu, onpeaensiemomy no cdopmyne (4) CHuM 23-02; npu 3ToM
pacueTHbIll TemnepaTypHbIii Nepenaji He [OKEH MNpEeBbillaTb HOPMUDYEMbIX BEMUMH L4, yCTAaHOBNEHHbIX B
Tabnuue 5 CHulM 23-02;

- MMHMManbHOW TeMmnepaType, PaBHOW TeMmnepaType TOYKM pOCbl 7 MPU PacHETHbIX YCNOBMSX BHYTpU
MOMELLIEHNS Ha BCEX y4acTKaxX BHyTPEHHE NOBEPXHOCTW HAPYXXHbIX OrPadkKAEHWA C TeMNepaTypaMu Ty ; NPU 3TOM

AOMKHO COBMOAATLCS YCNIOBUE Ty 2 £ .

¥
anBeﬂ,eHHoe conpoTuBNEHME Tennonepeaadve RO ANA HapPyXHbIX CTE€H CNneayeT paccyutbiBaTb A1 q)aca,qa

34aHus Nnbo Ans OfHOro MPOMEXYTOYHOIo 3TaXa C Y4YETOM OTKOCOB NpoeMOoB 6e3 Y4YyeETa UX 3aMO0JIHEHUIA C
I'IpOBepKOﬁ YCNoBMA Ha HEBbINaAeHUE KOHAEHCATa Ha y4aCTKaX B 30HaX TEM/I0MPOBOAHbIX BKJTHOYEHWIA.

MpoBoAAT cneaytolLmne PacyYeTHO-NPOEKTHLIE ONepaLnn:

a) onpefensioT yCnoBUS 3KCNyaTauun orpaxaarowmx KOHCI'DYKLIMI‘;I B 3aBUCMMOCTU OT BJIAXXHOCTHOIO peXXunMa
NMOMELLEHUIA N 30HbI BNAXKHOCTU pa1710Ha CTpouTenbCTBa CornacHo CHwuI 23-02 u YCTaHaBNMBalOT B 3aBUCUMOCTU OT
YCHOBMVI aKcnayatauum Awvm b PacyETHbIE TENNOTEXHUYECKUE MOKa3aTeNn CTPOUTESNIbHbIX MaTepuanos U n3aenui,
NMPUMEHEHHbIX B MPOEKTE COrnacHO AaHHbIM, NPpUBEAEHHLIM B NMPUNOXEHNU a;

6) Ana TenNoTeEXHUYECKN HEOAHOPOAHbIX HApPy>XHbIX OrpaXXaatoLnx KOHCFDYKLIMVI, coaepXawux yrinbl, NMpoEMbI,
COEANHUTENDbHbIE 3NTIEMEHTbLI MEXAY Hapy>XHbIMU 06/IMLOBOYHBIMU CIOSIMU (pe6pa, LUMOHKK, CTEPXXHEBbLIE CBA3N),
CKBO3Hbl€ W HECKBO3HblE TEMJIONPOBOAHbLIE BK/IKOYEHUA, OCYLLECTBNAIOT TENNOTEXHUYECKUNIA pacyeT Bbl6paHHbIX
KOHCTPYKTUBHbIX peLIJeHMl‘;I Ha OCHOBE pacyeTa TeMnepaTypHbIX none. Ona MHOIOC/IOMHBbIX orpa>|<p,eHm71 BO3MOXXHO

¥ v
onpepenerne £, no dopmyne (11) C UCMONb30BaHNEM pacyeTa KOS(MPULIMEHTA TEMNOTEXHUYECKON OAHOPOAHOCTH

v v ¥
r no ¢opmynam (12) n (14). Ansa MHOMOCNONHBLIX OrpaXXAeHUM C METaNIMYECKUMMN 06IMLOBOYHBIMU CIOSIMU Ro
npeanoYTUTENbHO ONpeaenaTb cornacHo 9.1.8;

¥ o
B) MNpuBEAEHHOE COMNpOTUBIEHWE Tersonepejaye RO CBETOMPO3payHbIX KOHCTPYKUMW TMPUHUMalOT Mo
pe3ynbTaTaM CepTM(bMKaLI,MOHHbIX UCMbITaHWMN, NpoBEAEHHbIX aKKPEANTOBAHHbIMU UCMbITaTENbHbIMU na6opaTopm|MM.

u I u
I'IpM OTCYTCTBUN OaHHbIX UCMNbITaHUN RO CBETOMPO3pPaYHbIX KOHCTPYKLUUN BO3MOXXHO NPUHUMATbL NO NPUIOXKEHUIO I;

r) npuBedeHHOE COMpPOTMBIIEHWE Teriornepefayde Tensaoro yepgaka W Texnoanonbs (rnogsana) onpeaenstioT B
COOTBETCTBUM € 9.2 1 9.3;

[l) NpuBEAEHHOE COMPOTWB/IEHWE TeMnonepeaadye orpaxkaaroWwmX KOHCTPYKUMIM MO TPyHTY R; paccuuTbIBaKOT
cornacHo CHul 41-01.

9.1 HECBETOIMPO3PAY4YHbIE OrPAXXAAIOLLME KOHCTPYKLUN

2. . .
9.1.1 TepMMHeCKOG conpoTuBneHnE R , M - C/BT, OAHOPOAHOIro ClIoss  MHOMOC/IONMHOWM  OrpaXaaroLlen
KOHCTPYKUMH, a TaKxKe Oﬂ,HOC}'IOl‘;IHOl‘;I orpamp,arou.teﬁ KOHCTPYKUMK CneayeT onpeaenaTtb no q)opMyne



R=58(N, (6)
roe & - TONWMHa CNosi, M;

M - pacyeTHbIN KO3(P@ULIMEHT TENIONPOBOAHOCTM MaTepuana cnos, Br/(M-°C), NpyHMMaeMsIi cornacHo 5.3.

o 2
TepMuyeckoe — COMPOTUB/EHME — OrpaXAatolieli  KOHCTpykumu K, M~ -°C/BT, C nocnefosaTenbHO

PacnoJIoXKEHHbIMM OAHOPOAHLIMU CITOAMU CneayeT onpeaenaTb Kak CyMMy TEPMUYECKUX COI'IpOTMB}'IeHMﬁ OTAENbHbIX
cnoes

Re =R+ R+ +R + Ry, (7)

roe Rl, Rz, +, Rn - TEPMUYECKME COMPOTUBIIEHNSI OTAENbHBIX CIOEB OrpaXkaaloLeN KOHCTPYKLUNM, M2 -°C/Br,
onpegensieMble no gopmyne (6);

Rﬂ.f - TEPMUYECKOE CONPOTUBNIEHNE 3aMKHYTOﬁ BO3AYLIJHOI71 I'IpOC)'IOl‘;IKM, NpUHKUMaeMoe no Tabnuue 7.

Ta6bnuua 7 - TepMquCKoe COMpPOTUBJIEHUE 3aMKHYTbIX BO3QYLUHbIX NPOC/I0EK

TonwmHa
BO3AYLLHOM
NpoCnonku, M

" " " 2
TepMm1yeckoe COMpOTUB/IEHNE 3aMKHYTOM BO3AYLLHOM Npocnoikn &, ¢, M~ -°C/BT

FOpM3OHTaﬂbHOVI Npu NOTOKE TENNOTbI FOpM3OHTaﬂbHOVI Npv NOTOKE TENNOTbI

CHU3Y BBEPX W BEPTUKAIbHOWM CBEpXY BHU3
npu TemnepaType Bo3ayxa B MPOC/oNke
NOMOXUTENBHOM |  OTpUUATENbHOW MONIOXKUTENBHOM oTpuLaTeNibHoM
0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24

MpumeuaHue - Tpy HanMuUM HA OAHOW WM OBEUX MNOBEPXHOCTSX BO3ZAYLWHOM MPOCTIONKM
TEMNOOTPAXKAIOWIEN aNOMUHUEBOW (PONBIY TEPMUYECKOE COMPOTUBIIEHNE ClieyeT YBENMUMBaTh B JBa
pasa.

2. y _ _
9.1.2 CorpoTvBnieHne Tennonepepade K&,, M~ -°C/BT, OAHOPOAHOW OAHOCIONHOM WM  MHOrOCMONHON

OrpaXxaalolen KOHCTPYKUMM C  OAHOPOAHBIMM C/IOSIMM WM OTPaXKAalollelt KOHCTPYKUMM B yAaneHuum oT
TENIOTEXHUYECKUX HEOAHOPOAHOCTEN HEe MEHEe YeM Ha [ABE TOJIMHbI OrPaXKAalolen KOHCTPYKUMM creayet
onpenensaTb no dopmyne

Ro = R.sz’ + R.i: + R.se 1 (8)
rae Rﬁ- =1/ i, Olis - KOS(DMULMEHT TENNOOTAAUM BHYTPEHHEN NOBEPXHOCTU OFPAKAAIOLNX KOHCTPYKLINIA,

BT/(M 2 -°C), NnpvHMMaeMblii no Tabnuue 7 CHuM 23-02;

R =la,, , o4y - K03hDOULMEHT TEN0OTAAUM HAPYXXHOI NOBEPXHOCTU Orpax/atoLLEN KOHCTPYKLMK Anst

o 2 o
YCNIOBWI XonoaHoro nepvoga, Br/(M ™ -°C), npuHMMaeMblii no Tabnuue 8 Hactoswero CBoaa npasuit;

RL— - TO Xe, 4YTo 1 B chopmyne (7).

Ta6nuua 8 - KoadhpuumeHT Ten100Taa4M HapyKHOM NOBEPXHOCTH .+ A/IA YC/IOBUI XONIOAHOIO

nepuoaa
N Hapy>kHasi MOBEPXHOCTb OFpaXkAaloLLMX KOHCTPYKLMIA KOs hUUMEHT TENNooTAauM G 4y ,
n.n.

BT/(M 2 -°C)
‘ 1 ‘HaDY)KHbIX CTeH, MOKPbITWI, NEPEKPLITUIA Haa Npoe3aamu M‘ 23




Haa XonoAHbIMK (6e3 OorpaxaroLLmx CTEHOK) NOAMobAMU
B CeBepHoﬁ CTpOMTe}'IbHO-K}'IMMaTMLleCKOﬁ 30HE

2 | MepekpbITUit HAaA XONIOAHLIMK NOABaNaMM, 17
COOBLLAIOLIMMUCS C HAPYXXHBIM BO3YXOM; NEPEKPbITUIA Hal
XOJI0AHbIMM (C OrpaXkaatoLLMM CTEHKAMU) NOAMOMNbAMU U
XOJI0AHbIMM 3TaXKaMun B CEBEPHOMN CTPOUTESIbHO-
K/IMMaTUYECKOW 30He

3 | MepekpbiTUit YepaaYHbIX U Haa HEOTANIMBAEMbIMU 12
rozBanaMu Co CBETOBbIMU NPOEMAMM B CTEHAX

4 |TlepeKpbiTUiA Haa HeOTanIMBaEMbIMWM NoaBanaMu 6e3 6
CBETOBbIX NMPOEMOB B CTEHAX, PACMO/IOXXEHHbIX Bhbille
YPOBHSl 3EM/X, U Hal HEOTAMN/IMBAEMbIMU TEXHUYECKUMM
noanobsAMU, PacrosIOKEHHBIMU HIDKE YPOBHSA 3eM/N

Mpy HaMWUMK B OrPaXKAAIOLLEN KOHCTPYKLMM NPOCTIONKU, BEHTUIMPYEMOMN HapY)XXHbIM BO34YXOM:

a) C/IOM KOHCTPYKUUK, pPacronoXXeHHble Mexay BO3AYLUHOVI I'IpOC)'IOl‘;IKOl‘;I n HaDY)KHOl‘;I NMOBEPXHOCTbIO, B
TENIOTEXHNYECKOM pacyETE HE YHUTbIBAKOTCA;

6) Ha MOBEPXHOCTM KOHCTPYKUMW, OBpALLEHHON B CTOPOHY BEHTUIMPYEMOW HApYXKHbIM BO34yXOM MPOCIIONKM,

cneayeT NPUHMMaTh KO3(MULIMEHT TENNOOTAAUN X . PaBHLIM 10,8 BT/(M 2 -°C).

9.1.3 TennoTexHNYeCKUn pacyeT HEOAHOPOAHbIX HAPYXKHbIX OrpaXkAAOLMX KOHCTPYKUMM, CofepXKalumx Yribl,
NMPOEMbI, COEAMHUTENbHBIE 3MIEMEHTHI MEXAY Hapy>XHbIMM 0BNMLOBOYHLIMM ClosiMi (pebpa, LWNOHKK, CTEPXHEBbLIE
CBSI3M), CKBO3HblE Y HECKBO3HbIE TEMJIONPOBOAHbLIE BK/OYEHMS, BbIMOHSIOT Ha OCHOBE pacyeTa TeMnepaTypHbIX

o ¥ 2 o
rnonei no npunoxeHnto M. TpuBeAeHHOE COMpOTWBIEHME Ternonepepade K, , M~ -°C/BT, HEOAHOPOAHO
OrpaXxaatoLLei KOHCTPYKLMM UK ee yyacTka (dparMeHTa) creayeT onpeaensTb no dhopmyne

R; = H[f‘z'nf Loy )*’q’f ¢, 9

o o 2
raoe A - nnowaab HEOAHOPOAHOW oOrpaXxaatowen KOHCTPyKuun wunm ee (bpaFMeHTa, M , NO pa3MepaM C
BHYTDEHHEﬁ CTOPOHbI, BK/KO4Yas OTKOCbl OKOHHbIX MPOEMOB;

£/ - cyMMapHbIii TENOBOI MOTOK Yepes KOHCTPYKLMIO uin ee dparMeHT niowaabio A, BT, onpenenseMsiii Ha

OCHOBE pacyeTa TemnepaTypHoro nonst Ha 9BM nubo skcnepumeHTanbHo no MOCT 26254 wnu FOCT 26602.1 ¢
BHYTPEHHEN CTOPOHBI;

# - KO3(MUUMEHT, MPUHMMAEMbIA B 3aBUCUMOCTU OT MOJIOXKEHWS] HAPYXXHOW MOBEPXHOCTM OrpaXKAaloLLMX
KOHCTPYKLUMI MO OTHOLUEHMIO K Hapy>XHOMy BO3A4yXYy, MPUHMMaeMblii cornacHo Tabnuue 6 CHwl 23-02 c ydyeToMm
NpyYMeYaHus K 3Toii Tabnuue;

£y, - PACUETHas TeMmnepaTypa BHYTPEHHero Bo3ayxa, °C, MpuHMMaeMas COrfiacHO yKasaHuaM 5.2 HacTtosllero
Csoaa npaswr;

£, - PacueTHas TeMmnepaTypa HapyXHoro Bo3ayxa, °C, npuHMMaemasi COrnacHo ykasaHuaMm 5.1 HacTosilero
Csoaa npaswn.

MeToarKa 1 NpUMepk! onpeaeneHnsl NPUBELEHHOMO COMPOTUBIIEHUS TeMonepeaaYe orpaXaatoLmx KOHCTPYKLUUIA
Ha OCHOBEe pacyeTa TeMrnepaTypHbIX Nonei Ha KoMMbloTepe NpuUBEAEHb! B MPUIOXeHUU M.

MpuBeaeHHOe CONpOTUBNEHME Tenonepeaaye R; BCEW OrpaxzatoLien KOHCTPYKUMK CeayeT OCYLLEeCTBSTb Mo
dopmyne

m
r r
R = AKS 4R, (10)
=1
roe Ay, R;,!' - COOTBETCTBEHHO MOWazb i -r0 y4acTka XapaKTepHOI YacTy OrpaxaaloLLet KOHCTPYKLMK, M 2y

2
€ro NpvBeAeHHOE COMNpOTUBIIEHME Tenionepeaaye, M~ -°C/BT;

o 2
A - obuias nnowaab KOHCTPYKUWWU, paBHasa CyMMe niowaaen otaenbHbIX y4acTKoB, M

F? - 4ucno  y4yactkos orpamp,arou.teﬁ KOHCTPYKUMM C pas3/iM4yHbiIM  NpMUBEAEHHbLIM  CONPOTUBMIEHMEM
Tenaonepeanaye.



g u ¥
9.1.4 JIonycKaeTcs MPUBEAEHHOE COMPOTUBIIEHNE XapaKTEPHOO i -r0 Y4acTKa OrpaxaatolLel KOHCTpyKUMn £,
onpeaensitb OAHUM U3 CleayroLWMX METOAOB:
a) no cdopmyne

I con
R, = r, (11)
con : “ o
roe R,”" - conpotvBneHve Tennonepeaye i-ro yyacTka OAHOPOAHON Orpaxaalowel KOHCTPYKLMM,

2
onpeaensiemoe no dopmynam (8) n (9), M~ -°C/Br;

# - KO3hUUMEHT TENNOTEXHNYECKON OAHOPOAHOCTU I -F0 yYacTKa OrpaxaatoLlen KOHCTPYKLUMK, YYUTbIBAIOLLMIA
B/IUSIHWE CTbIKOB, OTKOCOB NMPOEMOB, 06pamMnstowmx pebep, rMbkux CBs3ei 1 ApYrux TEMIONPOBOAHbIX BKIHOYEHWNA,
onpegensiemblin no 9.1.5, 9.1.6;

.

6) no cdopmyne (8), rae Ky cneayer 3aMeHUTb Ha MPUBELEHHOE TEPMUYECKOE COMPOTUBIEHME yuyacTka fij
paccunTbiBaeMoe no 9.1.7 nnbo 9.1.8;

B) cornacHo 9.1.3 Anist y4acTKOB KOHCTPYKUMIA, He NpuBeAeHHbIX B 9.1.5-9.1.8.

9.1.5 NS NIOCKUX HEOAHOPOAHbLIX OrpaXKAAoLLMX KOHCTPYKLMM, COAEpXKallmMX NPUBEAEHHbIE B NMpUIoXeHUM H
TEMNONPOBOAHbIE BK/OUYEHUS, KOIMMUUMEHT TEMNOTEXHUYECKOW OAHOPOAHOCTM # [AOMNYCKAETCs Onpeaensitb Mo

dopmyne
1

r=1r s (R R Ly | (12)

1=
rae A - 1o xe, uto n B hopmyne (10);
## - UMCNO TENIONPOBOAHbIX BKIOYEHUIN KOHCTPYKLNK;

ey, JE.'! - COOTBETCTBEHHO WWMPUHa U ANIHa i-ro TENJI0NPOBOAHOIO BKJTIOYEHUA, M;

.":IC!- - KO3(bq)ML|,MeHT, 3aBUCSLUMIA OT TuMa i-ro TENJI0NPOBOAHOIO  BKJIHOYEHUA, I'IpMHMMaeMbIﬁ ansa

HEMETa/VIMYECKUX TEMMOMNPOBOAHLIX BKIOYEHUM no Tabnuue H.1 npunoxeHus H, ana  MeTanImyeckmx
TENIONPOBOAHbIX BK/IKOHYEHWIA MO hopmyne

- 4 com
f(,'!- =1 +\'Fz'az' "Illi}"z'ﬂz'Ro,z' )! (13)
roe ‘-I-’! - KO3(DUUMEHT, 3aBUCSILLMIA OT TWMa TEMIONPOBOAHOIO BKJIOYEHUS, MPUHMMAEMbIN no Tabnuue H.2
npunoxexus H;
g,
OrpaXXaatoLLEN KOHCTPYKLMHU;

A; - TONWMHA, M, M KOI(DUUMEHT TennonpoBoaHoCTH, BT/(M-°C), yTennuTens i-ro ydacrka

R con o 2
0,0 Ro,i - COMpOTWB/IEHNE Tennonepeaade Orpaxaarowen KOHCTpyKummn, M~ -°C/BT, COOTBETCTBEHHO B

MeCTax i -ro TEMI0NPOBOAHOMO BK/IIOUYEHNSI U BHE 3TOro MecTa, onpeaensieMoe no dopmyne (8).

Mpumepbl onpegeneHns R; orpaxaatollert KOHCTpyKumMn ¢ nomouwbto cdopmyn (12) u (13) npuBeaeHbl B
npunoxeHun H.

9.1.6 NS TPEXCNIONHBIX XXENE306ETOHHBIX OrpaXKAAIOLLMX KOHCTPYKUMI C 3(h(DEKTUBHLIM YTEMUTENEM HA TMEKMX
META/VIMYECKUX CBA3SIX, OKENE300ETOHHbIX LUMOHKAaX, CKBO3HbIX W  MEpEKPecTHbiX pebpax KkoadbuumeHT
TENNOTEXHUYECKOW OAHOPOAHOCTU # CleayeT onpeaensiTb no dpopmye

=l

=z (14)

i=l
roe A, #2 - Toxe, yTo M B ¢opmyne (10);
A?-, f! - nnowaab 30HbI, Mz, N KO3DPUUNEHT BAUSIHWS i -FO TEMIONPOBOAHOIO BK/OYEHUSI, onpeaensieMble
[Na oTAenbHbIX 31eMeHToB no dopmynam (15)-(18) u no Tabnuue H.3 npunoxeHus H.

Mnowazb ; 30HbI BANSHUS i -0 TEMNNONPOBOAHOTO BKIIOYEHNS NPY TONLLUMHE NaHenn &, , M, onpefensiercs no
dopmynam:

a) 19 CThIKOB [JMHOW §, M



4 =0, (15)

6) ANA rOpU30HTAJIbHbIX U BEPTUKAJIbHbIX OKOHHbIX OTKOCOB [UIMHOW COOTBETCTBEHHO &?1 , 32 , M

2.
A =28,(h +1)+md," (16)
B) AN TEMNJIOMPOBOAHBIX BKIIIOYEHMIA NPAMOYIrO/IbHOMO CEYEHNS WNPUHOM X 1 BbICOTON & , M
A =(a+23,)b+23,); (17)
r) 4Nnst TENIONPOBOAHbIX BKOYEHMI TUMA "TMBKMX CBA3EN™ (PAacnopKy - WNWUMbKK, Pacriopku - CTEPXKHM U Np.)
2
A =45, (18)

9.1.7 [ns NNOCKMX OrpaXKAaloLmX KOHCTPYKUMI C TEMIOMPOBOAHLIMU BKIIOYEHMSAIMWA TOMLWMHONM 6osblie 50%
TOJLMHBLI OTPAXAEHMS, TEMIONPOBOAHOCTb KOTOPLIX HE MPEBbILAET TEMJIONPOBOAHOCTM OCHOBHOMO MaTepwvasna
6onee uem B 40 pas, NPMBEAEHHOE TEPMUYECKOE CONPOTUB/EHME ONpeaensieTcs cneayroLLmm 06pasomM:

a) NJIOCKOCTAMM, NApanNeNbHbIMU HarnpaBneHUIO TEMIOBOrO NMOTOKA, OrpaXkaaroLuas KOHCTPYKLUMS (MK YacTb ee)
YC/IOBHO Pa3pe3aeTCsl Ha Y4acTKW, M3 KOTOPbIX OAHM y4acTku MOryT 6biTb OAHOPOAHLIMM (OAHOCNOWHBLIMK) - U3
OOHOrO MaTepuana, a [Apyrve HEeOAHOPOAHLIMA - W3 CH0EB C Pa3WYHbIMKM - MaTepuanamum; TepMUyecKoe

. 2.
COMpOTYBIIEHNE OrpaXxaaloLelt KOHCTpYKuMn 1, M~ -°C/BT, onpeaensietcs no dopmyne (10) NPUMEHUTENBHO K

TEPMUYECKOMY COMPOTUBIIEHUIO, MAE TEPMUYECKOE CONPOTUBIIEHNE OTAESbHbIX OAHOPOAHBIX YYAaCTKOB KOHCTPYKLUUU
onpegensietcs no cdopmyne (6) unm no dopmyne (7) AN MHOTOC/IOMHBIX YYaCTKOB;

6) MIOCKOCTAMU, NEPreHANKYNSAPHBIMA HaMNpaB/eHW0 TEenoBOro MoToKa, Oorpaxaarowast KOHCTPyKuus (uium
4acCTb €€, NpuHATaa angd onpeaeneHus Rﬂr) YCJZTOBHO pa3pe3a€eTca Ha C/ion, U3 KOTOPbIX OAHW Cnou MOryT 6bITb

OAHOPOAHBIMM - U3 OfHOTO MaTepuana, a [pyrue HEeOAHOPOAHbIMWA - M3 pa3HbiX MaTepuanos. TepMuyeckoe
COMpOTVBIIEHWE OAHOPOAHLIX C/IOEB onpeaensieTcs no dopmyne (6), HEOAHOPOAHLIX CNOEB - Mo dopMyne (10) u

TEPMUYECKOE COMPOTUBIIEHNE OTPAXAAIOWEN KOHCTPYKUMM Fp - Kak CyMMa TEpMUYECKMX COMPOTUBNEHMI
OTAENbHbIX OAHOPOAHbIX U HEOAHOPOAHLIX COEB - Mo copMyne (7).

¥ o
anBeﬂ,eHHoe TEPMUYECKOE CONpOoTUBIEHNE Rk orpaxkaatoLien KOHCTpyKUUK cnenyet onpeaendTb no q)opMyne

Rl =(R,p +2Rp I3, (19)

Ecnu BenuumHa R 7 npesbiwaer BenuunHy K 6onee yeM Ha 25% WnM Orpaxaalollasi KOHCTPYKUMS He

ABNSAETCA TMIOCKOW (MMEET BbICTYMbl Ha MOBEPXHOCTM), TO MpPUBEAEHHOE COMPOTMB/IEHWE Temnsonepeaade
OrpaXxaatoLLeN KOHCTPYKLIMK CNeflyeT onpeaensTb B COOTBETCTBUM C 9.1.4.

9.1.8 [In TpEexcnoWHbIX MaHenemn, COCTOSIUMX U3 ABYX METa/IMYECKUX NUCTOB, 3(dEKTUBHON TENIon3onsaumm
MEXAY HUMWU W COEAMHWUTENbHLIX METANINIMYECKUX 3SNIEMEHTOB (Npodunen, cTepkHel, GONTOB), MOSHOCTBIO MK
YaCTMYHO NPOHU3LIBAIOLWMX TOMLLY TEMIOU30/ISALUMM, NPUBEAEHHOE TEPMUUYECKOE COMPOTUBIIEHWE OMNPEaeNsitoT
crepyowmm 06pasom:

-  KOHCTPYKUMA YCNOBHO pacyNeHAETCA Ha OAHOPOAHbIE 3JIEMEHTLI, TEMN/0BblE COMPOTUBIEHUA KOTOPbIX
PacCHUTLIBAOT NO NPUNOXEHUIO M. 3atem KOHCTPYKUMA NPEACTABNAETCA B BUAE LIENN U3 TEMJTIOBbIX COI'IpOTMB}'IeHMl‘;I,
06pa3yr0u.|.mx nocneaoBaresibHO-NMapannesibHble y4acTKU, ANs KOTOPbIX PaCCYUTbIBAETCA MNpUBEAEHHOE TEMN/I0BOE

’
conpoTusnenne & , °C/BT. MpuyeM yyacTkv C napannesbHbIMU BETBAMU Lienu C TEMIOBLIMM COMPOTMBAEHUAMM &
n " paccunTbiBalOTCA Mo hopmyne

¥ o_ oW ’ u
ol =lp'e )il +0"), (20)
a y‘laCTKI/I C IMOCJICOOBATCIIBHBIMHU TCIIJIOBBIMHU COHpOTI/IBHeHI/IHMI/I - CyMMI/IpOBaHI/IeM 170, ¢
TCIIJIOBBIX COHpOTI/IBHCHHﬁ.

MNpuBegeHHoOe TepMUYECKOE CONPOTUBIIEHNE R;’; . M 2 -°C/BT, onpegenstoT no gopmyne

RL=p"4, (21)
roe A - Toxe, yTonB ¢opmyne (10).
9.1.9 [puBeaeHHOEe COMPOTMBIEHME Tennaonepeaade HapyXHbIX CTEH OMpeaensieTcs Ha OCHOBE pacyeTa

.
npuBeAEeHHOro CONpPoTUBIEHNA Tenonepenaye acaga 3aHna R , N0 oopmyne
s



n n
R_;Ezs = ﬂfas f %(ﬂi f R;‘i )= ﬂfa.s fzi[ﬂa -"I[r:Ro:' :l]! (22)
i= i=
n
roe ﬂ_ﬁ;s = > A - nnowasb Bcex $acaaos 3aaHNs, 3a UCKIOYEHUEM MMIOLWAAN NPOEMOB, M 2 ;
i=1

) . 2
A nnowazp i -ro pparmeHTa (NaHenun) dacaga 3aaHus, M- ;
, _ 2
£,; - NpUBEfEHHOE COMPOTUBIIEHIE TENonepeaaye i -ro dparmeHTa (naHenu) dacaaa sgaHus, M~ -°C/BT;

F - KO3(OUUMEHT TENNOTEXHMYECKOW OAHOPOAHOCTM [-ro (dparmeHtTa (naHenu) dacaga 3aaHus,
onpegensieMblin no dopmynam (12), (14);

K,; - CconpoTuBneHWe Teryionepesaye i-ro dparmeHTa (naHenu) dacaga 34aHMst BAAIM OT TEPMUYECKMX

" 2,
HeoaHOpOoAHOCTEeW orpaxaerus, M~ -°C/BT.

®parmMeHToM hacaga KMpNWYHOro, 6pycyaToro, MOHOMIMTHOrO 34aHWUs CriedyeT MPUHUMaTh Y4YacTOK HapyXKHOW
CTEHbl § -ro NMoMeLLEeHNs 3aaHuS.

B cnyuyae ecnm Bce CTeHbl hacaga 34aHMNs MMEKOT OAMHAKOBOE KOHCTPYKTMBHOE PELIEHUE C COMpPOTMBIIEHWEM
Tennonepesaye no rnaau &, , Np1BeAeHHOE COMPOTUB/EHWE Tensnonepeaaye dacaga onpeaensetcs no gopmyne

P
Rfas - Rorfa.s 1 (23
roe P - K03 PUUMEHT TENNOTEXHNYECKON OAHOPOAHOCTM hacada 3aaHus, onpeaensieTcs no dopmyne

n n n
Phes = Aps (A TR )= A1 DA R, (24)
=1 i=1 i=1
MpuMep pacyeTa NpPUBEOEHHOrO COMPOTMBMIEHUS Tennonepedade dacaga XwWNoro 3aaHus R}as npueeaeH B
npunoxexun K.
9.1.10 MpuBeaeHHOE CONPOTMBIIEHUE TeMnonepeaaye 3anosiHEHNI CBETOBbIX NMPOEMOB (OKOH, 6a/IkOHHbIX ABEpei

o ¥ 2 o
n coHapeit) £ ¥, M7 -°C/BT, onpepenstor cornacHo 9.1.3 Ha OCHOBaHMM pacyeTa TeMmnepaTtypHbix nonend nubo

akcnepumeHTanbHo no MOCT 26602.1. JonyckaeTcs onpeaensitb R}‘: npubnwwkeHHo no dopmyne (10), yunTbiBas

NIoWaan 1 ConpoTUBIEHMS Tensionepeaaye HenpospayHor 4Yact U TEPMUYECKM OAHOPOAHBLIX 30H OCTEKSIEHUS,
YCTaHOB/EHHbIX B cooTBeTcTBMU ¢ TOCT 26602.1.

9.1.11 MpuBeAEHHOE CONPOTMBIIEHME TenonepeaayYe KOHCTPYKLUUIA CTEH U MOKPbLITUIA CO CBETOBLIMU MPOEMaMu
.
A" cnepyet onpenenstb no dopmyne (10), yunTbiBasi MIOLWAAN U NPUBEAEHHbIE COMPOTUBNEHWS Tensonepeaade
3arosIHEHNI CBETOBbIX NPoeMoB Mo 9.1.10 1 Henpo3payHbIX Y4acTKOB CTEH M MOKPbITHIA Mo 9.1.3.
¥ 2
9.1.12 MNpuBeaeHHoe cCOMpOTVBIEHWe Tennonepegave X, , M“-°C/BT, MOMOB Ha rpyHTe, MOJOB Ha narax, a

TAKXKE CTEH MOABaSIbHbIX 3TAXEN W TEXHWYECKMX MNOABAsIOB, PaCnoNoOXeHHbIX HWXE YPOBHA 3€M/N, CNeayer
onpeaendaTtb no nNpuioXXeHuto . Ona nogsanos W 4yepaakos, coaepXalnx WUCTOYHUKKM  AONOJTHUTENbHbIX

u I u
TENNOBbLIAENEHNN, TEMMNEPATYPa BO34yXa B HUX AN1A pacyeTa R.S onpeaendeTca U3 ycnosmn TennoBoro 6anaHca

cornacHo nogpasaeny 9.3.

9.1.13 TeMnepaTypy BHYTPEHHEl MOBEPXHOCTU T °C, OOHOPOAHOM OAHOCTOWHOW WM  MHOrOCTOWHOW

sl
orpakaaroLen KOHCTPYKLUMM C OAHOPOAHBIMM CIIOSIMW CNeayeT onpeaensTb no ¢gopmyne

Tst = gy ["3 [fmf Lo )]I(Ro O inf ) , (25)

roe # , Lys, Ly - TOXKE, UTO M B hopMyne (9);
O g RO - TO Xe, yTo M B chopmyne (8).

TemnepaTypy BHyTPEHHell MOBEPXHOCTM 7., °C, HEOAHOPOAHOW OrpaXaalolleii  KOHCTPYKUMM Mo

TENI0NPOBOAHOMY BK/IHOMEHWNIO HEOBXOAMMO MPUHMMATbL Ha OCHOBaHUM pacyeTa Ha DBM TemnepaTypHoro nonst nnbo
akcnepumeHTansHo no NOCT 26254 wnun TOCT 26602.1.



9.1.14 [ns HeOAHOPOAHbIX OrpaKAAIOWMX KOHCTPYKUMWA, COAEPXALUMX MpUBEAEHHbIE B Mpunoxenun H
TEMNNONPOBOAHbIE BK/OYEHUS, TEMMNEPATYpy BHYTPEHHEW MOBEPXHOCTM MO TEMIOMPOBOAHOMY BKtoYeHuto, °C,
[OMyCKaeTcs onpeaensTb:

- ANng HeMETa/NTUYECKMX TENI0NPOBOAHbIX BKJIOUYEHUIA NO cbopMyne

Tfsz' =iy~ [?2 I:f'z'nf gy )J.-(Rgon it )][1 tn (Rson f R-; - 1)], (26)

- ONsi METaN/IMYECKMX TEMIONPOBOAHBIX BKIIOYEHUI MO hopMyne
v _ _ Con con
Tsi _r‘z'nf [H[fz'nf f‘exf )"II(RO it )IH—E o ':'”'-'z'nf)- (27)
B dopmynax (26) u (27):

B, Ejs o Egpe, Oljes - TOKE, UTO M B opMyne (25);

con o 2,
R[; , Ro - COMpOTMBMEHME Tennonepedade Mo CeYEHUI0 Orpaxkaarowen KOHCTpykuun, ™M~ -°C/BT,
COOTBETCTBEHHO B MECTAX TEMIONPOBOAHbLIX BKJIIOYEHWUI U BHE 3TUX MECT, onpeaenseMoe no gopmyne (8);

7, & - koadduUMEHTbI, NPUHMMaeMble No Tabnuuam 9 u 10.

Ta6nuua 9 - KoacpcdumumeHT ;7 ANa TeMnepaTypbl BHyTPEHHeH NOBEPXHOCTU B 30HE
TenJIonpoBOAHbIX BK/IKOUEHMIA

Cxema TernnonpoBojHOro KoathdpuumeHT 7 npu « | G
BK/IIOYEHMS MO NPUNOKEHNIO
H
0,1 0,2 0,4 0,6 0,8 1,0 15 2,0
| 0,52 0,65 0,79 0,86 0,90 0,93 0,95 0,98
la Mpu &1 8, :
0,5 0,30 0,46 0,68 0,79 0,86 0,91 0,97 1,00
1,0 0,24 0,38 0,56 0,69 0,77 0,83 0,93 1,00
2,0 0,19 0,31 0,48 0,59 0,67 0,73 0,85 0,94
5,0 0,16 0,28 0,42 0,51 0,58 0,64 0,76 0,84
m Mpu cf&:
0,25 3,60 3,26 2,72 2,30 1,97 1,71 1,47 1,38
0,50 2,34 2,26 1,97 1,76 1,62 1,48 1,31 1,22
0,75 1,28 1,52 1,40 1,28 1,21 1,17 1,11 1,09
v Mpu cf&:
0,25 0,16 0,28 0,45 0,57 0,66 0,74 0,87 0,95
0,50 0,23 0,39 0,57 0,60 0,77 0,83 0,91 0,95
0,75 0,29 0,47 0,67 0,78 0,84 0,88 0,93 0,95
MpumeyaHus

1 NS NpoMEXYTOUHbIX 3HaUeHU ¢t / & KoahULMEHT ¥ CeayeT onpeaensiTb MHTEPoNAUme.

2 Mpw ¢ { &>2,0 cneayet npuHuMathb 1 =1.

3 [ns napannenbHbIX TEMIONPOBOAHLIX BKIOYEHMI Tuna lla TabnuyHoe 3HaueHve KoadduuMeHTa 7

-5L
cnefyeT NpYHUMAThL C MOMPABOYHBIM MHOXUTENIEM (1 +e (rne £ - paccTosHMe MeXay BKIKOUEHUSMU, M).

Ta6nuua 10 - KoadpdpmumeHT £ | ana TeMnepaTypbl BHyTPEHHel NOBEPXHOCTH B 30HE
TenonpoBOAHbIX BK/IHOUEHMIA

CxeMma TersonpoBoAHOro Kosdduument £ npu @k, ) (3]
BK/TIOYEHNA MO MPUAOKeHMo H

0,25 0,5 1,0 2,0 50 10,0 20,0 50,0 | 150,0
I 0,105 | 0,160 | 0,227 | 0,304 | 0,387 | 0,430 | 0,456 | 0,485 | 0,503




116 - - - 0,156 | 0,206 | 0,257 | 0,307 | 0,369 | 0,436
m Mpu cf&:
0,25 0,061 | 0,075 | 0,085 | 0,091 | 0,096 | 0,100 | 0,101 | 0,101 | 0,102
0,50 0,084 | 0,112 | 0,140 | 0,160 | 0,278 | 0,184 | 0,186 | 0,187 | 0,188
0,75 0,106 | 0,142 | 0,189 | 0,227 | 0,267 | 0,278 | 0,291 | 0,292 | 0,293
v Mpu ¢ f&:
0,25 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,004 | 0,004 | 0,005 | 0,005
0,50 0,006 | 0,008 | 0,011 | 0,012 | 0,024 | 0,017 | 0,019 | 0,021 | 0,022
0,75 0,013 | 0,022 | 0,033 | 0,045 | 0,058 | 0,063 | 0,066 | 0,071 | 0,073
v Mpu & fd, -
0,75 0,007 | 0,021 | 0,055 | 0,147 - - - - -
1,00 0,006 | 0,017 | 0,047 | 0,127 - - - - -
2,00 0,003 | 0,011 | 0,032 | 0,098 - - - - -
MpumeyaHus
1 1St NpOMEXYTOUHbIX 3HAUEHMI (ﬂ}\m )J’ (ﬁ}\) koachduumeHT £ cneayeT onpeaensiTb MHTEpronsLmei.
2 Ins TennonpoBOAHOrO BKIOYEHUS TMNa V NPY HaNnummn NIOTHOTO KOHTaKTa MEXAy MMBK1MM CBA3SMM 1
apMaTypoii (CBapka WM CKpyTKa Bs3anbHOM MPOBONIOKOM) B dopmyne (27) BMecto R. " cnepyer
NpUHAMATh R; .

9.1.15 TemnepaTypy TOukM pocbl &3, °C, B 3aBMCMMOCTM OT Pa3M4HbIX COYETAHWA TEMNEpaTypbl fmys W

OTHOCUTENBHOMN BNAXXHOCTH i %, BO34yxa NoMeLleHnsa cneayeT onpeaensrtb no NpuioXeHuo P.

. u o u fr
9.1.16 lNpuBeAEHHBIM TPAHCMUCCUOHHBINA KOI(MMULIMEHT TENNoNepenayum BCel orpaxaalollein KOHCTpyKumn &

BT/(M 2 -°C), cnepyeT onpegenstb no dopmyne
ro_ ¥
KT =1/RD, (28)

roe R; - TO Xe, 4YTo U B chopmyne (9).

9.2 OrPAXXAAIOLLMNE KOHCTPYKLUA TEMJ1bIX YEPAAAKOB
9.2.1 Tpebyemoe COMpOTUBIIEHWE Tenonepeaadye NepekpbiTUs TEMIOro Yepaaka Rogf , M2 -°C/BT onpefensiot
no copmyne
RE =nR, (29)
roe R,;EE" - HOpMUPYEMOe COMpOTUBIIEHWE Ter/onepeaade NoKpbITUs, onpeaensemoe no Tabnuue 4 CHuM 23-02

B 3aBMCMMOCTU OT FPajyCco-CyTOK OTOMUTENIBHOMO NepMoaa KIMMaTUYeCcKkoro parioHa CTpOUTENLCTBA;
# - ko3hUUMEHT, onpeaensieMbli no dopmyne

n= ((z'nf - f‘z%f )’f&z’nf Tlan ) 1 (30)

Egs o Laps - TO XKe, UTO M B chopmynie (9);

zzﬁf - pacyeTHas TeMnepaTtypa Bo3ayxa B yepaake, °C, yCTaHaBMMBaeMas Mo pacyeTy Ternjosoro 6anaHca ans 6-

8-3TaXHbIX 34aHUI 14 °C, Ans 9-12-3TaxKHbIX 34aHniA 15-16 °C, ana 14-17-3TaxHbIX 34aHui 17-18 °C. [na 30aHun
HMKE 6 3Taxkel Yepaak, Kak npaBusio, BbIMOHAIOT XOMOAHbIM, @ BbITSXKHbIE KaHaslbl U3 KaXAOW KBApTUPbl BbIBOAAT
Ha KpOBJI0.

9.2.2 MNposepsitoT ycnosue A4 £ A, ans nepekpbiTus no dopmyne

A = I[f:'nf _ﬁzﬁf )’I‘(Rf‘ i )’ (31)



roe fos . L, Rog. - TO XK€, YTo U B 9.2.1;

e - TO XKE, 4TO U B hopmyre (8);

A, - HOpMUPYEMbIl TeMrepaTypHbIl Nepenag, NpuHUMaeMmsbIit cornacHo CHuM 23-02 pasHbIM 3 °C.

Ecnm ycnosue £f £ /¥, He BbIMOSHSIETCS, TO CNEAyeT YBENNUUTL CONPOTUBIIEHE TEMonepeaade nepekpbITus

f
Rg [10 3HauyeHwusl, obecneynBatoLLero 3To YCIoBUe.

9.2.3 TpebyeMoe ConpoTUB/IEHME TEMNJIoNnepeaaye NoKpbITMs Rf": \ M 2 -°C/BT, onpefenaoT no dopmyne

REC = [fz%f Lot )I[D’zggvenc&vsn ~thy J+ sz‘z'nf ~tfs )f R-:-g'f +

n 32
o _Zﬁp:‘fpi "f*’qg._,f" _[t:%f _f'exf)\hg.w "rRog'w]' (32
1=

rae oo Lays s zzﬁf - TO Xe, YyTo n B 9.2.1;

i

ven
onpeaensemblit no Tabnuue 11;

C - yOenbHas TenIoeMKOCTb BO3ayxa, paBHas 1 kx/(kr-°C);

" " 2 2
- NPUBEAEHHDIN (OTHECEHHBIM K 1 M~ MoJsa Yepaaka) pacxoa BO3ayxa B CUCTEME BEHTUNAUMK, K/ (M~ -4),

f,an - TEMNEpATYpa BO3AyXa, BLIXOASLLErO U3 BEHTUALMOHHbIX KaHanos, °C, NpuHMMaemas paBHOM iy +1,5;

i 2
Rff - TpebyeMoe COMpOTMBIIEHWE TErsionepeaaye YepaayHoro nepekpbiTus Tensnoro yepaaka, M~ -°C/BT,
yCTaHaB/IMBaeMOe COracHo 9.2.1;

Q’P!- - NVHeMHasi MIOTHOCTb TEMIOBOrO MOTOKA yepes3 MoBEPXHOCTb TErnion3onaumn, npmuxoadawasacd Ha 1 m

AJTUHbI TDY6OI'IpOBOﬂ,a i-ro AaMeTpa C YYETOM TENIONOTEPb 4YEpPE3 W30JIMPOBaHHbLIE OMOPLI, q)}'laHLIEBbIe
COEANHEHNA N apMaTypy, Bt/M; ans 4yepaakoB 1 NoaBasioB 3HAYEHUA Q'P!- npuBeaeHbl B Tabnuue 12;

{ pi - AmHa TpybonpoBsoza i -ro AMaMeTpa, M, MPUHUMAETCA MO NPOEKTY;

gy - MPUBEEHHAR (OTHeceHHas K 1 M 2 rnona yepaaka) nuolab HapyXXHbIX CTEH TEM/oro Yepaaka, M 2/M ,
onpegaenseMas no dopmyne
Dy = Hg.w fﬂgf , (33)
Ag.w - MNIOLW@Ab HApYXHbIX CTEH Yepaaka, M 2 ;

ﬂg f - TolaAb NepekpbITUs TEUIoro Yepaaka, M 2 ;

H 2
Rf - HOpMMpYeMOe COMpOTUBNEHME Ternsionepefaye HapyXHbIX CTeH Tennoro ueppaka, M~ -°C/Br,
onpegensieMoe CorfacHo 9.2.4.



Ta6nuua 11 - NMpuBeAeHHbIW pacxon Bo3AyXa B CUCTEME BEHTUIALMK

STAKHOCTL 3AaHNA MpuBeaeHHbIN pacxos Bo3dyxa Gvsn , Kr/(M 2 -4), npu
HanMunu B KBapTMpax
rasoBblX NAUT 3NEeKTponAnT
12 9,6
19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5

Ta6bnuua 12 - HopMupyemasi NIOTHOCTb TEMNJIOBOro NOTOKA Yepe3 NOBEPXHOCTb TEMJION30/IALUN
Tpy60onpoBOAOB Ha Yepaakax v nogsasax

YCnoBHbIN AMaMeTp CpepHsis TeMnepatypa TennoHocutens, °C
Tpybonposoaa, MM
60 70 95 105 125
JIVHelHas NIOTHOCTL TEMSIOBOMO MOTOKA & pi Bt/M

10 7,7 9,4 13,6 15,1 18
15 9,1 11 15,8 17,8 21,6
20 10,6 12,7 18,1 20,4 25,2
25 12 14,4 20,4 22,8 27,6
32 13,3 15,8 22,2 24,7 30
40 14,6 17,3 23,9 26,6 32,4
50 14,9 17,7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 35,4 42,6
100 20,9 25 35,2 39,2 47,4
125 24,7 29 39,8 44,2 52,8
150 27,6 32,4 44,4 49,1 58,2

MpvMeyaHue - MNOTHOCTL TEMIOBOrO NMOTOKa B Tabnuue onpeaeneHa npu CpefHel Temneparype
oKpy>x<atowero Bosgyxa 18 °C. Mpu MeHblUel TeMmnepaType BO34yxa M/OTHOCTb TEMIOBOrO MOTOKA
BO3pacTaeT C yYETOM C/IeAYIOLLE 3aBUCMMOCTY

a; = agller )i ey -18)]%%, (34)

roe dgig - JIMHENHAs NAIOTHOCTb TEMNJIOBOro NMoToKa no Tabnuue 12;

{7 - TeMnepaTypa TensoHoCUTENs, LMPKyIMpYoLero B TpybonpoBoAe Npy pacyeTHbIX YCIIOBUSIX;

£ - TeMnepaTypa BO3ayXa B MOMELLEHMM, FAe MNPOooXeH Tpybonposos.

W 2
9.2.4 HopMupyemoe COMpOTMBAEHME Tennonepeaade HapyXXHbIX CTeH Tensaoro 4veppaka Rf , M~ .°C/Br,
onpepenstoT cornacHo CHul 23-02 B 3aBUCMMOCTM OT rpagyco-CyTOK OTOMUTENBbHOMO nepuofa KIMMaTUYecKoro

paiioHa CTPOMTENLCTBA MPY PAcYETHON TEMMEpaType BO3ayXa B Yepaake zzﬁf )
9.2.5 MpoBepSIOT HapyXHblE OrpaxAaloliMe KOHCTPYKLUMM Ha HEBbIMAAEHWE KOHAEHCATa Ha WX BHYTPEHHMX

u LW v . u LC
MOBEPXHOCTSX. TeMnepaTypy BHYTPEHHEW MOBEPXHOCTU CTEH *rf!- , NEepeKpbITHii *r_g N MOKPbITWIA Tﬁ- yepaaka
cnepyet onpeaensitb no dopmyne

Tai T f‘z%f - [lztz%f T Lgx )I(Roaz%f jl]’ (35



roe zzﬁf y Egyy - TOXKE, UTO M B 9.2.1;

o_'z'%f - KO3(MULIMEHT TEMNOOTAQUN BHYTPEHHEN MOBEPXHOCTU HAPYXXHOrO OrpaXXAeHWs Ternsioro yepaaka, Bt/

(M2 -°C), NPMHUMAEMbIN: AN CTEH - 8,7; ANA NOKPbITUIA 7-9-3TaHbIX AOMOB - 9,9; 10-12-3TaxHbIX - 10,5; 13 -16-

3TaXHbIX - 12 BT/(M2 -°C);

X, - HOpMMpyeMOe COMpOTYBIIEHME Temsionepeaade HapyXHbIX CTeH Rf‘w, NepeKpLITUi Rfj U MOKPbITHIA
Rog": TEMN/I0ro Yepaaka, M2 -°C/BT.

TemnepaTypa TOYKM POChl £ BbIYUCISETCA CNeayHoLMM 06pasoM:

onpefenseTca BnarocoaepaHne Bo3ayxa Yepaaka 7 1o dopmyne

fg=fexf+‘${i (36)

roe fm - BRlarocoaepXaHue Hapy>Horo Bo3ayxa, r/M3 , PX pacyeTHOW TeMnepaType E4ys » ONPEAENSAETCA NO
dopmyne
Fa = 0.7%a,. i1 +¢,, 1273), (37)

2,y - CPEOHEee 3a AHBapb NapumasibHOe AaBneHne BoAsHOro napa, rfla, onpeaensemoe cornacHo CHuM 23-01;

xﬁ_f - NpupalleHne BnarocoaepXaHusa 3a CHET NOCTynneHna Bnarn C Bo3gyxXoM U3 BEHTUNALMOHHBLIX KaHasloB,

3 3 3
r/M~ , NpUHUMaETCA: ANa AOMOB C ra3oBbiMW NavTamn - 4,0 r/M™ , Ang 4OMOB C 3neKTponaMramum - 3,6 r/Mm™ ;

paccunTBLIBAETCS MapumasnbHoe AaB/ieHne BOASHOTO Napa BO3Alyxa B TervioM yepaake € , rfa, no dopmyne

ep = £l +eE 1273)/0.794; (38)
no Ta6ﬂML|,aM napunanbHOro AaBlli€HNUA HaCbIWEHHOIo BOAAHOINO napa CoriacHO NpUoXeEHUo C onpeaenaeTca
TeMnepaTypa ToUKN pockl £z M0 3HaveHnio E =g, .

W u
MonyyeHHoe 3HaueHue £f; COMOCTAaBNSETCA C COOTBETCTBYIOWMM 3HAYeHMeM 7. (CTeH *rf!- , MEpeKpbITU
. u i
T:'%-f W MOKPbITUI Tﬁ- ) Ha YAOBJIETBOPEHME YCIIOBUS £5 . T -

9.2.6 MpuMep pacyeTa NpvBeaeH B NpunoxeHun T.

9.3 OrPAXXAAIOLLUMUE KOHCTPYKLUUU TEXHUYECKNX NOABAJ10B

9.3.1 TexHMYecKkWe noasanbl (TEXMOAMNONbLE) - 3TO NOABAbI NMPU HANMUMKU B HUX HUXKHEW pasBoaKU TPY6 cucTeMm
OTOM/IEHNS], FOPSYErO BOAOCHAGXKEHMS!, @ TakKe TPy6 CMCTEMbI BOAOCHAGKEHWS U KaHau3aumm.

Pacuer orpaxalowmx KOHCTPYKUMI TEXMoAMnoNuiA credyeT BbIMOMHSATb B npuBedeHHon B 9.3.2-9.3.6
nocneaoBaTesIbHOCTH.
b 2, N
9.3.2 HopMupyeMoe COMNpPOTUBNEHWE Tennonepeaaye Ro , M7 .°C/BT, 4aCTM LOKO/IbHON CTEHbl,

PACTOJIOXXEHHOM BbILLIE YPOBHS IPyHTa, onpeaensioT cornacHo CHuM 23-02 ana CTeH B 3aBUCUMOCTM OT rpafyco-
CYTOK OTOMUTENILHOIO Mepuoda KIMMATMUYECKOrO paiioHa CTpoWUTensCTBa. lpy 3TOM B KauyecTBE pacyeTHoW

b
TemnepaTypbl BHyTPEHHEr0 BO3/lyXa NPUHWUMAIOT PacYEeTHYIO TemnepaTypy BO3ZlyXa B TeXnoanonbe iy , °C, paBHyto
He MeHee nitoc 2 °C Npy PacyETHbIX YCIIOBUSIX.

9.3.3 OnpegensioT NPUBEAEHHOE CONPOTUBNIEHME TENonepeaaye Rg's, M2 -°C/BT, Orpa)aatoLmx KOHCTPYKLUIA
3arny6neHHON YacTu TEXMOANOJbS, PACMOJSIOXKEHHBIX HIDKE YPOBHS 3EMIIN.

Ona HeyTenneHHblX MOMIOB Ha FpPyHTEe B C/lydyae, Korda MaTepuanbl Mofia M CTEHbl MMEKT pacyeTHble
koacbduumeHTbl  TennonposoaHoctn A 2 1,2 Br/(M-°C), npuBeaeHHOe COMpOTMBIEHWE Tennonepenaye Rg's

onpeaendrT no Tabnuue 13 B 3aBUCUMMOCTU OT CYMMapHOl‘;I ONMNHBI L , M, BK/OYatoLLEN LUMPUHY TeXnoAnonba U ABeE
BbICOTbl HaCTW Hapy>XHbIX CTEH, 3aF}'IY6}'IeHHbIX B IPYHT.



r.E ~
Ta6numua 13 - NpuBeaeHHOe CONPOTUBIEHNE Tennonepeaaye &, orpaxaeHmii TeXnoanosbs,
3arny6aeHHbIX B FPYHT

Lom 4 8 10 12 14 16
2,1 2,86 3,31 3,69 4,13 4,52
Rg's, M2 -°C/Bt >

ana YTENNEHHbIX MOJIOB Ha FPyHTE B C/y4vae, Koraa Matepuasbl nojia U CTEHbl UMEKOT PacCYETHbIE KOI—)(bd)MLl,MEHTbI

5
TennonposoaHoctn A < 1,2 Br/(M-°C), npuBeAeHHOE COMPOTMBNEHWE Ternonepefade K, onpepensior no
HOPMaTMBHOI OKYMEHTaLWN.

9.3.4 Hopmupyemoe COMNpOTUB/IEHWE Tennonepeaade LOKONbHOMO MNEPEeKpbITUS Had TeXMoAMosbeM Rj"c,
M 2 -°C/BrT, onpegensioT no dopmyne
be _
R = H-ng : (39)

raoe ng - HOpMMpyEMOE CONpOoTUBNEHUE Tennonepeaaye I'IeperbITMﬁ Haa TexXnoanosbeM, onpeaendaeMmoe

cornacHo CHuIl 23-02 B 3aBMCUMOCTM OT rpagyco-CyToK OTOMUTENBbHOINO nepuoaa KaMMaTU4eECKoro pa1710Ha
CTpOUTENDLCTBA,

# - ko3hUUMEHT, onpeaensieMbli no dopmyne

n= &z’nf - I:E:'af )’f(fz'nf Ty ) 1 (40)

Epps o Egps - TOKE, UTOM B 9.2.1;

zf;f - TO Xe, YtTo u B 9.3.2.

9.3.5 TemnepaTypy BO34yXa B TeXnoanosibe zf;'qf , °C, onpegensioT no cdopmyne
b be | -
Ling = [f-:'nf AR+ Z-('?'p:’fpi)"' 0,28 pna080 +
i=1

r.5 LR he

by dy 1 RYS + 1y dy ) TREM 1] 4y 1 REC + (a1)
u DEBPEJHGID u ﬂ.s IR;'S u -’qb.w fﬂg'w].

rge E!'?‘!f - paCLIETHaFI TeMnepaTypa Bo3p,yxa B MOMELLEHNN Ha[ TEXNOAMOJIbEM, QC;

L G i *?pz" & - TO Xe, 4To n B popmyne (32);
A, - nnowaak TeXNoAnoNbs (LOKOMLHOTO MEPEKPLITHST), M 2 ;

bhe 2,
Ro - HOpMUMpYeMOe COMpOTUBIIEHWE Tennonepeade LOKONbLHOro nepekpbitns, M~ -°C/BT, yctaHaBnnBaemoe
cornacHo 9.3.4;

3
I - 0B6beM Bo3/yxa, 3aMosHSIOLLEro MPOCTPAHCTBO TEXMOANOMbLS, M~ ;

-1 -1
M, - KpaTHOCTb BO3AyxoobMeHa B moasane, Y ~ : MPpW Npoknajke B noasane rasosbix Tpy6 #, =104 ~, B

-1
OCTanbHbIX CyYasx #, =054 ;

3 . 3

- NNIOTHOCTb BO34yxa B TEXMOAMO/bLE, KI/M~ , NpUHMMaeMasl paBHOW & =1,2 Kr/M™ ;
2.
A - nnowaab nona n cTeH TexMoAnobs, KOHTAKTUPYIOLMX C FPYHTOM, M~ ;

Rg's - TO Xe, 4To M B 9.3.3;

2
A, - NoWaab HapyXHbIX CTEH TEXNOAMNONbS HAZ YPOBHEM 3eMM, M~ ;



Rg'w - TO Xe, 4To 1 B 9.3.2.

h "
Ecm iy, OT/M4aeTca OT nepBOHaYa/IbHO 33a4aHHOW TeMmnepaTypbl, pacdeT nostopatoT no 9.3.3-9.3.5 ao
Mofy4YeHUs paBeHCTBA BENINMYMH B MpeabiAyLleM U NOCNeayoLWeM Larax.

9.3.6 MMposepsior no dopmyne (4) CHwlM 23-02 nonyyYeHHOE pacY4eToM HOPMUPYEMOE COMpPOTUBIIEHME
Tensonepenaye LOKOIbHOMO MEPEKPLITUS Ha YAOBNETBOPEHWE TpeboBaHWs MO HOPMMPYEMOMY TeEMMepaTypHOMY

nepenagy /151 nona Nepeoro staxa, paBHoMy £, =2 °C.

9.3.7 MpuMep pacyeTa NpvBeaeH B NpunoxeHun T.

9.4 CBETOMNPO3PAYHbIE OrPAXKAAIOLLME KOHCTPYKLIKN

CBeTOonpo3payHble OrpaXaatolLme KOHCTPYKLUMM NoabupatoT no CeaytolLen METOAVKE.

9.4.1 HopMupyeMoe conpoTMBEHNE Tenonepeaaye R,.gg CBETOMNPO3PaYHbIX KOHCTPYKUMIA CleayeT onpeaensThb
no Tabnuue 4 CHuM 23-02. Mpu 3TOM CHayana BbIMUCISIOT ASI COOTBETCTBYIOWENO KIMMaTMYECKOro palioHa
KONMYECTBO rPajyco-CyToK OTomuTensHoro nepuoga L)y no dopmyne (1) HacTosiwero Csosa npasun. B

3aBMCUMOCTN OT BEMUYUHDI Dd M TUMA NPOEKTUPYEMOro 3[aHWSA MO KOJIOHKaM 6 n 7 BbILIJeyrIOMFIHYTOﬁ Tabnuubl

onpeaensieTcs 3HaueHue ng . NS NPOMEXYTOUHbIX 3HauYeHnin L1; BenuumHa R,.gg onpeaensieTcs no gopmynam
npvMeYyaHus 1 K 3Toi Tabnuue.
9.4.2 Bbl6op CBETOMPO3paqHOi KOHCTPYKUMM OCYLLECTBSIETCS MO 3HAYEHMIO MPUBELEHHOrO COMPOTUBIIEHMS

¥ o
Tennonepeaaye P , NoNny4yeHHOM B e3ynbTate  CePTUPUKALMOHHBLIX UCMblITaHnh. Ecnn  npuBeaeHHoe
o

o u I
COMPOTUBEHME Teryonepeaaye BbIGpaHHOI CBETONPO3PaUHON KOHCTPYKUMK X, , GObLUE WK PaBHO R,.gg , TO 3Ta
KOHCTPYKLUWSI YAOBNETBOPSET TPe6OBaHWSIM HOPM.
9.4.3 Mpw OTCYTCTBUM CEPTUDULIMPOBAHHBIX AAHHbIX AOMYCKAETCS MCMOb30BaTh MPU NPOEKTMPOBAHWUM 3HAYEHMS

¥ ¥
RO , NpUBEAEHHbLIE B MPUIOXEHUN J1 HacToswero Ceoaa npasun. 3HauyeHuns RO B 3TOM MPWUNOXEHUN AaHbl ANnda

CnydaeB, KOora OTHOLWUEHME NNowWaan OCTEKNIEHUA K nowaan 3anosIHEHUA CBETOBOIO NMpoeMa ﬁ paBHo 0,75. I'IpM

o ¥
MCNOJIb30BaHNN CBETOMPO3PaYvHbIX KOHCTPYKUMN C APYrMMU 3HAa4YEHNAMU ﬁ cnenyeTr KoppeKTnpoBaTb 3Ha4YeHne RO
cneaywoowmm o6pa30M: ana KOHCTDYKLI,Mﬁ C [AepeEBAHHbIMM WK NNTAaCTMACCOBbIMU  MEPENIETaMU NpU  KaXXaoM

’

yBenuueHnn & Ha BenuumHy 0,1 crieflyeT yMeHbluaTh 3HaueHre i, Ha 5% v Ha06OPOT - MPU KaXAOM YMEHbILEHNM
¥

{7 Ha BenuumHy 0,1 Criepyer yBennuuTb 3HaueHne R, Ha 5%.

9.4.4 CyMmapHas niolagb OKOH XWbIX 3haHui fokHa GbiTh He 6onee 18% (ANns OBLECTBEHHbIX - He 6onee
25%) CyMMapHOWM MJoWaan CBETOMPO3PaqHbIX M HEMPO3PayHbIX OrpaXkAAOLLMX KOHCTPYKUMA, €Civ NpUBELEHHOE

COMpOoTUBNEHNE Tennonepeaadye OkOH MeHblue: 0,51 M2 -°C/BT npwu rpagyco-cytkax 3500 u Huxe; 0,56 M2 -°C/BT

npw rpagyco-cyTkax Boiwe 3500 o 5200; 0,65 M 2 -°C/BT npwm rpagyco-cyTkax Bbiwe 5200 go 7000 1 0,81 M 2 -°C/BT
npu rpagyco-cyTkax Bbiwe 7000. Mpu onpeaeneHMn 3Toro COOTHOLWIEHMSI B CYMMApHYKO Mowazb Henpo3paydHbiX
KOHCTPYKUMI CrieayeT BKIOYaTb BCE NPOAOSIbHbIE U TOPLEBbIE CTEHbI.

9.4.5 MMpwu npoBepke TpeGoBaHUS Mo 06ECNEYEHUIO MUHUMASIbHOW TEMNEPATypbl Ha BHYTPEHHEN MOBEPXHOCTM
CBETOMPO3PaYHbIX OrpaxX/AeHUii TemnepaTypy T 3TUX OrPaXKAEHWA cnedyeT onpeaenstb no 9.1.13 kak ans

OCTEKNEHUA, TaK U ANA HENPO3PayHbIX 3/1IEMEHTOB. Ecm B pe3ynbTaTe pacyETa OKAXKETCA, UTO s <3 °C, 10

cnepyet BbiGpaTb ApYroe KOHCTPYKTMBHOE pELIeHME 3arofIHEHUS CBETOMPOEMA C LENbio 06ecriedeHus 3Toro
Tpe6oBaHus M0 NPeayCcMOTPETb YCTAHOBKY M0 OKHaMM NprBOpOB OTOMJIEHMS.

9.5 OrPAXXAAIOLLME KOHCTPYKLIMN OCTEKJTIEHHbIX JIOMKWUIA U BAJZIKOHOB

9.5.1 MMpu OCTEKNEHUM NOMKWIA M GANKOHOB O6pasyeTcs 3aMKHYTOE MPOCTPAHCTBO, TeEMMepaTypa KOTOporo
(hopMUpyeTCsl B pe3ynbTaTe BO3AEMCTBMS €r0 OrPaXAaloLLmX KOHCTPYKLUMIA, cpeabl MOMELLEHUS! 30aHNs U HAPY>KHbIX
ycnoBuiA. TeMmnepatypa BHYTPU 3TOrO MPOCTPAHCTBA OMPEAENSeTCcs Ha OCHOBE PELIEHUS YpaBHEHUs TErjoBOro
6anaHca OCTeK/IEHHOM NomknK 1w 6ankoHa (4anee - NoaKum).

n m

(o ~ toat ST F RS ) = ot —fox )2 45 185, (42)

=1 J=



roe fyy - pacyeTHas TemnepaTypa BHYTPEHHero Bosgyxa rnomellenus, °C, NpUHMMaeMas COrflacHo yKasaHuaM
5.2;

£,y - PaCUETHas TemnepaTypa Hapy>HOro Bo3ayxa, °C, NPUHMMaeMas COrniacHo yKasaHusm 5.1;

fpof - TEMNEpaTypa BO3/yXa NPOCTPaHCTBa OCTEKNEHHOW NomkiuK, °C;

+ + 2 2 :
A,- , Rm- - COOTBETCTBEHHO ryowaab, M~ , 1 NpUBEAEHHOE COMpOTUBIEHNE Tennonepeaade, M~ -°C/BT, 1-ro
yyacTka orpaxaeHusi MeXxay NnoMeLLeHUEM 3[aHNS U NOMKUEN;
# - YMCIO YYaCTKOB OrPaXXAEHWUIN MeX/Y NOMELLEHVEM 3[aHUS U TOSXKUEN;

N 2 2 .
J'Elj- , ROJ- - COOTBETCTBEHHO MJoWaab, M~ , U NpUBEAEHHOE COMPOTMBIEHNE Tensonepeaade, M~ -°C/BT, i -ro
y4acTKa OrpaXKAeHus Mexay NOMXMEN U HaPY>XHbIM BO3yXOM;
7 - UAC/O YYaCTKOB OTPaXAEHUN MEXY NIOMKUEN U HAPYXKHBIM BO3YXOM.

9.5.2 TeMnepaTypy BO3Ayxa BHYTPU OCTEKNEHHOW NOMKUN £p.; CleAyeT ONpefensTh U3 ypaBHEHUS TEnoBoro
6anaHca no dopmyne

izy). @

n m n m

that = |1t S4TTRE 410w 3 45 fﬂg-)]flz(ﬂ?fﬁ% )

i=1 =l =1 7=l

95.3 anBeﬂeHHoe COI'IpOTMBﬂeHMe Tenﬂonepeﬂ,aqe CUCTEMDI Orpa)K,U,aI‘OLUMX KOHCl'pyKLl,Ml‘;i OCTeKﬂeHHOl‘;i

NOMKUN, PasaensioWMX BHYTPEHHIOK W HapYXHYI0 Cpefdbl: CTeH Rﬁ,ﬂf M OKOH Rf-f—-ﬂf cneayeT onpeaensTb Mo
dopmynam:

R Rr o RE = RLtn, (44)

rge R:l' - NpMBEOEHHOE COMPOTUBNIEHUE TEN0oNeEpeaaye Hapy>KHOl71 CTEHbI B npeaenax OCTEKJIEHHOMN NoAXXun,
M2 -°C/Br;

R}‘: - NpUBEAEHHOE COMNPOTUBNEHUE TeEnnonepeaayve 3aMO/IHEHUIN OKOHHbIX npoeMoB M MPOEMOB JIOKUHU,

o o 2
PacCnoJIOXKEHHbIX B HAPY>XHOWU CTEHE B NMpeaesiaX OCTEKNIEHHON JIOKUN, M -°C/Br;

# - KO3(PPUUMEHT, 3aBUCSLLMI OT MOMOXKEHUS HAPY>KHOM MOBEPXHOCTU OrpaXkAatoLLMX KOHCTPYKUMIA 34aHUS No
OTHOLLEHWMIO K HApPY>XHOMYy BO3AyXY; [ANS HapYXXHbIX CTEH W OKOH OCTEKIEHHOW NOMKUM CriegyeT MpuUHUMMaTh Mo
dopmyne

n= I:f‘z'nf ~Inal )f['ﬁz'nf lan ) . (45)

9.5.4 MpuMep pacyeTa NpuBEAEH B NPUIOXEHNUN Y.



10 NOBbIWEHUE 3HEPTETUYECKOWN 3®®EKTUBHOCTU CYLLECTBYIOLWMUX 30AHUNA

10.1 ToBbIlEHNE 3SHEPreTUYecKon 3PMEKTUBHOCTM CYLLECTBYIOWMX 3[4aHWN CNeayeT OCYLIeCTBASTb Npu
KanuTaJibHOM  PEMOHTE, PEKOHCTPYKUMM  (MOAEpHM3auMK, CaHauuu), paclwumpeHnn u  YHKUMOHAIbHOM
nepeHasHauyeHun MOMELLEHWUI (aanee - PeKOHCTPYKUMS) CYLLECTBYIOLWMX 3A4aHWMN B COOTBETCTBMM C TpeboBaHUSAMM
10.2 n ¢ yyeTtom TpeboBaHuii BCH 58(p) n BCH 61(p), 3a UCKHOYEHWUEM CIlydaeB, NpeayCcMOTPeHHbIX B CHuM 23-02.
MpY YaCTMUYHOWM PEKOHCTPYKUMM 34aHus (B TOM YMCIE NPU U3MEHEHWM rabapuUTOB 34aHUS 3@ CYET NPUCTPAUBAEMbIX
1 HaaCTpanBaeMbix 06beMOB) TpeboBaHUS HACTOALLMX HOPM PacnpOCTPAHSIOTCA Ha M3MEHSIEMYIO YaCTb 34aHUS.

10.2 TpeboBaHust CHuWIM 23-02 cyMTalOTCS BLIMOSIHEHHBIMM, €CU (DAKTUYECKOE MPUBEAEHHOE COMPOTUBIIEHME
Tennonepefaye HapyXHblX OrpaAaloWMX KOHCTPYKUMI 34aHWSI COCTaBNsSieT He MeHee 90%  3HAYEHWN,
YCTaHOBMEHHbIX B Tabnuue 4 CHuM 23-02, nnbo pacyeTHoe 3HauyeHue yAeNnbHOro pacxoia TEMSIOBOM 3HEpruM Ha
OTOTJ/IEHNE CYLLECTBYIOLLErO 3aHUs UM €ro U3MEHSIEMON YacTu, ONpeaensieMoe CorflacHo npunoxexuto I CHuM 23-
02, He MPeBbLILLAET HOPMUPYEMBIX BENIMYMH, YCTAHOBNEHHbIX B Tabnmuax 8 n 9 CHulM 23-02.

