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NMPEAUCAOBUE

HuTeHCHBHOE OCBOEHHE CEBEPHBIX PErMOHOB CTpaHbl NOCTaBWIO Hepeq
CTPOMTENIMH aKTYaNLHYIO 3aRauy MPOCKTMpOBaHMS H CTpONMTENLCTBA 3aHuit
NoJIHOH 3aBOACKOH TOTOBHOCTH, NPMIOAHBIX 11 TPAHCHOPTHPOBKH B JNOGBIE
OTAWTCHHEIe PalOHLI H OTBEYAIOIMX COBPEMEHHBIM TpeGOBAHMSM, MIPCTLABIIA-
€MBIM K cpede obuTaHua yenoBeka. [looGurle 3MaHUA — MoGwiblinie (MHBEHTap-
HBIE) , — BBIDYCKaeMEle B HacToslIliee BpeMA OTECUSCTBEHHOM MpPOMEILLTIEHHOCTHIO,
He Bcerna ofnanawT HEOGXOMUMMBIMH KaueCcTBaMH, YTO B 3HaUMTENIBHOM Mepe
CBS3aHO C OTC eM CIIeUHAIBHO pa3paboTaHHBIX A HX DPOEeKTHPOBAHHIA
moxymeHToB. JleficTBYIOIlMe CTpOMTENIBHEIE HOPMEI M NpaBWIa CO3[2BAITUCh
A% TIPOEKTHPOBAHUA TPAgWIIMOHHLIX MHOTO3TAKHEIX 3HaHMi M NO3TOMY He
YHHINBaOT cnemuPHKy MOOHALHLIX (MHBEHTAPHLIX) }OMOB: OTHOCHTEIBHO
Gonpiiyld WIoOmiaRh HapYXHBLIX oOrpax/icHuli, HallHUMe NPOAYBAEMOro MpocCT-
ganc'ma DOX HOMOM, HNOBBLIUCHHYI0 I'epMETHUHOCTh H Manyld HHEPUHOHHOCTE.

TH 0COGEHHOCTM HEOOXOOHMO YUMTHIBATL NpU HNPOEKTHPOBAHMHM TEIUIOBOMH
3alUMTH 3aHAR nopo6Horo THNa.

Hacrogmee IlocoGue, comepxauiee Heobxomumble pononHeHMa K CHull
11-3-79%¥ g ygcTH  TEITIOTEXHHYECKOTO pactieTa MOGHILHLIX (MHBEHTAapHBIX) 3.a-
Huit, GyAeT cOOCcOGCTBOBATL NOBBIILICHHIO KaYeCTBA NPOCSKTUPOBAHMS 3[aHuit
37TOTO THIA.

Ilocobue paspaborano JIen3HUMDIII (xaup. TexH. Hayx M.A. Kasamues,
Kanp. 6uon. Hayx O.E. laspunosa, xang. Texs. Hayk M.A.EpemeeB, HHXeHepbl
JI.T. Boumsaxosug, X.A Oepmykosa, A.I'. Pynckuit, [1.H. CemeHiok) npu yvac-
Tan HUUCO (xaumwmpate Texm. Hayx AL Kporos, JLK. Mapxoe, M.A, ype-
Bay, 10.A. Tabynumxos), HUMCK (xamgupatet TexH. Hayk B.II. Xomenko,
I'I. ®apemox), MHUUI um. ©.0. Ipucmana (xangupatel mef. Hayk U.C. Ku-
puaHoBa ¥ T.K. SIunimna) .

1. OBHHE MOJIOKEHHA

1.1. Hacrosmee Ilocobue pacnpocTpaHfercs Ha NPOEKTHPOBAHME OIPaXK-
HaomMX KOHCTPYKUMA KoHTefiHepHLIX H cO0pHO-pa3GOpHBIX MOOGHIIBHEIX (HHBeEH-
TapHEIX) 30aHM# pa3nHIHOTrO GYHKUMOHATHHOTO Ha3HAYCHHA.

1.2, B nenax CoXpallcHHsA NOTeph TelU1a B 3¥MMHMI HEpHOX M MocTyIneHwHit
TelNa B JICTHMH OepHON NIpH NPOeKTHPOBaHHHM MOOHJIBHBIX (MHBCHTapHBIX) 37a-
HMft ¥ COOpYXKeHUH CnelyeT MpelycMaTpUBaTh:

2) oOLeMHO-IUTAHHPOBOYHbIE pellieHHA ¢ ydeToM obecrnieueHHs HaMMeEHbiueit
INOWIATYW OTPAKAAIOIMX KOHCTPY KUMH;

6) CoJHUE3aUWTy CBETOBLIX NPOEMOB B COOTBETCTBMH C HOPMATHBHOM
BemuuuHON KO3 HUMEHTa TEIVIONPONYCKAHHA CONHIE3AUMTHLIX YCTPOHCTB;

B) MNomagh CBETOBEIX MPOEMOB B COOTBETCTBHH C HOPMATHBHLIM 3Hade-
nueM KobdumMenTa ecTecTBeHHOM OCBEILEHHOCTH;

T) panuMoHanpHoe HpuMeHeHHe 3D(PEKTHBHBIX TEIIOHW3CHAUMOHHBIX Mare-
PUIOB;

I) ymioTHeHMe NPUTBOpOB H GablueB B 3allONHEHMAX MPOEMOB H CONps-
skeHMH 371IeMEHTOR (IIBOB) B HapYXKHLIX CTEHAX U NOKPHITHAX.

1.3. 3HaueHHS TEMIOTEXHHWYECKHX NOKasaTejicl CTPOHTE/IBHEIX MaTEPHAIIOB,
npusenenHsie B npun. 3 CHull [}-3-79%* s MoGuneHEIX (MHBeHTapHbIX) — 3TaHMit
CEBEpHOTO HCHOOJTHEHMS MPHHHMATCA 0O YClnoBuAM A" (KpoMe MylieBHIX
¥ OSaup), and 3paHME OGRMHOIO M IOXKHOTO HMCIONHEHHMS — 110 ycioBuam “B”.

1.4. llpn npoeKTHpPoBaHHMH MOGHIBHBIX (MHBEHTapHBIX) 30aHHH A coopy-
XKeHHHl clegyer NpeAyCcMaTpHBaTh 3AlMTY BHYTpeHHEH M HapyXHo# NDoBepXx-
HocTeft cren oT BosfdeHcrBHA Biard (nMpoM3BOJCTBEHHOM u ObITOBOH) ¥ aTMoC-
depHBIX OCagKOB C ydUeTOM MaTepHala CTeH, YCIOBHH MX SKCIUTyaTallMH M Tpe-
GoBaHHH HOPMATHMBHBEIX AOKYMEHTOB IO NPOCKTHPOBAHHIO OTHENBHBIX BHIOB
3nammit, COOpyXeHUN B CTPOUTENBHBIX KOHCTPYKuyii.



2. PACYETHBIE TEINIOTEXHMYECKHE HAPAMETPBI

2.1. llpH TEIDIOTEXHHUECKOM pacieTe HapYXHLIX OrpaXxpadlWX KOHCTPYK-
UME OTAIMBACMLIX MOGHNBHBIX (MHBEHTAPHRIX) 3MaHHH TeMOeEpATypa Hapyx-
HOro BO3/lyXa IpHMHMMaeTca Ans HcnonHeEHs ceseproro (VC™) — mmmyc 500C,
obrraoro (*°0”) ~ munyc 359C u roxmore (”10"") — munyc 20°C.

2.2, PacueTHHIS¢ TeMIeEpaTyphl BHYTPCHHETO BO3yXa NDHHEMAIOTCH NN
FUNBIX H oflecTBeHHbIX 3mMaHmMit — 229C, A DpoH3BOACTBEeHHBIX — 169C.

2.3. CyTouHnle xoneGaHus TeMmepaTyph! BHYTPEHHEro BO3AyXa Af. » 9C,
He IIOMXXHKE NpeBhINaTh:
B XUTBIX AOMAX, ZEeTCKHX H JIede6GHO-TPoPHIaKTHISCKUX YUPSKICHHAX

B SHMHMIT mepuoRy, . . . 21,5
B retHuit ¥ A ]
B 06IMIECTBEHHBIX 3XAHNAX MpoOYero PYHKUMOHANIBHOTO Ha3HAUEHNA
B 3MMHWI mepHox . . . 32
B eTHMH 7

2.4. 3HaueHNe TeMmepaTypHOTO Nepemaga 4%” mexry Temnmeparypolt BHyT-
PeHHero Bo3AyXa M TEMNEPaTypol BHYTPeHHMX MOBEpXHOCTel CreH, yKa3aH-
Hoe B CHull 1i-3-79%%(ni. 2.2), B nomemeHu:X, HMeloUMX Goee ABYX Hapyx-
HEIX OrpaKicHHMH, He CUMTas MolNa, ClemyeT NPHHEMATE Ha KaXIoe JONOJHATENNb
HO€ HapYXHOE OTPKMEeHMe IIA XUWILIX AOMOB, HETCKHX H NedeOHo-IpodunaxTi-
YeCKHX yupexJeHutt MeHbine Ha 1°C; ans o6IECTBeHAMX 3M1aHUl Npouero GyHK-
IMOHAJIBHOTO HasHaYeHUA Gonpuwre Ha 0,57 C,

T1pumenanne. Hpu oborpeBaemux monax mepenamsr A+¥ mexay Temme-
paTypoll BHYTpEHHErO BO3NYX2 H TeMOepaTypo#t BHYTPCHHHX NOBEPXHOCTeH CTEH
RoNyCcKaeTCs MPHHKMATh Ha OOMH TIpasyc Gonble.

Temneparypa HeoGorpeBaeMoro moia HO/DKHA ObITE He HIDKE: B OKHJIRIX
JAoMax, KeTCKAX H JeueGHO-IpodHIaKTHYCCKUX YupexaeHwx — 179C; B oGuect-
BEHHRIX 3JaHMAX Hpovero (QYHKIMOHABHOTO HasHayemma — 169C. Pacuernas
TeMIepaTypa NOBEPXHOCTH oborpeBaeMoro Hojla NpuUAMMAaeTca pasHolt 210C.

3. CONPOTHUBINTEHME TEIUIONEPENAYE OIrPAXIANMX KOHCTPYKIIHHA

3.1. Conporusnenne Temwionepenaye R, OTPLKRAOIMX KOHCTPYKUHIE ciie-
AyeT OpHHHMATL PaBHEIM 3KOHOMMYECKH H€lIeCO0GPa3HOMY CONPOTHBIICHHIO
Temionepenate R ¥, oHpefeneHHoOMY MCXOIA B3 YCIIOBHS oGecneyeHNs HAHMCHE-
RIMX OPHBENSHHLIX 3aTpaT (CHull [1-79%%, 1.215), Ho Bo Beex ciyyasAx He MeHee
TpeGyeMoro collpoTMBIICHHS TelUlollepefiade HO THIMEHHUYCCKHM YCHOBHAM,
onpegensaemoro o dopmyne (1), T

3.2. TpeGyeMoe CONpPOTHBIIEHHE TeIIOepefave R,,P , M2-0C/BT, Orpaxialn-
IMX KOHCTPYKIHIA, 32 HCKITIOUEHHEM OKOH, CNIeflyeT oNpenenars no ¢dopMyne

R =n(ty-t,) (At ), m

e fi— xo3ddunueHT, IpUHEMaeMbIll B 3aBHCHMOCTH OT NOJIOXKEHUS HapyMHOK
NOBEPXHOCTR OrpakAaloIMX KOHCTPYKHMHl N0 OTHOILIEHHMIO K Hapy>KHOMY BO3-
Ayxy; Opi pacdere R,’ orpakmabUMX KOHCTPYKIMl MOGHILEBIX (MHBeHTap-
HBIX) 3HaHuR 71 - mpuAMMaeTcHa paBHEIM 1; ¢, — pacueTHas TeMIeparypa
BHYTpEHHETO BO3yXa, MPHHAMaeMad 1o 1.2.2 B COOTBETCTBHH ¢ HOMEHKAATypo#
agamas, °C; %, — pacueTHad 3HMHASA TeMIepaTypa HapyXHOTO BO3AYXa, HPHHHA~
MaeMad 00 N.2.]1 B COOTBETCTBHY C HCHOJIHEHHEM 3fanus, OC; A¢"-— mopmarus-
Hblli TeMIOEpaTypHLI! mepenax MeXIy TeMIepaTypoil BHyTpeHHEro BO3AYyXa H TeM-
mepaTypoil BEyTpeHHell NOBEPXHOCTH OTrpakmaline#t KoHCTpyxuun, °C, mpuis-
MaeMEU! B COOTBETCTRBHH C Ta6m.2, CHull 1F-3-79™* w1 n.2.4; o, — KO! e
Termioo6MeHa Ha BHYTpeHRelt TIOBEPXHOCTH OTPAKTAIOIIEH KOHCTpyKIMH, BT/ (M<x
x°C), onpenenaemsll 1A CTeH H NOTONKa To hopMymne
x, =0 too, (T,-T )t 7,), )

e ot — KOADOHIMEHT KOHBEKTHBHOTO TeriooGmena, B/ (M2-°C), onpepens-
eMeli 1o opmyne

a



oc,<=/<3;/mb" s 3)

