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BBeneHune

Ceog npaBun MO MPOEKTMPOBAHWMIO TEMMOBOW 3alUWTbl 34aHUM COAEPXUT MEeTOoAbl MPOEKTMPOBaHWs, pac4yeTa
TENNOTEXHUYECKUX  XapaKTEPUCTUK  Orpaxgarolmx KOHCTPYKUWA, pekoMeHdauuuM W CrnpaBoudHble  Martepuansl,
no3BonsioLme peanmsoBbiBaTb TpeboBaHmns CHul 23-02-2003 "Tennosas 3awmra 3gaHnn".

MonoxeHns Ceopa npaBuil NO3BONAT NMPOEKTUPOBATb 34aHWsS C palMOHanbHbIM WCMONb30BaHMEM 3HEPTnn
NnyTeM BbISIBIEHUS CYMMapHOIo 3HepreTnyeckoro addekra OT WCMOMb30BaHUSA apXUTEKTYPHBIX, CTPOUTENbHBLIX U
NHXEHEPHbIX peLleHnN, HanpaBreHHbIX Ha SKOHOMUIO SHEPreTUYECKNX PECYPCOB.

B Csoge npaBun npuBefeHbl pekoMeHZauuu no BblOOpY YPOBHSA Tennosawutbl HA OCHOBe TennoBoro H6anaHca
3[0aHuNs, NO pacyeTy nNPUBEOEHHOro COMPOTUBMAEHUSA Tennonepegadye HEOOHOPOAHbIX Orpaxaalrowmnx KOHCTPYKLNN,
TpeboBaHMS K KOHCTPYKTMBHLIM W apXUTEKTYPHbIM PELUEHUSM 34aHUA C TOYKU 3PEHUS UX Tenno3alimTbl. YCTaHOBMEHDI
MeToAbl onpedeneHns COMPOTUMBIEHUS BO34YyXO-, MapOMPOHULEAHWMIO, TEMMOYCTOMYMBOCTU HAPYXHbIX OrpakaaroLmx
KOHCTPYKLMIW, TENNO3HEepreTM4yecknx napameTpoB 34aHus, NpearioxeHbl popMa M mMeToauka 3anosfiHEHWS 3NeKTPOHHOWM
BEPCUN IHEPreTMYEeCcKoro nacnopTa 3aaHus.

Mpn paspabotke CBoga npaBul WCMOMb30BaHbl MONIOXKEHUS OEWCTBYHOLUMX HOPMATMBHBIX [OKYMEHTOB,
NPOrpPeCcCUBHbIE KOHCTPYKTUBHBIE PELLUEHWUS] HaPYXXHbIX OrpaxaeHun, Hanbonee adeKTMBHbIE TEXHUYECKME pELLEHMS
TennosawmTbl 34aHUN, NPMMEHEHHbIE Ha pas3nuyHbix obbekTax Poccuinckon ®epepaumm, padotel Obwectea no 3awute
NPMPOAHBLIX PECYPCOB, a Takke cneaylowme 3apybexHble cTaHaapThl:

DIN EN 832 - EBponerickuii cTaHgapT. "Tennosawmra 3gaHui - pacyeTbl 3HEpronoTpebneHns Ha OToNnneHue -
Xunble 3gaHusa”;

CtpoutenbHble HopMbl Benukobputanum 1995 - yactb L. "CbepexeHne Tonnuea v aHeprum";

SAP BRE - CtaHgapt Benukobputanuu. "locygapcTBeHHas cTaHgapTHas MeToguka pacyeTa sHepronotpebneHums
B XXWUNbIX 30aHUNAX";

SS02 42 30 - Weeackui ctangapT. "KOHCTPYKUMKN M3 NMUCTOBLIX MaTeEpManos C TENONPOBOAHLIMU BKIIOYEHUSIMU -
PacyeT conpoTtuBneHuns tennonepegaye”;

Rt 2000 - ®dpaHumsa. "lNMocTaHOBNEHME O TEMSIOTEXHUYECKMX XapaKTEPUCTUKAX HOBbIX 34aHWA U HOBLIX YacTen
3paHuin" ot 29.11.2000;

EnEV 2002 - ®PI. "lMocTtaHoBneHune 06 3Heprocbeperatowen TennoBow 3awmte M 3Heprocbeperatomx
OTONUTENbBHbLIX YCTaHOBKax 3aaHuni" ot 16.11.2001.

HacTtoawun Ceog npasun paspaboTanu: kaHA. TexH. Hayk KO.A. MaTpocoB, kaHA. TexH. Hayk VI.H. ByToBCkui, nHx.
M.10. MaTtpocos (HNMNC® PAACH), kaHg. TexH. Hayk B.C. benses (LUHWW3IMxnnuwa), kaHa. TexH. Hayk B.W. JluBuak
(MocrocakcnepTtusa), B.A. Inyxapes (Focctpon Poccun), J1.C. Bacunbesa (®IYIMN LIHC).

B paspaboTke oTAenbHbIX pa3genos Y NPUIOXEHUA NPUHUMAnKU Takke ydyacTue: KaHa. TexH. Hayk A.A. Wapunos
(CaHtexHUUNpoekT) - pasgen 7; a-p TexH. Hayk tO.A. TabyHwukos (ABOK) - pasgen 11 v npunoxeHue X; kaHA. TEXH.
Hayk [.K. Knumoea (HUMC® PAACH) - npunoxeHus B v [; kaHA. TexH. Hayk U.A. Kucenes (HUMC® PAACH), kaHA.
TexH. Hayk B.B. ®etncos (OAO "Tennonpoekt"), kaHA. TexH. Hayk O.M. MapTteiHoB (Focctpon Poccun) - npunoxexue E;
kaHg. TexH. Hayk B.A. MorytoB (HUNC® PAACH); B.A. Tapacos (dekeHuHk H.B.) - nogpasgen 9.4 n npunoxexwue JI;
B.A. CemeHoB ([MoBomxckun pernoHansHbin YU, no npobnemam ctpoutensctsa npu Capatosckom ['TY) - npunoxeHue
X.

1 O6nacTb NnpuMeHeHUs

HacTosawumn Ceog npaBun pacnpocTpaHSeTcs Ha NPOEKTUPOBaHNE TEMMOBOW 3aLUMThl OrpaXaatoLLUMX KOHCTPYKLNIA
BHOBb BO3BOAMMbIX W PEKOHCTPYMPYEMbIX 30aHWIA pasfMYHOrO HasHavyeHusi (Oanee - 34aHWM) C HOPMUPYEMbIMU
napaMeTpamMmu MUKPOKIIMMaTa NoMeLLeHNi (TEMNePaTypPo U BNaXHOCTbIO).

2 HopmMatuBHbI€ CCbISIKU

I'Iepequb HOPMAaTUBHbLIX JOKYMEHTOB, Ha KOTOpPbIE NnpuBeaeHbl CCbIJTKX, AaH B NPUITOXXEeHUn A.

3 TepMUHbI 1 UX onpepeneHus

TepMI/IHbI, npmnmeHaemMble B HacTodAwemM HOpMaTUBHOM OKYMEHTe, U UX onpeaeneHnda npueedeHbl B NPUoXeHuum

o

4 O6wWwme nonoxeHus

4.1 Tpu TennoTexXHUYEeCKOM MPOEKTUPOBaAHUM TEMMOBOW 3aliMTbl 30aHMMA B KaKAOM KOHKPETHOM crnyyae
nocrnegoBaTenbHO peLlaTCs cnegyloLme 3agayn.

4.1.1 OnpepgeneHne napaMeTpoB HaPYXHbIX KIMMaTUYECKMX YCIOBUI - cornacHo 5.1 Hactosiwero CBoga npaBun
n B coorBetctBuM ¢ CHull 23-01, BRaXHOCTHOrO pexumMa MNOMELWEeHUn 3gaHunm - cornacHo CHull 23-02 anga



COOTBETCTBYHOLLEr0O NyHKTa CTPOUTENBCTBA, NapaMeTpOB BHYTPEHHEN cpeabl - cornacHo 5.2 HacToswero Ceoga npasun.

4.1.2 Bbibop knacca saHepretuyeckoun acdhdektnBHocTU 3gaHun C, B nnmn A cornacHo CHul 23-02.

4.1.3 OnpefeneHne ypoBHS TEMNJTOBOW 3allUThl - cOrnacHo pasgeny 6 Hactosiwero Ceoda npaBun B COOTBETCTBUM
¢ CHwull 23-02 pns oTAenbHbIX OrpaxaarolmMx KOHCTPYKUMA MO  HOPMUPYEMbIM  3HAYEHUAM  COMNPOTUBIIEHUSA
Tennonepegaye orpaxaaroLlmx KOHCTPYKUMA Ans BCeX 34aHui nMbo MO HOpMUPYEMOMY yAerbHOMY pacxody TennoBoun
3HEpruM Ha oTonneHue ANS rpaxagaHckux (Kunbix u OBLLECTBEHHbIX) 34aHun. JTa 3ajada pellaetcs npu 3anofnHeHuu
3HepreTMyecKkoro nacnoprta 3gaHusa cornacHo pasgeny 18 Hactoswero Ceoga npasun u B cootseTtctaum ¢ CHull 23-02.

4.1.4 TlpoekTnpoBaHue orpakgarolen KOHCTpyKumn. B xoge npoekTMpoBaHMS ONpeaensioT pacyeTHble
XapakTepPUCTUKN CTPOUTENbHBIX MaTepmanoB M KOHCTPYKUMW cornacHo 5.3 HacTtoswero CeBoaa npaBur, pacCuMTbiBalOT
NpvMBEAEHHOE COMPOTUBIIEHNE Tennonepedade kak dacaja 34aHusl, Tak M OTAENbHbIX 3MEMEHTOB OrpaxaaroLmnx
KOHCTPYKLMI cornacHo pasgeny 9 Hactosiero CeBoga npasun, CONOCTaBMAT pe3ynbTaT C YPOBHEM, onpeaeneHHbIM B
4.1.3, N BHOCAT NpM HEOOBXOAMMOCTU WM3MEHEHUS KakK B MPOEKT 30aHus B LENoM, Tak M B MPOEKT orpaxaaroLlemn
KOHCTPYKUMM; MPOBEPSIOT Orpadkaalollyl0 KOHCTPYKLMIO Ha 3aluTy OT nepeyBraxHeHua cornacHo pasgeny 13
HacTosiwero Ceoga npaeun un B cootsetcTBum ¢ CHull 23-02.

4.1.5 Bbibop cBeTONpO3payHbIX OrpaxaaroLlmx KOHCTPYKUUA no TpebyemMoMy COnpoTUBMEHUIO Tennonepenade,
onpegeneHHomy B 4.1.3, 1 BO3AYXOMNPOHULLAEMOCTHU - cornacHo pasgeny 12 Hactoswero CBoAa npasun n B COOTBETCTBUM
¢ CHwull 23-02.

4.1.6 Pacyetr B HeobxoaumbIX crnydyasix TennoyCTOMYMBOCTM OrpadkaaloLuX KOHCTPYKLUMWA B feTHee Bpems U
TENNOyCTOMYMBOCTU MOMELLEHMI B XOMOAHbLIN nepuog roga - cornacHo pasgeny 11 Hactosawero Ceoga npaBun u B
cootBeTcTBMM ¢ CHuUlT 23-02.

4.1.7 TpoekTnpoBaHMe KOHCTPYKLMI MOMOB MO HOPMUPYEMbIM 3HAYEHUSIM TENJ0YCBOEHUA - COrMacHoO pasgeny
14 Hactoswero Ceoga npasun u B cooteeTctaum ¢ CHul 23-02.

3akaHuMBalOT  MPOEKTMPOBaHME  TEMMOBOW  3awmTbl  30aHWA  COCTaBMEHMEM  pasfena  MpoekTa
"OHeproadekTMBHOCTL" cornacHo pasgeny 16 Hactosiwero Ceoga npasun.

4.2 lNMpoueaypbl BoiGOpa TEMNO3ALUTHBIX CBOWCTB OrpaxaatoLLnx KOHCTPYKLNA Gonee aeTtaneHO NpeacTaBreHbl B
pasgene 6.

[Ona obneryeHunss pelueHMs Kaxoonm W3 3TUX 3af4ad B MOCNedywLlux pasgenax HacTosiwero AOKYMeHTa
pa3paboTaHbl COOTBETCTBYHOLLNE METOANKM U NPUMEPLI PaCHETOB.

5 UcxopHble faHHbIe Ans npoeKkTupoBaHunsA TEennoBoOW 3alWuThbI

5.1 HapyXHble KnumMmaTu4yeckue ycrnoBus

5.1.1 PacueTHyio TemnepaTypy HapyxHoro Bosayxa t_ext, °C, cnegyeT npvHMMaTtb MO cpefHen Temnepartype
Hanbornee xonogHow NATUAHEBKM ¢ obecneyeHHocTbio 0,92 cornmacHo CHwl 23-01 gns cooTBETCTBYIOLWErO rOpoACcKOro
WUNN CenbCKOro HacerneHHoro nyHkra. MNMpu oTCyTCTBMM AaHHbIX A1 KOHKPETHOrO NyHKTa pacyeTHy TeMnepaTtypy cnegyet
NpMHUMaTb AN Onvxkanwero NyHKTa, KoTopbin ykasaH B CHull 23-01.

5.1.2 MpogomkuTENBHOCTL OTONUTENBHOIO Nepuoaa z_ht, cyT, 1 cpegHo TemMnepaTypy HapyHoro Bosayxa t_ht,
°C, B TeyeHue oTonuTeNbHOro nepuogda cnegyet npuHumatb cornacHo CHulM 23-01 (tabnuua 1, rpadel 13 1 14 - anga
MEOMUMHCKUX 1N OETCKUX YydpexaeHwuw, rpadbl 11 u 12 - B ocTanbHbIX Cny4vasx) AN COOTBETCTBYHOLLEro ropoga vmnm
HaceneHHoro nyHkTa. MNpu OTCYTCTBUM OaHHbIX AMs KOHKPETHOro NMyHKTa pacyeTHble NapamMeTpbl OTONUTENBHOMO nepuoaa
crnepyeT NpuHUMaTh Ans 6nwkanwero nyHkTa, Kotopbii ykasaH B CHull 23-01. BenuunHy rpagyco-cytok D_d B TedeHue
OTOMUTENBHOTO Nepuoa criegyeT BbIYMCHATb Mo hopmyne

D = (t -t )z , (1)
d int ht ht
roe t - pacueTHas cpenHas TeMIeparypa BHYTPEHHEIr0 BO3OyXa, °c,
int onpemesisieMas COTJIACHO yKasaHuUsaM 5.2.

5.1.3 CpegHuini ygenbHbIl BEC HapyXHOro BO34yxa B TedeHue otonutenbHoro nepuoga ramma(ht)_a, H/m3,
crneyeT paccumTbiBaTb No dpopMyre
ht
ramma = 3463/(273 + t ), (2)
a ht

rme t - To x%xe, uro M B 5.1.2, °C.

h

5.1.4 CpepgHiOl0 NNOTHOCTb MNPUTOYHOIO BO34yxa 3a oTtonuTenbHbin nepuog po(ht) a, kr/m3, cnegyet
paccuntbiBaTb No dopmyrie

ht
po = 353/[273 + 0,5(t + t )1, (3)
a int ext
rIe t - 70 xe, uTo M B 5.1.2, °C;
int
t - 70 %xe, uro ¥ B 5.1.1, °C.

ext



5.2 MapameTpbl BHyTpEeHHEN cpeabl

MapameTpbl BO3gyxa BHYTPM XUIbIX U OOLWLECTBEHHbIX 34aHUA U3 YyCNoBUSA KOMGOPTHOCTW crnegyeT onpenensiTb
cornacHo Ttabnuue 1 - Ang XonoAgHoro nepuoga roga, u Tadbnuue 2 - Ang Tennoro nepuoga roga. lNapameTpbl Bo3gyxa
BHYTPM 30aHUMN NPOM3BOACTBEHHOIO HasHayeHust cnegyeT npuHuMaTtb cornacHo [FOCT 12.1.005 wn Hopmam
NPOEKTUPOBaHNS COOTBETCTBYHOLLUX 30aHUIN N COOPY>KEHWNA.

5.2.1 PacyeTHaa oTHOcuTesNbHasA BAAXHOCTb BO34yXa BHYTPU XUMbIX 1 OOLLECTBEHHbIX 30aHUN OOMKHA ObiTh
He Bblle 3Ha4YeHu, NpuBeAeHHbIX B rpade 4 1abnuu 1 1 2: BHyTPU 34aHMI NPOM3BOACTBEHHOIO HasHadeHust - no FOCT
12.1.005 1 Hopmam NPOEKTUPOBaAHUS COOTBETCTBYIOLLMX 34aHUIA U COOPYXKEHMNN.

ObecneyeHHOCTb YCMOBUI 3KCMyaTauum orpaxkaatrowmx KOHCTPYKLMI crneqyeT ycTaHaBnmMBaTb B 3aBUCMMOCTH OT
BMaXXHOCTHOIO peXmMMa NoMeLLEeHUI U 30H BNaXXHOCTW cneayowmm obpasom:

- OnpeenstoT No KapTe 30HY BNAXXHOCTU (BnaxHas, HopMarnbHasi, cyxas) cornacHo npunoxenuto B CHull 23-02;
npu 9TOM B CryYae nonagaHus NyHKTa Ha rpaHnLy 30H BMaXXHOCTW crieayeT BblbupaTtb 6onee BNaXKHYIo 30HY;

- onpegensT BNaXHOCTHBIA PEXUM NMOMELLEHNIA (CYXOW, HOPMarbHbIA, BAAXHbIN UM MOKPbIA) B 3aBUCMMOCTU OT
pac4yeTHON OTHOCUTENBHOW BNAXXHOCTN 1 TEMMNepaTypbl BHYyTPEHHETO BO34yXa B COOTBETCTBUM ¢ Tabnuuen 1 CHull 23-02;

- ycTaHaBnvBatT cornacHo Tabnuue 2 CHull 23-02 ycnosus akcnnyatauum orpaxgaroLwmx KOHCTPYKUMI (A unu
B) B 3aBMCMMOCTM OT BIIAXXKHOCTHOMO PEXUMa MOMELLEHUIN N 30H BIIAXKHOCTMW.

5.2.2 PacyeTHas TemnepaTtypa BO3gyxa BHYTPU XUMbiX U 0OLWECTBEHHbIX 34aHui t_int ans xonogHoro nepuoga
roga OOrmkHa OblTb HE HMXE MMHMMAarnbHbLIX 3HAYEHUI ONTUMAarbHbIX TEMMepaTyp, NPUBEAEHHbIX B Tabnuue 1 cornacHo
FOCT 30494 n CanlluH 2.1.2.1002. [Ina ocTanbHbIX 34aHWI, HE yKa3aHHbIX B Tabnuue 1, napaMmeTpbl Bo3gyxa crieqyet
NPMHUMATbL MO MWHMMAIbHbLIM 3HadyeHusM onTumanbHon Temnepatypbl no FOCT 30494, TOCT 12.1.005 n Hopmam
NMPOEKTMPOBaHNA COOTBETCTBYIOLUMX 3a4aHUN. PacyeTHaa TemnepaTtypa Bo3ayxa BHYTpy 34aHus t_int gna tennoro nepuoga
roga gosmkHa ObITb He Bbille A0MYCTUMbIX 3HAYEHWUI, NpuBeaeHHbIX B Tabnuue 2 cornacHo FOCT 30494,

5.2.3 TemnepaTypa BHYTPEHHMUX MOBEPXHOCTEWN HAPYXHbIX OrPaxAeHUn 3gaHus, rae MMEerTCH TennonpoBOAHbIe
BKIIOYEHUST (OMadparMbl, CKBO3HbIE BKIMIOYEHUS LEMEHTHO-NMECYaHoro pacteopa unm OeToHa, MeXnaHerbHble CThIKY,
XKeCTKne coeanHeHust N rmbkme CBA3M B MHOTOCIOMHBLIX MaHEenNsiX, OKOHHble 0bpamneHusa u T.4.), B yrnax U Ha OKOHHbIX
OTKOCax He JOIpKHa ObITb HUKE, YeM TemnepaTtypa TOYKM pocCkl BO3Ayxa BHYTpW 3gaHus t_d (tabnmua 3) npu pacyeTHON
OTHOCUTENbLHON BriaxHOCTU u_int 1 pacyeTHom Temnepatype t_int BHyTpeHHero Bosgyxa (Tabnuua 1). OAns Xunbix u
006LeCTBEHHbIX 34aHMM TemnepaTtypa Todku pockl t_d npvBedeHa B Tabnuue 3 npu COOTBETCTBYHOLLUMX MWHUMAIbHbIX
TemnepaTypax U1 OTHOCUTENBHOMW BNIAXXHOCTU, NPUBEAEHHbIX B Tabnuue 1.