10.3 MpoeKT PEKOHCTPYKUUM 34aHWUIA cneayeT pa3pabaTbiBaTb COrnacHo TpeboBaHusiM pasgena 6 CHul 23-02.
Mpn 3TOM ANS CYLWIECTBYIOWErO 34aHUA MO AAHHLIM MpoeKTa W/WUNK HaTypHbIX 06CnefoBaHWii cnegyeT onpeaennTb
pacyeTHbI YAeNbHbIN pacxos TEMOBOM SHEPrUM Ha OTOM/IEHME, paccMaTpMBast BAMUSIHUE OTAENbHbIX COCTaB/SOLLMX
Ha TennoBoi 6anaHC M BbIAENSS OCHOBHbIE 3M1EMEHTbI TEMIO3ALLUMTLI, FAEe NPOUCXOAST HanbOoMbLUME TEMIONoTEPMU.
3aTeM ansl BblbpaHHbIX 3M1EMEHTOB TEMI03alMTbl U CUCTEMbI OTOMJIEHUS U TENNOCHabXxeHns cneagyeTt pa3paboTtaTtb
KOHCTPYKTUBHbIE W WHXXEHEPHbIE pelleHns, obecneyMBaloliMe HOPMUpYEMblE 3HAYyeHust YAENbHOro pacxoaa
TENI0BOV SHEPrUM Ha OTOMJIEHME 3AaHMS.

10.4 PacyeTHast Be/MUMHA YOENbHOrO pacxofa TErnoBOM SHEPrM HA OTOMJIEHME 34aHNUS MOXET BbITb CHIDKEHA,
cneays yKasaHusam 7.7.

10.5 Bbi6op MeponpusTUiA MO MOBLILEHUIO TEMOBOW 3alUMTbl MPU PEKOHCTPYKUMM 3[aHWIA pEKOMEHAyeTCs
BbIMOSIHSATE HA OCHOBE TEXHMKO-3KOHOMUYECKOTO CPABHEHUSI TMPOEKTHBIX PELEHWA YBEIMYEHWUS WM 3aMeHbI
TEMNM03alMTbl OTAENbHLIX BWAOB OrPaXKAaloLWMX KOHCTPYKUMI 34aHWst (YepAauHblX M LIOKOJIbHBIX MEPEKPLITHIA,
TOpUEBbIX CTeH, CTeH (acafa, CBETONPO3PayHbIX KOHCTPYKUMIA W MpOYMX), HauMHasi C  MOBbILEHMS
9KCI/lyaTaUMOHHbIX KauyecTB 6ofiee AEWEBbIX BapUaHTOB OrpakAAloWMX KOHCTPYKUMA. Ecnm npu yBenmueHum
TEMNN03alUMTbl 3TUX BUAOB OrpaXAatoLMX KOHCTPYKUMIA He YAAETCs AOCTUMHYTb HOPMUPYEMOrO 3HaYeHUs! YAEbHOMO
pacxoga 3Heprum cornacHo CHuM 23-02, To cneayeT AOMOMHUTENLHO NPUMEHSTL Apyrue 6onee AOpOrMe BapuaHThl
YTENMEHMS, 3aMeHbl U KOMBUHALMM BapUaHTOB A0 AOCTMXKEHWS YKa3aHHOMO TpebGoBaHus.

10.6 Mpu 3aMeHe CBETOMPO3pPayHbIX KOHCTPYKUMIA Ha 3HeproadekTuBHble cornacHo CHuM 23-02 cnegyer
npeaycMaTpuBaTh HEOEX0AMMbIV BO3AYXOO6MEH MOMELLEHUI 30aHUN.

10.7 Mpu pa3paboTke KOHCTPYKTUBHBIX PELIEHUI MO YBEIMUYEHUIO TEMO3ALUMUTLI HEMPO3PAUHbIX OrPaXKaAOLLMX
KOHCTPYKUMI, KaK NpaBuno, CriedyeT PyKOBOACTBOBATHLCSA YKa3aHMAMMU pasdena 8 HacTOSLEro AOKyMeHTa W, mnpw
Heo6Xx0AMMOCTK, NPeayCMaTpMBaTb NapOM30ALMOHHLIE C/ION B COOTBETCTBUM C TpedosaHuamm CHuM 23-02.

10.8 MMpy HaACTPOMKE 34aHWSt AOMOSHWTENbHLIM 3TaXOM (3Taxamu) U BbIGope O06LEMHO-MIAHUPOBOYHOIO
pELLEHNsI PEKOMEHAYETCS C SHEPreTUYECKON TOUKM 3PEHNSI MPUMEHSATL MaHCAPAHbIE 3TAXMW, TaK Kak OHW NOTPe6NstoT
Ha 30-40% MeHblUe TEMIOBOM 3HEPTUM HA OTOMMIEHWE, YEM 3TaXu C BEPTUKA/bHLIMU CTEHaMWU MPU OAMHAKOBOM
oTar/MBaeMow noLaam,



11 TENNOYCTONYMBOCTb

11.1 TEMJIOYCTOWYMBOCTb OrPAXKJAIOLLINX KOHCTPYKLIWIA
B TEN/1bI NEPUOA roAA

11.1.1 Mpy NPOEKTUPOBAHWM OrpaXKAAOLMX KOHCTPYKUMIA C YYETOM MX TEMOYCTOWYMBOCTM HEOBX0AUMO
PYKOBOZACTBOBATLCS ClIEAYIOLMMM MOSTOKEHUSAMM:

TEMNN0YCTONUYMBOCTb KOHCTPYKLMM 3aBUCUT OT MOPsIAKA PacrionoXeHWsi CI0EB MaTepuasios; BENMUMHA 3aTyXaHus
aMnnuTyabl konebaHui TeMnepaTypbl Hapy)XHOrO BO3Ayxa ¥ B [ABYXC/IOMHOW KOHCTPYKUMM YBENMUMBAETCS, €C/M
6osiee TENNOYCTONUMBLIN MaTepUan PAcroNIOXKEH USHYTPU;

HaIMuymne B KOHCTPYKUUU OrpaXKaeHusa BO3ﬂ,quHOﬁ I'IpOC)'IOl‘;IKM YBENNYUNBAET TeI'I}'IOYCI'Ol‘;ILIMBOCTb KOHCTpyKUuun. B
3aMKHYTOﬁ BO3AYLUHOﬁ npocnoﬁKe uenecoo6pa3Ho yCTpanBaTb Tenaonsondaumio C TeI'IJ'IOOTpa)KalOLIJ.eﬁ
NMOBEPXHOCTbIO; C/ION KOHCTPYKUUWU, PacCnosioOXXEHHbIE MeEXAY BeHTM}'IMpyeMOl‘;I Hapy>XHbIM BO3A4YXOM BO3AYLUHOﬁ
I'IpOC)'IOVIKOVI n HaDY)KHOl‘;I NOBEPXHOCTbIO orpam,qarou.l,eﬁ KOHCTPYKUMHN, AOOJDKHblI UMETb MUHUMAJIbHO BO3MOXXHYHO
TOJILLNHY. Haunbonee uenecoo6pa3Ho BbIMOMHATL 3TU C/IOM M3 TOHKMX METa/NIMYEecKUX wan acbecToLeMeHTHbIX
JINCTOB.

11.1.2 TennoycToiMuymMBOCTb OrpaXkaatoLlei KOHCTPYKUMM 34aHMS AO/MKHA COOTBETCTBOBaTb TpeGoBaHusM CHuMl
23-02; ans 3TOr0 OMNpeaenstoT HOPMUPYEMYID aMnIuTydy KonebaHui TemnepaTypbl BHYTPEHHEN MOBEPXHOCTU

OrpaXxaatoLLen KOHCTPYKLMK Afg , °C, no cdopmyne (11) CHul 23-02

A =25-01z,, - 21, (46)

rae £, - CPEAHAs MecayHas TeMnepaTypa Hapy>KHOro Bo3dyxa 3a wionb, °C, npuHuMaemas cornacHo CHuM 23-
01.

11.1.3 BenuunHy 3aTyxaHus pacyeTHOM aMmuTyabl KonebaHwii TemnepaTypbl HapyXHOro Bo3gyxa ¥ B
orpakaatoLei KOHCTPYKLMM, COCTOSILLEN U3 OAHOPOAHbIX CNIOEB, PACCUMTBLIBAIOT MO opMyne

v=0927182 2 (5 + oy + 1) (5, + % 1)
XI:D:QH +Fn )]"II[(SI +F1)['5'2 +F2)---|:'5'n +Fn)'mexf]' (47)

roe L - Tennosas MHepUMS OrpaxxaaroLel KOHCTPYKLMK, onpenensemas no dopmyne (53);

&, &2, t &y - pacyeTHble KOB(b(bMLI,MeHTbI TENOYCBOEHNA MaTepuana OTAENIbHbIX CJI0EB orpamp,arou.leﬁ

2 "
KOHCTpYKUMK, BT/(M™ -°C), NpUHMMaEMbIe Mo NPUIOXEHMIO [ WK Mo pe3ysibTaTaM TEMNOTEXHUYECKUX UCTIbITAHWM;

71, ¥y, ¥, T, - koadhdrLmMeHTbI TENOYCBOEHUS HAPYXKHOI NOBEPXHOCTM OTAENbHBIX C/I0EB OrpaXaatoLLel

KOHCTpyKuun, Br/(M 2 -°C), onpegensieMble cornacHo 11.1.6;

e - TO XKE, 4TO U B hopmyre (8);
s - KOIMDULMEHT TENNIOOTAAUN HAPYXKHOW NOBEPXHOCTM OrPXKAAIOLIEN KOHCTPYKLIMM NO NIETHAM YCIIOBUSAM,

BT/(M 2 -°C), onpegensiembiii no dopmyrne

Sy = 116541045, (48)

rae ¥ - MMHUMManbHasi M3 CpeaHUX CKOPOCTeN BeTpa Mo pyMbaM 3a Wiofb, NMOBTOPSIEMOCTb KOTOPbIX COCTaBASIET
16% w 6onee, NpuHMMaeMas cornacHo CHul 23-01, HO He MeHee 1 M/C.

BenuunHy ¥ Ans MHOroCNOMHOM HEOLHOPOAHOW OrpaXAaloLLeN KOHCTPYKLUMM C TEMIONPOBOAHLIMU BKIOUYEHNUSIMM
B BuAae obpamnsatowmx pebep npuHnmatoT B cootBeTcTBUM € TOCT 26253.

o das
11.1.4 PacyeTHyto amnauTtygy konebaHui TemnepaTypbl Hapy)XHOro BO34yxa Af,lm, C, paccuuTbiBatoT Mo

dopmyne
d
-’qf,gif = Djﬂ't,exf +-D|:fmczx _fav:”l Xaxt (49)

raoe “qf,ﬂ.l‘f - MakcuManbHas amnauTyga TeMnepaTypbl HApY>XHOro Bo3ayxa B uione, °C, npuHMMaeMasi cornacHo
CHwuIT 23-01;

& - KO3(DUUMEHT MOr/OLWEHNS COMTHEYHOM paavauMnM MaTepuasioM HapyXXHOM MOBEPXHOCTM OrpaXxaaloLLen
KOHCTPYKLUMK, NPUHUMaEMBbIN no Tabnuue 14;



i

mar fm, COOTBETCTBEHHO MaKCMMallbHOE U CpeaHEEe 3Ha4YeHUA CYMMapHOﬁ COMHEYHOW paanaumnmn (I'IpﬂMOl‘;i n

o 2 o
paccesiHHoWn), Br/m™, NMPUHUMaEMbIE COrnacHoO MpUIoXeEHUO I ansa Hapy>XHbIX CTEH - KaK ANA BEpPTUKa/lbHOU
NOBEPXHOCTU 3anagHom opueHTauun, ansa I'IOKprTMVI - Kak anga FOpM3OHTa}'IbHOl‘;I NMOBEPXHOCTH;

44 - TO XK€, UTO M B hopMyne (48).

Ta6nuua 14 - KoadhrumeHT NornoweHns CoslHeYHoW pagnauumn MaTepuasioM Hapy>KHOU
NOBEPXHOCTU Orpa)kAaloLeil KOHCTPYKLUK

N MaTepuan HapyXHON NOBEPXHOCTW OrpaXkaatoLLeil KOHCTPYKLMK KoadbduumeHT
n.n. nornoLweH1s
COJTHEYHOW pagvaumu
o
1 | AIOMUHWIA 0,5
2 |AcbecToueMeHTHble NUCTbI 0,65
3 |AcdanstobeToH 0,9
4 | BeToHbI 0,7
5 |/[epeBo HeoKkpalleHHoe 0,6
6 | 3alMTHBIN CION PYNOHHOM KPOBMW U3 CBET/IONO MpaBus 0,65
7 | KMpnuy rvHAHBIA KpacHbI 0,7
8 | Kupnuy cunukaTtHbIi 0,6
9 | 0O6n1uoBKa NPUPOAHBLIM KaMHeM 6enbiM 0,45
10 |Okpacka cunukaTHas TeMHo-cepast 0,7
11 |Oxkpacka u3BecTkoBas 6enas 0,3
12 | MNnuTka 06nnuoBOYHas Kepamuyeckas 0,8
13 | MNnuTka 06NMLOBOYHAA CTEKIHHAA CUHSAS 0,6
14 | NnuTka obnnuyosoyHas 6enas unu nanesas 0,45
15 |Pybepoua C necHaHou nochbInkom 0,9
16 |Cranb nmMcToBasi, okpalleHHas 6enov Kpackom 0,45
17 |Cranb nMcToBasi, OKpalleHHast TEMHO-KPaCHOM Kpackow 0,8
18 |Cranb nMcToBasi, OKpalleHHas! 3e/1eHON Kpackow 0,6
19 |Cranb KpoBenbHas OLMHKOBaHHas 0,65
20 |Crekno obnunuoBoYHOE 0,7
21 |LUTykaTypka U3BecTKOBasi TEMHO-Cepast Ui TeppakoToBas 0,7
22 |lUtykaTypka uemeHTHas cBeTno-ronybas 0,3
23 | lUTykaTypka ueMeHTHast TEMHO-3e/eHas 0,6
24 | lUTykaTypka ueMeHTHast kpemoBas 0,4

11.1.5 PacyeTHylo aMnauTyay KonebaHuii TeMnepaTypbl BHYTPEHHEN MOBEPXHOCTU OrpPaXXAAIoLLEN KOHCTPYKLMM

A‘Eﬂs , °C, paccuuTbiBatoT Mo dopmyne

AT = A v, (50)

d o
roe _r'ﬂfsjf - pacyeTHas aMnuTyaa konebaHui TeMnepaTypbl Hapy)XHOro Bo3ayxa, °C, onpeaenseMas cornacHo
11.1.4;

N o das
¥ - BEMYMHA 3aTyXaHUs pacyeTHOM aMnauTyabl KonebaHwin TemnepaTypbl Hapy>XHOro BO3AyXa ﬂf,gﬁ, B
orpakaatoLlen KOHCTPYKUWK, onpeaensieMasi corfacHo 11.1.3.

11.1.6 [Ons onpeaenennst Ko3(dOUUMEHTOB TEMNOYCBOEHUSI HapYyXXHOM MOBEPXHOCTW OTAENbHbIX C/IOEB
orpaxzarolleli KOHCTPYKUMW CnedyeT npeaBapuTenbHO BbIMMCAUTL TErVIOBYIO WMHepumio [} Kaxaoro cnos no
dopmyne (53).



o 2 o o
KoahULIMEHT TennoycBOEHNS HapyXHOM MoBepxHocTh cnost ¥, Br/(M ™ -°C), ¢ Tennosoii uHepumenn L' 21
cnegyeT NpUHUMATh PaBHbIM PacyYETHOMY KOIMD@PULIMEHTY TEMIOYCBOEHUS & MaTepuana 3TOro CNos KOHCTPYKLUuUK Mo
npunoxexuio [.

KoahhULMEHT TEnnoyCBOEHWS HapyXHOW MOBEPXHOCTM crosi I ¢ Tennosoit wHepuwein ' <1 cnepyer
onpeaensTb pacyeToM, HaumHash C NMepBOro C/osl (CYMTasi OT BHYTPEHHEN MOBEPXHOCTM OrpaXKaatoLlelt KOHCTPYKLMK)
cnepyowmmM 06pasom:

a) Ans Nepeoro cnios - no dopmyse

2 :
= (Rlsl t )fﬂ + Ry oty )’ (51)
6) ans i -ro cnos - no dopmyne
= 2
= (R!-E.‘!- + Fz'—l)’ftl R ) ' (52
rae Ky, K, - TepMuueckue COMPOTMB/IEHWS COOTBETCTBEHHO MEPBOrO W {-TO C/IOEB OrpaXAatoLLelt

KOHCTPYKUWUU, M 2 -°C/ BT, onpegensieMble o opmyne (6);

&, & - pacyeTHble KO3(MbULMEHTHI TENIOYCBOEHMS MaTepuana COOTBETCTBEHHO MEPBOrO W i-ro COEs,
2
B1/(M ™ -°C), npuHMMaeMble No NpuioxeHuio [;

e - TO XKE, 4TO U B hopmyne (8);

N, ¥, ¥y - xoadduumeHTbl TEMNOYCBOEHNS HAPYXHOM MOBEPXHOCTU COOTBETCTBEHHO MEPBOTO, i-r0 U

[i - 1)-ro CNOEB OrpaXxaatoLLein KOHCTPYKLUNM, BT/(M2 -°Q).
11.1.7 Ecnm Afgs £ Acmg , TO orpaxgawmouas KOHCTPYKUMS YAOB/ETBOPAET TPebGOBaHWAM HOPM Mo
TENI0yCTONUYNBOCTM.

11.1.8 3HauyeHus Ko3hPUUMEHTOB TEMIOMPOMyCKaHUs .ISSP COJTHLIE3ALLUMTHBIX YCTPOWCTB, MPUMEHSIEMBbIX AJ1s1

OKOH 1 choHapen 3a4aHui B palioHax CO CpeaHeMeCsiHHOM TeMnepaTypoi uons 21 °C v Bbille, NpyBeaeHsl B Tabnvue
15.

Ta6nuua 15 - KoaddbrumeHT Ten10nponyckaHus CO/IHLE3aLMTHbIX YCTPOICTB

N n.n. ConHuesaluTHbIe YCTPOoCTBa KoadduumeHT TennonponyckaHms
CONMHLIE3ALLMTHBIX YCTPOCTB ap
A. HapyxHble
1 LLITopa unu Mapkusa 13 CBET/ION TKaHM 0,15
2 LLITopa unu Mapkusa 13 TEMHON TKaHU 0,20
3 CTaBHU-Xan3n ¢ AepeBSHHbIMU MNacTUHAMK 0,10/0,15
4 LLUTopbI->Kanto3un ¢ MeETa/IMYECKUMU NIaCTUHaMK 0,15/0,20
B. MexcTekonbHble (HENPOBETPUBAEMbBIE)
5 LLUTopbI->Kanto3un ¢ MeETa/IMYECKUMU NIaCTUHaMK 0,30/0,35
LLITopa 13 cBETNON TKaHM 0,25
LLITopa 13 TEMHON TKaHU 0,40
B. BHyTpeHHuWe
LLUTopbI->Kanto3n ¢ METa/IMYECKUMUN NIaCTUHaMU 0,60/0,70
LLITopa 13 CBETNON TKaHM 0,40
10 LLITopa 13 TEMHON TKaHU 0,80
MpumeyaHus
1 KoachmumMeHTbl TENNONPONyCKaHWs: A0 YepThl - AN COMHUE3aLUMTHBbIX YCTPOUCTB C NiacTuHaMu
noA yrnom 45°, nocne 4eptbl - Nog yrsioM 90° K NAOCKOCTM Npoema.
2 KoadduumeHTbl  TEMOMNPONyCKaHWUsi  MEXCTEKOSIbHbIX — CONMHLE3ALUUTHBIX — YCTPOWCTB  C
NPOBETPUBAEMBIM MEXCTEKOSIbHBIM MPOCTPAHCTBOM CrieflyeT NPUHUMAaThL B 2 pa3a MeHbLLE.




11.1.9 Tennosyto nHepumio L} orpaxaatoLLeli KOHCTPYKLMW CrieayeT onpeaensts no gopmyne

D=Rl.5'1 +R:2.S‘2 +---+Rn'5'n’ (53)
roe Rl, Rz, Rn - TEPMUYECKME COMPOTUBIEHWNSI OTAENbHbIX C/I0EB Orpakaalollelt KOHCTPYKUMM,

M 2 -°C/BT, onpegensiemMble. no dopmyne (6);
8, &3, ..., 5 - pacyeTHble KO3(MULMEHTHI TENSIOYCBOEHWS MaTepuana OTAENbHbIX CMOEB Orpaxaatollei

2 "
KOHCTpYKUMK, BT/(M™ -°C), NPUHMMaEMbIE MO NPUMOXKEHWIO [l WK MO pe3y/bTaTaM TemnIoTEXHUYECKUX UCTbITaHWUNA.
11.1.10 MNpumep pacyeTa NpuBeaeH B NpUoxeHun .

11.2 TENJIOYCTOYMBOCTb MOMELLEHMIA B XOJI04HbIA NEPUOA FOJA

11.2.1 TennoycToi4ymMBOCTb NOMELLEHMI B XONIOAHbIN NEPUOZ roAa Npu HanuuMy B 30aHUM CUCTEMbI OTOMMIEHMS C
aBTOMaTUYECKUM PEryIMpOBaHWEM TeMMepaTypbl BHYTPEHHErO BO3AyXa HE HOPMMpYETCsl. B oCTasbHbIX Crydasix
HOpMaTUBHble TPeBGOBaHWS K TEMIOYCTOWYMBOCTM MOMELLEHMI YCTaHOBeHbI B CHuIM 23-02.

11.2.2 MeTog pacyeTa TenoyCTOWYMBOCTM MOMELLEHMIA B XONOAHbIV NEPUOZ roa COCTOUT B CIEAYIOLEM.
11.2.2.1 PacyeTHyto amnauTyZy KonebaHus pesynbTUPYIOLWEN TemnepaTypbl TMOMELLEHUI XKWMbIX U

o o das
06LLeCTBEHHbIX 34aHUM B XON04HLIN Nepuoa roga A{ , °C, cnepyet onpegensitb no gopmyne

A =0,7M0, 1EAB,), (54)

roe M - kosdpUUMEHT HepaBHOMEPHOCTM TennooTAauu HarpesaTenbHbIM NPUGOPOM, MNPUHMMAEMBIA MO
Tabnuue 16;

Qﬂ' - CpeaHdaa TennootAa4da OTOMUTENbHOIo an6opa, BT, paBHad TenonoTepaM [AOaHHOIoO MNOMELLEHNS,

onpeaendemMboiM B COOTBETCTBMM C HOPMATUBHbLIMWU OOKYMEHTAMU;

_f'ﬂ,- - nnowaab i -1 orpaxxaatoLen KOHCTPYKUUM, M 2 ;

B; - Koa(duumeHT Tennonornowenms MoBepXHOCTU i -r0 OrpaxaeHNs, BT/(M2 .°C), onpeaensemblii mo
dopmyne

By = 1|1 crge) + (17 77| (55)

s - KOIDDULMEHT TENNOOTAAUM BHYTPEHHEN MOBEPXHOCTY OrPAXKARIOLIEN KOHCTPYKLMM, BT/(M 2 -°C), paBHblit
4.5+ o

" 2 "
2 - KO3(DMOUUMEHT KOHBEKTMBHOrO TennoobMeHa BHYTPeHHel nosepxHocTW, Bt/(M™ -°C), npuHMMaeMmbii

paBHbIM [19: BHYTPEHHErO OrpaxaeHus - 1,2; okHa - 3,5; nona - 1,5; notosnka - 3,5;

inf o 1 = o 2,
¥ - koathduumMeHT TennoyceoeHusi BHyTPEHHEN MOBEPXHOCTU i -il OrpaxzaatoLLeli KOHCTpyKkumu, BT/(M“ -°C),
onpeaensieMbi no 11.2.2.3.

Ta6nuua 16 - KoadhpmumeHT HepaBHOMEPHOCTH TENJI00TAAYN HarpeBaTenbHbIX Npu6opos

N n.n. Tvn oTonneHus A

BoasiHoe oTonneHWe 3aaHuit C HENpepbIBHLIM 06CY)XMBAHWUEM 0,1
2 MapoBoe OTOM/IEHWE WM HETEMIOEMKUMM MEYaMU:

a) BpeMs noAadv napa wim TonKu neyn - 18 4, nepepbis - 6 4 0,8
6) BpeMs nogaym napa wan Tomku neun - 12 4, nepepbis - 12 4 1,4
B) BpeMs rnoJayv napa wiv TOrnKu rneyu - 6 4, nepepbis - 18 4 2,2
3 BoasiHoe oTonneHue (BpeMs TOMKK - 6 ) 15
MNeyHoe oTonNeHne TENIOEMKUMU NeYamm npu Tonke nx 1 pas B
CYTKM:
TOJILWMHA CTEHOK neyn B 1/2 kupnuya 0O10,4 00,9
TOMWMHA CTEHOK Neyun B 1/4 kuprvya Or0,7p001,4

I'IpMMeanme - MeHblune 3Ha4yeHus M COOTBETCTBYIOT MACCMBHbIM NeYvaMm, 6onblune - MeHee




MaccuBHbIM flerkuM neyam. Mpy Tonke neyeil 2 pasa B cyTku Bennunny M cneayer ymMeHbliaTh
B 2,5-3 pasa Ans neyei co CTeHkamu B 1/2 kupnuya u B 2-2,3 pasa - npu 1/4 kupnuya.

Hymepauus cnoeB B dopmyne (55) MpuHSTA B HanmpaBieHWM OT BHYTPEHHEN K HapyXXHOW MOBEPXHOCTU
orpaxaeHus.

das o
Mpu pacuyete A{ no c¢dopmyne (54) AN OKOH M OCTEKNIEHHbIX HapPYXHbIX ABEpen crnefsyeT NpuHUMaTb
BENINYNHY

B, =1I(1,08R,), (56)
rge RO - COMpOTUBNIEHWE TeNnonepesaYye OKHa unn Aesepu, M 2 -°C/BrT.

11.2.2.2 [na onpegeneHus Ko3GdUUMEHTOB TEMIOYCBOEHUSI MOBEPXHOCTU OTAENbHBLIX C/IOEB OrpaXzatoLlen
KOHCTPYKLMM CrielyeT NpeaBapuTeNnbHO BbIUUCIUTL TEMOBYI0 MHepumio £ kaxaoro cnos no dopmyne (53).

11.2.2.3 Ko3(hUUMEHT TernnoycBOEHWNsI BHYTPEHHE! MOBEPXHOCTU OrpaXkaalolleil KOHCTpyKuMM 1 mf,

BT/(M 2 -°C), onpegensieTcs cneayrowmnm obpasom:

a) ecnm nepBbiii (BHYTPEHHMIA) CION OrpaX<aatoLLen KOHCTPYKLMM UMEET TensoByto MHepumio L >1, To
Y=g (57)

6)ecu Ly + D+ 10 <1 vo Iy + D+ + 10 >1, To koadpduumeHT i cnenyeT onpeaensTh

nocneanosaTteslbHO pacyETOM KOB(b(bMLI,MeHTOB TENJ1I0yCBOEHUA BHYTpeHHeﬁ MOBEPXHOCTU CJ/IOEB KOHCTPYKUWUHU,
Ha4ynHada C [?2 =1) cnos [0 NepBoro cneayowmm 06pa30M:

ans [?2 - 1) cnost - no dopmyne

Ir’n—l = (Rn—l'g;g—l + &, )f[1+Rn—13n); (58)
ansa i -rocnos (= -2, #-3, ..., 1) - no opmyne
Y, = (Re? + a1+ R). (59)

mf : i
KoabduumeHT ¥~ npuHMMaeTcs paBHbIM KO3(hMULIMEHTY TENOYCBOEHNS MOBEPXHOCTU i -Fo Clost I”; ;

B) €C/IM A4S OrpaXKaatoLlen KOHCTPYKLMM, COCTOSILLEN U3 # CIIOEB,

Dy+Dy+ . +D, <1, 10 xoappuument I nt cnefyeT  onpefensTb  MoCNeAoBaTelbHO  PacyeToM
KOI(DUUMEHTOB Iy, Ty 1, ..., I1:
ana 2 -ro cnos - no dopmyne

Fn = I[Rn'g;g * o xt )’f [1 * Rn'l'exf ) : (60)

ana i-rocnoa (i =# -2, # -3, ..., 1) - no ¢opmyne (59);

o nf o

r) ANs BHYTPEHHUX OrpaXkaatoLmx KOHCTPYKUUW BENnYMHa i onpeaensieTca Kak Ansg Hapy>XHbIX OrpaXxaeHuu,

HO MPWHUMAETCS, YTO B cepeavHe orpaxkaeHui & =0. [N HECUMMETPUYHBIX OrPaXKAEHWI UX CepeauHy cneayet
Ha3HauaTb MO MOMIOBUHE BEIMYMHBI =1} Bcero OorpaxaeHus;

[) NP HaMYUM B OrpakAatoLLEN KOHCTPYKLMM BO3AYLLHOM MPOCIOWKM KO3MULIMEHT TEMIOYCBOEHNS BO3AyXa &
B HEl NMPUHMMAETCA PaBHBLIM HYJIIO.

B dopmynax (57)-(60) n HepaBeHCTBax:
Dl, Dz, Dn - Tennosas WHepums COOTBETCTBEHHO 1-ro, 2-ro, ..., M -r0 C/I0OEB KOHCTPYKLUWW,

onpegensiemast no dopmyne (53);

2 .
Ky, ... Ey_{. K, - TepMmueckue conpoTuBneHus, M~ -°C/BT, COOTBETCTBEHHO i -TO, ..., [?2 —l)-ro n % -ro
C/I0EB KOHCTPYKLMM, onpeiensieMble Mo (opmyne (8);



S\ e Sy ey Sy, Sy - PACHETHbIE KO3DOULIMEHTLI TEMIOYCBOEHUS MaTepuana 1-ro,..., & -ro, ..., [?2 - 1:1-
2
ro W # -ro C/I0EB KOHCTPYKUMM, BT/(M™ -°C), NpuHMMaeMble No npuioxeHuto [;

Yi 41 - k03dULMEHT TenNoycBOEHMsS BHYTPEHHEl NMOBEPXHOCTH I::é + 1) -rO CJ10s1 KOHCTPYKUMK, BT/ (M 2 -°0);

¥ 4y - TO XKE, YTO 1 B hopmyne (8).
11.2.2.4 MonydyeHHass no copmyne (54) pacyeTHas amnuTyaa KonebaHwi pesynbTUpYHoLen TemnepaTypsbl

das des o greq
nomeLLeHuns A{ [O/MKHA 6bITb MEHbLLE MM paBHA HOPMUPYEMOMY 3HAYEHUIO _ﬂf A 1‘11 .

11.2.2.5 Bbibop Tvina TennoakkyMynupytowero npubopa no nokasaTesnto 3aTyxaHus TenIoBoN BO/HbI B HEM V,
NMpou3BOAMTCA NO rpadvkaM PUCYHKOB 2-4 AJiSl PasfiMuHbIX PEXWMOB €r0 3apsiAkyM B 3aBUCMMOCTM OT COYETaHUs
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Moka3zaTenb TENIOYCBOEHUSI BHYTPEHHUX MOBEPXHOCTEW MOMELLEHUs U TEMI0aKKyMy SILMOHHLIX CoeB npubopa
¥, v nokasarenb WHTEHCMBHOCTU KOHBEKTMBHOMO TEMIOOGMEHa B MOMELLEHUN % OMPEeAensitoTCs COOTBETCTBEHHO
no gopmynam:

¥, =ZAY; (61)

A=Zoigd, (62)
roe I"! - KO3((UUMEHT TEMSIOYCBOEHUS f -W MOBEPXHOCTM MOMELLEHMS, ONpeaensieMblii cornacHo 12.2.3, u
Tennoakkymynupyowero npubopa, Bt/(m 2 -°C), onpegensieMbiin no gopmyne
Y = |Rsf + Ryt (RERISIE + zj]f[l + Ryt (Ry + 2R, )], (63)
R]_, Rz - TepMUYECKME COMPOTUBNEHNA COOTBETCTBEHHO TEMIOM30NALUMOHHOIO U TENI0OAKKYMYUPYOLLEro
cnoes npubopa, M 2 -°C/BT;
.5'1, -5'2 - KOI—)(bd)MLl,MGHTbI TENIOYCBOEHNA  MaTEPUAZIOB  COOTBETCTBEHHO  TEMIOU30IALUMOHHOIO MU

2
TEMNN0aKKyMy/MpyloLero cnoeB npubopa, BT/(M ™~ -°C), NpuHMMaeMble MO NPUIOXKEHMIO [ MAM No pe3ysbTaTam
TEMNNOTEXHUYECKUX UCTbITAHWUIA;

V)

1 .
oo - KO3 ULUMEHT KOHBEKTMBHOIO TEMI00OMEHa I -M MOBEPXHOCTM MOMELLEHMS M TEMI0aKKyMyIMPYHOLLEro

npuéopa C BO34yXOM MOMELLEHMS, BT/(M2 -°C), NpUHUMaeMblii PaBHbIM ANS: HAPYXXHOTO OrpaxaeHus - 3,1;
BHYTPEHHErO orpaxkaeHns - 1,2; okHa - 4,1; nona - 1,5; notosika - 3,5; TennoakkyMynupytowiero npuéopa - 5,6 npu
TemnepaType ero nosepxHocTtu 95 °C v 3,3 - npu 40 °C ;

ol 2
_1‘11- - nnowaap ¥ - NoBEPXHOCTU NOMELLEHNA U TENJI0AKKYMYNUPYIOLLLErO an6opa, M

11.2.2.6 MOILHOCTb HarpeBaTe/lbHbIX 3JIEMEHTOB Ter/oakkyMynupyowero npuéopa Qp.c BHEMWKOBOrO
3N1EKTPOOTON/IEHUS onpeaenseTcs no dopmyne

_ a3
Qp;: - Qh.f [24 f m:l, (64)
roe QE_‘}S - pacyeTHble TenaonoTepu noMeLlenns, BT, onpegensemsie no CHull 41-01;

## - MPOAO/IKUTENBHOCTb 3apsiAKU TEMIoakKyMyupytoLero npuéopa, 4.

11.2.27 B Ccny4dyae Korga 3NeKTPOTEM/I0AKKYMYNALMOHHAA CUCTEMA OTOMNEHUA YaCTUYHO MOKPbIBAET
TENNONOTEPU 3AaHUA U ABNAETCA 6a30BON YaCTblo KOM6MHMpOBaHHOl‘;I CUCTEMbI OTOMMIEHUA, YCTAaHOBOYHYO

MOLLHOCTb AOMO/HUTENbHBIX MOCTOSIHHO paBoTatoLLMX NPUGOPOB CUCTEMbI OTOMNEHUS LY, CreayeT onpefensts no
dopmyne

Oy = 08 -0 (65)

roe Q;‘fﬂs - T0 Xe, 4To U B 11.2.2.6:

Qf . pacyeTHble TennonoTepy nomelleHusl, BT, Npu Temnepatype Havbonee X0noAHON NATUAHEBKM Ha 5 °C
BbllLe ykazaHHou B CHuM 23-01.
11.2.2.8 PacueTHy0 pa3HOCTb TEMMePaTyp cneayeT onpeaensts no dopmyne

des _ des des
T S gl surg (66)

des  ,des
rO€ &jni  Layi - PACUYETHbIE TEMMNEPATYPbl COOTBETCTBEHHO BHYTPEHHErO U HAPYXKHOTO BO3AYXa, T€ Xe, YTO U B

dopmyne (9).
11.3 MpuMep onpeaeneHns MOLLHOCTU TeMIoakKyMysILMOHHOIO NpMbopa NpUBEAEH B NPUIOXKEHUN X.



12 BO3QYXOMPOHULIAEMOCTb OIPAXOAIOLLMX KOHCTPYKLIWUA U MOMELLEHUIA
30AHMA

12.1 BO3AYXOM30}'IF|L|,MOHHble CBOWCTBA CTPOUTENDBHbLIX MaTeEpuanos W« KOHCTDYKLIMI‘;I XapaKTEPU3YIOTCA

des 2
COMNPOTUBIIEHNEM WX BO3AYXOMPOHULIAHMIO R:'nf , M7 -y.Ma/kr, KOTOpoe AO/HKHO ObiITb HE MEHEee HOpPMMPYEMOro

COMPOTMBNEHNSA BO34YXOMNPOHULIAHUIO &;}g , onpeaensieMoro cornacHo pasgeny 8 CHull 23-02.
ConpoTuBneHne BO3AYXONPOHMLIAHWIO MHOFOC/IOMHON OrpaXxaatoLlelt KOHCTPYKLUMK R,i}s , M2 -y-Ma/kr, cnegyet
onpeaensitb nNo opmyne
dos _
Rz'nf - Rz’nfl + Rz’nf? tot R:'nfn 1 (67)
roe Rz'nfl , Rz‘n_,f'z .+, R:‘nfn - COMpPOTMB/IEHMS BO3AYXOMPOHUL@AHWUIO OTAENbHLIX CH0EB OrpaXXAaloLLeN

KOHCTPYKLUMK, M 2 -y-Na/kr, npuHMMaemble no Tabnuue 17.

Ta6nuua 17 - ConpoTusB/iieHne BO3AyXO0NPOHMLIAHUIO MaTepUasioB U KOHCTPYKLWIA

N MaTepuvanbl 1 KOHCTPYKLUK TonwwmHa ConpoTtuBneHve
n.n. cnos, MM BO34yXOMpPOHULI@HWIO
2
R oM™ -u-Narkr
1 2 3 4
1 |BeToH cnnowHoi (6e3 WwBoB) 100 19620
2 |[asocunukar cnowHom (6e3 WBoB) 140 21
3 | M3BecTHAK-paKyLIeYHMK 500 6
4 |KapToH CcTpouTenbHbIi (6e3 LWBOB) 1.3 64
5 |KupnuyHas knagka w3 CrnsiowHOro KMpnnya Ha LeMeHTHO-NecyaHoM 250 n 18
pacTBope ToNLWMHOM B 1 kMpnuy u 6onee 6onee
6 |KupnuyHas knagka us CrnsowHOro KMpnnya Ha LeMeHTHO-NecyaHoM 120 2
pacTBOpe TOJLUMHOM B MOSKMPNnYa
7 |KvpnuyHas knagka w3 CrsiowHOro KMpnnya Ha LeMeHTHO-LWTakoBOM 250 m 9
pacTBope TOMLWMHOM B 1 kMpnuy u 6onee 6onee
8 |KupnuyHas knagka us CrnsiowHOro KMpnnya Ha LeMeHTHO-LW/TakoBOM 120 1
pacTBOpe TOJLUMHOM B MOSKMPNnYa
9 |Knagka knpnuya KepamMM4eckoro MyCToTHOro Ha LEMEHTHO- - 2
recyaHoM pacTBOpE TOMLWMHONM B MOSKMPrMYa
10 |Knagka v3 nerkobeToHHbIX KaMHEN Ha LIEMEHTHO-MEeCYaHoM 400 13
pactBope
11 |Knagka u3 nerkobeToHHbIX KaMHEN Ha LIEMEHTHO-LLIAKOBOM 400 1
pactBope
12 |IncTbl acbeCToLEMEHTHBIE C 3a1€NKOW LIBOB 6 196
13 |O6ou HyMaxHble 0bblYHbIE - 20
14 |O6wwmBKa M3 06pe3HbIX A0COK, COEAMHEHHBIX BNPUTBLIK UK 20-25 0,1
BYETBEPTH
15 |O6wwmBKa 13 06pe3HbIX A0COK, COEANHEHHDBIX B LUMYHT 20-25 15
16 |O6lwMBKa 13 AOCOK ABOMHAS C MPOKIAAKON Mexay obLimMBKaMu 50 98
cTpouTenbHol Bymaru
17 |O6wwmBka 13 pubponuta Mm u3 ApeBecHO-BONOKHUCTBIX 15-70 2,5
6ecLeMeHTHBIX MATKMX MIUT C 3aA€NKOM LIBOB
18 |O6wwmBka 13 pubponuTa Mmn n3 ApeBecHO-BONOKHUCTbIX 15-70 0,5
6ecueMeHTHbIX MArkux NanT 6e3 3aaenku WeoB
19 |O6lMBKa U3 XECTKMUX APEBECHO-BOMOKHUCTLIX INCTOB C 3aA€NKON 10 3,3
LLIBOB
20 |O6LWwMBKa M3 FMMCOBOW CYXOW LUTYKATYPKM C 3aJ€/IKOM LUBOB 10 20




21 |MeHObEeTOH aBTOKNaBHbIN (6e3 LWBOB) 100 1960

22 |MeHOBETOH HeaBTOK/IABHbIN 100 196
23 |MeHononucTmpon 50-100 79
24 |MNeHocTeko cnowwHoe (6e3 WwBeoB) 120 >2000
25 |MnuTbl MMHEPanoBaTHbIE XXeCTKne 50 2
26 |Py6eponp 15 Bo3ayxoHenpoHuuaem
27 |Tonb 15 490
28 | ®aHepa kneeHas (6e3 WBOB) 3-4 2940
29 | LlWnakobeToH chnoLwHol (6e3 WBoB) 100 14
30 LIJTyKaTpr(a LieMEHTHO-NecYaHbIM PacTBOPOM MO KAMEHHOM Uiu 15 373
KUPMNUYHOM KNaake
31 |LLTykaTypka M3BECTKOBasi MO KAMEHHOMW UK KUPNUYHOW Knaake 15 142
32 |LlUTykaTypka M3BeCTKOBO-runcosas no gepesy (Mo apaHu) 20 17
33 3 250-400 13-17
Kepam3nTobeToH nnoTHOCTLIO 900 Kr/M
34 3 250-400 53-80
To xe, 1000 kr/m
35 3 250-450 390-590
Toxe, 1100-1300 kr/m
36 3 250-400 0,3
LLInakonemM306€TOH NAOTHOCTLIO 1500 Kr/M
MpumeyaHus

1 Ana knagok w3 Knpnmda w“ KaMHelN ¢ paCLIJMBKOl‘;i LLIBOB Ha HaDY)KHOl‘;I NOBEPXHOCTN NpuUBEAEHHOE B

o 2
HacTosiwen Tabnuue COMPOTUBIIEHME BO3AYXOMNPOHULAHMWIO CriedyeT yBenuumeaTb Ha 20 M-~ y-Ta/kr.

2 COI'IpOTMB}'IeHMe BO34YXOMNMPOHULAHUIO BO3AYLUHbIX MPOC/IOEK M CNOEB OrpaXaarownx KOHCI'DYKLMI‘;I n3
Cbinyyumx (LWnaka, Kepamauta, nNemsbl U T.M.), pbIXSbIX U BOSIOKHUCTbIX (MMHepaﬂbHOl‘;I BaTbl, CO/IOMbI, CTPYXXKN U
T.M.) MaTtepunanoB cneayeT NMPUHUMaThb PaBHLIM HYMHO HE3ABUCUMMO OT TOJILLMHbI CIIOS.

3 [Ana w™atepuanos w KOHCTDYKLMI‘;I, HE YKa3aHHbIX B HacTosilel Tabnuue, conpoTuBnEHNE
BO34yXONPOHULIAHUIO CNeEAYET onpeaendaTb aKCNEPUMEHTATbHO.

ConpoTuBneHe BO34yXOMPOHMLI@AHUIO 3aMoIHEHMIA CBETOMPOEMOB CleayeT OnpefensiTb cornacHo 12.3, 12.4 u
CPaBHMBATb CO 3HAYEHMAMM, MOJSTyYEHHBIMU B pE3YbTaTe CEPTUMUKALMOHHBIX UCTbITAHUIA.

12.2 lpoBepKa Orpaxaatolmx KOHCTPYKUMI Ha cooTBeTcTBME TpeboBaHusM CHUMM 23-02 Mo CONpOTMBEHUIO
BO3YyXOMPOHULAHMIO OCYLLIECTBASIETCS CeayoLLmMM 06pa3om.

OnpenensitoT pasHoCTb AaBMEeHWN Bosyxa L, [Ma, Ha HApYXHOW W BHYTPEHHEN MOBEPXHOCTSX 3arosHEHNs!

OKOHHOMO MPOEeMa Ha YpOBHE Mo/ia NepBOro HAZ3eMHOro 3TaXa MPOeKTMpPYeMoro 3aaHuns cornacHo CHwM 23-02 no
dopmyne

_ 2
fp = 0,554 [Texf = Yint )+ UBBT&J#'” 1 (68)
roe 4 - BbicoTa 30aHMs (OT YPOBHS Moa NepBOro 3Taxa [0 BepXa BbITSHXKHOM LWaxTbl), M;

o 3 .
“Yaxt » “¥m¢ - YAEbHbIA BEC COOTBETCTBEHHO HAPYXHOMO W BHYTPEHHEro BO3ayxa, H/M™ , onpeaensiemblii no
dopmynam:

Yoy = 3631273+ £, ); (69)

Yo = 3H634(273+ £ ], (70)

£,y - PacUeTHas TemnepaTypa Hapy>HOro Bo3ayxa, °C, NpuHMMaeMas cornacHo 5.1;

s - PACYETHAs TeMnepaTypa BHYTPEHHero Bo3Ayxa, °C, NpuHMMaemas CornacHo 5.2;

V¥ - MaKCMMasibHasi U3 CPeAHMX CKOpPOCTel BeTpa Mo pyMbaM 3a siHBapb, MOBTOPSIEMOCTb KOTOPbIX COCTaBMSIET
16% u 6onee (yCTaHOBNEHHasi MPW CTaHAAPTHOW BbicoTe 10 M), MpuHMMaeMas no Tabnuue 1* CHul 23-01; ans
3/aHuiA BbICOTOI CBbIE 60 M ¥ CcreayeT yMHOXaTb Ha KO3MMULMEHT { M3MEHEHWs CKOPOCTW BETPa Mo BbICOTE,
NMpVYHUMAEMbIiA No Tabnuue 18.



Ta6bnuua 18 - U3MeHeHMe CKOPOCTU BETPA NO BbICOTE MO OTHOLIEHUIO K CTAaHAAPTHOM BbicoTe 10 M

Bbicota, M KoahduumeHT § npu pacyeTHOMN CKOPOCTW BETpa, M/C
2 25 3 4 5 6 7 8 10

10 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 2,8 2,4 2,2 1,9 1,8 1,7 1,5 1,4 1,2
150 3,2 2,8 2,5 2,1 2,0 1,8 1,7 1,6 1,4
200 3,5 3,0 2,7 2,4 2,1 2,0 1,8 1,7 1,4
250 3,8 3,2 2,8 25 2,3 2,1 1,9 1,8 15
300 3.8 34 3,0 2,6 2,4 2,2 2,0 1,9 1,6
350 4,0 3,4 3,0 2,6 2,4 2,3 2,1 2,0 1,7
400 4,0 3.4 3,2 2,8 2,5 2,3 2,1 2,1 1,8
450 4,0 3.6 3,2 2,9 2,6 2,4 2,2 2,2 1,8
500 4,0 3.6 3,2 2,9 2,6 25 2,3 2,2 1,9
Mpumeuarmne - KoadhduumeHtbl § AENCTBATENbHBI NS LEHTpanbHOro pervoHa P®. [ins apyrux

pernoHoB P® koadpduLMEHTbI MOryT UCMOJIb30BATBLCS YCMOBHO.

OnpenensioT  HOpMMpYEMOE  COMPOTUMBIIEHWE  BO34YXOMPOHULUAHUIO  OFPaXXAatoLmX KOHCI'DYKLIMI‘;I &;}g,

M 2 -y-la/Kr, 3a UCKJIIOYEHMEM 3aMOSHEHWUI CBETOBbLIX NMPOEMOB, Mo dopmyne (12) CHuM 23-02

RIE = 8ol Gy, (71)
roe .ﬁv - TO Xe, 4YTOo n B hopmyne (68);

{f,, - HopMMpyeMasi BO3AyXOMPOHMLIAEMOCTb OrpaxaatoLLMX KOHCTPYKLMIA, Kr/(M 2 -4), NpUHMMaemas no Tabnuue
11 CHuI 23-02.

. preg 2
12.3 HopmupyeMoe CONpoTUBIEHME BO3AYXOMPOHULIAHUIO CBETOMPO3PaYHbIX KOHCTPYKLIUN &'nf , M7 y/kr,

onpezensitoT no dopmyne
213
RI% = (11 G, 1 200 ", (72

o 2
raoe Gn - HOpMUpyeMas BO34yXOMNpPOHULAEMOCTb CBETONPO3PayYHON KOHCTPYKUuMW, Kr/(M ™ -4), NnpUHUMaeMas no

Tabnuue 11 CHuM 23-02 npu fgxp =10 Ma;
&g - 10 xe, uTo 1 B hopmyne (68);

App =10 Ma - pasHOCTb AaBNeHWUs BO3AyXa Ha HapYXXHOI W BHyTPEHHE! MOBEPXHOCTSIX CBETOMPO3payuHoi
KOHCTPYKLMK, NPY KOTOPOW ONpeaensieTcs Bo3AyXonpoHMULIAEMOCTb cepTudmumpyeMoro obpasua.

" 2
12.4 ConpoTMBIEHWE BO3AYXOMNPOHWULI@HWUIO BbIGPAHHOrO TUMa CBETOMPO3PaYyHOW KOHCTPYKLMM Rz'nf , M7 u/kr

onpezensitoT no dopmyne
By ~(G)tp/ o) 73

" 2
rae &, - BO3AYXOMPOHMLIAEMOCTL CBETOMPO3PaYHOI KOHCTPYKLMK, KI/(M “ -u), mpu gy =10 Ma, nonyyeHHas B
pesynbTaTe CepPTUDUKALMOHHBIX UCMbITaHUI;
# - TnOKasaTefb pexuma GUIbTpaUMM CBETOMPO3PayHOi  KOHCTPYKUMWM, MOJYYEHHbIM B  pesynbraTe
CEPTUMMKALMOHHBIX UCTBITAHWM.
e reg
12.5 B cnyyae ﬂ-nf 2 Rz‘nf Bbl6paHHasi CBETOMPO3paqHasi KOHCTPYKUMS yaoBneTBopsieT TpeboBaHusam CHuM

23-02 no conpoTUBNEHUIO BO3AYXOMPOHULIAHWIO.



B cnyuae ﬂ-nf < %;}g Heo6X0AMMO 3aMeHWTb CBETOMPO3PaYHYD KOHCTPYKUMIO M NPOBOAUTb pacyeTbl Mo
dopmyne (73) po ynosnersopeHus TpebosaHuii CHulM 23-02.

12.6 MpumMep pacyeTa R:‘nf npvsegeH B LI.1 npunoxexuns L.

12.7 BblbOp OKOHHbIX 6/I0KOB ANt 3haHWsi MO UX BO3AYXOMPOHMLIAEMOCTM B COOTBETCTBUM C KJlaccudukaumen no
FOCT 26602.2 cornacHo TpebosaHuam 8.6 CHulM 23-02 npuseaeH B npumepax 2 u 3 (L.1) npunoxeHus L.

12.8 MpoBepka 3faHW M WX MOMELLEHUA Ha CTeneHb BO34YXOMNPOHULIAEMOCTM OCYLUECTBASIETCS COrfacHoO
meToauke, npueeaeHHon B MOCT 31167. PekoMeHayeMas knaccudukaumsi BO3AYXOMPOHWULAEMOCTU OrpaXkaatoLLmx

KOHCTPYKUMIi 0BbeKTa MO KPaTHOCTM BO3AyxoobMeHa npu i =50 Ma (Xsp, 4~!) (NomeweHusi, rpynnbi

MoMeLleHnidi  (KBapTWpbl)  XKWIbIX ~ MHOFOKBApPTUPHLIX,  OBLIECTBEHHbIX,  AAMMHUCTPATMBHLIX,  GbITOBBIX,
CEJIbCKOXO3AMCTBEHHbIX, BCMOMOraTe/lbHbIX MOMELLEHMI MPOWM3BOACTBEHHLIX 34aHUM W COOPYXEHWIA, a Takke
OJHOKBapPTMPHLIX 34aHWiA B LiesioM) npvBeaeHa B Tabnuue 19. MNpu yCTaHOBNEHUM K/TACCOB BO3AYXOMPOHULIAEMOCTM
"yMepeHHas", "BbiCOKas”, "O4YeHb BbICOKas" cCreayeT MNpWHUMAaTb MePbl MO CHWDKEHUIO BO3A4YXOMPOHULIAEMOCTU
06bekToB. [py YCTAHOBNEHMM KNACCOB "HM3Kas" M "OYeHb HM3Kas" B O6bLEKTAX, WMMEKOWMX BEHTUAAUMIO C
€CTECTBEHHbIM MOBYXKAEHWEM, CNEeayeT MpUHMMaTb Mepbl, 06ecrieumBatolme AOMOSIHUTENbHLIM MPUTOK CBEXEro
BO3ayxa. IpuMep yaoBneTBopeHus TpeboBaHumii 8.7 CHuM 23-02 No BO3AyXOMPOHMLLAEMOCTY MOMELLEHUIA 3AaHWN,

ONpeaenseMoii COracHo BbILLEYNOMSIHYTO METOAMKE MO KPaTHOCTU BO3Ayxoo6MeHa npu £ =50 MNa (¥sp., 4 -1y,
npvsegeH B LI.2 npunoxexuns L.

Ta6nuua 19 - Knaccbl BO3AyXONpOHULIAEMOCTHU OrPaXkAaroLWMX KOHCTPYKLUMA o6bekTa

KpaTHocTb Bo3ayxoo6MeHa npu i =50 Ma HanmetoBaHwe knacca
(#5g.47h)
asp <1 OyeHb HU3Kas
18 neg < 2 Huskast
2L <4 HopmanbHast
4 S ngp <6 YMepeHHas
& L agp < 10 Bbicokas
10 < a4y OyeHb BbICOKas




13 PACYET COMNPOTUBIEHMA NAPOMNPOHULIAHUIO OIPAXOAIOLLMX KOHCTPYKLUA
(SALLUTA OT BIIATWN)

13.1 PacyeT HOPMMPYEMOro COMPOTUB/EHWSI MApONMPOHULAHWUIO OFpaXXAaloLWen KOHCTpYKUuMM (B mpeaenax oT
BHYTPEHHEN MOBEPXHOCTU [0 M/IOCKOCTU BO3MOXHOM KOHAeHCauuu) npoussofst no CHuM 23-02 ¢ ydeTom
cnepyowmx TpeboBaHui.

13.2 MapumranbHoe AaBneHne HacbILEHHOro BOASHOro napa =, ED, El , Ez, E3, Ma, B dopmynax (16)-(20)
CHwuI 23-02 npvHUMaloT:

[N NOMeLLeHn 6e3 arpeccuBHON cpeapl - no Tabnuuam C.1 n C.2, ¢ arpeccuBHOM cpefon - no Tabnuue C.3
npunoxexus C;

no TeMmnepaType B MIOCKOCTM BO3MOXHON KOHAEHCaUMM T, , ONpeaensieMol npu cpefHei TemnepaType

Hapy>XHOr0 BO3[lyXa COOTBETCTBEHHO XOJIOAHOMO, MNEPEXOAHOro, TEMjoro MepuoaoB WM Mepuoja MecsiueB C
OTpULATENbHLIMI CPEAHMMU MECSIYHBIMM TEMMEPATYpaMm - Mo dopmye

To Tl ~ [f'z'nf +i )[” e + Ry )’f By, (74)

rae fys - TOXe, 4To B 5.2.2;
Xy - TOKE, YTO M B 9.1.2;

£ - cpedHsist TeMnepaTypa HapyXHOro Bo3ayxa i -ro nepuoga, °C, onpenensiemas rno dopmyne

n
=2t in, (75)
j=1

roe zf“ - CpeaHss MecsyHas TemMnepartypa Bo3ayxa _i -ro Mecsua, °C;

# - 4MCno MecsileB i -ro nepuoaa,

K. - TepMmuueckoe COMPOTUB/EHME CMIOSI OTpaxKAalolleli KOHCTPYKUMM OT BHYTPEHHE! MOBEPXHOCTU A0
. 2
NIOCKOCTM BO3MOXXHOW KOoHAEeHcaumun, M~ -°C/BT,
. 2
K, - conpoTuBneHve Tennonepeaaye orpaxaatoLLei KOHCTpyKLmMK, M~ -°C/BT.

MapumanbHoe f[aBfieHMe BoAsHOro mapa &, ED, El- Ez, E3 B dopmynax (16)-(20) CHuM 23-02 B

NOMELLeHNSIX C arpeccuBHOV cpeaoi obosHadaloT cooTBeTcTBerHO: Hyy , Hpn, Hpy, Hpy, Eps.

13.3 3HaueHus napumanbHOro AaBneHUA BOAAHOIO Napa EP , MNa, Hag HacblWeHHbIMK pacTBopamMu conein ans

Temnepatyp 10-30 °C npuHumatoT no Tabnuue C.3 npunoxenus C; ans Temnepatyp Huxke 10 °C OHWM MoryT 6biThb
onpezeneHsl no dopmyne

EP!' = D,UIE!-@P , (76)
rae &; - napumanbHoe AaBNeH1e HaCbILEHHOro BOASHOIO Mapa, Ma, MpUHMMAETCs Mo TeMnepaType B MIocKOCTH
BO3MOXXHOW KoHAeHcaumn no Tabnmuam C.1 n C.2 npunoxenus C;

@y - OTHOCMTENIbHAsH BNI@XHOCTb BO3AyXa Hajl HACbILUEHHbBIM BOJHLIM PAacTBOPOM comM, %, mpu £=20 °C,
npvHuMaeTcs no Tabnuue C.3 npunoxxexus C.

13.4 I'Iapumaanoe AaBNeHne BOAAHOIO MNapa EP!" B MJIOCKOCTWU BO3MOXHOWN KOHAEHCALMK Hapy>XHbIX CTEH U3

Kepam3uTo6eToHa Ha KepaM3nToBoM necke (1, =1200 Kr/M3 ), conepxatuem conu NaCl, KCI, MgCl 3 nnm ux cmecu,

a TaKke paccTosHUe A0 MIOCKOCTU KOHAEHCALMKM OT BHYTPEHHEN MOBEPXHOCTU CTeHbl g, B YKasaHHbIX CTeHax
cnenyeT onpeaensitb COOTBETCTBEHHO Mo (opMynam:

E, =0,01Zp, npui=L,2, 3,0, (77)

8 = 00785, , (78)



roe @, - OTHOCUTENbHAsi BMI@XHOCTb BO3Ayxa B Mopax Matepuana OrpaxxaaloLlen KOHCTPyKUuK, %,
onpeaensemMasl B COOTBETCTBUM C 13.3;

&

iz - TOJILMHA YTENUTENA, M.

WMHpekcbl =1, 2, 3, 0 OTHOCATCA COOTBETCTBEHHO K XONIOAHOMY, NMEpexoAHOMy, TEMNIOMy MNepuoaaM v nepuoay
MECSLIEB C OTpULIATENbHBIMU CPEAHMMUN MECAYHBIMM TEMMNEPATYPAMU.

2 V. V.
13.5 ConpoTMBIEHWE NAPONPOHULIAHMIO Rvp, M~ -y-Ma/Mr, 0AHOCNONHON MM OTAENBHOMO C/I0S MHOrOC/IOMHOW
OrpaXxaatoLLeN KOHCTPYKLIMK CNeflyeT onpeaensTb no dhopmyne

Ry =8lu (79)

roe & - TOMUMHA CI0S OrpaXKaatoLLEe KOHCTPYKLWN, M;

4 - pacyeTHbIN KO3PUUMEHT NApONPOHULIAEMOCTU MaTepuana Cfosl OrpaXkaatoLen KOHCTpyKUmuK, Mr/(M-4-Ma),
NpUHMMAEMbIN MO NpunoXxeHuto .

ConpOTMBngHme NMaponpoHMLIAHWIO MHOTOC/IOMHOM OrpaXkaatollen KOHCTPyKUMM (WKW ee 4acTu) paBHO CyMMe
COMPOTUB/IEHUN NAPOMPOHULIAHNIO COCTaBNAIOLWMX ee CI0eB.

ConpoTviBieHne MaponpoHULIAHMIO Rvp JINCTOBbLIX MaTepuanoB M TOHKWMX CNOEB Mapou3onaumn cnegyer
NPUHUMaTbL MO NPUIoXKEHNIO LLI.

MpumeyaHus

1) COI'IpOTMB}'IeHMe NaponpoHULAHNIO BO3AYLIHbIX MPOCAOEK B OrpaXaarolmxX KOHCTPYKUMAX cneayeT npuHMMaTb
PaBHbIM HYJTIO HE3AaBUCUMO OT PacrnosioXXEHUA U TOJILLMHbBI 3TUX MPOC/IOEK.

re
2) [ns obecneyeHuss HOPMUPYEMOTO COMPOTMBMIEHMSI MApPONPOHULIAHUIO Rva OrpaXkaatolen KOHCTPYKLMM

cneayet onpeaenstb CoONpoTMBIEHNE NapoOnNpoOHULIAHMIO R'Vp KOHCTPYKUMK B nNpeaenax ot BHYTpeHHel‘;I NMOBEPXHOCTU
[10 M/IOCKOCTW BO3MOXHOW KOHAEHCaLMM.

3) B noMeweHusax C BAaXHbIM WK MOKpPbIM  pEXMMOM CneayeTr npeaycMatpuBatb MNapousonaumio
TENIOU30JINPYIOLLNX YI'I}'IOTHMTe}'Ieﬁ COI'IpFl)KeHMﬁ 3IEMEHTOB Orpaxaatomnx KOHCTDYKLIMI‘;I (MecT npuMbIKaHNSA
3anosIHEHNN NPOEMOB K CTEeHaM M T.MN.) CO CTOPOHbI MOMELLIEHWIA; ConpoTuBJIEHNE NApONPOHULIAHUIO B MECTaxX TaKnx
COI'IpFl)KeHMﬁ NPOBEPAETCA U3 YCNOBUA OrpaHMYeHnUda HaKonmieHna Bnarn B COMNPsSDKEHUAX 3a nepuoa C
oTpuuaTenbHbIMKN  CPEAHMMU  MECAYHbIMWU  TEMNEpATypaMW  Hapy>XHOro BO3AdyXa Ha OCHOBaHWMWM pacyeTa
TEMNEPATYPHOro U BAa>XHOCTHOIo nonew.

13.6 3HayeHus TeMnepartypbl B MJIOCKOCTU BO3MOXHOW KOHAEHCaLUMu cneayer onpeaenaTtb no q)opMyne

T =L ~ [[zz'nf lan )’f Ro ][Rz'nf + Z- R) 1 (80)
A€ s, Ly - PACHETHbIE TEMMEPATYPbI COOTBETCTBEHHO BHYTPEHHErO U HapyXHOro BO3AyXa (CpeAHece30HHas
WM CpeaHss 3a nepvoj BraroHakonnexus), °C;

o 2
£, - conpoTuBneHue Ternonepeaaye orpaxaatolLent KOHCTpyKLmm, M~ -°C/BT;

R:'nf =1/ Xing s

rae Mg - TOXKE, 4To M B 9.1.2;

Z 7o CyMMa TEPMUYECKNX COI'IpOTMB}'IeHMﬁ CNoeB KOHCTPYKUWUW, PaCnoNioXEHHbIX MexXay BHYTDEHHel‘;i
o 2
NMOBEPXHOCTbIO N MJIOCKOCTbIO BO3MOXXHOW KOHAEHCAUun, M -°C/Br.

Mpu pacuete BenuumH X, u 2. K pacuerHble Ko3(dUUMEHTbI TEMNIONPOBOAHOCTM MaTepuanos CroeB

OrpaXkJatolei KOHCTPYKUMM 3faHuii C arpeccyBHOW Cpefolt MOryT ObiTb MPUHSTHI MO MPUIOXKEHUIO [, npw
COOTBETCTBYIOLLMX YCIOBUSIX KCMyaTaLuu.

13.7 [Ans CTeH MNpOMBbILLIEHHBIX 3[aHWUI, NOABEPXKEHHbIX BO3AEMCTBUIO BbICOKOAKTUBHBIX B FUIPOCKOMUYECKOM
OTHOLLUEHWUN aspo3oneit (i P % 60%) pacuet no dopMynam (16)-(20) CHuIM 23-02 BLIMONHATL HE cneayeT. 3almTy

OT YBNI@KHEHWUS TaKWUX CTEH C BHYTPEHHEW CTOPOHbI CriedyeT Npou3BOAWUTL 6e3 pacyeTa Kak OT HEernocpecTBEHHOMo
BO3EVICTBMS pacTBOpa COOTBETCTBYIOLEr0 aspo30ss.



13.8 HezaBncMMO OT pe3ynbTaToB pacyeTa no gopmynam (16)-(20) CHul 23-02 HOpMMpyeMble COMPOTUBIEHUS
naponpoHULaHnio R;ﬁg " R;%g (B npemenax OT BHYTPEHHe MOBEPXHOCTM A0 MIOCKOCTU BO3MOXHOMN

2
KOHAEHCaumnn) BO BCEX CTyYasaX A0/MKHbI NPUHMMATLCA He 6onee 5 M~ -y-Ma/mr.

13.9 M30n1HmUM copbumm B 3aBUCMMOCTM OT MACCOBOMO COSIECOAEPKAHUS A1t CllyYas OrpaXkaatoLlent KOHCTPYKLUMK
13 KepamsuTobeTOHa Ha KepaM3WTOBOM MNecke, COAEpXXalLeM X/IopuAbl HaTpus, Kanus U MarHus, npuseaeHbl B
NPUIOXKEHUN .

13.10 OnpegeneHne COMPOTUB/IEHWSI MAPOMPOHMLAHMIO MPU  HaouumMuM  rpadvkoB  COpbUMM  BbINOHSAIOT
cresyowmM o6paszom.

OTHOCUTENbHYIO BNAXHOCTb BO3AyXa i p %, B nopax Matepuana OrpaXkatoLLei KOHCTPYKLMM OnpeaenstoT no
rpaukam copbLMM MO NPUIOKEHNIO D B 3aBUCKHMOCTY OT MaccoBOro cosiecoaepanna . Mpr 3TOM BennMumHa & P
B hopMynax (76) u (77) npu pacuete & P (npu i =1, 2, 3, 0) onpeaensietca no rpadvkam copbumm npu i =10%,
a npw pacyete Epl:l - no rpadukam copbummn npu & =15% no nNpunoxxeHuio L.

13.11 MNpuMep pacyeTa CONPOTUBEHNSI NAPONPOHULIAHUIO AaH B MPUIOXKEHWN 3.



14 PACYET TEMNOYCBOEHUA NOBEPXHOCTHU NOJIOB
14.1 TennoycBoeHWe TOJSIOB 34aHWii OO/HKHO COOTBETCTBOBaTb TpeboBaHumsM CHuM 23-02. PacyeTHbIN
rnokasaTtesib TEMNJI0YyCBOEHNA NOBEPXHOCTU MNona r ﬁgs , BT/(M 2 -°C), onpenensieTcs cieayoLwmm obpasom:

a) ec/M MoKpbITUE nona (NepBbIN CI0K KOHCTPYKLUMK Mofa) UMeeT Ternosylo uHepumto LY = Rys 2 0.5 10
rnokasaTesib TEMI0YCBOEHMS MOBEPXHOCTU MoMa CIeAyeT onpeaensiTb no dopmyne

Y =25, (81)
6) ecnm nepeble # CNOEB KOHCTPYKuMM mnona (# £1) WMelT CyMMapHylo TeryioByld MHEpUMio
Ly + Dy + +0, <05, Ho Tennosast uHepums (# +1) cnoes LY +.1k +. + 10 4 2 0.5, 10 nokasarens

TENOYCBOEHNA TMNOBEPXHOCTM nNoOJia }:f' , Cheagyer onpependtb nocneaoBaTtesibHO paCyETOM rokasarenein
TENI0YCBOEHUSA I'IOBerHOCI'eﬁ CJ10€B KOHCTPYKUWKN, HaYMHasa ¢ # -ro go 1-ro:

ans # -ro cnos - no dopmyne

F.fggs - (ERnSE * e )’fmj * Bndpn :I; (82)
ans i-rocnos (i =#-1; # -2; , ...; 1) - no dopmyne
2

¥ -8R+ U+ REuy). (83)

des

MokasaTeNb TennOyCBOEHWS MOBEPXHOCTW nona { ki MPUHUMAETCA PaBHbLIM MOKa3aTesto TenoyCBOEHUS
MOBEPXHOCTH 1-ro criost 1] .

B dopmynax (81)-(83) 1 HepaBeHCTBaXx:

Dy, Dy, L), 1{ - TennoBas MHepLMsi COOTBETCTBEHHO 1-r0, 2-0, ..., (# *1)-ro cfoeB KOHCTPYKLUMK MoNa,
onpefensiemas cornacHo 11.1.9;

2 .

K, K, - Tepmuueckue conpoTuenenmsi, M~ -°C/BT, COOTBETCTBEHHO i -TO U # -FO CNIOEB KOHCTPYKLMW Nona,

onpegensieMble no gopmyne (6);

8, 8, 8y, Sy - PacyeTHble KO3(PULMEHTHI TENIOYCBOEHNS MaTepuana COOTBETCTBEHHO 1-ro, i -ro, 2 -ro,

2 "
(# *+1)-ro cnoes koHCTpyKUMM nona, BT/(M™ -°C), npuHMMaeMble Mo pesyNbTaTaM TErIoTEXHUHYECKUX WCTIbITaHMM

WM Mo MPUNOXeEHWO [; Npy 3TOM ANs 34aHWIA, MOMELLEHUA U OTAEMbHbIX YYacTKOB, NMPUBELAEHHbIX B M03.1 U 2
Tabnmubl 13 CHul 23-02, - BO BCex cy4vasx npu yCioBWu aKCryataumm A;

: 2
I':'+1 - nokasaresib TEMI0yCBOeHMs noBepxHocTy (i + 1)-ro cnos KoHcTpykuum nona, Bt/ (M~ -°C).

das
14.2 Ecnu pacyeTHas BeNuMYMHA Y ki nokasarensi TenioyCBOEHWsI MOBEPXHOCTM MOJfla OKaXeTcs He 6onee
N ré N
HOPMaTUBHOW BENNYMHBI Y ¥ g' yCTaHoBNeHHoM B Tabnuue 13 CHwll 23-02, TO 3TOT non yAoBETBOPSET
. };de.s s preg
TpeboBaHMSIM B OTHOLLEHWNM TEMNJIOYCBOEHUS; €C/N f o TO CnefyeT B3ATb APYryt0 KOHCTPYKLUMIO Mona unm

des ; 1oreq
M3MEHWTb TOMLLMHBI HEKOTOPbIX €ro C/I0EB A0 YAOBNETBOPEHNs TpeboBaHmaM { P Y P

14.3 TennoTexHnyeckasl XapakTepUCTMKa Mona B MecTax oTAblXa XXMBOTHbLIX NPU COAEP>XaHUM MX 6e3 NoaCTUIKM
OnpenenseTca BhIMMCISEMbIM MOKa3aTeNeM TEenoyCBOEHUs! MOBEPXHOCTM Mona & ﬁgs, KOTOpbIA A0/MKEH BbITb He
601ee HOpMMPYEMOI BENIMYMHBI, MPUHUMAEMOW PaBHOW: AN KPYMHOMO poraToro CKOTa MOJSIOYHOTO HampaBneHus v
MOJIOAHSIKA A0 YETbIPEXMECSYHOrO BO3pacTa (KPYMHOrO poraTtoro ckota W CBUHeW) - 12,5 BT/(M2 -°C); ana
OTKOPMOUYHbBIX YKMBOTHBIX C YETHIPEXMECSYHOIO BO3pacTa: CBUHeN - 17 BT/(M2 -°C) M KpynHoro poratoro ckota - 15
BT/(M2 -°C).