& — xod3bGMIHMEHT, NPHHHMAeMbIft paBHBIM i cTeH — 2,44; JUIA NOTONKA —
3,26: o 5 — ko3)PMUHEHT IyuHcTOoro TeiviooGMeHa, NPHHUMAEMbI PABHEIM
4,9 B/ (M2:9C); 7, — paMauMoHHas TeMIepaTypa NOMELUEHHA OTHOCHTEILHO
paccMaTpuBaeMoro orpaxuienus, °C, onvenensemad no dopmyne

ZR= a:?;.F;/(Z:F;), )

rne T; M F; — COOTBETCTBEHHO TEMNEPaTypa H MIOLRAb BHYTPEHHUX HOBEPX-
HOCTe#l orpakpeHMil, y9acTBYIOUIMX B PaIMalMOHHOM TemwiooGMeHe ¢ paccMatpu-
BaeMBIM OrpaxfcHHeM; & - MONPaBKa, YUNTHIBAKOLIAR BIHAHKe MebGenu M Ipu-
6opoB OTOIUIEHHA HA. T, , OC, Npunumaemad I OTONILHO CToAuUmMX GloKOB
paBHolt 1,05, mist YITOBRIX DOMeleHMit cGOpHO-pa3GOPHLIX 3MAHMA U KOMIMEK-
coB u3 Gnox-koHTefiHepoB ~ 1,03; 7, — TtemmepaTypa Ha BHyTpeHHeH moBepx-
HOCTH paccCMaTpHBaeMoro orpaxnenns, °C, onperiensdemas no ¢popmyne

N
T =t,~ 4t %)

TeMnepaTypa BHYTPEHHHX HOBEPXHOCTeHf orpaxueHuit, rpaHWJaIllMX C OTal-
JIMBacMBIMH LOMEILCHHSMM, UPHHUMAETCS PaBHOM TeMIepaType BHYTpeHHero
BO3MlyXa CM. 1.2.2, ¢ HeoTallIMBaeMEIMH — Ha 20C Hmwke. Temneparypa BHyTpeH-
Helt noBepxHocTH okHa T, , OC, onpenensercs no bpopmyne

Cox=tg (G E )Ry [ Ry ©®
roe Ay — CONMpOTHBJIEHHE TellooGMeHy, pasHoe 0,095 M2-°C/B'r; Rox — cONDO-
THBJICHHE TeIUioNnepenadye OKOH, NPHHMMaemMoe B COOTBETCTBMM ¢ mpwi. 6 CHull
11-3-79*%

Ipumeuanue, [Ipn onpenenenun TpeGyeMoro ConpoTUBIeHUA TeIvIoNepenaue
KOHCTPYKIJMK f0J1a OPHHHMAETCH o¢, = &, (%1, )t N -T),a At onpenensieTcs
no popmyne

At"=t,-T Q!

rae 7, — TeMIepaTypa NOBEepXHOCTH 11071, IPHHUMAeMAad B COOTBETCTBHY c 1.2 4.

3.3. Pacuer R)? orpakpalonmx KOHCTPYKUME cGopHo-pa3sGopHBIX MOGHIIE-
HEIX (MHBEHTAapHBLIX) 3[aHHH ClefyeT NPOH3BOAMTE MO YITIOBOMY HNOMELIEHHIO
1-ro staxa.

Iipumep 1. Onpenennuth Tpebyemoe CONpoTHBIIEHUE TeIUIONepexade RZ" Ha-
PYXHBIX OI'paXJAIIMX KOHCTPYKUMHA OBHO3TOKHOIO cGOpHO-pa3GOPHOrO JOMa-
oOmexauTHd, NpesHasHaYeHHOTo NI 3KCIUTyaTauMH B paioHax Cesepa (puc. 1).

Pacyer mpousBomuTtca mA xunoro Gnoka. BHyrpeHHMe pasMephl momelile-
HMA: UMHA — 5,6 M; umpuHa - 2,6 M; BhicoTa 2,6 M. OKHO pPacHONOXeHO Ha
TOpueBoit creHe. Pa3mepb! OKOHHOrO mpoema: mmpuHa — 1,2 M; BBIcOTa — 1 M.
Octewsnenne Tpoithoe ( R, = 0,52 m4-°C/BT1). MIaAX BHYTpEHHUX NOBepXx-
HOCTe#l OTrpaypeHHit: NMpoaonsHOHN cr eHbl — 14,6 M4 TopueBoit ( oif) cre-
HBl — 6,8 M<; 'r%puenoﬁ creHBl (Ge3 yueTa minoiuagu oKHa) — 5,6 M<; moTonka
u nona - 14,6 m<; okha — 1,2 M4, PacueTHble napamerpu 7, =—~50°C (n.2.1.);
13=220C (n. 2.2);A¢ L =50C; At" = 4°C (n.2.3);7,=17°C (n.2.4).

noT

Puc. 1.CxemMa MMBEHTaPHOTO NOMa-061UIGKHTHA 13
Gnox-xoHTeitsepon

1 — x036a0K: 2 - xuavie 6aoku




INpunata cnenyoias KOHCTPYKUMA HAPYXKHLIX orpaxnaeHu#i, CTeHH ¥ nHo-

umn
*® ;fm crolt JIBII ( 7=800 kr/m3; A =0,19 Br/ (M-°C) ; 6 =0,006 m;
3$=5 49 Br/( 5.

IBI (z—zoo KI‘IM3 A =0,07 Bt/ (M-°C) ; 6-9 01 M 5=1,67 Bt/ (M2-9C);

yTemurens — neHononucrupon ( Ll 40 xr/m 1 B'r/ (Mm-°C); 0 -~
onpepenseTcsa u3 ycnoBus obecnevenns Ry’ 5= 0341 Br/ (M 0C);

napymlax oﬁuimaxa — IBIT ( 7= 800 KI‘/M 2=0,19 Br/ (M 08 =0,006

, = 5,49 Bt/ (q~-°C) ; Barouka (7=500 xr/M3 A= 014 Bt/ (M-°L) ; £=0,013
3 87 B1/ (M4-°C) .

Hapymxaﬁ oSUIMBKA TIOKPLITA 3eneHoft MacnaHolt kpacko#t ( @ = 0,6) . llon

(HeoGorpenaemblit) :

mHoneym ( 7 =1400 xr/m3; A =0,23 Br/ (M-9C) ; 4= 0,004 m; S = 5,87
B/ (M2 0C);

°cy OCH (=600 xr/m3; A=0,13 Bt/ (M°C); F'=0,02 m; 5 =3,93 Br/ (M2»
* H

°, BN ( 7 =200 xr/m3; A =0,07 Bt/ (M°C); £ =0,01 m; 5=1,67 Brf (M2x
x°0y .
YTeIUIHTeNs ~ neHononuctupon ( 7 =40 Kr/M3 A= 0,041 B/ (M2 °C) ;
F- oupenenzerc;x 3 yCnoBua oGegreyeHus R’F 1 $=0,41 BT/ (MZ 0C) ;
apyxkHast o6umsia — IBI ( y =800 xr/M3 A=0,19 BT/(M C),
60 006 M; $=5,49 Bt/ (M~9C);

Pacuer R npou.onsnoﬁ CTeHOBO# nanens Benercs no Gopmyne (1).
Kosdduupenr TemooGMena Ha BHyTpeHHell NOBEpXHOCTH orpmnem «g pac-
cuuThIBaercs o dopmyne (2). Has aroro B I €L onpeqegercs
ko3 dHIMEHT KOHBEKTHBHOIO TelnooGMeHa o , ,egr (M , o dopmyne (3)

=244 Y5=244.1,71 =42,

3arem no ¢dopmyne (5) paccuMTBIBaeTCA TeMIeparypa HA BHyTpeHHeEH
[OBEPXHOCTH HapyXKHBIX orpaxaeHkit g=0C

Zer=22 - 5=17
Ther=22 — 4’-‘-18
Temne aTypa NOBEPXHOCTH OKHa , °C, onpenenserca no ¢opMy-
ne (6). Z,= 28 {[ 22 - (-50)] 0,095} / 0,52 8.,8.

Onpenenenne pagMauMoOHHOH TeMIepaTypHl nomelleHHa 2, OTHOCHTENL
HO PaCCMaTpPHBaEeMOro OrpaKICHMA NPOH3BOANTCA No dopmye (4)

18x146+17%x56+22x146+22x68+17x146+88x12
P e 1,03=
® 1464+56+146+68+146+1,2

1087,6
= e 1,03=19,0x 1,03 =19,5°C.
57,4

Tlanee no dopmyne (2) raxomures «, Br/ {(M2-0C)
oy =424+49 (195-17/(22-17)=42+24=6,

R)% =[22-(=50)] /(5 x 6,6) = 2,2 M2.0C/Br.

Torna

Pacyer Ra noy DOTORKA
=326 x YT=1326x 1,59 =52 Br/ (M2-0C) ;
Z’~(17x146+17x56+22x146+22x68+17x146+88x1,2) 1,03/
/57,4 = 19,20C;

~p=52+49%(19,2 ~18) / (22 — 18) = 6,7 Br/ (M2:°C).

Torna »
R M:[zz - (-50)]/ (4x6,7) =2,7 M2.0C/Br.



Pacuer R"': nona
Z;=(17x 146 +22x14,6 +22x68+17x56+18x146+88x1,2) 1,03/

/57,4 = 19,5 °C;
og=0(,=49x (19,5 - 17)/(22 - 17) = 2,4 Bt/ M2:0C).

Torna
R[22 — (-50)7 / (5 x 24)=6.0 M2-OC/Br.

3.4. Pacuer npuBe/IEHHOTO COMPOTHBIIEHHUH TeUtoNepenaye Hapy GLIX QUpaK-
AAOUMX KOHCTPYKUMH MOGHILHLIX (MHBeHTapHpIX) shammfi R, m~. OC/Br,
nporapoauTed no dopmyne (11) CHull 11-3-79%**, 5 kortopoit kosdduument npu-
BeLeHHA /~ npefcraBisieT cobok mponssenenue xosddhuiHeHTOB 73,75, 73, yUuTHI-
BAIOLIHX CHHXKEHUE YPOBHHA CONPOTHBIICHUS TEIUIONEpefaic OTPaKACHUA 33 cueT
Pa3NMUHBIX myTeli NOKATEHOTO NepeHoca Tela.

