CUCTEMA HOPMATUBHBIX TOKYMEHTOB B CTPOUTEJIbCTBE

CBOJ ITPABHJI
IO NPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

IMPOEKTUPOBAHUE
TEILIOBOM 3AIIIUTHI 3JAHUN

CII 23-101-2004

MockBa
2004

HNPEIAUCJIOBHUE

1 PA3BPABOTAH HayuHo-uccnenoBaTebCKUM MHCTUTYTOM CTPOMUTEIBHOW (PU3UKU
Poccuiickoil akagemMuu apxXuTeKkTypbl U cTpouTenbHbix Hayk (HUMC® PAACH),
Mocrocakcneptrs3oii,  LleHTpanbHBIM ~ HAy4YHO-HUCCIEAOBATENIBCKUM M MPOEKTHO-
SKCHEPUMEHTAJIbHBIM HHCTUTYTOM TPOMBIIUIEHHBIX 3AaHuid U coopyxenuir (OAO
«UHUUnpom3nannii»), denepaibHbIM TOCYIapCTBEHHBIM YHHUTAPHBIM TPEANPUATHEM -
LlenTpoM MeTO10JI0THH HOPMUPOBaHUA U cTaHnaptuzanuu B crpourensctse (OI'YIT HHC),
[leHTpanbHBIM HAy4YHO-UCCIEIOBATENbCKUM U TMPOEKTHBIM HHCTHUTYTOM THIIOBOTO H
JKCIEpUMEHTaIbHOro  mnpoektupoBanus kuinma (LHUWODIDxwiuma) wu  rpynmnoit
CIELIUAIHUCTOB

BHECEH VYnpaBienneM TeXHUYECKOTO HOPMUPOBAHHUS, CTAaHIAPTU3AIUH U CepTUUKALNN
B cTtpoutenbcTBe U JKKX ['occrpost Poccun

2 OAOBPEH um PEKOMEHJIOBAH pns npumeHeHHss B KadyeCTBE HOPMATHUBHOIO

nokyMeHTa CucreMbl HOpMaTUBHBIX JJOKYMEHTOB B CTpOUTENbCTBE TUChMOM ['occTpos Poccuu
ot 26.03.2004 r. Ne JIB-2013/9

3 YVTBEPXJIEH U BBEJIEH B I[EﬁCTBHE ¢ 1 urons 2004 r. COBMECTHBIM MPHUKA30M
OAO «IIHNUHnpomzmanuit»y u @I'YIT ITHC Ne 01 ot 23 anpesnst 2004 r.

4 B3AMEH CII 23-101-2000
COJEP)KAHUE

BBenenue
1 OGaacTs IPUMEHEHUS

2 HopMaTHBHBIE CCHUIKH

3 TepMUHBI U X ONPEAECIEHUS

4 OO011HE TOJOKEHUS

5 McxoaHble JaHHbBIE IS HPOEKTUPOBAHUS TEIJIOBOM 3aIUTEI

7 TemnosHepreTHIECKHe mapaMmeTphl

8 BEI00p KOHCTPYKTUBHBIX PEIICHHH, 00€CIEUNBAIOIINX HEOOXOIUMYIO TEILIO3AIIUTY
3JIaHUH

9 Mertoauka IpoeKTUPOBAHNS TEIIOBOH 3aIIUTEI 3IaHUN

10 IToBhIIeHNE DHEPIETUUECKON YD(DEKTUBHOCTH CYIIECTBYIOIINX 3AaHUI

11 TenaoycTOMYUBOCTE

12 Bo3ayXonpOHUIIAEMOCTD OTPAXKIAIOIINX KOHCTPYKIMH M HOMEIEHNH 3JaHui

13 Pacyer cONpOTHUBIICHHS TAPOIPOHHUIIAHHIO OTPAXKIAIOIINX KOHCTPYKIIUH (3aIIUTa OT
BJIAr'd)

14 PacueT Tena0yCBOCHHUS ITOBEPXHOCTH IIOJIOB

15 KoHTpOoJIb HOPMHPYEMBIX NOKA3aTelCH TEIUIO3AIUTEI 3TaHUI

16 CocTaB U coaepKaHue pa3aeia MPOeKTa «IHEProdhOEKTUBHOCTDY
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17 CocTaBieHHE SHEPreTHYCCKOr0 IACIoPTa 3AaHUSs

18 3amoaHeHNEe YSHEPIeTUYCCKOr0 TacCIOPTa JKUJIOTO 3JIaHUS

ITpunoxenne A IlepeueHb HCIOIBE30BaHHBIX HOPMATUBHBIX JOKYMEHTOB

ITpunoxenne b TepMUHBI B UX ONPEACICHUS

ITpnnoxenne B MeToanka omnpeieacHUsT CYMMAapHOM COJIHSYHOM paavalliy IIpH
JENCTBUTEIBbHBIX YCJIOBHUSIX 00JaYHOCTH 34 OTOIMUTEILHBIN IIEPUOT

ITpnnoxenune I' MakcuManbHBIE M CpeAHUE 3HAYSHUS CYMMAapHOM COTHESYHOMN paranuu
(IpsiMas ¥ paccessHHas) IpU SICHOM HeOe B MIOJIE

IIpunoxenne /I PacdyeTHbIC TEINIOTEXHUYESCKUE ITOKA3ATEIN CTPOUTEIBHBIX MATEPHAIOB
1 U3JCTNH

ITpnnoxenne E MeToanka oInpeae/iecHHs] pacueTHRIX 3HAUYCHHH TEIIOMPOBOIHOCTH
CTPOUTENLHBIX MATEPHUAIOB IIPU YCIOBUIX DKCILTyaTanui A u b

ITpunoxenne XK PekoMeH a1y 110 BEIOOPY TEILNIOU30IIIMOHHBIX MAaTEPHAIIOB
ITpnnoxenne U TlpuMepsl pacdeTa YPOBHS TEIIOBOM 3aITUTEI

ITpnnoxenne K TlpmMep pacdyeTa OpPHUBEASHHOTO COIPOTHUBIICHHS TEIIOIIEpeaaue
(dacaja )XUIoro 3JaHKs

Hpunoxenne JI TIpuBeieHHOE COMPOTHBICHUE TEIUIONEpeaade ro, KoIQOUIMEHT
3aTE€HEHNs]  HENPO3pPauYHLIMU _ DAEMEHTAMU T, KO3(DGOHUIMEHT OTHOCHUTEILHOTO
MIPOIYCKAHUS COJHEYHON pagrauny k okoH, OaIKOHHBIX ABEpel U (GoHapei
Ilpnnoxxkeane M~ MeToauka  onpesieeHNUs]  IPUBEIEHHOIO  CONPOTHBICHUS
TEIUIONEPEIadYe OrpaKIAOMMX KOHCTPYKIIMA Ha OCHOBE pacyeTa TEMIEPATYPHBIX
moJaeH

ITpunoxenne H IIpumepnl pacuera KodhPHUIIMEHTA TEIIOTEXHUYECKON 0THOPOJIHOCTH
OrpaK HAIOIIMX KOHCTPYKIMH 0 TaOJUYHBIM 3HAYEHUSIM

Ilpunoxxenne 11 OmnpenelieHne MPUBEICHHOIO CONPOTHMBIICHHS TeILIoNEpeaade
HCEOJTHOPOAHBIX YIACTKOB TPEXCIOMHBIX IMaHEICH M3 JIMCTOBBIX MaTepUAJIOB
[Mpunoxenne P Temneparypbl To4YkHM pocbl Tg, °c, g pa3auyHbIX 3HAYCHUU
TeMnepaTyp tint © OTHOCUTEIbHOMW BJIAKHOCTHU Qint, Y0, BO3/IyXa B MOMEIICHUU
IIpunoxenne C 3HadeHHs MapIHAIbHOTO AaBJICHUS HACKHIIICHHOIO BOJSHOIO Iapa E,

[Ta, 1 pa3nuyHbiX 3HaYeHUW Temnepatyp npu B = 100,7 klla
Ipunoxenue T IlpuMepsl pacueTa OrpaskIarolInX KOHCTPYKIHH TEIUILIX YEPIAKOB U

TEXIIO IO

Ilpunoxxenne Y IlpuMep pacyera NPHBEICHHOI'O CONPOTHUBJICHHUSA TEIIoepeaaye
YYaCTKOB CTEH, PACIIOJ0KEHHBIX 38 OCTEKJICHHBIMH JIODKUSIMH U 0aJKOHAMH
IIpunoxenue @ IlpuMep pacyeTa TEII0YCTOMYNBOCTH OTIPAKIAOIIMX KOHCTPYKIIUM B
TEIIBIN IIEPUO IoJ1a

IIpunoxenne X IIpuMep pacuyeTa MOLIHOCTH TEILJI0AKKYM VISIIMOHHOTO Iprudopa
IIpunoxxenne 11 Metoapl OLIEHKM BO3AYXOINPOHMIIAHKMS OTPaKIAIOIINX KOHCTPYKIIMHI
3JIaHUH

IIpunoxxenue 111 ConpoTHUBIEHHNE MAPOIPOHUIIAHUIO JIMCTOBBIX MATEPUAIOB M TOHKUX
CJI0€B IAPOU30ISALINHI

IIpunoxenne 111 M3omuHuy copOLMOHHOIO BJIAroCOAEPKAaHMS KepaM3UTOOETOHA,
COJIEPIKAIIEr0 XJIOPHUJIbI HATPHUS, KAJNs U MarHus

ITpunoxenne 3 [Ipumep pacyera COMPOTUBICHHS TAPOIPOHUIIAHUIO

ITpunoxenne O ITpuMep TEMIOTEXHMYSCKOr0 pacyera I1oJia

IIpunoxenne S Ilpumep cocTaBieHus pasaenaa «DHeprodPhEeKTHBHOCTL» MNPOEKTa
OOIIIECTBEHHOTO 3/IaHMS

BBEJIEHUE

CBO,[[ paBuJI 1O MPOCKTHPOBAHUTIO TEIUIOBOM 3alllUThl 3JaHUU COACPKUT MCTOJbI
MMPOCKTUPOBAHUA, paCUYCTa TCINIOTCXHUYCCKUX XAPAKTCPUCTHUK OrpakKAaroIIUuX KOHCTPYKHHﬁ,
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PEKOMEH/IAlIMK U CIIPABOYHBIE MaTEPHaJIbl, MO3BOJISIONINE PEaTU30BbIBATh TPeOOBaHMsT CHull
23-02-2003 «TennoBas 3aniuTa 31aHUN».

[Tonoxxenuss CBoja mMpaBWJI TMO3BOJISIIOT TMPOEKTUPOBATh 3JaHHUS C PalUOHATBHBIM
WCIOJIb30BAHMEM HSHEPrUU IYyTEM BBISBICHHS CYMMapHOTO SHEPreTH4eckoro 3¢¢ekra oT
WCIIOJIb30BAHUS APXUTEKTYPHBIX, CTPOUTEIBHBIX U MHKEHEPHBIX PEIICHUH, HAlTPaBJICHHBIX Ha
9KOHOMUIO PHEPTETHUYECKUX PECYPCOB.

B CBoje nmpaBwI MpUBEACHBI PEKOMEHIAIIUY 10 BEIOOPY YPOBHS TEILIO3AMIUTHI HA OCHOBE
TEIUIOBOTO OajaHca 3[aHus, MO PAacyeTy MPHUBEICHHOTO CONPOTUBICHHUS TEIUIOIepeIade
HEOJHOPOJHBIX  OTPAKIAIONIMX KOHCTPYKIHH, TpeOOBaHHS K KOHCTPYKTHBHBIM U
APXUTEKTYPHBIM PEIICHUSIM 3JJaHUH C TOUKH 3PEHUS UX TEIUIO3AIUTHI. Y CTAHOBJIEHBI METOIbI
OTIpe/IeJICHUsI COMTPOTUBIICHUS BO3yX0-, MApONPOHUIIAHHIO, TEIUIOYCTOMUYUBOCTH HAPYKHBIX
OTPAXKIAIOIINX KOHCTPYKIIHMM, TETUIOPHEPTeTUYECKUX TapaMeTpOB 3[aHUsA, MPEIIOKEHBI
(dhopma 1 MeTOIMKa 3aMOJIHEHUS DJIEKTPOHHON BEPCUH YPHEPTETUYECKOTO TACIOPTa 3/aHMSL.

[Tpu pazpabotke CBOjA MpaBUI UCIIOJIB30BAHBI MOJIOXKEHUS JEHCTBYIOIINX HOPMATUBHBIX
JOKYMEHTOB, MPOTPECCUBHBIE KOHCTPYKTUBHBIC PEIICHUs HAPYKHBIX OT'PaKJIeHNN, Hanbosee
3¢ ()EeKTUBHBIE TEXHUUYECKHE PEIICHUS TETUIO3AIUThI 3[aHWl, MPUMEHEHHBIE Ha Pa3JIMUHBIX
o0wekrax Poccuiickoit @enepanuu, padbotsl OO1IECTBa MO 3alUTE MPUPOAHBIX PECYPCOB, a
TaKXKe CIEIYyIoIINe 3apyOeKHbIE CTAaHIAPTHI:

DIN EN 832 - Esponeiickmii crangapt. «Temno3ammra 3HaHUA - pacdeTs
SHEPTONOTPEOICHUS Ha OTOIIJICHUE - KHJIBIC 3JTaHUS»;

CrpoutensHbie HOpMBI BenukoOputanuu 1995 - wacte L. «COepexenue ToIumBa |
SHEPTUWY;

SAP BRE - Crammapt BemukoOputanmn. «['ocymapcTBeHHAs CTaHAApTHAs METOIHKA
pacdeTa SHepronoTPEOICHHS B )KIIIBIX 3IaHUIX);

SS02 42 30 - IlIenckuii cranmapT. «KOHCTpYKIMM U3 JIMCTOBBIX MaTEpPUATIOB C
TEIUIONPOBOJHBIMU BKIIIOUEHHUSMU - PacueT conmpoTuBIIeHH TeIJIonepenadey;

Rt 2000 - ®dpannms. «IlocTaHOBICHHE O TEMJIOTEXHUYECKHUX XapaKTEPUCTUKAX HOBBIX
3JJaHUHM 1 HOBBIX YacTed 3ganmii» ot 29.11.2000;

EnEV 2002 - OPI'. «IlocranoBnenue 00 3HeprocOeperaromieii TEIJIOBON 3alIuTe W
SHEProcOeperammmuXx OTOMUTEIbHBIX YCTAaHOBKAX 3MaHui» ot 16.11.2001.

Hacrosmuit CBox mpaBwit paspabotanu: KaHf. TexH. HayK FO.A. Mampocos, KaH/. TEXH.
Hayk U.H. bymosckuu, wax. I1.FO. Mampocoe (HUMC® PAACH), xaun. texH. nayk B.C.
benses (HHUUDIDkunuma), xkanna. TexH. Hayk B.H. Jlusuax (Mocrocakcneprusa), B.A.
I'nyxapes (I'occtpoit Poccun), JI.C. Bacunvesa (PI'YII IIHC).

B pa3paboTke oTaenbHbIX pa3/iesioB U MPHIOKEHUN IPUHUMAIIY TaK)Ke yJacTHe: KaH. TEXH.
Hayk A.A. Ilapanoe (CantexHUMnpoekr) - pasnen 7; n-p texH. Hayk FO.A. Tabynwuxos
(ABOK) - paznmen 11 u npunoxkenue X; kauua. Texd. Hayk . K. Knumosa (HUNC®D PAACH) -
MpHIIOKeHUs B U [; Kau[. TexH. HayK M. 4. Kucenes (HUNC® PAACH), kaun. TexH. Hayk B.B.
@emucos (OAO «Temmonpoekt»), Kaua. TexH. Hayk O.M. Mapmuwinos (I'occtpoii Poccun) -
npuiioxenue E; kauA. TexH. HayK B.A. Mocymoe (HUNC® PAACH); B.A. Tapacos ([dexenunk
H.B.) - moapa3znen 9.4 u npunoxxkenue JI; 5.4. Cemenos (IloBoimkckuii peruonanpubii YUL mo
npobiemam ctpoutenberBa mpu Capatosckom ['TY) - mpunoxenue X.

CII 23-101-2004
CBO/JI TPABHWJI IO MPOEKTUPOBAHUIO U CTPOUTEJILCTBY
IMPOEKTUPOBAHME TEIJIOBOM 3AIIIUTHI 3TAHUM
THERMAL PERFORMANCE DESIGN OF BUILDINGS
Jlama esedenus 2004-06-01
1 OBJIACTb IPUMEHEHMUSI



Hacrosimmit CBoJl mpaBHJI paclpoCTpaHseTcs Ha NPOCKTHPOBAHUE TEIUIOBOM 3alHUTHI
OTPaXIAIOIINX KOHCTPYKIUK BHOBb BO3BOJMMBIX U PEKOHCTPYHUPYEMBIX 3aHUIN Pa3IUIHOTO
Ha3zHaueHUs (anee - 3JaHMii) C HOPMHUPYEMBIMU NapaMeTpaMHi MHKPOKJIMMaTa IMOMEIECHHHA
(TemmepaTypoii ¥ BIaKHOCTHIO).

2 HOPMATHUBHBIE CCBIJIKHA

HepequL HOpMaTI/IBHI)IX IIOKyMCHTOB, Ha KOTOpBIe HpI/IBeI[eHI)I CCBLIJIKH, JaH B HpI/IJIO)I(CHI/II/I
A.

3 TEPMHUHBI U UX ONPEAEJEHUSA

TepMuHbl, IIpUMEHSAEMBIE B HACTOSIIEM HOPMAaTHMBHOM JOKYMEHTE, U MX OIpPEICICHUs
IIPUBEJICHBI B IIPWJIOKEHUH b.

4 OBILIUE MMOJIOKEHUA

4.1 Ilpu TEmIOTEXHUYECKOM INPOEKTUPOBAHUU TEIJIOBOM 3alIUTHl 3JaHUN B KaXJIOM
KOHKPETHOM CJIyYae MOCJIe0BaTEeNIbHO PEIIatoTCs CIEeIYIOIINE 3a/1auH.

4.1.1 Onpeodenenue napamempos HAPYICHHIX KIUMAMUYECKUX YCA08ULl - COTJIACHO 5.1
HacTosiero CBoja MpaBUI W B COOTBETCTBUM € CHull 23-01, BJIa)KHOCTHOTO pEXHUMAa
MOMEIIEHUN 3aHUHN - cOrJIacHO CHull 23-02 1J11 COOTBETCTBYIOLIETO MyHKTAa CTPOUTEIHCTBA,
rapaMeTpoB BHYTPEHHEHN Cpe/ibl - coracHo 5.2 HacTosiero CBoja npaBuil.

4.1.2 Buibop knacca snepeemuueckoti 3¢pgpexmusnocmu 30anuti C, B wmu A coritacHo CHull
23-02.

4.1.3 Onpeodenenue ypoeHs menniogoul 3aujumul - COTIACHO pazzeny 6 Hacrosimero Croma
MIPaBUJI B COOTBETCTBUU € CHull 23-02 11 OTAENBHBIX OrPAKIAIOIMX KOHCTPYKIUH IO
HOPMHUPYEMBIM 3HAYECHHSM COTIPOTHUBIICHHUS TEIIONEepeavye OTPaXkAA0IINX KOHCTPYKITUHN TSt
BCEX 3[aHUil 1100 IO HOPMUPYEMOMY YAETLHOMY PacXoAy TEIUIOBOM SHEPrHUH Ha OTOIICHUE
JUIS TPAXKIAHCKUX (KMJIBIX M OOIIECTBEHHBIX) 3AaHUNA. JTa 3ajjaua peraeTcs Mpy 3aroJIHeHUU
SHEPreTHYECcKOro IMacropra 3/JaHus COIJIacHO pasfeny 18 Hacrosulero CBoja HpaBWI U B
COOTBETCTBHU C CHull 23-02.

4.1.4 [lpoexmuposanue oepaxcoaroujei KoHcmpykyuu. B Xoae NpOEKTHPOBAHHS
OTIPEIENIAIOT PACUETHBIE XapaKTEPUCTUKU CTPOUTENBHBIX MaTEpHaiOB U KOHCTPYKIMI
corigacHo 5.3 Hactosimiero CBoja MpaBWJl, PACCUUTHIBAIOT MPUBEICHHOE COMPOTHUBIICHUE
Teruioneperaye Kak Qacaja 31aHusl, Tak U OTACIBHBIX AJIEMEHTOB OTPaXKJAOIINX KOHCTPYKIIUI
corjgacHo pazzeny 9 Hacrosimero CBoja MpaBWil, COMOCTABISAIOT PE3YIbTaT C YPOBHEM,
OTpeJeNIeHHbIM B 4.1.3, ¥ BHOCAT MPU HEOOXOJAUMOCTH H3MEHEHHS KaK B MPOEKT 3/aHus B
LEJIOM, TaK M B TMPOEKT OrpaxJalolell KOHCTPYKIHH, IPOBEPSIIOT OrPakJaoIIyI0
KOHCTPYKIMIO Ha 3allMTy OT MNEpeyBJIAXHEHHUS COIJIAacHO pazaeny 13 Hacrosmero Cpoaa
OpPaBWI U B COOTBETCTBUU ¢ CHull 23-02.

4.1.5 Bulbop c8emonpo3paunbix 02panicoarowux, KOHCMPYKYulli no mpedyemomy
conpomugiienuio menionepeoaye, OMNPENEICHHOMY B 4.1.3, U BO3AYXOIPOHHUIIAEMOCTH -
corjacHo paszeny 12 Hactosmero CBoja npaBuiI U B COOTBETCTBUU ¢ CHull 23-02.

4.1.6 Pacuem 6 Heob6X00UMbIX CTYUAAX MENI0YCIMOUYUBOCU 02PANCOAIOUSUX KOHCMPYKYULL
8 JlemHee 8peMs U Meni0yCmouyu80Cmu noMeweHUutl 8 X0J100Hblll nepuoo 200a - COTIACHO
paszneny 11 HacTOIIEero CBojma IPaBUJI U B COOTBETCTBUU ¢ CHull 23-02,

4.1.7 Ilpoexmuposanue KOHCMPYKYULl NOJI08 NO HOPMUPYEMbIM 3HAYEHUAM MeN10)C8OeHUs
- corjiacHo paszneny 14 Hacrosiuero CBoja NpaBWiI U B COOTBETCTBUU ¢ CHull 23-02.

3aKaHYMBAIOT MPOEKTUPOBAHUE TEIJIOBOU 3aILUTHI 3JAHUI COCTABIIEHUEM pa3jiena MPOeKTa
«QHeprodhHeKTUBHOCTH» COTNIACHO pa3feny 16 HacTosmiero CBoa MpaBuil.

4.2 Tlpouenypsl BbIOOpaA TEIIO3AIIUTHBIX CBOWCTB OTPaKJAIONIUX KOHCTPYKIUH Ooiee
JETAIbHO MPECTABJIEHBI B pa3jiene 6.

Jiis oGnerdeHus pemeHus: KaKI0i U3 3TUX 3a7a4d B MOCIEAYIONUX pa3iesax HaCTOSIIErO
JOKYMEHTa pa3pad0TaHbl COOTBETCTBYIOIINE METOAUKH U TIPUMEPHI pacUeTOB.



5 UCXOIHBIE JAHHBIE JJISI MIPOEKTAPOBAHMS TEILIOBOM 3AIIIUTHI
5.1 HAPYKHBIE KVIMMATHYECKHUE YCJIOBUSA

5.1.1 PacuerHyio TemmepaTypy HapyXKHOTO Bo3ayxa let, °C, cieayer mpuUHHMATBH IO
CpeIHel TeMIieparype HauboJjee XOJOHON MATHIHEBKU ¢ obOecrieueHHOCThIO (0,92 coriacHo
CHull 23-01 Ju1si COOTBETCTBYIOLIETO TOPOJCKOIO WM CEIbCKOIO HACEIEHHOro IyHkTa. [Ipn
OTCYTCTBHMHM JAHHBIX JUIsl KOHKPETHOIO IyHKTa PacueTHYI0 TeMIIepaTypy cleayeT NIPUHUMATh
1St OTVDKAMIIero MyHKTa, KOTOPBIH yka3zaH B CHull 23-01.

5.1.2 TIpooHKUTENBHOCTD OTOTIMTEIBHOTO TEPHOAA Zht, CYT, U CPEIHIOI0 TEMIIEPATypy
HapyXHOro Bo3ayxa th, °C, B TeueHHE OTONUTENBHOTO IEPUO/Ia CIIEAYET IPUHUMATh COTJIaCHO
CHull 23-01 (Tabmuna 1, rpadst 13 u 14 - 111 MEAUIMHCKHUX U IETCKUX YUpexIeHH, Tpadsl 11
u 12 - B OCTaNBHBIX Cilydasix) Al COOTBETCTBYIOLIEIO ropo/ia Wik HaceleHHOro myHkTa. [Ipu
OTCYTCTBMM JaHHBIX JUIsI KOHKPETHOTO ITyHKTAa pacyeTHblE MapamMeTpbl OTOMHUTEIBHOTO
nepuoja cieAyeT NMPUHUMATh Ui ONMuKailllero MmyHKTa, KOTOpBIM ykazaH B CHull 23-01.
Bennuuny rpagyco-cyrok Dg B TeueHHe OTOMMTEIBHOTO MEpUOJa CIEAYET BBIUUCIATH IO

bopmyre
Dd = (tint - tht)Znt, (1)

rae tint - pacueTHas cpeHss TeMueparypa BHyTpEHHEro Bo3ayxa, °C, onpenenseMast COriiacCHO
YKa3aHUsAM 5.2.

5.1.3 CpenHuii yaenbHbII BeC HAPYKHOTO BO3LyXa B TEUEHHE OTOMUTENLHOTO TIEPHO/A Ya™,
H/M3, cneryeT paccunTsIBaTh 1O (hopMyIe

va' = 3463/(273 + tny), (2)

rae the - To ke, yto u B 5.1.2, °C.
5.1.4 CpejHIO0 IUIOTHOCTH IPHTOYHOTO BO3yXa 3a OTOMUTENBHBINA TepHon pa™, Kr/me,
CIIeIyeT PacCYUTHIBATH 1O opmyrie

pa™ = 353/[273 + 0,5(tint + toc)], (3)

rae tint - TO ke, uTo U B 5.1.2, °C;
fext - TO ke, uTo M B 5.1.1, °C.

5.2 HAPAMETPHI BHYTPEHHEM CPE/IbI

[TapameTpsl Bo3ayXa BHYTPH KUJIBIX U OOIIECTBEHHBIX 3JaHUN U3 YCIOBUSI KOM(POPTHOCTH
CJIeIyeT OIpeNessaTh COrJacHO Tabuuie 1 - A XOJOIHOTO Mepuoja roja, u Tabiaune 2 - i
TeIIoro nepuoja roga. [lapamerpsl Bo3iyxa BHYTPHU 3/1aHHUM TPOU3BOJCTBEHHOTO HA3HAYEHUS
ciaenyeTr npuHuMarhb corjacHo I'OCT 12.1.005 1 HOpMaM IIPOEKTUPOBAHUSA COOTBETCTBYIOIINX
3IaHUI U COOPYKEHUH.

5.2.1 PacueTHas OTHOCHUTENbHAs BIQXXHOCTh BO3/AyXa BHYTPH JKUIIBIX U OOIIECTBEHHBIX
3aHUM JTOJKHA OBITh HE BBIIIE 3HAYCHMI, MPUBEACHHBIX B rpade 4 tabmuil 1 U 2: BHYTpU
37AHUM TPOU3BOJACTBEHHOTO Ha3HayeHHWs - 1o ['OCT 12.1.005 ¥ HOpMaMm MPOECKTHUPOBAHUS
COOTBETCTBYIOIIMX 3/JaHUI U COOPYKEHUH.

OO0ecrie4eHHOCTh ~ YCIIOBUM  OKCIUTyaTalldd  OTPa)JAIOIIUX KOHCTPYKIMM  ciexyer
YCTaHABJIMBATh B 3aBUCHUMOCTU OT BJIQKHOCTHOTO pEXKUMa IOMEUIEHUN U 30H BIIAXKHOCTH
CIIEAYIOIIHUM 00pa3oM:

- ONpEeNeNsifoT MO KapTe 30HY BIAXKHOCTH (BIaKHas, HOpMalbHas, cyXas) COIJIACHO
NpUJII0kKEHNUI0 B CHulI 23-02; py 3TOM B CIIy4ae IOIMAJaHUs [IYHKTa Ha TPAHUILY 30H BIIAXKHOCTH
cllelyeT BhIOMpATh 0oJiee BIAKHYIO 30HY;

- ONpPENENSIOT BIAKHOCTHBIA PEXHUM MOMENICHUH (CyXoil, HOpMasbHbIM, BIaKHBIA WIH
MOKpPBI) B 3aBUCHMOCTH OT pPacyeTHONM OTHOCHUTENIBHON BIQKHOCTH W TEMIIEPATYpHI
BHYTPEHHEI 0 BO3JyXa B COOTBETCTBHUHU C Tabmunei 1 CHull 23-02;



- YCTaHaBIMBAIOT COTacHO Tabnuie 2 CHull 23-02 yCIOBHUS 3KCIUTyaTalluy OTPaskJArOIINX
KOHCTpYKIMH (A uinu b) B 3aBUCHMOCTH OT BJIQXKHOCTHOTO pEXHMa MOMEIICHUH U 30H
BJIQXKHOCTH.

5.2.2 PacueTHas TemIiepaTypa BO3JyXa BHYTPH >KWJIBIX U OOIIECTBEHHBIX 3MaHUM tint A7
XOJIOZJHOTO TEpPHOJAa ToAa JOJDKHA OBITh HE HM)KE MUHHMAJBHBIX 3HAYEHUH ONTHMAaIbHBIX
TeMIlepaTyp, MPUBEACHHbIX B Tabiuue 1 cormacHo T'OCT 30494 U CaulluH 2.1.2.1002. Jlnst
OCTaJIbHBIX 3/IaHUI, HE yKa3aHHBIX B TaOnuIe 1, mapaMeTpbl BO3ayXa cieayeT IpUHUMATh 110
MHHHMMAaJIbHBIM 3HaYEHUSIM ONITUMAIILHOM TeMIleparypsl 110 I'OCT 30494/I'OCT 12.1.005 1 HOpMaM
IIPOEKTUPOBAHMS COOTBETCTBYIOUINX 31aHui. PacueTHast TemnepaTypa BO3/lyxa BHYTPH 31aHUS
tint U1 TEIJIOTO MepHoJia rojia J0JKHA ObITh HE BBIIIE JOMYCTUMBIX 3HAUEHUH, IPUBEIEHHBIX
B TaOymIe 2 corstacHo FOCT 30494,

5.2.3 TemmnepaTypa BHYTPEHHHUX NOBEPXHOCTEH HAPYKHBIX OTPAXKIACHUN 3HaHUS, TIE
UMEIOTCS TEIJIONPOBOJHBIE BKJIIOYEHUs (IuadparMbl, CKBO3HbIE BKJIIOYEHHUS LEMEHTHO-
MIECYaHOI'0 pacTBOpa WKW OETOHA, MEKIIaHEIbHbIE CTBIKM, KECTKHE COECIUHEHHUS M THOKue
CBSI3M B MHOTOCJIOMHBIX IMaHENsIX, OKOHHbIE OOpaMjeHHs U T.A.), B YIJlax U Ha OKOHHBIX
OTKOCax He J0JDKHA OBbITh HIKE, YEM TeMIlepaTypa TOUKHM pOChl BO3JlyXa BHYTpH 3jaaHus tg
(Tabnuua 3) mpu pacyeTHONM OTHOCHUTENBHOM BIIAXXHOCTU Qint M1 pacueTHoW Temmepatype tint
BHYTPEHHETO BO3ayxa (Tabmuia 1). J{is skuiibIx 1 oOIIEeCTBEHHBIX 3/IaHUI TeMIiepaTypa TOUKH
pochl 1ty mpuBeneHa B Tabnuile 3 MpU COOTBETCTBYIOIIMX MHHHMAJIBHBIX TEMIIEpaTypax u
OTHOCHUTEINIbHOM BJIKHOCTH, IPUBECHHBIX B TaOnuIe 1.

Tabnuma 1 - OnrumanbHasi TeMmmeparypa W JAONYCTHMAasi OTHOCHTeJbHAasi
BJIQKHOCTDb BO3yXa BHYTPH 3JaHUA JIHA XO0JO0JIHOI0 nmepuoaa roaa
No i Ton 3namms Temneparypa Bozayxa| OTHOCHTENbHAs BIaXXHOCTb
BHYTpH 38aHu tint, °C | BHYTpH 312HKS Qint %, HE GoTice
1 Kuinbie 20-22 55
2 [MonukiIMHUKY U JieueOHbIE YUPEKICHUS 21-22 55
3 JloIIKOIbHBIC YUpeKICHHs 22 -23 55

Ilpumeuanus

1 1714 31aHuMi, He yKa3aHHBIX B TAOJIMIe, TEMIIEPATYPY BO3yXa lint, OTHOCHTEIBHYIO BIaXXHOCTh BO3LyXa (int
BHYTPH 37aHUI U COOTBETCTBYIOIIYIO MM TEMIIEPaTypy TOUKH POCHI cienyeT npuauMath corsiacHo 'OCT 30494
1 HOpMaM IPOEKTUPOBAHUS COOTBETCTBYIOLIMX 3/1aHUH.

2 IlapameTpsl MHKpOKJIMMAaTa CIEHHANIbHBIX OOMIe00pa3OBaTENIbHBIX — IIKON-MHTEPHATOB, JETCKUX
JOIIKOJIBHBIX U O3/I0POBUTENBHBIX YUPEXKICHUH ClIeAyeT NPUHHMAaTh B COOTBETCTBHM C JEHCTBYIOIUMHU
CaHUTApHBIMU NIPABHJIAMH U HOpMaMi MUHHCTEPCTBA 3paBOOXPAHEHHSI.

Tab6nuna 2 - JlomycTuMble TeMIepaTypa M OTHOCHTE/IbHAasl BJIAYKHOCTH BO31yXa
BHYTPH 31aHUs JJIs TEILUIOT0 NepUoa roaa

No L1 o 3namms Temnepatypa Bogu};xa OTHOCHTENbHAS BIAXKHOCTb
BHYTpU 31aHus tin, °C |BHYTpH 31aHUS Qint, %0, HE OOTTEE
1 Kunsie 24 - 28 60
2 TMonukIMHUKY 1 JieueOHbIE YUPEKICHNUS 24 - 28 60
3 JIOIIKOIbHBIC YUPeKICHHS 24 - 28 60

Ta6nuna 3 - Temmeparypa TOYKHM pocbl BO31yXa BHYTPHU 3AaHUS JJIsl XOJO0JHOIO
nepuojaa rojaa

Ne .. Tun 30anust Temmepatypa Touku pocsl tg, °C
1 JKunple, mIKONBHBIE W Apyrue OOIIECTBEHHEBIE 3MaHUS (KpoMme 10,7
TIPUBEICHHBIX B 2 1 3)
2 TToNUKIMHUKY 1 JieueOHbIE YUPEKICHUS 11,6
3 JIOIIKOJIbHBIC YUPEKICHHS 12,6

5.3 XAPAKTEPUCTUKHU CTPOUTEJbHBIX MATEPUAJIOB 1 KOHCTPYKIIU



5.3.1 Ilpm mnpOEKTUPOBAHMM TEIUIO3ALIUTHl HCHOJB3YIOT CIEAYIOIINE pPacdyeTHbIC
[I0Ka3aTeIN CTPOUTEIbHBIX MAaTEPUAJIOB U KOHCTPYKLMM (110 MPHIIOKEHHIO [ A YCIOBHM
AKCIUTyaTaI[MK OTPaKIArOIINX KOHCTPYKIUi A min b coracHo CHull 23-02):

- pacueTHbII K03 dHUIHEHT TerionpoBogHocTH A, BT/(M-°C);

- k03(dUIHEHT TemioycBoenus (Ipu nepuoze 24 1) 5, Br/(m?-°C);

- yAeIbHas TETUIOEMKOCTh (B CyXOM COCTOSIHUH) co, KJx/(kr-°C);

- ko3pdunmeHT mapompoHunaemoctd W, wMmr/(mu-lla), wim  compoTHuBIEeHHE
NapOHPOHUIAHMIO Ryr, M2-u-Tla/Mr;

- TEPMHUYECKOE COMPOTHUBIIECHHE BO3AYIIHBIX IPpocioek Ral, M2-°C/BT;

- cepTUHUIMPOBAHHBIE 3HAYCHHUS MPHBEICHHOTO COMPOTHBIICHUS TEIUIONEpenade OKOH,
GaIKOHHBIX ABepei, Gonapeii Roe', M2-°C/BrT;

- cepTUQUUMpPOBAHHbIE 3HAuY€HUs KOA3(PPUIMEHTOB 3aTEHEHHUS HENMpPO3pauHbIMU
ANIEMEHTAMHU T U OTHOCHUTEIILHOTO MPOIYCKAHUS COTHEUHOMN pajuaini OKoH K;

- COMPOTHBJIEHHE BO3AYXONPOHHIAHHIO Ra, M2 u-lla/kr, umm ero cepTH(HUIMPOBAHHEIE
3HAYCHUS, M>-U/KT, /Ul OKOH U GAaJKOHHBIX JIBEpEi;

- K03()(pULIMEHT NOTJIOIEHHSI COJIHEYHON paualiii MOBEPXHOCTHIO OIPaXKACHUS Ps;

- K03()(PULIMEHT TEIIOBOrO U3JIy4eHUs! TOBEPXHOCTH (TEIJIOBasi SMUCCHUS) €.

Ilpumeuanue - Jlomyckaercsi pacyeTHbIe  TEIUIOTEXHUYECKHE  IoKa3areld  I(QQEKTHBHBIX
TEIUIOM3O0JISIIMOHHBIX MaTepHajoB (MHHEPAJIOBATHBIX, CTEKIOBONIOKHUCTBIX M MOJUMEPHBIX), a TaKkKe
MaTepuaioB, HE NPUBEICHHBIX B NPWIOKEHUU [, IPUHUMATh COIJIACHO TEIUIOTEXHUYECKUM HCIBITAHUSIM I10
METOJIMKE PUIIOKEHUs E, MpoBeIeHHBIM aKKPEIUTOBAHHBIMU HCIIBITATENILHBIMU JIA00PATOPHSIMHU.

5.3.2 PexomeHmanmuu 1O BBIOOPY OS((GEKTUBHBIX TEIJIOM3OJAIMOHHBIX MaTepHajoB
MIPUBEACHBI B IPUIOKEHUH XK.

5.4 OITPEJEJEHUE OTAILIMBAEMBIX IUIOIIATEN 1 OFBEMOB 3JIAHUIA

5.4.1 OrammuBaemMyro TUIONIAb 3aHUS CIEIYEeT ONMPENesaTh KaK TUIONab dTaxel (B TOM
qyclie ¥ MaHCapJHOTO, OTAIUIMBAEMOT0 IIOKOJIBHOTO M MOJIBAJILHOIO) 3/1aHUs, U3MEPSIEMYIO B
npenenax BHYTPEHHUX IMOBEPXHOCTEM HapyKHBIX CTEH, BKIIIOYas IUIONIA/lb, 3aHHMaeMYIo
MeperopoJkaMiu U BHYTPEHHUMHU CTeHaMmu. [Ipu 3TOM I1uiomianp JECTHUYHBIX KIETOK H
JTU(TOBBIX IIAXT BKJIIOYAETCS B IUIOIIAIL ITAXKA.

B orammBaemyro miomanb 37aHHUS HE BKJIIOYAIOTCS IUIOIIAMM TEIUIBIX YEepIakoB U
MO/IBAJIOB, HEOTAIUIMBAEMbIX TEXHHUYECKUX JTaxked, mojBaia (MOAMONbs), XOJOTHBIX
HEOTAITUBAEMBbIX BepaH/I, HEOTAINTUBAEMBIX JIECTHUYHBIX KJIETOK, a TAKXKE XOJIOJHOTO Yep/laka
WJIM €T0 YacTH, HEe 3aHSATOM M0J1 MaHCapIy.

5.4.2 Ilpu onpeneseHnu MIOMAAN MaHCAPHOTO 3TaXka YYUTHIBAETCS IUIONIAb C BHICOTOM
JI0 HaKJIOHHOTro notoika 1,2 M npu HakiioHe 30° k ropusonTy; 0,8 M - pu 45° - 60°; npu 60°
1 6oJee - TUIOIIAIb U3MEpPSIeTCs JI0 IIIUHTYCA.

5.4.3 Inomanp KWIbIX TOMEUIEHUI 3/1aHUs MOJICYMTHIBAETCS KaK CyMMa IUJIOLIaIel BCex
00IKX KOMHAT (TOCTUHBIX) U CIAJICH.

5.4.4 OramnuBaeMblii 00beM 3/1aHUSI OMPENENSIETCS KaK MPOU3BEACHUE OTAITUBAEMOM
TUIOLIA/IM ATaKa HAa BHYTPEHHIOK BBICOTY, U3MEPSIEMYIO OT MMOBEPXHOCTH I0JIa EPBOrO ITaxKa
JI0 TIOBEPXHOCTHU MOTOJIKA MOCIEIHEr0 3Taxa.

[Ipu crnoxxubIx popmax BHyTpeHHEro oObema 3aHusl OTaIUTMBaeMblii 00BEM OIpeaeseTCs
Kak 00BeM MpOCTPAHCTBA, OTPAHMYECHHOTO BHYTPEHHHUMH TMOBEPXHOCTSMHU HAPYKHBIX
OTpaKJEHUI (CTEH, MOKPBITUS WIN YePJAUHOTO MEPEKPHITHSI, IOKOJILHOTO MEPEKPHITHS).

s ompenenenus oObeMa BO3AyXa, 3aMOJHSIONIETO 37aHHE, OTAIJIMBAEMBIA O00BEM
yMHO>aeTcst Ha ko3 dunuenr 0,85.

5.4.5 [Inomanp HAPYKHBIX OTPAKAAIONIUX KOHCTPYKIUN OMpeAenseTcs Mo BHYTPEHHUM
paszMepam 3nanus. O0Ias MI0IIa s HAPYKHBIX CTEH (C y4€TOM OKOHHBIX U IBEPHBIX ITPOEMOB)
OTIpeJIeNIsIeTCsl KaK MPOU3BEJACHHUE MEePUMETpa HAPY>KHBIX CTEH MO BHYTPEHHEH MOBEPXHOCTH
Ha BHYTPEHHIOIO BBICOTY 3/IaHUS, U3MEPSEMYI0 OT IMOBEPXHOCTH I0JIa TEPBOTO dTaxka J0



IIOBEPXHOCTH IMOTOJIKA MOCIEAHETO 3TaXka ¢ YUETOM IUIOIIAJ OKOHHBIX U JIBEPHBIX OTKOCOB
rJIyOMHON OT BHYTPEHHEH MOBEPXHOCTU CTEHBI JJO BHYTPEHHEH MOBEPXHOCTH OKOHHOTO WU
asepHoro 6ioka. CymMmapHas IJIOIa b OKOH OIpENeNseTcs 10 pa3MepaM IPOEMOB B CBETY.
[Tnomans HapyKHBIX CTEH (HEMPO3payHOM YacTH) OMpEAeseTCs KaK Pa3HOCTh OOIIen
IJIOLIAAM HAapYKHBIX CTEH U IUIOIAN OKOH M HApYXHBIX JIBEpEH.

5.4.6 IInomane TOPU3OHTANBHBIX HAPYKHBIX OTPaXJEHUH (TIOKPBITHS, YEPAAYHOTO H
L{OKOJIbHOT'O IEPEKPBITHS) OIIPENIENSIETCS KaK IJI0IAAb 3Ta)a 3/1aHus (B Ipeienax BHYTPEHHUX
MIOBEPXHOCTEN HAPY)KHBIX CTEH).

[Ipy HaKIOHHBIX MOBEPXHOCTAX IIOTOJIKOB IIOCIEJHET0 ATa)ka IUIOUIa/lb IOKPBITHUS,
YepJauHOT0 NEPEKPHITUS ONPEAEIIAETCS KaK IUIOIAdb BHYTPEHHEH OBEPXHOCTHU MOTOJIKA.

6 MPUHLATIBI ONPEJEJEHUSI HOPMUPYEMOTI'O YPOBHS TEILIOBOW
3ALIUTHI

6.1 OcHoBHOI 3amadeid CHull 23-02 sBIsieTCS OOECIeUYeHUE MPOSKTHPOBAHHS TETIJIOBOM
3aIIMTHI 3JaHUN MTPU 3aJaHHOM PacXo/ie TEIJIOBOM SHEPIUH Ha MO IEP/KAHUE YCTAHOBJIECHHBIX
IapaMeTpoB MHKPOKJIMMAra HuX nomemeHud. Ilpm 3ToM B 31aHMM Takke JIOJIKHBI
o0ecreunBaThCsl CAHUTAPHO-TUTUEHUUECKUE YCIOBUS.

6.2 B CHull 23-02 ycTaHOBIIEHBI TPH 00S3aTEIbHBIX B3aWMHO YBS3aHHBIX HOPMHPYEMBIX
ITOKa3aTels MO TEIJIOBOM 3alUTe 3aHus1, OCHOBAHHBIX HA:

«a» - HOPMHUPYEMBIX 3HAUEHMSIX CONPOTUBJIECHUS TeIuloNepeaade g OTAEIbHBIX
OTPAXKJIAIOIIUX KOHCTPYKIIUM TEMIOBOM 3aIUTHI 31aHUS;

«0» - HOPMHUpPYEMBIX BEJIMYMHAX TEMIEPAaTypHOIO Mepenaga MexAy TemIepaTypamu
BHYTPEHHETO BO3[yXa M HAa MOBEPXHOCTH OTPAXKIAIOIIEH KOHCTPYKIIMM U TEMIEpaTypou Ha
BHYTPEHHEHN OBEPXHOCTH OTPakJAOIIEN KOHCTPYKIIUH BBIIIE TEMITEPATYPbl TOUYKH POCHI;

«B» - HOPMHUPYEMOM YJIEIBbHOM ITOKa3aTelle pacxoja TEIUIOBOW SHEPIHMHM HAa OTOIUICHHE,
MMO3BOJIAIOIIEM  BApbUPOBATh BEJIMYMHAMH  TEIUIO3AIIUTHBIX CBOMCTB  OTPaKJIAOLIAX
KOHCTPYKIMH C Yy4yeTOM BbIOOpa CHCTEM TMOJJIEPKaHUS HOPMUPYEMBIX MapaMeTpoB
MUKpOKJIMMATA.

TpeboBarusi CHull 23-02 OyayT BBITIOJTHEHBI, €CJIIM TPU TPOSKTHPOBAHWU KWIBIX H
00IIIeCTBEHHBIX 3JJaHUHN OyayT COOOIEHbI TPeOOBAHUS MTOKA3aTEIICH TPYII «a» U «O» I1bo
«O» U «B», ¥ IS 3AAHUNA TIPOU3BOJICTBEHHOTO HAa3HAUYEHHUS - MOKAa3aTeNel TPYII «a» U «O».
Beibop mokaszatenel, Mo KOTOpPbIM OyIeT BECTHCh MPOEKTUPOBAHHUE, OTHOCUTCS K
KOMIIETEHIIMM MPOEKTHOM OpraHM3alMKi WIM 3aKa3uyuka. MeTonbl U MyTH JOCTHKEHUS 3TUX
HOPMHUPYEMBIX MTOKa3aTesaei BHIOMPAIOTCS MIPU MPOSKTUPOBAHUH.

TpebGoBanusM mokazareneit «0» JOKHBI OTBEUATh BCE BU/IbI OTPAXKIAIOIINX KOHCTPYKIIUMA:
obecrieunBaTh KOM(MOPTHBIEC YCIOBUS MPeObIBAHUS YEIOBEKa U MPEIOTBPALaTh OBEPXHOCTU
BHYTPH IIOMEUIEHUS OT YBJIAXKHEHHUsI, HAMOKAHUS U IIOSBJICHUS ILIECEHMU.

6.3 Ilo moka3arensiM «B» MPOCKTHUPOBAHUE 3JAHHUN OCYIIECTBIIACTCS IyTeM OIpPEACTICHHS
KOMILJIEKCHOM ~ BEJTMYMHBI  DHEProcOEpeKeHHs] OT  HCIOJb30BAaHUS  APXUTEKTYPHBIX,
CTPOUTEIIBHBIX, TEIUIOTEXHUUYECKUX U UHKEHEPHBIX PELICHUH, HAIIPABJICHHBIX HA Y3KOHOMUIO
SHEPreTHUECKUX PECYPCOB, M TOITOMY BO3MOXHO MPU HEOOXOAUMOCTH B KaXKJIOM KOHKPETHOM
Cllydyae YCTAaHOBUTHb MEHBIIME, YEM II0 II0KA3ATENAM «a», HOPMUPYEMbIE COIPOTUBIICHHUS
Terioneperaye Uist OTACTbHBIX BUAOB OTPAKIAIOIINX KOHCTPYKIIMM, HallpuMep, AJ1s CTeH (HO
HE HIW)KE MUHUMAJIbHBIX BEJIMYHMH, YCTAHOBJIEHHBIX B 5.13 CHuIT 23-02).

6.4 B mporiecce NpoeKTHPOBaHUS 3/1aHUS OTIPEAEISIETCsl pacUeTHBIN MOKa3aTelNlb yAEeIbHOIO
pacxojia TEIJIOBOM DHEPIUM, KOTOPBIM 3aBUCUT OT TEIIO3ALIUTHBIX CBOMCTB OrpakAArOIINX
KOHCTPYKIUH, 00bEMHO-TUTAHUPOBOYHBIX PEILICHUN 3/1aHMs, TEIUIOBBIACTICHUNH U KOJMYECTBa
COJTHEYHOW SHEpPruy, MOCTYHAIOIUX B MOMEUICHUs 3/4aHus, 3(P(PEeKTHBHOCTH HMH)KEHEPHBIX
CHCTEM MOJyIepKaHUs TpeOyeMOro MUKPOKIMMAaTa MOMEUICHUH U CUCTEM TEeIUIOCHAOKEHHUS.
OTOT pacueTHBIN NT0Ka3aTesb HE JOJDKEH MIPEBBIIIATh HOPMUPYEMBIH MOKA3aTENb.

6.5 IIpoexkTupoBaHHe MO MOKA3aTesIM «B» JAAET CIEAYIOIINE MPEeUMYILecTBa:



- OTIAJaeT HEOOXOAUMOCTb ISl OTACIBHBIX AJIEMEHTOB OTPAXKAAIOUINX KOHCTPYKLUMH
JOCTIDKEHUS 3aJaHHBIX Tabmuneid 4 CHull 23-02 HOPMHUPYEMBIX 3HAUYEHUIH COMPOTHBIICHUS
TEIUIoNEpEaye;

- obecrieunBaeTcsi YHEeprocoeperarommii 3GdeKT 3a cueT KOMIUIEKCHOTO MPOCKTHPOBAHHUS
TETIO3AIUTHI 37JaHUs U yueTa 3P (HEKTUBHOCTH CUCTEM TEIUIOCHAOKEHUS;

- 0OJIBIIIYIO CBOOOY BEIOOPA MTPOSKTHBIX PELICHHA IPY POESKTUPOBAHUH.

6.6 CxeMa pOeKTUPOBAHUS TETUIOBOW 3alTUTHI 3JJaHHI cOTTIacHO CHull 23-02 IpecTaBIeHa
Ha puUCyHKE 1. BBIOOp TEIUIO3AIIMUTHBIX CBOMCTB OTPa)KAAIOUIMX KOHCTPYKIHHA CIexyer
BBIINIOJIHATH B IPUBEJICHHONW HUXKE [1OCIIEI0BATEIbHOCTH:

- BEIOMPAIOT HapyXXKHbBIE KIIMMATHYECKHE apaMeTPhI COrNIacHO CHull 23-01 U paCCUUTHIBAIOT
Ipagyco-CyTKU OTOIUTENBHOTO IEPUOAA;

- BBIOMPAIOT MMHUMAJIbHbIE 3HAYEHUS] ONTUMAJIbHBIX IapaMETPOB MHUKPOKIMMAaTa BHYTpU
3JIaHUS COTJIaCHO HazHaueHUKO 3JjaHug 110 I'OCT 30494, CaulluH 2.1.2.1002 u I'OCT 12.1.005.
VYcTaHaBIMBAIOT YCIOBUS SKCIUTYaTallMM OIPa)IaloluX KOHCTpYKUUi A win b;

- pa3palaThIBalOT 00bEMHO-TIJIAHUPOBOYHOE PEIIEHUE 3/1aHNsl, PACCUUTHIBAIOT MI0KA3aTEIh
KOMIIAKTHOCTH 3/1aHui K% 1 CpaBHMBAIOT ero ¢ HOPMHpPYEeMbIM 3HaueHHeM. Ecii pacdyeTHOe
3HaueHue Oo0JbllIe HOPMUPYEMOTO, TO PEKOMEHAYETCSI U3MEHUTh 00BEMHO-IIJIAHUPOBOUYHOE
pEILIeHUE C LENIBbI0 JOCTHKEHUSI HOPMUPYEMOTO 3HAYCHHUS;

- BBIOMPaIOT TpeOOBaHUS MOKa3aTeNel «a» UiH «BY.

ITo moka3zarensam «a»

6.7 BpIOOp TEIUIO3ANUTHBIX CBOWCTB  OTPAXKIAIONIMX KOHCTPYKIIMH  COTJIACHO
HOPMHUPYEMBIM  3HA4YEHHUSM €€  DJIEMEHTOB  BBINIOJHSAIOT B HIDKEMPUBEICHHOMN
MOCJIEI0BATEILHOCTH

- ONpENeNAloT HOPMHUpYEMble 3HA4YeHHs] CONPOTHUBJIEHUWH  Teronepenade  Rreq
OTPaXKJAIOMINX KOHCTPYKUUN (HAapyKHBIX CTEH, MOKPBITHHA, YEepJauyHbIX M IOKOJbHBIX
MEePEKPBITHI,, OKOH U (oHapel, HapPYKHBIX JBEpE W BOPOT) IO TPaayco-CyTKam
OTOMUTENILHOTO  NEpHUOJa; TMPOBEPAIOT HAa  JOMYCTUMYIO  BEJIMYMHY  PAacueTHOTO
TeMIepaTypHoro nepemnanaa Aty;

- PacCUMTHIBAIOT SHEPreTUYECKHE MapaMeTphl IJs SHEPreTHYEeCKOro MacropTa, OJIHAKO
BEJIMYMHY YACIBHOTO PAacXo/ia TEMIOBOM SHEPTUU HE KOHTPOIUPYIOT.

ITo nmoka3zareasiMm «B»

6.8 BpIOOp TEIUIO3aUTHBIX CBOMCTB OrPAKIAIONIMX KOHCTPYKIIMA HA OCHOBE
HOPMHUPYEMOTO YIEIBHOIO pacxoja TEIJIOBOW SHEPTHU HA OTOIUICHUE 3/IaHUS BBIMOJIHSIOT B
cleAyIoIeH MOoCIeI0BATeIbHOCTH:

- ONpeneisioT B KA4eCTBE IMEPBOTO MPUOIMKEHHS IOJIEMEHTHBIE HOPMBI  TIO
COMPOTHBIICHUIO TeIJionepenaye Rreq OTpakJaromIMX KOHCTPYKLIMN (HAPYXKHBIX CTEH,
MOKPBITUH, YepJauHbIX U I[OKOJBHBIX MEPEKPHITUH, OKOH U (poHapeil, HApYKHBIX IBEpel U
BOPOT) B 3aBUCUMOCTH OT I'PaayCO-CYTOK OTOMHUTEIHHOTO MEPUO/Ia;

- Ha3HayaroT Tpe6yeMHI7I BO3I[YX006M6H corinacHo CHull 31-01, CHuII 31-02 1 CHulI 2.08.02 1
OTIPENICTSIOT OBITOBBIC TEIIJIOBBIICIICHUS;

- Ha3HayaroT kiacc 31anud (A, B unu C) no sHepretnyeckoit 3p(eKTUBHOCTH U B CiIydae
BbIOOpa Kiacca A wiM B ycraHaBIMBAIOT MPOLIEHT CHUXKEHHS HOPMHUPYEMBIX YAEIbHBIX
pacxoJ0B B NpeiesIax HOPMUPYEMBIX BEJIMUUH OTKIOHEHHU;

- ONpPENENSIOT HOPMUPYEMOE 3HAUYEHUE YAECIBHOIO pacxoja TEIJIOBOM HSHEPrud Ha
oToruieHHe 3MaHMs Oh'®Y B 3aBHCHMOCTH OT Kjacca 3[aHhs, €ro THIA M DTaKHOCTH MU
KOPPEKTUPYIOT 3TO 3HAUEHHUE B CIIy4ae Ha3HAuYeHUs Kiacca A uinu B u noakitodeHus 31aHus K
JEIIeHTPAIM30BAHHOM CHCTEME TEIUIOCHA0KEHHS UK CTAIlHOHAPHOMY AIIEKTPOOTOTIUICHHIO;

- pACCUMTBIBAIOT YACIbHBIA pPACXOJ TEIUIOBOM DJHEPIMM Ha OTOIUIEHHWE 3JaHUsA 3a
OTONUTEbHBIA TepHoa (h'Y, 3aMONHSAIOT SHEPreTUYECKUI MACMOpT W CPABHUBAIOT €r0 C
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HOPMHUPYEMbIM 3Ha4deHHEM (h"*Y. PacueT 3akaHUMBAIOT B CIIydae, €ClI PACUETHOE 3HAYCHHE HE
[PEBBIIIACT HOPMUPYEMOE.

AW N —

OO01mme MoJI0KEHUS

. OmpenensioT TiN 31aHusL
. BeiOuparot HapyKHbIe KIMMaTHIECKUE apaMeTphI
. BeiOuparoT BI1a)KHOCTHBIN PEKUM 3[IaHUS
. BeiOuparor kiacc 31aHus 1o sHepreTHYeckoil 3(pEeKTHBHOCTH

Bribop cnocoba cooTBETCTRHSA HOPMIPYEMbIM
(e P> NORAZATEAAM TECNN0BOI 3AWNTHI

* ITokazarean eas

‘ [Mokazareny «ps

Mo nodneMeHTHEIM HOPMaM K
OrpakAAIOWINM KOHCTPYKIHAM

v

BuiGop no3neMeHTHBIX BenH-
HHH R,__NO rpanyco-cyvkam

Hivenenue
npoexma

A

Pacuer ynensHoro
pacxona Tena0BoM
3Hepruu g«

Y

fTo nokasarenio suepronorpebieHns

;

Beibop yaensHoro pacxona Tenio-
BOI dHEprun ¢y

v

Onpenenenne nosne-
MEHTHBIX BEAHYHH NO g/

R.=R= R,

v

PacueT yaensHoOro pacxo-
1a TenNOBOH IHEPTHH ¢«
Mposepa g < g

I

[TpoBepra OrpaHHYeHHA TEMNEPATYPbl HA BHYT-
peHHet NOBEPXHOCTH Af, S Af

v

Pacuer npHseAeHHOrO CONPOTHBACHHUA TenoNe-
penaye, BO3AyXONPOHHUACMOCTH, 3allHTH! OT
BIaIH, TENJOYCTONHYHBOCTH W TCIIOYCBOEHMA,

NPOBCPKA HA HCBBINAACHHC KOHICHCATA .
IMposepka no noKazarenio «G»

v

DHEPreTHUECKHI NacnopT 31aHNS

|

e S S S e e el

Her

lpoBepka Ha COOTBETCTBHE PACYETHBIX N0~
SR e e S 4  kazareneil HOPMHPYEMbIM NOKA3aTENIM

¥

OKOHYAHHE NPOEKTHPOBAHMUA

Pucynok 1 - Cxema npOE€KTUPOBAHMS TETJIOBOM 3alIUTHI 3AaHUI
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Ecnu pacuetHoe 3HaueHue (h"*Y MeHbIIIe HOPMHUPYEMOro 3Ha4YeHHs (h'*Y, TO OCYIIECTBISIOT

nepebop CIenyoUMX BapUaHTOB C TEM, YTOOBI pPAacyeTHOE 3HAUYEHHUE HE IPEBBILIAIIO
HOPMHUPYEMOE:

- MIOHM)KEHUEM II0 CPaBHEHHUIO C HOPMUPYEMBIMH 3HAUYEHUSMU YPOBHS TEILIO3AILUTHI IS
OTJIEIbHBIX OIPaXICHUHN 37JaHMs], B IEPBYIO OYEPE/b /IS CTEH;

- WU3MEHEHHEM OO0bEMHO-IUIAaHUPOBOYHOIO pelleHus 31aHus (pa3MepoB, (Gopmbl U
KOMIIOHOBKH M3 CEKIIHi);

- BbIOOpOM Ooiiee A(PEKTHBHBIX CHCTEM TEIUIOCHAOKEHHSI, OTOIJICHUS W BEHTWISIIIUUA U
CrIoco0O0B UX PETYIHUPOBAHMS,

- KOMOMHHUPOBAaHUEM MPEIBIAYIINX BAPHAHTOB.

B pesynprare mepebopa BapHaHTOB OINPEACISIOT HOBBIE 3HAYECHUS HOPMHUPYEMBIX
CONMPOTHUBIIEHUN Termyonepeaaye Rreq orpaxigaromux KOHCTPYKIUM (HapyXHBIX CTEH,
MOKPBITUH, YEepIaYHbIX U LIOKOJIbHBIX NEPEKPHITHIA, OKOH, BUTpaKel U (OHapel, HapyKHbIX
JBEpEe M BOPOT), KOTOpPbIE MOTYT OTJINYAThCS OT BBIOPAHHBIX B KadyecTBE IEPBOTO
NpUOIMKEHNs KaK B MEHBIIYIO, TaK U B OOJIBIIYIO CTOPOHY. DTO 3HAUYE€HUE HE JOJKHO OBITh
HUXE MUHUMAJIbHBIX BEJIMYMH, YKa3aHHbIX B 5.13 CHull 23-02.

[IpoBepsAOT Ha AOMYCTUMYIO BEJIMYMHY PAaCUe€THOTO TEMIIEPATypHOTo nepenaja Aty.

6.9 PaccunThIBaIOT TEIIOPHEPTrETUYECKUE ITAPAMETPHI COTJIACHO Pa3Zeiy 7 M 3aIOJIHSIOT
SHEPreTUYECKUH MaclopT COrJIacHo paszeny 18 Hacrosiero CBosa npaBuil.

7 TEIINTIOOHEPTETUYECKHUE ITAPAMETPbBI

7.1 TennosHepreTnyeckue mapaMeTpbl CleyeT ONpeaesaTh HE3aBUCUMO OT BbIOOpA IpyII
nokasaresneit «a» uim «B» (6.2).

7.2 OCHOBHBIMH TTapaMeTPaMH, XapaKTEPUIYIOIIUMHU PACX0/l TETJIOBOM SHEPTHH 31aHUS Ha
HYX/IbI OTOTIJICHHS, SIBJISIFOTCSI IPUBEICHHBIN KOA(MOUIIMEHT TeIIonepeaadl Yepes3 HapyKHbIe
orpaxaeHns 31aHns Km", Br/(M%°C), M ycnoBHEI Kod(ouuuenT Temmonepenaun Km™,
Br/(M?°C), yuWTHIBAIOIIMII TEIUIONOTEPH 3a C4YeT HWHQUIBTPAIMM ¥  BEHTHIISINH.
[TpuBeneHHbI KOAPQHUIMEHT TeIulonepeayn 3MaHus (HOPMHUPYETCS TEIUIO3aIIUTHBIMU
CBOMCTBAMH BCEX JJIEMEHTOB OOOJIOUKH 3/IaHUS, BKIIOYAs BCE BHIBI TEIUIOTEXHHYECKHX
HEOJTHOPOJHOCTEH, CO37AaBaeMBIX NPU TMPOCKTUPOBAHUH OTPAKMAIOMIMX KOHCTPYKIUH W
(hopMupoOBaHUN 00HEMHO-TUTAHUPOBOYHOTO pelieHus 31aHuss. HeoOxoauMplid BO31yX000MeH
B 371aHUU OOECIICUMBACTCS CTENCHBIO TEPMETUYHOCTH OTPAXKIAIONINX KOHCTPYKIUH 3I1aHUS,
MPUTOYHBIMU OTBEPCTHSMH B OTPAXIAIONIMX KOHCTPYKIMSX 3IaHUSI, CHCTEMON BBITSHKHBIX
YCTPOWCTB W TPEAYCMOTPEHHBIMH B HEOOXOIMMBIX CIIydasX CHUCTEMaMH MEXaHHUYECKOU
BEHTHJISIUH.

7.3 Tlpu ompenenenun Q' u ydere BHIA CHCTEMbI TEIUIOCHAOXKCHHUSA, K KOTOPOM
MOJIKJTFOYEHO 3[aHuE, ONPENEIISIOT KOAPPHUIIMEHT dHEPreTHIecKoi 3ppekTuBHOCTH € cucTeM
OTOTUICHHSI U TEIJIOCHAOXEHHS cOTIacHO 5.12 CHull 23-02 u 7.4 HacTtosiiero CBoJia MpaBHIl.

7.4 PacyeTtHplli KOX(h(GUIHMEHT SHEpreTudeckor A()(PEeKTHUBHOCTH CHUCTEM OTOIUICHHS W
LIEHTPATH30BAaHHOTO TEIIOCHAGKEHH 31aHUs &' ompesensaeTcs mo Gopmyie

869 = (y181) (2€2) ()3€3) (Y 4€4), (4)

IJie (1 - pacueTHbIN KO3(GUIMEHT TEIUIONOTEPh B CUCTEMaX OTOIUICHUS 3/IaHMS;

€1 - pacuyeTHbIH KOAPPULIHEHT 3(P(PEKTUBHOCTU PETYIUPOBAHUS B CHCTEMax OTOIJICHUS
3JIaHMS;

Y2 - pacueTHbIN KO3(OUIHMEHT TEIIONOTEPh PACHpEAETUTENbHBIX CeTell 1 000pyI0BaHUS
TEIUIOBBIX (LIEHTPAJIbHBIX U MHIAMBUIYAJIbHBIX) U pacCHpeAeIUTEIbHbIX TYHKTOB;

€2 - pacueTHbIN KOA(PPHUIHUEHT 3(P(HEeKTUBHOCTU PETyIUPOBAHUS 000PYIOBAHUS TEIJIOBBIX
(LIeHTpaJIbHBIX M MHIUBUIYAIbHbIX) U PACIIPEICTUTENbHBIX TYHKTOB,;

Y3 - pacyeTHbl KO3(PPUIMEHT TEIIonoTeph MAarucCTPalbHBIX TEIUIOBBIX CeTel M
000pYZI0BaHHUSI CUCTEMBI TETIJIOCHA0XKEHNS OT UICTOUYHUKA TEIIIOCHA0KEHHUS 10 TETUIOBOTO MU
pacnpeenuTeNbHOTO MTyHKTA;
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€3 - pacyeTHbId KOI(UIHEHT 3()(PEKTUBHOCTH PETYIHUPOBAHHUS 000PYHAOBAHUS CHUCTEMBI
TETJIOCHA0KEHUSI OT MCTOYHMKA TEIUIOCHAOKEHHUS 10 TEIUIOBOTO HJIM PacIpeleIuTeIbHOTO
MYHKTA;

Y4 - pPac4eTHBIN KOA((PUIIMEHT TeIJIONOTeph 000PYIOBAHUS UCTOUHUKA TEIUIOCHAOKECHNUS;

€4 - pacueTHbIN K0d(PUIHEHT dPPEKTUBHOCTH PErYIMPOBaHUS 000PYIOBAHUS UCTOUHUKA
TETIOCHA0KEHUSL.

PacuerHbiii KO3 GUIHMEHT 5SHEpreTHdecKor dSPGEKTUBHOCTH CUCTEM OTOIUICHHS W
JEIEHTPAIIU30BAHHOTO  (TIOKBAPTUPHOM, HWHAMBUAYaTbHOW W  aBTOHOMHOW  CHCTEM)
TETUIOCHA0KCHHUS 3IaHUS Edec OTIPECIIACTCS IO hopMyIre

€dec = (y1€1)(y4€4) 5)

TJIe (1, €1, (4, €4 - TO K€, YTO U B hopmyie (4).
3HaueHus: K03 PUIUEHTOB, BXOIAIIMX B GopMyIbl (4) u (5), clieayeT IpUHUMATh C Y4ETOM
TpeOoBaHui CHull 41-01 ¥ TOJAHHBIM IPOEKTA OCPETHEHHBIMH 32 OTONUTEIbHBIN MEPUO/I.
[Ipu oTcyTcTBUM MPOEKTHBIX JAaHHBIX 3HAUEHUS KO3(D(PUIMEHTOB, BXOIAIMIUX B (GOPMYJIBI
(4) u (5), pekOMEHIyeTCSl IPUHUMATh CIICAYFOLTHMU:

=1

€1=1 - Ipu HAIMYMKM aBTOMATHYECKOTO PEryIHPOBAHHUS TEMIIEPATYPhl BO3yXa BHYTPH
MOMEIICHNUH, BKJIOYas aBTOMATHYECKOE PEryJHpPOBaHHE MPUTOKA W BBITSHKKU
HapyXHOTo Bo3ayxa; €1 = 0,9 - mpu OTCYTCTBUU aBTOMATHYECKOTO PETYITHPOBAHUS
MIPUTOKA M BBITSHKKU HAPY)KHOTO BO3yXa,

x4 - NPUHUMACTCA IO MaCIOPTHBIM WM MNPOCKTHBIM [OaHHBIM [JIsI HMCTOYHHKA
TEIJIOTHI;
es = 1 - MpU TIOKBAPTUPHOM (MHIAMBUIYaTHbHOM) TEIUIOTCHEPATOpE, a TaKXKe MpHU

ABTOHOMHOM  HCTOYHUKE  TEIUIOTHI U  aBTOMATUYECKOM  pa3JesIbHOM
peryaupoBaHuu (B TOM 4ucie W modacagHoM) OTIYCKa TEIJIOTHI JJII CHCTEM
OTOIUICHHUS, BEHTWIIIIMK W Topsdero BojgocHaOxkenws; €4 = 0,85 - 0,88 - mpm
OTCYTCTBHMH 3TUX CHUCTEM PErYIUPOBAHUSI.

7.5 PacueTHblit K03()UIIMEHT dHEPreTHIeCKON 3PPEKTUBHOCTH £0°%° CHCTEM OTOTUICHHS M
TEIUIOCHA0XKEeHUs 3AaHUN, WHIUBUAYAJIbHBIC TEIUIOBbIE MYHKTHI KOTOPBIX MOJKIIOYAIOTCS
yepe3 pacmpeleNuTeSbHble TEIJIOBblE CETH K JIOKAIbHBIM WM  I[EHTPATM30BAHHBIM
HMCTOYHUKAM TEIUIOThI, CIEAYEeT OMNpeAeNsATh C Y4eTOM BceX KOA(PGIHUIMEHTOB OLEHKU
SHEPreTUYeCKOr A(PPEKTUBHOCTH, BXOaAmux B ¢opmyny (4). Ilpu 3ToM pekoMeHmyeTcs
MPUHUMATD CJIeAYIOIINEe 3HaUYeHUSI KOYPPHUIINEHTOB:

a) 3HauYeHUs KOA(UIIUEHTOB Y1 U €1 MIPUHUMAIOTCS COTJIACHO 7.4;

0) 3HaueHue kod(pduurenHTa y2 s 000pyIOBaHUS TEIUIOBBIX IMyHKTOB MPUHUMAETCS IO
JAHHBIM MPOEKTa U MACHOPTHBIX JAHHBIX HCIOIB3yeMOro 00OpYIOBaHUS U HE OJIKHO OBITh
Hmxke 0,97;

3HaueHue KorpuueHTa €2 a1 000pyI0BaHUs TEIUIOBBIX IYHKTOB CJIEIyeT MPUHUMATh
paBHBIM:

0,98 - 1,0 - 1 NMOTHOCTHIO aBTOMATH3UPOBAHHBIX TEIJIOBBIX IYHKTOB C Pa3elIbHbIMU
KOHTYpamMH LHUPKYISLMKA Ha OTOIJICHHE, BEHTWIALMIO U Topsiuee BOJOCHAOXKEHHE, C
ABTOHOMHBIM TOJIEP)KaHUEM TeMIIepaTyphbl TEIUIOHOCUTENS B 3aBUCUMOCTH OT TeMIIEPaTyphI
Hapy)XHOTO BO3[yXa JUIi CHUCTeM OTOIUICHHS U BEHTUISIUH, 00eCrednBaromInx
KOJIMYECTBEHHO-KaueCTBEHHOEe  TodacagHoe  peryjiupoBaHWe B  3aBHCUMOCTH  OT
TETUIONOTPEONICHUS 3IaHUS;

He Oousiee 0,8 - A7 aBTOMATH3UPOBAHHBIX TEIJIOBBIX IMMYHKTOB C JIEBATOPHBIMH y3lIaMH,
paboTaIOIIMMH TOJIBKO MO rpadUKy KaYeCTBEHHOTO PETYINPOBAHMUS;

B) 3HaueHHe KodpPuIMEeHTa Y3 CcJleayeT NPUHUMATh s BHOBb MPOEKTUPYEMBIX
MarucTpaibHBIX TEIUIOBBIX CETEH; Ui JEHCTBYIOIIUX MAaruCTPaIbHBIX TEIJIOBBIX CETeH -

de
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pacyeToM OTHOILIEHHUS KOJMYECTBA MOMMUTKH K OOBEMY UUPKYIALUU B CHCTEME;, IpU
OTCYTCTBHMHM JJAaHHBIX JUUIsl MaruCTPaJbHBIX TEIUIOBBIX CETEH, FKcITyaTupyeMsbix a0 10 ser, - no
npoekry, 6osee 10 ner, - 0,9;

3Ha4YeHHEe KOA(PUIMEHTA €3 JUI MaruCTPAIbHBIX U PACIPEACIUTEIbHBIX TEIUIOBBIX CETEH
cienyer npuHUMarth paBHbIM 0,88 ¢ TEMIOBBIMU TyHKTaMHU, 000PYI0BaHHBIMU JIEBATOPHBIMU
y3JaMH; ¢ TEIUIOBBIMH ITYHKTaMH, 000pYJOBaHHBIMU HAaCOCAMU CMEILEHUS C PEryJIUpPyEMbIM
AJIEKTPOIPUBOJIOM, 3HaUEHHE KOAPPUIIMEHTA €3 JOIYCKAETCSI IPUHUMATh PaBHBIM 1;

') 3HaueHue Ko3(ppuumenTta y4 A ASHCTBYIOIIEr0 LEHTPAIM30BAHHOTO WUJIU JIOKAJIBHOTO
HCTOYHUKA TEIUIOTHI CIEAYET NMPUHUMATh N0 IKCILTyaTal[MOHHBIM JAHHBIM; IPU OTCYTCTBUU
9TUX JaHHBIX - NMPUHUMAIOT 0 3KCIIEPTHOW OLIEHKE ITyTeM OOCJIeI0BaHUS TEXHHUUYECKOIO
COCTOSIHUSI OCHOBHOTO U BCIIOMOI'aTE€JIbHOTO 000pY/I0BaHMS;

n) 3HaueHue Kod(dduiMeHTa €4 cileayeT NPUHHMATh B 3aBUCUMOCTH OT CTENEHU
obecrnieueHus KOJIMYECTBEHHO-Kau€CTBEHHOTO peryiupoBaHus o0opynoBaHus
LEHTPATN30BaHHOTO WJIH JIOKAJIBHOTO UCTOYHHUKA TETIJIOTHI PaBHBIM:

1 - mpu nosiHOM aBTOMATU3aLMK KOTEIBHON U 00eCcTIeYeHNH KOJIMUECTBEHHO-Kau€CTBEHHOTO
peryinupoBaHus;

He 6onee 0,8 - mpu oOecrieueHn TOIbKO KaUeCTBEHHOTO PEryJINpOBaHUs.

7.6 IIpu OTCYTCTBHH JaHHBIX O CHCTEMAaX TEIUIOCHAOKEHNU S K03()(OUITMEHT YJHEPTreTHUECKOM
3¢ EKTUBHOCTH MPHHUMAIOT PABHBIM: Edes = 0,5 - TPH O IKITIOYCHHUH 3aHHS K CYITIECTBYIOIIEH
CHUCTEME IEHTPATU30BAHHOTO TEIUIOCHAOKEHUS; €des = 0,85 - mpu MoJKITIOYCHUH 3/1aHUS K
ABTOHOMHO KPBIIITHOW HIT MOJYJIbHOM KOTEIHHOM Ha Ta3e; €des = 0,35 - mpu crarmonapHoM
ANIEKTPOOTOIUIEHUH; Edes = | TTPU MOJKIIOYEHUHU K TEIIJIOBBIM HACOCAM C JIEKTPOIIPUBOJAOM; Edes
= 0,65 - mpu NOIKITFOYSHUH 3/IaHHSI K TPOYUM CHCTEMaM TETUIOCHA0KEHUSI.

7.7 PacueTHas BelIMYMHA YAEIBHOTO pacxojia TEIJIOBOW 3HEPrHMHM Ha OTOIUIEHHE 3JaHHs
MOJKET OBbITb CHMXKEHA 3a CUET:

a) W3MEHEHUs OO0BEMHO-TUIAHWPOBOYHBIX PEIICHUN, OOCCIEUYMBAIONINX HAWMEHBIIIYIO
IUIOIIAJb HAPYKHBIX OIPaXKJIEHUH YMEHBIIEHUS YNCIAa HapyXHBIX YIJIOB, YBEJIWYECHUS
IIMPUHBI 3JaHUH, a TakKXKe MCIOJIb30BaHHUA OPHEHTAlMM U PALMOHAIBHON KOMIIOHOBKU
MHOTOCEKIMOHHBIX 3/1aHU;

0) CHIDKEHMS TUIOLIAId CBETOBBIX MPOEMOB >KMJIbIX 3JaHUHA JO MUHUMAJIbHO HEOOXO0IMMON
110 TpeOOBAHUSAM €CTECTBEHHOM OCBEILIEHHOCTH;

B) OJIOKMPOBAHUS 37aHUN ¢ 00eCIieYeHUEM HaIeKHOTO NIPUMbIKAHUS COCEIHUX 3/1aHUI;

I') yCTpOHCTBa TaMOYpHBIX TOMELEHUH 32 BXOAHBIMU JIBEPSMU;

1) BO3MOYKHOCTH pa3MeIeHUs 3JaHUuH ¢ MEpUIMOHAIBHON WITH OJTM3KOM K HEM OpUeHTaIneH
IIPOJ0JIBHOTO (acana;

€) MCIOJB30BaHUs 3(P(GEKTUBHBIX TEIUIOM3O0JSALMOHHBIX MAaTEpUAIOB M PallMOHAIBHOIO
pacIoIOKEHUs] UX B OTPAKAAOLIMX KOHCTPYKLMX, 0OecreuuBaroliero 0oJiee BBICOKYIO
TEIUIOTEXHUUYECKYI0 ~ OJHOPOJHOCTh M SKCIUIyaTalMOHHYIO  HAJEXKHOCTh  HapyXKHbIX
OrpaX/JIeHU#, a TaKKe TMOBBIIIECHUS CTENEeHU YIUIOTHEHHUsS CTBIKOB M IPUTBOPOB
OTKPBIBAIOLIUXCS 3JIEMEHTOB HAPYKHBIX OIPAKICHUMN;

) TOBBIIEHUS 3P PEKTUBHOCTH aBTOPETYIUPOBAHMSI CCTEM 00ecieueHHsI MUKPOKIMMAaTa,
npuMeHeHus! 3(p(PEeKTUBHBIX BUJOB OTONHUTENIBHBIX MPUOOPOB U 0o0Jiee PAaLMOHATIBHOTO HX
PacIoyoKeHus;

1) BbIOOPa 6osee 3(p(HhEeKTUBHBIX CHUCTEM TEIUIOCHAOKEHUS;

K) pa3MeLIeHUs OTONMUTEIbHbIX NPUOOPOB, Kak MpPaBUJIO, MOJ CBETONPOEMaMH H
TEII00TPAXKATEIBHOM TEIJIOU30JISILIMN MEKY HUIMHU M HapY>KHOW CTEHOU;

) yTHIIN3aLUU TEIUIOTHI yIAJIIeMOT0 BHYTPEHHET 0 BO3/lyXa U MOCTYIAOLIeH B IOMEIEHUE
COJIHEYHOM pajualyH.

7.8 Pe3ynbraThl pacuera TEIUIOOHEPreTHUECKUX MapaMeTpOB 3aHOCAT B SHEPreTUUECKUI
MacHOPT COIVIACHO pa3fieiy 18 HactosAuiero Coaa npaBuil.
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8 BBIBOP KOHCTPYKTUBHBIX PEINEHW, OGECIIEYUBAIOIINX
HEOBXOJIUMYIO TEILIO3AIIUTY 3JIAHAM

O01mas yacrob

8.1 HapyxHble OrpakAarouiie KOHCTPYKIMH JOJDKHBI OBITh 3aIPOCKTHPOBAHBI TAKUM
o0pa3om, 4TOOBI WX MPUBEICHHOC COMPOTHBICHHE Teruionepenade Ro' ObUIO HE MeHbIIe
HOPMHUPYEMOTO 3HAUECHUS Rreq, ONpEAEIIEMOro 10 MOKa3aTeNsAM «a» UIIH «B» pasjeia 6.

8.2 OnpexneneHrne HOPMUPYEMBIX 3HAUYEHHUH coryiacHO CHull 23-02 mMoKa3aHO Ha MpHMEpe

pacu€Tta TMPUBCACHHOTO COIPOTUBJIICHHUA TCILJIOIICPECAAUIC ¢acaﬂa KHJIOTO

NpUIIOKCHUHU K.

3JaHUs B

8.3 BbI00p TEMmI03aMUTHBIX CBOWMCTB OTPaXIAIOMIUX KOHCTPYKLIUH 10 HOPMHPYEMOMY
pacxoAy TEIJIOBOM SHEPrMU HAa OTOIUICHUE 3aHUs coriacHo CHull 23-02 Moka3zaH B IpuUMepax
TEIUIOPHEPTETUYECKUX PACYETOB YPOBHS TEIUIOBOM 3alUTHI B IPUJIOKEHUHN U.

8.4 PexoMeH1yeMble THIIBI TEXHHUECKUX PEHICHUH HAPYXHBIX CTeH (C y4eTOM TpeOoBaHUN
8.11 - 8.17) ¥ OKOH, YPOBHHU HX TEIUIO3AIIUTHI /I OCHOBHBIX CEIUTEOHBIX U MPOMBIIIIEHHBIX
30H Tepputopuu Poccuiickoit denepanuu npuBeieHbl B TabIUIax 4 U 5.

Tab6nuna 4 - YpoBHH TeNI103alUTHI PEKOMEHAYEeMbIX OIPaKAAIIIUX KOHCTPYKIHMI
HAPYKHBIX CTEH

M Conpotusinenue temnonepenade (Ry', M>-°C/BT) u obnacts
aTepua CTEHBI
npumeHenusi (Dg, °C-cyT) npyu KOHCTPYKTHBHOM PEIIEHHH CTEHBI
JIBYXCIIOWHBIE C | TPEXCIIOWHBIE C ¢ ¢ .
.| TCILNIOU30JIALIMOHHBI o o HeBeHTI/IHI/IpyeMO BCHTHHI/IpyeMOI/I
KOHCTP yKIUOHHBIH . HAPYXKHOW  |Teruonsomsiued| ., . .
i . it BO3ayIHON BO3/IYIIIHOM
TEIUIOM3ONIAILMEN|  TOCpETHHE N N
IPOCITOUKOM IPOCITOUKOM
Kuprnnasast Ienonomuctrpon 5,2/10850 4,3/8300 4,5/8850 4,15/7850
KJIaaKa MuHepanbHas Bata 4,7/9430 3,9/7150 4,1/7700 3,75/6700
XKene3oberon IenonomuctHpon 5,0/10300 3,75/6850 4,0/7430 3,6/6300
(rubkue CBsI3U, |MuHepasbHas BaTa 4 5/8850 3,4/5700 3,6/6300 3,25/5300
IITIOHKH)
Kepamsutoberon |I[TeHomoaucTupot 5,2/10850 4,0/7300 4,2/8000 3,85/7000
(rubkue CBsI3U, |MuHepaibHas BaTa 4,7/9430 3,6/6300 3,8/6850 3,45/5850
IITIOHKH)
Hepero (6pyc) IenononuctHpoIn 5,7/12280 5,8/12570 - 5,7/12280
MuHepanbHas Bata 5,2/10850 5,3/11140 - 5,2/10850
Ha  nepesstaaom|ITeHomonucTupon - 5,8/12570 5,5/11710 5,3/11140
Kapkace c|MuHepapHas BaTa - 5,2/10850 4,9/10000 4,7/9430
TOHKOJINCTOBLIMH
OOIIMBKAMM
Merammudeckue |[leHomonnypeTan - 5,1/10570 - -
OOIINMBKH
(coHmBUY)
Brnoku n3|Sgencrteiii 6eTOH 2,4/2850 - 2,6/3430 2,25/2430
SIYEHCTOro OeToHa
c KUPIUYHON
OOJINIIOBKOM
[Ipumeganue - B unmcnurene (mepex depToil) - OPHUEHTUPOBOYHBIC 3HAUCHHS IPUBEICHHOTO
COTIPOTHBIICHHUS TEIUIOTIEPEIaUe HAPY)KHOM CTEHBI, B 3HaAMEHaTele (3a 4epToii) - mpeebHbIe 3HAYEHHUS TPaIyco-
CYTOK OTOITMTEIHHOTO MEPHO/IA, TIPH KOTOPBIX MOKET OBITH TIPUMEHEHA TAHHAS KOHCTPYKIIUS CTEHBI.

Tabauuma 5 - YpPOBHM TeIJIO3ALIUTHI PEKOMEHIYeMbIX OKOH B /JepPeBSIHHBIX H
INIACTMACCOBBIX Mepernierax
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Conporusnenwue Tervtonepenade (Ru', M?-°C/Br)
u obnactb npuMenenus (Dy, °C-cyT) o THnam

OKOH
3anoyHeHNs CBETOIPOEMOB
C TBEPIBIM C MATKHAM
13 OOBIYHOTO
CEJICKTUBHBIM | CEJIEKTUBHBIM
CTeKIa

TTOKPBHITHEM MOKPBITHEM
OnHOKaMEPHBIH CTEKIIOMAKET B OMHAPHOM TIEpEIUIETe 0,38/3067 0,51/4800 0,56/5467
JIBOitHOE OCTEKJIEHUE B CIIAPEHHBIX MEPENIIETaX 0,4/3333 0,55/5333 -
JIBOitHOE OCTEKJIEHHUE B Pa3/IeIbHBIX MEPEIIeTax 0,44/3867 0,57/5600 -
JIByxKkaMepHBIIl CTEKJIONMakeT B OAMHApPHOM IIEepervieTre ¢
ME)KCTEKOJIBHBIM PACCTOSTHUEM:

8 MM 0,51/4800 - -

12 MM 0,54/5200 0,58/5733 0,68/7600
TpoitHOe OCTEKIICHHE B Pa3JIeIbHO-CIIAPEHHBIX MEePEIUIeTax 0,55/5333 0,60/6000 -
Crekio W OJHOKAMEpHBIH cTekimonaker B pasgenbHbix| 0,56/5467 0,65/7000 0,72/8800
neperierax
Crekio W JABYXKaMEpHbIA cTekiomaker B pasaensHbix| 0,68/7600 0,74/9600 0,81/12400
neperieTax
JIBa OTHOKaMEPHBIX CTEKJIONAKETa B CIAPEHHBIX MEPEIuieTax 0,7/8000 - -

JlBa oJHOKaMEpPHBIX CTEKJIONMAKeTa B pa3/ieibHbIX meperwierax | 0,74/9600 - -
YeTbIpe CTEKJIA B JIBYX CIIAPEHHBIX Neperuierax 0,8/12000 - -
I[Ipumeuanue - B uucnurene (mepex uepToi) - 3HAUCHHS MPUBEACHHOIO CONPOTHUBICHUS

Temionepenaye, B 3HaMeHatelne (3a 4epToil) - mpeenbHOe 3HAUCHHE IPalyCO-CyTOK OTOMUTENBLHOTO MEPHOIa,
IpY KOTOPOM IIPUMEHMMO 3aIOJIHEHHE CBETOMPOEMA.