PacueTHble KOBd)d)MLl,MEHTbI TENONPOBOAHOCTN MaTeEpPUasioB CNIOEB KOHCTPYKUMM NOSla B MeCTax OTAblXa
XUBOTHbIX Cneayetr npuHnMaTtb Mnpu 3KCI'I}'IyaTaL|,MOHHOl‘;I BNaXXHOCTWU 3TUX MaTepuanoB, HO HE BbllIE, YEM NpU
YCnoBUAX 3KCrnlyataumm b no NPUNOXKEHNIO O B Cnydyae npuMeHeEHusa cneunanbHbIX FMApOd)O6M3MpOBaHHbIX
MaTepuasioB A0NYCKaeTCA NPUHMMaTb YKa3aHHbIE XapaKTEPUCTUKK NPU YCNOBUAX 3KCh1yaTaunm A



14.4 MpuMep pacyeTa NpuBeAeH B NpunoxeHuu HO.



15 KOHTPOJ1Ib HOPMUPYEMbIX MOKA3ATENEW TEMNO3ALLUTbI 30AHUNA

15.1 Mpu NPOEKTUPOBaHUM 3[aHWs CNeAyeT YycTaHaBnuBaTb cornacHo CHuMM 23-02 knacc 3HepreTuyeckomn
acdekTrBHOCTM A, B mnn C, no TpeboBaHWUIO 3aka3umka WNM Bnagenbla 34aHus, 06ecrneyvmBalolmniA 3aaaHHbIN
pacxof TEMoBOM 3HEpPrM Ha MoaAepXKaHWe MapaMeTpoB MUMKPOK/IMMATa MOMELLEHWIA C YYETOM KIMMATUYECKOro
pafioHa CTpoMTENbLCTBA. KOHTPO/b TEMJIOTEXHUYECKUX W DHEPreTMUEecKuX MokKasaTesien npu NpoeKTUPOBaHMKU U
3KCnepTM3e NPOEKTOB Ha MX COOTBETCTBME HopMaM CHMIM 23-02 cneayeT BbIMOMHATL MO AaHHLIM 3SHEPreTUYECKOro
nacnopTa.

15.2 KOHTpOsb KayecTBa M COOTBETCTBME TEMSIOBOM 3alMTbI 34aHUIA U OTAENbHBIX €r0 351eMEHTOB HopMaM CHuIM
23-02 npu 3KCNiyaTauuuM 3AaHWMN OCYLLECTBASIOTCS aKKpeauToBaHHbIMM [OCcCTpoeM Poccum  MChbITaTeNbHLIMMI
NabopaTopusiMn MyTEM 3KCNEPUMEHTANILHOTO OMNPEeAENIEHUst OCHOBHbIX MOKa3aTeNlell Ha OCHOBE OCYAApPCTBEHHbIX
CTaHAApTOB Ha MeToAbl WCMbITAHWM CTPOUTESbHLIX MaTEpUAsioB, KOHCTPYKUMA W 06bekToB B LenoM. [pu
HECOOTBETCTBUM (haKTUYECKUX rOKasaTenel MNPOEKTHbIM 3HAYeHUsIM CreayeT paspabaTbiBaTb MEpOonpusTUS Mo
YCTPaHeHWIo AedeKTOB.

15.3 OnpefeneHve TeENNOTEXHUYECKMX rOKa3aTeneir (TensonpoBOAHOCTYM, TEMIOYCBOEHMS,  BAXHOCTY,
COPOLIMOHHBIX XapaKTepWUCTUK, NapOMPOHWMLIAEMOCTM, BOAOMOI/IOWEHNS], MOPO30CTOMKOCTU) TEMNOMU30NSALMOHHBIX
MaTepuanoB M KOHCTPYKLMIA MPOU3BOAMTCS B COOTBETCTBUM C (eaepanbHbiMU cTaHaapTamu: TOCT 7025, FTOCT 7076,
FOCT 17177, FOCT 21718, I'OCT 23250, NOCT 24816, NOCT 25609, MOCT 25898, NOCT 30256, TOCT 30290.

PacyeTHble 3HaYeHWs TEMNOTEXHWUYECKUX MoKasaTenen MaTeEpManos U KOHCTDYKLIMI‘;I onpeaensarT cornacHo
NPUNIOXEHUO [ wnn no MeToauke, I'IpMBeﬂ,eHHOl‘;I B MPUNOXEHNUN E.

15.4 OnpepeneHve TEMIOTEXHUYECKMX XapaKTEPUCTMK (CONPOTUBNEHMS Tensonepeaadye 1 BO34yXONpPOHULIAHUIO,
TENoyCTONYMBOCTM, TEMIOTEXHUYECKON OAHOPOAHOCTU) OTAENbHBIX KOHCTPYKTUBHBIX 3IEMEHTOB TEM/IOBOW 3aLUUThI
BbINOJIHSIOT B HATYPHbIX YCIOBUSX MO0 B NabopaToOpHbIX YCIIOBUSIX B KIMMATMUYECKMX KaMepax, a Takke MeToaamu
MaTeMaTUYeCcKoro MOJENMPOBaHUS TeMnepaTypHbiX nonelt Ha 3BM cornacHo FOCT 25380, MOCT 26253, MOCT
26254, NOCT 26602.1, NOCT 26602.2, MOCT 26629, IOCT 31166, TOCT 31167.

15.5 Knacc 3HepreTnyeckoin 3(h@eKTUBHOCTU 34aHUs HA CTaguu 3KCriyaTauuu NpUCBAMBAETCS MO AAHHLIM
HaTYpHbIX TEMIOTEXHUYECKUX WCMbITAaHUA HE MEeHee YeM uepes roj Mocie BBOAA 34aHUS B 3KCNyaTaumio.
MpyCBOEHME Knacca aHepreTudeckon 3dEKTUBHOCTY MPOU3BOAWUTCS MO CTEMEHU OTKJIOHEHMSI YAENbHOrO pacxofa
TEMNM0BOW 3HEPruM (MOSYYEHHOTO B pe3ysibTaTe UCMbITaHWiA U HOPManM30BaHHOTMO B COOTBETCTBUM C PacyeTHLIMM
ycnosusiMu cornacHo MOCT 31168) B CpaBHEHUM C pacYeTHLIMK MO AaHHBIM HOPMaM B COOTBETCTBUM C Tabnuuel 3
CHuM 23-02. YcTaHOBNEHHbIW Kacc sHepreTuyeckon 3chheKTUBHOCTU CIEAYET 3aHECTU B SHEPreTUYECKUIn NacnopT
34aHus.

15.6 MNpy ycTaHOBMIEHMM Knacca sHepreTudeckon addeKTUBHOCTU NSt MOCTPOEHHbLIX MM PEKOHCTPYMPOBAHHDIX
(kanuTanbHO PEMOHTUPYEMBIX) 34aHWI cornacHo Tabnuue 3 CHuM 23-02:

- A 1 B ("oueHb BbICOKMIA" W "BbICOKWIA"), MOAPSAHbIE W [pyrMe OpraHu3auuu, y4acTBOBaBLIME B €ro
NMPOEKTUPOBAHWUM U CTPOUTENLCTBE, a TakkKe NpeanpusTis - W3roTOBUTENWM MpOAyKUMM, CMoco6CTBOBaBLIME
[OCTVDKEHUMIO 3TOrO Klacca, CieflyeT S3KOHOMUYECKU CTUMY/IMPOBAT;

- D ("HM3KMI"), CnedyeT npesycMaTpuBaTh WTPacHbIE CaHKLMK.

MopsifoK 3KOHOMUYECKOTO CTUMYSIMPOBAHWS WM LWITPacdHble CaHKUMM OMPEAENsoTCs 3aKOHOAATENbCTBOM
cybbekToB defepaumm U PeLEHNIMU UX aAMUHUCTPaLIMIA.

15.7 Mpw1 yCTaHOBNEHMM KNacca SHepreTudeckorn 3hdeKTUBHOCTU AN CYLIECTBYIOLLMX 34aHWIA cornacHo Tabnuue
3 CHwIl 23-02:

- D ("Hu3KMI™), cnepyeT npeaycMaTpyBaTb MEPOMPUSATUS MO MOBbILIEHWIO SHEPreTUYeCckoi 3chheEKTUBHOCTM 3TOro
3[aHUs NyTEM PEKOHCTPYKLUMM COrfacHo pasaeny 10 Hactosiwero CBoAa NpaBu;

- E ("O4YeHb HU3KUI"), PEKOMEHIYIOTCS MEPOMPUATMA MO MOBLILLEHUIO SHEpPreTudeckon 3MEKTUBHOCTUA 3TOrO
3[aHMs NYTEM PEKOHCTPYKLUMM B 6ivpkalileli NepcriekTUBE COrflacHO yKasaHuaM pasgena 10.

nOpﬂ,U,OK 0O4Y€epeanHOCTN PEKOHCTPYKUMU 30aHUA MO TMOBBLIWEHUIO  UX 3Hepr03d)(beKTMBHOCI’M n ycnosusa
q)MHaHCMpOBaHMFI PEKOHCTPYKLUMM ONpeaensaoTca peleHnamMm aaMMHNCTpaunm CY6'bEKTOB CDep,epauMM.



16 COCTAB U COOEPXXAHUE PA3EJIA MPOEKTA "9QHEPITO3®®EKTUBHOCTbL"

16.1 OBLUME NOJTOXKEHUA

16.1.1 MpoeKT 3haHWs JOMKEH coAepXXaTb pasaen “dHeproaddeKkTUBHOCTL" cornacHo TpebosaHusmM CHulM 23-
02, CHwll 31-01 wu CHul 31-02. B 3TOM pa3gene [OMKHbI ObiTb NpeacTaBneHbl CBOAHblE OKasaTenu
3HeproaeKTUBHOCTM NPOEKTHLIX pelleHuid. CBOAHble MoKa3aTenu 3HeproaEKTUBHOCTM  AOMKHbI  BbiTb
COMOCTaB/EHbI C HOPMATVBHBLIMU MOKA3aTENSIMU CTPOUTESIbHBIX HOPM. YKasaHHbIA pa3fen BbIMOMHSAETCS Ha CTaausix
npeAnpOeKTHON M NPOEKTHOM AOKYMEHTALIMW.

16.1.2 Mpwn Heo6X0AMMOCTM K paspaboTke pasgena "dHeprodddEKTUBHOCTL" 3aKa3uMKOM M MPOEKTUPOBLLMKOM
NPUBNEKAIOTCSA COOTBETCTBYIOLLME CMNELMANNUCTBI M SKCMEPTbI U3 APYrMX OpraHu3aLuii.

16.1.3 OpraHbl 3KCMEPTM3bl AO/MKHbBI OCYLLECTBASATb NPOBEPKY COOTBETCTBMS A@HHBIM HOpMaM MPEANPOEKTHOMN U
NMPOEKTHON AOKYMEHTALWM.

16.2 COOAEPXXAHUE PA3AENA "SHEPIO3®®EKTUBHOCTb"

16.2.1 Pa3gen "SHeproadeKTUBHOCTL" AOMKEH COAepXKaTb SHEPreTMUECKMA MNacnopT 34aHust C NOSICHUTENBHON
3aM1CKON M COOTBETCTBYIOLMMU pacyeTaMu, KacChbl SHepreTuyeckor 3(heKTUBHOCTM 3A4aHUS B COOTBETCTBUM C
Tabnuuein 3 CHwl 23-02, 3aki4eHMe O COOTBETCTBMM MPOEKTa 3f4aHusi TPebOBaHMSIM HAaCTOSLMX HOPM WU
peKoMeHAaLMM MO MOBbILLIEHWO SHEPreTUYeckon 3chheKTUBHOCTM B CllyYae HeObX0AMMOCTM A0paboTKM NpoeKTa.

16.2.2 MosicHUTeNbHas 3anucka pasaena Ao/hkHa CoAepaThb:

a) 06LLyI0 XapaKTepUCTMKY 3anpoeKTUPOBaHHOIO 34aHus;

6) cBeAEeHWsI O MPOEKTHbIX PELLEHWSX, HaMPaBIeHHbIX Ha MoBbileHNEe 3(MHEKTUBHOCTM UCMO/b30BAHNUS SHEPTUM:
- pacyeTHbIE NOKa3aTeNu U XapaKTEPUCTUKMN 34aHNS;

- OnNuCaHne TEXHUYECKNX peLLIeHMl‘;I orpaxaaroLmx KOHCI'DYKLMI‘;I C pacyeToM npuBEAEHHONO COMNPOTUBJIEHUA
Tennonepeaavye C NpoOTOKO/NaMU  TEMJIOTEXHUYECKNX UCMbITaHWN, noareepXxXaatloliMMmn - NMpPpUHATBIE  PaCyETHbIE
TENOTEXHUYECKMNE NOKa3aTe/IN CTPOUTENbHbLIX MaTepuasnioB U KOHCI'DYKLIMI‘;I n CepTM(bMKaTbI COOTBETCTBUA ANs
CBETOMNPO3payHbIX KOHCTDYKLIMI‘;I;

- MPUHSATbIE BUABI NPOCTPAHCTBA MOA HWXXHWUM M HAZ BEPXHUM 3TaXKaMW C YKa3aHWEM TeMriepaTyp BHYTPEHHEro
BO3AYXa, MPUHATbIX B pacyeT, Ha/lMuMe MaHCapAHbIX 3TaXel, UCNOSb3YEMbIX AN XW/bsi, TaMBYpPOB BXOAHbIX ABEpEN
BECTUGIONEN, OCTEKIEHUS NIOMKUNM;

- TENNIOTEXHNYECKUE PACHETbI OrpaXkaaroLmx KOHCI'DYKLIMI‘;I;
- TENNIOTEXHNYECKUE PACHETbI TENJIONO YEpAaka 1 TEXNOANOJIbA;

- NPUHATbIE CUCTEMbI OTOMJIEHUA, BEHTUNAUMKM N KOHAMUMOHMPOBAHUA BO34yXa, CBEAEHUA O HAaNN4Un I'IpM60pOB
YY€E€Ta N perynmposaHuA, obecneunBatoLLmx 3q)q)eKTMBHO€ NCNONb30BAHNE SHEPIUN;

- cneuwnasibHble NMpUeMbl NOBbILLEHNA 3Hepr03d)d)eKTMBHOCI’M 34aHusA, B TOM 4ucne ycrpoﬁcha Nno nacCuMBHOMY
MCNOMb30BaHUIO  COJTHEYHOM SHEPrnn, CUCTEMbI YTUNU3aUMM TEMNOTbl BbITAXHOINO BO34yXa, TENIOU3019Una
TDYGOI'IDOBO,U.OB oTonJIEHUA U ropayero BOAOCHabXXeHus, NPpUMEHEHNE TEMJI0BbIX HACOCOB U MPOYEE;

- MHq)OpMaLl,MlO O pasMelleHnn NCTOHYHUKOB TennocHabxenns ans obbekTa. B HeobxoanMMbIX cny4yasx npmBoauTca
TEXHMKO-3KOHOMMYeckoe 060CHOBaHMe 3HepFOCHa6)KeHMF| OT aBTOHOMHbIX MCTOYHWUKOB BMECTO LIEHTPA/IN30BaHHbIX;

B) pacyeTbl Tenio3HepreTnyecKux rnokasatenei W conocTaBfieHne MPOEKTHbIX peLIJeHMﬁ B 4acCtu
3HepFOI'IOTpe6}'IeHMF| C Tpe6OBaHMﬂMM AaHHbIX HOPM.

MpumMep cocTtaBneHns pasaena “SHeproaddeKTUBHOCTL" 0BLLECTBEHHOrO 34aHNs NPUBEAEH B MPUIIOXKEHUN 5.



17 COCTABNEHUE SHEPITETUYECKOI'O NACMNOPTA 30AHUA
17.1 DHepreTMyeckuii NacnopT rpaXaaHCKoro 34aHus cneayeT pa3pabaTbiBaTb cornacHo TpebosaHuam 12 CHull
23-02 [N KOHTPOJISA KaYecTBa Npu CTPOUTENBCTBE M 3KCMTyaTauun 34aHUN.

17.2 DHepreTMYeckuii NacnopT AOMKEH BXOAMTb B COCTAB NMPOEKTHON M NPMEMOCAATOUYHOW AOKYMEHTaLUMN BHOBb
BO3BOAMMBIX, PEKOHCTPYMPYEMBIX, KanuTabHO PEMOHTUPYEMbIX 34aHWI, NPU OCYLLECTBAEHUM YHKUMIA MHCMEKLMEN
FACH v npu npyeMke 34aHKs B KCM/yaTaumio.

17.3 PeweHune o Bbl60pe SKCN1yaTUpyeEMbIX 30aHUIA ANs 3anoSIHEHUS JHEPreTn4yecKoro nacroprta OTHOCUTCA K
KOMNETEHL NN OpraHoB aAMUHUCTPpalnn CY6'beKTOB CDep,epauMM.

17.4 [aHHble, BKJOYEHHbIE B 3HepFeTMHeCKMﬁ nacnopT 34aHusA, AOJDKHbI M3naratbCA B HM)KeI'IpMBeﬂ,eHHOﬁ
nocneanoBaTebHOCTU:

- CBEAEHNA O TUNE U qDYHKLI,MOHaJ'IbHOM Ha3Ha4YeHWM 34aHKs1, ero 3TaXHOCTK U 0bbeMme;

- [aHHble 06 O6'beMHO-I'I}'IaHMpOBOL|HOM PEWEHNN C YKAa3aHMEM [OaHHbIX O Nr€EOMETPUHECKUX XaPaKTEPUCTUKAX U
OpueHTaunn 3aaHuns, nniowaan ero orpaxkaatomx KOHCI'DYKLI,Mﬁ 1 NoJ1a OTan/IMBAaEMbIX NMOMELLEHWIA;

- KNIMMaTn4yeckne XapakKTepucTtukn pa1710Ha CTPOUTENDBCTBA, BK/1tOYada AaHHbIE 06 oTonuTenbHOM nepuoae;

- NPOEKTHbIE AaHHbIE MO TEMI03allMTE 3[4aHUA, BKIOYAOWME NMpuBEAEHHbIE COMPOTUBIEHUA Tensionepeaadve,
KaK OTAENIbHbIX KOMMOHEHTOB OrpaXXAatoLnx KOHCTDYKLI,MI‘;I, TaK " 30aHNA B LIENIOM;

- NMPOEKTHbIE AaHHbIE NO CUCTEMAM MNoAAEPXaHUA MUKPOKNMMaTa U cnocobam ux perynnpoBaHnsa B 3aBUCUMOCTU
OT M3MEHEHUS KJIMMaTUYECKUX BO3AENCTBUIM, MO CUCTEMAM TEMIOCHAGXKEHNS 30aHUS;

- NPOEKTHbIE TEMJIO3HEPIreETUHECKNE XapPaKTEPUCTUKN 30aHUA, BKAKOYalOWME YyAENbHbIE pacxodbl TEnsoBon
2 o
3HEeprun Ha OTOM/IEHUE 30aHNA B TEYEHUE OTONUTENBHOIO Nepmuoda No OTHOWEHWIO K 1 M~ OoTan/iMBaeMon niowaam

3
(v 1 M~ oTannmBaeMoro o6bema) M rpagyco-CyTKaM OTOMUTENBHOMO NeEpUoa;

- W3MEHEHWsI B TMOCTPOEHHOM 3AaHUM (OB6BLEMHO-MIAHMPOBOYHbIE, KOHCTPYKTMBHbIE, CUCTEM MOAAEPXKAHMS
MWKPOK/IMMaTa) Mo CPaBHEHMIO C NMPOEKTOM;

- pe3ynbTaTbl WCMbITAHUA 3HEPronoTPebNeHMs M TEMIOBOM 3aluMThl 34aHWUSA MOC/AE FoAMYHOrO Mepuoda €ero
3KCnJyaTauuu;

- KJlacc aHepreTnyeckon achdeKTUBHOCTU 30aHNS;
- PEKOMEHAALNM MO MOBLILLEHNIO SHEPreTUYeckon 3heKTUBHOCTY 34aHUS.
17.5 DHepreTuyeckas 3 heKTMBHOCTb 34aHUS OnpeaenseTcs No cneayowmM KpUuTepusam:

o o das
yOenbHbIi - pacxod TErjioBOM 3HEPTMM HA OTOM/IEHME B TEYEHWEe OTOMUTENbHOro nepuoda o

KIDR/(M 2 -°C-cyT) [k (M° -°C-cyT)]:

NoKasaTeslb KOMNAKTHOCTM 3aaHust i, , 1/M;
kv 2 o
06Kt Ko3PUUMEHT Tennonepeaaun 3gaHus & .., Br/(m* .°C);

. fr
npuBeAeHHbI KO3(MULMEHT Tensonepedayn 34aHUs Yepe3 HapyXHble Orpaxaatolye KOHCTPYKuMM fi, |
2 o
Bt/(M™ -°C);
" by} u
YCNOBHbIM KO3(hDULMEHT Tennonepeaayn 3aaHns Kmf , YUUTLIBAKOLLMIA TENSIONOTEPU 3@ CHET MHPUALTPALMKN U

BeHTUNAUMK, BT/(M 2 -°C);

o -1
KpaTHOCTb BO3E.YXOO6MEHa 30aHnA 3a OTONUTENbHLIV Nepuoa, #, , 4 )

KO3 PUUMEHT OCTEKNEHHOCTW dhacana 30aHus | .

17.6 McnbiTaHus M NpUCBOEHWE Kacca sHepreTuyeckon ahheKTUBHOCTM AOMKHbI BbINOHATHCSA HE3ABUCUMBIMU
opraHusauusMn (prpMamm), akKpeAMTOBaHHLIMU B YCTAHOBIEHHOM rnopsiake. B criydae nonydeHus pesynbTaTa
UCMbITaHWIA HWXKE "HOPMAsbHOro" YPOBHSI MHCTIEKTUPYIOLLEN OpraHu3aummn cleayeT pa3paboTaTb He3aMeAUTENbHbIE
MEpbl MO MOBbILIEHWIO 3HEPro3thEKTUBHOCTY 3aHMS.

17.7 ONns CyWeCTBYIOWMX 34aHUNA SHEPreTUYECKU MacnopT 3daHus cieayer paspabaTbiBaTb MO 3adaHUsM
OpraHu13aLumii, OCYLLECTBASIOWMX SKCMTyaTaLmto Xunoro (oHaa v 34aHWi 06WEeCTBEHHOTO Ha3HaYeHus. Mpu 3ToM Ha
3[aHUs, UCMOMHUTENbHAsS! AOKYMEHTaUMsl Ha CTPOUTENbCTBO KOTOPbIX HE COXpaHMnach, SHEpreTMyeckue nacrnopra
30aHUsS COCTaB/SIOTCS Ha OCHOBE MaTepuasnioB BlOpo TEXHMYECKOW WHBEHTapu3auuW, HaTypHbIX TEXHWUYECKMX



obcnenoBaHnin m M3MepeHMl‘;I, BbINOJTHAEMBbIX KBaﬂM(bMLl,MpOBaHHbIMM cneunannuctamn, UMEKWMUMU JNTIMLUEH3UIO Ha
BbINO/IHEHNE COOTBETCTBYOLLNX pa60T.

17.8 Ans )unbix 30aHul C MPUCTPOEHHBIMU HEXWNbIMU NOMELLEHUAMU SHEPrETUHECKME MACnopTa CNneayeT, Kak
npaBuio, COCTaBNATb pa3fdenbHO MO XKWUNON YacTn un KaXXaAoOMYy MPUCTPOEHHOMY HEXUITIOMY 6}'IOKy; Ana BCTPOEHHbIX
NMOMELLEHUIA OBLLECTBEHHOIO Ha3HAYEHMUSI XUIbIX 34aHWUIA (He BbIXOAALWMX 3@ MPOEKLMIO XWUNon yactu 30aHNS)
3HepFeTMHeCKMVI NacnopT COCTaBNAETCA KaK Ans O4AHOro 3aaHuA.



18 3AMNOJIHEHUE SHEPTETUYECKOI'O NMACIMOPTA XXUNOIro 3AHUA

®opMa 3HepreTn4eckoro nacnopTa 3aaHus npueegeHa B npunoxeHun [ CHull 23-02. Mpumep ero 3anonHeHus
ONS1 XKWNOro 3faHus NpuBedeH Hwxke u B Tabnuue 20. Metoavka pacyeTa TenjoTEXHWYECKMX W SHEPreTUYECKUX
napaMeTpoB Ha npuMepe 3Toro 34aHus npueeaeHa B W.2 npunoxexus U.

Mpumep

[eBATU3TaXXHOE 3-CEKLIMOHHOE XXWMoEe 3AaHne cepun 121 npeaHasHayYeHo s CTPOUTENLCTBa B r.TBepU. 3aaHue
COCTOMT U3 ABYX TOPLEBbLIX CEKLMI M ofHOW psaoBoi. Obilee uncnio kBapTvp - 108. CTeHbl 34aHUS COCTOST M3
TPEXC/IONHbIX )KENE30OETOHHbIX MaHenel Ha rMBKMX CBSA3AX C YTEN/IMTENEM M3 MEHOMOJIMCTMPONA, OKHa - C
TPEXC/IOMHBIM OCTEK/IEHMEM B pa3fefibHO-CMapeHHbIX AEPEBSAHHbIX MNepenetax. Yepaak - Tennbii, MOKPbITUE -
TPEXC/IONHbIE KENe306ETOHHbIE MUTbI C  YTENIUTENEM W3 MNEHOMONAUCTMPONA. TEexMoanosbe C pPa3BOAKOW
Tpy6onpoBoAOB. 3AaHWE MOAK/IOYEHO K LIEHTPA/IM30BAHHON CUCTEME TEMIOCHAGXKEHUS U UMEET OAHOTPYEHYHO
CUCTEMY OTOI/IEHUSA C TepMocTaTaMu 6e3 aBTOpEry/IMpoBaHus Ha BBOAE.

Ta6bnuua 20 - anMep 3anoJIHEHUSA DHEepPreTu4YeCcKoro nacnopTa XXuWJioro 3aaHusa

O6was nidopmaums

[aTa 3anonHeHus (4mcno, Mecsu, roa)

Agpec 3paHus r.Teepb

PaspaboTumnk npoekTa LHUWSMkunuwa

Agnpec v TenedoH paspaboTyvka Mocksa, [IM1TpoBCKoe Locce, 96;
Ten.(095)9762819

LLndp npoekTa Cepus 121

PacueTHble ycnoBusa

N HavMeHoBaHWe pacyeTHbIX NapameTpoB O603HauyeHne EavHuubl PacueTHoe

n.n. CMMBO/A M3MepeHus | 3HauveHue
napamMetpa

1 |PacyeTHas TemnepaTypa BHYTpEHHero Bo3ayxa Lot °C 20

2 |PacyeTHas TeMnepaTypa Hapy>KHOro Bo3ayxa foxt °C -29

3 |PacueTHas TeMnepaTypa Tennoro Yepaaka £ °C 14

4 | PacuyeTHas TeMnepatypa TeXnoanosnbs £ °C 2

5 |MpoAomKUTENBHOCTL OTONUTENBLHOMO Nepuoaa Zpy cyT 218

6 |CpepnHsas TemMnepaTypa Hapy>KHOro Bo3ayxa 3a L °C -3,0

OTONMUTENbHBIN Nepuoa
7 |pagyco-CyTKM OTONMUTENbHOIO nepuoaa n ’ °C-cyT 5014

tbyHKuuouaanoe Ha3Ha4yeHue, TMN U KOHCTPYKTUBHOE pelleHune 3gaHnsa

Ha3HaueHwue XKunoe
Pa3meLleHue B 3acTpoiike OTaenbHo cTosiwee
10 |Twn MHorosTaxHoe, 9 sTaxein
11 |KOHCTPYKTMBHOE peLueHune KpynHonaHenbHoe, >xene306eToHHoe




reomeTpuquKue U TeNnJ1I03HepreTuyeckKkme noKkasatesnm

N MNokazaTenb O6o3HauyeHne | HopmaTmBHOE PacueTHoe | QakTuyeckoe
n.n. rnokasartens u 3HayeHue (npoekTHOE) 3HayeHue
eauHnLbI nokasarens 3HayeHue nokasarens
N3MepeHus nokasarens
1 2 3 4 5 6
FeomeTpnueckue nokasarenu
12 |O6was niowaab Hapy>XHbIX sum 2 - 5395
OrPaXXAAOLLUMX KOHCTPYKLMIA "qﬂ M
34aHus1, B TOM uucne:
CTeH 2 - 3161
A, o™
OKOH U1 6anKOHHbIX ABepeit Ao 2 - 694
7,
BUTpaXei Ap Mz - -
¢oHapeit HF Mz - -
BXOAHbIX BEPEN 1 BOPOT AE 2 - -
d M
MOKPbLITUI (COBMELLEHHBIX) N 2 - -
yepaayHbIX NePeKpbITUiA 2 - -
(xonoaHoro yepaaka) M
NepEeKpPbLITUIA TEMbIX YepPAAKoB " 2 - 770
NepeKpbLITUIA HaZ TEXMOANOSbAMU Ae - 770
il
NepeKpbITUIA Hag A - -
HeoTanaMBaeMbiMM1 NOABaAMU UK S M
noAanosibsimMu
nepekpbITUA Haj NPoe3aamMu U noa A - -
3pKepamm S M
nona ro rpyHTy Ae - -
il
13 |Mnowaab KBapTup N 2 - 5256
14 |lMone3Has nnowaab 2 - -
(OBLLECTBEHHbIX 3aHMiIA) ' M
15 | MNnowaab XusblX NMOMELLEHMI " 2 - 3416
16 |PacyeTHas nnowagb 2 - -
(06LIECTBEHHbIX 3aHNI) M
17 | OTannueaeMmblilt 06beM I M3 - 18480
A
18 | KoapduumeHT ocTekeHHOCTH i 0,18 0,18
dacapa 3paHus
19 |lMokaszaTteslb KOMNaKTHOCTU 34aHUS 0,32 0,29




TennosH epreTmyeckue nokKasartenm

TennoTexHu4eckune nokasaTenu

20 |NpuBeaeHHoe cONPOTUBNEHME

Tgnnc?lfe P Ry m : °C/BT
penaye ]

HapYy>KHbIXOr PAXKAEHWUI:
CTeH Rw 3,16 2,65
OKOH U 6anKOHHbIX ABepeit R F 0,526 0,55
BUTpaXei Rp - -
¢oHapeit R F - -
BXOAHbIX BEPEN 1 BOPOT RE i 1,2 -
MOKPbLITUI (COBMELLEHHBIX) Rc - -
yepaayHbIX NepeKpbITUIA (XONOAHbIX Rc - -
YepaKoB)
nepeKkpbITUiA TeNSbIX YEpAAKOB Rc 4,71 4,71
(BKJIIOYASA MOKPLITUE)
nepeKkpbITUA HaJ, TEXTOAMNObSIMU B ¢ 4,16 4,16
nepekpbITUA HaJ, HeOTanIMBaEMbIMU B - -
noasasnamv UNUNOAMObAMM f
nepekpbITUiA Haj NPoe3aamMum U noa & - -
3pKepamm S
nona ro rpyHTy Rf - -

21 |MpuBeaeHHbIN ko3dUUMEHT Kr.r - 0,519
Tennonepeaayu 30aHus mo

BT/(M 2 -°C)

22 |KpatHocTb Bo3ayxoobMeHa 3aaHus -1 0,671 0,671
3a OTOMNUTESbHbIN Nepuos g
KpaTHoCTb BO3ayXxoo6MeHa npu -1 4,0 -
ucnbITaHusx (npu 50 Ma) 50, 4

23 | YCNoBHbIN ko3pduLmMeHT K:‘nj‘ - 0,573
Tennonepeaayu 3gaHus, moo
YUUTBIBAIOLLMIA TENIONOTEpH 3a 2,
CYeT MHDWNBLTPALUK U BEHTUAISLMM Br/(v™-°C)

24 |06wwmit KoadbrUnEHT b4 - 1,092

m )

Tennonepeaayu 3aaHua

BT/(M 2 -°C)




DHepreTuyeckue nokasartenu

25 |O6wwe TennonoTepu yepes s, MOx - 2552185
orpaxkgatoLlyto 060104Ky 34aHMs 3a
OTONUTENbHbIV NEpUoA,
26 |YaenbHble 6bITOBbIE TEMIOBLIAEHUS Br/ 2 14,5
B 3[1aH1K & ing » BT/M
27 |BbITOBbIE TEMNOMOCTYMEHNS B Q ¢ » Mk - 932945
3/1aHne 3a OTONUTENbHBIN Nepuof "
28 | TennonocTtynneHus B 3aaHve oT Q Mk - 255861
COMHEYHOM paauaLmm 3a s
OTONUTENbHbIV NEpUoA,
29 |Pacxopn TennoBoi sHeprum Ha o ) M - 1970491
OTOM/IEHMe 3aHNns 3a B MAX
OTONUTENbHbIV NEpUoA,
KoaddbuumeHTbI™
30 | PacueTHbIN Ko3pDULMEHT das 0,5
3HepreTuyeckol apdekTUBHOCTU dl
CUCTEMbI LLIEHTPaNIM30BaHHOMO
TennocHabeHus 3aaHus oT
MCTOYHMKA TENOoThbl
31 |PacueTHbil koathduLUMEHT £4 -
3HepreTuyeckol apdekTUBHOCTU Bt
NOKBAPTUPHbIX M @BTOHOMHbIX
CUCTEM TennocHabXeHus 3gaHns ot
MCTOYHMKA TENoThbl
32 |KoadduumeHT addekTUBHOCTH Ie 0,85
aBTOperynMpoBaHus
33 |KoadduumeHT yueTa BCTPEUHOro i 0.8
TEna0BOro NOToka
34 |KoapduumeHT yyeta I'Sh 1,13
[OMOJTHUTENBHOMO
TennonoTpebnexHus
KoMnnekcHble nokasartenm
35 |PacyeTHbIN yaenbHbI pacxod das 74,77[-]
TENSIOBOW 3HEPTrUM HA OTOMN/IEHUE ho
30aHuA
A KK/ (4 2 -=C-cy),
3
[kOx/(Mm -°C-cyT)]
36 |HopMupyeMblii yaenbHbIN pacxos reg 76[27,5]
TENSIOBOW 3HEPTrUM HA OTOMN/IEHNE 9h
30aHuA
A KK/ (M 2 -=C-cy),
3
[kOx/(Mm -°C-cyT)]
37 |Knacc sHepreTuyeckomn "HopmanbHbIn" C
3 beKTUBHOCTH
38 | CoOTBETCTBYET /1M NPOEKT 34aHUS Oa
HOpMaTMBHOMY TpeboBaHuIO
39 |[JopabaTtbiBaTh M NPOEKT 3a4aHUA HeT
Knacc 3Hepretuyeckon acdekTMBHOCTH YCTaHOBNEHHbIN Knacc, PekomeHpaLmu
(avanazoHsbl), kOx/(M 2 -°C-cyT) Kx/(M 2 -°C-cyT)
HoBble u pekoHCTpyupyeMbie 3aaHnsa
A D. Owenb svicoxu DKOHOMUYECKoe
CTUMYNMPOBaHue
< 37
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YKaszaHus Mo NOBbIWEHUIO HepreTnyeckoii apgeKTUBHOCTH

40 PexkomeHpyem:

41 MacnopT 3anonHeH

OpraHuzaums
Azpec u TenedoH

OTBETCTBEHHbIN UCMOSTHUTENb




NMPUNOXEHUE A
(cnpaBoyYHOe)

NEPEYEHb UCMNOJIb3OBAHHbLIX HOPMATUBHbLIX JOKYMEHTOB

B HacTosweM CBoae npaBwi UCMOb30BaHbl Cneayowme AOKyMEHTbI:

CHwuIN 23-01-99*
CHwuIN 23-02-2003
CHwuIN 23-05-95*
CHwuIN 31-01-2003
CHwuIN 31-02-2001
CHwuIT 41-01-2003
CHwuIT 41-03-2003
CHwuIT 2.08.02-89*
rOCT 8.207-76

MOCT 12.1.005-88*
MOCT 111-2001
rOCT 379-95

rOCT 530-95

rOCT 931-90

FOCT 2695-83
FOCT 2697-83*
FOCT 4598-86*
FOCT 4640-93*
FOCT 5578-94*

FOCT 5742-76
FOCT 5781-82*

FOCT 6266-97
rOCT 6428-83
FOCT 6617-76*
rOCT 7025-91

rOCT 7076-99

FOCT 7251-77*

FOCT 7473-94
FOCT 8486-86*E
FOCT 8673-93
rOCT 8736-93
FOCT 8740-85*
rOCT 8904-81*

rOCT 9128-97

FOCT 9462-88*
FOCT 9463-88*
FOCT 9480-89

FOCT 9548-74*

CTpouTenbHas KamMaTtosorus

Tennosas 3awWwuTa 34aHui

EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHWE

3AaHUS XXUNble MHOTOKBapTUPHbIE

[loMa Xunble 0HOKBapTUPHbIE

OTonNeHne, BEHTUNSUMS Y KOHAMLMOHMPOBaHME
Tennosas v3onsums o60pyaoBaHus 1 Tpy6onpoBoaoB
OB6LLECTBEHHbIE 3A4aHWSI U COOPYXKEHMS

'CW MpsiMble namepeHust C MHOrOKpaTHbIMK HabnoaeHuaMu. Metoasl 06paboTku
pe3ynbTaToB HabmoaeHui. OCHOBHbIE MOMOXEHUS

CCBT O6Lume caHUTapHO-rurneHMYeckme TpeboBaHus K BO3ayxy paboyeit 30Hbl
Creknio nucrosoe. TexHu4eckue ycnoBusi

Kupnuy n KaMHU cunukaTtHble. TeXxHnYeckue ycriosus

Kupnuny n kaMHu Kkepamuyeckme. TeXxHnYeckune ycriosus

JIncTbl 1 nonocel NaTyHHble. TEXHUYECKWUE YCNOBUS

MunomaTepuansl IMCTBEHHBLIX NOPOA. TEXHUYECKME YCNOBUS

MepramMuH KpoBesbHbIN. TeXHUYeckue ycnoBus

MnnTblI ApEBECHO-BONTOKHUCTbIE. TEXHNYECKUE YCIIoBKS

BaTa MuHepanbHas. TexHu4eckue ycnoBusi

LLle6eHb 1 NECOK M3 LINAKOB YEPHOW W LIBETHOW METaNNyprum Ans 6eToHOB. TeXHUYecKkue
ycnosust

M3penns n3 suencroix 6€TOHOB TENION30/ISILMOHHbBIE

CTanb ropsiyekataHas Ansi apMUPOBAHMS KeNe306ETOHHbIX KOHCTPYKLMIA. TeXHUYecKue
ycnoBust

JICTbI rMNcokapToHHbIE. TEXHUYECKME YCII0BUS
MAWTbI FTUNCOBbIE ANS Neperopoaok. TeXHUYECKMEe YCII0BKS
BuTyMbl HedTsIHbIE CTpOMTESNbHBIE. TEXHUYECKUE YCIIOBMS

KMpI‘lMH N KaMHU KepaMnyeCckne n CUNNKaTHbIE. MeToabl onpeaeneHna sogonornoweHns,
MNOTHOCTU N KOHTPOA MOpO3OCTOViKOCTM

MaTepmanbl N n3pgenmnsa CTpouTeENbHbIE. MeToapl onpeaeneHua TensionposoaHOCTU N
TEPMUYECKOI0o CONpOTUBJIEHUA NMPU CTallMOHAPHOM TEMNJIOBOM peXnme

JInHoNEeyM MONMBUHWUNXNIOPUAHDIA HA TKAHOM M HETKaHOM NoAocHoBe. TexHuYeckue
ycnoBust

Cmecu 6eToHHble. TexHU4eckune ycnosus
MunomMaTtepuanbl XBOWHbIX NopoA. TeXHUYECKUe ycnoBus
Mnutbl daHepHble. TexXHUYecKne ycnosus

Mecok ans cTpouTenbHbIX paboT. TeXHUYECKMe YCoBuS
KapToH 0611L0BOYHbINA. TEXHUYECKME YCIIOBUS

MANTbI APEBECHO-BOTIOKHUCTbIE TBEPABIE C TAKOKPACOYHbLIM MOKPLITUEM. TeXHUYecKkme
ycnoBust

Cmecn acdanbTobeTOHHbIE JOPOXKHbIE, @3POAPOMHbIE U acanbTo6eTOH. TexHnYeckme
ycnosus

JlecomaTepuarnbl Kpyriible TMCTBEHHBIX NOPOA. TEXHUYECKME YCIIOBUS
JlecomaTepwarbl Kpyriible XBOMHbIX Nopoa. TeXHUYECKMe YCIoBuS

MAnTbI 06IMLOBOYHBIE MIMEHBIE U3 NPUPOAHOTO KaMHS. TEXHUYECKUE YCI0BMS
BuTyMbl HedTsIHbIE KPOBESbHbIE. TEXHUYECKME YCIIOBHS



FOCT 9573-96

FOCT 9583-75*

rOCT 9757-90

MOCT 10140-2003

FOCT 10499-95

FOCT 10632-89*
MOCT 10832-91
FOCT 10884-94

FOCT 10923-93*
FOCT 12865-67
MOCT 14359-69
FOCT 15527-70*
FOCT 15588-86

MOCT 16136-2003

rOCT 16381-77*

FOCT 17177-94
FOCT 18108-80*

MOCT 18124-95
MOCT 19177-81
FOCT 19222-84
rOCT 20916-87

FOCT 21718-84
FOCT 21880-94*

MOCT 22233-2001

FOCT 22263-76
FOCT 22950-95

MOCT 23166-99
MOCT 23250-78
FOCT 24700-99
FOCT 24767-81

FOCT 24816-81
FOCT 25192-82*
FOCT 25380-82

FOCT 25485-89
rOCT 25609-83

FOCT 25820-2000

FOCT 25898-83

FOCT 26253-84

MnuTtbl 13 MMHepaﬂbHOﬁ BaTbl HA CMHTETUYECKOM CBA3YIOLLEM TEMTON30NALNOHHbIE.
TexHuyeckne ycnosus

TDY6bI YyryHHbl€ HanopHblE€, N3roTOBJIEHHbIE METOAAMU Ll,eHTpO6e)KHOFO n
NONYHENPEPLIBHOIO JINTbA. TexHn4yeckume ycnosus

FpaBMﬁ, webeHb 1 Necok NUCKYCCTBEHHbIE MOPUCTbIE. TexHuyeckne ycnosus

MAnUTbI TENON30MAUMOHHBIE U3 MMHepaﬂbHOVI BaTbl Ha 6MTYMHOM CBA3YIOLLEM.
TexHuyeckne ycnosus

W3penusi TENION30/15LMOHHbIE U3 CTEKISIHHOMO LITANEIbHOMO BOSIOKHA. TEXHUYecKkue
ycnoBust

MnuTbl APEBECHO-CTPY>XEYHbIE. TexHnyeckne ycnosus
Mecok u webeHb NnepnnToBblE BCMy4YEHHLbIE. TexHuyeckne ycnosus

Cranb apMaTypHasa TEpMOMEXaHNYECKN YNPOYHEHHada anda Kene306eToHHbIX KOHCTDYKLIMI‘;I.
TexHuyeckne ycnosus

Pybepoua. TexHuueckune ycnoBusi

BepMuKynUT BCNyYeHHbI

MnacTMacchl. MeToabl MeEXaHWYECKMX UCTIbITaHWi. O6Lme TpeboBaHus
Cnnasbl MegHO-LMHKOBbIE (NaTyHK), obpabaTbiBaeMble aaBneHneM. Mapku
MAnTBI NEHOMOIMCTMPOSIbHBIE. TEXHUYECKHNE YCoBUS

MAnTBl NEPANTOBUTYMHbBIE TEMOM30/ALMOHHBIE. TEXHUYECKME YCNOBUS

MaTepmanbl N n3pgenmnsa CTpouTesibHblE TEMNIOU30ALUNUOHHBIE. K}'IaCCM(bMKaLl,MFl 1 obwme
TEXHUYECKNE Tpe6OBaHMF|

MaTepmanbl N n3pgenmnsa CTpouTesibHblE TEMNIOU30ALUNUOHHBIE. MeTozbl UCTIbITaHWI

JINHONEYyM MONMBUHWUNXIOPUAHDIN HA TENI03BYKOM30MPYIOLLEN NOAOCHOBE. TEXHUYEeCKHe
ycnoBust

Jnctbl acbectouemMeHTHbIe Nnockue. TexHn4Yeckme ycnosua
rlpOK}'Ia,D,KM PE3NHOBbLIE NOPUCTbIE YNJIOTHAOLLME. TexHuyeckue ycnosus
ADGOJ'IMT 1 nspenus n3 Hero. ObLme TeXHNJYeckme ycnosus

MAnTbI TENION30NAUMOHHBIE M3 NEHOMIAcTa Ha OCHOBE PE30JIbHbIX
(beHO}'IO(bOpMa}'Ib,D,eFM,D,HbIX cMon. TexHuyeckue ycnosus

MaTepmanbl CTPOUTENbHbIE. ﬂ,Mf—)J’IbKOMETpMLIECKMl‘;I METOA U3MEPEHUA BNaXXHOCTU
MaTbl NpoLnBHbIE N3 MMHepaﬂbHOVI BaTbl TENOM30NAUMOHHbIE. TeXHUYecKkme ycnosus

I'Ipoqmnm NPeECCOBAHHbIE U3 aTIOMUHUEBLIX CM1aBOB A1 CBETOMPO3PaYHbIX OrpaXaatoLnx
KOHCTDYKLIMI‘;I. TexHn4yeckme ycnosus

LLle6eHb 1 necok u3 MOPUCTBIX MOPHbIX NopoA. TexHuyeckne ycnosusa

MnuTbl MWHEPaNoBaTHbIE MOBbILUEHHOM XECTKOCTM HAa CUHTETUYECKOM CBA3YIOLLEM.
TexHuyeckne ycnosus

Bnoku okoHHble. ObLme TexHuYeckme ycnosus
MaTepmanbl CTPOUTENbHbIE. MeToa onpeaeneHnsa y,qeanoﬁ TENJIOEMKOCTHU
BAOKM OKOHHbIEe AepeBAHHbIE CO CTEK/IOMAKETaMU. TexHuyeckue ycnosus

I'Ipoqmnm XONOAHOrHYThIE N3 aIIOMUHUA N aTIOMUHUEBBLIX CM1aBOB AJ1 OrpaX<aatomnx
CTPOUTENbHbIX KOHCFDYKLIMVI. TexHn4yeckme ycnosus

MaTepmanbl CTPOUTENbHbIE. MeToabl onpeaeneHnsa COp6L|,MOHHOﬁ BTaXXHOCTU
BeToHbI. K}'IaCCM(bMKaLl,Mﬂ 1 obLme TexHUYeckme Tpe6OBaHMﬂ

30aHna 1 coopyeHus. MeTo u3MepeHus NI0THOCTU TEMIOBbIX NOTOKOB, NPOXOAALLNX
yepes orpaxaarowmne KOHCTpyKunm

BeToHbl syencTble. TexHuyeckne ycnosus

MaTepmanbl NOJIMMEPHbIE PYNOHHbIE N MJIMTOYHbIE A1 NOJIOB. MeTtop onpeaeneHnsa
NnoKa3aTtena TeEN/10yCBOEHUA

beToHbl nerkue. TexHnyeckmne ycnosus

MaTepmanbl N n3genmnsa CTpouTeEsNbHbIE. MeToapl onpeaeneHusa conpoTueieHnsa
NaponpoHNLIAHNIO

3paHus 1 coopyxeHusi. MeToa onpeaeneHus TenIO0YCTONYMBOCTY OrpaXkaaroLLIMX
KOHCTPYKLUWI



FOCT 26254-84

FOCT 26602.1-99
FOCT 26602.2-99
FOCT 26629-85

MOCT 26633-91
rOCT 28013-98
FOCT 30256-94

FOCT 30290-94

FOCT 30494-96
FOCT 30547-97*
FOCT 30674-99
FOCT 30734-2000
FOCT 30971-2002

MOCT 31166-2003

MOCT 31167-2003

MOCT 31168-2003

FOCT P 51380-99

FOCT P 51387-99

CaHlluH 2.1.2.1002-

00
BCH 58-88(p)

BCH 61-89 (p)

3aaHust U coopyXeHusi. MeToz onpeaeneHnsi CONpoTUBNEHUS Tenionepeaaye
OrpakaatoLLmMX KOHCTPYKLMIA

BIOKM OKOHHbIE U ABEPHbIE. MeToabl onpeaeneHna conpoTuBieHua Tennonepeanaye
BIOKM OKOHHbIE U ABEPHBbIE. MeToapl onpeaeneHna Bo3ayxo-soA40npoHNULaEMOCTHU

3AaHKs1 U COOpYXXeHWsI. MeToA TEMMIOBU3MOHHOMO KOHTPOSISt KAUYecTBa TEMNIoU30NALMMN
OrpakaatoLLmMX KOHCTPYKLMIA

BeToHbI TsDKenble u MEJIKO3EPHUCTDIE. TexHn4yeckume ycnosus
PaCI'BOpr CTPOUTENbHbIE. ObLwme TexHu4eckme ycnosus

MaTepmanbl N n3pgenmnsa CTpouUTENbHbIE. MeTtop onpeaeneHnda TensionpoBoaHOCTU
UMnmHapu4yeckuMm 30H40M

MaTepuarbl U M3aenusa CTpoUTENbHbIE. MeToa onpeaeneHns TENIoNpPOBOAHOCTM
NOBEPXHOCTHBIM NpeobpasoBaTesieM

38aHus Xunble U 06LEeCTBEHHbIE. I'IapaMeprl MUKPOK/IMMaTa B NOMELLUEHUAX

MaTepmanbl PYNOHHbIE KPOBE/bHbIE N TMAPON30IALMOHHbIE. ObLwme TeXHNYECKme ycnosus
BNoKM OKOHHbIE 13 NOJIMBUHUNXNOPUAHbIX npoqmneﬁ. TexHuyeckne ycnosus

BNOKM OKOHHbIE AepeBAHHbIE MaHCapAHbIE. TexHuyeckne ycnosus

LLIBbI MOHTaXHblE Y3/10B NPUMbIKAHNA OKOHHbIX 6710KOB K CTEHOBLIM npoemam. Obwwe
TEXHUYECKUE yCnoBus

KOHCTpyKUMK orpaxaaroLme 34aHni 1 COOpY>KEHWI. MeToa KalopUMETPUYECKOTro
onpezenenns koahduumeHTa Tennonepeaaym

3AaHust U CoopyXXeHusi. MeToabl onpeaeneHunst BO34yxXOnpoHULIAEMOCTM OrpaXaatoLwmx
KOHCTPYKLUI B HATYpHbIX YC/IOBUAX

3naHus xunele. Metoa onpeaeneHna yaenbHoro I'IOTpe6}'IeHMF| TEnnoBoM SHEPrnn Ha
oTonsieHne

SHeprocbepexeHne. MeToabl NOATBEPXKAEHMSI COOTBETCTBUS NOKa3aTesel SHepreTUYeckom
3 EKTUBHOCTM SHEPronoTpedbnsatowein NpoayKUMM X HOPMaTUBHBLIM 3HauYeHMsM. ObLwime
TpeboBaHus

SHeprocbepexxeHne. HopMaTMBHO-MeToanYeckoe obecnedeHme. OCHOBHbIE MOIOXKEHNS
CaHuTapHO-3NMaeMmonornyeckme TpeboBaHUS K XXWUNbIM 34aHUAM U NMOMELLEHNAM

MonoxeHwe 06 OopraHnsaumm n NpoBeAEHNN PEKOHCTPYKUNN, PEMOHTA N TEXHNYECKOIO
O6C}'IY)KMBaHMF| 30aHUIA 06BEKTOB KOMMYHaJIbHOIo 1 COUMasibHO-KY/IbTYPHOIro Ha3Ha4yeHua

PeKOHCI'DYKLl,MFI N KanuTasbHbIi PEMOHT >XWUNbIX AOMOB. HOprI NPOEKTUPOBAaHUA



Tabnuua b.1

NMPUNOXEHUE b
(o6s3aTenbHOE)
TEPMWHbI U UX ONPEAENEHUA

N
n.n.

TepMuH

0603HauyeHne

Xapakrepucrtuka

0O603HauyeHne
eavHULbI
BEINYMHBI

1 OBLUME NOHATUA

1.1
1.2

1.3

1.4

15

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

Tennosas 3aWwmMTa 3aaHuiA
TennoBoW pexuM 3aaHns

3HepFeTMHeCKMVI nacnopT
34aHnA

Knacc aHepreTuyeckom
3 beKTUBHOCTH

Ipagyco-cyTkn
OTONUTENBbHOIO Nepuoaa

TennonpoBoAHOCTb

KOHBEKTMBHbII TEMNN006MEH

Jlyumnctbin TennoobmeH

TennooTdaya
(TennosocnpusATHe)

Tennonepenaya

TennoycsoeHue
NOBEPXHOCTU KOHCTPYKLMMU

NHdbunbTpaums

TennoBoK NoToK

Mo CHuM 23-02

CoBOKyMNHOCTb BCEX (HaKTOPOB M
npoLeccoB, hopMUPYIOLLMX TEMIOBOM
BHYTPEHHUIN MUKPOKMMAT 34aHus B
npouecce aKcnayaTaumm

Mo MOCT P 51387
Mo OCT P 51380
Mo CHuM 23-02

CBOICTBO MaTepurana KOHCTPYKLMM
NepeHoCcUTb TENMOTY MoA AENCTBUEM
pasHocTv (rpaaneHTa) TeMnepaTtyp
Ha ee MoBEepPXHOCTSX

lMepeHoc TennoTbl C NMOBEPXHOCTU (Ha
NMOBEPXHOCTb) OrpaxaatoLLeit
KOHCTPYKLIMM OMbIBaIOLIMM ee
BO34YXOM WM XWUAKOCTbIO

I'IepeHoc TennoTbl C NOBEPXHOCTU (Ha
MNOBEPXHOCTb) KOHCTPYKLUMU 3a CHeT
S1IEKTPOMArHMTHOIro U3ny4yeHusa

MepeHoc TennoTbl C MOBEPXHOCTU
KOHCTPYKLMK B OKpYXKatoLLyto cpeay
3a CYET KOHBEKTMBHOMO M JIy4YUCTOro
TennoobmeHa

MNepeHoc TennoTsbl Yepes
OrpakaatoLLyto KOHCTPYKUMIO OT
B3aMMOAENCTBYIOLLEN C Hel cpeabl C
60nee BbICOKOW TEMMePaTypon K
cpefe C Apyron CTOpOHBbI
KOHCTpYKUMK ¢ 6oniee HU3KOM
TemnepaTypon

CBOWCTBO NMOBEPXHOCTM
OrpaXxaatoLLen KOHCTPYKLMK
rnornowaTb WM OTAaBaTh TEMIOTY

MepeMelLeHne BO3ayxa Yepes
MaTepmasn 1 HenioTHOCTY
OrpaXKAatoLUMX KOHCTPYKLMIA
BC/1IEACTBME BETPOBOIO U TEM/I0BOrO
Hanopos, hopMUPYEMbIX
pa3HOCTLIOTEMMNEPATYP M Nepenaaom
[AB/NEHNs BO3ayXa CHapyXwu U
BHYTPM MOMeLLEHMI

KonnuectBo TennoTsl, Npoxoasiiee
yepes KOHCTPYKLMIO UK cpeay B
€AVHNLY BPEMEHM

°C-cyT

nx




OTHoCUTENbHAs BNAXKHOCTb

%

1.14 @ OTHoOLEeHWe napumanbHOro AaBneHns
BO34yXa BOASIHOIO Mapa, coaepallerocs B
BO3AYXE NpW AaHHON TeMNePaType, K
[aB/IEHMIO HACBILLEHHOMO BOASIHOIO
napa npwv Toi xe TemnepaType
1.15 | TennoeMKoCTb & KonunyecTtso TennoTel, nepeaaHHoe kx/ °C
Macce mMaTepvasna npwv rnoBbILEHNN
€ro TemMnepaTypbl Ha OAUH rpaayc
Lenbcus
1.16 |YaenbHas TeniaoeMKocTb on OTHoOLLEHWE TEMTOEMKOCTH kx/(kr - °C)
MaTepuana K ero macce
1.17 |PesynbTupytoLlas i Mo MOCT 30494 °C
TemnepaTypa NnoMeLLEHMI
1.18 | KoathduumeHT i Mo CHuM 23-02 -
OCTEeK/IEHHOCTK (hacasa
34aHus
1.19 |MokasaTenb KOMMAKTHOCTH kdes Mo CHwIM 23-02 1/m
37aHNs g
2 MATEPWAJIbl KOHCTPYKLIUHA
2.1 |KoadpdumumeHt iy BenuunHa, yncneHHo paBHasi B1/(M-°C)
TenI0npoBOAHOCTH NAOTHOCTWU TEMIOBOMO MNOTOKA,
MaTepuana NPOXOASLLEro B M30TEPMUHECKNX
YCNOBUSIX Yepes C/Io MaTepuana
TONWMHOM B 1 M NpW pasHOCTU
TeMnepaTyp Ha ero noBepxHOCTAX
oavH rpagyc Llenbcust
2.2 | KoapdmumeHT = BenuuwnHa, oTpaxatoLas BT/ Mz oC
TEn0yCBOEHWS1 MaTepuana CnocobHOCTb MaTepuana (M=-°C)
BOCMpPWHUMATL TENJIOTY MpuU
konebaHun TemnepaTypbl Ha ero
NOBEPXHOCTH
2.3 |MnoTHoCTb MaTepuana el OTHoLUeHWe Macchl (CBOMCTBa “r /M3
MaTepuana, XxapakTepusyloLlero ero
MHEPLIMOHHOCTb M CNOCOBHOCTb
C03AaBaTb rpaBUTaLMOHHOE MoJIE)
MaTepuana kK ero obbemy
2.4 |TINOTHOCTb Cyxoro o0 OTHOLIEHNE MacCbl CyXoro “r /M3
MaTepuana MaTepuana K 3aHMMaeMoMy UM
obbemy
2.5 |TNOTHOCTb BAAXHOro 0 OTHowWeHWe Maccbl MaTepuyana, , 3
MaTepvana W BKJTHOYAs Maccy Bfiarn B ero nopax, K Sl
3aHMMaeMoOMy 3TUM MaTepuasioM
obbemy
2.6 |YnenbHblii BEC MaTepuana Y OTHoLweHue Beca (Cuibl, H /M3
BO3HWKaAIOLLEN BCNeacTeme
B3aUMOAENCTBUS MaTepuana C
rpaBWUTaLMOHHBLIM MOSIEM) MaTepuana
K ero o6bemy
2.7 |OTHOoCcUTENbHas MaccoBast W MpoueHTHOe OTHOLIEHME MacChl %
BNTAXXHOCTb MaTepuana BflarM K Macce mMatepvasna B CyxOM
COCTOSIHWM
2.8 | CopbumoHHast BNaXKHOCTb W PaBHOBecHast OTHOCMTEIbHas %

matepvana

B/I@XHOCTb MaTepuasa B BO3AYLLIHOM
cpefe C NOCTOSIHHOM OTHOCUTENBbHOM
B/IXHOCTLIO 1 TEMNEpPaTYpOit




2.9

2.10

2.11

KoadbduumeHT
naponpoHMLAEMOCTH
mMaTepuana

KoapdbmumeHT nornoueHns
TENOTbl COSIHEYHOM
paavaumm

KoapdbmuneHT nsnyyeHuns
NOBEPXHOCTH

A3

BenuunHa, paBHas NaoTHOCTH
CTaUMOHAPHOMO NMOTOKa BOASHOIrO
napa, npoxoAsLero B
M30TEPMUYECKMX YCIIOBUSX Yepes
C/ot MaTepuana TONLWMHOW B OANH
METp B eAvHULY BpeMeEHU Npu
pa3HOCTU NapuManbHOro AaBfeHns B
oavH Mackanb

OTHoLLEHWE TEMMOBOro NoTOKa,
NOrnoweHHOro NoBeEPXHOCTbIO
MaTepuana, K nagatolemMy Ha Hee
MOTOKY CONHEYHOW paanaumnmn

OTHOLLIEHME BETNYMHBI TEMIOBOIO
N3NTy4YeHUs eauHULIEN NOBEPXHOCTU
KOHCTPYKLUMMN K BENIMYMHE TEMIOBOIO
N3Ty4YeHUs eaMHULIEN NOBEPXHOCTYU
abCcontoTHO YepHOro Tena npu
O[MHAKOBOW TeMMepaType

Mr/(m-y-la)

3 OrPAXXAAIOLLME

KOHCTPYKLIUM 30AHUIA

3.1

3.2

3.3

3.4

3.5

TennoycronunBoCTb
OrpaXxaatoLLen KOHCTPYKLMK

TennoycronynBoCTb
MOMELLEHUI

Bo3ayxonpoHMLLaeMOCTb
OrpaXxaatoLLen KOHCTPYKLMK

Bo3ayxonpoHMLLaeMOCTb
noMeLLeHuiA

KoadbduumeHT
BO3JyXOMPOHULIAEMOCTM
OrpaXxaatoLLen KOHCTPYKLMK

CBOICTBO OrpaxaatoLuei
KOHCTPYKLMK, ONpefensieMoe
OTHOLLEHWEM aMITIUTY bl KONIEBaHWM
TeMnepaTypbl BHYTPEHHEN
NMoOBEPXHOCTM U aMMIUTY bl
TENIOBOro NoToKa npu ero
rapMOHMYECKMX KONEGaHMSX

CBOWCTBO pe3ynbTUpyoLLen
TeMnepaTypbl BHYTPEHHEro BO34yXa
N BHYTPEHHUX MOBEPXHOCTEN
OrpakaatoLLmMX KOHCTPYKLMIA
COXPaHsITb OTHOCUTENbHOE
MOCTOSIHCTBO Npu Kosie6aHmsix
TENonoTepb U TEMIONOCTYM/IEHNI
CHapy>Xu 1 TEMIOMNOCTYN/EHWI
BHYTpY, o6ecnedmBaeMblx cucTeMamu
noazep>XaH1st MMKpOK/MMaTa

CBOICTBO OrpaxaatoLuei
KOHCTPYKLMKM NponyckaTb BO3AyX MOA
[EeNCTBMEM Pa3HOCTU AABNEHMIA Ha
Hapy>XHOW U BHYTPEHHEN
NMOBEPXHOCTSX, YNCIIEHHO
BbIP@XEHHOE MACCOBbLIM MOTOKOM
BO34yXa Yepe3 eAnHULY nowaam
MOBEPXHOCTM OrpaxaatoLLeit
KOHCTPYKLUMM B €IVHILYY BPEMEHM
npy NOCTOSIHHOM Pa3HOCTM AaBNEHWUI
BO3/yXa Ha ee NoBEepXHOCTSX

CBOICTBO OrpaxxaatoLumx
KOHCTPYKUMI NponyckaTb BO3ayX Noa
[EeNCTBMEM Pa3HOCTU AABNEHMIA Ha
Hapy>XHOW U BHYTPEHHEN
NMOBEPXHOCTSAX, YNC/IEHHO

3
BblpaXK€HHOE B O6BEMHOM (M~ ) unu
MaccoBOM (Kr) pacxoge Bo3ayxa B
eMHMLY BpeMeHU

Bo3ayxonpoHMLLaeMOCTb
OrpaXxaatoLLen KOHCTPYKLIMK,
npuxoasLascs Ha oamH Mackanb
Pa3HOCTM AaBNEHMI Ha ee
NMOBEPXHOCTAIX

Kr/(M2 -Y)

ME/H,KF/H

Kr/(M2 -y-Ma)




3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

ConpoTtuBneHve
BO3[yXOMPOHULIAHUIO
OrpaXxaatoLLen KOHCTPYKLMK

MaponpoH1LaeMocTb
OrpaXxaatoLLen KOHCTPYKLMK

ConpoTtuBneHue
NMaponpOHMLIAHMIO
OrpaXxaatoLLen KOHCTPYKLMK

KoadbduumeHT TennoobmeHa
(TennosocnpuATUS UK
TennooTAaum)

ConpoTuenexue
Tennoobmery (Tennootaade
WM TENSIOBOCMPUSITULO)

KoadbduumeHT
Tennonepeaayu
OrpaXxaatoLLen KOHCTPYKLUMK
(TPaHCMMCCHUOHHBIN)

Tepmuyeckoe
CONpOTMBNEHWE COSI
OrpaXxaatoLLen KOHCTPYKLMK

Tepmuyeckoe
COMNpOTMBNEHNE
OrpaXxaatoLLen KOHCTPYKLUMK

ConpoTtuBneHue
Tennonepegaye
OrpaXxaatoLLen KOHCTPYKLUMK

MpuBeaeHHbIN
KoacbpuLmneHT
Tennonepeaayu
OrpaXxaatoLLen KOHCTPYKLMK

MpuBeaeHHbIN
KoacbpuLmneHT
Tensonepeaayn yepes
Hapy>XHble orpaaatoLpe
KOHCTPYKUMKN 34aHWS

Fi 1

L2

it

o xt

51

g

BennuunHa, obpatHas koadbduUmneHTy
BO3/YXOMNPOHNLIAEMOCTH
OrpaXxaatoLLen KOHCTPYKLUMK

CBOICTBO MaTeprasoB
OrpaXxaatoLLen KOHCTPYKLMK
nponyckaTb Bnary noj AeUCTBMeM
Pa3HOCTY NapLManbHbIX AaBNeHUiA
BOASIHOrO Mapa Ha ee HapyXXHoM U
BHYTPEHHEN NOBEPXHOCTSIX

BenununHa, obpaTHas noToky
BOASHOMO Mapa, NpoxoAsLuero yepes
eVHULLY NNoLWaan orpaxaatoLLen
KOHCTPYKUWUM B U30TEPMUYECKMX
YCIOBUSIX B €AMHULYY BPEMEHU NpuU
Pa3HOCTM NapumasbHbIX AaBNEHUI
BHYTPEHHEr0 U HAPY>XHOro BO34yXa B
oavH Mackanb

BennuuHa, ynmcneHHo paBHas
MOBEPXHOCTHOW MNIOTHOCTU
TEMN0BOro MOTOKA NpuW nepenage
TEMMNepaTyp Mexay NMoBepXHOCTLIO 1
OKpY>KaloLLEen Cpeaoi B oauH rpaayc
Llenbcrsi cCOOTBETCTBEHHO ANt
BHYTPEHHEN U HapY>XHOM
noBepxHOCTEN

BennuunHa, obpaTtHas koadhduUmneHTy
TennoobmeHa

BenunumHa, YnMcneHHo paBHast
MOBEPXHOCTHOW MIOTHOCTU
TENNOBOro MOTOKA, NPOXOAALLErO
yepes OrpaXkaAloLLYH0 KOHCTPYKLMIO
NP1 PasHOCTW BHYTPEHHEN W
Hapy>kHOI TeMMepaTyp Bo3ayxa B
oavH rpaayc Lenbcus

BennuunHa, obpaTHasi NOBEPXHOCTHOM
MIOTHOCTX TEM/IOBOrO NMOTOKa,
NPOXOASsILLEro Yepes C/IoM MaTepuana
orpakaaroLen KOHCTPYKLUMK Npu
pa3HOCTM TeMNepaTyp Ha ero
NOBEPXHOCTSX B OAMH rpagayc
Lenbcnsa

CyMMa TEpMUYECKUX COMPOTUBNEHMIA
BCEX C/I0EB MaTepuasnos
OrpaXxaatoLLen KOHCTPYKLMK

BennuunHa, obpatHas koadhduUmneHTy
Tennonepeaayyn orpaxaatoLen
KOHCTPYKUMM

CpenHeB3BeLeHHbIN ko3 dULMEHT
Tennonepeaaymn TENNOTEXHUYECKN
HEOAHOPOAHOW OrpaXkaatoLLEen
KOHCTPYKLMK

BenuunHa, umcneHHo paBHast
CpenHeMy KOHAYKTUBHOMY
TENIIOBOMY NMOTOKY, NPUXOASLLEMYCS
Ha euHWLY NIoLWaaM COBOKYMHOCTU
Hapy>KHbIX OrPaXKAAOLLIMX
KOHCTPYKLUMI 3[aHWs1 NpY Pa3HOCTM
BHYTPEHHEN 1 Hapy)XHOW TeMnepaTyp
BO3ayXa B 0AMH rpaayc Lienscus

M2 -y-Ma/kr

Mz-q-l'la /Mr

BT/(M 2 -°C)

M2 -°C/Bt

BT/(M 2 -°C)

M2 -°C/Bt

M2 -°C/Bt
M2 -°C/Bt

B1/(M 2 -°C)

BT/(M 2 -°C)




3.17

3.18

3.19

3.20

3.21

YcnoBHbIl ko3hdUUMEHT
Tennonepeaayn 34aHus,
YUUTBIBAIOLLMIA TENonoTepu
3a CYeT UHbUNLTPaUUM
BEHTUNALMK

06wmit koaduumeHT
Tennonepeaaymn 3nanHus

MNpuBeneHHoe
CONpOTMBNEHNE
Tennonepegaye
OrpaXxaatoLLen KOHCTPYKLUMK

KoadbduumeHT
TEn0yCBOEHMNS
NOBEPXHOCTU KOHCTPYKLMM

Tennosas nHepuus
OrpaXxaatoLLen KOHCTPYKLUMK

K:’nf

YcnoBHbIl ko3dUUMEHT
Tennonepefayn (Bo3ayx - Bo3ayx) 3a
CYeT nepeHoca TensoTbl BO34YXOM,
punbTpytowmmcs Yepes 0605104Ky
30aHus

BenuuunHa, paBHas cymme
NpuBEAEHHOrO U YC/IOBHOMO

K03 PULMEHTOB Tennonepeaaym
30aHus

BennuunHa, obpaTHas npuBeaeHHOMY
K03 ULMEHTY Tennonepeaaqn
OrpaXxaatoLLen KOHCTPYKLMK

OTHOLLEHWE BENMUMHBI aMMIUTYAb
rapMOHWUYECKUX KOSie6aHuI
MIOTHOCTM TEMJIOBOIO NOTOKaA,
Bbl3BaHHOr0 HEPaBHOMEPHOCTbIO
OTZauym TENOTbI CUCTEMOM
OTOM/IEHUNS, K BEIMYMHE aMMIUTYAb
KonebaHwii TeMnepaTypsbl
BHYTPEHHEN NOBEPXHOCTW Hapy>HOro
orpaxxaeHusi

BennumHa, 4icneHHo paBHas cymme
npou3BeaeHNIn TEPMUYECKIMX
CONPOTMBIIEHNI OTAENbHBIX CIIOEB
OrpaXxaatoLLen KOHCTPYKLUMM Ha

KO3 DULMEHTbI TEMIOYCBOEHUS
MaTepuana 3Tux Crioes

BT/(M 2 -°C)

BT/(M 2 -°C)

M2 -°C/Bt

B1/(M 2 -°C)

4 NOMELLEHNA, NN1OLWAAN U OBBEMDI

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Tennblii Yyepaak

XonoaHblin Yepaak

Texnognosnbe
(TeXHUYeckuiA nossan)

XonoaHbIn noasan

OTannueaeMsblii noasan

OTtannueaemas nsoLiaab
30aHus

MonesHast nnowaab (ans
06LLECTBEHHBIX 3AaHWIA)

P

MpoCTpaHCTBO MeXAY YTENNEeHHbIMA
KOHCTPYKUMAMN KPOB/U, HapPy>XHbIMU
CT€HaMU N NEPEKPLITUEM BEPXHEIO
oTaxa, 060rpeB KOTOpOro
OCYLLUECTBAETCA TEN/IOM BO34YyXa,
yaansaemoro m3 MOMELLEHWI 30aHNS
nocpeacTsom BbITSDKHON BEHTUNSILMN

MpocTpaHCTBO MexXay
HeyTeneHHbIMU KOHCTPYKUMSIMU
KPOB/IN U YTEMNEHHBLIM NEPEKPLITUEM
BEPXHEro 3Taxa, BHYTPEHHWI BO3AYX
KOTOPOro coobLaeTcs ¢ HApYXHbIM
BO34YXOM

MpocTpaHCTBO NoA nepekpbITUEM
nepBoro sTaxa, B KOTOPOM
pa3mMeLLatoTca Tpybonposoael
OTONJIEHMS U ropsHero
BOJOCHabXeHUs

MoaBan, B KOTOPOM OTCYTCTBYIOT
WCTOYHWKW TEN/IOBbLIACNEHNUS U
NMPOCTPaAHCTBO KOTOPOro coobLiaeTcs
C Hapy>XHbIM BO3AYXOM

MoaBsan, B KOTOPOM
npeaycMaTpuBatoTCsl OTOMUTENbHbIE
npv6opbl Ans noaaepxaHus
3aflaHHOM TemMnepaTypbl

Mo CHuM 23-02

To xe




4.8 |Mnowaab Xunbix Ar " 2
romeLLeHui M
4.9 |OTannmeaeMbIin 06beM 7 ! M3
5 MNOKA3ATEJIN 3POEKTUBHOCTU
5.1 |YaenbHbliA pacxoa das Mo CHwul 23-02 2.
TENIOBOW 3HEPruM Ha Zh kbi/(m ™ -2C-cyT),
OTOMNEeHWE 34aHns Kﬂ)K/(M3 °C-cyT)
5.2 | KoapdmumeHT das SddeKTUBHOCTbL NpoLecca -
3HepreTMyeckon Do npeobpasoBaHns NEpBUHHOrO
a(pheKTMBHOCTU cucTeM 04 Tonnmea (ras, HedTb, yronb,
2

OTOMSIEHUS U
TennocHabxeHns

JpeBecHHa v T.4.) B TEMMOTY U
nepeMeLLeH e ee B 34aHWe. JTOT
KO3(DPUUMEHT yUUTLIBAET NOTEPU BO
BCEW CUCTEME TEM/IOCHABKEHMS
(LEHTPaNU30BaHHOM K

[eLEeHTpanm3oBaHHON) 34aHNs

Ta6bnuua B.2 - Yka3aTenb 0603HauyeHuit OCHOBHbIX UHAEKCOB

O603HayeHve Pacwmdposka 0603HaueHns
c - BO3AyLWHas cpefa
ald - BO34yLUIHas Npocsiolka
o - CpefHsis BenuiuHa
& - noAgari, NnoAanosbe
b - NepekpbITUE Noasana
Ew - CTeHbl noaeana
bl - 6anaHc, 6a/KoH
z - MOKpbITHE, NOTOJIOK
ol - paccuMTaHHoe 3HayeHue
fale s - YCNOBHasi pacyeTHas BeNIMYMHa, SHepronoTpebieHve
i - CyTKM, TOYKa pochl
des - MPOEKTHOEe 3HaYeHne
g, axt - KOMMAKTHOCTb, HApYXXHAas Cpeaa Ui orpaxKaeHue
acf - ABEpPU 1 BOpOTa
e - DKBUMBAJIEHTHOE 3HaYeHue
i - non
o - OKHO
g - yepaak
g - MOKPbITWE, KpbllLa Yepaaka
g - yepayHoe NepeKkpbITHe
=A% - CTEeHbl Yepaaka
. - Tennora
hi - TENSIONOTEPU NOMELLEHMS
har - FOPU30HT
et - oTOn/IEHNE
i, il - BHYTPEHHSS cpeaa
i - LLEJTOYMCIIEHHOE MEepeYmncrieHmne




ven
vE

1,23, ..