Torna yea

RF=R)"r=R, "ryryr;, ®

rae RJ°' — conpoTHBNEHHE Temonepenaye HApYXHEIX OTpaXIeHAN, onpenenie-
moe no dopMynam (4) »& (32: CHaull 11-3-79%% Ge3 yueTa PaxTopoB, CHIDKAIOIMX
YPOBeHS TelUto3aluTel, M4 ©C/BT,

HauGonec CylIECTBEHHHIM H TOCTOAHHBIM [UIS CIOMCTBIX NAHENLHBIX
orpaxuenuit Apngerca KodPhHUIMEHT 77, , YIMTHBAOIMA BIMAHHE DPa3NMHUHBIX
TEIDIONPOBONHBIX BModeHHH (oGpaMneHHH B CTEIKaX, pebep, BKiuafsiuedl U
T.K.), ONpenenseMbii Ha OCHOBAHMH 3KCIEPHMEHTAIBHBIX [AHHBIX HIM PacueToB
TeMIepaTypHEIX Dorell o opmyne

nog o
Ty =‘.=21 ﬁ‘r", (9)

by () ﬁc— [0Af OTIEIBHBIX YYAacTKOB OTpaX/IeHHA B obmiel miomamu; 7 ¢ — ko3¢~
(HMLMEHT ApUBENeHHs OTHENBHOIO yUacTKa OTPaKICHUs, onpenensdemstit o ¢op-
Myte .

ri=nirymt, (10)
roe 7y, ry‘ — K03pHUIHMEHTE! MPUBENCHUA [I0 BEPTUKANLHOMY X H IOpU3OHTANL-
HOMY ¥ CeYeHHMSIM yYyacTKOB Orpax/eHusA, onpenxensaeMsle 1o hopMynam

¢ rs c i_' I3
7 = (@, wx(ym))/(a{\' a{‘(m)’ an
£ - 3 _ { 3 V3
r!/ (wy wsr(yw) / {wy wyuw)) ) a2

rae cf, &y ~— IowWamE Ga3oBLIX 3MOP TEMIEPaTYPHOro MO, paBHEIE NMpPO-
HM3BEZICHHIO TEMIEPaTyPH BHYTpEHHero Bo3yXa s HAa BRICOTY H® MM LUIMpHHY
B® oTHENBHOYrO YUacTKa orpaxuenus, M-0C; Wy, 0.~ INIOLIATH JMOp TEMIiepa-
TYPHOro MNoONdA, paBHEIE NPOH3IBENEHHI0 ycnosnog (MakcuMansHO#) TemmeparTy-
PH NOBEPXHOCTH y4YacTKa OrpakheHMsa (T.e. ompenencHHol#t 6e3 yueTa remionpo-
BOJHBIX BIJIOUCHHI) HAa BHCOTY x MM IUHPHHY 4 OTAEILHOTO Y¥acTKa OrpaxJie-
Hui, MOC;  w¥% ,(py — MoK SMOp TEMIEPATYPHOro NONA, 06pasoBaHHkIC
BBICOTOH X WIM IIHDHHOR ¢ OTHEABHBIX Y9ACTKOB OrpaXICHHMA H TeMIepaTyp-
HEIMH penbehaMH 3THX YYacTKOB, ONpefellieMbIMH SKCHEpHMEHTUIRHO MJIH pac-
"YeTHHIM IyTeM. Ilpu ompemenexmu Wy y(e) KOHGUTypalHH momangeH ceseHH
TeMIIepaTypHOTO pem,:ga MOXHO NpefcTABMTH B YNPOLICHHOM BHIE, HapuMep,
B BHJC HeNpaBMIbHOR Tpameumu c ocHosanueMm 0,5 M 2 TONIMHBL NaHeH LU
CedeHHsl YYacTKOB CTHIKOB WIH BKIOucHHH, H B BHIE OpasiILHON Tpaneuun B 30-
He CKBO3IHLIX GO/ITOB C OCHOBaHHEM,paBHEIM 2 H 6 muaMerpam Gonta; sz~ Koad-
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Puc.2. Tpadux ana onpepenenus xoddduumenra
r, ngu Ayy[Ax paBrOM:
1-042-03 3-02

@QUUACHT, YYUTLIBAOUMA MCKINOYCHHE HAKIANLIBACMEIX (IBOHHBIX) “0GBeMoB”

TeMIepaTrypHoro pensea NOBEPXHOCTH B YITIaX YUaCTKOB OI'DaXOEHMA, onpene-
nsAeMsiit o dopmyne

m':s{r:Hif'T'; B‘:}/[T’fr'; (H[-fB?]. (13)

Ecnu B masenM TEIUIONPOBOAHBIE BKIIOWCHMA NPERACTABNIEHH TOILKO
pe6Gpamu KapKaca, OONYCTHMO ONpenenaTs ko3ddUUHeHT 7 no rpaduky (puc.2)
B 3aBHCHMOCTH OT OTHOCHTEJNIBHOM WNOWadM Kapkaca £,/ £ (1m0 BHyTpeHHeH
TIOBEPXHOCTH KOHCTPYKIMH) M OTHOWEHHA K03(hPHUUEHTOR TEIONPOBOIHOCTH
MaTepUaJIOB yTEIUINTENA Ay, M Kapkaca Ag.

Jsi1 HeoOHOPOPHEIX peGep Kapkaca Ax CleflyeT OmpenensuTh no dopmyne

A=0 /R, 14)

The J — TONUMHA OaHENH, M; Ry — TEPMHYECKOE CONPOTHBIICHUE KapKaca, ompe-
mensemoe no dopmyne (5) CHull LI-3-79%%,

KoadpduumeHT 7, , yIsTHBAIOUEN BIVAHKE BO3HYyXOOPOHMIIAEMOCTH Ha MOHH-
JKeHHe OOLUEero ypoBHJ TelUO3alLMTEI OrpaXAeHus, olipeensderca no dopmyne

r,= R: //":m: aym/(aymfa s)’ s)

e RS - conpoTMBreHMe TemloNepesiaue OTPaKACHHA C YIETOM noumue}mg ero
3a CYeT NepeHoca Temna PUILTPYIOIUMMCA Yepe3 OrpaxHeHHe BO3AyXoM, M<-0C/
/B1; QYA — KONHYECTBO TN, IEPEHOCHMOE Yepe3 MecTa OrpaxkIeHUs 63 Temto-
TPOROMHLIX BKINOUeHn#, Br/mZ, onpependemoe 1o dopmyne

yen yea
Q@ =(tg~t)/R, , (16)

re ts, ty — pacueTHas TeMIepaTypa BHYTPEHHero B HapyXHOI'o Bo3dyxa, °C;
(8 — KonuugcTEO TEmna, HepeHoCHMOe (PUIBTPYIOUIMMCA BO3LAYXOM qgepes orpaxk-

nenus, Br/m<, onpegensdemoe o gopmyne
8
&Q =GCP (tg'tH)AK /316) a7

roe G — pacxor BO3MyXa Yepe3 orpaxmeHus, krf (M2-9) , onpemenseMsli B coot-
BeTcTBHE ¢ pa3n 5 CHull 11-3-79* mu6o B cooTBeTcTRMY © APYFMMM HODMATHBHH-
MH JOKYMEHTaM#; Cp ~ CpefiHAA TENAOEMKOCTh BO3MYXa MPH NOCTOSHHOM [aB-
nerm, pasHast 1,005 xkIbk/ (kr-0C) ; A — Ko3(DPHUMERT, YIMTHIBAIONMHE HepapHo-

8



3}45 noacgw. g)nmunme BCTPEUHOTO TEIIOBOYO NOTOKa, pashmit 0,6 (CHmuII 11-33-
, Tabn. 3) .

Koadpdumupenr r, , ymTsiaionpit CHIOKeHH€e YPOBHA TeIUTO3ALUMTEL 3@ CYET
BHYTpeHHe#l KOHBCKLMH BO3LYX2 B TPEXCMOMHBIX OTPOXOAIOLMX KOHCTPYKUMAX
C BCHTHIMDYEMLIMH BO3NYIIHLIMH OPOCTIONKAMM H  BO3XYXOMPOHMIAEMBIM
YTCIUIMTEINIeM, onpefensiercd no dpopmyne

ry=RIIR)T = @ (@™ @), (18)

RX — conpoTuBnenue Termgrgcgenaqe C Y4ETOM HOHH)KeHHA ero 3a CYer BHYT-
pemleif KOHBEKIMH Bo3myXa, M4-OC/Br; (¥ — KonmdecTsBo Temia, B1/m#4, nepe-
HOCHMOE OpH BHYTpeHHEH KOHBEKUMHM BO3MYyXa B IaHeNH OT OfHOH NOBEPXHOCTH
OTpaXIeHHA K ApYTOi:

Q"= Heo (7= 3)(t,” 8, )K /(R - 80-36), 19)

e H - BLcOTa maHeyH, M; R, — CONPOTHBJIEHHE BO3AYXOUDOHMIIAHHIO YTCILIH-
rens, M2-wlla/kr, (npusumaercs mo npun. CHull I1-3-79 M ONpenenscIcs
SKCIEPHMEHTAILHO) ; 73, &, — YICHBHBIA Bec BO3AyXa, HIM>, cOOTBETCTBEHHO
BO BHYTpEHHEH K nagym-mﬂ BO3AYIIHBIX Npochofikax, onpeaensercs 1o popmyrne
(31) CHull 1I-3-79¥ ;¢,, £,— cpeAHUe TEMOEPATyPH BO3NIyX4d, OC, COOTBETCTBEH-
HO BO BHYTpeHHeH M HapyxHON BO3NYIWHEIX NpOCIORKaX, OMpeHciseMEie IO
dopmynam:

8 yeca
t,= by~ (tg=t, MR+ R R, (20)

o yea
t,= ¢t (4,72, ) (R, * wa)/ﬁo , 1)
roe R,fb-,,, » Roky — TEDMHYECKOE COMPOTHBIIEHHE CTIOEB OT nily'g)em-:en U HapyX-
HOH MOBEPXHOCTH OFpaXICHUS AC BO3JYyLUHOK npocnoiiku, M~ OC/Br; K — Koad-
bumeHT, ywrnBaoumi ocoGeHHOCTH AelicTBHA BO3/AyuIHOA mpocnoliku, oGpa-
30BaHHON BEPTHKANLHO PAaCHON0XKEHHMM OpOodHIHPOBAHHEIM JIMCTOM C BRICOTOHR
cxrapku He MeHee 10 MM, onpejrenserca no gopmyne:

K= (a+1-®/(2L), 22)

Te & — MIMPWHA YAQIEHHOH OT YTEIUIMTENA MOJNIKH NpodMIHPOBaHHOro JHCTA,
MM; & — mmpMBAa DpHAeraollel K YTeIHTENO NOIKH BpodHIMpoBaHHOIo NHC-
T3, MM; 7 — WIAC CKAAAKE DpohUNHPOBIHHOTO NMCTA, MM. w

Hpumep 2. OnpenenuTs NpHBENCHHOE CONPOTHBIIEHHE Teltonepenaue R, cre-
HBI C OKHOM MOGHNEHOTO (HHBeHTapHOTO) 34aHMA. PacueTHas TemIeparypa Ha-
pyxHoro Bo3gyxa t,= —-509C, sHyTpenHero 7o=180C. Pexum B. nuna cremnt
B8=5,5 m, BRicoTa H#= 2,8 M, pasmep okHa 1,2x1 M. Kapxac nanenu pepepaHHEIH,
HapyXHafd o0/HMHOBKa — ro@pHMpoBaHHEIN MeTanl, BHYTPEHHAA — TrodpHpoBaH-
Hulil puGponut ¢ maroM cwiapxu = 200 mm, BricoToli A =30 MM 1 LpHUHOH
nonloora, yhaneHHoH OT yremmren a =40 MM, npuieraollie# K YTEINTHTENIO
b= MM,

VTelnuTeNs ~ MHHBaTa: WIOTHOCTS 3 = 50 kr/M3, Tomumua £ = 100 Mm,
Ko} PHIMEHT TEmIONPoBONHOGTH A, =0,06 BT/ (M-°C), conpoTHBNeHHe BO3My-
xonpoHmuamuio R7°* = 0,5 m2.u, [la/kr. TpeGyeMoe compoTHBreHHe TelUfonepe-
nade R)? = 1,30 M%-OC/Br, colpotTuBiieHHe Telnolepeave No MoK, aHEH
RY“=183 M2-0C/BT, conpoTUBIeHNE 'rennorﬁepenaqe oxha R, =0,34 m2-0C/Br.
Bospyxonponuuaemocts nanend 6 =0,5 kr/ (M<-v).

PaccmtriBaem xoagdunment 7, , yIMTRIBAOUMH BIIMSIHHE TEIUIONPOBOXHBIX
BKIIOUCHHH, no dopmynam (9) —(13).