8.5 Ilpum mNPOCKTUPOBAHWU TEIUIO3ANIUTHl 3JAaHUH PA3JIMYHOTO HA3HAYCHUS CJICAyeT
HpI/IMeHSITI), KakK HpaBI/IHO, TUIIOBBIC TCXHHUYCCKUEC pemeHI/m U U3OCInsA HOJ'IHOfI 3a1301101<0171
TOTOBHOCTH, B TOM WYHCJI€ KOHCTPYKIIMM KOMIUIEKTHOM TIOCTaBKH, CO CTaOWJIbHBIMHU
TEIUIOM30JISIIIMOHHBIMA ~ CBOWCTBaMH,  JIOCTUTAEMBIMH  TpUMEHEHHEM  3(PHEKTUBHBIX
TETUTON30JISIMOHHBIX MaTEPHUAJIOB ¢ MUHUMYMOM TEIUIONMPOBOAHBIX BKIFOYCHUN U CTBIKOBBIX
COEIMHEHUI B COYETAHWM C HAACKHOW T'MAPOU3OJISALMEH, HE JOMYCKAIOIIe MTPOHUKHOBEHUS
BJIard B XKUJKOW (paze W MaKCMMaJIbHO COKpAIIAONIel MPOHUKHOBEHHE BOJSHBIX IMAPOB B
TOJIIY TETUIOU30JISAIINH.

B3anMHOE pacmosioKeHHEe OTIEIBHBIX CJIOE€B OTPKIAIOIMUX KOHCTPYKIMH JAOJIKHO
Ccroco0OCTBOBATh BBICBIXaHUIO KOHCTPYKIIMK W MCKIIFOYAaTh BOBMOYKHOCTh HAKOIIJICHUS BJIard B
OTPaXKJACHUH B TIPOIIECCE IKCILTyaTalluH.

8.6 Orpaxnamiue KOHCTPYKIIMHM JOJDKHBI 00JIalaTh HEOOXOJUMOW IMPOYHOCTHIO,
JKECTKOCThI0, YCTOMYMBOCTBIO, JIOJITOBEYHOCTHIO, YAOBJIETBOPATH OOIIUM apXUTECKTYPHBIM,
IKCIUTyaTallAOHHBIM, CAHUTAPHO-TUTHEHUYECKUM TpeOoBaHUsM cooTBeTrcTBYyromux CHull u
CanlluH. B cOOpHBIX KOHCTPYKIHSX 0OCO0O€ BHHMaHHE JOJDKHO OBITH OOpalieHo Ha
MPOYHOCTD, )KECTKOCTh, I0JITOBEYHOCTh M T€PMETUYHOCTD COCAMHEHUH.

TpebGyeMyro cTeneHb H0ITOBEYHOCTH OTPaXAAIOIINX KOHCTPYKIIHI clieyeT oOecrneunBarhb
MPUMEHEHHEM MAaTEepUaOB, HWMEIOUIMX HaJUIekKAIIyl0 CTOHKOCTh (MOPO30CTOMKOCTS,
BIIArOCTOMKOCTh, OMOCTOMKOCTH, CTOMKOCTH NPOTHUB KOPPO3UH, BBICOKOM TEMIEpPaTyphl,
UUKIUYECKNX TEMIEepaTypHbIX KoJe0aHWH M JpYyrux pa3pylalolux BO3JICHCTBUIN
OKpY)KaloIleld cpeabl), a TakkKe COOTBETCTBYIOIIMMU KOHCTPYKTUBHBIMHU pEIICHUSMH,
MpeIyCMaTPUBAIOIIMMUA B ClIy4ae HEOOXOJUMOCTH CHEIHAbHYIO 3alUTy JIIEMEHTOB
KOHCTPYKIMH, BBITIOJHIEMBIX U3 HEIOCTATOYHO CTOMKUX MAaTEpUAJIOB.

8.7 Orpaxaaromue KOHCTPYKIMH CIeIyeT MPOEKTUPOBATh C MPUMEHEHUEM MAaTepUANIOB U
W3JIeNHi, anpoOMpPOBaHHBIX Ha MPAKTUKE M BHIMYCKAaeMbIX MO cTaHaaptam. [Ipu oTcyTcTBUM
CTaHJapTa Ha KaXKIbIH HOBBIN BUJ MaTepHalia WM W3JeNHs JOJKHBI ObITh pa3paboTaHbl U
YTBEPKJICHBI B YCTAHOBJIEHHOM MOPSIIKE TEXHUUECKHE CBUIETENHCTBA U MOJTYYEHBI PACUETHBIE
TEIUIOTEXHUYECKHUE TIOKa3aTeNIn MaTepuania CorjiacHo 5.3.1.

Orpaxaroiye KOHCTPYKINH JTOJDKHBI IPETyCMAaTPUBATHCS ¢ MUHUMAIbHBIM KOJTUYECTBOM
TUIIOPA3MEPOB U3JIETNI U BO3MOXKHOCThIO B3aMMO3aMEHAEMOCTH IPUMEHSAEMBIX FJIEMEHTOB.
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8.8 s obecneueHHs] JTyYIIMX SKCIUTYyaTallMOHHBIX XapaKTEPUCTHK B MHOTOCIOHHBIX
KOHCTPYKUMSAX 3JaHUM C TEmIoW CTOPOHBI CJeIyeT pacrnojaraTb CcJou OoJbIIel
TETUIOTIPOBOAHOCTH M C OOJBIINM COTPOTUBIICHUEM MapONPOHULIAHHUIO, YEM HAPY>KHBIE CIIOM.

[Ipu BEIOOpE MaTEepHANIOB AJISi HAPYKHBIX OTPAKIAIONIUX KOHCTPYKIMH CIEAYET OTIaBaTh
IIPEAIIOYTEHNE MECTHBIM CTPOUTEIbHBIM MaTEpUaiaMm.

[Ipn nmpoexTupoBaHMU 3[aHUN JUIsl TIOBBIIIEHUS NPEAEIOB OTHECTOMKOCTH M CHMXKEHUS
[IO)KapHOM  OMACHOCTH BHYTPEHHEM M  HApYy)KHOW IIOBEPXHOCTEH CTEH  CIIEIyeT
IIpelycMaTpuBaTh YCTPOICTBO OOJIMIIOBKY U3 HETOPIOYUX MAaTEPUATIOB UM IITYKATypKH, a JJIs
3alIUTHl OT BO3ACUCTBUS BIAard M aTMOC(EPHBIX OCAIKOB - IOMOJHHUTEIBHO OKPACKY
BOJIOYCTOWYHMBBIMHI COCTaBAMHU, BBIOMPAEMBIMH B 3aBUCHMOCTH OT MaTepHalla CTeH M YCIOBHMA
skcrutyaTanuu. Orpaxjaarouue KOHCTPYKIMHM, KOHTAKTHPYIOIIME C TPYHTOM, CIEAyeT
MPeI0OXPaHsITh OT TPYHTOBOM BJIarv IMyTeM YCTPOMCTBA TUAPOU3OJISALUY.

8.9 J1oAroBeYyHOCTh TETUIOM30ISIIIMOHHBIX KOHCTPYKIIMNA U MaTepHaJioB JOJDKHA OBITH OoJiee
25 neT; AOATOBEYHOCTh CMEHSIEMBIX YIUIOTHUTEINEH - OoJsiee 15 merT.

8.10 IIpu He0OXOAMMOCTH pa3MeIIeHHsI JKUIIBIX TIOMEIICHUH, CAaHy3JI0B U KyXOHb, OJIHA U3
CTEH KOTOPBIX BBIXO/IUT HA IBAKYyallMOHHYIO JIECTHUYHYIO KJIETKY 3-TO THUIIA, 3TY CTEHY CIEAYEeT
MIPOEKTUPOBATh KaK HAPYKHYIO.

Cmenwt

8.11 C TerutoTeXHUYeCKOH TOYKH 3PEHUS Pa3]IMIalOT TPH BUA HAPYKHBIX CTCH IO YHCITY
OCHOBHBIX CJIO€B: OJTHOCJIOMHBIE, IBYXCIOWHBIE U TPEXCIONHBIE.

OnHOCIIONWHBIE CTEHBI BBIMOIHIIOT U3 KOHCTPYKIIMOHHO-TETUIOM30JSIITUOHHBIX MaTepUaIoB
Y W3/IeTTMHA, COBMENIAIONTUX HECYIITUE U TETUIO3AIUTHBIC (DYHKIIUHU.

B TpexcinoiHBIX OTpakICHUSIX C 3aIIUTHBIMU CJIOSIMU HA TOYEUHBIX (THOKUX, IITIOHOYHBIX )
CBS3SIX PEKOMEHIYETCS MPUMEHSTh YTEIUIUTENb W3 MHHEpPAIbHOW BaThl, CTEKJIOBATHI WU
MIEHOMOJIUCTUPOJIA C TOJIIMHOM, YCTAaHABIMBAEMOM IO pacyeTy ¢ y4eTOM TEeIUIONPOBOIHBIX
BKJIIOUEHUH OT cBsi3el. B 3TUX orpaaeHusaX COOTHOIIEHUE TOJIIUH HapYKHBIX U BHYTPEHHUX
CJIOEB JIOJDKHO OBITH HE MeHee 1:1,25 mpu MUHMMAaTbHON TOJIITMHE HAPYKHOTO ciost SO MM.

B 1ByXclOWHBIX cTEHaxX MPEANOYTUTEIbHO PACIOJIOXKEHHE YTEIUTUTENS CHapyXH.
Hcnonb3yroTcst 1Ba BapuaHTa HApYKHOTO YTEIUIUTEINS: CUCTEMbl C HAPYXHBIM MOKPOBHBIM
cioeM 0e3 3a30pa U CUCTEMBI C BO3AYIIHBIM 3a30POM MEKy HapyKHBIM OOJIHIIOBOYHBIM CIIOEM
u yremuteneM. He pekoMeHyeTcsi MpUMEHSTh TEIUIOU30JISIUI0 ¢ BHYTPEHHEH CTOPOHBI U3-
3a BO3MOXHOTO HAKOIUIGHHS BJaru B TEIUIOM3OJSLMOHHOM CIIO€, OJHAaKO B cllyyae
HEO0OXOIMMOCTH TaKOTO MPUMEHEHUS MOBEPXHOCTh CO CTOPOHBI MOMEUICHUS J0JKHA UMETh
CILIOIITHOM M JOJITOBEYHBIN MapOU30JISAIIMOHHBIN CIOH.

8.12 Ilpu mpoeKTUpPOBaHMM CTEH W3 KUPIHYA U JPYTUX MEJIKOLITYYHBIX MaTepUalioB
clielyeT MaKCUMAaJIbHO MPUMEHSATh 00JerYeHHble KOHCTPYKIIUA B COYETAHUU C IUIMTAMU U3
3¢ GEeKTUBHBIX TEIIOU30JISIHOHHBIX MaTepUaoB.

CreHbl 37aHHUHM U3 KUPIIUYa U KEPAMUYECKUX KaMHEH, 32 UICKITFOUEHHUEM CTEH C BO3TYLITHBIMH
MPOCTIOMKAMH, a TaKXKe CTEHbI, OOJUIIOBAHHBIE KUPIUYOM, PEKOMEHYeTCSI MPOEKTUPOBATD,
KaK MPaBUJIO, C PACHIMBKOM IIBOB KIaaku 1o ¢acany. [Ipu npumeHeHnn kaMHe#l U3 MOpPUCTOI
KEepaMUKU PEKOMEHyeTCs MpeAyCcMaTpruBaTh OOIMIIOBOYHBIN CIOW U3 KMUPIIUYa C aHKepaMu U3
HEep>KaBeIoIleH CTaJId WIH U3 CTEKJIOMIACTHKA JIJIsl CBSI3KH C OCHOBHOM KIIaJIKOH.

8.13 Ilpu mpoeKTUpPOBAHHUU CTEH C HEBEHTUJIMPYEMBIMU BO3IYIIHBIMU MPOCIOUKAMHU
CJIelyeT PYKOBOJICTBOBATHCS CIECAYIOIIMMHU PEKOMEHAANSIMU:

- pa3Mep IPOCIONKHU IO BBICOTE JIOJKEH ObITh HEe OoJiee BBICOTHI dTaka U He Oojee 6 M,
paszMep no tommuHe - He MeHee 40 mMm (10 MM mpu YCTpOMCTBE OTpa)kaTeJIbHOU
TETUIOU30JISIIH )

- BOB3IYIIHBIC TPOCIONKU CIEAYyeT pa3AeisaTh DIIYXUMH AuadparMamMu U3 HETOPIOUUX
MaTepHaIoB Ha yYaCTKU pa3MepoM He Ooiee 3 M;

- BO3JAYIIHBIE MPOCIONKH pPEKOMEHIYeTCsl pacmoyiaraTh OJFKe K XOJOJHOW CTOpOHE
OTpaXKJACHHUSI.
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8.14 Tlpu mpoeKTUPOBAHUH CTE€H C BEHTHJIUPYEMOH BO3IYLIHOW MPOCIONKON (CTEHBI C
BEHTHJIMPYEMBIM (pacazioM) cielyeT pyKOBOJACTBOBAThCA CIEAYIOIIMMU PEKOMEHIAIMSIMH:

- BO3JYIIHAs MPOCIIOMKA JOJDKHA OBITH TOMIMHON He MeHee 60 u He Oonee 150 MM u ee
CJIEYET pa3MEIIaTh MEX1y HapyKHbIM CJIOEM U TEIJIOU30JIALMEN; CIelyeT IPelyCMaTpUBaTh
paccedykr BO3YIIHOTO MOTOKAa MO BBICOTE KaXIble TPHU O3Taxa U3 nep(opupoBaHHBIX
[IEPETOPOIOK;

- IpY pacyeTe NPUBEAECHHOIO COIIPOTUBIIEHUS TEIUIONEPEIaue COrIacHO pasieny 9 cleayeT
YUUTBIBATH BCE TEIUIOMPOBOIHBIE BKIIOUECHUS, BKIIIOUAsl KPEIIEKHbBIE JIEMEHTHI OOJIMIIOBKH H
TEIUTON30JIS UM,

- HApY KHBIH CIIOH CTEHBI IOJHKEH UMETh BEHTUJISIIIMOHHBIE OTBEPCTHS, CyMMapHast TUIOIA/1b
KOTOPHIX OMpeseNseTcs u3 pacdera 75 cM? Ha 20 M IIIOMANHN CTEH, BKIIIOYAs TIOMAb OKOH;

- HWKHHE (BEpXHHUE) BEHTHJISIIMOHHBIE OTBEPCTHS, KaK MPaBUIIO, CIEIyeT COBMEIIATh C
[OKOJISIMH (KapHHU3aMH), MPUYEM ISl HIDKHUX OTBEPCTHH TPEANOYTHTEIHHO COBMEUICHHE
(GyHKIUH BEHTUIISIIIAHA U OTBOJIA BIIATH;

- MPUMEHSATH KECTKHE TEIIOM3OJIAIMOHHBIE MaTepualbl IIOTHOCTRI0 He MeHee 80 - 90
KI/M°, HMEIOIIME Ha CTOpOHe, OOpaleHHOH K MpOCTIOiKe, BETPO- BO3LyXO3AIIUTHBIE
naponpoHunaemMbie mieHkn (Tuma «TaiiBex», «TeKTOTeH» WM aHaJOTHYHBIX MEMOpaHHBIX
TUIEHOK) WJIM KallIHPOBAHHBIE CTEKIOTKAHbBIO, JIN0O MpeIycCMaTprBaTh 00sS3aTENbHYIO 3aITUTY
MTOBEPXHOCTH TETIJIOU30JISIIH, OOpallieHHON K TPOCIIONKE, CTEKIIOCETKOM ¢ siuelikaMu He OoJiee
4x4 MM WM CTEKJIOTKAHBIO, MPUKPETUISS €€ K TEeIUIOM3O0JIAIIUN TIPY TTOMOIIN apMHPYIOIIeH
Macchl; HE CIeQyeT TPUMEHSATh TOpIOYHE  YTCIUIUTENH; TpPUMEHEHHE  MATKUX
TETUTOM30JISIIIHOHHBIX MAaTEPHAIIOB HE PEKOMEHTYEeTCS,

- TIPY UCTIOJTF30BaHUH B KAYE€CTBE HAPYKHOTO CIIOST OOJTUIIOBKY U3 TUTUT HCKYCCTBEHHBIX HITH
HATYpaJIbHBIX KaMHEW TOPU30HTAIBHBIC IIBHI JIOJDKHBI OBITH PACKPBITHI (HE JOJDKHBI
3aI0JIHATHCS YIJIOTHAIOLIMM MaTepHaIoM).

8.15 TemnoByr0 H3OJALMIO HAPYXHBIX CTEH CIEIYyeT MPOEKTUPOBATh HEMPEPHIBHOW B
IUIOCKOCTU (pacana 31aHus. Takue 3JIeMEHThl OrpaKICHUM, KaKk BHYTPEHHHE IEPErOpoaKH,
KOJIOHHBI, OaJIK{, BEHTWISALMOHHBIE KaHAJbl U JAPYTHe HE JOJDKHBI HapyllaTh LEIOCTHOCTU
CJIOS1 TETION30JIALUH. BO31yX0BOAbI, BEHTWIIALIMOHHBIE KaHAJBI U TPYObI, KOTOPbIE YACTUYHO
IPOXOAAT B TOJIE OrPaXJICHWH, cJexyeT pacrosiaraTb JO TEIJIOW IOBEPXHOCTH
terutonzosanuu. Cienyer o0ecnednuTs INIOTHOE MPHUMBIKAHHE TEMJIOU30JISLUU K CKBO3HBIM
TEIUIONPOBOJHBIM BKJIIOYEHUAM. lIpu 3TOM mIpHBEIEHHOE CONPOTUBIIEHHE TEIUIOIepenaye
CTE€H C TEIUIONPOBOJHBIMU BKIIIOYEHUSMHU JIOJDKHO OBITh HE MEHEe HOPMUPYEMbIX BEIUYMH
cornacHo CHull 23-02.

IIpy  npuMeHEHMM  HOBBIX  TEIUIOM3OJIALMOHHBIX ~ MaTe€pHajoB,  pacyeTHBIE
TEIUIOTEXHUUYECKUE XapaKTePUCTUKU KOTOPBIX HE IPHUBEIECHbI B INPWIOKEHUM [, 3TH
XapaKTepUCTUKHU CIIEAYeT IPUHHUMATh COIVIACHO TEIJIOTEXHUYECKUM MCIBITAaHUSAM IO
METOJUKE MNPUIOKEHHUS E, TPOBEIACHHBIM  aKKPEIUTOBAHHBIMH  HCHBITATEIbHBIMU
1a00paTOPHUSIMHU.

[Ipy npuMeHeHHH B Orpa)JAIOIIMX KOHCTPYKLHUSAX TOPIOUMX YTEIUIUTeNel OKOHHBIE U
Jpyrue MpoeMsl 1o MEPUMETPY clleayeT 00pamiIATh MojocaMu MUpHHOI He MeHee 200 MM U3
MHUHEpPaJOBATHOTO HErOpIOYEro YTEMIMTeNs ILIOTHOCThIO He MeHee 80 - 90 kr/m®. Dtu
KOHCTPYKLMH JI0JDKHBI UIMETh paspereHus ['ocnoxxapHai3opa K IpUMEHEHUIO.

8.16 Ilpm HaimMuuu B KOHCTPYKIHMHM TEMJIO3ALIUTHl TEIUIONPOBOJHBIX BKIIOUEHHH
HE00X0/AMMO YYUTHIBATh CIIEIYIOLIEE:

- HECKBO3HBIE BKJIIOUEHMs L€Ieco00pa3Ho pacronaraTh OJMkKe K TEIIOH CTOpOHE
OTpaX</IeHUS;

- B CKBO3HBIX, I'JIaBHBIM 00pa3oM, METAJUIMYECKUX BKIIOUEHHSX (MPOQUIIAX, CTEPIKHSX,
0osTax, OKOHHBIX paMax) ILeJaecoo0pa3HO MpeaycMaTpUBaTh BCTaBKU (Pa3pbIBbI MOCTHKOB
X0JI0/1a) M MaTepuasoB ¢ ko3dduuueHTom terionpoBogHocTH He Boiie 0,35 Bt/(m-°C).

8.17 IlpuseneHHOE CONpOTHBIEHUE Temonepenaue R,', M%°C/BT, 1 HapyKHBIX CTEH
ClleyeT OmpeNensaTh corjacHo CHull 23-02 a1 ¢acaga 3gaHus MO0 IS  OJHOTO
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MIPOMEKYTOYHOTO 3Tara ¢ y4eTOM OTKOCOB IIPOEMOB 0e3 ydeTa MX 3arlOoJHEHHI C MPOBEPKOI
yCIJIOBHSI HEBBINAJICHHS KOHACHCATa HA y4acTKaxX B 30HAX TEIIOMPOBOIHBIX BKIIOUCHHIA.

KoadduimeHT TEemIOTeXHHYECKONH OJHOPOJHOCTH I C  YY4ETOM TEIUIOTEXHUYECKHX
OJIHOPOJIHOCTH I OKOHHBIX OTKOCOB U NPHUMBIKAIOUIMX BHYTPEHHUX OTPAXKICHHUI
MIPOEKTUPYEMOM KOHCTPYKITUU JJISL:

- TaHeJIeN UHYCTPUAIBHOTO U3TOTOBJICHUS JOJIKEH OBbITh, KaK IIPABUIIO, HE MEHEE BEJTUYHH,
YCTaHOBJICHHBIX B TaOJIHIIE 6;

- JUISL CTEH KWJIBIX 3JJaHUM U3 KUPIHYA JIOJDKEH ObITh, KaK MpaBuiio, He MeHee 0,74 npu
tommuHe cteHbl 510 MM, 0,69 - mpu Tommuue ctensl 640 mm u 0,64 - ipu TomuHe crens 780
MM.

Ecnu B mpoektupyeMoii KOHCTPYKIUH OTPaKJACHUS TOCTUTHYTh PEKOMEHIYEMbIX BEIMYUH
I' HE YJIaeTCsl, TO TaKyI0 KOHCTPYKIIMIO TPUMEHATH HE CIIEAYeT.

Tabnuma 6 - MuHUMaJbHO JONYCTHMBbIe 3HadYeHHs Kod(pPuumeHra
TeMJIOTeXHNYeCKOoM OJHOPOIHOCTH JJIsA KOHCprKHI/Iﬁ HHAYCTPHUAJIBHOI'0 U3rOTOBJICHUSA
Ne .. Orpaxxaromas KOHCTPYKIHS Koapdunment r
1 U3 o1HOCIOMHBIX J1ErKOOECTOHHBIX TTaHENIeN 0,90
2 U3 nerkoOeTOHHBIX MaHEesIeH ¢ TePMOBKIIA IbIIIAMH 0,75
3 N3 TpexcioiHbIX Kene300eTOHHBIX MaHened ¢ A((GEKTUBHBIM YTEIUIUTENEM MU 0,70
THOKUMH CBS3SIMU
4 N3 TpexcioiHbIX Kene300eTOHHBIX MaHenedl ¢ A((GEKTUBHBIM YTEIUIUTENEM MU 0,60
KeJIe300€TOHHBIMY [ITIOHKaMU HJIM pedpaMi U3 KepaM3UTo0eTOHa
5 W3 TpeXcloMHBIX JKelne300€TOHHBIX MaHeNled ¢ 3(GEKTHUBHBIM YTCIUIUTEIEM H 0,50
XKeJIe300€TOHHBIMU pedpaMu
6 N3 TpexCcoiHBIX METaNTMueCKuX NaHelnei ¢ 3(heKTUBHBIM yTeIuTeneM 0,75
7 U3 TpexcioiiHbIX acOecTOIEMEHTHBIX MaHesel ¢ 3(QEKTUBHBIM YTEIUTUTENEM 0,70

Kpovuuu, yepoaxu, nokpvimus, mancapovl

8.18 IlokpbITusi >KMJIBIX W OOIIECTBEHHBIX 3JaHUH MOTYT OBITH OecuepaauyHbIMU
(COBMEIIIEHHBIMU) W pPa3/eiIbHONW KOHCTPYKIIMH, BEPXHEEC W HIDKHEEC IMEePEKPBITUS KOTOPOI
0o0pa3yloT depJadyHOe TPOCTPAHCTBO, M B 3aBUCUMOCTH OT CHoco0a  ymajacHHS
BEHTUJISIIIAOHHOTO BO3/IyXa OHO MOKET OBITh XOJIOJHBIM HIIH TCIUIBIM.

Kpeili ¢ XOJOTHBIM YepAaKoM pa3pemiacTcsl MPUMEHSITh B KHIIBIX 3IaHHSX JIFOOOM
3TaXXHOCTH. KPBIIIU ¢ TEIUIBIM YepIakoM PEKOMEHIYETCs MIPUMEHSTh B 3IaHUAX 6 dTaKed U
Oouee.

8.19 B kpelme ¢ XOJOJHBIM YEPJAKOM BHYTPEHHEE IPOCTPAHCTBO  JOJHKHO
BEHTHUJIMPOBATHCS HAPY)KHBIM BO3yXOM 4Yepe3 CICIUaIbHbIC OTBEPCTHS B CTCHAX, IUIOIIAh
CCUCHHUS KOTOPBIX IPH XKEJIe300€TOHHOM IOKPBITUN WM CIUIOIIHOW CKAaTHOW KpOBJIEC W3
METAJUTHICCKUX WU APYTUX MaTePUaIoB JI0DKHA ObITh He MeHee 0,001 1utormaay nepeKphITHSL.
[Ipu ckaTHOW KpOBJIE M3 HITYYHBIX MaTepUAIOB (2COECTOLIEMEHTHBIX JIUCTOB, YCPEIHIIbI)
4yepJadHoe IMPOCTPAHCTBO BEHTHIMPYETCS 4Yepe3 3a30pbl MEXKIY €ro JHCTaMH, IO3TOMY
BEHTHJISIIUOHHBIC OTBEPCTHUS JIOMYCKACTCS HE MIPEyCMaTPUBATh.

8.20 IIpu KkpsllIe ¢ XOJOJHBIM YEPAAKOM TEIJIOU3OJISAIUS YKIAIIBACTCS 10 YepAaAdYHOMY
MEePEKPHITUIO. TEerION30JSIIUMOHHBIA CIION 1O TIEPUMETPY uYepJlaka Ha IIUPUHY HE MEeHee 1 M
PEKOMEHIyeTCs 3alllUIIaTh OT YBIAKHCHUS. BEHTHISAIMOHHBIC IIAXThI M BBITSHKKH
KaHaJU3alMOHHBIX CTOSKOB IMPH XOJIOJHOM YepJaKe C BBITYCKOM BO3JyXa HapyXy JOJKHBI
OBITh YTEIUICHBI BBIIIE YePAaYHOTO MEPEKPHITHUS.

8.21 B kpblllie ¢ TEMIbIM YepAaKOM YepJadyHOEe MPOCTPAHCTBO, MMEIOIIEE YTEIICHHBIE
Hapy)XHbIE CTEHbI M yTEIUICHHOE KPOBEIHHOE MOKPBITHE, 000TPEBACTCS TEIUIBIM BO3IAYXOM,
KOTOPBI MOCTYMAET U3 BBITSHKHOW BEHTUIISAIMH 1oMa. J{71s yaaneHus: Bo3iyXa U3 4epI1aqHoro
MIPOCTPAHCTBA CJENYeT MPeIyCMaTPUBATh BBITSHKHBIC IIAXTHI TIO0 OJTHOM Ha Ka)IYHO CEKIIHIO.
UYepnauHoe MPOCTPAHCTBO CIEAYET MOCEKIMOHHO pa3leNUTh CTEHAMHM Ha W30JHpPOBaHHBIC
oTcekH. JIBepHbIe TPOEMBI B CTEHaX, OOECHEUYMBAIONIME CKBO3HOW MPOXOJ IO YeplaKy,
JOJIKHBI UMETH YILIOTHEHHBIE TIPUTBOPEI.
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8.22 [1AuUThI MOKPHITHS TEIUIOTO YepAaKa Mpu 0e3pyIOHHOH KPOBJIE TOJKHBI HMETh BEPXHHM
KpOBEJbHBIH Cclloi He MeHee 40 MM U3 IIOTHOTO OeToHa M 00pTOBBIE pedpa BbicoTol 100 MM.
[1nuTHl peKkoMeHyeTCs IPOEKTUPOBATH IBYXCIOWHBIMU, B TOM YHUCJIE C TEIUION30JIALIMOHHBIMU
BKJIQJIbILIIAMH.

[InuTBl TOKPHITUS TEIUIONO 4YepAaka IO PYJIOHHYIO KpOBIIIO PEKOMEHIyeTCs
MIPOEKTUPOBATH OJJHOCIOWHBIMH U3 JIETKOTO OETOHA, B TOM YHCJIE C TEPMOBKJIABIIIAMH, WIH
TPEXCIONHBIMHU.

8.23 becuepmaunble TOKPBHITUS  (COBMEIIEHHBIE KpBIIMIM) MOTYT  YCTpamBaTbCs
HEBEHTHJIIPYEMBIMH W BEHTWIMPYEeMBbIMH. HeBeHTWIHMpyeMble TMOKPBITHS — CIIEAyeT
npeaycMaTpuBaTh B TEX CIy4asX, KOTJa B KOHCTPYKIHMH MOKPBITHSA ITyTEM NPUMEHEHUS
MapOU30JISIUN U APYIrUX MEPONPHUSATHM HCKIOYAETCS HEAOMYCTUMOE BIIArOHAKOIUICHUE B
XOJIOHBIM TNepuoJ roaa. BeHTuiaupyeMble MOKpPBITHS HAUIEKUT MpeaycMaTpuBaTh B TeX
Cllydasix, KOrJa KOHCTPYKTHUBHBIE MEphl HE O00ECIEeYMBAIOT HOPMAJIBHOTO BIIAXKHOCTHOTO
COCTOSIHUSI KOHCTPYKIIMIA.

B kunplx M OOIIECTBEHHBIX 3/aHUSX PEKOMEHIYETCS NPUMEHEHHE BEHTHIIMPYEMBIX
COBMEIICHHBIX KPHIIII.

8.24 PexomeHmyemass KOHCTPYKIHUSI OecuepJadyHOTO (COBMEIIEHHOTO) BEHTHIIMPYEMOTO
MOKPBITUS KPBILIN MOXKET COJIEPKATh CIEIYIOIINE CIOU, CUUTasl OT HUKHEHN MOBEPXHOCTH:

- Hecylasi KOHCTPYKIUS;

- TAPOU3OJUPYIOIIUHN CITOH;

- TEIJIOU30JUPYIOIINHN CIIOH;

- BEHTWJIMpYyeMas MpOoCIIoiika, CyKalas JUisl yJaleHnus Biard U3 KOHCTPYKIIMH TOKPBITHS
WM JUTSL €70 OXJIaXKICHUS;

- OCHOBaHME MOJ THUIPOM3OJSIIMIO (CTSHKKA WM KpOBENIbHAS IUIMTA TPHU  ILIEIEBBIX
BEHTUJIMPYEMBIX MTPOCIONKAX);

- MHOTOCJIOWHBIA TUIPOU3OTUPYIONIUN KPOBEIBHBIN KOBEP.

BonokHuCTBIE TETIOU30SIUOHHBIE MAaTepHalibl B BEHTUIMPYEMbIX MOKPBITUSAX TOJIKHBI
ObITh 3allMIIEHBl OT BO3JACHCTBUS BEHTUJIUPYEMOIO BO3[yXa MapONPOHHUIIAEMBIMU
MJICHOYHBIMU TOKPBITHSIMH.

8.25 Ocymarorue BO3AYyIIHBIE MPOCIOWKM W KaHAJIBI CIEAyeT pacrojaratb Hal
TEIUIOU30JISIIUEN WM B BEpXHEH 30HE mocieaHell. MUHMMaIbHbIA pa3Mep MOMEePEYHOro
CEUEHHUsl ATHX IPOCIOEK He JOobkeH ObiTh MeHee 40 mm. [IpuTouHBIE OTBEpCTHUS CENyET
yCcTpauBaTh B KQpPHU3HOM YaCTH, a BBITSDKHBIE - C TIPOTHUBOIMOJIOKHONW CTOPOHBI 3/IaHUS WU B
KoHbke. CyMMapHOE ceueHue Kak MPUTOYHBIX, TaK U BBITSDKHBIX OTBEPCTUN PEKOMEHIyeTCs
HazHayatb B nipeaenax 0,002 - 0,001 oT ropu3oHTAIBLHON MPOSKIIUHU HOKPBITHSL.

Cseemonpo3spaunvle oepadicoaroujue KOHCMpPYKYuu

8.26 3amoyiHeHHe CBETONPOEMOB 3[JaHU BBINOJIHACTCA B 3aBUCUMOCTH OT I'paJlyco-CYTOK
OTONUTEIBHOTO IEpUuoJa B BHUJAE JBYXCIOMHOTO, TPEXCIOWHOTO MM YETHIPEXCIOWHOTO
OCTEeKJICHHS (CTEKJIOMAKeTOB MM OTAENBHBIX CTEKOJ), 3aKPeIIsieMOro B IeperuvieTax M3
MaJIOTEIUIONPOBOJHBIX MaTepuanoB. JlIsi MOBBIICHHUS TEIUIO3AIIUTH OKOH C OTAEIbHBIMHU
CTEKJIaMU PEKOMEHYETCSl TIPUMEHEHHE CTEKOJI C TBEPABIM CEIeKTUBHBIM TOKpbITHEM (K-
crexino). HeoOXoauMbIM yCIIOBHEM TPUMEHEHHs 3allOJIHEHHH CBETOBBIX IIPOEMOB B
NPOCKTUPYEMBIX 3JIaHMUAX SBJSIETCS HalIW4YMe CepTU(HKATa COOTBETCTBHSI CHUCTEMBI
cepruduranun I'OCT P Ha BbIOpaHHYIO CBETONPO3PAuYHYIO KOHCTPYKLHUIO (OKOHHBIHA OJIOK,
3€HUTHBIN (OHApPb, MAHCAPIHBII OKOHHBIH OJOK).

8.27 Oxonuble 610KM U OankoHHbIe ABepu (IOCT 23166, TOCT 24700, TOCT 30674) crneayeT
pa3MmelaTh B OKOHHOM IpoeMe Ha IiyOuHy oOpamusromieil «uetBeptu» (50 - 120 mm) ot
IUIOCKOCTH  (pacafa  TEMJIOTEXHWYECKH  OJHOPOJHOM  CTEHbl MM IOCEpeuHe
TEIUIOM30JISIIMOHHOTO CJIOSI B MHOTOCJIOMHBIX KOHCTPYKIMAX CTEH. Pa3meleHre OKOHHOTO
O67m0oka ¥ OAJIKOHHOW JBEpU MO TOJIIIMHE CTEHbl PEKOMEHJyeTCs IPOBEPSATh IO pacyery
TEeMIIepaTypHBIX IMOJIeH U3 YCIOBHs HEBBINAJCHUS KOHJEHCATa Ha BHYTPEHHEH MOBEPXHOCTH
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OTKOCOB TIpoeMa. Y3el NPUMBIKAHUS OKOHHOTO OJIOKa K CTEHOBOMY IIPOEMY CIeIyeT
BBITIOJIHATE coriacHO I'OCT 30971. OKOHHBIE OJOKH CIIEAYeT 3aKpeIuisiTh Ha 0ojiee MPOYHOM
CJIO€ CTEHBI.

[Ipu BEIOOPE OKOH M OAJIKOHHBIX JBEPEH ClelyeT OTAaBaTh MPEANOYTCHUE KOHCTPYKIIHSIM,
UMEIOIIUM 110 mupuHe He MeHee 90 MM kopoOku. Pexomenayemas mupuaa kopooku 100 - 120
MM.

8.28 3amonHeHne 3a30pOB B MPUMBIKAHUSAX OKOH U OAKOHHBIX JBEpEd K KOHCTPYKIHUSM
HapyXHBIX CTCH PEKOMEHAYETCSI NPOSKTUPOBATh C TMPUMEHEHHEM BCICHUBAIOIIMXCS
CHHTETHYECKUX MaTepuanoB. Bce MpUTBOPHI OKOH M OaTKOHHBIX JIBEPEH MOJKHBI COJEPIKAThH
VIUIOTHUTENIbHBIE TPOKIAAKH (HE MeHee JBYX) M3 CHJIMKOHOBBIX MAaTEpHAIIOB WM
MOPO30CTOMKOW PE3UHBL. YCTaHOBKY CTEKOJ CIEAyeT IPOU3BOJAUTH C INPUMEHEHHEM
CHWJIMKOHOBBIX MaCTHK.

JlorryckaeTcsi MpUMEHEHHE BYXCIOWHOTO OCTEKJICHUSI BMECTO TPEXCIOWHOTO IS OKOH H
OATKOHHBIX JIBEpEH, BBIXOIAIINX BHYTPh OCTEKICHHBIX JIO KU,

8.29 C muenprio opraHmzanmuud TpeOyeMOTO BO3IyXOOOMEHa CJenyeT NpeaycMaTpuBaTh
(OpPTOYKMH B BEpPXHEW YaCTH OKOH, CICIHAIbHBIC MPUTOYHBIC OTBEpCTHs (KIamaHbl) B
OTPaXIAIONINX KOHCTPYKIHSX, IIEJIeBble MPUTOYHBIE YCTPOHCTBA B IEPEIIETaX OKOH WIIH
paMax, BO3AyXOIIPOHHUIIAEMbIE IPUTBOPHI  COIJIACHO Hopmam  CHull 23-02. Bce
BO3JIyXOTIPUTOYHBIC YCTPOUCTBA JTOJDKHBI OBITH PETyITHPYEMBIMHU.

8.30 Ilpm pa3paboTke 0O0BEMHO-TUIAHMPOBOYHBIX PEIICHUH MPOEKTOB 3IaHUHN CIIEAyeT
n30eraTh OJJHOBPEMEHHOTO pa3MeIeHHsI OKOH 10 00eUM HapY)KHBIM CTEHAM YTJIOBBIX KOMHAT.
B momemenusx riyOuHoi 0Oosiee 6 M HEOOXOAMMO MpeaycMaTpUBaTh JIBYXCTOpPOHHee (Ha
MIPOTHBOIIOJIOKHBIX CTEHAX) WIIH YTIIOBOE PACTIOIOKEHNE OKOH.

8.31 3amosHEeHWE CBETONMPOEMOB B MAHCAPJHBIX KOHCTPYKIMSX BBITIONHSIIOT B JIBYX
BapUaHTax:

- B INIOCKOCTH ITOKPBITHUSA - OKOHHBIMU Osoxkamu 110 TOCT 30734;

- YCTPOMCTBOM JIIOKApEH, B KOTOPBIX BEPTHKAIHLHO MOHTHPYIOT OKOHHBIE Osoku u3 [IBX u
B JICPEBSIHHBIX MEperieTax.

8.32 Ilpm ycTpoiicTBe MaHCApIHBIX OKOH CIIEyeT MpeaycMaTpuBaTh HAJISKHYIO B
SKCIUTyaTaIMH THAPOU30IISIUIO IPUMBIKAHUS KPOBIIM K OKOHHOMY 0J10KY. [1110CcKOCTH OTKOCOB
HAKJIOHHBIX CBETOMPOEMOB B MAHCAP/IHBIX 3TaKaX CJIEAYET MPOECKTUPOBATH MO yriioMm 135° k
MMOBEPXHOCTU OCTEKJICHHUS.

8.33 B 3aBucumMocTH OT Ha3HA4YCHHUs 3CHUTHbIE (OHAPHU BBIMIOJHIIOT TIYXUMUA U
OTKpbIBatomuMucs. B rmyxux  QoHapsx  HajeKHee  BBINOJHACTCS  IPUMBIKAaHUE
CBETOMPOITYCKAIOLIETO 3alojHEHUs] K OMOpHOMY cTakaHy. OTKpbIBalOIIUEcs 3€HUTHbBIC
(dhoHapu npeaHa3HAYCHBI 711 BEHTWISLUYU MIOMEIICHUHN, a TaK)Ke 7S IbIMOYIaJIeHUs BO BpeMsl
ro>xapa.

8.34 O6muMH IeMEeHTaMU 3eHUTHBIX (hOHAPEH, TPUMEHSIEMBIX B OOIIICCTBEHHBIX 3/1aHHSIX,
SIBJIIOTCSI CBETOIPOITYCKAIOIIEE 3alOJHEHHE, OMOPHBIA CTaKaH, MEXaHU3Mbl OTKPBIBAHMUSL
Ceetormnponyckaroiiiee 3arnoJIHeHHe MOXKET ObITh BBIMIOJTHEHO B BUJE MHOTOCIOMHBIX KYIOJIOB
1 000JI0YEK M3 OPraHUYEeCKOr0 M CUIMKATHOTO CTEKJa, CTeKIomakeToB. OMOpHBbIE CTaKaHbI
W3TOTOBJISIIOT W3 JIMCTOBOW CTajiM, XOJIOJAHOTHYTBIX M CTalbHBIX Mpoduieil, a Takke u3
kKenne300eToHa, KepamM3uToOeToHa, acOecTolleMeHTa U APYruX MaTepuaioB M YTEIUISIIOT
3¢ GEeKTUBHBIMUA  TETJIOW3OJSIMOHHBIME ~ MaTepuanamu. (CTakaHbl yCTaHAaBIUBAIOT —TIO
MEePUMETPY CBETONMPOEMOB B TMOKPBHITUAX 3MaHUi. OTKpbIBaeMble 3€HUTHBIE (HOHApH,
UCIOJIb3yeMble sl JbIMOYAANieHUs, OJDKHBI MMETh aBTOMATHUECKOE U JAMCTAHIIMOHHOE
yIpaBJICHHE.

8.35 DreMeHThI CBETOMPOIYCKAIOMIETO 3allOJIHEHHUS 3aKPeIUISIOT B KOHCTPYKIMHU (poHaps
yepes ynpyrue npoKIaKy U3 JIMCTOBOW PE3UHBI, PE3MHOBBIX PO (e, mopou3oa, TepHHTa,
a MecTa MPUMBIKaHUS TePMETU3UPYIOT CHEIHATbHBIMU T€PMETUKAMH.

9 METOJIUKA MPOEKTUPOBAHUA TEILJIOBOM 3AIIIUTHI 3JAHUIA
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[locne ompeneneHuss HOPMHUPYEMBIX 3HAYEHHM CONpPOTUBIIEHMs Teruionepenaye Rreq IO
MOKA3aTeIsIM «a» JIM00 «B» COTIacHO CHull 23-02 BBIMOIHSAIOT POSKTUPOBAHUE OTPAYKIAOIINX
KOHCTpyKUUH. [Ipu 3TOM paccUMTHIBAIOT IPUBEACHHOE COIPOTUBIICHUE TEILIONEpenaye,
NpPUHUMAs pacyeTHble 3HAa4YeHUs KOd(D(UIMEHTAa TEIUIONMPOBOJHOCTH B  YCIOBHUSX
sKcrutyatauu A uinu b. 9To conpoTuBieHre TOHKHO OBITh HE HU)KE HOPMUPYEMOTO 3HAUEHUS,
OTPEJIENIEHHOTO 10 MOKAa3aTeNsIM «a» oo «B». [IpoBepsroT orpaxaaroonine KOHCTPYKLUUN Ha
obecrieyeHre KOM(OPTHBIX YCIOBUN B CMEIIEHUAX M HA HEBBINAJCHNE KOHACHCATa B MECTax
TEIIONPOBOIHBIX BKIOUEHUN COTIacHO MOKA3aTeNo «0».

B cooTrBerctBuM ¢ pazaenom S5 CHull 23-02 Hapy»KHBIE OIpakIal0IIHe KOHCTPYKIUH 31aHAN
JOJKHBI YIIOBJIETBOPSATH:

- HOpPMHUPYEMOMY CONPOTHBIICHUIO Terionepenade Rreq Ui OAHOPOIHBIX KOHCTPYKLMI
Hapy)XHOTO OTpaXkIeHHsl - 1Mo Ro, JI1 HEOJHOPOJIHBIX KOHCTPYKLUUH - MO IPUBEIECHHOMY
COIIPOTHBJIEHHIO Terutonepenaue Ro'; mpu 3ToM I0IDKHO cobromaThes yemosre Ro (wau Ro") >
Rreq;

- pacyeTHOMY TemneparypHomy nepenaay Ato Mexay TeMneparypoil BHyTPEHHETO BO3/1yXa
Y TEMIIEPATYpPOU BHYTPEHHEN TOBEPXHOCTH OTPAXKIAIOIIEH KOHCTPYKIUHU, ONPEIEIIEMOMY 110
¢dopmyne (4) CHull 23-02; mpu STOM pacUETHBIM TeMIlepaTypHBIM mepenan HE I0JDKEH
MPEBBIIIATh HOPMUPYEMBIX BEIMUUH Aly, YCTAHOBJICHHBIX B Ta0OnuIe 5 CHull 23-02;

- MUHUMAaJbHOW TeMIlepaType, PAaBHOM TemIeparype TOYKM pPOChl tq MpH pacyeTHBIX
YCIOBUSIX BHYTPH IIOMEIIEHHMS HAa BCEX Y4YacTKaX BHYTPEHHEW IOBEPXHOCTH HApPYKHBIX
OTpaKJIEHUI C TEeMIIEpPAaTypaMH Tint; IPU 3TOM JOJKHO COOIOATHCS YCIOBUE Tint = L.

[MpuBeneHHoe compoTuBieHue Temionepenade R'o sl HApYKHBIX CTE€H CJEIyeT
paccuuThIBaTh Ui Qacana 34aHUsl JTUOO0 I OJHOTO MPOMEXKYTOYHOIO 3TaXka € Y4eTOM
OTKOCOB MpOeMOB 0e3 y4yeTa MX 3aloJHEHMH C TMPOBEPKON YCIOBUS Ha HEBBIMAJIEHUE
KOH/JIEHCATa Ha y4acTKaX B 30HaX TEIJIONPOBOJIHBIX BKIIOUEHUM.

[IpoBoaAT creyromue pacyeTHO-MPOEKTHBIE ONEPALIUN:

a) ONPENEINAIOT YCIOBUS SKCIUTyaTallMM OrPa)KIAIOUIUX KOHCTPYKIMI B 3aBUCUMOCTH OT
BJI&KHOCTHOTO PEXHMMa MOMEIICHUM U 30HBI BJIAXXHOCTH PAiOHA CTPOUTENHCTBA COTJIACHO
CHulII 23-02 ¥ yCTaHABJIMBAIOT B 3aBUCUMOCTH OT YCJIOBUM dKCIUTyaTanuu A win b pacuetHeie
TEIUIOTEXHUYECKUE IIOKA3aTENN CTPOUTENBHBIX MAaTEpPUAIOB W H3ACINN, NMPUMEHEHHBIX B
IIPOEKTE COrJIACHO JAaHHBIM, IIPUBEIACHHBIM B IIPWIOKEHNUU [l

0) A TEIIOTEXHUYECKH HEOJHOPOAHBIX HAPYKHBIX OTPAXJAIOIIUX KOHCTPYKIUH,
COAEpXKAIUX  YIUIBI, IIPOEMBI, COCAMHUTEIBHBIE JJIEMEHTbl MEXAY  HapyKHBIMU
OOJMIIOBOYHBIMU CJOAMU (pedpa, HIMOHKH, CTEP)KHEBBIE CBSI3M), CKBO3HBbIE M HECKBO3HBIC
TEIUIONPOBOIHBIE BKJIIOYEHHUS, OCYUIECTBIISIOT TEIUIOTEXHUYECKUH pacueT BBIOpPaHHBIX
KOHCTPYKTUBHBIX PELICHUN HAa OCHOBE pacyeTa TeMIEepaTypHbIX moJied. J[Ji1 MHOTOCIOMHBIX
OTpaXJICHUN BO3MOXHO ormpezeieHue R,” mo ¢opmysne (11) ¢ HCHOIb30BaHUEM pacyera
KodhduIMeHTa TEeIIOTeXHUYECKOW OAHOponHOCcTH I mo ¢dopmynam (12) u (14). Husa
MHOTOCIIOWHBIX ~ OTPXKICHUH ¢  METALIMYSCKUMH  OOJMIIOBOYHBIMH  CIOSIMH  Ro'
MPEAIIOYTUTEIIBHO OIIPEAENATh COIIAacHO 9.1.8;

B) MPHUBEICHHOE COMPOTHBICHHE Teronepenade Ro' CBETOMPO3pauyHbIX KOHCTPYKIIUI
NPUHUMAIOT MO  pe3yibTaTaM  CepTU(UKANMOHHBIX  HCIBITAHWNA,  MPOBEACHHBIX
aKKpeJAMTOBAHHBIMH UCTIIBITATENbHBIMU JabopaTtopusMu. [Ipu oTCYyTCTBHM JaHHBIX UCTIBITAHUIN
Ro" cBeTONpO3payHbIX KOHCTPYKIMHA BO3MOXKHO MPUHUMATB 110 MPUIIOKEHHIO JI;

I') TNpPHUBEAEHHOE COMPOTHUBIIEHUE TeIJoNepeaaye TeIIoro uepjaaka U TEeXIOJNOJbs
(mozBana) onpenensoT B COOTBETCTBUM € 9.2 U 9.3;

1) IPUBEACHHOE COMPOTHUBIIEHHE TeIIonepeaaye OrpakKaaoluX KOHCTPYKIMHA MO TPYHTY
Ro' paccunThiBarOT coracHo CHull 41-01.

9.1 HECBETOIIPO3PAYHBIE OI'PAKJAIOINUE KOHCTPYKIIUA
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9.1.1 Tepmuueckoe compoTusieue R, M2-°C/BT, OJHOPOJHOTO CIOS MHOTOCJIOMHOM
OTPAXKJAIOIIENH KOHCTPYKIIMH, a TAKXKE OJHOCIOMHOW OTpa)KJaroIIeil KOHCTPYKUUU CIEAYET
oTpeNeNsaTh o Gopmyie

R = 8/A, (6)

rIe O - TOJIIHUHA CIIOS, M;

A - pacyeTHbIi KO3(DOUIMEHT TEIUIONPOBOAHOCTH Marepuana cios, B1/(M-°C),
MPUHUMAEMBbI COrIacHO 5.3.

TepMudeckoe CONPOTHBIEHHE OTPaXAAloOmel KoHCTpykmmu Ry, M%-°C/Bt, ¢
MOCIIEIOBATEIHLHO PACIIONOKEHHBIMH OJHOPOIHBIMU CIIOSIMH CIIETYET OTPEACIATh KaK CyMMY
TEPMUYECKHUX COIPOTHUBIICHUN OTACIHHBIX CIOEB

Rk =R1i+ Rz + ... + Ry + Ray, (7)
rae Ri, Ro, ... , Rn - TepMuueckuwe COMPOTUBICHUS OTACIBHBIX CIOEB OTPAXKIAOIICH
KoHCTpyKIH, M2-°C/BT, onpeensemsle 1o Gopmye (6);

Ral - TepMu4ecKkoe CONMpPOTUBICHUE 3aMKHYTOW BO3IYIIHOW MPOCIONKH, MPUHUMAEMOE 10
Tabuie 7.

Ta6nuna 7 - Tepmuyeckoe CONPOTHBJIEHHE 3AaMKHYTHIX BO3IYLIHBIX IPOCI0EK

TepMHYECKOe CONPOTUBJICHHE 3aMKHYTON BO3AYIHONH Npocoiku Ra i, M%°C/Br
o FOprBOHTaJ'ILHOﬁ IpH MOTOKE TEILTOTHI FOpHSOHTaJ’[LHOﬁ IpY TOTOKE TEILTIOTHI
TonmuHa BO3ayIIHON o
o CHH3Y BBEPX U BEPTHUKAJIILHOU CBEPXY BHU3
HPOCTONUKH, M =
MIPY TEeMIIEpaType BO3AyXa B IIPOCIIONKE
MOJIOKUTENILHOM OTpULIATEIIbHON MOJIOKUTENBHON OTPULIATEIIBHON
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
IIpumeuanue - llpu Hanuyuu Ha OXHOM MM OOEHX TMOBEPXHOCTSAX BO3AYIIHOW MPOCIONKH
TEIIO0TPAXKAIOIIECH aJIFOMIUHUEBOH (DOJIBIY TEPMHUIECKOE CONPOTUBIICHUE CISyeT YBEIMUYHUBATh B [Ba pasa.

9.1.2 ComportuBnenue Temionepenaaue Ro, m?-°C/Br, OJHOPOJIHOM OJHOCIIOMHOW WIN
MHOTOCJIOHHOW OTPaKJAIONICH KOHCTPYKIIMH C OJHOPOIHBIMH CJIOSMH WM OTPaXKIAroIen
KOHCTPYKIIMU B yIAJICHUU OT TEIUIOTEXHUYECKMX HEOJHOPOJHOCTEH HE MEHEEe YeM Ha JBE
TOJIIIUHBI OTPaXKIAIOIICH KOHCTPYKIIUHU CIIEYET OMPEICIIATh 10 GopMyIie

Ro = Rsi + Rk + Rse, (8)

rae Rsi = Vdtint, Qint - KO3QUIIHEHT TEIIOOTIaYM BHYTPEHHEH MOBEPXHOCTH OTPaXIAFOIIUX
KoHCTpyKuuii, Br/(M2-°C), npuauMaeMslii 1o Tabmuie 7 CHull 23-02;

Rse = 1/0text, Olext - KO3(DHUIMEHT TEIIOOTIaYM HAPYKHOM MOBEPXHOCTH OTPaKAaroIieit
KOHCTPYKIUH IS YCIOBUI XO0J0AHOTO mepuona, Br/(M%-°C), mpuHMMaeMblii o Tabmuue 8
Hacrosero CBoJia mpaBuJ;

Rk - To e, uTo U B popmyte (7).

[Ipn Hanuuuu B orpaxkaaromieil KOHCTPYKLUUU TPOCIONKH, BEHTHIUPYEMOUW HapyKHBIM
BO3JIyXOM:

a) CIOU KOHCTPYKIIMH, PACIHOJOKEHHBbIE MEKIY BO3IYLIHOW MPOCIOWKOW U HAPYKHOU
MOBEPXHOCTHIO, B TEIUIOTEXHUYECKOM pacueTe HE yUUTHIBAIOTCS;

0) Ha TIOBEPXHOCTH KOHCTPYKIHHU, OOpalleHHOW B CTOPOHY BEHTHIIUPYEMOU HApYKHBIM
BO3JIyXOM TIPOCJIONKH, ClelyeT MPUHUMATh KOIPPHUIMEHT TEMJIOO0TAAYN Oext paBHBIM 10,8
Br/(M2-°C).
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Tabnuna 8- KodddpuuueHT Tena100TAa4M HAPYKHOIM MOBEPXHOCTH Olext A5 YCJIOBHIH
XO0JI0JHOT'0 NIePHOJA

Ne o . Koaddumment termmoornaun
L apy)KHast IOBEPXHOCTh OIPaXKIAONINX KOHCTPYKITH et B/(M2-°C)

1 |HapyxHBIX CT€H, TIOKDBITHHA, MEPEKPHITHI HAA TMPOE3TaMU M HaJ 23
XONoAHbIMH (0€3 OrpakIaroluX CTEHOK) moanonbimMu B CeBepHOU
CTPOUTENILHO-KITUMATHYECKOM 30HE
2  |TlepexpwiTHit Hax XOTOAHBIMY [TOBAIAMHE, COOOIIAIOIIUMHUCS C HAPyKHBIM 17
BO3/YXOM; HEPEKPHITUI HaJ XOJIOMHBIMH (C OrPayKJAIOIMMU CTEHKAMU)
MOATIONBSIMA U XOJOAHBIMH STaxkaMu B CeBEpPHOM CTPOUTETBHO-
KIUMaTHICCKOH 30HE

3 |llepekpbITHii YepAaYHBIX M HaJX HEOTAIUIMBACMBIMH TIOJBATAMH CO 12
CBETOBBIMHU MIPOEMaMU B CTEHAX
4 |IlepekpbITHii HAJ HEOTAIUIMBAEMBIMU TO/IBAJIaMH 03 CBETOBBIX MPOEMOB B 6

CTCHaXx, PACIOJIOXKXCHHBIX BbINIC YPOBHA 3EMJIM, U HAaJl HCOTAIIIMBAEMbBIMU
TCXHUYCCKUMHU NNOANOJIbAMHU, pACIIOJIOKCHHBIMH HUXKE YPOBH 3EMJIN

9.1.3 TeroTeXHUYECKHIA pacyeT HEOJHOPOAHBIX HAPYKHBIX OTPaXIAIOIINX KOHCTPYKIIHA,
COJIep)KallUX  YIJIbl, TPOEMBbI, COEIUHUTENIbHbIE JJIEMEHThl MEXKIY HapyXHBIMH
0OJIMIIOBOYHBIMU CJIOAMH (peOpa, IIMOHKH, CTEP)KHEBBIE CBSI3U), CKBO3HBIE U HECKBO3HBIC
TEIUIONPOBOIHBIE BKJIIOUEHHS, BBINOJHSAIOT Ha OCHOBE pacyeTa TeMIIepaTypHbIX MOJeH Mo
npunoxenmio M. [IpuBeneHHOE CONpOTHBIEHHME TerTonepenaue Ro', M?-°C/BT, HeoTHOPOIHOM
OTpaXKJArOIIe KOHCTPYKIIUK WK €€ ydacTka ((pparMeHTa) ciemyeT onpeaessiTh o Gopmymne

Ro" = Nn(tint - tex)) A/Q, 9)

rie A - TIomaak HEeoJHOPOJHOH Orpakaaromeil KOHCTPYKIIMH HMIH ee (QparMeHTa, M2, 110

pa3MepaM ¢ BHYTPEHHEN CTOPOHBI, BKIKOYasi OTKOCHI OKOHHBIX ITPOEMOB;

Q - cyMMapHBIH TEMJIOBOM MOTOK Yepe3 KOHCTPYKIIUIO WK €€ (parMeHT Iiomasasio A, BT,
ompenesieMblii Ha OCHOBE pacueTa TeMIepaTypHoro noJis Ha 9BM nnubo skcrepuMeHTaaIbHO
1o I'OCT 26254 unu T'OCT 26602.1 C BHYTPEHHEN CTOPOHBI;

n - Ko3(hULKEHT, IPUHUMAEMBbI B 3aBUCUMOCTHU OT IMOJIOKEHUS HAPY>KHON MOBEPXHOCTHU
OTPaXAAOIINX KOHCTPYKLIUM IO OTHOLIEHUIO K HAPYKHOMY BO3/1yXy, IPUHUMAEMBbII COTJIACHO
Tabnuie 6 CHull 23-02 ¢ y9eTOM NMPUMEUYaHUs K 3TOU TabuIe;

tinn - pacueTHas Temmeparypa BHYTpeHHEro Bo3ayxa, °C, mnpuHUMaeMas COTJIACHO
yKa3zaHusaM 5.2 Hactosiniero CBojia mpaBuil;

text - pacueTHas Temneparypa HapyXHOIo Bo3ayxa, °C, mpuHUMaeMas COrjacHO YKa3aHUsIM
5.1 Hacrosiniero CBoJia paBuil.

Meroarka ¥ HOpUMEpPHl OINpPEAENICHUs IPUBEIECHHOIO CONPOTUBIIEHUS TEIUIoNepeaayde
OTpaXXJAOIIMX KOHCTPYKIIMI Ha OCHOBE pacueTa TEMIIEPATYpHBIX IOJEH HAa KOMIIBIOTEPE
MIPUBEJICHBI B IPUIIOKEHUU M.

[TpuBeneHHOE COMPOTHBICHUE Terutonepeaade R," Bcell orpaxmaroiieil KOHCTPYKIIUH
ClIeIyeT OCYIIECTBIATH 10 popmyrie

M
R =ANZ(4/R]).
iml (10)
rae Ai, Roi” - COOTBETCTBEHHO MIOIIAAL I-TO y4acTKa XapaKTEPHOW YacTH OrpakAaroliei
KOHCTPYKIIMM, M2, U €ro MpUBEIEHHOE COMPOTHBIEHHE Tertonepeaaye, M>-°C/Br;
A - obmas miona kb KOHCTPYKIMH, paBHAs CyMMeE IIIOLIa/iel OTAEIbHBIX Y4aCTKOB, M
M - YHUCIO YYacCTKOB OTpaKIAIoOUIel KOHCTPYKUIMH C pa3IUYHBIM IPHUBEICHHBIM
COIIPOTHUBJIEHUEM TEIUIONIEpeiaye.
9.1.4 [omyckaercsi TPHBEACHHOE CONPOTUBICHHE XapaKTEPHOrO I-ro  y4acTka
Orpakarolell KOHCTPYKIHH Ro" OnpenesnsiTh OHIM 3 CIIEIYIOIINX METOIOB:
a) o (opmyie

2.

Ror = Roconr, (11)
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rae Ro®" - comporuBiieHHME TeIuonepeaaye i-ro ydacTka OJIHOPOJHON Orpakaaroriei
KOHCTPYKIMH, OIIpesiefisieMoe 1o popmynam (8) u (9), m?-°C/BT;

I - ko3pPUIHEHT TEIUIOTEXHUYCCKOW OJHOPOJAHOCTH I-TO ydacTKa Orpaxaaromiei
KOHCTPYKIIUH, YYUTBHIBAIOIIMIA BIIUSHHUE CTHIKOB, OTKOCOB IPOEMOB, OOpaMIISIONINX pedep,
TUOKHX CBSI3€H U APYTUX TEIJIOMPOBOTHBIX BKIIOUECHUM, ONIPEAeseMbIii 1o 9.1.5, 9.1.6;

0) o popmyite (8), rae Rk ciemyer 3aMeHUTH HAa TIPUBEICHHOE TEPMHUYECKOE COIPOTHBIICHUE
y4acTka R«", paccunTbiBaemoe 1o 9.1.7 116o 9.1.8;

B) COIIAcHO 9.1.3 /Ui y4aCTKOB KOHCTPYKIIMi, HE IPUBEAEHHBIX B 9.1.5 - 9.1.8.

9.15 Jlns TmIOCKMX HEOJMHOPOIHBIX OTPAKIAIIUX KOHCTPYKIHN, COICPIKAIIUX
MPUBEACHHBIE B  TNPWIOKEHUM H  TEIIONPOBOTHBIC  BKIIOYCHUS,  KOIPPHUIMCHT
TEIUIOTEXHUYECKON OJJHOPOTHOCTH I IOIYCKASTCS ONPEACTATh 1Mo (hopMyIie

"’. I -
=M+ SRR yalk]™,
= (12)
rie A - To e, uTo U B hopmyie (10);
m - YUCJIO TCIIJIOMMPOBOJHBIX BKIIIOUCHUU KOHCTPYKIUU;
ai, Li - cooTBeTCTBEHHO MHPUHA U JJIUHA i-ro TEIUIONIPOBOJHOTO BKIIFOYEHUS, M;
Ki - K03 puIMeHT, 3aBUCAIINI OT TUNA I-TO TEIIONPOBOIHOTO BKITFOUEHHSI, IPUHUMACMBIi
JUTST HEMETAJUTMYECKUX TETUTOMPOBOJHBIX BKIIOUEHUN 1O Tabnuie H.l mpuioxeHus H, s
METAJUTMYECKUX TETIOTIPOBOIHBIX BKIIFOUCHHH 10 (hopmyIie

ki = 1 + Wi8i%/(hiaiRo,i"), (13)

rae Wi - koo dunmeHT, 3aBUCAIINI OT THIIA TEILUIOMPOBOJIHOTO BKIKOUYEHHUS, TPHHUMACMBIH 110
TabnuIe H.2 mpuiiokeHus H;

Si, Ai - TommmHa, M, U KO3(duuueHT TemaonpoBoaHoctd, B1/(M-°C), yremaurenas i-ro
yYacTKa OrpaxkJaromield KOHCTPYKITUH;

R'oj, Roi®" - compoTHBIEGHME TeIuIonepeaade Orpakjaaromeii KoHcTpykuun, m2-°C/BT,
COOTBETCTBEHHO B MeCTax I-r0 TEIUIONPOBOJHOIO BKJIIOYCHHS M BHE OSTOr0 MeECTa,
ompenenseMoe mo Gopmysie (8).

[Tpumeps! onpeaencaus Ro" orpakaaromieii KOHCTPYKIUH € MOMOIIBIO Gopmyi (12) u (13)
MIPUBEJICHBI B MPHJIOKEHUH H.

9.1.6 JIns TpeXCIOMHBIX )KeJIe300€TOHHBIX OTPAXKIAIOIINX KOHCTPYKIUN ¢ 3 (HEKTUBHBIM
YTEIUTMTEIEM Ha THOKUX METAJUTMYECKHX CBS35X, )KEJIe300€TOHHBIX IIMOHKAX, CKBO3HBIX H
MEPEeKPECTHRIX pedpax KOA(POUIMEHT TEIUIOTEXHHYECKOW OJHOPOJHOCTH [ cienyeT
oTpeneNsiTh no hopmyie

F=[+1/ AT AT
) (14)

rae A, m - TO e, 4To U B hopmysie (10);

Ai, fi - nnomanp 308kl M2 U KO3(hOUIMEHT BAMSHUSA i-TO TEMIONPOBOJHOTO BKIIOUECHHS,
ornpeaenasieMble IS OTACIBHBIX 37eMeHTOB 1o ¢Gopmyrnam (15) - (18) u mo Tabmuie H.3
NPUIIOKECHHS H.

[Tnomans Aj 30HbI BIUSHUSA I-T0 TEILIOMPOBOIHOTO BKJIFOYESHHUS MTPU TOJIIIHNHE AHEH Oe, M,
ompezensercs no GopMynam:

a) JUISl CTHIKOB JUTHHOM |, M

Ai= ISe, (15)

6) UL TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX OKOHHBIX OTKOCOB JJIMHOM COOTBETCTBEHHO |1, |2,
M

Ai = 28e(l1 + 1) + 82 (16)
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B) JUIS TEIUIONPOBOIHBIX BKJIFOYCHUH MPSIMO YrOJIBHOTO CEUSHHMS IIMPUHON @ U BBICOTOM D,
M

Ai = (a + 28e)(b + 28); (17)

T) IS TEIUIONPOBOJHBIX BKIIOUEHUIH THMA «THOKUX CBA3ei» (paclopKd - IIMHIBKH,
PaclopKy - CTEpKHU U TIp.)

Ai = 48e2. (18)

9.1.7 JIns TUIOCKMX OTPa)JAIOMIMX KOHCTPYKIHH C TEIUIONMPOBOIHBIMH BKIIOUYCHHSIMHU
ToIMHOM 60bIe 50 % TONIIMHBI OTPaXKACHNUS, TETIOTPOBOAHOCT KOTOPHIX HE MPEBHIIIACT
TEIUIONPOBOJHOCTH OCHOBHOTO Martepuana 0ojee dem B 40 pa3, MpUBEACHHOE TEPMUYECKOE
COIIPOTHUBIICHUE OTIPEICISIETCS CIEAYIOINUM 00pa3oM:

a) IUIOCKOCTAMH, NapaJIeIbHBIMU HAMpaBICHUIO TEIUIOBOTO IOTOKA, OTpPaKIaroIas
KOHCTPYKIUS (MJIM 9acTh €€) YCIOBHO pa3pe3aeTcs Ha YYacCTKH, M3 KOTOPBIX OJHH YYacTKH
MOTYyT OBITb OJHOPOJHBIMHM (OJHOCIONHBIMH) - U3 OJHOTO MaTepuaia, a Jpyrue
HEOJTHOPOJHBIMH - W3 CIIOEB C PAa3IMYHBIMH MaTepHajaMH; TEPMHUYECKOE COMpPOTHBIICHHE
orpakaaroniel KoHCTpyKuK Rat, M?-°C/BT onpenensercs mo ¢opmyie (10) IpUMEHHTEIbHO
TEPMUYECKOMY COIMPOTHBIICHHIO, TJI€ TEPMUIECKOE COTPOTUBIICHNUE OTIEIBHBIX OJHOPOTHBIX
Y4acTKOB KOHCTPYKLHHU onpeensercs no ¢popmyse (6) u no gopmyse (7) A1 MHOTOCIOMHBIX
YYaCTKOB;

0) TUTOCKOCTSIMU, TEPICHINKYIISIPHBIMU HAIIPABIICHHIO TEIUIOBOTO MOTOKA, OTPaKIArOIIast
KOHCTPYKIUS (MJIM 4acTh ee, IPUHSTas s onpeiesieHus Rat) yciaoBHO pa3pe3aercs Ha CJIoH,
U3 KOTOPHIX OJHU CJOW MOTYT OBITh OJHOPOAHBIMH - OJHOTO Marepuaia, a JIpyrue
HEOTHOPOJHBIMH U3 Pa3HBIX MaTepHasoB. TepMIUECKOe COMPOTHBIICHHE OTHOPOIHBIX CIOCB
onpenensiercs mo Gopmysne (6), HEOMHOPOIHBIX cl0eB - MO (opmysne (10) U TepMHUECKOE
COIIPOTHUBJIEHUE OTPAXKAAIOLIEH KOHCTPYKIMHU Rt - Kak cyMMa TepMHUYECKMX CONPOTHBIICHUH
OT/ICNIbHBIX OJHOPOIHBIX M HEOJHOPOIHBIX CIIOEB - o (opmyie (7).

[IpuBeneHHOE TepMHYECKOe COMpoTHBICHHE Rk orpaxiaronieli KOHCTPYKIHH CleIyeT
oTpenessTh o GpopMyIie

R = (Rar + 2R1)/3. (19)

Ecnu Benuunna Rar mpeBbliaer BenuuuHy Rt Gosiee uem Ha 25 % wnm orpaxkjaaroiias
KOHCTPYKIUSI HE SIBJSETCS IUIOCKOM (MMEET BBICTYNBI HAa MOBEPXHOCTH), TO IMPHUBEACHHOE
COMPOTHUBIIEHUE TeIUIONEepeiade OrpakJarouieil KOHCTPYKUUHU CIEAyeT OIpeaessaTh B
COOTBETCTBUHU C 9.1.4.

9.1.8 Jlns TpexclOWHBIX MaHeNeW, COCTOAIIMX U3 JBYX METAUIMYECKUX JIMCTOB,
3¢ GEeKTUBHON TETUIOM30JIALUN MEXITy HUMU U COSAMHUTEIbHBIX METAJUIMYECKUX IJIEMEHTOB
(mpoduneii, crepxkHel, OONTOB), MOJIHOCTHIO WM YACTHMYHO MPOHU3BIBAIOMIMX TOJIILY
TEIUIOU30JISIUH, TPUBEIECHHOE TEPMUYECKOE COMPOTUBICHUE OIMPEACTSIOT CIEAYIOUINM
o0pazom:

- KOHCTPYKILHUS VYCJIOBHO pAacuwiICHAETCSs Ha OJHOPOIHBIE DSJIEMEHTHI, TEIJIOBbIE
COMPOTHUBIIEHUSI KOTOPBIX PACCUUTHIBAIOT MO TMpuioxkeHuto [I. 3aTteM KOHCTPYKIUS
MIPEJICTaBIISIeTCS B BUJE 1SN U3 TEIJIOBBIX COMPOTUBIICHHM, 00pa3yroIIUX 0 CIeI0BATEIbHO-
napajuiefibHble  y4acTKH, Ui KOTOPBIX PAcCUMTHIBACTCS TMPUBEICHHOE TEIJIOBOE
conpotusiienue p', °C/BT. IIpuuem y4acTKH ¢ MapauiebHBIMUA BETBSAMH €U C TETJIOBBIMU
COTPOTHBIIEHUSIMU P’ U p" pacCUUTHIBAIOTCSA IO (popmyrie

p'=(p'p")(p" +p"), (20)

a YJaCTKH C IOCIICAOBATCIBbHBIMH TCIIJIOBBIMU COIPOTUBJIICHUAMHU - CYMMHUPOBAHUEM HUX
TCIIJIIOBBIX COHpOTHBJIeHI/Iﬁ.

[IpuBenenHoe TepMuueckoe conporusnenue Ry', M%°C/Br, onpeaensior no Gpopmyie

R = p'A, (21)
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rie 4 - To ke, 4to u B popmyuie (10).
9.1.9 TlpuBeneHHOE COMPOTHBIICHHE TEIUIONEPEaue HAPYKHBIX CTEH OIMpPEACIACTCS Ha
OCHOBE pacyeTa MNPHBEACHHOIO CONPOTHBIICHHUs Teruionepenade ¢acaga 3aaHus Rias' mo

dbopmyie

Rh=Ap! S(A /R = A,/ T[4 (R,)]
’ fel ’ il (22)

A =3 A

e UL TIUTOIA/Ib BeeX (hacaoB 3/1aHUS, 32 UCKIIOUEHUEM IUIOMIA TN IIPOEMOB, M

Ai - momazp i-ro ¢pparmenTa (manenn) dacanga 31aHUA, M,

Roi' - mpuBeneHHOE COMPOTHBIICHHE Tervionepenade i-ro (parmenra (manenu) ¢acama
3panust, M>-°C/BT;

li - KO3pOHUIMEHT TEIJIOTEXHHYECKOW OMHOPOJHOCTH I-ro (parmMenta (manenu) (acana
3[IaHUs, OTIpeNieNIieMblit 1o popmysam (12), (14);

Roi - conpoTuBieHHe Teruionepeaayue i-ro ¢pparmenta (manenu) dacaaa 3AaHUS BAATH OT
TepMHUYECKHX HEOJHOPOAHOCTEH orpakaenus, m2-°C/BT.

@®parmenToM ¢acaga KHPIUIHOTO, OPYCUATOT0, MOHOJIMTHOTO 3/1aHUS CIIeTyeT MPUHIMATh
y4aCTOK HApY)KHOMW CTEHBI I-TO MTOMEIICHHS 3/JaHUSI.

B cirydae ecnit Bce cTeHBI (acaga 31aHUsT IMEIOT OJIMHAKOBOE KOHCTPYKTHBHOE PEIICHHUE C
COIIPOTHUBJICHUEM TEIUIONepenade mo rinaan Ro, MprUBeIeHHOE CONTPOTHBIICHUE TEILIOTIEpEIave
(dacana onpenensiercs mo Gopmyie

2.
’

Rfas" = Roffas, (23)

T2 Ifas - KOOPPHUIMEHT TEIUIOTEXHUYECKOW OJJTHOPOIHOCTH (acaaa 3AaHusl, ONMPENEISIETCS 10
bopmyre

Foe = A/ T (A /) =T A4/ [A 0],

- iml iml iml (24)

[Ipumep pacuera MpPUBEAECHHOTO COMPOTUBIICHUS TeIulonepenade (acaga KUIOTO 3aHUS
Rfas’ IpUBEICH B IPUIIOKCHUH K.

9.1.10 IIpuBeneHHOE CONMPOTHUBICHHUE TEIUIONEpEaaye 3arOJHEHUM CBETOBBIX MPOEMOB
(oxoH, GanKOHHBIX ABepeil m Qonapei) RF’, M?-°C/Bt, ompenensior cornacHo 9.1.3 Ha
OCHOBAaHMHM pacyeTa TEeMIEPATYPHBIX TOJIEH JIMOO HKCIEPUMEHTaIbHO MO T'OCT 26602.1.
JlomyckaeTcst ompeneiath R mpubmmkenHo mo ¢opmynae (10), yduThiBas IUIOMIAId M
COMPOTHBIICHUS TEIJIONEpeaye HEMpO3payHOW YacTH U TEPMUYECKH OJHOPOAHBIX 30H
OCTEKJICHMSI, YCTAHOBJIEHHBIX B COOTBETCTBUHU C 'OCT 26602.1.

9.1.11 IIpuBeneHHOE CONMPOTHUBJICHUE TEIUIONEpeIaue KOHCTPYKIMNA CTEH M MOKPBITUHA CO
cBeToBbIMH TipoeMamu R' cremyer ompenensate mo ¢dopmyse (10), yUuThIBas IUIOMAIA U
MIPUBEACHHBIE COMPOTHUBJICHUS TEIUIONEpeaade 3aloJHEHUI CBETOBBIX MPOEMOB Mo 9.1.10 H
HEMPO3pPaYHbIX YYACTKOB CTEH M MOKPBHITUH 1O 9.1.3.

9.1.12 TlpuBeseHHOE CONPOTHBJIEHHE Terutonepenade Rs, mM2-°C/BT, 1monoB Ha TpyHTe,
MOJIOB Ha Jlarax, a TakXKe CTEeH TMOJBAJbHBIX OTaXEeHM U TEXHUYECKUX I[OJBAJIOB,
PaCMOJIOKEHHBIX HIDKE YPOBHS 3€MIIH, CIIEIyeT ONPEAENATh MO MPUIOKEHHIO .

Jl7is oIBajyioB M YepAaKoB, COJEPKAIINX UCTOYHUKH JOTOJHUTENBHBIX TEIJIOBBIACIECHUH,
TeMIIepaTypa BO3IyXa B HUX JuUIsd pacueTa Rs' ompenenseTcs u3 yciaoBUil TEIIOBOTO OanaHca
COTJIaCHO Mojpazaeny 9.3.

9.1.13 Temmneparypy BHYTpeHHEH MOBEPXHOCTH Tsi, °C, OJHOPOJIHON OJHOCIOMHON WM
MHOTOCJIOHHOM Orpa)kAaroiieil KOHCTPYKIIUU C OJTHOPOJHBIMH CIOSMU CIEAYET OMPEAeIsATh 0

hopmyse
Tsi = tint - [N(tint - text)]/(Rociny), (25)
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rzie N, tjnt, text - TO ke, uTo U B hopmye (9);

Qint, Ro - TO e, uTo u B hopmyie (8).

TemnepaTrypy BHYTPEHHEH MOBEPXHOCTH Tsi, °C, HEOJHOPOIHON Orpa)xaarouien
KOHCTPYKIMH IO TEIUIONPOBOJAHOMY BKIIOYEHHIO HEOOXOJMMO MPUHHMATh Ha OCHOBAHUU
pacdera Ha OBM TemnepaTypHOTro moJisi TM00 KCIEPUMEHTAIBHO TI0 TOCT 26254 winu T'OCT
26602.1.

9.1.14 Ins HEOAHOPOIHBIX OTPAKIAIONIUX KOHCTPYKIMH, COJEpKAIIUX NMPUBEICHHBIC B
NPUJIOKEHUH H TEIUIONPOBOHBIE BKIIOUEHHSI, TEMIIEPATypy BHYTPEHHEW MOBEPXHOCTU IO
TEIUIONPOBOJHOMY BKJIFOUEHUIO, °C, TOIyCKaeTCsl OMPEACISTh:

- JUI HEMETAJUTMYECKUX TETUIOTIPOBOIHBIX BKIFOUEHHH 10 popmyre

T:' =Ly _[;F"(I:‘*::' - I:'.r:'j (R;Stc,r_:__’::_)] = [1 +7 (R;ﬂ R«;‘ - D] (26)
- JI1 MCTAJUIMYCCKUX TCTIJIOIIPOBOAHBIX BKJIFOYECHUH 10 (bopMyne
Tr: = I:"*::' - [?:- (I:‘*::' - Ic'.:‘:'j (R;S::U::‘t;j] = [1 + {_RES”U}_)] (27)

B dopmysax (26) 1 (27):

N, tint, text, Qlint - TO ke, 9TO U B hopmyte (25);

R'o, Ro®" - compoTHBieHHE TeIUIoNepeaade MO CEYCHUIO OrpaXkaarolieldl KOHCTPYKIIHH,
M?-°C/BT, COOTBETCTBEHHO B MeECTax TEIUIONPOBOJIHBIX BKJIIOUEHUH M BHE 3ITHUX MECT,
ompenensemoe mo hopmysie (8);

1M, & - ko3 duLKeHThl, IpUHUMaeMble 1o Tadnuuam 9 u 10.

Tabnuma 9 - KoddduuueHnt n 1jisi TeMnepaTrypsl BHyTPEeHHel MOBEPXHOCTH B 30He
TEeNJIONPOBOIHBIX BKIIOYEHHU

Cxema TerIonpoBOIHOr0 Koaddunment n npu a/d
BKJTFOUCHUS 110 mpuiioxkenwnto 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
[Ta Ipu d/3.:
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
i Ipu c/é6:
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 Ipwm ¢/3:
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

Ilpumeuanus

1 JIs1st IpOMEKyTOUHBIX 3HAYEHHUH /3 KO3(DMHUIMEHT 1| CIIEMyeT ONPeIesIsTh HHTEPIOISAIHCH.

2 Ipwu ald > 2,0 ciemyer npuauMats n = 1.

3 Iy mapasuieNnbHbIX TEIIONPOBOJHBIX BKIoueHu# Tuna [la rabnuynoe 3HaueHue ko3 uimenra 1 cienyer
HPUHMMATh C TIONPaBoyYHbEIM MHOkuUTeneM (1 + ) (rae L - paccTosHue Mex 1y BKIIOUEHUSIMU, M).

Tabnauna 10 - Koadgdpuumenr & niist Temneparypbl BHyTPeHHeli IOBEPXHOCTH B 30He
TeNIONPOBOAHBIX BKJIIOYEHU

CxeMa TEIIonpOBOAHOrO Koadurment &, npu (aim)/(5))

BK“IO‘IGH“"H%HPMO’“HHIO 025 | 05 | 120 | 20 | 50 | 100 | 200 | 500 | 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

I | IIpm c/6:
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Cxema TerIonpoBOJHOrO Koopdurmenr &, npu (alm)/(S1)
PIOHOTSHITLID IPIIONERIO | "025 | 05 | 10 | 20 | 50 | 100 | 200 | 500 | 150,0
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 | 0,178 | 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 [Ipu c/6:
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 | 0,014 | 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
\% Ipu &if8.:
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 - - - - -
[Ipumeuanus
1 I71st npoMexXyTOUHbIX 3HaYCHHH (ak,)/(ON) KoadduimeHT & crenyer onpenessTh HHTEPIOISAIUCH.
2 J171s TETUIONPOBOAHOIO BKJIFOUEHUS TUTIA V NPU HAJIMYHMU IDIOTHOI'O KOHTAKTa MEXAY TMOKUMH CBSI3SIMH U
apMarypoii (cBapka WM CKpyTKa Bs3aJIbHOI PoBOJI0Koii) B popmyie (27) BMecto Ro*" cnenyer npuHuMats Ro'.

9.1.15 Temmepatypy TO4Yku pockl tj, °C, B 3aBHCHMOCTH OT Pa3IUYHBIX COYCTAHUHN
TeMreparypbl tint MU OTHOCUTEIBHOM BJIQXKHOCTU Oint, %, BO3JIyXa MOMELIEHHUS CIEIyeT
OTIPEENIATH MO MPHIIOKEHUIO P.

9.1.16 [IlpuBeneHHBIH TPAHCMHUCCHOHHBIA  KOY(DOUIIMEHT  TeIUIoONepenayn  BCeH
orpaxaaromeit koHcTpykimu K", B/(M?-°C), cieyer onpenensaTs o GopMyie

K" = 1/R,", (28)
rie Ro" - To e, uro u B popmyie (9).
9.2 OT'PAKJAIOINUE KOHCTPYKIUUA TEIJIBIX YEPJIAKOB

9.2.1 TpebyeMoe CONpPOTHBIEHHE TeIUIoNepeaade MepeKphITH TEIoro depiaka Ro%',
M2-°C/BT onpenensioT 1o GopMyie

Ro%" = nRo™, (29)

rae Ro™ - HOpMupyeMoe CONpOTHBIICHHE TEIUIONepenade MOKPBITHS, ONpeaAesieMoe o
tabmuiie 4 CHull 23-02 B 3aBUCUMOCTH OT TPaayco-CyTOK OTOIMHUTEIHHOTO IIeproja
KJIMMaTHYEeCKOTO palloHa CTPOUTEIILCTBA,

n - K03QPUIMEHT, onpeensieMblii o Gopmyie

n= (tint - tintg)/(tint - text)- (30)

tint, text - TO e, 4TO ¥ B hopmysie (9);

tin - pacuerHas Temmeparypa Bo3ayxa B uepaake, °C, ycTaHaBJIMBacMas 10 pacyery
TEII0BOro O6ananca it 6 - 8-3rakHbIX 3manui 14 °C, g 9 - 12-staxkHbIxX 31anuii 15 - 16 °C,
st 14 - 17-staxubix 3gaauii 17 - 18 °C. Il 3nanuii HuoKe 6 dTaxkel yepaak, Kak MpaBuilo,
BBITIOJTHSIIOT XOJIOIHBIM, a BBITSDKHBIC KaHAIBI U3 KaKI0HW KBaPTHPHI BRIBOJAT HAa KPOBIIIO.

9.2.2 IIposepsitot ycnoBue At < Aty 1711 mepekpbITus o hopmyre

At = (tint - tin)/(Ro%ctint), (31)

rze tint, tind, Ro® - To %e, uto B 9.2.1;

Qlint - TO %€, 4To U B (hopmyue (8);

Aty - HOpMHpYEMBIM TEMIIEPATypHBIN Iiepenaj, MPUHUMAaeMblii cormacHo CHull 23-02
paBHbIM 3 °C.

Ecimu ycnoBue At < Aty He BBINOJHSAETCS, TO CIEAYET YBEIUYHTH COINPOTHBIICHUE
Temnonepeaaye nepekpbiTis Ro' 10 3HaUeHNSA, 06eCEYNBAIOIIETO 3TO YCIOBHE.

9.2.3 Tpebyemoe CONpOTUBIEHHUE TerIonepeaaue NOKphITHs Ro%C, M2-°C/BT, onpeaensior
o popmyie

req
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R:E = (IE _Ie:::j [D=28(}1'e=:':-' (Irer_ - IEJ + (I.'r.: _I:{.:) R:E d +

+ (E qs."ils.') A = (IE _Ie::)'ﬂ-"-u R:E ! ]=

=17 o ) (32)
e tint, text, tint® - TO e, yTo U B 9.2.1;

Gven - TIpUBEJEHHBINH (OTHECEHHBIH K | M? TONa uYepjaka) pacxoj BO3AyXa B CHCTEME
BCHTHJISIIINH, Kr/(Mz-q), oTpeeIIeMblIii 1o Tabmuie 11,

¢ - yIAenbHas TeIUI0EMKOCTh Bo3ayxa, paBHast 1 kJ[x/(kr-°C);

tven - TEMIEpATYypa BO3/1yXa, BBIXOAAIIETO U3 BEHTWISALIMOHHBIX KaHaOB, °C, NpuHUMaeMas
paBHOMH tint + 1,5;

Ro%f - TpeGyemoe compoTHBIeHHE Temuionepenadye UYepAauyHOTO IIEPEKPBITHS TEIUIOro
yepaka, m?-°C/Br, yCTaHABJIMBAEMOE COTJIacHO 9.2.1;
Opi - JWHEWHAs TUIOTHOCTH TEIUIOBOTO IOTOKA 4Yepe3 MOBEPXHOCTh TETUIOW3OJISAIINY,

NpUXOAIIAscs Ha 1| M JJMHBl TPyOONPOBOAA i-TO AMAMETpPA C YYETOM TEILIONOTEPH YEPE3
M30JMPOBAHHbBIE OMNMOPHI, (JIaHLEBBIE COEAMHEHWS M apMmarypy, Br/M; s uepaakoB u
T0/IBAJIOB 3HAYEHUS (pi IPUBEIEHBI B TaOIHIIE 12;

lpi - amHa TpyGoOMpoBOAA i-r0 AMAMETPa, M, IIPUHUMAETCS 10 POEKTY;

agw - IpHBeieHHas (OTHeceHHas K 1 M2 MoJIa 4ep/aka) MIomaab HapyKHBIX CTEH TEIIoro
uepiaka, M2/M2, onpeziensemas 1o hopMmyiie

dgw — Ag_w/Ag_f, (33)
Ag.w - TUIOTIA b HAPYKHBIX CTEH Yep/aka, M2,

Agf - TLIOMAb TIEPEKPHITHS TEMIIOTO YepaKa, M2,
Ro%" - HOpMHpyeMOe CONMPOTHBIICHUE TEIUIONEPEIaue HAPYKHBIX CTEH TEIUIOTO Yep/aka,

M2-°C/BT, onpe/enseMoe COTIacHo 9.2.4,

Tabnuma 11 - [IpuBeaeHHbIIi pacxoa Bo3AyXa B cUCTeMe BEHTUJISIIIMU

D TaKHOCTD 3AAHHS TIpuBeneHHbINH pacxos Bo3ayxa Gen, KI/(M-4), PU HAJIMYMHU B KBAPTUPAX
ra30BbIX IUIUT JIEKTPOILIUT
5 12 9,6
9 19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5

Tabnuma 12 - Hopmupyemasi IIIOTHOCTh TEMJIOBOT0 MOTOKA Yepe3 MOBEPXHOCTH
TEMJIOH30JISIIINU TPYOONPOBO/IOB HA YepAaKaX U MoABaIaX

. Cpennsis TemmnepaTypa Terionocurens, °C

VY c0BHBIN 1uaMeTp 50 | 70 | 95 | 105 | 125

TPYOONpPOBOLa, MM JluHeiiHast IUIOTHOCTP TEIUIOBOTO MOTOKA Opi, BT/M
10 7,7 9,4 13,6 15,1 18
15 91 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
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v . Cpennsis Temnepatypa TemioHocutens, °C
CIIOBHBIN TriaMe
AHAMETD 60 | 70 [ 95 [ 105 [ 125
TpyOomnpoBoaa, MM —
JluHeiiHast TUIOTHOCTP TEIUIOBOTO MOTOKA Jpi, BT/M

[Ipumedanue - IDIOTHOCTH TEIUIOBOrO MOTOKAa B TaONHIlE OMpeNelieHa MPH CPENHEH TeMIepaType
okpyxatouiero Bo3ayxa 18 °C. [Ipu meHblel TeMnepaType Bo3iyxa INIOTHOCTh TEIIOBOIO MOTOKA BO3pacTaeT
C YUETOM CIIEYIOIIEN 3aBUCUMOCTH

Ot = Qus[(tr - t)/(tr - 18)]*25, (34)

r/ie (i - JIMHEWHAS MIOTHOCT TEIUIOBOT'O IMOTOKA 10 Tabwie 12;
tr - TeMIepaTypa TEMIOHOCUTEIS, TUPKYIUPYIOIIETO B TPYOOIPOBO/IE IPU PACUETHBIX YCIOBHSX;
t - TeMmepaTypa BO3/yXa B IOMEIIEHHH, TJIe POIIOKEH TPYOOIpOBO/I.