A, b

- Tennonsonauunsa

- MHUNBTPALMOHHAs COCTaBSOLLAN
- KOHCTpYKUMS

- nowaapb Xunas
- 3IEMEHT OrpaXxKaatoLLen KOHCTPYKLUMM, NpeaenibHoe LienoYncieHHoe
3HauyeHue
- MaKCMMaJlbHOE 3HaYeHue
- MMHUMAJIbHOE 3HaYeHue
- HOpPMaTMBHOE 3HAYeHWe, NPeAenbHOe LIENIOYMCTIEHHOE 3HaYeHe

- HOpMaTMBHOE 3HayeHne, 0603HaYeHWe rpagyca, nokasaresb B
CYXOM COCTOSAHUU

- BOASIHOM nap, arpeccuBHasi cpesa
- NpUBEAEHHOE 3HAYEHNE
- TpebyeMoe 3HaueHue
- CONTHEYHas paavaums, FpyHT
- HapYy>KHasi, BHYTPEHHSS1 MOBEPXHOCTN COOTBETCTBEHHO
- 3€HUTHbIN hOHapb
- CYMMapHoe 3HayeHue
- TeMmnepaTypa
- TPaHCMUCCUOHHAs COCTaBANsIoLLas!
- obbvem
- BEHTUNISILMOHHAsH COCTaBNSOLLAs!
- NaponpoHuLaHue
- CTEHa, MNoKasaTesb BO B/IaXKHOM COCTOSIHUM
- roa
- TemMnepaTypa NOBEPXHOCTH
- NopsiAKoOBast HyMepauusi CUMBOSIA
- HaMMEHOBaHMWe YCNOBUIA 3KCMJTyaTaumm




NMPUNOXEHUE B
(o6s3aTenbHOE)
METOOWKA ONPEQENEHUA CYMMAPHOW CONMHEYHON PAOUALIUM NPU
OEUCTBUTENbHbIX YCNOBUAX OBNTAYHOCTU 3A OTONMUTENbHbLIV NEPUOL

B.1 CymMMapHas (npsiMast MtoC paccesiHHast) CONHEYHast paavaumsl Ha FOpyU30HTasIbHYIO MOBEPXHOCTb (MOKPLITHE,

hor 2 N N
3eHUTHble hoHapy) [ , MI>k/M™ | npu AenCTBUTENbHBIX YCII0BUSIX 061a4HOCTM 3a OTONWUTENbHLIA Nepuoa Ans

KJ/IMMaTMYECKOro paiioHa CTpOMTENLCTBA onpeaensercs no gopmyne

e ol (B.1)

=1
hor o
roe Qz- - CYMMapHas COMIHeYHas paavaums Ha roOpuU3oHTasIbHYO NOBEPXHOCTb NPY AENCTBUTENbHBIX YCITOBUSX

. 2
obnayHoCcTn Ang I -ro Mecsua OTonuMTeNbHOro nepuoaa, MIHx/M ™, NpMHMMaeTCs Mo AaHHbIM Tabnumubl 1.10 "Hay4yHo-
npuknagHoro cnpasovHuka no kaumaty CCCP. Cepusa 3. MHoroneTHue fdaHHble". Yactu 1-6, Bbin.1-34. - CaHKT-
MeTepbypr: M'apomeTeonsaat, 1989-1998;

# - UNCNIO MeCsILEB OTOMUTENBLHOMO NepUoaa CO CpeaHECYTOHHOM TeEMNEPaTYPOi HAapYXXHOrO BO3AyXa, paBHOW U
Hwke 8 °C, onpegensieMoe Mo MeToAdy, M3noXeHHoMy B CnpaBodyHoM nocobum k CHull "CrpouTtenbHas
knumatonorus” (M.: Ctponnsaat, 1990).

B.2 CyMmmapHas (npsiMasl, paccesiHHasi W OTpaXeHHasl) COSIHEeYHas paavaumsi Ha BEpPTUKAsbHYIO MOBEPXHOCTb

Ve 2 N o
(CTeHbl U OKHA) Qj , MIOx/M™, npu [encTBUTENbHBIX YCNOBMSIX 06M1a4YHOCTM 3@ OTOMUTENbHLIN Nepuog

onpezenserca no dopmyne

m m

var var var var par

Qj =3 =3 (SJ.!. + D+ R ):
=1 =1

Az

= (Sf"”’k#. + Dffer 24 Qfer oo fznn), (B.2)

1

1l
—_

ver o
rape S_,i"l. - NpsMasa COJIHEYHad paauvauna Ha BEPTUKA/IbHYHO MOBEPXHOCTb NMPU AEUCTBUTEJIbHbLIX YCNIOBUAX

. - 2
06/1a4HOCTH B I -M MecsiLe OTOMNUTENbHOMO nepuoaa ana _f -u OpueHTauuu, MIx/m ™ ;

var var
D!- , R: - paccesiHHass W OTPaXeHHas CONMHeYyHas pagvauMsl Ha BEPTUKANbHYO MOBEPXHOCTb Mpu
N . 2
OEVCTBUTENbHBIX YCI0BUSIX 061a4YHOCTU B I -M MecsiLe oTonuTebHOro nepuoda, MIx/m ™ ;
Shor Dhor
S i - NpsAMas W paccesiHHasl COMHeYHas paavauMs Ha TOPU3OHTASIbHYID MOBEPXHOCTb MNpuU
N . 2
OEVCTBUTENbHBIX YCIOBUSIX 06M@YHOCTM B I-M Mecsue OTOnuUTenbHOro nepuoga, MIDx/M™, nmpuHUMAloTCs no

[laHHbIM Tabnuy 1.8, 1.9 cNpaBoYHMKA, NOUMEHOBAHHOMO B B.1;

M, ihor - TO Xe, 4TO U B hopmyne (B.1);

ool o .
.t‘ﬂ,- - anbbeno aesTensbHOM NOBEPXHOCTU B I -M MecsiLe OTONUTENBHOMO nepuoaa, %, NPMHUMAETCS Mo AaHHLIM

Tabnuubl 1.10 cnpaBoYHKUKE, NOMMEHOBAHHOIO B B.1;

"?('-Ej' - KOB(b(bMLI,MeHT nepecyeTa I'IpﬂMOl‘;i CONHEYHOW paanauunn C FOpM3OHTa}'IbHOI71 NMOBEPXHOCTU Ha BEPTUKAIbHYIO

i -ro Mecsia OTOMMUTENbHOro Nepuoaa ANs _f -1 OpUEHTaLMM, NPUHMMAETCS MO AaHHLIM Tabnuubl B.2.

MpuMep pacueTta

Onpenenntb KOMIMYECTBO CYMMApHOM COSIHEYHOW paavaumu Mnpu  AeUCTBUTENbHLIX YC/IOBUAX 0B6/1a4yHOCTH,
nocTynatwollen Ha dacagbl CEBEPO-BOCTOYHOM M 1Or0-3aMafHOM OpWEHTaLMW XWIoro 3aaHus B r.TBepu 3a

OTOMUTENbHBIA NEPUOA (Zg; =218 cyT).

OnpenenuM, Kakue Mecsilbl B rofly BK/IHOYAET OTOMUTENbHBIM nepuog B r. Teepu. Mo AaHHbIM Tabnuubl 3 CHuM
23-01 ycTaHaBNMBaeM MecCsiLibl CO CpeAHen MECSYHOM TEMMNEPATYpOM Hapy»XHOro Bo3adyxa, paBHOM M Hke 8 °C. 3To
- 9HBapb, ¢eBpanb, MapT, anpesb, OAHW CYTKM Masi, NSTb CYTOK CEHTS6psl, okTsa6pb, HOosA6pb, Aekabpb. Konnyectso
nocrynatowien Ha dacagbl CONHEYHON paavaummn onpegenum no dopmyne (B.2). PesynbTaThl pacyeTa CBEAEHbLI B



hor
Tabnuuy B.1. KonoHku 2, 7, 9, 10 3anofHSAOTCA MO AaHHbIM CMpaBOYHWMKA, MOMMEHOBAHHOMO B B.1 (S!- - no

Tabnuvue 1.8, D!-hor - no Tabnwuue 1.9, QI:FJI:'?' n A

OCTasIbHbIX KOJIOHKAX BbINOJHSOTCS apudMeTndeckue AencTeus no gopmyne (B.2).

- no Tabnuue 1.10). KonoHku 3, 4 (k;,'i" ) - no Tabnuue B.2. B

MpvMeyaHue - Tak Kak AaHHble MO CONHEYHONW paauaumm ansi r.TBEPU OTCYTCTBYIOT, TO 6blIM NPUHSATLI AaHHbIE
no 6vkaieMy KIMMaTUYEeCKOMY NMYHKTY - I.Topxka, 57° c.u.

Ta6bnuua B.1
Mecsiubl PacueTHble XapakTePUCTMKM CONTHEYHOMN paanaummn Ans onpeaeneHvs Konm4ecTsa
OTONWUTENBHOrO | CYMMapHOW CONTHEYHOM paanaLiMM Ha BEPTUKasbHYO NMOBEPXHOCTL Mo dopmyne (B.2)
nepuosa
S;‘mr ' ky. S;_er ' thor D}yer Qﬁhor A!!:cza’ River ' !}Jer '
M/ > Mk/m > Mﬂ;'d M/ >
M
CB |03 | CB | 103 M/M 2 % CB | 103
1 2 3 4 5 6 7 8 9 10 11 12 13
SlHBapb 15 - 14,15 - 62,2 47 23,5 61 76 23,2 47 | 109
®eBpanb 46 0,05(2,32| 2,3 | 106,7 | 88 44 135 77 52 98 | 203
MapTt 108 0,14 11,35|15,1| 145,8 | 184 92 292 71 104 | 211 | 342
Anpenb 170 0,22 10,84 |37,4|142,8 | 224 | 112 394 31 61 210 | 316
Mait,1 cyT 9 12
CeHTs6pb, 5 cyT 22 | 40
OkT6pb 32 0,09 1,72| 2,9 55 85 42,5 117 27 15,8 61 | 113
Hos6pb 8 0,02 13,18| 0,2 | 25,4 40 20 49 47 11,5 32 57
[Jexabpb 2 - 4,9 - 9,8 30 15 32 69 11 26 36
3a otonuTenbHbIN Nepuoa| 716 | 1228

Ta6nuua B.2 - KoacdduumneHTt k;,'i" nepecyeTa NpsiMOi COJIHEYHOW paAvaLuKn C rOPU3OHTaIbHOM
MOBEPXHOCTU Ha BEPTUKAJIbHYIO

Ipaaychbl Mecsubl
C.LU.
Clon m ow v v v v x| x| ox | ox
HOxHas opueHTauus
37 197 | 1,37 | 085 | 046 | 024 |016/| 019 | 034 | 065 | 1,14 | 1,71 | 2,13
38 2,00 | 1,40 088 @ 047 | 026 | 017 020 | 035 | 0,67 | 1,16 | 1,73 | 2,23
40 215 | 1,50 092 @ 051 | 0,28 | 019 023 | 039 | 0,71 | 1,20 | 1,85 | 2,40
42 225 | 1,60 1,00 054 | 030 | 022 026 | 043 | 0,75 | 1,30 | 2,05 | 2,60
44 250 | 1,70 | 1,03 | 0,60 | 0,33 | 0,24 0,28 | 047 | 0,80 | 1,45 | 2,20 | 2,80
46 285 | 1,85 1,08 0,63 | 036 | 028 032 | 051 | 0,86 | 1,50 | 2,40 | 3,10
48 3,20 | 2,00 1,20 | 0,68 | 040 | 030 035 | 054 | 0,93 | 1,60 | 2,60 | 3,60
50 350 | 2,20 1,30 | 0,73 | 044 | 0,34 038 | 060 | 1,00 | 1,75 | 2,90 | 4,10
52 40 | 235 | 1,40 | 0,78 | 048 | 0,37 041 | 064 | 1,08 | 1,85 | 3,20 | 4,70
54 450 | 2,55 | 1,50 | 0,84 | 052 | 040 | 044 | 068 | 1,17 | 2,00 | 3,70 | 540
56 515 | 2,80 | 1,55 @ 0,90 | 0,55 | 0,44 048 | 074 | 1,26 | 2,20 | 420 | 6,10
58 6,00 | 310 1,75 0,97 | 0,60 | 0,48 052 | 0,78 | 1,33 | 2,40 | 4,80 | 7,20
60 720 | 350 1,85 1,03 | 0,64 | 050 056 | 083 | 1,44 | 2,60 | 550
62 400 | 2,00 | 1,10 @ 067 |054| 059 | 088 | 1,56 | 3,00 | 6,65
64 490 | 230 | 1,19 | 071 | 057 | 061 | 094 | 1,68 | 3,40




66 6,00 | 2,50 | 1,26 0,76 | 0,60 | 0,66 1,00 1,84 | 4,00
68 7,30 | 2,85 | 1,35 0,82 | 0,62 | 0,69 1,04 2,02 | 4,50
70 3,20 | 1,44 0,86 | 0,64 | 0,72 1,10 2,20 | 5,35
72 355 | 1,55 0,92 | 0,66 | 0,73 1,16 2,40
74 4,00 | 1,65 0,98 | 0,70 | 0,77 1,22 2,60
76 4,65 1,74 1,04 | 0,712 | 0,79 1,33 2,74
78 5,25 1,81 1,08 | 0,72 | 0,82 1,44 2,86

HOro-BocroyHasi opMeHTaums
37 1,35 | 1,00 | 0,70 | 0,55 0,40 | 0,34 | 0,30 0,42 0,66 | 0,90 | 1,35 | 1,70
38 1,35 | 1,00 | 0,70 | 0,55 0,40 | 0,34 | 0,31 0,43 0,66 | 0,92 | 1,35 | 1,70
40 1,40 | 1,05 | 0,75 | 0,56 0,41 | 0,35 | 0,34 0,45 0,70 | 0,97 | 1,40 | 1,70
42 1,50 | 1,25 | 0,80 | 0,58 0,44 | 0,36 | 0,37 0,49 0,72 | 1,01 | 1,45 | 1,75
44 1,70 | 1,20 | 0,85 | 0,62 0,45 | 0,37 | 0,40 0,52 0,75 | 1,08 | 1,55 | 1,90
46 185 | 1,30 | 0,90 | 0,65 0,49 | 0,39 | 0,42 0,55 0,79 | 1,17 | 1,65 | 2,15
48 2,05 | 1,40 | 0,95 | 0,70 0,50 | 0,41 | 0,46 0,59 0,81 | 1,25 | 1,80 | 2,50
50 230 | 1,55 | 1,00 | 0,75 0,53 | 0,45 | 0,49 0,62 0,86 | 1,35 | 2,00 | 2,90
52 2,65 | 1,70 | 1,20 | 0,79 0,55 | 0,49 | 0,51 0,65 0,93 | 1,47 | 2,25 | 3,30
54 3,10 | 1,80 | 1,20 | 0,84 0,60 | 0,52 | 0,54 0,69 1,01 | 159 | 2,55 | 3,75
56 3,60 | 200 | 1,25 | 0,88 0,61 | 0,56 | 0,57 0,72 1,10 | 1,72 | 2,90 | 4,30
58 420 | 2,20 | 1,35 | 0,93 0,65 | 0,58 | 0,59 0,77 1,19 | 1,87 | 3,40 | 5,00
60 510 | 2,45 | 1,45 | 0,97 0,69 | 0,60 | 0,60 0,80 1,26 | 2,08 | 3,95
62 2,80 | 1,60 1,02 0,71 | 0,62 | 0,62 0,84 1,35 | 2,34 | 4,75
64 3,30 | 1,70 1,06 0,75 | 0,63 | 0,65 0,87 1,44 | 2,64
66 4,00 | 1,85 1,12 0,78 | 0,64 | 0,67 0,91 1,55 | 3,00
68 4,95 | 2,10 1,18 0,80 | 0,65 | 0,69 0,95 1,65 | 3,39
70 2,30 1,26 0,84 | 0,66 | 0,71 1,00 1,77 | 3,85
72 2,60 1,35 0,87 | 0,69 | 0,72 1,04 1,90
74 2,95 1,45 0,90 | 0,70 | 0,75 1,10 2,00
76 3,45 1,58 0,94 | 0,70 0,77 1,15 2,12
78 4,20 1,75 0,96 | 0,71 0,78 1,24 2,25

HOro-3anagHas opMeHTauus
37 1,50 | 1,05 | 0,75 | 0,47 0,30 | 0,30 | 0,35 0,45 0,60 | 0,79 | 1,10 | 1,45
38 1,50 | 1,05 | 0,80 | 0,50 0,35 | 0,31 | 0,35 0,46 0,64 | 081 1,15 | 1,50
40 1,60 | 1,20 | 0,80 | 0,53 0,40 | 0,33 | 0,36 0,49 0,65 | 0,90 | 1,30 | 1,63
42 1,70 | 1,20 | 0,81 | 0,55 0,40 | 0,36 | 0,39 0,50 0,70 | 0,99 | 150 | 1,75
44 1,80 | 1,30 | 0,90 | 0,59 0,45 | 0,38 | 0,40 0,52 0,75 | 1,07 | 1,60 | 1,90
46 2,05 | 1,40 | 0,92 | 0,62 0,47 | 0,40 | 0,41 0,55 0,78 | 1,15 | 1,75 | 2,15
48 235 | 1,60 | 1,03 | 0,65 0,47 | 0,41 | 0,43 0,59 0,83 | 1,23 | 1,90 | 2,55
50 250 | 1,70 | 1,20 | 0,69 0,50 | 0,42 | 0,45 0,61 0,84 | 1,30 | 2,10 | 2,95
52 285 | 1,85 | 1,20 | 0,72 0,50 | 0,46 | 0,49 0,63 0,95 | 1,40 | 2,30 | 3,40
54 3,30 | 2,00 | 1,25 | 0,77 0,55 | 0,48 | 0,50 0,68 1,00 | 1,52 | 2,65 | 3,95
56 3,80 | 220 | 1,30 | 0,81 0,58 | 0,50 | 0,53 0,72 1,05 | 1,65 | 3,00 | 4,45
58 450 | 2,45 | 1,40 | 0,86 0,60 | 0,52 | 0,56 0,77 1,13 | 1,79 | 3,35 | 5,35
60 520 | 2,80 | 1,50 | 0,90 0,63 | 0,54 | 0,58 0,81 1,20 | 1,95 | 3,80
62 325 | 1,70 | 0,97 0,65 | 0,56 | 0,61 0,86 1,25 | 2,15 | 4,55
64 3,90 | 1,90 1,04 0,68 | 0,60 | 0,65 0,90 1,39 | 2,45
66 4,75 | 2,10 1,11 0,76 | 0,64 | 0,70 0,97 1,50 | 2,85
68 5,60 | 2,30 1,21 0,82 | 0,67 | 0,73 1,02 1,65 | 3,33




70 2,55 1,30 0,88 | 0,71 | 0,75 1,09 1,80 | 3,85
72 2,80 1,42 0,9 | 0,73 | 0,78 1,16 1,95
74 3,10 1,52 0,95 | 0,75 | 0,79 1,26 2,12
76 3,40 1,62 0,97 | 0,76 | 0,80 1,37 2,30
78 4,00 1,73 1,00 | 0,77 | 0,82 1,50 2,45

BocTtouHas opueHTauua™

* B nepuoa ¢ HOsSI6psi N0 MapT KO3 OULMEHTbI k{i" npuBeaeHbl Ans 3anaaHon Cubupu n CpeaHeit Asum; ans

EBponelickoi Tepputopun Poccum n BoctouHon Cubmpm koadduumeHTsl k;,'i" npueeaeHsbl B Tabnuue B.3.

37 0,52 | 0,46 | 0,40 0,42 0,42 | 0,39 0,44 0,40 0,45 | 0,50 | 0,42 | 0,54
38 0,52 | 0,48 | 0,42 0,43 0,42 | 0,39 0,44 0,40 0,45 | 0,50 | 0,44 | 0,54
40 0,55 | 0,50 | 0,46 0,44 0,42 | 0,40 0,44 0,41 0,46 | 0,50 | 0,48 | 0,54
42 0,58 | 0,52 | 0,50 0,45 0,42 | 0,40 0,44 0,42 0,46 | 0,50 | 0,54 | 0,55
44 0,60 | 0,54 | 0,53 0,47 0,42 | 0,42 0,44 0,43 0,48 | 0,52 | 0,59 | 0,62
46 0,63 | 0,57 | 0,58 0,48 0,44 | 0,43 0,44 0,45 0,50 | 0,56 | 0,61 | 0,72
48 0,65 | 0,62 | 0,60 0,50 0,46 | 0,44 0,46 0,48 0,54 | 0,58 | 0,64 | 0,80
50 0,68 | 0,65 | 0,61 0,53 0,48 | 0,46 0,47 0,49 0,56 | 0,62 | 0,66 | 0,86
52 0,70 | 0,67 | 0,62 0,55 0,50 | 0,47 0,48 0,51 0,60 | 0,64 | 0,69 | 0,90
54 0,71 | 0,70 | 0,63 0,56 0,52 | 0,50 0,50 0,53 0,62 | 0,67 | 0,72 | 0,92
56 0,72 | 0,73 | 0,64 0,58 0,54 | 0,52 0,53 0,56 0,64 | 0,68 | 0,76 | 0,94
58 0,74 | 0,78 | 0,64 0,61 0,57 | 0,54 0,54 0,57 0,66 | 0,70 | 0,80 | 0,96
60 0,76 | 0,87 | 0,66 0,64 0,59 | 0,56 0,56 0,58 0,68 | 0,72 | 0,86
62 0,96 | 0,70 0,66 0,60 | 0,58 0,57 0,60 0,72 | 0,78 | 0,91
64 1,04 | 0,76 0,69 0,62 | 0,59 0,58 0,62 0,76 | 0,88
66 1,14 | 0,84 0,72 0,64 | 0,60 0,59 0,64 0,80 | 1,00
68 1,20 | 0,92 0,74 0,65 | 0,61 0,60 0,66 0,84 | 1,15
70 1,00 0,78 0,66 | 0,62 0,60 0,70 0,88 | 1,32
72 1,10 0,84 0,69 | 0,63 0,62 0,74 0,92 | 1,52
74 1,25 0,91 0,72 | 0,64 0,64 0,78 0,94 | 1,76
76 1,44 1,02 0,76 | 0,65 0,66 0,82 0,96
78 1,66 1,15 0,78 | 0,66 0,68 0,86 1,00

AanbHuii BocTok (BOCTOUHasi opueHTauus)
44 0,54 | 0,57 | 0,43 0,44 0,40 | 0,31 0,29 0,38 0,50 | 0,52 | 0,58 | 0,61
46 0,60 | 0,60 | 0,49 0,46 0,42 | 0,36 0,35 0,43 0,52 | 0,56 | 0,65 | 0,66
48 0,64 | 0,62 | 0,55 0,49 0,44 | 0,40 0,40 0,47 0,53 | 0,60 | 0,70 | 0,76
50 0,70 | 0,66 | 0,62 0,52 0,47 | 0,44 0,42 0,48 0,55 | 0,63 | 0,80 | 0,88
52 0,74 | 0,68 | 0,68 0,54 0,50 | 0,45 0,43 0,49 0,57 | 0,68 | 0,91 | 1,00
54 0,78 | 0,71 | 0,74 0,56 0,51 | 0,46 0,42 0,50 0,58 | 0,72 | 1,06 | 1,42
56 0,84 | 0,74 | 0,80 0,58 0,52 | 0,46 0,40 0,50 0,60 | 0,78 | 1,22 | 1,24
58 0,88 | 0,77 | 0,86 0,60 0,54 | 0,46 0,47 0,50 0,62 | 0,88 | 1,48 | 1,36
60 0,93 | 0,80 | 0,92 0,63 0,55 | 0,46 0,47 0,51 0,66 | 1,04

3anaaHas opueHTauusa™

* [ins paiioHa JanbHero Boctoka KoachduumeHTbI fcy- C VIIOHS MO aBryCT NpuBeAeHbl B Tabnumue B.4.

37 0,54 | 0,50 | 0,46 0,36 0,34 | 0,34 0,40 0,40 0,42 | 0,38 | 0,42 | 0,54
38 0,54 | 0,50 | 047 0,38 0,34 | 0,34 0,40 0,40 0,42 | 0,40 | 0,44 | 0,54
40 0,56 | 0,51 | 048 0,40 0,35 | 0,34 0,40 0,42 0,43 | 0,42 | 0,48 | 0,54




42 058 | 052 | 050 | 042 | 0,36 | 0,35 | 0,40 042 | 044 | 0,46 | 0,54 | 0,55
44 0,60 | 052 | 053 | 043 | 0,38 | 0,36 | 0,40 042 | 045 | 0,48 | 0,59 | 0,62
46 064 | 057 | 058 | 044 | 0,39 | 0,37 | 042 042 | 046 | 0,52 | 0,61 | 0,72
48 0,70 | 0,62 | 0,60 | 0,46 | 0,40 | 0,38 | 0,42 042 | 0,48 | 0,55 | 0,64 | 0,80
50 0,75| 0,69 | 061 | 047 | 042 | 0,40 | 043 0,44 | 0,50 | 0,58 | 0,66 | 0,86
52 080 | 0,77 | 062 | 048 | 043 | 0,42 | 0,44 0,46 | 0553 | 0,60 | 0,69 | 0,90
54 086 | 086 | 063 | 050 | 045 | 0,44 | 045 0,48 | 056 | 0,64 | 0,72 | 0,92
56 094 | 098 | 064 | 052 | 0,46 | 0,46 | 0.47 052 | 0,58 | 0,68 | 0,76 | 0,94
58 1,06 | 1,08 | 0,64 | 054 | 0,48 | 0,47 | 0,48 0,54 | 0,60 | 0,70 | 0,80 | 0,96
60 1,19 | 1,18 | 0,66 | 0,56 | 0,50 | 0,49 | 0,52 0,56 | 0,62 | 0,74 | 0,86
62 1,29 | 0,70 | 059 | 0,54 | 0,54 | 0,54 0,58 | 0,66 | 0,78 | 0,91
64 1,40 | 0,76 | 0,64 | 0,58 | 0,56 | 0,56 0,62 | 0,72 | 0,86
66 152 | 0,84 | 0,70 | 0,60 | 0,60 | 0,60 0,68 | 0,78 | 0,94
68 162 | 092 | 0,78 | 0,66 | 0,64 | 0,64 0,72 | 0,84 | 1,08
70 1,00 | 086 | 0,70 | 0,67 | 0,68 0,80 | 0,88 | 1,30
72 1,10 | 0,92 | 0,76 | 0,71 | 0,72 0,88 | 0,92 | 1,66
74 1,25 | 100 | 0,80 | 0,74 | 0,76 0,95 | 0,96
76 1,44 | 109 | 0,80 | 0,76 | 0,77 1,02 1,00
78 166 | 1,15 | 0,80 | 0,76 | 0,77 1,04 1,01

[anbHnii BocTok (3anagHas opueHTauus)
44 056 | 0,54 | 049 | 044 | 0,40 | 0,49 0,49 0,46 | 0,50 | 0,55 | 0,56 | 0,62
46 0,63 | 0,60 | 053] 046 | 0,42 | 0,48 0,48 0,50 | 0,52 | 0,56 | 0,58 | 0,64
48 069 | 0,66 | 057 | 049 | 0,44 | 048 0,48 053 | 0,53 | 0,56 | 0,59 | 0,68
50 0,75 | 0,71 062 | 052 | 0,47 | 0,48 0,48 055 | 0,55 | 0,57 | 0,60 | 0,74
52 081 | 0,77 (066 | 054 | 0,50 | 0,48 0,48 0,56 | 0,57 | 0,58 | 0,62 | 0,80
54 0,87 | 083 |0,70| 056 | 0,51 | 0,48 0,48 0,57 | 0,58 | 0,59 | 0,66 | 0,86
56 094 | 089 |0,74| 058 | 0,52 | 0,48 0,49 0,58 | 0,60 | 0,60 | 0,70 | 0,92
58 1,00 | 095 |0,78| 0,60 | 054 | 0,48 0,50 059 | 0,62 | 0,60 | 0,75 | 1,00
60 1,06 | 1,04 | 082| 063 | 055 | 0,48 0,52 0,60 | 0,66 | 0,61

CeBepo-BOCTOYHasA OopUeHTauua™

* [Ins oKHbIX palioHoB [JanbHero BocToka koadbuumeHTb k;,'i" npueeaeHsbl B Tabnvue B.5.
37 0,04 | 0,06 | 0,12 | 0,19 | 0,22 | 0,26 0,23 0,21 0,16 | 0,11 | 0,07 | 0,03
38 0,04 | 0,06 | 0,12 | 0,19 | 0,22 | 0,26 0,23 0,21 0,16 | 0,11 | 0,07 | 0,03
40 0,03 | 006 | 0,12 | 0,19 | 0,22 | 0,26 0,24 0,21 0,16 | 0,10 | 0,06 | 0,02
42 0,02 | 0,06 | 0,12 | 0,19 | 0,23 | 0,26 0,24 0,21 0,16 | 0,20 | 0,05 | 0,01
44 0,02 | 0,06 | 0,12 | 0,20 | 0,23 | 0,27 0,25 0,21 0,16 | 0,09 | 0,04 | 0,01
46 0,02 | 0,06 | 0,13 | 0,20 | 0,24 | 0,27 0,25 0,22 0,16 | 0,09 | 0,04 | 0,01
48 0,01 | 0,06 | 013 | 0,20 | 0,25 | 0,28 0,26 0,22 0,16 | 0,09 | 0,03 | 0,01
50 0,01 | 0,06 | 0,13 | 0,20 | 0,26 | 0,28 0,27 0,23 0,16 | 0,09 | 0,03 | 0,01
52 0,01 | 006 | 0,13 | 0,21 | 0,27 | 0,29 0,28 0,24 0,16 | 0,09 | 0,02 | 0,01
54 0,01 | 0,06 | 0,14 | 0,21 | 0,28 | 0,30 0,29 0,25 0,16 | 0,09 | 0,02 | 0,01
56 0,01 | 005 | 014 | 022 | 0,29 | 0,31 0,30 0,25 0,17 | 0,09 | 0,02
58 0,05 | 0,14 | 0,23 | 0,31 | 0,32 0,31 0,26 0,18 | 0,09 | 0,02
60 0,04 | 0,14 | 024 | 0,32 | 0,33 0,32 0,27 0,18 | 0,09 | 0,02
62 0,04 | 015 | 025 | 0,34 | 0,35 0,33 0,28 0,19 | 0,09
64 0,03 | 0,15 | 0,26 | 0,36 | 0,37 0,35 0,29 0,20 | 0,09
66 0,03 | 0,16 | 0,27 | 0,38 | 0,39 0,37 0,30 0,21 | 0,09




68 0,03 | 0,17 | 0,29 | 0,40 | 0,42 0,41 0,32 0,23 | 0,09
70 0,18 | 031 | 0,42 | 0,46 0,46 0,35 0,25 | 0,10
72 019 | 034 | 0,44 | 0,50 0,52 0,38 0,27 | 0,10
74 0,20 | 0,38 | 0,46 | 0,55 0,57 0,42 0,29
76 022 | 044 | 0,48 | 0,60 0,62 0,45
78 023 | 048 | 0,50 | 0,65 0,67 0,48

CeBepo-3anafHasi oOpMeHTaum
37 0,06 | 0,06 | 0,12 | 0,27 | 0,20 | 0,22 0,25 0,20 | 0,14 | 0,07 | 0,05 | 0,03
38 0,05 | 0,06 | 0,12 | 0,27 | 0,20 | 0,22 0,25 0,20 | 0,14 | 0,07 | 0,05 | 0,02
40 0,04 | 0,06 | 0,12 | 0,27 | 0,21 | 0,23 0,25 0,20 | 0,15 | 0,08 | 0,04 | 0,02
42 0,03 | 0,06 | 0,13 | 0,18 | 0,21 | 0,23 0,23 0,20 | 0,15 | 0,08 | 0,04 | 0,01
44 0,02 | 0,06 | 0,13 | 0,18 | 0,22 | 0,23 0,23 0,21 | 0,15 | 0,08 | 0,04 | 0,01
46 0,02 | 0,06 | 0,13 | 0,18 | 0,22 | 0,23 0,23 0,21 | 0,15 | 0,08 | 0,04 | 0,01
48 0,02 | 0,06 | 0,14 | 0,29 | 0,23 | 0,25 0,25 0,21 | 0,16 | 0,08 | 0,03 | 0,01
50 0,02 | 0,06 | 0,14 | 0,19 | 0,23 | 0,26 0,25 0,21 | 0,16 | 0,08 | 0,03 | 0,01
52 0,02 | 0,06 | 0,15 | 019 | 0,23 | 0,26 0,25 0,22 | 0,16 | 0,08 | 0,03 | 0,01
54 0,02 | 0,06 | 0,15 | 0,20 | 0,24 | 0,27 0,25 0,22 | 0,16 | 0,08 | 0,02 | 0,01
56 0,02 | 0,06 | 0,16 | 0,20 | 0,25 | 0,28 0,26 0,23 | 0,16 | 0,08 | 0,02
58 0,02 | 0,06 | 0,16 | 0,21 | 0,26 | 0,29 0,27 0,24 | 0,16 | 0,08 | 0,01
60 0,05 | 0,17 | 0,22 | 0.27 | 0,31 0,29 0,26 | 0,17 | 0,07 | 0,01
62 0,05 | 0,17 | 0,23 | 0,29 | 0,33 0,32 0,27 | 0,18 | 0,07
64 0,05 | 0,18 | 0,25 | 0,31 | 0,37 0,35 0,29 | 0,19 | 0,07
66 0,05 | 0,19 | 0,27 | 0,35 | 0,42 0,39 0,32 | 0,20 | 0,07
68 0,05 | 0,20 | 0,30 | 0,39 | 0,47 0,44 0,35 | 0,22 | 0,07
70 0,21 | 0,33 | 0,44 | 0,52 0,49 0,39 | 0,24 | 0,07
72 0,23 | 0,37 | 0,49 | 0,57 0,55 0,43 | 0,27 | 0,07
74 0,24 | 043 | 054 | 0,62 0,61 0,48 | 0,29
76 0,26 | 052 | 0,60 | 0,67 0,66 0,52
78 0,28 | 0,63 | 0,66 | 0,71 0,70 0,57

CeBepHasi opyeHTauus

37 0,01 | 0,04 | 0,08 | 0,06 | 0,02
38 0,01 | 0,04 | 0,08 | 0,06 | 0,02
40 0,01 | 0,04 | 0,08 | 0,06 | 0,02
42 0,01 | 0,04 | 0,08 | 0,06 | 0,02
44 0,02 | 0,05 | 0,08 | 0,07 | 0,02
46 0,02 | 0,05 | 0,09 | 0,07 | 0,02
48 0,02 | 0,05 | 0,09 | 0,08 | 0,03
50 0,02 | 0,06 | 0,20 | 0,08 | 0,03
52 0,02 | 0,06 | 0,11 | 0,09 | 0,03
54 0,02 | 0,07 | 0,22 | 0,09 | 0,04
56 0,02 | 0,08 | 0,22 | 0,10 | 0,04
58 0,02 | 0,09 | 0,23 | 0,11 | 0,05
60 0,02 | 0,09 | 0,24 | 0,12 | 0,06
62 0,03 | 0,11 | 0,28 | 0,14 | 0,07
64 0,03 | 0,24 | 0,23 | 0,18 | 0,08
66 0,04 | 0,17 | 0,28 | 0,22 | 0,09
68 0,06 | 0,20 | 0,34 | 0,28 | 0,11
70 0,07 | 0,24 | 040 | 0,35 | 0,15




72 0,09 | 0,30 | 0,47 | 0,41 0,19
74 0,13 | 0,38 | 0,54 | 0,47 0,23
76 0,22 | 0,48 | 0,58 | 0,53 0,27
78 0,30 | 0,55 | 0,61 | 0,57 0,29
Ta6bnuua B.3
Ipaaychl BocTo4yHas opueHTaums Ipaaychbl 3anagHas opueHTaums
C.. C..
Mecsubl Mecsubl
Con L m | ox | x Cooon | ox | ox
EBponeiickasa Tepputopusa Poccum
46 0,46 0,40 0,38 | 0,51 | 0,46 42 0,56 0,54 0,48 | 0,51 | 0,46
44 0,52 0,44 0,42 | 0,54 | 0,50 44 0,62 0,56 0,52 | 0,54 | 0,54
46 0,57 0,47 0,44 | 0,56 | 0,56 46 0,69 0,60 0,56 | 0,56 | 0,64
48 0,62 0,51 0,48 | 0,59 | 0,64 48 0,76 0,64 0,59 | 0,59 | 0,75
50 0,68 0,54 0,52 | 0,64 | 0,72 50 0,83 0,66 0,62 | 0,64 | 0,85
52 0,74 0,58 0,56 | 0,69 | 0,83 52 0,88 0,70 0,66 | 0,69 | 0,93
54 0,79 0,62 0,60 | 0,76 | 0,92 54 0,92 0,76 0,70 | 0,76 | 0,96
56 0,84 0,66 0,64 | 0,83 | 0,90 56 0,94 0,84 0,72 | 0,83 | 0,94
58 0,90 0,70 0,66 | 0,92 | 0,90 58 0,96 0,94 0,76 | 0,92 | 0,94
60 0,96 0,74 0,66 1,03 60 1,00 1,06 0,81 | 1,03
62 0,78 0,66 62 1,20 0,88
64 0,84 0,66 64 1,38 1,00
66 0,66 66 1,06
Ta6bnuua B.4
paaychl BocTo4yHas opueHTaums Ipagycel c.Lw. 3anagHas opveHTaums
c.w
Mecsubl Mecsubl
Lo m | ox | x oo o | ox | xn
BocrouHas Cubupb
52 0,54 0,53 0,53 | 0,48 | 0,41 52 0,72 0,56 | 0,53 | 0,70 | 0,71
54 0,58 0,54 0,54 | 0,53 | 0,50 54 0,79 0,62 | 0,54 | 0,74 | 0,74
56 0,62 0,58 0,56 | 0,58 | 0,58 56 0,87 0,68 | 0,56 | 0,78 | 0,78
58 0,66 0,60 0,58 | 0,64 | 0,66 58 0,97 0,74 | 0,58 | 0,82 | 0,82
60 0,74 0,63 0,63 | 0,68 60 1,12 0,82 | 0,63 | 0,87
62 0,70 0,70 | 0,70 62 0,94 | 0,70 | 0,90
64 0,72 0,80 64 1,08 | 0,80
66 0,96 0,89 66 1,26 | 0,89
68 1,14 0,97 68 1,54 | 0,97
70 1,05 70 1,05
72 1,16 72 1,16




Ta6bnuua B.5

rpa,qubl C.L. BocTouHas opueHTaumns rpa,qubl C.L. 3a|'|a,U,Haﬂ opueHTaumns
Mecsupbl Mecsupbl
oo o oxa | ox oo m | ox | ox
DanbHuii BocTok
42 0,18 | 0,19 | 0,17 42 0,36 | 0,30
44 0,18 | 0,19 | 0,17 44 0,36 | 0,30
46 0,18 | 0,18 | 0,18 46 0,29 | 0,30
48 0,18 | 0,18 | 0,18
50 0,19 | 0,19 | 0,19
52 0,19 | 0,19 | 0,20
54 021 | 0,20 | 0,21
56 023 | 021 | 0,21
58 025 | 0,22 | 0,22
60 0,28 | 0,23 | 0,23




NMPUNOXEHUE I
(cnpaBo4HoOE)
MAKCUMAIbHbIE U CPEAHUE 3HAYEHUA CYMMAPHOW CONTHEYHON PAOUALIUA
(NMPAMASA U PACCEAHHAA) NPU ACHOM HEBE B UIKOJIE

Mpagycol C.u. OpueHTaumst NOBEPXHOCTH CyMMapHasl conHevHas paguaums,
BT1/m 2
MaKcuMasnbHas cpenHss fav
iTI]f].ii’l.}{
36 [opu3oHTanbHas 1000 344
3anagHas 712 162
38 [opu3oHTanbHas 942 334
3anagHas 721 163
40 lopwu3oHTanbHas 928 333
3anagHas 740 169
42 [opu3oHTanbHas 915 334
3anagHas 748 175
44 lopwu3oHTanbHas 894 331
3anagHas 756 180
46 lFopwv3oHTanbHas 880 329
3anagHas 752 182
48 lopwu3oHTanbHas 866 328
3anagHas 764 184
50 [opu3oHTanbHas 859 328
3anagHas 774 187
52 [opu3oHTanbHas 852 329
3anagHas 781 194
54 lFopwv3oHTanbHas 838 329
3anagHas 788 200
56 lopwu3oHTanbHas 817 327
3anagHas 786 201




NMPUNOXEHUE O
(o6s3aTenbHOE)
PACYETHbIE TENNOTEXHUYECKUE NMOKA3ATEIUN

CTPOUTENbHbLIX MATEPUANOB U U3OENNA

Ta6bnuua A.1
N MaTtepwan XapaKTepucTnuku matepuanos PacueTHble ko3 duruUmMeHTb (NMpY YCIOBUSX
n.n. B CyXOM COCTOSIHUM akcnnyaTaummn no CHulM 23-02)
nnoT- | yaenb- Has | KO- MaccoBoro Tenno- Tenno- napo-
HOCTb | Tenno- |@WUUEHT| OTHOLWEHUS |MPOBOA-HOCTW| YCBOEHUs (Mpu| npo-
£g. |eMkocTbep Tenno- Bfarv B A, BT/(M-°C)| nepvode 24 | HuLae-
. npoBoOA- |MaTepuane W y) &, MOCTHU
Kr/Mm ' HoCTw , % 2 g, mr/
x/(kr-°C .
KA ; Mg, BT/(M-°C) | (m.u.Na
Bt/(M-°C) )
A b A b A b A b
1 2 3 4 5 6 7 8 9 10 11 12
| TennounsonsumoHHblie matepmanbl (FTOCT 16381)
A MonumepHbie
1 |MeHononucTmpon 150 1,34 0,05 1 5 10,052 | 0,06 | 0,89 | 0,99 0,05
2 100 1,34 0,041 2 10 |0,041 0,052 | 0,65 | 0,82 0,05
3 |MeHononucTupon 40 1,34 0,037 2 10 |0,041| 0,05 | 0,41 | 0,49 0,05
(FOCT 15588)
4 |TMeHononuctupon OAO 18 1,34 0,042 2 10 | 0,042 0,043 0,28 | 0,32 0,02
"CIn Papocnas"
To xe 24 1,34 0,04 10 | 0,04 | 0,041 0,32 | 0,36 0,02
DKCTPYAMPOBAHHBI 25 1,34 0,029 10 (0,031|0,031| 0,28 | 0,31 0,013
NeHoNoUCTUPO
Crupoayp 2500C
To xe, 2800C 28 1,34 0,029 2 10 |0,031|0,031|0,30| 0,33 | 0,013
To xe, 3035C 33 1,34 0,029 2 10 |0,031|0,031|0,32| 0,36 | 0,013
To xe, 4000C 35 1,34 0,030 2 10 |0,031|0,031|0,34| 0,37 | 0,005
10 |To e, 5000C 45 1,34 0,030 2 10 |0,031|0,031|0,38| 0,42 | 0,005
11 |MeHononucTnpon 15 1,34 0,039 2 10 |0,040|0,044 | 0,25 | 0,29 0,035
Crnponop PS15
12 |To xe, PS20 20 1,34 0,037 2 10 |0,038|0,042| 0,28 | 0,33 | 0,030
13 |To xe, PS30 30 1,34 0,035 10 |0,036|0,040| 0,33 | 0,39 | 0,030
14 | DKCTPYAMPOBAHHLI 28 1,45 0,029 10 |0,030|0,031|0,31| 0,34 0,006
NeHoNoUCTUPO
"Craipocoam"
15 |To xe, "Pydmar" 32 1,45 0,028 2 10 |0,029|0,029|0,32| 0,36 | 0,006
16 |To xe, "Pydpmar A" 32 1,45 0,030 2 10 |0,032|0,032|0,34| 0,37 | 0,006
16a|To xe, "®nypmat 500" 38 1,45 0,027 2 10 0,028 0,028 | 0,34 | 0,38 | 0,006
17 |To xe, "®nypmat 500A"| 38 1,45 0,030 2 10 |0,032|0,032|0,37| 0,41 | 0,006
18 |To xe, "®nypmat 200" 25 1,45 0,028 2 10 |0,029|0,029 | 0,28 | 0,31 | 0,006
19 (To xe, "®nypmat 200A"| 25 1,45 0,029 2 10 |0,031|0,031|0,29| 0,32 | 0,006
20 |MeHonnact MXB-1 n 125 1,26 0,052 2 10 | 0,06 | 0,064 | 0,86 | 0,99 0,23
MnB1
21 |To xe 100 n 1,26 0,041 2 10 | 0,05 |0,052 | 0,68 | 0,8 0,23
MeHee
22 |NeHononuypeTtaH 80 1,47 0,041 2 5 0,05 | 0,05 | 0,67 | 0,7 0,05




23 |" 60 1,47 0,035 0,041 {0,041 | 0,53 | 0,55 0,05
24 |" 40 1,47 0,029 0,04 | 0,04 | 0,4 | 042 0,05
25 |MnuTbl U3 pe3osbHO- 90 1,68 0,045 20 |0,053|0,073|0,81| 1,10 0,15

deHondop-

MasbAerugHoro

neHonnacta (FOCT

20916)
26 |To xe 80 1,68 0,044 5 20 |0,051|0,071| 0,75 | 1,02 0,23
27 50 1,68 0,041 5 20 |0,045|0,064| 0,56 | 0,77 0,23
28 |MNepnutonnactbeToH 200 1,05 0,041 2 0,052 | 0,06 | 0,93 | 1,01 | 0,008
29 |" 100 1,05 0,035 2 0,041| 0,05 | 0,58 | 0,66 | 0,008
30 |Mepnutodocdore- 300 1,05 0,076 3 12 | 0,08 | 0,12 | 1,43 | 2,02 0,2

neBble u3genns
31 |To xe 200 1,05 0,064 3 12 | 0,07 | 0,09 | 1,1 | 1,43 0,23
32 |TennousonsumoHHbIe 80 1,806 0,034 15 | 0,04 |0,054|0,65| 0,71 0,003

n3genuna us

BCMNEHEHHOIro

CUHTETUYECKOr0

Kay4yyka "Aspodnekc"
33 |To xe, "K dnekc":

EC 60-80 1,806 0,039 0 0 |0,039/0,039| 0,6 0,6 0,010

ST 60-80 1,806 0,039 0 0 |0,039/0,039| 0,6 0,6 0,009

ECO 60-95 1,806 0,041 0 0 |0,041/0,041|0,65| 0,65 | 0,010
34 | 3KCTPY3NOHHBII 35 1,65 0,028 2 3 0,029 0,030 0,36 | 0,37 0,018

NeHonoUCTUPO

"MeHonnakc", Tmn 35
35 |To xe, Tvn 45 45 1,53 0,030 2 3 |0,031|0,032| 0,40 | 0,42 | 0,015
b MuHepanosaTHble (TOCT 4640), CTEK/TOBONIOKHUCTbIE, NEHOCTEKO, ra30CTEK0
36 [MaTbl MMHepanoBaTHble| 125 0,84 0,044 2 5 10,064 | 0,07 | 0,73 | 0,82 0,30

npowwsHble (TOCT

21880)
37 |To xe 100 0,84 0,044 0,061 | 0,067 | 0,64 | 0,72 0,49
38 75 0,84 0,046 0,058 | 0,064 | 0,54 | 0,61 0,49
39 [MaTbl MMHepanoBaTHble| 225 0,84 0,054 0,072 0,082 | 1,04 | 1,19 0,49

Ha CUHTETUYECKOM

ceszytowem (MOCT

9573)
40 |To xe 175 0,84 0,052 2 5 0,066 | 0,076 | 0,88 | 1,01 0,49
41 125 0,84 0,049 2 5 |0,064| 0,07 |0,73| 0,82 0,49
42 75 0,84 0,047 2 5 ]0,058|0,064|0,54| 0,61 0,53
43 |MnuTbl MArkue, 250 0,84 0,058 2 5 10,082|0,085|1,17| 1,28 0,41

NONY>KECTKNE U

XeCcTkue

MUHEpasioBaTHbIE Ha

CUHTETUYECKOM U

6UTYMHOM CBS3YIOLLMX

(FOCT 9573, TOCT

10140, FOCT 22950)
44 |To xe 225 0,84 0,058 2 5 10,079|0,084 | 1,09 | 1,20 0,41
45 200 0,84 0,056 2 5 |0,07v6| 0,08 | 1,01 | 1,11 0,49
46 150 0,84 0,050 2 5 0,068 0,073|0,83| 0,92 0,49
47 125 0,84 0,049 2 5 0,064 |0,069|0,73| 0,81 0,49




48 100 0,84 0,044 0,06 |0,065|0,64 | 0,71 0,56
49 75 0,84 0,046 0,056 | 0,063 | 0,53 | 0,60 0,6
50 |MnnThbl 180 0,84 0,038 0,045 0,048 | 0,74 | 0,81 0,3

MuHepanosaTHble 3A0

"MuHepanbHas ata"
51 |To xe 140-175 0,84 0,037 2 5 10,043 0,046 | 0,68 | 0,75 0,31
52 80-125 0,84 0,036 2 5 10,042 0,045 |0,53| 0,59 0,32
53 40-60 0,84 0,035 2 5 10,041|0,044 0,37 | 0,41 0,35
54 25-50 0,84 0,036 2 5 10,042 |0,045|0,31| 0,35 0,37
55 |MnnThbl 200 0,84 0,064 1 2 0,07 | 0,076 | 0,94 | 1,01 0,45

MWHEpanoBaTHbIE

MOBbILLEHHOWN

YKECTKOCTU Ha

opraHodocgaTHOM

CBSI3YIOLLEM
56 |[MnuTbl nony>xxectkue 200 0,84 0,07 2 5 |0,076| 0,08 | 1,01 1,11 0,38

MWHEpaioBaTHbIE Ha

KpaxMasibHOM

CBSI3YIOLLEM
57 |To xe 125 0,84 0,056 0,06 | 0,064 |0,70| 0,78 0,38
58 |MnUTbl U3 CTEKISAHHOIO 45 0,84 0,047 0,06 | 0,064 0,44 | 0,5 0,6

LITanenbHoro BOsIOKHa

Ha CUHTETMUYECKOM

ceszytowem (MOCT

10499)
59 |MaTbl 1 NOMOChI U3 150 0,84 0,061 2 5 0,064 | 0,07 | 0,8 0,9 0,53

CTEK/IIHHOrO BOJIOKHA

NPOLUMBHbIE
60 |MaTbl 13 CTEKNSIHHOIO 25 0,84 0,04 2 5 0,043 | 0,05 | 0,27 | 0,31 0,61

LTanenbHoro BosIoKHa

"URSA"
61 |To xe 17 0,84 0,044 2 5 10,046 | 0,053 | 0,23 | 0,26 0,66
62 15 0,84 0,046 2 5 10,048 0,053 |0,22| 0,25 0,68
63 11 0,84 0,048 2 5 0,05 [ 0,055|0,19| 0,22 0,7
64 |MnUTbl U3 CTEKISAHHOIO 85 0,84 0,044 2 5 0,046 | 0,05 | 0,51 | 0,57 0,5

LITanenbHoro BOsIOKHa

"URSA"
65 |To xe 75 0,84 0,04 2 5 10,042 0,047 0,46 | 0,52 0,5
66 60 0,84 0,038 2 5 0,04 |0,045| 0,4 | 0,45 0,51
67 45 0,84 0,039 2 5 10,041|0,045|0,35| 0,39 0,51
68 35 0,84 0,039 2 5 10,041|0,046 |0,31| 0,35 0,52
69 30 0,84 0,04 2 5 10,042 0,046 | 0,29 | 0,32 0,52
70 20 0,84 0,04 2 5 10,043 |0,048 | 0,24 | 0,27 0,53
71 17 0,84 0,044 2 5 10,047 0,053 |0,23| 0,26 0,54
72 15 0,84 0,046 2 5 10,049 |0,055|0,22| 0,25 0,55
73 |MeHocTekno unu 400 0,84 0,11 1 2 0,12 | 0,14 | 1,76 | 1,94 0,02

rasocTeksio
74 |To xe 300 0,84 0,09 1 2 0,11 | 0,12 | 1,46 | 1,56 0,02
75 200 0,84 0,07 2 0,08 | 0,09 |1,01| 11 0,03
B MAnUTbI U3 NPUPOAHBIX OPraHNYeckMX U HEOPraHMYECKUX MaTepuanos
76 |MnuTbl ppeBecHo- 1000 2,3 0,15 10 12 | 0,23 | 0,29 |6,75| 7,7 0,12

BOJIOKHUC- Thl€ U

OpPEBECHO-CTPYXEUHbIe

(FOCT 4598, TOCT

8904, NOCT 10632)




77 |To xe 800 2,3 0,13 10 12 | 0,19 | 0,23 |5,49| 6,13 0,12
78 600 2,3 0,11 10 12 | 0,13 | 0,16 3,93 | 4,43 0,13
79 400 2,3 0,08 10 12 | 0,11 | 0,13 |2,95| 3,26 0,19
80 200 2,3 0,06 10 12 | 0,07 | 0,08 |1,67| 1,81 0,24
81 |Mnutbl pubponuTtoBbie 500 2,3 0,095 10 15 | 0,15 | 0,19 | 3,86 | 4,50 0,11
n apbonut (FOCT
19222) Ha
nopTnaHaueMeHTe
82 |To xe 450 2,3 0,09 10 15 |0,135| 0,17 | 3,47 | 4,04 0,11
83 400 2,3 0,08 10 15 | 0,13 | 0,16 | 3,21 | 3,70 0,26
84 |MnnTbl KaMbILLUTOBbIE 300 2,3 0,07 10 15 0,09 | 0,14 | 2,31 | 2,99 0,45
85 |To xe 200 2,3 0,06 10 15 | 0,07 | 0,09 |1,67| 1,96 0,49
86 |MnuTbl TOpdsHbIE 300 2,3 0,064 15 20 | 0,07 | 0,08 | 2,12 | 2,34 0,19
TENI0N30M5IUMOHHbIE
87 |To xe 200 2,3 0,052 15 20 | 0,06 |0,064| 1,6 | 1,71 0,49
88 |Makns 150 2,3 0,05 7 12 | 0,06 | 0,07 | 1,3 | 1,47 0,49
89 [Mnutel n3 runca (FTOCT | 1350 0,84 0,35 6 0,50 | 0,56 |7,04| 7,76 0,098
6428)
90 |To xe 1100 0,84 0,23 4 0,35 | 0,41 |5,32| 5,99 0,11
91 |JlIncTbl runcosble 1050 0,84 0,15 0,34 | 0,36 | 5,12 | 5,48 0,075
06LWwmMBOYHbIE (Cyxas
wrykatypka) (FOCT
6266)
92 |To xe 800 0,84 0,15 4 0,19 | 0,21 3,34 | 3,66 0,075
93 |W3penua u3 300 1,68 0,087 1 0,09 | 0,099 1,84 | 1,95 0,04
BCMyYEeHHOro nepnura
Ha 6UTYMHOM
ceszytowem (MOCT
16136)
94 |To xe 250 1,68 0,082 1 0,085|0,099 | 1,53 | 1,64 0,04
95 225 1,68 0,079 1 0,082 0,094 | 1,39 | 1,47 0,04
96 200 1,68 0,076 1 0,078 | 0,09 |1,23| 1,32 0,04
r 3achinky
97 |'paBuit KEPAM3UTOBbIN 600 0,84 0,14 2 3 0,17 | 0,19 | 2,62 | 2,83 0,23
(FOCT 9757)
98 |To xe 500 0,84 0,14 2 3 0,15 | 0,165 | 2,25 | 2,41 0,23
99 450 0,84 0,13 2 3 0,14 | 0,155 | 2,06 | 2,22 0,235
100 400 0,84 0,12 2 3 0,13 | 0,145 | 1,87 | 2,02 0,24
101 350 0,84 0,115 2 3 0,125| 0,14 | 1,72 | 1,86 0,245
102 300 0,84 0,108 2 3 0,12 | 0,13 | 1,56 | 1,66 0,25
103 250 0,84 0,099 2 3 0,11 | 0,12 | 1,22 | 1,3 0,26
104 |[paBuii LLYHrU3UTOBLII 700 0,84 0,16 2 4 0,18 | 0,21 | 2,91 | 3,29 0,21
(FOCT 9757)
105|To xe 600 0,84 0,13 2 4 0,16 | 0,19 | 2,54 | 2,89 0,22
106 500 0,84 0,12 2 4 0,15 | 0,175 | 2,25 | 2,54 0,22
107 450 0,84 0,11 2 4 0,14 | 0,16 | 2,06 | 2,30 0,22
108 400 0,84 0,11 2 4 0,13 | 0,15 | 1,87 | 2,10 0,23
109 |LLlebeHb 13 JOMEHHOro 1000 0,84 0,21 2 3 0,24 | 0,31 | 4,02 | 4,67 0,21
wnaka (FOCT 5578)
110 |LLlebeHb 900 0,84 0,19 2 3 0,23 | 0,3 |3,73| 4,36 0,21

LLTAKOMNEM30BbIN 1
arnonopwurosblii (TOCT
9757)




111 |To xe 800 0,84 0,18 2 3 0,21 | 0,26 | 3,36 | 3,83 0,21
112 700 0,84 0,16 2 3 0,19 | 0,23 | 2,99 | 3,37 0,22
113 600 0,84 0,15 2 3 0,18 | 0,21 | 2,7 | 2,98 0,23
114 500 0,84 0,14 2 3 0,16 | 0,19 | 2,32 | 2,59 0,23
115 450 0,84 0,13 2 3 0,15 | 0,17 | 2,13 | 2,32 0,24
116 400 0,84 0,122 2 3 0,14 | 0,26 | 1,94 | 2,12 0,24
117 | WebeHb 1 necok u3 500 0,84 0,09 1 2 0,1 | 0,11 | 1,79 | 1,92 0,26
nepunnTa BCry4YeHHOro
(FOCT 10832)
118|To xe 400 0,84 0,076 1 2 10,087/0,095| 15 | 1,6 0,3
119 350 0,84 0,07 1 2 10,081/0,085|1,35| 1,42 0,3
120 300 0,84 0,064 1 2 |0,076| 0,08 | 0,99 | 1,04 0,34
121 |BepMukynut 200 0,84 0,065 1 3 0,08 [0,095|1,01 | 1,16 0,23
BCny4yeHHbI (FOCT
12865)
122 |To xe 150 0,84 0,060 0,074 0,098 | 0,84 | 1,02 0,26
123 100 0,84 0,055 0,067 | 0,08 | 0,66 | 0,75 0,3
124 |MNecok ans 1600 0,84 0,35 1 0,47 | 0,58 | 6,95 | 7,91 0,17
CTpouTENbHbIX paboT
(FOCT 8736)
a CrpouTtenbHble pactsopb! (FTOCT 28013)
125 | LleMeHTHO-LLIAKOBbI 1400 0,84 0,41 2 4 0,52 | 0,64 | 7,0 | 8,11 0,11
126 |To xe 1200 0,84 0,35 2 4 | 047 | 058 6,16 | 7,15 0,14
127 |LlemeHTHO-NepnuToBbIiA | 1000 0,84 0,21 7 12 |1 0,26 | 0,3 | 4,64 | 542 0,15
128|To xe 800 0,84 0,16 7 12 | 0,21 | 0,26 | 3,73 | 4,51 0,16
129 |T'unconepnnToBbIi 600 0,84 0,14 10 15 | 0,19 | 0,23 | 3,24 | 3,84 0,17
130 |Mopu30oBaHHbIN 500 0,84 0,12 6 10 | 0,15 | 0,19 | 2,44 | 2,95 0,43
rMNconepnTOBbLIN
131|To xe 400 0,84 0,09 6 10 | 0,13 | 0,15 | 2,03 | 2,35 0,53
1 KOHCTpPYKLMOHHO-TEN/I0M301SILUOHHBbIE MaTepuarsibl
A BeToHbl Ha NpupoaHbIX NopucTbix 3anonHuTensx (FTOCT 25820, MOCT 22263)
132 | TydobeToH 1800 0,84 0,64 7 10 | 0,87 | 0,99 |11,38| 12,79 | 0,09
133| " 1600 0,84 0,52 7 10 | 0,7 | 0,81 |9,62|10,91| 0,11
134 1400 0,84 0,41 7 10 | 0,52 | 0,58 | 7,76 | 8,63 0,11
135 1200 0,84 0,29 7 10 | 0,41 | 0,47 | 6,38 | 7,2 0,12
136 |lMem306€eTOH 1600 0,84 0,52 4 6 | 0,62 | 068 |854| 93 0,075
137 1400 0,84 0,42 4 6 | 049 | 054 71 | 7,76 | 0,083
138 1200 0,84 0,34 4 6 0,4 | 0,43 | 594 | 6,41 | 0,098
139 1000 0,84 0,26 4 6 0,3 | 0,34 1469 | 5,2 0,11
140 800 0,84 0,19 4 6 | 022 | 0,26 | 3,6 | 4,07 0,12
141 |BeTOH Ha 1600 0,84 0,52 7 10 | 0,64 | 0,7 | 9,2 | 10,14 | 0,075
BY/IKAHWYECKOM LUSIaKe
142 |To xe 1400 0,84 0,41 7 10 | 0,52 | 0,58 | 7,76 | 8,63 | 0,083
143 1200 0,84 0,33 7 10 | 0,41 | 0,47 | 6,38 | 7.2 0,09
144 1000 0,84 0,24 7 10 | 0,29 | 0,35 | 4,9 | 5,67 | 0,098
145 800 0,84 0,20 7 10 | 0,23 | 0,29 | 3,9 | 4,61 0,11
b BeToHbI Ha UCKYCCTBEHHBIX NOpUCTLIX 3anonHuTenax (FOCT 25820, MOCT 9757)
146 |Kepam3nTobeToH Ha 1800 0,84 0,66 5 10 | 0,80 | 0,92 | 10,5 |12,33| 0,09

KEpaM3UTOBOM NECKE U
KepaM3MTOI'IEHO6ETOH




147 |To xe 1600 0,84 0,58 5 10 | 0,67 | 0,79 | 9,06 | 10,77 | 0,09
148 1400 0,84 0,47 5 10 | 0,56 | 0,65 | 7,75 | 9,14 | 0,098
149 1200 0,84 0,36 5 10 | 0,44 | 0,52 | 6,36 | 7,57 0,11
150 1000 0,84 0,27 5 10 | 0,33 | 0,41 | 5,03 | 6,13 0,14
151 800 0,84 0,21 5 10 | 0,24 | 0,31 | 3,83 | 4,77 0,19
152 600 0,84 0,16 5 10 0,2 | 0,26 | 3,03 | 3,78 0,26
153 500 0,84 0,14 5 10 | 0,27 | 0,23 | 2,55 | 3,25 0,3
154 |KepamautobeToH Ha 1200 0,84 0,41 4 8 0,52 | 0,58 | 6,77 | 7,72 | 0,075
KBapLEBOM Mecke ¢
nopusaumen
155|To xe 1000 0,84 0,33 4 0,41 | 0,47 | 5,49 | 6,35 | 0,075
156 800 0,84 0,23 0,29 | 0,35 | 4,13 | 4,9 0,075
157 |KepamautobeToH Ha 1000 0,84 0,28 9 13 | 0,35 | 0,41 | 5,57 | 6,43 0,15
nepsiMTOBOM necke
158 |To xe 800 0,84 0,22 9 13 | 0,29 | 0,35 | 4,54 | 5,32 0,17
159 | LLlyHru3mTob6eToH 1400 0,84 0,49 4 0,56 | 0,64 | 7,59 | 8,6 0,098
160 1200 0,84 0,36 4 0,44 | 05 | 6,23 | 7,04 0,11
161 1000 0,84 0,27 4 0,33 | 0,38 | 4,92 | 5,6 0,14
162 |MepnutobeToH 1200 0,84 0,29 10 15 | 0,44 | 0,5 |6,96 | 8,01 0,15
163 1000 0,84 0,22 10 15 | 0,33 | 0,38 | 5,5 | 6,38 0,19
164 800 0,84 0,16 10 15 | 0,27 | 0,33 | 4,45 | 5,32 0,26
165 600 0,84 0,12 10 15 | 0,19 | 0,23 | 3,24 | 3,84 0,3
166 | LLInakonem3o6eToH 1800 0,84 0,52 5 8 0,63 | 0,76 | 9,32 | 10,83 | 0,075
(TepMO3UTO6ETOH)
167 |To xe 1600 0,84 0,41 5 8 0,52 | 0,63 | 7,98 | 9,29 0,09
168 1400 0,84 0,35 5 8 0,44 | 0,52 | 6,87 | 7,9 0,098
169 1200 0,84 0,29 5 8 0,37 | 0,44 | 5,83 | 6,73 0,11
170 1000 0,84 0,23 5 8 0,31 | 0,37 | 4,87 | 5,63 0,11
171 |LLInakonem3oneHo- 1 1600 0,84 0,47 8 11 | 0,63 | 0,7 | 9,29 | 10,31 0,09
LU1IaKoneM30ra3obeToH
172 |To xe 1400 0,84 0,35 8 11 | 052 | 0,58 | 7,9 | 8,78 | 0,098
173 1200 0,84 0,29 8 11 | 0,41 | 0,47 | 6,49 | 7,31 0,11
174 1000 0,84 0,23 8 11 | 0,35 | 0,41 | 5,48 | 6,24 0,11
175 800 0,84 0,17 8 11 | 0,29 | 0,35 | 4,46 | 5,15 0,13
176 |BeTOH Ha AOMEHHbIX 1800 0,84 0,58 5 8 0,7 | 081|982 11,18| 0,083
rpaHyMPOBaHHbIX
LuaKax
177 |To xe 1600 0,84 0,47 5 8 0,58 | 0,64 | 8,43 | 9,37 0,09
178 1400 0,84 0,41 5 8 0,52 | 0,58 | 7,46 | 8,34 | 0,098
179 1200 0,84 0,35 5 8 0,47 | 0,52 | 6,57 | 7,31 0,11
180 |ArnonopuTto6eToH n 1800 0,84 0,7 5 8 0,85 | 0,93 |10,82|11,98| 0,075
6€eTOHbI Ha TON/IMBHBIX
(KoTesbHbIX) LWiaKax
181 |To xe 1600 0,84 0,58 5 8 0,72 | 0,78 | 9,39 | 10,34 | 0,083
182 1400 0,84 0,47 5 8 0,59 | 0,65 | 7,92 | 8,83 0,09
183 1200 0,84 0,35 5 8 0,48 | 0,54 | 6,64 | 7,45 0,11
184 1000 0,84 0,29 5 8 0,38 | 0,44 | 5,39 | 6,14 0,14
185|BeTOH Ha 30/1bHOM 1400 0,84 0,47 5 8 0,52 | 0,58 | 7,46 | 8,34 0,09
rpasum
186 |To xe 1200 0,84 0,35 5 8 0,41 | 0,47 | 6,14 | 6,95 0,11