Hna s10or0 paccuMTHIBaeM IVIOLIANM SMMOpP PacHpelelIcHHs TeMIlepaTyphl Ha
Izgy'rpgr)meﬁ NOBEPXHOCTH YYacTKOB (4, 6, 8, 2) ¢/ , MOC paHeny Mo CeYeHHsIM

HC. .
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L. Ilo BepTHKAMEHBIM CEYEHUAM OCh XX -
mnoIAnH 6a30BLIX S0P TEMIEPATYPHOTS HONA OTHEABHEIX YYaCTKOB
wl =28x18 =504
wf=2,8x18 =504
we=06x18 =108
“i=1 x18=18

YCHOBHEIE IUIOLIANYM 3IDOP TeMIEPaTyPHOTO MOJIS OTOCABHBIX ydacTkos (Be3
y9eTa TeMONPOBORHKIX BIJIIOYERHH)

W;‘i,w’Z,s X 13,8 = 38,64
“ 2,8 X 13,8 = 38,64
w8,.~0,6x11,6 = 696

s
“ri

witl x13,2 =132
daxTHYecKHe INMOWANH 3MOp TeMIeparypHOI© MOJA OTACHBHBIX YYACTKOB
@Woie=2 -138+2 [ 04(8,2+138)/2]1 = 36,4
wi»n=2 - 13,8+21[ 0,4 (82+13,8)/2]1 =364
r wler 03 (8+11,6)/2+ 03(75+116)/2=58
Wxy= 0,4(75+13,2)/2+ 04(8+13,2)/2+0,2-13,2 =11,02
2. flo ropM30HTANLHEIM CEUEHHAM OCh Y—y:
Wwioiagy 6a30BRIX 3MWOP TEMNOEPATYPHOTO HOJIA OTHENBHBIX YyYaCTKOB
wyt =3 -18=54
wy=15 *18=27
wrlel »18=18
wy=1,0-18=18

ycnoBHRle IUIOMIAAM S0P TEMIEPATyPHOTo NOJA OTHENEHBIX YUYACTKOB
{6e3 yuera TeMONpPOBOAHBIX BKIMOYeHuH )

@ Swen 23,0 x 13,8 =414
wWyiyen=1,5 x 13,80=20,7

wlryew=1,0x 11,6 =116
Whyen?1,0x 13,8=13,8

10



daxTHueCKNE IDIOWANN JIIOpP TEMNEPAaTYPHOro NOJNsS OTASNBHMBLIX YYacTKop

a _. aNE_mm alV-f ®-N, , o'W _m'm' ody
Wyor [y Fy Mw, o & (wg(w o )] /F,
x

F =3-0,6=1,8m2,
an_.lzc:; . 1,2 :—__3’6 »
Fl-lg3 -1=3 [T
F:f"‘=1,8 +36+3=84
a 11111

Wy " 2213.8+04(82+13,8)/2+04 (9.2+13,8)/2=13936
V-

w;l((b) v _ 2,2 13,8+04 (8,2+13,8)/2 + 0,4 (7,5+13,8)/2 = 39,02
nur-ur R

“’; ) e 2,2-13,8+04 (8,2+13,8)/2+0,4 (9,2 +13,8)/2 = 39,36

Wl () = (39,36 - 1.8 +39,02-3,6 +39,36 - 3,0 /8,4 = 39,21

6 1111 Flll =111

g 11 S -1 6 IV-IV lY-1IV a6
F +{w F )+(w)’(¢) 6 )]/F6 m

G =
Ty @ e Y@
FY-1 2 15, 0,6 = 0.9 w2,

V.
Flﬁ v _ 1,5-1,2 = 1,8 »

Flﬁll M 5 10= 15"
Foﬁﬁm _ 4‘2 s
6 HI—II1 _
W) =07°13.8+04 (9,2+13,8)/2+04 (8,2+13,8)/2= 1866

wy (®) =0,7-13,6+04 (7,5 +13,6)/2+04 (8,2 +13,6)/2 = 18,1

“’3 :g)— M= 0,7-13,8+404 92+ 13,8)/2 +0,4 (8,2 +13,8)/2 = 18,66

6
Wy (gy = (18:66-0.9+18,1 1,8+18,66 - 1,5)/4,2 = 18,42
W) = 02 11,6+ 2104 (9,2 +116)/2] = 1064

W () = 02-138+2[04 (9,2+13,8)/2] = 11,9

e 3. PaccuutriBaem no dopmynam (11) —(12) xoadpduument npuBencHus
r_ = 10 BEPTUKANBHOMY H FOPH3OHTAIILHOMY CEUSHHAM y4acTka >’a”

Xy
7 =(50,40 — 38,64)/ (50,40 - 36,40) = 0,84,
ryt =(54,00 — 41,40)/ (54,00 ~ 39,21) = 0,85.

4. Pacomtriaem 1o gopmyne (13) xoadduunent m ¢
m®=(0,84 -2.8+0,85-3,0)/ 0,84-085(2,8+3,0) = 1,18,
5. PaccuntsiBaeM Mo opmyne (10) xoadpunment npusenerus »* mua
ydacTKa ’a” a
r =0,84 .0,85-1,18= (,842.
AHanorudHbiM o6paszom paccuuTsIBanuck r ¥, r®u »7. TonyyeHusle pesyns-

Tars! peAcTaBieHsl B Tabn. 1. Ta6muua 1
]\‘P— ?onz;;ar:;b——- - _’ Yuactku nasenn (puc. 3) -
n.om. ——————— e el e
A P o J 6 ("o [ 2 __
1. Throuwann yuactxos, M2 8.4 42 06 1

2. OrnolueHue nomamys yvacrka 0,59 0,3 0,04 0,07

K IDIOIasy naneny
1]



IIpooonxcenue raba. 1

3. [Mnowanu 3mmop pacopeaeneHus
TEeMICPaTypPhl Ha BHY TpeHHeH
HOBEPXHOCTH YYaCTKOB, &/,

MOC, 110 ceueHNAM:
BEPTUKATBHOMY .
W, 50,4 504 10,8 18
Wetyen 38,64 38,64 6,96 13,2
o 364 36 4 5.8 11,02
rOpU3CHTANILHOMY wi
'y, 54 27 18 18
Worgers 414 20,7 11,6 13,8
Wi 39,21 18,42 10,64 11,96

4. KoadduuueHTs! NPUBeeHNA
N0 BEPTHKANBHBIM H TOPH3IOH-
TANBHLIM CEYeHHSAM yUacTKa

e 0,84 0,84 0,77 0,69
R nt 0,85 0,73 0,87 0,7
5  Koappummenr m?t 1,18 1,31 1,24 1,43
o Koadpduunent npuse¢acHHS
O BCEro y4yacTKa 7 ¢ 0,84 0,80 0,83 0,69

Paccuntaem no dopmyne (9) ob6umit koadduuneHT NpHBENCHUA NaHeNH 7y,
YUHTLIBRIOLMIH TEIUTI0MPOBOAHBIC B KIIIOYEHHA
r, = 0,84 -0,59 +0,80-0,30 +0,83 - 0,04 + 0,69 - 0,07 =0,82.
PaccuneiBaem 1o dopmynam 15) - (17) xoapuuuest r, , yIMTHIBAOLMI
BJIMSHHC BO31yXONPOHHLAEMOCTH Ha oOIMH ypoBEHs TelUI03aMTHI Orp AKACHHA
{18 — (-50)3 /1,83

T T S e s e = 087
[18-(-50)) /1,83 + {0,5-1,005[ 18— (-50)] 0,6} /3,6

PaccyuTeiBaem no dopmynam (18) —(22) xoadpdunuent P35 , YUATBIBAIOLAL
BAMAHMe Ha oOlMi ypoBeHb TEWIO3aUMTHl BHYTpEHHeH KOHBEKUMH BO3LyXa
B TPEeXCNOMHBIX OTpaXHAOMIMX KOHCTPYKLUMAX C BEHTWIHPYEMEBIMH BO3NYIUHBIMH
NpocnofikaMH H BO3ZYyXONpOHHIlaeMbiM yTellmuTenem. JLis 3Toro no ¢opmynam
(SO) 4 (21) NpenBapHTENTBHO PACCUHTHIBAEM CpeMilie TEMIEPATYphl BO3AyXa BO
BHYTpeHHel +, M HapyXHo#H ¢z BO3[QYHIHRIX OpoCHofKax

2,=18-{18 — (-500)/1,83 }[(1/8,7)+ 0,003/0,31 = 13,4°C,
t, = ~50+{18 - (~5O)/1,83}1/23= —484°C.
OnpenenseM yNenbHbIi BeC BO3AYXaA d,u &, COOTBETCTBEHHO BHYTpEHHEH
¥ HapyXHOR BO3MYWHBIX Npocnoek [ dopmyna (31) CHull 1[-3-79%%].
7, = 9,81 - 353/ (273 + 13,4) =12,09 H/M3;
2,=9,81 - 353/ [273 + (-488)1 = 15,42 H/m3,
PaccumTiiraem xo3dpouumeHt K no dopmyne (22)
K=(40 + 200 - 100)/ (2 - 200) = 0,35.

PaccunThIBAEM KONMYECTBO Telna, MEPEeHOCHMOro 3a CYeT BHYTPGHHEH KOH-
BEKUMH BO3AyXa OT OfHOH NOBEPXHOCTH HaHeny K fApyroit, @*, Bt/M4, no dop-
myne (19)

12



18 — (-50)/1,83
MLl o e - o072

3 [18—(~50)]/1,83+14,34
OnpepengemM ol0umit xo3dHUUMEHT NpUBEAeHUA CONPOTHBIICHUSA , TEIUO-
nepenade CTEHOBOH MaHENM 1o riyXxoi yacTH 7
r=mrr,ry = 082-0,87-0,72 = 0,51.
Paccuntoinaers mo ¢opmyne (8) npuBepenHoe CONPOTHBIICHWE TEmonepe-
nave CTEHOBOH MaHenmu Mo Iyxoi YacTH  Ry”, M2-0C/Bt
RY =183-0,51=1093;
R[F=093 < RTP =13,
YBenuunmM TOMUMHY yTennuTens no 160 mm, Torna
RY™ =1/8,7 +0,16/0,06 + 1/23 = 2,82 m2-0C/Br.
r_gl;}a;cmrmsaem R,” . Koadgduuuenr », npumem 6e3 HIMEHeHHA, T.e.
=0,

18 — (~50))/2,82
L s A = 24,11/ (24,11 +5,7) = 081.

2™ tis = (50l /2,82 % 5.7
Hﬂﬂ ONpeacnCeHUu A T"z paccunTLiBaeM:
R,=05 -1,6=0,8 M u.lla/kr;
t,= {18 - [18 - (-50)]/2,823[(1/8,7) + 0,003/0,3)] = 15°C;
tp= {50+ [18~(~50)]/2,82Y1/23 = — 49°C;
2, =9,81 - 353/ (273 + 15) = 12,02 H/m3;
7,981 -353/[273 + (—49)1 = 15,46 H/m3;

« 2,8-1,005 (15,46 —12,02) [15 ~ (—49)] 0,35
B e e = 9,59 B1/m2;
8:36- 08

73 =24,11/(24,11 +9,59) = 0,72;
7 = 0,82-0,81-0,72 =0,48;
RF =2,82- 048 =1,35 M2.0C/B1.

CnepoBatensio, OpUBEACHHOE coupomnneuire TEIUToNepefaue CTEHOBO!
TRHENH NO ITyXofl YaCTH COOTBETCTBYeT R, =1,3 M2-OC/Br.

3.5. Tonumny cnost yremwnurens é‘,, » M, OFPAKAAOLIEH KOHCTPYKIMHU ¢ MO-
CJIeflOBaTeNbHO PACHOJIOKEHHLIMH ORHOPOIOHBIMH CIOAMM CIielyeT ONpenenfaTh

1o dopmyine -
8, =[R]F ~(1fayt £R, 1/, )] Ayrs ah

e Z R, _ — cyMMa TepMHYECKUX CONPOTHBIIEHHI KOHCTPYKTUBHEIX COEB
orpaxpaenndt, M2-OC/Br; Ays ~ KOIDPPUUHEHT TEMNONPOBOHHOCTH yTEIITHTENA,
B1/ (M0C).

B cnyyae HeoaHOPOAHO! WM BO3NYXONPOHMIaeMol OrpaXpamolueifl KoHCT-
pyKun# O, cnenyeT onpexenATs no bopmyie

dyrs{R:P/r~(1/ocB+ ZR/:CH/OCN)I)‘W' Q4

3.6. TemnepaTypa BHYTpCHHeH NOBCPXHOCTH OTPaXRAOMIeH KOHCTDYKiMH
00 TelVIONPOBOJHOMY BKIIOYEHHI0 HOKHA OBITH He HHXKe TeMIepaTyphl TOUKM

2
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pOCHI BHYTpEHHEI'O BO3AYXa NpPH PacyeTHOH 3UMHel TeMIepaType HapyXHOro
BO31yXxa.

%pr HMeyaHye OTHOCHTENEHYIO BIRKHOCTS BHYTPEHHEr0 BO3AyXa mns
OlIpEfCNEHUs. TeMUEPATYPhl TOYKA POCHI B MECTaX TEIUIOUPOBOAHBIX BIUTIOHCHUH
OrpaOKIAOLMX KOHCTPYKUM# XNbIX ¥ oOluecTBEHHLIX 3/aHHR cnenyer NpHHH-
MaTe: s #eRonHedus "C™ — 40%, pna ucnonternma U0 u 0" ~ 50 %.