9.2.4 Hopmupyemoe CONMPOTUBIICHHE TEILIONEpeaaye HAPY)KHBIX CTCH TEIUIOro Yepiaka
Ro9", M2-°C/BT, ONpeNeNsioT COTNacHO CHull 23-02 B 3aBHCHMOCTH OT TIPagyco-CyTOK
OTONMUTEIBLHOTO MEPUOJA KIMMATHYECKOrO0 pailoHa CTPOUTENBCTBA NPH  PaCUETHOUN
TemIepaType Bo3ayxa B uepaake tind.

9.2.5 IIpoBepsroT HApYKHBIE OTPAKAAIOIINE KOHCTPYKIIMH Ha HEBBITIJCHNE KOH/IEHCAaTa Ha
UX BHYTPEHHHUX IOBEPXHOCTSX. Temreparypy BHYTpEHHEH TOBEPXHOCTH CTeH Tsio",

TIepEKPHITHIT Tsi%' MOKPBITHIT 159 UepaKa ciiexyeT onpenensaTh mo Gopmyie
Tsi = tint? - [(tintg - text)/(RoOLintg)], (35)

rae tind, text - TO e, uTo M B 9.2.1;

Qint? - KO3()OUIIMEHT TEMIO0TAaYl BHYTPEHHEH MOBEPXHOCTH HAPYKHOTO OTPaXKICHHS
Temoro 4yepaaxa, Br/(m%-°C), mpuHUMaeMBIii: T CTeH - 8,7; IS HOKPBITHI 7 - 9-9Ta)HBIX
moMoB - 9,9; 10 - 12-sraxusix - 10,5; 13 - 16-3TaHbIX - 12 BT/(M2-°C);

Ro - HOpMHpyeMOe CONPOTHBIICHHE TETUIONEepeIaue HapyKHEIX cTeH Ro%", mepexpritnii R
nokpeITHil R Teroro uepmaka, m?-°C/BT.

Temneparypa Touku pocsl ty BEIYUCISETCS CIESIYIOIINM 00pa3oM:

OIIpeIeIIeTCs BIIarocoiepkaHue Bo3ayxa uepjaaka fg mo gopmysie

fg = fext + Af, (36)

rae fexx - BmarocomepxaHme HApYKHOTO BO3AyXa, I/M°, TPH PAacdUeTHOH TeMmmeparype tex,
onpezensercs no hopmyine

fext = 0,794eext/(l + text/273), (37)

€ext - CpelHEE 3a sIHBapb MapluaibHOE JaBlieHHe BOASHOro mapa, rlla, ompegensemoe
cornacHo CHull 23-01;

Af - mpupalleHHe BJIArOCOJACPKAHUSA 3a CYET MOCTYIUICHHS BJIArM C BO3AYyXOM U3
BEHTUJISILIMOHHBIX KaHANIOB, T/M3, IpUHUMAaeTCs: IS JOMOB ¢ Ta30BBIMH miuTamu - 4,0 /M3,
JUISl IOMOB C AJIEKTPOIIUTaMH - 3,6 /M

paccuuThIBaeTCs MaplHalbHOE JaBJICHUE BOJSHOTO IMapa BO3[AyXa B TEMJOM 4Yepiake €g,
rlla, mo gpopmyrne

_ E 77 -
e. = f(1+1;,/273)/0.7 9—1; (38)
mo TabnauIaM TaplUUaibHOrO JABJCHHS HACHIIIEHHOTO BOJSHOTO TMapa COTJIACHO
MIPUIIOKEHUIO C OTIpeieNsieTcs TeMIepaTypa TOUYKU POCHI g 1o 3HaueHuto £ = eg.

[MonyueHHoe 3HaueHUE td COMOCTABISETCS C COOTBETCTBYIOIIUM 3HAUYCHHEM Tsi (CTeH Tsid",
TIepeKpBITHIT Tsi%' MOKpBITHIT 1) Ha yIOBIETBOpEHNE YCIOBHS ty < 3.

9.2.6 IIpumep pacuera npHuBesieH B MPHIOKEHUH T.

9.3 OTPAKJAIOINHUE KOHCTPYKIIMU TEXHUYECKHUX ITIOJABAJIOB
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9.3.1 Texuuveckue MOABANBI (TEXIOINOIBE) - ATO TOABAIBI MPU HAIUYUHU B HUX HIKHEH
pa3BoOAKH TPYO CHUCTEM OTOIUICHHS, TOPSYETr0 BOJOCHAOXKEHHs, a TaKkKe TPYO CHUCTEMBI
BOJIOCHA0)KEHUS M KAHATU3ALIUH.

Pacuer orpaxaaromiux KOHCTPYKUMNM TEXTOANOIUN CIECAYET BBINOJHATH B IPUBEICHHON B
9.3.2 - 9.3.6 TOCICAOBATCIBHOCTH.

9.3.2 Hopmupyemoe conpoTuieHHe Teronepenaue Ro™", M%°C/BT, 4acTH IOKOIBHOI
CTEHBI, PACTIOJIOKEHHOW BBIIIE YPOBHS I'PYHTA, ONPEIEISAIOT COraacHo CHull 23-02 JUisi CTEH B
3aBUCUMOCTM OT TIpPagyco-CyTOK OTONHUTEJIIbHOTO IE€pHoJa KIMMAaTUYECKOro pailoHa
cTpoutenbeTBa. [Ipy 3TOM B KauecTBE pPACUETHOW TeMIIEpaTypbl BHYTPEHHETO BO3yXa
IIPHHIMAIOT PAcUeTHYIO TEMIEpaTypy BO3lyXa B Texmoamonbe tind, °C, paBHYIO He MeHee
wtoc 2 °C npu pacyeTHBIX YCIOBUSX.

9.3.3 OnpenensioT NPHBENEHHOE COMPOTHBIEHHE Teronepenade Ro™S, wm%-°C/Br,
OTPaKJAIOIINX KOHCTPYKIMH 3ariyOJ€HHOM YacTH TEXIMOJIOJbs, PACHOJOXKEHHBIX HUXKE
YPOBHS 3eMJIN.

Jly1a HeyTeneHHBIX MOJIOB Ha IPYHTE B cllydae, KOT/la MaTepuasbl M0Jia U CTEHbl UMEIOT
pacueTHble KOA(QQUIMEHTH TeronpoBoaHocty A = 1,2 Bt/(M-°C), npuBeneHHoe
CONPOTHUBIICHUE Terionepenade Ro™® ompepenstor mo Tabnuie 13 B 3aBUCHMOCTH OT
CyMMapHOM JUTUHBI L, M, BKJTIOUAtOIel MUPUHY TEXIIOMObS U JBE BBICOTHI YaCTH HAPYXKHBIX
CTEH, 3ariTyOJIeHHBIX B TPYHT.

Tabnuma 13 - IlpuBeaeHHOe CONMPOTHBIEHHE Termionepenade Ro'° orpakiaeHui
TEXIOAIO0JIbS, 3arJ1y0JICHHbIX B IPYHT

L, M 4 8 10 12 14 16
Ro"S, M%°C/Br 2,15 2,86 3,31 3,69 4,13 4,52

Jlnst yTeTUICHHBIX TOJIOB HA TPYHTE B Cllydae, KOT/Ia MaTepHaibl 10Ja U CTEHbl MMEIOT
pacdyeTHbie KodhdumMeHTsl TemmonpoBogHocTh A < 1,2 Bt/(M-°C), mnpuBeiacHHOE
COMPOTHUBIICHHUE Teronepenaue Ro® ONpeaensoT mo HOpMaTUBHOW JOKYMEHTAIIHH.

9.3.4 HopMmupyemoe CONpPOTHUBIICHHE TeIJIoNepeaade IOKOJBHOTO TIEPEKPBITHS Hall
TexmoanonbeM Ro™¢, M? °C/BT, onpeaensior o GpopMyie

Rob'c = N-Rreq, (39)

rie Rreq - HOpMUpyeMoOe CONPOTUBIICHUE TEIIONepeiadye NePEeKPhITHI Haj TEXIOANOJBEM,
ompenensieMoe corimacHo CHull 23-02 B 3aBHCUMOCTH OT T'PaayCO-CyTOK OTOIMHUTEIEHOTO
nepro/ia KIMMaTHIECKOTO paiioHa CTPOUTEIbCTBA;

N - ko3 dummeHT, onpeaensaeMslii Mo Gopmyie

N = (tint - tintb)/(tint - text), (40)

tint, text - TO ke, 4TO U B 9.2.1;
tint - TO ke uTO U B 9.3.2.
9.3.5 Temnepatrypy Bo3/lyxa B TEXIIOAIOIbE tint®, °C, OTIPEIEIISAIOT 10 popMmyIie

I.'i.z = [I.'r.z‘_li R;-f + E rq_ﬁ."il_ﬁ.' )+ UJ:SI, P L + Ie::z‘-‘l': R:: + Ie::z‘ii.'-u R;I ]

[A/R+028Vnp+A/R"+A /R (41)
rze tint - pacueTHas TeMIeparypa Bo3ayxa B IOMEIEHUH HaJ Texnoanonsem, °C;

text, Opi, Ipi, C - TO e uTO U B hopmyste (32);

Ap - TUIOIIA/b TEXTIOATONbS (IIOKOJBHOTO MEPEKPBITUS), M;

Ro™¢ - HOpMHPYEMOE COTPOTHBIIEHHE TETLIONEPEIAUE IIOKOJILHOTO TIepekphiTHsi, M*-°C/BT,
YCTaHABJINBAEMOE COTJIACHO 9.3.4;

Vb - 00beM BO3yXa, 3alIOJIHAOMICTO MMPOCTPAHCTBO TCXIOAIIOIbA, M3;
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N, - KPATHOCTh BO3yX000OMEHa B MO/BAJIE, 4™

= 1,0 v}, B ocTa’IbHBIX ciydasix ng = 0,5 gl

p - IJIOTHOCTB BO3/yXa B TEXIOMOJbE, KI/M°, MpuHMMaeMasi paBHoi p = 1,2 kr/m®;

As - TIOIIA b OJA ¥ CTEH TEXIOMO0JIbs, KOHTAKTHPYIOMHUX ¢ FPYHTOM, M2,

Ro"™* - 10 e uTo 1 B 9.3.3;

Ab.w - TIJIOIIAIb HAPYKHBIX CTEH TEXIIOAIObS HAJl YPOBHEM 3€MIIH, M

Ro®" - 10 ke, 9TO 1 B 9.3.2.

Ecn tin® OT/IMUaeTCS OT MepBOHAYANBHO 3aJaHHON TEMIIEPATyphl, PacyeT TOBTOPSIOT IO
9.3.3 - 9.3.5 /10 TIOJTyYeHHS PABEHCTBA BEJIMYMH B IPEIBIIYIIEM U TIOCIEIYIONIEM arax.

9.3.6 IIposepsitor mo Qopmyne (4) CHull 23-02 MOIyYECHHOE PAcYeTOM HOPMHUPYEMOE
COIIPOTHUBJICHHUE TETUIONIEpEIaue IOKOJILHOTO TIEPEKPHITHS Ha yIOBJIETBOPEHHE TPEOOBAHMSI 10
HOPMHUPYEMOMY TEMIIEPATYPHOMY TIepenaay Jyisl ToJia IepBOTo dTaxa, paBHOMY Aty =2 °C.

9.3.7 Ilpumep pacuera npruBeieH B MPHIOKEHUH T.

9.4 CBETOITIPO3PAYHBIE OT'PAKJAIOIIIUE KOHCTPYKIIMHU

Caetornpo3padHble Orpa)Aaroliie KOHCTPYKIIUH MOIOUPAIOT MO CIEAYIOIIEeH METOAMKE.

9.4.1 HopmupyemMoe COTIpOTHUBIICHHE TeTuIonepenade Rreq CBETOMPO3pauyHBIX KOHCTPYKITHHA
cienyer ompeAenarth mo Tadmume 4 CHull 23-02. [Ipu sTOM cHauana BBIYUCISIIOT ISt
COOTBETCTBYIOIIET0 KIMMATHUYECKOTO palOoHAa KOJIMYECTBO TIPajyco-CYTOK OTOIMHUTEIbHOTO
nepuoaa Dg mo ¢opmyne (1) HacTtosmero Coja nmpaBwil. B 3aBucuMoctu ot BenuunHbl Dy u
THUTIA IPOEKTUPYEMOTO 37aHHs TI0 KOJIOHKaM 6 ¥ 7 BBIIICYIIOMSHYTOW TaOIHIIBI ONIpeesieTcs
3HaueHue Rreq. 1 mpoMexyToUHbIX 3HaUeHUH Dy BenmmunHa Rreq onipenensiercs no popmynam
npuMeyaHus | K 3Toi Tabnuiie.

9.4.2 BeiOop CBETONPO3paYHON KOHCTPYKIIMH OCYIIECTBIISCTCS TI0 3HAYECHHUIO
NPUBEICHHOTO  COMPOTHBJICHUS  Teruionepenade Ro', MOJydeHHOMY B  pe3yibTare
cepTU(UKALMOHHBIX HCTbITaHUA. Eciu ee mpuBeneHHOE COMPOTHUBIIEHHE TeIUIoNepeaayue
BBIOPAHHOM CBETOMPO3payHOii KOHCTPYKIHHK R,', 00JIbIle MK paBHO Rreq, TO 3Ta KOHCTPYKITHSI
YIOBIETBOPSET TPEOOBAHUSIM HOPM.

9.4.3 Ilpu oTcyrcTBHHM CepTU(MUIIMPOBAHHOE JAHHBIX JOMYCKAETCS WCIOJIB30BaTh IPHU
MPOCKTUPOBAHUU 3HaueHHs Ro', mprBeneHHbIC B MpuiioxeHuu JI HacTosiero CBoaa mpaBuIl.
3HaveHuss Ro" B 3TOM MPHUJIOKEHHHM JaHbl ISl CJIy4aeB, KOTJa OTHOIICHHE TLUIOIIAIN
OCTEKJICHHUS K IUJIOUIa/IM 3arojHeHus cBetoBoro npoema [3 pasuo 0,75. IIpu ucrnosis3oBanuun
CBETONPO3PAYHBIX KOHCTPYKUMH C JPYrMMU 3HAYeHUSIMH [3 cielyeT KOPpPEeKTUPOBATh
3HaueHue Ro' ciemyrommm 00pa3oM: st KOHCTPYKIUH ¢ IEPEBSIHHBIMU WJIH TJIACTMACCOBBIMU
neperieTaMu Mpy KaXkJoM yBenudeHuu 3 Ha Benuuuny 0,1 cieayer ymMmeHbIIath 3HaueHue Ro'
Ha 5 % u HAOOOPOT - MpHU KAKIOM yMeHblieHuHM [3 Ha BenuuuHy 0,1 cieayer yBelIMYUTh
3HaueHue Ro" Ha 5 %.

9.4.4 CymmapHasi MmIOIIab OKOH >KWJIBIX 3/1aHUM MoJDKHA ObITh He Oomee 18 % (s
oOLIeCTBEHHBIX - He Oosee 25 %) cyMMapHOi IUIOIIAIU CBETOMPO3PAYHBIX U HEMPO3PAYHBIX
OTPKIAIOMINX KOHCTPYKLIMH, €CIM TNPUBEICHHOE CONPOTHBJICHHUE TEIUIONepeaauye OKOH
menbine: 0,51 M?-°C/Bt 1ipu rpaayco-cytkax 3500 u nuxe; 0,56 M%-°C/BT npu rpaayco-cyTKax
Beie 3500 1o 5200; 0,65 m?-°C/Bt npu rpagyco-cytkax Baime 5200 xo 7000 u 0,81 M%-°C/BT
npu rpaayco-cyrkax Beime 7000. [Ipu ompeneneHWH 3TOTO COOTHOLIEHHS] B CYyMMAapHYIO
IUIOIIAJb HEMPO3payHbIX KOHCTPYKLUMH CIeAyeT BKIIOYaTh BCE MPOJIOJIbHBIE M TOPILIEBHIE
CTEHBI.

9.45 Ilpu mpoBepke TpeOOBaHHS O OOECHEYCHMIO MHMHUMAIBHOW TeMmIepaTrypbl Ha
BHYTPEHHEH MOBEPXHOCTH CBETONPO3PAUHBIX OTPaXKACHUHN TEMIIEPATYPY Tint STUX OTpaXKACHUIN
CJIeyeT ONpeenaTh 1o 9.1.13 KaK JJIs OCTEKJIEHHs], TaK U JJIs1 HEPO3pavyHbIX a1eMeHToB. Ecnu
B pe3y/bTaTe pacueTa OKaxeTcs, 4To Tint < 3 °C, TO ciiefyeT BEIOpaTh APyroe KOHCTPYKTUBHOE
pellieHre 3aloJHEeHHUs CBETONpoeMa C IeNbl0 o0ecredyeHusi 3Toro TpeboBaHUS OO
IPEyCMOTPETh YCTAaHOBKY 110J] OKHAMH ITPHUOOPOB OTOTUICHUSL.

. IIpA IIPOKJIAAKE B IMOABAJIC I'a30BbIX Tp}’6 Ng

2.
1
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9.5 OTPAXKJTAIOIIME KOHCTPYKIIMHA OCTEKJEHHBIX JOIKAN U
BAJIKOHOB

9.5.1 Ilpu ocrexneHnH JIOKUKA U OaTKOHOB 0O0pa3yeTcss 3aMKHYTOE MPOCTPAHCTBO,
TeMmIeparypa KOTOporo (OpMHpYeTCsl B pe3ylbTaTe BO3ICHUCTBUS €ro OTpakJarolIuX
KOHCTPYKLUH, Cpebl IOMELICHUS 3/1aHNs U HAPYKHBIX yCIOBUU. TeMiieparypa BHYTpHU 3TOTO
IIPOCTPAHCTBA ONIPENENAECTCS Ha OCHOBE pEUICHUS YpaBHEHHUS TeEIUIOBOro OanaHca
OCTEKJIEHHOM JIOJKUH Ui OakoHa (Jajee - JIOJKUM).

(I:r.z _Ii:.'.:]z- (.'1_ R:_j = [:Ij:.'. _Ie::z:]i (‘-1: R;J
=1 J=1 (42)

rae lint - pacueTHas Temrmeparypa BHYTPEHHEro Bozayxa mnomemneHus, °C, mpuHUMaeMas
COTJIACHO YKa3aHUAM 5.2,

text - pacueTHas Temneparypa HapyXHOTo Bo3ayxa, °C, mpuHUMaeMasi COrJIaCHO YKa3aHUSIM
5.1

thal - TEMIIEpPATYpA BO3/IyXa MPOCTPAHCTBA OCTEKIECHHOM JIoHkuH, °C;

A", Roi* - COOTBETCTBEHHO TIOMIAb, M2, ¥ IPHBEIEHHOE COMPOTUBIIEHHE TEIIoNepeade,
M2-°C/BT, i-ro ydacTka orpakaeHus MeKIy OMeIeHHeM 31aHus U JI0KUe;

7 - YUCJIO YYACTKOB OTPAXJICHUM MEXIy MMOMEIIEHUEM 3aHuUs U JIOJKUEH;

Aj’, Roj - COOTBETCTBEHHO TLIOMIAMb, M2, U TIPHBEIEHHOE CONPOTHBICHHE TeIIoNepeaue,
M2-°C/BT, j-T0 y4acTKa OrpakieHHs MEKIy JTOKHEH 1 HapY)KHBIM BO3LYXOM;

M - YUCJIO YYACTKOB OTPAKICHUN MEXY JIOJDKUEH U HAPYKHBIM BO3TyXOM.

9.5.2 Temmeparypy BO3AyXa BHYTPH OCTEKJICHHOW JIOJUKHH lhal CICHYeT ONpeneisaTh W3
ypaBHEHUS TEIJIOBOTO OasiaHca 1mo Gopmysie

Ly = [I.'r.z Z E‘_l._ R:_) + Lo z (‘_1_ R:_)]
iml J=1 " -
[T(A47R)+ S (4 /R)]
i=1 J=1 (43)
9.5.3 [IpuBeneHHOE CONPOTUBIICHUE TEIUIOTIEPEIaue CUCTEMBI OTPAXKIAIONINX KOHCTPYKITUI

OCTEKJICHHOM JIO/KUH, pa3fesIoNuX BHYTPEHHIOW U HAPYKHYIO cpeasl: cTeH Ry’ u okon
R cnieryer onpenensts mo popmynam:

R = Ru'/n; Re = Re'/n; (44)

rae Ry - mpuBeneHHOE CONMPOTHBICHHE TEIUIONEPEaaue HApPYKHOW CTEHbI B Ipeeiiax
OCTeKJIeHHOi J1opKuu, M2-°C/BT;

RF" - mpuBeneHHOE CONMPOTHMBICHHE TEILIONEPEaaye 3aroJIHEHHH OKOHHBIX MPOEMOB U
MIPOEMOB JIOJIXKUU, PACIIOJIOKEHHBIX B HApY)KHOH CTEHE B IMpejenax OCTEKJICHHOW JIOIKHUU,
M?-°C/Br;

n - ko3(hUIHUEHT, 3aBUCIIINNA OT IMOJIOKEHHS] HAPY>KHON MOBEPXHOCTHU OTrPAXKIAFOIINX
KOHCTPYKIUH 3/1aHUS 110 OTHOUICHHIO K HAPY>KHOMY BO3AYXY; Ul HapY>KHBIX CTE€H U OKOH
OCTEKJIEHHOM JIOJKUH CIIeAyeT MPUHUMATh 10 hopmyse

n= (tint - tbal)/(tint - text)- (45)
9.5.4 TIpumep pacuera NpHUBEJICH B MIPUIIOKEHUHN Y.

10 MOBBIIEHUE SHEPTETUYECKON Y®®EKTUBHOCTH
CYHECTBYIOUIUX 3JAHUN

10.1 TloBelieHHE 3HEPreTHUEcKO 3((GEKTUBHOCTH CYIIECTBYIOIIMX 3[JaHUN ClEayeT
OCYILIECTBIATh NPU KAlUTAJIBHOM PEMOHTE, PEKOHCTPYKIMM (MOJAEpPHM3ALUH, CaHALMH),
paclMpeHuy ¥ (QYHKIMOHAIBHOM IE€peHa3HaYeHUH MOMEIICHUH (Jlajiee - PeKOHCTPYKIHUSA)
CYIIECTBYIOIIUX 3[JaHUN B COOTBETCTBHM C TpeOoBaHMUAMHU 10.2 U ¢ ydyeToM TpeboBaHMii BCH
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58(p) 1 BCH 61(p), 32 UCKIIFOUEHUEM CIIy4aeB, IPEIyCMOTPEHHBIX B CHull 23-02. [Ipu yactuyHoOU
PEKOHCTPYKIMH 37JaHHs (B TOM 4YHCIE MNP HU3MEHEHMHM TrabapuTOB 3JaHHUS 3a CUeT
MPUCTPAaUBAaEMbIX W  HAACTPAaMBaeMbIX O00BEMOB) TpPeOOBAaHUS  HACTOSIIUX  HOPM
pacnpoCTpaHsAIOTCA Ha U3MEHAEMYIO YacTh 3JaHMsL.

10.2 TpeboBanust CHull 23-02 CYMUTAIOTCSI BBHITIOJTHEHHBIMU, €CITH (PaKTUYECKOE IPUBEICHHOE
COINPOTHBIICHUE TEIUIONEPEIaue HAPYKHBIX OIPAKAAIOIINX KOHCTPYKLUUN 3JaHUSI COCTABIISIET
He meHee 90 % 3HaueHul, ycTaHOBJIEHHbIX B Tabiuie 4 CHull 23-02, 1100 pacueTHOE 3HaUCHUE
YAEIBHOTO pacxojia TEMJOBOM PHEPrMM Ha OTOIUIEHHE CYIIECTBYIOLIErO 3/1aHUS WIH €ro
W3MEHSEMOM YacTH, ONMPENEISEMOE COTJIACHO NMPHIOKEHUI0 [' CHull 23-02, HE MPEBBILIAECT
HOPMHUPYEMBIX BEJIMYMH, YCTAHOBJICHHBIX B Ta0auax 8 u 9 CHull 23-02.

10.3 IIpoekT peKOHCTPYKIMH 3IaHHUN CIeAyeT pa3padaThiBaTh COTJIACHO TPEOOBAHUSIM
paznena 6 CHull 23-02. Ilpu 3TOM U1 CYHIECTBYIONIETO 3/aHUS MO JAHHBIM MPOEKTA H/HIIN
HaTypHBIX OOCIEAOBaHMM CleIyeT OINpEeAETUTh PACUETHBIN YAEIbHBIM PAacXo]l TEIIOBOU
SHEPruy Ha OTOIJICHHE, paccMaTpuBas BJIMSHHUE OTIENIBHBIX COCTAaBJISIOMIMX Ha TEIJIOBOMN
0anmaHC W BBIIENSAS OCHOBHBIE 3JIEMEHTHl TEIUJIO3ALUThL, TIAE€ MPOUCXOAAT HauOOJbLINE
TEIUIONOTEepU. 3aTeM JJsl BHIOPAHHBIX AJIEMEHTOB TEIUIO3AIIMTHI U CUCTEMBI OTOILICHUS U
TEIUIOCHA0XKEHUs ClIeqyeT pa3paboTaTh KOHCTPYKTUBHBIE W HMH)KEHEPHbIE pEIICHus,
ofOecrieunBaroiie HOPMUpPYEMblE 3HAUEHHUs YJEIbHOIO pacxojia TEMJOBOW 3HEPrMHM Ha
OTOIUICHUE 3/IaHUSl.

10.4 PacueTHass BemMYMHA YACTHHOTO pPacxoja TEIUIOBOW SHEPTHH Ha OTOTUICHHUE 3IaHUS
MOXET OBITh CHWKEHA, CIICTyS YKa3aHUAM 7.7.

10.5 Be160p MepomnpHsITHii 110 TIOBBIIIEHUIO TEIUIOBOM 3aIIUTHI PH PEKOHCTPYKIINU 3TaHUH
PEKOMEH/IyeTCSl BBITIOJHATh Ha OCHOBE TEXHUKO-PKOHOMHUYECKOTO CPAaBHEHHS IMPOCKTHBIX
pelieHui yYBEIMYECHHS WM 3aMEHBl TEIUIO3alUThl OTAEIBHBIX BHUIOB OTPAKIAIOIINX
KOHCTPYKIUH 37aHUS (YepIayHbIX U IIOKOJIbHBIX MEPEKPBITUH, TOPLIEBBIX CTEH, CTEH (acaja,
CBETOMPO3PAYHBIX KOHCTPYKIUN W MPOYUX), HAUMHAS C MOBBILICHUS 3KCIUTyaTallMOHHBIX
KauecTB 0oJjiee JEHIEBBIX BApHAHTOB OTPAXKIAIONINX KOHCTpyKuui. Ecnu mpu yBennueHuun
TEIUIO3alUThl ATUX BHJIOB OTrPa)XJAIOIIUX KOHCTPYKIMI He yhaercs JOCTUTHYTh
HOPMHUPYEMOI'0 3HAUYEHUS YACIBHOI'O pacxola dHEPruu corjiacHo CHull 23-02, TO cienyer
JOTIOJTHUTEIBHO MPUMEHATh JApYyrue Oojiee TOpoTrve BapHaHThl YTEIUICHWS, 3aMEHbI WIIU
KOMOHMHAIMK BAPUAHTOB IO JOCTUKEHHS YKa3aHHOTO TpeOOBaHMSL.

10.6 [Ipu 3aMeHe CBETONIPO3paYHBbIX KOHCTPYKIMK Ha SHEPTrodhHEKTUBHBIE coriacHO CHull
23-02 ciemyeT mpemrycMaTpuBaTh HEOOXOAMMBINA BO31yX000OMEH MTOMEIIEHUH 3JaHuH.

10.7 Ilpm pa3paboTke KOHCTPYKTUBHBIX PELICHUH MO YBEJIUYEHHUIO TEII03alUThI
HEMPO3payHbIX OTPAKIAIOMINX KOHCTPYKLMH, KaK IPaBHIIO, CIIEAyeT PYKOBOJCTBOBATHCS
YKa3aHUSAMHU pa3ziefia 8 HACTOSALIEr0 JOKYMEHTa M, MPH HE0OXOTUMOCTH, MpeaycMaTpuBaTh
MapOU30JISIIMOHHBIE CJIOU B COOTBETCTBUU C TpeOoBaHUSAMU CHull 23-02.

10.8 Tlpu HaxacTpoMKe 37aHUS JOTIOJHUTEIBHBIM 3TaXX0M (3TakaMH) U BBIOOpE 0OBEMHO-
TUIAHUPOBOYHOTO PEUICHHUS] PEKOMEHIYETCS C JHEPreTHUYeCKONW TOYKHU 3PEHUs MPUMEHSTh
MaHCapJIHbIe ATaXKU, TaK Kak oHU MOoTpeOssitoT Ha 30 - 40 % MeHbIe TEeMJI0OBOW PHEPruH Ha
OTOIUICHHE YeM ATaKU C BEPTUKAIbHBIMU CTE€HAMU MPU OJJMHAKOBON OTAIIMBAEMOM TIIOIIATH.

11 TEINIOYCTOUMYUBOCTD

11.1 TEIINIOYCTOMYHUBOCTH OIr'PAKIAIOIINX KOHCTPYKIIUMMI B TEILIBIA
MNEPUOJ TOJA

11.1.1 Ilpm [OpOEKTHUPOBAHMM  OTrPAXKJAOIMX  KOHCTPYKIMH €  yd4eToM  HX
TEIUIOYCTOWYMBOCTH HEOOXOAUMO PYKOBOJICTBOBATHCS CIEIYIOLIUMHU MOJIOKEHUSIMMU:

TEIJIOYCTOMYUBOCTh KOHCTPYKIIMH 3aBUCHUT OT MOPSAJIKA PACIIOI0KEHUS CII0EB MaTepHAaJIOB;
BEJIMYMHA 3aTyXaHWs aMIUTUTYAbl KoJeOaHMH TemIepaTypbl HapyXHOIO BO3JIyxa V B
JBYXCIOWHOM KOHCTPYKIIMM YBEIMYMBAETCs, €CIM OoJjiee TEMIOyCTOMYMBBIA MaTepuall
PacIioNoXXeH U3HYTPH;
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HaJIM4u€ B  KOHCTPYKLUMH  OrPaXAEHUS  BO3AYLIHOM  IMPOCIONKM  yBEIUYUBAET
TEIUIOYCTOMYMBOCTH KOHCTPYKIMH. B 3aMKHYTOW BO3AYIIHOW MPOCIOWKE IeaecooOpa3Ho
ycTpauBaTh TEIUIOU3OJBILAIO  TEIUIOOTPAXKAIOUIEH IOBEPXHOCTBIO; CJIOM KOHCTPYKLUH,
PACIIOJIOKEHHBIE MEKJy BEHTHIMPYEMOW HApYXKHBIM BO3AYXOM BO3AYIIHOW IPOCIONKOMN
Hapy)XHOW TIOBEPXHOCTBIO OIPaXJAIOLIEH KOHCTPYKLHH, JOJDKHBI HMMETh MHUHUMAJIbHO
BO3MOXKHYIO TOoJIuHy. Hambosiee 11€1€c000pa3HO BBIMOJHATE 3TH CJIOM M3 TOHKHX
METaJNINYECKUX WM acOECTOLEMEHTHBIX JIUCTOB.

11.1.2 TerioycTOHYMBOCTb OTpaKIAIOIIeH KOHCTPYKIIMU 3[JaHUS JOJDKHA COOTBETCTBOBATh
TpeboBanusM CHull 23-02; Ui 3TOTO OMPEACISIIOT HOPMHUPYEMYIO aMIUIUTYAy KoJeOaHMi
TeMITepaTypbl BHYTPEHHEH MMOBEPXHOCTH OTrpaxaaroieit koncrpykiwu 4.9, °C, mo hopmyre
(11) CHulT 23-02

Arreq = 2,5 - O,l(text - 21); (46)

re lext - CpeaHsist MecsyHasi TeMIepaTypa HapyKHOTO BO3ayXa 3a utoib, °C, mpuHHMaeMas
cornacHo CHull 23-01.

11.1.3 BennuuHy 3aTyXaHusl paC4eTHOW aMIUTATY/IbI KOJIEOaHUI TeMIIepaTypbl Hapy>KHOTO
BO3JlyXa V B OTpaKJIaoLIeil KOHCTPYKIIMH, COCTOSIIEN U3 OJJHOPOJHBIX CJIOEB, PACCUUTHIBAIOT
o ¢hopmyie

v=09-2.718" P[(s; + o, )5, + ). (5, + T, )0, +T,)]
[E'sl +}-1JE'5: +}-:)"'('5=: +}-='_Jc'r-er:]= (47)

rje D - TermnoBast HHEPIHS OTPpaKAaroIIei KOHCTPYKIIUH, onpeaesemas mo Gopmysie (53);

S1, S2, ... , Sn - pacueTHbIe KO3()(PHUIIMEHTHI TETUIOYCBOCHUS MaTepHajia OTICIBHBIX CIIOCB
oTpaXkiaromel KOHCTpyKuuH, Br/(M%-°C), TpHHMMaeMble MO TPHIOKEHHIO J[ MIH IO
pe3yibTaTaM TEeIIOTEXHUYECKUX UCTIbITAaHUM;

Y1, Y2, ..., Yi1, Yi - k03pdUIHEHTHI TEMIOYCBOCHUSI HAPY)KHOW MOBEPXHOCTU OTACIBHBIX
CJIOEB OT'PaXKJIA0IIeH KOHCTPYKITUH, BT/(MZ-OC), ompenensieMble coriacHo 11.1.6;

Qlint - TO ke, 4TO U B popmye (8);

Olext - KOO(PGUIIUEHT TEIIOOTA4N HAPYKHOM MOBEPXHOCTH OTpakIaloLIeil KOHCTPYKIIUH I10
JNeTHUM ycnoBusaM, Br/(M%-°C), onpeensieMslii o hopmyiie

o, = L16(5 +10./v), (48)
rae V - MUHUMAaJbHasl U3 CPEIHUX CKOpOCTEH BeTpa Mo pymOaMm 3a HIOJb, IOBTOPSIEMOCTh
KOTOpBIX cocTaBisieT 16 % u Gosnee, mpuHUMaemast corjaacHo CHull 23-01, HO He MeHee 1 Mm/c.

Benuuuny VUit MHOTOCIOMHOM HEOJHOPOJHON OTpaKJaronied KOHCTPYKIHH C
TEIUIONPOBOJHBIMU BKJIFOUEHHUSMHU B BUE 00OpaMIISIIOIIMX pedep MPUHUMAIOT B COOTBETCTBUH
¢ I'OCT 26253.

11.1.4 PacueTHyI0 aMILTMTYy KoJeGaHUil TeMIepaTypbl HAPYKHOTO BO3ayXa Arex®®, °C,
paccuuTHIBAIOT MO (hopMysie

At,extdes = 0,5Atext + p(lmax - |av)/0text, (49)

rae Atext - MakCMMaibHas aMIUIMTYAa TEMIIEpaTypbl HApY»KHOTO Bo3ayxa B wutone, °C,
MpUHUMaeMast corinacHo CHull 23-01;

p - KO3PGUITUEHT NOTJIOMICHHS COTHEUHOU parialiii MaTepruaioM HapyKHOM MOBEPXHOCTH
OTpaKJaloIIe KOHCTPYKIIUHU, IPUHUMAEMBIH 10 TabnuIe 14;

Imax, lav - COOTBETCTBEHHO MaKCHUMalbHOE U CpeJHee 3HAUCHHUS CYMMAapHOW COJIHEYHOMH
paauanuu (MPSMOM M PacCEesHHOMN), BT/MZ, MIPUHUMAEMBIE COTJIACHO MPHIJIOKEHUIO [: s
HAPYKHBIX CTEH - KaK JUIsl BEPTUKAIbHOM OBEPXHOCTH 3alaJHOW OPUEHTALINH, IS TIOKPBITUN
- KaK JUIsl TOPU30HTAIBHON NTOBEPXHOCTH;

Olext - TO XK€, 4TO U B (hopmyuie (48).
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Tabnuuna 14 - KodppuuueHT NOrJoOLEHUsS] COJHEYHOH pagualud MaTepHaioM
HAPY>KHOM MOBEPXHOCTH OrPAXKIAI0LIECH KOHCTPYKIHMHU

9 . Koadduruent normomenus
Ne m.m. Marepual HapyKHOI MOBEPXHOCTH OTPayKIArONIeii KOHCTPYKIUH .
COITHEYHOM pajHaliy p
1 AroMuHANR 0,5
2 AcOecToneMeHTHBIE JIUCTEI 0,65
3 AcdanbprodeTon 0,9
4 beronst 0,7
5 JlepeBo HEOKpAIIICHHOE 0,6
6 3anmTHEIA CIIOH PYITOHHOM KPOBIIM U3 CBETIIOrO I'PaBHs 0,65
7 Kupruy riavHsHbI KpacHBIH 0,7
8 Kupnuy cuivkaTHBINA 0,6
9 OO0nMIOBKa IPUPOAHBIM KaMHEM OEJIbIM 0,45
10 Oxkpacka CuIMKaTHas TEMHO-Cepast 0,7
11 Okpacka n3BecTKoBas Oenast 0,3
12 [TuTka 06IUIIOBOYHAS KEpaMUIECKas 0,8
13 IInurka 00aUIIOBOYHAS CTEKIHHAS CUHSISA 0,6
14 [TnuTka obnuioBoYHAs Oernast Min maneBast 0,45
15 PyGepoun ¢ necyanoii OCKINKO#M 0,9
16 Crasp TUCTOBas, OKpalleHHast Oeoi Kpackon 0,45
17 Crasp TMCTOBasI, OKpallleHHasi TEMHO-KPaCHOM KpacKon 0,8
18 Craip TMCTOBasI, OKpallleHHas 3eIeHOI KpacKoii 0,6
19 Cranb KpoBebHasI OIIMHKOBAHHAS 0,65
20 Crekiio 00IMIIOBOYHOE 0,7
21 ITykaTypka U3BECTKOBasi TEMHO-CEpasi UM TEPPaKOTOBasI 0,7
22 ITykaTypka ieMEeHTHas CBETIO-TONy0ast 0,3
23 ITykaTypka leMEeHTHasl TEMHO-3€eJeHast 0,6
24 IITykaTypka ieMeHTHasi KpeMOoBast 0,4

11.1.5 PacyeTrHyr0 aMmIUIUTyay KoJIeOAaHWW TeMIlepaTyphl BHYTPEHHEH IMOBEPXHOCTH
orpaxiaronieil KoHcTpykimn A%, °C, paccunTsiBaroT 10 Gopmyie

ATdes = At,extdeS/V, (50)

rae Awex™ - pacueTHas aMIUIMTyma KoJeOaHMH TeMmriepaTypbl HapykHOro Bo3ayxa, °C,
ompenensaeMas corjiacHo 11.1.4;

V - BeJIMYMHA 3aTyXaHUs PACYCTHOW aMIUTUTYIbl KOJeOaHUIl TeMIepaTypbl HapyKHOTO
B037yXa Atext’™ B orpaxkaaromieii KOHCTPYKIUH, OTIpeienseMas COTIacHo 11.1.3.

11.1.6 [ns ompenenenus Kod(P(GUIMEHTOB TEIUIOYCBOCHUS HAPY)KHOW TOBEPXHOCTH
OTJIENbHBIX CJIOEB OTpaXKJarollell KOHCTPYKIMH CIEAYeT MpEeABAPUTEIbHO BBIYUCIUTH
TEIUIOBYIO HHEpIuio D kaxaoro ciost mo popmyiae (53).

Koa¢duImenT TennoycBoeHus HapyxkHoil mosepxHocty cios Y, B/(M?-°C), ¢ TemnoBoit
unepuueit D > 1 cnenyetr npuHUMaTh paBHBIM pacdeTHOMY KOI(PPHUIIMEHTY TEIUIOYCBOCHHUS S
MaTepuana 3TOT0 CJIOSi KOHCTPYKIIMH 10 MPUIIOKEHHIO 1.

KoaddunmenT TemnoycBoeHus HapyKHOM MOBEPXHOCTH €01 Y ¢ TeroBoii nuepuuei D <
1 crnemyer ompenensaTh pacyeTOM, HauWHas C MEPBOTO cJosi (cuuTas OT BHYTpPEHHEH
MTOBEPXHOCTH OTPaXKJIAIOIIEH KOHCTPYKIIMHU) CIIEAYIOIUM 00pa3oMm:

a) JUIsl TIEpBOTO CIIOS - 10 popMmyIie

S

Y1 = (R1812 + cint)/(1 + Rictint); (51)
0) s i-ro cios - o Gopmyne
Yi = (Risi? + Yia)/(1 + RiYia); (52)
rae Ri, Ri - Tepmuueckue CONPOTHBIECHHS COOTBETCTBEHHO MEPBOrO M I-r0  CIOEB

orpaxaronielt KoHcTpykiuu, M2-°C/BT, onpesensemsle 1o Gpopmyie (6);
S1, Si - pacueTHble KOd(PPHUIMEHTHI TEIUIOYCBOCHUSI MaTepuaia COOTBETCTBEHHO MEPBOTO U
i-ro cnoes, Br/(M%°C), npuHUMaeMble MO TIPUIOKEHHUIO JI;
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Qlint - TO K€, 4TO U B opmyie (8);

Y1, Yi, Yi1 - KO3(pPHUIMEHTH TEIUIOYCBOCHUSI HAPY)KHOH MOBEPXHOCTU COOTBETCTBEHHO
nepBoro, i-ro u (i - 1)-ro cioes orpaxjaroniei koncTpykiuu, Br/(m%-°C).

11.1.7 Ecmn A% < A, To orpaxkparonas KOHCTPYKIIUS yHOBJIETBOPSET TPeOOBAHUSM
HOPM TI0 TEIJIOYCTOWYHBOCTH.

11.1.8 3navenusi K03()OUIMEHTOB TEIJIONPOIYCKAHHS [sp COJTHIIC3AIIUTHBIX YCTPOMCTB,
MIPUMEHSIEMBIX /111 OKOH U (OHapel 34aHul B palloHaX CO CpeAHEMECIYHOM TeMIiepaTypoil
utoiig 21 °C u Bblle, IpUBEACHBI B TaOHIlE 15.

Tabnuma 15 - KoaddpuuueHT TenjJonponycKkaHus COJHIE3AMMTHBIX YCTPOHCTB

Koappuuuent
Ne m.m. ConHIe3aluTHEIE YCTPONUCTBA TEIUIONPOITyCKaHUA
COITHIIC3AIIUTHBIX YCTPOICTB Psp
A. Hapyoicnvie
1  |ITopa niam mMapku3a U3 CBETIION TKaHH 0,15
2  |ltopa mmm Mapkn3a U3 TEMHOH TKaHU 0,20
3 CTaBHU-)KAJIO3M C ICPEBSIHHBIMU IJIACTUHAMMU 0,10/0,15
4 HITOpBI-KaI03U ¢ METAJUTMYCCKUMHU TTACTHHAMU 0,15/0,20
b. Meosiccmexonvuvie (Henposempusaemvle)
5 HITOpBI-KaI03U ¢ METAJUTMYSCKUMHU TTACTHHAMU 0,30/0,35
6 |llTopa u3 cBeT/ION TKaHU 0,25
7 IlITopa U3 TeMHOM TKaHU 0,40
B. Buympennue
8 ITophI->KaJII031 C METAIIIMYECKUMH TIACTHHAMHU 0,60/0,70
9 [ITopa u3 cBetoi TKaHU 0,40
10 |ldropa u3 TeMHOM TKaHU 0,80
Ilpumeuanus
1 KoadpduimenTs! Termonponyckanus: 10 4epThl - JUIS COJHIIE3AIIMTHBIX YCTPOMCTB C IUIACTHHAMHM IO]]
yrnom 45°, mocie 4epThl - mof yrioM 90° K IIOCKOCTH MpoeMa.
2 KoappuireHTbl TeronpoycKanusi MeXCTEKOIBHBIX COJIHIIE3AIIMTHBIX YCTPOMCTB C MPOBETPUBACMBIM
MEXCTEKOJIbHBIM MPOCTPAHCTBOM CJIEyeT IPHHUMATD B 2 pa3a MEHBIIIE.

11.1.9 TemmoByro umHepmuio D orpaxpariieil KOHCTPYKIIMH CIEAYET ONPEessiTh IO
bopmyie

D = RiS1 + R2S2 + ... + RnSp, (53)
rae Ri, Rz, .., Rn - Tepmuueckue cONMpOTHBICHHUS OTIEIbHBIX CIOEB Orpaxkaarouieit
KoHCTpyKuuu, M2-°C/BT, onpeensemble o popmye (6);

S1, S2, ... , Sn - pacueTHble KO3()PUIIMEHTHI TEIUIOYCBOCHHUSI MaTepuasia OTICIbHBIX CIIOEB

orpaxiaomeil KoHcTpykuuu, Br/(M%-°C), npuHMMaeMble MO NPUIOKEHHIO JI WIH IO
pe3ysbTaTaM TEIUIOTEXHHUUECKUX UCTIBITAHUH.
11.1.10 IIpumep pacuera NMpUBEICH B MIPUIOKEHUU D.

11.2 TEIIOYCTOMYMBOCTH MOMEIIEHUA B XOJIOIHBIN MEPUO T'OJA

11.2.1 TennoycTOHYMBOCTh NOMEIIEHUH B XOJIOJHBII MEPHO roJia PU HAJTMYUU B 31aHUU
CHCTEMBI OTOIICHHS C aBTOMAaTHYECKHMM pPEryIUpOBaHUEM TEMIICPATypbl BHYTPEHHEIO
BO3Jlyxa He HopMupyercsi. B ocTaipHbIX clydasX HOpMaTHBHbIE TpeOOBaHUS K
TEILIOYCTOMYMBOCTHU IIOMEILEHUH YCTaHOBJIEHBI B CHull 23-02.

11.2.2 Meton pacuera TEeII0yCTOMYMBOCTH MMOMEIIEHUH B XOJIOIHBINA MEPUO/] TOa COCTOUT

B CJIC/TYIOLICM.
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11.2.2.1 PacueTHyr0 aMIUIUTYy KOJI€OaHUSI Pe3yIbTUPYIOMIEH TeMIepaTypbl HOMEIICHUH
YKHIIBIX ¥ OOIECTBEHHbIX 3JIaHMii B XOJIOIHBIH mepros roxa AL, °C, ciemyeT onpenensaTh 1o

bopmyne
ALes = 0,7MQo/(ZAiB), (54)

rie M - xodpduumeHT HEepaBHOMEPHOCTH TEIUIOOTAAYM HarpeBaTelIbHBIM IPUOOPOM,
MIPUHUMAEMBbI TI0 TabuIEe 16;

Qo - cpenHsis TEMIOOTAaYa OTOMUTENBFHOTO pUbopa, BT, paBHas TEIIONOTEPSM JTaHHOTO
MOMEUICHHUS, OTIPEIEIIIEMBbIM B COOTBETCTBHH C HOPMAaTHBHBIMH JIOKYMEHTAMU;

Ai - Iomap i-i orpakjaromeii KOHCTPYKIHHI, M2;

Bi - ko>(p(QUIMEHT TEemIONOrIomeHHs MOBEPXHOCTH I-To orpaxaeHus, Br/(m2-°C),
ompenensieMbii o Gpopmyie

Bi = 1/[(Motint) + (1/Yi™)], (55)

Qint - KO3 (UIIUEHT TEIIOOTAAYN BHYTPEHHEHN MOBEPXHOCTH OTPakIA0IIEel KOHCTPYKIIHH,
Bt/(M?-°C), paBHblif 4,5 + o

ok - KO3((UIHEHT KOHBEKTHBHOTO TEMIoOOMeHa BHyTpeHHeil mosepxnocTH, Bt/(M?-°C),
MIPUHUMAEMBIN PAaBHBIM JUIsl: BHYTPEHHETO oTrpaxaeHus - 1,2; okHa - 3,5; mona - 1,5; moTonka
- 3,5;

Yi" - kod(QUIMEHT TemIOoyCBOEHHS BHYTPEHHEH IIOBEPXHOCTH i-ii Orpakmaromei
KoHCTpyKImH, Br/(M%-°C), onpenensemslii mo 11.2.2.3.

Tab6nuna 16 - KodpdpuumeHT HEPABHOMEPHOCTH TEMJI0OTIAAYH HATrpPeBaTeIbHBIX
npudopos M

Ne .. Tun oTornexHus M
1 BonsHoe ororuieHne 30aHUH ¢ HEIPEPHIBHBIM O0CTY)KHBaHHEM 0,1
2 ITapoBoe oToruieHNe UM HETEIIIOEMKUMU Me4aMHu:
a) BpeMsi 1oJjauy rapa WiK TOIKH 1e4u - 18 4, nepepsiB - 6 4 0,8
0) BpeMs OAayH Mapa WK TOIKH 1edn - 12 4, mepepsiB - 12 1 1,4
B) BpeMs TI0JIa4M Mapa MK TOIKH e4H - 6 4, nepepsiB - 18 4 2,2
3 BoasHoe otomieHue (BpeMs TOIKH - 6 1) 1,5
4 IleuHoe oTomIeHUE TEIUIOEMKUMHU II€YaMU PH TOIKE UX | pa3 B CyTKH:
TOJIIMHA CTEHOK Ieud B 1/2 xuprnnda Ot 0,4 10 0,9
TOJIIMHA CTEHOK Ieud B 1/4 xuprnnda Ot 0,7 mo 1,4
[Ipumeuanue - MeHblune 3Ha4YeHHs M COOTBETCTBYIOT MACCHBHBIM II€4aM, OOJbIIME - MEHee
MAacCCHBHBIM JIETKUM TeuaMm. [Ipu Tomke medeit 2 pa3a B CyTKH BeTHMUUHY M cliefyeT yMeHbIIaTh B 2,5 - 3 pasza
JUTst Tieveit co creHkamu B 1/2 xupnmya u B 2 - 2,3 pasa - npu 1/4 xupnnya.

Hymepanus cnoes B popmyie (55) mpuHSTAa B HalPaBJIEHUU OT BHYTPEHHEH K Hapy:KHOMH
MTOBEPXHOCTU OTPaKJICHUSI.

IIpu pacuere A® o popmyre (54) I OKOH U OCTEKIEHHBIX HAPYXKHBIX JBEpeil cliemyer
MPUHUMATh BETUYUHY

Bi = 1/(1,08R,), (56)

rze Ro - COnpoTHBIEHHE Temonepeaade OKHa Wi asepu, M2-°C/BT.

11.2.2.2 Jlna onpenenenus Kod(pPHUIMEHTOB TEIUIOYCBOCHUS MOBEPXHOCTH OTIENIBbHBIX
CJIOEB Or'paX/IaIoIIe KOHCTPYKLIUH CIIEAYeT MpeABapUTENbHO BHIYUCIUTD TEIIOBYIO HHEPIIUIO
D kaxmoro ciosi o popmyre (53).

11.2.2.3 Ko3¢p¢puiueHtT TerioycBOCHUsI BHYTPEHHEH IOBEPXHOCTH OrpaxJIaromei
xorcTpykimu Y™, B1/(M2-°C), onpeensercst cleayroumM o0pasoM:

a) eclIM NepBbI (BHYTpEeHHHH) Ci0oil orpaxiaronieil KOHCTPYKIMH HMEET TEIUIOBYIO
uHepuuto D > 1, to

yint =g, (57)
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6) ecu D1 + D2 + ... + Dnt < 1, H0 D1 + D2 + ... + Dy > 1, 10 kK03bdumment Y™ cnemyer
OTIPENeNATh TOCIEIOBATEIBHO PACYeTOM KOA(P(PHUIMEHTOB TEIJIOYCBOCHUS BHYTPEHHEH
MOBEPXHOCTHU CJIOEB KOHCTPYKIIUHU, HAYMHAA € (77 - 1) CJI0sI 10 IEPBOTO CIEIYIOUIIM 00pa3oMm:

s (n - 1) ciost - mo popmyre

Yn-1 = (Rn18n-12 + $n)/(1 + Rnasn); (58)
st i-rocnosa (i=n-2,n-3, ..., 1) - mo ¢popmyrne
Yi = (Ris? + Yir1)/(1 + RnYis1). (59)

Koadpdunment yint HPUHUMACTCS] PaBHBIM KO3(D(DHUIMEHTY TEIJI0yCBOCHHUS TOBEPXHOCTH |-
ro cios Yi;

B) €CJIM Ul OTPAKJIAIOLIEH KOHCTPYKIIMU, COCTOSIIEH U3 N CIIOEB,

D1 + D2 + ... + Dn < 1, 1O KO3pdurment yint CIEAYET ONPENENATh MOCIEI0BATEIBHO

pacuetoMm k03 durueHtoB Yn, Yn-1, ..., Y1
JUTs N-TO CJI0s - 10 (hopmyIie
Yn = (RnSn2 + (Xext)/(l + RnOLext); (60)

st i-rocnos (i=n-2,n-3, ..., 1) - mo popmye (59);

I) I BHYTPEHHHX OTPaKIAIONINX KOHCTPYKIMi BenmumHa Y™ ompenensercs kak s
HapyKHBIX OlpaXKJCHWI, HO NPHHUMAETCS, 4YTO B cepeauHe orpaxaeHut S = 0. Jlua
HECUMMETPUYHBIX OTPAKICHHUM UX CEpeUHY ClIeyeT Ha3HayaTh MO MOJOBHHE BENUYHHBI XD
BCET0 OTPaXk/ICHUS;

1) TIpU HaJMYUU B Orpa)KJarolield KOHCTPYKLUMU BO3IYIIHON MPOCIONKH KO3 ULIHEHT
TEIJIOYCBOCHHUS BO3/IyXa S B HEM MPUHUMAETCS] paBHBIM HYIIIO.

B dbopmynax (57) - (60) u HepaBeHCTBAX:

Dy, Do, ..., Dn - TennoBast uHEpIUs COOTBETCTBEHHO 1-T0, 2-T0, ..., N-TO CJI0€B KOHCTPYKITUH,
ompenenseMas 1o Gpopmyie (53);

Ri, ... , Rn-1, Rn - TepMuueckue compotuienns, M2-°C/BT, COOTBETCTBEHHO i-TO, ... , (N - 1)-
ro ¥ N-TO CJI0EB KOHCTPYKIIMH, OTpeaeseMble 1o hopmysie (8);

S1, <oy Siy «e y Sn-1, Sn - pacueTHbIC KOAPPUIIMESHTHI TEIUIOYCBOCHHS MaTepuana 1-ro, ..., i-ro,
..., (N - 1)-ro u n-ro cnoeB KoHCTPyKIWH, BT/(M?-°C), MPUHEMaEMBIE TI0 IPHIOKEHHIO JI;

Yi+1 - KO3QQHUIHMEHT TEINIOYCBOCHUSI BHYTpeHHe# moBepxHoctd (i + 1)-ro cros

KoHCTpyKIuu B1/(M%-°C);

Olext - TO K€, 4TO U B (hopmysie (8).

11.2.2.4 Tlomyuennas mo ¢opmyne (54) pacyeTHas aMIUIUTyJa KoJieOaHUi
pe3ynsTHpyIomeil TemmepaTypsl momemenus A% nomkHa OHTH MeHBIIE HMIM paBHA
HOPMHUpYeMOMY 3HaueHno AeS < A,

11.2.2.5 BpiGop THNa TEIJIOAKKYMYIUPYIOLIErOo MpuUOOpa MO MOKa3aTelr0 3aTyXaHUus
TEIUIOBOM BOJIHBI B HEM V¢ MPOU3BOAMTCS MO rpadukaM PUCYHKOB 2 - 4 JJISl Pa3iIUYHBIX
PEXIMOB €T0 3apsIKK B 3aBUCUMOCTH OT coyetanus A/Yn 1 Qpo/(AAL®), obecrieunBas B 1eBoM
CEKTOpE OT KPHBHIX ycioBue A < A,



e
3 ///

IR

s
-
7
/7
A

'/

7
P
/
7
Y

//;
'
e

1/
LIS

0.3 -
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 0,,(/(,.\_1#“)

Pucynok 2 - I'paduk mis moadopa TeII0aKKyMYIHPYIOITUX MPUOOPOB (ITPOIODKUTEITEHOCTh

sapsaky 8 u)

MARARVAWY

NN
I

ALY,

7

/
LA A o

4l

[N

L1 \

| \\\ Q
0.9

s

N N

AN oy

0,3
0.2 0.4 0.6 0.8 1,0 1,2 1.4 1.6 1.8 Q’,/(:\At‘“‘)

Pucynok 3 - I'paduk 115 noadopa TeII0aKKyMyJIHPYIOMIUX MPHOOPOB (ITPOAOIKUTETBHOCTD
3apsiaku 8 + 2 4 THEBHOM MOPa3psAKH)



41

L LR
.‘ AR
__ R
N
NN
=

>

/i
/e

0.9 AN

0.5

0.3

0.2 0.4 0.6 0.3 1.0 1.2 1.4 1.6 1.8 Q,. J(AAF)

Pucynok 4 - I'paduk ns moadopa TeII0aKKyMYIHPYIOITUX MPUOOPOB (ITPOI0DKUTEITEHOCTh
3apsAaKy 6 + 2 4 THEBHOM MOApa3psAKH)

[Tokazarens TEIJIOYCBOCHUS BHYTPEHHUX MOBEPXHOCTEN MOMEILEHUS u
TEIUI0AKKYMYJIAIIMOHHBIX ClI0eB mpudopa Yn U MOKa3aTellb MHTEHCUBHOCTH KOHBEKTHBHOIO
TEII000MeHa B MOMEILEHUU A OTPEeNaoTCs COOTBETCTBEHHO 10 (hopMyam:

Yo = ZAY; (61)
A = Zos'A, (62)

rie Yi- KoOQPUIUESHT TeII0yCBOCHHSI I-i TOBEPXHOCTH TIOMEIICHUS, OTIPEICIIIEMbII COTIIACHO
12.2.3, ¥ TemnoakKyMyaupyromiero npubopa, Br/(m?-°C), onpenensemslii o Gopmyie

Y= [R1512 + RzSzZ(R2R1512 + 2)J/[1+ RzSzZ(R2+2R1)], (63)

Ri, Rz - Tepmuueckue CONMPOTUBICHHUS COOTBETCTBEHHO TEIUIOM3OJIALIMOHHOTO H
TEII0aKKYMYIHPYIOIIEro cioeB npubopa, m2-°C/BT;

S1, S2 - KO GUIUEHTHI TETJIOYCBOCHUSI MATEPHUAIOB COOTBETCTBEHHO TEIJIOU30JISIIHOHHOTO
M TEMI0AKKyMYIHPYIOLIEro cI0eB mpudopa, Br/(M?-°C), NpUHEMAaeMble MO TPHIOKEHHIO JI
WJIH 10 pe3yJIbTaTaM TeIIOTEXHUYECKHX UCTIBITAHU;

Osk - KOODOHIMEHT KOHBEKTHBHOTO TEMIOOOMEHa i-if TOBEPXHOCTH MOMEIIEHHS U
TeMI0aKKYMYIUPYIOIEro npubopa ¢ Bo3AyXoM Homemenus, Br/(mM%-°C), npuHMMaeMsblii
PaBHBIM JUIsI: HAPY>KHOTO OrpaxkaeHus - 3,1; BHyTpeHHero orpaxaeHus - 1,2; okHa - 4,1; nmona
- 1,5; moronka - 3,5; TemsoakKyMylupymoliero mnpubopa - 5,6 mpu Temmeparype ero
noBepxHoctu 95 °C u 3,3 - npu 40 °C;

Ai - Iomap i-# MoBepXHOCTH MOMEIIeHHs U TEMI0aKKyMYy/IHPYIOLIEro npubopa, M2,

11.2.2.6 MoUIHOCTh HAarpeBaTENIbHBIX 3JEMEHTOB TEIUIOAKKyMYyJUpytomero npudopa Qp.c
BHETIUKOBOTO AIIEKTPOOTOILIEHUS OTNpeaeisieTcs no popmymne

Qp.c = Qn1%(24/m), (64)

rae Qn°® - pacueTHbIe TemIONIOTEpH MOMelIeHus, BT, onpenensemsie o CHull 41-01;

m - IPOJAOIDKUTEIHLHOCTD 3apsAAKH TEIUIOaKKyMYyJIUPYIOIIEro npuoopa, .

11.2.2.7 B ciyuyae korja 3JeKTPOTEIUIOAKKYMYJISILIMOHHAsL CUCTEMA OTOIJICHUS YaCTUYHO
MOKPBIBAET TEIUIONOTEPH 3JaHUs M SABJIsSIETCS 0a30BOI 4acThl0 KOMOMHUPOBAHHOM CHCTEMBI

des
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OTOIUICHUS, YCTAHOBOYHYIO MOIIHOCTL JOMOJHUTCIBHBIX ITOCTOSAHHO pa6OTaIOH_[I/IX HpI/I60pOB
cUCcTeMbl oToTuIeHus Qp CIeAYeT onpeaesaTh mo Gopmyie

Qb - thldes _ ches’ (65)

e Qn% - 1o xe, 4To U B 11.2.2.6;

Q.S - pacueTHBIE TEIUIONOTEPH MOMEIIEHHs, BT, Ipy TeMIeparype Haubolee XOJIOIHOM
natuaHeBKy Ha 5 °C Bbile ykazaHHOW B CHull 23-01.
11.2.2.8 PacueTHyI0 pa3HOCTh TEMIIEPATYP CICIYET OMPEILIATh 10 GopMyIie

Atdes = timdes - textdes, (66)
re tind®, teq® - pacueTHBIE TeMIEpaTyphl COOTBETCTBEHHO BHYTPEHHEI'O M HAPYKHOTO
BO3J1yXa, T€ XK€, 4TO U B popmyiie (9).

11.3 Tlpumep ompenencHUs MOIIHOCTH TEIIOAKKYMYJSIIIHOHHOTO MPUOOpa TPUBEICH B
MPUIIOKEHUH X.

12 BO3AYXOITPOHUIHAEMOCTbD OI'PAKIAIOIINAX KOHCTPYKIIUN U
INOMELIEHUHA 3JAHUUN

des

12.1 Bo3ayXOHW3OJSIMOHHBIE CBOWCTBA CTPOWTEIFHBIX MaTEPHANOB W KOHCTPYKLIUH
XapaKTEePU3YIOTCS COMPOTUBICHHEM HX BO3IyXONPOHMIAHMIO Rind®, m2-u-Tla/kr, KoTopoe
JOIDKHO OBITh HE MeHee HOPMHPYEMOTO CONPOTHBIICHHS BO3IYyXONPOHHIAHHIO Rind®,
OTIPEAENSIEMOTO COTJIaCHO pazneny 8 CHull 23-02.

ConpoTuBieHHe BO3yXONPOHUIIAHNIO MHOTOCIIOMHOM orpa)aaronieil KOHCTPYKIHUHU Rinf
m2a-Tla/kr, cliesyeT onmpeensTs mo (GopMyie

Rint®® = Rinf1 + Rinf2 + ... + Rinfn, (67)

des
)

rae Rinf 1, Rinf 2, ... , Rinf n - cONpoTHBICHHS BO3MyXOMPOHMIIAHWIO OTMACIHHBIX CIIOCB
OTpaXIAtoNIel KOHCTPYKIMH, M2-4-TTa/KT, MpHHIMaeMble 1o TabmuIe 17.

ConpoTHBJICHHE BO3AyXONPOHHUIIAHUIO 3aIOJHCHUN CBETONPOEMOB CIICIYET OIPEICIIATh
corjacHo 12.3, 124 W CpaBHHBaTh CO 3HAYCHHWSIMH, TIOJYYCHHBIMH B peE3yJbTaTe
cepTU(UKAIIMOHHBIX UCTTBITAHUM.

Tabnuma 17 - ConpoTuBiieHne BO3TyXONPOHNUIIAHUIO MATEPHAJIOB M KOHCTPYKIIUIi

No Tomuua ConpotusieHue
L MarepuaJisl 1 KOHCTPYKLMU S BO3YXOIIP OHHULIAHHUIO
Rinf, M2-u-TTa/kr
1 2 3 4
1 |Beron crutomHoii (6e3 MBOB) 100 19620
2 [Ta3zocunukaTt CIUIONIHOM (0€3 IIBOB) 140 21
3  |V3BecTHSK-paKyIICUHUK 500 6
4 |KaptoH crpoutenbHblii (0e3 1MBOB) 1,3 64
5 |KupnmuHas ki1agka W3 CIUIONIHOTO KHPIHMYa Ha HeMeHTHo-TiecyaHoMm| 250 u 18
pacTBope TonHOM B 1 kupmud u 6omee Oonee
6 |KupnuuHas knajaka W3 CIUIONIHOIO KUpITMYa Ha HeMeHTHo-necdaHoMm| 120 2
pacTBoOpe TONIIMHON B MOJKUPIINYA
7 |KupnmuHas Kimajka W3 CIDIONIHOTO KHUPIWYa Ha IeMeHTHo-TiakoBoMm| 250 u 9
pacTBope TONIIHOM B 1 Kupmd u 6omnee Oonee
8 |KuprnuuHas knazka u3 CIUIONIHOTO KHPIHYa HAa HeMEHTHO-lutakoBom| 120 1
pacTBoOpe TONIIMHON B MOJKUPIINYA
9 |[Kmazka kupnmya KepaMHUecKOro MyCTOTHOTO Ha IIEMEHTHO-TIECUaHOM - 2
pacTBOpe TONIIMHON B MOJKUPIHAYA
10 [Knazaka u3 nerko0ETOHHBIX KAMHEH Ha IEMEHTHO-TIECYaHOM PacTBOPE 400 13
11 |Knagka 3 1erkoOETOHHBIX KaMHEH Ha IEMEHTHO-TINIAKOBOM PacTBOPE 400 1
12 |JIuctel acOeCTOLEMEHTHBIE C 3a/1€JIKON 1IBOB 6 196
13 [O6omn GymaskHbIe OOBIYHBIE - 20
14 |O6mmBKa 3 00pE3HBIX TOCOK, COSAMHEHHBIX BIPUTHIK Witw BUeTBepTh | 20 - 25 0,1
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ConpoTuBieHue
No Tommuna
L MartepHalisl 1 KOHCTPYKIHU o5t v | BOBYXOTPOHUIIAHHIO
’ Rinf, M2-a-ITa/Kkr

15 |[O6mmBKa 13 0OpE3HBIX TOCOK, COSMHEHHBIX B IIITYHT 20 -25 1,5

16 |OOmmBKa W3 JOCOK [BOMHAs C MpOKIanKod Mexny ooOmmuBkamu| 50 98
CTpOUTENIFHOH Oymaru

17 |O6mmBka w3  ¢ubOpomura wWiIM W3 JpeBecHO-BOJOKHHCTHIX[ 15 -70 2,5
OeClIeMEHTHBIX MATKUX TUIHT C 3a]ICIIKOU IIIBOB

18 [O6mmBka w3  ¢uOpomura wWiIM W3 JpeBecHO-BOJOKHHCTHIX[ 15 -70 0,5
OeCIIEeMEHTHBIX MATKUX IUTUT 0€3 3a/IeJIKH IIIBOB

19 |OO0mmBKa U3 )KECTKUX APEBECHO-BOJIOKHICTRIX JIFICTOB C 3aJICIKOH IIBOB 10 3,3

20 |OO0mmBKa U3 THIICOBOI CyXOl MITYKaTypKH C 3a/ICJIKON IIIBOB 10 20

21 |llenoGeroH aBTOKIaBHEIH (0€3 MBOB) 100 1960

22 |llenobeToH HeaBTOKJIABHBIH 100 196

23 |llenononuctupon 50 - 100 79

24 |Ilenocrekio crutomrHoe (6e3 1mBOB) 120 > 2000

25 |Ilnutel MUHEpAIOBATHBIE KECTKHE 50 2

26 |Pybepoun 1,5 |Bo3nyxoHenpoHHIaeM

27 |Tons 15 490

28 |danepa kieeHas (0e3 1IBOB) 3-4 2940

29 |lllnakoberoH crutoniHOH (O3 IIBORB) 100 14

30 |lIrykaTtypka II€MEHTHO-TIECUYaHBIM pPAacTBOPOM II0 KaMEHHOH WM 15 373
KUPIUYHOM KJIaJIKe

31 |UIrykatypka n3BeCTKOBas IO KAMEHHOH WIJIM KMPIUYHOW KIajKe 15 142

32 |UIrykatypka W3BECTKOBO-THIICOBas MO JepeBy (10 IpaHH) 20 17

33 |Kepamsutoberon mnorHocThio 900 Kr/M® 250 - 400 13-17

34 [To xe, 1000 xr/m® 250 - 400 53-80

35 |To xe, 1100 - 1300 kr/m® 250 - 450 390 - 590

36 |llInakonem306eToH mIoTHOCTHIO 1500 Kr/M3 250 - 400 0,3

Ilpumeuanus

1 JIns x1amoK W3 KUpIUYa U KaMHEH C pacIIMBKOW HIBOB HAa HAPY>KHOW MOBEPXHOCTH NPUBEACHHOE B
HACTOSIIIEH TabJIHMIE COMPOTUBIIEHUE BO3IyXOMPOHUIIAHMIO CIIEIYET YBeInIuBaTh Ha 20 m2-u-ITa/Kr.

2 ConpoTUBJICHHE BO3IYXONPOHULIAHUIO BO3AYLIHBIX MPOCIOEK U CIOEB OrPaKHAIOIINX KOHCTPYKIMH U3
ChIMy4HX (IIIaKa, KePaM3UTa, IIEM3bI U T.II.), PBIXJIBIX U BOJIOKHHUCTHIX (MHHEPAIbHOM BaThl, COJIOMBI, CTPYXKH
U T.II.) MaTEPHAJIOB CIIEAYET IPHHIMATh PAaBHBIM HYJIIO HE3aBHCHMO OT TOJILIMHBI CIIOS.

3 Jns wMarepualoB M KOHCTPYKIMH, HE YKa3aHHBIX B HACTOAIIeW TaOmuIle, COMPOTHUBIICHHUE
BO3YXOINPOHHUIAHUIO CIIEAYET ONPEAEIATh SKCIIEPHUMEHTAIIBHO.

12.2 [TpoBepka orpak 1aroIuXx KOHCTPYKIIMK Ha COOTBETCTBUE TpeOoBaHMsAM CHull 23-02 110
COMPOTHBIICHUIO BO3yXOIPOHHIIAHUIO OCYIIECTBIISETCS CIETYIOIIUM 00pa3oMm.

OnpenensitoT pa3HOCTh JAaBieHUM Bo3ayxa Ap, Ila, Ha Hapy)KHOM W BHYTpEHHEH
MOBEPXHOCTAX 3alOJHEHHUs] OKOHHOTO MpoeMa Ha YPOBHE I0JIa MEPBOTO HAA3EMHOIO 3Ta)Ka
MIPOEKTUPYEMOTO 3[aHHs coryiacHo CHull 23-02 o dhopmyne

Ap = 0,55H (Yext - Yint) + 0,03'YextV2, (68)

rae H - BeicoTa 31aHus (OT YPOBHS 10J1a MEPBOTO ATa)Ka J0 BepXa BBITSHKHOM IIAXTHI), M;
Yext, Yint - YAEIbHBI Bec COOTBETCTBEHHO HAPYKHOTO M BHYTpeHHero Bosayxa, H/m3
ompeensieMblil o ¢popmynam:

Yext = 3463/(273 + text); (69)
Yint = 3463/(273 + tint), (70)

text - pacueTHas TemnepaTypa HapyXHO Bo3ayxa, °C, IpuHUMaeMas COrjacHo 5.1,

tjnt - pacdeTHas Temneparypa BHyTPEHHEro Bo3ayxa, °C, IpuHUMaemasl CorsacHo 5.2;

V - MakCUMaJlbHasi U3 CPEHUX CKOPOCTeH BeTpa Mo pymMOaM 3a siHBapb, MOBTOPSIEMOCTb
KOTOpBIX cocTaBisieT 16 % u Oosnee (ycTaHOBJIEHHAas IMpH CTaHAApTHOH BbicoTe 10 M),
npuHuMaemas no Ttabmuue 1* CHull 23-01; Uit 37aHU BbICOTOM cBbllie 60 M V ciemyer
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YMHOaTh Ha KOA(PQOHUIMEHT ¢ U3MEHEHHS CKOPOCTH BETpa MO BBICOTE, MPUHUMAEMBIH 110
TabunIe 18.

Tab6numa 18 - H3MeHeHHMe CKOPOCTH BeTpPa MO BBICOTE MO OTHOUIEHHIO K
CTaHIapTHOI BbicoTe 10 M

Koadunment ¢ npu pacyeTHOl CKOPOCTH BETpa, M/C
Betcora, 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 2,5 2,3 2,1 1,9 1,8 1,5
300 3,8 3,4 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 2,5 2,3 2,2 1,9
[Mpumeuanue - KodpduuumeHTsl ¢ NEWCTBUTENBbHBI ISl LEHTpajbHOro pernoHa P®. Jlnsa nmpyrux
perroHoB PD kordduimeHTs ¢ MOTryT HCIONB30BATHCS YCIOBHO.

OmnpenenstoT HOPMHPYEMOE COMPOTHBICHHUE BO3IYXONPOHHUIIAHHIO — OTPaXIArOIIUX
KOHCTPYKIM# Rin™®, m%u-Tla/kr, 3a HCKIIOUEHHEM 3aMOJHEHHH CBETOBBIX IIPOEMOB, IIO
dbopmyre (12) CHull 23-02

Rint*9 = AplG,, (71)

rje Ap - To ke, uTo U B popmyiie (68);

Gn - HOpDMHpyeMas BO3IyXONPOHHIIAEMOCTh OTPAXKMAIOMNX KOHCTPYKIMH, Kr/(M2-4),
npuHuUMast 1o Tadnuie 11 CHull 23-02.

12.3  Hopmupyemoe  CONpPOTHBJICHHE  BO3AYXONMPOHHUIIAHUIO  CBETONMPO3PAYHBIX
KOHCTPYKIHIA Rin®%, M?-4/KT, onpenensroT 1o Gopmyie

Rint®® = (1/Gn)(Ap/Apo)?3, (72)

rae Gn - HOpMHUpyeMas BO3IyXOHPOHHMIIAEMOCTh CBETOIPO3PAUHOI KOHCTPYKIUHM, Kr/(M?-u),
npuHuMaemas o tadsmie 11 CHull 23-02 1 ipu Apo = 10 Ila;

Ap - 10 e, uTo U B hopmyte (68);

Apo = 10 Ila - pa3HOCTh JaBJIEHUS BO3/lyXa Ha U HAPYKHOW W BHYTPEHHEU MOBEPXHOCTSIX
CBETOMPO3PAYHON KOHCTPYKIMH, IpPH KOTOPOW OIpeAessieTcsl BO3IyXONPOHHUIIAEMOCTh
cepTuduUIMpyeMoro oopasia.

12.4 ConpoTuBiieHHE BO3AYXONPOHUIAHUIO BBIOPAHHOTO THIIA CBETONPO3PAYHOU
KOHCTPYKUHUH Rint, M2-4/KT, OIIpeesioT 1o Gopmyie

Rint = (1/Gs)(Ap/Apo)", (73)

rzie Gs - BO3LyXOIPOHUIIAEMOCTh CBETONPO3pavyHOil KOHCTPYKIHH, Kr/(M24), pu Apo = 10 ITa,
MIOJIy4EeHHAs B pe3yJbTaTe CepTU(PHUKALIMOHHBIX UCTIBITAHUMN;

n - TOKa3aTelb peXuMa (QUIbTPALMM CBETONPO3PAYHON KOHCTPYKLUH, IMOJYYEHHBIH B
pe3yibTare cepTU(PUKALMOHHBIX UCTIBITAHUH.

12.5 B cayuae Rint > Rinf*% BbIOpaHHasi cBETONpO3payHas KOHCTPYKIHS YIOBIETBOPSET
TpeGoBaHMUAM CHull 23-02 110 CONPOTUBIICHUIO BO3IyXOMPOHUIIAHUIO.

B cayuae Rint < Rinf®® HEoO0XoqMMO 3aMEHHTH CBETONPO3PAYHYI0 KOHCTPYKIHIO H
MIPOBOJHUTH pacdeThl o ¢opmyie (73) 10 yIOBIETBOPEHUs TpeOoBaHmii CHull 23-02.

12.6 IIpumep pacueta Rinf mpuBesieH B LL.1 npuiiokeHus L.



45

12.7 Bpi0Op OKOHHBIX OJOKOB ISl 31aHUS TI0 UX BO3TYXOIPOHHUIIAEMOCTH B COOTBETCTBUU
¢ kinaccudukanueidr mo I'OCT 26602.2 cornacHo TpeOoBaHusiM 8.6 CHull 23-02 MpUBEACH B
npumepax 2 ¥ 3 (L.1) npuioxeHus 11.

12.8 TIlpoBepka 3maHuii M UX TIOMEIICHUWH Ha CTENEHb BO3IYXONPOHHIIAEMOCTH
OCYILIECTBIISIETCSl COIJIACHO METOJMKE, INpuBeAeHHOW B T'OCT 31167. Pexomennyemas
KJIaccu(UKaIys BO3AyXOTPOHUIIAEMOCTH OTPAKJAFOIINX KOHCTPYKIIUN 00BEKTa 110 KPaTHOCTH
Bo3ayxoo06mena mpu Ap = 50 Ila (Nso, u™) (momentenus, TPynmsl HoMenIeHui (KBapTHPHI)
HKHUIIBIX MHOTOKBAapTUPHBIX, OOIIECTBEHHBIX, aJIMMUHHUCTPATUBHBIX, OBITOBBIX,
CEJIbCKOXO35MCTBEHHBIX, BCIIOMOTaTENIbHBIX IOMEIIEHUH MPOU3BOJACTBEHHBIX 3JaHUN U
COOPY)KEHHUM, a TaKkKe OJHOKBAPTUPHBIX 3/JIaHUM B I1eJIOM) TpuBeaeHa B Tadmuie 19. [lpu
YCTaHOBJIEHUH KJIACCOB BO3TyXOIPOHUIIAEMOCTH «yMEPEHHAs», «BBICOKASN», «OUEHb BBICOKAs»
clieqyeT MpPUHUMAThb MeEpbl MO CHUKEHHUIO BO3YXONPOHHUIIAeMOCTH 00bekToB. [lpu
YCTaHOBJIEHUH KJIACCOB «HM3Kas» M «OYEHb HMU3Kas» B O0BEKTaX, UMEIOIINX BEHTHISALHUIO C
€CTECTBEHHBIM  NOOYXIEHHMEM,  CJeAyeT  IMpPUHUMATh  MeEpbl,  OOeclneyuBarole
JIOTIOJTHUTEbHBIA MIPUTOK CBEXeEro Bo3ayxa. [Ipumep ynosneTBopenus TpeboBanuii 8.7 CHull
23-02 1O BO3IYXOIPOHUI[AEMOCTH TNOMEIICHWA 3JaHUM, ONPEIEIsIEMON  COTJIaCHO
BBIIIEYIOMAHYTOH METOIMKE MO KPAaTHOCTH Bo3ayxooOMmeHa mpu AP = 50 ITa (nso, u™),
MpUBEJAEH B 1.2 IpUIoxkeHus Ll

Tab6numa 19 - Kunacchl BO3MyXONMPOHHIIAEMOCTH OrPAKIAIOIIHX KOHCTPYKIUIM
00beKTa

KpaTHocTb Bo3yxoo6mena npu Ap = 50 Tla (nso, u) HaunmeHnoBaHue kiacca
Nso < 1 OuyeHp HU3Kas
1<ns<?2 Hwuskas
2<nsp<4 HopmanbHast
4<n5p<6 YMmepeHHas
6 < nsp < 10 Beicokas
10 < nsp OueHb BbICOKas

13 PACHET COIIPOTHUBJIEHUA ITAPOITPOHHLHAHHUIO OT'PAKIAIOLIIHNX
KOHCTPYKIIUU (BALIUTA OT BJIAI'H)

13.1 Pacuer HOPMHpPYEMOTO COMPOTHUBJICHUS NAPONPOHHUIIAHUIO  OTPAXKIArOIICH
KOHCTPYKIIMK (B TIpeiesiax OT BHYTPEHHEHW IMOBEPXHOCTH JI0 TUIOCKOCTH BO3MOXKHOM
KOHJICHCAIIMH ) TTPOU3BOIAT 10 CHull 23-02 ¢ y4eTOM CIEAYIOMUX TPeOOBaHUM.

13.2 TlapumansHOE AaBJICHWE HACBINIEHHOTO BoasHOTOo mapa E, Eo, Ei, E», Es, Ila, B
dopmynax (16) - (20) CHull 23-02 IPUHUMAIOT:

JUTs TIOMEIIEHH 0€3 arpecCUBHOM cpebl - 1o Tabmumam C.1 1 C.2, ¢ arpecCUBHOM CpeIon -
o tabmwuie C.3 IIPpUJIOKEHUS C;

[0 TeMIepaType B IMIIOCKOCTH BO3MOXHOU KOHICHCALIUU Tc, OMpPENeIsieMOr Mpu cpeaHen
TEMIIepaType HapyKHOTO BO3AyXa COOTBETCTBEHHO XOJIOJHOTO, MEPEXOIHOr0, TEIUIOTO
MEPUOJIOB U MIEPUO/Ia MECSIEB C OTPULIATEIBHBIMI CPEHUMH MECSYHBIMU TEMIIEpaTypaMu -
o gopmyie

Te = tint - (tint + ti)(L/atint + Rc)/Ro, (74)
rje tint - TO K€, 4TO U B 5.2.2;

Qlint - TO €, YTO U B 9.1.2;

ti - cpemHss TemmepaTypa HapyXHOTO Bo3ayxa i-ro mepuosa, °C, ompejensemas T
bopmyne

=31

el

= (75)

rae t?' - cpenHss MecsyHas TeMiieparypa Bo3ayxa j-ro mecsia, °C;

U
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1 - YUCJI0 MECSILIEB I-T0 MEPUOJIa;

Rc - TepMuyeckoe COMPOTUBIIEHUE CJIOS OTPAXKIAIOIMIEH KOHCTPYKIIMM OT BHYTPEHHEU
IMOBEPXHOCTH /0 IJIOCKOCTH BO3MOYKHOW KOHJAEHCALIUH, M?-°C/Br;

Ro - CONPOTHBIIEHHUE TETIIONEpeiaue OrpaXIaoniel KOHCTpyKiuH, M2-°C/BT.

[MapumansHoe naBieHue BoasHoro mapa E, Eo, E1, E2, E3 B popmynax (16) - (20) CHull 23-
02 B IOMEIEHUAX C arPECCUBHON cpeioil 0003Hauat0T COOTBETCTBEHHO: Ep, Epo, Ep1, Ep2, Eps.

13.3 3HadeHus MapHUaIbLHOTO AABIICHUS BOJsHOTO mapa E,, Ila, Hajx HACHIIICHHBIMH
pactBopamu coseit gt remmepatyp 10 - 30 °C nmpuauMaroT mo tabmuie C.3 TpuiIoxeHus C;
s remrieparyp Huxke 10 °C oHE MOTYT OBITH OTIPECIICHBI 110 (opMYyIIe

Epi = 0,01Eigy, (76)

rie Ei - mapuumanpHOE AaBlieHWE HACHIIICHHOTO BOJSHOTO Tapa, Ila, mpuHUMaeTcs 1o
TEeMITepaType B IJIOCKOCTH BO3MOXKHOUM KOHJCHCAINH 10 TabymaM C.1 u C.2 IpuiiokeHus C;

(p - OTHOCHTEJIbHAS BJIAXKHOCTH BO3/TyXa Ha HACKIIIICHHBIM BOIHBIM PACTBOPEH COJIH, %o, TIPH
t = 20 °C, npuaumaetcs no tabnuiie C.3 mpuioxeHus C.

13.4 TlapumaneHOE JaBIICHUE BOJSHOTO Tapa Epi B TUIOCKOCTH BO3MOXHOW KOHJICHCAIIHH
HApYXHBIX CTEH U3 KEPAM3UTOOETOHA Ha KEPAM3UTOBOM mecke (po = 1200 kr/m®), comepsxaniem
com NaCl, KC1, MgCl; unu ux cMecH, a TakKe pacCTOSTHUE JI0 TIIOCKOCTU KOHICHCAITUU OT
BHYTPEHHEH TIOBEPXHOCTH CTEHBI O, B YKa3aHHBIX CTEHAaX CIEIyeT OIpPeAesaTh
COOTBETCTBEHHO MO POpMyIam:

Epi = 0,0lEi(Pp HpI/I | = 1, 2, 3, O, (77)
On = 0,078ins(|)p, (78)

/i€ Qp - OTHOCHUTEIbHAS BJAXKHOCTh BO3/[yXa B IOpax MaTepHala orpaxjaarolieil KOHCTPYKIUH,
%, ompezensiemasl B COOTBETCTBUH C 13.3;

Oins - TOJIIIIMHA YTETLIUTENS, M.

Wupekcwr | = 1, 2, 3, 0 OTHOCATCSA COOTBETCTBCHHO K XOJIOJHOMY, MEPEXOJIHOMY, TEILIOM
MeproaM U MepHOy MECSIEB C OTPULIATEIbHBIMU CPETHUMHI MECSYHBIMH TEMIIEPATypaMHu.

13.5 ConpoTHBIIeHNE MAPONPOHUIAHUIO Ryp, M%-4-TTa/MT, OJHOCIOHHON MM OTAEITHHOTO
CJIOSI MHOTOCJIOMHOM Orpak/Iatolield KOHCTPYKITUHU CIIEIYET ONPEaesiTh o Gpopmyrie

Rvp = 8/“, (79)

rzie O - TOJIIIMHA CIIOS OTPAX/IAIOIICH KOHCTPYKIIUH, M;

Ll - pacueTHblii KOA((GUIMEHT NapONpPOHUIIAEMOCTH MaTepHaja CJos OrpakIaroliei
KOHCTpYKIUH, Mr/(M-u-I1a), mpuHUMaeMsbIil o npuioxeHuto /.