187 1000 0,84 0,24 5 8 0,3 | 0,35 | 4,79 | 548 0,12
188 | BepMukynutobeToH 800 0,84 0,21 8 13 | 0,23 | 0,26 | 3,97 | 4,58 -
189 600 0,84 0,14 8 13 | 0,16 | 0,17 | 2,87 | 3,21 0,15
190 400 0,84 0,09 8 13 | 0,11 | 0,23 | 1,94 | 2,29 0,19
191 300 0,84 0,08 8 13 | 0,09 | 0,21 | 1,52 | 1,83 0,23
B BeToHbl suenctole (TOCT 25485, TOCT 5742)
192 |Monuctnpon6eToH 600 1,06 0,145 4 8 |0,175| 0,20 | 3,07 | 3,49 | 0,068
193" 500 1,06 0,125 4 8 0,14 | 0,16 | 2,5 | 2,85 | 0,075
194" 400 1,06 0,105 4 8 0,12 | 0,135| 2,07 | 2,34 | 0,085
195|" 300 1,06 0,085 4 8 0,09 | 0,11 | 1,55 | 1,83 0,10
196" 200 1,06 0,065 4 8 0,07 | 0,08 | 1,12 | 1,28 0,12
197 |" 150 1,06 0,055 4 8 |0,057| 0,06 | 0,87 | 0,96 | 0,135
198 |a30- 1 neHo6eToH, 1000 0,84 0,29 10 15 | 0,41 | 0,47 | 6,13 | 7,09 0,11
raso- v neHocuamkar
199 |To xe 800 0,84 0,21 10 15 | 0,33 | 0,37 | 4,92 | 5,63 0,14
200 600 0,84 0,14 12 | 0,22 | 0,26 | 3,36 | 3,91 0,17
201 400 0,84 0,11 12 | 0,24 | 0,15 | 2,19 | 2,42 0,23
202 300 0,84 0,08 12 | 0,21 | 0,23 | 1,68 | 1,95 0,26
203 |l'a30- 1 neHo3onobetoH | 1200 0,84 0,29 15 22 |1 0,52 | 0,58 | 8,17 | 9,46 | 0,075
204 |To xe 1000 0,84 0,23 15 22 1 0,44 | 05 |6,86| 8,01 | 0,098
205 800 0,84 0,17 15 22 10,35 | 0,41 | 548 | 6,49 0,12
r KupnuyHas knagka u3 CrisioWwHoro Kupnuya
206 |FnnHsHorO 1800 0,88 0,56 1 2 0,7 | 0,81 | 9,2 |10,12| 0,11
06bikHoBeHHOro (FOCT
530) Ha ueMeHTHO-
necyaHoM pacTtsope
207 |[nuHsaHOro 1700 0,88 0,52 1,5 3 0,64 | 0,76 | 8,64 | 9,7 0,12
06bIKHOBEHHOrO Ha
LIEMEHTHO-LUJIAKOBOM
pacTtsope
208 |MnunHsiHOrO 1600 0,88 0,47 2 4 |058 | 0,7 |8,08|9,23 0,15
06bIKHOBEHHOrO Ha
LIEMEHTHO-NEepP/IUTOBOM
pacTtsope
209 |CunukatHoro (FOCT 1800 0,88 0,7 2 4 | 0,76 | 0,87 | 9,77 | 10,9 0,11
379) Ha LueMeHTHO-
necyaHoM pacTtsope
210 | TpenenbHoro (FOCT 1200 0,88 0,35 2 4 | 047 | 052 | 6,26 | 6,49 0,19
530) Ha ueMeHTHO-
necyaHoM pacTtsope
211|To xe 1000 0,88 0,29 2 0,41 | 0,47 | 5,35 | 5,96 0,23
212 |LLInakoBoro Ha 1500 0,88 0,52 15 0,64 | 0,7 | 8,12 | 8,76 0,11
LIEMEHTHO-NEeCYaHOM
pacTtsope
a KnpnuyHas knagka m3 nyCTOTHOMO Kuprvya
213 |Kepamuyeckoro 1600 0,88 0,47 1 2 0,58 | 0,64 | 7,91 | 8,48 0,14
NYCTOTHOrO NMJIOTHOCTbLIO
3
1400 kr/m  (6pyTTO)
(F'OCT 530) Ha
LIEMEHTHO-NEeCYaHoM
pacTtsope
214 |Kepamuyeckoro 1400 0,88 0,41 1 2 0,52 | 0,58 | 7,01 | 7,56 0,16
NYCTOTHOrO MJIOTHOCTbLHO




3
1300 kr/Mm  (6pyTTO)
(F'OCT 530) Ha
LIEMEHTHO-NEeCYaHoOM
pacrsope
215 |Kepamuyeckoro 1200 0,88 0,35 1 2 | 047 | 0,52 | 6,16 | 6,62 0,17
NYCTOTHOrO MJIOTHOCTbLIO
3
1000 kr/Mm  (6pyTTO)
(F'OCT 530) Ha
LIEMEHTHO-NEeCYaHoOM
pacrsope
216 |CunukaTtHoro 1500 0,88 0,64 2 4 0,7 | 0,81 | 8,59 9,63 0,13
OAVMHHAALATUMYCTOT-
Horo (FOCT 379) Ha
LIEMEHTHO-NEeCYaHOM
pacrsope
217 |CunukaTtHoro 1400 0,88 0,52 2 4 0,64 | 0,76 | 7,93 | 9,01 0,14
yeTblpHagUaTH-
nyctotHoro (FOCT 379)
Ha LleMEeHTHO-NeCYaHoM
pacrsope
E [epeBo v n3penns us Hero
218 |CocHa v enb nonepek 500 2,3 0,09 15 20 | 0,14 | 0,18 | 3,87 | 4,54 0,06
BosiokoH (OCT 8486,
FOCT 9463)
219 |CocHa v enb BLOMb 500 2,3 0,18 15 20 | 0,29 | 0,35 | 5,56 | 6,33 0,32
BOJIOKOH
220|0y6 nonepek BOMOKOH 700 2,3 0,1 10 15 | 0,18 | 0,23 | 5,0 | 5,86 0,05
(FOCT 9462, TOCT
2695)
221 |0y6 BOONb BOIOKOH 700 2,3 0,23 10 15 | 0,35 | 0,41 | 6,9 | 7,83 0,3
222 |®aHepa kneeHas (TOCT | 600 2,3 0,12 10 13 | 0,15 | 0,18 | 4,22 | 4,73 0,02
8673)
223 |KapToH 061MUoBOYHbIN | 1000 2,3 0,18 5 10 | 0,21 | 0,23 | 6,2 | 6,75 0,06
(FOCT 8740)
224 |KapTOH CTpoUTENbHbIN 650 2,3 0,13 6 12 | 0,15 | 0,18 | 4,26 | 4,89 | 0,083
MHOIOC/TOMHBbIIA
1] KoHCTpYyKLMOHHbIE MaTepualnbl
A BeToHbl (TOCT 7473, TOCT 25192) u pacteopsl (FTOCT 28013)
225 |XenezsobetoH (TOCT 2500 0,84 1,69 2 3 1,92 | 2,04 |17,98|18,95| 0,03
26633)
226 |BeToH Ha rpasuv nnu 2400 0,84 1,51 2 3 1,74 | 1,86 |16,77|17,88| 0,03
webHe M3 NpMpoAHOro
kamHsa (FTOCT 26633)
227 |PacTBOp LEMEHTHO- 1800 0,84 0,58 2 4 0,76 | 0,93 | 9,6 |11,09| 0,09
necyaHbIi
228 |PacTBOp CNOXHbIN 1700 0,84 0,52 2 4 0,7 | 0,87 | 8,95 |10,42| 0,098
(necok, uU3BecTb,
LIEMEHT)
229 |PacTBOp U3BECTKOBO- 1600 0,84 0,47 2 4 0,7 | 0,81 | 8,69 | 9,76 0,12
necyaHbIi
b O6nuuoska npupoaHbiM kamHeM (TOCT 9480)
230|paHuT, rHelc u 2800 0,88 3,49 0 0 3,49 | 3,49 |25,04|25,04| 0,008
6azanbt
231 |Mpamop 2800 0,88 2,91 2,91 | 2,91 |22,86|22,86| 0,008
232 |N3BecTHSK 2000 0,88 0,93 1,16 | 1,28 |12,77| 13,7 0,06
233 1800 0,88 0,7 0,93 | 1,05 |10,85|11,77| 0,075




234 " 1600 0,88 0,58 2 3 0,73 | 0,81 | 9,06 | 9,75 0,09
235 " 1400 0,88 0,49 2 3 0,56 | 0,58 | 7,42 | 7,72 0,11
236 |Tyd 2000 0,88 0,76 3 5 0,93 | 1,05 |11,68|12,92| 0,075
237 " 1800 0,88 0,56 3 5 0,7 | 0,81 | 9,61 |10,76| 0,083
238| " 1600 0,88 0,41 3 5 0,52 | 0,64 | 7,81 | 9,02 0,09
239| " 1400 0,88 0,33 3 5 0,43 | 0,52 | 6,64 | 7,6 0,098
240| " 1200 0,88 0,27 3 5 0,35 | 0,41 | 5,55 | 6,25 0,11
241 " 1000 0,88 0,21 3 5 0,24 | 0,29 | 4,2 4.8 0,11
B MaTepwvanbl KpOBe/bHbIE, MTMAPOM30NALMOHHbIE, 6/IMLIOBOYHBIE U PYIOHHbIE NMOKPLITUS 4711 NOJSIOB
(FOCT 30547)
242 |JlncTbl 1800 0,84 0,35 2 3 0,47 | 0,52 | 7,55 | 8,12 0,03
acbecToLemMeHTHble
nnockue (FOCT 18124)
243 |To xe 1600 0,84 0,23 2 3 0,35 | 0,41 | 6,14 | 6,8 0,03
244 |BUTyMbl HedTsaHblE 1400 1,68 0,27 0 0 0,27 | 0,27 | 6,8 6,8 0,008
CTpOUTENbHbIE U
kposesbHble (FTOCT
6617, FOCT 9548)
245|To xe 1200 1,68 0,22 0 0 0,22 | 0,22 | 5,69 | 5,69 | 0,008
246 " 1000 1,68 0,17 0 0 0,17 | 0,17 | 4,56 | 4,56 | 0,008
247 |AccanstobetoH (FTOCT 2100 1,68 1,05 0 0 1,05 | 1,05 | 16,43 | 16,43 | 0,008
9128)
248 |Py6epouna (TOCT 600 1,68 0,17 0 0 0,17 | 0,17 | 3,53 | 3,53 -
10923), nepramuH
(FOCT 2697), TONb
249 |lnHoneym 1800 1,47 0,38 0 0 0,38 | 0,38 | 8,56 | 8,56 | 0,002
NONIMBUHUIIXIOPUAHBIN
Ha TennousonupytoLein
nogocHose (MOCT
18108)
250 |To xe 1600 1,47 0,33 0 0 0,33 | 0,33 | 7,52 | 7,52 | 0,002
251 |JluHoneym 1800 1,47 0,35 0 0 0,35 | 0,35 | 8,22 | 8,22 | 0,002
NOSIMBUHUIIXNIOPUA-HbIN
Ha TKaHEeBOW OCHOBE
(FOCT 7251)
252 |To xe 1600 1,47 0,29 0 0 0,29 | 0,29 | 7,05 | 7,05 | 0,002
253| " 1400 1,47 0,23 0 0 0,23 | 0,23 | 5,87 | 5,87 | 0,002
r MeTannbl u cTekno
254 |Ctanb cTep>xHeBasi 7850 0,482 58 0 0 58 58 1126,5|126,5 0
apmatypHas (TOCT
10884, OCT 5781)
255 |Yyryn (FOCT 9583) 7200 0,482 50 0 0 50 50 |112,5|112,5
256 | AntoMuHui (FTOCT 2600 0,84 221 0 0 221 | 221 |187,6|187,6
22233, FOCT 24767)
257 |Mepp (FOCT 931, NOCT | 8500 0,42 407 0 0 407 | 407 | 326 | 326 0
15527)
258 |Ctekno okoHHoe (FOCT | 2500 0,84 0,76 0 0 0,76 | 0,76 | 10,79 | 10,79 0
111)
MpumeyaHus

1 PacyeTHble 3HayeHust KoaddUUMEHTA TENOYCBOEHWs (NpuU nepuoae 24 4) Matepuana B KOHCTPYKUMM
BbIUKCNEHbI MO hopmyne

5 = 0,27 hogcp +0,0419w) ,

raoe }\, 20, g, W - NPMHUMAIOT MO COOTBETCTBYIOLLNM rpaq)aM HacTosILLEeN Tabnmubl.




2 XapakTepucTuKn MaTepuasioB B CyXOM COCTOSIHUM NMPUBEAEHBbI NPU MAacCOBOM OTHOLLEHWW Bflarn B Matepuasne
W ,%, paBHOM HYyJIIO.

3 3HauyeHus KO:—)d)(bMLl,MEHTa TENONPOBOAHOCTN MaTepuasia B CyXOM COCTOAHUWU MPUHATBLI MO p,eﬁchyroumM
HOPMaTUBHbIM AOKYMEHTAM.

Ecnn B HOpMaTUBHOM [OKYMEHTE 3TOT MOKasaTesb OTCYTCTBYET, TO OH 6bl1 onpeaeneH no AaHHbiM HANCO.

4 3Ha4yeHus KOBd)d)MLl,MEHTa TEN0NPOBOAHOCTN MaTeEpUana Npn ycnoBusax akcnyatauun Awvm b paccyHUTaHbI
Ha OCHOBaHMU na6opaTopr|x UCMbITaHWUIM MO METOAUKE, I'IpMBeﬂ,eHHOﬁ B NMPUNoXeHnn E.




NMPUNOXEHMUE E
(o6s3aTEenbHOE)
METOOWKA ONPEQENEHUA PACYETHbIX 3HAYEHWU TENNONPOBOAHOCTU
CTPOUTEJIbHbIX MATEPUAIIOB NMPU YCNOBUAX SKCNMNYATALUN A U B

MeToauka npeaHasHa4vyeHa Ana uUcnbiTaTesIbHbIX na6opaTopm71 M YCTaHaB/IMBAET npoueaypy onpeaeneHna Ha
OCHOBaHMHU na6opaTopr|x MCNbITaHWM PaCYETHbIX 3HaYEHUI TENNONPOBOAHOCTU KOHKPETHbIX MapOK W TWUNOB
CTPOUTENbHbLIX MaTtepwuanos n N30enuni.

E.1 OBLLME NOJIOXXEHNSA

TennonpoBOAHOCTb CyXMX M BAXHbIX MaTepuanos mnaMepsitoT no FOCT 7076 npu cpeaHei TemnepaType obpasua
(25+1) °C [(298+1) K].

PacueTHble 3Ha4YeHUs TENONPOBOAHOCTY OMNPEAENsIoT Ha NaTKU obpasuax Ans YCIOBWIA 3KCnayaTauun A U nsTu
obpasuax Ans yCroBWiA 3KCryaTaumm b, npuuyeM o6pasubl AO/MKHLI 6bITb 0TO6paHbl OT NATU NAPTUIA KOHKPETHOM
MapKku MaTepuana Wi U3fenus no ogHoMy obpasuy OT MapTuu Ans KakKaoro YCNoBWS KCryaTaumu. [onyckaercs
nocrefoBaTeNbHOE ONpeaeneHne TENIoNpPoOBOAHOCTU NATM 06pa3suoB AN YCIOBWIA 3KCMyaTauuu A, 3aTeM uX
[OYBNaXKHEHUE W OMPeAENeHWe TEMNIONPOBOAHOCTY AJ1st YCIIOBUIA 3KCnnyaTauum b.

3HayeHnss BNAKHOCTU unccneagyemoro Matepuana unn usgenua ang YC}'IOBMﬁ aKCnlyaTaumm Aunb cnenyer
MPUHUMATb MO NPUNOXEHUIO OB cnydae, ecnm [aHHbIN BUA MaTepuasia yKa3aH B €ro nepeyHe, nnm no q)aKTW—IeCKMM
3HAUYEHUAM BJIXXHOCTU aHAJIOTMYHOIO TEMJIOU30MALMOHHOMO MaTepuana B KOHCTpykuun nocne 3-5 ner
aKcnnyatauuun. ,U,OI'IYCKaETCFI 3a BEIUMYMHY BaXXHOCTU ANnd YC}'IOBMﬁ aKcnayaTauum A NPpUHUMATb 3Ha4yeHue
COp6L|,MOHHOI71 B1IA>XHOCTU MaTepuania npu OTHOCUTENBHOMN BIAXKHOCTH Bo3ayxa 80%, a anga YC)'IOBMI‘;i aKcnnyatauum b
- 3Ha4yeHune COp6L|,MOHHOI71 BTaXXHOCTU Npu OTHOCWTESIbHOMN BNIAXXHOCTM Bo3ayxa 97%.

CopbuuoHHYI0 BNaXXHOCTb MaTepuana wunu msgenus onpegenstoT no NOCT 24816. CraTucTudeckyto 06paboTky
pe3ynbTaToB M3MepeHusi BbIMONHAT no FOCT 8.207 npu AOBEpUTENbHOM BeposTHOCTM 0,95 Ans HOpManbHOro
pacnpefeneHnst pesynbTaToB M3MepeHU. HEeWUCKIIOUYEHHYID CUCTEMATMUECKYIO MOrpelHOCTb CPEACTB WM3MEpEHMi
cneayeT NpYHUMAaTb PaBHOW He MeHee 3% TEKYLLEro 3HauYeHUs TEMIONPOBOAHOCTM.

E.2 OBO3HAYEHUSA
Mpy onpeaeneHn pacHeTHbLIX 3HAUEHUIA TEMIONPOBOAHOCTM UCMOMb3YIOT CleaytoLie 0603HaUeHNs:
Hoi - TEMIONPOBOAHOCTL 06Pa3Lia B CyXOM COCTOSIHUM;
Mom - CPedHee apudMETUYECKOe 3HaueHne TEnyonpoBOAHOCTM W3 NATW 06pasLoB MaTepuana UM usgenvs B
CYXOM COCTOSIHMM;

M i - 3HaUeHVe TeronpOBOAHOCTH o6pa3ua MaTepuana npu BRaXXHOCTH Wy
M4 B - PacHETHble 3HAUEHWs TEMONPOBOAHOCTM ANs YCIOBMIA 3KCTTyaTaumm A u B;

Ecc - KO3(pMUMEHT y4yeTa BAWSHUS KayecTBa CTPOMTENIbHO-MOHTaXHbIX paboT Ha TennonpoBOAHOCTb
CTPOUTENbHBLIX MaTepUanoB WM U3LENWUi, a TaKXXe CTapeHWs MaTepuana B peasibHbIX YCNOBUSX 3KChyaTauuu; ans
XKECTKUX TEMNSIOM30/ISIUMOHHBIX MaTepuanoB WM u3aenuin (Npeden MnpoYHOCTM Ha CxkaTue He MeHee 0,035 MIMa)
NMPUHUMAIOT PaBHbIM 1,1, AN MArKMX TEMSIOU30NSLUMOHHBIX MaTepUanioB U usaenuii (Npeaen npoYHOCTM Ha okaTue
MeHee 0,035 MMa) - 1,2, 4nst OCTaNbHbIX MaTEPUANIOB U U3aenuii - 1;

ch - KO3(hUUMEHT YyyeTa pasHuUbl TEMNIONPOBOAHOCTM MaTepuana npu cpeaHein paboyein TemnepaType
MaTepuana B KOHCTPYKUUM (B OTOMUTESbHLIV NEPUOA) M NpU CpeHeN TeMnepaType UCMbITaHUA, NPUHUMAKOT PaBHbLIM
0,95 npu TemnepaType B KOHCTpyKumun 10 °C;

Wg - BN@XHOCTb, % MO Macce, COOTBETCTBYIOLIAA 3HAYEHWI0 PACYETHOrO MacCOBOTO OTHOLWIEHMS Braru B
nccneayemMom mMatepuane Wam u3genuu npy ycnosuax akcnayataumm A n b;

M2,; - Macca 06pasiia B CyXOM COCTOSIHUMU;
1, - pacyeTHas Macca o6pasiia C BNaXHOCTbIO, COOTBETCTBYIOLLEN YCIIOBUAM 3KCMyaTauun A unm b;

My - Macca yBiaxHeHHoro obpasua MaTepuana, onpeaenieHHas HernocpeCTBEHHO nepes 3arpyskon obpasua B
annapaTypy 4ns U3MepeHUst TEMJIONPOBOAHOCTY;

F¥gi - Macca YBJIaXXHEHHOro obpa3ua MaTepuana, onpeaeneHHas HenmocpefCTBEHHO Moc/e BbleMku obpasua 13
annapaTtypbl An1a USMepeHna Ten1onpoBoAHOCTH;



Wy - BNAXHOCTb obpasla MaTepuana, % MO Macce, OnpeaeneHHas HEMoCpPeaCTBEHHO Nepes 3arpy3kon
o6pasua B annapatypy 415 M3MEPEHNS TEN/IoNpPOBOAHOCTH;

Wy - BJIAKHOCTb obpasua matepuana, % Mo Macce, onpeaesieHHasl HENOCPeACTBEHHO MNocsie BbleMkn obpasua
13 annapaTtypbl 419 USMEPEHUA TEN1I0NPOBOAHOCTU.

E.3 MOArOTOBKA OEPA3LIOB U151 UCMIbITAHWUWA

Ecnu no3sonsieT ogHOpOAHOCTbL MaTepuana (nopbl, PakoBWHbLI UM MHOPOAHbLIE BKIOYEHWUS HE AOMKHbI ObITh
6onee 0,1 TonWMHbI Ob6pasua), 06pasubl M3roTaBAMBAKT TOMWMHOMW 20-30 MM. [ns TpyAHO YBR@XHSEMbIX
MaTepuanoB (MaTepuasnbl C 3aKpbITON MEIKOMOPUCTOW CTPYKTYPOW, Hampumep 3SKCTPY3WOHHbBIN MEHOMOAUCTUPOT)
[IONYCKaeTcsl NPOBOAWTL UCMbITaHWUS Ha 0bpa3uax TOMWMHOW A0 5 MM, cobnojasi mpy 3TOM Te xe TpeboBaHus K
OAHOPOAHOCTM CTPYKTYpbl MaTepuana. TonwuHy obpasua cnegyet usmepsite no FOCT 17177.

OT06paHHble 06pasubl BbICYLUMBAOT A0 MOCTOSHHOW Macchl MpW TeMnepaType, YKa3aHHOM B HOPMAaTMBHbIX
[OKYMEHTax Ha [aHHbli MaTepuasn, imbo B cooTBeTcTBUMM FOCT 17177. O6pasel CUYMTAETCS BbICYLUEHHBIM [0
MOCTOSIHHOM MacChl, €C/IM PacXOXAEHWS MeXZy pesyfbTaTaMu ABYX MOC/EAOBATENbHbIX B3BELWMBAHWUN He GyayT
npeBbiwaTh 0,5%; Npu 3TOM BPEMs CyLUKW AO/MKHO 6biTb He MeHee 0,5 4. Mo OKOHYaHUM CyLIKU OMpPeaensitoT Maccy

(72,7 ) W TENNIONPOBOAHOCTb (}\m-) Kakaoro obpasua.

E.4 YBJIADKHEHUE OBPA3LIOB MATEPUAJIA

Mpy HanuuMKM aHanora Mo NPUICXKEHUO [ NPUHUMAIOT 3HaYeHWe BMAXHOCTW A1t YCIIOBUI skcrnnyaTaumm A u b
ucnbiTbiBaeMoro Matepuana. lNpu oTcytcTBuM aHanora B cootsetctBumM ¢ FTOCT 24816 onpefensioT 3HayeHue
COP6LIMOHHOW BNI@XXHOCTW UCMLITLIBAEMOrO MaTepuana unu usgenus npu 80 U 97%-HON OTHOCUTESIbHOW BAXXHOCTU
BO3AyXa.

PaccuntbiBaloT ong Kaxaoro 06pa3ua Marepuana maccy, Ao KOTOpOl‘;I €ro aneayer yBnaXXHUTb, yTObbI noslyynTb
3Ha4YeHUs BNAXXHOCTU, COOTBETCTBYIOLLME YCIOBUAM KCrnyaTaummn A unm b:

Mg = Mg [1+ 001wy 5 ). (E.1)

YBnaxHeHune Npon3BOAAT Ha YCTaHOBKaX, obecneunBatoLLmx NPUHYAUTENBHOE HaCbILWEHNE o6pa3ua BOAAHbIM
napoMm unun KaneanO-BO3AYLUHOVI cMecblo. He A0MNyCKaeTca Npon3BoanTb yBaXXHEHNE KaHEHbHO-BO3AYLUHOVI CMECbIO
TENIOU30/TIALUNOHHbIX MaTEPManoB Ha OCHOBE MUHEPA/IbHOIO BOJIOKHA U CTEK/TOBOJIOKHA.

YBnaxHeHne obpasua MapoM MpOM3BOAST, He [OMyckash ero HarpeBa A0 TeMrepaTypbl, Bbllle KOTOPOM
NPOUCXOAUT AECTPYKUMS obpa3ua. Map wan KanenbHO-BO3AylUHasi CMECb [AO/MKHbI MPOHM3bIBATL (HE OMbIBATb)
obpaseu,.

OOHMM U3 BapMaHTOB YB/aXHEHMsI 06PasLIOB MOXKET 6biITb €ro YBNaXHEHWE Ha OMMCAHHOW HIDKE YCTaHOBKE.
O6pasell MAOTHO YCTaHAB/MMBAIOT B MPSAMOYrOfbHLIM KOpo6 Ha ceTky. Ha Kopo6 YCTaHaBMMBAIOT KPbIWKY C
NOACOEANHEHHBIM K HEM OTCACIBAOLLMM LIAHrOM Mbinecoca. C NpOTUBOMOIOXKHOMO KOHLIA KOpoba B HEFO HECKOSLKO
MUHYT (OT 2 o 10) rofatoT Mpy paboTaloLleM Mbl1ecoce Nnap WM KanenbHO-BO3AYLLHYI0 CMechb. 3aTeM obpasel
OX/AXKAAT MPU KOMHATHOW TemnepaType M B3BeWwWBaloT. [pouedypy HacbilleHUs MOBTOPSOT A0 Tex mop,
noBopauuBasi Kaxablii pa3 obpaseL, Apyroii MOBEpPXHOCTbIO, Moka He 6yAeT AOCTWrHyTa BECOBasi BNAXHOCTb B

uHTepBane Mexay 0,7y E M 1,3Wg p. Tlocne AOCTVKEHWS 33AaHHOW BNAXHOCTM obpasel, MOMeLaioT B

rePMETUYHbIA MaKeT M YKMNaAblBalOT €ro ropusoHTaNlbHO Ha MJIOCKY0 MOBEPXHOCTb. ExeuacHo B TeuyeHue 4 Y
obpasel MepeBOpauMBaloT, 3aTeM YCTAHABNMBAOT BepTUKanbHO (Ha pebpo) M BbIAEPXKMBAKOT A0 MPOBEAEHMS
WCMbITaHWIA Ha TEMONPOBOAHOCTb:

- He MeHee 2 CyT - MaTepuasbl Ha OCHOBE CTEK/TI0BOJIOKHA U MMHEPAsibHOro BOJIOKHA;
- He MeHee 14 cyT - MaTepuasnbl Ha OCHOBE MEHOMIACTOB U NEeHOKay4yyKOB.

E.5 ONPEAENEHME TENTONPOBOAHOCTH

OnpegeneHvie TeENIONPOBOAHOCTM CyXUX W BAAXKHbIX MaTepuanoB cfedyeT npousBOAUTb TOMBKO  Mpu
rOPU30HTa/IbHOM MOJIOXXEHUM 0bpa3ua B npubopax, paboTatolmx Nno CMMMETPUYHON cxeMe. PasHOCTb TeMnepaTypbl
JIMUEBLIX rpaHelt obpasua [O/MKHA M3MepsiTbCsl HE MeHee 4YeM YETbIpbMS MPOTUBOMOJIOXKHO COEAMHEHHbIMU
Tepmornapamu (No ABa U3MEepUTESIbHLIX Crasi Ha KaXaon CTopoHe obpasua). SAC TepMonapbl cnemyeT usMepsTb
BOJMIbTMETPOM, 06/1a4atoLLMM YyBCTBUTENBHOCTHIO HE MeHee 1 MKB M norpelwHocTbio uaMepeHust He 6onee 2% npu
S/[C 100 MkB. OTKNOHEHME OT TemMnepaTypbl TEpMOCTaTUPOBaHUS obpasua MaTepuana - He 6onee 0,1 °C.

TennonpoBOAHOCTL BNaXHbIX 06pa3LoB MaTepuana Mg oon €AENAI0T NPpU rpagueHTe TeMnepa bl B 06pasue
A

He Gonee 1 rpaa/cM, 3a WCK/lOYEHWEM 06pasLOB TOJLIMHOW MeHee 20 MM, ANSt KOTOPbIX AOMYCKAeTcs rpagveHT
TemnepaTtypbl A0 2 rpag/cM. [0 NpOBEAEHUS] U3MEPEHMUIA UCMONb3YEMbI A1 ONPeAeneHnst TemnaonpoBOAHOCTM
npubop AO/MKEH BbiTb BbiBEAEH HA 3aflaHHbLIN PEXWM WCMbITAHWIA NPU 3arpy)KEHHOM B Hero obpasue Matepuana,
aHaNorMYyHOro uccnegyemMoMy. BnakHbii obpasell B3BEWMBAIOT Mepes MoMeLeHMeM B NMpuBop M cpasy e nocne
npoBeseHnst uaMepeHust. GakTUUECKyHo BIAXXHOCTb 06pasua, % Mo Macce, A0 WCMbITaHWs onpeaenstoT no dopmye



Wy = 100(&?25,!- — M, )f . (E.2
1 NOCNe UCMbITaHWi - Mo dopmyne
oy = 100(m, =, ) 1 . (E.3)

3HayeHne BNaXKHOCTW, MNpu KOTOpOl‘;I 6bina onpeaeneHa TennonposoAHOCTb o6pa3ua, BbIYMCNAOT KaK cpeaHee
apM(bMeTW—IeCKOE 3Ha4YeHME A0 U nocne npoBeaceHus M3MepeHMl7ﬂ

wg = 0,5(vgy + iy ) (E.4)

[N CHWKEHWS MoTepy Bnarv B MPOLIECCE MBMEPEHUS TEMIONPOBOAHOCTM 06paseL; AODKEH YCTaHABIMBaTbCS B
annapaTypy 3ak/lo4YeHHbIM B obevyaliky M3 MaTepuana C HU3KOW TEmionpoOBOAHOCTLIO (TEKCTOMMUT, MOJIMSTUMEH,
MONUMNPONWIIEH, OPrCTEKNIO MW APYrue aHanorMyHble Matepuasbl). M3MepeHus CUMTatOTCs YAOBNETBOPUTENBHBLIMM,
€CJIN CHWDKEHWE BNAXXHOCTM 06pasLa 3a BpeMsl U3MEPEHUIA HE NpeBbicuo 10%.

Mpu onpeaeneHMn TeMNONPOBOAHOCTM 06pasLOB TOMWMHOM MeHee 20 MM Ha MpPOTUBOMOJIOXKHBLIX CTOPOHAX
obpa3sua Mo UeHTpy (Ha MepeceyeHun [auaroHanei) cnefyer yKpenuTb Tepmonapbl AN M3MepeHus nepenaga
TeMmnepaTypbl Ha TEPMOCTATUPYEMbIX TMOBEPXHOCTAX o0b6pasua. Tepmonapbl [O/MWKHbl 6biTb  BbIMOMHEHbI U3
3ManMpoBaHHbIX NMPOBOAOB AMAaMETPOM He 6onee 0,2 MM. O6paseL] UCMbITLIBAEMOro MaTepuana C YKperyieHHbIMWU Ha
HEeM TepMomnapamMu pasMeLLaoT Mexay ABYMSI JIMCTaMU 3M1AaCTMYHOM PE3WHbI TOMLIMHOM 1 MM UM AOMNOMHSOT C ABYX
CTOPOH 110 TpebyeMo 1S KOHKPETHOMO NpuUbopa ToNLLMHbLI 06pasLa CosiMU NOPOJIoHa.

E.6 OBPABOTKA PE3Y/IbTATOB U3MEPEHUIA

PaccunTbiBalOT cpegHee apudMeTMUeckoe 3HadeHwe TeMmnonpoBOAHOCTM 06pa3uoB MaTepuana B CyXOM
COCTOAHUN:

10 5
A = 013 Apy HIH Agg = 0,23 Ay - (E.5)
1 1

[ns kaxzoro obpasua BbIYUCMSIOT TEMIONPOBOAHOCTb NMPU 3HAUYEHUM BI@XHOCTM, COOTBETCTBYIOLEN YCNOBUSIM
akcnnyatauum A un B:

s (}"ﬁ = Ao )WE,E ’fwﬁ . (E.6)
PaccunTbiBaloT cpegHee apudMeTWYeCKOe 3HaYeHWe TEMIOoNPOBOAHOCTU AN MSTU U3MEPEHUN ANt YCTIOBUM
akcnyatauum A u B:

5
A =0, 212 Ao (E.7)

OnpepenstoT cpefHee KBaApaTMYHOE OTKIOHEHWE pe3y/bTaToB MNATU WM3MEPEHWIA TEnIonpoBOAHOCTM ANs
YCIOBWI 3kcnnyaTaumm A u b:

5
2
S=0,2236 13 Ay — A (E.8)
1
PacueTHoe 3HaueHue TENONPOBOAHOCTN WUCMbITbIBAEMOIro MaTtepuana ansa YC)'IOBMﬁ aKcnayartauum Aunb
BbIUMCNSIOT MO hopMmynie

Ay B =&y (ko hyy +2.5715). (5.9)

MpuMep pacueta
TpebyeTcs OnpeaenuTb 3HaueHnst Aa | MINT TEMNIOU30NALUMOHHBIX Mapky [1-85 U3 CTEKNSIHHOMO LTANENLHOMO
BOJIOKH@ Ha CUHTETMUYECKOM CBSA3YIOLLEM. [laHHbIN B TEMNNON30MALMOHHBIX U3AENMI He NpUBEaEH B NpUnoxeHun [,
3
OAHAKO MMEET aHasIor - MAUTY MIOTHOCTbIO 50 KI/M™ . M03TOMY 3a 3HaUeHMe BNaXHOCTN Wy | MPUHUMAEM [aHHbIe
npunoxenus [1: Wa =2% n WE =50,
Ha ucnbiTaHust 0ToBpaHbl U3 NSTYU MapTui NAUT NSTh Nap 06pa3LioB pasMepoM 250x250x30 MM (NsTb 06pasLioB

ANs orpepeneHvs Ap M NsSTb 06pasuoB Ans onpeaeneHus Ap). PesynbTaTbl M3MEpeHMii W pacyeToB
npeacTaBneHbl B Tabnvue E. 1.

Tabnuua E.1

Mokazartenb Wi —004 WE 594

N1 | N2 | N3 | N4 | N5 N1| N2 | N3 |N4|NS




"y 152,3 | 1432 | 139,4 | 146,1 | 154,2 | 154,0 | 141,7 | 139,7 | 144,4 | 158,3

A 0,0336 | 0,0346 | 0,0350 | 0,0338 | 0,0329 | 0,0326 | 0,0337 | 0,0347 | 0,0340 | 0,0326

Aom 0,0338

- 155,3 | 146,1 | 142,2 | 149,0 | 157,3 | 161,7 | 148,8 | 146,7 | 151,6 | 166,2

My 155,7 | 1459 | 142,7 | 149,9 | 157,4 | 161,4 | 149,4 | 146,8 | 150,6 | 167,8

my; 155,5 | 1458 | 142,5 | 149,8 | 157,1 | 160,9 | 148,6 | 146,4 | 150,0 | 167,0
_ 22 | 19 | 24 | 26 | 21 | 48 | 54 | 51 | 43 | 60

Wi

Wy 24 | 18 | 22 | 25 | 19 | 45 | 49 | 48 | 39 | 55

wg 215 | 1,85 | 230 | 255 | 2,00 | 465 | 515 | 495 | 410 | 575

M 4 0,0371 | 0,0385 | 0,0393 | 0,0369 | 0,0367 | 0,0403 | 0,0411 | 0,0429 | 0,0416 | 0,0397

Aoy 0,0369 | 0,0388 | 0,0387 | 0,0362 | 0,0367 | 0,0409 | 0,0409 | 0,0430 | 0,0433 | 0,0388

) 0,0375 0,0414

W

I 0,00054 0,00082

KoadpduumeHT A, npuHMMaeM paBHbiM 1,2, a &; - paBHbiM 0,95. Toraa B cooTBeTcTBUM C hopMmysioii (E.9)
paccunTbIBaEM ANS:

A, =0,95(1,2:0,0375+2,571-0,00054)=0,0441;
g =0,95(1,2:0,0414+2,571-0,00082)=0,0492.



NMPUNOXXEHUE X
(pekomeHagyemoe)
PEKOMEHOALIMM NO BbIBOPY TEMNOU3ONALUNOHHBLIX MATEPUAIIOB

METOAMKA BblEOPA TENJ/IOU30/ISLMOHHBIX MATEPUAJIOB MO YCJTOBUSIM SKOHOMUYECKOMN
LLETIECOOBPA3HOCTHA

X.1 Bbi6op TEnnoM30MALUMOHHOIO MaTepuana Mo YCJOBUAM 3SKOHOMMYECKOW LIENIecO06pasHOCTM  cleayet
Npou3BOAMTb TOMBKO M3 MaTepManoB, MpeAHa3HauYeHHbIX [N1S OrpaXAaloLMX KOHCTPYKLWKA, YAOBNETBOPAIOLMX
TpeboBaHMAM 3KONOMMYECKON M NoXXapHOM 6e30MacHOCTU, AECTPYKLMOHHON CTOMKOCTY.

XK.2 DKOHOMMYECKYIO LIeNeco06pa3HOCTb TEMJI03aLLUTLI CIEAYET OLIEHMBATL MO BbINOJIHEHWIO ABYX YC/IOBUIA.

I'Iepsoe YyCioBUE: YUCTbIN ﬂ,MCKOHTMpOBaHHbIl‘;i aoxo4 OT NpUMEHEHUA Bbl6paHHOFO TENION30/IALUUOHHOIo
MaTtepuvana B [laHHOW KOHCTPYKUUWN OO0/DKEH 6bITb MONOXUTENBHBIM

T
By =N+ B - a2 0, (OK.1)
=1

rae £y, - YACTBIIt IMCKOHTUPOBAHHBIN AOX0A (MHTErpanbHbii athdekT), py6/m 2 ;

2
Md - exerogHoe cokpalleHMe 3KCMyaTaLMOHHbIX M3AEPKEK 3a CUET CHIDKEHWUS TenjonoTepb yepes 1 M
2
NOBEPXHOCTW OrpaXxaatoLien KOHCTpyKumun, pyd/(m  -rog);
" " 2 "
MF - kanuTanbHble BROXEHUS B TEMIOM3ONSALUMOHHBIA Croii (Ha 1 M™ MOBEPXHOCTM orpaxaatoluel
2
KOHCTpyKUuK), pyd/m™ ;

" -1
£ - HopMa auMckoHTa, BbibMpaeMasi 3aKa3unkoM (Mpy OTCYTCTBUM [AaHHbIX NPUHUMAETCS paBHoit 0,08 roa ~ );
T - HOpPMaTUBHBIN CPOK CyX6bl OrPXKAAIOLLENA KOHCTPYKLIMM 30aHUS, NET;
£ - HOMep TekyLlero roaa.

BTopoe ycnoBue: CpPOK OKYyMaeMOCTW KaruTasbHblX BJIOXKEHUA B TEMIO3aLMTHLIA CMOW  Orpaxaatoen
KOHCTPYKUMKN (C YYETOM AWMCKOHTUPOBAHMS NpuEbinM) A0/MKEH 6bITb He GOsblue Cpoka OKyrnaemMocT 6aHKOBCKOro
BK/1aza.

XK.3 MepBoe ycroBre SKOHOMUYECKOW LieN1ecoobpasHOCTM Mpy BbIBOPE TEMIOM30MALMOHHOTO MaTepuana A0/MKHO
YOOBNETBOPSATL HEPABEHCTBY

+*
Eotm < 2424 iy Sory 01 D Buog B ) 0K.2)
TAE €ty - MAapaMeTp TEMOU30/ALMOHHOTO MaTepuana, OnpeAensitoLnii CTOUMOCTb €ANHULIbI TEPMUYECKOTO
2 20,02 .
COMPOTUBNEHUS TEMIOMN30NSLMOHHOrO C1os niowaasto 1 M=, (py6/m ™ )/(m -°C/BT);
3
'y - CTOMMOCTb TEMN/IOM30/IALMOHHOIO MaTepuana, py6/m™ ;
Mg - KOIDDULMEHT TEMIIONPOBOAHOCTH TEMOU30/ALMOHHOTO MaTepuana, BT/(M-°C);
C, - TapudHas CTOMMOCTb TEMNIOBON 3HEPrMM OT BbIGPAHHOrO UCTOYHMKA TennoCHabxeHns, py6/BT-u;

f{_}‘:‘} - q)YHKLl,MFl BAMSIHASI OTHOCWUTENIbHOW nJioLaau 0pe6peHMﬂ ana TpeXCﬂOﬁHbIX 6ETOHHBIX KOHCI'DYKLl,Mﬁ C
pe6paMM N TENJTION301ALUOHHBIMU BK1aAbllLaMK;

f{,.:, - (OYHKUMS BAWUSIHUS TENSIOTEXHUYECKON HEOAHOPOAHOCTN MHOMOC/IOMHOW KOHCTPYKLWK;

2 - KO3(ULIMEHT ANCKOHTUPOBAHMS 3KCM/YaTALIMOHHbIX U3LEPXKEK, NET;

Dd - TO Xe, 4To u B hopmyne (1) HacToswero Ceoga npaswn, °C-cyT;

# - TO Xe, 4yTo M B hopmyne (3) CHwull 23-02;

R,.gg - HOpMMpyeMOe NpUBEAEHHOE COMPOTMBIIEHME Tersonepeaadye MHOTOCTIOWHOM — orpaxxaatoLlen

KOHCTpyKUMK, onpeaensemoe cornacHo CHul 23-02, m 2 -°C/Br;



. o 2
RD - conpoTuBneHNE TeENIoNepeaaye Tom Xe KOHCTpyKUnmn 6e3 TennonsonsaumoHHoro cnosi, M- -°C/BT.

YucneHHble 3HaYeHNs _,ﬁ: Fyo f(,.:,, ¢ onpeaenstoTcsa no (opmynam:

-1
Fopy = - F, 17, (K.3)
rae £, ff - OTHOLICHHE IUIOLIA]M, 3aHMMAeMOW pebpamy, K IUIOMIAAM IOBEPXHOCTH

KOHCTPYKIHH (0e3 ydeTa OKOHHBIX MPOEMOB);
Jiry =’"(Rre@ ~ g )f(ﬂre@ _’"RD)’ (K4

*
roe R,.gg n Fj - Te xe, uto n B hopmyne (K.2);
¥ - T0 Xe, 4yTo 1 dopmyne (11);

oy =[1-(1+E7 )/ B, (K.5)
roe &, T - 70 xe, uto 1 B hopmyne (K.1).

X.4 BTOpoe yCnoBMe 3KOHOMUYECKOKN LienecoobpasHoCTM Npu BbiGope TEMOMU30MSLMOHHOMO MaTtepuana A0/MKHO
YAOBNETBOPSTH HEPABEHCTBY

Com < 260 Fi 7y iy @2 Dan 1(Rygg B ) (K.6)

roe &g - koaduUmMeHT, onpeaensemslii no dopmyne
oy =[1-(1+ By E g OK.7)

*

ComsPomaCas f{F} . f{,.:, LDy a, R,.gg, £y - 70 xe, 4o 1 B hopmyne XK.2.

.5 Bce TENMOM30MSLUMOHHbIE MaTepuanbl, YAOBMeTBOpSiOME [BYM HepaBeHcTBaM (K.2) u  (K.6),
06ecneumBaloT 3KOHOMUYECKYIO LIeNlecoobpasHOCTb MPUMEHEHWUS! B KayecTBe Ternno3aluTbl. Mpu 3TOM npuopuTeT
CllefyeT OTAABaTh MarepuasnaM C HauMEHbLLMM 3HAYEHNEM £, M, , KaK 0BECTIEUMBAIOLLMM MAKCUMASTbHYIO BEMMUMHY
UNCTOro IMCKOHTUPOBAHHOTO [IOXOAA B IaHHbIX YCIIOBUSIX.

XK.6 Tennou3onsuMoHHble MaTepuanbl, YOOBMNETBOPSIOWME TOMIKO MEPBOMY  YC/IOBUIO, obecneunBatoT
OTHOCUTEJIbHYIO 3KOHOMUNYECKYIO Ll,e}'IeCOO6pa3HOCTb. X ncnonb3oBaHWe pekoMeHAYeTCs TO/IbKO MO COrfiacoBaHMIO C
3aKa341KOoM.

X.7 Wcnonb3oBaHue Ans TEM03aluTbl 34aHUMA TEMIOM3O0MISILMOHHBIX MaTepuanoB, HE YOOB/IETBOPSHOLLMX
YC/IOBUSIM SKOHOMMYECKON LIeNecoobpasHOCTH, HE pEKOMEHAYETCS.
MpuMep pacueta

TpebyeTca  OUEHUTb  3KOHOMMYECKYIO  LeNnecoobpasHOCTb  MCMOMb30BaHMsS B T.Yde  cneaytowmx
TENMON30MAUMOHHBLIX MaTepMasioB ANs TEM03aLUMTbl KMPMWMYHOW CTEHbI XWNOro A0OMa C KOHCTPYKTUBHBLIM C/IOEM U3
CUJIMKaTHOTO  YETbIPHAAUATUMYCTOTHOrO  KMpNM4Ya Ha  LEMEHTHO-MEeCYaHOM pacTteBope C  K03(hdUUMEHTOM

TEenIonNpoBOAHOCTH }\1 =0,64 B1/(M-°C) 1 Hapy>XHbIM 06/IMLLOBOYHBIM C/TIOEM M3 KEPaMMUYECKOro MyCTOTHOrO KMpnuya
Ha LleMEHTHO-NEeCYaHOM pacTBope € KO3(pMLNEHTOM TENIONPOBOAHOCTH }12 =0,58 Bt/(M-°C):

- MAWT TEMNOU30/ISILMOHHBLIX M3 MUHEPANbHOW BaTbl Ha CUHTETMYECKOM CBs3ytoweM M-75 (CanaBaTckuii 3aBoA
OAO "TepmocTenc") ¢ KoahpMUMEHTOM TEMNONPOBOAHOCTH }\m =0,045 Bt/(M-°C);

- nmT neHononnctuponbHbix MCB-C-50 (OO0 HMO "Monumep", r.Yda) ¢ koadduuneHToM TensonpoBoAHOCTH
A =0,041 BT/(M-°C);

- MaToB MPOLUMBHBIX M3 MUHepanbHoM BaTbl M-125 (CanaBaTckui 3aBoa OAO "TepmocTenc") ¢ ko3chhuUMEHTOM
TEenI0nNpoBOAHOCTU }\m =0,044 Bt/(M-°C);

- wnakoMmatoB 2M-100 (OAO "Hedrexmmctpoi”", r.Ycda) ¢ KoapdUUMEHTOM TEMIONPOBOAHOCTU }\m =0,044
B1/(M-°C).

UcxoaHble paHHbIEe:

- TO/ILMHA OCHOBHOIO KOHCTPYKTUBHOIO C/1I0S CTEHbI 31 =0,38 ™;



- TO/ILUMHA HAPYXKHOrO 0BMLOBOYHOO Closi fig =0,12 M;
- KpenneHue - rmbkue CBA3M U3 CTEKIIONACTUKa;
- K03(bPULMEHT TENNOTEXHNYECKON oHOpoAHOCTH # =0,84;

= 2
- HOPMUPYEMOE 3HauYeHWe NpUBEAEHHOrO COMPOTUBIIEHUS TeMonepeaaye R,.gg =333 m*.°C/Br;

- paloH CTpouTensCTBa - r.Yda, Dd =5730 °C-cyT;

- TapubHas CTONMOCTb TEMIoBOV 3Heprm <, = 1 151070 py&/Bry ;

- HOPMAaTMBHbINA CPOK CNYXBbl KOHCTPYKUMN £ =50 neT;

- HOpMa AMCKOHTA, BbIGpaHHas 3aKkasumkoM, & = D,lro,u;'l.

Mopsinok pacueta
1. CyMMapHoe conpoTUBNEHWE Tennonepeaye CTeHbl 6e3 Tennon3onsUMoHHOro Cnos
Ry =Ry +8 /0 +85/hg + R, = 0114 +038/0,04+0]12/0,58+ 0,043 =
= 0,958 % "C/Br.

2. 3HayeHve yHKUMUI BNUSIHUS BHYTPEHHETO OpPeBPEHNst U TENIOTEXHUYECKOW OAHOPOAHOCTM KOHCTPYKLIMM

fim=l-F im0,

vy =0,84(3,33-0,958)/(3,33-0,84-0,958)=0,789.

3. 3HauyeHns Ko3(PULMEHTOB AUCKOHTMPOBAHUS

oy =[1-(1+0,17°"7/0,1 =99 ner;

g =[1-(1+ 0 BN 101 = 6 5per.
4. OnpeaeneHve yCoBuMiA SKOHOMUYECKOM LienecoobpasHocTv no dopmynam (K.2)-(K.6):
- AN NepBOro YC/I0BMS

S < [241151070:0,0-0,7899,9-57301)1(3.33.0,958) =
- 387 [py6/m? ) m2-C/Br)

- ON4 BTOPOro ycnosua
S < [241151070:1,0-0,785-6,5-57301)1(3.33.0,958) =
= 25,4 [py6i? )i(u? "C/Br)

5. 3HaueHWs MapaMeTpa Cpt,, O 33daHHbIX TEMIOW3OMSLMOHHBIX MaTepUanoB MPUHSTLI MO AaHHBIM
npeanpUSTUIA-NPOU3BOAUTENEN:

- NAWUTBbI TEMIOU30ALMOHHbIE U3 MUHEPASIbHOM BaTbl HA CMHTETUYECKOM cBsidytowweM M-75 (CanaBaTckuit 3aBod
OAOQ "TepmocTenc"):

e = 20,3 (py6ia? /(s =C/B1);
- NAMTbI NeHononmcTmposbHble NMCB-C-50 (OO0 HMO "Monumep” r.Yda):
emhm =431 [py6ia? 2B}
- MaTbl NPOLUMBHbIE U3 MUHEpaNbHOM BaTbl M-125 (CanaBatckui 3aBog OAQO "TepmMocTenc"):
Emhm = 317 [pyim? Y u? 2CiBr);
- wnakomatbl 2M-100 (OAQ "HedtexumcTpon”, r.Yoa):

Emh = 28,2 [y /{u? 2C/Br .



6. Tennou3onsuMOHHLIM MaTEPUANOM, YAOBNETBOPAIOLLNM Tpe6OBaHMF|M 3KOHOMMYECKOM uenec006pa3Hoch, B
AAHHOM Cnlydae ABNATCA MNINTbI TENIOU30NAUNOHHbIE U3 MMHepaﬂbHOﬁ BaTbl HA CMHTETMYECKOM CBA3yoLweM [1-75

Canasatckoro 3aBoga OAO "TepMOCTeNC", UMEIOILME £y Ay, 4 25,4 (p}.rﬁfm 2 )f (Mz -°CJ’BT).



NMPUNOXEHUE U
(pekomeHayemoe) 5
NMPUMEPbLI PACYETA YPOBHA TEMTOBOU 3ALLUTDI

N.1 PACYHET YPOBHA TEHHOBQﬁ 3ALLUTBLI MO HOPMUPYEMYMY YAE/IbHOMY PACXOA4Y
TENN10BOW SHEPI'MN HA OTONMJIEHUE 34AHNA

Tpebyetca onpeaenuTb YpoBeHb TEMO3aLUMTbI 12-3TaXKHOr0 XXWJIOro ABYXCEKLMOHHOrO 3AaHWS, HAMEUYEHHOro K
cTpoutenbctBy B CaHkT-leTepbypre. YpoBeHb TEMno3alluTbl OMpPeaensieTcs Mo KOMIUIEKCHOMY MOKa3aTeso
HOPMMPYEMOro YAENbHOro pacxoia TEMIOBOW SHEPrUM Ha OTOMJIEHWE 3AaHUS.

UcxopgHble AaHHbIEe

[lBeHaUaTM3TaXXHOE ABYXCEKLUMOHHOE XXMWJI0€ 3[aHMe COCTOMT M3 OAHOM TOPLEBOM CEKUMWM M OAHOW YriioBOM
TopueBol cekumn. ObLuee KONMYECTBO KBapTUp - 77 (2-# - 12-11 3Taxu), 1-1 3Tax - odm1CHble MoMelleHns. Kapkac,
BK/tOYAsi MEpPEeKPbITUS, - U3 MOHONUTHOMO Xene3o6eToHa. CTeHbl - caMoHecywme € 3PdEKTUBHBIM YTENUTENEM,
OKHa C TPEXCNOMHBLIM OCTEKNEHMEM B AEPEBSHHbLIX PasAefbHO-CNapeHHbIX nepennetax. MokpbiTUe - COBMELLEHHOE
enesobeToHHoe C 3deKTMBHLIM yTennuteneM. LIOKONMbHbIM 3TaX - OTan/IMBaeMbI C pasMELLEHNEM OCUCHBIX M
AMUHUCTPATMBHbLIX MOMELEHWUI, MOMbl MO TPYyHTY. 34aHME MOAK/IIOYEHO K  LEHTPANM30BAHHOW CUCTEMe
TEenI0CHabXXeHNs.

CornacHo CHuIM 23-01 knuMaTuyeckne napameTpbl CaHKT-MeTepbypra cneaytowme:

- pacyeTHas TemnepaTypa HapyXHOro Bosfyxa £, , Onpedensemas Mo TemnepaType Haubonee XOnoaHoi
NATUAHEBKM obecneveHHoCTbio 0,92, paBHa MUHYC 26 °C;

- NPOAO/KUTENBHOCTL OTOMUTENLHOMO NEPUOAA CO CPEHEN CYTOYHOM TEMNEPaTyYpoil HapyXHOro Bo3ayxa 8 °C
paBHa £ ¢ =220 cyT;

- CpeaHss TeMnepaTypa Hapy>HOro BO3/JyXa 3a OTOMUTENbHLIN Nepuop iy =MuHycC 1,8 °C.

CornacHo MOCT 30494 un CaHllvH 2.1.2.1002 onTuManbHas pacdeTHas TemrepaTypa BHYTPEHHEro BO3Ayxa
XKWI0ro 3aaHNs £y, =20 °C. CornacHo CHuI 23-02 pacyeTHas OTHOCUTENbHAA B/IAXKHOCTb BHYTPEHHErO BO3A4yXa 13

yCcnoBua HeEBbINAAEHUA KOHAEHCATA Ha BHYTPEHHUX MOBEPXHOCTAX HAPYXXHbIX orpa>|<p,eHm71 pPaBHa ifyys =55%.

Bbluncnsem rpajyco-CyTKu OTOMUTENILHOIO nepvoaa COrnacHo dopmyne (€)
Dy =ty —tps 2ps =(20+1,8)-220=4796 °C-cyT.

Mopsinok pacueta

Pacuer nnowaaei n 06beMoB 06LEMHO-MIAHUPOBOYHOO PELLEHNS 30aHWS BbINOJIHSAIOT B COOTBETCTBUM C 5.4 MO
pabounM YepTexaM apxXUTEKTYPHO-CTPOUTENbHONM YacTu MpoekTa. B pesynbTaTe nosyyeHbl Creaytolne OCHOBHbIE
06bEMbI U MNOLLAAN:

- OTar/MBaeMblit 06beM 'y = 22356 M

- OTar/MBaeMas Nnowasb (415 Xunblx 3aaHui - oblas nnowaas keaptup) A, = 7557 W ;

- MNoWaAb Xuibix nomelenmii A; = 4253 e ;

- 061125 NIoLaAb HapYXKHBIX OrPAXKAALMX KOHCTPYKUMI 3pamms A = 6472 M* | B TOM umcre:
cren A, = 4508 %

OKOH U 6ankoHHbIx aBepeit Ag = 773 e ;

COBMeLLEHHOro MmokpbiTus A, = 5525 w;

NepeKpbITUIA NoA 3pKepaMu ﬂﬂ =13 Mz;

MOJIOB MO FPyHTY *"1_,1“ =5795 M



PaccunTbIBaKOT OTHOLLEHWE MOLLAAN OKOH U BankoOHHbLIX ABEpei K Miowaan CTeH, BKIoYas OKHa U BanKoHHbIE
meepn f = Ag ! [ﬂw + HF) =779/(4508+779)=0,15, 4TO HUXe TPebYeMOro OTHOLLEHUS, KOTOpoe cornacHo CHuM
23-02 ponmxHo 6bITb He 6onee 0,18.

PaccunTblBalOT MokasaTeNb KOMMAKTHOCTUM  34aHus kfgs = A i Vh =6475/22956=0,28, 4TO HWXe

HOPMMPYEMOrO 3HayeHusl, KoTopoe cornacHo CHulM 23-02 i 12-3TaXkHbIX 34aHWA  cocTaBnsetr 0,29, u,
CneaoBaTesibHO, YOBIETBOPAET TPEOGOBAHUAM HOPM.

HopMupyeMble Tenno3aluUTHbIE XapaKTEPUCTUKN HaPYXKHbIX OrpaXAeHWi NpeaBapuUTeESIbHO  OnpeaensitoTcs
cornacHo pasgeny 5 CHul 23-02 B 3aBUCMMOCTM OT MPaflyco-CyTOK paiioHa cTpouTenbCTBa. Ans CaHkT-MNeTepbypra

(Dd =4796 °C-cyT) HOpMMpPYeMOEe COMpPOTUBIIEHUE Tenonepesadye Hapy>HbIX CTeH R:fg =3,08; OKOH 1 H6aNKOHHbIX

ABepen R;fg =0,51; COBMELLEHHOrO NOKPbITUs A, 2 =4,6; NepekpbITMii NoA 3pKepamu R}ig =4,6; nonos o
rpyHTY (B OTaN/IMBaeMoM noaBane) R}-ﬂg =4 06 m=° CBT.

TpebyeMblii BO3yX006MEH OMNpeaenaerca Ans XumbiX 30aHU UCXOAA U3 HOPMbI, YCTaHOB/IEHHOW cornacHo CHuM

3 2 N
23-02, 3 M~ /4 ygansieMoro Bo3gyxa Ha 1 M~ >KUNbIX NOMELLEHUN.
HopMupyeMoe 3HaueHne yaenbHOro pacxoda TEM0BON SHEPrMM Ha OTOMJIEHWE 3AaHWs ONpeaensiioT no Tabnuue

9 CHuM 23-02. [ins 12-3TaxHbIX XWbIX 34aHWiA 3Ta BEIMYMHA paBHa g;gg = T0x %! (Mz -°C-|::§.FT)

o o das
BbINONHAIOT ~ pacyeT yAenbHOM MOTPe6HOCTM B TEr/IOBOW 3HEPrMM Ha  OTOM/IeHMe  3danus o,

2
kx/(M™ -°C-cyT), cornacHo npunoxenuto I CHuUll 23-02 u MeToauke npunoxeHus W.2. MNMockonbKy B 34aHWU
NMPUMEHEHbI OKHa C TPEXC/IOMHLIM OCTEK/IEHWMEM B [AEPEBSIHHLIX Pa3AefibHO-CMAPEeHHbIX MepensieTax, To B pacyer

BBeieHo Ry =055 w4 BT B pesynbTaTe  pacyerta g;‘fﬂs =67 45wl ME-':'C-I:}.FT) npw
HopMel:;rfuil = T0xTx/ (Mz -°C-|::§.FT)

1.2 METOANKA PACYHETA TEMJTOTEXHNYECKUX U DHEPTETUMECKUX MAPAMETPOB 3AHUA
1 3ANOJIHEHUE ®OPMbl SHEPFETUYECKOI'O NMACMOPTA

N.2.1 Mepepn 3anonHeHneM (OpMbl SHEPreTUYEeCcKoro nacrnopTa creayeT NpPMBECTU KpaTKoe OMnvcaHue npoekTa
3paHus. Mpu 3TOM yKasblBAKOTCS 3TaXKHOCTb 34aHUS, KOMMYECTBO U TUMbl CEKLMIA, KOIMYECTBO KBApTUP M MECTO
cTpouTenbcTBa. MpUBOAMTCS XapaKTEPUCTUKA HaPYXKHbIX OrpaKaatoLMX KOHCTPYKUMM: CTEH, OKOH, MOKPbITUS MK
yepfaka, nogsana, noAanosbsi, a MpW OTCYTCTBMM NPOCTPAHCTBA MOA MEPBbIM 3TaXOM - MOJIOB MO TPYHTY.
YKa3blBaeTCs MCTOYHWUK TernsiocHabXeHust 34aHns M XapaKTep pa3Boaku TpybonpoBOAOB OTOMSIEHUS U ropsiMero
BOJIOCHabXeHusl.

MeToauka pacyeTa NnapameTpoB NMpuBEAEHa Ha NPUMEPE XWIIOro 3A4aHusl, ONCaHHOro B pa3aene 18.
N.2.2 B pasgene "O6was nHdopMaLus o NpoekTe" npusoanTcs cneaytowas HdopMaums:

afpec 34aHus - pervoH P®, ropoa Mnv HaceNEHHbI NYHKT, Ha3BaHWE YNuLbl U HOMEP 3AaHUS;

TWM 34aHUS - B COOTBETCTBUM C pasaesioM 17;

pa3paboTumK NpoeKTa - Ha3BaHME rOJIOBHON NPOEKTHON OpraHu3aLum;

appec v TenedoH pa3paboTumka - NOYTOBLIM aapec, HoMep TenedoHa v dhakca Anpekunum;

lWndp npoekTa - HOMEP MNPOEKTa MOBTOPHOrO MPUMEHEHWUS WIWM WHAMBUAYASIbHOrO MpOEeKTa, MPUCBOEHHLIN
NPOEKTHOMN OpraHu3aumen.

N.2.3 B pasgene "PacueTHble YyCNOBUS" MPUBOAATCS KIMMaTUUYECKWE [AaHHble ANS ropoja WM TMyHKTa
CTPOVTENBLCTBA 3[aHUS M MPUHSATbIE TEMMEpaTypbl MOMELLEHUI (34EeCh WM Aanee Hymepauusi NpUBEAEHa COrflacHo
pasgeny 18):

1. PacueTHas TemnepaTypa BHYTPEHHEr0 BO3AyXa fmy NpUHMMaeTcs no Tabnuue 1. [INa XWIOro 3AaHWS B T.

TBepu Eyy =20 °C.

2. PacyeTHas TeMnepaTypa HapyXHOro Bo3ayXa £, . [IPUHNMaETCS 3HaveHne TemnepaTypbl HapYXXHOro BO3AyXa

Hanbonee X0NoAHO NATUAHEBKK 06ecnedeHHOCTLIo 0,92 cornacHo CHuM 23-01. ina r. Teepu £,,¢ =-29 °C.



[ v
3. PacueTHas TeMnepaTypa Tensoro Yepaaka iy . MpuHMMaetcs pasHon 14 °C, ucxops U3 pacyeta TernjoBoro

6anaHca CUCTEMbI, BKIIIOYAIOLLEN TEMbIA YepaaK M HWDKE pacrofioEHHbIE Xu/ble NMOMELLEHUs. B aaHHOM mnpoekTe
TENMbIN Yepaak OTCyTCTBYET.

mi
4. PacyeTHas TeMnepaTypa Texnoanosbsl (TeEXHM4Yeckoro nogeana) £ f - Mpu Hannumm B noggane Tpyb cuctem

oTonNIEHNUA N ropayero BOAOCHabXeHus1 aTa Temneparypa npMHUMaeTca paBHOl‘;I He MeHee nntoc 2 °C, ucxoas w3
pacyeTa TeI'I}'IOI'IOCTYI'I}'IeHMﬁ OT WHXXEHEPHbIX CUCTEM U BbIWEPACMOJIOXKEHHbIX >XWU/bIX nomelleHnii. B paHHOM
NPOEKTE noasan HeoTanIMBAEMBIN.

5. MMpoao/MmKMTENBHOCTL OTOMUTENILHOO Mepuoaa I ps. [lMpuHuMaetca cornacHo CHwM 23-01. [na r.Teepu

Z s =218 oyT.

6. CpeaHsas TemnepaTypa HapyXHOro BO3/lyxa 3a OTONUTENbHbLIN Nepuos, £y . MpuHUMaeTca cornacHo CHuM 23-
01. Ana r.Teepu £p; =-3,0 °C.

7. Tpajyco-CyTku oTonuUTENbHOrO Neproaa Ly BbiuMcastoTcs Mo dopmyne (1).

Ans r.Teepu Ll; =5014 °C-cyT.

1.2.4 B pasgene "®OyHKUMOHANBHOE Ha3HAYeHWe, TUM 1 KOHCTPYKTUBHOE PELLEHWE 3A4aHWS" NMPUBOASTCS AaHHbIE,
XapakTepuayloLume 3aHue.

8-11. Bce XapPaKTEPUCTUKN MO 3TUM NMYHKTaM NPUHUMAOTCA MO MPOEKTY 3A4aHUS.

N.2.5 B pasgene "O6bEMHO-MNAHUPOBOYHbIE NAapaMeTpPbl 34aHNUSA" BbIMUCTIAIOT B COOTBETCTBUM C TPe6OBaHWSAMM
noapasaena 5.4 nnowaaHble N 06bEMHbIE XapaKTEPUCTUKN U 06 BEMHO-MJIAHUPOBOYHbIE NOKA3aTeNu:

v Sum
12. Obuias nnowaab Hapy>XHbIX OrPaXKAAOLIMX KOHCTPYKUMIA 30aHUS _r'ElEz . YCTaHaBNMBaeTCsA Mo BHYTPEHHUM

pasMepaM "B cBETY" (PACCTOS\HUSI MeXAy BHYTPEHHVUMMW MOBEPXHOCTAMMW HAPYXHbIX OrpaXkAaroWmMX KOHCTPYKUMNA,
NPOTUBOCTOALWMNX APYr APYryY).

2
Mnowazb CTeH, BKIIOYAIOWMX OKHA, GankoHHble W BXOAHbIE ABEPU B 3AaHue, BUTPaxwW, A, g i.;, M~
onpezenserca no dopmyne

ApiFied = Puafp + 4, (1.1)

roe F.¢ - ANvHa nepuMmeTpa BHYTpeHHel‘;I MOBEPXHOCTU HAPY>XHbIX CTEH 3TaXa, M;
H.F! - BbICOTa OTaN/IMBaeMoro obbema 34aHus, M;
H.S - OONOMHUTENbHAs nnaowaAb HapyXHbIX CTeH (JIECTHUYHLIX KIETOK, }'IMq)TOBbIX LWaxT), BbIXOAALWMX 3a

2
npeaesbl 0CHOBHOMO hacaaa (Bbilie YPOBHS MOTOJKA MOCAEAHEr0 3TaXa M HUKE YPOBHS Mona nepeoro sTaxa), M
B nanHoM npumepe A, =0.

Ays g = 160,624 = 3855147,
Mnowaab Hapy>XHbIX CTEH Aw , M 2 , onpegensertcs no dopmyne

Ay = Ay riea —AF, (n.2)

raoe J":].F - nnowaab OKOH, onpeaensaeTca Kak CyMmMa nnowaaein BCeEX OKOHHbIX NnpoeMoB.

2
[ns paccmatpuBaemoro 3aams Agy = 634 m®. 13 Hux nnowaab OKOHHBIX MPOEMOB B NECTHUYHO-TUTOBOM

yane Agy =70 .
Torpa A, = 3855-654 = 3161 ? (B TOM uncnie NPOAObHbIX CTEH - 2581 M , TOPLIEBbIX CTEH - 580 Mz).
2 2
Mnowaas nokpbitnst A, , M~ , 1 Nnowasb NepekpbITUS Haz NoABaIoM Af , M“, paBHbI nnowaay staxa A
A, =Ap = Ay =T701°.

O6Lwas nnowaab HapyXXHbIX OrpaXkaatoLLmMX KOHCTPYKLMIA ﬂs ¥ onpenensietcst no dopmyne



AT = B pig A+ Ay = 385547704770 =5395w. (U3

13-16. Mnowazb otanmMeaeMbix nomelleHnit Ay 1 nnowaas xunbix nomelleHnit A; onpesenstoTcst Mo NpoexTy
1 paBHbI:

Ay = 5256w, A =3416m?.

. 3 2
17. OTannvBaeMblit 06beM 3haHWs ¥, M~ , BbIYUCISIETCS| Kak npousseaeHue mowaan staxa Ay, m~,

(NNowwaay, OrpaHUYEHHON BHYTPEHHUMW MOBEPXHOCTSIMM HapyXHbIX CTeH) Ha BbicoTy Hj, M, 3Toro ofbeMa,
npeacTaBnsioLLyto cobol paccTosiHME OT Mosa NePBOro 3TaXa A0 NOTOoNKa NOCNeaHEro sTaxa.

Fop = A4y =T7024 = 15450 e (n.4)
18-19. Moka3zaTeny 06bEMHO-NNAHUPOBOYHOMO PELLEHMS 3aHWs OnpeaenstoTcs no hopMynam:

- KO3(DULIMEHT OCTEKNEHHOCTM hacaaos 3aaHns
F=Ap t A, gLy =694/3855 =018 < F7 =018, (1.5)
das
- rlokasaTe/b KOMMaKTHOCTY 34aHus &

JOES = 4SUMppr = 5395018480 = 0,20 < k% = 0,32m]. (11.6)

N.2.6 Pasgen "3HepreTW—|eCKMe rnokasaresnin" BKJIIOYaET TEMNJIOTEXHUYECKME U TEMI03HEPreTUYecKne nokasatesnu.
TennorexHuyeckue noxkasaresim

20. CornacHo CHuM 23-02 npvBeAeHHOE COMPOTMBIEHWE TeMonepeaadye Hapy>XHbIX OrpaxAeHW RE,

2 o
M~ -°C/BT, BOMKHO NPUHUMATbCA HE HMXKXE HOPMUPYEMbIX 3HAYEHUU ng , KOTOpbIE YCTaHaB/IMBaOTCA NO HOpMaM

Tabnuubl 4 storo CHwll B 3aBMCMMOCTM OT pafyco-CyTOK OTOMMTENbHOro nepuoga. Ans Dd =5014 °C-cyT
HOpPMUpPYEMOE COMPOTUBIIEHME TENonepeaade paBHo ANs:

- cren RI® = 316 m? “ /BT,

. plteEgd _ 2 .
- OKOH 1 6ankoHHbIX aBepet Rp* = 0526 m* “C/BT,
- MOKpbITUS R;gg =471 B2 CBT;

- NEpPeKpLITU NepPBOro sTaxa R}-ﬂg =416 e OB

des ¢ . red N

CornacHo CHuIM 23-02 B cnyqae yaosneTsopeHns Tpebosanus o = of u _ MO yAenbHOMY pacxofy TemnoBow
SHeprMM Ha OTOMNEeHWe 3[aHus NpUBEAEHHOE COMPOTMBMEHWE Tensonepeaade R,.gg AN OTAENbHbIX 3/1IEMEHTOB
HapYXXHbIX OFPaKAEHUIN MOXET NMPUHMMATLCS HUXKE HOPMUPYEMbIX 3HAaUEHMWIA. B paccmaTpvBaeMoM ciydae anst CTeH

30aHAS  MPUHANN R:fg = 2,65 1’ “C/BT, 4TO HMKE HOPMMDYEMOrO 3HaueHus, AN NOKPbITUS -
R;gg =471 m? OB , ANS NEPEKpbLITUS NEPBOro Taxa - R}-ﬂg =416 w2 OB

MpoBEpSAIOT MPUHATYIO BENMUUMHY NS CTEH Ha OrpaHUYeHue Mo TeMmnepaTypHOMy nepenagy, MoACTaBnss ee B
dopmyny (4) CHull 23-02: ana crteH &ED =2,12 °C, 4TO MeHblue 4 °C 1, cnegosaTesibHO, MO 3TOMY MoKasaTesto
yaoosneTsopsieT HopMam CHull 23-02.