Tabnuua 1 - OnTumanbHasn TemMnepartypa u gonyctumass OoTHOCUTelibHasA BNaXHOCTb BO3A4yXa BHYTPU 34aHuA Ans
XonogHoro nepuoga roga

N Tun 3maHu4a TemMmnepaTtypa BO3OyXa OTHOCHUTEJIbHAA
.o BHYTPM 3maHmMa t_int, BJI&XHOCTb BHYTPU
. °C smanms ¢u_int, %,

He OoJee

1 | Xnujwe 20 - 22 55
2 |TIOMUKIMHUKM U JieyeOHbe 21 - 22 55
YUpPEeXIeHU s
3 | JOWKOJILHEIE YUPEXIOeHMU 22 - 23 55
[IprMeuanns
1 Onsa 3malHwvi, HEe yKas3aHHEIX B Tabiaule, TeMnepaTypy Bo3myxa t_int,

OTHOCMTEJIEHYK BJIQXHOCTE BO3HOyxa Ou int BHYTPM 3ImaHMii ¥ COOTBETCTBYKIYWO
VIM TEeMIepaTypy TOUKM POCH CJeOyeT MNPMHMMAThL corjyacHo T'OCT 30494 u
HOPMaM MNPOEKTUPOBAHMS COOTBETCTBYOIMX BOAHUMN.

2 [lapamMeTpH MUKPOKJIMMAaTa Creumralb HEX oBmeoBbpazoBaTesbHEX
WKOJI-MHTEPHATOB, MNETCKUX IOWKOJbHEX U 03I0POBUTEIbHBIX yUpexmeHuin
crenyeT MNPUHYMMATLE B COOTBETCTBUM C OEUCTBYOIMMM CAHUTAPHBMM OpaBUIIaMU U
HOpMaMM MUHMCTEPCTBA 3IPAaBOOXPAHEHMUI.

Ta6bnuua 2 - flonycTuMble TeMnepaTypa U OTHOCUTeNbHasA BNaXHOCTb BO3AyxXa BHYTPU 30aHUA ANs TEnnoro
nepuopaa roga

N Tun 370aHuU4 TeMmnepaTypa OTHOCUTeJIbHAaL
.1 BO3OyXa BHYTPU BJI&XHOCTL BHYTPU
. 3manmus t_int, °C 3manmus ¢ou_int, %, He
Boree
1 | Xwujwe 24 - 28 60
2 |TIONMUKIMHUKY U JieuyeOHEe 24 - 28 60
YUpPEeXOeHU s




3 | JOmWKOJILHEIE YUPEXIOeHMS 24 - 28 60

Tabnuua 3 - TemnepaTypa TOYKU POCHbI BO3AayXa BHYTpPU 34aHUA AndA XonogHoOro nepuoaga roga

N Tun 3pmaHusa Temneparypa TOUKMU
o.m poce t_d, °C
1 |XwuJjble, WKOJIbHEHE M IOpyI'ue OODIWEeCTBEHHEE 3IOaHUA 10,7

(kpoMe NpMBENEHHEX B 2 U 3)

2 |TIOMUKIMHUKM U JieyeOHble yupexIeHMUS 11,6

3 |JoWKOJIbHEIE YyUPEeXIeHUSI 12,6

5.3 XapaKkTepuCTUKM CTPOUTENIbHbIX MaTepuarioB U KOHCTPYKLUNA

5.3.1 TMpun NpoeKkTUpOoBaHWM Tenno3aliuTbl WCMOMb3YKT Creaylwme pacyeTHble MoKasaTenn CTPOUTENbHbIX
MaTepuanoB M KOHCTPYKUMA (MO mpunoxeHuro [0 ANs yCrnoBuid SKchnyaTauum orpaxaarolmx KOHCTpykumn A wnm b
cornacHo CHwll 23-02):

- pacyeTHbIV K0achdULMEHT TennonpoBogHoCcTn nambaa, B1/(m x °C);

- K03hPMUMEHT TennoycBoeHus (Npu nepuoge 24 4) s, B1/(m2 x °C);

- yaenbHasa TemnJ1IoeMKocThb (B cyxoM cocTtosHum) ¢_0, kx/(kr x °C);

- KO3hPULMEHT NapONPOHNLLAEMOCTU MIO, MI/(M X 4 X Ma), unn conpoTMBNeEHNe NaponpoHuLaHnio R_vr, M2 X 4 x

Ma/wr;

- TepMUYECKOe CONpoTMBIEHNe BO3AYLLIHbIX npocroek R_a. |, m2 x °C/Br;

- cepTdULMPOBAHHbIE 3HAYeHUS MPUMBEAEHHOrO COMPOTMBIIEHWS Tennonepegadye OKOH, BankoHHbIX ABepen,
¢oHapen R(r)_oF, m2 x °C/Br;

- cepTuuMuMpOoBaHHblE 3Ha4YeHUs KOIPMPUUMEHTOB 3aTEHEHUS HEenpo3payHbiMM  dMeMeHTamMn Tay MU
OTHOCUTENBLHOMO NPOMYCKaHNS COMTHEYHOW paguaumm OKoH k;

- conpoTuBneHne BO3gyxonpoHuuanuio R_a, M2 x u x Ma/kr, unn ero ceptudnUMpoBaHHble 3HaYeHUs, M2 X Y/kr,
ANst OKOH U BankoHHbIX ABepen;

- KO3 PULUNEHT NOrMOLLEHNS CONIHEYHOW paanaummn NOBEPXHOCTbIO OrpaxaeHus po_s;

- KO3(PPULNEHT TEMMOBOrO M3MNyYeHUSA NOBEPXHOCTM (TEMMOBAaA 3MUCCUS) SMCUIOH.

MpumeyaHune - [lonyckaeTcs pacyeTHble TennoTexHU4Yeckne nokasatenu 3PdEKTUBHbBIX TENIoU30NALMOHHbLIX
maTepvanoB (MMHEPanoBaTHbIX, CTEKNOBOSIOKHUCTbIX W MNOMMMEPHbIX), a Takke MaTepuanoB, He MpuBeAEeHHbIX B
npunoxeHuu [, NnpvHYMaTb COMMacHO TenfoTEXHWYECKMM MCNbITaHWSAM NO MeToauke npunoxeHusa E, npoBedeHHbIM
aKKkpeauTOBaHHbIMW UCMbITaTeNbHbIMKU NabopaTopusmu.

5.3.2 PekomeHgaumm no BbI6opy adheKTUBHBIX TENNOM30NALMOHHBIX MaTepranoB NpueeaeHsl B npunoxeHum XK.

5.4 OnpepgeneHue oTannMBaeMbIX nnowaaen u o6 LEeMoOB 34aHUN

5.4.1 Otannueaemyio nnowaab 30aHua crneayet onpefensaTtb Kak nnowaab 3Taxen (B TOM YMcne u MaHcapaHoro,
OTannMBaemoro LIOKOMbHOro U MOABanbHOro) 3faHus, naMepsieMyo B npefenax BHYTPEHHUX MOBEPXHOCTEN HapyXHbIX
CTEeH, BKIMYasa nnowiaab, 3aHMMaemMyto neperopogkamMmm 1 BHyTPEHHUMM cTeHaMu. [1pu 3ToM nnowazb NeCTHUYHbIX KIeToK
N NUPTOBBLIX LWIAXT BKNIOYAETCS B NMoLLaab aTaxa.

B oTannuBaemyw nnowaab 34aHUA He BKAYAKTCA Mnowagu TenbiX YepAakoB U NoABasioB,
HeoTannMBaemMbIX TEXHUYECKMX dTaen, nogBana (MOoAnoribs), XONOAHbIX HEOTanMBaeMbIX BepaHg, HeoTanmMBaeMblX
NECTHUYHbIX KIETOK, @ Takke XONI0OHOro Yepaaka UM ero 4actu, He 3aHATOW Nnog MaHcapay.

5.4.2 Tpu onpefeneHun nnowiagM MaHCap4HOro 3Taxa YyuTbiBaeTca nowadb C BbICOTOWM OO HaKMOHHOro
notonka 1,2 m npu HakroHe 30° K ropu3oHTy; 0,8 M - npu 45° - 60°; npn 60° 1 Bonee - Nnowaab 3mMepseTcsa 40 NMHTyca.

5.4.3 Mnowagb XWUMbIX MOMELLEHUN 34aHUS MOACYHMTBIBAETCA Kak CymMMa Mrowafden Bcex O6LWMX KoMHaT
(roCTMHbIX) 1 cnaneH.

5.4.4 OtannuBaemMbii_0b6bLeM 3[aHUs OnpedensieTcs Kak npou3BedeHWe oTannMBaemMor nnowiaam ataxa Ha
BHYTPEHHIOIO BbICOTY, U3MEPSEMYIO OT MOBEPXHOCTU MNoOfa NePBOro aTaxa A0 NOBEPXHOCTU NOTOSKa NOCNeAHEro ataxa.

Mpu cnoxHbix dopMax BHYTPeHHero obbema 34aHuWs OoTanfMBaeMbll 0ObeM onpefensieTcs Kak ob0bem
NPOCTPaHCTBa, OrpaHUYEHHOro BHYTPEHHUMU NOBEPXHOCTAMWU HaPYXHbIX OrpaxAeHuUn (CTeH, MOKPbITUS UNU YyepaavyHoro
NepeKkpbITUS, LLOKONBHOIO NEPEKPLITUS).

Ona onpepeneHnss obbema BoO3Qyxa, 3anonHAKLWEro 34aHve, OTannuBaembli O0BbeM yMHOXaeTcs Ha
KoagppuumeHT 0,85.

5.4.5 MNnowaab HapyXHbIX OrpaXxgarLmx KOHCTPYKLMIA ONpeaensieTcs No BHYTPEHHUM pa3mepam 3aaHus. Obuasn
nrnowane HapyXHbIX CTEH (C Y4€TOM OKOHHbIX M [BEpHbIX MPOEMOB) OMpedenseTcs Kak npou3BedeHue nepvMeTpa
HapyXHbIX CTEH MO BHYTPEHHEW MOBEPXHOCTM Ha BHYTPEHHIO BbLICOTY 34aHus, U3MepsemMylo OT MOBEepPXHOCTM nona
nepBOro aTaxa 40 MOBEPXHOCTU MOTOJIKa MOCMNEeAHEero ataxa C y4eToM Mrowann OKOHHbIX U ABEPHbIX OTKOCOB rnybuHON




OT BHYTPEHHEN MOBEPXHOCTU CTEHbI 40 BHYTPEHHEN MOBEPXHOCTV OKOHHOTO UM ABepHoro Groka. CymmapHas nnowanb
OKOH onpeaenseTcsa nNo pasmepam NpoemMoB B cBeTy. [nowaab HapyKHbIX CTeH (Hemnpo3payqHoi YacTu) onpeaenseTcsa Kak
pa3HOCTb 06LLEel NNoLaan Hapy>XHbIX CTEH U NOLWAAN OKOH U HapyXHbIX ABEPEN.

5.4.6 Mnowaab ropu3oHTarnbHbIX HaPYXHbIX OrpaXxaeHWid (NMOKPbITUSA, YepAadYHOro M LIOKONbHOMO NEepeKpbITUS)
onpeaenseTcs Kak nnolaab ataxa 3aaHus (B npeaenax BHyTPEHHMX NMOBEPXHOCTEN HAPYXKHBIX CTEH).

MpV HAKMNOHHBLIX MOBEPXHOCTAX MOTOMKOB MOCMedHero aTtaxa Mnowaab MOKPbITUS, YepaadyHoro nepekpbiTvs
onpeaensieTcs kak nrowanb BHyTPeHHeh NoBepXHOCTM NOToJIKa.

6 MpuHUKMNbI onpeAeneHUsi HOPMUPYEMOTO YPOBHS TEMJIOBOW 3aLMUThI

6.1 OcHoBHOM 3agavenn CHwull 23-02 aensieTca obecneveHne NPOEKTMPOBAHWS TEMNOBOW 3aliUTbl 34aHWIA Npu
3afjlaHHOM pacxofe TennoBOM 3HepruM Ha noaaepxaHue YCTAHOBMEHHbIX NapamMeTpoB MWUKpPOKNUMaTa UX MOMELLEeHWUN.
Mpun 3TOM B 30aHnM Takke OOJMKHbI obecrnevmBaTbCs CaHUTapHO-TUIMEHNYECKME YCIOBUS.

6.2 B CHwuI 23-02 ycTtaHoBMEHbI Tpu 06513aTeNbHbIX B3aMMHO YBSI3aHHbIX HOPMUPYEMbIX NoKasaTerss No TENSI0BON
3aluTe 34aHnsi, OCHOBaHHbIX Ha:

"a" - HOpMUMpYeMbIX 3HaYeHWsIX COMPOTUBMEHWUS Tenmnonepenadve Ans OTAENbHbIX OrpaxAaroLimMxX KOHCTPYKL MM
TENNoBOW 3aLunThl 34aHNs;

"6" - HOpMUPYEMBIX BENMYMHAX TEMMepaTypHOro nepenaga Mexay TemnepatypaMmy BHYTPEHHEro Bo3gyxa M Ha
MOBEPXHOCTM OrpaxaatoLlern KOHCTPYKUUM U TemnepaTypon Ha BHYTPEHHEN MOBEPXHOCTU OrpaxaaroLllend KOHCTPYKLMU
BblLLE TEMMepaTypbl TOYKN POCHI;

"B" HOpMMPYEMOM yAerbHOM MoKasaTene pacxofja TennoBoW 3HeprMM Ha OoTOoMfeHue, MOo3BOoMsoLEeM
BapbMpoBaTb BENIMYMHAMYW TEMNNO3ALUUTHBLIX CBOWCTB OPaXKAaOLLMX KOHCTPYKLUMIA C y4eTOM Bblbopa cuctem noaaepkaHus
HOpMUPYEMbIX NapameTpoB MUKpoKNumaTa.

TpeboBaHusa CHul 23-02 6yayT BbINOMHEHbI, ECNM NPU NPOEKTUPOBAHMM XUIMbIX 1 00LWECTBEHHLIX 30aHun OyayT
cobntogeHbl TpeboBaHus nokasartenen rpynn "a" u "6" nnbo "6" n "B", n Ana 3gaHuin Npou3BOACTBEHHOIO Ha3HAYeHUs -
nokasatenew rpynn "a" u "6". Bbibop nokasaTenew, No KOTOpbiM OydeT BECTUCb MNPOEKTUPOBaHWE, OTHOCMTCH K
KOMMETEHLMN NPOEKTHON OpraHuM3auuu unu 3akasyuka. Metogbl U NyTU OOCTMXKEHMSI 3TUX HOPMUPYEMbIX NMOKasaTenen
BbIOMpPAKOTCA NpY NPOEKTUPOBAHUN.

TpeboBaHuaAm nokasaTenen "6" OOMKHbI OTBeYaTb BCEe BuAbl OrpaxaarLmMx KOHCTPyKuun: obecneuvvBatb
KOMpOpTHbIE ycrnoBus npebbiBaHUSA 4YenoBeKka WM NpedoTBpallaTbh MOBEPXHOCTU BHYTPU MOMELLEHWUS OT YBMaXHEHMUs,
HaMOKaHMWS U NOSIBIIEHUS MIECEHN.

6.3 Mo nokasaTenam "B" NPOEKTMPOBaHME 30aHUIN OCYLLECTBSAETCS NYyTEM ONpeaeneHns KOMMNIEeKCHON BENNYUHDBI
aHeprocbepexeHnss OT MCMOMb30BaHUS APXUTEKTYPHbIX, CTPOUTESbHbIX, TEMIIOTEXHUYECKUX WU WHXEHEPHbIX PEeLUEHWUN,
HanpaBfeHHbIX Ha SKOHOMMIO SHEPreTUYECKMX PEeCYpCoB, M MO3TOMY BO3MOXHO MpU HEOOXOAWMOCTM B KaXAOM
KOHKPETHOM Cry4ae yCTaHOBUTb MeHbLUME, YeM MO nokasaTtensam "a", HopMupyemble CONPOTUBREHMS Tennonepegadve Ans
OTAEenNbHbIX BUAOB OrpaxgatwolmMx KOHCTPYKUMKW, Hanpumep, Ang CTeH (HO He HWKe MUHUMAaIbHbIX BEerUYUH,
ycTaHoBneHHbIX B 5.13 CHul 23-02).

6.4 B npouecce npoeKkTMpoBaHus 34aHuNs onpegensieTcs pacyeTHbIN nokasaTenb yO4enbHOro pacxoga TennoBon
3HEpPruu, KOTOPbIV 3aBUCUT OT TEMO3ALLMTHBIX CBONCTB OrpaXKaatoLmnX KOHCTPYKLMIA, OO bEMHO-NNTAaHNPOBOYHbLIX PELLIEHW
3[4aHus, TENnOBbIAENEHUA U KOMMYECTBa COSIHEYHOW 3HEprum, NocTynawLlmMx B MOMELLeHMs 3aaHusi, 3GdEKTUBHOCTH
WHXXEHEPHbIX CUCTEM Noaaep>KaHnsa TpebyemMoro MMKpOoKNMMaTa NnoMeLLEHNA 1 CUCTEM TeNNoCHabXeHUsA. STOT pacyeTHbIN
nokasaTenb He JOMKEH NpeBbillaTh HOPMUPYEMbIN NOKa3aTeNb.

6.5 MNpoekTnpoBaHue No nokasatensam "B" AaeT cregylowime npenmyLLecTsa:

- oTnagaeT HeobXoAMMOCTb AN OTAEMbHBLIX 3MIEMEHTOB OrpaXKAalLUMX KOHCTPYKUMIA LOCTUXKEHMS 3adaHHbIX
Tabnuuen 4 CHul 23-02 HopMUpyeMbIX 3Ha4YEeHWUI CONPOTUBIEHMS TENNonepeaaye;

- obecneumBaeTcsa aHeprocbeperarownn acheKT 3a cHET KOMMIIEKCHOMO MPOEKTMPOBAHNSA TENNO3aLNTLI 30aHNS 1
yyeTa 3pheKTUBHOCTM CUCTEM TEMMOCHAOXEHWS;

- BonbLuyto cBoboay BbIOOpPA MPOEKTHBIX PELLUEHUA NPU MPOEKTUPOBAHMWM.

6.6 Cxema npoeKkTMpoBaHWSA TennoBoWn 3awmuTtbl 3gaHun cornacHo CHull 23-02 npeacraBneHa Ha pucyHke 1.
Bbibop TennosawMTHbIX CBOWCTB OrpaKgatolMx KOHCTPYKUWA crnegyeT BbIMOMHATL B MPUBEOEHHOW  HMDKE
nocnenoBaTenbHOCTU:

- BbIOMpalOT HapyxHble KnuMmaTtudeckue napameTpbl cornacHo CHull 23-01 n paccumTbiBalOT rpagyco-CyTKU
OTONMUTENLHOro Nepuoaa;

- BbIOMpalOT MMHMMAarbHbIE 3HAYEHUS OMTMMaribHbIX MapamMeTpoB MUKPOKNIUMATa BHYTPWU 34aHUSA COrMacHoO
HasHauyeHuto 3aaHua no TOCT 30494, CanllvH 2.1.2.1002 n NOCT 12.1.005. YcTtaHaBnuBatoT yCroBUSA 3KCnyaTauuu
orpaxgatoLmnx KOHCTpykunin A nnn b;

- paspabaTtbiBaloT 06bEMHO-MNAHNPOBOYHOE PELLEHNE 3[0AaHNS, PACCHUTLIBAIOT NOKa3aTesb KOMMAKTHOCTU 3aHWI
k(des)_e u cpaBHMBalOT €ro C HOpMMpyeMbIM 3HadeHueM. Ecnu pacyeTHoe 3HauyeHne Oosblle HOPMUPYEMOro, TO
peKoMeHAYeTCst UBMEHUTb 0OBEMHO-MNAHUPOBOYHOE pPELLEHNE C LIENbo JOCTUXKEHUS HOPMUPYEMOTO 3HAYEHNS;

- BblOupatoT TpeboBaHus nokasartenen "a" nnm "B".