3.7. TI'emneparypy BHyTpeHHe# nosepxHocth Tg, oc, org‘axnaxomeﬁ KOH-~
CIpY KUMM CredyeT OTPenensTh cornacHo m 2 1 1% CHufl 11-3-79 * Temmeparypy
BHYTpcHHEl OBEpXHOCTH CTanbHBIX OGNHUOBOK B 30He CKBO3HBIX CTATbHLIX
6onToB fIONYCKAaeTcs onpenensais no dopmyne (13) CHull 11-3-79%% 1 e.

T, = e~ [0t~ £ )R a1+ 7 (A R- 1], 5)

]

rae R, conpoTHBNeHue TemoNepefade orpaxuaolIeH KOHCTPY KUKH, MZ-OC/BT,
B 30HE CKBO3ZHLIX CTanbHbiX GonToB, onpefensemoc no dopmyse (4) CHull
1i-3-79%%. 1 — wosdpduimenT, MpUHAMaeMbIl o Tabn. 2

TaGnuuna 2

Tomumna § Cxema ycra-
naHeny, HoBku Don-

ore tos (pued) | 8 | 10 | 12 "]—“1_5“ 0
1 0234 0348 046 068 09
50 2 014 018 0248 0345 0445
3 008 012 0158 0246 0,325
1 027 0325 038 0485 0,595
80 2 0,45 0175 0202 0262 032
3 0,096 012 0,14 0,183 0225

1 0,263 0,306 0,346 0,431 0,315
100 2 0,149 0,162 0,193 0,238 0,283
3 0,104 0,118 0,134 0,165 0,196

1 0,24 0,28 0,32 0,39 0,465
120 2 0,152 0,17 0,187 0,222 0,258
3 0,107 0,117 0,13 0,153 0,176

3.8. TemuiepaTypy BHyTpeuHe#l NOBEPXHOCTH OTPAM/ICHHA B 30HE YIIOBHIX
cteixoB 2,7 cre;yer olpedensiTh Ha OCHOBAHWM pacueTa TeMIepatyp Ha IBM
WNH 3IKCNEPHMEHTANRHO. JTY TeMINepaTypy BO3MOXHO TaKe ONpeNeNdarh No
dopmyne

eT
2; = ts—e(fa_?;,)’ 26)
rne s, ~ TeMIlepaTypa BHyTpeHHel MOBEPXHOCTH, OC, OJIHOTO U3 CTHIKYSMBIX
OrpaXKAeHHH BHE 30HBI TEIVIONPOBOAHLIX BKITIOYCHUH, IR pacyeT2 IPHHAMACTCA

TeMCPaTypa OrpAKAEHHA C HAMMEHBINMM TEPMHUYCCKUM CONPOTHBIIEHHEM, Pac-
CyHTHIBaeMad 1o Gopmyne

_ _ - YA 2
T, =ty ~(tam b /(R o, ), @7
& - Geapasmepmbit koadduument, onpemensembit no rpadmxy (pHc. 3)
B 3aBHCHAMOCTH OT OTHOWEHHA KO3(DhHUVMEHT2 TeIJIONPOBOAHOCTM MaTepHaia
YTEeIuTena Ayr ¥ OpUBENEHHOrO Ko2h(HUHEHTR TEIUVIONPOBORHOCTH Mare-
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Puc.5. Fpadmk ans onpeaenenus napamerpa &

PHAIOB KOHCTPYKUIMH YTTOBOTO CThIKA A, KOTOPbIfi pacCHHTRIBAeTCH Mo Gop-

Myre

/‘cr"‘ Ax Ay,

(28)

€ 239)
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LV
y é‘x Ry
roe O, H 4, — TONUBtHEI CTHIKY CMLIX OTPKJICHHI, M; &, , Ry — TpUBENeHHbIE
NOSTHBIC TEPMHYCCKHC COMNPOTHBJIEHHS KOHCTPYKUHM YTJIOBOro CThIKAa B JIBYX

B3aUMHO MNepNeHOMKYIAPHBIX HanpaeneHusx x u ), O©C/Br, onpepenseMele mo
¢opmyne

30

Rx.y= (Ralx,yj "Ri_ ~,y))/2 (€2))

3naverna  Ra(ry) H R 5, y) ONpEnENsIOTCA cnenylonmm obpazom.
Ona onpepenenns R, . paccmaTpuBacmas o6nacTh CThIKA yCTIOBHO paccexa-
eTcqd INTOCKOCTAMH, MNAPANNENBHBIMHK HANPABACHUIO X UMNMH Y, HA MUHUMANLHOC
KOJIHYCCTBO /2 YYaCTKOB € OOCHECAOBATEC/IIBHO HEPEAYIOUHMHUCA OIHOPOAHLIMHY
CNOAMH

Inst Kaxmoro ¢-ro y4acTka, COCTOSUIErO H3 172 CAOEB, BLEIYHCIAETCH €ro
TCPMHUYECKOE COMIpOTHBIICHHE

! sr-L & (32)
R":?qu’f 2 W
[

[

rge F, — mnoiafp ceyeHMsu < -TO y4qacTKa, M2, nnnna KoToporo ans ynoGcersa
pacueTos NPUHKHMAETCH am?i& I ™m; A, § — coorBeTcTBenHo KO>PPHIMEHT
TeNnonpoBOJHOCTH, Bt/ {’M-O ), ¥ TONMHA, M, 4 -TO CIOA B Y4acTKe

3Havyenue R onpefensercd nNo Gopmyne

Rage, ™ 1/(‘? 7"1:) 6

Hns onpepenenus Ry . ., PaccMarpuBaeMast 06/1acTh YCJIOBHO pacceKaercs
ITOCKOCTAMHY, MEpHEHOMKYISPHBIMH HaMpaBleHHIoO X WIH Y, Ha MHHHMaIbHOE
KOJIHYECTBO &  YYacTKOB C MOCAEHOBATEIILHO YEPEAYIOWMMNUCA ONHOPOAHEIMH
CNOSMHA.

Ans Kawporo £-ro y4acTka, COCTOMILEro U3 L  CnoeB, BHIMUCIACTICH €I0
TePMHUCCKOE CONPOTUBIEHHE

R, =08 . [(ZA;F;), (34)

rae F;, A; — COOTRETCTBEHHO IUTOLIAhL CEUEHHA, M2, ¥ xoadbduuuent Tenno-
NpoBOIHOCTH, BT/ (M-O%), j -ro 107 B y4aCTKe.
3nauenne R Sux, 4y onpepenserca no gpopmyre

4

ax.y)

1.3
Rb‘(x,y) ‘1‘: R; . %)

Npumep 3. Tpebyerca paccunTarh TeMIEPaTypy B VIJIOBOM COCIMHEHUH
cTeHb! ¥ nona. Ilonepeunwiit pa3pes yrnoBOro coeqyHeHMs HOKasaH Ha puc. 6.
Tpunnmaem ¥, = —500C; #,=220C.

PaccwitbiBaemM mnpusemeHHbN  Ko3DODHUMEHT TENAONPOBOAHOCIH B  30HE
YTTIOBOTO CThiKa mMHo#t B 1 M (o6Gnacts 48CP). llpu 3ToM MoWajin CeUcHUs
F, , uepe3 KOTODRIC NPOXOHMT TEIIOBOH MOTOK, YUCAEHHO PaBHEI §; COOTBETCT-
Byloumx ydactkoB Jnsg npocToThl pacdera He YUMTLIBAEM BIIMAHHME TIBo3pned,
mypyénon M BbICTYNaloiie# d9acTH iuBerniepa. PacuetHas obnacts NokKalaHa Ha
pHc. 66.

PaccuuteiBaem R,.. Jlna storo 3oHy ABCI  (cM. pHc. 6}5) YCIOBHO pacce-
KaeM Ha NapannejbHble OCH X ydacTkM I-Y1i M onpepensieM MX TepMHYECKHE
CONpOTUBNIEHUA R, — Rygr , °C/BT, 1o popmyne (32)

1 0,015 0,006 0,01 0,156
R= ———mm ( Dot i el D )-—— 160; .
1 0,006 0,14 0,19 50 0,19
1 0,015 0,006 0,01 0,09 0,066
R=—m——— e b e b e -.-——)_—_ 374;
I 0,065 ( 0,14 0,19 50 0,14 0,04
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Puc.6. [Monepeunsiii paspes YT/IOBOrO COeqUHEHHA faenci
CTeHb! W flona (a) M ero pacuerHas cxema (6)

A,=004, A, =014, A;=007 A,=0,16, ,]5= 0,19,
Ag =014, /‘7“50, t\8=0,2, Br/(m °C)
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0,015 0,006 0,05 0,05 0,066
Re——e—— ( _——— ————— o e e =214,7;
X 0,010 0,14 0,19 50 0,14 0,04
1 0,015 0,006 0,055 0,045 0,066
R m ( ————t ————— b ot ——— - 1x477;
T 0,005 0,14 0,19 0,20 0,14 0,04
1 0,015 0,006 0,05 0,005 0,045 0,066
R=—————-(~ B e i SR +-___),35,6
£ 0,07 0,14 0,19 0,14 0,20 0,14 0,04
1 0,015 0,006 0,05 0,005 0,045 0,066
i J— ( _____ o———— B e e p—— ..-._) =446
Z 004 \o0,14 0,19 0,14 0,20 0,14 0,07
1 0,015 0,006 0,05 0,005 0,045 0,066
R=————- ( ————t —— e ———e F ot _..__‘.) =62,7.
& 0,02 \o,4 0,19 0,14 0,20 0,14 0,16

Paccuutniaem o opmyne (33) R, . oC/Br
1 1 1 1 1 1 1 1
R .= (————— P O e h JEERE SR | S
ag {\160,0 374 2147 4710 356 446 62,7
Janee onpenensieM Rz, .. JU12 3TOT0 YCIOBHO paccexaeM obnacte ABCD

Ha yuacTku -7, NepeneHOMKYNADHbIE HANPaBEHWIO OCH X, M ONpeENe/ieM 1o
dopmyne (34) ux TepMuueckie conpoTupnieHus Ry — Ry, OC/BT

R,= 0,015/(0,14 - 0,216) = 0,496;
R, =0,006/ (0,19 - 0,216) = 0,146;
R, =0,01/ (500,081 + 0,2 - 0,005 + 0,14 - 0,130) = 0,002;
£,=0,04/ (0,19 - 0,006 + 0,14 - 0,065 + 50 - 0,01 + 0,2 - 0,005 + 0,14 - 0,13)=0,076,
Rs =0,005/(0,19 - 0,006 + 0,14 - 0,075 + 0,2 - 0,135) = 0,130;
Re =0,045/ (0,19 - 0,006 + 0,14 - 0,21) = 1,475;
R,=0,066/ (0,19 - 0,006 + 0,04 - 0,15 + 0,07 - 0,04 + 0,16 - 0,02) = 5,038.
PaccunteiBaem K5, , OC/BT, o dapmyne (35)
Rg, 0,496 + 0,146 + 0,002 + 0,076 + 0,130 + 1,475 + 5,038 = 7,4.

PaccuurtiiBaem R, , ©C/BT, nio popmyne (31)

Re=(94+174)/2 =84.

Ipusenennnit K03¢?
Br/ (M'9C) , no dopmyne

HUMEHT TeIONPOBOMHOCTH B HANPaBJIEHHH OCH X A, ,
29) pasen:

0,187 1
S ———— X ———-= 0,103,

0,216 8,4

AHATTOTHYHO B HAMpPaBACHHU OCH ¥ NOAYIHM

Ay =0,105.
Mo ¢opmyne (28) paccuureiBaem NpuBeseHHOe IHawewme A, B/ (M0C)
A=V 0,103 0,105 = 0,104.

OnpenenaeM orHoiueHHe K03(pQUUHEHTOB TEIUIGIIPOBOAHOCTH yTCIUTHTENA
AyyH YITIOBOTO CTHIKA A (1
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Ayr/Acr =0,04/0,104 = 0,37.
U3 rpaduxa (cM. pic.5) Haxopmum 8 =3,5.
Pacwer K S, m2.0C/BT, npoussoautcs 1o gopmynam (3) —(5) CHull
[1-3-79%%
1 0,006 0,16 0,006 0,015 1

0 8,7 0,19 0,04 0,19 0,14 23
= 0,115+ 0,032 +4,0 + 0,032 + 0,107 + 0,044 = 4,33.

Hanee no ¢opmyne (27) onpefensdem 3HaueHHE TEMIEPATYPH NOBEPXHOCTU
CTEHDY 73, » OC BHe 30H TEITIONPOBOAHBIX BKJUOUCHHH,

75,22 ~-{022 - (-50)] /(4,33-8,D}=20,1.