ComnpoTuBJICHHE MAPONPOHUIIAHUIO MHOTOCIIOWHOW OTPaKJArOIIEH KOHCTPYKIMH (W €€
YacTH) paBHO CYMME COTIPOTHUBIICHU TTAPOTIPOHUIIAHUIO COCTABJIIIONINX €€ CIIOCB.

ConpoTuBICHHE TMapONPOHUIIAHUIO Ryp JIMCTOBBIX MAaTepUAIOB W TOHKUX CIIOCB
MAPOU30JISAIMH CIICAYET IPUHUMATH 10 MPHIIOKEHHIO 111

Ilpumeuanus

1 ComporuBneHne NapoNpOHHUIIAHNIO BO3IAYIIHBIX MPOCIOEK B OrPaKIAIONIMX KOHCTPYKIHAX CIEAYET
MIPUHAMATh PABHBIM HYIIO HE3aBHCHMO OT PACTIOI0KEHHS M TONIIMHBI 3TUX TPOCIIOEK.

2 Jlns obecriedeHnss HOPMUPYEMOT'O CONPOTHBIICHUS apONPOHUIAHNIO Ryp™ orpaskmaromell KOHCTPYKIUH
CJIEYET ONPEAENATh CONPOTHBICHHE MNAapONPOHUIAHUIO Ry KOHCTPYKIMM B Tpenenax OT BHYTpEHHEH
TIOBEPXHOCTH 10 TFIOCKOCTH BO3MOXXHOW KOHJICHCAIINH.

3 B mnomemeHusIXx ¢ BIAKHBIM WIA MOKPBIM DPEXKHMOM CIEIyeT MpeaycMaTpHBaTh ITapOH3OJISIHIO
TEIIOU30IMPYIOINX YIIOTHUTENEH COMPSDKEHNUI JIEMEHTOB OrPAXKAAIOIINX KOHCTPYKINH (MECT MPUMbIKaHUS
3aMOTHEHNH TPOEMOB K CTEHaM M T.II.) CO CTOPOHBI MOMELICHHUH; CONPOTHBICHNE NMAapONPOHHUIIAHNIO B MECTaxX
TAaKUX CONPSDKEHUI MPOBEPSIETCS M3 YCIOBHUS OIPAaHWYCHUS] HAKOIUICHWS BIIAarM B CONPSDKEHMSIX 3a TEPHOJ C
OTPHUIATENBHBIME CPEIHUMH MECSIYHBIMH TEMIlepaTypaMH HapyXHOTO BO3JyXa Ha OCHOBAaHHM pacyeTa
TEMIEPATYPHOrO U BIAKHOCTHOIO MOJIEH.



47

13.6 3nauenus TeMeparypsl B IIIOCKOCTA BO3MOXXHOW KOH/IGHCALIUHU CIIEIYET ONPEAeIIsATh
o gopmyie

T = tint - [(tint - text)/Ro] (Rint + ZR), (80)

rie tint, text - pacueTHbIe TEMIEpaTypbl COOTBETCTBEHHO BHYTPEHHETO M HApY)KHOTO BO3yXa
(cpennece30HHas WIIM CPEIHSS 3a MEPUOJ BIaroHaKoruieHus), °C;
Ro - CONPOTHBIIEHHUE TETIIONEPEaue OrpaXIaloNIel KOHCTpyKIuH, M2-°C/BT;

Rint = 1/0Lint,

Qlint - TO K€, YTO U B 9.1.2;

2R - cyMMa TepMUYECKUX COTPOTHBICHHUHA CIOEB KOHCTPYKIIHH, PACIOJIOKEHHBIX MEXITY
BHYTpEHHEi TTOBEPXHOCTBIO H IITOCKOCTHIO BO3MOXKHOH KoHaeHcanuu, m2-°C/Br. TIpu pacuere
BenmuuMH Ro u XR pacderHble K03((UIHEHTH TEIUIONPOBOJHOCTH MAaTEpUAOB CIIOEB
OTpakJaroIle KOHCTPYKUMHU 30aHUM C arpecCUBHOI cpelod MOryT ObITh HPUHATHL IO
MIPUIIOKEHHIO [I TPH COOTBETCTBYIONINX YCIOBUSX SKCILUTYaTaIllNH.

13.7 JInst cTeH MPOMBIIIJICHHBIX 3/1aHUH, TIOIBEPKEHHBIX BO3/ICHCTBHIO BEHICOKOAKTHBHBIX B
THUTPOCKONTMYECKOM OTHOIIIEHUH a’po30Jieit (pp < 60 %) pacuer o popmyaam (16) - (20) CHull
23-02 BBINOJHATH HE CJeAyeT. 3allUTy OT YBJIAKHEHUS TaKMX CTE€H C BHYTPEHHEW CTOPOHBI
CIIelyeT TMPOM3BOIUTH 0€3 pacuera Kak OT HEMOCPEICTBEHHOTO BO3JCHCTBHS pacTBOpa
COOTBETCTBYIOIIETO a3PO30JIsL.

13.8 HeszaBucumo oT pe3yabTatoB pacueta mo ¢opmyaam (16) - (20) CHuIl 23-02
HOPMHPYEMbIE COTIPOTHBIICHHS MaponpoHunanuo Rp1™ n Rp2"% (B mpenenax oT BHyTpeHHEH
MOBEPXHOCTH JI0 TUIOCKOCTH BO3MOXKHOH KOHJIIEHCAIIMM) BO BCEX CIIydasx JOJDKHBI
pUHIMAThCS He 6oree 5 m%-u-Tla/mr.

13.9 M3omunaum copOumm B 3aBHCHMOCTH OT MAacCOBOTO COJICCOACPXAHUS ISl CITydas
OTpakJaroliel KOHCTPYKIIMH M3 KepaM3UTOOETOHa Ha KEPaM3UTOBOM IECKE, COJEpKalleM
XJIOPU[IBI HATPHSL, KaJlusl M MarHusi, IPUBEICHBI B PUIIOKEHUH D.

13.10 Ompenenenre COMPOTUBIICHUS TTAPONPOHUIIAHUIO TIPU HATMYUU TpauKoB copOIun
BBITIOJIHSAIOT CJIETYIOIUM 00pa3oMm.

OTHOCUTENBHYIO BIAXHOCTh BO31yXa Op, %, B IOpax Marepuanga Orpa)xJaroliei
KOHCTPYKIUHU OMpPENEeNSIIOT MO rpadukaM cOpOIUU MO MPUIOKEHHI0 D B 3aBUCHUMOCTH OT
MaccoBoro cojieconepkanus C. [Ipu atom BenuunHa ¢, B popmynax (76) u (77) mpu pacyere
Epi (mpu 1 =1, 2, 3, 0) onpenensiercs no rpadukam copoiuu npu ¢ = 10 %, a npu pacuete Epo
- 1o rpadukam cop6uuu npu @ = 15 % no npunoxxenuto 1.

13.11 IIpumep pacuera CONPOTUBICHUS MAPONPOHULIAHUIO aH B MPUIIOKEHHUH D.

14 PACYET TEIIVIOYCBOEHMUSA ITOBEPXHOCTH ITOJIOB

14.1 TennoycBOeHHE IMOJIOB 3[aHUHN JOJDKHO COOTBETCTBOBAThH TpeOoBaHMsM CHull 23-02.
PacueTHEII MOKa3aTenb TEIIOYCBOEHHs MoBepxHOCTH mona Y1, Br/(m2-°C), onpenensercs
CIICAYIOIIUM 00pa3oM:

a) €CJIM MOKPBITHE 1M0JIa (TIEPBBIN CIIOM KOHCTPYKIIMH I10J1a) UIMEET TEIIOBYIO HHEpIHi0 D1
= RiS1 > 0,5, To mokasatellb TEIUIOYCBOCHHUSI MOBEPXHOCTH TOJIA CIEAYET ONPEACIATh IO
dbopmyre

Y98 = 2s; (81)

0) ecnu iepBBIE 71 CJI0EB KOHCTPYKIIUU MOJA (71 > 1) UMEIOT CYMMAapHYIO TETUIOBYIO HHEPIIHIO
D1+ D2 + ... + Dy < 0,5, HO TemmnoBas unepius (N + 1) cmoeB D1 + D2 + ... + Dp+1 2 0,5, 10O
MoKa3aTejb TEIUIOYCBOCHUS TOBEPXHOCTH MMoJyia Yf CIeAyeT OMPENeNsTh MOCIeA0BaTEIbHO
pacueToMm Moka3aresei TemI0yCBOSHHs TOBEPXHOCTEH CI0eB KOHCTPYKIIUU, HAUYUHAs ¢ N-TO JI0
1-ro:

U1t N-TO CIIost - 0 popmysie
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dees = (2Rn$n2 + Sn+1)/(0,5 + RnSn+1); (82)
st i-rocnos (i=n-1;n-2; ...; 1) - no dopmyne
Yi = (4Risi? + Yie1)/(1 + RiYis1). (83)

TToka3aTeNb TEIIOYCBOEHHUS MOBEPXHOCTH Tona Y% mpuHUMaeTcss paBHBIM IIOKA3ATENI0

TEIJIOYCBOEHHUSI TOBEPXHOCTHU 1-T0 ciost Y.

B dopmynax (81) - (83) u HepaBeHCTBaAX:

D1, D2, ..., Dn+1 - TermmoBast MHEpPIUS COOTBETCTBEHHO 1-T0, 2-TO, ..., (N + 1)-rO cioeB
KOHCTPYKIINH I10JIa, onpenensaeMas corjracHo 11.1.9;

Ri, Rn - Tepmuueckue compoTusienus, m>-°C/BT, COOTBETCTBEHHO i-T0 M N-TO CJIOEB
KOHCTPYKIIMH T10J1a, oTpeelisieMble o popmysie (6);

S1, Si, Sn, Sn+1 - pacueTHbIe KOAPPUIIMEHTHI TEIIOYCBOCHUS MaTepuaia COOTBETCTBEHHO |-
ro, i-ro, N-ro, (N + 1)-ro cioes KoHCTpyKIHH 110713, BT/(M2-°C), pUHAMAaEMEIE TI0 Pe3yIbTaTaM
TEIIOTEXHUYECKUX MCITBITAHWH WM 10 TIPUIIOKESHUTO J1; TIPU 3TOM TS 3[TaHUH, TOMEIIEHUH 1
OT/ENBHBIX YYaCTKOB, MPUBEACHHBIX B 1103. 1 1 2 Tabmwuilsl 13 CHull 23-02, - BO BCEX Cydasx
MIPH YCIIOBUHU IKCIUTyaTaIlH A;

Yi+1 - TOKa3arellb TEIUIOYCBOCHHUS MoBepXHOCTH (I + 1)-ro Ci1osS KOHCTPYKIMH II0JIa,
Bt/(M?-°C).

14.2 Ecnm pacueTHas BenuduHA Yi© IOKa3aTels TEIUIOYCBOCHHS IMOBEPXHOCTH ITOJIa
OKa)KeTCsl He 00Jilee HOPMATUBHOM BeTHUMHBI YU, ycTaHOBIIEHHOM B Tabmuie 13 CHull 23-02,
TO 3TOT IOJI YJIOBJIETBOPSET TPEOOBAHMAM B OTHOIICHHH TEILIOYCBOCHHs; ect Y& > Y{d 1o
CJIeIyeT B3STh APYTYIO KOHCTPYKITUIO MOJIa WA U3MEHUTH TOJIIIUHBI HEKOTOPBIX €T0 CJIOEB 10
YIIOBIIETBOPEHNs TpeGoBanmsaM Y1 < Y4,

14.3 TemnorexHWYecKass XapaKTePUCTHUKA TI0Jla B MeECTaX OTIbIXa JKUBOTHBIX TIPH
COJIep’)KaHUU UX 0e3 MOJCTHIIKH ONpEAesseTCs] BRIUMCISIEMBIM MMOKa3aTeIeM TEeIIOYCBOCHUS
noBepxHOCTH Tonma Y%, KOTOpBI IOMWKEH OBITh He 00jee HOPMHPYEMOil BEIHYMHEL,
MIPUHUMAEMON PaBHOM: JIs1 KPYITHOTO pOTaToOro CKOTa MOJIOYHOTO HAIIPAaBJICHUS U MOJIOTHSIKA
710 YETHIPEXMECSYHOTO BO3PAcTa (KPYITHOTO POraToro CKOTa M cBuHEH) - 12,5 Br/(M?-°C); s
OTKOPMOYHBIX JKMBOTHBIX C YETBIPEXMECIIHOTO BO3pAcTa: cBUHEH - 17 B1/(M?-°C) 1 KpymHOTO
poraroro ckota - 15 B1/(M?-°C).

Pacuernbie k03¢ (GUIIMEHTHI TEIIONPOBOJHOCTH MAaTEPUAIOB CIIOEB KOHCTPYKLHUU I0JIa B
MecTax OTAbIXa >KMBOTHBIX CJIE€IyeT MPUHUMATh IMPHU 3KCILTyaTAllMOHHOM BIAKHOCTH ATHUX
MaTepHasoB, HO HE BBIIIE, YeM IIPH YCIOBUSIX dKCIUTyaTanuu b no mpunoxkenuto JI. B ciyuae
MPUMEHEHHSI CIIEUUANbHBIX THAPOPOOU3NPOBAHHBIX MaTepUAOB JIOIMYCKAETCsl MPUHUMATh
YKa3aHHbIE XapaKTePUCTUKHU MIPU YCIOBUSAX IKCITyaTaluu A.

14.4 TIpumep pacuera MPUBEIECH B IPUIIOKEHUH 0.

15 KOHTPOJIb HOPMUPYEMBIX ITIOKA3ATEJIEN TEILTO3AIIUTHI 3IAHUAI

15.1 Tlpu npoeKTUpOBaHUU 3[aHUS CIEeIyeT yCTaHaBIUBATh coriacHo CHull 23-02 Kiacc
sHepreTrueckoi apdextuBHocT A, B mnn C, mo TpebGoBaHMIO 3aKa3zyuKa WM Biajeiblia
3naHus, O0OecmeuyMBAIOMIMM 3aJaHHBI PACcXOJ TEIUIOBOW SHEPruM Ha TMOJJAEpKaHHE
MapaMeTpoB MUKPOKIMMATa MOMELIEHUH ¢ y4eTOM KIMMAaTHUYECKOTO pailOHa CTPOUTENHCTBA.
KOHTpOb TEMIOTEXHUYECKHX W SHEPreTHYEeCKHX IOKa3aTeleil Mpu MPOSKTUPOBAHUH U
AKCIIEPTU3€E MPOEKTOB HA UX COOTBETCTBUE HOpMaM CHull 23-02 ciie1yeT BBIIOJIHSTH IO JaHHBIM
SHEPreTUYECKOro NacnopTa.

15.2 KoHTposib KadyecTBa M COOTBETCTBHE TEIIOBOW 3alllUThI 3IaHUN U OTIEIBHBIX €ro
3JeMEHTOB  HopMaMm  CHull 23-02 mpu  JKCIUTyaTalMd  3JaHUM  OCYHIECTBIISIOTCS
aKkpeauToBaHHBIMH [occTpoeM Poccum  wcmbITaTeNbHBIMH — TA0OPATOPUSIMH  ITYTEM
AKCIIEPUMEHTAIIBHOTO OIpPEAENCHNU OCHOBHBIX IOKa3aTelled Ha OCHOBE TOCYIapCTBEHHBIX
CTaH/IaPTOB Ha METOJIbI UCIIBITAHUIN CTPOUTENHHBIX MAaTEPUAIIOB, KOHCTPYKIUN 1 0OBEKTOB B
nenoM. [Ipu HecooTBeTCTBUM (PAKTHUECKHUX IMOKa3aTeNeil MPOEKTHBIM 3HAYEHUSM CIEAYeT
pa3pabaTeiBaTh MEPOTIPUSATHUS MO0 YCTPAHEHHIO 1e(DEKTOB.

des
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15.3 Onpenenenne TEIIOTEXHUYECKUX MOKa3aTesel (TEmIONPOBOIHOCTH, TETIOYCBOCHHS
BJIQKHOCTH, COpPOLIMOHHBIX XapaKTEPUCTHK, MNApOMPOHUIIAEMOCTH, BOJOIOTJIOIICHUS,
MOPO30CTOMKOCTH) TEIJIOU30JSALMOHHBIX MaTepUaioB M KOHCTPYKUUH IPOU3BOIUTCS B
COOTBETCTBUH C (be;[epanLHHMH cragaapraMu: I'OCT 7025, TOCT 7076, T'OCT 17177, TOCT 21718,
I'OCT 23250, I'OCT 24816, TTOCT 25609, I'OCT 25898, TOCT 30256, I'OCT 30290.

PacueTHble 3Ha4YeHMS TEIJIOTEXHUYECKUX IIOKA3aTEIE MaTepualoB W KOHCTPYKUUU
OIIPENEIAIOT COIIACHO NPWIOKEHUIO [| WIIN 110 METOIUKE, IPUBENCHHON B IPUIIOKEHUN E.

15.4 OnpeneneHue TEMIOTEXHUYECKUX XapaKTEPUCTUK (COIIPOTUBIIEHUS TEIUIONepeaaye u
BO3JIyXONPOHUIAHUIO, TEIIOYCTOMUYMBOCTH, TEIUIOTEXHUYECKOW OJTHOPOJHOCTH) OTAEIbHBIX
KOHCTPYKTHBHBIX 3JIEMEHTOB TEILJIOBOM 3alUThI BHINOJHAIOT B HATYPHBIX YCIOBHUAX JHOO B
71a00paTOPHBIX YCIOBHAX B KIMMAaTHYECKUX KaMepax, a TaKkKe METOJaMH MaTeMaTHYEeCKOTO
MOJENUPOBaHUs TeMrepaTypHbIX nosied Ha DBM cormacHo T'OCT 25380, I'OCT 26253, TOCT
26254, TOCT 26602.1, TOCT 26602.2, TOCT 26629, 'OCT 31166, TOCT 31167.

15.5 Kiacc »suepretnueckoid »¢hGHEKTHBHOCTH 3JaHUS HA CTaJAUM  OKCIUTyaTalluu
MIPUCBANBAETCS MO JAaHHBIM HATYPHBIX TEIJIOTEXHUUECKUX UCTIBITAHUIN HE MEHEe YeM Yepe3 roJl
IocJie BBOJIA 3/1aHUs B 3KcIuTyaranuto. [IpucBoenue kinacca sHepreTuueckoi 3¢p(heKTHBHOCTH
IIPOU3BOJIUTCS 110 CTENIEHU OTKJIOHEHHUS YJEJIBHOTO pacxo/ia TeII0BOM 3HEepTruu (TI0Jy4eHHOTO
B pe3yJIbTaTe MCHBITAHUN W HOPMAJIM30BAaHHOIO B COOTBETCTBHM C PACUETHBIMHU YCIOBHUSIMHU
corsacHO I'OCT 31168) B CPaBHEHHH C PACUETHBIMHU IO JaHHBIM HOPMaM B COOTBETCTBHUH C
Ttabnuueit 3 CHull 23-02. YCTaHOBIIEHHBIM Kilacc 3Hepreruyeckoil sddekTuBHOCTH cienyeT
3aHECTU B PHEPreTHUECKUN MacHopT 3AaHMUSL.

15.6 Tlpu ycTraHOBIEHHH Kiacca dHEPreTHYecKOr d(PPEKTUBHOCTH JUTSI TOCTPOSHHBIX HITH
PEKOHCTPYUPOBAHHBIX (KallUTaIbHO PEMOHTHPYEMBIX) 3AaHUN coryiacHo Tabnuie 3 CHull 23-
02:

- A nu B («o4yeHb BBICOKHI» W «BBICOKHN»), TOAPSIHBIE W APyrue OpraHU3aIluHy,
Y4acTBOBABIINE B €r0 INPOCKTUPOBAHUU M CTPOUTENBCTBE, a TaKKE MPEAIPHUITHS-
W3TOTOBUTENM HPOAYKIMH, CHOCOOCTBOBaBLIME JOCTHKEHHIO STOro Kiacca, ClIeayer
YKOHOMMYECKH CTUMYJIHPOBATh;

- D («Hu3KHiY), ceayeT mpeaycMaTpuBaTh mrpadHbIe CAHKIIUH.

Ilopsinok >KOHOMHMYECKOTO CTUMYJIMPOBAHUS MM IUTpadHbIE CAHKIMU ONPEAEISAIOTCS
3aKOHOJIaTEeILCTBOM CyOBeKTOB Deaepannu 1 pelieHUsAMU UX aIMUHUCTPALUN.

15.7 Tlpu ycraHOBIEHHM Kjacca SHEPreTHudeckord 3(PQPEKTUBHOCTH IS CYHMIECTBYIOUTUX
3IaHUI corjiacHo Taodune 3 CHull 23-02:

- D («Hu3kuit»), cienyer npeaycMaTpuBaTh MEPONIPUSITHS 110 TOBBIILIEHUIO SHEPT€THYECKO
3(QPEKTUBHOCTH 3TOr0 3JaHMUs IIyTEM PEKOHCTPYKLHUHU COIJIACHO paszeny 10 HaCTOSILEro
CBoja nmpaBui;

- E («oueHb HU3KMII»), pEKOMEHAYIOTCS MEPOIPUATHS 10 NOBBIILIEHUIO YHEPreTHYECKOMN
3(pPEKTUBHOCTH 3TOTO 37aHUA IIyTeM PEKOHCTPYKLIMHU B Omkaiieil nepcneKkTUBe COrIacHO
yKa3aHusAM paszzena 10.

[Topsinok ouepeAHOCTH PEKOHCTPYKIMH 3/JaHUH IO MOBBILICHUIO UX 3HEPro3(HEeKTUBHOCTH
U ycJOBHs (PMHAHCHUPOBAHUSA PEKOHCTPYKLIMU ONPEAEISIOTCS PEHICHUsMU aJAMUHUCTpAIUU
cyobexroB Denepanuu.

16 COCTAB U COAEPKAHUE PA3JIEJIA ITPOEKTA
QHEPTO®PEKTUBHOCTDb»

16.1 OBIIUE ITOJIOXKEHUA

16.1.1 TIpoekT 31aHUS JOJDKEH colepXaTh pazfenl «Heprod(p(eKTUBHOCTBY COIJIACHO
Tpe6OBaHI/I$IM CHulIT 23-02, CHull 31-01 u CHull 31-02. B »3TOM paszaene HOJKHBI OBITH
IIPEJICTAaBIICHbI CBOJIHBIE MTOKAa3aTeNu YHEPro3(PPEeKTUBHOCTU MPOEKTHBIX perieHuil. CBoIHbIE
nokazaTenu 3Heprod(pGEeKTUBHOCTH JIOJKHBI OBITh COMOCTABICHbBI C HOPMATHBHBIMU
MOKa3aTeNsIMU  CTPOUTEIbHBIX HOpPM. VYKa3aHHbIM pa3fen BBIIOJHSAETCS Ha CTaAUAX
MPEINPOEKTHON U MPOEKTHOI TOKYMEHTAIUH.
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16.1.2 IIpu HeoOX0AMMOCTHU K pa3paboTke paznena « JHeprodPPeKTUBHOCTHY 3aKa3UNKOM
U IPOEKTUPOBIIMKOM IPUBJIEKAIOTCS COOTBETCTBYIOIINE CIEUAINCTBI U AKCIIEPTHI U3 APYTUX
OpraHu3aui.

16.1.3 Opranbl 3KCHepTU3bl JOJDKHBI OCYHIECTBIISATH IMPOBEPKY COOTBETCTBHUS JaHHBIM
HOPMaM IPEIIPOECKTHON U IIPOEKTHON JOKYMEHTAIIUH.

16.2 COAEP KAHUE PA3AEJIA «JHEPT'OODP®EKTUBHOCTD»

16.2.1 Paznmen «2OHeprodpdeKTHBHOCTE» MOIDKEH COACpKaTh SHEPreTUUYECKUN MacCIopT
3MaHUST C TIOSICHUTEIBHOM 3amMMCKOM M COOTBETCTBYIOIIMMH  pacueTaMu, KJIacChl
JHEpPreTHIecKoi A(P(PEKTUBHOCTH 3IaHHUS B COOTBETCTBHHM C Tabmuied 3 CHull 23-02,
3aKIIIOYEHHE O COOTBETCTBUM IMIPOEKTa 3JaHHUA TPEOOBAaHHMSIM HACTOSIIMX HOPM U
PEKOMEHIAINN TI0 TOBBIIICHUIO YHEPTCTUUECKON dPPEKTUBHOCTH B CIIydae HEOOXOIUMOCTH
JOpabOTKHU MPOEKTA.

16.2.2 TosicauTeNbHAS 3aITMCKa pa3zelia JJODKHA COJIEPIKATh:

a) OOIIYyI0 XapaKTePUCTUKY 3alPOEKTUPOBAHHOTO 3/IaHNS,

0) cBelEHUSA O MPOEKTHBIX PELIEHUSAX, HANpPABICHHBIX Ha MOBBILIEHHE Y(PPEKTUBHOCTH
WCTIOJIb30BAHUS SHEPTUH:

- pacueTHBIE MMOKAa3aTeNN M XapaKTePUCTUKU 3JaHHUS;

- ONHCaHWe TEXHWYECKHX pEIIeHUH OrpakIaromnX KOHCTPYKIMH C pacdyeToM
MIPUBEJCHHOTO COMNPOTHUBJIEHUS TEIUIONEepenadye C TMPOTOKOJIAMH  TEIJIOTEXHHUYECKUX
WCTIBITAaHUH, TIOATBEPXKIAIOIIMMHU TPUHATHIE PACUETHBIC TEIUIOTEXHHUYECKHE IT0Ka3aTeNn
CTPOWTENBHBIX MAaTCPHAIIOB M KOHCTPYKIMH ©  CepTU(UKATH COOTBETCTBUS  JUIS
CBETOIPO3PAYHBIX KOHCTPYKIU;

- TPUHATHIE BUIBI MPOCTPAHCTBA IMOJ HWKHUM W HAJ BEPXHEM ATAXKAMH C yKa3aHHUEM
TEMIIepaTyp BHYTPEHHETO BO3/yXa, NMPUHATHIX B pacyeT, HaJIMuMe MaHCapIHBIX ATaXKeH,
HCIOJIb3YEMBIX JJIS )KHJIbsI, TAMOYpPOB BXOJIHBIX JIBepeil BeCTHO0MEH, OCTEKICHHUS JIOIKHIA;

- TEIJIOTEXHUYECKUE PACYETHI OTPaKIAIOIINX KOHCTPYKIIHIA;

- TEIJIOTEXHUYECKUE PACUYETHI TEIUIOTO YepaKa U TeXIOANONbS;

- IIPUHATHIE CUCTEMbI OTOIUICHUS, BEHTUJISIUN U KOHAUIIMOHUPOBAHUS BO3IyXa, CBEACHUS
0 HaIMYUU TPUOOPOB YydYeTa U PEryJIupoBaHms, obecneunBaromux 3pdexTuBHOE
HCIO0JIb30BAHUE YHEPIHH;

- cleuuaibHble MPUEMbl TMOBBIIICHUS SHEProdPPEeKTUBHOCTH 3/aHUS, B TOM YHCIE
yCTpOIiCTBa MO MACCMBHOMY HCIOJB30BAHUIO COJHEYHOW HSHEPrHH, CHUCTEMbl YTUIU3ALUU
TEIUIOTHl BBITSDKHOTO BO31yXa, TEIUIOU30JIALUS TPYOONpPOBOIOB OTOIUIEHHS M TOPSUEro
BOJIOCHA0KEHHU S, IPUMEHEHHUE TETJIOBBIX HACOCOB U MIPOYEE;

- uHbOpMALMI0O O pa3MEIICHUH HCTOYHUKOB TeIUIOCHaOXeHusi g oObekra. B
HE0OXO0IUMBIX CIIydasx MIPUBOIUTCS TEXHHUKO-3KOHOMHUYECKOE 000CHOBaHME
SHEProcHa0KEHHS OT aBTOHOMHBIX HCTOYHHUKOB BMECTO 1IEHTPAIN30BaHHBIX;

B) pacyeThl TEIJIOPHEPTreTHYECKHUX MOKa3aTeNell U COMOCTaBICHNE MPOCSKTHBIX PEIIeHUN B
4acTH SHEPronoTpeOIeHus ¢ TpeOOBaHUIMH TAHHBIX HOPM.

[Ipumep coctaBinenus pazgena «HeprodPpPeKTUBHOCTE» OOIIECTBEHHOTO 3/IaHUs
MIPUBEJCH B MPHIIOKEHUU 1.

17 COCTABJIEHUE SJHEPTETUYECKOI'O ITACIIOPTA 3JAHUA

17.1 DHepreTuyeckuil MacmopT rpa)kIaHCKOTO 3/1aHMsI CIeAyeT pa3padaTbiBaTh COTJIACHO
TpeGoBaHuAM 12 CHull 23-02 111 KOHTPOJIS KadecTBa MPH CTPOUTENBCTBE U IKCIUTyaTalluu
3JTaHUN.

17.2 DHepreTrueckuil macnopT JOKEH BXOJIUTh B COCTaB MPOEKTHOM U MPUEMOCIATOYHOM
JOKYMEHTallul BHOBb BO3BOJUMBIX, PEKOHCTPYUPYEMBIX, KaIUTAaJIbHO PEMOHTUPYEMBIX
3MaHui, mpu ocymectBieHun ¢(yHkuuid uHcnekuuedd 'ACH u npu npuemke 31aHus B
JKCILIyaTaLHIo.

17.3 Pemennie o BpIOOpE 3KCIUTYyaTHUPYEMBIX 3AaHMNA Ul 3alOJIHEHHUS] 3HEPreTUYeCKOIro
MacropTa OTHOCUTCS K KOMIETEHIIMH OPraHOB aIMUHUCTPALIUU CyObeKTOB Deneparu.
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17.4 ]JlanHble, BKIIIOUCHHBIE B SHEPreTUYECKUN MACIOPT 37aHUs, JAOJDKHBI U3JIarathCs B
HUKETPUBEICHHON MOCIIEA0BATEIHHOCTH:

- CBEJICHUS O TUIIC U (PYHKIIMOHAITHHOM Ha3HAYCHUU 3JIaHUS, €T0 STAXKHOCTH U 00beMe;

- TaHHBIE 00 00BEMHO-TNIAHUPOBOYHOM PEIIEHUH C YKa3aHHEM JIaHHBIX O TEOMETPHUYCCKHUX
XapaKTePUCTUKAX ¥ OPUEHTAIIMH 3/IaHus, IUIOMAAN €r0 OrPa)IAl0MINX KOHCTPYKIIUN U ToJia
OTAILTMBAEMBIX TIOMCIICHHIA,

- KJIAMAaTUYECKUE XapaKTCPUCTHKU palloHa CTPOUTENBCTBA, BKIIOYAs JaHHBIE 00
OTOIUTEIILHOM TIEPHUO/IE;

- TPOSKTHBIC JaHHBIE IO TEIUIO3AIIUTE 3/aHWs, BKJIOYAIONIME IPUBEIACHHBIC
COINPOTHBIICHUS TEIUIOTIEpeaaye, Kak OTACIbHBIX KOMIIOHCHTOB OTPAKIAIOIINX KOHCTPYKITUH,
TaK W 3/1aHUS B IICJIOM;

- TPOCKTHBIE JaHHBIC IO CHUCTEMaM IMOJJICPKAHUS MUKPOKJIMMAra M CIocodaMm WX
pPETYJIMPOBAHUS B 3aBUCUMOCTH OT M3MEHCHHS KIMMATHYECKUX BO3JICHCTBHI, MO CHCTEMaM
TEIJIOCHAOXKEHHS 3IaHUS;

- TIPOCKTHBIC TEIUIODHEPTCTHUSCKUE XAPAKTEPUCTUKH 3aHHS, BKIIFOUYAIONIUE YIACTbHBIC
pacxo/ bl TEIJIOBOW PHEPTHH HAa OTOIUICHHWE 3JaHHS B TCUYCHHE OTOMMUTEIBHOTO MEPHOJIA 110
oTHOmeHno K 1 M? otannmBaemoii momamm (i 1 M2 otanmBaemMoro 06beMa) M TpaTyco-
CyTKaM OTOIHTEIHHOTO MEPHO/IA,

- U3MEHEHUS B IOCTPOCHHOM 37IaHHH (00bEMHO-TNIAHUPOBOYHEIE, KOHCTPYKTHBHBIC, CHCTEM
O IePKaHUsT MUKPOKIIIMATA) 110 CPAaBHEHUIO TTPOSKTOM;

- pe3yJIbTaThl HCIBITAaHUS SHEProNOTPEOJICHUS W TEIJIOBOM 3alUTHl 3JTaHHS TIOCTe
T'OJIMYHOTO TIEPHO/Ia €r0 IKCIUTYaTallluH,

- KJ1acc PHepreTHueckoi 23pPeKTUBHOCTH 3/1aHUS;

- PEKOMEH/IAIUHU TI0 TTOBBIMICHUIO YHEPTeTHIECKOH 3D (HEKTHBHOCTH 3/1aHNA.

17.5 Dueprernyeckas 3HPEKTUBHOCTD 3aHUS ONMPEACIISICTCS MO CISAYIOMNM KPUTEPHSIM:

yIeIbHBIA pacxo] TEIJIOBOW SHEPTrUU Ha OTOIUIEHHE B T€UEHHE OTONMMTEIHHOrO MepHoa
0h%e, & JIx/(M2-°C-cyT) [KJDx/(M3-°C-cyT)];

MoKa3aresib KOMIAKTHOCTH 31aHus Ke, 1/M;

o6t K03(hHUIMEHT Temtonepenaun 31auus K, Br/(m2-°C);

MPUBEACHHBIN KOA(PUIIMEHT TeIlonepeaaun 3JaHusl uYepe3 HapyKHbIE OTpaXkJarolue
KoHCTpyKIMH Kn'", Br/(M2-°C);

yCIOBHBIM KO3 (UIMEHT Temionepeaayu 3qaHus Km
cyeT MHOUIBTPALUHU U BeHTHIAIMH, B1/(M?-°C);

KPaTHOCTb BO3yX000MeHa 31aHMS 32 OTOMHUTENLHbIH IIEPUOST /g, U

ko3 uIHEeHT OCTeKIeHHOCTH (hacana 3aanus f.

17.6 HcnpiTanuss W TNPUCBOCHUE Kjlacca SHEPreTHYeCKor A(P(EKTUBHOCTH TOJDKHBI
BBITIOJIHATBCS.  HE3aBUCUMBIMU  OpraHuzauusmMu  (¢pupmMamu), aKKpeAUTOBAHHBIMH B
YCTaHOBJICHHOM MOpsiiKe. B ciyyae moyueHus pe3ynbTrara UCTIbITAHUI HUKE «HOPMAaJIbHOTOY
YPOBHSI HMHCIEKTHPYIOLIEH OpraHu3aluy CleayeT pa3pabdoTaTh He3aMeIIUTENbHbIE MeEpbI
MOBBIIIEHUIO YHEProd(h(HEKTUBHOCTHU 3JaHUSL.

17.7 Jna cymecTBYOIIUX 3JaHUA SHEPreTHYeCKUd MacrmopT 3JaHUsl  CIEeAyeT
paspabaThIBaTh MO 33JaHUSM OpPraHU3alui, OCYIIECTBISIFOIINX dKCIUTyaTallUIo XKUJIOoro (GoHAa
Y 3[1aHHI 0OLIECTBEHHOTO Ha3HaueHus. [Ipu 3ToM Ha 31aHUsI, UCTIOHUTENIbHAS TIOKYMEHTAIUs
Ha CTPOUTENHCTBO KOTOPBIX HE COXPaHHIIACh, DHEPTETUUYECKHUE MTACTIOPTA 3/IaHUS COCTABIISIOTCS
Ha OCHOBE MarepuaioB bropo TexXHHUeCKOW WHBEHTApU3allMU, HATYPHBIX TEXHUYECKUX
oOcienoBaHUil W W3MEpPEHUH, BBITIONHAEMBIX KBaTU(UIIMPOBAHHBIMU CIEIHAINCTAMHU,
MMEIOIIMMHU JIUIIEH3UIO HA BHITIOJTHEHHE COOTBETCTBYIOIIUX PadoT.

17.8 Jlns >kumbIxX 3MaHUN C TIPUCTPOCHHBIMHU HEKUJIBIMU MTOMEIEHUSIMU YHEPreTHYECKHe
macropra cleAyeT, Kak MpaBujO, COCTaBIATh Pa3AeNbHO IO JKUJIOW YacTH M KaKIOMY
MIPUCTPOCHHOMY HEKHUIIOMY OJIOKY; TSl BCTPOEHHBIX TOMEIEHUH 0OIIIECTBEHHOTO Ha3HAYCHUS
KUJIBIX 3aHUH (HE BBIXOSIINX 32 MPOSKIIUIO KUIION YacTH 3/JaHUs ) JHEPTeTUUECKUH MacTopT
COCTAaBIISICTCS KaK JUIsl OJHOTO 3/IaHUsL.

N YIUTHIBAIONIIMHA TEIIONOTEPH 3a
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18 BAIIOJIHEHUE SQHEPTETHYECKOI'O ITACITIOPTA KNJIOT'O 3IAHUA

dopma 3HEPreTUYECKOro Iacropra 37aHus INpUBEAcHA B INpUiokeHuHu J[ CHull 23-02.
[Tpumep ero 3amosHEHHS IS KHUIJIOTO 3JaHUS MPHUBEICH HWKE U B Tabmume 20. Metoauka
pacueTra TEIIOTECXHHYCCKUX M JHEPrCTUYCCKHMX ITapaMETpPOB HA IPUMEpPE 3TOro 3JaHUs
OpUBEACHA B 1.2 IPUIIOXKCHUS U.

Ilpumep

JleBsTUATa)KHOE 3-CEKUMOHHOE KWiloe 3JaHue cepun 121 mnpeanasHaueHo Ans
CTpouTeNbCcTBA B I'. TBepu. 31aHNE COCTOUT U3 JIBYX TOPLEBBIX CEKLMH U OJAHOM pSAIOBOM.
Oo6mee uncno kBaptup - 108. CTeHBI 3MaHUS COCTOST M3 TPEXCIOWHBIX KEIE300€TOHHBIX
naHesned Ha TMOKMX CBSI3AX C YTEIUIUTEIEM M3 MEHONOJUCTHPOJIA, OKHA - C TPEXCIONWHBIM
OCTEKJIEHUEM B pa3/IelIbHO-CIIAPEHHBIX JEPEBSIHHBIX MeperuieTax. Yepaak - TeIblid, MOKphITHE
- TPEXCIIOHbBIE KeJNe300€TOHHBIE IIUTHI C YTEIUIUTENEM U3 NEHONOIUCTUpOoa. Texmnoanonase
C pPa3BOAKOW TpyOONMpOBOJMOB. 3/aHUE TOJKIOYEHO K LEHTPAJIU30BaHHONW cHcTeMe
TEIUIOCHA0)KEHUsT W HUMEEeT OJHOTPYOHYIO CHUCTEMY OTOIUIEHUS C TepMocTaraMu 0Oe3
aBTOPETYJIIMPOBAHUS Ha BBOJE.

Tabnuma 20 - [Ipumep 3anoTHeHUSI IHEPTreTHYECKOT 0 MACTOPTA KUJIOT0 3AAHUSA

Oo6mas nngopmanus

JlaTa 3amosHeHust (YUCI0, MECSIL, TO)

Anpec 3naHus

r. TBepb

Pa3paboruuk npoexra

HHUUSI hxunumia

Anpec u TenedoH pa3paboTyrKa

Mockga, JImurposckoe miocce, 96; Tein. (095)9762819

Iudp npoekra

Cepus 121

PacuerHblie yciaoBust

Ne O6o03nauenue | Enuanier namepenus | Pacaetnoe
_— HanmeHoBaHMe pacyeTHBIX IAPaMETPOB CMBONA napamerpa SHANCHIHC

1 |Pacuernas TemnepaTypa BHYTPEHHETO BO3yXa tint °C 20

2 |PacyerHas Temneparypa Hapy>KHOT'O BO31yXa text °C -29

3 |Pacyernas Temneparypa TEILIOro YepaKa tc °C 14

4 |Pacuernas TemnepaTypa TEXIOIIONbS tc °C 2

5 |lIpogomkuTeTbHOCTh OTONHUTENHLHOTO MEPHO/IA Znt CyT 218

6 |Cpemnsisi TemmepaTypa Hapy)KHOro BO3IyXa 3a the °C -3,0

OTONUTENBHBIN IEPUOJ
7 |I'pamyco-CyTKH OTONUTENHHOrO IeproIa Dq °C-cyr 5014
DO YHKIUOHAIbHOE HA3HAYEHHE, THII 1 KOHCTPYKTHBHOE pPellieHne 3IaHusl

8 Hasnauenue Kumoe

9 |Pa3merenue B 3acTpoiike OTaeabHO CTOSIIEE

10 [Tun MHorodtaxkHoe, 9 3Taxei

11 |KoHCTpYKTHBHOE penieHne KpymHonanensHoe, jke1e300eTOHHOE

FGOMeTpI/I‘leCKHe U TCIVIOOHEPIreTHYECCKUE MoKasaTe/In

O0o3HayeHne Pacuernoe
Hopmartusraoe dakTuyecKoe
Ne ToKa3aTens u (mpoekTHOE)
IToka3arens 3HAYEHHE 3HAYEHHE
ILIL €IUHHULIBI 3HAYEHHE
[IOKa3aTeNns [IOKa3aTes
W3MEPEeHUS [IOKa3aTens
1 2 3 4 5 6
T'eomempuueckue noxkazamenu
12 (O6uiass mom@me HAPYKHBIX — OTPAXKIAOIIUX ASUm M2 - 5395
KOHCTPYKIU# 3/1aHUs, B TOM YHCIIE:
cTeH Aw, M2 - 3161
OKOH ¥ 0aJTKOHHBIX JTBEpe Ar, M? - 694
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O06o3HaueHue Pacuernoe
Hopmartusnoe daxrrueckoe
No rokaszatens u (poekTHOE)
o ITokazarens J— 3HAYEHNE AHAYCHIE 3HaueHue
oKa3aTest IToKa3aTes
H3MEpEeHUS IoKa3aTest
1 2 3 4 5 6
BUTpaXel Ar, M* - -
(onapeii Ar, M? - -
BXOJIHBIX JIBEpEN U BOPOT Aea, M? - -
TIOKPBITHH (COBMEIEHHBIX ) Ae, M - -
YepaavHbIX MePEKPHITHIA (xonoaHOroO Ac, M? - -
yepaaka)
MIEPEKPHITUH TEIJIBIX YepAaKoB Ae, M - 770
MIEePEKPHITUI HaJl TEXIOAIONbIMU As, M - 770
MePEKPHITHIA HaJ HEOTaIlIMBAEMBIMH Ay, M? - -
MOJ(BAJIAMU WIIH MTOIIOIBAMU
NEPEKPBITHI HaJl TPOE3aMH U IOl SPKEpaMu A, M? - -
1014 1O TPYHTY Ay, M2 - -
13 |Tlmomans KBapTHP An, M - 5256
14 |TTone3nas mioniaap (0OIIECTBEHHBIX 3IaHHIA) An, M - -
15 |Ilnomans >KWIBIX ITOMEILEHUA Ay, M2 - 3416
16 |PacuerHas mroniaas (OOIIECTBEHHBIX 3IAHHIA) Ay, M2 - -
17 |OrammBaeMslit 06beM Vi, M3 - 18480
18 |KoaddurmenT ocTekiieHHOCTH (hacaaa 3maHus f 0,18 0,18
19 |IToxa3arens KOMIIAKTHOCTH 34aHUS kedes 0,32 0,29
Tennosnepzemuueckue noxazamenu
Tennomexuuyeckue noxasamenu
20 ([IpuBenenHoe compoTuBieHHe Temnonepenade| Ro,m2°C/Bt
Hapy>XHbIX OIPakICHUM:
CTEH Rw 3,16 2,65
OKOH U OaJIKOHHBIX JIBEpeit Re 0,526 0,55
BUTpaxen R - -
(oHapeii Re - -
BXOJIHBIX JIBEpEil U BOPOT Red 1,2 -
TOKPBITHH (COBMEIIEHHBIX ) Re¢ - -
YyepAavHbIX TIepeKPHITHIA (xomoaHBIX Re¢ - -
YepAaKoB)
MEPEeKPHITH TEIUIBIX YepAaKkoB (BKIIOUYas Re¢ 4,71 4,71
TIOKPBITHE)
MIEPEKPBITUIA HaJl TEXTOMOIbIMHU Rs¢ 4,16 4,16
MePEKPBITHIA HaJ HEOTAIUIMBAEMBIMHU Rs - -
[OBaJaMH WX ITOAIIONBSIMH
MIEPEKPBITHIA HAJ| IPOE3JIaMH U T10]] SpKEepaMu Rs - -
110J1a 110 TPYHTY Ry - -
21 |IlpuBenennerii kodbduuuent temronepenaun| Ky, Br/(m2°C) - 0,519
30aHUs
22 |KpatHOoCTb BO3/1yX000MeHa 30AHAS 3a Na, gt 0,671 0,671
OTONUTENBHBIN IEPUOL
KpatHOCTF BO3myX000MEHA TMPH HUCHIBITAHUSIX Nso, 9™t 4,0 -
(mpu 50 Ila)
23 |YcnoBHbIi K03 uImeHT temtonepenadn| Ky, Br/(m?-°C) - 0,573
3/IaHUS, YYUTHIBAIOUIMN TEIJIONOTEPH 32 CYET
MH()UIBTPAIMY ¥ BEHTUIISIINN
24 |O6mmii K03 PHUIUESHT TEIUTONepeIavn 3AaHuUsI Km, Br/(m2-°C) - 1,092
Duepeemuyeckue nokazamenu
25 |OG6me TeIIonoTepy  Yepe3  OrpaXAAroILyr0 Qn, MJTx - 2552185
000JI0YKY 3/[aHUSI 32 OTONMTENBHBIH MEPHOJT
26 |Y nenbHble OBITOBBIE TEIIOBBIAECHHS B 3IaHUHI int, Br/M? 14,5
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O6o03HaveHne Pacuernoe
Ne noKasartens U Hopmarusroe (IpoexTHOE) Paxrueckoe
o [Noka3artensb J— sHatenne [V e | 3Hadenne
- noKazaTens | oo o e | TOKA3ATENS
1 2 3 4 5 6
27 |borroBele  Temmomoctymieans B 3maHMe 33 Qin, Mk - 932945
OTONHUTENBHBIHA TIEPHOJ
28 |TemnonocTyIuieHUss B 3JaHUE OT COJHCYHOU Qs, MJTx - 255861
paauaIii 3a OTOMUTEIbHBIN MEPHOTT
29 |Pacxon TerioBo# 3HepruM Ha otorieHue 3manusa|  QnY, MJIx - 1970491
32 OTOMUTENBHBIN MEPHOJT
Ko punuentnor
30 |PacuerHplli  KOI(pPUIMEHT  SHEPreTHYECKOU goles 0,5
3 ()EKTUBHOCTH CHCTEMBI I[IEHTPATU30BAHHOTO
TETUTOCHA0XKEHHS 37aHHS OT HCTOYHHKA TETIOTHI
31 |PacuerHblli  KOI(PQHUIMEHT  SHEPTETHYECKOM €dec -
3 ()EKTUBHOCTH MOKBAPTHPHBIX M aBTOHOMHBIX
CHCTEM TEIUIOCHAOXKEHHS 3aHUs OT HUCTOYHHKA
TETUTOTHI
32 |Koadpdpumment 3¢ PEeKTUBHOCTH ¢ 0,85
AaBTOPETYIIUPOBAHUS
33 |Koaddunment ydera BCTPEYHOrO TEILIOBOTO k 0,8
MOTOKA
34 |Koaddurent yuaera JIOMOJIHUTEHHOT O Bn 1,13
TEIUIONOTPEOICHUS
KommniekcHbIe oKa3aTean
35 |PacueTHbIll ynenbHBIN pacxo/ TEIIOBOI SHEPrin 0%, 74,77
Ha OTOTIEHHE 3JaHUS K[/ (M2-°C-cyT), []
[k/bi/(2°C-cyr)]
36 |Hopmupyemblii  yaeiabHbIH pacxofl TEIJIOBOW gn"™, 76
3HEPTHH Ha OTOILUICHUE 3[aHHUs kJx/(M%-°C-cyT), [27,5]
[/ C-cyr)]
37 |Kuacc snepreruyeckoii 3 dekTuBHOCTH «HopmasbHbIii» C
38 |CoorBercTByeT T MIPOEKT 3IaHUs Ha
HOPMAaTHBHOMY TpeOOBaHHIO
39 |[lopabatbiBaTh 1M POEKT 3AHUS Her
Knacc sneprernueckoii 3 heKTHBHOCTH (MANa30Hbl), YcTaHOBIIEHHBIH KI1acc,
Pexomenpanumn
kJIx/(M?-°C-cyT) kJIx/(M2-°C-cyT)
HoBble n pekoHCTpyHpyeMble 31aHUsA
OKOHOMHYECKOE
A :> Ouenb gvicokuii CTHMYITHPOBAHHE
<37
To xe

B :> Buicokuti

38 -68

C l:> Hopmanshutii

69 - 80

<-C
74,77

CyumecTByomue 31aHUs
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Knacc sneprernueckoit 3¢(heKTHBHOCTH (AMara3oHsl), YcTaHOBIIEHHBIH KIlacc,
20 20 Pexomenganun
kJx/(M*-°C-cyT) kJx/(M*-°C-cyT)
’KenarensHa
D I > Huskuii PEKOHCTPYKIHS
81-133
Heobxonnma
E l = Ouenb Hu3Kuil PEKOHCTPYKIIHA B
Omwkaiiniee Bpems
> 134
Yxa3zaHus 10 NOBBIIICHUIO YHEPreTH4YecKoi 3ppexTHBHOCTH
40 | Pexomennyem:
41 [[Tacmopr 3amojHeH
Opranuzanus
Anpec u Tenedon
OTBETCTBEHHBIN UCTIOIHUTENb
NPUJIOXKEHUE A
(cipaBoYHOE)

HEPEYEHDB UCITOJb30BAHHBIX HOPMATUBHBIX TOKYMEHTOB

B nactosimem CBojie mpaBwII UCIIOTH30BAHBI CIICTYIOIINE TOKYMEHTHI:

CHull 23-01-99*
CHull 23-02-2003
CHull 23-05-95*
CHull 31-01-2003
CHull 31-02-2001
CHull 41-01-2003
CHull 41-03-2003
CHulI 2.08.02-89*
I'OCT 8.207-76

I'OCT 12.1.005-88*

I'OCT 111-2001
I'OCT 379-95
I'OCT 530-95
I'OCT 931-90
I'OCT 2695-83
I'OCT 2697-83*
I'OCT 4598-86*
I'OCT 4640-93*
I'OCT 5578-94*

I'OCT 5742-76
I'OCT 5781-82*

I'OCT 6266-97
I'OCT 6428-83
I'OCT 6617-76*

CrpouTtenbHasi KITUMATOJIOTHSI
TemnoBas 3amuTa 30aHAH
EcTecTBEHHOE M MCKYCCTBEHHOE OCBEIIICHUE
3/1aHus )KUAJIbIE MHOTOKBAPTUPHBIE
Jloma xuiple O JTHOKBAPTUPHBIE
OTtormuieHne, BEHTWIALNS U KOHIUIHOHUPOBAaHUE
TermoBast u30JIsIMsT 000PYAOBAHUS U TPYOOIIPOBOIOB
OO111eCTBEHHBIE 3/IaHUS U COOPYKEHUS
I'CU Tlpsimble w3MEpeHUs] C MHOTOKPATHBIMH HAOJIOJCHUSMH.
Metonel  00paboTku  pe3ynpTaToB HaOmroaeHuid. OCHOBHBIE
MOJIOXKEHUS
CCBT OOmue caHUTapHO-TUTHEHUYECKHE TPeOOBaHMS K BO3IYXY
paboueii 30HbBI
Crexio nuctoBoe. TeXHUYeCKue yCaoBUs
Kupnuu n xamHM cunukatasle. TexHUUECKHE YCIOBUS
Kupnnu n xkaman kepamudeckue. TexHUUeCKHe yCIoBuUs
JIMCTBI ¥ NONIOCHI JIAaTyHHbIE. TEXHUYECKUE YCI0BUSA
[TunomaTepuanel JIUCTBEHHBIX MOPOA. TEXHUYECKUE YCIOBUS
[Iepramun kpoBebHbINA. TeXHUUECKUE YCIOBUS
[1nuTel IpeBECHO-BOIOKHUCTBIE. TEXHUUECKUE YCIOBUS
Bara munepanbHas. TexHuueckue ycaoBus
[IleGeHp 1 MECOK M3 MUTAKOB YEPHOW W IBETHOW METaJUTyprHH IS
0eToHOB. TeXHUYECKUE YCIOBHS
Wznenus u3 ssueucThix OETOHOB TEIUIOU30JISAIIMOHHBIC
Cranp ropsiuekaraHas i apMHPOBAHUS JKeIe300€TOHHBIX
KOHCTpYKIMH. TexHnueckune ycioBus
JIucTel runcokapToHHbIE. TeXHUYECKHUE YCIOBUS
[1muTel rUTICOBBIE 1S IEPETOPOJIOK. TeXHUUeCKHne yCIOBUs
butymbl HedTsHBIE cTpOUTENbHBIE. TeXHUUECKUE YCIOBHS




IoCT 7025-91

I'oCT 7076-99

I'OCT 7251-77*

I'OCT 7473-94
T'OCT 8486-86*FE
I'OCT 8673-93
I'OCT 8736-93
I'OCT 8740-85*
I'OCT 8904-81*
I'oCT 9128-97
I'OCT 9462-88*
I'OCT 9463-88*
I'OCT 9480-89

['OCT 9548-74*
'OCT 9573-96

I'OCT 9583-75*

I'OCT 9757-90
I'OCT 10140-2003
I'OCT 10499-95
I'OCT 10632-89*
I'OCT 10832-91
I'OCT 10884-94
I'OCT 10923-93*
I'OCT 12865-67
I'OCT 14359-69

I'OCT 15527-70*

I'OCT 15588-86

I'OCT 16136-2003

I'OCT 16381-77*

I'OCT 17177-94

I'oCT 18108-80*
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Kupnuu w kamMHM KepamMuUyecKME U CHJIHMKaTHble. MeTobl
ONpPENEIEHU  BOJONOTJIONIEHUS, IUIOTHOCTA M KOHTPOJIS
MOPO30CTOMKOCTH

Marepuansl M M3ICIHS CTPOUTENBbHBIE. METOIbl OIpeneacHus
TEIUIONPOBOJHOCTH M TEPMUYECKOTO  CONPOTHUBIICHUSA IpU
CTAallMOHAPHOM TEIJIOBOM PEKUME
JInHOJIEyM NMOJMBUHUAIXJIOPUIHBINA HA TKAHOW M HETKAHOM II0JI0CHOBE.
TexHuueckue ycaoBus
Cwmecu 6eronnble. TexHuueckue ycnoBus
[Innomarepuainbl XBOWHBIX OPOA. TeXHUUECKHE YCIOBUS
[Tmute! dpanepHbie. TeXHUYECKHE YCIOBUS
[Tecok st cTpouTenbHBIX paboT. TexHuueckrue ycioBus
Kapron o6nunoBounsiii. TexHuueckue ycnoBus
[InmuTel  ApEeBECHO-BOJIOKHUCTBIE TBEPABIE C JIAKOKPACOYHBIM
HOKpBITHEM. TEeXHUYECKUE YCIOBUS
Cmecun  achanbTOOETOHHBIE  JIOPOKHBIE,
acganbrobeToH. TexHuueckue ycaoBus
JlecomaTepuainbl Kpyriible JINCTBEHHBIX NOPOJ. TeXHUUECKHE YCIOBUS
JlecomaTepuansl Kpyriible XBOMHBIX OPOA. TEeXHUYECKUE YyCIOBUS
[1uTHI 00IMIIOBOYHBIE TUJIEHBIE U3 TPUPOIHOTO KaMHSA. TeXHUYecKue
YCIIOBHS
butymbl HedTsHBIE KpOBENbHBIE. TEeXHUYECKHE YCIOBUS
[lnuTel M3 MUHEpaIbHOW BaThl HAa CHUHTETHUYECKOM CBSI3YIOLIEM
TEIJION30JISIIUOHHBIE. TeXHUUECKHUE YCI0BUS
TpyObl uyryHHBIE HANOpPHBIE, H3rOTOBJICHHBIE
LEHTPOOESKHOTO M  HOJYHENPEPhIBHOTO  JIUTHA.
yCIOBUSA
I'paBwuii, meOeHb M TIECOK MCKYCCTBEHHBIC MOPHUCTHIC. TEXHUYECKHE
yCIOBUSA
[Tl TEMIOU30MALMOHHBIE U3 MUHEpPAJIBHOW BaThl HA OMTYMHOM
cBsasyronieM. Texnnuecknue ycaoBus
W3nenus TEIUIOM3OJSIIMOHHBIE W3  CTEKISHHOIO IITAleIbHOTO
BOJIOKHA. TexHuueckue ycaoBus
[1nuTsl ApeBecHO-CTpYKEUHbIE. TEeXHUUECKUE yCI0BU
Ilecok u 1mebeHp NepauTOBbIE BCIydeHHbIE. TeXHUUECKUe YCIOBUs
Cranp apmaTypHas TEPMOMEXAaHHYECKH YIPOYHEHHAs IJIs
KeJ1e300€TOHHBIX KOHCTPYKIMH. TexHuueckue ycaoBusl
Py6epoun. Texuuueckue ycioBus
Bepmukynut BCriydeHHBIN
IInactmaccel. MeToabl
TpeOoBaHUs
CrnaBel MEIHO-IIMHKOBBIE (JIaTyHHU), 00pabaTbiBaeMble JaBICHUEM.
Mapxku
[TnuTel NEHONOIMCTUPOIBbHBIE. TEXHUUECKUE YCI0BUS
[Tnutel NepAUTOOMTYMHBIE TEIUIOM3OJALHOHHBIE. TexHuueckue
YCIIOBUS
Matepransl ¥ H3A€IMS  CTPOUTENBHBIE TEIIOU30JISALMOHHBIE.
Knaccudukanus u o0rire TexHuueckue TpeOoBaHUs
Martepuansl 1 U31€11s CTPOUTENBHBIE TEIUIOU30JIIUOHHbIE. MeTO 1Bl
VCTIBITAHU I
JluHONEYyM NOJMBUHUIXJIOPUAHBIN Ha TEIJIO3BYKOM3OJIUPYIOLIEH
IOJOCHOBE. TeXHUUECKHUE YCI0BUs

a’poJPOMHBIE U

METOIaMU
Texunueckue

MEXaHUYeCKUX HcnbpiTanuii. OOmue



I'OCT 18124-95
I'oCT 19177-81

I'OCT 19222-84
I'OCT 20916-87

I'OCT 21718-84

I'OCT 21880-94*

IoCT 22233-2001

I'OCT 22263-76

I'OCT 22950-95

I'OCT 23166-99
I'OCT 23250-78

I'OCT 24700-99

I'OCT 24767-81

I'OCT 24816-81

I'OCT 25192-82*
I'OCT 25380-82

I'OCT 25485-89
I'OCT 25609-83

I'OCT 25820-2000
I'OCT 25898-83

I'OCT 26253-84
I'OCT 26254-84
I'OCT 26602.1-99
I'OCT  26602.2-99
I'OCT 26629-85
I'OCT 26633-91
I'OCT 28013-98

I'OCT 30256-94

I'OCT 30290-94
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JIuctel acOecTOleMEHTHBIE TNTOCKHE. TeXHUYECKHE YCIOBHSA
[Ipoknaakyu pe3sMHOBBIE MOPHUCTHIE YILUIOTHSIOIIME. TexHUYECKHe
yCIOBUS
ApGonut u u3aenus u3 Hero. OOIME TEXHUYECKHUE YCIOBUS
[1nuThl TENION30JIALIMOHHBIE U3 MIEHOIJIACTAa HA OCHOBE PE30JIbHBIX
deHoI0POpMaATBICTHIHBIX CMOJI. TeXHHUECKUE YCIOBHS
Marepuaiibl CTpOUTENBHBIE. J{MIITBKOMETPUUECKUIA METOT U3MEPEHHUS
BJIQXKHOCTH
Martbl TpOIIKMBHBIE M3 MHUHEPAIHHOM BaThl TEIJIOM30JIAIIMOHHEIE.
TexHuueckue ycioBus
[Ipodwim mpeccoBaHHbIE U3 AJTIOMHHUEBBIX CIUIABOB  JUIS
CBETONPO3PAUHBbIX OrpPaXJAIOUINX KOHCTpYyKUUH. TexHuueckue
yCIOBUS
[IlebGenpb 1 mecok U3 MOPUCTHIX TOPHBIX NOPOJI. TexHHuuecKne yciaoBHs
[1uThl MUHEpaIOBaTHBIE MOBBIIIIEHHON dKECTKOCTH Ha CHHTETHYECKOM
cBsa3yroleM. TexHu4uecKkue ycuoBus;
broku okoHHbIe. O0IIE TEXHUYECKHE YCIOBUS
Marepuansl CTpOUTENbHbIE. MeTOA ONpEeNeNeHus yAEIbHOU
TEIII0EMKOCTH
broku OKOHHBIE NEpeBSHHBIE CO CTEKJIONaKeTaMu. TeXHudeckue
yCIOBUS
[Ipodunu x00AHOTHYTBIE U3 AITIOMUHUS M aTFOMUHUEBBIX CIUIABOB
JUI OTPAXKJAIOUINX CTPOUTENIbHBIX KOHCTPYKIMM. TexHuueckue
yCIOBUS
Marepuanbl cTpouTeNnbHble. MeTOoapl OompeneiaeHus COpPOIMOHHOM
BIIQKHOCTH
beronsl. Kimaccudukanus u o0mpe TeXxHndeckue TpedoBaHus
31aHusT U COOpYXeHHs. MeToa W3MEpEeHMs IUIOTHOCTH TEIJIOBBIX
MIOTOKOB, MPOXOIALIUX YEPE3 OTPAKAAOIINE KOHCTPYKIIUU
berons! ssuencreie. TexHnueckue ycnoBus
Marepuainsl NOJMMEpPHBIE PYJIOHHBIE U TUIMTOYHBIE JUIS [TOJIOB. MeTon
OIIpeIeTICHUs NT0Ka3aTelIsd TeIIOYCBOCHHUS
betons! nerkue. TexHuueckue ycaoBUs
Marepuansl U u3IENUs CTPOUTENbHBIE. MeToabl OmpeneraeHus
COIIPOTHUBIICHHUSI TAPOTIPOHULIAHUIO
3naHusl U coopykeHHs. MeToj ompenenaeHus: TEeII0yCTONYMBOCTH
OTpaXJArOIIUX KOHCTPYKIUN
3naHus U CcOOpyKeHHs. MeToa omnpeneraeHus COMPOTHUBICHHS
TerIonepeaye Orpaxx 1aroInX KOHCTPYKIUI
biioku okoHHBIE U ABepHBbIE. MeTOABl ONPENEIeHUsT COIPOTUBIICHUS
TerJionepeaaye
bioku  OKOHHbIE W JABEpHBIE.
BO3/1yXOBOJIOIIPOHUIIAEMOCTHU
31aHus ¥ COOpyKeHUsA. MeToa TEeNI0BU3MOHHOTO KOHTPOJIS KayecTBa
TEMJION30JISIIIUN OTPaXKIAI0IINX KOHCTPYKIIUI
beToHsbI TsHKENbIe U MENKO3epHUCThIE. TEeXHUUECKUE YCI0BUSA
PactBOpsI cTpouTenbHbie. OOIIMe TEXHUUECKUE YCIOBUS
Marepuansl UM U3IEAUs CTPOUTENbHBIE. MeToJ OmnpeneneHus
TEIUIONPOBOJHOCTH LIWJINHAPUYECKUM 30HIOM
Marepuansl W U3AEAUs CTPOUTENbHBIE. MeToJ OmnpeneneHus
TETIONPOBOAHOCTH TIOBEPXHOCTHBIM MpeoOpazoBareiem

Metoapl  ompenenacHus



I'OCT 30494-96
I'OCT 30547-97*
I'OCT 30674-99

I'OCT 30734-2000
I'OCT 30971-2002

I'OCT 31166-2003
rocr 31167-2003
I'OCT 31168-2003

I'oCT P 51380-99

I'OCT P 51387-99
CanlluH 2.1.2.1002-00

BCH 58-88 (p)

BCH 61-89 (p)
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3nanus Kuible W oOmecTBeHHBbIE. [lapameTpsl MHKpOKIMMaTa B
IIOMELICHUSAX
Marepuansl pyJIOHHBIE KPOBEIbHBIE M THIPOU30SAIHMOHHBIE. O0mTie
TEXHUYECKUE YCIOBUS
broku okoHHbBIE U3 MOJUBUHUIXJIOPUIHBIX Npoduield. TexHuueckue
yCIOBUSA

biroxu okoHHBIC ACPCBAHHBIC MAaHCAPAHBIC. Texauaeckue YCII0BUA
IIIBBI MOHTaXXHBIC Y3JI0B IPUMBIKaAHUS OKOHHBIX OJIOKOB K CTCHOBEIC

npoeMam. OO1IMe TEXHUYECKUE YCIOBUS
KoHcTpyknun orpaxparonue 30aHUA W COOpykeHui. Merton

KaJIOPUMETPUIECKOTO ompeeIeHus Koa(dunmenHTa
TETUTOTIepeIaun
3nanus " COOPYKEHHUS. MeTo1b1 OTIpeICIICHUST

BO31YXOIPOHUI[AEMOCTH OIPAKJAOIINX KOHCTPYKIIMI B HATYPHBIX
YCIIOBUSAX

3nanus okwible. MeTon ompeneneHusl yIeTbHOTO TOTPeOIeHHS
TEIJIOBOU OHCPruuv Ha OTOIINICHUC

DHeprocoepexkeHue. MeToapl TOATBEPKIEHUS COOTBETCTBHS

roKaszarenei SHEPreTHYECKOU 3¢ deKTUBHOCTH
SHEPromnoTpeOIsfomed TPOAYKIMN UX HOPMATUBHBIM 3HAUYEHUSM.
OO6mme TpeGoBaHUS
Dneprocoepexxenue. HopmarumBHO-MeTOMMUYECKOE OOECTICUCHHE.
OCHOBHBIE TIOJIOKEHUS

CaHI/ITapHO'3HI/I)IGMI/IOJ'IOFI/I'-IGCKI/IG Tpe6OBaHI/I$[ K XKWJIBIM 3JaHUAM U
MOMEILIEHUSIM
[Tonoxxenne 00 opraHU3alMU W MPOBEIECHUU PEKOHCTPYKIIUH,
PEMOHTa W TEXHHYECKOTO OOCTY)KHBAHHUS 3/aHUA OOBEKTOB
KOMMYHAJIbHOTO U COLIMAIbHO-KYIbTYPHOTO Ha3HAYCHUS
PexoHCTpyKIIMS M KanUTAIbHBIM PEMOHT JKWIBIX TOMOB. Hopwmbl
IPOEKTUPOBAHUS

MPUJIOKEHUE b
(o0s3aTenbHOE)

TEPMHUHBI U UX OITPEAEJIEHUSA

Ta6nuna b.1
O0o3HayeHne
Ne
L Tepmun O6o3HaueHne XapakTepucTuka €AUHUIIBI
BEJTYHHBI
1 OBILIME NIOHATUA
1.1 [TermoBas 3aIIUTa - [To CHulI 23-02 -
3TaHuN
1.2 | TerutoBoii pexum - CoBOKYIHOCTh BceX (DaKTOPOB U TPOIIECCOB, -
31aHUA (hopmupyrOIIIX TEIJIOBOM BHYTPEHHUI
MUKPOKIIMAT 3/IaHHUS B IIPOLIECCE SKCILTyaTaluy
1.3 |OHeprerudeckuii ITo T'OCT P 51387
NacnopT 3JaHus
1.4 [Kimacc »sHepreTndeckoi ITo T'OCT P 51380
3¢ deKTHBHOCTH
1.5 |I'pagyco-cytku Dy ITo CHulI 23-02 °C-cyT
OTONHUTENEHOr0 epruoaa
1.6 |TemtonpoBoxHOCT - CBoiicTBO MaTepHaia KOHCTPYKIUH NePEHOCHUTD -
TEIUIOTY TOJ AEHCTBHEM pa3HOCTH (IpajeHTa)
TeMITepaTyp Ha ee OBEepXHOCTSIX
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No Ob6o3HaveHme
1'[.1:[. Tepmun O6o03Ha4eHme XapakTeprcTHKa €/IMHHLIBI
BEJINYNHBI
1.7 |[KoHBEK THBHEIH - IlepeHoc  TewIOTHI ¢  TOBEpXHOCTH  (HA -
TEeTI000MeH MIOBEPXHOCTh)  OTpaKAAIOIIeil  KOHCTPYKINH
OMBIBAIOIINM €€ BO3IYXOM I KHKOCTHIO
1.8 |Jlyuucrelii TemioooMeH - [lepenoc  TemgoTHI C  TMOBEpPXHOCTH  (HA -
TIOBEPXHOCTb) KOHCTPYKIHH 3a cuer
IJIEKTPOMArHUTHOTO M3JTy9eHHs
1.9 |Terumootrnaya - [lepeHOC TEMIOTHI ¢ MOBEPXHOCTH KOHCTPYKIINU -
(TeroBocHpuUsTHE) B OKPYKaIOLIYIO Cpely 3a CUeT KOHBEKTHBHOT'O U
Jy9UCTOr0 TEeTuI000MeHa
1.10|Temonepenaya - [lepeHoc  TEmIOTBHI Yepe3  Orpa)kIArONIYI0 -
KOHCTPYKIMIO OT B3aUMOIEHUCTBYIOIIEW C HeHl
cpenbl ¢ Oonee BHICOKOW TEMITEpaTypoi K cpere
C IPYro¥ CTOPOHBI KOHCTPYKIIMH C 00JIee HU3KOM
TeMIepaTypou
1.11{TennoycBoenue - CsaoiicTBO MIOBEPXHOCTH orpaxiarouien -
TIOBEPXHOCTH KOHCTPYKIUH TOTJIONIATh WM OTJaBaTh TEIIOTY
KOHCTPYKIHH
1.12|adunsTparms [lepememienne Bo3ayxa dYepe3 Marepual U -
HEIUIOTHOCTH ~ OTPXKJAIOMMX  KOHCTPYKIMIA
BCJIC/ICTBHE BETPOBOTO M TEIUIOBOTO HAIOPOB,
(dopMUpyeMBIX  Pa3HOCTHIO  TEMIEpaTyp |
nepenajoM JaBJeHUs BO3/yXa CHapyXH |
BHYTPH IIOMEIIEHUH
1.13|TemoBoi MOTOK Q KonuuecTtBo TemnoTel, Tpoxojsdinee uepe3 Jlx
KOHCTPYKIUIO U CPEAY B €AMHUIY BPEMEHU
1.14|OtHocuTenbHas ¢ OTHoIlIEHUE TapIMaIbHOTO JaBJICHUS BOJSHOTO %
BJIQYKHOCTb BO3/1yXa napa, cofiep’Kalllerocsi B BO3JIyXe NpU JaHHOH
TeMIepaType, K JaBICHUIO HACBILICHHOTO
BOJSIHOT'O Tapa IpHU TOMH e TeMIeparype
1.15|TemmoeMKoCTh c KonmudecTtBO  TEmmoThl, TMepeJaHHOE Macce kJx/°C
MaTepuasa IMpU MOBBIMIEHUN €T0 TEMIIEPaTyphl
Ha onuH rpanyc Llenbcus
1.16|Y nenpHas TEMIOEMKOCTh co OrHoleHne TemIoeMKOCTH MaTepuana K ero| xJlx/(kr-°C)
Mmacce
1.17|Pe3yapTUpyromas t ITo TOCT 30494 °C
TeMIepaTypa
TIOMEIIEHUI
1.18|Koappumment f ITo CHulI 23-02 -
OCTEKJICHHOCTH (pacaja
3/1aHUsA
1.19|IToka3zatenn kedes Mo CHull 23-02 1/m
KOMITAaKTHOCTH 3/1aHHS
2 MATEPUAJIbI KOHCTPYKIIUI
2.1 [Koapdunuent A BenuunnHa, 4HMCIEHHO paBHas  IIOTHOCTH|  Br/(m-°C)
TETJIONPOBOIHOCTH TETII0BOTO MIOTOKA, TIPOX OZISIIETO B
MaTepuaia W30TEPMHUYECKUX  YCIOBHAX  4epe3  CIoi
MaTeprana TONIIMHOW B | M IpH pa3sHOCTH
TEMIIEpaTyp Ha €ro MOBEPXHOCTSIX OIMH Ipaayc
Lenbcus
2.2 [Koapdunument S Benunuuna, OTpaXKaroas crocobHocTs|  Br/(M?-°C)
TETJIOYCBOCHUS MaTepuara  BOCIPUHUMATh  TEIUIOTY  TIPH
MaTepuaia KOJIe0aHNH TeMITepaTyphl Ha €ro HOBEPXHOCTH
2.3 |[[InotHOCTH MaTepuana p OtHolleHue Maccel  (CBOMCTBAa — MarepHara, kr/m®
XapaKTEePU3YIOIIEr0 €ro HWHEPUMOHHOCTh |
CIOCOOHOCTh CO3/aBaTh I'PABUTAIIMOHHOE TI0JIE)
MaTepHala K ero o0beMy
2.4 |ITnotHOCTB CyXOro Po OTHOIIEHHE MacChl CyXOro Marepuaiga K Kr/m®
MaTepuana 3aHNMAaeMOMY UM 00beMY
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No Ob6o3HaveHme
r[.r_[. Tepmun O6o03Ha4eHme XapakTeprcTHKa €/IMHHLIBI
BEJINYNHBI
2.5 [[TnotHOCTE ~ BIAXXHOTO Pw OTHollIeHNe Macchl MaTepraa, BKII0Yas Maccy Kr/M°
MaTepuaia BJark B €ro mopax, K 3aHUMacMOMy O3THUM
MaTepHalioM 00beMy
2.6 |Y nenbHbIi BEC Y OtHomeHue Beca  (CHWIIBI,  BO3HHKAIOIICH H/m®
MaTepHaia BCJIC/ICTBHE B3aMMOJCIHCTBUS Marepualia C
TPaBUTAIIOHHBIM TIOJIEM) Marepuajia K €ero
o0bemMy
2.7 |OTHOCUTEIbHAS w [IporuieHTHOE OTHOILIEHHWE MAacCCHl BJark K Macce %
MaccoBas  BJIQXXHOCTb MaTepualia B CyXOM COCTOSIHUH
MaTepHaia
2.8 |CopOrmonnas Ws PaBHOBecHass ~ OTHOCUTENBHAs  BJIAXHOCTh %
BJI&YKHOCTh MaTepHaa MaTepuana B BO3JIYIIHOW Cpele C IOCTOSHHOM
OTHOCHTEINILHOM BJIa)KHOCTBIO M TEMIIEPATypOi
2.9 [Kosddunment u Benuuuna, paBHas INIOTHOCTH CTaUMOHAPHOro| — mr/(m-u-ITa)
NapONPOHUIIAEMOCTH MOTOKa BOASHOTO Tapa, MpPOXOMSIIEro B
Marepuana M30TEPMHYECKUX  YCIOBHAX  4epe3  CIOi
MaTepualia TOJIIMHOW B OJMH METP B €JUHHILY
BpPEMEHH MPU Pa3HOCTH NMapLUUATIHLHOTO AaBJICHUS
B onuH Ilackainp
2.10|Koadppunment Ps OTHOIIEHHE TEMJIOBOTO MOTOKA, MOTJIONIEHHOTO -
NOTJIOMIEHHUST  TEIUIOTHI MOBEPXHOCThIO MaTepualia, K MajalouieMy Ha
COJIHEYHOH pauaiu Hee TMIO0TOKY COJIHEYHOM pajiuanuu
2.11|Koadpdpunment € OTHOLIEHHE BETUYMHBI TEIUIOBOTO H3IY4EHUS -
H3JIYy4CHUS TOBEPXHOCTHU e}lHHHHCﬁ TMOBEPXHOCTHU KOHCTPYKIUU K
BCJIMYMHE TCIUIOBOIO H3JIYUCHUSA ellHHHIleﬁ
MOBEPXHOCTH a0CONIOTHO YEpHOro Tena MpHu
OJIMHAKOBOI TeMIlepaType
3 OIrPAXKIAIOIIME KOHCTPYKIIMU 3JAHUM
3.1 |TemnoycroitynBoOCTh - CaoiicTBO orpaxiaromien KOHCTPYKIIHH, -
orpaxaaromien onpezenseMoe  OTHOLICHWEM  aMILTUTY/bI
KOHCTPYKLMHU KonebaHuit TeMIIEpaTypbl BHYTpEHHEN
MOBEPXHOCTH M aMIUIUTY/IbI TEIJIOBOTO MOTOKA
MPU €r0 FapMOHUYECKUX KOJIeOaHUsIX
3.2 |TemnoycToitYuBOCTh - CBOIICTBO  pE3yNbTHPYIOLIEH  TEMIIEepaTyphl -
MIOMEIIEHU BHYTPEHHEr0  BO3JAyXa W  BHYTPEHHHX
MIOBEPXHOCTEN  OrpaKJAIOLIMX KOHCTPYKLMHI
COXPaHATh OTHOCHTEIILHOE MOCTOSHCTBO TIPH
KoJIeOaHMAX TEIIONOTEPh M TEIIONOCTYILICHUI
CHapy)Kd ¥  TEIUIONOCTYIUICHU  BHYTpH,
o0ecrieuyMBaeMbIX  CHUCTEMaMHU  TIOUICPKAHUS
MUKPOKIMMATA
3.3 |Bo3nyxonpoHHIaeMocTh G CBOJCTBO orpaxxaaronieit KOHCTPYKIIUH Kr/(M?-4)
OrpaKJaroLIe MpONyCcKaTh BO3AYX IOJ ACHCTBUEM pPa3HOCTH
KOHCTPYKLIUU JaBJICHUM Ha HapyKHOW M  BHYTpEHHEH
MOBEPXHOCTSIX, YHCICHHO BBIPXKEHHOE
MacCOBBIM TOTOKOM BO3[yXa Yepe3 CIUHUILY
TUTOIIA M MOBEPXHOCTH orpaxaaronieit
KOHCTPYKIMM B  €AMHHIy BPEMEHU TNpH
MOCTOSTHHOM Pa3HOCTH JIaBJICHUM BO3[lyXa Ha €€
MOBEPXHOCTSIX
3.4 |Bo31yXOnpOHHIIaEMOCTh - CBoiicTBO OTrpakTAOIIIX KOHCTPYKIIHH M/,
MOMETIEHU I MPOIYCKaTh BO3JyX MOJ JEHCTBHEM pa3HOCTH Kr/4
JIaBJICHUM HA HapyXHOW U  BHYTPEHHEH
MOBEPXHOCTSIX, YHCIICHHO  BBIPAXKEHHOE B
obbemHoM (M) mIM MaccoBoM (KI) pacxoje
BO3/lyXa B €IUHHUILY BpEMEHH
3.5 [Kosddumment i Bo3nyxonpoHunaemMocTb OrpakJIaroLei Kr/(Mz-q-Ha)

BO3J1yXONPOHHUIIAEMOCTH

KOHCTPYKIHWH, NPUXOAAIIAACI Ha OAUH ITackans

Pa3HOCTHU Z[aBHeHHI;’I Ha €€ MOBCPXHOCTAX
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No Ob6o3HaveHme
L Tepmun O6o03Ha4eHme XapakTepucTuKa CIUHUIIBI
BEITHYHMHBI
OrpaKJaroLe
KOHCTPYKLIUH
3.6 |CompoTtuBnenue Rint Benmuuna, oOpaTHast koo dunuenty|  m2-u-ITa/xr
BO3/1yXOIPOHUIIAHHIO BO3JLyXOMPOHHUIIAEMOCTH orpaxaaroniei
orpaxxiarouien KOHCTPYKIIUHI
KOHCTPYKIIUH
3.7 |[[TaponponuniaemMocTsb - CaoiicTBO MaTepHaoB orpaxiarouien -
orpakaaromniein KOHCTPYKIUH IPOIYCKaTh BJIATy IOJI IEUCTBUEM
KOHCTPYKLIUH pasHOCTH TMapIHajIbHBIX [aBJICHUH BOISHOTO
mapa Ha €€ Hapy)kHOM M BHyTpeHHEH
MIOBEPXHOCTSIX
3.8 |CompoTuBnenue Rvp Benmuunna, obpaTHash MOTOKY BOASHOrO mapa,| wmZug-Ila/mr
NapoNpPOHUIIAHHIO NPOXOAAIIET0  4Yepe3  eAWHMIlY  IUIOLIa]H
orpaxaaromien orpakJaronieil KOHCTPYKIUH B H30TEPMHUYECKHX
KOHCTPYKIIUH YCIIOBUSIX B CJMHHILY BPEMEHH MNPH Pa3HOCTH
NapluuagbHbIX — JaBICHUH  BHYTPEHHEro |
Hapy)XHOro Bo3ayxa B onuH Ilackaib
3.9 [Koaddunment Olint BenuuuHa, 4MCIEHHO paBHAs MOBEPXHOCTHOH| Br/(M%-°C)
TeroooMeHa Olext TUIOTHOCTH TEIUIOBOTO TIOTOKA IIpU Tepenaje
(TeHHOBOCHpHHTI/IH Ui TeMneparyp MEXAy TMOBEPXHOCTHIO n
TEIUIO0TIAYH ) OKpyXarouie cperoil B onuH rpagyc Llenscus
COOTBETCTBEHHO [UIsl BHYTPEHHEH U HapyKHOH
MIOBEPXHOCTEN
3.10[{ConpotusicHue Rsi BenuuuHa, obpaTHast k03 ureHTy M2-°C/Bt
TEII000MeHY Rse TermIoo0MeHa
(Terumootnaue WIH
TETIOBOCTIPUSITHIO)
3.11|Koadppunment K Benyunna, 4ncleHHO paBHas MOBEPXHOCTHOH|  Br/(M%-°C)
Teruionepesayn IUVIOTHOCTH TEIUIOBOTO IIOTOKA, HPOXOAIIETO
orpaxuaromieit 4yepe3  OrpaJarollyl0  KOHCTPYKLHIO HpH
KOHCTPYKLMHU Pa3HOCTH BHYTPEHHEN U HAPYKHOU TemIepaTyp
(TpaHCMUCCHOHHBII) BO3AyXa B OJuH Irpaayc Llenscus
3.12|Tepmuueckoe R Benuuuna, obpaTHas MOBEPXHOCTHOM M2-°C/Br
CONPOTHUBIICHUE  CIIOS IUVIOTHOCTH TEIUIOBOI'O IIOTOKA, HPOXOAAIIETO
OrpaKJarouiei yepes  CIOM  MaTepuana  Orpa)<aaroliei
KOHCTPYKIUH KOHCTPYKLUH IIPH Pa3HOCTH TEMIIEpaTyp Ha ero
HOBEPXHOCTSX B OAUH rpanyc Llenscus
3.13|Tepmuueckoe R CyMMa TEpMHUYECKHX COMPOTHBICHUN BCeX M2-°C/Br
COTIPOTHUBIICHHUE CIIOEB MaTEPHAJIOB OrPaKAArOIIEH KOHCTPYKLIMH
OrpakJarouIei
KOHCTPYKLIUH
3.14|ConporusneHue Ro Benunuuna, obpatHas K03 GULUECHTY M2-°C/Br
Teronepenaye TeIuIoNepeaut OrpaxkJatoIieid KOHCTPYKIIHN
OrpaKJaroLIe
KOHCTPYKLUH
3.15|TIpuBeaeHHbII Kr CpenHeB3BellIeHHbIN kodpdumment|  Br/(m%-°C)
ko3P urmeHT TEeTUIonepeadn TEITOTEXHUIECKH
TEII0Nepenayu HEOJTHOPOIHOM Orpakaaroiiell KOHCTPYKIUHU
OrpaKJaroLIe
KOHCTPYKLIUH
3.16|TIpuBeaeHHbII K" Bemwunna, umcneHHo — paBHas  cpemHeMmy|  Br/(m2-°C)
K03 urpeHT KOH/TyKTHBHOMY TEIUIOBOMY MOTOKY,
TeIuIonepenayln  yepes NpUXOIAIIeMyCslT Ha  €AMHUIY  IUIOIIaqH
HapyKHbIC COBOKYNHOCTH  HapyKHBIX  OIpaKAAIOIIHUX
OrpaKJaroLIe KOHCTPYKUUH 31aHUS IPY PA3HOCTH BHYTPEHHEN
KOHCTPYKIUH 3JaHHs Y Hapy)KHOH TeMITepaTyp BO3AyXa B OJIMH IPaIyc
Tenbcus
3.17|Y cinoBHBIH K YcnoBHBIT  KOXPPUIMEHT  TEIUIONepenavn BT/(MZ.OC)
K03 duUIHEHT (BO3MyX - BO3IyX) 3a CYET TEpPEeHOCa TEIIOThHI

TCIrionepeaain 3aHus,
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No Ob6o3HaveHme
1'[.1:[. Tepmun O6o03Ha4eHme XapakTeprcTHKa CIUHUIIBI
BEITHYHMHBI
YYHUTHIBAIOIINH BO3JIyXOM, (WIBTPYIOIIMMCS 4epe3 OOOIOUYKY
TEIUIONOTEPH 3a  CUeT 3/1aHUs
WHOUITBTPAITTI u
BEHTHJISLIHH
3.18|06mmit ko3 duIEEeHT Km Benuuuna, paBHass cymMMe NpPHUBEJIEHHOTO U BT/(M2~°C)
TeIuIonepeaayy 3aHus YCIOBHOTO  KOI((HIMEHTOB  TEIUIONepeadn
3/1aHUs
3.19|[TpuBeneHuOE Ro" Benuuuna, obpaTHast MIPUBEICHHOMY MZ°C/Br
CONPOTHUBIICHNE KO3 GUIMEHTY TeTIonepeiadn Orpakaaronei
Teruionepeaaye KOHCTPYKIUH
OrpakJarouIe
KOHCTPYKIIUH
3.20[Koaddumuent Y OrHollIeHNE BEJIMYMHBI AMILTUTY/IbI Br/(M%-°C)
TETIOYCBOCHHUS rapMOHUYECKUX KoJe0aHuit TUIOTHOCTH
TIOBEPXHOCTH TEIIOBOTO TIOTOKA, BBI3BAHHOT'O
KOHCTPYKIHH HEPaBHOMEPHOCTBIO OT/IA4M TEIIOTH CUCTEMOI
OTOIUICHHMSI, K BEJIMYMHE aMIUTUTY bl KoleOaHuit
TeMITepaTypbl BHYTpEHHE MIOBEPXHOCTH
HapY>KHOT'O OTPaXKACHHS
3.21|TemnmoBas HUHEpLUS D Bennuuna, YUCJIEHHO paBHas CyMMe -
OrpakJarouiei [IPOU3BEICHUN TEPMHUUYECKUX CONPOTUBIIECHUI
KOHCTPYKI WU OTACIBbHBIX CJIOCB orpa)Kzla}omei?[ KOHCTPYKIIUH
Ha KOA(QUIMEHTHI TETUIOYCBOSHUSI MaTepuaa
ITHX CIIOEB
4 IOMEINEHUSA, TIJIOIMAIN 1 OB BEMbI
4.1 | Ternsrit uepgax - IIpoctpancTBO MEXTy yTEIUIEHHBIMU -
KOHCTPYKLUSIMU KPOBJIM, HAPY)KHBIMU CTEHAMH
U TEepPeKphITHEM BEpPXHEro JTaxa, o0orpes
KOTOPOTrO OCYIIECTBIISICTCSl TEIUIOM BO3[yXa,
yIAIISEMOTO u3 MOMELICHU 3aHUs
MOCPEJICTBOM BBITSKHOW BEHTHIISILIUU
4.2 |Xononusiit uepnak - IIpocTpancrBo MEXIY HEYyTEIUIEHHbIMU -
KOHCTPYKUMSIMH ~ KPOBJIM M yTEIJICHHBIM
MEePEKPHITHEM BEPXHEro dTa)ka, BHYTPEHHUIl
BO3JIyX KOTOpPOr'O COOOIIAETCS C HAPYKHBIM
BO3JIyXOM
4.3 [Texnoxmnonbe - IIpocTpaHcTBO 1OA NEPEKPBITHEM IIEPBOTO -
(TexHUYECKUH TTOBAT) JTa)ka, B KOTOPOM Pa3MeIIal0TCs TPYOOIPOBOIbI
OTOIUICHHS ¥ TOPSUEr0 BOJAOCHAOKEHUSI
4.4 | XonoaHslii mogBaI - IlonBas, B KOTOPOM OTCYTCTBYIOT HCTOYHHKH -
TEIUIOBBIZICTICHUSI U TPOCTPAHCTBO KOTOPOTO
COO0IIAETCsI ¢ HAPYKHBIM BO3YXOM
4.5 |OrammBaeMBbIi TOABAT - IlomBan, B KOTOPOM TpPeXyCMATPHUBAIOTCS
OTOIUTENbHbIE TPUOOPBI VI  MOJICPKAHUS
3aJaHHOM TeMIIEpaTypbl
4.6 |OramuBaeMas IIomaab An ITo CHulI 23-02 M2
3IaHUs
4.7 [Monesnas mnomane (ams An To xe M2
OOIIIECTBEHHBIX 3aHUH)
4.8 |TTnomans HKHITBIX A » M2
THOMEIEHNI
4.9 |OrannuBaemblii 06beM Vi » Ve
5 IOKA3ATEJIU DOPEKTUBHOCTHU
5.1 |V nenbHbrit pacxon Qndes Mo CHull 23-02 kJIx/(M%°C-cyT),
TEIUIOBOW 9SHEPrUU Ha K1/ (M3-°C-cyT)
OTOIICHHE 3AaHUSA
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Ne O0o3HaueHue
1'[.1:[. Tepmun O6o03Ha4eHme XapakTeprcTHKa €/IMHHLIBI
BEJINYNHBI
5.2 |[Koappunment 1Mo OddexTnBHOCTE Tpolecca mpeoOpa3oBaHUs
SHEPreTUIecKOn TNdec MepBUYHOrO TOmMBa (Ta3, HedTh, yroius,
3¢ PEKTUBHOCTH CHCTEM JIPEBECHHA U T.[I.) B TEIUIOTY U MEpEeMEIIeHIE ee
OTOIUICHHS u B 3IaHue. OTOT KOX(P(UIMEHT yYUTHIBAET
TETIOCHA0KEeHUSI MOTEPH BO BCEH CHCTEME TEIUIOCHAOKEHUS
(ueHTpaJ M30BaHHOW ¥ JEIEHTPAJIM30BaHHOM)
3/1aHKs

Taoauua B.2 - Yka3zareab 0003HAYEHU A OCHOBHBIX HHICKCOB

O0o3HaueHne PacmdpoBka ob6o3HaueHUS O6o03HaveHne PacmmdpoBka obo3HadeHus
a - BO3/IyIIHAs cpefa eq - 9KBHBAJICHTHOE 3HAUCHHUE
a.l - BO3/IyIIHAs IIPOCITIOHKA f - o
av - CpenHsis BeNUYHHA F - OKHO
b - HOJIBAJI, MOJITIOJIbE g - Yepaak
b.c - MePEKPBITHE MO/[Baja g.c - MOKPBITHE, KPBIIIIa yepiaKa
b.w - CTEHBI TIO/[BAJIA g.f - YepJayHoe MePEKPHITHE
bal - basaHc, GaJIKoOH g.w - CTEHBI Yep/aKa
c - MOKPBITHE, TOTOJIOK h - TEIUIOTa
cat - paccuMTaHHOE 3HaYEHUE h.l - TEMJIONOTEPH OMEIIICHHSI
con - YCIOBHas pacye€THas  BCIWYHHA, hor - TOPU30HT
SHepromnorpediIeHne
d - CYTKH, TOYKa POCHI ht - OTOILICHHUE
des - MPOEKTHOE 3HAYCHUE i, int - BHYTPEHHSIS cpeia
e, ext - KOMIAKTHOCTh, HapyXHas cpela WIH i - LIETIOYNCIIEHHOE HePeUHCIICHHIE
OTpaK/IeHHE
ed - IBEpH U BOpOTa ins TETIOU3 OIS
k - KOHCTPYKIIHSI inf - HHQUIBTPAIMOHHAS COCTABJISIOIIA
I - TUTOIIA/Ib JKHIAst se, si - HapyXKHas, BHYTPEHHSS TMOBEPXHOCTH
COOTBETCTBEHHO
m - 3JIEMEHT OTPAXKJAIOLIEN KOHCTPYKLUH, scy - 3eHUTHBIN PoHAPb
HPEAeIbHOE [EIOYNUCICHHOE 3HAUCHUEC
max - MaKCHMaJIbHOE 3HAYCHUE sum - CyMMapHO€ 3Ha4YCHHUE
min - MHUHMMaJIbHOE 3HAYCHUE t - TeMIepaTypa
n - HOpMAaTHBHOE 3HA4YCHHE, MPEAeIbHOS tr - TPAHCMHCCHOHHASI COCTABIISIIOLIAs
LETOYHCIICHHOE 3HAUCHHUE
0 - HOpPMaTHBHOE 3HaueHWe, 0003HAUYCHHE \ - 00beM
rpamyca, OKa3aTellb B CYXOM COCTOSHUH
p - BOZISTHOM T1ap, arpeccuBHas cpe/a ven - BeHTWIILHOHHASI COCTABIISIOIAST
r - IPHUBEICHHOE 3HAYCHUE vp - APOIPOHUIIAHUE
req - TpeOyeMoe 3HaYeHUe w - CTeHa, TMOKA3aTelnb BO BJIAXKHOM
COCTOSIHHU
S - COJIHEYHAsI pagyalysi, TPYHT - rox
T - TEMIIepaTypa MOBEPXHOCTH
1,2,3,... |- nopsmkoBas Hymepauusi CAMBOJIA
A, b - HANMEHOBAHUE YCIIOBUM HKCIUTyaTall1
NPUJIOXKEHUE B
(o0s3aTenpHOE)

METO/IMKA ONPEJEJEHHSI CYMMAPHOM COJHEYHOW PAJMALIMH ITPU
JENCTBUTEJIBHBIX YCJOBUSX OBJIAYHOCTH 3A OTOIMMUTEJbHBII
MEPUO]

B.1 Cymmaphas (mpsiMasi IUIIOC paccestHHasl) COJIHEYHas pajualis Ha FOPH30HTAIbHYIO
TIOBEPXHOCTH (TOKpHITHE, 3eHuTHBIE hoHapu) Q"", MJIk/M2, ipy IeHCTBUTENHHBIX YCIOBHAX
00JJaYHOCTH 3a OTOMMTEIBbHBIM Mepuoa A KIMMAaTHYECKOro paioHa CTpPOUTEIbCTBA
ompenensercs no hopmyne



64

0~ =3 0"

= (B.1)

rie Q" - cymMmapHas CONHEUHAs pajMalMs HA TOPU3OHTAIBHYIO MOBEPXHOCT IpPH
JIefCTBUTENBHBIX YCIOBUAX 00J1a4HOCTH IS i-r0 Mecslia OTOIHUTENBHOro Teproaa, MJIx/m?,
npuHUMaeTcs no AaHHeIM Ta0nuubl 1.10 «HaydHo-mpukimagHOro crnpaBoYHHKA M0 KIUMATy
CCCP. Cepust 3. Muoronernue nanneie». Yactu 1 - 6, Boim. 1 - 34. - Cankr-IlerepOypr:
I'mopomereomsaar, 1989 - 1998;

M - YHUCIO MECALIEB OTONMUTEIBHOTO MEpUOJia CO CPEJHECYTOYHOM Temmeparypoil
Hapy>KHOTO BO3AyxXa, paBHOW W HmWke 8 °C, ompenensemMoe MO METOaY, H3JI0KEHHOMY B
CrpaBounom nocoduu k CHull «Ctpoutenshas kaumatonorus» (M.: Crpoituzaar, 1990).