Mo noka3atensam "a"

6.7 BbiOop TennosawuTHbIX CBOWCTB OrpaXZalLlMx KOHCTPYKUWMA COrMacHO HOPMMPYEMBIM 3HAYEHUSM ee
3NeMEeHTOB BbIMOMHAIOT B HUXENpUBeAeHHOW nocreaoBaTenbHOCTU:

- onpefenalT HOpMUpYeMble 3HaYeHUs COMPOTUMBIIEHUW Tennonepepade R_req orpaxnarolmx KOHCTPYKLMN
(HapyXXHbIX CTEH, MOKPbITUIA, YepAayHbIX N LIOKOMbHbIX MEPEKPbITUIA, OKOH U (DOHApEWn, HapyXHbIX ABEepen n BOPOT) Mo
rpagyco-cyTkaMm OTOMUTENbHOrO nepuoaa; NpoBepsaT Ha JONYCTMMYI0 BEMUYUHY pacydeTHOro TemnepaTypHOro nepenaga
HenbTtat n;

- paccuuTbiBalOT JHepreTudeckme napameTpbl ANs 3HEpPreTMYecKoro nacnopta, OAHAKO BENUYMHY YAenbHOro
pacxofa TennoBOW 3HEPrum He KOHTPONMUPYIOT.



Mo nokasaTtensim "B"

6.8 Bblbop TennosawmTHLIX CBOWCTB OrpaXkaatoLlmMx KOHCTPYKLMIA HA OCHOBE HOPMMPYEMOTO yAEerbHOro pacxoga
TENroBOW 3HEPTNM Ha OTONJIEHVE 34aHMS BbIMOJHAOT B CrieAyowen nocrnegoBaTenbHOCTH:

- onpefensiloT B KayecTBe MepBOro npubnmxeHUs Mo3fieMeHTHble HOPMbl MO COMPOTUBIEHUIO Tennonepegave
R_req orpaxgatoLmx KOHCTPYKUMI (HApYXHbIX CTEH, MOKPbITUA, YepAaqHbIX U LOKOSbHbLIX NEPEKPLITUA, OKOH 1 hoHapewn,
HapyXHbIX ABEPEV 1 BOPOT) B 3aBUCMMOCTM OT rpagyco-CyTOK OTOMMTENBHOMO Neproaa;

- HasHavalT Tpebyembin BosayxoobmeH cornacHo CHull 31-01, CHulM 31-02 n CHwul 2.08.02 1 onpegensioT
ObITOBbIE TENNOBLIAENEHWS;

- HazHavatoT knacc 3aaHus (A, B unu C) no aHepreTmyeckon adhekTMBHOCTU 1 B cryvae Bbibopa knacca A nnm B
yCTaHaBMNMBAIOT NPOLEHT CHKEHNS HOPMUPYEMbIX YAENbHbLIX PacxodoB B Npedenax HopMnpyeMblX BENNYNUH OTKIIOHEHWI;

- onpegensiT HOPMUPYEMOE 3HaYeHMe yaenbHOro pacxoa TEennoBOW SHEPrMM Ha oTonneHue 3gaHus q(req) _h B
3aBMCMMOCTM OT Kracca 3[aHusi, ero tuna n 3TaxHOCTU U KOPPEKTUPYIOT 3TO 3HAYeHVe B Criydae HasHayeHus knacca A
unn B 1 nogknmwdeHuss 30aHUS K OeuUeHTpanu3oBaHHOW CUCTEMEe  TemnocHabXeHus wnM  cTauMoHapHOMY
3MNEKTPOOTOMMEHUIO;

- paccuuTbIBalOT ygenbHbIM _pacxon TEenJoOBOM 3HEPruu Ha OTOomnJieHWe 3OaHus 3a OTOMUTENbHbIA Nepuopn
g(des)_h, 3anonHsAT 3HepreTMyeckuin nacnoptT M CPaBHMBAKT €ro C HOpMUpyeMbiM 3HayveHueM q(req)_h. Pacuet
3aKaH4MBaloT B Cly4ae, eCnv pacyeTHOe 3HaYeHNe He MPeBbILLAeT HOPMUPYEMOE.

Ecnu pacdeTtHoe 3HadeHue g(des)_h meHblle Hopmupyemoro 3HauyeHus q(req)_h, To ocyuwiecTBnsoT nepebop
crneayLmnx BapnaHToB € TeM, YTODObl pacHeTHOE 3HaYeHWe He NPeBbILLAano HOPMUpPyemoe:

- NMOHMXEHNEM MO CPABHEHMIO C HOPMUPYEMBIMWN 3HAYEHUSIMU YPOBHS TeNno3awuTbl Ans OTAENbHbIX OrpaxaeHun
3[aHus, B NEPBYIO ovepeb ANs CTEH;

- U3MeHeHnem 06 bEeMHO-NNaHMPOBOYHOIO peLleHns 3aaHuns (pasmepos, POpMbI Y KOMIOHOBKN U3 CEKUMI);
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Pucynor 1 — CxeMma NpOSKTIPOBAHIS TEIUIOBOM 3aLUMThI 3HAHMI

"Puc. 1. Cxema NnpoekTMpoBaH1s TEMSIOBON 3aLLMTbI 3gaHNR"

- Bblbopom OGonee 9PPEKTUBHBIX CUCTEM TENNOCHAOXEHUS, OTOMMEHUS W BEHTUNAUUMM U CMOCOBOB MX
perynMpoBaHusi;

- KOMOUHMPOBaAHUEM MpeablayLLMX BAPUAHTOB.

B pesynbTate nepebopa BapuaHTOB OMpedensitoT HOBble 3HAYEHUS HOPMUPYEMbBIX COMPOTUBIEHWUIA
Tennonepegade R_req orpaxgarowmnx KOHCTPYKUWUIA (HAPYXXHBIX CTEH, MOKPbLITUM, YepAayHbiX U LOKOSbHbLIX MEPEKPLITUNA,
OKOH, BUTpaxen 1 dhoHapem, Hapy>XHbIX ABEPEV N BOPOT), KOTOPbIE MOTYT OTNNMYaTLCS OT BblGpaHHbIX B KAYeCTBE NepBOro
NPMONMKEHUS Kak B MEHbLLYIO, TaK U B BONbLUYI0 CTOPOHY. OTO 3HAYEHUE HE OOMMKHO ObITb HUXKE MUHMMANbHBLIX BENTUYMH,
yKka3saHHbIx B 5.13 CHul1 23-02.

[MpoBepsoT Ha AONYCTMMYIO BEMNMYMHY pacyeTHOro TemnepaTypHoro nepenaga Oensta t_n.

6.9 PaccuuTbiBalOT TEMMO3HEPreTMYECKME MapameTpbl COrfacHoO pasgeny 7 W 3anofHAT 3HepreTMyYeckun
nacnopT cornacHo pasgeny 18 Hactoswero Ceoza npaswsl.

7 TennoaHepreTnyeckue napameTpbl

7.1 TennosHepreTnyeckne napamMmeTpbl cnegyeT onpeaensTb He3aBUCUMO OT BbiGopa rpynn nokasatenen "a" unm
IIBII (Q).



7.2 OCHOBHbIMM MapamMeTpaMu, XapakTepU3YKLLMMN Pacxod TEMfOBOW 3HEPrMy 3A4aHUSA Ha HyXAbl OTOMMEHMUS,
SBNSAIOTCA NpUBEAEHHbIN Ko3dhdULIMEHT Tennonepeaayuun Yepes HapykHble orpaxgeHus 3ganusa K(tr) m, Bt/(m2 x °C),
N ycnoBHbIn ko3adduumeHT Tennonepegayum K(inf) m, B1/(m2 x °C), yuuTbiBaOWUN TENSONOTEPU 3a CHET MHPUIbTPALUN
N BeHTUNSAUMK. MNMpuBeaeHHbIN KO3 MMUMEHT Tennonepeaayn 3gaHus hopMmpyeTcsl TenNo3alMTHEIMM CBOMCTBaMU BCEX
3aneMeHTOB O00O0MOYKM 3h4aHUs, BKMOYas BCE BUAbl TEMNOTEXHUYECKUX HEOLHOPOAHOCTEN, COo34aBaeMblxX Mpu
NMPOEKTUPOBAHNM  OrpaxgatolnMx KOHCTPYKUMA U (DOPMUPOBaHUN OBGBLEMHO-NNAHNPOBOYHOIO  peLleHnss  34aHus.
Heobxogumbli BO3gyxooOMeH B 3gaHunM obecnevmBaeTcs CTENEHbIO repMETUYHOCTU OrpaXaatoLmnX KOHCTPYKUUIA 30aHus,
NMPUTOYHBIMU OTBEPCTUSIMU B OrpaxgatoLnx KOHCTPYKUNAX 30aHNS, CUCTEMOW BbITSXKHBIX YCTPOWCTB Y NPEAYCMOTPEHHBIMU
B HEOOXOOMMBIX Cy4asx CUCTEMaMU MEXaHUYECKOW BEHTUNALMM.

7.3 Mpu onpegenennn q(req)_h n ydyete BMAaa CUCTEMbI TEMIOCHAOXEHUS, K KOTOPOW MOAKIOYEHO 34aHue,
onpeaensioT KO3MOUUNEHT aHEpreTu4eckon apdPEKTUBHOCTU IMNCUINOH CUCTEM OTOMMEHUS U TENJIOCHAOXEHUS COrnacHo
5.12 CHuI1 23-02 n 7.4 HacToswero CBoaa npasun.

7.4 PacyeTHbIi KOI(PUUNEHT SHEepreTmyeckon aPGeKTMBHOCTM CUCTEM OTOMMNEHUS W LIEHTPanM3oBaHHOMO
TennocHabxeHusa 3aaHns ancunoH(des) o onpegensieTcs no oopmyne

des
BIICUIIOH = (XM BIOCUJIOH ) (XM DICUIJIOH ) (XM BICUIJIOH ) (XU BICUJIOH ), (4)
o 1 1 2 2 3 3 4 4
Tne xXu - pacyeTHEM KO3QOMULUMEHT TenJjoloTepb B CHUCTEeMax OTOIJIEHUS
1 30aHUS;
SICUJIOH - PaCYeTHBM KO3QOMUMEHT 3bdexTUBHOCTHU peryamMpoBaHmusa B
1 cumcTeMax OTOIJIEHMS 3IaHUSA;
XU - pacuyeTHEM KO3QOUIUMEHT TelJIONOTepb pacClpelelIMTEeJIbHEIX CeTeln
2 1 ODOpPyHOBaHMSA TEIJIOBHIX (LEHTPAJIbHBIX M MHAOMBUIYAJIBHEIX) U
pacrnpenennuTeNIbHEX [IYHKTOB;
BICUJIOH — pacCyeTHHM’ xKoabduLMeHT 3bdexTUBHOCTHU peryamMpoBaHmnsa
2 00OpyIOBaHMUS TEIJIOBHX (LEeHTPAaJIbHEX U VHOVBUAOYAJIbHBEIX) U
pacrnpenennuTeNbHEX [IYHKTOB;
XU - pacuyeTHEM KO3QOUIMEHT TeNnJIONOoTepb MaIrMCTPAaJIbHBIX TEIJIOBEIX
3 ceTey u OOOPYyIOBaHMS CUCTEMEl TeIJIOCHAaOXeHMS OT MUCTOUHMUKA
TEeNnJIOCHAaOXeHMA IO TEeIJIOBOI'O WM pPaCIpenNesIMTeJIbHOT'O NYyHKTa;
BICUJIOH — pPaCyeTHHM xKoabduLMeHT 3bdexTUBHOCTHU peryamMpoBaHmnsa
3 obopynoBaHUA CUCTEMEL TelJIOCHaOXeHNU oT MCTOUYHMKA
TEeNJIOCHaOXeHMA IO TEeNJIOBOT'O MM pPaCIpenNesIMTeJIbHOTO NYyHKTa;
XU - pacuyeTHElM KO3QOMULUMEHT TenjonoTepb OOOPyIOBaHMS MCTOUHMUKA
4 TerJjioCHabXxeHus ;
BICUJIOH — pPacCyeTHHM’ xKoabduLMeHT 3bdexTUBHOCTHU peryamMpoBaHmnsa

4 OGOpyHOBaHMF.[ MCTOUHMKA TEeIJIOCHADOXeHMS .

PacuyeTHbIn  kO3(PPULNMEHT 3HepreTU4eckon 3PGPEKTUBHOCTU CUCTEM OTOMMNEHUS U AeueHTpPann3oBaHHOMo
(nokBapTMpHOW, WMHAOMBMAYaNbHOW M aBTOHOMHOW CUCTEM) TennocHabXeHus 3aaHus ancurnoH_dec onpegensieTcd no

dopmyne

BIICUJIOH = (XU BHIOCUJIOH ) (XU DICUJIOH ), (5)
des 1 1 4 4
TOoe XM , BOCUJIOH , XM , BHOCMJIIOH - TO %e, 4UTO u B Qopmyrne (4).
1 1 4 4

3HaveHns koacpdpuumeHToB, Bxoaswmx B copmynsi (4) u (5), cnegyet npuHuMaTh ¢ ydetom TpeboBaHun CHull
41-01 » No gaHHbLIM NPOEKTa OCPEAHEHHBIMM 3a OTOMUTENbHbLIA NEPUOA.

lMpn OTCYTCTBUM MPOEKTHbIX AaHHbIX 3HayeHus koadduuueHToB, BxogdAwmx B dopmynbl (4) un (5),
pekomMeHayeTCs NpUHUMaTh CrieayoLwnMu:

3ncuiion = 1 - OpM HaIMUMM aBTOMATHUUECKOI'O PeIlyJIMPOBaHMSA TeMIepaTypr
1 BO3OyXa BHYTPU IOMelle U, BKJIOUA A aBTOMaTUUECKOE
peryamnpoBaHMe IIPMTOKAa )Z8 BBIT AXKM HAPYyXHOT'O BO3OyXay
sncuson_ 1 = 0,9 - mHOpm OTCYTCTBUM aBTOMAaTUUECKOTO

pPeryIMpOBaHMa IIPUTOKA M BHTSXKM HAPYyXHOI'O BO3IOyXa;
XU - IPMHMMAaEeTCS [0 IIaCIOPTHBIM MM IIPOEKTHEM OaHHEIM IJig

4 VMCTOUYHMKA TEIJIOTH;

3ONCUJIOH = 1 - OPM TNOKBAPTUPHOM (MHIOMBUOYAJILEHOM) TernJjioreHeparTope, a
4 TakXe NP aBTOHOMHOM MCTOUHMKE TEIJIOTE M aBTOMATUYECKOM
pa3mesibHOM pPeryJMpOoBaHuM (B TOM dUMcje M nodacamHOM)
OTIIyCKa TEeIJIOTEL HOJIS CUCTEeM OTOIJIeHUsd, BEHTUJIAUUN U



ropadYero BomocHabxeHus; sncmiodH 4 = 0,85 - 0,88 - npum
OTCYTCTBMU BTUX CUCTEM PETYJIMPOBAHUS.

7.5 PacyeTHbIl KOSI(PDULMEHT 3HepreTmdeckon adpcpekTnBHOCTM ancurnoH(des) 0 cuctem oToMneHus U
TennocHabXeHnss 34aHun, UHAMBUAYyanbHbIE TEMNIOBblE MYyHKTbl KOTOPbIX MOAKIIOYAOTCS 4Yepes3 pacnpegenurtenbHble
TENnoBble CETU K NOKarnbHbIM WM LIEHTPanuM3oBaHHbLIM WUCTOYHWKaM TennoTbl, crnegyeT onpefenatb C y4eToM BCeX
KO3(P(PMLIMEHTOB OLIEHKU 3JHepreTudeckon apdekTnBHocTn, Bxogawmx B copmyny (4). lNpu aTOM pekomeHayeTcs
nNpyHMMaTh crneayoLme 3HadeHus KoadhprLMEHTOB:

a) 3Ha4YeHnst KOAPUUMEHTOB X1_1 1 3NCUNOH_1 NPUHMMAIOTCS COrnacHo 7.4;

0) 3HadeHue koadpdmumeHTa xun_2 ans obopynoBaHWUs TEMMOBbLIX MYHKTOB MPUHMMAETCS MO AaHHbIM MpoekTa u
NacnopTHbIX AaHHbIX NCNONb3yeMoro 06opyaoBaHMs U He JOMKHO BbITb Hxke 0,97;

3HaveHue KoadhduumeHTa ancunoH_2 ang obopyaoBaHUs TEMMNOBbLIX NMYHKTOB creayeT NPUHUMAaTb PaBHbIM:

0,98-1,0 - Ansa NOMHOCTLIO AaBTOMATU3MPOBAHHBIX TEMMOBbLIX MYHKTOB C pasdefbHbIMU KOHTYpaMun LIMPKYNaummM Ha
OTOMMEHNE, BEHTUMALUIO N ropsyee BogocHabXeHue, C aBTOHOMHbLIM MoAdepXaHMeM TemnepaTtypbl TENSoHOCUTENS B
3aBMCMMOCTM OT TeMnepaTtypbl HapY)XHOrO BO3dyxa AN CUCTEM OTOMMEHUS WM BEHTUNAUMM, obecneymBaroLLmX
KONMMYeCTBEHHO-Ka4YeCTBEHHOE nodacagHoe perynupoBaHme B 3aBMCMMOCTU OT TenfonoTpebnenns 3aaHus;

He 6onee 0,8 - ANs aBTOMaTU3MPOBAHHBIX TEMSIOBLIX MYHKTOB C 3N1€BAaTOPHBIMY y3namu, paboTatowmmMm TONbKO Mo
rpaduKy Ka4eCcTBEHHOro perynvpoBaHus;

B) 3HadeHue koaduumeHTa xv_3 crnegyet NpuHMMaTb ON8 BHOBb MPOEKTUPYEMbIX MarucTparnbHbIX TEMNoBbIX
ceTen; Ana OEWCTBYIOLUX MarucTpanbHbIX TEMMOBbIX CETEW - PacyeTOM OTHOLUEHUSI KONMYecTBa MNOAMUTKU K oBbemMy
LUUPKYNAUMM B CUCTEME; NPU OTCYTCTBUM JaHHbIX NS MarucTpanbHbIX TEMMOBbLIX CETEN, akcnnyaTupyembix Ao 10 neT, - no
npoekTty, 6onee 10 neT, - 0,9;

3HaveHre KodULMEHTaA 3MNCUNOH_3 ANA MarucTpanbHbiX U pacnpeaenuTenbHbIX TEMNMOBbIX CETen cnenyer
npuHuMmathb paBHbiM 0,88 ¢ TennoBbIMW MyHKTaMW, 0GOPYLOBAHHBIMWU 3N1€BATOPHLIMU Y3riaMu; C TEMNSIOBbIMU MyHKTamu,
060pya0BaHHBIMM HacocaMy CMELUEHUSI C perynMpyemMbiM 35eKTPONPMBOAOM, 3HayeHue KoadduuMeHTa 3ncurimoH_3
JonyckaeTcs npuHUMaTb paBHbIM 1;

r) 3HayeHne koadduumeHTa xvM_4 OANns 4eNCTBYIOLErO LIeHTPanmM3oBaHHOIO Uy NOKarlbHOr0 UCTOYHMKA TENNOThI
cnegyeT NpUMHUMMAaTbL MO 3KCMMyaTauMOHHbIM AAHHbBIM; NPU OTCYTCTBUM 3TUX AAHHbLIX - NPUHUMAIOT MO SKCNEePTHOW OLeHKe
nytem obcrnefoBaHNsA TEXHUYECKOrO COCTOSIHUSA OCHOBHOMO M BCriOMOraTernisHoro o6opyaoBaHus;

4) 3HauyeHvne koaduuneHTa ancunoH_4 cnegyet MNpUHUMAaTb B 3aBUCUMOCTM OT CTeneHu obecneyeHus
KONMMYeCTBEHHO-Ka4YeCTBEHHOrO perynmpoBaHms ob6opyaoBaHMsa LEHTPanM30BaHHOrO UMW NOKanbHOMO MCTOYHUKA TENMOThI
paBHbIM:

1 - npu NONHOM aBTOMaTU3aALMN KOTENBHOW 1 06ecnevYeHnm KoNMYeCTBEHHO-Ka4eCTBEHHOMO PerynMpoBaHms;

He B6onee 0,8 - npu obecneyeHnn TONbKO KAYECTBEHHOIO PErynnpoBaHus.

7.6 Tpu OTCYTCTBUM AaHHbIX O CUCTEMaxX TeMMocHabXeHnst Ko3apUUMEHT 3HepreTnyeckon 3peKTUBHOCTM
NPUHMMAIOT paBHbIM: ancunoH_des = 0,5 - npy NOAKMOYEHUN 34aHMSA K CYLLECTBYHOLLEN CUCTEME LIEHTPanvM30BaHHOIO
TennocHabxeHus; ancunoH_des = 0,85 - npu NOAKNOYEHMUM 30aHUSA K @aBTOHOMHOW KPbILLHOW MM MOOYSbHOM KOTENbHOWN
Ha rase; ancunoH_des = 0,35 - npu cTaunoHapHOM 3MEKTPOOTOMMNeHMM; ancunoH_des - 1 - Nnpy NOAKMIOYEHUN K TeNNOBbIM
HacocaMm C anekTponpusoaoM; ancunoH_des = 0,65 - Npu NOAKNIOYEHNN 30AHNS K MPOYUM CUCTEMAM TENOCHabXeHUS.