[lns 3anosiHEHUs1 OKOHHbIX M BaNKOHHBIX MPOEMOB NMPUHSIN OKHA M 6anKOHHbIE ABEPU C TPOMHLIM OCTEK/IEHWUEM B

¥ 2
JEepeBsHHbIX pa3aenbHO-CnapeHHbIX nepennerax &~ 7= 0,55 m“-" CYBT | yTo BbILIE HOPMUPYEMOrO 3HaYEHUS.

21. MNpuBeaeHHbIN ko3(hULMEHT Tennonepeaadn 3aaHns f . # , BT/(M2 -°C), onpepenseTcs cornacHo cdopmyne
(F.5) npunoxenus I CHul 23-02

KE = (31617 2,65+ 6947 0,55 + 770/ 471+ 770/ 4,16/ 5395 = 0,519 BTf[M2-°c)_



22. KpaTHOCTb BO3AYXOO6MeHa XKWNOro 34aHUS 33 OTOMUTESbHbIN nepuoag # 1/4, paccyuTbiBaETCA MO

a E)
dopmyne (I.8) CHuM 23-02. Mpu 3TOM KOMMYECTBO MPUTOYHOrO BO3AYXa B XKMIble MOMELIEHWS ONpeaensieTcs us
2 "
pacyeTa 3acefieHHOCTM KBapTupbl 20 M~ 0bLueli Nowaan Ha 04HOro YesioBEKa U MEHEE U YCJTIOBHO MPUHUMAETCS 3
3 2
M~ /4 HalM” NOWAAM XubX KOMHAT, T.€. paBHbIM 3 A; . Tak kak ecTecTBeHHast BEHTUNALMS B 3aHUW paboTaet

KPYIMIOCYTOYHO, TO 2, = 2y, =168. KpaTHOCTL BO3AYXOOGMEHa B K/IbiX MOMELLEHNSIX 3AaHNs paBHa

nt =34 (B, V) = 334161(0,8518480) = 0,652 47!,
rge '81! - KO:—)d)d)MLl,MEHT, y‘-lMTbIBalOLIJ,Mﬁ [AONK0 BHYTPEHHUX OrpaXaaroLwmx KOHCI'DYKLl,Mﬁ B OTal/inBaeMoM
obbeMe 3aaHus, NPUHUMAEMBIN paBHbIM 0,85;
Vh - OTan/IMBaeMblit 06beM 34aHUS, M3

K saToMy Bo3ayxo0bmeHy cneayet fo6aBuTb 06beM MHMMNLTPYIOLLErocs BO3A4yXa Yepe3 OKkHa M 6anikoHHble ABEpU
NIECTHWYHOW KNETKKM, NMTOBLIX XOJIOB HAPYXXHbIX MOXapHbIX MepexofoB. Bo3ayxOonpoHWMLAEMOCTb OKOH W
6ankoHHbIX ABEPEl HapyXXHbIX NEPEXOOoB CeAyeT NPUHUMATb U3 cepTudUuKaTa UCTbITaHUM U Npu OTCYTCTBUM - 2,1

Kr/(Mz-q), BXOOHbIX [Bepel B 3aaHue - 7 Kr/(Mz-H) (Tabn.11 CHwuI 23-02). KonunyectBo WHMUALTPYlOLLErocs
BO34yxa G:‘nf , MOCTyNaloLLEero B NIECTHUYHBIE KNETKK, onpeaenseTcs cornacHo .5 CHull 23-02.

Gy = A 7 BT N2Pe 710173 = 70415710023 1 0,47 - 386104,
o™ = 353/[273+0,5(20 + 28)] = 131 sim .

KpaTHOCTb BO3AYXOO6MEHa 3a c4yeTr MH(bW'Ipry}OLIJ,eFOCﬂ BO3ayXa B NECT! HW—lHO-}'IMq)TOBOM Yy3/1€ paBHa
nl = (q-nf;c,f o167 ) = (3861/1,31)(0,8518480) = 0,019 %L,

M o6L1as KpaTHOCTb BO3AYXOO6MEHa B XXMJIOM 3[jaH1M paBHa CyMME 3TUX KPaTHOCTEN

ng =nt +af =0652+0,019=0,671a",

ia =

23. YcnoBHbI ko3thMUMEHT Tennonepeaayn 3aaHus K:,E’f. , BT/(M2-°C), onpepensietca no gopmyne (I.6)
npunoxexus I CHull 23-02

KW = 0,2810,6710,35184801,310,8/ 5395 = 0,573 B/ (w? °C).

24. 06wmi KoadULUMEHT Tennonepenaun 3spaHus &, BT/(M2-°C), onpegensietca no dopmyne (I.4)
npunoxexus I CHull 23-02

Ky = 0519+ 0,573 = 1,052 Brf (2 +C)

TennosH epreTmyeckue nokKasartenum

25. O6wMe TennornoTepyu Yepes Hapy>KHyIO0 Oorpaxaatollyto 060noyKy 34aHus 3a OTOMWUTENbHBIN Nepvoa Qh ,
MOx, onpegensitotca no dopmyne (I.3) npunoxenHus I CHull 23-02

{5 =0,0864-1,092-:5014-5395=2552185 M k.
2
26. YpenbHble ObITOBbIE TEMOBbIAENEHUS iy, BT/M™, cnesyer ycTaHaBnMBaTb MCXOAS M3 PacHETHOrO

YLAENbHOro 3N1eKTpo- M rasonotpednenus 3gaHusa (no .6 CHwM 23-02), HO He MeHee 10 BT/Mz. B Hawem cnyyae
npuHaATo 14,5 BT/Mz.
27. BbITOBblE TEMMOMOCTYMNEHUS B 3[laHWe 33 OTOMNUTENbHLIA Nepuos me , M, onpegensaioTca no gopmyne

(F.10) npunoxennsa I CHul 23-02
{Jar =0,0864-14,5-218-3416=932945 M k.

28. TeI'I}'IOI'IOCI'YI'I}'IEHMFI B 3[@aHME OT COMHEYHOW paavaunn 3a OTOMUTENbHbIN nepuoa QS' MIx, onpeaenainTca

no cdopmyne (I.11) npunoxeruns I CHWM 23-02. JaHHble 0 KOMIMUYECTBE CYMMapHOW COSTHEYHON paavaumnu (NPSMoN,
paccesiHHOM W OTPaXXeHHOW) Ha BepTUKasbHble MOBEPXHOCTM MpWU AEWCTBUTESNbHBLIX YCNOBUSIX 0B/1a4yHOCTM 3a
OTOMUTENbHBLIN MEPUOA BbIYUCISAIOT COMNlacHO npwunioxeHuto B. [Ona r.TBepu cpedHssi BenMYMHA CyMMapHOM



CONMHEYHOW paavaunn  npu LEeNCTBUTENbHBIX ycnoBuax obnayHoCcT Ha BEPTUKAJIbHbIE NOBEPXHOCTU CB/C3

opventaumm { =716 MH}KIME, Ha nosepxHocT OB/IO3 opuenTaumm J =1224 MH}I{fME. Mnowaau
CBETONPOEMOB COOTBETCTBEHHO OPUEHTaLINM - N0 347 M .

0.=0,5:0,76-(716-347+1224-347)=255861 M.

29. Pacxopn TennoBoW 3HEPrMM Ha OTOMEHME 3AaHUS 3a OTOMUTENbHLIA Nepuos Qi , Mk, onpepensetcs no
dopmyne (I.2) npunoxenus I CHull 23-02

O} =[2552185-(932945+255861)0,8-0,85]x1,13=1970491 MTx.

30. PacyeTHbIn yaenbHbLI pacxod TErioBOM 3HEPrMM Ha OTOMJIEHUE 34aHus qfﬂs, K,U,)K/(Mz-"C-CYT),
onpeaensierca no gopmyne (.1) npunoxenus I CHul 23-02

g5 =197049110° 1(5256-5014) = 74,77 1T/ (M2'°C'E3TT).
31. HopmupyeMmblii yaenbHbI pacxof TEnsoBOi 3HEpPrM Ha OTOMNEHWE 3[aHWS g;gg,l{ﬂxf (ME -°C-|:§.rr),

NMPUHUMAETCS B COOTBETCTBMM C Tabnuuen 9 CHuM 23-02 paBHbIM 76 Kl[};{f(mz-"c-cyﬂ. MpoeKkT 34aHus

cooTBeTCTBYET TpeboBaHusM CHuM 23-02 npu  Clieaylowmx COMPOTUMBIIEHUSX Tenonepeaaye  HapyxXHbiX
OrpakaatoLmMX KOHCTPYKUMIA:

cren - R =265 C/B,

N reg _ 2. .
OKOH 1 6ankoHHbIx aBepelt - Rp* =0.55m* " CiBT,
NOKPbLITUI - R;gg =471 M2'°CfBT;

nepeKpbITUi nepsoro ataxa - 2 =4 16 B2 /BT,
S



NMPUNOXEHUE K
(pekomeHayemoe)
NMPUMEP PACHETA NPUBEOEHHOIO COMPOTUBIIEHUA TEMJIONEPEOAYE
®ACALA XUINOoro 3aAHusA

UcxoaHble paHHble

1. Ob6bekT CTpOMTENLCTBA - 16-3TaXHbIM OAHOCEKLMOHHBLIN KPYMHOMAHENbHbIA KWI0W [AOM, MOCTPOEHHBbIN B
r.Kawmpe MockoBckoli 06nacTu. Ycnosue akcnyataumm orpaxaeHnin b cornacHo CHuMM 23-02.

2. HapyxHble CTEHbI - U3 TPEXCTIOMHbIX Xene306eTorHbIX, A g = 2,04 Br/(1-"C) | naneneit Ha rmbkux cesizsix

C YTENIUTENEM W3 MEHONONUCTMPONA TomwmHoM 165 MM, Ap = 0,042 Br/(1a-"C) . Nanenn umetor Tonwmny 335

MM. Mo nepuMeTpy MaHenei u Ux NPOeMOB YTEMNIUTENb UMEET 3alUMTHbINA CNOW U3 LEMEHTHO-MECYAHOro pacTBopa
TOMWMHONM 10 MM. NSt COeaMHEHMS HKeNe306EeTOHHbIX CNOEB MPUMEHEHDI ABa BMAA M'MBKMX CBS3e 13 KOPPO3MOHHO-
CTOMKOW CTanu AMaMETPOM 8 MM: TPEYro/ibHble M ToueyHble (Wnubku). PacyeT NpuBEAEHHOrO COMPOTUBMIEHMS
Tennonepeaaye BbIMOJIHEH cornlacHo dopmyne (14) U COOTBETCTBYIOLIEro NpMMepa pacyeTa B NpUioXeHun H.

3. Ans 3anonHeHns npoeMoB MPUMEHEHbI AEPEBAHHbIE OKOHHbIE 6noku ¢ TpOVIHbIM OCTEKNEHMEM B pa3fesibHO-

CrapeHHbIX nepenneTax RE =055 w2 OB .

4. B cTbikax npumeHeH MuHepanosatHbiti ytenautens Agp = 0,07 Bri(mC), cHapyxu 3akpbiTbiii
ynnothutenem Bunatepm Ap = 0,15 Br/(m-"C) .

5. Ana MockoBckon obnactu (r.Kawwmpa) cornacHo CHuM 23-01 cpefHsis Temnepatypa M MNPOAO/KUTENBHOCTb
OTONUTENLHOTO Mepuoaa COCTaBSIOT: zf;; =-34°C,zp = 212cyT. TemnepaTypa BHYTPEHHEro BO3dyxa

Ey,y =20 °C. Torga rpagyco-CyTKu OTONUTENBHOMO Neprozaa cornacHo gopmyne (1) coctaensiior

D =(20+3,4)-212=4961 °C-cyr.

Mopsinok pacueta
1. Mo Tabnuue 4 CHuM 23-02 Dd =4961 °C-CcyT COOTBETCTBYET HOPMUPYEMOE COMPOTUBIIEHWE Tersionepesaye
JN1S1 CTEH XXWUNbIX 30aHui R,.gg =314 M2 CRT
2. ConpoTvBneHve Tennonepeaade naHenel no rnaau, paccumtaHHoe no cdopmyne (8), paBHO

Ry =1/87+0,TH204 +0,165/0,042 + 1/23 = 4,17u? °C/Br .

3. K yncny TenNonpoBOAHbIX BK/IIOYEHUIA U TEMNIOTEXHUYECKUX HeOﬂ,HOpOﬂ,HOCTeVI B CTeHax 16-3TaXHoro
NnaHesIbHOro 0Ma OTHOCSTCA TMBKMe CBSA3M, OKOHHbIE OTKOCHI, FOPU30HTaNlbHblE U BEPTUKAJIbHbIE CTbIKU naHenen,
YrnoBbl€ CTbIKW, NPUMbIKaHNE naHenen k KapHU3Y U LLOKOJIbHOMY MEPEKPLITUIO.

Onsa pacuyeta no dopmyne (14) ko3POUUMEHTOB TEMNOTEXHUYECKON OAHOPOAHOCTM Pas/MYHLIX TUMOB NaHesnei
K03(MULMEHTBI BNUSIHUS TEMMOMPOBOAHBIX BKIOUEHWIA f; 1 NIOLWaAN 30H UX BausiHMS A; paccumTaHbl Ha ocHoBe

pelleHns 3agay CTauMOHapHOM TENIONPOBOAHOCTM Ha KOMMbIOTEPE COOTBETCTBYIOLWMX Y3/10B U MNPUBEAEHbI B
Tabnuue K.1.

Tabnuuya K.1
N Bua TennoTexHnyecko HeOAHOPOAHOCTH Mnowaab 30Hbl KoadhduumneHT
n.m. B/IMSIHUSA E -1 B/SIHUSA E -1

HEOAHOPOAHOCTN HEOAHOPOAHOCTH

A e Ji

1 |vbkas cBs3b:

TpeyronbHasa 0,71 0,16
ToueYyHasa 0,35 0,16
2 |BepTuKanbHbIN CTbIK CTEHOBbIX MaHeNel ¢ NPUMbIKAoLLEN 0,94 -0,03

BHYTPEHHEN Neperopoakon 13 Tsbkesnoro 6eToHa

3 rOpM3OHTa}'IbeIl‘;I CTbIK CTEHOBbIX MaHenen ¢ NpuUMbIKaoLWnM



Xene3o6eToHHbIM NepeKkpbLITUEM:

CO CTOPOHbI NoJsia 0,335 Hal M 0,07

CO CTOPOHbI NOTOMKa 0,335 HalMm 0,38
4 | OKOHHblE OTKOCHI 0,335 HalmMm 0,47
5 |HapyxHblii yron, 06pa3oBaHHbIN CTEHOBLIMW MaHENSIMM 0,94 0,14
6 |BHyTpeHHW yron, 06pa3oBaHHbIl CTEHOBLIMU NaHeNsiMu 0,94 -0,14
7 |MNpuMbIkaHWe naHenu K YepaayHoOMy MnepexpbITUIO 0,335 HalmMm 0,33
8 |lMNpuMbIkaHWe naHenu K LOKOSIbHOMY NEePEKpLITUIO 0,335 HalmMm 0,4

4. KoachMUMEHTbI TEMNOTEXHUYECKON OAHOPOAHOCTM CTEHOBbLIX MaHEeNen psAOBOro sTaxa 16-3TaXHoro AoMa,
paccuuTaHHble Mo dopmyrne (14), npyBeaeHsl B Tabnumue K.2.

Ta6bnuua K.2
N Tun CTEHOBOW NaHenu Konunuectso | Mnowaab |  Konuyectso rmbkmx KoapdmuneHT
n.n. naHenen naHenu cBSA3eN TENNIOTEXHNYECKOW
(6e3 O4HOPOAHOCTH
naowaam
npoema),
2
M
TPpeyrosbHbIX | TOYEYHbI
X

1 |MaHenb 3x2,8 M C OKOHHbIM 6,15 6 2

npoemom 1,5x1,5 M H-101 T:

C pSAOBbIMU CTbIKaMKU 2 0,743

C Hapy>HbIM yrsiom 4 0,73

C HAPY>XHbIM U BHYTPEHHUM YyriiamMu 2 0,74

C ABYMS HapY>KHbIMW yriiamm 2 0,724
2 |NaHenb 4,5x2,8 M € 6ANIKOHHBIM 8,37 7 2

npoemom (1,5x1,5 M+2,2x0,9 M) H-

100 T:

C pSAOBbIMU CThIKaMK 2 0,75

C HapY>XHbIM Yr/IOM 2 0,729

C BHYTPEHHUM YI/IOM 2 0,757
3 |MaHenb 4,5%x2,8 M C OKOHHbIM 2 9,45 6 2 0,787

npoemom 2,1x1,5 M H-123 1 ¢
HapY>KHbIM U BHYTPEHHUM YriaMu

4 |MaHenb nndToBoro otceka 3,65x2,8 1 8,22 5 2 0,8
M C ABepHbIM NpoemMoM 2x1 M H-201
T C BHYTPEHHUM YT/IOM

5 |MaHenb NecTHUYHON KNeTKU 1 4,58 5 2 0,714
2,35x2,8 M C ABEPHbLIM NPOEMOM
2x1 M H-202 T

6 |lnyxasa naHenb 1,45x2,8 m H-11, H- 10 4,06 4 2 0,832
2T, H-3T1, H-41

7 |Tnyxas naHensb 3,25x2,8 M H-7T, H- 4 9,1 6 3 0,856
8T

8 |[nyxas naHenb 1,5x2,8 M H-28T: 4,2 4 2
C pAAOBbIMU CTbIKaMK 2 0,836
C BHYTPEHHUM YI/IOM 2 0,864
Wtoro 38

5. MpuBeaeHHbI KO3OULMEHT TENNOTEXHUYECKOW OAHOPOAHOCTM dacada onpegensiercs no dopmyne (24) u
411 PSA0BOro 3TaXa (B COOTBETCTBUM C KONIMYECTBOM TUMOB NaHesnen no Tabnuue K.2) paBeH:



7 ias =(6,15-10+8,37-6+9,45:2+8,22+4,58+4,06-10+9,1-4+4,2-4)/(2-6,15/0, 743+

+4-6,15/0,73+2-6,15/0,74+2-6,15/0,724+2-8,37/0,75+2-8,37/0,729+2-8,37/0,757+
+2-9,45/0,787+8,22/0,8+4,58/0,714+10-4,06/0,832+4-9,1/0,856+2-4,2/0,836+2-4,2/0,864)=
=237,22/304=0,78,;

- AN NepBOro aTaxa
7 fas =0,78-0,962=0,75;
- ANs nocnegHero sTaxa
7 fas =0,78:0,97=0,757.
MpuBeaeHHbIN KO3 HOUUMEHT TENSIOTEXHUYECKON 0AHOPOAHOCTM hacaaa 3a4aHus
* fas =16/(14/0,78+1/0,75+1/0,757)=0,777.
MpvBeaeHHOE CONPOTUBIIEHWE Tenonepeaade dacaga 16-3TaXHOro Xwnoro goma no gopmyne (23) paBHoO

Rlgs = 0777417 = 324w *C/B1 > Ry, = 314 m™-°CiB1.

CnepoBaTesnibHO, HapyXKHble CTEHbI 16-3TAaXKHOIO XXWIOro AOMa YAOBNETBOPSOT TpeboBaHusM CHuMM 23-02.



NMPUNOXXEHUE N
(cnpaBo4HoOE)
NMPUBEOQEHHOE COMNPOTMBIEHUE TEMNONEPEOAYE £ , KO3®®ULIMEHT

3ATEHEHUA HENPO3PAYHbLIMU SJIEMEHTAMU 1, KOQ®PULIMEHT
OTHOCWUTENbHOIO NPOMYCKAHUA COJTHEYHOWU PAOUALIUU i OKOH, BANIKOHHBIX
OBEPEW N ®OHAPEN

Ta6bnuua J1.1
N | 3anonHeHWe CBETOBOro nNpoema CeeTonpo3payHble KOHCTPYKLIMK
n.n.
B AepeBsHHbIX unu MXB nepennetax B a/IlOMMHMEBLIX NepenneTax
T T
R} w2 CiBr £ I Rh w?eCBr x
2 3 4 5 6 7 8
1 |[BOWHOE OCTEKNEHME U3 0,40 0,75 0,62 - 0,70 0,62
06bIMHOMO CTEKNa B CrapeHHbIX
nepenneTax
2 |[1BOWHOE OCTEKEHME C TBEPAbIM 0,55 0,75 0,65 - 0,70 0,65
CENEKTUBHBIM MOKPbITUEM B
CnapeHHbIX nepenneTax
3 |/1BOWHOE OCTEKNEHNE U3 0,44 0,65 0,62 0,34 0,60 0,62
06bIMHOMO CTEKNa B pa3aesibHbIX
nepenneTax
4 | [1BOMHOE OCTEKSIEHUNE C TBEPALIM 0,57 0,65 0,60 0,45 0,60 0,60
CENEKTUBHBIM MOKPbITUEM B
pa3fenbHbIX nepernyietax
5 |Bnoku cTeknsiHHbIE NYCTOTHbIE (C
LUMPWHOM WBOB 6 MM) pa3MepoM,
MM:
194x194x98 0,31 0,90 0,40 (6e3 nepenneta)
2544x244x98 0,33 0,90 0,45 (6e3 nepenneta)
6 |MpodunbHoe cTekno 0,31 0,90 0,50 (6e3 nepenneta)
Kopob4yaToro ceveHus
7 |/ABOWMHOE M3 OpraHNYecKoro 0,36 0,90 0,9 - 0,90 0,90
CTekna Ans 3eHUTHbIX hoHapei
8 |TpoiHoe 13 opraHNYeckoro 0,52 0,90 0,83 - 0,90 | 0,83
CTekna Ans 3eHUTHbIX hoHapei
9 |TpoiHoe ocTek/ieHne u3 0,55 0,50 0,70 0,46 0,50 0,70
06bIMHOMO CTekNa B pa3gesibHO-
CnapeHHbIX nepenneTax
10 | TpoViHoe OCTeK/EHNE C TBEPAbIM 0,60 0,50 0,67 0,50 0,50 | 0,67
CENEKTUBHBIM MOKPbITUEM B
pa3fenbHO-CrapeHHbIX
nepenneTax
11 |OaHOKAMEPHBI CTEKIOMAKET B
OAMHapHOM nepenneTe 13
cTekna:
06bI4HOrO 0,35 0,80 0,76 0,34 0,80 0,76
C TBEPAbIM CENEKTUBHbIM 0,51 0,80 0,75 0,43 0,80 0,75
NOKpPbLITUEM
C MArKUM CENEKTUBHbLIM 0,56 0,80 0,54 0,47 0,80 0,54
NOKpPbLITUEM




12

[lByXKkaMepHbilii CTEKNOMAKET B
OAMHApHOM MepenneTe U3
cTekna:

06bIYHOrO (C MEXCTEKOSbHbIM
paccTosHueM 8 MM)

06bIYHOrO (C MEXCTEKOSbHBIM
paccTosiHueM 12 Mm)

C TBEPAbIM CENEKTUBHBIM
MOKPbITUEM

C MArKUM CENEKTUBHbLIM
NOKPbITUEM

C TBEPAbIM CENEKTUBHBLIM
MOKPLITUEM W 3arM0SIHEHNEM
aproHoMm

0,50

0,54

0,58

0,68

0,65

0,80

0,80

0,80

0,80

0,80

0,74

0,74

0,68

0,48

0,68

0,43

0,45

0,48

0,52

0,53

0,80

0,80

0,80

0,80

0,80

0,74

0,74

0,68

0,48

0,68

13

O6bI4HOE CTEKITO U
O[HOKaMepHbIli CTEK/IONAKET B
pasaesibHbIX NepenneTax u3
cTekna:

06blYHOro

C TBEPAbIM CENEKTUBHbIM
MOKPbITUEM

C MArKUM CENEKTUBHbLIM
MOKPbITUEM

C TBEPAbIM CENEKTUBHBLIM
MOKPLITUEM W 3arM0SIHEHNEM
aproHoMm

0,56
0,65

0,72

0,69

0,60
0,60

0,60

0,60

0,63
0,58

0,51

0,58

0,50
0,56

0,60

0,60

0,60
0,60

0,60

0,60

0,63
0,58

0,58

0,58

14

O6bI4HOE CTEKITO U
[BYXKaMepHbIli CTEK/IONAKET B
pasaesibHbIX NepenneTax u3
cTekna:

06blYHOro

C TBEPAbIM CENEKTUBHbIM
MOKPbITUEM

C MArKUM CENEKTUBHbLIM
MOKPbITUEM

C TBEPAbIM CENEKTUBHBLIM
MOKPLITUEM W 3arM0SIHEHNEM
aproHoMm

0,65
0,72

0,80

0,82

0,60
0,60

0,60

0,60

0,60
0,56

0,36

0,56

0,60
0,58

0,58

0,58

0,60
0,56

0,56

0,56

15

[iBa ogHOKaMepHbIX
CTeKsionakeTa B CNapeHHbIX
nepenneTtax

0,70

0,70

0,59

0,70

0,59

16

[iBa ogHOKaMepHbIX
CTeksionakeTa B pasaesbHbIX
nepenneTtax

0,75

0,60

0,54

0,60

0,54

17

YeTbIpexcrioiHoe OCTEKNEHNE U3
06bI4HOro CTekna B AByX
CMapeHHbIX nepeneTax

0,80

0,50

0,59

0,50

0,59




MpumeyaHus

1 3HauyeHuns NpMBEAEHHOIO CONPOTUBNEHNA TENONEPeaaye, YKa3saHHbIE B Tabnuue, [A0NyCKaeTCA NpPUMEHATb B
Ka4yeCTBE pPaCYETHbIX MPU OTCYTCTBUU ITUX 3HaYeHun B CTaHAapTax Win TEXHUYECKUX YCNOBUAX Ha KOHCTPYKUUK
N He NOATBEPXAEHHbIX PE3YbTaTaMu UCTbITaHUIN.

2 K MSArKnM CENEKTMBHBIM MOKPbLITUSIM CTEK/Ia OTHOCST MOKPbITUS C TEMMIOBOW aMUccHel MeHee 0,15, K TBepablM
(K-ctekno) - 0,15 u 6onee.

3 3HayeHus NpMBEAEHHOIO COMPOTUBNIEHUA TENonepeaaye 3aroJIHEHUI CBETOBbIX npoemMoB AaHbl AN
C/lydaeB, Korga OTHOLWeHMEe NoWaan OCTEK/IEHMA K NoLwwaan 3ano/iHEHUSA CBETOBOIo npoema pasHo 0,75.

4 3HaueHusl Ans OKOH CO CTEKSIONaKeTaMu NpuBeaEHbI:
- AN AePEBSIHHBIX OKOH MPW LUMPUHE MepensieTa 78 MM;
- AN KOHCTPYKUMiA oKoH B MBX nepennetax WWpMHON 60 MM C TPeMsi BO3AYLIHbIMU KaMepaMu.
Mpy npumeHeHun TMBX NepenneToB WMPMHOM 70 MM M C NSTbIO BO3AYLUHbIMKW KaMepaMmu MNpuBeAEHHOE
2 o -
COMPOTUB/IEHWE Tenonepeaaye ysenmumsaeTcs Ha 0,03 M~ -°C/BT;

- Ana antoMUHMEBbLIX OKOH 3Ha4eHUA NpuBeaeEHbl A4 NEPENETOB C TEPMUNYECKUMN BCTaBKaMu.




NPUNOXEHUE M

(o6s3aTEenbHOE)
METOOUKA ONPEOENEHNA NPUBEOEHHOIO COMPOTUBIIEHUA TENNONEPEQAYE
OrPAXOAIOLMNX KOHCTPYKLUUA HA OCHOBE PACYETA TEMMNEPATYPHbIX MOJNEN

M.1 Orpaxaatollyto KOHCTPYKUMIO pa3buBaloT Ha pacyeTHble (ABYXMEpHble WM TPeXMEpPHble B OTHOLUEHWUM
pacnpeaeneHnsi TeMnepaTyp) y4acTku.

¥ 2
M.2 Mpw onpegeneHnn NpMBEAEHHOMO CONPOTUBIIEHUS Tenonepesaye RIII .W“"C/BT |, no gaHHbIM pacyeTa Ha
nepcoHanbHoM komnbtoTepe (MK) cTaunoHapHOro ABYXMEPHOrO TEMMEPATYPHOro MoMs pa3vMyaloT ABa ciyyast:
a) uccneayeMasi 06nacTb, BblAeneHHas Al pacyeTa TeMmrepaTypHOro Mosisl, NPeacTaBnsieT coboi dparMeHT

o ¥
orpa)xaaroLien KOHCTpyKUnn, ana KOToporo HaanieXxuT onpeaennTtb BENNYNHY RD )

6) wccnepyemas obnacTtb, ANl KOTOPOW PacCUMTLIBAETCS TeMrepaTypHOe Mosie, MeHblle MO pasMepy, YeMm
aHanM3upyeMblii parMeHT orpaXxaatoLLein KOHCTPYKLMK.

¥
B NepBOM C/lydae UCKOMas BENMNYUHA RD BbIYMCNAETCA MO q)opMyne

RE =ty ~ 20 )L/ T2, (M.2)

2
rae 2.{} - cymma TennoBbiX MOTOKOB, MEpPECEKaloWMX McCrenyemylo obnactb, BT/M™, onpeaeneqHas B
pesynbTaTe pacyeTa TeMMepaTypHOro nons;

fis Hi,p - COOTBETCTBEHHO TEMMNEPATYPa BHYTPEHHETO U HApYXXHOro Bo3ayxa, °C;
4. - npoTspKeHHOCTb 1ccneayeMoit obnacTu, M.

’
Bo BTOpOM Cnyyae £jj onpesensiot no opmyne

RE [mf exf )L ‘{[ZQ +[ :nf exf:li'con IRCOH] ) (M-Z)

raoe LCOH - NPOTSAXEHHOCTb, M, Oﬂ,HOpOﬂ,HOﬁ 4acTtu q)parMeHTa orpa>|<,qarou.|,el71 KOHCTPYKUWH, OTCEYEHHOMN OT
MCCHGAYEMOI‘;I obnacTv B xoae NOAroTOBKM AaHHbIX K pacyeTy TEMNEPATYPHOro Nongd,

Rﬁon - CONpOTMBIIEHNE Ten/onepeaade 0AHOPOAHOW OrpaXKaatoLen KOHCTPYKLUWUK, M 2 -°C/BT.

M.3 MMpu pacyeTe ABYXMEPHOrO TEMMEPATYPHOro MoJisi BbiOpaHHbIN Y4YacTOK BblMEPUMBAKOT B OMpeaesieHHOM
MacwTabe M Ha OCHOBaHWKM YepTexa COCTaBAAIOT CXEMy pacyeTa, ynpowas ee ans yaobctsa pasbueHns Ha yyacTku
n 6noku. Mpwu 3TOM:

a) 3aMeHsI0T CNOoXHble KOHd)MrypaLl,MM y4yacTKoB, HanpuMmep KpMBO}'IMHEI‘;iHbIe, 6onee NpoCTbIMK, €CNN 3Ta
KOchmrypauvm UMEET HE3HaAYUTENbHOE BNIUAHUE B TEMNIOTEXHNYECKOM OTHOLLEHUN;

6) HaHOCAT Ha YepTex rpaHuLbl 061acTy UCCNefoBaHMs U OCU KOOpAMHAT (%, ¥ HIH ¥, £ ). Bblaenstor yyacTku

C Pas3nMYHbLIMKM  TEMIONPOBOAHOCTSMM M YKasblBAlOT YCNOBUS TernioobMeHa Ha rpaHuuax. [pocTaBnsioT Bce
HeobxoaMMble pasMepbl;

B) pacyneHsoT obnactb mnccneaoBaHusl Ha 3J1EMEHTAapHbIE 6n0kK, BblgeNas OTAENbHO Y4acCTKn C pasinvyHbIMU
KO:—)(bd)MLI,MEHTaMM TENIoNPoOBOAHOCTU. BbluepumnBaloT B MacwwTabe CXEMY pacyneHeHunsa MCCJ'IGE.YEMOI‘;I obnactn u
NPOCTaBNAOT pa3Mepbl BCEX 610K0B;

r) Bbl4epymBalOT obnactb uMccnegoBaHus B YC}'IOBHOI‘;I cucremMe KoopauvHat X , ¥ . KOorga BCe 610kK

NPUHUMAIOTC OAHOTO WM TOr0 e pa3Mmepa. [poCTaBNSAOT KOOPAWMHATLI BEPLUMH MOJMIOHOB, OrpaHUYMBAIOLLIMX
y4yactkn obnactv € pasnuyHbIMM TEMIONPOBOAHOCTAMU, U KOOPAMHATbLI BEPLUMH MHOrOYrOfIbHUKOB, 06pasytoLmx
rpaHuLbl uccneayemon 06nactu. HyMepyroT yyacTkM M rpaHuubl uccrnegyemon obnactv M NOANWUCHIBAOT BEPLUMHI
obnacreit TennoNpoBOAHOCTEN, TeMnepaTyp (MM TEMOBLIX MOTOKOB) HAa MPaHWL@X WM OKPYXAMOLWEero BO3ayxa U
K03 PULMEHTOB TENIOOTAAUM;

L) Nonb3ysiCb ABYMsl YepTexamu, BbIMOSHEHHLIMKW MO "B" W "I, M PYKOBOACTBYSICb CTaHAApPTHOW (0BbIYHOM)
MoCneA0BATENbHOCTLIO PaCroNOXKEHNs, COCTaB/SHOT KOMMIEKT YMUCIEHHBIX 3HAUYEHWI UCXOAHBIX AaHHbIX A/1s BBOAA B
MnK.

Mpumep pacuerta 1

Tpe6yeTc9| onpeaenntb NpuBeAeHHOE CONPOTUBIEHWE TENONeEpeaaye TpeXC}'IOl‘;IHOl‘;I MEeTa/IMYecKoi CTEHOBOW
NnaHenn 13 JINCToBbIX MaTepuanos.



UcxoaHblie paHHble

1. KOHCTpyKumsi maHenm umsobpakeHa Ha pucyHke M.1. OHa COCTOWUT M3 ABYX CTasbHbIX NPOhUIMPOBaHHbBIX
JINCTOB C KO3(ULIMEHTOM TEMNONPOBOAHOCTM 58 BT/(M-°C), Mexay KOTOPbIMU pasMeLLeHbl MUHEpPaNIOBaTHbIE MNTbI

" " 3

PokByn" nnotHocTbto 200 kr/M~ ¢ koadbduumeHToM TennonposogHocTu 0,05 Br/(M-°C). JIUCTbl coeamHAoTCS
Mexay coboi CTanbHbiMM MNpodunsMKM 4vepe3 bakenuavMpoBaHHble (aHepHble NPOKMAAKM TOMWMHON 8 MM C
ko3 puumeHToM TennonposogHocTu 0,81 BT/(M-°C).

2. B pacuyeTe NpuHSTbI CleaytoLme YCrIoBUSl Ha CTOPOHAX OrpaXkKaeHuS:

CHapYRI - Gy = ~30°C 1@ty = 23 B/ (2 C),
BHYTPH - £y = 20°C ety = 5,7 Brifw?2 C).

Mopsinok pacueta

Ha npouecc Tennonepenayn B paCCManMBaEMOl‘;I KOHCTPYKUMW OKa3blBalOT CYLIECTBEHHOE BJIUAHWE CTallbHbIE
npodmnm, coeanHaowme I'IpO(bW'IMpOBaHHbIe IUCTbl 0BLLIMBKM apyr C gpyrom u o6pa3yrou.|,me TaK Ha3blBaeMble
MOCTUKM Xxonoga. Ans pa3pbiBa 3TUX MOCTUKOB XO0J104a npodmnm NpUcoeanHEHbl K NIUCTaM 4epe3 q)aHeprle
NpoKiaaKu. YuacTtok KOHCTPYKUMK C pe6p0M nocepeanHe BO3MOXXHO BbIAENNUTb ANA pacyeTa TEMMNEPATYPHOro noss.

TeMriepaTypHoe Mosie pacCMaTpMBAEMOrO y4YacTKa ABYXMEPHO, TaK KaK pacripefesieHne TeMmnepaTypbl BO BCEX
MIOCKOCTAX, MapaenbHbIX MIOCKOCTM MOMNEpeYHOro CeYEHMst KOHCTPYKUWUM, OAMHAKoBO. Mpodwnn B OCHOBHOM
YACTW HAXOAATCS Ha PacCTOsSHUM 2 M OAWH OT [PYroro, no3TOMy NP PacyeTe MOXHO YYecTb OCb CUMMETPUM
NOCPEAVHE 3TOrO PacCTOSAHMS.

Wccnepyemas obnactb (pUCyHOK M.1) umeeT opMy NpsSIMOYrofibHUKa, [BE CTOPOHbI KOTOPOrO SIBASIOTCS
€CTECTBEHHbIMM  TPAHWLAMM  OTPAXKAAIOLLEN KOHCTPYKUMM, Ha KOTOPbIX 3a4aloTCsl YCNoBWSI TennoobMeHa C
OKpY>XatoLen Cpefiol, a OocTaslbHble ABE - OCSIMU CMMMETPUM, Ha KOTOPLIX BO3MOXHO 3aJaBaTb YC/0BMSI MOJSIHOM

TENoN3015UMN, T.e. TENOBOW NOTOK B HanpaBieHUN OCU 4 , paBHbIl‘;I Hynio.
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1 - MUHEPANoBaTHbIE M/UTLI; 2 - NPOPUINPOBAHHbIE CTaslbHble NPOUIN;

3 - cTanbHble Npodunu; 4 - haHepHbIE NPOKIAAKM

PucyHok M.1 - KOHCTpyKUMSl TPEXC/I0iHOM NAHEsIN U3 JINCTOBbIX MaTEPUasiOB U YepTex
uccnepyemoii obnactu

Wccnegyemass obnacte ana pacyeta cornacHo M.3 6bina pacuneHeHa Ha 1215 3sneMeHTapHbiX 6510KOB C
HEepaBHOMEPHbLIMU UHTEPBaNaMy.
B pe3ynbTaTe pacyeTa ABYXMEPHOrO TemrepaTypHOro noss Ha MK nonyyeH ocpeaHeHHbIN TEnsoBOM MOTOK,
NPOXOASILIMIA  Yepe3 pacCHUTaHHbIA yYacTOK Orpaxaaloliell KOHCTPyKUMM, paBHbiii [ =32,66 BrT. MMnowaab
_ 2
paccuMTaHHOro ydactka coctagnser A = 2 m” .
MpuBeaeHHOe coNpoTVBEHWE Tennonepeaadye paccuMTaHHoro gparmeHTa no dopmyne (M.1)

RL = (20+30)(2/32,66) = 3,06 M2 C/Br.

[nsa cpaBHeHWs1 CONPOTUBIIEHME Tenonepeaaye BHe TEMIONPOBOAHOIO BKIIIOYEHUS, onpeaeneHHoe no dopmyne
(8), paBHO

Ry =1/23+0,0008/58+017/0,05+0,0005/58+1/8,7 =356 u? > CBr .



TeMnepaTypa BHYTPEHHEl MOBEPXHOCTU B 30HE TEMIONPOBOAHOIO BKIOYEHNS MO pacyeTy Ha MK pasHa 9,85 °C.
MpoBepuM Ha YyC/OBME BbINAfEHUS KOHAEHCATa MU Eny = 20°C H iy, = 55% . CornacHo npunoxenuo P

TEMNEPA a Touku pockl £;=10,7 °C, 4yTO Bblle Temnepa bl MOBEPXHOCTM MO TEM0NPOBOAHOMY BK/IHOYEHUIO,
d

CnefoBaTeNbHO, MpYU pacyeTHOM TeMnepaType HapyXHoro Bo3ayxa -30 °C 6ydeT BbiNageHWe KOHAEeHcaTa M
KOHCTPYKLUMSI Hy>KaaeTcs B aopaboTtke.

PacueTHylo TemnepaTypy HapyXHOro BO3Ayxa, MpM KOTOpOW He OyAeT BbiNAAeHUs KOHAEHcaTa, cneayer
onpezensTe no dopmyne
ierxf =L ~ [[ Ling ~Eam )"‘r( Ling ~ T:r'nf :'] [f‘:'nf - f‘d:] =
=20-[(20+30)/(20 - 9,85))20 - 10,7 )= -25,8°C.

M.4 Mpu NOArOTOBKE K peLeHUo 3afay O CTauMOHApHOM TPEXMEPHOM TEMMEPATYpHOM ToJie BbIMOHSIOT
CNeayoLmii anropuTMm:

a) BblbMpatloT TpebyeMblii N8 pacyeTa Y4yacTOK OrpaAalollen KOHCTPYKUWMW, TPEXMEPHBIN B OTHOLLEHMM
pacnpeaenexusi TeMnepatyp. BoiuepumnBaloT B MaclwTabe Tpy NPOEKUMM OrpaXkaaloLLelt KOHCTPYKUMM U NPOCTaBIsitoT
BCE pasMepbl;

6) COCTaBNAOT CXeMy pacyeTa (PUCYHOK M.2), BbluepuvBasi B aKCOHOMETPUYECKOW NPOEKLUMWU M ONpeaeneHHOM
MacwTabe M3y4aeMylo YacTb Orpakaalollen KOHCTPYKUMK. [py 3TOM CIOXKHbIE KOHGUrypaLum y4acTKOB 3aMeHSItoT
6onee NpocTbiMKA, COCTOSALIMMI M3 Mapannenenuneos. MNpy Takol 3aMeHe HeobXOAMMO YUUTbLIBaTb BMSIOLVE B
TEN/IOTEXHUYECKOM OTHOLLEHWUM AETanM KOHCTPYKUMW. HaHOCAT Ha YepTex rpaHulibl 061acT UCCNIeAoBaHNUS U OCh
KOOpAMHAT, BbIAENAIOT B BUAE Mapas/yieNenunesoB y4acTKU C pas/MuHbIMU TEMIONPOBOAHOCTAMM, YKa3biBaloT
YCNoBuWsi TEMNI006MEHA Ha FpaHMLIAX W NPOCTaBNAOT BCE pa3Mephbl;

B) pacuneHsioT 0bnacTb MCCNEAOBaHWA Ha 3NeMeHTapHble napannenenvnensl NI0CKOCTSMM, napanienbHbIMU
KoopaMHaTHbIM nnockoctaM ALY, Z0T FOE  (pucyHok M.2), Bbigenss OTAENbHO Y4acTKM € pasfvyHoil

TENN0NPOBOAHOCTbLIO, BblMEPYUBAKOT B MacwTabe CXEMY pacyneHeHusa MCC}'IGAYEMOI‘;I obnactn Ha 3J1EMEHTapHbIE
napannenenuneabl N NpoCTaBNAOT pa3Mepbl;

r) Bbl4epYMBAIOT TPU MPOEKLMMU obnactn vccnegoBaHusl Ha KOOpAMHATHbIE MJIOCKOCTU B YC}'IOBHOI‘;I cucreme

koopavHaT X ,I .Z , NOMb3yscb CXeMaMW, BbINMOSIHEHHbIMM COrfacHo "6" u "B". Koraa Bce 3nemeHTapHble

napannenenuneabl NpUHUMAKOTCA OAHOMO W TOrO XKE€ pasMepa, MNPOCTABNAT KOOPAWHATbl BEPLUMH MPOEKLMA
napannenenuneaoB, OrpaHUYMBAIOLLMX Y4YacTKM 06M1acTM C  PasfMUHLIMK - TEMJIONPOBOAHOCTAMM, M MPOEKLMM
NOCKOCTEN, 06pasylolMX rpaHuLbl  UccneayeMoii obnactu. [oAnuchbIBAlOT  BEWUMHBLE - TEMONPOBOAHOCTEN,
TeMnepaTypy Ha rpaHMLax WIn OKPYXXaoLLEro Bo3ayxa U KO3 hULIMEHTbI TEMIOOTAAUM;

[1) COCTaBNAOT KOMMNEKT UCXOAHbIX AaHHbIX, NOMb3ydch cxeMamm "6", "B", "r", ans seoa B K.
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PucyHok M.2 - KOHCTpYKLMA NaHesIn COBMELLEHHOM KpbilM (@) U CxeMa pacuyeTa naHenm
COBMeLLEeHHOM Kpbiwu (6)

Mpumep pacuerta 2

OnpenenuTb NpUBEAEHHOE COMPOTUB/EHME Tensonepeaadye NaHeNM COBMELUEHHOW KPbiW, BbIMOSIHEHHOW W3
pebpuncTbiX >xene30beToHHbIX 060104eK.

UcxoaHblie paHHble

1. KOHCTPYKUMS MaHenn COBMELLEHHON Kpbiwun (pUcyHok M.2) pasmepoM 3180x3480x270 MM NpeacTaBnsieT B
CEYEHUN TPEXCIONHYI0 060M104Ky. HapyXHbI1 M BHYTPEHHWA C/OM TOMWMHOM 50 M 60 MM U3 Xene3obeToHa ¢
Ko3huLUMeHTOM TennonpoBoaHocTH 2,04 BT/(M-°C). CpefHuii TENNTOM30SISILMOHHBIA CNOM U3 MEHOMOMMCTUPOSBbHBIX
T ¢ ko3dduumeHToM TennonposoaHoct 0,05 Bt/(M-°C). Kaxpas u3 obosiodek MMeeT napansienbHble OAuH
[pYroMy Ha pacctosiHum 700 MM pebpa no 60 1 40 MM, AoXoasLmMe A0 CepeavHbl TEMTOU30NSLMOHHOIO cnosl. Pebpa
060/104eK B3aWMHO MNEPMEHAMKYNSIPHbI U, TakMM 06pasoM, Kaxaoe pebpo oaHoW 060SI0YKM MPUMBLIKAET K pebpy

Apyrol 060104KK Ha niowaake 60x40 MM.



2.B PacyeTE NPUHATBLI CNEAYOLWME YCTIOBUA Ha NMOBEPXHOCTAX OrpaXKAeHus

cHapywH - £, = —40°C mon,y = 23 Bri(u2-oC);
BHYTPU - £ = 21°C maty, =87 Bri(m® °C).

Mopsinok pacueta

Mpouecc Tennonepeaayy Takon OrpaXKAalolei KOHCTPYKUMM TPEXMEPEH, Tak Kak pacrnpeaenieHne TemnepaTyp
onpeaensieTcss He TONbKO MOTOKAMM TEMIOTbl, NEPrNEHAVKYNSPHBIMU MJIOCKOCTM OrpakKAeHMsi, HO W MOTOKaMM
TEMNOTLI B €r0 MNJ0CKOCTH. Mone TeMnepaTyp CUMMETPUYHO OTHOCUTENIBHO KOOPAMHATHBIX MIOCKOCTEN, NO3TOMY AJist
pacyeTa BO3MOXHO BbIpe3aTb McciesyeMyto 06/1acTb KOHCTPYKLUMM MIOCKOCTSAMM, MapasfiefibHbIMU KOOPAMHATHLIM

(Ha pucyHke M.2, a nomedeHo 6yksamu AFMET). Ha pucyHke M.2, 6 MpencTaBfieHO aKCOHOMETPUYECKOE
n306pakeHmre 3TOM yactu KOHCTPYKLIUMU. Ycrnosus TennoobmeHa: Ha MOCKOCTAX

Ay D CC 04, BE DD CC B' B Tennosble NOTOKM, nNeprnieHavKynsipHbie ocsaM koopamHat O u OF

paBHbl HyMo; Ha nnockocTax A EL w OC" B' 1) Bo3aMoxHO 3aaaTh rpaHUYHbIE YCIIOBUS BTOPOro pofa:

s nockocrn ACBDt . = ~40 °Cr gy = 23B1/ (w220,
s nockocT OC B! DY £y =21°Ct gy = 5,7 Brf (w2 C)

CornacHo NpUHATON METOAMKE pacyeTa TPEXMEPHOIO TEMMEPATYPHOro Mosist Uccreayemas 06/1acTb pacu/ieHseTcs
Ha 3528 3neMeHTapHbIX NapannenenunenoB. PacyeT BbiMoNHseTcs Ha MK. B pesynbTate pacyeta nosyyaem

OCpeIHEHHbIN TEN/oBoi noTok ! =3,215 BT. Mnowaak paccumtaHHoro dparmenta A = 0,37-035 = 01,1406 e

MpuBeneHHOEe CONPOTWBIIEHWE Temsonepesade pacCYMTAHHOrO y4yacTka WM BCEeW NaHenu onpegensietcs no
dopmyne (M.1)

RL =[(21+4010,1406]/3,215 = 2,668 m* - C/BT.



NMPUNOXEHUE H

(pekomeHayemoe)

NMPUMEPbI PACYETA KO3®®ULMUEHTA TEMNOTEXHUYECKOU OQHOPOOHOCTU
OMPAXOAIOLLMX KOHCTPYKLMA NO TABJINYHBIM 3HAYEHUAM
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PVICYHOK H.1 - CxeMbl TenionpoBoaHbIX BKJIHOUEHMIA B orpaXgaroujmux KOHCTPyKLUunax



H.1 PACYET KOO®OULMEHTA TEMJIOTEXHUYECKOIA OAHOPOAHOCTU 7 MO ®OPMVYIJIE (12)
HACTOSILLIErO CBOZ1A NMPABUN

Ta6nuua H.1 - OnpeaenexHune ko3dhbuumeHTa Fc!-

Tennoﬁg‘ca):gnHoro M [ 2 Koadpduument &; npu & fd (pucyHok H.1)
BKJ/IIOYEHMS O
pUcyHKy H.1
0,1 0,2 0,4 0,6 0,8 1 1,5 2
| 2 1,02 1,01 1,01 1,01 1 1 1 1
1,16 1,11 1,07 1,05 1,04 1,03 1,02 1,01
10 1,33 1,25 1,15 1,1 1,08 1,06 1,04 1,03
30 1,63 1,47 1,27 1,18 1,14 1,11 1,07 1,05
1 10-40 2,65 2,2 1,77 1,6 1,55 - - -
MMpu ¢ /& 025 2 1,02 | 1,01 | 1,01 | 1,01 | 1,01 | 1,01 | 1,01 1
5 1,12 1,08 1,05 1,04 1,03 1.03 1,02 1,01
10 1,18 1,13 1,07 1,05 1,04 1,04 1,03 1,02
30 1,21 1.16 1,1 1,07 1,05 1,04 1,03 1,02
0,5 2 1,05 1,04 1,03 1,02 1,01 1,01 1,01 1,01
1,28 1,21 1,13 1,09 1,07 1,06 1,04 1,03
10 1,42 1,34 1,22 1,14 1,11 1,09 1,07 1,05
30 1,62 1,49 1,3 1,19 1,14 1,12 1,09 1,06
0,75 2 1,06 1,04 1,03 1,02 1,02 1,01 1,01 1,01
1,25 1,2 1,14 1,1 1,08 1,07 1,05 1,03
10 1,53 1,42 1,25 1,16 1,12 1,11 1,08 1,05
30 1,85 1,65 1,38 1,24 1,18 1,15 1,11 1,08
NVMpn /& | 025 2 1,03 | 1,02 | 1,02 | 1,01 | 1,01 | 1,01 1 1
5 1,12 1,10 1,07 1,05 1,04 1,03 1,02 1,01
10 1,2 1,16 1,1 1,07 1,06 1,05 1,03 1,02
30 1,28 1,22 1,14 1,09 1,07 1,06 1,04 1,03
0,5 2 1,07 1,05 1,04 1,03 1,02 1,02 1,01 1,01
1,32 1,25 1,17 1,13 1,1 1,08 1,06 1,04
10 1,54 1,42 1,27 1,19 1,14 1,12 1,09 1,06
30 1,79 1,61 1,38 1,26 1,19 1,16 1,12 1,08
0,75 2 1,07 1,05 1,04 1,03 1,02 1,02 1,01 1,01
1,36 1,28 1,18 1,14 1,11 1,09 1,07 1,05
10 1,64 1,51 1,33 1,23 1,18 1,15 1,11 1,08
30 2,05 1,82 1,5 1,33 1,25 1,21 1,16 1,11
MpumMeyaHmne - OBO3HAYEHNS! NPUHATBI MO PUCYHKY H.1.

MpuMep pacueTta

Oﬂpeﬂ,eﬂMTb NnpuBEAEHHOE COMPOTUBNEHWE Tensionepedadye naHenn cC 3(b(beKTMBHbIM yrennutenem
(NeHonoNncTMpPO) N CTanbHbLIMK obLmBKkamm MPOMBbILLNIEHHOIO 34aHUA.

UcxoaHblie paHHble
Pa3Mep naHenu 6x2 m. KOHCI'DYKTMBHbIe N TEMNNOTEXHNYECKUE XapPaKTEPUCTUKN NAHENN!

TOJIUMHA CTalbHbIX 06LIMBOK 0,001 M, KOS(PHULMEHT TENNONPOBOAHOCTN A, = 53 BTf [M-"C) ;

TOMMHA NEHOMONMCTUPONLHOrO yTennutens 0,2 M, koadduumneHT TennonposoaHocTn A = 0,04 B/ [M-°C) )



OT60OpTOBKA /NWUCTOBOrO MaTepuana BAOMb MPOTSHKEHHbIX CTOPOH MaHENW npuBOAUT K  06pasoBaHuio
TEMNONPOBOAHOMO BK/OUYEHUS Tvna 116 (prcyHOK H.1), MMetowero WupuHy i =0,002 M.

Mopsinok pacueta
20N '
ConpoTuBneHus Tennonepesaye BAaaun OT BKIKOYEHUS RIII 1 N0 TENSIONPOBOAHOMY BKJTHOUEHWIO RU :

RE™ =1/8,7 + 20,001/ 58) + 0,2/ 0,04 +1/23 = 516 m?-*C/Br :
Ry =1/87+(2-0,001+0,2)/58+1/23 = 0162 m?* C/Br_

3HaueHue 6e3pa3MepHoro napaMeTpa TeMNI0NpPOBOAHOMO BKIKOUYEHMS Mo Tabnuue H.2

ah,, { 3%=0,002-58/(0,2:0,04)=14,5.

Ta6nuua H.2 - Onpenenenne koadcduumeHta

Cxema 3HaueHust koadduLmeHTa Y npu ., / 4 (No pucyHky H.1
TEnnonpoBOAHOrO
BKJIOYEHMS MO
prcyHky H.1
0,25 0,5 1 2 5 10 20 50 150
| 0,02 0,041 | 0,066 | 0,093 | 0,221 | 0,237 | 0,247 | 0,155 | 0,19
116 - - - 0,09 0,231 0,43 0,665 | 1,254 | 2,491

1HIMNpwn 0,25 0,016 0,02 0,023 | 0,026 | 0,028 | 0,029 0,03 0,03 0,031
ol

0,5 0,036 | 0,054 | 0,072 | 0,083 | 0,096 | 0,102 | 0,107 | 0,109 0,11
0,75 0,044 | 0,066 | 0,095 | 0,122 | 0,146 | 0,161 | 0,168 | 0,178 | 0,194
IV Mpu 0,25 0,015 0,02 0,024 | 0,026 | 0,029 | 0,031 | 0,033 | 0,039 | 0,048
ol

0,5 0,037 | 0,056 | 0,076 | 0,09 | 0,108 | 0,12 | 0,128 | 0,136 | 0,15
0,75 0,041 | 0,067 | 0,01 0,13 0,16 | 0,176 | 0,188 | 0,205 | 0,22

Mo Tabnuue H.2 no nHTepnonsauum onpeaensieM BeNUUUHY Y
y=0,43+[(0,665-0,43)4,5]/10=0,536.
KoaduumenT k; , no dopmyne (13)
k =1+0,536:0,22 /(0,040,002:5,16) = 52,94,
KoabuumeHT TennoTexHUYeckon 0AHOPOAHOCTM NaHenu no dopmyne (12)

r =11+ [516(12:0,162) 1, 002:6-52,34} = 0,372,

MpuBeaeHHOE conpoTVBIEHKE Tennonepeaaye no dopmyne (11)

R} =0372:516=192 u? *C/Br.



H.2 PACYET KO3®®ULMEHTA TEMJIOTEXHUYECKOIA OAHOPOAHOCTH » MO ®GOPMVYIJIE (14)
HACTOSILLIErO CBOZIA NMPABUN

MpuMep pacueTta

¥ v “ “ o
Oﬂpeﬂ,eﬂMTb NnpuBeAEHHOE COMPOTUB/IEHNE TENIoNeEpeaaye RD oaHoMOAYNTbHOW TPEXCTOUHOU Xene3o6eToHHOM
naHenn Ha rmbkmx CBA3SX C OKOHHbIM MpOEMOM KpyrnHOMaHebHOro xwunoro goma cepun 111-133.

UcxoaHblie paHHble

MaHenb TonwmHol 300 MM COAEPXKMT HAPYXHbIA M BHYTPEHHUIA XKENE306ETOHHbIE C/IOM, KOTOPbIE COEAMHEHBI
Mexay coboi AByMs noaBeckamu (B MPOCTEHKax), MOAKOCOM, PACMOIOKEHHBIM B HWDKHEN 30HE MOAOKOHHOrO
yyacTka, 1 pacrnopkamu: 10 - y FOpM30HTasIbHbIX CTHIKOB M 2 - B 30HE OKOHHOro OTKoca (pUCyHOK H.2).
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1 - pacnopku; 2 - NeTns; 3 - NoABECKMU;

4 - 6eTOHHbIE yTONLEHMS (& =75 MM BHYTPEHHETO XeNe306eTOHHOro cnost); 5 - NoAKoC

PucyHok H.2 - KOHCTpyKuMsl TPEXCIIOMHOW NaHENMN Ha M’MBKNX CBA3AX

B Tabnuue H.4 npuBeaeHbl pacyeTHbIE NapamMeTpbl NaHenNu.



B 30He noaBecok W netenb BHYTDEHHMI‘;I GETOHHbIA CMoi  UMeeT YTONLWEHNA, 3aMeHAIoWNneE 4YacTb CJios
yrennutens.

Mopsinok pacueta

KOHCTpYKUMSI  OrpakAEHWsi COAEPXWT CreaylolMe  TEMIONPOBOAHLIE  BK/IIOYEHMS: TOPU3OHTasNbHbIE U
BEPTUKA/IbHBIE CTbIKM, OKOHHbIE OTKOCbI, YTOJILEHWUS BHYTPEHHErO >KeNe306eTOHHOro Cios M MbKMe CBSI3M
(NoaBecku, NoaKocC, pacropku).

[na onpegeneHus Ko3DPUUMEHTA BAUSHUS OTAE/bHLIX TEMONPOBOAHLIX BKJIOYEHMIA MNpeaBapUTENbHO
paccunTaeM no dopmyne (7) TEpMUYECKUE CONPOTUBIEHUS OTAE/bHbBIX YYACTKOB NaHEeNu:

B 30He YTOJILLEHNS! BHYTPEHHErO Xene306eToOHHOro Crost

RJ, = 01757204 + 0,06/ 0,042 + 0,065/ 2,04= 1546 ME-C'CJ’BT;
MO rOpPU30HTANIEHOMY CThIKY

Rﬁq =01/ 2,04 + 013570047 + 0,065/ 2,04 = 295 M2-°CIBT;
Mo BEPTUKANbHOMY CThIKY

R}-’n = 0,175/2,04 + 0,06/ 0,047 + 0,065/ 2,04 = 1,394 u?-*C/Br;

TEPMUYECKOE COMPOTMBNIEHNE NaHENN BAaNN OT TENI0NPOBOAHbIX BKJ/IIOYEHWIA

R =0,142,04 + 0,135/ 0,042+ 0,065/ 2,04 = 3,295 w? - CiBT .

YcnosHoe conpoTuBNEHNE TENIONEPEaaye BAan OT TEMI0NPOBOAHbIX BKJIOUEHUIA

RE™ =1/87+3,295+1/23 =3,453 u?° CBr .

Tak KaK naHenb uMeet BEPTUKAJIbHYIO OCb CUMMETPUN, TO onpeaeneHne nocneayowmx BesIM4nH OCyLLECTBISAEM
ANA NOJIOBUHbI NAHENN.

OI‘Ipeﬂ,e}'IMM noLaab NOMOBMHLI NaHenn 6e3 Y4Y€E€Ta NpoeMa OKHa
Ay = 0502827 -148151) = 2,66 m?.

TonwwHa naHenu &, =0,3 M.

Onpep,enMM nnowaab 30H BIUAHUA _1‘11 n KOB(b(bMLI,MeHT _f! ANA KaXXA0oro Ten/I0NpoBOAHOIO BKTIOYEHUA MaHENN:

ANl FOPU3OHTA/ILHOMO CThIKA
R J%q { Rg™™ =2,95/3,295=0,895.

Mo Tabnuue H.3 _f! =0,1. MNnowaab 30HbI BAMSHUSA No dopmyne (15)

A =032125=075m";

ANAa BEPTUKANIbHOIO CThiKa

R}n PRI =1394/3295=0423,

Ta6nuua H.3 - Onpeaenenne koa3chhpuumneHTa BINAHNA _f!

Bua T€NNONpoBoAHOro KoauumeHT BamsHus F;
BKJ/IOUYEHMS
CTblku be3 npuMblkaHus C npvMbIKaHWEM BHYTPEHHUX OrpakaAeHWN
BHYTPEHHMX
orpaxxaeHui
be3 pebep C pebpamu TONLUMHON, MM
10 20
COn
R, | REM
1 n 6onee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19




0,7 0,02 0,2 0,24 0,26
0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55
OKOHHbIe OTKOCHI be3 pebep C pebpamu TONLWMHON, MM:
10 20
B ib,:
0,2 0,45 0,58 0,67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0,41 0,48
0,6 0,23 0,34 0,41
0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28
RJ, PRI
0,9 0,02 - -
0,8 0,12 - -
0,7 0,28 - -
0,6 0,51 - -
0,5 0,78 - -
MM6KMe CBA3W AMaMETPOM, MM:
4 0,05 - -
6 0,1 - -
8 0,16 - -
10 0,21 - -
12 0,25 - -
14 0,33 - -
16 0,43 - -
18 0,54 - -
20 0,67 - -
MpumeyaHus
1 B Tabmuue npusenersl Ri o, R, Ry - Tepmuueckve conpotveneHys, w?C/Br,
COOTBETCTBEHHO MaHeNM BHE TEMIONPOBOAHOTO BK/OYEHWS, CTbIKa, YTOMIIEHMS BHYTPEHHEro
ene306eToHHOro C/losi, onpefenseMbie Mo dopmyne (8); SIF H SIW - paccTosHusi, M, OT
NPOAONLHOM OCK OKOHHOM KOPOBKM A0 €€ Kpasi W [10 BHYTPEHHel MOBEPXHOCTM NaHenu.
2 TpOMEXYTOUHbIE 3HAUEHNs CNeayeT OnpeAensTb UHTEPRonsAUMEN.

Mo Tabnuue H.3 _f! =0,375. Mnowaab 30HbI BAnaHUa no dopmyne (15)

4 =0328=084mu";

AN OKOHHbIX OTKOCOB Mpu & =0,065 M 1 &, =0,18 M, no Tabnuue H.3 f;=0,374. Mnowaas 30Hb! BAMSHUS
MOMOBMHBLI OKOHHOMO MPOEMa C YYETOM YIIOBbIX Y4acTKoB onpeaensietcs no dopmyrne (16)

A =0,5[2:0,3(1,53 +1,56) + 3,14-0,3? 1 = 1,069 m? ;



ANt BGETOHHbIX YTOJLWIEHUA BHYTPEHHEr0 >XENe300ETOHHOro C/liosi B 30HE TMOABECKM W METAU  Npu
' el
R, IR
NOABECKM U NETAN HaxoanMm no cdopmyne (17)

A =(06+2031047+010+(0,2+03+01)x(042+0,3+0,075) = 1,161m°;

ANsi NOABECKM (AMAaMETp CTepxHst 8 MM) o Tabnuue H.3 #; =0,16, nnowaas 30HbI BAMsIHKS N0 opmyne (17)

=1,546/3,295=0,469 no Tabnuue H.3 _f! =0,78. CyMMapHyl0 nowaab 30Hbl BIMSIHUS YTOMNLIEHWN

A ={013+03+0,14-04 + 2203)= 0,57 u?;

Ans nogkoca (avameTp CTepXkHs 8 MM) no Tabnmue H.3 _f! =0,16, no ¢opmyne (17)

A ={013+0340,22+03+0,09)= 0227 u*;
NSl pacrnopok (avamertp crepxHs 4 MM) no Tabnuue H.3 _f! =0,05.

Mpwn onpeaeneHnm CyMMapHOM MoWaamn 30Hbl BIIMSIHWUSL MSATU PAcropok CrielyeT yYuTblBaTb, YTO WMPUHA 30HbI
B/IMSIHUS CO CTOPOHbI CTbIKA@ OrpaHuyeHa KpaeM naHenm n coctaensiet 0,09 M. Mo dopmyne (18)

A =503+0340,3+0,09) =117 u° .
Paccuntaem # no dopmyne (14)
0,840,375 + 0,750,1+ 1,069-0,374 +1,161-0,78 +
r=1141+[21(3,4532,66)} =071,
+0,570,16 + 0,227-0,16 + 1,17-0,05

MpvBEAEHHOE CONPOTUBIIEHWE TENIONEpPeaYe NaHenm onpeaenum no cdopmyne (11)

R} =0713453 =245 u?-*C/Br.

Ta6bnuua H.4
MaTtepuan crnos TonwmH S, MM
aTepuan cno pD,R:rfM3 AR OJILLMHa 104,
B/ (1 C)
Boanv oT | B 30HE |rOpPW30OH-| BEpTU-
BKJIOUYEHUIA | NMOABECKM | TaNbHbIN | KaNbHbIN
1 neTnu CTbIK CTbIK
Hapy>XHblIl1 xene306eTOHHbIN Crloi 2500 2,04 65 65 65 65
TennonsonsaUMOHHbIN CNoM - 40 0,05 135 60 - -
NeHOMNOSIMCTUPON
MviHepanoBaTHble BKNaabILmn 150 0,075 - - 135 60
BHYTpEHHWI1 5xene306€TOHHbIN Croi 2500 2,04 100 175 100 175




NPUNOXEHME N
(o6s3aTenbHOE)
ONPEAOENEHUE NPUBEOQEHHOIO COMNPOTUBIIEHUA TENJNIONEPEOAYE
HEOOHOPOOHBLIX YYACTKOB TPEXCJTIOUHBLIX MAHENEW U3 IUCTOBbIX
MATEPUANOB

B 30Hax COEAMHMUTENbHLIX 3/IEMEHTOB TPEXCIOMHbLIX NMAHENel U3 JICTOBLIX MaTepuanoB (TaBpoOB, ABYTaBPOB,
WwBennepoB, < -06pasHblx npoduneii, crepkHei, 60NTOB, 06PAMNAIOWMX TOpLbl MaHeNel 371EMEHTOB U NpoYeE)
YC/IOBHO MOJSAraeTcs, YTo Tenonepeaada Yepes orpaxaeH1e nNpovucxoauT AByMst NyTaMu: npeobnajatowias - Yepes
METa/NIMYECKME BKIIIOYEHNUSI U Yepe3 yTennuTenb. Takoe pacuieHEHWE TEMIOBOro NMoToka MO3BONSIET NPeACTaBUTb
NMPOXOXAEHWE TEMOThl Yepe3 Lenb, COCTOSILYI0 M3 MOCNeAOoBaTENbHO M Mapan/ienbHO COEAMHEHHbIX TEMOBbIX

conpotvBnenunit  py, “C/BT, nna koTopoii BO3MOXHO paccuuTaTh ofluee COMPOTUBIIEHME MO  CEAYIOLNM
3/IEMEHTAPHbLIM 3aBUCUMOCTSIM:

p +p =p, “CBr, (I.1)
P p” o
{3 - 1+
Up +1/p =1/p,Bri°C, (IL.2)

p— - 1
Ry = pd, m2-°C/Br, (IL.3)

Hanbonee pacnpocTpaHeHHbIE TEMNOBbIE COMPOTUB/IEHUNS, BCTPEYAIOLLMECS B TPEXC/IOMHbIX MAHENAX U3 JINCTOBbIX
MaTepuvasnos, cneayeT onpeaensaTb no dopMynam ans:

1) NpUMbIKaHUS NOJIKN I'IpOd)M}'IFl K 06}'IML|,OBO‘-|HOMy METa/ININ4eCKOMY JIUCTY

| I I \ 1

p = 1[2L (e krl(pE £ 2)|- 1/ (4a), (IL.4)
rae b = o/ (M)

2
2 - K03(PMULMEHT TennooTAauYM NOBEPXHOCTM naHenu, B/ (I-.-I S
M4 - TEMNONPOBOAHOCTb MeTanna, B! (I-.-] -°C},

2 N N
A= A2l - nnowasgb 30HbI BAMSHWS TENnONPOBOAHOMO BK/OYEHMs, M ™, wupuHoit B u pnumoit L ; ans
npoduneit, koraa £ npeBbllaeT WWPUHY 30HbI TEMOBOrO BAMSHWA Npoduns, L =1 M;

g - TOSLMHA 06IMLOBOYHOIO NINCTA, M;

npu BB 2 >2th(BEF2) = 1.

I'IpM NPUMbIKaHUWN MOJIKU METaNIN4ecKoro I'IpO(bW'Iﬂ TENI0NPOBOAHOCTbIO }\m K HEMETaN/IM4ecKkomy JINCTy C

TEMMONPOBOAHOCTHIO Ay MPU Aoy 25 A



p=pp f(p' +P")—1f'[ﬂﬂ);

p = (31 My + 1/ c)(BL),

p = J04+AiBa) i (2hLinpu B ¥> 5

2) NpUMbIKaHUs TopLa METANNIMYECKOTO CTEPXKHS (60/1Ta) K 06MLOBOYHOMY NUCTY

p = {22t B. 7, r2) - 2/ (dex),

rae # - 4ncno 60MTOB Ha pacyeTHON MnoLaau;
H - paguyc CTEpXKHS, M;
#2 - paguyc BanaHus 6onta, M.