B.2 Cymmapnas (mpsmasi, paccesHHass ¥ OTpPaKEHHas) COJIHEYHAs pajuanus Ha
BEPTHKAIBHYIO MOBEPXHOCTH (CTEHBI U 0kHa) Q;'®", MJIx/M?, pu AeHCTBUTETbHBIX YCIOBUAX
00J1a4HOCTH 3a OTONUTENbHBIN NEpUO onpeensercs no Gopmyie

0 =T 0 =3 (5 + D + R¥) =3 (Sk, + D12+ 0 A%1200),
0 =l -

H fm1

(B.2)

riae S;i'®" - mpsiMast coTHeuHast paJralus Ha BEPTHKATBHYIO ITOBEPXHOCTH MPH JEHCTBUTEILHBIX
YCIOBHSX 00Ia4HOCTH B i-M MeCAIle OTONUTENFHOTO Mepro A s j-it opuenTarmn, MJ[x/m?;

D", R*" - paccesHHas W OTpaX€HHas COJHEYHAs paadalys Ha BEPTHKAILHYIO
MMOBEPXHOCTh TPHU JACHCTBUTEIBHBIX YCIOBHUAX OOJAYHOCTH B I-M MECSIE OTOIMHMTEILHOTO
neoroia, MJIx/m>.

Si"", Di"" - psiMas ¥ paccesHHas COJTHEYHas paMaIMs Ha TOPH30HTATIBHYIO TTOBEPXHOCTD
TIpH IeHCTBUTENBHBIX YCIOBHAX OOAUHOCTH B i-M MECSIIE OTONMMTENBFHOTO eproaa, MJx/m?,
MPUHUMAOTCS TI0 TaHHBIM Tabsui 1.8, 1.9 cnpaBoyHMKa, TOMMEHOBAHHOTO B B.1;

m, Q" - To xe, uTo n B popmye (B.1);

Ai® - anpbemo neATENHHOI TOBEPXHOCTH B i-M MeCAIle OTOMUTENBHOTO Iepuona, %,
MPUHUMAETCS 10 JaHHBIM Ta0auIe! 1.10 cripaBoYHKKa, TOUMEHOBAHHOTO B B.1;

Kij - Kko>bduIMEeHT mepecyeTa NPAMOW COJHEYHOW paaualMi ¢ TOPH30HTATLHON
MOBEPXHOCTH HA BEPTUKAIBHYIO I-T0 MECsIla OTOMUTEIBHOTO TePHOAa IS J-ii OpHEHTALUH,
MPUHUMAETCS MO TaHHBIM TaOIuUIbI B.2.

ver

Ilpumep pacuema

Onpenenuth KOJWYECTBO CYMMAapHON COJIHEYHOW paaualdyd MpH  JAeWCTBUTEIbHBIX
YCIIOBUAX OOJAYHOCTH, MOCTymaromed Ha (acagpl ceBepO-BOCTOYHONW M IOr0O-3amaiHOM
OPHUEHTAIMH YHUIIOTO 31aHus B T. TBEpH 3a OTOMUTEIBHBIN epuoa (Znt = = 218 cyr).

OnpenenuM, KakMe Mecsllbl B TOJY BKJIIOYAaeT OTONHUTENbHBIM mepuoa B r. Tsepu. Ilo
JaHHBIM TaOauIbl 3 CHull 23-01 ycTaHABIMBAaEM MECSIIbI CO CpeIHEH MEeCSIUHOM TeMIiepaTypoit
HapyXKHOTO BO31yXa, paBHOH u HUXke § °C. D10 - AHBapHh, PeBpaib, MapT, allpellb, OJHU CYTKU
Masi, ISITh CYyTOK CEHTSIOPS, OKTAOPb, HOSIOPB, Aekadpb. KonnyecTBo noctynatoiieit Ha (hacaabl
COJIHEYHOH paJuanuu onpeaenum mno dopmyse (B.2). Pe3ynabTaTsl pacyera cBeJeHbI B TAOIHILY
B.1. Kosonku 2, 7, 9, 10 3anofaHstoTCs 10 JaHHBIM CIIPaBOYHKKA, TOMMEHOBAHHOTO B B.1 (Sihor
- o Ta6mune 1.8, D" - mo taémume 1.9, Q" u A - no ta6mume 1.10). Kononku 3, 4 (ki) -
no Tabnmuie B.2. B ocCTanbHBIX KOJIOHKaX BBIMOJHSIOTCS apupMETHYEeCKHE ACUCTBUS TI0

dopmyre (B.2).

[Ipumedanue - Tak kak JaHHBIC TIO COMTHEYHON paguiamiy U T. TBepH OTCYTCTBYIOT, TO OBUIH MPHHSATHI
JAHHBIE TI0 OIDKaNIIeMy KIMMAaTHIeCKOMY ITYHKTY - T. Topxkka, 57° .1

Tabnuma B.1
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PacuerHble XapaKTepUCTHKU COTHEYHOHN pauallii ISl ONpeAeIeHHUs KOJIHIecTBa
Mecsp CYMMAapHOI COJTHEYHOH paJMalliii Ha BEPTHKAIBbHYIO OBEPXHOCTh N0 hopmyrie (B.2)
OTOMHUTEIBLHOTO Sihor’ kij Sijverv ) Dihor D;ver Qihor Aical River7 iner7 )
nepuoja MJTxc/ni2 MJIx/m M/t MJIx/m
CB | 103 | CB | 103 MJTx/m? % CB | 103
1 2 3 4 5 6 7 8 9 10 11 12 13
SlHBapb 15 - |415| - |622| 47 (23,5 61 76 23,2 47 | 109
Despaib 46 0,05|232] 2,3 |106,7| 88 | 44 | 135 | 77 52 98 | 203
Mapt 108 0,14 1,35] 15,1 |145,8| 184 | 92 | 292 | 71 104 | 211 | 342
Anpenb 170 0,22]0,84 | 37,4 |1142,8| 224 | 112 | 394 | 31 61 210 | 316
Mai, 9 12
1 cyr
CeHTs10pD, 22 40
5 cyr
OKTA0pB 32 009|172 29 | 55 85 | 425 117 | 27 15,8 61 | 113
Hos6pb 8 0,02|318] 0,2 | 254 | 40 20 49 47 11,5 32 57
JlexaOpb 2 - 4,9 - 9,8 | 30 15 32 69 11 26 36
3a oronurenpHbI nepuoa| 716 | 1228

Tabnauma B.2 - Koapduuuent Kij mepecuera

FOpI/I30HTa.TIbHOI7[ IMOBEPXHOCTH HA BEPTUKAJBbHYIO

NPAMOI COJIHEYHOM PpaaMaluM ¢

r Mecsipl
PAYERLEHL PP T T TV | V| VI [ Vil [ VI ] IX | X | XI | XIi
IOxHas1 opueHTALUSA
37 197 [ 1,37 | 0,85 | 046 | 0,24 | 0,16 | 0,19 | 0,34 | 0,65 | 1,14 | 1,71 | 2,13
38 2,00 | 1,40 | 0,88 | 0,47 | 0,26 | 0,17 | 0,20 | 0,35 | 0,67 | 1,16 | 1,73 | 2,23
40 215 | 1,50 | 0,92 | 0551 | 0,28 | 0,19 | 0,23 | 0,39 | 0,71 | 1,20 | 1,85 | 2,40
42 2,25 | 1,60 | 1,00 | 0,54 | 0,30 | 0,22 | 0,26 | 0,43 | 0,75 | 1,30 | 2,05 | 2,60
44 250 | 1,70 | 1,03 | 0,60 | 0,33 | 0,24 | 0,28 | 0,47 | 0,80 | 1,45 | 2,20 | 2,80
46 2,85 | 1,85 | 1,08 | 0,63 | 0,36 | 0,28 | 0,32 | 0,51 | 0,86 | 1,50 | 2,40 | 3,10
48 320 | 2,00 | 1,20 | 0,68 | 0,40 | 0,30 | 0,35 | 0,54 | 0,93 | 1,60 | 2,60 | 3,60
50 350 | 2,20 | 1,30 | 0,73 | 0,44 | 0,34 | 0,38 | 0,60 | 1,00 | 1,75 | 2,90 | 4,10
52 40 | 235|140 | 0,78 | 048 | 0,37 | 0,41 | 0,64 | 1,08 | 1,85 | 3,20 | 4,70
54 450 | 255 | 1,50 | 0,84 | 0,52 | 0,40 | 0,44 | 0,68 | 1,17 | 2,00 | 3,70 | 5,40
56 515 | 2,80 | 1,55 | 0,90 | 0,55 | 0,44 | 0,48 | 0,74 | 1,26 | 2,20 | 4,20 | 6,10
58 6,00 | 3,10 | 1,75 | 0,97 | 0,60 | 048 | 0,52 | 0,78 | 1,33 | 2,40 | 4,80 | 7,20
60 7,20 | 350 | 1,85 | 1,03 | 0,64 | 0,50 | 0,56 | 0,83 | 1,44 | 2,60 | 5,50
62 4,00 | 2,00 | 1,10 | 0,67 | 054 | 0,59 | 0,88 | 1,56 | 3,00 | 6,65
64 490 | 230 | 1,19 | 0,71 | 057 | 0,61 | 0,94 | 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 | 082 | 0,62 | 0,69 | 1,04 | 2,02 | 4,50
70 320 | 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
74 400 | 1,65 | 0,98 | 0,70 | 0,77 | 1,22 | 2,60
76 465 | 1,74 | 1,04 | 0,71 | 0,79 | 1,33 | 2,74
78 525 | 1,81 | 1,08 | 0,72 | 0,82 | 1,44 | 2,86
IOro-BocTounas OpHUEHTAlUsA

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 | 045 | 0,70 | 0,97 | 1,40 | 1,70
42 1,50 | 1,15 | 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 1,85 | 1,30 | 0,90 | 0,65 | 0,49 [ 0,39 | 0,42 | 0555 [ 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 2,30 | 1,55 | 1,00 | 0,75 | 0,53 | 045 | 0,49 | 0,62 | 0,86 | 1,35 | 2,00 | 2,90
52 2,65 | 1,70 | 1,10 | 0,79 | 0,55 | 0,49 | 0,51 | 0,65 | 0,93 | 1,47 | 2,25 | 3,30
54 310 | 1,80 | 1,20 | 0,84 | 0,60 | 0,52 | 0,54 | 0,69 | 1,01 | 1,59 | 2,55 | 3,75
56 360 | 2,00 | 1,25 | 0,88 | 0,61 | 0,56 | 0,57 | 0,72 | 1,10 | 1,72 | 2,90 | 4,30
58 420 | 220 | 1,35 | 0,93 | 0,65 | 0,58 | 0,59 | 0,77 | 1,19 | 1,87 | 3,40 | 5,00
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I'pagycsl c.m.

Mecspr

| | 1l v \Y VI VIl | VI IX X Xl Xl
60 510 | 245 | 1,45 | 0,97 | 0,69 | 0,60 | 0,60 | 0,80 | 1,26 | 2,08 | 3,95
62 2801160 | 102 ] 071|062 | 062|084 | 135 | 2,34 | 475
64 33 1] 170 | 106 | 0,75 | 0,63 | 0,65 | 0,87 | 1,44 | 2,64
66 4001 18| 1,12 | 0,78 | 0,64 | 0,67 | 0,91 | 1,55 [ 3,00
68 4951 210 1,18 | 0,80 | 0,65 | 0,69 | 0,95 | 1,65 | 3,39
70 230|126 (084|066 | 071 | 100 | 1,77 | 3,85
72 26013 (0871069 | 0721 1,04 | 1,90
74 2951145 (09 | 0,70 | 0,75 | 1,10 | 2,00
76 3451158 |1 094 | 0,70 | 0,77 | 1,15 | 2,12
78 4201175109 | 0,71 ] 0,78 | 1,24 | 2,25

IOro-3anagnas opueHTaALMS
37 150 (1050751047 (03003003 ]045] 060 0,79 | 1,10 | 1,45
38 150 (1,05 080|050 (03 ]031]|03 ] 046 | 064] 081|115 ]| 1,50
40 160 | 1,10 ( 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 | 1,50 | 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
46 205|140 092 | 062 | 0,47 | 0,40 | 0,41 [ 055 | 0,78 | 1,15 | 1,75 | 2,15
48 23| 160 | 103 065|047 | 041 ] 043 (059|083 1,23 ] 1,90 | 2,55
50 250|170 | 1,10 ( 069 | 050 | 0,42 | 0,45 | 0,61 | 0,84 | 1,30 | 2,10 | 2,95
52 285 |18 | 120 (0,72 | 050|046 | 049 | 0,63 | 0,95 | 1,40 | 2,30 | 3,40
54 3,30 | 200 | 1,25 ( 0,77 | 055 | 0,48 | 0,50 | 0,68 | 1,00 | 1,52 | 2,65 | 3,95
56 380 | 220|130 (081|058 050]053(0,72]105]| 1,65 ] 3,00 | 4,45
58 450 | 245 ] 140 | 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 3251 170|097 ] 065 |05 | 061 0,86 | 1,25 | 2,15 | 4,55
64 390 1] 190 | 1,04 | 0,68 [ 0,60 | 0,65 | 0,90 | 1,39 | 2,45
66 4751 210 | 1,11 | 0,76 | 0,64 | 0,70 | 0,97 | 1,50 | 2,85
68 560 | 2,30 | 1,21 ] 0,82 | 0,67 | 0,73 | 1,02 | 1,65 | 3,33
70 2551130 (08 ]071|075] 109 | 1,80 | 3,85
72 2801142 (09 | 0,73 | 0,78 | 1,16 | 1,95
74 310 | 152 ( 0,95 |1 0,75 | 0,79 | 1,26 | 2,12
76 340 | 1,62 ( 0,97 | 0,76 | 0,80 | 1,37 | 2,30
78 400 ( 1,73 | 1,00 | 0,77 | 0,82 | 1,50 | 2,45
Bocrounasi opuenTanus’

37 052 | 046 | 040 ( 042 | 0,42 | 0,39 | 0,44 | 0,40 | 0,45 ] 0,50 | 0,42 | 0,54
38 052|048 | 042|043 | 042039 | 0,44 | 040 | 0,45 ] 0,50 | 0,44 | 0,54
40 055|050 | 046 | 044 | 0,42 | 0,40 | 0,44 | 0,41 | 0,46 | 0,50 | 0,48 | 0,54
42 058 | 052 | 0,50 | 0,45 | 0,42 | 0,40 | 0,44 | 0,42 | 0,46 | 0,50 | 0,54 | 0,55
44 0,60 | 054 | 053 | 0,47 | 0,42 | 0,42 | 0,44 | 0,43 | 0,48 | 0,52 | 0,59 | 0,62
46 0,63 | 0,57 | 058 | 048 | 0,44 | 043 | 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
50 068 | 0,65 | 061 | 053 | 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 |07 | 063 | 056 | 0521 0501 050 (053] 062] 067 ] 0,72 | 0,92
56 0,72 1073|064 | 058|054 052] 053|056 ]| 064] 0681 0,76 | 0,94
58 0,74 | 0,78 | 064 | 061 | 057 | 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 0,9 | 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 12510911072 | 064 | 0,64 | 0,78 | 0,94 | 1,76
76 1,44 | 1,02 | 0,76 | 0,65 | 0,66 | 0,82 | 0,96
78 166 | 1,15 | 0,78 | 0,66 | 0,68 | 0,86 | 1,00

Janbuuii BocTok (BocTOUHASI OPUEHTALUS)
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I'pagycer c.x Mecsuer

Pazlyehr et 17 ]| IV ] V] VI Vvii[Vvin] IX | X | Xt | Xi
44 0,54 | 057 | 043 | 0,44 | 040 ) 031|029 ]| 0,38 0501 052 ] 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 | 055|049 | 0,44 | 0,40 | 0,40 | 047 | 053 | 0,60 | 0,70 | 0,76
50 0,70 { 0,66 | 0,62 | 052 | 0,47 | 0,44 | 0,42 | 048 | 0,55 | 0,63 | 0,80 | 0,88
52 0,74 | 0,68 | 0,68 | 054 | 0,50 | 0,45 | 0,43 | 0,49 | 0,57 | 0,68 | 0,91 | 1,00
54 0,781 071]1074| 05 |051)046 {042 ] 050 (0581 0,72 | 1,06 | 1,42
56 0,84 | 0,741 080|058 052] 046 (040 | 0501|0601 0,78 | 1,22 | 1,24
58 088 0,771 086 | 060 | 0,54 | 0,46 | 0,47 | 050 | 0,62 | 0,88 | 1,48 | 1,36
60 0931080092 | 063|055 046|047 ] 051 | 0,66 [ 1,04

3anajgHas opHeHTANHA’
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 | 050 | 0,47 | 0,38 | 0,34 | 0,34 | 0,40 | 0,40 | 0,42 | 0,40 | 0,44 | 0,54
40 056 | 051|048 | 040|035 034|040 | 042 | 0,43 | 0,42 | 0,48 | 0,54
42 058 | 052 | 050|042 03603040 ] 042 | 0,44 | 0,46 | 0,54 | 0,55
44 0,60 [ 052 | 053|043 038 036|040 ]| 042 (045 1| 0,48 | 0,59 | 0,62
46 0,64 | 057 | 058 | 0,44 | 039 | 0,37 | 042 ]| 042 | 0,46 | 0,52 | 0,61 | 0,72
48 0,70 { 0,62 | 0,60 | 0,46 | 0,40 | 0,38 | 0,42 | 0,42 | 0,48 | 0,55 | 0,64 | 0,80
50 0751069 061|047 | 042 | 0,40 | 043 ]| 044 | 050 | 0,58 | 0,66 | 0,86
52 080 (0,77 | 062 | 048 | 043 | 0,42 | 0,44 | 046 | 0,53 | 0,60 | 0,69 | 0,90
54 0,86 | 0,86 | 063 | 050 | 045 | 0,44 | 045 ]| 048 | 0,56 | 0,64 | 0,72 | 0,92
56 094 (098 | 064|052 046|046 | 047 | 0,52 | 058 | 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 10,70 |1 059 ] 054 | 054|054 ] 058 | 0,661 0,78 | 0,91
64 1,40 | 0,76 | 0,64 | 058 | 0,56 | 0,56 | 0,62 | 0,72 | 0,86
66 1521 0841|070 060 | 0,60 | 0,60 | 0,68 | 0,78 | 0,94
68 1,62 | 092 | 0,78 | 0,66 | 0,64 | 0,64 | 0,72 | 0,84 | 1,08
70 1,00 | 0,86 | 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 | 1,00 | 0,80 | 0,74 | 0,76 | 0,95 | 0,96
76 1,44 | 1,09 | 0,80 | 0,76 | 0,77 | 1,02 | 1,00
78 1,66 | 1,15 | 0,80 | 0,76 | 0,77 | 1,04 | 1,01
Janbanii BocTok (3anagHasi opueHTALNSA)
44 056 | 054|049 | 044|040 ) 049 | 049 | 046 | 050 | 0,55 | 0,56 | 0,62
46 063|060 | 053|046 | 042 ] 048 | 048 | 050 | 0,52 | 0,56 | 0,58 | 0,64
48 069 | 0,66 | 057 | 049 | 044 | 048 | 048 | 053 [ 0,53 | 0,56 | 0,59 | 0,68
50 0751071062052 047]048 | 048 | 0551|0551 057 | 0,60 | 0,74
52 0811|077 | 066 | 054 | 050|048 | 048 | 056 | 0,57 | 0,58 | 0,62 | 0,80
54 087 (083 070| 056 | 051048 1| 048 | 057 (0581 059 | 0,66 | 0,86
56 0941089 074|058| 0520481049 ] 058 (0,601 060 ] 0,70 | 0,92
58 1,00 | 095 | 0,78 | 0,60 | 0,54 | 0,48 | 0,50 | 0,59 | 0,62 | 0,60 | 0,75 | 1,00
60 1,06 | 1,04 | 0,82 | 0,63 | 055 | 0,48 | 0,52 | 0,60 | 0,66 | 0,61
CeBepo-BOCTOYHASI OPHEHTANIUS®

37 0,04 | 0,06 | 0,12 | 0,19 | 0,22 | 0,26 | 0,23 | 0,21 | 0,16 | O,11 | 0,07 | 0,03
38 0,04 | 0,06 | 0,12 | 0,19 | 0,22 | 0,26 | 0,23 | 0,21 | 0,16 | O,11 | 0,07 | 0,03
40 0,03 006|012 | 019 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 | 0,10 | 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 | 0,13 | 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 | 0,06 | 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 | 021|028 0301|0291 0,25 { 0,16 | 0,09 | 0,02 | 0,01
56 001005014 |022]029]031]{030] 0,25 | 0,27 | 0,09 | 0,02
58 00511014023 (03103210311 0,26 (0,18 | 0,09 | 0,02
60 00411014 | 024|032 033]032] 0,27 (018 | 0,09 | 0,02
62 0041015025034 |03 1033|028 | 0,19 | 0,09
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I Mecspr

PALYCRL I 7 T m v ] Vv [ VI Vvioh]Vvin] IX | X | X1 | X
64 0,03 | 0,15 | 0,26 | 0,36 | 0,37 | 0,35 | 0,29 | 0,20 | 0,09
66 003 | 0,26 | 027 | 0,38 | 0,39 | 0,37 | 0,30 | 0,21 | 0,09
68 003 | 0,27 | 0,29 | 0,40 | 0,42 | 0,41 | 0,32 | 0,23 | 0,09
70 018 | 031 | 042 | 0,46 | 0,46 | 0,35 | 0,25 | 0,10
72 019 | 0,34 | 044 | 0,50 | 0,52 | 0,38 | 0,27 | 0,10
74 020 | 0,38 | 046 | 0,55 | 0,57 | 0,42 | 0,29
76 022 | 0,44 | 048 | 0,60 | 0,62 | 0,45
78 023 | 0,48 | 050 | 0,65 | 0,67 | 0,48

CeBepo-3anaaHasi OpyUeHTAIUS

37 0,06 | 0,06 | 0,12 | 0,17 | 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 | 0,24 | 0,07 | 0,05 | 0,02
40 0,04 | 0,06 | 0,12 | 0,27 | 0,22 | 0,23 | 0,25 | 0,20 | 0,15 | 0,08 | 0,04 | 0,02
42 0,03 | 0,06 | 0,13 [ 0,18 | 0,22 | 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 | 0,25 | 0,08 | 0,04 | 0,01
48 0,02 | 0,06 | 0,14 | 0,19 | 0,23 | 0,25 | 0,25 | 0,21 | 0,16 | 0,08 | 0,03 | 0,01
50 0,02 | 0,06 | 0,14 | 0,29 | 0,23 | 0,26 | 0,25 | 0,21 | 0,26 | 0,08 | 0,03 | 0,01
52 0,02 | 0,06 | 0,15 | 0,29 | 0,23 | 0,26 | 0,25 | 0,22 | 0,26 | 0,08 | 0,03 | 0,01
54 0,02 | 0,06 | 0,15 | 0,20 | 0,24 | 0,27 | 0,25 | 0,22 | 0,26 | 0,08 | 0,02 | 0,01
56 0,02 | 0,06 | 0,16 | 0,20 | 0,25 | 0,28 | 0,26 | 0,23 | 0,26 | 0,08 | 0,02
58 0,02 | 0,06 | 0,16 | 0,21 | 0,26 | 0,29 | 0,27 | 0,24 | 0,26 | 0,08 | 0,01
60 005 | 0,27 | 022 | 0,27 | 0,31 | 0,29 | 0,26 | 0,17 | 0,07 | 0,01
62 005 | 0,27 | 023 | 0,29 | 0,33 | 0,32 | 0,27 | 0,18 | 0,07
64 005 | 0,28 | 025 | 0,31 | 0,37 | 0,35 | 0,29 | 0,19 | 0,07
66 005 | 0,29 | 027 | 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
70 021 | 033 | 044 | 052 | 0,49 | 0,39 | 0,24 | 0,07
72 023|037 | 049 | 057 | 055|043 | 027|007
74 024 | 0,43 | 054 | 0,62 | 0,61 | 0,48 | 0,29
76 0,26 | 0,52 | 0,60 | 0,67 | 0,66 | 0,52
78 028 | 0,63 | 066 | 0,71 | 0,70 | 0,57

CeBepHasi opueHTALUSA

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 | 0,10 | 0,08 | 0,03
52 0,02 | 0,06 | 0,11 | 0,09 | 0,03
54 0,02 | 0,07 [ 0,12 | 0,09 | 0,04
56 0,02 | 0,08 | 0,12 | 0,20 | 0,04
58 0,02 [ 0,09 | 0,13 | 0,21 | 0,05
60 0,02 [ 0,09 | 0,214 | 0,22 | 0,06
62 0,03 | 0,11 | 0,18 | 0,24 | 0,07
64 0,03 [ 0,14 | 0,23 | 0,218 | 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 | 0,40 | 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

! B nepuon ¢ Hos16pst o MapT koo dumments! Kij nmpusenens as 3anaanoit Cubupyu u Cpenseit Aszuu; 1u1s

Esporeiickoii Tepputopuu Poccrun u Bocrounoit Cubupu koadduimentst Kij mpuBeneHs! B Tabmuie B.3.
2 Jlns pationa Jlansaero Boctoka koddduuments! Kij ¢ MIOHs 10 aBrycT npuBe/IeHbI B Tabuuie B.4.
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I'pagycsl c.m.

Lo e v v v v v [ [ x |oxe [ oxi
3 Jlns roxHbIX parionos Jlansrero Bocroka koadguuuenTsl Kij npusenens! B Tabnmue B.5.
Tabnuma B.3
BocTounas opueHTanus 3anaHasi OpUeHTaLus
I'pagycsrl c.m. Mecsinipl I'pagycs! c.m. Mecs1ipl
IR EEEQ IR ENEQ
EBponeiickas teppuropus Poccun
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 | 052 | 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 54 092 ] 0,76 | 0,70 | 0,76 | 0,96
56 0,84 | 0,66 | 0,64 | 0,83 [ 0,90 56 094 1084|072 083 )| 094
58 0,90 [ 0,70 | 0,66 | 0,92 | 0,90 58 0,9 | 094 | 0,76 | 0,92 | 0,94
60 0,9 | 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
Ta6nuna B4
BocTouHas opueHTanus 3anajHas OpUeHTAIHS
I'panycsi c.u. Mecsitipl I'panycer c.. Mecsipl
oo [ m x| X IR ENEQ
BocTounass Cudupsn
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 58 097 ( 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 0,9 ([ 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
Tab6nuna B.5
Bocrovnas opueHTanus 3amasHasi OpHEeHTAIHS
I'panycer c.i. Mecssl I'pamycer c.o. Mecsiipl
IR ENET IR ENET
Janbauii Boctok
42 0,18 | 0,219 | 0,17 42 0,36 | 0,30
44 0,18 | 0,29 | 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 | 0,29 | 0,19
52 0,19 | 0,29 | 0,20
54 0,21 | 0,20 | 0,21
56 0,23 | 0,21 | 0,21
58 0,25 | 0,22 | 0,22
60 0,28 | 0,23 | 0,23

MNPUJIOXKXEHUE I



(cnpaBouHOE)

MAKCHUMAJIBHBIE U CPEJHUE 3HAYEHWS CYMMAPHOM COJTHEUHOM
PAIUALIIMU (IIPAMASA U PACCESAHHAS) ITPU ACHOM HEBE B UIOJIE

70

CyMMapHas colHeuHas pafuanus, Br/m?
I'pamycel .1 OpHueHTanus MOBEPXHOCTH
MaKCUMAaJIbHASA | max cperssst lay
36 lopusoHTanbHAS 1000 344
3anaaHas 712 162
38 lopusoHTanbHAS 942 334
3anaaHas 721 163
40 lopusoHTanbHAS 928 333
3amagHas 740 169
42 lopusonTanbHAsS 915 334
3anagHast 748 175
44 l'opusoHTabHAS 894 331
3anaaHas 756 180
46 T'opusonTanbHas 880 329
3anagHast 752 182
48 T'opusonTanbHas 866 328
3anagHast 764 184
50 T'opusonTanpHas 859 328
SamagHas 774 187
52 ['opuzoHTaNBHAS 852 329
3amagHas 781 194
54 I'opuzonTanbpHas 838 329
3anaaHas 788 200
56 I'opuzoHTanbpHas 817 327
3amagHas 786 201
HPUJIOKEHUE [
(o0s3aTenpHOE)
PACUYETHBIE TEIIVNIOTEXHUYECKHUE ITOKA3ATEJIN CTPOUTEJIBHBIX
MATEPHAJIOB U U3AEJINU
Tabmuma /[.1
XapakrepucTuku matepuanoB B|  PacuerHbie koaddurmeHTs! (TIpH yCIOBHAX
CYXOM COCTOSIHUHT skcmuryataimu mo CHull 23-02)
MaccoBO
ro
TEIJIOYCBO
No ynenbHast| ko3 duuueH | otHore et (TpH
IUIOTHO| TETI0EMK T HMSl | TEIUIONPOBOX MapOIPOHHUIIA
I Marepuan NepUoae
o CTh OCTh |TerIonpoBoj| Bjaru B HOCTH 24 ) eMOCTHU
Po, Co, HocTH  (matepua A, B1/(M-°C) S w, mr/(m-a-Ila)
kr/m® |k JIx/(kr-° Ao, e 20
) Br/(x-°C) W, Bt/(m?-°C)
%
AlB| A b A | B A, b
1 2 3 4 5 6|7 8 9 10 | 11 12
! Tennousoasimonubie matepuaibl (COCT 16381)
A Honumepnvie
1 [[Tenonomuctupon 150 1,34 0,05 11]5]0,052]0,06]0,89]|0,99 0,05
2 » 100 1,34 0,041 2 110 (0,041 (0,052]|0,65(0,82 0,05
3 [[Tenomonuctupon 40 1,34 0,037 2110(0,041|0,05]0,4110,49 0,05
(TOCT 15588)
4 |TTenononuctupon OAO | 18 1,34 0,042 2 |10 (0,042 (0,043]0,28(0,32 0,02
«CII Pagociasy»
5 [To xe 24 1,34 0,04 2 110( 0,04 (0,041]0,32]0,36 0,02
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MaccoBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
o Marepuan IUIOTHO| TEIJI0EMK T HHUS |TEIUIONPOBOJ Hepuoze MapoIpPOHHUIA
- CTh OCTb |TemmomnpoBoj| Baaru B HOCTH 24 ) €MOCTH
00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® |/ (kr-° Ao, e P
C§ Braecy | w Br/(v2-°C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
6 |9xcTpynupOBaHHBIH 25 1,34 0,029 2110(0,0311]0,031|0,28(0,31 0,013
MIEHOIMOIMCTHPOI
Cruponayp 2500C
7 |To xe, 2800C 28 1,34 0,029 2 110]0,031]0,031{0,30]0,33 0,013
8 [To xe, 3035C 33 1,34 0,029 2 110(0,031(0,031]0,32{0,36 0,013
9 [To xe, 4000C 35 1,34 0,030 2 110]0,031]0,031{0,34]0,37 0,005
10| To ke, 5000C 45 1,34 0,030 2 110(0,031(0,031/0,38(0,42 0,005
11 |TTenomonmucTUpONI 15 1,34 0,039 2 110(0,040 (0,044]10,25]0,29 0,035
Cruponop PS15
12|To xe, PS20 20 1,34 0,037 2 110 0,038 ]0,042/0,28]0,33 0,030
13|To ke, PS30 30 1,34 0,035 2 110 (0,036 (0,040]0,33|0,39 0,030
14|3kcTpyaupoBaHHBII 28 1,45 0,029 2 110(0,030(0,031(0,31(0,34 0,006
MIEHOIOTMCTHPOJ
«Craiipooam»
15|To xe, «Pydpmar» 32 1,45 0,028 2 1101 0,029 ]0,029]0,32]0,36 0,006
16|To xe, «Pydpmar A» 32 1,45 0,030 2 110 (0,032 (0,032|0,34(0,37 0,006
16|To xe, «Dmypmat 500» [ 38 1,45 0,027 2 |10 (0,028 (0,028{0,34(0,38 0,006
a
17|To  xe, «Dnypmar| 38 1,45 0,030 2 |110(0,032(0,032/0,37(0,41 0,006
500A»
18|To xe, «Dmypmat 200» | 25 1,45 0,028 2 110 (0,029 (0,029]0,280,31 0,006
19|To xe, «Dnypmar| 25 1,45 0,029 2 110(0,031 (0,031/0,29(0,32 0,006
200A»
20([enomnact IIXB-1 wu| 125 1,26 0,052 2 |10( 0,06 (0,064(0,86(0,99 0,23
I1B1
21(To xe 100u | 1,26 0,041 2 110( 0,05 [0,052|0,68] 0,8 0,23
MeHee
22 |[lenononuyperan 80 1,47 0,041 215|005 ]0,05]|0,67] 0,7 0,05
23 » 60 1,47 0,035 215 (0,041 (0,041]0,53|0,55 0,05
24 » 40 1,47 0,029 215|004 (0,04]041]0,42 0,05
25 [[Tnuthr u3| 90 1,68 0,045 5120 (0,053 (0,073{0,811,10 0,15
pe3onmsHOGEHOIPOpMAaT
BICTHIHOTO MEHOIIACTa
(TOCT 20916)
26(To xe 80 1,68 0,044 5120(0,051(0,071]0,75(1,02 0,23
27 » 50 1,68 0,041 5 120 (0,045 (0,064|0,560,77 0,23
28 [[TepnuTomnmacToeToH 200 1,05 0,041 213 /(0,052 (0,06 0,93]1,01 0,008
29 » 100 1,05 0,035 21 30,041 (0,05 |0,580,66 0,008
30|MepnuTtodocdorenessie | 300 1,05 0,076 3112 0,08 | 0,12 11,43]|2,02 0,2
U3eTHs
31|To xe 200 1,05 0,064 3112( 0,07 (0,09 1,1(1,43 0,23
32| Termmon3onauuonHbie 80 1,806 0,034 5115| 0,04 |0,054]0,65/0,71 0,003
U3IeTHs u3
BCICHEHHOT'0
CHHTETHYECKOTO
Kaydyka «Aspodiiexc»
33|To xe, «K daexer: 60 - 80| 1,806 0,039 0] 0 (0,039(0,039] 0,6 | 0,6 0,010
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XapaKkTepuCTHKN MaTepuaioB B|  PacderHble kK03(hGOUITHCHTHI (TIpU YCITOBHSIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MaccoBO
ro TEIIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
o Marepuan IDIOTHO| TETIIOEMK T HUS  |TEIIONPOBOJ HepHoe MIapoIPOHNUIIA
- CTb OCTh |TeruionpoBoj| Bjaru B HOCTH 24 ) €MOCTH
00, ; Co, H(;CTPI Matepud A, Bt/(m-°C) s, W, mr/(m-u-I1a)
kr/m° | kJIx/(kr-° 0, e 26
)\ C§ Bec) | W Br/(mM%-°C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
EC
ST 60 - 80| 1,806 0,039 00 (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|2OxcTpy3nOHHBIH 35 1,65 0,028 2| 3 (0,029 (0,030(0,36(0,37 0,018
HICHOIOJIMCTHPOI
«ITenommkey, Tam 35
35|To xe, Tum 45 45 1,53 0,030 2| 3 (0,031 (0,032|0,40(0,42 0,015
b Munepanosamnvie (LOCT 4640), cmexno8or0kHUCTbIE, NEHOCMEKTO, 2A30CMEKIO0
36|Matel MuHepanoBatHeie| 125 0,84 0,044 215 1(0,064|0,0710,73/0,82 0,30
IIPOILIMBHbIE TocCT
21880)
37|Marter MunepanoBatueie| 100 0,84 0,044 215 (0,061(0,067]0,64(0,72 0,49
IIPOILIMBHbIE TocCT
21880)
38|To xe 75 0,84 0,046 2|5 (0,058 (0,064|0,54|0,61 0,49
39(Marbl mMunepasnoBathbie| 225 0,84 0,054 21510,0720,082]1,0411,19 0,49
Ha CHHTETHYECKOM
CBSI3YIOILLEM ToCT
9573)
40|To xe 175 0,84 0,052 215 (0,066 (0,076/0,88]1,01 0,49
41 » 125 0,84 0,049 215 /(0,064 (0,07]0,73/0,82 0,49
42 » 75 0,84 0,047 215 (0,058 (0,064|0,54(0,61 0,53
43 |Tnutsl msrkue,| 250 0,84 0,058 215 /0,082(0,085/1,171,28 0,41
TIOJTY>)KECTKUE U KECTKUE
MUHEpaJOBaTHbIE Ha
CHHTETUYECKOM u
OUTYMHOM  CBSI3YIOLIUX
(TOCT 9573, TOCT
10140, T'OCT 22950)
44[To xe 225 0,84 0,058 215 (0,079 (0,084|1,09(1,20 0,41
45 » 200 0,84 0,056 215/0,076(0,081,01(1,11 0,49
46 » 150 0,84 0,050 215 (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 0,044 215|006 (0065]0,64[0,71 0,56
49 » 75 0,84 0,046 2|5 [0,056 (0,063]0,53|0,60 0,6
50 [[Tnuthr 180 0,84 0,038 2 | 5 (0,045 (0,048|0,74(0,81 0,3
MuHepanoBaTHeie 3A0
«MuHepaJibHas BaTa»
51(To xe 140 - 0,84 0,037 2|5 (0,043 (0,046/0,68(0,75 0,31
175
52 » 80 - 0,84 0,036 2|5 (0,042 (0,045/0,53(0,59 0,32
125
53 » 40-60( 0,84 0,035 2|5 (0,041 (0,04410,37(0,41 0,35
54 » 25-50( 0,84 0,036 2|5 (0,042 (0,045|0,31{0,35 0,37
55 [[Tnutht 200 0,84 0,064 1] 2] 0,07 |0,076/0,94]|1,01 0,45
MUHEpAJIOBATHHIC
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XapakTeprCTHKN MaTepHajioB B
CYXOM COCTOSTHUH

Pacuernbie ko3 uimeHTs! (TIpH YCIOBHAX
skcruryatanmu mo CHull 23-02)

MacCOBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
o Marepuan IUIOTHO| TEITIOEMK T HHUS |TEIUIONPOBOJ Hepuoze MapoIpPOHHUIA
- CThb OCTb |TemmomnpoBoj| Baaru B HOCTH 24 ) €MOCTH
00, ; Co, H(;LCTI/I Matepud A, Bt/(m-°C) s, W, mr/(m-u-I1a)
kr/m° | kJIx/(kr-° 0, e 26
Ilcg Bec) | W Br/(mM%-°C)
%
A|B A b Al B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
MOBLIIEHHOM
JKECTKOCTH Ha
opranodochaTHOM
CBSI3YIOIIEM
56 |TTnutel nonyxectkue| 200 0,84 0,07 2151(0,076(0,08]1,0111,11 0,38
MHUHEPAJIOBATHBIE Ha
KpaxMajbHOM
CBSI3YIOIIEM
57|To xe 125 0,84 0,056 2|5 0,06 [0,064(0,70(0,78 0,38
58|ITnutel u3 crexinsauoro| 45 0,84 0,047 215 0,06 [(0,064]0,44] 0,5 0,6
TancJIbHOIo BOJIOKHA
Ha CHUHTCTUYCCKOM
CBA3YIOLLEM TocCT
10499)
59|Marer u momocel  u3| 150 0,84 0,061 2|51]0,064(0,07(08]{0,9 0,53
CTEKJITHHOI'O ~ BOJIOKHA
TPOIIMBHBIE
60|Martsl u3 crexnsaaHoro| 25 0,84 0,04 215 10,043|0,05]0,2710,31 0,61
IITAMEILHOTO0  BOJIOKHA
«URSA»
61|To xe 17 0,84 0,044 2 | 510,046 [0,053(0,23|0,26 0,66
62 » 15 0,84 0,046 2 | 510,048 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 |ITnutel u3 crexisaHoro| 85 0,84 0,044 215 1/0,046 | 0,05]0,5110,57 0,5
[ITAleIFHOr0  BOJIOKHA
«URSA»
65|To xe 75 0,84 0,04 2|5 10,04210,047(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 | 510,041 10,045(0,35(0,39 0,51
68 » 35 0,84 0,039 2|5 10,04110,046(0,31|0,35 0,52
69 » 30 0,84 0,04 2 | 510,042 10,046(0,29]0,32 0,52
70 » 20 0,84 0,04 2 | 510,04310,048(0,24|0,27 0,53
71 » 17 0,84 0,044 2 | 510,047 (0,053(0,23|0,26 0,54
72 » 15 0,84 0,046 2 | 510,049 (0,055(0,220,25 0,55
73|IlenocTexao nau| 400 0,84 0,11 112012 |0,141,76(1,94 0,02
ra3oCTeKII0
74]|To xe 300 0,84 0,09 112011 0,12 |1,46|1,56 0,02
75 » 200 0,84 0,07 112008009101 11 0,03
B Tlnumor u3 nPUPOOHBIX OP2AHUYECKUX U HEOP2AHUYECKUX MAMEPUANO8
76 |TTnutet npesecHo-| 1000 2,3 0,15 101121 0,23 | 0,29 |6,75] 7,7 0,12
BOJIOKHHUCTEIC u
JIPEBECHO-CTPYKEUHbIE
(TOCT 4598, TOCT
8904, 'OCT 10632)
77]|To xe 800 2,3 0,13 101121 0,19 | 0,23 |5,49]6,13 0,12
78 » 600 2,3 0,11 101121 0,13 | 0,16 |3,93]4,43 0,13
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MacCOBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
IUIOTHO| TEITIOEMK T HHUS |TEIUIONPOBOJ MapoIpPOHHUIA
IL. Marepuain neproie
- CThb OCTb |TemmomnpoBoj| Baaru B HOCTH 24 ) €MOCTH
00, ; Co, H(;LCTI/I Matepud A, Bt/(m-°C) s, W, mr/(m-u-I1a)
Kkr/m® |k JIx/(xr-° 0, jie 20
Cg Braecy | w Br/(v2-°C)
%
A|B A b Al B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
79 » 400 2,3 0,08 10|12 0,11 | 0,13 |2,95|3,26 0,19
80T linute! npesecHo-| 200 2,3 0,06 10(12| 0,07 | 0,08 |1,67]1,81 0,24
BOJIOKHHCTBIE u
JPEBECHO-CTPYXKEUHbBIE
(TOCT 4598, T'OCT
8904, TOCT 10632)
81|[Lmuter  pubponurorsie| 500 2,3 0,095 10(15| 0,15 | 0,19 |3,86|4,50 0,11
u apbomur  (F'OCT
19222) Ha
MOPTJIAH/IIIEMEHTE
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 |T1nuThl KaMBILLIUTOBBIE 300 2,3 0,07 10115] 0,09 10,14 (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 [IIimuTe! topdsueie| 300 2,3 0,064 15120 0,07 | 0,08 |2,12]2,34 0,19
TEIIOU3ONISIIIMOHHBIE
87|To xe 200 2,3 0,052 15120 0,06 |0,064] 1,6 |1,71 0,49
88|ITakms 150 2,3 0,05 7 112] 0,06 0,07 | 1,3 (1,47 0,49
89|ILmuter u3 runca (FOCT| 1350 0,84 0,35 461 050]056](7,04(7,76 0,098
6428)
90|To xe 1100 0,84 0,23 4161 035(041]5,32]5,99 0,11
91 |JTuctel rurncossie| 1050 0,84 0,15 461034 ]0,36(5,12(5,48 0,075
OOIINBOYHBIE (cyxas
HITYKaTypKa) (IoCT
6266)
92|To xe 800 0,84 0,15 4161019 |0,21]3,34]3,66 0,075
93|13 menus u3| 300 1,68 0,087 112 0,09 |0,099]|1,84|1,95 0,04
BCIYYEHHOTO  MEpIIUTA
Ha OUTyMHOM
CBSI3YIOILIEM ToCT
16136)
94|To xe 250 1,68 0,082 1|2 (0,085|0,099|1,53|1,64 0,04
95 » 225 1,68 0,079 112 (0,082]0,094|1,39(1,47 0,04
96 » 200 1,68 0,076 112(0,078]0,09|1,23[1,32 0,04
r
Bacwinku
97|'paBuii kepam3utoBsiii| 600 0,84 0,14 2131|017 |0,19 |12,62]2,83 0,23
(TOCT 9757)
98|To xe 500 0,84 0,14 2|31 0,15 [0,165(2,25(2,41 0,23
99 » 450 0,84 0,13 2|31 0,14 [0,155(2,06]2,22 0,235
10 » 400 0,84 0,12 23] 0,13 [0,145(1,87]2,02 0,24
0
10 » 350 0,84 0,115 21310,125(0,14 (1,72]1,86 0,245
1
10 » 300 0,84 0,108 2131012 (0,13 (1,56|1,66 0,25
2
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XapakTeprCTHKN MaTepHajioB B
CYXOM COCTOSTHUH

Pacuernbie ko3 uimeHTs! (TIpH YCIOBHAX
skcruryatanmu mo CHull 23-02)

MaccoBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
r[_ MaTepman IUIOTHO| TEIJI0EMK T HUs |TeruionpoBoxf o | MAPONPOHHLIA
r[' p CTh OCTh |TeruionpoBoj| Bjaru B HOCTH 221 q;l €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
10(I'paBuii kepamsuroBsiii| 250 0,84 0,099 213011 1(0,1211,22]| 1,3 0,26
3 [(TOCT 9757)
10(I'paBuii myarusuroserii| 700 0,84 0,16 2141018 ]0,2112,91(3,29 0,21
4 [(TOCT 9757)
10|To xe 600 0,84 0,13 214|016 (0,19 2,54(2,89 0,22
5
10 » 500 0,84 0,12 24| 0,15 (0,175(2,25(2,54 0,22
6
10 » 450 0,84 0,11 214|014 (0,16 [2,06(2,30 0,22
7
10 » 400 0,84 0,11 214|013 (0,15(1,87(2,10 0,23
8
10|I1Iebenr u3 gomennoro| 1000 0,84 0,21 2131|024 |0,3114,02|4,67 0,21
9 [traka (TOCT 5578)
11|1e6enn 900 0,84 0,19 213|023 0,3 [3,73[4,36 0,21
0 [nuaxonem3oBblit u
arnmonoputoBsiii (I'OCT
9757)
11|To xe 800 0,84 0,18 213|021 (0,26 |3,36(3,83 0,21
1
11 » 700 0,84 0,16 213|019 (0,23 2,99(3,37 0,22
2
11 » 600 0,84 0,15 213018 (0,21 2,7 [2,98 0,23
3
11 » 500 0,84 0,14 213|016 (0,19 (2,32{2,59 0,23
4
11 » 450 0,84 0,13 213|015 (0,17 |2,13(2,32 0,24
5
11 » 400 0,84 0,122 213|014 (0,16 [1,94(2,12 0,24
6
11|e6err u mecok wu3| 500 0,84 0,09 112] 01 |0,11]1,79/1,92 0,26
7 |nepuiauTa BCIYYEHHOTO
(TOCT 10832)
11|To xe 400 0,84 0,076 1] 2]0,087]0,095| 15| 1,6 0,3
8
11 » 350 0,84 0,07 11]2]0,081|0,085/1,35|1,42 0,3
9
12 » 300 0,84 0,064 11]2]0,076]0,080,99|1,04 0,34
0
12|Bepmukynut 200 0,84 0,065 11]3] 0,08 |0,095]1,01]|1,16 0,23
1 [BcrryuenHsbIit (IoCT
12865)
12|To xe 150 0,84 0,060 1] 3]0,074]0,098]0,84]1,02 0,26
2
12 » 100 0,84 0,055 11]3]0,067|0,08]0,66/0,75 0,3
3
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XapakrepucTuku MatepuaioB B|  PacuerHble KoahhumeHTs! (TIpH yCIOBHAX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MaccoBO
TO
k03 unmen| orHome A
Ne yACIbHaA enus (rpu
TUTOTHO| TETIIOEMK T HUS  |TEIIONPOBOJ MIapoIPOHNUIIA
. Marepuan neproe
. CTh OCTh |TeruionpoBoj| Bjaru B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
A|lB| A b A| B A, b
1 2 3 4 5 6|7 8 9 10 | 11 12
12|ITecox | 1600 0,84 0,35 112047 1058]6,95|7,91 0,17
4 |ctpoutensHbIX  pabor
(TOCT 8736)
A Cmpoumenvnvie pacmeopwt (LOCT 28013)
12|lleMeHTHO-IITaKOBBIH 1400 0,84 0,41 21410521064 70]18,11 0,11
5
12|To xe 1200 0,84 0,35 214|047 (0,58]6,16(7,15 0,14
6
12 |IIementHo-niepiuroBsiii | 1000 0,84 0,21 7112 0,26 | 0,3 |4,64]5,42 0,15
7
12|To xe 800 0,84 0,16 7112 0,21 | 0,26 |3,73|4,51 0,16
8
12 [TuriconepauToBbIi 600 0,84 0,14 10115 0,19 | 0,23 |3,24]3,84 0,17
9
13|ITopu3oBaHHbII 500 0,84 0,12 6 |10| 0,15 | 0,19 |2,44]2,95 0,43
0 |[runconepnuToBbIit
13|To xe 400 0,84 0,09 6 110] 0,13 | 0,15 [2,03]2,35 0,53
1
. KoHCTpyKIMOHHO-TENJI0U30JSIIUOHHbIE MATEPHAIBI
A Bemonut na npupoonvix nopucmolx sanonnumensx (LOCT 25820, TOCT 22263)
13| Tydoberon 1800 0,84 0,64 7110] 0,87 | 0,99 [11,3]12,7 0,09
2 8 9
13 » 1600 0,84 0,52 7110| 0,7 |0,81(9,62]|10,9 0,11
3 1
13 » 1400 0,84 0,41 7110] 0,52 | 0,58 |7,76]8,63 0,11
4
13 » 1200 0,84 0,29 7110] 0,41 | 0,47 |6,38] 7,2 0,12
5
13|ITem300eToH 1600 0,84 0,52 416|062 (0,68]8,54] 9,3 0,075
6
13 » 1400 0,84 0,42 416049 |054(7,1]7,76 0,083
7
13 » 1200 0,84 0,34 416)| 04 |0,43(5,94]|6,41 0,098
8
13 » 1000 0,84 0,26 416| 03 (0,34(4,69] 5,2 0,11
9
14 » 800 0,84 0,19 416022026 3,6 4,07 0,12
0
14|beron Ha| 1600 0,84 0,52 7110] 0,64 | 0,7 | 9,2 ]10,1 0,075
1 [Bynkanngeckom muraxe 4
14]To xe 1400 0,84 0,41 7110] 0,52 | 0,58 |7,76]8,63 0,083
2
14 » 1200 0,84 0,33 7110] 0,41 | 0,47 |6,38] 7,2 0,09
3
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MacCoBO|
kooHeH ro TEIIOYCBO
No yaenbHas| K03 IIME€H | OTHOIIIE et (1pu
IUIOTHO| TEIJI0EMK T HHA | TEIIONpPOBOA MapoIpPOHHUIA
. Marepuan nepuoe
. CTh OCTh |TEIUIONPOBO| Bjary B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
14 » 1000 0,84 0,24 7110] 0,29 | 0,35 | 4,9 |5,67 0,098
4
14 » 800 0,84 0,20 7110] 0,23 |1 0,29 | 3,9 |4,61 0,11
5
b Bemonwt na uckycemesennvix nopucmoix sanoanumensx (LOCT 25820, FTOCT 9757)
14|Kcpam3uTtobeToH na| 1800 0,84 0,66 5110( 0,80 | 0,92 110,5112,3 0,09
6 |kepaM3WTOBOM TIECKE H 3
KEePaM3HUTONECHOOCTOH
14|To xe 1600 0,84 0,58 51101 0,67 | 0,79 |9,06]10,7 0,09
7 7
14 » 1400 0,84 0,47 5110] 0,56 | 0,65 |7,75]9,14 0,098
8
14 » 1200 0,84 0,36 5110| 0,44 | 0,52 |6,36]7,57 0,11
9
15 » 1000 0,84 0,27 5110( 0,33 | 0,41 |5,03(6,13 0,14
0
15|Kepam3uroberon na| 800 0,84 0,21 5110( 0,24 | 0,31 13,83|4,77 0,19
1 [kepam3uTOBOM meEcke u
KepaM3UTONEHOOETOH
15|To xe 600 0,84 0,16 5110( 0,2 [0,26|3,03(3,78 0,26
2
15 » 500 0,84 0,14 5110( 0,17 | 0,23 |2,55( 3,25 0,3
3
15|Kepam3uroberon na| 1200 0,84 0,41 4|81 052]05816,77|7,72 0,075
4 |kBapIieBOM TeCKe C
nopu3anuen
15|To xe 1000 0,84 0,33 418 041|047 (5,49(6,35 0,075
5
15 » 800 0,84 0,23 4181 0,29 |0,35(4,13( 4,9 0,075
6
15|Kepam3uroberon ma| 1000 0,84 0,28 9 113| 0,35 | 0,41 |5,57(6,43 0,15
7 |nepIuTOBOM ITECKe
15|To xe 800 0,84 0,22 9 113( 0,29 | 0,35 [4,54(5,32 0,17
8
15|l yarusuroberon 1400 0,84 0,49 4171056 |0,64(759]( 8,6 0,098
9
16 » 1200 0,84 0,36 417104405 (6,23(7,04 0,11
0
16 » 1000 0,84 0,27 41710,33]|0,38(4,92(5,6 0,14
1
16|ITepnurobeToH 1200 0,84 0,29 10(15| 0,44 | 0,5 [6,96(8,01 0,15
2
16 » 1000 0,84 0,22 10(15| 0,33 | 0,38 5,5 (6,38 0,19
3
16 » 800 0,84 0,16 10( 15| 0,27 | 0,33 [4,45(|5,32 0,26
4
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XapakTeprCTHKN MaTepHajioB B
CYXOM COCTOSTHUH

Pacuernbie ko3 uimeHTs! (TIpH YCIOBHAX
skcruryatanmu mo CHull 23-02)

MacCoBO|
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
. IUIOTHO| TEIJI0EMK T HHUS |TEIUIONPOBOJ p MapoIpPOHHUIA
. Marepuain neproie
. CTh OCTh |TEIUIONPOBO| Bjary B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
A|lB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
16 » 600 0,84 0,12 10(15] 0,19 | 0,23 |3,24|3,84 0,3
5
16|11Inaxonem3o0eToH 1800 0,84 0,52 5181 0,63]0,7619,32110,8 0,075
6 |(TepMO3UTOOETOH) 3
16|To xe 1600 0,84 0,41 5181052 ]0,63(7,98]9,29 0,09
7
16 » 1400 0,84 0,35 5181044 ]052(6,87]| 79 0,098
8
16 » 1200 0,84 0,29 518|037 (0,44 5,83(6,73 0,11
9
17 » 1000 0,84 0,23 518|031 (0,37 |4,87(5,63 0,11
0
17|nakonem3omneno-  u| 1600 0,84 0,47 8 11| 0,63 | 0,7 [9,29]10,3 0,09
1 |mnakonemsorazo6eTon 1
17|To xe 1400 0,84 0,35 8 11| 0,52 | 0,58 | 7,9 |8,78 0,098
2
17 » 1200 0,84 0,29 8 |11| 0,41 | 0,47 |6,49]7,31 0,11
3
17 » 1000 0,84 0,23 8 |11] 0,35 | 0,41 |5,48]6,24 0,11
4
17 » 800 0,84 0,17 8 111 0,29 | 0,35 |4,46]5,15 0,13
5
17|beror Ha nomenssix| 1800 0,84 0,58 5181 0,7 |(0,811]9,82111,1 0,083
6 [rpanynupoBaHHBIX 8
nIaKax
17|beror Ha nomenssix| 1600 0,84 0,47 5181 0,58 |0,64]8,43|9,37 0,09
7 |rpaHyTHpOBaHHBIX
nTaKax
17|To xe 1400 0,84 0,41 5181 052]058(7,46]8,34 0,098
8
17 » 1200 0,84 0,35 5181047 |052(6,57]|7,31 0,11
9
18|ArnonopurobeTon u| 1800 0,84 0,7 5181 085(0,93]10,8{11,9 0,075
0 |OeToHBI Ha TOILIMBHBIX 2 8
(KOTENbHBIX) MITaKax
18|To xe 1600 0,84 0,58 5181 0,72 10,78 9,39]/10,3 0,083
1 4
18 » 1400 0,84 0,47 5181059 |065(7,92]8,83 0,09
2
18 » 1200 0,84 0,35 5181048 | 054|6,64]|7,45 0,11
3
18 » 1000 0,84 0,29 5181 0,38 |0,44(539]6,14 0,14
4
18|beron wa  3ompHOM| 1400 0,84 0,47 5181 052]058(7,46]8,34 0,09
5 |rpaBun
18|To xe 1200 0,84 0,35 5181 041|047 |6,14]6,95 0,11
6
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MaccoBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
n_ MaTepman IUIOTHO| TEIJI0EMK T HUs |TeruionpoBoxf o | MAPONPOHHLIA
n' p CTh OCTb |TemmomnpoBoj| Baaru B HOCTH 2% q;l €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
18 » 1000 0,84 0,24 518 03 [0,35(4,79(5,48 0,12
7
18|BepmukynutobeToH 800 0,84 0,21 8 |13| 0,23 | 0,26 |3,97(4,58 -
8
18 » 600 0,84 0,14 8 |13| 0,16 | 0,17 |2,87(3,21 0,15
9
19 » 400 0,84 0,09 8 |13 0,11 | 0,13 [1,94(2,29 0,19
0
19 » 300 0,84 0,08 8 |13 0,09 (0,11 1,52(1,83 0,23
1
B Bemonwt sueucmoie (TOCT 25485, TOCT 5742)
19|MonuctupondeTon 600 1,06 0,145 418101751 0,20 (3,07(3,49 0,068
2
19 » 500 1,06 0,125 4181014 1]016(25(2,85 0,075
3
19 » 400 1,06 0,105 418|012 (0,135(2,07(2,34 0,085
4
19 » 300 1,06 0,085 4181009 |0,11(1,55(1,83 0,10
5
19 » 200 1,06 0,065 4181 0,07 ]0,08(1,12(1,28 0,12
6
19 » 150 1,06 0,055 418 ]0,057| 0,06 {0,87]0,96 0,135
7
19|'azo- u menoberon,| 1000 0,84 0,29 10|15] 0,41 |1 0,47 (6,13]7,09 0,11
8 |razo- v meHOCHUIIMKAT
19|To xe 800 0,84 0,21 10( 15| 0,33 | 0,37 [4,925,63 0,14
9
20 » 600 0,84 0,14 8 |12( 0,22 | 0,26 |3,36(3,91 0,17
0
20 » 400 0,84 0,11 8 |12( 0,14 | 0,15 |2,19(2,42 0,23
1
20(l'a30- wu menobGeron,| 300 0,84 0,08 8 |12( 0,11 | 0,13 |1,68(1,95 0,26
2 |ra3o- ¥ ICHOCHJIMKAT
20|T"a30- 1 nenozonoderon | 1200 0,84 0,29 15]122] 0,52 10,58 (8,17]9,46 0,075
3
20(To xe 1000 0,84 0,23 15(22| 0,44 | 0,5 [6,86(8,01 0,098
4
20 » 800 0,84 0,17 15122 0,35 | 0,41 |5,48(6,49 0,12
5
r
Kupnuunas knaoka u3 cnioutHo20 Kupnuia
20|C'nuHsiHOTO 1800 0,88 0,56 112] 07 1081]9,2]10,1 0,11
6 |oobikHOBeHHOrO (I'OCT 2
530) Ha  1EMEHTHO-
MECYaHOM PACTBOPE
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MacCOBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
o Marepuas IUIOTHO| TEITIOEMK T HHUS |TEIUIONPOBOJ Hepuoze MapoIpPOHHUIA
n' CThb OCTb |TemmomnpoBoj| Baaru B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e P
) B1/(x.°C) W, Br/(M2°C)
%
A|B A b Al B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
20| nuasHOrO 1700 0,88 0,52 15/ 3] 0,64 (0,76 |18,64( 9,7 0,12
7 [0OBIKHOBEHHOIO Ha
LEMEHTHO-IIIAKOBOM
pactBope
20| nuasHOrO 1600 0,88 0,47 2141058 0,7 18,08]9,23 0,15
8 |0OBLIKHOBEHHOIO Ha
[EMEHTHO-TTEPIUTOBOM
pactBope
20|(Cunukataoro  (I'OCT| 1800 0,88 0,7 2141076 ]087(9,77]10,9 0,11
91379) mHa IIEMEHTHO-
MECYaHOM PACTBOPE
21|Tpenensroro  (F'OCT| 1200 0,88 0,35 2141047 ]052]6,26|6,49 0,19
01530) ma 1IEMEHTHO-
MECYaHOM PACTBOPE
21|To xe 1000 0,88 0,29 2141041 ]0,47]5,35]5,96 0,23
1
21|llInaxoBoro na| 1500 0,88 0,52 1513|064 | 0,7 |8,12]8,76 0,11
2 |neMeHTHO-IECYaHOM
pactBope
A Kupnuunas knadka uz nycmommozo xupnuia
21 |Kepamuueckoro 1600 0,88 0,47 1121]0581]0,64]7,91|8,48 0,14
3 [mycroTHOTO
mwiotHOcTEI0 1400 Kr/M°
(6pyrro) ('OCT 530) Ha,
LIEMEHTHO-TIECYaHOM
pactBope
21 |Kepamuueckoro 1400 0,88 0,41 1121]0521]058]7,01|7,56 0,16
4 |mycTOTHOTO
mwiotHOcThIO0 1300 Kr/M°
(6pyrTo) ('OCT 530) Ha,
LIEMEHTHO-TIECYAHOM
pactBope
21 |Kepamuueckoro 1200 0,88 0,35 112047 |0,52|6,16(6,62 0,17
5 |mycToTHOrO
mwiotHOcTEI0 1000 KT/M°
(6pyrTo) ('OCT 530) Ha,
LIEMEHTHO-TIECYAHOM
pactBope
21|CumukatHOr 0o 1500 0,88 0,64 2141 0,7 [0,81(8,59]9,63 0,13
6 |ommHHANUATH
mycroraoro (TOCT 379)
Ha IEMEHTHO-TIECYaHOM
pactBope
21|CumukatHOr O 1400 0,88 0,52 2141064 10,76 [7,93]9,01 0,14
7 |ueTpipHAAIATHITYCTOTHO
ro (TOCT 379) mna
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XapakrepucTuku matepuaioB B|  PacuerHbie K03 HuIMeHTs! (TIPH YCIOBHUIX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MaccoBO
ro TEIJIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
r[_ MaTepman IUIOTHO| TEIJI0EMK T HUs |TeruionpoBoxf o | MAPONPOHHLIA
r[. p CTh OCTb |TemmomnpoBoj| Baaru B HOCTH 2% q;l €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
AlB| A b A | B A, B
1 2 3 4 5 6|7 8 9 10 | 11 12
[IEMEHTHO-TTECYaHOM
pactBope
E lepeso u uzdenus u3 ne2o
21|CocHa u enp momepek| 500 2,3 0,09 15120 0,14 | 0,18 |3,87]4,54 0,06
8 |Bonoxon (I'OCT 8486,
T'OCT 9463)
21|Cocua wu en» Bmoms| 500 2,3 0,18 151201 0,29 |1 0,35 (5,56]6,33 0,32
9 |BOJIOKOH
22|y6 momepex Bomokon| 700 2,3 0,1 10(15] 0,18 | 0,23 | 5,0 |5,86 0,05
0 [(TOCT 9462, TOCT
2695)
22 |1y6 B1OIL BOIOKOH 700 2,3 0,23 10(15] 0,35 | 0,41 (6,9 (7,83 0,3
1
22 |®Danepa kneenas (FOCT| 600 2,3 0,12 1013 0,15 | 0,18 [4,22(4,73 0,02
2 [8673)
22|Kapton o6nuuoBounsiii| 1000 2,3 0,18 5110( 0,21 | 0,23 ] 6,2 |6,75 0,06
3 [(TOCT 8740)
22|Kapton crpoutenbHblii| 650 2,3 0,13 6 |12 0,15 | 0,18 |4,26|4,89 0,083
4 |MHOTOCIIONHBIN
I KoHcTpyKIIMOHHBIE MaTepPHAJIBI
A Bemonwt (LOCT 7473, TOCT 25192) u pacmesopwt (LOCT 28013)
22|XKenezoberon  (TOCT| 2500 0,84 1,69 213|192 (204]17,9(18,9 0,03
5 [26633) 8 5
22|beron Ha rTpaBuu wim| 2400 0,84 1,51 2131|174 1,86]16,7|17,8 0,03
6 [mebne w3 mpupomHOTO 7 8
kamust (TOCT 26633)
22 |PactBOp uementHo-| 1800 0,84 0,58 214|076 [0,93]9,6 11,0 0,09
7 |necuaHsrii 9
22 |PactBOp cnoxueiii| 1700 0,84 0,52 214 07 (0,87(8,95(10,4 0,098
8 |(mmecok, HU3BECTD, 2
IIEMEHT)
22|PactBop  wm3BectkoBO-| 1600 0,84 0,47 2141 0,7 |[0,811]8,69(9,76 0,12
9 |mecuaHsrii
b Obnuyoska npupoonvim kamnem (LOCT 9480)
23|'panurt, rHeiic u 6azanst| 2800 0,88 3,49 0]0 | 3,49 (3,49]25,0(25,0 0,008
0 4 4
23(Mpamop 2800 0,88 2,91 0110|291 (291228228 0,008
1 6 6
23|U3BecTHsiK 2000 0,88 0,93 213|116 (1,2812,7{13,7 0,06
2 7
23 » 1800 0,88 0,7 213|093 (1,05]|10,8(11,7 0,075
3 5 7
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XapakTeprCTHKN MaTepHajioB B
CYXOM COCTOSTHUH

Pacuernbie ko3 uimeHTs! (TIpH YCIOBHAX
skcruryatanmu mo CHull 23-02)

MacCCOBOQ,

Iro

koo (dprHeH TEIIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
IUIOTHO| TEITOEMK T HUS  |TEIIONPOBOJ MIapoIPOHNUIIA
. Marepuan neproe
. CTb OCTb | TEIUIONpPOBOJ| BJIary B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e 20
C) | Brmeo) | w, Br/(u™*C)
%
A|lB| A b A| B A, b
1 2 3 4 5 6|7 8 9 11011 12
23|UzBecTHsIK 1600 0,88 0,58 213]0,73]081(9,06]9,75 0,09
4
23 » 1400 0,88 0,49 213|056 (0,58]|7,42(7,72 0,11
5
23|Tyd 2000 0,88 0,76 3151093 |105(11,6/12,9 0,075
6 8 2
23 » 1800 0,88 0,56 315] 07 |0,81(9,61]10,7 0,083
7 6
23 » 1600 0,88 0,41 3]15]052]064(7,81]9,02 0,09
8
23 » 1400 0,88 0,33 3151043 ]052(6,64]| 7,6 0,098
9
24 » 1200 0,88 0,27 3151035 ]0,41(555]6,25 0,11
0
24 » 1000 0,88 0,21 315(024(0,29|42]48 0,11
1
B Mamepuanvl Kpogenvhbie, 2UOPOUZOTAYUOHHBIE, OOAUYOBOUHBIE U PYIOHHbIe NOKpbimus 015 nonog (LOCT
30547)
24|JIuctol 1800 0,84 0,35 2131047 )052(755|8,12 0,03
2 |acGecToneMeHTHBIE
wiockue (FOCT 18124)
24|To xe 1600 0,84 0,23 213]03]041(6,14]| 6,8 0,03
3
24 |butymbl Hedrsnbie| 1400 1,68 0,27 010|027 |0,27]6,8]6,8 0,008
4 |cTpouTensHBIE u
KpOBEJbHBIE ToCT
6617, TOCT 9548)
24|To xe 1200 1,68 0,22 0]0] 0,22 |0,225,69]5,69 0,008
5
24 » 1000 1,68 0,17 0]0] 0,17 | 0,17 |4,56]4,56 0,008
6
24|Acdansroberon (I'OCT| 2100 1,68 1,05 0]0] 105 |1,05(16,4]|16,4 0,008
7 19128) 3 3
24|Pybepounn (TOCT| 600 1,68 0,17 0]0] 0,17 | 0,17 |3,53]3,53 -
8 (10923), nepraMmun
(TOCT 2697), Tonb
24|JIuroNEeyM 1800 1,47 0,38 0]0] 0,38 |0,38(8,56]|8,56 0,002
9 [moMMBHHMIXTOPUTHBIH
Ha TEIUIOM30JIMpPYIOIIEH
OIOCHOBE (roCTt
18108)
25|To xe 1600 1,47 0,33 0]0]0,33]0,33(|7,52|7,52 0,002
0
25|JIuroneym 1800 1,47 0,35 0]0] 0,35 |0,35(8,22]8,22 0,002
1 |MOMMBHUHHIIXIIOPUTHBIH
Ha TKaHEBOH OCHOBE
(TOCT 7251)
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XapakrepucTuku MatepuaioB B|  PacuerHble KoahhumeHTs! (TIpH yCIOBHAX
CYXOM COCTOSTHUH skcruryatanmu mo CHull 23-02)
MAacCoBO|
ro TEIIOYCBO
Ne yaenbHast| ko3dduuueH | oTHome J—
o Marepuan TUTOTHO| TETIIOEMK T HUS  |TEIIONPOBOJ HepHoe MIapoIPOHNUIIA
n. CTb OCTb | TEIUIONpPOBOJ| BJIary B HOCTH 24 ) €MOCTH
’ 00, Co, HocTH  [Martepuad A, Bt/(M-°C) 5 W, mr/(m-u-I1a)
kr/m® | JIox/(kr-° Ao, e P
Q) Br/(-°C) W, Bt/(M?-°C)
%
A|lB| A b A| B A, b
1 2 3 4 5 6|7 8 9 11011 12
25(To xe 1600 1,47 0,29 0101029 |0,29|7,05|7,05 0,002
2
25 » 1400 1,47 0,23 0]0]0,23|0,23(5,87|5,87 0,002
3
r
Memannvt u cmexno
25|Cransp crepxxueBas| 7850 0,482 58 00 58 58 [126,]126, 0
4 |apmatypHas (F'oCT 5 5
10884, 'OCT 5781)
25[Uyryn (TOCT 9583) 7200 | 0,482 50 0|10 50 50 ]112,]112, 0
5 5 5
25| AnroMuHMH (I'OCT| 2600 0,84 221 00| 221 | 221 |187,|187, 0
6 (22233, TOCT 24767) 6 6
25(Men» (I'OCT  931,| 8500 0,42 407 0|0 | 407 | 407 | 326 | 326 0
7 [TOCT 15527)
25|Crexno oxonnoe ('OCT| 2500 0,84 0,76 0]0] 0,76 | 0,76 |10,7]10,7 0
8 [111) 9 9
Ilpumeuanus
1 Pacuernble 3HaueHus koddduiienTa TeroycBoenus: (Ipu nepuoae 24 1) Matepuana B KOHCTPYKLIUH
BBIYHCIIEHBI 110 (hopMyIie
., (5, +0.0410w),
rne A, Po, Co, W - IPHHUMAIOT 110 COOTBETCTBYIOMINM rpad)aM HACTOSIIEH TaOInIIbL.
2 XapaKTepUCTUKH MAaTepHaloB B CYXOM COCTOSHUM IIPHUBEICHBI IIPU MAcCOBOM OTHOLICHHH BIard B
Matepuaie W, %, paBHOM HYJIIO.
3 3nauenus ko3¢ uIeHTa TEIUTONPOBOIHOCTH MaTepHaia B CyXOM COCTOSHHH MPUHATHI IO ASHCTBYIONIM
HOPMAaTHBHBIM JOKYMEHTaM.
Ecnu B HOpMaTUBHOM JOKYMEHTE 3TOT [TOKa3aTeh OTCYTCTBYET, TO OH ObLT onpezeseH no qanasiM HUNCO.
4 3HaveHus Kod(pQUIMEHTa TEIUIONPOBOJHOCTH MaTepHana IpH YCIOBHAX OKcIulyatamn A win b
paccyrTaHbl HA OCHOBaHMH JIAOOPATOPHBIX MCTIBITAHUH 110 METOIMKE, NPHBEACHHON B NPHIIOKeHHH E.

MNPUJIOKEHUE E
(o0s3aTenpHOE)

METOIUKA ONPEJIEJEHUS PACUETHBIX 3HAUEHUI
TEIIJIOITPOBOJHOCTHU CTPOUTEJIBHBIX MATEPHUAJIOB IIPH YCJIOBUAX
IKCIIVIYATAIIIN A U b

Metoauka IMpeaHasHa4YCHa AJId UCIIBITAaTCIIbHBIX na60paT0pHﬁ " YCTAaHABJIMBACT IIPOUCAYPY
ONPpCACIICHUA Ha OCHOBaHHUH J'Ia60paTOpHBIX HCIIBITAHUI PaCUYCTHBIX 3HAUCHUH
TCIJIOMMPOBOAHOCTHU KOHKPETHBIX MAPOK U TUIIOB CTPOUTCIIbHBIX MaTCPHUAJIOB U 5663 (SN 07058

E.1 OBIIIME ITOJIOKEHU A

TennonpoBOAHOCTh CYXHX M BIQXKHBIX MaTepUATIOB U3MEPSIOT 1o 'OCT 7076 mpu cpeaHen
Temneparype obpasma (25 + 1) °C [(298 £ 1) K].
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PacuerHble 3HAa4YEHUS TEIJIONMPOBOJHOCTU OIPECIAIOT Ha MATH 00pa3lmax Uit YCIOBHM
SKCIUTyaTali A ¥ ISTH 00pa3uax Juis YCIoBUH dKcrTyaTanuu b, mpudeM oOpasibl JOTKHBI
ObITH OTOOpaHBI OT MATH MAPTUH KOHKPETHON MapKu MarepHuaja WiIH U3JENUs 10 OJHOMY
o0pa3ily OT mapTuu A KaXKJIOTO YCIOBHS JKCIUTyaTauuu. Jlomyckaercs mocieaoBaTelbHOe
OTIpE/IeNIeHNE TETUIONPOBOIHOCTU MATH 0OPAa3IOB Ul YCIOBUH SKCIUTyaTallMu A, 3aTeM HX
JOYBJIAKHEHUE U OIPE/IETICHUE TEIJIONPOBOAHOCTH JUIsl YCIIOBUN AKCIUTyaTaluu b.

3Ha4YeHHs BIAKHOCTH MCCIIETyeMOTO MaTepHaja Wi U3JIeNUs ISl YCIOBUIN AKCILTyaTalluy
A u b cienyer npuHUMATh IO IPUIIOKEHUIO [ B ClTydae, €Clii JaHHBIA BUJ MaTepuaia yKa3aH
B €ro IepeyHe, WIM 10 (AKTUYECKUM 3HAYCHUSM BIAXKHOCTH aAHAJOTHYHOTO
TEIUIOM30JISIIUOHHOTO MaTepraia B KOHCTPYKLUU rtocie 3 - 5 jieT skcIutyaTauuu. Jlonmyckaercs
3a BEJIMYMHY BIAXKHOCTH JUISl YCIOBHH AKCIUTyaTallii A MPUHUMATh 3HaUY€HHE COPOIMOHHOM
BJIQ)XKHOCTH MaTepuaja HpHU OTHOCHUTEIbHOW BIaXXHOCTH Bo3ayxa 80 %, a st ycinoBuit
JKCIUTyaTali b - 3HaueHWe COPOIMOHHON BIAXHOCTH TPU OTHOCHUTEIBHOW BIIKHOCTH
Boznyxa 97 %.

CopOIMOHHYIO BIQXHOCTh MaTepuaiga WM U3JENUs ONpenensioT 1mo T['OCT 24816.
Cratuctuueckyro 00paOOTKYy pe3yabTaTOB HW3MEPEHHUS BBIMONHSIIOT 1o T[OCT 8.207 mpu
noBepuTenbHONM BepositTHOCTH (0,95 111 HOpPMaJIbHOTO — pachlpereNieHus pe3yJbTaToB
n3MepeHnil. HencKIIo4eHHyI0 CHCTEMAaTHIECKYIO TTOTPEITHOCTh CPECTB U3MEPEHHUH CIIeTyeT
MIPUHUMATh paBHOW He MeHee 3 % TeKyIIero 3Ha4eHus TeIIONPOBOHOCTH.

E.2 OBO3HAYEHUA

[Ipu ompeneneHuUM pacyETHHIX 3HAYEHUW TEIJIONPOBOJHOCTH HCIIOIB3YIOT CIEIYIONINe
0003HaYEeHHUS:

Aoi - TETUIOITPOBOTHOCTH 0Opa3iia B CyXOM COCTOSIHHH;

Aom - cpenHee apuMeTHIeCKOE 3HAaUCHHUE TETUIONPOBOIHOCTH U3 TISITH 00pa3IloB MaTepuaia
WM U3JEJIUS B CYXOM COCTOSIHUY;

Afi - 3HAUEHHE TETJIOMPOBOJHOCTH 00pa3Iia MaTeprasa Mpu BIKHOCTH Wy,

AAB - paCUCTHBIC 3HAYCHHS TETUIONIPOBOTHOCTH JIJISl YCIOBUM dKCIUTyaTanuu A u b;

Kc - xoadduimeHT ydyera BIHMSHHSA KadyeCcTBa CTPOUTEIBHO-MOHTaXHBIX paboOT Ha
TEIUJIONPOBOJHOCTh CTPOUTENBHBIX MATEPHAIOB U U3JIENNI, a TaK)Ke CTapeHHs MaTepuaia B
pEaIbHBIX YCIOBHSX SKCIUTyaTallMy; JJs >KECTKUX TEIUIOM30JSIHOHHBIX MaTepHalioB U
u3aenui (mpeaen npoyHocTy Ha okarue He MeHee 0,035 MIla) npuaumMarot paBubiM 1,1, mis
MATKUX TEIJIOM30JISIIUOHHBIX MaTepuaioB U U3Jenuil (mpeaes IpOYHOCTH Ha CKaThe MEHee
0,035 MIIa) - 1,2, a1 OCTAJIbHBIX MaTEPHAIIOB U U3JCIHM - 1;

ki - k03 HIMEHT yyeTa pa3HHUIIBI TEIUIONPOBOIHOCTH MaTepHaia Ipu cpeaHel padodeit
TeMIlepaType Marepuaja B KOHCTPYKIMH (B OTONMTENIbHBIA MEpPHOA) U MpH CpeaHen
TeMIepaType UCIbITaHUM, MPUHUMAIOT paBHbIM 0,95 npu temnepatype B koHcTpykuuu 10 °C;

Wap - BJIQXHOCTb, % IO Macce, COOTBETCTBYIOIIAs 3HAYEHHUIO PACYETHOTO MacCOBOTO
OTHOIICHHUS BJIaTd B UCCJIEyEMOM MaTepuae Wil U3ACTUH MPU YCIOBUIX dKCILTyaTallud A 1
b;

Moi - Macca 00pasiia B CyXOM COCTOSIHUU;

My - pacueTHasi Macca oOpasiia ¢ BIaXXHOCThIO, COOTBETCTBYIOIIEH YCIOBHIM KCILUTyaTalluH
A umn b;

mpi - Macca yBJIaKHEHHOTo oOpaslia MaTepuasa, onpeaeieHHass HEMOCPEICTBEHHO Tepe
3arpy3koii o0pasiia B anmapatypy Uil U3MEepeHus TeTIONPOBOIHOCTH;

Mej - Macca YBIQXKHEHHOTO 0o0paslia MaTepuaa, OnpeleieHHas HEMOCPeICTBEHHO MOocTe
BBIEMKHU 00pas3lia 13 anmapaTypbl A1 U3MEPEHUS TeTIOTPOBOTHOCTH;

Whi - BJI@XKHOCThH 00pasiia Marepuaia, % Mo Macce, OnpeieJieHHasi HeIOCPEICTBEHHO Mepet
3arpy3koii o0pasiia B anmapatypy Uil U3MEepeHus TeTIONPOBOIHOCTH;

Wei - BJIQXKHOCTh 00pasiia Marepuana, % Mo Macce, Onpe/ielieHHas HETOCPEACTBEHHO MOCIIe
BBIEMKH 00pa3iia U3 anmnapaTypsl I U3MEPEHUs TEITONIPOBOIHOCTH.