7.7 PacyeTHas Benu4yMHa yaoenbHOro pacxoa TEMnoBOM 3HEPTUU HA OTOMIEHNE 34aHUA MOXET ObiTb CHWXKEHA 3a
cyeT:

a) U3MEeHeHUs1 O0OBbEeMHO-MNAHMPOBOYHLIX peLleHuiA, O0b0ecneynBalLMX HaMMEHbLUY Mfowaab HapYyXHbIX
OrpaXK4eHUN, YMEHbLLIEHWST YMCa HAPYXXHbIX YIMOB, YBEMUYEHUS LUMPUHBI 30aHUN, @ Takke UCMONb30BaHMUS OpUeHTaumm u
paunoHanbHON KOMMOHOBKM MHOFOCEKLIMOHHBIX 34aHUI;

0) CHWXeHWs nnowagn CBETOBbIX MPOEMOB XWMbIX 34aHWM A0 MUHMManbHO Heobxogumow no TpeboBaHUSAM
€CTeCTBEHHOW OCBELLEHHOCTY;

B) 6GroKMpoBaHusa 3aaHni ¢ obecneyeHnemM HagexXHoOro NPUMbIKaHUSA COCeOHUX 30aHUN;

r) ycTponcTBa TaMOypHbIX MOMELLEHMI 33 BXOAHLIMU OBEPSAMU;

) BO3MOXHOCTM pasMeLLeHUss 3haHMn C MepuamoHanbHOM unm OnmM3KoW K HeW opueHTauven npoaosfibHOro
dacaga;

€) ncnonb3oBaHus 9PAEKTUBHBIX TEMNMOU3ONALUMOHHBIX MaTepuanoB M pauvoHanbHOro pPacronoXeHus ux B
orpaxgawLlnx  KOHCTPYKUMsX, obecneumBatowlero Gonee  BbICOKYHD  TEMNMOTEXHUYECKYID  OAHOPOAHOCTb U
aKcnnyaTaumoHHY HALEXHOCTb HapYXHbIX OrpaxaeHui, a Takke NoBbILUEHUS CTENEHU YNITOTHEHNUS! CTLIKOB 1 NPUTBOPOB
OTKPbIBAIOLLMXCS S1IEMEHTOB HAPYXKHbIX OrPaXXaEHWI;

X) noBbllweHns 3EKTUBHOCTM aBTOPEryNMPOBaHUA CUCTEM OOecneyYeHns MUKpoKNMmarta, NpPUMEHeHust
3 heKTUBHbBIX BUOOB OTONUTENBbHBIX NPUOOPOB 1 Gonee paunoHanbHOrO NX PaCMONOXEHWS;

n) Bbibopa 6onee achpPEKTUBHBIX CUCTEM TEMIOCHAOXKEHMS;

K) pasMelLleHus OTOMUTENbHbIX NpPMOOPOB, Kak MpaBwWno, MNog CBETONpPOeMaMuM W TENnooTpaXaTernbHON
TENNOU3oNALUN MEXAY HAMN N HAPYXHOW CTEHOWN;

n) yTunusaumm TennoTbl yaansemoro BHyTPEHHEro Bo3ayxa 1 nocTynaroLlen B NoMeLLeHne COrHeYHon pagmaLmu.

7.8 PesynbTaTtbl pacuyeTa TENIOSHEPreTUYEeCKMX napameTpoB 3aHOCAT B 3HEPreTMYeckui macnopTt COrfiacHo
pasgeny 18 HacTosiwero Ceoga npasun.

8 BbIOOP KOHCTPYKTUBHbLIX peLleHU, o6ecneymBaroLMx HeO6XoAMMYO TENNO3alUTy 34aHUN

O6uwasn yactb

8.1 HapyxHble orpaxgaioolme KOHCTPYKUUM [OIMKHbI ObiTb 3anpoeKTUpoBaHbl Takum o06pasom, 4Tobbl uX



npuBeaeHHOE conpoTmBreHne Tennonepenayve R(r)_o 6bi1o He MeHbLLe HOPMUPYEMOro 3HadeHnst R_req, onpegensiemoro
no nokasartensam "a" unu "B" pasgena 6.

8.2 OnpeneneHne HopMUpyeMbix 3HavyeHun cornacHo CHul 23-02 nokaszaHo Ha npuMepe pacyeTa NpuBeaeHHOro
ConpoTuBIEHMS Tennonepegaye acaga Xunoro 3gaHusa B npunoxexHuu K.

8.3 Bbibop TennosalLmMTHbIX CBOWCTB OrpaXKaaroLUmx KOHCTPYKLMIA N0 HOPMUPYEMOMY pacxofy TEMnfoBOn aHeprum
Ha oTtonneHue 3aaHus cornacHo CHulM 23-02 nokasaH B npumepax TennosHepreTMY4eckux pacyeToB YPOBHS TEMNnOBOW
3aWuTbl B npunoxexHuu WU.

8.4 PekoMeHOyeMmble TUMbl TEXHUYECKUX PELLEHUA HapyXHbIX CTeH (C ydyeTom TpebosaHmn 8.11 - 8.17) U OKOH,
YPOBHU MX TEnnosaliuTbl AN OCHOBHbIX CENUTEOHLIX U MPOMBILNEHHbLIX 30H Tepputopun Poccunckon deaepaumm

npvBeaeHsl B Tabnuuax 4 u 5.

Ta6nuua 4 - YpoBHM Tenso3awmnTbl peKOMeHAYEeMbIX Orpa)KaaroLUnX KOHCTPYKLUIM HaPYXKHbIX CTEH



MaTepmall CTEHEL ConporuejieHue Temjuonepenade (R(r) w, M2 x °C/BT) m
obmacts npmmenenus (D d, °C x cyT) IPM KOHCTPYKTUBHOM
PeleHny CTEHH
KOHCTPYKUMOHHBIM | TENJIOMBOJISUMOHHEM |IBYXCJIOMHEIE C |TPEeXCJIOVHEIE c c
HapyXHOM c HEBEHTUIMPY — | BEHTUJIUPYEMOM
TEIJIOM3OJIALM— | TEeNJION30JIa- eMomn BOBIOYIHON
en uuem BOBIYIHOM IPOCJIOMKOM
nocpenmHe IPOCJIOMKOM
Kupnuunas kJjanka |[IeHOnoJIMCTUPOII 5,2/10850 4,3/8300 4,5/8850 4,15/7850
MuHepaJsibHass BaTa 4,7/9430 3,9/7150 4,1/7700 3,75/6700
XesezsobeToH [IeHOTIOJIUC TUPOJI 5,0/10300 3,75/6850 4,0/7430 3,6/6300
(rubkue cBa3U,
MITOHKI) MyHepasibHas BaTa 4,5/8850 3,4/5700 3,6/6300 3,25/5300
KepamsurTobeToH [IeHOTIOJIUC TUPOJI 5,2/10850 4,0/7300 4,2/8000 3,85/7000
(rnbkue cpas3wu,
MITOHKI) MyHepasibHas BaTa 4,7/9430 3,6/6300 3,8/6850 3,45/5850
IlepeBO (Bpyc) [IeHOTIOJIUC TUPOJI 5,7/12280 5,8/12570 - 5,7/12280
MuHepajibHas BaTa 5,2/10850 5,3/11140 - 5,2/10850
Ha nepeBsHHOM [IeHOIOJIUC TUPOJI - 5,8/12570 5,5/11710 5,3/11140
Kapkace cC
TOHKOJIMCTOBBIMMI MuHepasibHas BaTa - 5,2/10850 4,9/10000 4,7/9430
oburBKaAMM
MeTaJjinmuuecKue [leHOMOJIMypPEeTaH - 5,1/10570 - -
[e]@)iniZa=397%1
(ceHOBUY)
Biioku us AuencTell HETOH 2,4/2850 - 2,6/3430 2,25/2430
guyeucToro OeToHa
C KUPNUYHOM
OBOJINLIOBKOM
[lpuMeuwanme - B uucauTesne (nepen dYepTOM) - OPUEHTMPOBOYHBIE SBHAUEHUSA NpUBEOEeHHOT'O
CONPOTUBJIEHUS TeIJIoNepenadye HAPYXHOM CTeHB, B SHaMeHaTeJle (3a uepTom) - [OpeneJibHBE

SHAUEHMA TI'paldyCO—-CyTOK OTOIIMTEJIBHOI'O Ilepuona,

KOHCTPYKLMVA CTEHEHL.

IPY KOTOPBIX

MOXeT

OBITH

[IpMMeHeHa

IJaHHa4d




Tabnuua 5 - ypOBHM Tenno3awuTbl peKoMeHOAyeMbiX OKOH B AiepeBAHHbLIX U NJlaCTMacCOBbIX nepenneTtax

BanoJIHEHUS CBETOIIPOEMOB CompoTueiieHne Tenjonepenade (R(r) w, M2 x
°C/Br) u obmacrts npuMenenus (D d, °C x
CyT) IO TuIIaM OKOH
13 OBBIUHOI'O C TBEpIbM C MATKUM
cTeksa CeJIeKTUBHLIM CeJIeKTUBHLIM
IOKPBITUEM IOKPBITUEM
OIHOKAMEPHHM CTEeKJIONakKeT B OIMHAPHOM 0,38/3067 0,51/4800 0,56/5467
nepermnjeTe
IBOMHOE OCTeKJIeHMre B CriapeHHBIX 0,4/3333 0,55/5333 -
nepermnjgeTax
IBOMHOE OoCTekKJIeHUue B pasmesibHEIX 0,44/3867 0,57/5600 -
nepernjeTax
IBYXKAMEPHEM CTEKJIONAaKeT B ONMHAPHOM
nepernjieTe C MEXCTEKOJIbHEIM PAaCCTOSHUEM :
8 MM 0,51/4800 - -
12 MM 0,54/5200 0,58/5733 0,68/7600
TpoiiHoe OCTekKJIeHUe B 0,55/5333 0,60/6000 -
pasmesbHO-CIapeHHHX MeperjeTax
CTexJiI0O ¥ OIHOKAaMEPHELI CTEKJIONIAaKeT B 0,56/5467 0,65/7000 0,72/8800
pPasIesibHEX [eperjeTrax
CTexJiI0 ¥ IBYyxXKaMepHLIM CTEKJIONIAaKeT B 0,68/7600 0,74/9600 0,81/12400
pasmesbHEIX [IepelnjeTrax
IBa OINHOKAMEPHBIX cTekJIonakeTa B 0,7/8000 - -
CHapeHHbIX nepenneTaX
IBa OIHOKAaMEPHBIX CTeKJIOIakKeTa B 0,74/9600 - -
pPasmesibHEIX [epeljeTax
YeTEpE cTekJa B OBYX CrapeHHBIX 0,8/12000 - -
neperjeTax
lpuMeuaHme - B uuciuTese (Iepen YepToM) - 3BHAUYEHMS [IPUMBEINEHHOTO CONPOTUBJIIEHNS
TernJjonepenayve, B 3HaMeHaTeJle (3a UepTOoM) - IpelnesibHOe 3HAadeHMe I'palyCo-CyYTOK
OTOMNUTEJILHOTO Mepuoma, OPYM KOTOPOM IPUMEHMMO SaroJIHEHME CBEeTONpOoeMa .




8.5 lNpun npoekTMpoBaHMM TENno3awnTbl 30aHMN PasfnNMYHOro HasHavyeHus cregyeT NPUMEHSTb, Kak npasBuiio,
TUNOBbIE TEXHUYECKME peLUeHUs U u3genus NofHOoW 3aBOACKOW FOTOBHOCTU, B TOM YMUCME KOHCTPYKUUW KOMMSEKTHON
NocTaBku, CO CTabWnbHbIMU TEMMOU3OMALMOHHBIMU CBOWNCTBAMW, [OCTUraeMbIMU MNPUMEHEHUEM 3D EKTUBHBIX
TENNOU30NALNOHHBLIX MaTepuanos ¢ MUHUMYMOM TENMONPOBOAHbLIX BKMHOYEHUA U CTHIKOBbIX COEAUHEHUI B COMETaHUMU C
HagexXHoOW rmapousonsaumen, He OONyCKaloLen NPOHUKHOBEHWSI BNarM B XuOKow dpase u MakCuManbHO COKpallaloLlen
NPOHMKHOBEHME BOASHbLIX NAPOB B TOSLLY TENNON30NSALINN.

B3avMHoe pacnonoxeHue oTAenbHbIX CMOEB OrPaKaaroLLMX KOHCTPYKUMIA OOMKHO cnocobCTBOBAaTh BbICbIXaHWUIO
KOHCTPYKLMI U NCKITOYaTb BO3MOXHOCTb HAKOMMEHMWS Briary B OrpaXkaeHnM B Mpouecce aKcnnyatauum.

8.6 Orpaxpgatolme KOHCTPYKUMUN OOIMKHbI obnagatb HEOOXOAMMOM MPOYHOCTBH, XKECTKOCTbIO, YCTOMYMBOCTbIO,
OOMrOBEYHOCTbIO,  YOOBMETBOPATE  OOWMM  apXUTEKTYPHbIM,  3KCMfyaTauMOHHbIM,  CaHUTapHO-TUTMEHUYECKUM
TpeboBaHusam cooTBeTcTBYOWMX CHuI 1 CanlnH. B cBopHbIX KOHCTpyKUMAX o0coboe BHWMaHWE LOMKHO ObiTb
ob6palLeHo Ha NPOYHOCTb, XKECTKOCTb, AOMTOBEYHOCTb Y FEPMETUYHOCTb COEANHEHWI.

Tpebyemyto cTeneHb [JONOBEYHOCTU Orpadkaalolwmx KOHCTPYKUWMA criegyeT obecneynBaTb MPUMEHEHMEM
MaTepuanos, UMEKLLNX Haanexallyto CTOMKOCTb (MOPO30CTOMKOCTb, BMIAaroCTOMKOCTb, GBUOCTOMKOCTb, CTOMKOCTb NPOTUB
KOppO3uK, BbICOKOW TemnepaTtypbl, LMKIUYECKUX TemnepaTypHbIX KonebaHwn n apyrux paspylualoux BO3OencTBUi
OKpYXKatloLlen cpefpl), a Takke COOTBETCTBYHOLUMMU KOHCTPYKTMBHBIMWU peELUEeHNsSMU, npegycMaTpuBarowmMm B criyvyae
HeobXxo0OMMOCTHY CNeLManbHYH0 3alNTy 3NIEMEHTOB KOHCTPYKLMI, BbIMOMHAEMbIX U3 HEAOCTAaTOYHO CTOMKUX MaTepuarnos.

8.7 Orpaxpgaowme KOHCTPYKUMW crnedyeT MpoOeKkTUpoBaTb C MPUMEHEHMEM MaTepuanoB W  un3genuin,
anpobupoBaHHbLIX Ha MPaKTUKE W BbiMycKaeMbix MO cTaHgaptam. [pu OTCYTCTBMM CTaHAapTa Ha KaXadbl HOBbIA BUA
mMatepuana uwnm usgenus OOMKHbl ObiTb paspaboTaHbl M YTBEPXKOEHbI B YCTAaHOBMEHHOM MOpsSOKEe TexHUYeckue
cBMAeTenbCTBa M NoNyveHbl pacyeTHble TeNNOTEXHUYECKNE nokasaTeny maTepumana cornacHo 5.3.1.

Orpaxgawwme KOHCTPYKUUW [OIMKHbI NpedycMaTpmBaTbCs C MWHMManbHbIM - KOMMYECTBOM TUMOPa3MepoB
N34ENVN N BO3MOXXHOCTBIO B3aMMO3aMEHSAEMOCTU NPUMEHSEMbIX 31IEMEHTOB.

8.8 [na obecnedyeHns Nyywmnx IKCMryaTauMOHHbBIX XapakTEePUCTUK B MHOIOCIOMHBLIX KOHCTPYKUMSAX 30aHUA C
TENNON CTOPOHbI credyeT pacnonaraTb crnouv Oonblierd TEensionpoBOAHOCTM M €  BOMbWKMM  COMPOTUBNEHNEM
NaponpPoOHULLAHNIO, YEM HAPYXKHbIE CITOW.

Mpn BbIGOpe MaTepranoB AONA HapPYXHbIX Orpaxaawwmx KOHCTPYKUUA cnefyeT OTAaBaTb MNpeanoyTeHue
MECTHbIM CTPOUTESNbHBIM MaTepranam.

Mpn npoekTnpoBaHuM 30aHWN ANS NOBLILEHUS NPeaenoB OrHEeCTOMKOCTM UM CHWDKEHWSI MOXXapHOW OMacHOCTU
BHYTPEHHEN W HapPYXHOW MOBEPXHOCTEW CTEH crnegyeT npegycMatpuBaTb YCTPOWCTBO OOMMLIOBKM M3 HEroprumx
MaTepuanoB UNu WTYKaTypKkW, a AN 3aWwnuTbl OT BO3AENCTBUSA BNarm n atTMocdepHbIX 0CAAKOB - AOMOSTHUTENbHO OKpacky
BOLAOYCTOMYMBBIMM COCTaBaMu, BblOMpaembiMM B 3aBUCUMOCTM OT Martepuana CTeH W YCroBWWA 3KchnyaTauuw.
Orpaxgawlme KOHCTPYKUUW, KOHTaKTUPYIOLWME C TPYHTOM, CrefyeT MNpPefoXpaHsiTb OT TFPYHTOBOWM Bnarn nyTem
YCTPONCTBA rmapon3onsaumm.

8.9 [onroBe4HOCTb TEMOU3OMALUMOHHBIX KOHCTPYKUMIA W MaTepuanoB pJomkHa Obitb 6Gonee 25 ner;
OONTOBEYHOCTb CMEHSAEMbIX YyNnoTHUTENen - 6onee 15 ner.

8.10 lMpu HeobxoOAMMOCTU pa3MELLEHUS XUIbIX MOMELLEHUA, CaHY3MOB U KyXOHb, OAHA M3 CTEH KOTOPbIX
BbIXOAMT HA 3BaKyaLUOHHYIO NNECTHUYHYIO KNETKY 3-ro TMna, 3Ty CTEHY CriefyeT NPOeKTUPOBaTh Kak HapYXXHYIO.

CTteHbl

8.11 C TennoTtexHM4eckom TOYKM 3pEeHWs pasnuyaloT TPy BuOa HAPYXHbIX CTEH MO YMUCMY OCHOBHbIX CIIOEB:
OfHOCIOWHbIE, ABYXCIOMHbIE N TPEXCIOMHbIE.

OpfHoCnoWmHble  CTEHbl  BLIMOMHAT U3 KOHCTPYKLMOHHO-TENNOU3ONALMOHHBLIX MaTepuanos W U3Lernuin,
COBMeELLAoLWMX HECYLUME M TEMMO3aUTHBbIE DYHKLUNN.

B TpexcnoviHbix OrpaxxaeHusxX ¢ 3aWwmUTHBIMU CIIOSIMU Ha TOYEYHbIX (TMBKKMX, LUMOHOYHbIX) CBA3SX PEKOMEeHAyeTCs
NPUMEHSTL YyTennuTens U3 MMHeparbHON BaTbl, CTEKOBaTLI UNN NEHONONUCTUPONA C TOMWMWHOW, YCTaHaBNnMBaemon no
pacyeTy C y4eTOM TennonpoBOAHbLIX BKMOYEHUN OT CBA3EN. B aTux orpaxgeHusiXx COOTHOLUEHUE TOMLMH HapYXHbIX U
BHYTPEHHUX CMOEB AOIMKHO BbiTb HEe MeHee 1:1,25 Npu MUHMManbHOW TOMLWMHE Hapy>KHOro crost 50 mm.

B OBYXCNOWHLIX CTeHaxX NpeanoyvYTUTENbHO pacnorioXkeHne yTennutens cHapyxu. Mcnonb3yloTca gBa BapuaHTa
HapYXXHOTO YTENNUTENS: CUCTEMbI C HAPY>KHBIM MOKPOBHBIM Crioem 6e3 3a30pa U CUCTEMbI C BO34YLUHbIM 3a30pOM MexXay
HapyXHbIM OBNMLOBOYHBIM Croem u yTtennuTeneMm. He pekomeHOyeTCs NPUMEHATb TENfoM30NsAuUMI0 C BHYTPEHHEW
CTOPOHbI 13-32 BO3MOXHOIO HaKOMMEHWS Brarn B TEMMOM3O0NSALMOHHOM Croe, OOHaKo B criydyae HeobxoammoCTy Takoro
NPUMEHEHUSI MOBEPXHOCTb CO CTOPOHbI MOMELLEHUS OOMKHaA WMETb CMMOLWHOW W AOMroBEYHbLIN MapoU3oNALUMOHHBIN
crnon.