3HaueHns yHKun [B M. rg) nosy4yatoT u3 rpaduka pucyHka .1.
Mpu 7y >> 7 f(B.7.7) = 1[0.1- (B A)];

(I.5)

(I1.6)
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PucyHok MN.1 - ®yHKkuus f{B . rz)

3) cTeHku npocumns

p=hi(x,8L) (IL7)

<]

Ona cteHkn ¢ nepdopaumein (Kpyrmble, MNpsMOYrosibHble, TPeyrosibHble OTBepCTMs) B opMyny creayert
NnoACTaBASATL

}"egv = Ehy,

rae & - koaduLMeHT, npuHMMaeMblii no Tabmuue N.1, 1) =7/ e, p = yf[Ec).



Ta6bnuua MN.1 - 3HayeHuns ko3 puumneHTa B

T 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

N

0,4 0,932

0,5 0,954 0,829

0,6 0,966 0,869 0,731

0,7 0,973 0,895 0,777 0,638

0,8 0,978 0,913 0,811 0,684 | 0,547 | 0,412 | 0,286

0,9 0,982 0,926 0,836 0,720 | 0,618 | 0,479 | 0,322 | 0,201

1,0 0,984 0,936 0,856 0,750 | 0,625 | 0,491 | 0,355 | 0,226 | 0,107

11 0,986 0,944 0,873 0,774 | 0,655 | 0,523 | 0,385 | 0,249 | 0,119

1,2 0,988 0,950 0,885 0,794 | 0,681 | 0552 | 0,413 | 0,272 | 0,131

1,3 0,989 0,955 0,895 0811 | 0,703 | 0,577 | 0,438 | 0,291 | 0,143

14 0,990 0,959 0,904 | 0,825 | 0,723 | 0,600 0,462 | 0,310 | 0,155

15 0,991 0,962 0,912 0,838 | 0,740 | 0,620 0,487 | 0,328 | 0,166

Ons cTeHku ¢ nepdopaumnein (KpyribIMUM OTBEPCTUSAMU PaaMycoM £ C pacCTosHMEM MeXAy LEHTPaMM COCeAHMX

oTBepcTuin 2 ) B hopmyny (I1.7) BMecTo }\m cneayeT NnoAcTaBUTb }xggv = E}xm;

4) METANINYECKOTO CTEPXKHSI

p=[ln(bin)i2nn,dimput >> A,

o = i)

5) NpuMbIKaHWA METANIMYECKOro CTEPXHS K MosKe I'IpO(bM}'IFl

i

6) TepMOBK/IaAbILIEN MEXAY 06/MLOBOYHBLIM IMCTOM U NONKOM Npodumns

b

(I1.8)

(I.9)



p =1L (1o ) + 2g (21 ] (11.10)

7) Tennou3onaunoHHOro cnos

p = ki, BL), (I1.11)
roe }xms - TENNIONPOBOAHOCTb MaTepuaia TeNJION30/ALMOHHOIO C/o4, Bt/m-°C;

8) Hapy>XHOM U BHYTPEHHEN NOBEPXHOCTEN NaHenu

Paxt = 1"{('3‘-'3;1 _ai}; Fmi = lfI:c:emfﬂjl. (I1.12)

MpuMep pacueta
OrpaxaatoLLast KOHCTPYKLIMS 06pa30BaHa TPEXCOWHLIMM NaHeNsiMU U3 INCTOBLIX MaTepuanos WpuHoi & =6 M,
NPUMbIKAOLWMX TopuaMn apyr K apyry. NaHenb BbINOMHEHA M3 CTallbHbIX OLMHKOBAHHLIX OBAMLIOBOYHBIX JINCTOB
TONWMHON 1 MM, MEXAY KOTOPbIMW PACOSIOKEH C/IOW YTENAMTENS! U3 NEHOMNONUYPETaHa ToNWMHON 150 MM. Topubl
naHenn BbINOJIHEHbI U3 TOrO XXE CTanbHOro IMCTa 6e3 paspbiBa MOCTMKA X0/104a.

OnpenenuTb NpUBEAEHHOE CONPOTUBIIEHWE TeN/oNepeaaye RE 1 M orpaxxaeHmns (L =1 m).

UcxoaHblie paHHble

o,y = 23 B °C Crane §;=0,001 m Ny = 58 Brf(1°C)

a W

.
Mexnononuyperan

b =015 u,
Mins = 0,04 Brfur-°C,

A=6x1=6m2

-

CoeguHEHWE OBYY TOPUBELIX CTANLHEIX NUCTOE

oy =87 Brim® °C 5y = 0,002, % = 01521, 4, = 58 Br/(1-°C)
Mopsinok pacueta

Pacuet TennoBbix con POTUBJIEH 717

1. Mo copmyne (M.12) HallaeM TENNOBOE COMPOTUBIIEHNE NOBEPXHOCTEN NaHeNM:



P = 1/(623) = 0,007 °C/Br
o p.. = 1/(6-8,7) = 0,019 *C/B7

1
T

[ L

2. Mo dopmyne (MN.4) HaigeM TennoBOE COMPOTMBNIEHNE OBLLMBOK:
a) HapyxHow

Baxt = f@ ot {PomB1) = /237 (58:0,001) = 19,914 !,
Pse = 1f[2-1- 2358:0,001¢4(19,914-6/ 2)]— 1/(6:23) = 0,426 °C/Br,

6) BHYTpEHHel

Bo =+57/(580,001) = 12,247 m},
Ps = 1f[2-1- 2,7-38-0,001¢4(12,247-6 { 2)]— 1/(&8,7) = 0,685°C/BT.
3. Mo dopmyne (MN.7) HaiigeM TeNI0BOE CONPOTMBIIEHNE CTEHKMN, 06pa30BaHHOM TOPLIEBLIMM JIMCTAMMU:
by = 0,152/(580,0021) = 1,31°C/Br.
4. Tlo popmyie (I1.11) HaitieM TEIIIOBOE COMPOTUBIICHUE TEIIOM30JISIIHOHHOTO CIIOS:
Pis = 015/(0,046-1) = 0,625 *C/Br.

PacueT uenu TenJioBbixX CONpPOTHBIIEHNIA
1. CymMMa nocnieoBaTesibHO COEAMHEHHbIX TEMIOBLIX COMPOTMB/IEHMIA NpaBoii BeTeu [chopmyna M.1] paBHa:
Pm = Pae YPw TPy = 0426 +131+ 0665 = 2421°C/BT.
2. CyMMapHoe Temn/oBoe COMNpOoTVBIIEHWE NapasnenbHbix BeTsel no dopmyne (M.2) paBHo:
Vp=lp, +lpg, =1/2421+170,625 = 20153B1/°C;
p=1/2013 =0497 /BT

3. PesynbTupytollee NpuvBeAEHHOE COMPOTMBIIEHWE Tersionepeaade OrpaxaeHust BCell MaHenu onpesenuMm no
dopmyne (MN.3)

Bl =pgd=lpue +0 +pye A= (0,007 +0497+0,019)6 = 3,138 > *C/Br



NMPUNOXXEHUE P
(cnpaBoy4HoOE)

TEMMEPATYPbI TOUYKU POCBI ¢; .°C, ONA PA3NIUYHbIX 3HAYEHUW TEMMEPATYP
U OTHOCUTENBHOM BNAXHOCTMU ¢, , %, BO3OYXA B MOMELLEHUN

Lo C tg, ", IPH @y, 0

40 45 50 55 60 65 70 75 80 85 90 95
-5 -15,3 | -14,04| -12,9 | -11,84 | -10,83 | -9,96 -9,11 -8,31 -7,62 | -6,89 | -6,24 -5,6
-4 -14,4 | -13,1 | -11,93 | -10,84 | -9,89 | -8,99 -8,11 -7,34 -6,62 | -5,89 | -5,24 -4,6
-3 -13,42 | -12,16 | -10,98 | -9,91 | -8,95 | -7,99 -7,16 -6,37 -5,62 -4,9 -4,24 -3,6
-2 -12,58 | -11,22 | -10,04 | -8,98 -7,95 | -7,04 -6,21 -5,4 -4,62 -3,9 -3,34 -2,6
-1 -11,61 | -10,28 | -9,1 -7,98 -7,0 -6,09 -5,21 -4,43 -3,66 | -2,94 | -2,34 -1,6
0 -10,65 | -9,34 | -8,16 -7,05 | -6,06 | -5,14 -4,26 -3,46 -2,7 -1,96 | -1,34 | -0,62
1 -9,85 | -8,52 | -7,32 -6,22 | -5,21 | -4,26 -3,4 -2,58 -1,82 | -1,08 | -0,41 0,31
2 -9,07 | -7,72 | -6,52 -5,39 -4,38 | -3,44 -2,56 -1,74 -0,97 | -0,24 | 0,52 1,29
3 -8,22 | -6,88 | -5,66 -4,53 | -3,52 | -2,57 -1,69 -0,88 -0,08 0,74 1,52 2,29
4 -7,45 | -6,07 | -4,84 -3,74 -2,7 -1,75 -0,87 -0,01 0,87 1,72 2,5 3,26
5 -6,66 | -5,26 | -4,03 -2,91 | -1,87 | -0,92 -0,01 0,94 1,83 2,68 3,49 4,26
6 -5,81 | -4,45 | -3,22 -2,08 | -1,04 | -0,08 0,94 1,89 2,8 3,68 4,48 5,25
7 -5,01 | -3,64 | -2,39 -1,25 | -0,21 | 0,87 1,9 2,85 3,77 4,66 5,47 6,25
8 -4,21 | -2,83 | -1,56 -0,42 -0,72 1,82 2,86 3,85 4,77 5,64 6,46 7,24
9 -3,41 | -2,02 | -0,78 0,46 1,66 2,77 3,82 4,81 5,74 6,62 7,45 8,24
10 -2,62 | -1,22 0,08 1,39 2,6 3,72 4,78 5,77 7,71 7,6 8,44 9,23
11 -1,83 | -0,42 0,98 1,32 3,54 4,68 5,74 6,74 7,68 8,58 9,43 10,23
12 -1,04 0,44 1,9 3,25 4,48 5,63 6,7 7,71 8,65 9,56 | 10,42 | 11,22
13 -0,25 1,35 2,82 4,18 5,42 6,58 7,66 8,68 9,62 10,54 | 11,41 | 12,21
14 0,63 2,26 3,76 5,11 6,36 7,53 8,62 9,64 10,59 | 11,52 | 12,4 13,21
15 1,51 3,17 4,68 6,04 7,3 8,48 9,58 10,6 11,59 | 12,5 | 13,38 | 14,21
16 2,41 4,08 5,6 6,97 8,24 9,43 10,54 11,57 | 12,56 | 13,48 | 14,36 15,2
17 3,31 4,99 6,52 7,9 9,18 | 10,37 11,5 12,54 | 13,53 | 14,46 | 15,36 | 16,19
18 4,2 5,9 7,44 8,83 10,12 | 11,32 12,46 13,51 14,5 15,44 | 16,34 | 17,19
19 5,09 6,81 8,36 9,76 11,06 | 12,27 13,42 14,48 | 15,47 | 16,42 | 17,32 | 18,19
20 6,0 7,72 9,28 10,69 12,0 | 13,22 14,38 15,44 | 16,44 17,4 | 18,32 | 19,18
21 6,9 8,62 10,2 11,62 | 12,94 | 14,17 15,33 16,4 17,41 | 18,38 | 19,3 20,18
22 7,69 9,52 11,12 | 12,56 | 13,88 | 15,12 16,28 17,37 | 18,38 | 19,36 | 20,3 21,6
23 8,68 10,43 | 12,03 | 13,48 | 14,82 | 16,07 17,23 18,34 | 19,38 | 20,34 | 21,28 | 22,15
24 9,57 11,34 | 12,94 | 14,41 | 15,76 | 17,02 18,19 19,3 20,35 | 21,32 | 22,26 | 23,15
25 10,46 | 12,75 | 13,86 | 15,34 16,7 | 17,97 19,15 20,26 | 21,32 22,3 | 23,24 | 24,14
26 11,35 | 13,15 | 14,78 | 16,27 | 17,64 | 18,95 20,11 21,22 | 22,29 | 23,28 | 24,22 | 25,14
27 12,24 | 14,05 15,7 17,19 | 18,57 | 19,87 21,06 22,18 | 23,26 | 24,26 | 25,22 | 26,13
28 13,13 | 14,95 | 16,61 | 18,11 19,5 | 20,81 22,01 23,14 | 24,23 | 25,24 | 26,2 27,12
29 14,02 | 15,86 | 17,52 | 19,04 | 20,44 | 21,75 22,96 24,11 25,2 26,22 | 27,2 28,12
30 14,92 | 16,77 | 18,44 | 19,97 | 21,38 | 22,69 23,92 25,08 | 26,17 27,2 | 28,18 | 29,11
31 15,82 | 17,68 | 19,36 20,9 22,32 | 23,64 24,88 26,04 | 27,14 | 28,08 | 29,16 30,1
32 16,71 | 18,58 | 20,27 | 21,83 | 23,26 | 24,59 25,83 27,0 28,11 | 29,16 | 30,16 | 31,19
33 17,6 19,48 | 21,18 | 22,76 24,2 | 25,54 26,78 27,97 | 29,08 | 30,14 | 31,14 | 32,19
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NMPUNOXEHUE C
(cnpaBoy4HoOEe)
3HAYEHUA NAPUUWAITIbBHOIO OABJIEHUA HACBILLEHHOIO BOAAHOIO NAPA £, Ma,
ans PA3NNYHbIX 3HAYEHUW TEMMEPATYP NMPU 3 =100,7 kMa

Ta6nmua C.1 - 3HaueHnsa NnapuManbHOro AaB/IeHUs! HacbILLEHHOro BoAsAHoro napa = , Ma, ans
TeMmnepatypbl £ oT O 40 MUHYC 41 °C (Hapo NbAOM)

£,"C E £,"C E £,"C E £,"C E £,"C E
0 611 -5,4 388 -10,6 245 -16 151 -23 77
-0,2 601 -5,6 381 -10,8 241 -16,2 148 -23,5 73
-0,4 592 -5,8 375 -11 237 -16,4 145 -24 69
-0,6 581 -6 369 -11,2 233 -16,6 143 -24,5 65
-0,8 573 -6,2 363 -11,4 229 -16,8 140 -25 63
-1 563 -6,4 356 -11,6 225 -17 137 -25,5 60
-1,2 553 -6,6 351 -11,8 221 -17,2 135 -26 57
-1,4 544 -6,8 344 -12 217 -17,4 132 -26,5 53
-1,6 535 -7 338 -12,2 213 -17,6 129 -27 51
-1,8 527 -7,2 332 -12,4 209 -17,8 128 -27,5 48
-2 517 -7,4 327 -12,6 207 -18 125 -28 47
-2,2 509 -7,6 321 -12,8 203 -18,2 123 -28,5 44
-2,4 400 -7,8 315 -13 199 -18,4 120 -29 42
-2,6 492 -8 310 -13,2 195 -18,6 117 -29,5 39
-2,8 484 -8,2 304 -13,4 191 -18,8 116 - -
-3 476 -8,4 299 -13,6 188 -19 113 -30 38
-3,2 468 -8,6 293 -13,8 184 -19,2 111 -31 34
-3,4 460 -8,8 289 -14 181 -19,4 109 -32 34
-3,6 452 -9 284 -14,2 179 -19,6 107 -33 27
-3,8 445 -9,2 279 -14,4 175 -19,8 105 -34 25
-4 437 -9,4 273 -14,6 172 - - -35 22
-4,2 429 -9,6 268 -14,8 168 -20 103 -36 20
-4,4 423 -9,8 264 -15 165 -20,5 99 -37 18
-4,6 415 - - -15,2 163 -21 93 -38 16
-4,8 408 -10 260 -15,4 159 -21,5 89 -39 14
-5 402 -10,2 260 -15,4 159 -22 85 -40 12
-5,2 395 -10,4 251 -15,8 153 -22,5 81 -41 11

Ta6nmua C.2 - 3HaueHnsa NnapumasbHOro AaB/IeHUs! HacbILLEHHOro BoAsAHoro napa = , Ma, ans
Temnepatypsbl £ ot O go +30 °C (Hag Bogoin)

£,°C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 611 615 620 624 629 633 639 643 648 652
1 657 661 667 671 676 681 687 691 696 701
2 705 711 716 721 727 732 737 743 748 753
3 759 764 769 775 780 785 791 796 803 808
4 813 819 825 831 836 843 848 855 860 867
5 872 879 885 891 897 904 909 916 923 929
6 935 941 948 956 961 968 975 981 988 995
7 1001 1009 1016 1023 1029 1037 1044 1051 1059 1065




1072 1080 1088 1095 1103 1109 1117 1125 1132 1140

1148 1156 1164 1172 1180 1188 1196 1204 1212 1220

10 1228 1236 1244 1253 1261 1269 1279 1287 1285 1304

11 1312 1321 1331 1339 1348 1355 1365 1375 1384 1323

12 1403 1412 1421 1431 1440 1449 1459 1468 1479 1488

13 1497 1508 1517 1527 1537 1547 1557 1568 1577 1588

14 1599 1609 1619 1629 1640 1651 1661 1672 1683 1695

15 1705 1716 1727 1739 1749 1761 1772 1784 1795 1807

16 1817 1829 1841 1853 1865 1877 1889 1901 1913 1925

17 1937 1949 1962 1974 1986 2000 2012 2025 2037 2050

18 2064 2077 2089 2102 2115 2129 2142 2156 2169 2182

19 2197 2210 2225 2238 2252 2266 2281 2294 2309 2324

20 2338 2352 2366 2381 2396 2412 2426 2441 2456 2471

21 2488 2502 2517 2538 2542 2564 2580 2596 2612 2628

22 2644 2660 2676 2691 2709 2725 2742 2758 2776 2792

23 2809 2826 2842 2860 2877 2894 2913 2930 2948 2965

24 2984 3001 3020 3038 3056 3074 3093 3112 3130 3149

25 3168 3186 3205 3224 3244 3262 3282 3301 3321 3341

26 3363 3381 3401 3421 3441 3461 3481 3502 3523 3544

27 3567 3586 3608 3628 3649 3672 3692 3714 3796 3758

28 3782 3801 3824 4846 3869 3890 3913 3937 3960 3982

29 4005 4029 4052 4076 4100 4122 4146 4170 4194 4218

30 4246 4268 4292 4317 4341 4366 4390 4416 4441 4466

Ta6nuua C.3 - 3HaueHns NapUMaNIbHOrO AaB/eHNUs BOASHOro napa & p-Na,m OTHOCUTE/IbHOIA

BNI2XHOCTH BO3AYXA ¥y, HAA HACbIWEHHBLIMM PaCTBOPaMM CoNen Npu £ =100,7 kMa

q)X“M“”eCKa“ MapumanbHoe AaBfeHne BoAsSHOrO napa & o Ma, OTHocuTensHas

opMyna conu

pMy npu TeMnepartype, °C BNAXHOCTb 2 ,
%, npn £=20 °C

10 15 20 25 30

ZnBr 5 - - | 2306 | 2866 | 3053 10

MgCl - - - - 1400 33

Na7S30+ 548 761,3 1051 1451 1895 45

Mg(NO3 ) 5 1261 | 1659 2169 54

Cca(NO= ) 7 746,6 | 954,6 1288 1605 2005 55

NaBr 959,9 1400 1787 2240 60

NH 4NO 917,3 | 1193 | 1566 | 1992 | 2524 67

NaNO+ 950,6 1313 1804 2364 3076 77

NaCl 923,6 1279 1807 2381 3253 77

NH 4 969,3 | 1353 | 1856 | 2416 | 3281 79

Ca(NH4) 5 997,2 1365 1873 2408 3078 80

(NH4)3S0 4 971,9 1355 1896 2600 3362 81




Na 7SO0 4 909,3 | 1333 | 1927 | 2748 3633 82
KCl 1055 | 1445 | 1968 | 2636 3733 84
NaSO3 1075 | 1487 | 2038 | 2762 3706 87
CdsO 4 1099 | 1511 | 2077 | 2812 3768 89
NaCO5 - 1601 | 2090 | 2704 3465 89
CdBr 5 - - 2120 | 2820 3678 90
ZnS0 4 1189 | 1597 | 2126 | 2802 3661 o1
NH 4H 3P0 4 1192 | 1658 | 2146 | 2921 3890 92
KNO 1183 | 1635 | 2161 | 2925 3845 92
CaH4(PO4)5 | 1193 | 1689 | 2202 | 3052 3980 94
KH4PO 4 1195 | 1683 | 2251 | 3034 3946 96
MgSO 4 - - - - 4000 97

1208 | 1701 | 2306 | 3141 4112 08

K2S0 4




NMPUNOXEHUE T
(pekomeHgyemoe) 5

NMPUMEPbLI PACYETA OIrPAXOAKLWUX KOHCTPYKLUUAU TEMJbIX YEPOAKOB U
TEXnoanonumn

Mpumep 1
TennorexHUYeCcKui pacueT Tenioro Yepaaka

NcxopHble AaHHble
MecTo cTponTenbCTBa - MoCKBa, £,y = —2i°C; Ly = 4343°Coheyr.
TWN 30aHKs - PSiAOBas CeKLMS 17-3TaXHOTO XKIUIOro oMa.
KyxHu B KBApTMPax C 3NeKTPON/IUTaMMU.

Mnowaan nokpbITUs (KPOB/AM) Haa TennbiM YepaakoMm ﬂg_c = 2528 Mz, MepekpbLITUS TEMIOro  Yepaaka

ﬂg_ 7= 2528 1 , HapyXHbIX CTEH Ternoro yepaaka ﬂg_w = 1096 e MpviBeAeHHY0 nolaab onpeaensem
no c¢opmyrne (33)
3 g =109,6/252,8=0,4335.
ConpoTvBNeHe Tennonepenaye CTeH
REM =18m*=CiBr.

B TennoM uyepaake pa3MelleHa BepxHAs pasBoAka Tpy6 CUCTEM OTOMMEHUS U rOpsYero BOAOCHABKEHWS.
PacueTHble TeMnepaTypbl CUCTEMbI OTOM/IEHMS C BEpXHEN pa3Boakoi 95 °C, ropsyero BogocHabxeHus 60 °C. OnunHa
Tpy60NpoBOAOB BEPXHEN Pa3BOAKM CUCTEMbI OTOM/IEHMS COCTaBUNA:

dy, o | 80 50 32 25 20
EP!' M 15 17 19,3 27,4 6,3
JnvHa Tpy6onpoBoAOB ropsiuero BOAOCHaGXEHUsI COCTaBMNa:

d i, 80 50 32 25
Ly m 3,5 16 12,4 6

TemnepaTypa BO3/lyXa B MOMELLEHUSIX BEPXHErO 3Taxa &y =20 °C.

TemnepaTypa BO3/lyXa, NOCTYNAIOLIEro B TeM/bli Yepaak 13 BEHTUNALMOHHBIX KaHanos, £, =21,5 °C.

Mopsinok pacueta

1. CornacHo Tabnuue 4 CHuM 23-02 HOpMMpYEMOE COMpPOTUB/IEHNE Ternsonepenaye NoKpbITUS XUIOro 34aHus

ng ans L3 =4943 °C-cyT BO/DKHO 6bITb He MeHee 4,67 M 2 -°C/BT.

Onpep,enMM cornacHo 9.2.1 BENNYUHY Tpe6YEMOFO COMNpoOTUBNEHNA TENONEpeaaye NepPEKPbITUA TeENIOoro
&
yepaaka Ry o dopmyne (29), npeaBapuTENbHO BblUMCIMB KO3(dUUMEHT # no dopmyne (30), NpuUHAB
TeMnepaTypy BO3Zyxa B TEMIOM Yepaake zzﬁf =18 °C.
(O |(éz'nf _fz%f )"If (r':'nf Tl ):(20-18)/(20+28):0,04.

Torga R = 0,044,67 = 019 1? “C/Br.

npOBepMM cornacHo 9.2.2 BbINOJIHEHUE ycnosus .|"I_"".f i '&E?‘! Ana NoToNIKOB I'IOMeLLI,eHMﬁ NOoCNeAHEro atTaxa npu
A, =3°C

2t = gy 28 V(RS gy ) = (20-18) (01987 )= 121°C < hey



Tak Kak MepeKpbITYe BEpPXHEro 3TaXa COCTOWUT W3 Xene306ETOHHOM MANTbI TOMLMHOM 160 MM C 3aTUPKOIA
E.
MOBEPXHOCTU LIEMEHTHO-MECUaHbIM PacTBOPOM TOMWMHON 20 MM, TO COMPOTUB/EHWE Tennonepeaaye Ry sroro
2 2
nepexpbimus pasHo [, 3 m“-"CYBT, uto Bbile MuHMManbHoro 3Hauvenus 0,19 m“-"C/ET, onpeaenenHoro no

dopmyne (29).

Ec

2. Bbmuucnum  cornacHo 9.2.3  BeNWUMHY COMPOTMBIIEHUS Ternsiornepefadye nepekpbITUs  Yepaaka RD ,
npeasapuTesibHO ONpeaesnve Crieaytowme BeSIMYUHDI:

COMPOTUB/IEHNE TENonepeJaye HapyXHbIX CTEH 4epjaka W3 YCNOBMSI HEBbIMAAeHUs KOHAEHCaTa paBHO

18 m2-" OB

MpVBEAEHHBIN PacXo4 BO3AyXa B CUCTEME BEHTUNsILMKM onpeensior no Tabmmue 11— &, = 26,4 51/ (ME'T-I)
Ans 17-3TaXKHOro IoMa C 3/1eKTPoNMTaMu.

MpviBeneHHble  TennornocTynaeHnss oT TPybOrnpoBOAOB CUCTEM OTOMMIEHUS W TOPSYEro  BOAOCHabXeHWs
OMPeAENsioT Ha OCHOBE WUCXOAHbIX AAHHBIX ANst TPYG M COOTBETCTBYIOWMX 3HAUEHWA ¢ »;, MO Tabmuue 12 (npu
TemnepaType OKpyXaloLlero Bo3ayxa 18 °C):

31815+ 2517 + 22,2193+ 20,4-27 4 +

n
Ao [ £ A, » = j2528 =
[E{QP’ . ] EF | 418,163 +19,2:35 +14,916 + 13312,4 +126

= 10,07 Br/m>.

EcC
Torpa conpoTuBiieHne Tensonepeaaye noKpbITUs Yepaaka REI paBHo:

0,28264(21,5-18)+ (20 -18)/ 03 +

£¢ =18+ 28)
Rf* = ) +10,07 - (18 + 28)0,4335/1,8

=46/31,53=

= 146 m>-"C/Br

3. MpoBepUM HapyXXHble OrpaXKAaloLIME KOHCTPYKLMM Yepaaka Ha YCNoBME HEBbINAAEHWS KOHAEHcaTa Ha WX
BHYTPEHHEN NoBepXHOCTW. C 3TOW LIENbI0 pacCUUTLIBAOT COrflacHo 9.2.5 TeMnepaTypy Ha BHYTPEHHEN MOBEPXHOCTM

g

MOKPbLITUS T W CTEH zsgi.w yeppaka no cdopmyne (35)

2° =18 -[(18+ 28)/(121,46)] = 1537 °C;
&7 =18-[(18 + 28)/(3.7:1.8)] = 15,06 °C.
Onpegenum TeMnepaTypy TO4KKM pockl £5 BO34yXa B Yepaake.
CpefHee napumanbHoe JaBfieHne BOASHOMO napa 3a siHBapb 4719 MOCKBbI paBHO & » =2,8 rlla. Bnarocogep>xaHne
HapY>XHOro Bo3ayxa fm onpegenstot no dopmyne (37)
Fu = 079422¢(1- 287 273) = 24780/
BnarocogepxaHue Bo3ayxa Tennoro yeppaka ¢+ OMPEAENSIoT No dopmyne (36) 4ng LOMOB C 3NeKTPONIUTaMM
Fe=2478+36=06078 rim”.
MapuwnanebHoe AaBneHne BOASHOMO Napa Bo3Ayxa B Yepaake & g OMPEAENAIoT Mo dopmyne (38)
e, = 6,078(1+18/273)/0,794 =8 16 rTla

Mo npunoxeHuto C HaxoaMM TemnepaTypy Touku pocbl £ = 4,05 °C, 4To 3HaUMTENBHO MeHbLIE MUHUMABLHO

TeMnepaTypbl MOBEPXHOCTM (B AQHHOM Cllydae MokpbiTus) 15,37 °C. CnenoBaTeslbHO, KOHAEHCAT Ha MOKPbITUM U
CTeHax Yepaaka BbinaaaTtb He 6yaer.



CYMMapHOE conpoTuBneHne Tenionepeaadye ropusoHTasbHbIX orpa>|<p,eHm71 TENOro 4epAdaka COCTaBNgaeT

RII%J: +R|jg'f =03+146 =176 w2 -"CfBr npy HOpMUMpyeMoM corflacHo CHuM  23-02  conpoTUBNEHUM

Tennonepeaade 06bIYHOrO MOKPLITUS 3AaHNS R,.gg =4 &7 M2 BT,

Mpumep 2
TennorexHUUECKU pacuyeT TEXNOANObs
UcxoaHbie AaHHble

Tvn 3paHus - pagoBas cekuus 17-3TaKHOro >KWIoro Aoma Mpu Hannduu HIDKHEN pa3BoaKkun TDY6 cucrem
OoTOonJIEHUA U ropsayero BOAOCHabXXeHUS.

MecTo cTponTenbCTBa - MOCKBa, £,y = —2i°C; Ly = 4343°Coey.
MnoLwaas LOKOMLHOrO NepexpbITvs (Haa Texnoanonbem) A, = 251 .

LLnpuHa noasana - 13,8 M; Miowaab nosia TeXNoAnosbs - 281 M 2
BbicoTa HapyXHOV CTeHbl TEXMOAMNO/bsA, 3arnybneHHoi B rpyHT, - 1,04 M. [nowaab HapyXHbIX CTeH
2
TEXMNOANOSbA, 3arnybieHHbIX B FPYHT, - 48,9 M .
CyMMapHasi riMHa { nonepeyHoro CEeYEHNs OrpaXKaeHUIn TEXNOANOSbS, 3arny6NeHHbIX B FPYHT,
§=13,8+2-1,04=15,88 M.

BbiCOTa Hapy>XHOMN CTEHbl TEXNOAMNONbS HaJl YPOBHEM 3eMiM - 1,2 M.
Mnowaas HapyXHbIX CTEH Had ypoBHeM 3emin ., =533 e
O6bem Texrognonbs I = 646 e

PacueTHble TeMnepaTypbl CUCTEMbI OTOMNIEHNS HUXKHEN pa3Boaku 70 °C, ropsvero BogocHabxeHns 60 °C.

[nvHa Tpy60npoBOAOE CUCTEMbI OTOM/EHMS C HIDKHEl Pa3BoaKOi § pi COCTaBuna:

d i, 80 | 70 | 50 | 40 | 32 | 25 | 20
fp!' M 3,5 10,5 | 11,5 4,0 17,0 14,5 6,3
JnvHa Tpy6onpoBoAOB ropsiuero BOAOCHaGKEHUsI COCTaBMNa:
d i, 40 25
Ly m 47 22

Fa3opacnpe/J,enMTeanb|x TDY6 B TeXnoanonbe HET, MNO3TOMY KpaTHOCTb BO3AYXOO6MeHa B Texnoanonbe
I=05q1

TeMnepaTypa BO3/lyxa B MOMELLEHUSX NEPBOrO 3Taxa fuy = 207 C.

Mopsinok pacueta
1. ConpoTuBneHune Ternsonepegaye Hapy>XXHbIX CTEH TeXroanosibs Had YPOBHEM 3eMSIM MPUHUMAIOT COrNacHo

9.3.2 paBHbIM CONPOTUBIIEHUIO TENoNepeaaye HapyXXHbIX CTeH RS W =313 - CBT.

2. anBeﬂ,eHHoe CconpoTuBNEHNE TENNonepeaaYye orpaXaaronx KOHCI'DYKLIMI‘;I 3aF}'IY6}'IeHHOﬁ 4acTu TeEXnNoAnonbs
onpegennMm cornacHo 9.3.3 Kak Ans yTenjieHHbIX MOJIOB Ha TrpyHTe, cocrosiwen u3 TEPMUYECKOIo COMpOoTUBJIEHUA

CTEHbI, PaBHOrO 3 w2 /BT , M YHaCTKOB o/ia TeXMoArnonbs.
ConpoTuBieHMe Tensonepeaayde y4acTkoB Mosa Texnoanosbs (HaumHas OT CTeHbl [0 CepeauHbl TEXMOAMONbS)
wnpnrod:  Tm- 2102 °C/Br; 2m-43m*°CBr; 2m-86m*-"C/Br; 19m-14,2m°"C/Br.

COoOTBETCTBEHHO MJIOWAAb 3TUX YYacTKOB AN 4acTW TeXNOANosbs AnvHON 1 M 6y,qu paBHa 1,04 M (cTeHbl,

KOHTaKTMPYIOLLIEI C rpyHTOM), 1 Mz, 2 Mz, 2 Mz, 1,9 Mz.



Takum 06pa30M, conpoTuBneEHNE TENNONeEpeaaye 3aF}'IY6}'IEHHOl‘;I 4acCTu CTEH TEXNOoAnosibsi paBHO

Ry =21+3=51u’"CPr.
BbIuMC/IM NP1BEEHHOE COMPOTUBIIEHNE TEMUIONEpeaye OrpaxkAeHNI 3arny6eHHOI YacTh TEXMOAMNObS
RE =7544[(104/51+1/21+2/43+2/86+153/14,2 | =525 u? C/BT,
3. CornacHo CHuI 23-02 HOpMMpyeMoe COMpOTUB/IEHIE Tersonepeaaye NepekpbITUS Haz TEXMOAMNOILEM XKIUOrO
spanns Kygy ana Ly = 4343°Cecyr pasro 4,12 u? - C/Br,
CornacHo 9.3.4 onpeaennM 3HaueHne TpebyeMoro ConpoTUBIEHMs Terionepeaayde LIOKObHOMO MepekpbITUsi Haj

TEXMOAMNOSbEM RE,J * no dopmyne

REC =R

?‘El::,' ’
roe # - KoaUUMEHT, onpeaensieMblil NPy NPUHSTOW MUHUMANbLHOM TeMrepaType BO34yxa B MOAMNOSbE zf;f =2
°C.
- _ .k _ - _ -
(O (tz'nf Ling )’f (fz'nf Loyt )_ (2[:] 2)"{(26 + 28) =0,575.
Torga RE® = 0,3754.12 =1,55m%-°C/Br.

4. OnpegenuM TeMnepaTypy BO3gdyxa B TEXMNOANOsbe zf;f cornacHo 9.3.5.

MpeaBapuUTenbHO ONPEAEnM 3HAUYEHWE YNieHOB OopMynbl (41), KacatowmxXCs TEMNOBLIAENEHUI OT Tpy6 cucTeM
OTOMJ/IEHNSI U TOPSYEro BOAOCHAGXKEHWSI, CMOSb3ys AaHHble Tabnuubl 12. Mpy TeMnepaType Bo3dyXa B TEXMOAMNOSbE
2 °C nIOTHOCTb TEMJIOBOrO MOTOKa OT TPy6ONpOBOAOB BO3PACTET MO CPAaBHEHMIO C 3HAYEHWUSIMUM, NMPUBEAEHHLIMU B
Tabnvue 12, Ha BenMuUMHy Ko3dULMEHTA, MOJSIYYEHHOrO W3 ypaBHEHMst (34): And TpybonpoBOAOB CUCTEMbI

oTOonNeHus - Ha KoadduumeHT [(70-2)/(70-18)] 1,283
2)/(60-18)] 1,283 =1,51. Torga
i 228325+ 203105+17 7115+ 14 647 +
3 (@l pr) = 141 +1,51 -
= +17 24 +15 817 +14 414 5+ 127763 + 1222

=1313+ 1435 = 2845 B.

=1,41; pns TpybonpoBoAoOB ropsiyero BogocHabxeHus - [(60-

Paccuntaem 3HauyeHue TEMNEPATYPbI f,f:qf 13 ypaBHEHUA TEMNNOBOIo 6anaHca npu Ha3HaLIEHHOl71 TeEMNEpaType
noanonbsa 2 °C
s (20281/155+ 2848 - 0,286460,51,228 -
fmt = | _og3000/ 50528533/ 313
/(281/1,55 + 0,286460,51,2 + 328,9/ 5,25+ 53,3/ 3,13) = 1198,75/ 369,7 = 3,24 °C.
Tennosoﬁ MOTOK Yepe3 LIOKOJIbHOE NEPEKPbITUE COCTaBUN
g%% =(20-3,24)/1,55= 10,2 Brim*.
5. npOBepMM, YOOBNETBOPAET JIM TENNO3allnTa NEPEKPbLITUA HaA TEXNOANOJIbEM TpeﬁOBaHM}O HOPMAaTUBHOIO
nepenaga £¢" = 2 °C' gns nona nepeoro staxa.
Mo dopmyne (3) CHuM 23-02 onpegennm MUHUMALHO AOMYCTMMOE CONMPOTMBAEHNE Tennonepeaaye

RI = (20-2)/(287) = 1,03 % *C/Br < RE® =1,55 % "C/B.
TpebyeMoe COMpOTWB/EHME TEMonepenaye LOKOJLHOMO MEPEKPLITUS  HaA TEXMOAMOSbEM COCTAaBNSET
1,55 u? 2 OB npy HOpPMUPYyeMoM cornacHo CHuIM 23-02 conpoTMBMIEHMM TeMnonepeaade nepexpbITUii Hag

2
nogsanamn 4,12 m“-"C/BT . Takum obpasom, B Texmoanosbe 3SkBMBaneHTHas HopMam CHull 23-02 Tennosas

3awmTa obecneunBaeTcs He TOJIbKO orpaxgeHusiMu (CTeHaMu M NOJSIOM) TEXNOAMOosibA, HO U 3a CYET TensoThl OT
TDY6OI'IpOBO,U.OB CUCTEM OTOMNEHNA N FropsaYero BOAOCHabeHus.



NMPUNOXEHUE Y
(pekomeHagyemoe)
NMPUMEP PACHETA NPUBEOEHHOIO COMPOTUBIIEHUA TEMJIONEPEOAYE
YYACTKOB CTEH, PACMNOJIOXEHHbIX 3A OCTEKNEHHbLIMU NOOAXUAMU
N BAJIKOHAMU

McxoaHbie gaHHbie
[leBATUSTAXHOE >KUMOE 3AaHWe CO CTeHaMM M3 MOPUCTOrO CWUAMKATHOTO KUPMWua TOMWMHON 770 MM
(R:u =145 w® BT ), nocTtpoeHo B r.fpocnaene (£, = —31°(C). BankoHbl W NOMKUM OCTEK/IEHbI
0AHOCNOMHBIM OcTeknernem ( Ay = 0,13 u® OB ), HWKHSS yacTb yTernieHa (&, = 0,81M2-°CJ’BT ). B
HapYXHbIX CTEHaX B 30HE OCTEKNEHHbIX GaNKOHOB CBETOMPOEMbI 3aMOfIHEHbI OKOHHBIMU W [BEPHbIMU 60KaMKU C
[IBYXC/IOiHBIM OCTEK/EHWeM B pasaenbHbix nepennertax (R = 0,44 e “CiBT). HapyxHbiii Topey 6ankoHa
NMEEeT CTEHKy W3 CWUMWKATHOTO Kupriua ToniumHon 380 mm (&, = 0.6 w* S OB ). TeMnepaTypa BHyTpeHHEro
BO3AyXa fps = 21 . OnpepenuTb MpuBEAEHHOE COMPOTUBIEHWE Tensornepeade CUCTEMbl OrPaXAAMOLLMX
KOHCTPYKLMIA OCTEKNIEHHOrO BankoHa.
Mopsinok pacueta
COrnacHo reoOMeTpPUUYECKIM NOKa3aTeNsIM OrpaXAEHMI OCTEKNEHHOrO 6ankoHa, NPeACTaBNEHHbIM Ha pucyHke Y.1,

¥ v
onpezieneHbl CONpoTUBNeHus Tennonepeaade & v nnowaam A oTaenbHbIX BUAOB OrpaXAeHMIA:
1. Hapy>xHas cTeHa u3 NMopucToro CUTMKATHOMO Knpnuvya TOMLLMHOM 770 MM,

Yo 2 —_ 2
Rl =145m°*C/B1, 4, =151°.
2. 3anonHeHve 6ankoHHOro M OKOHHOro npoemMoB AepeBAHHbIMU 6nokamn ¢ ﬂ,BYXC}'IOl‘;IHbIM OCTEeKNEHNEM B

pasgenbHbix nepennetax Rp = 0,44 G SCEBT, Ap =65 e
3. TopueBasi CTeHKa U3 CUIMKATHOrO KMpnnya ToMWmHON 380 MM R:u =06 1 SCET, A, =3.24 Mo
4. HenpospayHas 4acTb orpaxaeHus 6ankora &, = 0,51 e SC/BT, 4, =69 e

5. OAHOCIONHOE ocTeKneHve 6ankoHa g = 0,15 e SCEBT, Ay = 10,33 e
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PucyHok V.1 - NMnax (a), pa3pes (6) no ceyeHmro I-1 nnaHa m cpacap (B) no ceuenunio I1-11
OCTEKJIEHHOIro 6a/1IkoHa MHOrO3TaXKHOI O YXW/10Ir0 3AaHUA

Onpenenum TemnepaTypy Bo3ayxa Ha 6ankoHe &;..; NPy pacyeTHbIX TEMNEPATYPHBbIX YCIIOBUSX MO opMyne (43)
fhar = 210157145+ 6,5/ 0,44) - 31-{10,33/ 0,18+ 6,3/ 0,81+ 3,24/ 0,60)]/
M(15/1,45+6,5/0,44 +10,33/0,18+ 6,9/0,81+ 3,24/0,6) = —1683,06/ 96,425 =

=-1745°C.
Mo dopmyne (45) onpeaenvm koapduumeHT # :
n =(21+17,45)/(21+31)=0,739.

Mo dopmynam (44) NOAYYMM YTOUHEHHbIE 3HAYEHWS NPUBEAEHHOrO COMPOTMBIIEHMS Tensonepeaaye CTeH Rﬁ,ﬂf
1 3anoJIHEHNI CBETOMPOEMOB Rf-f—-ﬂf C Y4€TOM ocTekneHns 6ankoHa:

R =14570,739 =196 u?>C/Br;

R = 04470739 = 0,595 u® ~C/Br.



NMPUNOXEHUE ®
(pekomeHgyemoe)
NMPUMEP PACYETA TEMIOYCTOUYMUBOCTU ONPAXOAIOLLMUX KOHCTPYKLIUA
B TEMNbIW NEPMOA FOOA

Onpepnenutb, YAOBNETBOPSET N TPEOGOBAHUAM B OTHOLLEHWUM TEMIOYCTOMYMBOCTY TPEXCONHAs Xene306eToHHas
naHenb C yTenauTeneM M3 MeHONONMCTUpOna Ha rmbkmx CBA3dX C rabapuTHbIMKM MapamMeTpaMu, NPUHATBIMK MO
npuMepy pacyeTa pasgena 2 npunoxeHus H.

UcxopHble gaHHbIE

1. PalioH cTpouTensCTBa - r.PocToB-Ha-[loHy.

2. CpefHas MecsidHas TeMnepaTypa HapyXXHOro Bo3ayXxa Haubonee xapkoro mecsua (uons) cornacHo CHull 23-
01 £,y =23 °C.

3. MakcuManbHasi aMnauTya CYTOYHbIX konebaHui TemnepaTypbl HapyXHOro Bo3zyxa cornacHo CHull 23-01
A 0 =19 °C.

4. MakcvMMasnbHOE U CpeaHee 3HAUYeHWst CyMMapHOM (MpsIMOM M pacCesiHHOM) COMHEYHOM paauaumy B utone npu
SCHOM Hebe 4N BepTVKaIbHOM  MOBEPXHOCTM  3amMafHoOi  OpPWEHTAUMM  COMMIAacHO  MpuioxkeHwo I

D = 764 Brim? u i, = 184 Briu®.

5. PacyeTHast ckopocTb BeTpa cornacHo CHul 23-01 v =3,6 M/c.

6. TennoTexHn4yeckne XapaKTepuUCTMKM MaTepuanoB MaHenu BblIOMpAlOTCa MO YCNOBMSIM 3KCUlyaTauum A
COrnacHo npunoxexuio [:

NS xene306eToOHHbIX CNOEB
A = Ag = 1,92 B (m-°C),
5 = &3 = 17,98 Br/[u?=C}
Anga neHononmncTtupona
hqy = 0,041 B/ (o),
53 = 0,41B1/{u2C)

Mopsinok pacueta

1. TepMryecKue CONPOTUBIEHNSI OTAENbHbIX C/IOEB CTEHOBOM MaHeNN:
BHYTPEHHETO XeNIe306eTOHHOrO CJ1ost

R =01/1,%2=0052 Mz-"CJ’BT;
/1081 NEHOMOUCTMPOSIA
Ay =0]135/0,041=737293 Mz-"C;’BT;
HapPY>KHOIO Xese306eTOHHOrO C/I0s
Rq =0,065/152 = 0,034 w* OB,

2. Tennosas MHEpLUMS KaXaoro C/ios U CaMoM NaHenu:
HapY>KHOIO Xese306€TOHHOrO C/I0s

Ly =005217 53 = 093541,
neHononmMcTMpona
Dy =3292041 =135
BHYTPEHHETO eNe306€TOHHOTO /oS
L = 003417 598=0611;
BCell naHenm
" D, =0,935+1,35+0,611=2,896.

MockonbKy TennoBas MHepums CTeHoBoii naHenn L) < 4 | To TpebyeTcs pacyeT naHenn Ha TennoyCTONYMBOCTb.



3. Hopmupyemasi amnnuTyga konebaHuii TemnepaTypbl BHYTPEHHEN MOBEPXHOCTU Acreg orpaxgatoLlel
KOHCTPYKLUMW onpeaensieTcs no dopmyre (46)

A =25-01(23-21)=23°C.

4. KoathULIMEHT TEMI00TAAYN HaPY>KHO MOBEPXHOCTU i 5, OFPaX/atoLLei KOHCTPYKLIMM MO NIETHUM YCIIOBUSIM
onpeaensieTcst no cdopmysne (48)

%o = 116(5+10,/36) = 27.8B /[ C )

5. PacuyeTHas aMniuTyaa konebaHuii TeMnepaTypbl HApY>XHOro Bo3ayxa Bbluncisetcs no dopmyne (49)
des = 0,519 +[0,7(764 - 1841/ 27,8 = 24.1°C.

6. KoachduumeHT TennoycBoeH1s Hapy>XHON NOBEPXHOCTU C/10S ¥ ¢ tennosoit nnepuven L' < 1 onpepensetca
pacyetom no dopmynam (51) u (52):
Q) Ans BHyTPEeHHero »xene3o6eToHHOro cos

T o= [RISE + 0 g )![1 + Ryotg, )= (0,05217,982 + 8,7)/(1+0,0528,7) =
- 17,6 Bri[u?°C}

6) ans cpeaHero cnos M3 neHononuctupona, mmetowero £ > 1, koadULMEHT TENnoycBOeHMs HapyXHOM
MOBEPXHOCTM cnosi NpVYHUMAETCS paBHbIM KoahrUMeHTY TEMN/I0YCBOEHWSI MaTepuana

¥, = 5, =041Br/lm?~C}
B) [U1S1 HAPYXKHOTO XEsE306ETOHHOrO CoS
¥3={Ras? + 1, 1 (1 + Rysy 0,03417,982+0 41)/(1+ 0,034:0 41)=11,24 Brvfu?°C)

7. BennumHa 3aTyxaHWsi pacdeTHOM aMnnuTyabl KonebaHui TeMnepaTypbl HApPYXKHOrO BO3A4yXa B OrpaxzatoLlel
KOHCTPYKLUMW BbluMCIsieTcs no dopmyne (47)

V= D,QEDI«E[[SI + it )[.5‘2 +}’1 )[53 +F2)><I:'llsxf +}73):|l|.-
sy + 1 dlsy + a3 + oy ] = G,QEE’Egﬁjﬂx

%[(17,98 +8,70(0,41+17,6)% (1798 + 0,41)(27,8 +11,24)]#
/(17,88 +17,6)%(0,41+ 041)(17,98+11,24)27 8] = 101,56.

8. AMnanTyza konebaHuwii TeMnepaTypbl BHYTPEHHEN NOBEPXHOCTM CTEHOBOM MaHeNn onpeaensietcs no dopmyne
(50)

A% = 4885 oy = 24,17101,56 = 0,24 < A% = 23°C

YTO OTBEYAET TpeﬁOBaHMﬂM HOpM.



NMPUNOXXEHUE X
(pekomeHgyemoe)
NMPUMEP PACHETA MOLWHOCTU TEMNTOAKKYMYNALUMOHHOIO NPUBOPA

UcxoaHble paHHble

Onpegenutb  MOLLHOCTb  TEMI0aKKyMY/SLUMOHHOTO Npubopa, WCMOSb3yeMoro AJii  OTOMJIEHWUS]  MOMELLEHS!
OJHOCEMENHOMO XXMIIOro AOMA, M OMNpeaenuTb TUN 3Toro npubopa. PacyeTHasi TemnepaTypa Hapy)XHOro BO3ayxa -

das o
MUHYC 22 °C. PacyeTHble TenaonoTepu noMeLLeHns Qh,j =2500 BT. Moka3aTenu TennoycToMYMBOCTM NMOMELLEHNS
cnefylolme: Mokasatenb TeMsoycBoeHust nosepxHocteit I, =1225BT1/°C, nokasatens uHTeHcuBHOCTY

KOHBEKTMBHOrO  BO3AyxoobMeHa B  rnomeweHnn £ = FEE BT/ C. MpOAO/KUTENBHOCTE  3apsAaKM

Tennoakkymynupytowero npubopa # =8 4. PacueTHyl0 pa3HOCTb TemnepaTyp .f’.‘\..tdes onpeaensitot no dopmyne
(66), paBHyto 20-(-22)=42 °C. PaccuntaTb MOLIHOCTb TEMI0aKKyMySLMOHHOMO M AOMOHUTENbHOrO NpMbopoB Ans
cryyasi KOMOMHMPOBAHHOW CUCTEMbI OTOM/EHMS, coCTosILieN 3 6a30BOM (BHE MWKOBOM) TemnoakKyMysLMOHHOM
CUCTEMbBI U AOMONHUTENbHOM NMOCTOSIHHO paboTaloLLen CUCTEMBI.
Mopsinok pacueta
MolHoCTb oToNUTENBHOMO Npubopa onpeaensetca no dopmyne (64)
Oy, =2500(24/8) = 7500 Br
Mogbop Tuna npubopa npou3BoAMM MO rpaduky Ha pUCYHKE 2, NpeaBapuTenbHO — ONpeaenvs

MY, =98/1225=081u QP-C I(ﬂ.ﬁ.ﬁdﬁ ) =7500/(98,842) =181, B pesynstate cneayer BbIbpaTh

TennoakKyMynnpytoLuii Npubop C nokasateneM 3aTyxaHus v, =18.

KonuyectBo  TennoThl Qp.c , TMOCTyraioLleli OT TenioakKyMy/siUMOHHOro npubopa 6a30BOM  CUCTEMBI,
PaCcCYmUTBLIBAOT COMacHo 11.2.2.6 NPy pacyeTHOW TeMnepaType MUHyc (-22+5)=17 °C no cdopmyne

Cpe = Qf.?s [t — (tuse + 5]/t — £ ) = 2500 B(20 +17W(20 + 22) = 2202 B
MOLLHOCTb AONONHUTENBHOMO MOCTOSIHHO paboTatowero npubopa oTonneHUs QE, onpeaensitoT Nno ypaBHEHUIO
(65)
LYy = 2500 - 2202 = 295 BT



NMPUNOXXEHUE L
(pekomeHgyemoe) 5
METO[Abl OLUEHKK BO3QYXOMNMPOHULAHUA OIrPAXKOAKOLLMNX KOHCTPYKLUA
30AHUA

U.1 NPUMEPbI ONPEAEJIEHUSA COMPOTUBJIEHUSA BO3AYXOMPOHULIAHUIO OrPAXKAAIOLLNX
KOHCTPYKLU N U BbIBOPA TUINMA OKOHHOI'O BJIOKA MPU NPOEKTUPOBAHUU XXWUJbIX 3AAHUN

Mpumep 1

UcxoaHblie paHHble

OnpenenuTb, YAOBNETBOPSIOT /X B OTHOLLEHUM COMPOTMBIEHNSI BO3AYXONPOHMLAHMIO TpeboBaHuaM CHulM 23-02

OKHa B M/IacTMaccoBbIX MepereTax C AByXKaMepHbIMU CTeK/IoNakeTaMn B 12-3TaxHOM 34aHun BbicoTon o =34,8 M
B r.Yde. MakcuManbHas M3 CpeaHUX CKOpoCTen BeTpa no pymb6am 3a sHBapb ¥ =5,5 M/c. CornacHo cepTudmkaTty

BO3/lyXOMPOHWLIAEMOCTb OKHa npu £ =10 Ma pasHa & = 2,94 xxf 1 fq) nokasaTtesb pexuMa GuibTpaumumn
# =0,55.

Mopsinok pacueta

Ons r.Ydbl cornacHo CHuM 23-02 cpepHsist TeMnepaTypa Hapy)XHOrO BO3ayxa Hanbonee X0NoAHOW NSTUAHEBKM
obecneyeHHoCTbI0 0,92 paBHa MUHYC 35 °C, pacyeTHasi TemMnepaTypa BHyTpeHHero Bo3ayxa pasHa 21 °C.

BbluncnsieM yaenbHbl BEC HapyXXHOro W BHYTpPEHHEro Bo3ayxa no cdopmynam (69) u (70):
vt = 34631273 +(- 35)] = 14,55 Hu®;
o = 3463/(273+21) = 11,78 Hiu".

OnpenensieM pacyeTHY0 PasHOCTb [AAB/EHWMI BO34yXa HA HapyXXHOW W BHYTPEHHEN MOBEPXHOCTSIX OKHA Ha
YPOBHe Mnona nepeoro sTaxa 34aHus no gopmyne (68)

Ly =0,5534,8(14,55 - 11,78) + 0,0314,555,5% = 66,22 TIa

HaxoanM HopMUpyeMoe CONpOTMBIEHNE BO3AYXOMNPOHULAHMIO OKOH B pacCMaTpMBAaEMOM AOMe Mo dopmyne (72)

R =(1/5)(66,22/ 1007 = 0,71 mP i,

ConpoTuBeHNE BO3AyXOMNPOHMLIGHWIO OKHa onpeaenum no gopmyne (73)
Ry = (1/3,94)(66,22/ 10 = 0,72 w® sz

Takmm 06paszomM, BbibpaHHOE OKHO yaoBneTsopsieT TpebosaHuam CHull 23-02.
Mpumep 2

UcxoaHble paHHble

OQHOKBAPTUPHBLIA OAHOSTAXHbLIM XWMOW oM. MecTo cTpouTensctBa - r.TuxBuH JleHWHrpaackow obnacTu.
PacueTHasa TemMnepatypa Bo3AyXa B MOMELWEHNUs X i,: =20 °C. CornacHo CHuIM 23-01 cpeaHss Temnepatypa fp; U

MPOAO/KMTENBHOCTL OTOMMUTENIBHOMO Mepuoda Zp; ANA r.TUXBWHA COCTaBNAOT: ipy =-2,8 °C; Zps =227 CyT.
Fpap,yco-cyTKM OTONUTENDBHOIO Nepmnoaa, onpeaensembie Nno cbopMyne (1), PaBHbI
D, =(20+28)227 = 5176 °C-cyt.
HopMupyeMoe conpoTuBfieHve Tensionepedade Af1s OKOH foMma cornacHo Tabnuue 4 CHulM 23-02 coctaBnsieT

R =0538 m* BT

reg

Mopsinok pacueta

NS yCTaHOBKW B JaHHOM 3AjaHUW BbIGPaH OKOHHbIN 6510k NponsBoacTBa (mpmbl "MpoduT” (BbiwHMIA Bonoyek) ¢
TPOVHBIM OCTEKJIEHWUEM B A€PEBSIHHLIX Pa3AesIbHO-CMapeHHbIX NepensieTax.



CornacHo npoToKoJy CepTUMMKALMOHHBLIX WUCMbITaHW NPUBEAEHHOE COMPOTUB/IEHME Tensonepeaadye OKOHHOro
6noka (NpyM OTHOLUEHMM TJIOWAAN OCTEK/IEHUS K TUIOW@AM 3arofiHEHWss CBETOBOrO MpoeMa paBHOM 0,75)

Rp = 05451 *C/Br > R,py = 0,538m%-°C/Br.

Pe3ynbTaThl cepTUMUKALMOHHBLIX UCMbITAHWUIM 3TOro 610Ka Ha BO3AYXOMPOHMLAEMOCTb cornacHo MOCT 26602.2
npuBeaeHsl Ha pucyHke LL.1. Mo pe3ynbTaTaM UCMbITaHWA HA BO34YXOMPOHULLIAEMOCTb OKOHHbIN 610K NpOM3BOACTBA
¢upmbl "TIpoduT" 0THOCUTCS K Knaccy B.
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=== XeeeeXemaaXens | OKOHHBIN BII0K U3 KIIEEHOTO 6pyca XBOMHbLIX MNOPOA C ABYXKaMEPHBIM CTEK/IONAKETOM C

[BOVHbBIM YNIOTHEHWEM NpUTBOPOB (upMa "Hopeya'");
s==20seeee=20--- - OKOHHBIN 610K C TPOIIHBIM OCTEKIEHNEM B AEPEBAHHbBIX PA3AENbHO-CMAapeHHbIX
nepennetax C ABOMHbLIM yNIoTHeEHWEM NpuTBOpoB (cbupma "Mpocut")
PucyHok L.1 - N'padmkm 3aBUCMMOCTE  06bEMHOM BO3AYXONPOHULIAEMOCTH Ql OoT nepenapa

AaBJieHusA x"i"P no pesyJsibtatTaM CepTMdJMKaI.IMOHHI:IX MUCNbITaHWUI OKOHHOI O 6J10Kka, CONOCTaB/IEHHble

c rpadmkaMm HOPMATUBHbIX NPSAMbIX, ONpeAenAOLLMX FPaHULbl KJIACCOB OKOHHbIX 6/10KOB No
Bo3ayxonpoHuuaeMmoctu no NOCT 26602.2

CornacHo 8.6 CHuIM 23-02 okOHHble 6/10K1 B OQHOSTaXHbIX AOMaxX MO BO3AYXOMPOHULIAEMOCTU AO/MKHbI 6biTh B
npeaenax knaccos B-[]. BblbpaHHbIA OKOHHLIN 610K MO BO3AYXOMPOHULIAEMOCTM MMEET KnacC B u OH MOXeT ObiTb
NPUMEHEH B OAHOKBAPTUPHOM OHO3TaXXHOM XW/IOM AOME.



Mpumep 3

UcxoaHble paHHble

[JeBATnaTaxkHoe >kunoe 3paHne. Mecto cTpouTenscTBa - r.TBepb. PacueTHas TemnepaTypa Bo3dyxa B
nomewleHmnax i =20 °C. CornacHo CHwI 23-01 cpeaHss Temnepatypa £z W NPOAO/DKUTENBHOCTb 2y

OTONUTENBHOrO Nepuoaa Ans r.Teepn cocTaBnAloT: ips =-3,0 °C; Z s =218 CyT.

padyco-CcyTKu OTONUTENBHOIO Nepuosa, onpeaensembie no dopmyne (1), paBHbl

D, =(20+3,0)218 = 5014 °C-cyr.

2
HopMupyemoe conpoTuBneHne Tennonepeaade Ans OKOH XMWI0ro JoMa cocTaBnsieT R,.gg = 0526 M= CiBT.

Mopsinok pacueta
[ns yCTaHOBKM B 9-3Ta)XHOM >XWIOM 3[aHWM BbIGMPalOT OKOHHbIM 610k OO0 "Hopsya" u3 kreeHoro 6pyca
XBOMHbIX MOPOA C ABYXKAMEPHbLIM CTEK/IONAKETOM C YINIOTHEHWEM MPUTBOPOB B ABYX MIOCKOCTSIX.

CornacHo NpoTOKOy CepTMq)MKaLl,MOHHbIX UCMbITaHWM NpuMBEAEHHOE COMPOTUBJIEHUNE Tensionepeaaye OKOHHOro
6noka (Nnpy OTHOWEHUN nNNOWAAM OCTEKNIeHUA K MoWaanM 3anofiHeHWs CBETOBOro npoema, pasHoM 0,75)

RL =06 m?-°C/Br > R,,, = 0,526 u*-*C/Br.

Pe3ynbTaTbl CEPTUMUKALIMOHHBIX UCMbITAHUIA 3TOro 6/10Ka Ha BO34YXOMPOHWULAEMOCTb MPUBEAEHbI Ha PUCYHKE
L.1. Mo 3TMM gaHHbIM B cooTBeTCTBUMM ¢ TOCT 26602.2 OKOHHbIM 610K Npov3BoACTBa "HopBya" OTHOCUTCA K Kiaccy
b.

reg

CornacHo CHwM 23-02 BO3AYXOMPOHMLIAEMOCTb OKOH 3[4aHWIN TPEX3TaXHbIX U Bbile A0/MKHA ObiTb HE HMXKeE
Knacca b.

CnepoBatenbHo, cornacHo TpebosaHusiM CHUM 23-02 BbIGpaHHbIA OKOHHLIV 650K MO BO34YyXOMPOHMLIAEMOCTM
NMPVYMEHUM B 9-3TaXKHOM XKWUJIOM 3AaHUMN.

.2 NPUMEP ONPEAEJSIEHUS BO34YXONPOHULAEMOCTW MOMELLEHWI YXUT0ro JOMA

TpebyeTcs yCcTaHOBWUTb COOTBETCTBUE TpeboBaHMio CHUIM 23-02 No BO3AYXOMPOHMLIAEMOCTM MOMELLEHMIA XMUIOro
[lOMa C BEHTWUNAUMEN C eCTECTBEHHbIM NOBYXAEHWEM. UCMbITaHUSM Ha BO3AYXOMPOHMLAEMOCTb corfiacHo MOCT
31167 noaeeprnacb OAHOKOMHATHAs KBapTupa, PacrnosiokeHHas Ha 6-M 3Taxe 17-3TaXHOro >XWMIoro foMa cepuu
M44-1/17, nocTpoeHHoro B Mockse.

UcxoaHblie paHHble

Ob6Lwas nnowasb KBapTvpbl 34,3 Mz. BbicoTa nomelleHuii 2,65 M. O6bem keaptupbl I = 91 e Hapy»Hble

CTEHbl TOMWMHON 280 MM W3 TPEXC/IOWMHBIX >XENe306eTOHHLIX MaHeneil Ha rMBKMX CBA3SX C YTENuTeneMm u3

neHononMcTuposa. OkHa C ABOMHBLIM OCTEKNEHMEM B AEPEBSHHbLIX CrMApeHHbIX nepensetax. Mnowaab CBETONPOEMOB
2

56 M.

MOCKONbKY MPUMbIKAHWSI BHYTPEHHWUX OTPaXXAEHWA TEPMETUYHbIE, WH(WUNLTPALMOHHBIMN BO3AyX MOCTYMaeT B
KBapTMpY Yepes3 CBETOMPOEMbI U HapYXXHblE CTEHBI.

Mopsaok ncnoiTaHusa n 06paboTka pesynbTaToB

UcnbiTaHne KBapTUpbl Ha BO3A4YXOMPOHMUAEMOCTb nposoawnock Mo Metoamke [OCT 31167. BbITskHblE
OTBEPCTUS, @ TaKXKe MeCTa nepeTekaHus Bo3gyxa Ha Apyrue sTaxu (BAonb TpybonpoBOAOB KaHanmsauum 1 npoumx
MECT) 6bl/IN 3arepMeTM3MpoBaHbl. Bo3ayxoHenpoHMLaeMasi ABEPb C BEHTUNISITOPOM YCTaHOBJ/IEHA B MPOEME BXOAHOM
[BEPU B KBApPTUPY. BeHTunatop pabotan npu yCTaHOBNEHHOM KpbIWKe C 7 3arfylKaMu. UcnbiTaHne npoBeaeHo Ha

MOHWKXEHWE AaBNeHns Npu Crieayowmx nepenagax AaBfeHns Mexay Hapy>XHbIM 1 BHYTPEHHUM BO34yXOM ﬂpm: 50,
40, 30, 20, 10 Na (cM. NpoTOKON MUCMbITaHWUI B Tabnuue Ll.1).

Ta6bnuua L. 1 - MpoTokon pe3ynbTaToB UCMbITAHUIA

Ha3BaHue: olHOKOMHaTHas KBaptmpa Ha |[aTa:
6-M 3Takel7-3TaXXHOro XMIoro AoMa Tmna
na4

Appec: MockBa, yn. OCTpoBUTAHOBA,
4.119.kopn. 2. kB. 288

Mnowaab CTeH, B TOM UUC/ie OKOH, M 2 :
78.6, B TOM Yyuce OkoH 5.6




Tvn 3gaHunA: KpynHonaHensHoe

Bup orpakgeHms: 3-ColiHble
XeNne306EeTOHHbIE MaHeNW Ha rMBKMX CBA3AX C

yTenauTeneM 1U3 NneHonoancTnpoia

Mnowaab AoMa (KBapTUPDbI), Mzi 34,3

BbicoTa noMelleHms, M: 2,65

Twvn OKHa: cnapeHHble AepeBgaHHbIe

NepensieThl C ABYXCNONHbLIM OCTEK/IEHNEM

bapomeTrpuueckoe aasnieHue, kla: 98,79

CkopocTtb BeTpa, M/cC: be3seTpue

BeHTUNATOP: C NIacTMHOW/ 6€3 NNaCTUHbI (HY)KHOE NOAYEPKHYTb)

Yucno 3arnyuwek - 0, 4, 6, 7, 8 (Hy>kHOe NOAYEPKHYTb)

UcnbiTaHue: Ha NoBbieHNe/noHMXeHe (HY>XHOE NOAYEPKHYTb)

BpeMsa Hauana

MCNbITaHUM: 12 4 45 MUH

Hapy»xHas

TeMnepartypa, °C: 20,5

BHyTpeHHss
TeMnepartypa, °C: 24.0

McnbiTaHum: 13 4 10 MUH

TeMnepartypa, °C: 20,5

TeMnepartypa, °C: 24,4

UcnbiTaHna nposenu

oo, s, a7y a2y sy apj
50 108 4 110 1o 4 110 110
40 B8 B3 80 80
30 45 58 50 50
20 25 31 25 15
10 b 10 Y 6 10 Y
BpeMsa okoHuYaHuA Hapy»xHas BHyTpeHHss

Mo pesynbTaTaM WCMbITaHWiA YCTaHOBNEHO, YTO Npu £, =50 Ma ocpefHeHHas pasHOCTb aBNeHUs Bo3ayxa Ha

iy
BeHTUNsTOpe L@ # =110 Na. CornacHo KannbpoBOUHLIM AaHHLIM BEHTUNSTOPA MPW 7 YCTAHOB/IEHHBIX 3ar/lyLIKax

06beMHbIt pacxoa BO3AyXa {4, YEpe3s BEHTUNSTOP onpeensieTcs no hopmyne

O =415 034

ﬂpm.ﬂv}v: 110 Ma nonyunm (2, =363 W

KpaTHocTb Bo3ayxoobMeHa sy, q'l , npu f_"pm =50 Ma onpegensieTcs no gopmyne

"ymepeHHasa".

nsg = Vi = 369191 =4l

CnepoBaTeNibHO, BO3AYXOMPOHULIAEMOCTb HapY>KHbIX OrpaXKeHMI KBapTMpbl YOOBNETBOpPSET TpeboBaHnam CHuM
23-02 ANA XWNbIX 3[0@HUA C ECTECTBEHHOW BEHTUNALUMEN W COOTBETCTBYET KJAacCy BO3AYXOMNMPOHWULIAEMOCTU




NMPUNOXEHUE LU
(cnpaBoyYHOe)

COnNPOTUBIIEHUE NAPOINMPOHULAHUIO JIUCTOBbLIX MATEPUAIIOB
N TOHKUX CJTOEB NMAPOU30JIALIN

N MaTtepwan TonwwmHa | ConpoTvBneHne
n.n. C/osi, MM | MAapONPOHULIAHMIO
RVP '
2
M -y-Ma/mr
1 | KapToH 0BblKHOBEHHbIM 1.3 0,016
2 | Nluctbl acbecToueMeHTHbIe 6 0,3
3 |/ncTbl runcoBble 06LWMBOYHBIE (Cyxas LITyKaTypKa) 10 0,12
4 | JIuCTbl ApeBeCHO-BOMOKHUCTbIE XKECTKUE 10 0,11
5 |JIuCTbl ApeBeCcHO-BONOKHUCTbIE MATKUE 12,5 0,05
6 |Okpacka ropsumm 6UTYMOM 3a OAWH pas 2 0,3
7 |Okpacka ropsumMm 6uTyMOM 3a ABa pasa 4 0,48
8 |Okpacka MacnsHasl 3a ABa pasa C NpeaBapUTENbHON WNATIEBKOW M - 0,64
rPYHTOBKOM
9 |Okpacka 3ManeBom Kpackom - 0,48
10 | MoKpbITUE M30/BLHON MACTUKOW 32 OAUH pa3 2 0,60
11 | MoKpbITWE BUTYMHO-KYKEPCONBHOM MacTVKOM 3a 0AMH pa3 1 0,64
12 | MoKpbITWE BUTYMHO-KYKEPCONBHOM MacTVKON 3a fiBa pa3a 2 11
13 |MepramMuH KpOBESbHbIN 0,4 0,33
14 |MNonuatuneHosas rnneHka 0,16 7,3
15 |Py6epoua 15 1,1
16 | Tonb KpOBENbHbIN 1,9 0,4
17 | ®aHepa KneeHas TpexcronHas 3 0,15




NMPUNOXEHME L
(o6s3aTEenbHOE)
M30JIMHUN COPBLUUOHHOIO BITATOCOOEPXXAHUA KEPAM3UTOBETOHA,
COOEPXALLEINO Xnopuabl HATPUA, KANUA U MATHUA
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PucyHok LLI.1 - U30nuHnM copbUMOHHOrO Briarocoaepxaiusi kepamsutoberona ppy = 1200 xrim i ,
coiepXKaLLEro XJI0pMA HaTPUsl, NPU 3MEHEHWUHM OTHOCUTENbHOM B/IAXKHOCTN BO3AyXa ', %0, U

MAcCCOBOrro cojsiecogep)xaHus i , %0
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PucyHok LLI.2 - U3onuHnm copbUMOHHOrO Barocoaepxausi kepamsntoberona ppy = 1200 xrim i ,
coiepXKaLLero XI0pMA Kanusi, NP1 U3MEHEHNN OTHOCHTESbHON BNAXKHOCTH BO3AyXa ¢, , %0, U

MAcCCOBOrro cosiecogep)xaHus i , %0
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PucyHok LL1.3 - U30nuHnK copbUMOHHOrO Biarocoaepxausi kepamsutoberona ppy = 1200 xrim i ,
coiepXKalLlLero XJI0pMA Marius, NP U3MEHEHNN OTHOCMTESIbHOI BNIAXKHOCTM BO3ayXa &, %, N

MAcCCOBOrro cosiecogep)xaHus i )
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PucyHok LL1.4 - U30nuHnm copbUMOHHOrO Biarocoaepxanusi kepamsautoberona ppy = 1200 xrim i ,

copepxaiero NaCl - 60%o, KCI - 30%0, MgCl3 - 109, npy U3MEHEHUN OTHOCUTE/IbHOW BIaYKHOCTH

Bo3ayxa fp,, %, M MaccoBoro cosiecoaepkanuns ', %, B creHax pnorto-cabpnk
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PucyHok LLL.5 - U3onuHnm copbUMOHHOro Barocoaepxaiust kepamsutoberona ppy = 1200 xrim i ,
copepxauiero NaCl - 50%, KCI - 30%, MgCl 7 - 10%, npy "3MEHEHMN OTHOCUTE/IbHOW BIIAYKHOCTH

Bo3ayxa fp,, %, M MaccoBoOro cosiecoaepxanus ', %, B CTeHax LiexoB Apo6neHns pyabl
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PucyHok LL1.6 - U30nuHnK copbUMOHHOrO Biarocoaepxaiusi kepamsutoberona ppy = 1200 xrim i ,

coaepxaugero NaCl - 30%o, KCI - 60%0, MgCl 7l - 10%b6, Npu N3MEHEeHUN OTHOCUTEJIbHOW B/IAXKHOCTH

Bo3Ayxa 1, , %%, 1 MAaccoBOro cosiecofepaHus i , %0, B CTEHaX LeX0B CYLUKH!