E.3 TOJAIOTOBKA OBPA3LOB JIJIsI UCIIBITAHUIA
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Ecnu no3Bosnsier 0AHOPOJHOCTH MaTepraia (IOpbl, pAKOBUHBI UM MHOPOHBIE BKIFOUEHUS
He J0JDKHBI ObITh O0see 0,1 Tonmmubl 006pa3na), 00pa3ibl U3roTaBIuBaioT ToamuHOK 20 - 30
MM. Ui TpPYAHO YBJIQXHSEMBIX MaTEpUajoB (MaTepuabl C 3aKPbITOM MEIKOIOPHCTOMN
CTPYKTYpO#, HampuMep OKCTPY3UOHHBIH IEHOIOJUCTUPOJ) JIOMYCKAETCs IPOBOIUTH
UCTIBITAaHUS Ha 00pa3lax TOJIUHON 10 5 MM, coOironas mpH 3TOM Te ke TpeOOBaHUS K
OJIHOPOJIHOCTH CTPYKTYpbl MaTtepuaia. Tonmuny odpasia cieayer usmepsaTsh o FOCT 17177.

OTtoOpanHbIe 00pa3Ibl BRICYIIMBAIOT 10 MOCTOSTHHOM MacChl IPU TEMIIEpaType, yKa3aHHOU
B HOPMaTHBHBIX JOKYMEHTAaX Ha JaHHBIM Marepual, Jubo B cooTBeTcTBUM I'OCT 17177,
OOpazery cuMTaeTcsl BBICYIIEHHBIM JI0 IOCTOSSHHOM MaccChl, €CIM PACXOXKIACHUS MEXIY
pe3ysbTaTaMu JIBYX I1OCJIEI0BATENIbHBIX B3BEIIMBaHUN He OynyT npesbiath 0,5 %; npu sToM
BpEMsi CYLIKH JIOJDKHO ObITh He MeHee 0,5 4. [1o OkOHYaHUM CYILIKH ONPEACIISIOT Maccy (i) U
TETUTOTPOBOTHOCTH (Aoi) KaXKI0TO 0Opasiia.

E.4 YBJIA’JKHEHHUE OBPA3IIOB MATEPHUAJIA

[Ipn HanmuuuM aHasiora No NPUJIOKEHUIO [| IPUHUMAKOT 3HAYEHHUE BIIAYXKHOCTH JJIsL YCIIOBUI
skcrutyaTaiu A u b ucneiTeiBaemoro marepuana. [Ipu oTcyrcTBUM aHajiora B COOTBETCTBUU
¢ TOCT 24816 oNpeAensioT 3HaueHue COpOIMOHHON BIaKHOCTH HMCIBITHIBAEMOTO MaTrepHana
win u3aenus npu 80 u 97 %-Hol OTHOCUTETBHON BIAXKHOCTH BO3/1yXa.

PaccunThIBaroT JuUId Kaxkgoro ooOpasna MmaTepuaga Maccy, A0 KOTOPOH €ro ciemyer
YBIQKHUTh, YTOOBl TIOJY4YUTh 3HAYEHMs] BJIAXKHOCTH, COOTBETCTBYIOLIUE YCIOBUSAM
AKCIuTyaranuu A win b:

mwi = moi(l + 0,0lWA'E). (El)

VBiIaxxHenue IMPOU3BOJAT HA YCTAHOBKAX, 06ecneqHBa}0me MNPHUHYAUTCIIbHOC HACBIIIICHUC
o0pa3iia BOJSTHBIM MTApOM HITK KalleIbHO-BO3IYIIHON cMechio. He momyckaercs mpou3BOIUTh
VBII&)KHCHHE KaleJbHO-BO3AYIIHON CMEChIO TEIUIOM3OJISIIIHOHHBIX MaTepUAIOB Ha OCHOBE
MUHEPAITBHOTO BOJIOKHA M CTEKJIIOBOJIOKHA.

VYBnaxHeHne o0Opasiia mapoM MPOU3BOMAAT, HE JIONYCKas €ro HarpeBa JI0 TeMIepaTyphl,
BBIIIIE KOTOPOW TPOMCXOAMT JACCTpyKuus oOpasma. [lap mim kamenbHO-BO3AyIIHAS CMECH
JIOJDKHBI TIPOHU3BIBATh (HE OMBIBATh) 00Opasell.

OpHUM U3 BapHaHTOB YBIIQXKHEHUS 00pa3IlOB MOXKET OBITh €r0 YBJIKHCHUE HAa ONTMCAHHON
HIKe ycraHoBke. OOpasell IJIOTHO yYCTaHABIMBAIOT B MPSMOYTOJIBHBIH KOpoO Ha ceTky. Ha
KOpOO YCTaHaBIMBAIOT KPBIIIKY C IOJCOCAWHEHHBIM K HEW OTCACHIBAIOIIUM IMIUIAHTOM
nbuiecoca. C mpoTHBOMOJIOKHOTO KOHIIAa KopoOa B HEro HecKoJibko MUHYT (0T 2 10 10) nogarot
npu paboTaroIIeM IbUIECOCe Map MM KalelbHO-BO3IYNIHYI0 CMeCh. 3areM oOpasel]
OXJIAXKJAIOT TPH KOMHATHOW TeMIlepaType H B3BemMBarOT. [Ipolenypy HacChIICHHS
MOBTOPSIOT JIO TEX IOP, MOBOPAUMBasi KAKIBIH pa3 oOpasel Apyroi MmoBEpXHOCTHIO, TIOKA HE
Oy/leT NOCTUTHYTa BecOBas BIXHOCTh B uHTepBaie Mexay 0,7Wap u 1,3wap. [locne
JOCTIDKEHUS 3a/IaHHOM BIIQYKHOCTH 00pa3ell MOMEIIAI0T B TEPMETHYHBIN TTAKET U YKJIA bl BAIOT
€ro TOPHM30HTAJIBPHO Ha IUIOCKYI0 MOBEpXHOCTh. EjkewacHo B TedeHue 4 v oOpaserr
MEePEeBOPAYMBAIOT, 3aTEM YCTAaHABIMBAIOT BEPTHUKAIBLHO (Ha peOpO) M BBIICPKHUBAIOT [0
MIPOBE/ICHUS UCIIBITAHUI HA TETJIONPOBOIHOCTH!

- He MCHee 2 CyT - MaTepualibl HA OCHOBE CTEKJIOBOJIOKHA M MUHEPAJIbHOTO BOJIOKHA;

- He MeHee 14 cyT - MaTrepHaibl Ha OCHOBE MEHOIUIACTOB U IICHOKAYYYKOB.

E.5 OITPEAEJIEHUE TEIIVIOITPOBOJHOCTH

Omnpenenenne TEMIONPOBOJHOCTU CYXHUX U BJIAKHBIX MaTE€pHANIOB CJIENYET MPOU3BOIUTH
TOJIbKO TpH TOPU3OHTAIBHOM IIOJIOKEHMM oOpasua B mpubopax, paboTaoLUX MO
CUMMETPUYHOHN cxeMe. Pa3HOCTh TeMIiepaTyphl JUIEBBIX paHel 00pasia JoKHA U3MEPSTHCS
HE MEHee 4YeM YeThIpbMs IPOTUBOINOJIOKHO COEAMHEHHBIMH TepMmomnapamMu (1Mo JaBa
M3MEpUTENbHBIX Clasg Ha Kaxaoil cropone obpaszua). D[C Tepmonapsl cienyeT U3MepsaTh
BOJIbTMETPOM, OOJIQJAIOUIMM YYBCTBUTEIBHOCTHIO HE MeHee | MKB M morpemsocTsio
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n3Mmepenuss He Oonee 2 % mnpu OHC 100 mMxB. OTkioHeHHe OT TeMIlepaTypbl
TEpPMOCTAaTHPOBaHUs 00pasia marepuaina - ue 6omnee 0,1 °C.

TennonpoBoAHOCTh BIAKHBIX 00pa3lOB Marepuaia Afi ONPEICNSIOT NpPU TPaJAUCHTE
TeMIeparypsl B o0pasie He 6osee 1 rpan/cm, 3a HCKITIIOUeHHEM 00pa3oB TOIIUHON MeHee 20
MM, IS KOTOPBIX IOIyCKAeTCsl TPaJueHT TeMmepaTypbl A0 2 rTpan/cMm. Jlo mpoBeneHHs
M3MEPEHUN HWCHONB3YEeMBI Ul ONpPEIENCHHUS TEIUIONPOBOJIHOCTH HPUOOpP JOJDKEH OBITh
BBIBE/ICH HA 3aJaHHBI PEXHM HUCIBITAHUN TPH 3arpy’KEHHOM B HETO O0paslie Marepuana,
AHAJIOTUYHOTO HUccheayeMoMy. Biaxxubiit 00paser] B3BEMIMBAIOT Iepe] MOMEIICHIEM B PUOop
U cpazy XKe Iociie npoBeaeHus usMepenus. GaxkTuueckyro BiIaKHOCTh 00pasia, % 1o macce,
710 UCTIBITAHUS OTIPEIEISIOT 10 (hopmyIie

Whi = 100(Mbi - Moi)/Moi, (E.2)
Y TIOCJI€ UCTIBITAHUM - TIO popMyJie
Wei = 100(mei - Moi)/Moi. (E.3)

3HaueHue BIAKHOCTH, MPU KOTOpPOM ObUIa ompesesieHa TEeIUIONPOBOAHOCTh oOpasla,
BBIYMCIISIOT KaK cpeiHee apu(METUUECKOE 3HaU€HUE J0 U MOCJe MPOBEIECHUS U3MEPEHUIA:

Wi = 0,5(Wbi + Wei). (E4)

J11st CHIDKEHWMSI TOTEPH BJIArd B TPOIIECCE M3MEPEHMUS TETUIONPOBOTHOCTH 00pasell JODKEeH
YCTaHaBIMBATbCA B almapaTypy 3ak/IIOUeHHbIM B oOedailKy U3 Marepuaja ¢ HU3KOU
TETUTOTIPOBOJJHOCTBIO (TEKCTOJIUT, TOJHMATHIICH, TIOJHIIPONIIIICH, OPICTEKIO WU Jpyrue
AHAJIOTUYHBIC MaTepI/IaJ'II)I). I/I3MepeHI/I$I CUHUTAIOTCA YAOBJIICTBOPUTCIIBHBIMU, €CJIN CHUKCHUC
BII&YKHOCTH 00pasiia 3a Bpems u3MepeHuii He mpeBsiciiio 10 %.

[Ipn omnpeneneHnn TEIJIONPOBOJHOCTH OOpa3loB TOJMIIMHONM MeHee 20 MM Ha
MPOTHBOTIONIOKHBIX CTOPOHAX oOpaslia Mo HEHTPY (Ha MepeceYeHu TuaroHajieid) CiemayeT
YKpEeNnuTh TEpMOMaphl Il U3MEpPEHHsl Tepernajga TeMmIepaTypbl Ha TEPpMOCTATUPYEMBIX
MOBEPXHOCTAX 0Opa3ua. Tepmonapbl JOKHBI ObITH BHIIOJTHEHBI U3 SMAIIMPOBAHHBIX IPOBOJIOB
nuamerpom He 6osiee 0,2 mm. OOpasel] UCIIBITHIBAEMOTO MaTepraja ¢ YKPEIUICHHBIMH Ha HEM
TepMOIlapaMH pa3MeEIlaoT MEXAy ABYMS JIMCTaMU 3JaCTHUYHOM pe3uHbl TOMIMHON 1 MM u
JOTIOJTHSAIOT C JIBYX CTOPOH 10 TpeOyeMoM uIsi KOHKPETHOTO MpHUOOpa TOJIIHMHBI 00pasia
CJIOSIMU TIOPOJIOHA.

E.6 OBPABOTKA PE3YJIbTATOB U3MEPEHUI

PaccuuteiBaror cpeaHee apI/I(bMCTI/I‘IeCKOC 3HAYCHUC TCILUIOIIPOBOAHOCTHU o6pa3u013
MaTcpurajia B CYXOM COCTOSHUM:

10 5
Ape =0T A wtu A, =027 A,
1 1

(E.5)

Jns  kaxzaoro oOpasla BBIYMCISAIOT TEIUIONPOBOJHOCTh IPU 3HAYEHHUH BJIAXKHOCTH,
COOTBETCTBYIOLIEH YCIOBUAM 3KCIUTyaTauu A u b:

Awi = Aoi + (i -Aoi) Wa5/W. (E.6)

PaccuuThiBaloT cpegHee apu(METHUYECKOE 3HAUYEHUE TEIJIONPOBOJHOCTU Ui  IISATH
WU3MEPEHUN NI YCIIOBUM dKCIUTyaTanuu A u b:

e |

Il

[

|
]

>

(E.7)

OnpenensnoT CpeaHCEC KBaAPaTUYHOC OTKIIOHCHUC PC3YJIIbTATOB IISATU HSMepeHI/Iﬁ
TCILJIOMIPOBOAHOCTH JIA YCJIOBI/Iﬁ OKCILTyaTalluu Aub:

5=02236

(E.8)
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PacuetHoe 3HaueHME TEMJIONPOBOJHOCTH HCHBITHIBAEMOIO MaTepuaia JJisl YCIOBHM
skcruryaTaruu A u b Beraucisitor o gopmyie

A, = ke(Kehw + 2,571S). (E.9)
Ilpumep pacuema

TpebOyercsi ompenenuTh 3HAYCHUS Aap IUIMT TEIUIOW3OJAIMOHHBIX Mapku [1-85 wu3
CTEKJITHHOTO INTAlelbHOTO BOJIOKHA HAa CHHTETUYECKOM CBs3ylomeM. JlaHHBIH BHI
TEIUIOM30JISIIMOHHBIX U3/IEIMI HE TIPUBE/ICH B MPWIOKECHUH [, OJHAKO MMEET aHaJIOT - TUTUTY
mwiotHOCTEIO 50 kr/M°. TlodToMy 3a 3HadeHWe BIAKHOCTH Wap IIPHHAMAEM JaHHBIE
npunoxeHus I Wa =2 % u W = 5 %.

Ha ucnipITanust 0TOOpaHbI U3 MATH MAPTHH IUTUT MATH map 00pasmnoB pazmepom 250x250x30
MM (TIATh 00Pa31O0B I ONIPEACIICHUS AA U MSATh 00Pa3IoB I OnpeaenieHus Ap). Pe3ynbrarsl
M3MEPEHUH B pacyeToB MpeICTaBICHbI B Tabnme E. 1.

Taonuma E.1
Iloka3zarenn Wa = 2 % W5 = 5 %
Ne 1l Ne 2 Ne 3 Ne 4 Ne 5 Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
Moi 152,3 | 143,2 | 139,4 | 146,1 | 154,2 | 154,0 | 141,7 | 139,7 | 144,4 | 158,3
Aoi 0,0336 | 0,0346 | 0,0350 | 0,0338 | 0,0329 | 0,0326 | 0,0337 | 0,0347 | 0,0340 | 0,0326
Aom 0,0338
M 155,3 | 146,1 | 142,2 | 149,0 | 157,3 | 161,7 | 148,8 | 146,7 | 151,6 | 166,2
Mpi 155,7 | 145,9 | 142,7 | 149,9 | 1574 | 161,4 | 149,4 | 146,8 | 150,6 | 167,8
Me; 155,5 | 145,8 | 1425 | 149,8 | 157,1 | 160,9 | 148,6 | 146,4 | 150,0 | 167,0
Whi 2,2 1,9 2,4 2,6 2,1 48 54 51 4,3 6,0
Wei 2,1 1,8 2,2 2,5 1,9 45 4,9 4,8 3,9 55
Wi 2,15 1,85 2,30 2,55 2,00 4,65 515 4,95 4,10 5,75
Afi 0,0371 10,0385 | 0,0393 [ 0,0369 | 0,0367 | 0,0403 | 0,0411 | 0,0429 | 0,0416 | 0,0397
Awi 0,0369 | 0,0388 | 0,0387 | 0,0362 | 0,0367 | 0,0409 | 0,0409 | 0,0430 | 0,0433 | 0,0388
Aw 0,0375 0,0414
S 0,00054 0,00082

Koaddunuent ke npunumaem paBubiM 1,2, a ki - paBabiM 0,95. Torma B COOTBETCTBUU C
dhopmysoii (E.9) paccuuThIBaeM JUIS:

ha=0,95 (1,2 -0,0375+ 2,571 - 0,00054) = 0,0441;
As=0,95 (1,2 - 0,0414 +2,571 - 0,00082) = 0,0492.

MPUJIOKEHUE K
(pexomeHayemMoe)

PEKOMEHJALIMUU 110 BBIBOPY TEIVION3OJIAIIMOHHBIX MATEPUAJIOB

METOJHUKA BbIBOPA TEIVIOU30/IAALIUMOHHBIX MATEPHAJIOB 11O
YCJIOBHUAM DKOHOMHNYECKOHU HEJECOOBPA3ZHOCTH

K.1 Bbibop TEmIOM3OIALMOHHOIO MaTepuaja IO  YCIOBUAM  SKOHOMHYECKOI
11eJ1eCO00pa3HOCTH CleyeT MPOU3BOAUTH TOJIBKO M3 MAaTepUANIOB, NPEAHA3HAYEHHBIX VIS
OTpaX/IAOIINX KOHCTPYKIUH, YAOBIETBOPSIOIUX TPEOOBAHUAM 3KOJOIMUECKON U MOXKApHOU
0€30IMaCHOCTH, AECTPYKIIMOHHON CTOHKOCTH.

K.2 DKOHOMHYECKYIO I1eJecO00pa3HOCTh TEIUIO3alIMThl  CJelyeT OLEHUBaTh 10
BBITIOJTHEHUIO JBYX YCIOBHA.

Ilepsoe ycnogue: 4YUCTBIA TUCKOHTHUPOBAHHBIM JOXOJ OT NPUMEHEHHUS BBIOPAHHOIO
TEIUIOM30JIIIMOHHOT0 MaTepHaja B JAHHOM KOHCTPYKIUH JIOJIKEH ObITh MOJIOKUTEIbHBIM

P, =ALY(1+E)" —AK =0,
1 OK.1)
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rzie Py, - YUCTBIN TUCKOHTUPOBAHHBIHA 10X0 1 (MHTErpaibHbIil 3 dekT), pyd/m?;

AL - exXerogHoe COKpallleHHE »SKCIUTyaTallMOHHBIX M3JEPKEK 3a CYET CHMKEHUS
TEMIonoTeph uepes 1 M? MOBEPXHOCTU OTPAKAIONIEH KOHCTPYKIHH, py6/(M2-Tom);

AK - KanuTanbHBIE BIOXKEHHS B TEIUIOM3ONSALMOHHEIN crmoi (Ha 1 M2 moBepxHOCTH
OTPaKIAIONIEH KOHCTPYKINH), pyo/M?;

E - Hopma auckoHTa, BRIOMpaeMasi 3aKa34MKOM (IIPU OTCYTCTBHM JAaHHBIX MPUHUMACTCS
pasHoii 0,08 rox™l);

T - HOpMaTUBHBIN CPOK CITYXKObI Orpa’kJaroIle KOHCTPYKIUU 3aHUs, JIET;

t - HOoMep TeKyIero rojaa.

Bmopoe ycnogue: CpoK OKymaeMOCTH KalMTaJIbHbIX BJIOKEHUW B TEIUJIO3ALIUTHBIA CIIOW
OTpaXKAAIONICH KOHCTPYKUHUHU (C y4E€TOM JAMCKOHTHUPOBAHMS TMPHUOBLIN) JOJDKEH OBITh HE
00JIBIIIe CPOKA OKYITaeMOCTH 0aHKOBCKOTO BKJIAJA.

K.3 Ilepsoe  ycrosue  SKOHOMHUYECKOW  I1€JIeCOOOpa3HOCTH  MpU  BBIOOpE
TEIJIOM30JISIIUOHHOTO MaTepuaa JOHKHO YAOBIETBOPATh HEPABEHCTBY

Cm}\,m < 24Cef(F)f(r)(X1an/(RreqRo*), ()KZ)

TJI€ CmAm - TADAMETP TETUIOM30JISIIHOHHOTO MaTepHaa, OPeIeNIONuil CTOMMOCTD €IHHULIBI
TEPMHUYECKOTO  COTPOTHBIEHHS  TEMIOM3ONANMOHHOTO  Cjlos  momagsio 1 M2
(py6/m?)/(M?-°C/Br);

Cm - CTOMMOCTB TETTOM30ISIMOHHOTO MaTepuana, pyo/m°;

Am - KOO(PPUIMEHT TEIIONPOBOAHOCTH TEIJIOU30JSILIMOHHOTO MaTtepuaina, Bt/(m-°C);

Ce - TapU(HASI CTOUMOCTH TEIJIOBOW YHEPTUHU OT BEIOPAHHOTO MCTOYHHKA TETIOCHAOKEHHS,
py6/Bt-u;

f(F) - GyHKIMS BAMSIHAS OTHOCUTENILHOM IO OPEOPEHHUS ISl TPEXCIIOMHBIX OETOHHBIX
KOHCTPYKIUH C pedpaMu U TEIIOU30JIALIMOHHBIMU BKJIaIbIIIAMU;

f(r) - OYHKIMS BIUSHUS TETUIOTEXHUYESCKOI HEOTHOPOIHOCTH MHOTOCTIONHOM KOHCTPYKITHH;

o1 - KOOPGUIUEHT TMCKOHTUPOBAHUS IKCIUTyaTallMOHHBIX U3JEPIKEK, JIET;

Dg - TO ke, uto u B hopmyrne (1) Hacrosmero Cpoaa npasui, °C-cyT;

n - TO ke, 4To u B opmyiie (3) CHull 23-02;

Rreq - HOpMUpyeMO€ TMpHUBEICHHOE COMPOTHUBIECHUE TEIUIONepeaue MHOTOCIONHON
orpakJarolel KOHCTPYKIUH, ONpeieseMoe cornacHo CHull 23-02, M%-°C/BT;

Ro™* - conpoTuBieHue Temonepeaaye Toi ke KOHCTPYKUUHU 03 TEeIJIOU30JISIUOHHOTO CI05,
M2-°C/BT.

Yucnennsie 3naueHus fg), f(r), a1 onpenensiores no popmynam:

fe=(1-Fp/F)7?, (K.3)
rne Fp/F - OTHOmIeHHWE IUIOIAAM, 3aHMMAaeMO#W peOpamMu, K IUIOMAAHd TOBEPXHOCTH
KOHCTPYKIUU (0€3 yueTa OKOHHBIX IPOEMOB);

f(r) = r(Rreq - Ro*)/(Rreq - rRo*), (>K4)

rie Rreq 1 Ro* - Te e, uto u B hopmysie (K.2);
I - T0 e, uto U popmyse (11);

o1 =[1-(1+E)TE, OK.5)

rae E, T - To ke, 4to ¥ B popmyre (K.1).
K4 Bmopoe ycrosue  IKOHOMHUYECKOW  IIelecOOOpa3sHOCTH  MpuU  BbIOOpe
TEIUIOM30JIIIMOHHOT0 MaTepHasa JOKHO YOBIETBOPSATh HEPABEHCTBY

Cm}\,m < 24Cef(F)f(r)U,2an/(RreqRo*), (>K6)
rac o2 - KO3(I)(1)I/IHI/ICHT, OHpeI[eJ’IHeMBII\/’I 110 (I)OpMy.He

oz = [1- (1 +E)y&eyE, OK.7)
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Cm, Am, Ce, Tm), f(r), - TO ke, uTO U B hopmye XK.2.

7K.5 Bce Temon30sIMoHHbIE MAaTePHAIbI, YIOBISTBOPSIONINE IBYM HepaBeHCTBaM (0K.2)
u (K.6), obecrieunBalOT SKOHOMHUYECKYIO II€JIeCO00pPa3HOCTh MPHUMEHEHHS B KayecTBE
Tero3amuTel. [Ipy 3TOM mnpuopuTeT cleqyeT OTAaBaTh MarepuajlaM C HauMEHbLIUM
3HaYeHUEM  CmAm, Kak OOECIEYMBAIOIIUM  MAKCHUMAaJbHYI0  BEJIMYHMHY  YUCTOTO
JMCKOHTHUPOBAHHOI'O JOXO0/Ia B IAaHHBIX YCIOBUSIX.

/K.6 Ternion3onsuMOHHBIE MaTepUasbl, YAOBIETBOPSIOIINE TOJIHKO I[EPBOMY YCJIOBHIO,
00ecIeunBal0T OTHOCHTEIbHYI0 3KOHOMHYECKYIO Ilelecoo0pa3sHoCTh. VX wncnonb3oBaHME
PEKOMEHYETCS TOJIBKO 110 COTIACOBAHMIO € 3aKa3UMKOM.

7K.7 Hcnosp3oBanue g TEIUIO3ALIUTHI 3JaHUM TEIJIOM3OJIIMOHHBIX MAaTEpUaiOB, HE
YIOBJIETBOPSIOLIUX YCIOBUSAM SKOHOMUYECKOH 11€71€C000pa3HOCTH, HE PEKOMEHIYETCS.

Ilpumep pacuema

TpeOyeTcsi OLEHUTh SKOHOMUYECKYIO II€JIECOO0pa3HOCTh HCIONB30BaHUs B T. Yde
CIIEAYIOMINX TETUIOU30JIAIMOHHBIX MATEPHUATIOB JUIS TETUIO3AIIUTH KUPITUYHOW CTEHBI )KHUIIOTO
J0Ma C KOHCTPYKTHBHBIM CJIOE€M W3 CHJIMKATHOTO YETHIPHAIATUIIYCTOTHOTO KHUpPIWYa Ha
[IEMEHTHO-TIECYaHOM pacTBOpe ¢ KodpduiimenToM temionpoBogHocT A1 = 0,64 B1/(M-°C) u
HapY)KHBIM OOJIMIIOBOYHBIM CJIOEM M3 KEPaMHUYECKOTO ITYCTOTHOTO KHpPIIMYa Ha [IEMEHTHO-
MECYaHOM PACTBOPE ¢ KOAPPHUIIMEHTOM TeronpoBoaHocTH A2 = 0,58 B1/(M-°C):

- IUTUT TETUTOU30JISIIMOHHBIX U3 MUHEPATHHOUW BaThl HA CHHTETHYECKOM CBsi3yromieM [1-75
(Camaparckwii 3aBo;t OAO «Tepmoctericy) ¢ K03 PHUIIMEHTOM TEIIONMPOBOTHOCTH A, = 0,045
Bt/(m-°C);

- mmt neHonoymctuposbHeIXx [ICH-C-50 (OO0 HIIO «Ilomumep», 1. VYda) c
K03 (HUIIMEHTOM TEIIONPOBOAHOCTH A, = 0,041 B1/(Mm-°C);

- MaroB TPOIIMBHBIX W3 MuHepanbHOW BaThl M-125 (CamaBarckmii 3aBog OAO
«Tepmocrernicy) ¢ Ko3pPUITMEHTOM TETUIONPOBOIHOCTH A, = 0,044 B1/(M-°C);

- nwurakomatoB 2M-100 (OAO «Hedrexumctpoity, 1. Yda) c xkoddpdumuenTOM
TEIUIONPOBOTHOCTH A, = 0,044 B1/(M-°C).

Hcxoannie 1aHHbIE:

- TOJIIMHA OCHOBHOT'O KOHCTPYKTUBHOTO CJI0s CTeHbI 01 = 0,38 M;

- TOJIIIMHA HAPY>KHOTO OOIUIIOBOYHOTO ciiost o2 = 0,12 m;

- KperyieHue - THOKHE CBSA3HM U3 CTEKIIOIIACTHKA;

- K03 UIUEHT TEIUIOTEXHUYECKOU oaHopoaHoCcTH I = 0,84;

- HOpPMHpYEMOE€ 3Hau€HHE IPHUBEICHHOTO CONPOTHUBJICHHS Teruionepenaaue Rreq = 3,33
M?-°C/Br;

- paiion cTtpoutenbeTBa - I. Yda, Dg = 5730 °C-cyT;

- TapudHas CTOUMOCTH TEILIOBOH 3Hepruu c. = 115-10° py6/Br-u;

- HOpMaTUBHBIN CPOK CIIy:KObI KOHCTpYKUUU 1 = 50 neT;

- HOpMa JIMCKOHTA, BbIOpaHHas 3akasuukom, E = 0,1 rox™.

IMopsinok pacuera
1. CymmapHO€E CONpOTUBIIECHHUE TEIUIONEpe1aue CTEHbI 0€3 TEIION30JIAIIMOHHOTO CII0s
Ro™ = Rsi + 81/A1 + 82/h2 + Rse = 0,114 + 0,38/0,04 + 0,12/0,58 + 0,043 = 0,958 m?-°C/Br.

2. 3HaueHue (YHKUMH BIUSHUS BHYTPEHHETO OpeOpeHHs M TeMJIOTEeXHUYECKOM
OJIHOPOJHOCTH KOHCTPYKLIUN

fm=(1- Fp/F)'1 =1,0;
fin = 0,84(3,33 - 0,958)/(3,33 - 0,84-0,958) = 0,789.

3. 3HaueHus KOAPPUIUEHTOB JUCKOHTUPOBAHUS
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o1=[1-(1+0,1)%)/0,1=9,9 ner;
a2 =[1-(1+0,1)®0D10,1 =6,5 ner.

4. OnpeeneHre yeaoBHi SKOHOMHUYECKOH 11eiecoo0pasnoctu o hopmynam (2K.2) - (OK.6):
- JUISI IEPBOTO YCIIOBHS

Cmhm < (24-115-106.1,0:0,789-9,9-5730:1)/(3,33-0,958) = 38,7 (py6/m2)/(m?-°C/Br);
- IJIs1 BTOPOTO YCIIOBUA
Cmkm < (24-115-10°6.1,0-0,789-6,5-5730-1)/(3,33-0,958) = 25,4 (py6/m?)/(M?*°C/Br).

5. 3nauenus mapameTpa kam AJI 3aIaHHBIX TCTIJIOM30JIAIMUOHHBIX MAaTCPUAJIOB IPUHATHI 110
JAHHBIM IIPEANPUATUN-ITPOU3BOJUTEICH

= IIJIUTHI TCIINION3O0JJIAIINOHHBIC U3 MHHepaHBHOﬁ BaThl HA CHUHTCTUYCCKOM CBA3YIOIICM I1-75
(CanaBarckwuii 3aBos1t OAO «Tepmocrerncy):

cmhm = 20,3 (py6/m2)/(m2-°C/BT);
- uthl neHonoductupoasubie [ICH-C-50 (OO0 HITO «Ilomumepy, 1. Yda):
Cmhm = 43,1 (py6/m2)/(m2-°C/BT);

- MaTrhl NpOIIMBHBIE M3 MuHepampbHOM BaThl M-125 (CanaBarckuii 3aBog OAO
«Tepmocrericy):

Cmdm = 31,7 (py6/m?)/(mM?-°C/BT);
- mutakoMatbl 2M-100 (OAO «Hedrexumctpoit», T. Yda):
Cmdm = 28,2 (py6/m?)/(M?-°C/BT);

6. Teron30JSIIIMOHABIM MaTEPHAIOM, YIOBJIETBOPSIONIUM TPeOOBaHUSIM 3KOHOMHUUYECKON
11e7IeCO00Pa3HOCTH, B JAHHOM CITy4ae SIBJISIFOTCS TUTUTHI TeTJIOM30JISIITMOHHBIC M3 MHHEPATLHON
BaThl Ha cuUHTeTHYecKOoM cBsi3yromeMm [I-75 CanaBarckoro 3aBoma OAO «Tepmocremncy,
MMEIOIIHE Crhm < 25,4 (pyo/m?)/(m?-°C/BT).

MPUJIOKEHUE U
(pexomeHayemMoe)

NMPUMEPBHI PACUETA YPOBHS TEILIOBOM 3AIIIUTHI

.1 PACYET YPOBHAA TEHJIOBO?I SAIIUATHI 11O HOPMUPYEMOMY
YAEJBHOMY PACXOAY TEIIJIOBOU DHEPI'MH HA OTOIIVIEHUE 3JAHUA

Tpe6yeTc;1 ONpCACIINTG YPOBECHb TCIIJIO3allUThI 12-3TakHOTO KHJIOTO JBYXCCKIUOHHOI'O
3AaHud, HAMCUYCHHOI'0O K CTPOUTCILCTBY B CaHKT-HeTep6ypre. YPOBGHB TCILIO3alIUThI
ONpCACIIICTCS IO KOMIIJICKCHOMY ITOKa3aTCJIt0 HOPMHUPYEMOI'O YACIBHOTO pacxoda TEIIOBOM
OHCPIur Ha OTOIZICHHUC 31aHU .

HcxoaHble JaHHBIE

JIBeHaaTUATaKHOE IBYXCEKLIMOHHOE KUJIO€ 3JaHUE COCTOUT U3 OAHOU TOPLIEBOU CEKIIMU
U OJTHOM yrJIOBOM TOpIeBOM cekiuu. OOIee KoJInuecTBO KBapTp - 77 (2-i - 12-ii staxwu), 1-
i oTaxxk - oducHble mnomerieHus. Kapkac, BkIOYas MEPEeKPBITHUS, - W3 MOHOJIUTHOTO
xene3o00eToHa. CTeHbI - camoHecylue ¢ dPpPEeKTUBHBIM YTEIUIUTENEM, OKHA C TPEXCIOWHBIM
OCTEKJICHUEM B JIEPEBSIHHBIX pa3eiIibHO-CIIApEHHbIX neperieTax. [lokpeiTue - COBMELIEHHOE
xKene300eToHHoe ¢ A(pdekTHuBHBIM yTermnuTeneM. [[OKONBHBIN 3TaX - OTaIIMBaeMBIid C
pa3MenieHeM O(UCHBIX U aJMUHUCTPATUBHBIX TOMEIICHUN, TOJBl MO TPYHTY. 31aHUE
MOAKIIFOUEHO K IIEHTPAITM30BAHHOM CHCTEMe TeTNIOCHA0KEHHUS.

CornacHo CHull 23-01 knmuMatudeckue mapameTpbl CankT-IlerepOypra crienyromiye:
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- pacdeTHas TeMIlepaTypa HapyKHOro Bo3ayXa fext, ompenensemas HO TeMIepaTrype
HamOoJee XOJIOJHOH mITHIHEBKH obecnedeHHOCThIo 0,92, paBHa munyc 26 °C;

- MPOJOJDKUTEIIBHOCTh OTOIMTEIBHOTO IMEPUOJA CO CPEAHENM CYTOYHOM TeMmepaTypou
HapyxHoro Bo3ayxa < 8 °C paBHa znt = 220 cyT;

- CpeAHsisl TeMIIepaTypa Hapy>KHOT'O BO3/lyXa 32 OTONUTENbHBIN nepuo] the = munyc 1,8 °C.

CornacHo TOCT 30494 u CanlluH 2.1.2.1002 onTUMalbHas pacueTHas TemIepaTrypa
BHYTPEHHEro Bo3ayxa >kuioro 3aanus tinn = 20 °C. CormacHo CHull 23-02 pacueTHas
OTHOCHTEIIbHAS BJIAKHOCTh BHYTPEHHETO BO3/yXa M3 YCIOBHUS HEBBINAJICHHS KOHICHCATa Ha
BHYTPEHHUX MMOBEPXHOCTAX HAPYKHBIX OTPAXKACHUI paBHa Pint = 55 %.

BeruncisieM rpaayco-cyTkd OTOMHMTENBHOTO mepuoja cornacHo dopmyne (1) Dy = (tint -
tht)zne = (20 + 1,8)220 = 4796 °C-cyr.

IHopsaok pacuera

Pacuer miomaneit 1 00beMOB 00BEMHO-TUIAHUPOBOYHOTO PEIICHUS 3/IaHKSI BBIMOJIHSIOT B
COOTBETCTBHUH C 5.4 1O pabOYUM YepTekaMm apXUTEKTYPHO-CTPOUTEIBLHONW YacTH MpoekTa. B
pe3ysbTaTe MOJIyYEHBI CICAYIONINE OCHOBHBIC 00BEMBI U TUIOIIA/IH:

- otaruBaeMsbIii 06beM Vi = 22956 m>;

- OTanIMBaeMas TLIOMA/b (JUTS KUIBIX 3[aHHH - 061Ias momas kBaptup) An = 7557 M2

- IJIOIIAAb JKWJIBIX HoMenteHud 4| = 4258 Mz;

- 06mas MIoMaah HAPYKHBIX OTPAKAAIONINX KOHCTPYKIHMiA 3aanus 4™ = 6472 M2, B ToM
quce:

cten Ay = 4508 M%;

OKOH M O0aKOHHBIX JiBeper Ar = 779 M

COBMENIEHHOTO MOKPBITHS Ac = 592,5 M2;

TIepeKphITHii 11071 SpKepaMu An = 13 M?;

TI0JIOB 10 TPYHTY Af = 579,5 M2.

PaccunThIiBalOT OTHOIICHHWE IUIONMIAAM OKOH W OAJIKOHHBIX JBEpEH K IUIOMIaTd CTEH,
BKITIOYast okHa u Oankonubie naBepu f = Ar/(Aw + Ar) = 779/(4508 + 779) = 0,15, uto HIKE
TpeOyeMOro OTHOIICHHS, KOTOPOE cortacHO CHull 23-02 1oJmkHO OBITH He Oottee 0,18.

PaccunTHIBAIOT MOKA3aTe b KOMIIAKTHOCTH 3manust K% = AUM/\Vy = 6475/22956 = 0,28,
YTO HUKE HOPMHUPYEMOTO 3HAYEHMS, KOTOpOE cOorsiacHO CHull 23-02 jyisi 12-3TaHbIX 3JaHUN
cocrasisier 0,29, U, creoBaTeIbHO, YIOBJICTBOPSET TPEOOBAHUSAM HOPM.

Hopmupyemsbie TEIUIO3AIUTHBIC XapaKTePUCTUKU HapPY)KHBIX OTpaxICHUIt
MPEIBAPUTEIILHO OMPEICIISIOTCS COTJIACHO pasfeny 5 CHull 23-02 B 3aBUCUMOCTH OT TPaIyco-
cyTok paiioHa crpoutenberBa. [ Cankr-IlerepOypra (Dg = 4796 °C.cyt) HOpMupyemoe
COIPOTHUBIIEHHUE TEIIONEpeaaue HapyKHbIX cTeH Ry'®% = 3,08; okoH 1 6ankoHHBIX ABepei R
= 0,51; coBmemnieHHOT0 MOKPBITHS R = 4,6; mepekpoituii o spkepamu Ri"™ = 4,6; monos
10 rpyHTy (B oTarmnuBaeMoM nojsaie) R = 4,06 m2-°C/Br.

TpeOyemblii  BO3IyXOOOMEH OIpenenseTcss s JKWIbIX 3JaHHA HCXOJsS W3 HOPMBI,
YCTAHOBIIEHHOM cornacHo CHull 23-02, 3 M3/4 ynanseMoro Bo3ayxa Ha 1 M2 5KMIIBIX IIOMEIIeHHil.

HopmupyeMoe 3HaueHHE yIEIBHOTO pacxoj/ia TEIUIOBOH JHEPruM Ha OTOIUICHHE 3JIaHWSI
OTIPENENSIOT 1Mo Tadmuie 9 CHull 23-02. J{ist 12-3TaHBIX KWIBIX 3[]aHUN ITa BEJIMYNHA paBHA
gn"d = 70 xJIx/(M2-°C-cyT).

BBINONHSAIOT pacueT yaeabHOW MOTPEOHOCTH B TEIUIOBOM DHEPTUU HA OTOILICHUE 3JIAHMSI
an", KI[;K/(MZ-"C-cyT), COrJIaCHO IPWIIOKEHUIO ' CHull 23-02 U METOAUKE NMPUIIOKEHUs H.2.
[TockonbKy B 37aHUU TPUMEHEHBI OKHA C TPEXCIOWHBIM OCTCKJICHHEM B JCPEBSHHBIX
pasensHO-CHapeHHbIX TIEperieTax, To B pacueT BBeeHo Re™ = 0,55 M%-°C/Bt. B pesynbTare
pacuera % = 67,45 xJIx/(M%-°C-cyT) mpu HOpMe " = 70 kJIx/(M%-°C-cyT).

N.2 METOAUKA PACYHETA TEINVIOTEXHUYECKUX U SHEPTETUYECKUX

ITAPAMETPOB 3/IAHUSA U 3ATTIOJTHEHUE ®OPMbI DHEPT'ETUYECKOI'O
ITACIIOPTA
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N.2.1 Ilepen 3anonHeHneM (GOPMBI SHEPTETUYECKOTO MACTIOPTa CIEAYET MPUBECTH KPATKOE
ONHCaHKue MPoeKTa 31aHus. [Ipy 3TOM yKa3bIBarOTCS 3TAXHOCTH 3[JaHUS, KOJHMYECTBO M THIIBI
CEeKIIMid, KOJHMYECTBO KBAapTHUP M MECTO CTPOUTENbCTBA. [IpMBOIUTCS XapaKTepHCTHKA
HApY)KHBIX OTPaKJAIOMIMX KOHCTPYKIMU: CTEH, OKOH, TMOKPBITUS WM uepjaka, IojBaja,
MOJTONBS, a MPH OTCYTCTBHM TNPOCTPAHCTBA O] TEPBHIM STAXKOM - MOJOB IO TPYHTY.
VYKa3pIBaeTCs MCTOYHHMK TEIJIOCHAOKEHHS 3/aHUS W XapaKTep Pa3BOJIKU TPyOOIPOBOJOB
OTOTUICHHS U TOPSYETO BOJIOCHAOKEHUSI.

Mertoauka pacdera mapaMeTpoB MPHUBEICHA HA MPUMEPE KHUIJIOTO 3aHUs, OTIMCAHHOTO B
pas3neie 18.

N.2.2 B pa3nene «O6mas napopMAaIys 0 MpoeKTe» MPUBOAUTCS CIEAYIOMas HH()OPMAIIHSL:

aopec 30anus - peruoH P®, ropoa miM HAaCeNeHHBIH NMYHKT, HA3BaHUE YIUIBI U HOMEp
3JIAHHS;

mun 30aHusi - B COOTBETCTBUH C Pa3lIeNioM 17;

pazpabomuux npoekma - Ha3BaHUE TOJOBHON MPOEKTHOM OpraHU3aIlny;

adpec u menegon pazpabomuyuxa - TOYTOBBIN aapec, HoMep TenedoHa U dakca TUPEKINH;

wugp npoekma - HOMEp TPOEKTa IMOBTOPHOTO TNPUMEHEHUS WM WHIUBUAYaIHHOTO
MIPOEKTa, IPUCBOCHHBIA IPOEKTHON OpraHU3alueH.

N.2.3 B paznene «PacueTHble ycIoBUS» NPUBOIATCS KIMMaTUYECKHE JaHHBIE JUIsl TOpPoJia
WIH TyHKTa CTPOUTENHCTBA 3[aHUSI W MPHHATHIC TEMIIEPATyphl MIOMEIIEHUH (3/1eCh U janee
HyMepallus PUBEICHa COTJIACHO pa3eny 18):

1. Pacuemnas memnepamypa enympenne2o 6030yxa tint IpUHUMaeTcs 1o tabmune 1. J{na
XKUJoro 31aHus B T. TBepH ting = 20 °C.

2. Pacuemnas memnepamypa Hapys’cno2o 8030yxa ltext. lIpUHHMaeTCs 3HAUYCHUE
TEeMIIepaTypbl HAPYNKHOTO BO3ayXa HauboJjee XO0J0IHOU MATHAHEBKH obecriedeHHOCThIo (0,92
coryiacHO CHull 23-01. Jlyist . TBepH text = -29 °C.

3. Pacuemnas memnepamypa menio2o uepoaxa tin'. Ilpunumaercs paBuoit 14 °C, ucxomas
U3 pacuera TEIJIOBOro OajlaHCa CHUCTEMBbI, BKJIIOYAIOIIEH TEIUIBIA ueplak U HIXKe
PacroJIoKEeHHBIE KIIIbIe TOMEIICHNS. B TaHHOM IpoekTe Temiblii yep1ak OTCYTCTBYET.

4. Pacuemnas memnepamypa mexnoononvs (mexuuveckozo nodsana) ™. Ipn HaTMUINN B
nojBaJie TpyO CUCTEM OTOIUICHHSI U TOPSAYETO BOJJOCHA0KEHHSI 3Ta TeMIlepaTypa MPUHUMAeTCs
paBHOI1 He MeHee TuTtoc 2 °C, UCXOs U3 pacueTa TeIIONOCTYIJIEHUM OT HHXXEHEPHBIX CUCTEM
Y BBIILIEPACTIONOKEHHBIX KUJIBIX TOMEIIeHNUH. B 1aHHOM MpoeKTe MoABa HeOTaITNBAEMBIH.

5. IIpodondxcumenvHocms omonumenvHo2o nepuooa zn. IlpuHumMaercst cornacHo CHull 23-
01. Jlns r. TBepu znt = 218 cyT.

6. Cpeousss memnepamypa HaAPY’CHOZO B030YXAd 3d OMONUMENbHbIU Nepuood It
[Ipunumaercs corsiacHo CHull 23-01. [ . Tepu the = -3,0 °C.

7. ['padyco-cymku omonumenvro2o nepuoda D¢ Beraucisores o popmyse (1).

Hus r. Teepu Dg = 5014 °C-cyr.

N.2.4 B paznene « DyHKIIMOHAIBHOE HA3HAYEHHE, THI U KOHCTPYKTUBHOE PEIICHUE 3AaHUSD»
MIPUBOJIATCS JAHHBIE, XapaKTEPU3YIOIIHE 3/1aHUE.

8 - 11. Bce xapakTepuCTHKHU MO STUM MYHKTaM IPUHUMAIOTCS 110 MPOEKTY 3/1aHUsI.

N.2.5 B pazmene «OO0beMHO-IUIAHUPOBOYHBIE TMapaMETpPhl 3/IaHUS» BBIUUCISIIOT B
COOTBETCTBUU C TpeOOBaHUIMHU IMOJApa3/ea 5.4 IIouaJHble U 00bEMHbIE XapaKTEPUCTUKU U
00BEMHO-TIJITAHUPOBOYHBIE TIOKA3ATENIN:

12. Obwas naowadb HapydcHbIX — ocpaxcoarwux KoHcmpykyui  30anus A,
YcTanaBnuBaeTcs MO BHYTPEHHUM pa3MepaM «B CBETY» (PacCTOSIHHS MEXIy BHYTPEHHHUMH
MOBEPXHOCTSAMHU HAPYKHBIX OTPAXKAAIOUINX KOHCTPYKIMH, TPOTUBOCTOSAIIMX JIPYT APYTY).

[Inomans cTeH, BKIIOYAIOIIUX OKHA, OAJIKOHHBIE W BXOJHBIE JBEPU B 3[1aHHME, BUTPAXKH,
Aw+E+ed, M2, OlIpefienseTcs 1o popmyie

Aw+Fred = PstHn + As, n.1)

TAC pst - JJIMHA ICPUMETPA BHyTpeHHCf/'I MOBCPXHOCTHU HAPYKHBIX CTCH 3TaXa, M,
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Hh - BbICcOTa OTammBaeMoro o0bema 3/1aHusl, M;

As - IONOJHUTENbHAS TUIONIAIb HAPYXKHBIX CTEH (JIECCTHUYHBIX KJIETOK, JTU(PTOBBIX IIAXT),
BBIXOJISIIMX 3a Mpeaesibl OCHOBHOTO (acaga (BbIIE YPOBHs IMOTOJIKA MOCIETHETO dTaXa U
HIDKE YPOBHS TI0J1a IEPBOTO 3Taxa), M. B nanHoM nmpumepe As = 0.

Auw+F+ed = 160,624 = 3855 M2,
ITnomans HapyXHBIX cTeH Aw, M2, oTpesensercs o Gopmyie
Aw = Aw+E+ed - AF, (HZ)

rzie Ar - TUTOIAAb OKOH, OTPEIeNieTCs KaK CyMMa IUIOIIAeld BCeX OKOHHBIX IPOEMOB.

Jlns paccMarpuBaemoro 3uanHus Ar = 694 M%. M3 HuX IJIOMAnb OKOHHEIX NIPOEMOB B
NeCTHHYHO-TU(TOBOM y3iie Apa = 70 M2,

Torma Aw = 3855 - 694 = 3161 M2 (B TOM YHCIIe TPOIONBHBIX CTEH - 2581 M2, TOPIIEBEIX CTEH
- 580 M?).

ITnowadw noxpuimus Ac, M2, 1 niowads nepekpbimiis Hao nodeanom As, M2, paBHBI TLIOTIA A
aTaxka Ast

Ac = As = Ayt = 770 M2,
Obwas naowadb HaApys’CHBIX o2padxcoarouwux Koncmpykyuil AS'™  onpenenseTcst 1o
bopmyre
A = Aw+rred + Ac + Af = 3855 + 770 + 770 = 5395 M2, (1.3)

13 - 16. ITnowaos omannueaemvix nomewenuti An U niowadsb KHCUTLIX nomeweHull Al
OTIPEJICIISFOTCS IO MPOCKTY M PABHEI:

An = 5256 M2 A= 3416 M2

17. Omanausaemviii 06vem 3nanus Vh, M>, BBIYUCIISTCS KaK MPOU3BEICHUE TUIOIIAIN TaXKa
Ast, M2, (L1011, OTPAaHNYEHHOH BHYTPEHHUMH TTIOBEPXHOCTSIMU HAPYXKHBIX CTEH) Ha BBICOTY
Hnh, M, 3TOoro o0Gbema, MpEACTABIAIONIYI0 COOOH pacCTOSHHUE OT TOJja MEPBOrO dTa)ka J0
IIOTOJIKA TIOCJIEAHErO dTaXKa.

Vh = AsHn = 770-24 = 18480 M°. (1.4)
18 - 19. Tloka3zarenun 0O0BEMHO-TUIAHUPOBOYHOTO PEIICHHS 3[aHUS ONPEACISIOTCS TI0
dhopmynam:
- K03(hPpuyuenm ocmexienHocmu hacaoos 30anusi f
f = Ar/Aw+F+ed = 694/3855 = 0,18 <4 = 0,18; (H1.5)
- noxazamenv KOMRAKMHOCHU 30anust ke®®
ke%®s = AUV, = 5395/18480 = 0,29 < ke = 0,32 ML, (1.6)

Hn.2.6 Paznen «9HepFCTI/I‘ICCKI/I€ IoKa3arc/jinm»  BKIKHOYACT TCINIOTCXHHUYCCKHEC U
TCIIOOHCPICTUYCCKUC ITOKA3aTCIIN.

TemnorexHuyecKHue MoOKa3aTeJIu

20. CormacHo CHull 23-02 npusedennoe conpomusieHue menionepeoase HAaAPYHICHbLX
ozpaxcoenuii Ro', M?-°C/BT, IOJKHO MPUHUMATHCA HE HUKE HOPMUPYEMBIX 3HAUEHHUH Rreq,
KOTOPbIC YCTAHABIUBAIOTCS 10 HOpMaM Tadiuipl 4 atoro CHull B 3aBHCUMOCTH OT Ipayco-
cyTok oTtonurtenabHoro mnepuoaa. s Dg = 5014 °C-cyr HOpMHpyeMOe COINpPOTHBIECHHE
TerIonepeaue paBHO ISt

- cmen Ry™®9 = 3,16 M?-°C/Br;

- oKOH U 6ankonHwix déepeti R = 0,526 m%-°C/Br;

- noxpoimus R = 4,71 M?-°C/Br;

- nepexpuimuii nepeozo smasca R = 4,16 m.°C/Br.
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Cormacso CHull 23-02 B ClTydae yIOBIETBOpeHHs TpeGoBaHus hi® < gn'® mo ymensHoMy
pacxojay TEIUIOBOM SHEPruM Ha OTOIUICHHWE 3JaHUS TMPHUBEICHHOE CONPOTUBIICHHE
Terionepenaye Rreq VI OTACIBHBIX AIEMEHTOB HAPY)KHBIX OTPAXKICHUN MOXKET IPUHHUMATHCS
HIDKE HOPMHUPYEMBIX 3HaUeHH. B paccMaTpuBaeMoM citydae JUist CTE€H 3AaHus PHHSIA Ry
= 2,65 M?-°C/BT, 4TO HUKE HOPMUPYEMOTO 3HAUEHHS, IS HOKPHITHS - R = = 4,71 M2-°C/Br,
JUIS IepEeKPHITHS TIEPBOTO dTaxa - Rl = 4,16 m2-°C/BT.

[TpoBepsIOT NPUHATYIO BEJIMYMHY JJISi CTEH HA OrPAaHMYCHHE 10 TEMICpaTypHOMY
nepenaiay, mojactapiss ee B popmyny (4) CHull 23-02: mist cteH Aty = 2,12 °C, uyto Menblie 4
°C u, ClIeIoBaTEeNIbHO, 110 3TOMY IOKa3aTeJI0 YIOBICTBOPsCT HOpMaM CHull 23-02.

JInsi 3aroJiHeHUs] OKOHHBIX U OAJIKOHHBIX IIPOEMOB MPUHSUIM OKHA U OAJIKOHHBIC JIBEPH C
TPOWHBIM OCTEKJICHHEM B JEPEBSHHBIX pa3jelibHO-criapeHHbix mnepemterax Ref = 0,55
M2-°C/BT, 4TO BbIIIIE HOPMHPYEMOTO 3HAYEHHSL.

21. Ipusedennwviii kospguyuenm mennonepedauu 30anus Kn', Br/(M?-°C), onpenensercs
cornacHo ¢opmyiie (I'.5) mpunoxenus [' CHull 23-02

Kn'" = (3161/2,65 + 694/ 0,55 + 770/ 4,71 + 770/4,16)/5395 = 0,519 Br/(M2-°C).

22. Kpamuocms 6030yx000Mena KWIOTO 3IaHUS 3a OTONMMUTENLHBIA TEPHOA M4 /4,
paccunTsiBaetcs 1o Gopmyie (I'.8) CHull 23-02. [Ipu 3TOM KOJIMYECTBO MPUTOYHOTO BO3IyXa B
’KHITBIE TIOMEIIEH s ONpe/eNseTCs U3 PacyeTa 3aceleHHOCTH KBapTuphl 20 M2 o0mmeil miomam
Ha 0JTHOTO YeNloBeKa M MEHEE U YCJIOBHO MPHHUMAeTCs 3 M>/4 Ha 1 M? IIIOIa M XK HITBIX KOMHAT,
T.€. paBHbIM 3A|. Tak kak ecTecTBeHHas BEHTWISLMSA B 3JaHUH pab0oTaeT KPyriioCyTO4YHO, TO Ny
= Ninf = 168. KpaTHOCTH BO31yX000MEHA B )KHJIBIX TOMELIEHUSIX 3/1aHUSI PaBHA

na' = 3A/(BvVh) = 3-3416/(0,85-18480) = 0,652 u™?,

rae Pv - k03hGUIHMEHT, YIUTHIBAIOIIHUKN 0TI BHYTPEHHHX OTPAKIAIONINX KOHCTPYKIHHA B
OTaIUIMBaEMOM 00bEME 3/IaHus, TPUHUMaeMbIil paBHBIM 0,85;

Vh - OTaruIMBaeMblii 00bEeM 3IaHus, M°.

K stomy Bo3myxoo0MeHy ciienyeT n00aBUTh 00beM WHOUIBTPYIOMIETOCS BO3ayXa depes
OKHA U OaJIKOHHBIE JIBEPH JIECTHUYHON KIIETKHU, JU(PTOBBIX XOJUIOB HAPYXKHBIX MOKAPHBIX
nepexoioB. Bo3ayxompoHuIIaeMocTh OKOH U OaJKOHHBIX ABEpel HapyKHBIX MEepexo]I0B
clemyeT IPUHAMATE W3 CepTH(UKATA UCTIBITAHMI U TIPH OTCYTCTBUH - 2,1 Kr/(M%1), BXOJTHBIX
nBepeii B 31aHue - 7 kr/(M?-4) (Tabm. 11 CHul123-02). KomruecTBO HHPUIBTPYIOLIETOCs BO3LyXa
Ginf, MOCTYNAIOUIETO B JIECCTHUYHBIE KIETKH, Onpeessercs coriaacHo ['.5 CHull 23-02.

Gint = (A/RV)(APE/10)2/° = 70(41,5/10)25/0,47 = 386 Kr/u;
pa = 353/[273 +0,5(20 + 28)] = 1,31 xr/m®

KpaTHOCTL BOSIIYXOO6MCH8. 3a CUCT HHQ)HHBTPYIOH_IGFOCSI BO31yXa B JICCTHUYHO 'JII/I(i)TOBOM
Yy3JI€ paBHa

N2 = (Gintk/pa™)/(BvVh) = (386-1/1,31)/(0,85-18480) = 0,019 4.
J4! O6H1a$I KpaTHOCTb BOBI[YXOO6MeHa B JKMJIOM 3JIaHUHW paBHA CyMMEC 3THX KpaTHOCTeﬁ
Na = Na' +n® = 0,652 + 0,019 = 0,671 u™™,

23. Venosuwiil koaghpuyuenm mennonepedauu 30anus Kn™, Br/(M2-°C), onpeensercs 1o
dopmyne (I'.6) mpunoxxenus [ CHull 23-02

Kn" = 0,28-1-0,671-0,85-18480-1,31-0,8/5395 = 0,573 B1/(m?-°C).

24. Obwuii xosuyuenm mennonepedauu 30anus K, Br/(m?>°C), onpenensercs mno
dopmyne (I'.4) npunosxxenus [ CHull 23-02

K =0,519 + 0,573 = 1,092 Br/(M*-°C).

Tennoaﬂepreanecxne MmoKa3aTejau
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25. Obwue menionomepu uepes HAPYICHYIO 02paAdiCOAOUYI0 000N0UKY 30aHus 3d

omonumenvHulld nepuood On, Mk, onpexnensitores o gopmysne (I'.3) npunoxenus I CHull 23-
02

Qn =0,0864-1,092-5014-5395 = 2552185 M k.

26. Voenvuvie 6oimosvie meniogvloenenus qin, BT/M%, cliefyeT ycTaHaBIMBATh UCXOMS M3
PacYEeTHOTO YAECTBHOIO AIEKTPO- U ra3onoTpednaenus 3nanus (mo .6 CHull 23-02), HO HE MEHEee
10 Br/m?. B namem ciydae npuaaTo 14,5 Br/m2,

27. FBvimogvlie mennionocmynieHus 6 30anue 3a omonumenvuwviil nepuod Qint, MK,
onpenenstores no popmysne (I'.10) npunoxenns [ CHull 23-02

Qint = 0,0864-14,5-218-3416 = 932945 M/ x.

28. Tennonocmynienus 6 30anue om COAHeYHOU paouayuu 3a Omonumenbusiil nepuod s,
Mk, onpenensitorest o popmyine (I'.11) npunoxenus I' CHull 23-02. JlaHHBIE O KOJUYECTBE
CyMMapHOM COJTHEYHOW paauanuu (IpsIMOM, pacCeSTHHOW M OTPaKEHHOMW) HA BEPTUKAIHHBIC
MOBEPXHOCTU MpH JACHCTBUTENBHBIX YCIOBHUSAX OOJIAYHOCTU 3a OTONMTEIbHBIA MEPHOJ
BBIUUCIISIIOT COTJIacHO mpwioxkeHnto B. Jims r. Teepu cpeaHss BeNMYMHA CyMMapHOW
COJIHEYHOM paJuanuu Npu JIeHCTBUTENBHBIX YCIOBUSAX OOJAYHOCTH Ha BEpPTHKaIbHbBIE
nosepxuocti CB/C3 opuentamm | = 716 MJIx/m%, Ha noepxrocti FOB/IO3 opnenrarmy |
= 1224 MJTx/m?. TInomamy CBETOMPOEMOB COOTBETCTBEHHO OPHEHTAIIHH - TI0 347 M2,

Qs =0,5:0,76-(716-347 + 1224-347) = 255861 M k.

29. Pacxo0 mennogoui snepeuu Ha omonieHue 30anusi 3a omonumenshulil nepuod OpY, MJIx,
onpenensiercs mo ¢opmyne (I'.2) mpunoxenus ' CHull 23-02

Qn = [2552185 - (932945 + 255861)0,8-0,85]1,13 = 1970491 M Tk

30. Pacuemmviii yOenvuuiii pacxod mMennosoll dHepeuu Ha omonneHue 30anus gno,
kJIx/(M?-°C-cyT), onpenensiercs o popmyie (I'.1) npunoxenns I' CHull 23-02

h’® = 1970491-10%/(5256-5014) = 74,77 xJx/(M>-°C-cyT).
req

31. HopmupyeMblid yaenbHBIA pacxoj TEIUIOBOW SHEPrUM Ha OTOIUICHHE 31aHusl Oh',
kJIx/(M2-°C-cyT), PUHUMaeTcs B COOTBETCTBUMM C Tabmuueir 9 CHull 23-02 paBHEIM 76
kJIx/(M2-°C-cyT). IIpoeKT 3/1aHNSI COOTBETCTBYET TpeOOBaHMsAM CHull 23-02 TIpH CJIEIYIONTHX
COIIPOTHUBJICHUSIX TEILIONEpPeIaue HAPYKHBIX OTPAXKIAIONIINX KOHCTPYKITHIL:

creH - Ry = 2,65 M?-°C/Br;

OKOH M GalKOHHBIX jBepeii - RE®4 = 0,55 M2-°C/Br;

HOKpHITH - Re™ = 4,71 M?-°C/Br;

TepeKphITHii epBoro staxa - R = 4,16 M2°C/Br.

MNPUJIOXKEHHUE K
(pexoMeHayemMoe)

IMIPUMEP PACUETA IIPUBEJEHHOTI'O CONTPOTHUBJIEHUSA TEILUIONEPEJAYE
®ACAJIA KWIOTO 3TAHUS

HcxoaHble JaHHbIE

1. OGBbeKT cTpoUTENBCTBA - 16-3TaXKHBIN OHOCEKIIMOHHBIN KPYITHOMAHEIbHBIN KUIIOH 10M,
noctpoeHHbIi B r. Kammpe MockoBckoil o6nactu. YciioBue sKcIuTyaTalluy orpaxjaeHuit b
corjracHo CHull 23-02.

2. HapyXHbI€ CTE€HBI - U3 TPEXCIONHBIX KeNe300eTOHHBIX, A5 = 2,04 B1/(M-°C), nanenei Ha
IMOKUX CBSI34X C YTEIUIUTENIEM U3 NEHONOJIUCTUPOIIa ToIMHON 165 MM, Ap = 0,042 B1/(Mm-°C).
[Tanenu umerot Tonumuy 335 mMM. [lo nepumeTpy naHenel U UX MPOEMOB YTEIIUTEIb UMEET
3alIUTHBIA CJIOM M3 LIEMEHTHO-TIecYaHoro pactBopa tommmHod 10 mm. [lns coeauHeHus
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&KeNe300€TOHHBIX CIIOEB IPUMEHEHBI JBa BU1a THOKUX CBsI3€H U3 KOPPO3UOHHO-CTOMKOM CTaN
qMamMeTpoM & MM: TpeyrojpHble U TodeuHble (1nuwibku). Pacuer mnpuBeaeHHOTO
COIIPOTHUBIICHUS TEIUIONEpeaue BBINIOJIHEH corjacHo (opmyre (14) U COOTBETCTBYIOIIETO
npUMepa pacyera B IPUIOKEHUH H.

3. Jlns 3amosiHEeHHWsI MPOEMOB NPUMEHEHBI JCpPEBSHHBIC OKOHHBIE OJOKH C TPOWHBIM
OCTEKJICHHEM B Pa3/ieIbHO-CIIAPEHHBIX Tepernerax Ro' = 0,55 m?-°C/Br.

4. B creIkax mpuMeHeH MuHepanoBaTHbIM yremumtens Ap = 0,07 Bt/(M-°C), cHapyxwu
3aKpBITHIN yIuioTHUTENeM Bumarepm Ap = 0,15 Bt/(m-°C).

5. dna MockoBckoit obnactu (r. Kammpa) cormacHo CHull 23-01 cpenHsis Temmneparypa u
MPOJIOJKATENBHOCTD OTOIMTENLHOTO MEpHOAa COCTABIAIOT: text® = -3,4 °C; znt = 212 cyr.
Temneparypa BHyTpeHHero Bo3ayxa tint = 20 °C. Torma rpamyco-Cyrkd OTOIMTEIBHOTO
nepuoja coryiacHo ¢opmyse (1) COCTaBISAIOT

Dg = (20 + 3,4)-212 = 4961 °C-cyT.
IMopsinok pacuera

1. Tlo Ttabmume 4 CHull 23-02 Dg = 4961 °C.cyT COOTBETCTBYET HOPMHPYEMOE
COTPOTHBIICHHE TETLIOTIEPE/Iaue Ul CTEH KUIBIX 31aHui Rreq = 3,14 M2-°C/BT.

2. CompoTHBIICHHE TEIUIONEpeIaue MaHeaeH Mo Triiaad, paccuyuTanHoe mo dopmyne (8),
paBHO

Ro = 1/8,7 +0,17/2,04 + 0,165/0,042 + 1/23 = 4,17 M?°C/Br.

3. Kyucny TenaonpoBOAHBIX BKIOYEHUN U TETUIOTEXHUYECKUX HEOTHOPOJHOCTEN B CTEHAX
16-3Ta)XHOTO IMaHEJIBHOTO JJOMa OTHOCSITCS THOKHE CBSI3M, OKOHHBIE OTKOCHI, TOPH30HTATHHBIE
W BEPTUKAJIBHBIC CTHIKU IAHEJCH, YIJIOBBIC CTHIKH, NMPHMBIKAHWE IMaHEJIeH K KapHU3Yy U
IIOKOJILHOMY TIEPEKPBITHIO.

Jns pacuera mo Qopmyne (14) xodhEGUIHMEHTOB TEIUIOTEXHUYECKON OJHOPOIHOCTH
pa3IMYHBIX THIOB TMaHeaeH KOA(MGHUIMEHTHl BIUSHHS TEIUIONPOBOIHBIX BKIOYcHHM fi u
IJIOMIAd 30H WX BIMSHUS pacCYMTaHbl HA OCHOBE pEIIeHUs 3a7ad CTAallMOHAPHOM
TETUTONPOBOTHOCTH Ha KOMIIBIOTEPE COOTBETCTBYIONIKMX Y3JI0B M MIPUBEACHBI B Ta0uIle K.1.

4. KoahHunmeHTs! TEMI0TeXHUISCKON OTHOPOTHOCTH CTCHOBBIX MAHEJIEH PSAIOBOTO ATaKa
16-3TaskHOTO JTOMA, paccuynuTaHHbIe IO (hopmysie (14), mpUBEACHBI B Ta0IHIE K.2.

Tabauma K.1

IInomans 30461 Koappunuent
Bun TerioTexHU4eCKOM HEOIHOPOAHOCTH BIIMSIHUSA i-H BIIVSIHUSA i-H
HeoaHopoaHocT Aj, M%| HeomHOpOmHOCTH fi

Ne

II.I1.

1 |I'uOxas cBS3b:

TpeyroyibHast 0,71 0,16
TOYEYHAS 0,35 0,16
2 |BeprukanbHsblii CTBIK CTEHOBBIX nagenei c 0,94 -0,03
MPUMBIKAIOIIEH BHYTPEHHEN NMEPETOPOAKON U3 TSHKEIOro
OcToHa

3 |TopusoHTanbHBIE  CTHIK ~ CTEHOBBIX  IaHENEH  C
TIPUMBIKAIOIIUM XKeJIe300€TOHHBIM ITEPEKPhITHEM:

CO CTOPOHBI IT0JIa 0,335Ha 1 M 0,07

CO CTOPOHBI MTOTOJIKA 0,335mHa 1™ 0,38
4  |OKOHHBIE OTKOCHI 0,335mHa 1™ 0,47
5 |Hapyxusiii yron, 00pa3oBaHHbIN CTEHOBBIMH HMAHEISIMH 0,94 0,14
6 |Buyrpennuii yron, o0pa30BaHHbII CTCHOBBIMH MAHEISIMU 0,94 -0,14
7 |[IpumbikaHye maHeny K 4epIauHOMY MEPEKPHITHIO 0,335Ha 1 ™M 0,33
8 |[IpumbikaHue maHeny K OKOJIBHOMY MEPEKPBITHIO 0,335H2a 1 M 0,4

Tabauuma K2



97

IInomans | KomunyectBo ruOKux
MaHeIn CBA3EH

Ne . Kommgectso|  (6e3 KoopQummenr N
- Tun cTeHOBO# MaHenu nmaneneii | mromam TEITOTEX HUIECKOM
poema), TPEYTONBHBIX [TOUCYHBIX| OAHOPOIHOCTH
M2
1 (fTamens 3x2,8 M ¢ OKOHHBIM 6,15 6 2
npoemoMm 1,5x1,5m H-101 T:
C PAAOBBIMU CTBIKAMU 2 0,743
C Hapy>XHBIM YIJIOM 4 0,73
C HapyXHbBIM U BHYTPEHHUM 2 0,74
yriamu
C IByMsI Hapy>KHBIMU yIrJIaMu 2 0,724
2 |Mauens 4,5%2,8 M ¢ OGaJKOHHBIM 8,37 7 2
npoemoM (1,5x1,5 M+ 2,2x0,9 m) H-
100 T:
C PSIOBBIMHU CTHIKAMH 2 0,75
C HapY>KHBbIM YTJIOM 2 0,729
C BHYTPEHHUM YTJIOM 2 0,757
3 [[lamens 4,5x2,8 M ¢ OKOHHBIM 2 9,45 6 2 0,787

npoemom 2,1x1,5 m H-123 T ¢
HAPYXKHBIM M BHYTPEHHHM YTJIAMH

4 |Tanens madroBoro orcexa 3,65x2,8 1 8,22 5 2 0,8
M C JBepHBIM npoeMoM 2x1 m H-201
T C BHYTPCHHUM YTJIOM

5 |Ilanens JIECTHUYHOM KJIETKH 1 4,58 5 2 0,714
2,35x2,8 M ¢ 1BepHBIM NpoeMoM 2x1
M H-202
6 |Inyxas namens 1,45x,8 m H-1t, H- 10 4,06 4 2 0,832
21, H-31, H-41
7 [Cnyxas manens 3,25%2,8 M H-7t, H- 4 91 6 3 0,856
8T
8 |Inmyxas nanens 1,5x2,8 m H-28T: 4,2 4 2
C PSIOBBIMHU CTHIKAMH 2 0,836
C BHYTPEHHUM YTJIOM 2 0,864
Hroro 38

5. IlpuBeneHHbII KOAPPUIUEHT TEIIOTEXHUIECKOH OTHOPOJHOCTH (acaga ONpenesseTcs
o gopmyne (24) u s pAIOBOTO dTaka (B COOTBETCTBUHU C KOJIMYECTBOM THIIOB TaHEJEH 110
tabnuie K.2) paBeH:

lfas = (6,15-10 + 8,376 + 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;

- 17151 TIEPBOTO 3Ta)Ka
I'ras = 0,78-0,962 = 0,75;
- 1715 TIOCJIeTHET0 ATaxa
r'as = 0,78-0,97 = 0,757.
[TpuBeneHHbIi K03(PPUIMEHT TEMIOTEXHUIECKOW OTHOPOAHOCTH (acaa 3JaHus
ras’ = 16/(14/0,78 + 1/0,75 + 1/0,757) = 0,777.

[TpuBeneHHOE cOmMpOTHBICHHE Terulonepenade (acaga 16-3TaXKHOTO KWIOTO JOMa TI0
¢dopmye (23) paBHO

Rfasr = 0,7774,17 = 3,24 MZ'OC/BT > Rreq = 3,14 MZ'OC/BT.



CnegoBaTeiabHO,

TpeboBaHusM CHull 23-02.

MNPUJIO)KEHUE JI
(cnpaBouHOE)
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Hapy)XHble CTEHbl 16-3Ta)XHOrO JKWJIOTO JOMa YAOBIETBOPSIOT

NPUBEJAEHHOE COITPOTUBJIEHUE TEIIJIOIIEPEJAYE R, KOO®O®UIIUEHT

3ATEHEHUA HEITPO3PAYHBIMU 2JIEMEHTAMMU 1, KOOOOUIIMEHT

OTHOCHTEJIBHOI'O TPOITYCKAHMUA CQJIHE‘IHOﬁ PANAIINN k OKOH,
BAJIKOHHBIX IBEPEU 1 ®OHAPEHU

Tabnuma JI.1
CBeTonpo3payHble KOHCTPYKITHH
B JIEPEBAHHBIX WK | B QTIOMHUHHEBBIX
Ne
_— 3anoiHeHne CBETOBOIO poeMa ITXB nepennerax neperieTax
R, K Ro", K
m2oC/Bi| " m2oC/Bi| *
1 2 3 4 5 6 7 8
1 |/[BoiiHoe ocrekneHue W3 oObMHOrO crekina B cmapennsix| 0,40 [0,75(0,62 - 0,70] 0,62
neperuieTax
2 |/IBoitHOE OCTEKJIEHHE C TBEPIBIM CeleKTHBHbIM HokphiTHeM B| 0,55 10,75]0,65 - 0,70] 0,65
CHapeHHbIX rlepermeTax
3 |/lBoitHoe ocTekieHHMe W3 OOBIYHOrO crekia B pasmenehbix| 0,44 10,65]0,62] 0,34 ]0,60]0,62
neperieTax
4 |/IBoiiHOE OCTEKJICHUE C TBEPAbIM CeJeKTHBHBIM NokpeiTHeM B[ 0,57 0,65(0,60( 0,45 |0,60]0,60
pas3zenbHBIX MeperieTax
5 |Brnoku crekisiHHBIE NYCTOTHBIE (C IIUPUHOW IIBOB 6 MM)
pa3MepoM, MM:
194%x194x98 0,31 ]0,90( 0,40 (6e3 meperiera)
2544x244x98 0,33 10,90 0,45 (6e3 meperiera)
6 [[IpodunbHoe cTexiio KopoOuaToro ceyeHums 0,31 10,90 0,50 (6e3 nepermiera)
7 |[BoitHoe U3 OpraHuyYecKOro CTeKya Jyisi 3eHUTHBIX (oHapeit 0,36 ]0,90{ 0,9 - 0,90] 0,90
8 |[Tpoiinoe u3 opranuyeckoro crexia Jjist 3eHUTHBIX (oHapen 0,52 10,90|0,83 - 0,901 0,83
9 [Tpoiinoe ocrexnenne u3 oObIMHOrO CTEKJIa B pazzpensHo-| 0,55 (0,50/0,70( 0,46 (0,50]0,70
CIIapPEHHBIX MeperuieTax
10 |TpoitHoe ocTekiieHHE ¢ TBEpIbIM cenekTuBHbIM HokpeiTuem B| 0,60 10,50(0,67] 0,50 ]0,50( 0,67
Ppa3enbHO-CIIApeHHbBIX MeperieTax
11 |OmHoKaMepHBIN CTEKJIOMakeT B OJMHAPHOM IIepeIuieTe U3
CTEKIIa:
OOBIYHOTO 0,35 (0,80]0,76f 0,34 [0,80]0,76
C TBEPIbIM CENIEKTUBHBIM MTOKPHITHEM 0,51 ]0,80(0,75( 0,43 |0,80]0,75
C MATKHM CEJIEKTHBHBIM MOKPHITHEM 0,56 ]0,80(0,54| 0,47 10,80]0,54
12 |/IByxkaMepHBIil CTEKIIONAKET B OJWHAPHOM Ieperviere U3
CTEKIIA:
O0BIYHOrO (C MEKCTEKOIBHBIM PACCTOSTHUEM 8 MM) 0,50 |0,80(0,74| 0,43 10,80]0,74
00BIYHOTO (C MEKCTCKOJIBHBIM PacCTOSTHUEM 12 MM) 0,54 1]0,80(0,74| 0,45 10,80]0,74
C TBEPIbIM CENIEKTUBHBIM MMOKPHITHEM 0,58 10,80{0,68( 0,48 [0,80]0,68
C MATKHM CEJIeKTHBHBIM MOKPHITHEM 0,68 10,80{0,48( 0,52 [0,80]0,48
C TBEp/IbIM CENIEKTUBHBIM TIOKpBITHEM 1 3amnonHenreM apronom| 0,65 [0,80|0,68| 0,53 [0,80( 0,68
13 |O6bluHOE CTEKIO U OJHOKAMEPHBIH  CTEKJIOMakeT B
pa3enbHBIX MEeperuieTax u3 CTeKia:
OOBIYHOTO 0,56 [0,60]0,63( 0,50 [0,60]0,63
C TBEPIbIM CENICKTUBHBIM MMOKPHITHEM 0,65 ]0,60{0,58( 0,56 [0,60]0,58
C MATKHM CEJIeKTHBHBIM MOKPBITHEM 0,72 10,60{0,51f 0,60 [0,60]0,58
C TBeP/IbIM CENIKTUBHBIM TIOKPBITHEM 1 3amonHeHreM apronom| 0,69 [0,60|0,58| 0,60 [0,60( 0,58
14 |OO6b9HOE CTEKIIO ¥ JBYXKAMEPHBIH CTEKIIONIAKET B pa3eIbHbBIX
neperieTax U3 CTeKia:
0OBIYHOTO 0,65 10,60]0,60 - 0,601 0,60
C TBEPJBIM CEIEKTUBHBIM MOKPHITHEM 0,72 10,60]0,56 - 0,581 0,56
C MSITKUM CEJIEKTUBHBIM MOKPBITHEM 0,80 1]0,60]0,36 - 0,581 0,56
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CBeTonpo3payHble KOHCTPYKITHH
B JIEPEBSHHBIX WK | B QTIOMHUHHUEBBIX
HN:[ 3anoJgHeHe CBETOBOr0 MpoeMa ITXB neperuierax neperieTax
h Ro" k Ro" k
m2oC/Br| " m2oC/Bi| *
1 2 3 4 5 6 7 8
C TBEP/IBIM CEJICKTHBHBIM MOKPBITHEM U 3anioiHenneM apronom| 0,82 [0,60(0,56 - 0,58] 0,56
15 |[dBa omHOKaMEpHBIX CTEKIIOMAKETa B CIIAPCHHBIX MEpEeIuIeTax 0,70 10,70]0,59 - 0,70] 0,59
16 |/[Ba omHOKaMEpHBIX CTEKJIONMAKeTa B pa3eibHbIX nepemwierax | 0,75 |0,60]0,54 - 0,60 0,54
17 |YcteipexcioiiHoe ocTekieHue u3 oObraHOTO crekna B apyx| 0,80 [0,50(0,59 - 0,50] 0,59
CIIAPEHHBIX MEepeIuIeTax

[Ipumeuanus

1 3HaveHHs IPUBEAECHHOTO CONPOTHBIICHUS TeTUIoNepejade, yKa3aHHbIE B TA0JHIIE, JOIMyCKAETCsl IPUMEHSTh
B Ka4yeCTBE pPACUETHBIX NPH OTCYTCTBHUHM 3THX 3HAUECHMH B CTaHAApTaX WIM TEXHUYECKMX YCIOBHMAX Ha
KOHCTPYKLIMHU WM HE OATBEPKICHHBIX pe3yabTaTaMU UCIIBITAaHHUH.

2 K MATKMM CeNeKTHBHBIM IOKPBITUSIM CTEKJIa OTHOCST MOKPBITUS C TemIoBoi smuccuer menee 0,15,
tBepabM (K-crekio) - 0,15 u Gonee.

3 3HayeHus MPUBEICHHOIO CONPOTHUBIIECHUS TEIUIONepenade 3aloJHEHUIH CBETOBBIX MPOEMOB JaHBI LIS
CllyyaeB, KOrJja OTHOIIIEHHE IO OCTEKICHHUS K IUIONAaAN 3all0JHEHHs CBETOBOro npoemMa pasHo 0,75.

4 3HaueHus U1 OKOH CO CTEKJIONaKeTaMU IPUBEICHBI:

- JUTSI IEpEBSHHBIX OKOH INPH LUIMPHHE TeperieTa 78 Mum;

- U1t KoHCTpyKiuit okoH B [IBX nmepemerax mupunoit 60 MM ¢ TpeMst BO3AYLIHBIMU KaMepaMH.

ITpu npumenennu I[IBX nmepemseroB mmpuHoi 70 MM M C ISATBIO BO3AYIIHBIMH KaMepaMM NPHBEICHHOE
COTIPOTHUBJIEHHE Terulonepenade ysenuausaercs Ha 0,03 m2-°C/Br;

- JUISl QTFOMMHHUEBBIX OKOH 3HAUY€HMs TPUBEICHBI I NEPEIIeTOB C TEPMUYECKUMHU BCTaBKaMH.

MNPUJIOXKEHUE M
(obs3aTenpHOE)

METOJAUKA ONPEJEJEHUS IPUBEJEHHOI'O COITPOTHUBJIEHU S
TEIIVIOIIEPEJTAYE OI'PAXKJAIOIIUX KOHCTPYKIIMHU HA OCHOBE
PACUYETA TEMIIEPATYPHBIX ITOJIEH

M.1 Orpaxnaroniyro KOHCTPYKIIMIO pa30MBAaIOT HAa pacueTHbIEe (IByXMEpHBIC WU
TpeXMEpHbIE B OTHOIICHUU paclpeeICHUs TEMIIEPaTyp) y4aCTKH.

M.2 TIpu omnpe/elneHNN TPUBEICHHOTO CONPOTHBRICHUS Teronepeaade Ro', M?-°C/BT, no
JaHHBIM pacyeTa Ha nepcoHaidbHOM KommbtoTepe (IIK) cranmonapHoro aByxmepHOTO
TEMIIEPaTYPHOT'O MOJIS Pa3InYaroT Ba CIydas:

a) uccienyemas 00JacTh, BbIACICHHAS ISl pacueTa TEeMIIEpaTypHOIO MOJIsl, MPEACTaBIsSET
co0oil (parMeHT orpaxaaroouell KOHCTPYKUUHU, JUIsI KOTOPOTO HAJJIEKHUT OINpEeAeTUTh
BenuuHy Ro';

0) uccienyemas o0IacTh, Ui KOTOPOI pacCUUTHIBACTCS TEMIIEPATYPHOE I0JIe, MEHBIIIE I10
pasMepy, 4eM aHaIH3UupyeMblid (hparMeHT OrpaXkAaronieid KOHCTPYKIUH.

B niepBoM ciydae uckomast BenuunHa Ro" BeIumcIiseTcs mo popmysie

Ro" = (tint - text) L/ZQ, (Ml)

rie >Q - cymMMa TEIUIOBBIX MOTOKOB, MEPECEKAIONIUX HCCIeAyeMylo obnacTb, Br/m?,
olpeieNIeHHas B pe3yibTaTe pacueTa TeMIepaTypHOTro MoJis;

tint ¥ text - COOTBETCTBEHHO TEMIIEpaTypa BHYTPEHHETO U HApyKHOT0 Bo3ayxa, °C;

L - NpoTs’KEeHHOCTh UCCIeayeMOit 00acTH, M.

Bo BTOpoM ciyuae Ro" onpenesitor mo popmyre

Ro' = (tint - text)L/[ZQ + (tint 'text) Lcon/Rocon], (MZ)

rze Lcon - MPOTSHKEHHOCTh, M, OJTHOPOJHOM YacTH (pparMeHTa OrpakJarouieil KOHCTPYKIHMH,
OTCEUYEHHOM! OT UccieyeMoil 001acTH B X0/Ie OArOTOBKHU JIaHHBIX K pacyeTy TeMIlepaTypHOTro
TOJIS;

Ro™" - conpoTHBIIEHHE TEMIONepeiaue 0JHOPOIHOM orpaskaaronieil KoHCTpyKiuH, M2-°C/BT.
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M.3 Ilpu pacdere IByXMEpPHOTO TEMIIEPATYPHOTO MOJISI BRLIOPAHHBIN y4aCTOK BEIYEPUHBAIOT
B OIpEEICHHOM MacIiTabe ¥ Ha OCHOBAHMH YEpPTEKa COCTABIISIIOT CXEMY pacueTa, ynpolas
ee U1 ynoOcTBa pa3OueHus Ha ydacTku u 0yoku. [Ipu sToMm:

a) 3aMEHSIOT CIIOKHBIE KOH(HUTYypaluu y4acTKOB, HampuMep KPHUBOJUHEHHBIE, Ooiiee
MPOCTBIMH, €CITH 3Ta KOH(UTyparysi UMEeT HE3HAYUTEIHHOE BIUSHUE B TEINIOTEXHUYECKOM
OTHOIICHHH;

0) HAHOCST Ha YEPTEXK I'PAaHUIIBI 00JACTH MCCICIOBAHUSA M OCH KOOPIUHAT (X, y WiH I, Z).
Beigenstor ydacTKM € Pa3IMYHBIMH  TEIUIONPOBOJHOCTSMHU ¥ YKa3bIBAIOT — YCJIIOBHS
TeriooOMeHa Ha rpaHunax. [IpocTaBisioT Bce HEOOX0IMMBIE Pa3MEpPHI;

B) pacwICHSIOT 00JacTh HMCCIEAOBAaHHS HA 3JEMEHTApHBbIC OJIOKH, BBIACISAS OTICIBHO
YYaCTKH C Pa3IMYHBIMU KOA(PPUIIUESHTAMH TETUIOPOBOIHOCTH. BhruepunBaroT B Macmirade
CXEMY pacUJICHEHHUsI UCCIIETYeMON 00IaCTH U IPOCTABIISIFOT pa3Mephl BCeX OJIOKOB;

') BBIYEPUMBAIOT 00JIACTh MCCIEAOBAHUS B YCIOBHOW CUCTEME KOOpJUHAT X, , KOrJa BCe
OJIOKM TIPUHUMAIOTCS OJTHOTO W TOTO K€ pa3Mmepa. [IpoCTaBISIOT KOOPIWHATHI BEPIITUH
MTOJINTOHOB, OTPAaHUYHMBAIOIINX YYACTKHA OOJACTH C Pa3IMYHBIMH TEIIOMPOBOTHOCTIMHU, H
KOOPJIMHATHl BEPITUH MHOTOYI'OJILHUKOB, OOpPa3yIONIMX TPAaHUIBI UCCIICTyeMOH 00JacTu.
HymepyroT ydacTKu ¥ TpaHUIlBI HCCISTYeMOU 00IacTH | MOAMUCHIBAIOT BEPIITHUHBI 00IacTeit
TEIIONPOBOTHOCTEH, TeMIIepaTyp (MU TETUIOBBIX TOTOKOB) Ha TPAHUIIAX WIIH OKPYXKAIOIIETO
BO3/1yXa U KOY(PPUIIMEHTOB TEIJIO0TIAYH;

J) TIOJB3YSICh JBYMS YEPTE)KAMH, BBITIOJIHEHHBIMH IO «B» M «I», W PYKOBOJCTBYSCH
cTaHAapTHON (OOBIYHOM) TMOCIIENOBATEILHOCTHIO PACIOJIOKEHHUS, COCTABJISIIOT KOMILJIEKT
YHCJIEHHBIX 3HAUeHWH NCXOTHBIX JAaHHBIX JUId BBoAa B [1K.

Ilpumep pacuema 1

TpeOyercst ompeneauTs NPHUBEACHHOE COMPOTHUBIICHHE TEIUIONEpenade TPEeXCIOWHON
METAJUIMYECKON CTEHOBOM MaHE U U3 JIUCTOBBIX MATEPHAIIOB.

Hcxoannie 1aHHbIE

1. KoHcTpykius nmaHenu n3oOpakeHa Ha pucyHke M.l. OHa COCTOUT U3 JABYX CTalbHBIX
poGUIUPOBAHHBIX JIUCTOB C KodhdumuenTom TteruonpoBogHoctd 58 Bt/(M-°C), mexmy
KOTOPBIMH pa3MelleHsl MHHepanoBaTHEIe IUHTH «PokBym» mnotHOCTEIO 200 Kr/™M° ¢
ko3 dumentom teruonpoBogHocTH 0,05 B1/(M-°C). JIMCTBI COCNUHSIIOTCS MEXIY COOOM
CTaJIbHBIMU MpodunsiMu uyepe3 OakeIn3upoBaHHbIE (paHepHbIE MPOKIAAKH TOJIIIMHON 8 MM C
ko3 durmentom Teronpooanoctu 0,81 B1/(m-°C).