8.12 lpu NpoeKTUpOBaHUN CTEH U3 KUpNuya U APYrMX MENKOLWTYYHbIX MaTepuanoB crefyeT MakCcMMarnbHO
NPUMEHSATb 06nerdyeHHble KOHCTPYKUUM B COMETAaHUN C NNUTaMM M3 AP EKTUBHBIX TEMON3ONSALNOHHBIX MaTepuaros.

CTeHbl 30aHUA U3 KMpNu4a U KepamMuyecKkux KaMHeWn, 3a UCKMIYEHMEM CTEH C BO3AYLUHbIMW Mpocrionkamu, a
TakKe CTeHbl, 06NMLOBaHHbIE KUPNNYOM, PEKOMEHAYETCS NPOEKTUPOBaTb, Kak NpaBuIio, C PacLUMBKON LUBOB KNaaky no
dacagy. Npn NnpyMeHeHN KamHeln M3 NOPUCTON KepamMnKN peKoOMeHOyeTCsa npegycMmaTpmBaTb OOMMLOBOYHBIN CION U3
KMpnuya ¢ aHkepamMu U3 HepXKaBeloLLen cTanm UM u3 CTeknonnactuka Ans CBsA3KM C OCHOBHOW KagKow.

8.13 lNpu NpoeKkTUpoBaHNM CTEH C HEBEHTUNUPYEMbIMU BO3YLUHLIMU MPOCMOMKaMu cnefyeT pyKoBOACTBOBATLCS
crnepyloLwmnMmn peKoMeHgaunsamu:

- pasmep MpOCIOoNK/ MO BbICOTEe AOMKeH bbiTb He Bonee BbICOTLI 3Taxa u He 6onee 6 M, pa3amep NoO TOMLWMHE -
He meHee 40 mm (10 MM NpY YCTPONCTBE OTpaXkaTenbHOM TENNOM30NALMN);

- BO34YLUHbIE MPOCIONKN cneayeT pasaenaTb ryxumu avadparmMamu U3 HEroprouYMx MatepuanoB Ha y4acTku
pa3mepom He 6onee 3 wm;

- BO3JYLUHbIE NPOCMONKN pekoMeHayeTcsa pacnonaraTtb 6rmke K XOroAHOW CTOPOHE OrPaXKaeHNs.

8.14 Tlpu nNpoeKkTUpOBaHUM CTEH C BEHTUNMPYEMOW BO3OYLIHOW MPOCIIONKON (CTEeHbl C BEHTUNUPYEMbIM



dacagom) criegyeT pyKOBOACTBOBATHCS CMeAyLMMN PEKOMEHOALUSMU:

- BO34yLUHasA Npocnonka AomkHa ObiTh TonwmHon He meHee 60 n He BGonee 150 MM n ee cnegyeT pasmellaTb
MEXAY HapyXHbIM CrioeM W Tennousonaumewn; crniegyet npefycmatpvBaTb pacCeykM BO3AYLIHOMO NMoToKa Mo BbICOTE
Kaxable TpU aTaxa 13 nepopupoBaHHbIX Neperopoaok;

- Npy pacuyeTe NpMUBELEHHOrO COMNPOTUMBIIEHUS Tenrnonepenade cornacHo pasgeny 9 cnefyer yyuTbiBaTb BCe
TENNONPOBOAHbIE BKIOYEHWS, BKMNOYAs KPENEXHble 3fieMeHTbl OONULIOBKU U TEMMON30NALMY;

- HapyXHbIA CrON CTeHbl [OO/MKEH WMETb BEHTUNSLMOHHbIE OTBEPCTUsi, CyMMapHas nnowagb KOTOpbIX
onpegensieTcs u3 pacdeta 75 cMm2 Ha 20 M2 nnowagn CTeH, BKAOYas NioLwaib OKOH;

- HWKHWE (BEpXHUE) BEHTUMSILMOHHbIE OTBEPCTUS, Kak NpaBuo, cregyeT CoOBMELLAaTb C LOKONAMN (KapHM3amum),
npu4eM Anst HWKHUX OTBEPCTUN NPeanoYTUTENBHO COBMELLeHMe (PyHKUMIA BEHTUNALMM U OTBOAA Briaru;

- MPUMEHSITb XECTKNE TEennou3onAUMOHHbIE MaTepuanbl NIOTHOCTbI0 He mMeHee 80 - 90 kr/m3, nmerowme Ha
CTOpOHe, obpalleHHON K NPOCIoKe, BETPO- BO3QYyX03aLWMUTHbIE NaponpoHuLaemMsle nneHkn (tuna "Taneek", "TekToTeH"
UNU aHanormyHbIX MembpaHHbIX MMAEHOK) UMM KallMpoBaHHbIE CTEKNOTKaHbi, NMbo npegycmatpuBaTh 00s13aTENbHYIO
3aLUUTYy NOBEPXHOCTU Tennomsonsumm, obpalleHHON K NPOConKe, CTEKNOCETKON C syenkamyn He Gonee 4 x 4 MM nnm
CTEKNOTKaHbI0, NPUKPENNASA ee K TeNnnoM3onsauun npu nomoLLM apMupyroLLen Macchl; He crieqyeT NpUMEHATb roproyne
yTennuUTenu; NPUMEHeHNe MArkMX TeNoN3oNALMOHHbLIX MaTeEPMarnoB HEe PEKOMEHOYETCS;

- NpV MCNOMb30BaHMM B KayecTBE HAPYXHOro Crnosi obrMuOBKM M3 MIUT UCKYCCTBEHHBIX WIM HaTyparbHbIX
KaMHel ropu3oHTanbHble LWBbl AOMKHbI OblTb PAcKpbIThl (HE AOMKHbBI 3aNONHATLCSA YNIOTHAOLLMM MaTepuarnom).

8.15 TennoByo N30MALMIO HAPYXKHBIX CTEH CredyeT NPOEKTUPOBaTL HENPEPBLIBHOW B NIIOCKOCTM dhacada 34aHus.
Takne anemeHTbl orpaXaeHui, Kak BHYTPEHHUE MEepPeropoaku, KOMoHHbI, Banku, BEHTUNSALMOHHbIE KaHanbl U Apyrue He
OOMKHbI HapyllaTb LEeNOCTHOCTM Ccrnosi Tennousonaumi. BosgyxoBoapbl, BEHTUMAUUOHHBIE KaHamnbl U TpyObl, KOTOpble
YaCTUYHO MPOXOAAT B TOMLE OrpaxAeHUn, criedyeT pacnonaratb 4O TEMMOW MOBEpPXHOCTU Tennousondumn. Cnepyer
obecneynTb NNOTHOE MPUMbIKAHWE TEMMOM3ONSLMN K CKBO3HbIM TENIONPOBOAHBLIM BKITHOYEHUSIM. [1pyn 3TOM NpuBeeHHoe
conpoTuBreHne Tennonepenadye CTeH C TennonpoOBOAHBIMU BKIIOYEHUSMM OOIMPKHO OblTb HE MeEHee HOPMUPYEMBbIX
Benun4uH cornacHo CHul 23-02.

Mpy NpUMEHEeHUN HOBbLIX TEMNNOU3OMSALMOHHBIX MaTepuarnoB, pacYeTHble TENIOTEXHUYECKUE XapaKTepUCTUKM
KOTOpbIX HE MpMBEAEHbl B MpunoxeHuu [, aTM XapaKTepuUCTUKU crnegyeT MpUHUMAaTb COrfacHO TenfioTEXHUYECKUM
UcnblTaHMSAM NO MeToauke npunoxeHusa E, npoBegeHHbIM akkpeaAUTOBaHHbIMM UCTbITATENbHBIMU NabopaTopusamu.

Mpyn NpMMEHEHMM B OrpaxgaroLMX KOHCTPYKLUSAX TOPHYMX YTENNMTENen OKOHHble M Apyrne npoembl Mo
nepumeTpy cnegyet o6pamnsaTb noniocamu WUpMHon He MeHee 200 MM M3 MMHEpParioBaTHOIO HEroprYyero yTennuTens
NNoTHocTbio He MeHee 80 - 90 Kr/M3. 3TN KOHCTPYKLMKN JOMKHbLI UMETb pa3peLueHns FocnoxapHaasopa K NPYMEHEHNIO.

8.16 Tllpy HanNMyum B KOHCTPYKUMM TENMO3aluUTbl TEMMOMNPOBOAHbLIX BKITKOYEHUA HEOOXOAMMO YYUTbIBaTb
crnepywliee:

- HECKBO3HbIE BKIIOYEHWS LleniecoobpasHo pacnonaraTte 6nvke K TEMMON CTOPOHE OrpaXxaeHus;

- B CKBOS3HbIX, FMaBHbIM 00pa3oM, MeTanfMyeckmx BKIIOYEHUSX (MPOUNSAX, CTEPXKHAX, BONTax, OKOHHbLIX pamMax)
uenecoobpasHo npegycmaTpmBaTb BCTaBkM (pa3pbiBbl MOCTUKOB Xonoga) w3 maTepuanoB € ko3(dULMEHTOM
TennonposogHocTh He Bbiwe 0,35 B1/(m x °C).

8.17 [lpuBegeHHoe conpoTtuBneHue Tennonepedade R(r)_o, m2 x °C/BT, ANsS HapyxHbIX CTeH cnegyet
onpegenate cornacHo CHul 23-02 ansa dacaga 3gaHusa nubo Ang 0gHOro MPOMEXYTOYHOro aTaxa C y4eTOM OTKOCOB
npoemMoB 0e3 ydyeTa WX 3aMnOSfIHEHWA C MNPOBEPKOM YCNOBUS HEBbINAAEHWUs KOHOEHcaTa Ha y4yacTkax B 30Hax
TENMONPOBOAHBIX BKIMIOYEHWUN.

KoadhpuumeHT TennoTexHnyeckon OAHOPOAHOCTM I C YYETOM TEMMOTEXHUYECKMX OOHOPOLAHOCTEN OKOHHbIX
OTKOCOB ¥ NPUMBbIKAIOLLNX BHYTPEHHUX OTPaXKAEeHUA NPOEKTUPYEMON KOHCTPYKLMM O11S:

- NaHenemn MHAYCTPUanbHOIO U3roTOBMNEHMS AOMKEH ObiTb, Kak MPaBuIo, HE MEHEE BEMWYMH, YCTAHOBIEHHbLIX B
Tabnuue 6;

- AN CTEH XWUNbIX 34aHUIA U3 KMPNU4Ya OOIMKEH ObiTb, kak NpaBuno, He MeHee 0,74 npu TonwmHe cTeHbl 510 MM,
0,69 - npu TonwmHe cteHbl 640 mm 1 0,64 - npu TonwmHe cTeHbl 780 MM.

Ecnv B NpoeKkTnpyemon KOHCTPYKUNM OrpaXaeHust AOCTUMHYTb PEKOMEHOYEMbIX BEMUUYUH I HE yaAeTCs, TO TaKyko
KOHCTPYKLMIO NPUMEHATL HE creayerT.

Tabnuua 6 - MMHUManbLHO AONYCTUMbIE 3HaYeHUs KoadduLmneHTa TennoTeXHNYeCKON OQHOPOAHOCTU AnNs
KOHCTPYKLUMUIM MHAYCTPUANbHOroO M3roTOBIEHUS

N Orpaxnanumas KOHCTPYKLMUS Kosdoduumenr r
m.1I.

1 M3 OIHOCJIOMHEIX JIETKOOETOHHEIX IIaHeJieln 0,90

2 V3 J1erxkoOeTOHHEIX IIaHeJIeM C TepMOBKJIAIBIIaAMMU 0,75

3 /I3 TPEeXCJIOMHEIX XeJIe300eTOHHEX MaHesyiey ¢ 5bdeKTUMBHEM 0,70

yTelrjamureisleM un TUOKMMM CBA3AMU

4 VI3 TPEeXCJIOMHEIX XeJIe300eTOHHEIX MaHesyiey ¢ 5bdeKTUMBHEM 0,60
YyTEenImuTeseM M XeJjie300eTOHHEIMY MIIOHKAMM MM pedpamm
3 KepaMs3muTobeTOoHa




5 /I3 TPEeXCJIOMHEIX XeJIe300eTOHHEIX I1aHeJiel C 20beKTMBHBM 0,50
YTENJIUTEJIEM M XeJIe300eTOHHEIMM pebpaMmu

6 /I3 TPEexXCJIOMHBIX MeTaJlJIMdeCKMX [HaHeJieM ¢ 50beKTMBHBM 0,75
yTenumrejaeM
7 "3 TPEXCJIOMHBIX acbecToleMeHTHHX naHeJyie c 0,70

S20QEKTUBRHEIM YyTENNUTEJIEM

Kpbiwu, yepaaku, NoKpbITUSA, MaHcapAbl

8.18 IMokpbITUS XNUNbiX U 0BLLECTBEHHLIX 34aHN MOryT BbiTb HecyepaayHbIMU (COBMELLIEHHBIMM) U pa3genbHon
KOHCTPYKUMK, BEPXHEE U HMKHEE NEepeKkpbiTUS KOTOpoW obpasyloT yepAadyHoe NPOCTPaHCTBO, U B 3aBMCMMOCTM OT
cnocoba yaaneHus BEHTUMNSALMOHHOIO BO3A4yXa OHO MOXET ObITb XONOAHBLIM UMW TeNMbIM.

Kpblln C XOMOAHBbIM YepOakoMm paspellaeTcs NPUMEHATb B XKUMbIX 34aHMAX Nobow aTaxHocTU. Kpbiwwn c
TennbIM YepaakoMm pekoMeHayeTCsa NPUMEHATb B 34aHuUsX 6 ataxen n 6onee.

8.19 B kKkpbiwe C XONoAHbIM YepAakomM BHYTPEHHee MNPOCTPaHCTBO [OIMKHO BEHTUIMPOBATLCH HapyXHbIM
BO34YXOM 4Yepes cneuuvarnbHble 0TBEPCTMSA B CTeHax, Miowagb Ce4YeHUs KOTOPbIX Npu Kerne3o0eTOHHOM MOKPbITUN UK
CNJIOLIHOW CKaTHOW KPOBMe M3 MeTannuyeckux Wnum Apyrux martepuanoB JofxHa Obitb He meHee 0,001 nnowagu
nepekpbiTMa. [py ckaTHOW KpOBNE U3 LWTYYHbIX MaTepuanos (acbecToueMeHTHbIX NUCTOB, Yepenuubl) YepaadvHoe
NMPOCTPAHCTBO BEHTUMMPYETCH Yepes 3a30pbl Mexay ero nucramu, No3ToOMy BEHTUNSAUMOHHbIE OTBEPCTMS OOMycKaeTcs
He npegycmaTpuBathb.

8.20 [pu Kpblwe C XONoAHbIM YepOakoM Tennou3onsuusa ykrnagbiBaeTCcs Mno YepaadHoOMy MNepekpbITUIo.
TennousonaunoHHLI CMON MO MNEepUMETPY 4Yepdaka Ha LWWUpUHY He MeHee 1 M pekomeHayeTcs 3awmwaTb OT
yBnaxHeHns. BEHTUNAUMOHHbIE WaxTbl U BbITSXKKA KaHanNu3aunOHHbLIX CTOSIKOB MPW XOMOAHOM Yepaake C BbIMYCKOM
BO34yXa HapyXy AOSKHbI ObITb yTENMeHb! Bbille YepAayHoro nepekpbITus.

8.21 B kpbilWwe C TennbiM YepAakoMm 4YepaadHoe MPOCTPAHCTBO, UMetoLlee YTenneHHble HapyXHble CTeHbl W
yTenneHHoe KpoBeflbHOe NOKpbITUe, oborpeBaeTcs TennbiM BO3AYXOM, KOTOPbIN MOCTYNaeT U3 BbITSXXHOW BEHTUNALUK
aoma. [Ins yaaneHus Bosgyxa M3 YepaaqHoro NpocTpaHcTBa cneayeT npegycMaTtpuBaTh BbITSXHbIE LWIAXThI MO OAHOW Ha
Kaxaylo cekumioo. YepaayHoe npocTpaHCTBO crnefyeT MOCEKUMOHHO pasfenuTb CTeHaMM Ha M30NMPOBAaHHbIE OTCEKW.
[BepHble npoembl B cTeHax, obecnedrBarome CKBO3HOM Npoxo4 no Yepaaky, AOMKHbl UMETb YMOTHEHHbIE NPUTBOPLI.

8.22 MnuTbl NOKPLITUA TENNoro Yepgaka npu 6e3pynoHHON KPOBIe OOSMKHbI UMETb BEPXHUN KPOBESbHbIN Crion
He meHee 40 mm 3 nnotHoro 6etoHa n GopTtoBble pebpa BbicoTon 100 mMm. MAMTHI pekoMeHZyeTCca NPOeKTUPOBaTb
OBYXCINOVHbIMW, B TOM YUCIIE C TENNON30NALNOHHBIMW BKNaablamm.

MAnTbl NOKPBLITUA TENMoro Yepgaka nog PYMoHHYK KPOBIO PEKOMEHAYEeTCA NMPOeKTMpoBaTb OQHOCMOWHBIMWU U3
nerkoro 6eToHa, B TOM YMcrne ¢ TepMOBKNaablLamu, U TPEXCITONHbIMMU.

8.23 becyepgayHble nNOKPbITUA (COBMELLEHHbIE KPbILWKW) MOFYT yCTpauBaTbCA HEBEHTUNUPYEMbIMU U
BEHTUNUPYEMbIMU. HeBeHTUNupyemble MOKPLITUA criegyeT npefycMatpuBatb B TeX Crydvasx, Korga B KOHCTPYKLMM
MOKPbLITUS NYTEM NPUMEHEHUS NAPOU3ONALUN U APYTUX MEPONPUATUA UCKNIOYaAETCH HEAOMYCTMMOE BrlaroHaKkoneHne B
XONOAHbIM Nepuop roaa. BeHTunupyemMble NOKpLITUS HAONEXUT NpeaycMaTpmBaTth B TEX CriyyasiX, Koraa KOHCTPYKTUBHbIE
Mepbl He o6ecnevmBaloT HOPManNbHOro BIIAXXHOCTHOTO COCTOSIHWSA KOHCTPYKLIUIA.

B unbix 1 06LLECTBEHHbIX 34aHUAX PeKOMEeHAYeTCH NPUMEHEHNe BEHTUINPYEMbIX COBMELLEHHbIX KPbILL.

8.24 PekomeHOyemas KOHCTPyKUUS GecuyepgaqyHoro (COBMELLEHHOr0) BEHTUIMPYEMOrO MOKPLITUSA KPbILLWM MOXET
copepXaTtb cnefyoLime crion, cHMTast OT HDKHEN NOBEPXHOCTY:

- HecyLwas KOHCTPYKLUS;

- Mapoun30NUPYHOLLNIA CIown;

- TENNOU30NNPYIOLLUIA CNOW;

- BEHTUNMpyemas Mpocrionka, crnyxawas Ans yaaneHus Brar U3 KOHCTPYKUUW MOKPLITUS WUnnM Ans ero
OXNaXaeHus;

- OCHOBaHUe nopa rmapomn3onsumio (CTSXKKa U KpoBerbHas NnuTa rnpu LWenesblX BEHTUNNPYEMbIX NPOConKax);

- MHOFOCIOWHbIV rMAPOU30NUPYIOLLNIA KPOBENBHBIN KOBEP.

BonokHUCTble TENnou3onsunoHHbIE MaTtepuarnbl B BEHTUIMPYEMbIX MOKPbITUAX AOMKHbI OblTh 3aliuileHbl OT
BO30ENCTBUSA BEHTUITMPYEMOTO BO3ayxa NaponpoHULaeMbIMy NIIEHOYHBIMU NMOKPLITUAMMN.

8.25 Ocywatowme Bo3ayLIHbIE NPOCITONKN N KaHanbl cnegyeT pacnonaratb Hag TENON30NALNEN UK B BEPXHEN
30He nocnegHen. MuHMManbHbIN pasMep MOMepeyvyHoOro CEeYeHUs 3TUX MPOCIoeK He AOimkeH ObiTb MeHee 40 mMmMm.
[MpuTOYHbIE OTBEPCTUS CrnedyeT ycTpamBaTb B KAPHW3HOW YacTW, a BbITSHKHbIE - C MPOTUBOMONIOXHOW CTOPOHbI 30aHNS
unn B kKoHbke. CyMMapHoOe ceyeHre Kak NPUTOYHBIX, TaK U BbITSXKHbIX OTBEPCTUA PEeKOMEHAYETCS Ha3HavaTb B npegenax
0,002 - 0,001 oT ropM3oHTanNbHON NPOEKLMM NOKPbLITUSA.