TeMneparypy B yI/IOBOM COSHHHCHMH CTeHB! ¥ mona T &7, OC, paccutTbiBa-

eM 1o dopmyne (26) or
Tg =22 -35 (22 -20,1) = 154.

CnepoBatenbHo, TeMIiepaTypa B YITIOBOM COEOMHEHHM CTeHBI M nona 6yner
OTBEYaTh TPeOGOBAHUAM HEBBINAZEHUS KOHACHCATA IIPY OTHOCHTENBHON BIaXKHOCTH
BO3yXa MoMellueHust ¥ <55 %. »

3.9. TpeGyemoe CONpoTHBNECHHE TeloNepeRaye R, 3anofmHeHUlt CBETOBLIX
npoemos (0KOH), clegyeT HpHAMMaTh 1o Tabn. 3.

Tabnuua 3

TpeGyemoe

HoMentarypa 31aHui Ucnonxenne CONPOTHUBJIEHHE
Teruionepegaye
3alIOTHeHH N
OKOHHBIX MIPO-
CMOB,POK,,“
m20C/Br
1. Xunsie noma, JeTCKHEC ¥ JeuebHo- ~C° 0,53
fpodunakTHIeCKHe 0" 0,53
yupexgeHus 10 0,39
2. O6uiecTBeHHbBIE 3[aHUA, KPOME “C” 0,48
YKA32HHBIX B 11, 1 (0 0,48
"0 0,31
3 TlpousBoncrBeHHble 30aHKA C” 0,34
O 0,34
"10” 0,31

3.10. [IpuBencHHOE cCOOpOTHBIEMHE TeiUtonepenade 3amojHeHHH CBETOBBIX
npocMoB (OKOH) ClIeZyeT IPHHHMATH fo npun. 6% CHull 11-3.79%¥

4. TEIIOYCTOMYUBOCTD 3JAHUN

4.1. [lpoBepKa TEINOYCTOMUHBOCTH [OMEILEHNH TPOUIBOANTCA U3 YCIIOBHSA
oGecneueHnsa B HeM HOPMAaTHBHOrO YPOBHSA aMIDIMTYHABI KoneGaHus TemilepaTypsl
BHYTpeHHeTo Bo3iyxa Aff (n.2.3). R

4.2. AMmnTyay KonebaHMit TemnepaTyphl BHyTpEeHHEro Bo3myxa A, - oC,
Z1% 3MMHET0 HEpHoia rofa cieflyeT onpedensits o dopmMyne

,q3 - A“n* m(ts-tn)
ty Ro,cP (ZBB@+ZBH51+4055053‘,5) £y (36)

rue Ay, — aMIDIMTYla CYTOUHBEX KorieBaHul TeMNepaTyphl HApyKHOI'O BO3aYXa.
C, npurumaeMasi HE3aBHCUMO OT MCTIONH eH A UHBEHTApHBIX 3faHuiipasHokt 5™ C;
m -~ KOI(POMHIHEHT HEPABHOMEPHOCTH OTHAYM Tellia OTONMTENEHbIMH NpuGopa-
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MH, MpUHHMaeTcs PABHBIM: IIPH HAIMWIH 3neKTpooTonnewus (Ge3 cucreM:l aBTo-
MaTHUeCKOTo perynuposammsa) - 0,05; npu uentpanniom oTomiemmu — 0,13
npu newioM — 0,5; 45 ~ pacueTHasd TEMNepaTypa BHYTPEHHEro BO3xyxa Momenie-
Hua, ©C, npunuMaemas no m.2.2; %, — pacieTHadA 3UMHAS TEMHAEPaTypa HapyX-
HOTO BO3OYyXa, OC, mpuHHMMaeMas no m.2.1.; R, e~ cpenuenaneg.lel-moe 3HayeHHE
CONPOTHBNICHMA TEIMoNepeNate OrPAKIAIOIUHMX KOHCTPY KM, M2-OC/BT, cnenyes
onpenenaTs fo Gopmyne

Rocp = Z:Pot"’; /(EF,), 37

rae R, , £ ~ COOTBETCTBEHHO 3HAYCHWA COIIPOTHBJIEHUMN Tensionepengie, m2.0Cf
/BT, 4 IWIOLIaAY BHYTPEHHNX NOBEPXHOCTEH HapyXHBIX OTPXICHUHA, M4; 85 ~ KO-
3¢ UIMeHT TemIQMIOITIONIEHUS MOBEPXHOCTEN BHYTPEHHMX OrpaXmeHHH (mepe-
roponok), Bt/ (m<-0C), cnenyer {IpMHHMaTh PaBHBIM KO%Q)(I)H[IPIGHTy TeItoyc-
DOEHNA BHYTpeHHEH! MOBEpXHOCTH OTpaXKAcHHMA Y, , BT/ (M4-0C), 3HaueHH: KaTO-
POTo pacCUMTHIBAIOTCA crefyoumm obpasom:

€CIIH NepBBIH cnoit orpaxnenus, oGpaileHHbI B HoMelileHHe, HMeeT BelTHuH-
HY XapaKTepHCTHKH TelU1080MH HHepHUMH

D1 =R, 5,2 1, (38)

10 Y= S,;,THe 5; — K03pdOHUMEHT TemnoyCcBoeHU MaTepyana IepBoro cnosd,
Br/ (mM2-0C) [cw5 CHull 11-3-79*;(upun. 3} }; R,— TePMUUECKOL CONPOTHBIICHNE
nepBoro cnod, M2-0C/Br; paccuuThiBaeTcs no ¢opmyne (3) CHull 11-3- 79*Y

eciH mepBbli crnolt umeer D, < 1, He B,*2, 21 (.J;~ XapaKTepHCTHKA TeIUIo-
BO# HHEpLMH BTOPOTO CNOf) , TO BeHUMHY ¢/, BBLITMCIAIT o popmyne

Y= (R, S/ +S)(1+R,S,), 39

rie S, — Kod(bHIUEHT TEMIOYCBOSHHS MaTephana BToporo cios, Bt/ (M2-0C) ;
€CIid NiepBhie £ Cnoes KOHCTPYKIMM (2 22) MMEIOT CyMMapHYIO TEIUIOBYIO

unepunio J, + D, +...+7, €1, Ho TemnoBasx unepIA sz +1 cnoes Dy + Dzt .20, , 7

2 1, To BemuuuHy Y, credyeT onpelensTs, HayuHasg € /z-ro c/I0d KOHCTPYKUHK:
ons /2-To ¢nos

Y= Ry Si + S, M1+ R, S,,,); (40)

s frocnof (i=p-1; n-2; .. 1; ¥,= 4, )

- 2
Y=(R.S"+4. (148 Y,,.), @n

Fg — mnoulanyu NOBEpXHOCTEH BHYTPEHHUX orpaknenutt, m2; 5, — woxbduuuent
Tem&onornomeﬂua BHYTpEHHUX [OBEPXHOCTEH HapyXHbIX orpaxaenuit, Bi/
] (M2-9C); nns cTeH ¥ MOTONKa OnpeAernsercs 10 topmyie

B,=(x, ye)/(“x*yg), Cy3)

e of, — Ko3hHUKEHT KOHBEKTHBHOTO TemnooGMmena, Bt/ (M2-0C) -

KosthhHuuenT TemIonornoue s NOBepXHOCTH Nona B, CICAYCT NpHHH-
MaTh paBHbIM Ko3hPUIKMEHTY TEMNOYCBOSHUS NioNa Y, .

KoadduumenT TeryioNOrNOeHUA okHa B, , %r/ (m2.0C), crenyer onpe-
aensaTs no Gopmyne

B,.= 1/;?0‘) @3

TOE Rox~ CONMpOTHBIIEHHE TEITONepefaue okia m2-0C/Br, (cM. npwi, 6 CHull
11-3-79%,c .5 — yOenbHas Tel10eMKOCTh Matepuana mebemu, kIDK/ (Kkr-"C)  (cm.
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CHaIl 11-3-79"npun. 3); G,5 — macca MeGenu, KT. [Ip1 OTCYTCTBHH MPOEKTHHIX
OaHHbIX O McGenu cc Macca 1A XMNol KOMHaThl NpUHKMaeTcs pasHolt 200 kr,
a ypensHas TemloeMkocTs — 2,3 kIbk/ (kr-°C) .,

4.3. BennuMHa oxupaeMoH aMIUIMTYOb! KoneGaHHH TeMIepaTyphl BO3QyXa
NOMeLUEHHS B JIETHHHA Neprop IKCIUVTY aTaUHH ONpedenserca no gopmyne

" (Ag #0507 5,5 )Fy , »
'él Ra.cp IEBHEJ *ZBB Fg * 6305606 gvﬁ) @8

roe Ag, — MaxKcUManbHas aMIUTMTYIA CYTOUHBIX KoneGaHMit TemmepaTypsl Ha-
PYXHOro BO3[yXa B HIONE, IpUHHMaeMad MUIA 30aHHK BCeX MCIIOIHEHMH pasHOH
100C; 0 - koaddHIMEeHT NOrnouleHUs CoMHeYHoH pagiauuy Hapy>KHOH moBepx-
HOCTBIO orpaxaeHus (cm. CHuIl H-379%% npun 7); Apes — aMIMHTYOA 3KBUBaA-
NeHTHOH TeMMepaTyphl CO/MHeYHore oOGnyucHHs, NPHHHMaemMad LA 30aHMA Bcex
ncnonHenuli papHoit 200C.

44. Ecnu BenvuMHa OXUOaeMo#t aMmnmHTydbl konebGanuit Temmnepartyphi
BHYTPEHHEro BOMiyXa A,  OKDKETCA BbILIC HOPMATUBHBIX 3HaUeHUK (cM,
1m.2,.3.), T0O B 3TOM cnyuae crenyeT: NPUHATH Gosibllee 3HAYEHHE TEPMHYECKOTO
CONPOTUBIIEHUNA HAPYKHLIX OTPAKACHHH HIIH YBENUUUTE TENNOAKKYMYIMPYIOWYIO
CHnocoGHOCTE TMOMELIEHHA 3a CYeT YBEIHUEHHA TONIMHBEI BHYTPEHHMX TEILTOEM-
KHX C/I0CB OTpaMKICHHUA HIH NpumeHeHnsa Gosee MIOTHBIX MaTepHanoB BHYTpEH-
Heli OGUIMBKH, HIIH NPefyCMOTDETh daBTOMATHYECKOE peryaHpoOBaHHe TeMIlepaTy-
PBI BOo3aoyXxa fioMelleHnit.

lNMpumep 4. Tpe6GyercA NpoBepHTh TEMIOYCTOWYHBOCTD JKHJIOTO MOMELIEHUSA
OOoMa-06LLUEKUTHSA, OMHCaHMe KOToporo NpHBOIMTCA B mpumepe 1. Ilng srtoro
paccuutsiBaeTcs 0o Gopmynam (36) u (44) aMmiMTYHA KoneGaHusl BHY TPEHHET0
Bo3nyxa A, 2, O)KHlaeMad B SHMHHH H JeTHHH NTepHOObI roja.

Pacueribie napaMeTpsl AN 3UMHEro HepHoMa: t, = ~50°C; #4=22°C;
m=0,05 (anexTpooTolvieHHe Ge3 CHCTEMBI aBTOMATHYECKOI'O PperynupoBaHHs
TEMIIEpaTYphl BO3lyXa NNOMEHIEHUA) .«

™ Co&lpomsnemde TelUloNepeaide HAPYXHBIX OrpOKAAOLIKX KOHCTPYKUMH
Ro", M%-0C/B1, (cMm. npumep 1) : cTeH — 2,2, noTonka — 2,7, nona — 6,0, oxua ~
0,52. Macca meGenu npunuMaercs pasHo#t 200 kr, usrorosiesa MeGens u3 JIBIT
(C=2,3 x]bx/ (xr0C)).

HAns pacyera A¢, Npexde Bcero OMPENenAeTCA CpeAHEB3BELICHHAA BETHYHHA
M3 3HayeHHH COMpPOTMBJICHMA Temnonepedaye OTHENBHBIX OTPKOAOLMX KOHCT-
pyxkunt R cp [oM. bopmyny(37)].