2. B pacuete npuHATHI CAEAYIOLUIUE YCIOBUS HA CTOPOHAX OTPaXKICHHUS:

CHAPYXH - text = -30 °C 1 0lext = 23 B1/(M%-°C);

BHYTPH - tint = 20 °C u aint = 8,7 B1/(M?-°C).

IMopsimok pacuera

Ha npouecc Temmnonepenaun B paccMaTpuBaeMoOil KOHCTPYKIIMU OKa3bIBAIOT CYIIECTBEHHOE
BIUSHUE CTAIbHBIE MPO(UIM, COeTUHSIOMUE TPO(UINPOBAHHBIE JHUCTHl OOLIMBKU JPYr C
JIpyrom U oOpasyrolire Tak Ha3bIBaeéMble MOCTHKH X0J10/1a. 1115 pa3pbiBa STHX MOCTHUKOB X0JI0a
npoduiIu MPUCOSAUHEHBI K JIMCTaM 4Yepe3 (haHepHBbIe MPOKIAIKH. YYacTOK KOHCTPYKIIMU C
pebpoM noceperiHe BO3MOKHO BBIICIIUTH U pacyeTa TeMIIepaTypHOro MOJIs.

TemneparypHoe noje paccMaTpUBAEMOIO y4dacTKa IABYXMEPHO, TaK KaK PacIpelecHHE
TEMIIEPaTypbl BO BCEX IUIOCKOCTAX, NapajuIEIbHBIX IUIOCKOCTH IIONEPEYHOTO CEYECHHUS
KOHCTPYKIUH, 0IMHaKoBO. [Ipoduiau B OCHOBHOMN 4acTH HaXoJATCs Ha PacCTOSHUM 2 M OJMH
OT JpYyroro, MO3TOMY IPH pacyeTe MOXHO YYeCTb OChb CHMMETPUHM IIOCPEAMHE 3TOrO
paccTOsHHUA.

Hccnenyemas oOmacth (pUCyHOK M.1) uMeeT (GopMy HpSMOYTrOJbHUKA, JIBE CTOPOHBI
KOTOPOTO SIBJISIFOTCS €CTECTBEHHBIMU I'PAHMIIAMU OTPa)KJAIOLIEN KOHCTPYKIMH, HA KOTOPBIX
3aJal0TCs  YCIIOBUSl TEIJIOOOMEHA C OKpYXKalolleW cpeloil, a OocCTalbHBIE JABE - OCAMHU
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CUMMCTPUH, HA KOTOPBIX BO3MOKHO 3aJaBaThb YCJIIOBUSA IMOJTHOM TCIIJIOU30JIA01HU, T.C. TEILIOBOM

MOTOK B HarpasieHuu ocu OX, paBHbIN HYJIIO.
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2000

1 - MUHepanoBaTHbIE IUIUTHI, 2 - TPOPUINPOBAHHBIE CTalbHbIC TPOduiHn, 3 - cTalbHbIe poduiu, 4 -

(haHepHBIE IPOKIIAAKU

Pucynok M.1 - KoHCTpyKIIUS TPEXCIOWHON MaHEIU U3 JTUCTOBBIX MAaTEPUANIOB U YEPTEXK
ucciueayeMon o01actu

Hccnenyemas o0macTh AJ1s pacyeTa coriacHo M.3 Obula pacuieHeHa Ha 1215 aneMeHTapHbIX
OJIOKOB C HEpaBHOMEPHBIMU UHTEPBaJIaMH.
B pesynbpraTe pacuera qByxMepHOro reMieparypHoro noJsis Ha I1K nosryuen ocpenHeHHBI
TEIJIOBOM NOTOK, NPOXOISIINNA YEPe3 paCCUNTAHHBIM Y4aCTOK OTpaKkJarollel KOHCTPYKIIMH,
paBHbIii Q = 32,66 Br. [l1011a/16 pacCYUTaHHOTO yYacTKa cocTaBiseT A = 2 M2,
[TpuBeeHHOE COMPOTHBIICHUE TEILIONEpeIaue PACCUMTAHHOTO (parmenTa o dhopmysie (M.1)

o = (20 + 30)(2/32,66) = 3,06 m>-°C/Br.
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I[JISI CpaBHCHHA COIIPOTHUBJICHUC TCILIONCPCAAYC BHC TCIIOMIPOBOAHOIO BKIIOYCHUA,
ompezeneHHoe mo Gopmye (8), paBHO

Ro = 1/23 +0,0008/58 + 0,17/0,05 + 0,0008/58 + 1/8,7 = 3,56 m?-°C/Br.

Temmneparypa BHYTpEHHEH MOBEPXHOCTH B 30HE TEIUIOMPOBOIHOTO BKIIOUEHHS 110 PAacUeTy
Ha [1K pasna 9,85 °C. IIpoBepum Ha yciioBue BoinajaeHus: KouaeHcara npu tine = 20 °C u @Qint =
55 %. CormacHo npwiIoxkeHWI0 P Temmeparypa Toukd pockl tg = 10,7 °C, uyto BbIIIE
TeMIepaTypbl TOBEPXHOCTH IO TEIUIOTPOBOAHOMY BKIIIOUYEHHUIO, CIIEOBATEIBHO, IIPH
pacyeTHO Temmeparype HapyxHoro Bosayxa -30 °C Oyaer BhINaJCHHE KOHACHCATA H
KOHCTPYKLUSI HY)KJaeTcs B T0pabOTKe.

PacuerHast temmeparypa Hapy)KHOTO BO3AyXa, NHpU KOTOpPOH HE OyAeT BBIIaICHHUS
KOHJICHCATa, CIIEAYET OTPEAeITh 1o hopmyre

Voxt = tint = [(tint - toxt)/(tint ~T'ind)]tint - ta) = 20 - [(20 + 30)/(20 - 9,85)](20 - 10,7) = - 25,8 °C.

M.4 TIpu mOATOTOBKE K PEIICHHUIO 33/1a4 O CTAIHOHAPHOM TPEXMEPHOM TEMITEPaTypHOM
T10JIC BBITIOTHSIOT CJICIYIONTUH aJlfOPUTM:

a) BRIOUpAIOT TPEOYEMBIil IJIs1 pacdeTa yuacTOK OTpaXkJarolieil KOHCTPYKIIMHU, TPEXMEPHBIN
B OTHOIICHUM pACIpENEICHUs TeMIepaTyp. BeluepuuBaroT B MacmTabe TpU TPOESKIIUU
OTpaXIAIOIICH KOHCTPYKIIUU U TIPOCTABIISIFOT BCE pPa3Mephl;

0) COCTaBIAIOT cXeMy pacuera (pPUCYHOK M.2), BbIYEpUHMBAsT B AKCOHOMETPHYECKOM
MIPOCKIIMH U OTPEJICIICHHOM MaciTabe U3ydaeMyr0 4acTh OTpakaaromieil KoncTpykiuu. [Ipu
3TOM CJIOXKHBIE KOH(QUTYpAllMd YYaCTKOB 3aMEHSIOT 0oJiee TPOCTBIMH, COCTOSIIUMH W3
napawtenenuneoB. Ilpum  Takoit 3ameHe HEOOXOJWMO  YYMTHIBATh  BJMSIONIAE B
TEIUIOTEXHHYECKOM OTHOIIICHUH JICTATH KOHCTPYKIIMU. HaHOCAT Ha 4epTek TpaHuIlbl 00JacTH
UCCIIEIOBAaHUSI U OCH KOOPIMHAT, BBIACISIOT B BUJE MapAIIICIENUIEIOB YYaCTKU C
Pa3IMYHBIMU TEIUIOMPOBOIHOCTAMHM, YKa3bIBAlOT YCIOBUS TEIUIOOOMEHAa Ha TpaHUIaX u
MIPOCTABJISIOT BCE Pa3MEpHI;

B) pacwJIEHSIOT 00JIaCTh UCCIEeI0BAHUS Ha 3JIeMEHTapHbIE MapaslieenuIe (bl TNIOCKOCTSIMH,
napajuieTbHbIMH  KoopAuHATHRIM TiockocTsiM XOY, ZOY, YOZ (pucyHok M.2), BbIAESS
OTIIENbHO YYAaCTKH C PA3IMYHOM TEIUIOMPOBOJHOCTHIO, BHIYEPUMBAIOT B MacuiTabe cxemy
pacusjieHeHHs] HcclaeayeMoi 00acTu Ha 3JeMEeHTapHble MapajuleNenuneibl U MPOCTaBIsAIOT
pa3Mepsl;

I') BBIUEPUMBAIOT TPU MPOEKIMH OOJACTU HCCIEAO0BAHUS Ha KOOPAWHATHBIC IIOCKOCTU B
ycnoBHO# cucreme koopauHaT X', Y', Z', moyib3ysick cXeMaMH, BBIIIOJIHEHHBIMU COTJIACHO «0»
u «B». Korna Bce anemMeHTapHbIe apajiesienure bl IPUHUMAIOTCS OAHOTO U TOTO JKe pa3mepa,
MPOCTABISIOT KOOPAMHATHI BEPIIMH MPOEKUUH MapauleNenune/oB, OrpPaHUYHBAIOIINX
ydyacTKu o0O0JacTh C pPa3IUYHBIMU TEIJIONPOBOJHOCTSAMHU, U MPOEKIHH IUIOCKOCTEH,
o0pa3yomux TPaHUIBI uccieyeMon obnacTu. [ToanuceiBatoT BEJTUYHUHBI
TEIUIONPOBOJHOCTEH, TeMIepaTypy Ha TpaHUIAX WM OKPYKaIoIIero BO3AyXa U
KO3 PHUITMEHTHI TEIIOOTIaYH;

1) COCTaBIISIIOT KOMILIEKT MCXOIHBIX IAHHBIX, MTOJIb3YSCh CXEMaMU «0», «B», «I'», IS BBOJIA
B [IK.

Ilpumep pacuema 2

OnpenennuTte NPUBEAEHHOE CONIPOTUBIIEHUE TEIUIONEPEAAYE MTAHEIN COBMEIIEHHOM KPBIIIIH,
BBITIOJTHEHHON U3 PEOPUCTHIX KeIe300€TOHHBIX 000JI0YEK.

HcxoaHble JaHHbIE

1. KoHCTpyKIMs TaHEeTu COBMELIEHHOM KpbIln (pucyHok M.2) pasmepoMm 3180x3480x270
MM TMpEACTaBIseT B CEUCHHHM TPEXCIOWHYI0 000m0uky. HapyxkHbIi W BHYTpEeHHUH cjou
tommuHor 50 u 60 MM wu3 kene3obeToHa ¢ koddduumentom TtemnonpoBogHocTu 2,04
B1/(M-°C). CpenHuii TEMIOW3OIALMOHHBIA CIOW U3 TICHOMOJHUCTUPOIBHBIX IUTHT C



koapduuuentom Tertonpoognoctu 0,05

Br/(M-°C).
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Kaxmas wu3 o00o0Ji04ek wuMeer

napajuieNibHble OJIUH Apyromy Ha pacctostauur 700 MM pedpa mo 60 u 40 MM, TOXOSIIHE 10
CepeIMHbBI TSILIOU30JSIIIUOHHOTO CJ0s1. PeOpa 00010UeK B3aMMHO MEPIICHAUKYIISIPHBI U, TAKUM
o0Opa3om, Kaxp0e pedpo 0aHOH 000IOUKHU TPUMBIKAET K peOpy APYroi 000JI0YKH Ha IJIOMAAKE

60x40 M.

2. B pacuere NpUHSTHI CIIEAYIONIME YCIOBHSI HA MOBEPXHOCTSIX OTPaXKICHHS
CHAPYXKH - text = 40 °C 1 Olext = 23 B1/(M%-°C);
BHYTPH - tint = 21 °C 1 atint = 8,7 B1/(M%-°C).
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Pucynox M.2 - KoHCTpyKIusl TaHENIM COBMEIIEHHOM KPBIIIU (@) U cXeMa pacyera
KOHCTPYKIIMHU TIaHENIM COBMEIIEHHOH KpbIlu (6)

IHopsanok pacyera

HpOHCCC TCIUIONCpEaAaIn Takoi or paxc;laromei/'l KOHCTPYKIOUHU TPECXMEPCH, TaK Kak

pacnpeneneHue

TeMIepaTyp

ONpCACIACTCA HC

TOJBKO

IIOTOKaMH

TCIIJIOTHI,
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NEPIEHANKYISPHBIMH TUIOCKOCTH OTPaXKJCHUS, HO U MOTOKAMHU TEIUIOTHI B €0 IUIOCKOCTH.
[Tone TemmepaTyp CHMMMETPHYHO OTHOCHTEIBHO KOOPAMHATHBIX IUIOCKOCTEH, MOSTOMY ISt
pacuera BO3MOXHO BBIpE3aTh HCCIEAYyeMYyl0 00JacTh KOHCTPYKIMH —TUIOCKOCTSIMH,
napauieIbHBIMU KOOPAMHATHBIM (Ha pUcyHKe M.2, a nomeueno OykBamu ADBC). Ha pucynke
M.2, 6 TIpeICTaBIIEHO aKCOHOMETPUYECKOE N300pakeHNe ITOI YacTH KOHCTPYKLHUHU. Y CIIOBHS
temmoooMena: Ha ItockocTax AODD, CC0O4, BBDD, CCBMB TteminoBble IOTOKH,
neprneHauKyisipapie ocsim koopauHat OX u QY, paBubl Hymo; Ha miockocTsx ACBD u
OC B D ’B03MOXKHO 33J1aTh TPAaHHYHBIC YCIOBHUS BTOPOTO POJIA:

- s mnockocTd ACBD text = - 40 °C 1 dlext = 23 B1/(M?-°C);

- anist ockoctd OC B D “ting = 21 °C u atine = 8,7 B1/(M%-°C).

CornacHO MPUHATON METOMKE pacyeTa TPEXMEPHOTO TEMIIEPATYPHOTO IMOJIS UCCIIeayeMast
obyacTh pacusieHsieTcss Ha 3528 3reMEeHTapHBIX MapajuIeNieuIeoB. PacyeT BBITIOHIETCS HA
ITK. B pe3ynbTare pacueTa mojayyaeM OCpeTHEHHbBIN TertoBoi motok Q = 3,215 Br. [Tnomans
paccunrtanHoro ¢pparmenta 4 = 0,37-0,38 = 0,1406 m>.

[IpuBeneHHOE COMPOTHBIICHUE TEIUIONEpeaue PacCUYMTaHHOTO YJacTKa W BCEH MaHEIH
omnpenensiercs mo Gopmyie (M.1)

o' = [(21 +40)0,1406]/3,215 = 2,668 M%-°C/Br.
MNPUJIOXKEHUE H
(pexomeHayemMoe)

IPUMEPHI PACYETA KO®®UIIMEHTA TEIVIOTEXHUYECKOM
OJTHOPOJHOCTH OT'PAKIAIOIIMNX KOHCTPYKIIUHI IO TABJIUYHBIM
3HAYEHUAM
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@ = NANAMCTD CTCPXKHA
Pucynok H.I - CxeMbl TEIUIONPOBOJHBIX BKIOUEHUH B OrPaXKIAIONINX KOHCTPYKIIMSAX

H.1 PACYET KO3®®PUIMEHTA TEIUVIOTEXHUYECKOM OJTHOPOJHOCTH r
11O ®OPMVIJIE (12) HACTOAIIEI'O CBOJA ITPABUJI

Ta6auma H.1 - Onpenenenune kodpdunuenta k;

Cxema TemIonpoBOIHOTO " Kosddurment ki mpu a/d (pucyrok H. 1)
BKJIIOUEHHS 110 pucyHKy H.1 m 0,1 0,2 0,4 0,6 0,8 1 1,5 2
I 2 1,02 | 1,01 | 1,01 | 1,01 1 1 1 1
5 1,16 | 1,11 | 1,07 | 1,05 | 1,04 | 1,03 | 1,02 | 1,01
10 133 [ 1,25 | 1,15 1,1 1,08 | 1,06 [ 1,04 | 1,03
30 163 | 1,47 | 1,27 | 1,18 | 1,24 | 1,11 | 1,07 | 1,05
1 10 - 40 2,65 | 2,2 1,77 1,6 1,55 - - -
i 0,25 2 1,02 ( 1,01 | 1,01 | 1,01 | 1,01 | 1,01 | 1,01 1
ITpu /8 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
30 121 | 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
5 128 [ 1,21 | 1,13 | 1,09 | 1,07 | 1,06 | 1,04 | 1,03
10 142 | 1,34 | 122 | 1,14 | 1,11 | 1,09 | 1,07 | 1,05
30 1,62 [ 1,49 1,3 119 | 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
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Cxema TerIonpoBOIHOTO W Kosddunment ki npu a/d (pucynok H.1)

BKJIFOYCHHSI 110 pucyHKy H.1 " 0,1 0,2 0,4 0,6 0,8 1 1,5 2
5 1,25 1,2 1,14 1,1 1,08 | 1,07 | 1,05 | 1,03
10 153 | 1,42 | 125 | 1,16 | 1,12 | 1,11 | 1,08 | 1,05
30 185 | 165 | 138 | 124 | 1,18 | 1,15 | 1,11 | 1,08

IV Ipu c/d 0,25 2 103 | 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 2 107 | 1,05 | 104 | 1,08 | 1,02 | 1,02 | 1,01 | 1,01
5 1,32 | 1,25 | 1,17 | 1,13 1,1 1,08 | 1,06 | 1,04
10 154 | 1,42 | 127 | 1,19 | 1,14 | 1,12 | 1,09 | 1,06
30 1,79 | 161 | 138 | 126 | 1,19 | 1,16 | 1,12 | 1,08
0,75 2 107 | 1,05 ] 104 | 1,03 | 1,02 | 1,02 | 1,01 | 1,01
5 1,36 | 1,28 | 1,18 | 1,14 | 1,11 | 1,09 | 1,07 | 1,05
10 164 | 151 | 133 | 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

[Ipumeuanue - OO03HAUYEHMs IPUHATHI 1O prucyHKy H.1.

Ilpumep pacuema

Onpenenuth MPHUBEIEHHOE COMPOTHBIIEHUE TeIUIoNepeaaye MaHean ¢ 3(PPeKTUBHBIM
yTemauTesneM (IEHOMOIUCTUPOI) U CTAIbHBIMA OOLIMBKAMH MTPOMBIIIIJIEHHOTO 3/IaHUSI.

Hcxoaupie JaHHbIE

Pa3zmep nanenu 6x2 M. KOHCTpYKTUBHBIE U TEIUIOTEXHUYECKUE XAPAKTEPUCTUKHY TTAHENH:

TOJIIUHA CTabHBIX 00mmMBOK 0,001 M, KO3(h(UIIMEHT TEIUIONPOBOJHOCTH Am = 58
Bt/(Mm-°C);

TOJIIIIMHA MTEHOTIOJMCTHPOIBHOTO yrermTess 0,2 M, KOOQPHUIIMEHT TEIUIONPOBOAHOCTH A =
0,04 Bt/(m-°C).

OTOOpTOBKAa JUCTOBOTO MaTepHalia BAOJb IMPOTSDKEHHBIX CTOPOH TMAHENTH MPHUBOIUT K
00pa3oBaHMIO TEIJIONPOBOAHOTO BKItOUeHUs Tuma 16 (prucyHOK H.1), UMEIOIIETO MUPUHY a =
0,002 m.

IHopsinok pacuera
ComnpoTHBICHUS TEIUIONepenaue BAAIM OT BKIIOYCHHS Ro*"
BKJIIOUEHUIO Ro':
Ro®" = 1/8,7 + 2-(0,001/58) + 0,2/0,04 + 1/23 = 5,16 M%.°C/Br;
o = 1/8,7 +(2:0,001 + 0,2)/58 + 1/23 = 0,162 M?-°C/Br.
3HaveHue O0e3pa3MepHOro mapamMmeTpa TeIIONPOBOAHOTO BKIFOUSHHUS 10 Tadmuie H.2
aim/dA = 0,002-58/(0,2-0,04) = 14,5.
[To Tabnuiie H.2 M0 UHTEPIOJISIMH ONIPEISIIIEM BEIMYUHY
v =0,43 + [(0,665 - 0,43)4,5]/10 = 0,536.
Koaddunuent ki mo dpopmyne (13)
ki =1+ 0,536-0,22/(0,04-0,002-5,16) = 52,94.
KoaddumueHT TermnoreXxHuIecKoi 0THOPOTHOCTH MaHelu 1o Gpopmyre (12)
r=21/{1+[5,16/(12-0,162)]0,002-6-52,94} = 0,372.
[TpuBeneHHOE COMPOTHBIICHUE TeIUIoNepenaye 1mo Gopmyre (11)

o' =0,372:5,16 = 1,92 M*-°C/Br.

U 110 TCIUIOIIPOBOIAHOMY
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H.2 PACUET KOD®®UIMEHTA TEILIOTEXHUYECKOI OJJHOPOJHOCTH r
O ®OPMYV.IE (14) HACTOSIILIET'O CBOJIA ITIPABUI

Ilpumep pacuema

OmpenenuTh NPUBEICHHOE COMPOTHBICHUE Teruionepenade Ro'  0JHOMOIYIBHOI
TPEXCIOWHON ’Kel1e300€TOHHOM MaHeaM Ha THOKMX CBS3SIX C OKOHHBIM IIPOEMOM
KPYITHOIIaHEIBHOTO XHoro foma cepun 111-133.

Hcxoanble JaHHbIE

[Tanens TonmuHOoM 300 MM COAEPKUT HApYKHBIM M BHYTPEHHUH KeJIe300€TOHHBIE CIIOH,
KOTOpbIE COEIMHEHBl MEXay co0O0l JAByMs NOJBECKaMHM (B IIPOCTEHKaXx), IOIKOCOM,
pacrloJIO)KEHHbIM B HIDKHEW 30HE IIOJIOKOHHOIO YydacTka, M pacnopkamu: 10 - vy
TOPU30HTAIBHBIX CTHIKOB U 2 - B 30HE OKOHHOTO OTKOCa (PUCYHOK H.2).

B tabnuue H.4 npuBeeHbl pacyeTHbBIE TapaMeTPhl MAHEIH.

B 30He moaBecok u neTenh BHYTPEHHUM OCTOHHBIN CIIOM MMEET YTOJIIEHHUS, 3aMEHSIOIINE
4acThb CJIO0SI YTEIIUTENS.

Ta6nuna H.2 - Onpenenenue kodppuuuenrta y

Cxema TerIonpoBOIHOrO 3uauenus Ko3dbunuenTa y mpu aim/dM (o pucynky H.1)
BKJIIOYEHUs 110 pucyHky H.1 0,25 0,5 1 2 5 10 20 50 150
I 0,024 | 0,041 | 0,066 | 0,093 | 0,121 | 0,137 | 0,147 | 0,155 | 0,19
116 - - - 0,09 | 0,231 [ 0,43 | 0,665 | 1,254 | 2,491
i 0,25 0,016 | 0,02 | 0,023 | 0,026 | 0,028 | 0,029 [ 0,03 | 0,03 | 0,031
Ipu c/d 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
v 0,25 0,015 | 0,02 | 0,024 | 0,026 | 0,029 | 0,031 | 0,033 | 0,039 | 0,048
Ipu ¢/d 0,5 0,037 | 0,056 | 0,076 [ 0,09 | 0,103 | 0,12 | 0,128 | 0,136 | 0,15
0,75 0,041 | 0,067 | 0,01 | 0,23 | 0,16 | 0,176 | 0,188 | 0,205 | 0,22
Ta6auma H.3 - Onpenenenne kodpdunuenta BiaussHus fi
Bun TEEJJII}%TII:{?;HHOFO Koaddunment Bnusiaus fi
Bes mpimbikars C npuMBIKaHHEM BHYTPEHHHUX orpan(ne}vmﬁ
CreIKH . C pebpaMu TONIIUHON, MM
BHYTPCHHHUX OIPakJCHHIT Bes3 pedep 0 20
Rem/Ri™:
1 u Gosee 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 pedep ¢ peOpawn TOMWHOM, MM:
10 20
OF'/dw':
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
Ry/R¢*":
0,9 0,02 - -
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Bun TerionpoBoaHoOro

Koadpunumenr snusiaums fi

BKJIIOUCHHUS
C npuMbIKaHHEM BHYTPEHHHX OTpasKJCHUN
bes npumMbIkaHus v
Creikn N C pebpaMu TONIIMHONW, MM
BHYTPEHHUX OIpaXJICHUM Be3 pedep 10 | 20
0,8 0,12 -
0,7 0,28 -
0,6 0,51 -
0,5 0,78 -
I'nbkue cBs3M AUaMETPOM, 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 -

IlpumeuaHnus

1 B Tabmuue npusenensl R, Rem, Ry - Tepmuueckue conpotupienus, m?> °C/BT, COOTBETCTBEHHO MaHENH
BHE TEIJIONPOBOIHOIO BKIIFOUEHUS, CThIKA, YTOJIIEHHUS] BHYTPEHHET 0 JKeJIe300€TOHHOT'O CII0, ONpe/IeiIsieMbIe MO
dopmyre (8); &' u Sw' - paccTOSHHMSA, M, OT TPOIOIBHON OCH OKOHHOW KOPOOKHM 710 ee Kpas U J0 BHYTpEHHEH

TMOBEPXHOCTH MAHCIIHN.

2 TTpomexxyToUHbIC 3HAUEHUSI CIIEAYET ONPENEISNTh HHTEPIOJSIUEH.
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Pucynok H.2 - KOHCTpYKIMS TPEXCIOMHOM MaHeIN Ha THOKUX CBS3X

Tabauuma H4
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1 - pacnopkuy; 2 - netiisi; 3 - noBecku; 4 - OETOHHBIE yTOMIIEHUs (6 = 75 MM BHYTPEHHET0 KeJIe300€TOHHOTO
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TommyHa cosi, MM
Marepuan ciost Po, A5, Bnamm ot B 30HC TOPHU30HTAIBHBIHN |BEpTUKAIBLHBII
kr/M3|Br/(M-°C) . [monBeckn p p
BKJTFOUEHUI CTBIK CTBIK
1 TIETIIN

Hapyxusiii sxenezoberonnsiii corr (2500 2,04 65 65 65 65
Teruton30IIsIInOHHBIA cIIon -| 40 0,05 135 60 - -
TIEHOMOIUCTHPOI
MuHepaoBaTHBIC BKJIA IBIIIH 150 | 0,075 - - 135 60
Buyrpennnii xxene3oberonnsiii cinoit (2500 2,04 100 175 100 175

IHopsaok pacuera

KOHCTPYKIII/IFI OrpaXKACHUA COACPKUT CIACAYIONME TCIIOMPOBOJHBIC BKIHOUCHUA!
TOPU30HTAJIBHBIC W BCEPTUKAJIBHBIC CTBIKM, OKOHHBIC OTKOCBHI, YTOJIIICHHWA BHYTPCHHECTO
XKeJ1e300€TOHHOTO CJIOSI U THOKKE CBSI3U (ITOABECKH, MTOJKOC, PACIIOPKH).

HH?I ONpCACIICHUA KOB(b(bI/IHI/IeHTa BJIMAHUA OTACIIBHBIX TCIIOMPOBOAHBIX BKJITIOUECHHUH
MpeABapUTENIbHO paccuuTaeM 1o (opmysne (7) TEpPMUUYECKHE COMPOTHUBIICHUS OTAEITBHBIX

YYaCTKOB TaHEJH:
B 30HE YTOJIIIEHUS] BHYTPEHHETO KeJIe300€TOHHOTO CII0sI

Ry = 0,175/2,04 + 0,06/0,042 + 0,065/2,04 = 1,546 M2-°C/Br;
10 TOPU30HTAIBHOMY CTBIKY
Rjnd = 0,1/2,04 + 0,135/0,047 + 0,065/2,04 = = 2,95 M2.°C/Br;
10 BEPTUKAIIBHOMY CTBIKY
Rjn' = 0,175/2,04 + 0,06/0,047 + 0,065/2,04 = 1,394 m?-°C/Br;
TEPMHYECKOE CONPOTUBIICHUE ITAHEIH BAAIH OT TEIJIONPOBOIHBIX BKIOYCHHUN
R = 0,1/2,04 + 0,135/0,042 + 0,065/2,04 = 3,295 m?-°C/Br.
VY CII0BHOE CONMPOTUBIICHHUE TEIUIONEPEIadye BAAIH OT TEIJIONPOBOJHBIX BKIOYCHUN
Ro®™" = 1/8,7 + 3,295 + 1/23 = 3,453 m?-°C/Br.

Tak kak ITaHejlb UMEET BCPTHUKAJIBHYKO OChb CUMMCETPHH, TO OMNPCACICHUEC IOCICAYIOIMIUX
BCJIMYHH OCYHICCTBIACM JIA IIOJTOBHWHBI ITAHCIIN.
Or[pez[eJmM iomaab IOJIOBUHBI ITAHCIIN 0e3 yd€Ta 1mpoeMa OKHa

A0=0,5(2,82,7-1,481,51) = 2,66 M>.

Tonmuna nmanenu dw = 0,3 M.
Omnpeaenum IUIOMAAb 30H BIUsSHUS A 1 Kodhduipent fi 11 kaxmaoro TEmIonpoBoaHOTO

BKIIFOUCHMU ITAHCIIHN .
IJI1 TOPHU30HTAJIbHOI'O CTBIKA

Rin9/R¢*" = 2,95/3,295 = 0,895.
ITo Tabmure H.3 fi=0,1. Ilnomaas 30861 BausHUS 110 Gopmyie (15)
Ai=0,3-2-1,25=0,75 M%;
U1l BEPTUKAIBHOTO CThIKA
Rin'/R¢®°" = 1,394/3,295 = 0,423.
ITo tabnuue H.3 fi = 0,375. Tlnomaae 30HbI BIusHUS 110 hopmysie (15)
Ai=0,32,8=0,84 Mm%
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JUTs OKOHHBIX OTKOCOB TipH OF' = 0,065 M u 6w’ = 0,18 ™, o Tabmuie H.3 fi = 0,374. [Tnomians
30HBI BJIUSHUS TIOJIOBUHBI OKOHHOTO TIPOEMa C Y4e€TOM YIJIOBBIX YYACTKOB OMPEICIISIETCS IO

topwmyze (16)
Ai=0,5[20,3:(1,53 + 1,56) + 3,14-0,3%] = 1,069 m?
U1l OETOHHBIX YTOJIIEHUH BHYTPEHHETO jKeJIe300€TOHHOTO CJI0s1 B 30HE TOABECKH U TIETIIH

npu Ry'/R" = 1,546/3,295 = 0,469 mo tabnuue H.3 fi = 0,78. CymmapHyro IUIOMIA1b 30HBI
BJIMSIHUS YTOJIIICHHIA TIOJBECKHU M TIETIIM HaX0AuM 110 popmyie (17)

Ai= (0,6 +2-0,3)-(0,47 +0,1) + (0,2 + 0,3 + 0,1)-(0,42 + 0,3 + 0,075) = 1,161 m?;
JUTS TIOJIBECKH (iuameTp cTepikHs 8 MMm) 1o Tabmuiie H.3 fi = 0,16, moiaas 30HbI BIMSHUSL
o popmyste (17)
Ai=(0,13+0,3 + 0,14)-(0,4 + 2-0,3) = 0,57 m?;
UL TTo/IKOCa (tmaMeTp crepxHs 8 Mm) 1o tadsuie H.3 fi = 0,16, o dpopmyne (17)
A4i = (0,13 + 0,3)-(0,22 + 0,3 + 0,09) = 0,227 m?;

JUTS pactiopok (auameTp crepskHs 4 mm) o tadmwuie H.3 fi = 0,05.

[Ipu ompeneneHHr CyMMapHOW IUIOMIAAM 30HBI BIUSHHUS ISATH PACIOPOK CIEayeT
YYUTBIBATh, YTO IIMPHHA 30HBI BIIMSHUS CO CTOPOHBI CThIKA OTPAHMYCHA KpaeM IMaHEId |
cocrasiset 0,09 m. [To dpopmye (18)

Ai =5(0,3 + 0,3)-(0,3 + 0,09) = 1,17 m2.
Paccunraem r o ¢popmyie (14)

r =1/{1 + [2/(3,453-2,66)]-(0,84-0,375 + 0,75-0,1 + 1,069-0,374 + 1,161.0,78 + 0,57-0,16 +
0,227-0,16 + 1,17-0,05)} = 0,71.

[TpuBeacHHOE COMPOTHUBIICHNE TEIIONEPEaaUe MaHEIH OMpeaenuM 1mo dopmyie (11)
o =0,71-3,453 = 2,45 m>-°C/Br.

MPUJIOKEHMUE I1
(o0s3aTenbHOE)

ONPEJEJIEHUE NPUBEJEHHOI'O COITPOTHUBJIEHUS TEIVIONEPEJTAYE
HEOJHOPOIHbIX YHACTKOB TPEXCJIOUHBIX ITAHEJIEU U3 JIMCTOBBIX
MATEPHUAJIOB

B 30HaxX cCOCIMMHHUTEIBHBIX JIEMEHTOB TPEXCIOWHBIX TaHEJICH W3 JIMCTOBBIX MaTEepPHAaiOB
(TaBpOB, IBYTaBpPOB, LIBEJUIEPOB, Z-00pa3HbIX MPOduIIeH, CTepKHEH, O0ITOB, 0OPAMIISIOLINX
TOpIBI TAHENeH 3JIEMEHTOB M Ipouee) YCJIOBHO II0JaraeTcs, 4YTO TEIuonepenada uepes
OTpaXKJICHUE MPOMCXOTUT JABYMS IyTAMHU: TIpeoOsiafaromias - 4epe3 METAUIMYSCKHe
BKIIIOYCHUST M Yepe3 YTCIUIMTEIb. TaKoe pPACUWICHEHHWE TEIUIOBOIO IOTOKA TO3BOJISET
MPEJCTaBUTh TPOXOXKJJICHUE TEIUIOThI Yepe3 IIelb, COCTOSIIYI0 M3 IOCIEIOBATCIBHO H
napajuieIbHO COEJMHEHHBIX TEIUIOBBIX CONMpoTuBIeHHH pi, °C/BT, mis KOTOpoil BO3MOXKHO
paccuuTath 00IIee CONPOTUBIICHHUE TIO CIICAYIOIIUM AJIEMEHTAPHBIM 3aBUCHMOCTSIM:

p'+p"=p, °C/Br; (IL1)

’

p p” p
{1 - {3

1/p" + 1/p" = 1/p, B1/°C; (IL.2)
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Ro = p4, M%°C/Br. (IL.3)

Hawubouee pacripocTpaneHHbIE TETIOBBIE COMTPOTHBIICHHSI, BCTPEUAIOIINECS B TPEXCIOWHBIX
MAaHENAX U3 JIUCTOBBIX MaTEPHUANIOB, CIEAYET OIIPEACIATH 10 (GopMysam JUI:
1) mpuMBbIKaHUSI TOJIKU TPOPUIIS K 00JIUIIOBOYHOMY METAININYECKOMY JIUCTY

B
L 3
5
\ b
p=1[2L.f(0r, B)tHBB / 2)] - 1/(Aw), (IL4)

e P =0/ (2,8):

a. - K0GHUIUERT TEMI00TAAYN TOBEPXHOCTH manenH, B1/(M2-°C);

Am - TEIJIOMPOBOAHOCTH MeTaluia, Bt/(m-°C);

A = BL - miioniais 30HbI BIUSHUS TETUIONPOBOJHOTO BKJIFOYEHUSI, M, ITUPUHOMN B U JJIMHOM
L, mns mpoduuteid, koraa B mpeBbIIaeT MUPUHY 30HBI TEIIOBOTO BAMSHUA Tpodwrst, L = 1 m;

O - TOJNIIMHA O0OJHUIIOBOYHOIO JINCTA, M;

npu B/2 > 2th(BB/2) ~ 1.

[Ipy nDpUMBIKAHUU TOJIKM METAJUIMYECKOTO NpOoduis TEMIONPOBOJAHOCTBIO Anm K
HEMETAITUYECKOMY JIUCTY C TEIIOIPOBOAHOCTBIO Ay TIPU Am >> Anm

p=p'p"l(p" +p") - U(Ax);
p’ = (8/hnm + Uo)/(BL);

2) NpUMBIKaHHSI TOPLIA METAITMYECKOTO CTepkKHs (00JITa) K 0OJIMIIOBOYHOMY JIUCTY

2
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p = {U[27nAmdf(B, r1, r2)]} - n/(Aw), (T1.6)

TJIe 11 - 9UCII0 GOJITOB Ha PacueTHOH IuIomany;
1 - paguyC CTCPXKHA, M,
I2 - paauyc BAUSIHUA 00NTa, M.
3uauenust Gyukiuu (3, ry, r2) momydaror u3 rpaduka pucyHka IL1.
[pu r2 >> 1y f(B, 1y, r2) = 1/[0,1 - In(Bru)];

S B. 5. 1)
I
J]]
i
i,

/] % |
. ]
T Z/
L2

Pucynox I1.1 - Oyuxius (B, ry, r2)
3) creHku npoduiis

0 = hi(AmbL). (IL.7)
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Jna crenku ¢ nepdopauueid (Kpyrible, MPSMOYTOJbHBIE, TPEYroJIbHbIE OTBEPCTHUS) B
dhopmyny creayer MmoacTaBsTh

7\4eqv = @\«m,
rie & - KoapPUIMeHT, MpUHUMaeMbIii 1o Tabmuie .1, = r/c; p = y/(2¢).
Jlist crenku ¢ mepdoparueii (KpyriabIMA OTBEPCTUSIMA PAJHYCOM C C PACCTOSTHUEM MEKITY

IIEHTPaMHU COCETHHUX OTBEpCTHH 2¢) B popmyny (I1.7) BMECTO A, CIEIYET MOJCTABUTH Aeqv =

Ehm;
4) MeTayNINYeCKOTO CTEPKHS

i
R
h
p = h/(Ammri?); (I1.8)
5) NPUMBIKaHHsI METAJUTHYECKOTO CTEPIKHS K TOJIKE TPOQUIIS
ny
b
]

p = [In(b/r)]/(21cAmd) ipu b >> ry; (I1.9)

6) TepMOBKJIAIbIILIEH MEXAY OOTUIIOBOUYHBIM JIUCTOM U MOJIKON MPoQuis
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b

I

0 = V{L[M(b/hy) + 2a(2im)T} (I1.10)

7) TEMIOU30JIALIUOHHOTO CJIOS

p = h/(hinsBL), (IL11)

T7I€ Ains - TEIUIOMPOBOAHOCTh MaTepHraia TeIIOU30JSIITHOHHOTO cIosi, BT/Mm-°C;
8) HapyXHOHW M BHYTPEHHEH MMOBEPXHOCTEH IMaHEIN

Pext = 1/(0lextA); pint = 1/(ctintA). (I1.12)
Ta6nuna I1.1 - 3nayenus: kodpuuuenrta &
B\n 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

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 0,552 0,413 0,272 0,131
1,3 0,989 0,955 0,895 0,811 0,703 0,577 0,438 0,291 0,143
1,4 0,990 0,959 0,904 0,825 0,723 0,600 0,462 0,310 0,155
1,5 0,991 0,962 0,912 0,838 0,740 0,620 0,487 0,328 0,166

Ilpumep pacuema

Orpaxxnaromas KOHCTPYKLUS 0Opa3oBaHa TPEXCIOWHBIMU MaHEISIMH M3 JIHMCTOBBIX
MaTepHalioB MHUPUHON B = 6 M, MPUMBIKAIOIIKUX TOPLAMHU ApYT K Ipyry. Ilanens BbImonHeHa
U3 CTaJIbHBIX OLMHKOBAHHBIX OOJIMLOBOYHBIX JIMCTOB TOJLIMHOM 1 MM, MeXay KOTOPBIMU
PacIoJIOKEH CIIOW YTEIUIMTENs W3 IMeHomnoJmypeTaHa ToamuHon 150 mm. Topusl nmanenu
BBITOJTHEHBI U3 TOT'O JK€ CTAJIBHOTO JIUCTA O€3 pa3pblBa MOCTHKA XOJI0AA.

OrmpesenuTh NPUBEICHHOE CONPOTHBICHHE Teruonepeaaue Ro" 1 m orpaxaenus (L = 1 m).



HUcexonnbie nanubie

3 5, = Ay = 38 B1/(M-°C)
a,, = 23 Bi/woC Crann 8, = 0,001 &

T N

[Menonoaunyperan
h = 0,15 m,

A=6%x1=6nm

=

. 35 COCAMHCHHE J1BYX TOPLEBBIX CTANBLHBIX THCTOR
@, = 8.7 Br/mieC 8, = 0,002 M, h = 0,152 M, 4, = 58 Br/(m~°C)

IHopsaok pacuera
Pacuem mennosvix conpomusnenuti

1. TTo popmyne (I1.12) HaliIeM TEMIOBOE COMPOTHUBIICHNE MMOBEPXHOCTEH MAHEIIN:

Per = l/(623) = 0,007 0C/B'l'

P b, = 1/(68.7) = 0,019 °C/B1
1
Pee
Pis : n,
o,
T

2. ITo dopmyne (I1.4) HaifieM TEIIOBOE COMPOTUBIICHUE OOIIMBOK:
a) HapyXHOM

B = ofor, (4,8 =.J23/(58-0001) =19.914 u™",
P, =1/[2-1-,/23-58-0.001 -tk(19.914 -6/ 2)] —1/(6-23) = 0,426 ‘C/B/B

0) BHyTpeHHeil

B =+/8.7/(58-0.001) =12.247m ™",

.1-58-0,001-¢h(12.247 -6/ 2)]-1/6-8.7)=0.685"C BB

A, = 0,04 Br/(m-°C).

116
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3. o dopmymne (I1.7) HAlIEM TEIIIOBOE COMIPOTHBIICHUE CTEHKH, 00pa30BaHHON TOPIIEBHIMU
JUCTaMU:

pw = 0,152/(58-0,002-1) = 1,31 °C/Br.
4. Io dpopmyme (I1.11) HalEeM TETJIOBOE COMPOTUBICHUE TETIOU30JISILIUOHHOTO CIOS:

pins = 0,15/(0,04-6-1) = 0,625 °C/Br.

Pacuem yenu menjlosoblx conpomueﬂeHuﬁ

1. Cymma mnocnenoBaTelbHO COEJUHEHHBIX TEIUIOBBIX CONPOTHUBIICHUN NpPaBOM BETBU
[bopmyma (IL1)] paBHa:

Pm = pse + pu + psi = 0,426 + 1,31 + 0,685 = 2,421 °C/Br.

2. CymmapHO€ TEIJIOBOE COMPOTHUBIICHHE MapajuIeNbHBIX BeTBel 1o ¢opmyie (11.2) paBHo:

1p = pm + Lpins = 1/2,421 + 1/0,625 = 2,013 B1/°C;

p=1/2,013=0,497 °C/Br.

3. PesynpTHpyrolee MPUBEICHHOE COMPOTHBIICHHE TEIUIONEPEade OTPaKICHUS BCEi
naHesu onpeaeaum mo gopmyie (I1.3)

o = oA = (pext + p" +pin)A = (0,007 + 0,497 + 0,019)6 = 3,138 M2°C/Br.

MNPUJIOKEHUE P
(cipaBoUHOE)

TEMIIEPATYPBI TOUYKHU POCHI tq, °C, 1JI51 PA3JIMUYHBIX 3HAYEHUM
TEMIIEPATYP tin K OTHOCUTEJIbHOM BJIAKHOCTH ¢int, %, BO3JYXA B

INOMEINIEHHNH

t o tq, °C, ipu Qint %0

it 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 -13,421-12,16 | -10,98| -991 | -895 | -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 | -54 | -4,62 | -39 | -3,34 | -2,6
-1 -11,611(-10,28| -9,1 | -798 | -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 -985 | -852 | -7,32 | -6,22 | -5,21 | -4,26 | -3,4 | -258 | -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 | -453 | -3,52 | -2,57 | -1,69 | -0,88 | -0,08 | 0,74 1,52 2,29
4 -745 | -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 | -283 | -156 | -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 4,81 574 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 3,76 511 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 1,72 9,28 |1 10,69 | 12,0 | 13,22 | 14,38 | 15,44 | 16,44 | 17,4 | 18,32 | 19,18
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tir, °C tg, °C, mpu Qint %0

" 40 45 50 55 60 65 70 75 80 85 90 95
21 6,9 8,62 | 10,2 | 11,62 | 12,94 | 14,17 | 1533 | 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 | 1495 | 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
33 176 | 19,48 | 21,18 | 22,76 | 24,2 | 25,54 | 26,78 | 27,97 | 29,08 | 30,14 | 31,14 | 32,19
34 18,49 | 20,38 | 22,1 | 23,68 | 25,14 | 26,49 | 27,74 | 28,94 | 30,05 | 31,12 | 32,12 | 33,08
35 19,38 [ 21,28 | 23,02 | 24,6 | 26,08 | 27,64 | 28,7 [ 29,91 [ 31,02 | 32,1 | 33,12 | 34,08

[Tpunoxenne P. Oneuarka.

IMPUJIOKEHHUE C

(cipaBoYHOE)

3HAYEHUSI MAPOUAJIBHOI'O JABJTEHUSI HACBIIIEHHOT'O BOISTHOT'O
ITAPA E, 1a, 1JIS PASJIMYHBIX 3HAYEHUU TEMIIEPATYP IIPU B =100,7 klla

Tab6nunma C.1 - 3HaYeHHs NAPUHAJBLHOIO JABJIeHHUS HACHIILIEHHOT0 BOJASIHOTO Mapa

E, la, nist temueparypsl t ot 0 10 munyc 41 °C (Hag0 Jibaom)

t, °C E t, °C E t, °C E t, °C E t, °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

Ta6numa C.2 - 3HaYeHHs NAPUHUAIBHOIO 1aBJeHHS HACBHIIIIEHHOT0 BOJSIHOTO Mapa

E, Ila, nast remneparypsl t ot 0 10 +30 °C (Hax Boxoi)
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t, °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
8 1072 1080 1088 1095 1103 1109 1117 1125 1132 1140
9 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

Tabnuma C.3 - 3HavyeHHsl MApPUUAJBLHOIO JAaBjeHusi BoasiHoro mapa E,, Ila, n
OTHOCHTEJIbHOM BJIAKHOCTH BO31yXa (p HA/l HACBIIIECHHBIMH PACTBOPAMHU coJjield npu B =
100,7 xIla

XyMiecKas [TapuuansHoe naBieHue BOZ[}IHOCI)“((; napa £, I1a, npu Temneparype, OTHOCI/ITQHBHagI
¢dbopmyna conu BHa}KHOC_Tb Pp: %,
10 15 20 25 30 npu t =20 °C

ZnBr; - - 230,6 286,6 305,3 10
MgCl, - - - - 1400 33
Na2S203 548 761,3 1051 1451 1895 45
Mg(NOs), - - 1261 1659 2169 54
Ca(NOs), 746,6 954,6 1288 1605 2005 55
NaBr - 959,9 1400 1787 2240 60
NH4NOs 917,3 1193 1566 1992 2524 67
NaNOs 950,6 1313 1804 2364 3076 77
NaCl 923,6 1279 1807 2381 3253 77
NH,4CI 969,3 1353 1856 2416 3281 79
Ca(NHy)2 997,2 1365 1873 2408 3078 80
(NH;)2S04 971,9 1355 1896 2600 3362 81
Na2SO,4 909,3 1333 1927 2748 3633 82
KCI 1055 1445 1968 2636 3733 84
NaSOs 1075 1487 2038 2762 3706 87
CdSO, 1099 1511 2077 2812 3768 89
Na,COs - 1601 2090 2704 3465 89
CdBr; - - 2120 2820 3678 90
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XuMiecKas ITapuuanbHoe naBieHue Boz[ﬂHogo napa E,, I1a, npu Temnepatype, OTHOCI/ITGJ‘ILHEZSI
(opmyra com C BIXKHOCTE (), %,
10 15 20 25 30 pu t =20 °C
ZnSOq4 1189 1597 2126 2802 3661 91
NH,H>PO4 1192 1658 2146 2921 3890 92
KNO3 1183 1635 2161 2925 3845 92
CaH4(POa), 1193 1689 2202 3052 3980 94
KH,PO, 1195 1683 2251 3034 3946 96
MgSOQO4 - - - - 4000 97
K>S0, 1208 1701 2306 3141 4112 98
IMPUWJIOXEHUE T
(pexomeHayemMoe)

IMPUMEPHI PACYETA OT'PAKIAIOINX KOHCTPYKIIUMHI TEILIBIX
YEPJIAKOB ¥ TEXIIOIOJIA

Ilpumep 1
Tennomexnuueckuil pacuem meniozo 4epoaxka
Hcxoanblie JaHHBIE

Mecto ctpoutenscTBa - MockBa, text = -28 °C; Dg = 4943 °C-cyr.

Tun 3gaHus - paoBasi CeKus 17-3TakHOTO0 )KUJIOro A0Ma.

KyxHu B kBapTHpax ¢ 3JIEKTPOILIUTAMHU.

TnonTam MOKPBITHS (KPOBIIH) HAJ| TETUIBIM UepaakoM Agc = 252,8 M2, TIepeKphITHS TEMIOTo
uepmaka Agf = 252,8 M%, HapyKXHBIX CTeH Temnoro ueppaka Agw = 109,6 M2, TIpuBenennyo
IOIIa b onpeessieM mo Gopmysie (33)

agw = 109,6/252,8 = 0,4335.
ConpoTuBieHue TeIonepeaaye CTeH
Ro%Y = 1,8 M?-°C/Br.

B Ttermom yepaake pasmelieHa BEpXHsisl pa3BOJKa TPyO CHUCTEM OTOIUIEHUS U TOPSYEro
BoJIocHaOkeHMs1. PacueTHpIe TeMIiepaTypbl CUCTEMBI OTOTUICHHS C BEpXHEH pa3Bojakoit 95 °C,
ropsiuero BojgocHaOxkenus 60 °C. [[nuHa TpyOONpPOBOJIOB BEpPXHEH pPa3BOJKH CHUCTEMBI
OTOIUICHHUS COCTAaBUJIA!

dpi, MM 80 50 32 25 20
i, M 15 17 19,3 27,4 6,3

L[J'II/IHa Tp}76OHpOBOI[OB ropsa4ero BO,I[OCHa6)KeHI/IH coCTaBujia:

Ui, MM 80 50 32 25
lpi, M 35 16 12,4 6

TemmnepaTypa Bo3/lyxa B IOMEILIEHUAX BepxHero 3taxa tint = 20 °C.
Temnepatypa Bo3yxa, MOCTYMAIOMIETO B TEIUIBINA Yepiak U3 BEHTHIALIMOHHBIX KaHAIOB, tven
=21,5°C.

IHopsaaok pacyera

1. CormacHo Tabmuue 4 CHull 23-02 HOpPMHUpPYEMOE CONPOTUBJIEHUE TeIUIoIepeaye
TIOKPBITUS KUJIOTO 31aHUs Rreq 151 Dy = 4943 °C-cyT n0/KHO GbITh He MeHee 4,67 M%-°C/Br.

OmnpenenuM corigacHo 9.2.1 BEIMYMHY TpeOyeMOro CONpPOTHBIEHHUS TeIulonepeaye
TMepeKpLITHA  Temnoro uepgaka R mo dopmyne (29), mnpeaBapuMTENbHO BBHIYHCIUB
k03¢ duireHT 1 mo Gopmysie (30), MPUHSB TEMIIEPaTypy BO3Ayxa B TeIUioM 4epaake tin = 18
°C.

n= (tint - tintg)/(tint - text) = (20 - 18)/(20 + 28) =0,04.
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Torma Ro%" = 0,04-4,67 = 0,19 m?-°C/Br.
[IpoBepum coryacHO 9.2.2 BBINOJHEHHE yciIoBUSA At < Atp W14 NOTOJIKOB MOMEIIEHUHN
nocjeanero staxa npu Atp =3 °C

At = (tint - tin®)/(Ro%") = (20 - 18)/(0,19-8,7) = 1,21 °C < Aty.

Tak xak mepeKkpbITHE BEPXHETr0 ITa)Ka COCTOUT M3 JKEIe300€TOHHOM TUTUTHI TOMIUHOHN 160
MM C 3aTHPKOW TOBEPXHOCTH II€MEHTHO-TIECYaHBIM pAcTBOPOM TOMIUHOH 20 MM, TO
compoTHBiIeHHe Temonepenaue Ro¥' sroro mepexpeitus pasuo 0,3 M2°C/BT, 4TO BBINIE
MHHHMaNbHOTO 3Ha4enus 0,19 M2-°C/Br, onpenenenHoro o gopmyie (29).

2. Bpramcnum cornmacHo 9.2.3 BENUYMHY CONPOTHBIICHHUS TEILIOTIEpenadye MepeKPHITHS
gyepraka Ro%°, mpenBapuTeasHO ONPEIeTUB CIEAYIOIINE BETHYNHBL:

COTIPOTHUBJICHUE TeIUIONepeaade HAPYKHBIX CTEH deplaka W3 YCJIOBHS HEBBINAJCHUS
KOHzIeHcaTa paBHo 1,8 M2-°C/BrT;

MIPUBEJICHHBII PacXo]] BO3yXa B CHCTEME BEHTHIISIIUH OTIPEACISIOT 10 Tabmuiie 11 - Gyen =
26,4 xr/(mM%-4) ans 17-5Ta)HOTO OMA ¢ HIeKTPOILIATAMH.

[IpuBeneHHbIE TEIJIONOCTYIUIEHUSI OT TPYOOIIPOBOJOB CHUCTEM OTOIUICHHS] M TOPSYETO
BOJIOCHA0)KEHUS OTIPENIENISIIOT Ha OCHOBE MCXOJHBIX JaHHBIX JJISI TPYO M COOTBETCTBYIOLINX
3HAYEeHHM (pj 0 TabmuIe 12 (TIpu TemMmepaTrype okpyxkaromiero Bozayxa 18 °C):

_E-IQ;:F_K:] ‘-1-- f

*° =(31,815+25.17 + 22,2.19,3 + 20,4-27,4 + 18,1-6,3 + 19,2:3,5 + 14,9-16 +
+13,3:12,4 + 12:6)/252,8 = 10,07 B/™m2.

Torpga conpoTHBIeHHE TEIIONEpeaayue MOKPBITHS Yepaaka Ro%¢ paBHo:
Ro%¢ = (18 + 28)/[0,28-26,4(21,5 - 18) + (20 - 18)/0,3 + 10,07 - (18 + 28)0,4335/1,8] =
46/31,53 = 1,46 M?-°C/Brt

3. IIpoBepuM HapyKHbIE OTpakJarolue KOHCTPYKLIUU Yep/aKa Ha YCIIOBUE HEBBINAACHUS
KOHJIEHCAaTa Ha UX BHYTPEHHEH MOBEPXHOCTH. C 3TOM IENbI0 PACCUMTHIBAIOT COTVIACHO 9.2.5

TeMIepaTypy Ha BHYTPEHHEH MOBEPXHOCTH MOKPBITHS TsidC U cren tsi%" uepaaka mo popmyie

(35)
149 = 18 - [(18 + 28)/(12-1,46)] = 15,37 °C;
79" = 18 - [(18 + 28)/(8,7-1,8)] = 15,06 °C.

Omnpenenum TeMIiepatypy TOUKU pockl tg BO31yxa B uepiake.
Cpennee nmapuuanbHOE JAaBJICHHE BOJSHOTO Iapa 3a sSHBaph Uil MOCKBBI paBHO ep = 2,8
rlla. Bnaroconepxanue HapykHOTO Bo3ayxa fext ompenensaior mo hopmyie (37)

fo = 0,794-2,8/(1 - 28/273) = 2,478 /v,

Biraroconeprkanue Bo3myxa Temioro yepnaaka fg onpenensior mo hopmyiie (36) 11 TOMOB €
ANIEKTPOIUIUTAMU

fy=2,478 + 3,6 = 6,078 r/m>.
[TapuumanbHoe naBiieHUE BOJSHOIO Iapa BO3/yXa B Uepllake ey ONpelelsitoT 1o (Gopmyre
(38)
eg = 6,078(1 + 18/273)/0,794 = 8,16 rlla.

[To mpuioxeHnro C HaXOAUM TemIlepaTypy TOYkKH pochl tg = 4,05 °C, 4yTO 3HAYUTEIBHO
MEHbIlIE MUHUMAJIBHONH TeMIIepaTyphbl MOBEPXHOCTH (B JaHHOM ciy4ae mokpeitusi) 15,37 °C.
CrnenoBartenbHO, KOHAEHCAT HA TOKPBITHH U CTEHAX YepJlaka BhINagaTh He OyJeT.
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CyMMapHOe CONPOTUBIICHUE TEIUIONEpeaaue TOPH30HTAIBHBIX OTPaXAECHUH TEIIoro
yepyaka cocraisieT Ro%¢ + Ro%' = 0,3 + 1,46 = 1,76 M?-°C/BT npu HOPMHPYEMOM COTJIACHO
CHull 23-02 CONIPOTHBIEHHH TEILIONepeiaue 0OBIYHOTO HOKPHITUS 31aHUs Rreq = 4,67 M%-°C/BT.

Ilpumep 2
Tennomexnuueckuii pacuyem mexnoonoivs
Hcxoanblie TaHHBIE

Tun 3panu - psiioBast cekius 17-3Ta)HOro )KUIJIOro IoMa IPU HATMYMK HUKHEHN pa3BoIKU
TpYO CHUCTEM OTOIUICHHS U TOPSYETO BOIOCHAOKEHHS.

Mecto cTpoutenscTBa - MockBa, text = -28 °C; Dy = 4943 °C-cyT.

Inomiaas HOKOIEHOTO HepeKphITH (Ha TeXnoanonsem) Ap = 281 M2,

[upuna moasana - 13,8 m; muomaasr noja TEXMOamobs - 281 M.

BricoTa HapyXHOW CTEHBI TEXIOAMNOJbS, 3ariayOjgeHHoi B TpyHT, - 1,04 M. Ilnomans
HAPYXHBIX CTEH TEXIONOb, 3arTyOIeHHBIX B TPYHT, - 48,9 M2,

CymmapHas JuinHa | monepevHoro CeueHus OTPaXKICHUN TEXIOIMOIIbS, 3arIyOJICHHBIX B

TPYHT,
| =13,8 +2:1,04 = 15,88 m.

BrIcoTa HapyHOM CTEHBI TEXIOAIONbS HAJ YPOBHEM 3eMid - 1,2 M.

TTnomans HapyKHBIX CTEH HaJl yPOBHEM 3eMIH Apw = 53,3 M2,

O6weM Texmoanonbs Vp = 646 m>.

PacuerHble TeMmmepaTypbl CHUCTEMBI OTOIUIEHHMS HIDKHEH paszBojnku 70 °C, ropsuero
BoJocHaOxeHus 60 °C.

JlnuHa TpyOOIIPOBOIOB CHCTEMBI OTOIUICHHUS C HIJKHEH pa3BOAKO# lpi cocTaBumia:

dpi, MM 80 70 50 40 32 25 20
lpi, M 3,5 10,5 11,5 4,0 17,0 14,5 6,3

JlnmrHa TpyOOIIPOBOIOB TOPSYETO BOJOCHAOKEHUSI COCTABHIIA:

dpi, MM 40 25
lpi, M 47 22

l"azopacnpenenurenbHbIX TPYO B TEXIOAMNOJIBE HET, HIOATOMY KPaTHOCTh BO3yX000OMeHa B
texnozmnoise | =0,5 gL,
TemnepaTypa Bo3ayxa B HOMEUIECHUSIX epBoro taxa tint = 20 °C.

IHopsinok pacuera

1. CompoTtuBieHHE TeIUIONepeaaye HAPY)KHBIX CTEH TEXITOIIOJbS HaJ YPOBHEM 3EMIIH
IIPHHAMAIOT COTTIACHO 9.3.2 PaBHBIM CONPOTHBIICHHIO TETIoNepeaade HapyKHBIX cTeH R’ =
3,13 M?-°C/Br.

2. IlpuBegeHHOE COMPOTHBICHHE TEIUIONEpENaye OTPAKIAIOUIUX  KOHCTPYKIIHMA
3ariayOJIeHHOM YacTH TEXIOAMObS OMPEAEINM COryIacHO 9.3.3 KaK Ui YTEIIEHHBIX MOJIOB Ha
IPYHTE, COCTOAIIEH U3 TEPMUYECKOTO CONPOTUBIIEHHS CTEHBI, paBHOTo 3 M%-°C/BT, U y4acTKOB
I10J1a TEXIIOAIOJIbSI.

ComnpoTuBieHre TerJonepenade y4acTKOB MOJIa TEXMOANOJNbs (HauyuHas OT CTEHBI JI0
CcepeIMHBI TEXMOANONb) MUPUHOH: 1 M - 2,1 M%-°C/BT; 2 M - 4,3 M?-°C/BT; 2 M - 8,6 M2-°C/BT;
1,9 M - 14,2 M?-°C/Bt. COOTBETCTBEHHO IUIOMIAAb ITUX YYaCTKOB I YacCTU TEXIOIIOJIbS
nmaHo# 1 M Oyaer pasHa 1,04 M? (cTeHbI, KOHTaKTUpYIOIEH ¢ rpyaToMm), 1 M2, 2 M2, 2 M?, 1,9
M.

Takum 00pa3oM, COMPOTHBIICHHUE TETIONEpeaaye 3aray0IeHHON YaCTH CTeH TEXIOAMOIbs
paBHO

o° =2,1+3=5,1M%°C/Br.
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BreruricnuM MpUBEICHHOE COMPOTUBICHUE TEIUIONEepeaaue OTpaKJICHUN 3ariyOJeHHON
YaCTH TEXITOIOJIbsI

Ro® = 7,94/[(1,04/5,1 + 1/2,1 + 2/4,3 + 2/8,6 + 1,9/14,2] = 5,25 M2-°C/BHr.

3. CornacHo CHull 23-02 HOpPMHPYEMOE COMPOTHUBIICHUE TEIUIONEpeaaue NepeKpbITUs Hall
TEXIOAMOIbEM JKUIOTO 3AaHus Rreq 1 Dy = 4943 °C-cyT pasno 4,12 mM?-°C/BT.

CornacHo 9.3.4 ompeneiauM 3HadeHHE TpeOyeMOro CONPOTHUBIICHUS TeIUIONepeiade
LIOKOJIBHOT'O IIEPEKPBITUSA Hal TEXIIOANOILEM Ro™C o dopmyne

Rob'c = NRregq,

rzae N - k03hHUIUeHT, onpeaensieMblid IPH TPUHATON MHHUMAIBHON TeMIIEpaType BO3ayxa B
nomodbe tin® = 2 °C.

N = (tint - tin®)/(tint - text) = (20 - 2)/(20 + 28) = 0,375.

Torma R>¢ = 0,375-4,12 = 1,55 M2-°C/Br.

4. OnpeneniM TeMIepaTypy Bo3IyXa B TEXIIOANONbE tint® cormacHo 9.3.5.

[IpenBaputenbHO  ompenenuM  3HadeHHE WIeHOB  (opmynbl  (41), KacaromMXcs
TEIUIOBBIZIENIEHUH OT TPYO CUCTEM OTOIUIEHHUS U TOPSIYEro BOI0OCHAOKEHH S, UCTIOJb3YsI JaHHbIE
tabnuuel 12. [Ipu Temneparype Bo3ayxa B Texnoamnoibe 2 °C mIoTHOCTh TEMJI0BOr0 NOTOKA OT
TpyOOTIPOBOIOB BO3pACTET MO CPABHEHHUIO C 3HAUEHUSIMU, MPUBEIEHHBIMU B Talnuie 12, Ha
BEJTMYMHY KO3((ULIMEHTa, MOJTyYeHHOTO U3 ypaBHEHHUA (34): 1 TpyOONPOBOJOB CHCTEMBI
oTomyenus - Ha kKodddurment [(70 - 2)/(70 - 18)]%%3 = 1,41; nna TpyOGONPOBOIOB TOPSUETO
BolocHabxkerus - [(60 - 2)/(60 - 18)1283 = 1,51. Torma

_E-IQ;:F_K:] ‘-1-- f

&

=1,41(22,8-3,5+2,03-10,5 + 17,7-11,5 +
+17,3-4 + 15,817 + 14,4145 + 12,7-6,3) + 1,51(14,6-47 + 12-22) = 1313 + 1435 = 2848 Br.

PaccuntaeM 3HadeHHWE TeMIIEpaTypsl lin® M3 ypaBHEHMS TEIIOBOTO OadaHca MpH
Ha3HAYCHHOW TemnepaType noanobs 2 °C

tin® = (20-281/1,55 + 2848 - 0,28-646-0,5-1,2-28 - 28-329,9/5,25 - 28.53,3/3,13)/
/(281/1,55 + 0,28-646-0,5-1,2 + 329,9/5,25 +53,3/3,13) = 1198,75/369,7 = 3,24 °C.

TenmoBoii OTOK 4€PpE3 NOKOJIBHOC MEPEKPLITUEC COCTABUII
g€ = (20 - 3,24)/1,55 = 10,8 Br/™?.

5. IlpoBepum, yHOBIETBOpSET JIM TEIUIO3AIIMTA TMEPEKPHITUS HAJl TEXIOANOIbEM
TpeboBaHKI0 HOpMAaTUBHOTO Mepenaaa At" = 2 °C s moJia mepBoro sraxa.

[To dopmyne (3) CHull 23-02 ompeaenuM MHHUMAIbHO JOMYCTUMOE COMPOTHBIICHUE
Terioneperaye

Ro™" = (20 - 2)/(2-8,7) = 1,03 M*-°C/Br < Ro"® = 1,55 m?-°C/B.

Tpebyemoe conpoTHBICHHE TeIsIonepeaaye HOKOIbHOIO MEPEKPhITUS Ha/l TEXION0IbEM
cocrapisger 1,55 M%°C/BT Hpu HOPMHPYEMOM COIIacHO CHull 23-02 CONPOTUBJICHUM
Temnonepeaye nepekprITHii Haa noasanamu 4,12 M%-°C/Bt. Takum 06pa3oM, B TEXIONOIbE
SKBUBAJEHTHas HopMaMm CHull 23-02 TemoBas 3amMTa O0ECHEeYnBaeTCsl HE TOJIBKO
OTpaX/IEHUSIMH (CTEHAMH U IMOJIOM) TEXITOAIOJIbS, HO M 3a CUeT TEIUIOTHI OT TPyOOIIPOBOIOB
CHCTEM OTOIIJICHUS U TOPSYEro BOJIOCHAOKEHMS.

MNPUJIOXKEHUE Y
(pexoMeHayemMoe)
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INPUMEP PACYHETA IPUBEJAEHHOI'O COITPOTUBJIEHUSA TEIIJIOIIEPEJAYE
YYACTKOB CTEH, PACIIOJIOXKEHHBIX 3A OCTEKJIEHHBIMHU JIOZKUAMUA
N BAJIKOHAMUA

Hcxoanble JaHHBIE

JIeBSITHATAXKHOE KHUIIOE 3aHUE CO CTEHAMH U3 MOPUCTOTO CHIIMKATHOTO KAPITHYA TOJIIHHOMI
770 mm (R' = 1,45 M2-°C/BT), nocTpoeHo B T. Spocnasine (text = -31 °C). BalKOHBI 1 JI0KAN
OCTEKJIEHHI 0HOCIOHHBIM ocTeknenneM (Re = 0,18 m2-°C/Br), HixkHss 9acTh yremiena (Rw =
0,81 M2-°C/BT). B HapyXHBIX CTEHAX B 30HE OCTEKJICHHBIX OAJTKOHOB CBETOMPOEMBI 3aII0JTHEHBI
OKOHHBIMHU ¥ JIBEPHBIMU OJIOKAMH C JABYXCIOWHBIM OCTEKJICHHEM B pa3ieibHBIX MeperuieTax
(RE" = 0,44 m?-°C/Bt). Hapyxkublit Topel| 6alkoHa MMeeT CTEHKY U3 CHJIMKATHOTO KMpITHYA
tommuHo# 380 MM (Rw = 0,6 M?-°C/Bt). Temmeparypa BHYTpeHHEro Bosayxa tint = 21 °C.
OmnpenenuTh MPHUBEICHHOE COMPOTHUBICHHE TEIUIONEpeNaye CHCTEMBI OTPaKIArOIINX
KOHCTPYKIUI OCTEKJIEHHOTO OaJIKOHA.

IMopsinok pacuera

CornacHO TeOMETPUYECKMM  TOKa3aTelsiM  OTPAKICHUH  OCTEKIEHHOTo  OallkoHa,
NPE/ICTABIICHHBIM Ha PUCYHKE V.1, ONPe/IeNICHbI COMPOTURIICHHS Terutonepeaaue R' u mromaqm
A OTAENBHBIX BUAOB OTPAXKICHUM:

1. HapyxHasi cTeHa U3 MOPUCTOrO CHIIMKATHOTO KMprmHu4a Tojmnaoi 770 mm, Ry = 1,45
M?-°C/Brt, Aw = 15 M°.

2. 3anonHeHue 0aTKOHHOTO U OKOHHOTO MPOEMOB J€PEBIHHBIMU OJIOKaMH C JIBYXCIOWHBIM
OCTEKJIEHHEM B pa3fenbHbIX nepermterax Re = 0,44 M?-°C/Brt, A = 6,5 M2,

3. TopueBast CTEHKa M3 CHIIMKATHOTO KUpIH4Ya TommuHo# 380 MM Ry = 0,6 M%-°C/Br, Ay =
3,24 M2

4. Henpo3pauHas 4acTh orpaxkaeHns 6ankona Ry = 0,81 M%-°C/Brt, Ay = 6,9 M2,

5. OnHocTOMHOE ocTekitenue Gankona R = 0,18 M?-°C/BT, Ar = 10,33 M>.

OnpenenuM TeMIiepatypy BoO3ayxa Ha OalkoHe tha IPHU pacueTHBIX TeMIepaTypHBIX
YCIOBHSIX 110 (opmyite (43)

that = [21(15/1,45 + 6,5/0,44) - 31-(10,33/0,18 + 6,9/0,81 + 3,24/0,60]/(15/1,45 +
+ 6,5/0,44 + 10,33/0,18 + 6,9/0,81 + 3,24/0,6) = -1683,06/96,425 = -17,45 °C.

ITo dopmyie (45) onpenenum K03PIUITUEHT 1.
n = (21 + 17,45)/(21 + 31) = 0,739.

[Io dopmynam (44) moayduM YTOYHEHHbIE 3HAYEHHS] MPHUBEJAECHHOTO COMPOTHUBIICHUS
Temonepenade cren Ry*® u 3anonmennii ceeronpoemos R ¢ yuerom octexnenns 6ankona:

Rw? = 1,45/0,739 = 1,96 m%-°C/Br;
ReP = 0,44/0,739 = 0,595 m?-°C/Br.
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Pucynok ¥.1 - I1nau (a), paspes (6) o ceuenuto I-I miana u dacan (6) no ceuenwuro I1-11
OCTEKJICHHOTO OaJIkOHa MHOTOSTaKHOTO KHJIOTO 37[aHUS

MNPUJIOKEHUE @
(pexomeHnyeMoe)

INPUMEP PACYHETA TEI'[.J[OYCTOFI‘II@BOCTH OI'PAKJAIOIIIUX
KOHCTPYKIIUMM B TEIIJIBIX IEPUO/ I'OJA

Onpenenutb, YAOBIETBOPSET JIM TpPeOOBaHUSAM B OTHOUICHHH TEIUIOYCTOMYUBOCTH
TpeXcioiHas xene300eTOHHAasI TaHelb ¢ YTEIUIUTEIeM U3 TIEHOMOIUCTHPOIIa Ha THOKUX CBA3SIX
C rabapuTHBIMH MTapaMeTpaMu, MPUHATHIMU TI0 IPUMEPY pacueTa pasjena 2 mpuioxkeHus H.

HcxoaHble JaHHBIE

1. Paiion crpourenscTBa - r. Poctos-Ha-/lony.

2. Cpennsist MecsuHast TEeMIIEpaTypa HapyKHOT'O BO3/yXa HanboJiee kapKoro Mecsia (Hros)
coriacHo CHull 23-01 text = 23 °C.

3. MakcuManbHas aMIUTUTY/a CYTOYHBIX KOJI€OaHMH TeMIlepaTypbl HapyXHOIO BO3ayXa
coryacHO CHull 23-01 At ext = 19 °C.

4. MakcuManbHOE M Cpe/iHee 3HAYeHUs CyMMapHOM (MpsIMOM M pacCessHHOM) COJHEYHOM
panuanyy B UIOJIE IpU SICHOM HeOe Ui BEPTUKAIBHOM MOBEPXHOCTU 3amaJHOW OpUEHTAIH
COTJIACHO MPWJIOKEHHUIO [ Imax = 764 BT/M? 1 lay = 184 Br/m>.

5. PacueTHas ckopocTh BeTpa corjacHo CHull 23-01 V = 3,6 m/c.
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6. TemnorexHUYecKHue XapaKTEPUCTUKU MaTEpPHajOB MaHEIH BBIOMPAIOTCSA MO YCIOBUAM
AKCIUTyaTallii A COTJIACHO MPUIIOKEHUIO 1!
IUTS JKEJIE300€TOHHBIX CIIOEB

A1 =iz = 1,92 Br/(m°-C),
s1 =3 = 17,98 Br/(M?-°C);

IS TICHOTIOJIMCTUPOIIA
A2 =0,041 B1/(Mm-°C),

s2 = 0,41 Br/(m%°C).
IHopsaok pacuera

1. Tepmuueckre CONPOTUBIIEHUS OTIENIBHBIX CII0E€B CTEHOBOM MaHEeH:

BHYTPEHHETO KeJIe300€TOHHOTO CII0s

R1 =0,1/1,92 = 0,052 M2-°C/Br;

CJI0s1 IEHOTIOJIUCTUPOJIA

Rz =0,135/0,041 = 3,293 mM%-°C/Br;

HapYKHOTO KeJ1e300€TOHHOTO CJIOS

Rs =0,065/1,92 = 0,034 M?-°C/BT.

2. TertoBas nHEPUUA KAXKJIOTO CJIOSI U CAMOM IAHENH:

HapYKHOTO KeJ1e300€TOHHOTO CJIOS

D1=10,052 - 17,98=0,935< 1,

MEHOTOIUCTUPOIIA

D2 =3,293 - 0,41 =1,35;

BHYTPEHHETO KeJIe300€TOHHOTO CIIOs

Ds; =0,034-17,98 = 0,611,

BCEU MaHeNn

>Di=0,935 + 1,35 + 0,611 = 2,896.

[Tockonpky TeruioBast MHEpLMs CTeHOBOM manenu D < 4, To TpeOyercs pacdeT MmaHenu Ha
TETIOYCTOMYUBOCTD.

3. Hopmupyemasi aMIuintyaa KojieOaHUil TeMmieparypbl BHYTpeHHEH moBepxHoctd A/
OrpakJIaoliell KOHCTPYKIIMH OTIpeesisieTcst mo Gopmysie (46)

AFa=25-01(23-21)=2,3 °C.

4. KoapduueHT TerooTaauu HapyKHOM MOBEPXHOCTH Olext OTPaXkAatolell KOHCTPYKLIUN
110 JIETHUM YCJIOBHSIM OTIpeiesisieTcs o popmysie (48)

o, =116(5+10,{3.6) =278 Brim* = C).

5. Pacuernasg AMIUIMTYya KoJieOaHuii TEMIICPATYPbI HAPYKHOI'O BO3AyXa BBIYUCIIICTCS I1O
dbopmyie (49)
At ext™® = 0,519 + [0,7(764 - 184)]/27,8 = 24,1 °C.

6. KoagduimeHt TerioycBoeHus: HapyXHOM MOBEPXHOCTH cliosl Y ¢ TeroBoi uHepiueii D
< 1 ompenensercs pacyeroM o ¢popmynam (51) u (52):
a) JUIs BHYTPEHHETO JKeJIe300€TOHHOTO CI0s

Y1 = (Ris2? + atin)/(1 + Rictin) = (0,052-17,982 + 8,7)/(1 + 0,052-8,7) = 17,6 Br/(mM2-°C);

0) Ui CpedHero cijos M3 MEHONOoJHCTUposia, umeromero D > 1, kospduuueHT
TEIUIOYCBOCHUSI HApY)KHOM TOBEPXHOCTH CJIOS MPUHUMAETCS pPAaBHBIM KOI(DPUIMEHTY
TennoycsoeHus mMatepuana Y2 = s = 0,41 Br/(m?-°C);

B) /ISl HAPY)KHOTO JKeJIe300€TOHHOTO €105
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Ys = (Riss? + Y2)/(L + Raso) = (0,034-17,982 + 0,41)/(1 + 0,034-0,41) = 11,24 Br/(m?-°C).

7. BenuumHa 3aTyxaHus pacyeTHON aMIUIMTYIBl KOJIEOAHWH TeMIepaTypbl HapYKHOTO
BO3/IyXa B OTPaXKJIAIONICH KOHCTPYKIUH BbIaucisiercs mo opmyie (47)
v =0,9e?[(s1 + atin))(S2 + Y1)(S3 + Y2)x(0text + Ya)/[(S1 + Y1)(S2 + Y2)(S3 + Y3)ttext] =
= 0,9e28%12[(17,98 + 8,7)(0,41 + 17,6)x(17,98 + 0,41)(27,8 + 11,24)]/[(17,98 + 17,6)x
x(0,41 + 0,41)(17,98 + 11,24)27,8] = 101,56.
8. AMIMTyAa KoJieOaHMM TeMIepaTypbl BHYTPEHHEH IMOBEPXHOCTH CTEHOBOW IaHENH
onpenensercs o Gpopmyie (50)

A% = Apext®®SIv = 24,1/101,56 = 0,24 < 4,/%9 = 2,3 °C,
qTO OTBCUACT Tpe6OBaHI/I$IM HOpM.

MNPUJIO)KEHUE X
(pexomeHnayemMoe)

INPUMEP PACYHETA MOIIIHOCTHU TEIVIOAKKYMVYJIAIIMOHHOTI'O ITPUBOPA
Hcxoanbie JaHHBIE

Onpenenuth MOIIHOCTh  TEIUIOAKKYMYJISIIUOHHOTO TIpuOOpa, HCIMOJIb3YeMOro  JUIs
OTOIUICHUSI TIOMEMICHHSI OJHOCEMEMHOTO XKHUJIOTO J0Ma, M OMPEACIUTh TUI 3TOTO Ipubopa.
PacueTnas Temmeparypa HapyXHOro Bo3ayxa - MuHyc 22 °C. PacueTHble Temonorepu
nomemenns Qn % = 2500 Br. ITokazaremn TEIUIOYCTOMYMBOCTH MOMEIIEHUS CIEIYIOUINE:
MoKa3aTelnb TEIUIOYCBOCHUST MmoBepxHocTer Yn = 122,5 B1/°C, mokazaTenb WHTEHCHBHOCTH
KOHBEKTHBHOTO BO3yx000MeHa B momernieHnu A = 98,8 B1/°C. I1po10mKUTeTbHOCTD 3apsaKu
TeIIOAaKKyMYJIUpYIOIero mpubopa m = 8 u. PacyeTHylo pasHOCTh TemmepaTyp At
ompenensior mo ¢dopmyie (66), paBuyro 20 - (-22) = 42 °C. PaccuumrtaTh MOIIHOCTH
TEIUI0AKKYMYJIIIMOHHOTO ¥ JOMOJHUTENBHOTO HpUOOpOB Ui ciydass KOMOMHHPOBAHHOU
CHUCTEMBI OTOIUICHUS, COCTOAIEeH u3 0a30BOM (BHE NHKOBOH) TEIUIOAKKYMYISIITUOHHOM
CUCTEMBI U IOTIOJHUTEILHOM MOCTOSIHHO paboTalOIIeH CUCTEMBI.

IHopsinok pacuera
MOIIHOCTh OTOMHUTENILHOTO MPUOOpPa orpeaessercs mo Gopmyie (64)
Qp.c = 2500(24/8) = 7500 Br.

[Ton6op Trna npubopa NPoru3BoAUM 10 rpaduKy Ha pUCYHKE 2, TPEIBAPUTEILHO OTIPEICITHB
AlYn=98/122,5=0,81 u Qp.c/(AAt*®) = 7500/(98,8-42) = 1,81. B pe3ynbTare ciaeayeT BHIOPATH
TEIUIOAKKyMYJIMPYIOIIHIA TPUOOP ¢ ToKa3aTenieM 3aryxanus Ve = 18.

KommuectBo Temnotbl Qp.c, MOCTYMAOMIEH OT TEINIOAKKYMYJISIIIMOHHOTO ITprbopa 6a30Boi
CHCTEMbI, PACCUMTHIBAIOT COTJIACHO 11.2.2.6 IPU pacyeTHOM TeMmeparype Munyc (-22 + 5) = 17
°C no dopmyne

Qp.c = Qn.®tint - (text + 5)]/(tint - tex)) = 2500(20 + 17)/(20 + 22) = 2202 Br.

MOIIHOCTh JOMOJHUTENBHOTO TMOCTOSIHHO paboTatomiero mpudopa otomneHus Qp
OTIPEEIISIFOT 10 YPaBHEHUIO (65)

Qb = 2500 - 2202 =298 Br.

MHNPUJIOKEHMUE I
(pexoMeHayemMoe)

METO/IbI OIIEHKH BO3/1YXOIPOHUIIAHUS OTPAKJIAFOIIAX
KOHCTPYKIIUM 3JAHUM
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.1 IPUMEPBI OITPEJAEJIEHUSA COITPOTUBJIEHUA
BO3JYXOIMPOHUIIAHUIO OTPAXKJTAIOINX KOHCTPYKIIUA U BLIGOPA
THUIIA OKOHHOT' O BJIOKA ITPH TIPOEKTUPOBAHUHY KWJIBIX 3JJAHUI

Ilpumep 1
Hcxoanblie 1aHHBIE

Onpenenutpb, yAOBIETBOPSAIOT JIM B OTHOLUIEHUU CONPOTHUBIICHUS BO3IYyXOIPOHHUIIAHUIO
TpeOoBanusM CHull 23-02 OKHa B IUIACTMACCOBBIX NEpeIuieTaXx C JABYXKaMEpHBIMH
CTeKJIoTakeTaMu B 12-3TakHoM 371aHuU BbicoTol H = 34,8 M B 1. Yde. MakcumanbHas u3
CpemHUX CKOpocTel Berpa mo pymOam 3a stHBapb V = 5,5 m/c. CormacHo cepTudukary
BO3/yXONPOHKIIaeMOCTh oKkHa ripu AP = 10 Ila paBua G = 3,94 kr/(m?-4), HOKa3aTelb pesKUMa
¢unbrparuu n = 0,55.

IHopsaok pacuera

Jst r. Ydor cornmacHo CHull 23-02 cpemHsisi TeMrepaTypa Hapy>KHOTO BO3ayxa Hauboiee
XOJIOAHOM MATUAHEBKH obecrieueHHOCTRIO 0,92 paBHa munyc 35 °C, pacueTHast TemMreparypa
BHYTpPEHHEro Bo3ayxa paBHa 21 °C.

BeruncisieM ynensHbIN BeC HAPYKHOTO M BHYTPEHHETO BO3yxa o (opmysam (69) u (70):

Yext = 3463/[273 + (-35)] = 14,55 H/M3,;
Yint = 3463/(273 +21) = 11,78 H/m®,

OmnpenensgeM pacyeTHYXO pPAa3HOCTh JABJICHWW BO3JyXa HAa HApYyXHOM W BHYTpPEHHEH
MMOBEPXHOCTSX OKHA HAa YPOBHE I0J1a MEPBOT0 3Taka 3aanus AP o dopmyste (68)

Ap = 0,55-34,8(14,55 - 11,78) + 0,03-14,55-5,5? = 66,22 Ila.

Haxomum HOpMHpyeMOe CONMPOTHBIICHHE BO3IYXOIPOHUIIAHHIO OKOH B PaCCMaTPHBAEMOM
nome 1o dopmyie (72)

Rin®d = (1/5)(66,22/10)%3 = 0,71 m?-u/kr.
ComnpoTHBIICHHE BO3AyXOMPOHHUIIAHHIO OKHA OTpeiesiuM 1o (opmysie (73)
Rint = (1/3,94)(66,22/10)°°° = 0,72 m? u/kr.
Takum oOpa3om, BEIOpaHHOE OKHO yIOBJIETBOPsieT TpeOboBaHusM CHull 23-02.
Ilpumep 2
Hcxoannlie 1aHHbIE

ODHOKBAPTUPHBIA OJHOATAXKHBIM JKHJIOW J0M. MeCTo CTpouTenbcTBa - TI. TUXBUH
Jlenunrpaackoir obnactu. PacuetHas temmeparypa Bo3ayxa B momerieHusx tinn = 20 °C.
CornacHo CHull 23-01 cpemHsisi Temreparypa tht U MPOJOJDKUTEIBHOCTh OTOIHTEIBHOTO
nepuoga znt a8 r. TuxBuHa cocraBisiorT: the = -2,8 °C; zne = 227 cyr. ['pagyco-cyTku
OTOTIMTENIBHOTO MEePHO/Ia, ONpeeisieMble TI0 popmylie (1), paBHBI

Da = (20 + 2,8)227 = 5176 °C-cyT.
Hopmupyemoe conpoTuBIieHHE TeTUIonepenaye s OKOH JIoMa coryiacHo Tabnuiie 4 CHull
23-02 cocTaBnser Rreq = 0,538 M2-°C/Br.
IHopsaaok pacyera

JU1sl yCTaHOBKY B IaHHOM 3/1aHUM BbIOpaH OKOHHBIN 010K pon3BoacTBa pupmsl «IIpodur»
(Boimmamit  Bonowek) ¢ TpOHHBIM OCTEKJIEHMEM B JEPEBSHHBIX pa3/ielbHO-CIAapEeHHBIX
nepereTax.
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CornacHO TPOTOKOJIY CEPTH(PUKALMOHHBIX HCIBITAHUH TPUBEACHHOE CONPOTHUBIICHHE
TEeIIonepeaue OKOHHOTO OJjoka (MpH OTHOIIEHWH IUIOMIAJM OCTEKJICHHS K IUIOIIAAN
3aMOJHEHHUs CBETOBOTO npoeMa paBHOM 0,75) Ro" = 0,545 M2-°C/BT > Rreq = 0,538 M2-°C/BT.

PesynbraThl cepTH(HUKAIMOHHBIX HCHBITAHUNA A3TOTO OJOKAa Ha BO3AYyXOIPOHUIIAEMOCTb
corlacHO T'OCT 26602.2 npuBeacHsl Ha pucyHke IL.1. Ilo pe3ynpraTam HCHBITAHMM Ha
BO3yXOIPOHHUIIAEMOCTh OKOHHBIH 050K mpon3BoicTBa (prupmbl «IIpoduTt» oTHOCHTCS K Kitaccy
B.

Cormacio 8.6 CHull 23-02 OKOHHBICE OJIOKH B  OJHOJTXHBIX JIOMax IIO
BO3JIYXOINPOHUIIAEMOCTH JIOJDKHBI ObITh B Tipezenax kiaccoB B - JI. BriOpaHHbIl OKOHHBIN
OJOK TO BO3IYXOMPOHHUIIAEMOCTH HMEEeT Kiacc B u OH Moxker OBITh NpPUMEHEH B
OJIHOKBAPTHUPHOM OJJHOSTa>KHOM KUJIOM JIOME.
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Ap. Tla
=-==X--=rXe===X-==- - OKOHHBII OJOK M3 KJIEEHOTO Opyca XBOWHBIX TIOPOJI C IBYXKAMEPHBIM CTEKIIOMAaKETOM
C IBOWHBIM YIDIOTHEHHEM TpUTBOpOB (pupma «HopBym»);
weesQesa0Q--<-0--= - OKOHHBII OJOK C TPOWHBIM OCTCKICHHEM B JACPEBSHHBIX Pa3JelbHO-CIHAPEHHBIX

TeperuieTax ¢ IBOMHBIM YIDIOTHEHHEM PUTBOPOB (pupma «IIpodut»)

Pucynok I.1 - I'pauku 3aBucuMocTeit 00beMHO Bo3gyxonpoHuaemMoctd Q1 oT nepenana
JaBlieHUs! Ap 10 pe3yabTaTaM CepTH(PUKALMOHHBIX UCIIBITAHUN OKOHHOTO OJIOKa,
COTIOCTaBJICHHBIE € Ipa(UKaMy HOPMATUBHBIX MPSIMBIX, OMPEIEIISIOINX I'PAHULIBI KJIACCOB
OKOHHBIX OJIOKOB 10 BO3TyXOIPOHUIIAeMOCTH 0 I'OCT 26602.2
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Ilpumep 3
Hcxoanblie TaHHBIE

JIeBATUATAXKHOE KUJI0€ 37]aHne. MecTo CTpouTenseTBa - I. TBeph. Pacuernas remmeparypa
Bo3zayxa B mnomemeHusx tinn = 20 °C. CormacHo CHull 23-01 cpenHss Temmeparypa the u
MPOJOJKUTEIIBHOCTD Zht OTOTIUTENIBHOTO Tiepuoa i T. TBepu coctaBistor: the = -3,0 °C; Znt
= -218 cyr.