CBeTonpospaqule orpaxparowue KOHCTPyKumnmn

8.26 3anonHeHuMe CBETOMNPOEMOB 3L4aHWUMA BbLIMOMHSAETCA B 3aBMCMMOCTM OT pagyCco-CyTOK OTOMUTENbHOIO
nepuoga B BUAE OBYXCMOWHOrO, TPEXCIOMHOIO WM YETbIPEXCIIOMHOTO OCTEKIEHUsT (CTEKINOMaKETOB UMM OTAENbHbIX
CTEeKOon), 3aKpennsieMoro B nepenrnetax U3 ManoTennonpoBOAHbLIX MaTepuanoB. [nsi NOBbILEHWS TENMO3aALUTLI OKOH C
OTOENbHLIMUA  CTEKNAMU  PEKOMEHAYETCH TMNPUMEHEHME CTEKON C TBEPAbIM CENEKTMBHbIM MoKpbiTueM (K-cTekno).
HeobxogumbiM yCrnoBMeM NpUMEHEHUS 3an0NTHEHUIA CBETOBbLIX NMPOEMOB B NMPOEKTUPYEMbIX 30aHUSIX SBASIETCS Hanudne
ceptudmkaTta cooTBeTcTBUS cuctembl ceptudpmkauum MOCT P Ha BbIGpaHHY0 CBETOMPO3PaYvHy KOHCTPYKLMIO (OKOHHbIV
OrOK, 3eHUTHbIN hoHapb, MaHcapAHbIA OKOHHBIA BIOK).



8.27 OkoHHble 6rokn n GankoHHble aepu (FTOCT 23166, TOCT 24700, TOCT 30674) cneagyeTt pasmellaTb B
OKOHHOM npoeme Ha rnybuHy obpamnsaiowen "yetBeptn" (50 - 120 Mm) OT nnockocTn dacaga TennoTeXHUYECKU
O[HOPOLHON CTeHbl NN NocepeavHe TEennou3onALMOHHOINO Crosi B MHOMOCIOMHbIX KOHCTPYKUMSX CTeH. PasmelleHue
OKOHHOro 6n1oka n 6ankoHHOM ABepw NO TONLUUHE CTEHbI PEKOMEHOYETCS NPOBEPSTb NO pacHETy TeMNepaTypHbIX Nnonemn
N3 YCNoBWUS HEBbINAAEHUs KOHAEeHCaTa Ha BHYTPEHHeW MOBEPXHOCTM OTKOCOB MpoeMa. Y3en NPUMbIKaHUS OKOHHOro
Bnoka K CTeHOBOMY NpoeMy crneayeT BbinonHATb cornacHo FOCT 30971. OkoHHble 6noku cnegyeT 3akpennaTb Ha bonee
NMPOYHOM CFi0€ CTEHbI.

Mpu BbIBOPE OKOH 1 BanNKoHHbBIX ABEpeN cneayeT oTAaBaTh NPeAnoYTEHNE KOHCTPYKUMAM, UMEIOLLMM MO LUNMPUHE
He meHee 90 MM Kopobku. PekomeHayemas wmpuHa kopobku 100 - 120 mm.

8.28 3anonHeHue 3a30pOB B MPUMbBIKAHWAX OKOH WM OanKoOHHbIX ABEpPer K KOHCTPYKUMSIM HapyXHbIX CTEH
peKoMeHAyeTCsi MPOEKTMPOBaThk C NMPMMEHEHNEM BCMEHUBAIOLLMXCHA CUHTETUYECKUX MaTepuanos. Bce nputBopbl OKOH m
GankoHHbIX ABEpPen OOMKHbI CoaepXaTb YNMOTHUTENbHbIE NPOKMIagKkM (He MeHee ABYX) M3 CUITMKOHOBLIX MaTepuanos
U MOPO30CTOMKOM PE3UHbI. YCTaHOBKY CTEKON cneayeT Npou3BOAUTbL C MPUMEHEHUEM CUNTMKOHOBBIX MACTUK.

[onyckaetca npumeHeHne ABYXCMOMHOIO OCTEKMEHMS BMECTO TPEXCMOMHOro AN OKOH M BGankoHHbIX ABepen,
BbIXOASLLNX BHYTPb OCTEKIMEHHbIX NOSKUA.

8.29 C uenbio opraHusauum Tpebyemoro Bo3ayxoobmeHa crneayeT npegycMaTtpuBatbh (POPTOYUKM B BepxXHen
YacTU OKOH, crneuuwarnbHble MPUTOYHbIE OTBEPCTUS (KMamnaHbl) B Orpakaarolinmx KOHCTPYKUMSX, LUeneBble MPUTOYHbIE
YCTPOWCTBa B Mepennetax OKOH WNU pamMax, BO34yXOnpoHuuaemble NpUTBOPbI cornacHo Hopmam CHull 23-02. Bee
BO30YXOMNPUTOYHbIE YCTPONCTBA OOSPKHbI ObITb perynmpyemMbivMu.

8.30 Tlpu paspaboTke 0OBLEMHO-NNAHNPOBOYHBLIX PELUEHNA NPOEKTOB 34aHun  cnegyet  wmsberatb
O[HOBPEMEHHOrO pa3MeLLiEHNSA OKOH MO 00enM HapyXHbIM CTEHaM YrroBbIX KOMHAT. B nomelueHusax rmybuHon 6onee 6 m
Heob6Xx04MMO NpefycMaTpuBaTh ABYXCTOPOHHEE (Ha MPOTMBOMONIOXHbBIX CTEHAX) UMK YTITOBOE PachosiOXKEHWNE OKOH.

8.31 3anonHeHne cBETONPOEMOB B MaHCapAHbIX KOHCTPYKLUSIX BbINOSHSOT B ABYX BapuaHTax:

- B NMNOCKOCTU MOKPbITUS - OKOHHbIMK 6rnokamn no FOCT 30734;

- YCTPOWCTBOM flOKapeH, B KOTOPbIX BEpTMKarnbHO MOHTUMPYHOT OKOHHble 6noku m3 MNBX n B OepeBsHHbIX
nepenneTax.

8.32 lNpu ycTponcTBe MaHCapAHbLIX OKOH criegyeT npegycMaTtpuBaTb HaAEeXHYH0 B KCnyaTauum ruponsonsaumio
NPUMbIKAHUSA KPOBIIM K OKOHHOMY 6110Ky. [1110CKOCTU OTKOCOB HAKMOHHbLIX CBETONPOEMOB B MaHCapAHbIX dTaxax crieqyet
NpoekTUpoBaThb NoA yrnom 135° K MOBEPXHOCTU OCTEKMNEHNS.

8.33 B 3aBMCMMOCTU OT HasHa4yeHWsi 3eHUTHble (POHApPW BBIMOMHAKT FMYXUMKU U OTKpbIBaoWwmMMmucs. B rmyxmx
boHapsAX HagexHee BbIMOMHAETCA MNPUMbIKAHWE CBETOMPOMYCKAKOLWEro 3aroflHEHUsT K  OMOPHOMY  CTaKkaHy.
OTKpblBalOLLMECA 3€HUTHblE POHAPWU NpeAHa3HayvyeHbl AN BEHTUMALUM NOMELLEHWI, a Takke ANA AbiMoyganeHus BO
Bpems noxapa.

8.34 O0WuMMK 3nemMeHTaMun 3eHUTHbIX dOoHapen, MpPUMEHSIEMbIX B OOLLECTBEHHbIX 34aHusX, SBNSATCH
CBeTOMNponyckatLlee 3anofiHeHWE, OMOPHLIN CTakaH, MexaHu3mbl OTKpbiBaHMs. CBeTonmponyckawllee 3anofiHeEHne
MOXEeT ObiTb BbINOMHEHO B BUOE MHOFOCITOMHBIX KYMOMOB M OBOMOYEK U3 OpraHUYecKoro M CUNMKATHOroO CTeKna,
cteknonaketoB. ONopHble CTakaHbl M3rOTOBMASOT U3 NIMCTOBOW CTanu, XONMOAHOTHYThIX U CTanbHbIX Npodunen, a Takke
n3 xenesobetoHa, Kkepam3uTobeToHa, acbecTouemMeHTa W ApPyrMxX MartepuanoB U yTennsawT 3ddeKTMBHbIMM
TENNOU30NALNOHHBIMKU MaTepuanamn. CTakaHbl yCTaHaBNMBAKT NO NEPUMETPY CBETOMNPOEMOB B MOKPbITUAX 34aHUN.
OTkpbiBaemMble 3eHUTHble poHapKu, ucnonb3yemble Ans  ObIMOYAaneHusl, AOOMMKHbl WMEeTb aBTOMaTudeckoe W
ONCTaHLNOHHOE yrpaBneHue.

8.35 OnemeHTbl CBETOMNPOMYCKAILWEro 3arnoflHEHUS 3akpenmnsioT B KOHCTPYKUMU ¢oHaps 4epes ynpyrue
NPOKNaakn M3 JIMCTOBOW Pe3uHbl, PE3NHOBBLIX Npodurneli, MOponsorna, repHnTa, a Mecta NpUMbIKaHUS repMeTUsnpyrT
cneumanbHbIMU repMeTUKaMu.

9 MeToauka NpoeKTUPOBaHUSA TENNIOBON 3aliUTbI 34aHUN

lMocne onpegeneHnss HOPMUPYEMbIX 3HAYEHWI CONPOTMBIEHMS Tennonepegadve R_req no nokasartensam "a" nmbo
"B" cormacHo CHwll 23-02 BbINOMHAT MNPOEKTUPOBAHMWE OrpakgatoWwmnx KOHCTPyKUuMn. [lpy aTOM paccuuTbiBaloT
npvMBEeAEHHOE COMPOTUBIIEHWE Tennonepenaye, NpMHUMAasl pacyeTHble 3HayYeHus KoadpduumeHTa TennonpoBOAHOCTN B
ycnosusx akcnnyatauum A unm b. 310 conpoTmBneHne JOMKHO ObITb HE HUXKE HOPMUPYEMOTO 3Ha4YeHns, OnpeaeneHHoro
no nokasatenam "a" nubo "B". poBepsaloT orpaxgarlme KOHCTPYKUMM Ha obecrnevyeHne KOMOPTHbIX YCNOBUN B
NMOMELLIEHMSAX U HA HEBbINAAEHNE KOHOEeHCaTa B MeCcTax TEMNMONPOBOAHbIX BKITKOUYEHUI COrnacHo nokasartento "6".

B cootBetctBUM C pasgenom 5 CHull 23-02 HapyxHble orpaxpgarolime KOHCTPYKUUU 34aHUN  OOMMKHbI
yOOBMNETBOPATh!

- HOpPMMPYEMOMY COMpPOTUBIEHUO Tennonepedadye R req Ansa OOHOPOAHLIX KOHCTPYKUWA  HaPYKHOMO
orpaxaeHus - no R_o, ons HeOAHOPOAHbLIX KOHCTPYKLUWUIA - MO NpuvBEeLEeHHOMY COnpoTuBReHuto Tennonepenade R(r)_o
npu aToM JOSMKHO cobntopgaTecsa yecnosune R_o (nnu R(r)_o) >= R_req;

- pacuyeTHomy TemnepatypHomy nepenagy [Henbta t 0 mexay TemnepaTypon BHYTPEHHEro Bo3fyxa WU
TemnepaTypon BHYTPEHHEN MOBEPXHOCTU OrpaxgaroLlen KOHCTPYKUMMK, onpegensemomMy no cgopmyne (4) CHull 23-02;
MpuM 3TOM pacyeTHbIi TeMnepaTypHbld nepenag He [OJKEH MpeBblllaTb HOPMUpYeMblX BenuuuH [enbta t m,
YCTaHOBMEHHbIX B Tabnuue 5 CHull 23-02;

- MVHMManbHOW TemnepaType, paBHOW TemnepaTtype ToukuM pocbl t_d npu pacyeTHbIX YCMOBUAX BHYTPU
NMOMeLLIeHMS Ha BCEX yyYacTKax BHYTPEHHeW MOBEePXHOCTM HapYXHbIX OrpaxdeHui ¢ TemnepaTypamu Tay_int; npn 3Tom
OOIMKHO cobnoaaTtbes ycnosue Tay_int >=1t d.

MpuBeaeHHoe conpoTuBneHue Tennonepenade R(r)_o Ans HapyXHbIX CTEH cneayeT paccynTbiBaTb Ang dacana
3f0aHuns nMbo AN OAHOrO NPOMEXYTOYHOro 3Taxa C y4eTOM OTKOCOB NpoemoB 6e3 yyeTa ux 3anofiHEHUA C MPOBEPKOM
YCINOBUA Ha HeBbINageHWe KOHAeHcaTa Ha ydacTKax B 30HaX TEMMONPOBOAHbLIX BKIHOYEHUN.

MpoBoaAT cneaytoLme pacyeTHO-MPOEKTHbIE onepaunm:



a) onpeaensioT YCroBUS JKCMyaTaumMn OrpaKaaroLMX KOHCTPYKUUIA B 3aBUCMMOCTM OT BM@XHOCTHOIO pexvma
NMOMeLLEHMI U 30HbI BNAXHOCTU parioHa cTpouTenscTBa cornacHo CHull 23-02 n yctaHaBnuBalOT B 3aBUCUMOCTU OT
ycrnosuin akcnnyatauun A unu b pacyeTHble TennoTexHUYeckMe mnokasaTernim CTPOUTENbHbIX MaTtepuanoB M M3genun,
NMPUMEHEHHbIX B MPOEKTE COrNacHO AaHHbIM, NPUBEAEHHbIM B Npunoxenuun I;

0) Ans TennoTexHUYeCKNn HEOOHOPOAHbLIX HAPYXHbIX OrpaXaatoLmMX KOHCTPYKUUN, coaepXallmxX Yribl, NPOeMbl,
COeVHUTESNbHbIE 3NEeMEHTbl MEXAY HapYXHbIMW OOBMMLIOBOYHbIMK cnosMmu (pebpa, LUNOHKW, CTEpPXHEBble CBA3M),
CKBO3HblE W HECKBO3Hble TEMNIONPOBOAHbIE BKMOYEHUS, OCYLECTBAST TEMIOTEXHUYECKUA pacyeT BbIOPaHHbIX
KOHCTPYKTMBHbBIX PELUeHWA Ha OCHOBE pacyeTa TemnepaTypHbiX nonen. [Ana MHOrOCNOWHbLIX OrpaxaeHurn BO3MOXHO
onpegeneHue R(r)_o no cdopmyne (11) c ucnonb3oBaHnem pacyeta koapuumeHTa TeNNOTEXHUYECKON OAHOPOAHOCTY I
no dopmynam (12) n (14). [Ana MHOrOCNOWHLIX OrpaX4eHun ¢ MeTannMyeckumm obnuuoBOYHbIMK criosimu R(r)_o
npegnoYTUTENbHO onpeaensTs cornacHo 9.1.8;

B) MNpuBEAEHHOe conpoTuBneHve Tennonepegade R(r)_o cBeTonpo3payHbiX KOHCTPYKUWA MNPUHMMAOT Mo
pe3ynbTataMm CepTUUKALMOHHBIX MCMbITAHWUA, NPOBEAEHHbIX aKKpeAMTOBAHHbIMU UCMbITaTENbHbIMU fTabopaTopusiMu.
Mpun OTCYTCTBUM AaHHbIX UCMbITaHUA R(r)_0 cBETONPO3payHbIX KOHCTPYKLMA BO3MOXHO MPUHMMATbL MO NpunoxeHuto Ji;

r) npuBedeHHOE CONPOTMBREHME Tennonepegaye TENMOro Yepaaka M Texnoanonbs (noggana) onpeaensioT B
cooTtBeTcTBUM € 9.2 1 9.3;

) NnpuBeaeHHOE CONpoTUBMEHME Tennonepeaaye orpaxaatoLLmnx KOHCTPYKLMIA No rpyHTY R(r)_o paccuuTbiBatoT
cornacHo CHwul1 41-01.

9.1 HecBeTonpospa4Hble orpaxaarlime KOHCTPYKLUN

9.1.1 Tepmuueckoe conpotuereHne R, m2 x °C/BT, 0OHOPOAHOro Criosi MHOFOCIOMHOW orpaxaatoLuen
KOHCTPYKLMM, @ Takke OAHOCINONHOM Orpa)kaatoLen KOHCTPYKL MK criegyeT onpeaenstb no dopmyne

R = penbra/nambna, (6)
IIe @mesbTa - TOJIIMHA CJOA, M;
JaMBaa - PacCUeTHHM KO3bOMUMEeHT TEeIJIONPOBONHOCTY MaTepuajla CJosd,

Br/ (M x °C), mNpMHMMaeMeli corjiacHo 5.3.

Tepmuyeckoe CcOMNpPOTUBIIEHWE oOrpaxgawowen KoHcTpykumn R_k, m2 x °C/Bt, ¢ nocnegoBaTenbHO
PacnonoXeHHbIMN OAHOPOAHLIMU CHOAMW criedyeT onpedensTb Kak CyMMY TEPMUYECKUX COMPOTUBIEHWA OTOENbHbIX
croes

R =R+R+ ... +R+ R , (7)
k 1 2 n a.l
rone R , R ,...,R - TepMmmnueckue COIIPOTUBJIIEHNA OTOeJIbHBIX CJIOEB
1 2 n orpaxnawoumer KOHCTpykumm, M2 x °C/BT, onpemejdeMee Mo
bopmyrne (6);
R - TepMMUecKoe CONPOTUBJIIEHME 3aMKHYTOM BO3IOYWHOM
a.l [IPOCJIONKM, IPMHMMaeMmoe no rabiauue 7.

Ta6bnuua 7 - TepMquCKoe conpoTuBIieHMe 3aMKHYTbIX BO3AYLWHbIX NPOCOoeK

TonmmHa TepMMUeCcKOe CONPOTHUBRJIEHME BaAMKHYTOM BO3OYUHOM NIPOCJIOMKU
BOS3IOYWHOM R a.l, M2 x °C/Br
NIPOCJIOMKMY, M

TOPM3OHTAJILHOY NPM IIOTOKE TOPM3OHTAJILHOY NPM IIOTOKE
TENJIOTE CHM3Y BBEPX U TEIJIOTE CBEPXY BHUS
BEPTUKAJIBbHOM

IpY TeMIepaType BO3IAyXa B IIPOCJIONKE

IIOJIOXUTEJBHOM | OTPULIATEJIBHOM | IOJIOXUTEJIBHOM | OoTpHULaTesIbHOM
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

NpuMeuanme - I[lpy HaIMuMy Ha OOHOM miM O0OeMX IIOBEPXHOCTSAX BO3IYWHOMN
IIPOCJIOMKM TEMNJIOOTPpaxawley ajlloMMHMEeBOM (QOoJIbIM TepMUMUEeCKOe CONPOTUBJIIEHUE
cllenlyeT yBeIMUMBATHL B OBa pasa.

9.1.2 ConpotuBnenune Tennonepegade R _o, m2 x °C/BT, 0OHOPOAHON OAHOCIIOMHOW WM MHOFOCITOMHOWN
orpakgarllen KOHCTPYKUMM C  OOHOPOAHBbIMW  CIOSIMM MMM OrpaXkAallWen KOHCTPYKUMM B ydaneHum ot
TENNOTEXHUYECKUX HEOAHOPOAHOCTENM HEe MeHee YeM Ha [ABe TOMWMWHbI Orpaxpalollen KOHCTPYKUMM cnefyet
onpenenaTb no dhopmyne

R=R +R +R , (8)
o si k se
rme R = 1/anboda , anbda - kO020PULMEHT TeNJooTIauNn BHYTPEHHEN
si int int MOBEPXHOCTHM OTpaxIiaimmMx KOHCTPYKIINMA,
Bt/ (M2 x °C), HOpuMHMMaeMeli no Tabmuue 7
CHull 23-02;
R = 1/ansbda , anbda - xosdduLMEeHT TenjooTnauu HapPyXHOM
se ext ext IIOBEPXHOCTM OTrpaxianuel KOHCTPYKLMUM
IJIS YCJIOBMIM XOJIOODHOTO mepuoma, Bt/
(M2 x °C), OpPMHMMaEMEl1 IO Tabnuue 8
HacTosAwero Ceoma MHNpaBUIl;
R - TO %€, uTo u B dpopmyrne (7).

k

Mpu Hannymm B orpaxgatoLLen KOHCTPYKLUM NPOCIONKN, BEHTUNMPYEMOIN Hapy>XHbIM BO34YXOM:

a) CrnoM KOHCTPYKLUW, PaCMONOXeHHble MeXAy BO3AYLHOW MPOCIIONKON W HAapYXHOW MNOBEPXHOCTbO, B
TeNnoTEXHNYECKOM pacyeTe He y4UTbIBaKTCS;

6) Ha NOBEPXHOCTU KOHCTPYKLUWUW, OOpaLLEeHHOW B CTOPOHY BEHTUIIMPYEMOW HapyXHbIM BO34YXOM MPOCHOMNKM,
crnepyeT nNpuHUMaTh koadduumeHT Tennootaaym ansda_ext pasHbim 10,8 B1/(M2 x °C).