22-146+2,2:56+2,7-146+6-14,6+0,52-1,2
R B e =34,
ocp 146+56+14,6+146+1,2

3arem, uTo6sl onpefenuTs KoaddHUMeHTR! TEIUIONOTNOWEHUA 8, U B8, BHYT-
PEHHMX HOBEPXHOCTEH BHYTpEHHMX M HapYXHBIX OIPRXIAOLMX KOHCTPYKuuH,
ngloﬁxo.cmmo W1 KDKIAOTO C/0A pACCUHTATh TEDMHUYECKOE CONDOTMBIICHHE &, ,
MZ2.0C/Bt, [cm. dopmyny (3) CHuII 11-3-79#%] , Tennosyio unepunio D [cm.
dopmyny 38)]u Ko3dhdHUMERT TenroycBOEHUA BHYTpeHHel NOBEPXHOCTH OTPaX-
nenus ¢, , Bt/ (M2-9C), no dopmynam (39) —(41).

CTeHb! BHYTpECHHHE:

JBI tBeppas

R, = 0,006/0,19 =0,032;
D,=0,032-549=0,18 <1,

JIIBII markas
R,=0,01/0,07 = 0,143;

D,=0,143 - 1,67= 0,24
D,+D,=0,18+024=042< I.
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[Nenononncmpon
P R; = 0,10/0,041=2,439;

D, =2,44-041=1;

D, +D,+D;=0,18+024+1= 142> 1.

CrnepoBaTteNnLHio, PacycT ¥ HAUHHAEM Co 2-T0 Clos
¢, =(0,143 - 1,672 + 0,41)/(1 + 0,143 - 0,41) = 0,765.
Torpga
¥,= ¥, =(0,032 - 5,492 + 0,765) / (1 + 0,032 - 0,765) = 1,688.

TlocKonsKyY NN BHYTpeHHUX orpakacHui By =Yy

5 BgFp = 1,688 (14,6 + 6.8)= 36,12 B1/°C.

Crennl HapyxHble: Yy = 1,688 Br/ (MZ-OC),rax KaK KOHCTPYKUMS BHYTpEHHHX
H¥1aPYXHBIX CTEH OIMHaKoBa; o, = 4,2 B1/ M2-00C) -~ cM. npumep. 1;

8=472-1,688/(4,2 +1,688) = 1,204 Br/ (M2-9C) ;
EBETEFT=1,204 (14,6 + 5,6)=24,321 Br/oC.

TloTonok: e =52 BT/(M2~°C)- cM. mpuMep. 1; Y5 =1,688 By/ (M2.90)
(KOHCTPYKUMA CTEH ¥ NOTOJIKA OHA M Tz XKeE) -

BY°7=5,2-1,688/(5,2+1,688) = 1,274 Bt/ (M2-0C) ;

BT F/’T=1,213 - 14,6=18,59 B1/°C.
OxkHo:
Byx=1/0,52=1,923 Bt/ (M2-0C) ;

By £ =1,923 - 1,2 = 2,31 Br/OC.
Ton:
nunoneym R,.=0,004/0,23 = 0,017 m2-9C/Br;

7,=0,017-5,87=0,10 < 1;
Ach R»=0,02/0,13 = 0,154 M2-9C/Br;
D> =0,154 -3,93 = 0,6;
D,+D, =01 +0,6=07<1;
IBN R3=0,01/0,07=0,143 M20C/BT;
D3=0,143 - 1.67= 0,24;
D, +Dy+D;=201+06+0,24=095¢<1;
ACHOMONMCTHPOT R, =0,1/0,041 = 2,439 M2.9C/Br;
D, =2439.041=1;
Dy + Dy + D3+ Dy=,1 40,6 +0,24 +1= 1,951,
CnenosarensHo, pacuer Y, Bt/ (m2-0C), HawunaeM c 3-ro cnos
Y5=(0,143 - 1,672 + 9 41) /(1 + 0,143 - 0,41) = 0,764;
¥,=(0,154 - 3,932 + 0,764) / (1 + 0,15 - 0,764) = 2,811;

% =%=(0,007-5872+2,811)/(1 + 0,017 - 2,811) = 3,244;
5. =4=324;
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8,7 F7=3,24 - 14,6= 47,304 Br/°C;

s 5+0,05 [22 — (-50)]
A meee T T 50,6=
2 3.4 (36,12 + 24,32 + 18,60 + 2,31 + 47,30 + 27,6)
8,6
A 50,6 = 0,80C.
3.4 - 156,25

A
Ins nermmx ycnopplt Ay onpenenserca no dopmyne (44) 2 =0,6 (cm.
CHulT 11-3-79* S mpun. 7). 8 P 4 ¢

R Fyr Z8gFg » 2B F, , Cop . Go5 — T€ Xe, uTO M B paciere
It 3UMHUX YCIIOBMH;
A¢ = (10+ 0,5-200,6) 50,6/(3,4:156,25) = 1,5°C

Taxkum oGpagzom, pacueT MOKa3al, YTO HJIs 3MMHHX ycnommA3 =+(,80C, a qna
NeTHHX ycnoBHH Az = +1.5 oC.

CrieoB4TeNbHO, NPUHATAE KOHCTPYKUHMA 30aHHA YAOB/IETBOpAET TpeboBann-
AM TEIIoyCTOHUMBOCTH, TaK KaK OXHaeMas IpH pacueTHBIX YC/IOBHAX aMIUIM-
TyOa KojeGaHuit TeMIepaTyphl Bo3dyXa OMEHICHHS B 3MMHH H NIeTHAN HepHOTbI
He NpeBHILIacT HOPMATHBHOIO YpOBHA (cM. IL 2.3.).

o.cp’?

5. TEINIOTEXHHYECKHE TPEBOBAHHA K KOHCTPYKIHH ITOJIA

5.1. TMoxasarenhb TeIUTOYCBOEHMS yn, Bt/ (M2:0C) MOBEPXHOCTH [IONA B MO-
GuaBHBIX (MHBEHTApHLIX) 3AaHMAX He JOJDKEH NpeBbIIIATh CACKYIOLHMX 3HaYeHHi:
I XUNBIX AOMOB, HETCKUX ¥ neqeGno-npo@mamqecmx YUpexK-

JEHHM . . . v v v v v e oo v o ens P 1 ¢
Ui OOIECTBEHHBIX 3N aHui npowero Q)yummouanmoro HagHawenus . . .12
Jisd OTAIlIUBAEMBIX nouememm nponssoncmcmmx 3JIaHHﬁ € NIoCcTo-~

SHHBIM MpeOhIBaHNeEM Jofeil Ha pabouMX MECTaX . . . . . « + « -

... 14
5.2. MMokasaTens TelyIoyCBOGHHR HOBEPXHOCTH Hona, Yp, Br/ (M2 -0C), cne-
IlyeT onpeferndaTh ClexyonmM oGpa3oM:
a) ecnmm uoxpmme (nepnsm cnoffi KOHCTPYKIMM NONA) MMeEeT TCIDIOBYIO
unepunio 2,= R, S5, Z 0,5.
Yo =25 @)

6) ecnu NMOKpLITHE Moja HMeeT TeIUIoBYI0 HHepuio D, = R, S,< 0,5, Ho Ten-
NoBaA MHepuMA NEPBRIX ABYX CioeB D, + D, = R,S,+ AR, S, >0 5
Y,= (2R, *32)/(25*)?,3 ); 46)

B) €ClM MepBHIe 72 CJI0EB KOHCTPYKIMM Nona (/72 = 2) uMeloT CyMMapHyI0o
'rexmonyxo uHepimo D, + Dy + ... + D,<0,5, Ho TeWI0BaA MHepUMS 22 + 1 crioeB,
D, +D,+ ... + Dpyy> 0,5, TO:

1) BEMMCAAEM MNOKa3aTeNb TEINIOYCBOSHMA Hapy>KHOH MOBEPXHOCTH h-TO
cnod no ¢opmyne

Y =(2R, SZ+S,, )/(05+R, Spesls @n

2) BbrucngeM Kod(h@UUUEHTEH TEIWIOYCBOEHHA HApyXHOH MOBEPXHOCTH
- TBIX crioes 0o dopmye

’y:':[qu'st'z_,.'l/iff)/(f*”[!/tf-f) “8)

s c=nr-1, 7-2,.42,1
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3) npurmmaeM Yy PaBHEIM noKa3aTenio  TEMNOYCBOCHHA HapyXHoH no-
BepXHOCTH 1-ro cnod "=y§'
B dopmynax (45) - (48) :
Ry, R,, R; — TEDMHUMECKHE COMPOTHBIIEHHA COQTBETCTBEHHO 1-T0, % -ro K
{ -To cnoes mona, M2-OC/Bt, onpenensemuie no dopmyne (3) CHull 1/-3-79%;
Sy 3535 Sn s Spets S — Ko pHONERTR! TEITIOYCBOCHUA ngaregua.na cooTBETCT-
peHno 1o, 2-ro, 2 -ro, (2 + 1)-ro, £-ro cnoes nosna, Br/ (M~9C) , npuHEMaeMbIie
no mpun 3 CHull 11-3-79%%Y . | — nokasarens TemnoyCBOGHHA HapyxHOH no-
BepxHocT (£ + 1) -ro cnos nona, B1/ (M4.°C).
Tipumep S. OfipepennTs NOKa3aTENb TEMWI0YCBOEHHS TIONA ¥y, KOHCTPYKUMA

u 'remlm'rexnmecxaﬂ Xa3paKTEPUCTHKAa MaTepHanioB KOTOPOro NpHBEHEHb! B MPH-
mepe 1.

Jhmoneym
R, = 0,004/0,23= 0,017 M2.0C/Br dopmyna (3) CHull 113-79X ;
ncn D,=0,017-5,87=0,1 [dopmynaB38)2D,<0,5.

R,=0,02/0,13=0,154 M2-0C/BT;

D,=0,154 -3,93 = 0,605; 2,>0,5.
Torpa no gopmyne (46)

Yy=(2 - 0,017:5,872 +3,93) /(0,5 + 0,017 - 3,93) = 9 B/ (m2-0C).

CneposaresnsHo, xouc-rgymmn f°"a YOOBIETBOPAET NpeNbABIICHHLIM K Hed
TpeGoBaHHAM, TaK Kak ¥y =9 B1/ (M4-0C) < y¥=10 B1/ (M4-°C) n.5.1.

$.3. Hna obecnedcHUA ONTHMaTBHOH TeMOepaTyphl HOBEPXHOCTH NONa B
NOMELUEHHAX JXHUMLIX HOMOB, OETCKHX H JiedeOHO-mpodHIaKTHYECKHX YUpexme-
HIAX HeoGxomuMO MPeRyCMaTpHBaTh HCKYCCTBEHHbIH 060rpes monos.

§.4. PacueTHy® TeMIepaTypy HOBEPXHOCTM OGOTpEBaeMOro mosia CIemyeT
npuxHMarh 219C,

5.5. llna oGorpesa MonoB MoTyT GEITE MCIONE30BaHEl ropAvas Boda, Ted-
JIblit BO3MYX HIM 3NEeKTPOSHeprusf. BHIGop TEMIOHOCHTENA B KAXIOM OTHEIGHOM
Cyqae IOMKEH MNpOU3BONMTECA HA OCHOBE TEXHHKO-3KOHOMUYECKHX 0GOCHO-
BaHHH H PACYETOB.

Hipn npoexTHpOBAaHMH TEIIRIX NONOB HeoGXORMUMO HCXOMMTEH M3 TOTO, UTO
rnaBHoli mensio oborpesa monow ABNAerci TOUEpXKaHHe ONTHMATLHON s ve-
NoBeKa TeMIepaTyphl Ha MX NOBEPXHOCTH, 8 He KOMnNeHcauua ofumx Temmomo-
Tepsh NomeureHHeM. IIpH 5ToM CONpOTHBIIEHHE TelNONepelate KOHCTPYKUHY 0fo-
rpepaeMoro mnonma Bo H30exame GONMBIMX TEIUIONOTEPh Yepe3 ero KOHCTPYK-
UHIO, 2 TaKXe Ha cnydalt asapHiHoro orxmoqeumzl CHCTeME! o6orpesa Jiona
LxoJIHO GBITH HE m&euee: nns uenondenus C” — 4,5 M<-9C/Br; 0” — 3,5 m4-0C/
/Br; 107 — 3,0 M4-9C/Br.