I'pamyco-CyTKH OTONMTENLHOTO TIEPUOIa, onpeaessieMble o Gopmyse (1), paBHBI

D = (20 + 3,0)218 = 5014 °C-cyr.

Hopmupyemoe conpoTuBieHre Terionepeaade it OKOH KUJIOTO JIOMa COCTaBISIET Rreq =
0,526 m?-°C/BT.

IHopsaok pacuera

JI71s1 yCTaHOBKH B 9-3Ta)KHOM >KHJIOM 37]aHUU BBIOUpatoT okoHHBIHN 010k OO0 «HopBym» n3
KJIEEHOT0 Opyca XBOMHBIX IOPOJI C IByXKaMEPHBIM CTEKJIONIAKETOM C YIIJIOTHEHHUEM IIPUTBOPOB
B JIBYX IIOCKOCTSIX.

CornacHO TPOTOKOJYy CEpTU(UKALMOHHBIX MCIBITAHUA NPUBEIEHHOE CONPOTHUBIICHUE
Tervioneperaye OKOHHOro Oyoka (IpU OTHOUIEHMM IUIOHIAJAM OCTEKJIEHUS K IUIOUIaau
3aIOJIHEHUS CBETOBOTO MpoeMa, paBHoM 0,75) Ro" = 0,6 M?-°C/BT >Ryeq = 0,526 M?-°C/Br.

Pe3ynbrarel cepTU(UKAIMOHHBIX HCHOBITAHUN ATOro OJOKa Ha BO3AYXONPOHHUIAEMOCTH
npuBeAeHbI Ha pucyHKe I1.1. ITo 3TUM gaHHBIM B COOTBETCTBUH € I'OCT 26602.2 OKOHHBIN OJIOK
npousBoacTBa «HopBym» oTHOCHTCA K Kiaccy b.

CornacHo CHull 23-02 BO3IyXOMPOHUIIAEMOCTh OKOH 3/IaHUI TPEXATAXKHBIX U BBIIIE JOJDKHA
ObITh HE HIKE Kinacca b.

CrnenoBaTenbHO, COTJIACHO TpeOoBaHMsIM CHull 23-02 BBIOpaHHBIM OKOHHBIH OJIOK TIO
BO31YXOIPOHUIIAEMOCTH IPUMEHUM B 9-3TaKHOM >KHIIOM 3/1aHHH.

1.2 MPUMEP OITPEJAEJEHHUA BO3YXOIMPOHUIIAEMOCTHU NOMEIIEHUI
ZAKHNJI0T10 10MA

TpeOyeTcst ycTaHOBUTH COOTBETCTBHE TpeOOBaHUIO CHull 23-02 TIO BO3YXOIPOHHUIIAEMOCTH
MOMEILIEHUH JKUJIOTO JIOMa C BEHTUJISIIIMEH ¢ eCTeCTBEHHBIM MoOykaeHueM. VchbITaHusaM Ha
BO3yXONIPOHUIIAEMOCTb corjacHo ['OCT 31167 moaBepriach OJHOKOMHATHas KBapTHpa,
pacrosio’keHHas Ha 6-M 3taxe 17-3TaxkHoro xwioro goma cepur 1144-1/17, mocrpoeHHoro B
Mockse.

Hcxoannlie 1aHHbIE

O6mas muomas KBapTHps! 34,3 M2. Beicota noMernenuii 2,65 m. O6bem kBapTupsl Vi = 91
M3, HapyxkHble cTeHbl TOMMUHONW 280 MM U3 TPEeXCIOHHBIX Kele300eTOHHBIX MaHelel Ha
FHOKHX CBSA3SIX C yTEIUIMTENeM U3 MeHomnonuctuposia. OKHa ¢ JBOMHBIM OCTEKIEHHEM B
JlepeBAHHBIX CIIAPEHHBIX TeperieTax. I1nomaas cBeTonpoeMos 5,6 M2,

[TockonbKy MPUMBIKAHUS BHYTPEHHHUX OTPaXACHUN TepMeTUYHbIC, WHOUIbTPAIIMOHHBII
BO3/IyX MOCTYIAET B KBAPTUPY YepPe3 CBETOMPOEMBbI U HAPY)KHBIE CTEHBI.

[opsaok ucnbiTaHUs U 00Pa0OTKA Pe3y/IbTATOB

HcnbiTaHue KBapTUPBI Ha BO3yXOIIPOHULIAEMOCTD IIPOBOAMIIOCH IO MeTOAuKe 'OCT 31167.
BhITSDKHBIE OTBEpPCTHSA, a TaKXKe MeCTa NEepeTeKaHus BO3JyXa Ha Jpyrue 3Taxu (BAOJIb
TpyOONPOBOJIOB ~ KaHAJIM3allMM W HPOYMX  MeCT) ObIIM  3arepMeTHU3UpPOBAaHBI.
BosgyxonenpoHuiiaeMas IBepb C BEHTHWIATOPOM YCTAHOBJIEHA B IIPOEME BXOAHOW IBEPH B
KBapTHpy. BeHTuisITOp paboTan npu yCcTaHOBIEHHOW KpbIIKe ¢ 7 3ariymkamu. Vcnbitanue
IIPOBEICHO Ha IIOHW)KEHHE [OaBICHHUS IpH CIHEAYIOINUX Iepernagax MOaBICHHUS MEXIY
HapyKHBIM U BHYTPEHHUM BO31yXxoM Apm: 50, 40, 30, 20, 10 ITa (cM. IpOTOKOJ UCIBITAHUH B
tabnuie 11.1).
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[lo pe3ynpTaTam HCHBITaHUI yCTaHOBJIEHO, UyTO IIpU Apm = 50 Ila ocpeaHeHHas pa3HOCTb
naBieHus Bo3myxa Ha BeHTwisstope ApdY = 110 IMa. CornacHo KaauOpPOBOYHBIM JTaHHBIM
BEHTHJIATOpA MpH 7 YCTAaHOBJCHHBIX 3ariylllkax OObEeMHBIA pacxoa Bo3ayxa Qm uepes
BEHTUJIITOP OIpenelsiercs 1o popmyiie

Qm = 41,5Ap465,

pu ApY = 110 IMa nonyaum Qm = 369 m*/u.
KpaTHOCTB BO3yX006MeHa Nso, UL, KBapTUPHI pH APm = 50 Ia onpenensercs mo Gpopmyre
Nso = Qm/Vh =369/91 =4 uL,

CrnenoBaTenbHO,  BO3JYXONMPOHHUIIAEMOCTh  HAPYXKHBIX  OTPAXACHHN  KBapTHUPHI
ynosieTBopsieT TpedoBanmsiM CHull 23-02 ayist sKUITBIX 37aHAUH ¢ €CTECTBEHHOW BEHTHIISIITUCH
1 COOTBETCTBYET KJIaccy BO3yXOIPOHUIIAEMOCTH «YMEPEHHAsD.

Ta6nuna L.1 - IIporokoJ pe3yabTaToB HCNIBITAHUI

Ha3Banue: oJHOKOMHATHas KBapTHpa Ha 6-M sTaxke 17-|daTa:
STaKHOT0 JKUJI0ro noMa tumna [144
Anpec: Mocksa, yi1. OctposutsiHoBa, 1. 119. xopr. 2,[Ilnomans cren, B Tom umciae okon, Mm% 78,6, B ToM

KB. 288 4HCIIE OKOH 5.6

Tun 30aHus: KPYHONAHENBHOE Bua orpaxnaenusi:  3-CIOWHBIE  KeJI€300€TOHHBIC
MaHeid Ha THOKHX CB3SX C YTEIUIUTENeM U3
TICHOIOJIMCTHPOIIA

Inomas joma (kBapTuphl), M%: 34,3 Bricora nomemenus, m: 2,65

Tun okHa: chapeHHbIC JepeBsHHbIC mepemiersl c|bapomerpuueckoe nasiaenne, klla: 98,79
JIBYXCJIIOMHBIM OCTEKJIEHUEM

CkopocTh BeTpa, M/c: Oe3BeTpure

Bentuasitop: ¢ miactuHoit / 6e3 racTuHbl (HY)KHOE MOT4EPKHYTH)

Yucao 3araymek - 0, 4, 6, 7, 8 (Hy)HOE TOTYEPKHYTh)

HcnbiTanue: Ha NoBblllIeHNE/ IOHIDKEHNE (HY)KHOE ITOTYEPKHYTB)

Bpemsi Hauana ucneiTanuii: 12 y(Hapy:xnas temneparypa, °C: 20,5 |BHyTpeHnsis  Temnepatypa, °C:

45 mun 24,0
Ap,, ap, ap, Ap, Ap, Apg! 7
50 108 A 10 10 4 110 110
40 ! 88 83 80 80
30 | 45 58 50 50
20 1 25 31 25 35
10 6 10 v (6 10 ¥ J

Bpewms okonuanus ucnsitanuii: 13 | Hapyxknas temnepatypa, °C: 20,5 | Buyrpennss temneparypa, °C: 24,4
g 10 MuH

HcneiTanus IIpOBECJIA

NPUJIOXKEHMUE 111
(ctipaBOUHOE)

COITPOTUBJIEHHUE ITAPOITPOHUIIAHUIO JINCTOBBIX MATEPHUAJIOB U
TOHKHUX CJIOEB ITAPOU30JIALINN

ConpotuBieHne
Tommuua
Ne .. Marepuan NapOIPOHULIAHUIO
CII0sT, MM )
Ryp, M“-u-Ia/mMr
1 |KapToH OOBIKHOBEHHBIN 1,3 0,016
2 |JImcrel acOecToneMEHTHBIE 6 0,3
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ConpoTuBieHue
Tonmuna
Ne .. Marepuan MapONPOHHUIIAHHIO
CIOSI, MM
’ Rup, M%-u-Tla/mr
3 |/IucTel rurcoBbie 0OMIMBOYHBIE (CyXasl IITYKATypKa) 10 0,12
4 |JIucThl APEBECHO-BOIIOKHUCTHIC HKECTKUC 10 0,11
5  |JIucTel mpeBeCcHO-BOIOKHUCTHIC MATKHC 12,5 0,05
6 |Okpacka ropstaiM OUTYMOM 3a OJJMH pa3 2 0,3
7 |Oxkpacka ropstaM OHTYMOM 3a JBa pasa 4 0,48
8 |Oxpacka MacisHas 3a JjBa pa3a C MPeIBapUTEIHHOMN IIMATICBKOH U - 0,64
TPYHTOBKOMH
9 |Oxpacka smaiieBoii KpacKoi - 0,48
10 |ITokpbiTHE N30JHHOM MAaCTHUKOH 3a OJUH pa3 2 0,60
11 |ITokpeiTHE OUTYMHO-KYKEPCOIBHOW MacTHKOM 3a OJMH pa3 1 0,64
12 |[lokpeiTHE OUTYMHO-KYKEpCOIBHONW MAaCTHKOM 3a JBa pa3a 2 1,1
13 [[IepramuH KpOBEIBHHBIH 0,4 0,33
14 |TlomudTHiIEHOBAs IIIEHKA 0,16 7,3
15 [PybOepoun 15 1,1
16 [Tonb KpOBENBHBIN 1,9 0,4
17 |Danepa kieeHast TpexclonHas 3 0,15

MPUJIOKEHUE 111
(obs3aTenpHOE)

N30JIMHUU COPBLHHUOHHOI'O BJIATOCOAEP KAHUSA KEPAM3UTOBETOHA,
COILEPKAIIEI'O XJIOPUbI HATPUS, KAJIUA U MAT'HUSA

C %

A
MELRY

\ 13
2.0 X
' \
s A
10 AN
0.5

65 70 75 80 85 90 95 o,

or
0

Pucynok II1.1 - VI30;mHMM cOPOIIMOHHOTO BIArocoAepanus kepam3utoderona po = 1200
kr/M3, cofiepsKaniero XJI0py HATPUs, TIPU U3MEHEHUH OTHOCUTENIBHOM BIKHOCTH BO3TyXa

QDa, %, 1 MaCCOBOI'0 COJICCOACPIKAHHUA

C, %
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AN

\\ :
2.0 —
RERER
1,0 \ \
N
0.5

75 80 85 90 95 o, %

Pucynox I11.2 - VI3omuHUN COPOIIMOHHOTO BIIAroCoIepkanus kepam3utodeTona po = 1200
Kr/ M3, COACPKAIICTO XJIOPpUJ KajlnuAi, TP U3MCHCHUU OTHOCHUTEILHOHN BJIAXKHOCTU BO3yXa Pa,
%, 1 MmaccoBoro coseconepxkanus C, %

3,0 \
ol |
0
2.5 \ \
o LN

0.5

75 80 85 90 95 ¢, %

Pucynok I11.3 - I30mHMM cOPOIIMOHHOTO BIArocoAepanus kepam3utoderona po = 1200
KI/M°, COZIEpIKAIIIero XJIOPHU/ MarHHUs, TP H3MEHEHHH OTHOCUTEIBHOMN BIAXKHOCTH BO3LyXa
®a, %, 1 MaccoBoro coseconepxanus C, %
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AN
\

NS
R

1.0 AV AN

0.5
70 75 80 85 90 95 ¢, %

Pucynox 1.4 - VI3omuHAN COPOIIMOHHOTO BIIAr0CoIepKaHus kepam3utodeTona po = 1200
kr/m2, conepxamntero NaCl - 60 %, KC1 - 30 %, MgCl - 10 %, nipu n3MeHeHnn
OTHOCHTEIILHOM BIAKHOCTH BO3/yXa (Pa, %, 1 MaccoBoro coseconepkanus C, %, B cTeHax

dbrorodadpuk
C, %
3.0 \
2.5 \ \
A
to {13
2,0 \

REENEN
_ X
1.0 <

0.5

70 75 80 85 90 95 ¢, %

Pucynox 1.5 - 3onuHun cOpOLIMOHHOTO BIIArocoiep:kanus kepam3utodeTona po = 1200
Kr/m>, conepskamiero NaCl - 50 %, KC1 - 30 %, MgCl; - 10 %, npu usMeHeHHN
OTHOCHUTEIIbHOM BIIAXKHOCTHU BO3yXa (g, %0, U MaccoBoro cosiecoaep:xkanus C, %, B creHax
IIEXOB JIPOOJICHHSI PY/IbI
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RERE)

S
({1
2,0 \\
1.5 \
1,0 \\
0.5

70 75 80 85 90 95 ¢, %

Pucynox I11.6 - VI3omuHNMN COPOIIMOHHOTO BIIAr0CoIepKaHus kepam3utodeTona po = 1200
kr/m3, coneprxamntero NaCl - 30 %, KCI - 60 %, MgCl; - 10 %, nipu n3MeHeHNn
OTHOCHTEIILHOM BIAKHOCTH BO3yXa (Pa, %, 1 MaccoBoro coseconepkanus C, %, B cTeHax
LIEXOB CYILIKH

MNPUJIOKEHUE D
(pexomeHayemMoe)

INPUMEP PACYETA COINIPOTUBJIEHUS MTAPOITPOHULIAHUNIO

PaccunTaTe compoTHBIEHHE NAPONPOHUIIAHUIO HAPY)KHOM MHOTOCIOMHOW CTEHBI U3
XKene300eToHa, YTEIUTUTENs U KUPIUYHOM 00IHMIIOBKY >kujioro 31aHust B Mockse. [IpoBeputh
COOTBETCTBHE COMMPOTUBIICHUSI TAPOTIPOHUTIAHUIO CTEHBI TpeOoBaHMsIM CHull 23-02, paccunuTaTh
pacupeneaeHne napuyualbHOrO JAaBJIEHUST BOASHOIO Iapa IO TOJIIMIE CTEHBI U BO3MOXXHOCTH
o0pa3oBaHUs KOHJIEHCATA B TOJILIE CTEHBI.

Hcxoannlie 1aHHbIE

Pacuernas remnepatypa tint, °C, 1 OTHOCHUTENIbHAS BIAKXHOCTb BHYTPEHHETO BO3/yXa Qint,
%: st xuiIbix omerneHui tine = 20 °C (cormacHo T'OCT 30494), @int = 55 % (corsiacHo CHull
23-02).

PacuetHast 3uMHsist Temneparypa text, °C, 1 OTHOCHUTEINIbHAS BIaXXHOCTh HApPYKHOTO BO3yXa
Qext %, ONPEAETAIOTCS CIEAYIOIIUM 00pa3oM: ltext U (exy IPUHUMAIOTCA COOTBETCTBEHHO
PaBHBIMU CpeJHEN MECSAYHOHN Temreparype U cpeiHell OTHOCUTENIbHOM BIaKHOCTH HauboJiee
xonoaHoro mecsua. /it MockBbl Hanbosee X0JI0IHbIN MecsALl SHBaph U COrJIacHo Tadnuie 3*
CHull 23-01 text = -10,2 °C, u cornacuo Tabnuie 1* CHull 23-01 @ext = 84 %.

BnasxHOCTHBIN peXUM KHUIIbIX TOMEIICHUH - HOPMAJIbHBI; 30HA BJIAXKHOCTH 1711 MOCKBHI -
HOpMaJIbHasi, TOTJla YCJIOBHS SKCIUTyaTallud OTPa)AAIOLIMX KOHCTPYKLUUN ONpPEAEsstoT MO
napametpy b (corimacHo CHull 23-02). PacueTHble TEIUIOTEXHUUECKUE TOKA3aTeId MaTepUalloB
IPUHATHI IO apameTpy b npunoxenus JI Hactosiero Crojia npaBuil.

Hapy>xHast MHOTOCIIOMHAsI CT€Ha KHUJIOTO J0Ma COCTOMT U3 CIEAYIOLIUX CIOEB, CUUTast OT
BHYTPEHHEH MOBEPXHOCTH:

1 - rumcoBas IITyKaTypka TOJIIMHOM 5 MM, IIOTHOCTBIO po = 1000 kr/mM* ¢ okpackoii
BHYTPEHHEH TOBEPXHOCTH JBYMs CIOSMHM MAacisHOW Kpack, pacueTHble KO3((HUIMEHTHI
teronpoBogHocTH A = 0,35 B1/(M-°C), naponponunaemoctu p = 0,11 mr/(m-u-I1a);

2 - xene306eToH TomuHoi 100 MM, IIOTHOCTBIO po = 2500 kr/M3, A = 2,04 B1/(M-°C), p
= 0,03 mr/(m-u-I1a);
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3 - yremmutens Styrofoam 1B A ¢upmer «/IAY FOPOIT I'm6X» tommuuol 100 MM,
IIOTHOCTBIO Po = 28 kr/M3, Ay = 0,031 B1/(M-°C), p = 0,006 mr/(m-u-ITa);

4 - xuprinyHasi 00JIMIIOBKA U3 CIIONTHOTO TIIMHSHOTO OOBIKHOBEHHOTO KMPITUYA TOJIIMHON
120 MM,

po = 1800 xr/m®, s = 0,81 B/(m-°C), p = 0,11 mr/(m-u-Ila);

5 - mTyKaTypKa u3 mopru30BaHHOTO THIICO-TIEPIUTOBOTO PACTBOPA TOMIIIHHOM 8 MM, po = 500
kr/m3, A5 = 0,19 B1/(m-°C), p = 0,43 mr/(M-u-T1a).

IHopsaok pacuera

ComnpoTtuBieHue TEMIONEpeaaye OrpaxkJatomeil KOHCTPYKIIMY PaBHO

Ro = 1/8,7 +0,005/0,35 + 0,1/2,04 + 0,1/0,031 + 0,12/0,81 + 0,008/0,19 + 1/23 = 3,638
(M2-°C)/Br.

CornacHo CHull 23-02 (. 9.1, mpumeuanue 3) MJIOCKOCTh BO3MOKHOM KOHJIEHCAIlUU B
MHOT'OCJIOMHOW KOHCTPYKIMU COBIIAJAET C HAPY>KHOM MOBEPXHOCTBIO YTECIUIMTEIISA.

ConpoTHBNIEHHE MAPONPOHMIAHUIO Ry, MZ-u-Ila/Mr, orpaxkmaromeil KOHCTpykuuu (B
npenenax OT BHYTPEHHEH MOBEPXHOCTH /10 IJIOCKOCTH BO3MOKHOM KOHJIEHCAIMH) JOJDKHO
ObITh HE MEHEe HOPMHPYEMBIX CONPOTUBICHUM MAPONPOHUIIAHUIO, OMIPECNIIEMbIX I10
dhopmynam (16) u (17) CHull 23-02, TpUBEACHHBIX HIKE JIJIST yI00CTBA U3JI0KECHHUS:

Rvplreq = (eint - E)Rvpe/(E - eext); (31)
Rup2™® = 0,002420(8int - Eo)/(puduav + 1), 3.2)

T7€ €int - MapIHAIbHOE JaBJICHUE BOJSHOTO Mapa BHYTPEHHETO BO3ayXa, Ila, mpu pacdeTHOM
TEeMIIepaType U OTHOCUTENILHOM BIIaXKHOCTHU 3TOTO BO3/yXa, onpeenseMoe o Gopmysne

€int = ((Pintlloo)Eint, (9-3)

Eint - mapuuanbHOE NaBJieHHE HACBIIIEHHOTo BoAsHOTo mapa, [la, mpu temmeparype tint
MIPUHUMAETCS 110 TIprokeHuto C HacTosmero Coaa nmpaBwmi: npH ting = 20 °C Eine = 2338 I1a.
Torma npu

@int = 55 % eint = (55/100)-2338 = 1286 Ila;

E - mapimansHOe aBieHUe BOJASHOTO napa, [1a, B miockocTu BO3MOXKHOW KOHJEHCALIUU 3a
roJIOBOY MEpUO SKCILTyaTalllK, onpeenseMoe no hopmyie

E = (E1z1 + Exzz + E3z3)/12, (B.4)

E1, E2, E3 - napuuanbeHble 1aBICHUs BOJIHOTO napa, I1a, npuHuMaeMsle o Temneparype Ti,
B INIOCKOCTH BO3MOXHOU KOHJICHCALIMH, OIIPEIEIIIEMOM ITPU CPEIHEN TEMIIEpaType HAPYKHOTO
BO3JlyXa COOTBETCTBEHHO 3UMHEI0, BECECHHE-OCEHHETO U JIETHETO IIEPUO/IOB;

21, 22, 73, - TPOAOJKUTEIBHOCTb, MEC, COOTBETCTBEHHO 3UMHET0, BECEHHE-OCEHHErO U
JIETHETO TIEPUOJIOB, OIIPENENIEMasl C YYETOM CIEAYIOIIUX YCIOBHM:

a) K 3UMHEMY IE€pHUOAY OTHOCATCA MECSIbl CO CPEIHUMHU TEMIIEpaTypaMu HapyX HOTO
BO31lyXa HWXKe Munyc 5 °C;

0) K BECEHHE-OCEHHEMY IIepHUOJly OTHOCSATCS MECALbl CO CpPEAHUMH TEeMIIepaTypaMu
Hapy>KHOTO BO3JyXa OT MUHYC 5 10 mntoc 5 °C;

B) K JIETHEMY IEPHOJY OTHOCATCS MECSIbl CO CPEAHHUMHU TEeMIIEpaTypaMH Hapy>KHOTO
BO31yXa Balle noc 5 °C.

[IpoaoKUTENFHOCTD MEPHOAOB M UX CPEHSS TEMIIEpaTypa ONpeAesstoTcs mo Tadbnume 3*
CHull 23-01, a 3Ha4YeHUsA TEMIEPATyp B IUIOCKOCTH BO3MOXXHOM KOHJIEHCALUU Ti,
COOTBETCTBYIOLINE 3TUM Iepruoiam, 1o popmyie (74) Hacrosiero CBoja npaBui

Ti = tint - (tint - ti)(Rsi + 2R)/Ro, (2.9)
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rae tint - pacueTHas TeMIeparypa BHyTpeHHero Bo3ayxa °C, mpuHuMaemast s 5KHIJIOTo 3/1aHus
B Mockse pasHoii 20 °C;

ti - pacueTHas TeMIiepaTypa Hapy»KHOTO Bo3lyxa I-ro nepuoja, °C, mpuHUMaeMasi paBHOK
CpEIHEN TeMIiepaType COOTBETCTBYIOIIETO MIEPUOJIA;

Rsi - conpoTHBIIEHNE TEIUIONEpe aue BHYTPEHHEN TOBEPXHOCTH OTpaXkAeHUs, paBHOE Rsi =
Uatine = 1/8,7= 0,115 m?-°C-Br;

2R - TepMHUYECKOE COIMPOTHBICHUE CJIOS OTPAXKICHHS B MpeleinaXx OT BHYTPEHHEH
MIOBEPXHOCTHU JI0 IVIOCKOCTH BO3MOXHOW KOHJIEHCALIUU;

Ro - conpoTHBIIEHHE TEIUIONEPEaue OrpakICHU, OIIPEICIIEHHOE paHEe PaBHBIM

Ro = 3,638 m2-°C-Br.

OnpenenuM TEPMUYECKOE CONPOTHBIICHUE CJIOS OTPaXKJIEHUsS B INpejenax OT BHYTPEHHEH
MTOBEPXHOCTHU JI0 TUIOCKOCTH BO3MOXHOW KOHJIEHCALIUU

YR =0,005/0,35 +0,1/2,04 + 0,1/0,031 = = 3,289 (M2-°C)/Br.

YcTaHOBUM U1 IEPUOJIOB MX MPOJOKUTENBHOCTD Zj, CYT, CpeqHIO Temnepatypy ti, °C,
corylacHO CHull 23-01 1 pacCUMTAaEM COOTBETCTBYIOILYIO TEMIIEPATYPY B IJIOCKOCTH BO3MOKHOMN
KoHieHcanuu Ti, °C, o gopmyrne (3.5) it KITUMaTHYeCKUX YCIOBUH MOCKBBI:

3uMa (SIHBaph, eBpab, 1eKadpb):

Zi = 3 Mmec;
t1 = [(-10,2) + (-9,2) + (-7,3)]/3 = -8,9 °C;
11 =20 -(20 + 8,9)(0,115 + 3,289)/3,638 = -7,04 °C;
BECHA - OCEHb (MapT, arpeb, OKTIOPb, HOSIOPB):
2> = 4 mec;
to=[(-4,3) + 4,4+ 4,3+ (-1,9)]/4 = 0,6 °C;
12 =20 -(20 - 0,6)(0,115 + 3,289)/3,638 = 1,85 °C;
neTo (Maii - CeHTAOPH):
Z3 = 5 mec;
t3=(11,9+16+ 18,1 +16,3 +10,7)/5 = 14,6 °C,
13 =20 - (20 - 14,6)(0,115 + 3,289)/3,638 = 14,95 °C.

[lo Temmeparypam (T1, T2, T3) Ul COOTBETCTBYIOIIMX TIEPUOJIOB OIPEACISIEM IO
npuiokeHuro C napryanbabie gaBiaeHus (Ei, E2, E3) Bogsnoro napa: E£1 = 337 Ila, E> = 698
ITa, E3 = 1705 Ila u o ¢opmyse (D.4) onpeaenum napiuaibHOE JAaBlIeHUE BOASHOTO napa F,
[1a, B TUIOCKOCTH BO3MOKHOM KOHJ/ICHCAIIMH 32 TOJIOBO MEPHO/T IKCILTyaTalluy OrPaxIaromiei
KOHCTPYKIIUH JUIsl COOTBETCTBYIOIIUX MTPOJIODKUTEIILHOCTEH MEPHOIOB Z1, 22, Z3.

E =(337-3 +698-4 + 1705-5)/12 = 1027 Ila.

CoNpoTUBJICHHE MAPONPOHUIAHHUIO Ryp®, M?-u-Ia/Mr, yacTi orpaxkaaromeil KOHCTPYKIIUH,
PACIIOJIOKECHHOM MEKy HApy)KHOM MOBEPXHOCTHIO M IUIOCKOCTHIO BO3MOXKHOI KOH/ICHCAIIUH,
ompezensiercs mo popmye (79).

Rwp® = 0,008/0,43 + 0,12/0,11 = 1,11 m*-u-TTa/mr.

Cpennee napuuaiabHOE AaBJIE€HHE BOISHOTO Mapa HApYXHOTO BO3JYXa eex, 11a, 3a TO0BOM
NepUO/1 OTIpeIelIsitoT o CHull 23-01 (Tabnuua Sa*)

eext = (280 + 290 + 390 + 620 + 910 + 1240 + 1470 + 1400 + 1040 + 700 + 500 + 360)/12 =
767 Ila.
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I[To dopmyne (16) CHull 23-02 ompenensieM HOPMHPYEMOE  COMNPOTHBIICHUE
MaponpoOHHUIAHUIO U3 YCJIOBUA HCAOITYCTUMOCTHU HAKOIUJICHHA BJIArv 3a I‘OI[OBOI71 nepruona
IKCIUTyaTaIK corjacHo CHull 23-02 (1. 9.1a)

Rupa™ = (1286 - 1027)-1,11/(1027 - 767) = 1,11 m2-u-TI1a/mr.

Jlns pacyeta HOPMHPYEMOIO CONPOTHBIICHHS IapONPOHHUIAHUI0 Ryp2™? w3 yciaoBus
OTPaHUYCHUS BJArd 3a MEPHOJ C OTPUIATEIHHBIMU CPEIHUMH MECSYHBIMH TEMIEpaTypaMu
HapY>KHOTO BO3/yXa OepyT ONpEACTICHHYIO pPaHee MPOI0JHKUTEIBHOCTD 3TOTO Iepruoaa Zo, CyT,
CpEeIHIO0 Temneparypy 3toro nepuona to, °C: 2o = 151 cyt, to = - 6,6 °C.

Temmnepatypy 7To, °C, B IUIOCKOCTM BO3MOKHOW KOHJIGHCAllUM JJIsi STOTO IEepHOJIa
omnpenensor 1o ¢hopmyse (80)

10 = 20 -(20 + 6,6)-(0,115 + 3,289)/3,638 = -4,9 °C.

[TapumnansHoe naBieHue BOAsHOro mapa Ep, Ila, B MIOCKOCTH BO3MOXKHOM KOHIEHCALIMHU
OTIPENIETISIOT 10 MPHIIoKEeHHIo C mpu To = - 4,89 °C paBubIM Eo = 405 I1a.

CornacHo CHull 23-02 B MHOTOCJIOMHOM OrpakJaroliei KOHCTPYKIIUHU YBIaKHSIEMbIM CII0EM
ABJIA€TCA yTEIUINTENb, B JAHHOM TIpuMepe Styrofoam MIOTHOCTBIO pw = po = 28 kr/m° mpu
tommuae Yw = 0,1 ™. [lpegenbHO npomycTuMoe mpHpalieHne PpacyeTHOr0 MacCOBOTO
OTHOIIIEHHUSI BJIaTH B 3TOM MaTepHalie coriaacHo CHull 23-02 AW, = 25 %.

CpenHsss ynpyrocTb BOJSHOTO TIapa Hapy)KHOTO BO3JyXa IepuoJa MECSIEB C
OTPHLIATEIHLHBIMU CPEJHUME MECSYHBIMU TEMIIEPATYPAMH, OTIPE/IEICHHAs paHee, paBHa eo™ =
364 Ila.

Koaddunment n onpenensercs mo gpopmyse (20) CHull 23-02.

n = 0,0024(405 - 364)151/1,11 = 13,39.
Omnpenennm Ryp2"% o hopmyste (17) CHull 23-02
Rup2™ = 0,0024-151(1286 - 405)/(28-0,1-25 + 13,39) = 3,83 m?-u-ITa/mr.

[Ipu cpaBHEHMU MOJYYEHHOTO 3HaYeHUS Ryp C HOPMHpPYEMBIM yCTaHaBIMBaeM, 4yTo Ryp >
Rvpzreq > Rvplreq-

CrnenoBaTenbHO, OTpaXKaaroas KOHCTPYKIUS YAOBIETBOpsET TpeboBaHusM CHull 23-02 B
OTHOIUEHUH COIIPOTHUBJIEHUS IAPOIPOHHULIAHUIO.

Pacuem pacnpeoeﬂenuﬂ napuyuailbHo2o 0ag/1eHUs 600AHO20 napa no moJiuieé CmmeHbsl u
onpedeﬂenue 603MO2MCHOCMU oﬁpmoeanu}l KOHOeHcama 6 moJiuie cmensvl

Jlnist IpOBEpKU KOHCTPYKIIMHM Ha HaJIM4YUE 30HBI KOHJCHCAIIMM BHYTPU CTCHBI ONpEIeisieM
COIIPOTHUBJICHUE TTAPONIPOHUIIAHUIO CTEHBI Ryp 1o dopmyie (79) Hactosmiero CBoja mpaBui
(31ech M Jayiee COTPOTUBIICHUEM BJIArOOOMEHY Y BHYTPEHHEH W HapY)KHOW MOBEPXHOCTSX
npeHeoperaem).

Rwp = 0,005/0,11 + 0,1/0,03 +0,1/0,006 + 0,12/0,11 + 0,008/0,43 = 21,15 m?-u-TTa/mr.

OmnpenenseM mapuuaibHOE AaBIIEHHWE BOJASHOTO Tapa BHYTPH U CHApPYKU CTEHBI IIO
dopmyne (2.3) u nmpuitoxkeHuto C Hactosimero CBoja npaBui

Tint = 20 °C; @int = 55 %);
eint = (55/100)2338 = 1286 I1a;
text = -10,2 °C; @int = 84 %;
ext = (84/100)260 = 218 Ila.

OmnpenensieM TeMIeparypbl Ti Ha TpaHuLAX cioeB mo dopmyne (D.5), HymMepys OT
BHYTPEHHEIl NOBEPXHOCTH K HApPYXHOH, M MO O3TUM TeMIepaTypaM - MaKCHUMaJbHOE
NapUHaIbHOE JaBJICHUE BOASHOIO napa £j o NpuiiokeHuo C:
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11 = 20 - (20 + 10,2)(0,115)/3,638 = 19,0 °C;

E1=2197 Ia;

12 =20-(20 +10,2)(0,115+ 0,014)/3,638 = 18,9 °C;
E>=2182Ila;

13 =20-(20 +10,2)(0,115 + 0,063)/3,638 = 18,5 °C;
Es=2129 I1a;

14 = 20 - (20 + 10,2)(0,115 + 3,289)/3,638 = -8,3 °C;
E4 =302 Ila;

15 = 20 - (20 + 10,2)(0,115 + 3,437)/3,638 = -9,5 °C;
Es =270 Ila;

16 = 20 - (20 + 10,2)(0,115 + 3,479)/3,638 = -9,8 °C;
Es = 264 Ila.

Paccunrtaem HeﬁCTBHTeHBHBIe napuuaJbHbIC JaBJICHUA €i BOISTHOT'O Iapa Ha rpaHuiax CJiocB
o ¢hopmyiie

€i = €int - (eint - eext)zR/Rvp, (36)

T'JIE €int U €ext - TO K€, UTO U B hopmyie (2.3);

Ry - TO e, uto 1 B hopmye (79);

2R - cymMma CONPOTHBJIEHHH MAPONMPOHHUIAHUIO CJIOEB, CYMTas OT BHYTPCHHEH
MTOBEPXHOCTH.

B pesynbTaTe pacuera mo dopmyie (2.6) MoaydnM cienyromniue 3nauenus: e1 = 1286 Ila, e»
= 1283 Ila, e3=1115Tla, es = 274 I1a, es = 219 [1a, es = 218 I1a.

[Ipu cpaBHEHHMU BEIMYMH MaKCUMAIILHOTO MaplIUaIbLHOTO JaBjieHus Ei1 BoasHOTO mapa u
BEJIMYUH JICHCTBUTEIHHOTO MApPIIUATFHOTO JABJICHHS €j BOJISHOTO Mapa Ha COOTBETCTBYIOIIUX
TpaHUIIAX CIIOEB BUMM, YTO BCE BEJIMYHMHEI €j HIKE BEIMYHH Ej, 4TO yKka3pIBaeT Ha OTCYTCTBHUE
BO3MO>KHOCTH KOHJICHCAITMH BOJSTHOTO Iapa B OIPakArOIIeH KOHCTPYKIIHH.

Jlisi  HArJsIHOCTM — pacdeTa TOCTPOMM TpaduK  pachpeieieHus MaKCUMaIbHOTO
napluualbHOTO JaBlieHus Ei BoasHOoro mapa W rpaduk W3MEHEHHUs JEHCTBUTEIBHOTO
MapIUAIBHOTO JABJICHUS €j BOJISHOTO Tapa IO TOJIIE CTEHbl B MAaCIITa0e COMPOTHBIICHUM
MapONPOHUIIAHUIO ero cjoeB. OYEeBHIHO, YTO 3TH KPUBBIC HE TEPECEKAIOTCS, YTO TAKXKE
JOKa3bIBaET HEBO3MOXXHOCTh 00pa30BaHUsl KOHJICHCATA B OTPAXKICHHH.
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- pacnpeaciicHUEC MaKCUMAJIbHOT'O NMMAPpIHUAJILHOTI'O JaBJICHUA BOAAHOIO Iapa E

Pucynok 3.1 - PactipesieneHye napuuajibHOTO JaBICHUS BOJSHOTO Iapa B OrpakJaroien
KOHCTPYKIMH (CJIeBa HAIIPABO - OT BHYTPEHHEH MMOBEPXHOCTU K HAPYKHOM)

MNPUJIO)KEHUE 1O
(pexomeHayemMoe)

HNPUMEP TEIVIOTEXHUYECKOI'O PACYETA I10JIA
Hcxoanbie JaHHBIE

Onpenenutpb, yIOBICTBOPSET JIM B OTHOIICHUU TEIUIOYCBOCHUS TpeOoBaHUsM CHull 23-02
KOHCTPYKIMsI IIOJIa KWJIOTO 3JaHUs W3 MOJUBHHWIXJIOPUAHOTO JIMHOJIEYMa Ha
TEIUIO3BYKOU30JIMPYIOIIEH MOJOCHOBE M3 CTEKISIHHOTO BOJIOKHA, HAKJIEEHHOI'O XOJIOJHOMU
OMTYMHOW MACTHKOM Ha JKEJNe300€TOHHYI0 TIUIMTY TEPEeKPhITUs. TerioTeXHUUeCKHue
XapaKTEPUCTUKU OTACIIBHBIX CJIOE€B KOHCTPYKIMU ToJia (TIPH MX HyMEpAlHH CBEPXY BHH3)
IaHbl B Tabnuie 10.1.

IHopsaok pacuera
OmnpeenrM TEIUTOBYIO HHEPIHIO CJI0EB MoJia rmo gopmyie (53)
D1 = Ri1s1 = 0,0045-7,52 = 0,034,
D2 = Ros2 = 0,043-0,92 = 0,04,
D3 = Rss3 = 0,0059-4,56 = 0,027,
D4 = R484 = 0,08-16,77 = 1,34.

Tak kak cymMMapHasi TeTUI0Basi MHEPIUs MepBbIX Tpex cioeB D1 + D, + D3 = 0,034 + 0,04 +
0,027 =0,101 <0,5, Ho cymMapHas TeroBas uHepuus yetbipex cioes 0,101 + 1,34 = 1,441 >
0,5, To moka3zarenb TEMJIOYCBOEHUS MOBEPXHOCTH I0JIa OIpEAesieM MOCIeA0BaTEIbHO C
Y4€TOM YETBIPEX CJI0EB KOHCTPYKIHMH I0ja ¢ momoibio Gopmyn (82) u (83), HaumHas C
TPETHETO

Y3 = (2R383? + $4)/(0,5 + R3ss) = (2-0,0059-4,562 + 16,77)/(0,5 + 0,0059-16,77) =
= 28,4 Bt/(m? °C);
Y2 = (4R3s3? + Ya)/(1 + R2Y3) = (4-0,043-0,922 + 28,4)/(1 + 0,043-28,4) = 12,9 B1/(m?*-°C);

Y1 = Yn = (4R181% + Y2)/(1 + R1Y2) = (4-0,0045-7,522 + 12,9)/(1 + 0,0045-12,9) = 13,2
Br/(m2-°C).

3HaueHue MoKaszaress TEIJIOYCBOCHUS MOBEPXHOCTH MOJa IJIs JKHIIBIX 3JaHUN COTJIACHO
CHull 23-02 He jomkHOe npeBbimath Y = 12 Br/(M%-°C), u pacueTHOe 3HaUYEHKe TT0KA3aTeNs
TeMIOYCBOEHHUS JaHHOM KoHCcTpykuuu Yi = 13,2 Br/(m2-°C).

CrnenoBarenbHO, paccMaTpuBaeMasi KOHCTPYKIHMS TOJIa B OTHOIIEHUU TEIJIOYCBOCHUS HE
yIOBJETBOpsieT TpeOoBaHusM CHull 23-02. OmpenenuM MoKa3aTelb TEIJIOYCBOCHUS
MOBEPXHOCTU JAaHHOW KOHCTPYKIMU I0JIa B TOM CIiy4yae, €Clii MO IUIUTE MEePeKPHITUs OyaeT
YCTpOEHa CTSKKa U3 lutakonem3oderona (8 = 0,02 M, po = 1200 kr/m®, A = 0,37 B1/(M-°C), s =
5,83 Bt/(M2°C), R = 0,054 M?-°C/Bt, D = 0,315). KoHcTpyKius mona B 3ToM ciydae 6yaer
COCTOSITh M3 MATH CJIOEB.

Tax kak cyMMapHas TeraoBas HHEpIHs NepBhIX yeThipex cioeB D1 + D2 + D3 + D4 = 0,034
+ 0,04 + 0,027 + 0,315 = 0,416 < 0,5, HO cyMMapHas TeruioBas uHepuus msatu cioes 0,416 +
1,34 =1,756 > 0,5, To noka3aTeib TEIIOYCBOCHUS MIOBEPXHOCTH I0J1a ONIPEAEISAETCS C YIETOM
TMIATH CJIOEB KOHCTPYKIIMH T0JIA.

OmnpenenumM Mokasareib TEIUIOYCBOSHUSI TTOBEPXHOCTH UYETBEPTOTO, TPETHEro, BTOPOTO U
MIEPBOTO CJIOEB ToJ1a 110 GopMmyram (82) u (83):
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Tabnuma 0.1

ITnotHocTh| Ko3dhduIneHTs py yCIOBHIX
Howmep Tonmuuma MaTepuana JKCIUTyaTarmu A Tepmuyeckoe
Marepuain B CYXOM COMPOTHUBIICHHE
ciost cios 8, M TEIIONPOBOHOCTH | TETUIOYCBOCHHUS 0
COCTOSIHUU . 0 R, m*°C/Bt
3 A, Bt/(M-°C) s, Bt/(m*-°C)
Po, KT/M
1 |JIuuesoit cJIoi n3| 0,0015 1600 0,33 7,52 0,0045
JIUHOJIEyMa
2 |ITomocHoBa 0,002 150 0,047 0,92 0,043
3 |burymHas mactuka 0,001 1000 0,17 4,56 0,0059
4 |Tlnuta mepeKphITHS 0,14 2400 1,74 16,77 0,08
Y4 = (2R484% + $5)/(0,5 + Rass) = (2-0,054-5,832 + 16,77)/(0,5 + 0,054-16,77) = 14,5
Br/(m?-°C);

Y3 = (4R3s3% + Ya)/(1 + R3Ys) = (4-0,0059-4,56% + 14,5)/(1 + 0,0059-14,5) = 13,82 Bt/(m2-°C);
Y2 = (4R2s2% + Y3)/(1 + R2Ys3) = (4-0,043-0,922 + 13,82)/(1 + 0,043-13,82) = 8,78 Br/(Mm2-°C);
Y1 = Yn(4R18:% + Y2)/(1 + R1Y2) = (4-0,0045-7,52% + 8,78)/(1 + 0,0045-8,78) = 9,4 Bt/(m2-°C).

Takum 00pa3oM, YCTPONCTBO MO MJIMTE NEPEKPHITUS CTSHKKU U3 HUTAKONEM300eToHa (po = =
1200 kr/m®) TommmumHOM 20 MM yMEHBIIUIIO 3HAYEHHE TTOKA3aTeNsl TEMI0YCBOSHHS MOBEPXHOCTH
mona ¢ 13.2 go 9,4 BT/(M2-°C). CrnenoBaTenbHO, 3Ta KOHCTPYKIMS TOJa B OTHOIICHUH
TEIJIOYCBOCHHUSI YIOBJIETBOPSET HOPMATUBHBIM TPeOOBaHUSAM, TaK KaK 3HaUE€HUE MOKa3aTels
TeMIOYCBOGHHS TIOBEPXHOCTH He mpesbimaer Y = 12 Br/(mM2°C) - HOpMHpyeMOro
MoKa3aTessl TeIJI0YCBOCHMSI M0JIa JUIs HKUJIax 3AaHUM.

MPUJIOKEHUE S
(pexomeHayemMoe)

INPUMEP COCTABJIEHUSA PA3JAEJIA «<QHEPT'O®P®EKTUBHOCTb» ITIPOEKTA
OBIECTBEHHOI'O 3JAHUA

A.1 UHCXOIHBIE JAHHBIE JJISI PACUETA TEIIVIOOHEPI'ETHYECKHUX
ITAPAMETPOB 3JAHUA JIEHEBHOI'O YYPEXXKJIEHUA

Oowan xapakmepucmuka 30aHus

[IatusTaskHoe 31anue neyeOHoro yupexxaeHus. dacaj, miaH U pa3pe3 3JaHus IPUBEACHbI
Ha pUCyHKax .1 - 5.3. B IOKOIbHOM 3Taxke pa3MelleHbl KOH(PepeHI-3all, KyXHs U MO0JCOOHBIE
nomerieHus. Ha mepBoM sTake - BXOJHAs rpynmna ¢ KOHGEPEHL-3aJI0M U 3alaMH s
CEMHUHApOB, MPUEMHOE OTJeleHne M pecropad. Ha BTopom staxe - doile ¢ 3amamu amns
CEMHUHApOB, OMOIMOTEKa, aIMUHUCTPATUBHBIE MOMEIICHHUS U OTIeNeHHE (PYHKIHOHAIBHON
IUMarHocTUKU. Ha TpeThem sTaxke - nabopaTopusi KIETOYHBIX TEXHOJOTHH, IEHTP Hay4HO-
UCCIeoBaTeNIbcKuX Jaboparopuii, mopdonorudeckas saboparopus. Ha uerBeprom sTaxe -
KapAMOXUPYPrUUECKU CTalloHap Ha 66 xoek. Ha msaToM sTaxke - omepanuoHHBIA OIOK U
peaHUMAaIOHHOE OTAeNieHHEe. B TeXHMUYeCcKOM 3Ta)xke MOJ KYMOJIOM - 3all Ui TEeKYIIUX
OTIEpaTUBHBIX COBEIIAHUI Bpadyeil 1 KOMHATa MCUXOJOTHYECKON pa3rpy3Ku MepcoHaa.
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Pucynok 4.1 - @acan 3nanus

Oo611as BeicoTa 34aHuA 25,3 M, BBIcoTa moasana - 3,6 M. OraniauBaeMast IUIOIAab 30aHUS -
18199 M2, B TOM 4mcIIe TONIe3Hast Iomans - 15241 M2, otaruinBaeMsiii 00beM 31anust - 72395
M°, 06IIast TIOMAIb HapYy>XHBIX OT'PAKIAIOIINX KOHCTPYKIHM - 14285 M.

Pexxum paboTei: sieueOHBIN ONMOK (4-i1 - 5-U 3TaXu) - KPYriaoCyrO4HO, J1abopaTopHO-
aIIMUHUACTPATUBHBIA Onok - (1-it - 3-if aTaxu) - 8-yacoBoil pabouuil AeHb MPU S5-ITHEBHOI
paboueil Henene, MacCOBbIe MEpOTIPUATH (HaydHbIe KOHPEPEHIINH U JIp.) - 8-4acOBOH JI€Hb
0JIUH pa3 B Heaenmo. OTHOBPEMEHHOE HAXOXKICHHE JIFOICH B 3JIaHUM: Kpyriocyrodroe - 100
Yenl., B T€YeHUE §-9acoBOro pabodero mHs mpu S-mHeBHOW Henmerne - 400 demn., BO BpeMms
Hay4yHbIX KOHpepeHuui - 1200 uvemn.
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Ilpoexkmmuule pewrenus 30anusn

KoHcTpykTuBHAsT cxema 34aHUS - MOHOJMTHBIA JKENe300€TOHHBIH Kapkac C
OecKanuTeTbHBIMU MOHOJUTHBIMH MEPEKPHITUSIMH U MOHOJIUTHON (DyHAAMEHTHOW IUIMTON B
OCHOBaHMU MoiBaja ToimuHou 0,7 M. HapyXHble CTEHBI HOKOJIBHOTO 3Ta)Ka JKeIe300eTOHHBIE
tommuuon 250 - 400 mm. 3amosnHeHHE Kapkaca M0 HapyKHbIM CTEHaM IEpPBOrO dTaxa -
KApIHYHOE TOMIHUHONW 380 MM, Ha OCTaJIbHBIX 3Ta)kax - MEJKHE OJOKH M3 SYEUCTOro OeToHa
TommuuHOK 250 MM miuoTHOCTBIO 600 kr/m>. Bce CTEHBI MMEIOT HAPYKHOE yTEIUICHHE M3
MUHEpaAJIOBaTHBIX IUIUT U3 0a3aJIbTOBOTO BOJIOKHA, 3aKPBITOE CHAPYKU I'PAHUTHBIMH IINTaMU
Ha OTHOCE ¢ 00pa30BaHMEM BEHTHJIMPYEMOI BO3IYIIHOW MPOCIONKU TONMHON HE MeHee 60
MM.

[TokpeITHE 31aHUS BBIIIOJHEHO B BUJIE MOHOJIUTHOM 7K€J1€300€TOHHOW IINTHI, YTEIIIEHHOU
MUHEpaJOBaTHBIMU IUIMTaMU U3 0a3aJIbTOBOTO BOJIOKHA C KEPAaM3UTOBOW 3aCHIIKOM.

Ceeronpo3pauHble 3alojHEHUs (OKHA, BUTPaKW, IMOKPBITUE KYIMOJa) BBIIOJIHEHBI W3
MEPETJIETOB U3 AJTIOMUHHUEBBIX CIIJIaBOB C 3alOJHEHHEM JBYXKaMEPHBIMU CTEKJIOMNAKETaMHU.
CThIKOBBIE COEJMHEHUSI UMEIOT Pa3pbIBbl MOCTUKOB X0J10/1a, BHIIIOJHEHHBIE U3 TNIACTMACCOBBIX
BCTaBOK.

Jly1g cBETONpO3payHbIX 3aM0JIHEHUI KYIOJa NCHOIb3YIOTCS OJHOKAMEPHBIE CTEKIIOTAKEThI
C TPUIUIEKC-CTEKJIOM U CTEKJIOM C CEJIEKTUBHBIM MOKPBITHEM.

B 31anuu nperycMOTpeHbI BOJSTHOE OTOIIJIEHUE, TOpsiuee BOJ0CHAOKEHNE, TOAKIIIOUEHUE K
CUCTEMeE LIEHTPATN30BaHHOTO TeruiocHa0xkeHus. CrcreMa OTOIUICHUS ABYXTpYOHas C BepXHe
pasBoakoW maructpaineid. HarpeBarenmbHble TPUOOPHI CHAOKEHBI ABTOMATHYECCKUMU
TEPMOPETYIATOPAMH.

B xopmyce mpemycmarpuBaercs OOIMICOOMEHHAs NPUTOYHO-BBITSHKHAS BEHTHUIAIHS C
MEXaHUYeCKUM MoOyxaeHueM. [IpuTouHble YCTAaHOBKHM pACIOJIaratoTcsli Ha LOKOJBHOM U
TEXHMYECKOM JTa)kaX, BBITSHKHBIE - Ha TEXHMYECKOM »3Taxe. [IpUTouHble YCTaHOBKH
KOMILJIEKTYIOTCS BO3/IyX03a00pHBIM KJIallaHOM C 3JIEKTPOIPHUBOJIOM U AJIEKTPOTIOJOTPEBOM,
KaJIOpu(epHOU CEKITHEH.

Knumamuueckue u menJjioInepcemuuecKue napamempaol

CornacHo CHull 23-02 11 TOCT 30494 pacyeTHas CpeaHsis TeMIepaTypa BHYTPEHHETO BO3yXa
npunumaercs tine = 21 °C. CorsnacHo CHull 23-01 pacdyeTHas TeMIIEpaTypa HapyKHOTO BO3yXa
B XOJIOJIHBIN TTepHOJI roaa A YCIOoBUH MOCKBBI text = -28 °C, MpOoI0DKUTEIBHOCTD Zht = 231
CYT W CPEIHsIsl TeMIleparypa HapyKHOTO Bo3ayxa tht = -2,2 °C 3a OTONMUTENBHBINA NEPHOI.
I'pamyco-cyTku oTonUTEaIBHOTO nepuoaa Dy onpenensrores mo gopmyste (1) Dg = 5359 °C-cyr.

CornacHo CHull 23-02 anas 3THX Tpagyco-CyTOK HOPMHpPYEMOE COMPOTHBIICHUE
TerIonepe/aue s HapyKHBIX CTeH Rreq" = 3,28 M?-°C/BT, mokpbITHS Rreq® = 4,88 M%-°C/Br,
OTPAXKJICHUH IMOJ] OTaIUIUBAEMbIMU TOJIBajaMU Rreqf = 3,31 M?°C/Bt, OKOH W JPYTUxX
CBETOINPO3PAUHBIX KOHCTPYKIUH Rreq” = 0,552 M?-°C/Br.

CornacHo Tabnuie 9 CHull 23-02 HOpMUPYEMBIN YIEIBbHBIN PacXo]] TEIJIOBOM HEPTUU Ha
oToILIeHHE JedebHoro yupesxaenns dn? = 31 kJlx/(m3-°C-cyT).

A1.2 TEINIOTEXHUYECKHUE PACUETBI OI'PAXKJIAIOIIIUX KOHCTPYKIIUIA

5A.2.1 Ilnomany HApYKHBIX OTPAKIAIOIIMX KOHCTPYKIUH, OTAaINIMBaeMble IUIOMIAAb U
0o0BbeM 3/1aHusl, HEOOXOJUMBbIE ISl pacyeTa SHEePreTUUYEeCKOro MacnopTa, U TeIUNIOTEXHUYECKHe
XapaKTePUCTUKHN OTPAKIAOMINX KOHCTPYKIUN 3MaHUS OMPEIENsINCh COTJIACHO MPOEKTY B
COOTBETCTBHUU C CHull 23-02.

CompoTuBieHHsl TemonepeAaye OTpPaKJAIOUIMX KOHCTPYKUUH  OMpeNessuiuch B
3aBUCHMOCTH OT KOJIMUECTBA ¥ MAaTEPUAIIOB CJIOEB 0 hopmysiam (6 - 8) CHull 23-02. [Tpu 3TOM
K03 (UIIMEHTHI TeIIONPOBOIHOCTU Ap, BT/(M-°C), UCHIONB3yeMbIX MaTEpUaIOB Ui YCIOBHIA
skcrTyatanuu b kene3o6eToH (IIOTHOCTBIO po = 2500 kr/m®), As = 2,04 Br/(M-°C);
KUpPNUYHAS KJIaJKa W3 CIUIONIHOTO KHUPIUYa TIUHSHOTO OOBIKHOBEHHOTO Ha I[EMEHTHO-
necuanoM pactBope (po = 18700 xr/m3), As = 0,81 B1/(M-°C); leMeHTHO-TIeCUaHbIii PacTBOP
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(po = 1800 xr/m3), As = 0,93 Br/(M-°C); suencro-6eToHHbIe 610KH (po = 600 kr/m°), As = 0,26
Bt/(M-°C); rpasuii kepam3uToBelii (po = 800 kr/m°), As = 0,23 Br/(M-°C); MUHEpaOBaTHBIE
WIMTH Tpou3BozicTBa 3A0 «MuHepanbHas Bata» Mapku Bentu Batre (po = 100 kr/v®), Ap =
0,045 Bt/(M-°C), mapku Pyd Barre B (po = 180 xr/m°), As = 0,048 B1/(m-°C), mapku Py Barrc
H (po = 100 xr/m), A = 0,045 B1/(M-°C).

Hapyoicnvle cmenvl B Kopityce IPUMEHEHbI TPEX THUIIOB.

[lepBpIii TN Ha MEPBOM 3TaXKe - KUPHHUYHAs Kiajka ToimuHou 380 MM, yrernseHHas
MUHEpaIOBaTHBIME TMTaMu Bentu batre Tomumnoi 120 MM, ¢ OONMHIIOBOYHBIM CIIOEM H3
TPAaHUTHBIX IUIMT Ha OTHOCE, OOpasyloUIMM C HApYKXHOW TOBEPXHOCTHIO YTETUTUTEIS
BEHTUJIMPYEMYIO BO3AYIIHYK Hpocioiky TtouumHo 60 wmwm. Ilockonbky mpocioiika
BEHTHJIMpYyEeMasi, TO OHA U TPAHUTHAS TUIMTA HE YYaCTBYIOT B OIPENEIICHUH TETUIO3aIUTHBIX
cBOMCTB cTeHbl. CONMPOTUBIIEHUE TEIUIONEepeiadye ITON CTEHBI PABHO

Ro' = 1/8,7 + 0,38/0,81 + 0,12/0,045 + 1/23 = 3,3 m?-°C/Br.

BTOpOi/JI THUIT CTCHBI IPUMCHCH B OTPaAXKACHUAX OCHOBHBIX JICCTHUYHBIX KJIIETOK U CTCHOBOI'O
OTPaXJACHHUS KYyIOJIa M BBIMOJHEH W3 jKeyne300eToHa ToamuHoM 250 MM, YTETUIEHHOTO
MHUHEPAJTOBATHBIMU INIMTAMU TOHHIHHOﬁ 135mMm ¢ O6J'[I/IIIOBO‘-IHBIM CJIOCM U3 I'PAaHUTHBIX IIJIUT
Ha oTHOce. COnpOTHUBIICHHE TETUIONEpeIaue 3TOW CTEHBI paBHO

Ro' = 1/8,7 +0,25/2,04 + 0,135/0,045 + 1/23 == 3,28 M?°C/Br.

Tpetuit TUTI CTEHBI MPUMEHEH Ha 2 - 5-OM U TEXHUYECKOM 3Ta)Kax 3/IaHUS U BBHITIOJIHEH U3
MEJKUX SYEUCTOOETOHHBIX OJIOKOB TOMIIMHOW 250 MM, yTEIJIEHHBIX MUHEPaJIOBaTHBIMU
mutamu Beratu barrc TonmmHOM 100 MM, ¢ OOIUIIOBOYHBIM CJIO€M W3 TPAHUTHBIX TUTUT Ha
oTHOce. CONpOTHBIICHUE TETUIOTIEPEIaue ITOM CTEHBI PAaBHO

Ro'"' = 1/8,7 + 0,25/0,26 + 0,1/0,045 + 1/23 = 3,34 m%-°C/Br.

CTeHbl MEepBOTro TUMA UMEIOT TIomaas Aw = 4613 M2 pu 001IeH TuToIaaM Beex (acamon
7081 M2

CpeaHee CONpPOTHBICHHE TEIUTOTIEpEaUye CTCH 3JaHUS ONpeaessaiorT mo gopmyie (10)
paBHBIM

R::!. = ‘-'Ll E— (‘-ll.' Rﬁ-)
=1 =7081/(1256/3,3 +1212/3,28 + 4613/3,34) = 3,3 M*-°C/Br.

[TocKONbKY CTEHBI 3[aHUSI UMEIOT OJHOPOJHYK) MHOTOCIOWHYIO CTPYKTYPY, TO IIpH
HAIMYMH OKOHHBIX IPOEMOB, OOpa3ylolIMX B CTEHAaX OKOHHBIE OTKOCHI, KO3(hduiueHt
TEIUIOTEXHHYECKOM OTHOPOTHOCTH HAPYXKHBIX cTeH npuHsT I = 0,9.

Torma npuBeneHHOE CONMPOTUBIICHUE TEIUIOTIepeaye CTEH 3JaHus, ONpeiesieMoe o
dopmyne (11), paBHo

Ro"=r-Re® =0,9:3,3=2,97 M>°C/Br.

IToxpvimue (Ao = 2910 M?) 371aHKS, BHIIONHEHHOE B BUJIE MOHOJIMTHO#H 5Kee300eTOHHOM
IJIUTHl TONMIIMHOM 220 MM, YTEIUIEHO ABYMs CJIOSMHU MUHEPAJIOBATHBIX IUIAT: BEPXHUI
3alUTHBIN cioi - uThkl Pyd barre B Tommunoit 40 mm u HikHuit cinoit - mutel Pyd barte
H ronmunoi 150 MM. CBepXy NOKPBITHE UMEET KEPAM3UTOBYIO 3aCBIIIKY CPEIHEN TOJIIMHON
120 MM ¥ HEMEHTHO-TIECYAHYIO CTSKKY TOMIIMHON 30 MM.

ConpoTuBieHHE TEIIONEPeaaye NOKPHITUSI COCTABUIIO

Ro = 1/8,7 + 0,22/2,04 + 0,04/0,048 + 0,15/0,045 + 0,12/0,23 + 0,03/0,93 + 1/23 = 4,99
m%-°C/BT.

Oxna u eumpaxcu 3nanus (Ap = 1424 M%) BbIMONHEHH! W3 GIOKOB C MeperieTaMH M3
QIIOMUHUEBBIX CIUIABOB C 3allOJIHEHUEM M3 JIBYXKaMEpPHBIX CTEKJIOMAaKETOB C TOJIIUHOMN
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BO3IyIIHBIX mpocioek 12 mm. IlpuBeneHHOE compoTHBieHHE Teruonepenade Ro" = 0,45
M%-°C/BT.

Ceemonpo3paunoe nokpvimue kynond (Ascy = 288 M) BBITIONHEHO U3 GIIOKOB C MeperieTaMu
U3 aJIOMHHUEBBIX CIUIABOB C 3alOJIHEHHEM W3 OJHOKAMEPHBIX CTEKIOMAKETOB C HapyXHBIM
CTEKJIOM TPHUIUIEKC M BHYTPEHHHM CTEKJIOM C CEJIEKTUBHBIM NOKpbITHEM. llpuBenenHoe
CONOTHBIIEHHE Temnornepenaue Ro" = 0,6 M2-°C/BT.

Ozpadsicoenus OTAINIMBAEMOTIO noosana (IO W CTEHbl) KOHTAaKTUPYIOT C TPYHTOM.
Omnpenenenue MIPUBEICHHOTO COIIPOTHBIICHHS TeTIonepeayue OTpaXICHUH,
KOHTAKTHPYIOIIHUX C TPYHTOM, OCYIIECTBIISICTCS IO CIEAYIOIICH METOIHKE.

J1715 TOTO Orpask ACHNS, KOHTAKTHPYIOMIHE ¢ TpyHTOM (Aj = 4006 M?), pa301BaIOTCS HA 30HBI
IIUPUHOHN 2 M, HAYWHAs OT BepXa HAPYKHBIX CTEH MOJIBajIa, KOHTAKTUPYIOLIUX C TPYHTOM.

[Tnommay 30H ¥ UX COTIPOTUBIICHUS TEIIONEpeaaye

Asi, M2 Roi, M2-°C/BT
3oHal............... 634, 2,1
Bomall............ 592, 4,3
Bomalll............ 556, 8,6
BomalV........ 2224 ... 14,2

[puBeaeHHOE COMPOTHUBIICHHE TEILIONEPEIaue OrPAXKICHHUH 110 TPYHTY, OIMPEICIIIEMOE 10
dbopmyte (10), paBHO

R = 4006/(634/2,1 + 592/4,3 + 556/8,6 + 2224/14,2) = 6,06 M2-°C/Br.

51.2.2 TlpuBeneHnsii ko>pduIMenT Teronepenadn Kn'" depe3 HapyKHbIE OTPaXKIaiOIIHe
KOHCTPYKIUU 370aHus ompenensiercss no ¢opmyine (I.5) nmpunoxenuss I CHull 23-02 1o
MIPUBEACHHBIM COIMPOTUBJICHUSAM TeIUIoNepeiade OTICNbHBIX OTPaKIAIONINX KOHCTPYKIUI
000JIOUKH 37]aHUS U UX IJIOMIAIM

Kn'" = (5657/2,97 + 1424/0,45 + 2910/4,99 + 288/0,6 + 4006/6,06)/14285 = 0,476 B1/(M?-°C).

51.2.3 VcnoBHsIit ko3bduImeHT Teronepenayn 31auus Kn™, yauThIBaONIHIA TEMIONOTEpH
3a cueT MH(PWIbTPAIMU U BEHTWJISAIINH, onpenesiercs o ¢opmye (I'.6) mpunoxxenns I CHull
23-02. IIpu sTOM

yaIelbHas TeII0eMKOCTh Bo3ayxa ¢ = 1 kJ[x/(kr-°C);

Bv = 0,85;

OTaIUTHBaeMbIil 00beM 3aanus Vi = 72395 m°;

0011123 IIoIa/(h BHYTPECHHUX MOBEPXHOCTEH HAPYKHBIX OIPAXKIAIOIINX KOHCTPYKIHHA Ae*'™
= 14285 m?;

CpeIHsisl TUIOTHOCTh MPUTOYHOTO BO3JyXa 3a OTOMMTEIbHBIA MEPUOJ OIMpEeAesseTcs o
dhopmyne (I'.7) npunoxenns I' CHull 23-02

pa = 353/[273 + 0,5(tint + text)]=353/[273 + 0,5(21 - 28)] = 1,31 kr/m?;

CpeaHsaAa KpaTHOCTb BO3IIYXOO6MCH3. 3JIaHMS 32 OTONUTEIIbLHBIN nepuoa paCCYUTbIBACTCA I10

CyMMapHOMY BO3/1yX000OMeHY 3a CUeT BeHTH UMY 1 nHGuibTparuu o gopmyne (I.8) CHull
23-02

na = [(Lv nv)/168 + (Gintknint/168]/(BV Vh), (s1.2.1)

rjae Ly - KoMM4ecTBO MPUTOYHOTO BO3AyXa MPU MEXaHUYECKOW BEHTUIISIIHH.

[To mpoeKTy KOJIMYeCTBO MPUTOYHOTO BO3/yXa, MOCTYIMAIOUIETO MO 3Ta)k<aM, COCTaBIISET:
OKOJIBHBIH 3Tax - 69298 M°/4, 1-if stax - 34760 M>/4, - 2-if s1ax - 19240 Mm%/, - 3-if sTax -
30890 M3/u, - 4-ii sTax - 14690 M3/, - 5-i 3Tax - 37460 M>/4, - TeXHUYECKHI 3Tax - 3610 M>/4.

Ny - YUCII0O YacoB pPa0OTHl MEXaHMYECKON BEHTWISIIIMM B TEUEHHE HEAENHU; COTJIACHO
TEXHOJIOTHYECKOMY peXUMY paboThl 3MaHus 4-i u 5-i 3Taku BEHTUIUPYIOTCS C MOMOIIBIO
MEXaHUYECKOM BEHTUJISINH KPYTJIOCYTOYHO B TeueHue Heaenu 168 41 (Ny), 0JHa TpeTh MPUTOKA
IOKOJIBHOTO, 1-T0 U 2-T0 ATa)KeH, a TakKe MPUTOK 3-T0 ITaka M MOAKYIOJIBLHOTO MTPOCTPAHCTBA



148

- B Teuenue 40 u B Henento (Ny), IB€ TPETU LIOKOJIBHOTO, 1-T0 U 2-TO 3Taxel - B TeUeHue 8 4 B
Henemo (Ny);

Ginf - Konum4ecTBO WHOWIBTPYIOIMIETOCS BO3JyXa B 3JIaHUE 4Yepe3 OTpakIaroniue
KOHCTPYKIIMHU B Hepabouee BpeMs - Ui OOIIECTBEHHBIX 3[JaHUI OIpeaesnseTcs no Gopmyie
Ginf = 0,5-Vil. (51.2.2)

Vh! - oTannmBaeMslit 00beM MoMeNneHuii 31anns, padoraromux 40 4 B Henemo, Vol = 53154
M

K - koa(duiueHT ydyera BIMSHUS BCTPEUYHOIO TEIUIOBOTO IMOTOKA B CBETOMPO3PAYHBIX
KOHCTPYKIIUAX, PABHBIN TSI KOHCTPYKIIMH C OJMHAPHBIMU TeperuieTamu K = 1;

Ninf - YACJIO YACOB yueTa HHOUIBTPALIUU B TCUCHUE HEJICIIH, PABHOE JIJISl pAaCCMaTPUBAEMOI0
3gaHus Ninf = 168 - ny =168 - 40 = 128 u.

Torma
nq = {[(14690 + 37460)-168 + (41099 + 30890 + 3610)-40 + 82199,8]/168 +
+ (0,5 - 0,85 - 53154 - 128)/168}/0,85-72395 = 1,48 1/u.
[loacraBnsis mpuBeneHHBIE BbIlIe 3HaYeHUS B popmyny (I'.6) CHull 23-02, HOIyIUM
K™ = 0,28cnaPuVhpa"k/Ae™ = 0,28-1-1,48-0,85-72395-1,31-1/14285 = 2,337 Br/(M?-°C).

51.2.4 O6umii ko>hdurmenT Temwonepenaun 3xanus K, Br1/(M?-°C), ompenensercs 1o
dbopmymne (I'.4) mpunoxxenust I” CHull 23-02

Km = Kn" + Kn'" = 0,476 + 2,337 = 2,813 Bt/(M%-°C).

51.2.5 HopmupyeMble 3HaYEHUs COIPOTUBIIEHUS TEIUIONEpeaade HapyK HbIX OTPaKJAr0IINX
KOHCTPYKIIMK CcOrjlacHO CHull 23-02 YCTaHABJIMBAIOTCA B 3aBUCUMOCTH OT TPaayco-CYTOK
oronuTenbHOro mnepuoga Dg paifoHa cTpouTenscTBa Ui KaXKIOro BUAA OrpaxiaeHusa. B
tabuuie $.1 TpHUBEICHbI 3HAYCHUST HOPMHPYEMBIX Rreq M npuBeIeHHBIX Ro' compoTusieHumit
TEIUIONEepeiaye BUI0B OTPaKICHUM pacCMaTpUBAaEMOTO 30aHHUS.

Tabnuma .1 - Be1tuuuHbl HOPpMUPYEMBIX Rreg M IpUBeeHHBIX Ro" conpoTuB/ieHuii
TenJionepenaaye BUAOB OTrpakIeHUIl 31aHUs

Ne .. Buj orpaskaeHus Rreg, M2-°C/Bt Ro", M%-°C/BT
1 CreHbl 3,28 2,97
2 [MokpeiTHe 4,88 4,99
3 OkHa 0,552 0,45
4 CTeHbI U 10J1 110 TPYHTY - 6,06
5 OcrekiieHne Kymnosna - 0,6

Kak ciegyer u3 TaOnuibl, 3HaUCHHsI IPUBEACHHBIX COMPOTHBIICHUH TeIUionepenaye yis
CTEH U OKOH HIke Hopmupyembix BeianuuH no CHull 23-02. Onnako 3T0 A0MyCTUMO COTIIACHO
5.1 B CHull 23-02, Tak kak 5TU BeIWYMHBI OyAyT JAajee MPOBEPEHbl Ha COOTBETCTBHE IO
MOKA3aTeI0 YACIHHOIO PacXo/1a TEIUIOBOM SHEPTUH HA OTOIUICHUE 3/IaHusl.

51.2.6 Temneparypa BHYTpEHHEH MOBEPXHOCTU CBETOMPO3PAYHBIX KOHCTPYKIIMHA JOJDKHA
OBITh ISl TOPU30HTAILHOTO OCTEKIICHHS HE HIDKE TEMIIepaTyphl TOYKH POCHI tg: mpu ting = 21
°Cu Qint =55 % tg = 11,6 °C, st okoH He HUXKe 3 °C MpHU pacueTHBIX YCIOBUSX.

TemnepaTypy BHYTpEHHEH MOBEPXHOCTH HAPYKHBIX OTPAKICHHUH Tint MPH PaCUETHBIX
YCIOBUSX CIENYET OMpPENeNsTh Mo Gpopmyre

Tint = tint - (tint - text)/(RFr‘Otint)- (51.2.3)
I[J'Iﬂ CBCTOIIPO3PAYHOI'O KYITIOJIa
Tint = 21 -(21 + 28)/(0,6 - 9,9) = 11,75 °C > t4 = 11,6 °C;

JJIs1 OKOH
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tine = 21 - (21 + 28)/(0,45-8,7) = 8,7 °C> 3 °C.

CnenoBarenbHO, TEMIIEpATypa BHYTPEHHEN TOBEPXHOCTH CBETOIIPO3PAUYHBIX KOHCTPYKIIMM
IIPU pAaCUETHBIX YCIOBUAX yIOBJIETBOPSAET TpeOoBaHUsAM CHull 23-02.

51.2.7 OObeMHO-TUTAHUPOBOYHBIE XapaKTEPUCTHKH 37aHUsI YCTAHOBJICHBI 110 CHull 23-02.

OTHolleHNe IJIOWAAN HAPY)KHBIX OrPaXAAIOIMX KOHCTPYKLMM OTaluIMBaeéMON 4acTH
3JaHUs K TI0JIe3HOMH Tuiomany K:

k = Ae®™/An = 14285/15241 = 0,94.
Koaddunuent ocreknennoctu (acamos 3aanus f:
f = Ar/Aw+F = 1424/7081 = 0,2 < 0,25 (10 Hopmam CHull 23-02).
[MokazaTesb KOMIAKTHOCTH 3aaHus Ke®S, 1/M:
ke®®s = AV, = 14285/72395 = 0,197.

51.2.8 B 31aHuu npuMeHeHs! cienyolre sHeprocoeperaronie MepornpusThs:

- B KauecTBe YTCIUIMTENS OTPAKIAIOMINX KOHCTPYKUWH 3IaHUS HUCIOJB3YIOTCS
3¢ deKTUBHBIE TEIION30JIALMOHHbBIE MaTepHallbl ¢ KO3ppuireHToM TemonpoogHoctu 0,045
Bt/(M-°C);

- B 3[JaHWU YCTaHABIUBAIOTCS d()()EKTUBHBIC TBYXKAMEPHBIE CTEKIIOIAKETHI C BBICOKHM
COIIPOTHBIIEHHEM TEIUIOTIEpeate;

- B 3JIaHUH MIPEyCMATPUBACTCS IPUTOYHO-BBITSHKHASI BEHTHIIAIIHS C aBTOMAaTH3AIHEH;

- IPUMEHEHO aBTOMATHUYECKOE PETyJIMPOBAHHE TEIUIOOTIAYd OTOIHTENBHBIX MPHOOPOB C
MOMOIIIBIO TEPMOCTATOB MIPH IIEHTPAITILHOM PEryIUPOBaHUH TETIOBOW SHEPTHH.

1.3 PACYETHI SJHEPTETUUYECKHUX IMOKA3ATEJIEN 3JAHUA

$1.3.1 Pacxoa TEIUTOBOM SHEPrMU Ha OTOIICHHWE 3[aHUSA 3a OTOMUTEIbHBINA mepuoa Qr,
M1k, onpenensercs o Gopmyie (I'.2) CHull 23-02

Qn’ = [Qn - (Qint + Qs)v-E] B, (41.3.1)

rae Qn - o0IIre TermonoTepy 3JaHus Yepe3 HapyKHble orpaxaaromue KoHCTpykuuu, MJDxK,
ompenensaemMsle 1o 4.3.2;

Qint - OBITOBBIE TEIJIOMOCTYIUICHUSI B TEYEHHE OTOMUTENbHOrO mnepuoaa, MJIx,
omnpeenseMple o 4.3.3;

Qs - TeruonocTymiieHusT yepe3 OkKHAa M (OHAPH OT COJHEUHOM pagualu B TEYCHHE
OTOMUTENILHOTO nepuoaa, M/[x, onpenensemsle No $1.3.4;

V - K03 pULIMEHT CHIKEHUS TETUIOTOCTYIUICHHH 3a CYET TEeTIOBOM HHEPIIUH OTPasKJA0IINX
KOHCTPYKIUH, AJ1s paccMaTpuBaemoro 31anus V = 0,8;

€ - xoadpduument >hdeKTUBHOCTH aBTOPETYIMPOBAHUS IMOJAYM TEIUIOTHI B CHCTEMax
OTOIUICHHUS, B KOpITyce MPUMEHEHAa ABYXTPYOHAsl CHCTeMa OTOIUICHHUS C TEPMOCTATUYECKUMU
KpaHaMH Ha OTONUTENbHBIX Mpubopax, & = 0,95;

Bh - xo3dduuMeHT, YUUTHIBAIOMIMKI JOMNOJHUTENBHOE TEIUIONOTPEOICHHE CHCTEMBI
OTOIUICHHS, CBSI3aHHOTO C  JMCKPETHOCTbIO  HOMMHAJIBHOTO  TEIJIOBOIO  MOTOKA
HOMEHKJIATYPHOTO pPsiAa OTONMUTEIbHBIX HMPUOOPOB, MX JOMOJHUTEIHHBIMU TEIUIONOTEPSMU
yepes 3apainaTOPHbIE YYaCTKH OTPaXACHUMN, MOBBIIEHHOM TeMIepaTypoi BO3AyXa B YTJIOBBIX
MOMEIIEHUAX, TEeIUIONOTEePSMU TpPYyOOTPOBOAOB, MPOXOAAIIUX Yepe3 HEeOoTaIUIMBaeMble
MOMEIIeHUs, IS 3aHUH ¢ OTarIMBaeMbIMU noABanamu Bn = 1,07.

51.3.2 OO0mue TemmonoTepu 3AaHUS 32 OTOMUTENBHBIN NEPUOJ OMPENeNSIIOT 1o dopmyIe
(T'.3) CHull 23-02

Qn = 0,0864km Dg-A4e™™ = 0,0864-2,813-5359-14285 = 18605762 M k.

51.3.3 BBITOBBIC TEIUIONOCTYILICHHSI B TEYCHUE OTOTMTEIBHOTO TEPUOJA OMPEICIISIOT IO
dopmyne (I'.10) CHull 23-02
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Qint = 0,0864Qjint Znt Al (51.3.2)

rae Al - ansg oOIIEeCTBEHHBIX 3JaHMM - pacueTHas IUIOUIa/b, OINpenenseMas Kak cymma
IUIOLIa/Iel BCEX MOMEIEHUH, 32 UCKIIIOUEHUEM KOPUIOPOB, IIEPEX0/I0B, JIECTHUYHBIX KIIETOK,
TUQTOBBIX IMAXT BHYTPEHHUX OTKPBITHIX JICCTHUI] M MAH/IYCOB; B PaCCMATPHUBAEMOM 3JIaHUH
IJIOIIA1b KOPHAOPOB, IECTHHYHBIX KIIETOK, MM(TOBBIX MAXT cocTapiuseT 3316 m2. Torma 4 =
15241 - 3316 = 11925 m?;

Qint - BEeJMYMHA OBITOBBIX TEIUIOBBIAENEHMH Ha 1 M? miomaau oOIIECTBEHHOTO 3aHUS,
YCTaHABJIMBAEMBIX 1O pacueTHoMy uuchy moaei (90 Br/genm), Haxomsmuxcs B 37aHUH,
OCBEIICHUS, MEIUIIMHCKOTO M JPYroro TEXHOJIOTMYECKOro O0OpyNOBaHHs, B TOM YHCIIE
KOMITIBIOTEPOB (II0 YCTAHOBOYHOM MOIIHOCTH) C Y4Y€TOM pabo4yMX YacoB B HEIEJIIO.
TermoBbIICIECHNS B TEYEHUE HENIENU: OT JIFOJICH, HAXOJAIUXCS B KOPITyCe

Q1 =90(100-168 + 400-40 + 1200-8)/168 = 22714 Bt = 22,7 xBT;

OT UCKYCCTBEHHOTO OCBelIeHus (¢ kodddunmentom ucmonp3oanus 0,4) Q2 = 149,4 xBr;

OT MEIUIIMHCKOTO U IPYroro TEXHOJIOTMYECKOT0 000pyA0BaHHUS; OT KOMIIbIOTEpOB 897 kBT,
K02 (UIMEHT UCTIOIB30BaHUS KOTOPHIX 1O BpeMeHH B TeueHue Hemenw 0,35, torma Qs =
0,35x897 = 314 xBr.

Utoro Qint = (Q1 + Q2 + Q3)/4i = (22,7 + 149,4 + 314)-10%/11925 = 40,8 Br/m?;

Znt - TO ke, uTo B hopmyite (1), Zne = 231 cyr;
Torma

Qint = 0,0864-40,8-:231-11925 = 9710560 M/Ix.

51.3.4. TennonocTymieHus 4epe3 OKHAa W (OHAPH OT COJHEYHOW paJvaliil B TEUCHUE
OTOIUTENILHOTO Tepuoja i 4eThipex ¢acaloB 3/1aHUsl, OPHEHTUPOBAHHBIX IO YETHIPEM
HarpaBJIeHUsM, onipeaessitoTcs o Gopmyne (I'.11) CHull 23-02

Qs = TF‘kF(AFlll + Ar2l2 + Arsls + AF4|4) + Tscy'kscy'Ascy'lhor, (2-3-3)

TA€ TF, Tscy - KOO(PPHUIIMEHTHI, YIUTHIBAIOIINE 3aTEHEHUE CBETOBOTO MIPOEMa COOTBETCTBEHHO
OKOH M OCTEKJICHHsI KyIoJia HEMPO3PAUYHBIMU JIEMEHTAMU, ISl 3aTI0JTHEHUSI CTEKIOTIaKeTaMu
B OJITMHAPHBIX ATFOMHUHHUEBBIX MeperieTax TF = Tsey = 0,85;

Kr, Kscy - KOB(QHIIMEHTH OTHOCHTEIBHOTO IMPOIYCKAHUS COJHEYHON paauainuu Ui
CBETOIPOITYCKAIOIINX 3allOJHEHUH COOTBETCTBEHHO OKOH W KyIoOJa: JUIS JIByXKaMEpHBIX
cTeksonmakeToB oKoH Kr = 0,76; st 0 JHOKAMEPHBIX CTEKJIOMAKETOB C BHYTPECHHUM CTEKIIOM C
cenekTUBHBIM [TokpeiTHEM Ksey = 0,51;

Ar1, Ar2, Ar3, AF4 - TUIOIIAOM CBETONMPOEMOB (hacajoB 3[aHUS, OPHEHTHPOBAHHBIX I10
YeThIpEM HampaBjeHusaM, Ar1 = 174 M2 Arr = 613 M?; Arz = 155 M2 Ara = 482 M

Ascy - IIOIMAb CBETONPOEMOB KyIoJa, Asy = 288 m?;

I1, 12, I3, |4 - cpemHsis 3a OTONMMTENBHBIA TEPHOJ BEIMYMHA COJTHEYHOW paJHMalli Ha
BEPTUKAIbHBIE TOBEPXHOCTH MPU ACHCTBUTEIBHBIX YCIOBUAX O0IaYHOCTH, OPUEHTHPOBAHHAS
1o ueTeipeM (acagam 3aaHus, s ycinoBuii Mocksel |1 = 43 MTx/m?; 12 = 835 MIDx/m?, I3 =
= 1984 MJIx/M?; 14 = 835 MJTx/M?%;

lhor - cpemHssi 3a OTONMTENBHBIH IEPUOJ BEIWYMHA COJIHCYHOW pagualuyd  Ha

TOPU30HTAIBHYIO TOBEPXHOCTh MPHU ACUCTBUTEIBHBIX YCIOBHIX 001a4HOCTH, TSt MOCKBBI lhor
= 1039 MJTx/m?;

Qs =0,85-0,76-(43-174 + 835-613 + 1984-155 + 835-482) + 0,85-0,51-1039-288 = 923862
MJIx.

3Has 3HAUEHUS COCTABJISAIOUIMX TEIUIONOTEPH U TEIIONOCTYIUIEHUH B 3/1aHUE, ONIPEIEIUM
Qn' o popmyste (5.3.1). Pacxos TemoBoil 3HEPTUH 33 OTOMHUTEIbHBIN IEPUOJT PABCH

Qn = [18605762 - (9710560 + 923862)-0,8x0,95]-1,07 = 11260254 M Tk
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51.3.5 PacuerHblii yAeNbHBIA pacxo]i TEIJIOBOM SHEPrMM Ha OTOIUICHHE 3JaHusl 3a

OTOTHTENbHBIH Tepuo 0h’s, kJIx/(M3-°C-cyT), onpenensiercs o popmyie (I'.1) CHull 23-02

0h%® = 103Qn/(Vn/Dg) = 10%.11260254/(72395x5359) = 29 xJIx/(M3-°C-cyT).

JUst ISITUATAXKHOTO JIEUeOHOT0 yUPEKICHUSI HOPMUPYEMOE 3HAYEHUE COTIIacHO Tabiuue 9
CHull 23-02 paBHO

gn"® = 31 xJIx/(M3-°C-cyT).

CnenoBarenbHO, TpeOoBaHust CHull 23-02 BBITOJTHSIOTCS.

51.3.6 lcxoanble  fgaHHblE, OOBEMHO-IJIAHUPOBOYHBIE,  TEIUIOTEXHUYECKHE U
SHEPreTUYECKUEe MOKa3aTeNn 3AaHUs 3aHOCSITCS B SHEPreTUUECKUN macnopT 34aHus, ¢popma
KOTOpOTO MpHUBEAEHA B puiioxkeHuu J[ CHull 23-02.

3AKIIOYEHHUE

Orpaxxaroniyue KOHCTPYKIIMH S5-3TaKHOTO 3/IaHUS JIEUeOHOTO YUPEKICHUSI COOTBETCTBYIOT
TpeboBaHusAM CHull 23-02.

CreneHb CHI)KEHHS pacxoja SHEpruu 3a OTONMUTEIbHBIA MEpHoJ] paBHa MUHYC 6,45 %.
CnenoBarenbHo, 31aHue oTHocuTcs K kiaccy C («HopmanbHbli») MO SHEpreTHYecKoin
3¢ HEeKTUBHOCTH.

Ne .. Ilokazarenu Hopmupyemsble 3HaueHus | PacueTHble 3HaueHMsI
1 Temmneparypa Ha BHYTPEHHEH IIOBEPXHOCTH
ocrexsenus, °C:
OKOH Tint” >3 Tint” = 8,7
KyIosa Tind® > 11,6 Tind® = 11,75
2 IToka3aTenb KOMIIAKTHOCTH 34aHus Ke, 1/M - kedes = 0,197
3 |PacuerHbIi ynmenbHBIN pacxo] TEIUIOBOW SHEPTHUU g =31 gn"® =29
Ha OTOIUICHUE 3AaHUS 32 OTONUTENbHBIA IEPHOL O,
kJIx/(m3-°C-cyT)
4 |Conporusienue Temnonepenade Ro, M%°C/Br:
CTEHOBBIX OrpasKIeHMI Rored = 3,18 Rods =297
TIOKPBITHS R, = 4,88 Rods = 4,99
OKOH Ro"=0,58 Ro% = 0,45
OCTEKIIeHHs! KYToa - Ro se,"® = 0,6

KnroueBple  crnoBa:  TeruioBas — 3allUTa  3[JaHUI,  CTPOUTENbHAas  TEIUIOTEXHUKA,
sHepromnoTpedienue, sHeprocoepexeHme, sHepreTuueckas 3¢pHeKTUBHOCTb, YJHEPTETUUECKUIN
MacHoOPT, TEIJIOU30JISAIHS, KOHTPOJIb TEINIOTEXHUUECKUX IOKa3aTenei