Ta6nuua 8 - KoachcpuumeHT Tennootaayum HapyXHOM NOBepPXHOCTU anba_ext ons ycnoBumn XonogHoro nepumoaa

N HapyxHas NOBEPXHOCTHb Kosdopuument
o.I oTpaxIamnlMX KOHCTPYKLUM TenjooTInaum
. anbbda ext,
Bt/ (M2 x °C)

1 |HapyxXHBX CTEeH, IIOKPEITUI, [IEePEeKPEITMI Hal 23
npoesmaMy M Hal XOJOIOHEIMM (0e3 oTI'paXIallmx
CTEHOK) IOLIOJIb AMU B CeBepHOM

CTpOMTeJ’IbHO—KHMMaTMHeCKOﬁ 30HEe

2 |llepeKpHITUM Han XOJIO OHBIMIM noneajiamy, 17
CoODmAnIMMMCA C HAPYXHBEIM BO3OYyXOM; I[E€PeKPHTUN
Han XOJIO IHBIMU (c OoTpaxIanl MK CTeHKaMI)
HNOIONOJIEAMM M XOJIOOHEIMM 3TaxaMu B CeBepHOMU

CTPOUTEJIEHO-KIMMAaTUYECKOM 30HEe

3 |[lepekpeITUI UYepHauyHBIX UM HaI HeOTAallJIBaeMbIMU 12
nomeajlaMM CO CBETOBBIMM [IpPOEeMaMM B CTeHax

4 |llepekpEITMM Hal HeOTalJMBAaEeMEIMM [OIOBajlaMu 0es 6
CBETOBHX I[IPOEMOB B CTEHaXxX, PAaCIOJIOXEHHBX BEHIIE
YPOBHSA 3eMIu, n Haxn HEeOTallJIMBaeMEIMM
TeXHNYECKMMM I[IONNOJIbAMM, PAaCIOJIOXKEHHBEMM  HMXe
YPOBHA 3eMIlu

9.1.3 TennoTexHMYeckMn pacyeT HEeOOHOPOAHbIX HaPYXHbIX OrpakAaloLlWmMX KOHCTPYKUWA, cogepXallumx yriibl,
NPOEeMbl, COEOVUHUTENbHbIE 3MNEMEHTbI MEXAY HapyXHbIMU OOMMLOBOYHLIMK CriosiMu (pebpa, LUMOHKKU, CTEPXHEBbIe
CBS131), CKBO3HbIE 1 HECKBO3HbIE TEMMONPOBOAHBLIE BKMOYEHUS, BbIMOMHAOT HAa OCHOBE pacyeTa TemnepaTypHbIX nonewn
no npunoxexnuro M. MNMpueBeneHHoe conpoTtueneHne tennonepegadve R(r) o, m2 x °C/BT, HEOOHOPOOHOW OrpaxaatoLlemn
KOHCTPYKLMM UNK ee yyacTka (dpparmeHTa) cneayet onpenensTs no opmyne

R =n (t -t ) A/Q, (9)



o int ext

roe A - mJjomanb HEOIHOPOIHOM oTrpaxnanmen KOHCTPYKLUM W ee
dparmenTa, M2, no pasMepaM C BHYTPEHHENM CTOPOHEl, BKJIOYAS

OTKOCH OKOHHHX IPOEMOB;
0 - CYMMAapHBIM TEmJIOBOM MHOTOK uUepes3 KOHCTPYKLUMI WM ee O(parMeHT

mjomansio A, BT, omnpeIejysgeMel Ha OCHOBE pacueTa TeMIepaTypHOTO
nosisgs Ha OBM nmbo skcnepmMmeHTanbHo 1o I'OCT 26254 wmyim  TOCT
26602.1 c BHYTPEeHHEMW CTOPOHEI;

n - KO2QOULMEeHT, OPMHMMAEMEM B BaBUCUMOCTM OT IMOJIOXKEHMS HaPYXHOU
IOBEPXHOCTM OTPaxXIallMx KOHCTPYKLMM IO OTHOWEHUI K HapPyXHOMY
BO3IOYyXYy, MNPMHYMAEMHM COTJlacHO Tabmwuue 6 CHull 23-02 ¢ yueToMm
npuMeuYaHmsa K 3TOoM Tabjauie;

t - pacyeTHas TeMIepaTypa BHYTPeHHero Bo3nOyxa, C, NpUHUMAaEeMad
int coryacuo ykasanuaMm 5.2 nacrosamero Ceoma npaBwui;

t - pacueTHas TeMIepaTypa HapyXHOTO Bo3Oyxa, °C, NpMHMMaeMas
ext cornacuo ykxasanuaMm 5.1 nacrosamero Ceoma npaBwuil.

MeTogmka ¥ npuMepbl onpedeneHvs MNpPUMBEAEHHOrO COMPOTMBIEHUS Tennonepedade  OrpaxaaroLmx
KOHCTPYKLMI Ha OCHOBE pacyeTa TemnepaTypHbIX Nofen Ha KoMMNbloTepe NpveeAeHbl B npunoxenun M.

MpuBegeHHoe conpoTueneHue Tennonepenade R(r)_o Bcen orpaxgaroLlen KOHCTPYKLMKU crieqyeT OCYLeCTBNATb
no copmyne

r m r
R = A/ (Cymma (A /R ), (10)
e} i=1 i o,1i
r

rne A , R - COOTBETCTBEHHO IJIomanb 1-T0 ydyacTKa XapaKTepHOM dYacTu
i o,1 orpaxiamilel KOHCTPYKLMM, M2, u ero npuBeIeHHOE

CONPOTHUBRJIEHME TeIJIonepenade, M2 X °C/BT;
A - ofmas IJomwalb KOHCTPYKLMM, pPaBHasA cyMMme nJjiomanen

OTHEeJIbHEIX YYaCTKOB, M2;

m - UMCJIO YUYaCTKOB OTrpaxinanlel KOHCTPYKUMM C PasJIMUHBEM

IIPMBENEHHEIM COIPOTUBIIEHMEM TEIIJIoIIepenayde.

9.1.4 [lonyckaeTca npuBeAeHHOE CONPOTMBIIEHNE XapaKTEPHOro i-ro y4acTka orpaxgatoLlen KoHcTpykumm R(r)_o
onpeaensaTb OQHVMM U3 CriegyroLmx MeTog0B:
a) no copmyne

r con
R =R r, (11)
e} e}
con

rne R - CONPOTHMBJIEHME TeIJIoNepemade 1-T70 yuyacTka ONHOPOIHOM
o oTrpaxiawiery KOHCTPYKLMM, olnpeneynseMoe no oopmymnam (8) wu

(9), M2 x °C/BT;
r - KO2bOOMUMEHT TENJIOTEXHMUECKOM OOHOPOINHOCTM 1-T0 yuacTKa
orpaxnamiel KOHCTPYKLUM, YUUTEBAWMM  BJMSAHME  CTHKOB,
OTKOCOB IIpPOeMOB, ObpaMndouux pebep, TUOKUX cBasen u
OPYTUX TEIJIONPOBOIHEIX BKJIOUEHMY, omnpemessgeMens no 9.1.5,

9.1.6;

6) no chopmyne (8), roe R_k cnegyet 3amMeHuTb Ha NpMBEAEHHOE TEpPMUYECKOE conpoTuerneHune ydactka R(r)_k,
paccumTbiBaemoe no 9.1.7 nnéo 9.1.8;

B) cornacHo 9.1.3 Ans y4acTKOB KOHCTPYKUMI, He npuBegeHHbIx B 9.1.5-9.1.8.

9.1.5 Ansa nfocKknx HeO4HOPOAHbIX OrpaxgarLmnx KOHCTPYKLUMIA, coaepXallumx npuBefeHHble B npunoxeHun H
TENNonNpoBOAHbIE BKIHOYEHUs, KOIMULUMEHT TENNOTEXHUYECKON OAHOPOAHOCTWM r [OoMyckaeTca onpefensatb no

copmyne

m con -1
r = [1 4+ (1/A) Cymma (R /R'" ) al k ] , (12)
i=1 o,1 o,1i i i i
roe A - TO X%e, uTo M B dopmyme (10);
m - UMCJIO TEeIJIONPOBONHBEIX BKJIOUEHUM KOHCTPYKLMM;
a, L - COOTBETCTBEHHO WmMMPMHA M OJMHA 1-TO TEIJIONPOBOOHOTO

i i BKJIOUEHUHT, M;
k - konbdmuMeHT, BaBMCALMUNM OT TUIa 1-T'0 TEIJIONPOBOIOHOTO



i BKJIOYEHNS, IPVHVIMA E MBI oJist HEeMeTaJlJINUe CKUX
TEMJIONPOBOMOHLEIX BKJIOUEeHMNM o Tabmmume H.1 npunoxenmsa H,
OJI METAaJIIMUECKMX TEeIJIONPOBOMNHEIX BKJIOUEHUM 10 GopMmyie

2 con
k = 1 Ilcu menbTa /nambma a R ), (13)
i i i i1io,1
rne Ilcu - KoobOMUMEHT, SaBMCANMM OT TUIa TEIJIONPOBOOHOTO
i BKJIOUEHMS, TNPMHMMAaeMbl o Tabauunme H.2 npuiioxeHus
H;
mejnbTa , JlamMbma - TOJUMHA, M, ¥ KO3QOMLUMEHT TeNJIONPpOBOIOHOCTH, BT/ (M
i i x °C), YTenauTremns i-ro ydyacTka orpaxnamien
KOHCTPYKILNWN;
con
R'" , R — COIPOTUBJIIEHUE TernJjonepenauye oTpaxiamien
o,1 o,1 KOHCTPpykumMu, M2 X °C/BT, COOTBETCTBEHHO B MeCTax

i-ro TEIJIOIIPOBOOHOI'O BKJIIOUEHMA UM BHEe 3TOI'O MecTa,

onpenengemoe no dopmyrne (8).

Mpumepbl onpegeneHusa R(r)_o orpaxpatoen KOHCTpykumm ¢ nomoubto ¢opmyn (12) n (13) npmBeneHsl B
npunoxexHun H.

9.1.6 Ina TpexcnowHbIX >xene3obeTOHHbIX orpaxaatrLwmnx KOHCTPYKUNA C 3PEKTUBHBIM yTennmTenem Ha rmbkmx
MeTannMyecknx CBA3SAX, Kene3o0EeTOHHbIX LUMOHKAaxX, CKBO3HbIX W  MNepeKkpecTHbiXx pebpax  KoadhduumMeHT
TennoTeXHNYECKOM OOHOPOAHOCTY I criegyeT onpeaensTb no dopmyne

m -1
r=[1+ (1/A) Cymma (A £ )] , (14)
i=1 i1
roe A, m - 1O %e, uro M B bopmyne (10);
A, f - IJIomamnb 3OHHI, M2, " ko3bbuLMeHT BAMAHUA 1-T0O
i i TEeIJIONPOBONHOT'O  BKJIIOUEHUS, onpenejyisgseMele  IJI4 OTHOeJIbHBIX
3J1eMeHTOB o bopmymam (15) - (18) wum 1o Tabnuue H.3

npuioxeHmus H.

Mnowagb A i 30HbI BAWSAHWUS i-T0 TENSOMNPOBOOHOIMO BKMHOYEHUA MpPWU TOMWWHE NaHenu Aenbta_e, M,
onpegenseTcsa no doopmynam:
a) 4ns CTbIKOB ASIMHON |, M

A = 1 genbTa ; (15)
i e

6) ANsi rOpM30HTarbHbLIX U BEPTUKANbHbIX OKOHHBLIX OTKOCOB AfIMHOM COOTBETCTBEHHO |_1,1 2, M

2
A =2 genbTa (1 + 1 ) + nm mesnsTa ; (16)
i e 1 2 e

B) ana TennonpoBoAHbIX BKJTHOYEHNI npAMOYrorfibHOro ce4eHna LLII/IpI/IHOl7I a n BbicoTon b, m

A= (a+ 2 genpTa ) (b + 2 menpTa ); (17)
i e e

r) 4ns TENNONPOBOAHbLIX BKIIOYEHUI TUNa "rnbkux cessen” (pacnopku - WNUAbLKA, pacnopky - CTEPXHU U Np.)

2
A = 4 geabTa . (18)
i e

9.1.7 [na NnocKMX OrpaxgaroLmx KOHCTPYKUMI C TEennonpoBOAHbIMU BKIIOYEHUAMU TonwmHon 6onbwe 50%
TONWMWHBI OrpaXaeHus, TENMONPOBOAHOCTbL KOTOPbIX HE MpeBbILIAeT TENNONPOBOAHOCTM OCHOBHOIO Matepwuarna 6onee
yem B 40 pas, npMBeAeHHOE TEPMUYECKOe COMPOTMBIEHME OnNpeaenseTcs cneayowmnm o6pasom:

a) NNOCKOCTAMM, NapannenbHbIMY HanpaBneHWio TENIOBOro NOTOKa, OrpaxaaroLLas KOHCTPYKUMSA (Mnn YacTb ee)
YCINOBHO pa3pes3aeTcs Ha y4acTKU, U3 KOTOPbIX OOHM Y4acTKU MOryT BblTb OAHOPOAHBLIMU (OOHOCINOMHBLIMA) - U3 OJHOMO
mMatepuana, a Apyrme HeOOHOPOAHbIMU - W3 CMOEB C PasfMyHbIMU MaTepuanamv; TepMMYEcKoe COMNpOTUBMEHUE
orpaxpgatowien koHcTpykumm R_aT, m2 x °C/BT, onpegensetca no copmyne (10) NpyMEHUTENBHO K TEPMUYECKOMY
COMNPOTUBMEHUIO, TAEe TEPMUYECKOE COMNPOTUBIEHUE OTAENbHBIX OAHOPOAHbLIX YH4ACTKOB KOHCTPYKUMM ONpeaensieTcs no

dopmyne (6) nnm no chopmyne (7) AN MHOTOCITOMHbBIX Y4aCTKOB;

6) MNINOCKOCTAMU, NepneHOUKYNApHbIMM HanpaBfieHUKO TensioBOro noTOKa, orpaxaawlwad KOHCTPYKUUA (I/IJ'lI/I




yacTb ee, NpuHATas Ans onpegeneHus R_aT) ycnoBHO paspe3aeTrcs Ha Crou, M3 KOTOPbIX OOHW CIoM MOryT ObITb
OOHOPOOHbIMM - W3 OJHOro MaTepuana, a [Apyrme HeoOHOPOAHbIMU - W3 pasHbIX Marepuanos. Tepmuyeckoe
COMNpPOTUBMEHNE OOHOPOAHBIX CroeB onpefensietca no cdopmyne (6), HeogHopodHbix croeB - no chopmyne (10) wn
TepMMYECKOe CONpPOTUBIEHME orpaxaatollen KoHCTpykumm R_T - kak cymma TepMuyecknx COnpoTUBMNEHUA OTAENbHbIX
O[HOPOAHbIX N HEOAHOPOAHBIX CroeB - Nno dopmyne (7).

MpuBeneHHoe Tepmudeckoe conpoTtmereHne R(r)_k orpaxgarowen KOHCTpyKuuu cnefyeTt onpeaensitb no
dopmyne

r
R = (R + 2R )/3. (19)
k aT T

Ecnn BennumHa R_aT npeBbiwaer BennunHy R_T 6Gonee yem Ha 25% wunu orpaxaarolias KOHCTPYKUUA He
ABMNSETCH NNOCKON (MMEeeT BbICTYMblI HA NOBEPXHOCTN), TO NPUBEAEHHOE CONPOTUBIIEHME Tennonepeaaye orpaxxaaroLLen
KOHCTPYKUMM criegyeT onpefensitb B cooTBeTcTBMM € 9.1.4.

9.1.8 [Ina TpexcnowHblX NaHenemn, CoCToALWUX U3 ABYX METannMyecknx nuctoB, 3dEKTUBHON TENNon3onsLmm
MexXay HUMWU N COeaVHUTENBHbBIX METaNNMYECKUX 3NeMeHTOB (Mpodumnen, cTepkHen, 60NTOB), NMONMHOCTLIO MK YaCTUYHO
NPOHM3bIBAOLWNX TOMLWY TENOU30MNALUN, MPUBEOEHHOE TEPMUYECKOEe COMPOTUBIIEHWE ONpPedensitoT CcrneaylLlmnm
obpasom:

- KOHCTPYKLMSI YCITIOBHO PaCYHfeHAETCA Ha OAHOPOAHbIE 3IIEMEHTbI, TEMNIOBbIE COMPOTUBIIEHNS KOTOPbIX
paccunTbiBaloT No npunoxeHuro . 3aTtem KOHCTPyKLMA nNpeacTaBnseTca B BUAE LEnn 13 TEennoBbliX CONPOTUBIIEHUN,
obpasywux nocnegoBaTenbHO-NapannenbHble y4acTkM, Ofs KOTOpbIX paccyvuTbiBaeTcs NpuBeOeHHOEe TemnnoBoe
conpoTusneHue po(r), °C/BT. Npuyem yyacTku ¢ napannenbHbIMU BETBSIMU LIeNU C TEMMOBbIMU CONPOTUBNEHNSMA PO’ U
po" paccunTbIiBaOTCS No hopmyne

r
po = (po' po")/(po' + po"), (20)

a y4yacTkm C nocrnegoBaTeribHbIMU - TEMNMOBbIMA  COMPOTMBIEHUAMW - CYMMUWPOBAHUMEM WX TennoBbIX
COMPOTUBMEHWM.
MpuBeageHHoe Tepmuyeckoe conpoTtusneHune R(r)_k, m2 x °C/BT, onpegensioT no dopmyne

R = po A, (21)

roe A - TO %e, uTo M B bopmyne (10).

9.1.9 TlpuBeneHHOe COMNPOTUBIIEHME TeMnonepefavye HapyXHbIX CTEH OnpedensieTcd Ha OCHOBe pacyeTta
npuBeaeHHOro conpoTMBNeHna Tennonepenade dacaga sgaHua R(r)_fas no popmyne

r n r n
R = A /Cymma (A /R ) = A/Cymma [A /(r R ), (22)
fas fas i=1 i oi fas i=1 i i oi
n
e A = CyMmMa A - romans Bcex GacamoB 3OaHus, 34 MUCKJIIOUEHUEM
fas i=1 i Jomany npoeMoB, M2;
A - mjomanlbs i-17o dparMeHTa (maHesn) bacama 3maHu4,
i M2 ;
r
R - NPpMBEIEHHOE CONPOTHBJIEHME TEIJonepenaue i-ro
oi bparmMenTa (maHenm) dacama spmaHmsa, M2 x °C/Br;
r - KO2QOMUMEHT TeINJIOTEeXHUUECKOM OHOHOPOINHOCTM 1-TO
i bparmenTa (na”Henmu) obacanma 3maHUAg, olnpenesigeMslt
no oopmynam (12), (14);
R - CONPOTHUBJIIEHVE Tenyonepenauye i-ro bparmenTa
ol (manesm) bacama 3pmaHMsa BIaJIM OT TEPMUUECKUX

HEONHOPONHOCTEN oTpaxneHus, M2 x “C/Br.

dparmMeHTOM hacaga KMPNMYHOro, GpycyaToro, MOHOMUTHOTO 34aHUA CriedyeT MPUHUMAaTb Y4acTOK HapyXXHOW
CTEHbl i-r0 NOMeLLeHNs 30aHus.

B cnyuyae ecnu Bce cTeHbl pacafa 34aHWS UMET OAMHAKOBOE KOHCTPYKTUBHOE pPeLleHMe C COMPOTUBIIEHMEM
Tennonepeaa4ye no rnaav R_o, npusedeHHoe CONpOTMBIEHUe Tennonepeaaye acana onpeaensercs no gopmyrne

R =R r , (23)



rae r - KO30dMLUMEHT TENJIOTEeXHUUYECKOM OmHOpOOHOCTM Gacama 3maHusd,

fas omnpenejyigeTrcsa o dopMmysie
n n n
r = A /Cymma (A /r ) = Cymma A /Cymma (A /r ). (24)
fas fas i=1 i i i=1 i i=1 i i

Mpumep pacyeTa NpuMBEOEHHOrO CONPOTUBMEHMS Tennonepenade gacaga xunoro 3gaHusa R(r)_fas npveeneH B
npunoxexHuun K.