6. BO3/JYXOITPOHHLIAEMOCTB 3/TAHHH

6.1. Hogma-mnnyn Bo3nyXonporuuaeMmocts &7, krf (M2.) , orpaxaAOUMX
KOHCTPYKIMI 3aHAll U coOpyXKeHHH clenyeT NpUHMUMark ho Tta6n. 12, CHull
11-3-79% [Ipu 5ToM CyMMapHBIl PacXoll BO3[yXa Yepe3 BCE OrpakAalI{e KOHCT-
pykuu & He HO/DKEH NPEBHILIATH YTPOCHHOTO BHYTPeHHET0 o6beMa 3maHusa ¥;,,
T.¢. JOJDKHO BRINONIHATECH TpeGoBanke 8 = 3V,

622. CymmapHiilt pacxon BO3fIyXa uepe3 Bce OrpaXAAON|e KOHCTPYKIMH
G, M4[u, Ipu pacvueTHOH pasHOCTH AABJIEHHH BO3yXa Ha HAapPYXHLIX M BHYTpeH-
HHX MOBEPXHOCTAX OrpaxpalomMXx xoHcrpyxuui#t (CHull 11-3-79%%n.5.2.) ompe-
Oensaerca no dopmyne " o

G=0,5[(€‘;G‘. FtE61,7)3811/7, (49)

N
rae &; M F; — COOTBETCTBEHHO HOPMATHBHAS BO3[IyXOLPOHKHAEeMOCTh, KI/ (M2+4)
U WIOLIAND, M<, HapyXHbIX OTPaKUEHUI, OKOH H nBepelt; 5/ u 1,y — cooTBeTCI-
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BEHHO HOpMaTMBHAA BO3JAYXONPOHHIACMOCT, KI/ (M), ¥ JUMH2, M, CTHIKOB
MEXIy NAHEAMM HapyXHLIX OTpakIeHuil; 7 — yAeNbHBIR Bec Boamyxa, H/m3,
onpeaensaeMbit mo ¢opmyne (31) CHuIl1f-3-79™* npn Temneparype Bo3nyxa,
PABHOM CpefHEMY 3HAYEHUIO MEXLY pacueTHEIMM ToH ¥,,.

6.3. B ToMm cnyuae, ecnu 6 > 3 ¥y, , TO CReEYET NPEAYCMOTPETh HOMOIHM-
TenbHhie MEPONIPHATHA TIO yMEHBILIeHHI0 o0LIe! BO3TyXONPOHHIAEMOCTH (YMeHB-
weHye oGuieH MNMMHLI PAMOBEIX CTHIKOBBIX COeAMHEHMH Mexny Nanenstmm or-
PAXIEHHH, BBelchMe OGONbIIero KOMHYECTBA ITTYXHX CTEH, TPHMEHEHWe MATEpHa-
noB OGUIMBOK ¢ GONLIIMM CONPOTHBIICHNEM BO3XYXONPOHMIIAHMIO U T.IL.) ,

Nipumep 6. Onpenenuts,yROBNETBOPAET JIM NPOEKTHPY eMbIH GIOK-KOHTeH-
Hep TpeGOoBaHMAM, NpeqbAMIAEMBIM K BO3AYXONPOHULACMOCTH 3MaHUA HaHHOTO
THIIA,

Hcnionrenue — ceBepHoe: ¢, = —500C; £, =220C. Buytpguuue raGaputst
3paHug:  5,6x2,6x2.4 m. ga&me ¥MeeT om0 oKHO { Fpp =1,3 M2 n OfHY BXOn-~
Hyo fBepk ( Fgg = 1,5 M%) . CTeIKOBLIE COEIMHEHHA HMEIOTCA TONBKO B MECTax
COECOUHEHHA CTEHOBLIX faHeneil.

1. Onpepen¥m pOOVCTAMOE 3HAYCHHE BO3MYXOUPOHMIIACMOCTH pPaCCMATpU:
BaeMoro 3qaHug (n 6.1))

Vip = 5,62,6-2,4=34,9 M3,
Gaon =3 34,9 =104,7 M3/u,

2. Janee no dopmyne (49) onpepenum CYMéwaprﬁ’l pacxon Bo3@yXa uepes
OTpXKQIOLIMe KOHCTPYKIMH ¥ HX JIeMeHTsI &, M-/,

BHyTpeHHsAs WioUlap HapyXHBIX OTpaxuIeHuit £ rp? M2, 32 BLIYeTOM OKHa
H aBepu:

Fprp=(2,6 -56+2) +(5,6-2,4-2) + (2,6-24:2) ~1,3-1,5=65,7.

JUTiHA CTHIKOB T, M!
TOPH3OHTANBHBIX % ¢r.r=5,6 -4 +2,6 -4=32,8;
BEPTUKANLHEIX loy 5224 -4 =9,6;
obwas UHA 1,y 55,°32,8 + 9,6= 42,4, "
Hopmatusnas Bosgyxo oHpiuAEMOCTS 6" (CHull 14-3-79%% 1.5 3) .
nas orpaxuenntt 8;,,=0,5 xr/ (M4-°C) ;
ang okaa Gp. = 10,0 5
mia peepu Gla =15 7
I cTeikoB 6 4,=0,5 xr/ (M)

7=9,81-353/[273 +0,5 (22-50)] = 13,34 H/m3
G=05 (05-65,7 +0,5- 42,4 +10-13 +1,5:15) 9,81/13,34= 255 /g

3. 3panue ynorneTBOpseT TPeGOBAHMAM, NPEHBABILIEMHIM K €r0 BO3NYXO-
NPOHKUUASMOCTH, TAK KaK

£:25,5< 3y, =104,7,

7. CONMPOTUBJIIEHUE NAPONPOHMIIAHHIC OI'PAKIAIOHX
KOHCTPYKIIMM

7.1. BnaxKHOCTHBIN PeXHM KOHCTPYKUHH CYIISCTBCHHHIM OOpa3oM BimMseT
Ma ee TeIUIO3aUMTHhIE KAYeCTBa M 3aBHCHT OT TeMIEpaTyph! H BIIAKHOCTH BHYT-
PEHHETO BO3AYXA, HAPONPOHHIGEMOCTH UCHONBL3YEMBIX B KOHCTPYKUMH MATEpH-
WIOB, KOHCTPYKTHBHOIO PElISHUS OTPaXHCHKHA M PACMONOXCHUN B HeM Kapou3so-
JSTUMOHHBIX U TENTIOH30/AIHONHBIX CNI0€B.

7.2. ConpoTuBnenMe HapoONPOHABARNI BHYTPCHHET'O 3aUMTHOTO CRHOA KOHCT-
PYKUHH H3 YcloBHiL HEOMYCTMMOCTH CHCTEMAaTHYeCKOTO HAKOIUICHHA BJIard
B OUPAXKICHHH B TeueHWe FOXOBOrO NePHOa IKCIUTYaTAUMH 3AHNA M OrpaHiUeHIA
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HaKOIUICHHSA B/IATM B OrpaXOCHHH 32 NEPUON C QTPULIATENBHBIMH TeMIEpaTypaMu
HapyXHOr'o BO3XYXa NOJDKHO OhITh He meHee 4 m4<-g-Tla/mr.

7.3. HeoOxomumyo napo3alMTy, OrpaHHUMBAIOILYIO NOCTYIUIEHHME Napa M3
noMeliteHNsI BHYTPh OrpaXIeHHsl, Co3XaeT BHYTPCHHUA 3auMMTHBIA c/lof KoHCT-
PyKuxMd (BHYTpeHHsas! oOUMBKA, NapoOH3ONALMA), CONPOTUBJICHHE NapOIPOHH-
11aHRI0 KOTOPOTO PAaCCUMTHIBACTCA KaK CyMMa CONPOTHBIIEHMH MapoNpOHHMLAHUIO
COCTaBIAIOWMX €ro CIoeB

Rp=Ra,# Rpyt  tR,, . (50)

ConpoTHBIeHHE MAapOPOHHUAHHIO Ry, m2 y-Tla/Mr, OTHENEBHEIX CTIOEB BLIVHC-
nsaerca no popmyne

Rp=08/m, 230

rne J — TomuMua ciost Marepuana, M; M — Koagpuunent nayonpoﬂuuaemocm
marepuana, mr/ (m-u-I1a) , npunumaemerit no npun. 3 CHull 1{-3-79%+

7.4. Yka3zaHHoe CONMpOTHB/IEHHE MApOIPOHHUAHHIO BHYTPEHHEro Cos KOHCT-
PYKUHMY MOXeT GBITh HOJIYYeHO MOKPHITHECM BHyTpeHHell OOUWBKH OrpaXmeHMsA
(co CTOpOHB! NMPUMBIKAHUA K YTCIUIIHTENIO) Da3lIMUHLIMH JIAKAMH MJIH YCTaHOB-
KOH Crnos NapoM3onsiuMy H3 MNONMHITWICHOBOH IUICHKM Ha IpaHuiie BHYTpeHHeE
OGLIMBKY ¥ YTeIUTUTEIA.

7.5. Tlepeuens OCHOBHBIX MAaTepHalOB, HCIONE3YEMBIX B HHBEHTapHOM [O-
MOCTPOEHHH B KauyecTBe¢ OGLUIMBOUHBIX W MApOH3ONALHOHHBIX MaTCpPHMalioB IpH-
BesieH B Tabn.4.

7.6. Hns obecreueHHs KadeCTBEHHO} NapoOM3ONALNM OTPAKICHUA HEOO-
XOOMMO [peRyCMaTpHBarh TILATCIBHYIO IepMETH3auMi0 WIBOB BHYTpeHHe# 06-
LIMB KY H HEAPEPHIBHOCTD NAaPOH3ONAUMOHHOIO COA.

lpumep 7. B paccmaTpuBaemoil paHee KOHCTPYKUMM CTCHOBOH mMaHemu
(cm npumep 1) B KauecTBe BHYTpeRHeill oGLIMBKM INpUMMEHEHa IPeBECHO-BONIOK-
HACTaA IIMTA TONUIMHOHA 6 MM (M =0,12 mr/ (M-u-Tla) . TpeGyercs oueHuTH BIaX-
HOCTHBIA PCKHM KOHCTPYKLUMH.

ConporuBneHne NapONpPOHHUAHMIO BHYyTpeHHelt oOwmMBKY mno dopmyne
(51) cocrasnser

R, =0,006/0,12 =0,05 m2.4 Ma/mr,

uTO 3HauMTensHO MeHblue R TP =4 m2.u-Ila/mr. CnepoBarentio, B orpaxnaiuel
KOHCTpYKLMHM OyOeT NPOUCXOMUThL CHCTEMATHYECKOE €XErofHO? HaKoIUTeHHe
BJIarv, 4ro OpusedeT K HaMokaHulo markoit JBII u sHauMTenbHOMY cocpenovo-
YeHHI0 BIardH B MEpHOJ, BJIarOHaKOIUJIEHHA Ha rpaHMiie NEHOIIONUCTHPONA M Ha-
PYXHo#{ oGIMBKHM. B maHHOM KOHCTpyKUMH HeoOxomuma MapoM3onAUMS U3 Io-
NUSTHNECHOBOH IWIEHKH (CONMPOTHUBIICHHE NapONpPOHHULIAHUIO 7,?1\4 -y-Jla/mr), ko-
E)}gl?lﬂ HonxHa ObITH yCTAHOB/IEHA HAa I'paHHLE BHyTpeHHell oOGLMBKH ¥ MATKof

TabGnuua 4

Marepuan Tonimpina Ra,
crost, MM m2.y.[la/mr

KapTtoH 0GbIKHOBCHHBIN 1,3 0,016
JIucTel acGecToleMEHTHBIE 6 0,3
JInctol runcoBele ofLMBoUHbIe (Cyxas LITY Ka- 10 0,12
TYPKa)
fInHTHI ApeB CCHO-BOJIO KHUCTBIE M PCBCCHOCTPY - 10 0,079-0,084
*keyHwle (FOCT 459§ -74, TOCT 10632-77)
2 =600--1000 kr/m
Tlnu Tl OpeBeCHO-BONIOKHUCTBIE TBEPALIC 10 0,11
®axepa wieeHas Tpexcrofinaa (FTOCT 3 0,23
3916-69)
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Hpodonxcenue rabn. 4

Marepnan Tonunpia n

cnos, MM My [la/mr
Amomymit (FOCT 22233-76) - -
TNonustusieHoBas WieHKa 0,16 7,3
PyGepoun opnHapHhlit 1,5 1,1
NoxpblTHe NONMUBMHUIXJIOPHAHLIM 1AKOM 32 - 3,87
pABa pasa
TlokpblTHe XNOpKAayyyKOBbIM IAKOM 32 [1Ba paza — 3,47
Tons KpoBenbHBIA 1,9 04
Oxpacka MacsigHad 3a 2 pa3sa o WIMNAKICBKOH - 0,64
M IPYHTOB Ko#
Oxpacka 3ManeBoi Kpackoi - 0,48
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