NMPUNOXEHUE 3
(pekomeHayemoe)
NMPUMEP PACHETA CONPOTUBIIEHNA NAPOMPOHULAHUIO

Paccuutatb CoONpoTUBIEHNE MapOonNpoOHULIAHUIO HaDY)KHOl‘;I MHOTIOC/IOMHOM CTEHbI U3 XXene3obeToHa, yrenautena un
KMpI'IW—lHOﬁ 06/1MLOBKM XUIOrO 34aHus B Mockse. npOBepMTb COOTBETCTBUE COMPOTUBJIEHUA MApPONPOHULIAHUIO
CTEHbI Tpe6OBaHMF|M CHu 23-02, paccyuTaTb pacnpeaeneHne napunasbHOro AaBneHna BOAAHOIO Napa no ToJie
CTE€Hbl U BOBMOXXHOCTb O6pa3OBaHMFI KOHAEHCAaTa B TOJILLE CTEHbI.

UcxoaHblie paHHble

PacuetHas Temneparypa f’!'?‘!f’ DC, M OTHOCUTEJIbHasa BNaXHOCTb BHYTPEHHEro BO3AyXa tfy.i . %: ANs XWnbix

MOMeLLEHUI Zy,; = 20 “(C (cornacHo MOCT 30494), tf,.., =55% (cornacHo CHuM 23-02).

o
PacueTHas 3uMHsAS Temneparypa f,grl_f, C, M OTHOCUTENbHAsA BNAXHOCTb HapPyXHOro BO3AyXa ... %,

ONpeaensioTca Cneaylowmm obpasom: £,,; W €, . NPUHUMAIOTCA COOTBETCTBEHHO PaBHbIMU CPEAHEN MECAYHOM
TeMmnepaType W CpefHeld OTHOCUTENIbHOW BRaXHOCTM Haubonee xonoaHoro mecsua. [ns Mockebl Haubonee
XONOAHbIN MeCAL|, SiHBapb W cornacHo Tabnuue 3* CHuM 23-01 £,,+ =-10,2 °C, u cornacHo Tabnuue 1* CHulM 23-01
(0, .. =84%.

Bna>xHOCTHbIN PEXWM XWUMbIX MOMELLEHUN - HOPMasibHbIN; 30Ha BNAXHOCTWM AN MOCKBbI - HOpManbHasi, Toraa
YC/IOBUSI  3KCM/lyaTalMy Orpaxzalolmx KOHCTPYKUMI onpefenstoT no napameTpy b (cormacHo CHull 23-02).
PacueTHble TennoTexHUM4YecKue nokasaTenu MaTepuanoB MPUHATLI MO napameTpy b npunoxenus [ HacTosiwero
Csoaa npaswn.

Hapy>|<Ha9| MHOrOC/IOMHasi CTEHa XW/Oro AoMa COCTOUT W3 cneaywwmnx cnoes, cyutaa oT BHYTpeHHeVI
NOBEPXHOCTU:

1 - runcoBas wWTyKaTypka TOMWMHOM 5 MM, mnoTHocTeto pp = 1000 Wi OKpacKol BHyTpeHHel
MOBEPXHOCTM  [BYMS  C/IOSIMM  MacnsiHOM  KpackW,  pacyeTHble  KO3(dULMEHTB  TennonpoBOAHOCTY
Ag = 0,35 Bri(1-°C), naponpormuaemoctu = 0,11 nrf (mre-Tla) ;

2 - »ene3obeToH TOJ‘IU.lMHOVI 100 MM, MNIOTHOCTbIO
po = 25008 x/m”  hg = 2,04 Br/(ae°C), = 0,03 wrf (new-TTa ),

3 - yrtennmtenb Styrofoam 1B A dwupmbl "OAY HOPOM I'M6X" TonwmHOM 100 MM, MJIOTHOCTbIO
pg = 28xmfm”, A = 0,031 B/ (m°C ) = 0,006 narf (m-a-Tla )

4 - Kupnu4yHasa 06/MUOBKa M3  CM/IOWHOMO  TNIMHSIHOMO  OBbIKHOBEHHOIO Knpnu4a TOJ‘IU.lMHOVI 120 ™M,
pg = 1800sr/m> , hg = 081 B/ (10-°C) w = 0,11 v/ {new-TTa ),

5 - WTYyKaTypKa n3 Nnopu30BaHHOIo rMnconepanuToBoro pacTBopa TONLLMHON 8 MM,

po = 500m/m”, A = 019 Brf (10°C) = 0,43 wrf (new-TTa ).

Mopsipok pacyeta
ConpoTvB/ieHe Tennonepeaye orpaxaatoLeil KOHCTPYKLMM PaBHO
Ry =1/87+0,005/035+0,1/ 24 +01/0,031+ 0,12/ 0,81+ 0,008/ 019 +
+1/23= 3,638 °C)/Br.

CornacHo CHuM 23-02 (n.9.1, npuMedaHuWe 3) MJIOCKOCTb BO3MOXHOW KOHAEHCAUMWM B  MHOTOCNOWHOM
KOHCTPYKLMW COBMAZAET C Hapy>KHOW NMOBEPXHOCTLIO YTEMUTENS.
2 o
ConpoTuBneHne MapornpoHUL@HUIO RvP’ m“-u-Ila’mr , orpaxpatowenn KoHCTpykumu (B npejenax ot

BHYTPEHHE MOBEPXHOCTM [0 TMJIOCKOCTU BO3MOXHOW KOHAEHCAUMM) AO/MKHO ObiTb HE MeHee HOPMUPYEMbIX
COMPOTMB/IEHUI MAPOMNPOHMLIAHMIO, onpeaensieMblx no ¢opmynam (16) n (17) CHulM 23-02, npuBEAEHHbIX HWKE ANs
yao6CTBa M3noXeHns:

R:;? = (e - Eijp HE ey ); 3.2



Righ = 0,0024zp {2y — En )/ (pubu o + 1), (3.2)

rae &g NapunanbHOE JaBfEHVE BOASHOMO Mapa BHYTPEHHEro BO34yXa, Ma, Npyu pacyeTHoM TemnepaType u
OTHOCUTESIbHOMN BIAXXKHOCTM 3TOr0 BO3ayXa, onpeaensiemMoe no dopmyne

S T [:':pz'nf ! IDD)EJ'HE ’ (3 -3)

roe Ez‘nf napuuanbHoe AaBfieHVe HacbIWeHHOro BoAsHOro napa, la, npu temnepartype Ez‘nf NpUHUMaeTcsa no

npunoxennio  C  Hactoswero Ceoja npaBun:  NpU  Epy = 20 E:i.nt = 2339 Ma. Torma npw
Do = 5% By = (55/100}2338 = 1286 TTa;

£ - napumanbHoe faBneHue BOAAHOrO napa, Ma, B MIOCKOCTU BO3MOXHOM KOHAEHCALMW 3a FOAOBOI nepuoa
3KCMyaTauuu, onpegensemoe no ¢hopmyne

E=(Bz + Byzq + Bqz2 0012, (D.4)
El . Ez . E3 - NMapuwuanbHblE AaBNEHUA BOAAHOIO Mnapa, Ma, NPpUHMMAEMbIE NO TEMNEpPaAType Tz’ B NJIOCKOCTU

BO3MOXHOW KOHAEHCALMW, onpep,enﬂeMoﬁ npu cpep,Heﬁ TEMNEPATYPE HApPY>XHOro BO3a4yXa COOTBETCTBEHHO 3UMHETO,
BECEHHE-OCEHHENO N NIETHEIN0 NEPUOAOB;

Z|,Z5,Z5 - NPOAO/DKUTENHOCTb, MEC, COOTBETCTBEHHO 3UMHErO, BECEHHE-OCEHHEro W NIETHero nepuosos,
onpeaensieMasi C y4eTOM CieytoLmx YCI0BMIA:
a) K 3UMHEMy Mepuoy OTHOCATCS MeCsLbl CO CPEAHMMM TEMMEPaTYpaMu HapYXKHOTO BO3Ayxa HUXEe MUHYC 5 °C;

6) K BeCEHHE-OCEHHEMY MEepMoAY OTHOCATCS MeCsLbl CO CPeaHNMM TeMrnepaTypaMn Hapy>XHOro BO3ayxa OT MUHYC
5 po nntoc 5 °C;

B) K JIETHEMY Mepuogy OTHOCATCS MeCsLbl CO CpeAHUMU TeMMepaTypaMn HapyXXHOro Bo3ayxa Bbiwe noc 5 °C.

MpoaomKNTENBHOCTL NMEPUOLOB M UX CpepHss TemnepaTypa onpeaenstotcs no Tabnuue 3* CHull 23-01, a
3HaYeHnsl TeMnepaTyp B MIOCKOCTM BO3MOXHOW KOHAEHCAUMM T;, COOTBETCTBYIOLIME 3TUM nepuoaam, no cdopmyne
(74) Hactoswero Csoaa npaswn

Ty = Ligg _I:f'z'nf _f'z')(R.sz' +ZR)IRD’ (3.5
roe iy - pacueTHas TemriepaTypa BHyTpeHHero Bo3dyxa °C, MpuHMMaemas NS XWUIOro 34aHns B Mockse
paBHoi1 20 °C;

£; - pacueTHas TeMmnepaTypa HapyXHOro Bo3dyxa i-ro nepuopa, °C, npuHMMaeMas paBHOW CpefHeit
TeMnepaType COOTBETCTBYIOLIErO NEpUoAa;

R.S!' - conpoTueiieHne Tennonepeaaye BHYTDEHHEI‘;I NMOBEPXHOCTU orpaxxaeHus, paBHOE
2
Ry =1 o0 =1/87 = 01150 CBr =
Z R - TEPMUYECKOE COMNPOTUBIIEHNE CNOSA OrpaXKAEHNA B Npeaenax ot BHYTDEHHEI‘;I NOBEPXHOCTN A0 MJIOCKOCTU
BO3MOXXHOW KOHAEeHCauun;

RU - conpoTuBneEHNE TENIONEPEaaYE OrpaXKaeHna, onpeaeneHHoe paHee paBHbIM

Ry =3.638m% *C-Br,

Onpep,enMM TEPMUYECKOE COMPOTUBJIEHUE CJI0A OrpaXXaeHusa B nNpeaenax or BHYTpeHHeVI NOBEPXHOCTN A0
NIOCKOCTW BO3MOXHOW KOHAEHCALMK

>R =0005/035+01/204+01/0031= 32593 (I-.-I2 -°C)/BT.
YcTaHoBMM AN NEPUOLOB MX MPOAODKUTENBHOCTL 25, CYT, CpeaHioto TemMnepatypy &;, °C, cornacHo CHul 23-

01 1 paccuMTaeM COOTBETCTBYIOLLYIO TEMNEPATYPY B MIIOCKOCTY BO3MOXHOMN KOHAEHCALMM T;, °C, no dopmyne (3.5)
LS KNUMaTUYECKMX YCITOBUIA MOCKBBI:
3uMa (siHBapb, deBpanb, Aekabpb):
z) =3 Mec;
£ =[(-10,2)+(-9,2)+(-7,3)]/3=-8,9 °C;
7, =20-(20+8,9)(0,115+3,289)/3,638=-7,04 °C;



BECHa - oceHb (MapT, anpesnb, OKTA6pb, HOSI6Pb):

z5=4 Mmec;

£y =[(-4,3)+4,4+4,3+(-1,9)]/4=0,6 °C;
7, =20-(20-0,6)(0,115+3,289)/3,638=1,85 °C;

neTo (MaW - CEeHTSIEpb):

23 =5 Mec;

£3=(11,9+16+18,1+16,3+10,7)/5=14,6 °C;
73 =20-(20-14,6)(0,115+3,289)/3,638=14,95 °C.
Mo TemnepaTypam ( Ty, T3, T3 ) AN COOTBETCTBYIOWUMX NEPUOAOB OMpeaenseM no Npunoxexnio C napumnasbHble
nasnenust (2y, A5, H3) popsHoro napa: By = 337 1la, B4 = 69511a, 5 = 170511a v no dopmyne (3.4)

onpeaennMm napuunanbHOE AaB/IEHNE BOAAHOIO napa E, Ma, B MMOCKOCTN BO3MOXXHOWN KOHAEHCALMW 3a roAoBOWM
nepuoa 3Kcryataumm orpamp,arou.teﬁ KOHCTPYKUMM Ans  COOTBETCTBYHOLLUX npop,onmmeanocreﬁ nepuoaos

£1.Z2.23.

£ =(337-3+698-4+1705-5)/12=1027 ITa.

g
'P'P &
MEXAy HapY>XHOW NMOBEPXHOCTbIO M MIOCKOCTbIO BO3MOXHOM KOHAEHCaUMK, onpeaenseTcs no dopmyne (79).

Rip = 0,008/0,43+0,12/0,11 = 1,1 1 1% - Tla/nr.

2 " "
ConpoTUBNEHME NaponpoHuLaHio K, M -d4-IlaMr, uacT orpaxpatoliein KOHCTPYKLMM, PacriofioXeHHoM

CpenHee napuvanbHOE [aBNeHWE BOASHOrO Mapa HapyXXHOro BO3Ayxa £, [la, 3a rogosoi nepwop
onpegensitot no CHul 23-01 (Tabnuua 5a*)

8 ., =(280+290+390+620+910+1240+1470+1400+1040+700+500+360)/12=767 I1a.

Mo copmyne (16) CHuM 23-02 onpenensieM HOPMWMPYEMOE COMPOTWMB/IEHWE MAPOMPOHULIAHUIO M3 YC/I0BMS
HeAoMyCTMMOCTM HaKOM/IEHUS BNlary 3a rofloBOI Nepuoa sKCryaTaumm cornacHo CHuM 23-02 (n.9.1a)

R = (1286 - 1027)111/(1027 - 767) = 111 12 - Tla/mr.

re
Ona pacyeTa HOPMMPYEMOIro COMPOTUBJIEHNA MNapPOMNPOHULIAHUIO RVP% N3 ycnoBua OrpaHM4YeHUsa Bnarn 3a

nep1oj C OTPULATENbHLIMI CPEAHUMM MECSYHBIMW TEMMEPATYPaMM HApY>XHOMO BO3Ayxa 6epyT onpeaesieHHyto paHee
NPOAO/KUTENBHOCTL  3TOrO nepvoaa n, CyT, CpefHIOl0  TeMnepaTypy  3TOro nepvoga

£, Crzg = 101cyr, ig = —6,6°C

TemnepaTypy . =, B MIOCKOCTU BO3MOXHOI KOHAEHCALMM AIsi STOTO MepuoAa OnpeaensioT no hopmyne
(80)

75 =20-(20+6,6)(0,115+3,289)/3,638=-4,9 °C.

MapuuanbHoe faeneHve BoasHoro napa A, Ma, B MJOCKOCTM BO3MOXHOM KOHAEHCALWM OMpeaenstor o
npunoxenuio C npun Ty =-4,89 °C paBHbIM EIZI =405 MNa.

CornacHo CHuIM 23-02 B MHOrOC/IOMHOM OrpakAatolled KOHCTPYKUMWM  YBN@XKHSIEMbIM C/IOEM  SIBNSIETCS
yTennuTenb, B AaHHOM MpuMepe Styrofoam MAOTHOCTBIO P = pp = 28 I-:T.I"II.IIE npu TonuwuHe 7. =0,1 M.
MpepensHo AONYCTMMOE MpUpaLLeHne pacyYeTHOro MacCoBOrO OTHOLLEHWS Blarm B 3TOM MaTtepuane cornacHo CHuMl
23-02 L, =25%.

CpefHsas ynpyrocTb BOASIHOMO Mapa HapyXHOro BO3Ayxa MepuoAa MecsaueB C OTpuuaTenbHbIMU CPEAHUMM
MeCsMHbIMM TeMnepaTypamu, onpeaeneHHas paHee, paBHa é‘ﬁn =364 Na.

KoadduumeHT 1) onpeaensietcs no gopmyne (20) CHuM 23-02.

n =0,0024(405-364)151/1,11=13,39.

Onpeaenum R;;% no cdopmyne (17) CHull 23-02



R;;% = 0,0024-151(1286 - 405) /(280,125 + 13,39) = 3,83 m° - Ta/ur.

Mpy CPaBHEHMM MONYYEHHOTO 3HAYEHMS Rvp C HOPMUPYEMbIM YCTaHAB/IMBAEM, YTO Rvp > R;;% > R;;lg

CnefoBaTeNibHO, OrpaXkaalllas KOHCTPYKUMS yaoBneTBopsieT Tpe6oBaHusM CHuM 23-02 B OTHOLLEHWUM
COMPOTMBIEHWS NAPOMNPOHMLIGHMIO.
PacueT pacnpegeneHus napumasbHOro AaBsieHUs BOASIHOrO napa fno TOJILE CTEHbI U onpefesieHne
BO3MOXXHOCTH 06pa30BaHMsl KOHAEHCATA B TOJILLE CTEHDI

[ns NpoBepkM KOHCTPYKUMM Ha Ha/iuuMe 30Hbl KOHAEHCALUMM BHYTPU CTEHbl OMpPeAensieM COmnpoTUBNEHWE
MApONPOHULAHUIO CTEHDI Rvp no copmyne (79) Hactosiwero CeBoaa npaBun (34eCb WM Aanee CONpOTUBIEHWUEM
BIAroobMeHy y BHYTPEHHEW W HApY)XHOW NOBEPXHOCTEN NpeHebperaem).

Rvp =0005/011+01/0,03+01/0006+012/011+0008/043=2115 w* - Tlafur.

OnpegensieM napuuanbHOe [AABMEHWE BOASHOTO Mapa BHYTPM M CHapyXu CTeHbl no dopmyne (3.3) u
npunoxeHuto C HacTosiero CBoAa npasu

Tor = 20 " O g = 050%;
25 =(55/100)2338=1286 I1a;
Lo = ~10,27C, g = 84%;
2 ¢ =(84/100)260=218 I1a.
OnpepensemM TemnepaTypbl T; Ha rpaHULIaX CNoeB Mo opmyne (3.5), HyMepysi OT BHYTPEHHEN NOBEPXHOCTM K

Hapy>XHOM, M MO 3TMM TeMNepaTypaM - MaKCMMasibHOE MapumMasibHOe AaBfiEHWE BOASHOMO napa E!- Mo MPUSIOKEHMIO
C:

1, =20 - (20 +10,2)(0,115)/ 3,638 = 19,0 °C,

B = 2197114,
79 = 20— (20+ 10200115+ 00143/ 3,636 = 158,9°C,
Ay = 2182114,
79 = 20 =20+ 102300115+ 0,063/ 3638 = 18,57,
Ay = 2128114,
Tq = 20— (20+ 10200115 +3 289 /5636 = -83°C,
By =30211a,
Tg = 20— (20+10. 2000115+ 3427/ 563558 = -95°C;
He = 270114,
T = 20— (20+ 10200115+ 3479 /53636 = -9 °C,;
By = 264 11a;
PaccunTaeMm feiicTBUTENbHbIE NapLMarbHbie AaBNeHNs &; BOASHOIO Napa Ha rpaHuuax crioes no dhopmyne
g T fim ('Ez'nf T Bt )ZRIRvp , (3.6)

FOE gy U 24y - TO XKE, UTO M B chOpMyne (3.3);
Rvp - TO Xe, 4YTo U B opmyne (79);

2. & - cyMMa conpoTmBIIEHIH NMaponpoHNLIaHIO C/I0EB, CHUTast OT BHYTPEHHEI MOBEPXHOCTH.

B pesynbtaTe  pacueta no  dopmyne  (3.6) MoMyuuM  CriedlyloliMe  3HAYeHns:
gy = 1286118, 29 = 1248511a, 25 = 111584 = 274 1la, 85 = 2191la, 25 = 218 11a

Mpn CpaBHEHWM BEMMYMH MaKCUMaNbHOMO MapuuasbHoOro AaBneHns H;  BOASHOTO Mapa M BeNWuMH

LEeNCTBUTENbHOrO napuuanbHOro AaBfieHNA &; BOAAHOIO Mapa Ha COOTBETCTBYIOLMX rpaHuLax Coes BUAUM, YTO



BCE BENMUMHBI &; HWKE BEMYMH & , UTO yKasblBaeT Ha OTCYTCTBUE BO3MOXHOCTW KOHAEHCALMM BOASIHOMO napa B
OrpaXxaatoLLen KOHCTPYKLMK.
[INsi HarnsiAHoOCTM pacyeTa MocTpouM rpadvk pacnpeaeneHis MakCUManbHOTO napuuasbHoro Aaenexust B

BOAAHOIO MNapa u Fpaq)MK W3MEHEHWS! AENCTBUTENBHOIO napuuanbHOro AasneHus &; BOASAHONO napa no Tonlie

CTeHbl B MacwTabe COI'IpOTMB}'IeHMﬁ NaponpoHNLAHNIO €ro C/1oeB. OueBunaHo, YTO 3TU KpUBbIE HE NMEPECEKAOTCA, YTO
TaKKe AOKa3blBa€T HEBO3MOXXHOCTb O6pa3OBaHMF| KOHAEHCAaTa B OrpaXaeHuu.

2500
£ = 2000
T
S N
3 g 1500 \\
g e .
EE 1000 Hb__' \
:g )
- ~
S8 500 .
0 T
0 1] 20

Conporuancuue naponponmnuanuio K. sy {la/ur
——— - pacnpeaeneHune ﬂ,eﬁCTBMTeﬂbHOFO napuuanbHOro AasJieHUa BOAAHOro napa &

- pacnpeaeneHne MakCMManibHOro napumnaabHOro gaBssieHUA BOAAHOIO napa £

PucyHok 3.1 - PacnpefeneHuve napumMasbHOro AaBsieHUs BOASHOMO Napa B orpaxaatoLeii
KOHCTpPYKUMM (C/IeBa Hanpaso - OT BHYTPeHHel NOBepXHOCTU K HapPY>KHOMN)



NMPUNOXXEHUE 1O
(pekomeHgyemoe)
NMPUMEP TEMNTOTEXHUYECKOIO PACYHETA NMOJA

UcxoaHblie paHHble

OnpenenuTb, YOOBMETBOPSIET N B OTHOLUIEHUM TEMOYCBOEHMs TpeboBaHmsaM CHUMM 23-02 KOHCTpyKuMs nona
XXWIIOTO 3A4aHWSI M3 MOSIMBUHUIXIIOPUAHOMO JIMHOMIEYMa Ha TEMNI03BYKOM3OMPYIOLLEN MOLOCHOBE W3 CTEKJIIHHOrO
BOJIOKHA, HaK/IEEHHOIO XOI0AHON BGUTYMHOW MAaCTUKOWN Ha ene306eTOHHYI0 NAMTY NepeKpbITUs. TennoTexHuYeckue
XapaKTEPUCTUKN OTAENbHbIX CJIOEB KOHCTPYKUMM Mosa (MPU MX HyMepaummn CBepxy BHU3) AaHbl B Tabnuue 10.1.

Ta6bnuua 0.1
Homep MaTtepwan TonwwmHa | TnoTHOCTL KoadduumeHTbl npn ycnosusx TepMuueckoe
cnost cnos & , | MaTepuana B aKcnyaTaumm A ConpoTuBNEHNe
M CyXoM R M SO BT
COCTOSIHWM
Po. M :
TennonpoBOAHOCTY | TEMNJI0YCBOEHUS
A, B C) s, BT.I"I(I'.'IE 1oy
1 Jlnuesoii cnoii u3 0,0015 1600 0,33 7,52 0,0045
JIMHONeyMa
MNMopocHoBa 0,002 150 0,047 0,92 0,043
ButyMHas Mactuka 0,001 1000 0,17 4,56 0,0059
Mnuta nepekpbITHs 0,14 2400 1,74 16,77 0,08

Mopsinok pacueta
Onpegenvm TeNOBYO MHEpLMIO cloeB nosa no dopmyne (53)
Ly = Ryz = 0,00457 52 = 0,034,
Dy = Fygy = 10,0420 52 = 0,04,
Ly = Fgey = 000594 56 = 0,027,
Ly = Faeq = 0001677 =134

Tak Kak CyMMapHasi TennoBasi MHepums NepBbiIX TpeX Croes Dl + Dz + D3 =0,034+0,04+0,027=0,101<0,5,
HO CyMMapHas TennoBas uHepuma uyeTtbipex cnoes 0,101+1,34=1,441>0,5, TO rMoKa3aTeNb TEenJ0yCBOEHUS

MOBEPXHOCTY MOMa ONpe/essieM NOCNEA0BaTENbHO C YUETOM YeTbIpeX CI0EB KOHCTPYKLIMM NOMa C MOMOLLbI0 (hOpMy/1
(82) u (83), HauMHasa C TpeTbero
¥y = [23355 +ay )f[o,ﬁ + Rysq )= (2-&,0059-4,562 + 16,??)I[D,5 +0,005%16,77) =
- 28,4 Br/(u? " C}
¥y = (43355- + Iﬁ)f[l +R 0= [4-0,043-0,922 + 28,4)f[1 +0,04328.4) =
- 129Bw/[u? = C}
n=Fr,-= [431 st + }’g)nﬁ + R =[4-0,0 0457,52%+ 12,9)n{1 +0,004512,9) =
- 132Bw/[u? < C)

3HayeHue nokasarens TENI0YCBOEHNA NMOBEPXHOCTU NONa ANns XXUNbIX 3paHui cornacHo CHuMM 23-02 He aomkHoe

npesbiwath ¥ ;ﬂg =12 Bt/ (I-.-Iz - C), W pacyeTHOe 3HauyeHWe rnokasaTens TEeMMOYCBOEHWS! AaHHOM KOHCTPYKLMK
¥, =132Bu/(uC)

CnepoBaTenbHO, paccMaTpuBaeMasi KOHCTPYKUMSI Mofla B OTHOLIEHMM TEMJIOYCBOEHWSI HE YAOBNETBOPSIET
TpeboBaHuaM CHuM 23-02. OnpefenuM nokasaTeslb TEMN0YCBOEHUS NOBEPXHOCTY AAHHOW KOHCTPYKLMM Mofa B TOM



cny4yae, ecn no nnuTe nepekpbITUA 6y,qu YCTPOEHa CTsDKKa n3 Lnakonem3obeToHa

5=0,021, pp = 12005, A = 0,37 B/ (w0 C), 5 =
= 583 Br/[u?°C) R = 0,054 u2-"C/Br, D = 0,315

13 NATU CNOEB.

. KOHCTpyKUMS nona B 3TOM c/lydae 6yaeT cocTosATh

Tak KaK CyMMapHas Tensnosas UHepLMs! nepBbix YeTbIPEX croes
Ly + Dy + Dy + 1)1=0,034+0,04+0,027+0,315=0,416<0,5, HO CymMapHasi TennoBas WHepLUMsi MATU CroeB

0,416+1,34=1,756>0,5, TO NoOKasaTe/Nb TEMNJIOYCBOEHNSA MOBEPXHOCTU MOJia ONnpeaenderca C y4eToM MNATU CJI0eB
KOHCTPYKUUK nona.

OnpenenvM rnokasaTesib TEMI0YCBOEHMSI MOBEPXHOCTU YETBEPTOr0, TPETLENO, BTOPOro M NEPBOro C/I0EB Nosa Mo
dopmynam (82) n (83):

Yy= (234351 + 55 )f[D,ﬂ + Rys5)= (2-0,[354-5,832 + 16,??)I[D,5 +0,05416,77) =
- 14,5Bw/[u? = C}
¥y =[AR552 + ¥ )11 + Ry¥q) = [40,00594,562 + 14,5 Ji(1 +0,0059-14,5) =
- 1382 B/ (w2 C)
¥, = [4Ry53 + 13 )11 + Ry 13) = (4:0,0430,927 +13,82)1(1 + 0,04313,82)=
-2,78 Br/[u? ~ C}
¥ =Y, s? + 7, i1+ Ripy) = [40,00457 522 +8,78)/(1 + 0,0045:8,78) =
- 9.4Br/fu?-C)

. 3
Takum 06pasoM, YCTPOMCTBO MO MAWTE NEPEKPBLITUS CTSHXKKM M3 LITaKoneM306eToHa (PD = 1200 sim
TONWMHOM 20 MM YMEHBLUMIO 3HAYeHWe MoKasaTeNsl TErIOyCBOEHUs] MOBEPXHOCTM nNona € 13,2 pgo 9,4

2.
BT"II( SO . CnepoBaTtenbHo, 3Ta KOHCTPYKUMA nona B OTHOWEHWW TEnJI0yCBOEHUA  YOOBNETBOPAET
HOpMaTUBHbLIM T(JGﬁOBaHMﬂM, TaK KaK 3Ha4yeHWe noKasaTensa TEMNIOYCBOEHNA MOBEPXHOCTU HE MpeEBbILAET

;3@ =12 B/ |m

- C) - HOpMUPYEMOIro NoKa3aTeNa TENJI0YCBOEHUA NMosa Ans XUblX 30aHUIA.



NMPUNOXEHUE A
(pekomeHayemoe)
NMPUMEP COCTABIJIEHUA PA3AENA "OQHEPTO3®PPEKTUBHOCTDL"
MPOEKTA OBLLUECTBEHHOI'O 30AHUA

1.1 NICXOAHbIE AAHHBIE A1 PACYHETA TENJIOHEPTETUMECKUX MAPAMETPOB 3[1AHUNA
JIEYEBHOIO YYPEXXAEHUA

O6uas xapakTepucTuka 3aaHus

MaTuaTaXkHoe 3aaHne neyvebHoro yupexaeHus. ®acag, niaH v paspes 3aaHus NpUBEAEHbl Ha pyUcyHkax S.1-51.3.
B LOKO/IbHOM 3Taxe pasMelleHbl KOHdEpeHL-3asl, KyxHst U noacobHble MoMelleHusl. Ha nepBoM aTaxe - BXoaHas
rpynna c KoHdepeHLU-3aioM 1 3anaMu Ans CEMUHApOB, MPUEMHOE OTAENEHWE U pecTopaH. Ha BTOpoM 3Taxe - doite
C 3anamMu AN CEMWHApOB, OMGIMOTEKA, AAMMHWUCTPATUBHLIE TMOMELLEHUS W oTAeneHue  (YHKUMOHANbHOM
OMarHOCTMKN. Ha TpeTbeM 3Taxe - 1abopaTopust KETOYHbIX TEXHOJOMMIA, LEHTP Hay4HO-MCCIefoBaTEeNbCKUX
na6opatopuii, Mopdonornyeckasi fabopatopus. Ha YeTBEpPTOM 3TaXe - KapAMOXUPYPrudecKuii CTauuoHap Ha 66
Koek. Ha nsToM aTaxe - ornepaumoHHbIi 6/10K M peaHMMaUMOHHOE oTAeNeHne. B TEXHUYECKOM 3Taxe Noj KyrosioM -
3a/1 ANs TEKYLUMX OMEpPaTUBHbIX COBELLAHMIA BpaYei U KOMHaTa NCUMXOM0rMYECcKo pasrpy3ku NepcoHana.

PucyHok 1.1 - ®acap 3aaHus



PucyHok 1.2 - MnaH LOKONIbHOIro 3Ta)a
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PucyHok 1.3 - MpoaonbHbIi paspes



O6wwas BbicOTa 3a4aHus 25,3 M, BbicOTa nogeana - 3,6 M. OTannvMBaemMas niowaab 34aHus - 18199 Mz, B TOM

yucne nonesHas niowaab - 15241 Mz, OTannMBaeMblii 06beM 3paHus - 72395 M3, o6Las nnowaab Hapy>XHbIX
" 2
OrpaXkaatoLLmMX KOHCTPYKUMIA - 14285 M~ .

PexxuM paboTbl: neyebHbiii 650K (4-11-5-11 3Taxn) - KpyrioCyTOYHO, S1abopaTopHO-aAMUHUCTPaTUBHLIN 610K - (1-
-3-i 3aTaxu) - 8-4acoBoi paboumit AeHb Npu 5-AHEBHOM pabouel Heaene, MaccoBble MeponpusTMS (HaydHble
KOHdEepeHuMM 1 ap.) - 8-4acoBoOWN feHb OAWMH pa3 B Heaento. OAHOBPEMEHHOE HAXOXAEHWE fOAEW B 34aHWM:
KpyrnocyTodHoe - 100 yesn., B TeyeHue 8-4acoBoro pabouyero AHs Npu 5-AHEBHOM Hedene - 400 yen., BO BpeMs
HaY4YHbIX KOH(EpPeHUWIt - 1200 yern.

n POEKTHbIe pelleHnsa 30aHunsa

KOHCTPYKTVMBHasi CXeMa 34aHWSt - MOHOJIUTHBIN KENe306eTOHHbIN Kapkac C 6eckanuTeNbHbIMU MOHOIUTHBIMU
NepeKpbLITUSIMA U MOHONWUTHOW (DYHAAMEHTHOM MAMTON B OCHOBaHUM MoABana TOMWMHOW 0,7 M. HapyXXHble CTeHbl
LIOKOJIbHOrO 3Taka XXesie306€TOHHbIE TONWMHOW 250-400 MM. 3anofIHEHWE KapKkaca Mo HapyXHbIM CTEHaM NepBoOro
aTaXa - KMPNMYHOE TOSMLWMHOM 380 MM, Ha OCTasbHbIX 3TAXaX - MekMe 6/I0KM U3 SYencToro 6eToHa TOMLWMHOW 250

3
MM MJIOTHOCTbIO 600 Kr/M™ . Bce CTEHbl MMEIOT HapyXXHOEe YTENJIEHNE U3 MUHEPANoBATHbLIX NAMT U3 6a3anbTOBOMO
BOJIOKHA, 3aKPbITOE CHAPY>XW TPaHUTHLIMKM MAMTAaMWU Ha OTHOCE C 0Opa3’0oBaHWEM BEHTWUNMPYEMOM BO3AYLLUHOM
NPOC/IONKN TOJILLMHON He MeHee 60 MM.

nOKprTMe 30aHUS BbLINOJIHEHO B BWAE MOHOJSIMTHOM >KEfe306€TOHHON MAUTI, YTEI'I}'IEHHOI‘;I MWHEPaANOBaTHbIMU
nnaMTamMm 3 6asansToBOro BOSIOKHA C KepaM3MTOBOl‘;I 3aCbIMKON.

CBeTonpo3paqu|e 3anosiHeHUs (OKHA, BUTPAXW, MOKPbLITUE KYMOsa) BbIMOSHEHbI W3  MNeEpennieTos U3
aAIlOMMHUEBBIX CN1aBOB C 3alNOJIHEHMEM ABYXKaMEPHbIMU CTEKJTIONAaKETaMW. CTbIKOBbIE COEAMHEHUS UMEKOT Pa3pbIiBbl
MOCTUKOB X0s104a, BbINMOJIHEHHbIE N3 N/1ACTMACCOBbLIX BCTABOK.

Ons CBETOMNPO3payHbIX 3arosIHEHUI Kynosia Ucnosb3yroTCA OAHOKaMepPHbIE CTEKNIOMAKETbLI C TPUMJIEKC-CTEK/IOM U
CTEKJIOM C CENEKTUBHbLIM MOKPbLITUEM.

B 3paHum npeaycMoTpeHbl  BOAAHOE OTOMNIEHUE, Tropsadvee BOAOCHabXeHMe, MOAKIIYEHMEe K cucteme
LlEHTPaIn30BaHHOIo TennocHabxeHns. Cuctema oToMNEHUs ﬂ,BYXTDY6HaFI C BerHel‘;I pa3BO,D,KOI71 Marmcrpaneﬁ.
HarpeBaTeanble I'IpM60pr CHabXeHbl aBTOMaTUYECKNUMN TEPMOPErynaTopamu.

B Kkopnyce npegycMaTpuBaeTcsi 0OLIEOOMEHHAs MPUTOYHO-BLITSDKHAs BEHTUAAUMS C  MEXaHWYECKUM
nobyxaeHveM. MpUTOYHbIE YCTAHOBKM pacrioflaraloTCcs Ha LIOKOSIbHOM W TEXHWYECKOM 3TaXkaX, BbITSKHblE - Ha
TEXHUYECKOM 3Taxe. [PUTOYHbIE YCTAHOBKM KOMMMEKTYIOTCS BO34yX03abOpHbIM KnarnaHoM C 3/1eKTPOMNpUBOLOM U
3N1EKTPOMNOAOr PEBOM, KanopudepHon cekumei.

KnumaTuueckme M TenJiosHepreTmyeckme napameTpbl
CornacHo CHuIM 23-02 u FTOCT 30494 pacyeTHasi CpefHssi TemMnepaTypa BHYTPEHHEro Bo3dyxa MpUHUMMaEeTCs
—_ o
Lig = 21 C. CornacHo CHwuIM 23-01 pacyeTHasi TeMnepaTypa Hapy)XHOro Bo3ayXa B XOJIOAHLIM nepuog roga Ans
— -]

ycnoBuit Mockebl faxr = 28 C, NPOAO/KNTENBHOCTL Z j; =231 CYT W CpeaHss TeMNepaTypa HapyXHOro BO3ayxa
th =—2,2 "C 33 oTOMMTENbHbIM nepuop. [pafyco-CyTKM OTOMMTENbHOrO Mepuosa Ll;  onpepensiotcs no
dopmyne (1) Ly = 5558 Creyr .

CornacHo CHwuIM 23-02 ans 3TUX rpayco-CyTOK HOPMUPYEMOE COMPOTUBIIEHWE Tensonepeaade Ans HapyXHbIX

W 2 “ 2 o

CTeH R,.gg =3 28m°-"C/BT, nokpbitus ng =4 B8m*-"C/BT, orpaxgeHwii noa  oTannvBaeMbiMu

nossanamm R;ff;g =331 w2 OB , OKOH U [Ipyrux CBETOMPO3paYHbIX KOHCTPYKLIMIA R?‘J:E' =,552 u?°CBT

CornacHo Tabnuue 9 CHuM 23-02 HopMUpPYeEMbIV YAENbHbIA PacXoA TEMNI0BOV SHEPTUM Ha OTOMJIEHME fleuebHOro

yupexaeHus g;gg = 31x M=/ (MB '°C'C§.?‘T:|.

.2 TENJIOTEXHUYECKME PACYETbI OFPAYKAAIOLLMX KOHCTPYKLIMIA

4.2.1 Tlnowagn HapyXHbIX OrpaXXAaloWMX KOHCTPYKUMIA, OTannvMBaeMble Mol@aab UM O06beM  34aHWS,
HeobxoAMMble AN pacyeTa 3HEpPreTMYECKOro MacrnopTa, U TEMIOTEXHUYECKUE XapPaKTEPUCTUKM OrpaxkaaloLmx
KOHCTPYKLMI 30aHWs ONPeaensiMcb COrnacHo NPoeKTy B cooTBETCTBMM ¢ CHulM 23-02.

ConpoTuBNeHUs Tenonepeaade Orpaxaatolnx KOHCTPYKUMIA ONpeaensiuce B 3aBUCMMOCTU OT KOJIMYECTBA M
MaTepuanoB c/foeB no dopmynam (6-8) CHull 23-02. [Mpu 3ToM  KO3(PPUUMEHTBI  TEMIONPOBOAHOCTYU

}xE,BTII[M'°C), MCMOMb3yEMbIX MaTepuanoB A4Sl YCIOBWI  3kcryataumm bB:  xenesobeToH (MAIOTHOCTHIO



pp = 2500 KT, Ap = 2,04 Br/(m°C); wvpnuuras Kknamka M3 CTOWHOTO  KMPNMY@  FIMHSHOMO
06bIKHOBEHHOIrO Ha LieMeHTHo-necyaHoM pacteope (pp = 18700 Km0 ), A =0, 81BTf Iim-D C); LIEMEHTHO-
necyaHbINn pacTeop (pp = 1800 kM ) ), Ap =093ET/ [M'OC) : AYENCTO-6ETOHHbIE 6/10KkM
(pp = &00 Km0 ), Ap =026 Brf I:M-"C); rpaBuii KepaM31TOBbIiA
(pp =800 Km0 ), Ap =023 B1f [M'°C); MWHEpanoBaTHele MAWTbI npomssoacTea 3A0 "MuHepanbHas Bata"
Mapku  Bewtn  Barrc  (pp = 100xrim ) ), Ap = 0,045 Brf [M-°C), Mapkn  Pyd Battc B
(pp =180 I-:T.I"II.IIE),}\E = 0,048 Brf(m-°C), MapKu Py BatTc H
(pg = 1003/, A = 0,045 B/ (m-°C).

HaDY)KHbIe CTEHbI B KOpnyce NpuMeEHeHbl TPEX TUMOB.

MepBbii TMM HAa NEPBOM 3TaXe - KMPMMYHas Kiagka ToMWMHON 380 MM, yTemneHHas MMHEpanoBaTHLIMU NAUTaMU
BeHTn BaTTC TONWMHOWM 120 MM, O6/MLOBOYHBIM C/TOEM M3 TPAHUTHBLIX MJMT HA OTHOCE, 06Pa3syoWMM C Hapy>XHOM
MOBEPXHOCTLIO YTEMIUTENS BEHTUIMPYEMYIO BO3AYLIHYIO NPOCIOVKY TOMWMHOW 60 MM. [lockonbKy npocsioiika
BEHTUNMPYEMAsl, TO OHA W TpaHUTHas MJWTa He YYacTBYIOT B OMNPeAENiEHUM TENI03alUMTHLIX CBOWCTB CTEHbI.
ConpoTuBneHue Tennonepeaaye 3Toi CTeHbI paBHO

R& =1/87+038/0,81+0,12/0,045+1/23 = 33 u* *C/Br.

BTOpOl‘;I TUN CTEHbI MPUMEHEH B OrpaXXaeHUAX OCHOBHbIX NIECTHUYHBIX KNETOK U CTEHOBOIO OrpaXkaeHua KynoJsia u
BbINOSIHEH U3 XKeNe306eToHa TOMWMHOW 250 MM, YTENIEHHOIO MUHEPANOBAaTHbIMKU MIUTAaMU TONWMHOM 135 MM C
06/IMLIOBOYHBIM C/IOEM K3 FPAHUTHbLIX NJIUT Ha OTHOCE. COI'IpOTMB}'IeHMe Tennonepeanaye 3TON CTEHbI paBHO

R =1/87+0,25/2,04+ 0,135/ 0,045 + 1/ 23 = 3,28 m° *C/BT.

TpeTuil TUM CTeHbl NPUMEHEH Ha 2-5-OM W TEXHWYECKOM 3TaXaxX 34aHus W BbIMOJSIHEH U3  MENKUX
AYEUCTOBETOHHBIX 6/10KOB TOJILUMHOMN 250 MM, YTEMEHHBIX MUHEPANIOBAaTHLIMU NMAUTaMM BeHTM BaTTc TonwmHoi 100
MM, C OB/IMLIOBOYHBIM C/TOEM W3 MPAHUTHBIX MIUT Ha oTHoce. ConpoTUBNEHNE Tennonepeaaye SToN CTEHbI paBHO

RgT =1/87+0,25/0,26 +0,1/0,045+1/23 = 334 u* *C/Br.

CTeHbl nepeoro Tuna umetor rnowags A, = 4613 ? npu obLwLeit nnowaan Bcex dacanos 7081 M 2

CpenHee conpoTvB/EHWe Tensonepeaaqe CTeH 34aHus onpeaensior no ¢hopmyne (10) paBHbIM
n ,
RE = Ay 13[4y /RY )= 7081/(1256/ 3,3 +1212/ 3,28+ 4613/ 3,34) =
=1

= 3.3 m-"C/Br.

MocKoNbKy CTeHbI 34aHUS UMEIOT OAHOPOAHYIO MHOFOC)'IOI‘;IHYPO CTPYKTYpPY, TO NpU HaJIM4nMn OKOHHbIX NpPOEMOB,
06pa3yrou.|.mx B CT€HaX OKOHHblE OTKOCHI, KOB(bd)MLI,MeHT TENNOTEXHNYECKOW OAHOPOAHOCTU HApPY>XXHbIX CTEH MPUHAT
F=0,9.

Torpa npvBeaeHHOe CONPOTUBNEHME Tenonepeade CTeH 34aHus, onpegensemoe no dopmyne (11), paBHO
Ry =rRE =0933=29Tu’C/Br

2 y o o
OKpbITUE = 34aHus, BbINOJIHEHHOE B BUWAE MOHOJIMTHOW XXENE300ETOHHOWU MINUTbl TONLMHONU
M =2910m 6

220 MM, YTenIeHo ABYMS C/IOSIMU MUHEPANOBATHbIX MIUT: BEPXHUM 3aLLUMTHBINA CloM - nauTbl Pyd BaTrc B TonwmHol
40 MM W HWKHWI cnoii - namTel Pyd BatTc H TonwmHon 150 MM. CBEpXy MOKPbLITUE MMEET KEPAM3UTOBYIO 3aChIMKy
CpenHel ToMWMHOM 120 MM U LIEMEHTHO-MECYaHYHO CTSHKKY TOMLWMHOM 30 MM.

COI'IpOTMB}'IeHMe Tennonepe,qaqe I'IOKprTl/IFl COCTaBuno
Ry =1/87+022/2,04 +0,04/0,048+015/0,045+0,12/0,23 + 0,3/ 093 +
+1/23 = 4,99 1° ° C/BT.

2
OkHa n BuTpaxm 3aanus (Ap = 1424 14 ) BbinonHeHs M3 610KOB € NepenneTamm U3 antoMUHUEBLIX CMIABOB C
3arMoSIHEHNEM W3 [BYXKAMEpHbIX CTEK/IOMAKETOB C TOMWMHOM BO3AYWHbLIX Npocnoek 12 MM. [puBeseHHoe

conpotuenene Tennonepepade K = 0,45 m?-"CBT.



2
CBETONPO3payHoe MOKPbITME  Kyrona (ﬂsqJJ = 288 M") BbIMONHEHO W3 6NMOKOB C nepenneTamu W3

allOMMHUEBBIX CN1aBOB C 3alO/IHEHMEM U3 OAHOKaMEPHbLIX CTEK/IONAKETOB C HAPYXHbIM CTEKJSIOM TPUINJIEKC U
BHYTPEHHUM CTEK/IOM C CENEKTUBHbLIM MOKPbITUEM. anBeﬂ,eHHoe conpoTuBneEHNE Tennonepeaaye

Rl =06 m?C/Br.

OFpa)K,D,EHMFl OoTanaMBaeMoro rnogsasna (Noa U CTeHbl) KOHTAKTUPYIOT C MPYHTOM. Onpep,eneHme npuBEAEHHOIO
ConpoTuBNEHNA TeEnonepeanaye orpa>|<p,eHm71, KOHTaKTUpyoWmnx C rpPyHTOM, OCYLUECTBNAETCA MO cnep,yrou.l,eﬁ
METOAUKE.

2 o
[lns 3TOro orpaxaeHusl, KOHTaKTUPYIOLME C FPYHTOM (ﬂj = 4006 1” ), pa3buBalOTC Ha 30HbI LLMPUHON 2 M,
HauMHas OT Bepxa Hapy>HbIX CTEH MO/ABaNa, KOHTAKTUPYIOLLMX C MPYHTOM.
Mnowwaam 30H 1 UX CONpPOTUB/IEHUNS TeMonepeaade

Ag.w?® | Ry weC/Br
3oHa | 634 2,1
3oHa Il 592 4,3
3oHa 1l 556 8,6
30Ha IV 2224 14,2

MpuBeaeHHOE CONPOTYBNEHWE TENoNepeaaqe orpaXaeHuii o rpyHTy, onpeaensemoe no gopmysne (10), paBHO
R} = 40086 fl':634f 21+592/4 5+ 556786 + 22241’14,2) = 6,06 M2-°CJ’BT.

. fr
£1.2.2 MpuBeAEHHbIN KOI(PPUUIMEHT Ternonepesadun £, 4epes HapyXXHble OrpaxAaloLme KOHCTPYKLINM 34aHNs

onpegensietcst no copmyne (I.5) npunoxenus I CHuM 23-02 No NpUBEAEHHBIM CONPOTUBIEHWSIM TeMJionepeaaye
OTAESbHbIX OrPaXKAAOLLUMX KOHCTPYKLMIA 060104KM 34aHMS M MX MIOWAASaM

Kﬂ = (5657/2,97 +1424 70,45+ 2910/4,99 + 288/ 0,6 + 4006/ £,06)/14285 =
- 0476 Br/ (w2 =C)
§.2.3 YcnoBHbIi  KO3pGUUMEHT Tennonepesayn 34aHust K:,E’f. , YYWTbIBAIOLIMIA TEnionoTepu 3a CcuyeT
MHOWNBTPaUMN 1 BEHTUNALMK, onpeaenseTcs no dopmyne (I.6) npunoxenus I CHuM 23-02. MNpu 3ToM

yaenbHas TennoeMKocTb Bo3ayxa ¢ = 1w xS [RT'OC) :
k., =0,85;

oTarnnMBaeMblii 06beM 3aanus K = 72355 M :

06Las NoL@Ab BHYTPEHHUX NMOBEPXHOCTEN HAPYXXHbIX OrPaXAAIOLLINX KOHCTPYKLIWIA Jﬂjum = 14285 u* ;

CpeaHsisi MNOTHOCTb MPUTOYHOMO BO34yXa 3a OTOMUTENbHLIM nepuoa onpegensercs no dopmyne (.7)
npunoxexus I CHull 23-02

oM = 353/[273+ 0,50y + 1, )] = 353/[273+0,5(21 - 28)] = 1,3 1smim ¥

CpefHsisi KpaTHOCTb BO3A4yXOOOMeHa 3[aHusi 3@ OTOMWUTENbHbLI MEPUOA PACcCUMTBLIBAETCS MO CyMMapHOMY
BO34yX006MeHy 3a cyeT BeHTUNsAuMmU 1 nHdunsTpaumm no dopmyne (I.8) CHul 23-02

ng = (L, 2, )/ 168+ (Giyp doe /168))/ (B 73,), (51.2.1)
rge LV - KONM4eCcTBO NPUTOYHOIo BO34yXa npu MexaHU4ecKomn BEHTUNALNN.

Mo NPOEKTY KONMYECTBO MPUTOYHOIO BO3AyXa, NOCTYMAKOLIEro MO 3TaXaM, COCTABNAET: LIOKONbHbINA 3Tax - 69298
MO | 13 3TaK - 34760 B/ | - 2-71 3TaX - 19240 M- e , - 3-if STax - 30890 M , - 4-H 3TN - 14690 1 f |
- 511 3TaXK - 37460 MfH | - TEXHUECKUH 3TaX - 3610 1/ .

., - UNCIIO YacoB PaboTbl MEXAHWUYECKOI BEHTUISILMM B TEYEHUE HEAEMN; COMMACHO TEXHOMOMMYECKOMY PEXMMY

paboTbl 30aHNSA 4-1 U 5-i 3TAXUN BEHTUNMPYIOTCS C NMOMOLLbIO MEXAHUYECKOW BEHTUNSAILIMKU KPYTNIOCYTOUYHO B TEYEHME
Hepgenn 168 4y (#,,), OAHA TPeTb MPUTOKA LIOKOMLHOrO, 1-ro M 2-r0 3Taxel, a TaKke NPUTOK 3-ro 3Taxa W



MoAKYNONLHOrO NPOCTPaHCTBa - B TedeHne 40 Y B Hefeno (#,,), ABE TPETU LIOKO/bHOrO, 1-ro W 2-ro sTaxen - B

TeueHue 8 Y B Hegenio (#,,);

G:‘nf - KOJSIMYECTBO MHMUMLTPYIOLLErOCA BO3MAyXa B 3[aHME uepes OrpaXxaalollye KOHCTPYKLMM B Hepabouee
BpeMsl - 419 0BLLECTBEHHbIX 3aHuMiA onpeaenseTcs no dopmye

_ 1
G!-nf =050, %, (1.2.2)
Vhl - OTanMBaeMbIl 06bEM NOMeLLeHWI 3aaHus, paboTalolmx 40 Y B Heaenio, Vhl = 53154 m° :

k- KOBd)d)MLl,MEHT Y4YeTa BINAHUA BCTPEYHOIO TEMJIOBOr0 NOTOKAa B CBETOMNPO3pPaYHbIX KOHCTPYKUUAX, paBHbIﬁ
ANa KOHCTPYKUMK C OAMHapPHbLIMK nNepenieTaMu g =1;

H:’nf - UMCNO YacoB Y4yeTa WHPWILTPaUMKM B TEYEHWe Heaenu, paBHOe AN PpacCMaTpuBaEMOro 34aHus
Ryr = 168~ 2, =168-40=128 u.
Torga

n, ={ [(14690+37460) 168+(41099+30890+3610)40+82199,8]/168+(0,5-0,85-53154-128)/168} /0,
85-72395=1,48 1/1.

MoacraBnsas npyBeaeHHble Bobilwe 3HaveHns B popmyny (I.6) CHul 23-02, nony4mm
EW = 0,280,p Ve Tk F AT = 0,2811,480,85723951,311/ 14285 =
- 2,337 Br/[u?"C}

A.2.4 O6wmit koabduUMeHT Tennonepesaun sgamus K, Bt/ (M2-°C), onpepensetca no gopmyne (I.4)
npunoxexus I CHull 23-02

K =KEF + &M = 0476 +2337 = 2,813 BTI(ME-"C).
4.2.5 HOpMMpyeMbIe 3Ha4YEHNA CONPOTUBJIEHNA TEnionepeaaye Hapy>XXHbIX OrpaXxaatoLmx KOHCI'DYKLl,Mﬁ cornacHo
CHulM 23-02 ycTaHaBNMBalOTCS B 3aBMCMMOCTM OT Tpagyco-CyTOK OTOMWUTENbHOrO nepuoaa Dd paiioHa

CTpOUTENDBCTBA ANA KaXA0oro BWAa OrpaxKaeHus. B Tabnuue 4.1 npuBeaeHbl 3Ha4eHUa HOPMUPYEMbIX Rrgg n

¥ o Y
npunBEAEHHbIX RD conpoTuBneEHNN TENNoONEpeaavye BUAOB OrpaXXaeHnm pacCMaTpmMBaeMoOro 3aaHuns.

Ta6nuua 5.1 - BenmunHbl HOPMUPYEMbIX Rreg M NpUBefeHHbIX RE CONpPOTUBJIEHMNIA
Tennonepeaaye BUAOB OrpaXkaeHU 3aaHNs

I_Il?IrI Bupa orpaxaeHus ng, W2 BT RE , Mt BT
1 |CreHsbl 3,28 2,97
2 |MNokpbiTHe 4,88 4,99
3 |OkHa 0,552 0,45
4 | CTeHbl U NON MO FPyHTY - 6,06
5 |OcrekneHue kyrnosna - 0,6

Kak cneagyeT u3 Tabnuubl, 3HAaYEHUS MNPUBELAEHHBLIX COMPOTUBMIEHUI Tennonepeade ANsi CTEH U OKOH Huxe
HOopMUpyeMbIX BenndmH rno CHulM 23-02. OagHako 310 fonyctuMo cornacHo 5.1 B CHulM 23-02, Tak Kak 3TU BEUYMHBI
6ynyT fanee npoBepeHbl Ha COOTBETCTBME MO MOKAa3aTeslo yAeNbHOrO pacxoja TEMIOBOM 3HEPruM Ha OTOMJIeHWe
30aHus.

§1.2.6 TemnepaTypa BHYTPEHHEN TOBEPXHOCTU CBETONPO3PaqHbIX KOHCTPYKUMM AO/MKHa 6bITb  Anist
rOpPW30HTaNIbHOMO OCTEKJIEHMS He HWXe TeMnepaTypbl TOYKM poci £ npu

b = 21°CHpyy =55% t3 = 11L6%C gng okoH He Hke 3 °C npyu pacyeTHbIX YCIOBMSIX.



TemnepaTypy BHyTPEHHE MOBEPXHOCTM HapYXXHbIX OrpaxaeHuit Timi Npu pacyeTHbIX YCNOBUSX Cheayet
onpeaensTb no Gopmyne

— _ _ r
Tins = Ling [fz'nf Lax )I(RF":HW)‘ (H-Z-S)

[insa cBeTonpo3payHoro Kynosna

Toe = 21— (21+ 28)/(0,69,9) =11,75°C >z, = 116°C;
[NS OKOH
Toy = 21— (21+28)/(04587)=87°C > 3°C.

CnepoBatenbHO, TemrepaTypa BHYTPEHHEN MOBEPXHOCTM CBETOMPO3payHbiX KOHCTPYKUMI MpU  pacyeTHbIX
ycnosusix yaoeneTsopsieT TpebosaHnam CHull 23-02.

£1.2.7 O6BEMHO-NNAHNPOBOYHbIE XapaKTEPUCTUKM 34aHNS YCTaHOBEHbI No CHulM 23-02.

OTHOLLEHME M/IOWAAN HAPYXHBIX OrpaXkAalolMX KOHCTPYKLMIA OTanjMBaeMoi 4acTW 34aHMs K MOJSE3HOM
nnowaan & :

k= A%™ 4, =14285/15241=0,94,

KoahuLIMEHT OCTEKNEHHOCTM (hacafios 3aaHns f

J = Ap [ A, 5 =1424/7081=0,2<0,25
(no Hopmam CHwuI 23-02).

das .
MokaszaTenib KOMNAKTHOCTU 34aHUs ke , 1/m:

KBS = ASEMjpr =14285/72395=0,197.

§1.2.8 B 30aHWM NpUMeHeHbI CieayioLme 3HeprocbeperaioLme MeponpusTHs:

- B KQYectBe YTEM/IUTENA  OrPaXXAaloWMX  KOHCTPYKLMIM  34aHMA  MCMonb3ylotca  3ddeKkTUBHbIE
TENIOM30NALUMOHHBIE MaTepuarbl ¢ ko3hduUMeHTOM TennonposoaHocTu 0,045 Bt/(M-°C);

- B 34aHWN YCTaHaBIMBaAlOTCA 3(bq)eKTMBHbIe ABYXKaM€EpPHbIE CTEK/IOMNAKETbl C BbICOKMM COMNPOTUBIEHNEM
Tennonepeaaye;

- B 34aHnn NpeaycMaTpmBaeTCAa NPUTOYHO-BbITSXXHAA BEHTUNALNA C aBTOMaTu3aumeit;

- NPYMEHEHO aBTOMATUYECKOE PErySIMpOBaHME TEMIOOTAAUYM OTONUTENbHBLIX NMPUEOPOB C MOMOLLBIO TEPMOCTATOB
MpyY LEHTPasbHOM PeryiMpoBaHny TEMIOBOIN SHEPTUM.

1.3 PACYETbI HEPTETUMECKWUX NMOKA3ATENE 30AHUS

§1.3.1 Pacxoa TeNsoBoW 3HEPrUM Ha OTOMSIEHME 30aHUS 3@ OTOMUTENLHBIN Nepuos Qi , Mk, onpegensertcs no
dopmyne (I.2) CHul 23-02

O =0~ Qe + Cs WE]Ps, (s1.3.2)

roe Qh - 0bwme TennonoTepu 34aHus Yepe3 HapyXXHble orpaxaarome KOHCTpyKuum, M, onpeagensiemble Mo
4.3.2;

{Jps - OGbITOBbIE TEMN/IONOCTYM/IEHNS B TEYEHWE OTOMUTENBHOTO Nepuoaa, MAx, onpeaensiemMsie no 51.3.3;

QS - TENNOMNoCTynneHNsl Yepe3 OkHa M )OHapW OT COSMTHEYHOWN paaMauuy B TEYEHME OTOMWUTENILHOIMO MEPUOA],
M, onpegensemble no £4.3.4;

¥V - KO3(PUUMEHT CHUXKEHMS TEMNMONOCTYN/IEHUIA 3@ CYET TEMIOBOM MHEPLMM OrpaXAatoLmMX KOHCTPYKUMI, Ans
paccmaTpuBaeMoro 3gaHus ¥ =0,8;

£ - koahduLUMeHT 3¢heKTUBHOCTV aBTOperyNMpoBaHMs NOAaYuM TEMOThbl B CUCTEMaX OTOMMIEHMs, B KOpnyce
npUMeHeHa ABYXTPy6Hast CUCTEMa OTOM/IEHNS C TEPMOCTATUUECKMMM KDAHaMM Ha OTONMTENbHBLIX npubopax, 5=0,95;

Bh - KOBd)d)MLl,MEHT, yLIMTbIBalOIJJMﬁ AONONHUTENBbHOE Tennon0Tpe6neHme CUCTEMbI OTONIEHUA, CBA3AHHOIO C

AUCKPETHOCTbIO HOMWHANbLHOINO TEMJIOBOro MOTOKAa HOMEHKNATYPHOro psaaa OTONUTESNIbHbIX I'IpM60pOB, nx
AOMNONHUTENIbHBIMU  TEMNIONOTEPAMN  YEPE3 3apaAuaTOpPHbIE Y4YaCTKU orpa>|<p,eHm71, MOBbILLEHHOM TeMnepaTypoﬁ
BO34yXa B YIJIOBbIX MOMELWEHUAX, TEMIONOTEPAMU TDY6OI'IpOBO,D,OB, npoxoasdwunx 4epes HeoTarninBaemble

NMOMELLEHUS, AN 34aHWI C OTarnIMBaeMbIMU NoABaNaMU Bh =1,07.



§1.3.2 O6LwmMe TeNIONOTEPMU 34aHMS 3@ OTOMNUTENbHBIN Nepuoa onpeaenstoT no dopmyne (I.3) CHul 23-02

Oy, = 0,0864 k,,-D ;- A" = 0,0864-2,813-5359-14285 = 18605762 MTx.

£1.3.3 BbbITOBbIE TENMOMOCTYN/IEHNS B TEYEHWE OTOMUTENBHOrO nepuoda onpeaenstot no dopmyne (M.10) CHuN
23-02

Qz’nf = 00,0264 ' ing 'zhf'ﬂf ) (H-3-2)

raoe Jqf - Onsi OBLIECTBEHHbIX 3AaHWIA - pacyeETHaa naowaab, onpeaendeMad Kak CyMMa nnowaaen Bcex

NMOMELLEHUIA, 3@ UCK/IOYEHNEM KOpuaopoB, nepexoaos, NECTHUYHbIX KJIETOK, }'IM(bTOBbIX LIaxXT BHYTPEHHUX OTKPbITbIX
NeCTHUY M NaHAycoB; B paCCMaTpuMBAEMOM 34aHUW NoWaib KOpPUAOPOB, NECTHUYHbIX KIETOK, }'IM(bTOBbIX LaxT

coctasnset 3316 M~ . Torza A =15241-3316 = 11925 m

o 2
f ing - BEIMYMHA 6bITOBbLIX TENoBbIAENEHUA HA 1 M~ nnowaam obLecTBEHHOro 3aaHus, YCTaHaB/IMBaEMbIX Mo

pacyeTHOMy umucny mogert (90 Brt/uen), HaxoasdlMXca B 30a@HUM, OCBELUEHWSl, MEAMLIMHCKOrO W Apyroro
TEXHOMIOrM4eckoro o6opyoBaHMs, B TOM YMC/Ie KOMMbIOTEPOB (MO YCTAHOBOYHOW MOLLHOCTM) C y4eToM paboumx
YacoB B Heaesnto. TeNNoBbIAENEHNS B TEYEHNE HEOEN:

OT JIIOAEN, HaxoAALWMXCS B Kopryce
o= 90[100-168 + 400410 + 1200-8);’168 = 22714 Bt = 22 7T ¥BT;
OT UCKYCCTBEHHOTO OCBELLEHMS! (C KO3(DULMEHTOM UCTIONb30BaHMs 0,4) {9 =149,4 kBT;
OT MeAMUMHCKOro W ApYyroro TeXHONornyeckoro o6opyAoBaHWs; OT KOMMbioTepoB 897 KBT, koadduumeHT

MCMOMb30BaHMs KOTOPbIX M0 BPEMEHM B TeueHue Heaenu 0,35, Toraa Lz =0,35x897=314 KBT.

Wroro g = (O + O + 03 )/ A = (22,7 +149,4 +314310% /11925 = 40,8 Brim? ;
Zps - TOXe, uTO B popmyne (1), Zps =231 ¢y,
Torna (e = 0,0864-40,8 23111925 = 9710560 MTx.

§1.3.4 TennonocTynnieHns Yepe3 okHa M oHapy OT CONTHEYHOM paavauMn B TEUYEHWE OTOMUTENBHOMO Mnepvoaa
ANst yeTbipex (acaZioB 34aHWS, OPUEHTUPOBAHHBIX MO YETLIPEM HaMpaB/eHusM, onpeaenstoTcs no dopmyne (M.11)
CHwIl 23-02

Qs = vk (Aply + Apply + Apyls + Apaly) * oy dogy Asy lher . (133

roet g, T.SC}' - KO:—)(b(bMLI,MeHTbI, Y4uTbiBalOWLME 3aTEHEHME CBETOBOINO MNpoeMa COOTBETCTBEHHO OKOH WU

OCTEK/IEHNS KyMONa Hernpo3payHbIMK 3MIEMEHTAMM, AN 3aMOSIHEHNS CTEKIONAKETaMu B OAWHAPHBLIX amtOMUHUEBBIX
nepennetax Ty = Ty = 0E5:

kF=k5¢} - KOB(b(bMLI,MeHTbI OTHOCUTENBHOIoO nNponyckaHua COJTHEYHOW paavaunn anga CBETONPONYCKakoWwmx
3aMnosIHEHNN COOTBETCTBEHHO OKOH M Kynona: Angd ABYXKAaMEPHbIX CTEK/IOMNaKETOB OKOH .'ECF =0,76; pona
OHOKaMEPHbIX CTEK/IONAKETOB C BHYTPEHHUM CTEKJIOM C CENEKTUBHbLIM MNOKPbITUEM .'iI(:.SI:‘}I =0,51;

ﬂFl,ﬂFz,ﬂB, Jqu_ - njowagn CBETONpPOEMOB d)aca,qos 30aHnsA, OPWUEHTUPOBAHHbLIX MO YETbIPEM

Hanpasnermam, Ap =174 m?, Apy =613 w2, dps =155m%; dpy = 482m°,
Asey - nnowagb ceetonpoemos kynona, Ay, = 288 w;

fl,fz,iTB,fdl - CpeaHaa 3a OTOMUTENbHbIN nepuoa BeENNYUHA COJTHEYHOW paanaunn Ha BEPTUKaJIbHbIE
NMOBEPXHOCTUN NpU LeNCTBUTENBHbIX YyCnoBuax obnayHocTH, OpUEHTUPOBAHHAA MO YETbIPEM q)aca,an 30aHusa, Anda

ycnosuit Mockest [ = 43 M T/, Iy = 835MTxim 2, I3 = 1984 MIxim?; 1, = 835 MTx/m?,
I.F!G':" - CpegHaa 3a OTOMUTESbHBIN nepuoa Ben4nHa COJSTHEYHOM paanaunn Ha ropu3oHTasibHYlO NMOBEPXHOCTb

Npy AeNCTBUTENbHbIX YCIOBUSIX 06naqHocTv, anst Mockebl Ji.,, = 1039 Il G :
hor

L= 08507643174 +835-613+ 1984155 + 835-482) +
+0,850,511039-288 = 923862 M=



3Hasi 3HAYEHWs1 COCTABNSIOWMX TENIONOTePb W TEMIOMNOCTYM/EHWA B 3[aHWe, ONpenevMm Qi no copmyne
(51.3.1). Pacxog TenIoBoii 3HEPriN 3a OTONMUTENbHLIV NEPUOA PaBEH

Of =[18605762 - (9710560 + 92386240,8%0,95}1,07 = 11260254 MTx.
5.3.5 PacyeTHbIi y,D,e}'IbeIl‘;I pacxoa TennoBsoMu JHEPrnMn Ha OTOoN/IEHNE 34aHUA 3a OTOMUTENbHBIN nepuoa

dgs Cell=f (ME - cj.r‘T) onpenensietca no gopmyne (M.1) CHulM 23-02

S =107 021, 1 Dy )= 107 11260254/ (72395% 535%) = 29K,[[>Kf(m3-°c-m)

[ns naTmaTaXKHOro nevebHoro yupexaeH1st HopMMpyeMoe 3HadeHne cornacHo Tabnmue 9 CHul 23-02 paBHO

¢} = 31T < Cocyr)
CﬂeﬂOBaTeJ'leO, TpebosaHus CHulM 23-02 BbINOMHAOTCS.

§1.3.6 McxoaHble AaHHblE, 06BEMHO-MNAHMPOBOYHbIE, TEMIOTEXHUYECKUE U SHEPreTMUECKME MoKasaTeNn 3aaHns
3aHOCATCS B SHEPTrETUYECKMIA NacrnopT 34aHus, hopMa KOTOporo npueeaeHa B npunoxenun [ CHull 23-02.

3AKJTFOMEHUE

Orpaxzgatolume KOHCTPYKLMM 5-3TaKHOro 3AaHust NIe4ebHOro yYpexaeHusi COOTBETCTBYHOT Tpe6oBaHusM CHuIM
23-02.

CTeneHb CHWXXEHWSI PacxoAa SHEPTMM 3a OTOMUTENbHLIM NEPUO paBHA MUHYC 6,45%. CrefoBaTenbHO, 34aHve
oTHocuTCA K knaccy C ("HopManbHbIN™) No sHepreTuyeckon adekTUBHOCTY.

N MNMokazaTenu Hopmupyemble PacueTHble
n.n. 3HayeHus! 3HayeHus!
1 |TemnepaTypa Ha BHYTPEHHEN MOBEPXHOCTH
ocrekneHus, °C:
OKOH F
Tint 23 mf =3 ?
Kynona sy -
2 2116 | 2 =1175
2 - das _
MNMokaszaTenb KOMMAKTHOCTU 34aHus ;Cf‘ , 1/m ke =0,137
3 |PacyeTHblii YAenbHbI pacxoa TEMoBOM red _ 39 das _ 20y
3HEepruM Ha OTOM/IEHNE 34aHUS 3a Zh Zh
OTONMUTENbHBIN Nepuoa
gy . kxS (ME -°C-c3rr)
4 | ConpoTuBneHue Tennonepeaaye
Ay, M2 CCYRT
CTEHOBbIX OFpaXkAeHuWM Rreg -321% Rges =207
NOKPbLITUA Rreg =488 Rlc:lies =499
OKOH Rreg = (.58 Rges =045
OCTEK/IEeHNS Kynosna - Rdes =06
sop ?

TeKCT JOKYMeHTa CBEpeH Mo:
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