9.1.10 lMpuBegeHHOe conpoTMBREHME Tennonepegaye 3anofHEHWU CBETOBbIX MPOEMOB (OKOH, GanKoHHbIX
asepen n doHapenn) R(r)_F, m2 x °C/BT, onpegensatoT cornacHo 9.1.3 Ha OoCHOBaHWM pacdeTa TemnepaTypHbIX Monewn
nnbo akcnepumeHtanbHo no MOCT 26602.1. Oonyckaetca onpegenate R(r)_F npubnuxenHo no dopmyne (10),
yunTbiBas MAoOWaaM W COMNPOTUBIEHUSA Tennonepegade Henpo3pavyHoMm 4YacTu M TEPMUYECKM OOHOPOAHBLIX 30H
OCTEKIEeHUS], yCTaHOBIEHHbIX B cooTBeTCcTBMM ¢ TOCT 26602.1.

9.1.11 lNpuBegeHHoOE CONPOTMBIEHNE Tennonepenaye KOHCTPYKLUMIA CTEH N NOKPbLITUN CO CBETOBbIMW NpoeMamu
R(r) cnegyet onpegenate no ¢gopmyne (10), yuntbiBas nnowagn 1M npueBefeHHbIe CONPOTUBMEHUS Tennonepegade
3anonHeHunn ceeToBbix Npoemos no 9.1.10 1 Henpo3payHbIX Y4acTKOB CTEH U NOKpbITUIA no 9.1.3.

9.1.12 MNpueegeHHoe conpoTuBneHue Tennonepegade R(r)_s, M2 x °C/BT, nonoB Ha ¢yHTe, NOMOB Ha narax, a
TaKke CTEH NOABaNbHbIX 3TaXeh U TEXHUYECKMX NOABANoB, PaCrofoXeHHbIX HXKE YPOBHA 3eMnu, criegyeT onpeaensitb
no npunoxeHuto A. [Ona nogsanoB W 4epaakoB, COAepXKaliMX WMCTOYHWMKU [AOMNOSHUTENbHbIX TEMnoBbIAENEHUNA,
TemnepaTypa Bo3gyxa B HUX onga pacyeTta R(r)_s onpegenseTtcst 3 ycrnosui Tennosoro 6anaHca cornacHo nogpasgeny
9.3.

9.1.13 TemnepaTtypy BHYTPeHHen noBepxHocTU Tay_si, °C, OAHOPOAHOM OOHOCHOWMHOW WNN MHOTFOCIOWHOM
orpaxgatoLlent KOHCTPYKLUN C OAHOPOAHBLIMU CNOSIMU CnegyeT onpeaensaTb no gopmyne

Tay =t - [n(t -t )1/ (R anbda ), (25)
si int int ext o int
roe n, t , t - TO %€, uTo u B dpopmyrne (9);
int ext
ansbda , R - Toxe uTOo M B Qopmyne (8).
int o

TemnepaTypy BHYTpPeHHen mnoBepxHocTn Tay_si, °C, HeOQHOpPOOHOW oOrpaxparlollen KOHCTPYKUMM Mo
TENnonpoBOAHOMY BKITHOYEHUIO HEOOXOAMMO NPUMHMMAaTh Ha OCHOBaHWM pacveTta Ha OBM TemnepatypHoro nons nvbo
akcnepumeHTtanbHo no NOCT 26254 unu NOCT 26602.1.

9.1.14 [Ona HeOAHOPOAHbLIX OrpaxgalwLux KOHCTPYKUMMW, codepXawux npuBedeHHble B npunoxenuu H
TennonpoBoAHbIE BKMIOYEHWS, TemnepaTypy BHYTPEHHEN MNOBEPXHOCTM MO TENNONpoBOAHOMY BKrtodeHuo, °C,
JornyckaeTtcs onpefensThb:

- ANA HemeTannu4eckmx TenmonpoBOAHbLIX BKMIOYEHUIN No hopMyne

con con
ray' = t - [n(t -t )/ (R ansda Y] x [1 + sTa (R /R'" = 1)1, (26)
si int int ext o int o o

- Anda MeTanim4ecknx TensionpoBoOaHbIX BKMNIOYEHN MO (bopmyne

con con
ray' = t - [n(t -t )/ (R anboba )] x (1 + xcu R anbba ). (27)
si int int ext o int o int
B cdhopmynax (26) u (27):
n, t , t , anbbda - TO Xe, 4uTO U B bopmymne (25);
int ext int
con
R'" , R — COIPOTUBJIIEHUE TerJionepenaye 1o CeUeHNI
o o oTrpaxnanmen KOHCTPYKLMUM, M2 x °C/BrT,
COOTBETCTBEHHO B MecTax TEMnJIONPOBOIHEIX
BKJIOUEHMUM M BHE BOTUX MecCT, onpenejyisieMoe IO
bopmyrne (8);
3Ta, KCU - Ko3bduUMEeHTE, NpuHMMaeMele no Tabamuam 9 un 10.

Ta6nuua 9 - KoachchuumeHT aTa Ana Temnepatypbl BHYyTPeHHe NOBEPXHOCTU B 30HE TEMJIONPOBOAHbIX
BKITHOYEHUN



CxeMa TeNJONPOBOIOHOIT'O KosbouumeHT sTa npm a/menbra
BKJIOYEHMS 110 mnpuioxeHmoo H
0,1 0,2 0,4 0,6 0,8 1,0 1,5 2,0
I 0,52 0,65 (0,79 0,86 [0,90 |0,93 0,95 |[0,98
Ila |HIpw menbTa/meabTa_e:
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
I1II |Ipu c/menbTa:
0,25 3,60 3,26 (2,72 2,30 11,97 |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
IV llpn c/menbTa:
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
I[lpuMeuanmus
1 Jna [OpoMexyTOUHBIX SHAUeHUM a/menbra kKosbduimeHT sTa Clenyer ONpeneisaThb
MHTEepPIOoNAUMueN .
2 Tlpu a/menvTa > 2,0 clemyeT NpUMHMMATL 3Ta = 1.
3 Ins [napaJuleyIbHEIX TEIJIONPOBOIHEIX BKJIOUEeHMN Tuna ILla TabJuyHOe 3HaYeHre

ko3bdULIMEeHTa 2Ta CJelyeT IIPMHMMATL C IIONPaBOYHEIM MHOXMTesiemM (1 + e(-5L)) (rme L -
paccTogHME MEeXOy BKJIOUEHUSMU, M) .




Ta6nuua 10 - KoacpchbuumeHT KCn gna TemnepaTypbl BHYyTPeHHel NOBEPXHOCTU B 30He TEMJIONPOBOAHbIX
BKJTHOYEHUHN



Ta6nuua 10 - KoachcbuumeHT kKcn gna TemnepaTtypbl BHYyTPEHHE NOBEPXHOCTU B 30HEe TENNONPOBOAHbLIX BKIHOYEHUN

CxeMa TeNnJIONPOBONHOI'O BKJIOUEHMS I10 KosbdmumenT xcu mpu (a pamdma m) / (DenbTa Jjambna)
npuyioxeHmo H
0,25 0,5 1,0 2,0 5,0 10,0 20,0 50,0 [150,0
I 0,105 0,160 |0,227 [(0,304(0,387 |0,430 |0,456 (0,485 |[0,503
116 - - - 0,156(0,206 |0,257 0,307 (0,369 |[0,436
III llpu c/menbTa:
0,25 0,061 0,075 0,085 |0,091(0,08%6 (0,100 |0O,101 |0O,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 llpu c/menbTa:
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
\Y lpu meneTa i/mesbTa_e:
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 - - - - -
[IlprMeuanns
1 Jyiga OpOMeXyTOUHEIX 3HAYEeHUM (a onGna_m)/(neana gsambna) k020OULMEHT KCM CJlegyeT OIpelnesyfaThb
VHTEPIHIOJALMEN .
2 JJisa TenJonmpOBOOHOI'O BKJIOYEHMS TuIa V HOPM HAJIMUMM I[IJIOTHOT'O KOHTaKTa MexXOy IMOKMMMU CBA3SAMMY U
apMaTypoM (cBapka MM CKPYyTKa BA3aJbHOM MNPOBOJIOKON) B dopmyne (27) BMecTo R(con) o cilemyeT NPMHMMATh
R(r) _




9.1.15 Temnepatypy Toukm pocbl t d, °C, B 3aBMCMMOCTM OT pa3fIMYHbIX COYeTaHWA TemnepaTypbl t int u
OTHOCUTENbHOW BRaXHOCTK du_int, %, Bo3ayxa noMeLleHns cneayet onpeaensdrb no npuoxeHuto P.

9.1.16 lNpuBEeAEHHbIN TPAHCMUCCUOHHBIA KO3(h(PMLMEHT Tennonepeaaym BCEN orpaxparoLlen KoHCTpykuum K(tr),
B1/(M2 x °C), cnenyeT onpeaensatb no doopmyne

tr r
k =1/R, (28)
o

r
roe R - 1o xe, uyto u B hopmyrne (9).
(@]

9.2 OrpaxpgaroLme KOHCTPYKL UM TENMbIX YepaakoB

9.2.1 Tpebyemoe conpoTuBneHwe Tennonepenayvye nepekpbiTus Tennoro uyeppaka R(g.f) o, m2 x °C/BT
onpegenstoT no opmyne

g.f req
R =nR , (29)
o o
req
roe R - HOpMMpYyeMoe CONPOTUBJIEHUE Tenjonepenadue IOKPBITUSA,
o onpemenseMoe no Tabmauue 4 CHull 23-02 B 3aBUCUMOCTM OT
TPalyCoO-CyTOK OTONMTEJIbHOT'O [IepMuona KJIMMaTMYeCKOTO PpaloHa
CTPOUTEJILCTRA ;
n - ko20duULIMEeHT, oNpelesyiseMBM 10 QopMyJie
g
n = (t -t )/ (t -t ) (30)
int int int ext
t , t - To %xe, 4TO u B Qopmyrne (9);
int ext
g
t - pacueTHasa TeMIepaTrypa BOBOyXa B uepnake, °C,
int yCTaHaBJMBaeMas IO pacueTy TelJoBoro OajlaHca njug 6 -
8-sTaxHEx 3madmii 14°C, maa 9 - 12-3TaxHEIX 3OaHWM 15 -
16°C, mns 14 - 17-sTaxHelx smaumuitt 17 - 18°C. Ins sBpaHMic
HMXe 6 B3Taxel uyeplakK, KakK [NPaBUJIO, BBINOJHSAKOT XOJIOOHEM, a
BEITSIXKHBIE KaHAJE M3 KaXIOM KBAPTUPHE BEHIBOOSAT Ha KPOBJIO.
9.2.2 lMposepstoT ycnoeue fdenbta t <= enbTa t_n Ana nepekpbiTvsa no dopmyne
g g.f
JOeneTa t = (t -t )/ (R ansda ), (31)
int int e} int
roe
g g.f
t , t , R - 7O %e, urTro U B 9.2.1;
int int o)
ansbda - TO %€, 4uTO u B Qpopmyrne (8);
int
HOenbTa t - HOPMMPYEMHI TeMIepaTypHE [Iepernan, NPUHMMAEMH)Y COIJIaCHO
n CHull 23-02 paBuem 3°C.

Ecnu ycnosue [lensta t <= [lenbta t_n He BbINONHAETCA, TO cnefyeT yBeNMYUTb CONPOTUBIEHWE Tennonepeaaye
nepekpbliTua R(g.f)_o o 3HadyeHus, obecneyvmBaloLLero 3To ycroBue.
9.2.3 Tpebyemoe conpoTuBneHune Tennonepenayve nokpbitua R(g.c)_o, m2 x °C/BT, onpegenstoT no oopmyne



roe t

int

ven

ven
g.f

pi

4

ext

int

)/ [0,28G c (t -t ) + (t -t ) /R + (Cymma g

TO %e,uyT0o M B 9.2.1;

NIPUBEOEHHEM (OTHeCeHHHM k 1 M2 1oJjla depnaka)
pacxom BO3IOyxXa B CUCTeMe BeHTuiaumm, kr/ (M2 x u),
onpenmensgeMe no Tabimmue 11;

yOenbHasl TeIJIOEMKOCTB BO3Iyxa, paBHas 1 xIx/ (kT
x °C);

TeMIlepaTypa BO3IyXa, BHEXONAMEIO M3 BEHTUJIALMOHHEX
xaHajyos, °C, OpMHMMaeMas PaBHOM t int + 1,5;

TpebyeMoe CONPOTHMBIIEHME TeIJlolepelade UYepnadHoTIo
IEPEeKPHTNA TernJyoro yepraxa, M2 x °C/Br,
yCTaHaBJIMBaeMoe corjacHo 9.2.1;

JMHEeVHas IIJIOTHOCTb TEenJoBOTO IIoTOKa Yepes
IIOBEPXHOCTL TEeIJIOM3OJIALMM, NPUXONAmascsa Ha 1M
IoMHEL TpyOomnpoBoma 1-To ouaMeTpa c y4eToM
TEeIJIONOTEPh UYepes3 M30JIMPOBAaHHBIE OIOPHE, QiaHIeBbE
COeIMHEHMA U apMarypy, Br/M; 0Jis JepnakoB U
nonBajioB 3HadeHMA J_pl npusBeneHs B Tabamue 12;
IonMHa TpybomnpoBoma 1-Tro mmaMeTpa, M, [IPMHMMAeTCs
10 IIPOEKTY;

npuBeneHHas (OTHeceHHas k 1 M2 1ojla dYeprnaka)

JIOmAanbs HAPYXHBIX CTEeH TerJjioro uepmaka, M2/Mm2,
omnpemesigeMas 1o ¢opmyse
a = A /A ' (33)

g.w g.w g.f
mjomanb HAaPYXHHX CTEeH dYepmaka, M2;

IJIomanb IEPEKPHETMA TEIJIOT'O Yepnaka, M2,'

HOPMMPYEMOE CONPOTHUBJIEHME TeIlJioepenade HapyXHBIX
CTeH TeIJioro uYepnaka, M2 x °C/BT, omnpenengeMoe
corjylacHo 9.2.4.

n

i=1

1
pi pi

) /A

g.



Ta6nuua 11 - NMpuBegeHHbIN pacxos Bo3ayxa B CUCTEME BEHTUNALUN

DTaxXHOCTb 3IaHUS [lpmBeneHHEN pacxon Bo3myxa G _ven, xr/ (M2 x 4),
IpM HaJluuMy B KBapPTMpPax
TA30BHX [IJIUT BJIEKTPOINJINT
5 12 9,6
9 19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5

Ta6nuua 12 - Hopmupyemasi NIOTHOCTL TEMNSIOBOro NOTOKA Yepe3 NOBEPXHOCTb TENSIOU30NALUM
TpyGonpoBOAOB Ha YepAakax U nogsanax

YCJIOBHEI IMaMeTpP CpenHasa TeMmmepaTrypa TernjoHocuress, °C
TpybonpoBona, MM
60 70 95 105 125
JIMHeVHasa IJIOTHOCTb TENJIOBOTO HNOTOkKa d pi, BT/M

10 7,7 9,4 13,6 15,1 18

15 9,1 11 15,8 17,8 21,6

20 10,6 12,7 18,1 20,4 25,2

25 12 14,4 20,4 22,8 27,6

32 13,3 15,8 22,2 24,7 30

40 14,6 17,3 23,9 26,6 32,4

50 14,9 17,7 25 28 34,2

70 17 20,3 28,3 31,7 38,4

80 19,2 22,8 31,8 35,4 42,6

100 20,9 25 35,2 39,2 47,4

125 24,7 29 39,8 44,2 52,8

150 27,6 32,4 44,4 49,1 58,2
IlpuMeuanme - [IJIOTHOCTH TEIJIOBOTO IOTOkKa B Tabiauie ompenesieHa INIpu
cpenHel TeMIepaType OKpyXaomero Bosmyxa 18°C. Ilpy MeHbIE TeMmIepaType
BO3IOyXa IIJIOTHOCTb TEeIUIOBOTO IIOTOKa BO3pacTaeT C YydeToM cJlenyolen
3aBUCUMOCTHU

a =9 [(t - )/ (t - 18)1(1,283), (34)
t 18 T t
roe g - JIMHeMVHas IIJIOTHOCTH TEINJIOBOTO MNOTOKa o Tabauue 12;
18
t - TeMInepaTypa TENJOHOCHUTEJNS, LUMPKYJIMPYyRIero B TpyBoIpoBoOOe

IIPM PAaCUYETHEIX YCJIIOBUAX;

t - TeMmmneparTypa BO3OyxXa B IIOMEUEHUN , e IIPOJIOXEH



TpyOOnIpoOBOL.

9.2.4 Hopmupyemoe cOMpoTUBNEHWE TeMNnonepenave HapyxHbIX CTeH Tennoro yepgaka R(g.w) o, M2 X
°C/Bt, onpegenswT cornacHo CHwull 23-02 B 3aBMCMMOCTM OT [pagyco-CyTOK OTOMUTENBHOrO nepuoaa
KNMMaTU4ecKkoro pamoHa CTpoMTENbCTBA NPU pacyeTHON TeMnepaTtype Bo3gyxa B vYepaake t(g)_int.

9.2.5 MNMpoBepsIOT HapyKHble Orpa)kgaloLime KOHCTPYKUUM Ha HEBbINAAeHWe KoHOeHcaTa Ha UX BHYTPEHHUX
NOBEPXHOCTAX. TemnepaTypy BHYTPEHHEW MOBEPXHOCTM CTeH Tay(g.w)_si, nepekpbitui Tay(g.f)_si n nokpbiTui
Tay(g.c)_si yepaaka cnegyet onpenenatb no opmyne

g g g
Tay = t - [ (t -t ) / (R ansbda )1, (35)
si int int ext o int
g
roe Tay , t - 10 %e, uTro M B 9.2.1;
int ext
g
anbda - KOB0bMLUMEHT TEeNJIo0Toaun BHYTPEHHEN IIOBEPXHOCTHU
int HapyXHOTO OTpaxIeHMs TeljoTo dYeppaka, Bt/ (M2 x °C),
IpMHMMaEeMbli: 1njsa cTe’H -  8,7; 1nnud IOKPHTUM 7 -
9-sTaxHelx mgomoB - 9,9; 10 - 12-sTaxumx - 10,5; 13 -
l6-mTaxHex — 12 Br/ (M2 x °C);
R - HOPMMPYEMOe COIPOTHUBJIIEHME TeIJIollepenade HaAPYXHEX CTeH
o R(g.w) o, IIePEKPEITUN R(g.f) O u HOKpHTUM R(g.c) o

Terioro uepnaka, M2 x “C/BT.

TemnepaTypa Touku pochbl t_d BbluMUCnsieTcs crieaylowmmM o6pasom:
onpegenseTcs BnarocodepxaHve Bosayxa yepgaka f_g no coopmyne

f = f + IensTa f, (36)
g ext
roe f - BJIATOCOIEepXaHMe HAaPyXHOTO BO3Zdyxa, I'/M3, INIPM PacCUEeTHOM
ext TemnepaTtype t ext, onpenendgercsa no dopmyle
f = 0,794 e /(1 + t /273), (37)
ext ext ext
e - CcpenHee 3a fAHBApb NaplUMajsbHOE »OaBJIeHMEe BOIAHOTO Iapa,
ext rlla, omnpegenseMoe corjyiacHo CHull 23-01;
HOenpra f - HOpupalleHMe BJATOCOIEPXaHMS 3a CUYeT I[OCTYIJIEHUSa BJaru C
BOBIOYXOM M3 BEHTUJISLUMOHHEIX KAHAJOB, I'/M3, NPUHMMAETCSH:
oJjis OOMOB C Tas30BeMu rymramu - 4,0 0/M3, Oia OOMOB C
sJexTpommMTamMmu - 3,6 1/M3;

paccynTbiBaeTCA NnapunanbHoe gaBlieHne BoOAHOro napa Bo3ayxa B TensioMm 4yepake e_g , rMa, no (bopmyne

g9
e=f (1 + ¢t /273)/0,794; (38)
g g int

no Tabnuuam napuuanbHOrO [aBfeHWs HacCbIWEHHOro BOASHOrO napa cornacHo npunoxexnuio C
onpegenseTcs TemnepaTypa Tovku pockl t_d no 3HaveHuio E = e_g.

lMonyyeHHoe 3HayeHune t d conocTaBnsieTCss C COOTBETCTBYIOLLIMM 3HadeHMeM Tay si (cTeH Tay(g.w)_si,
nepekpbITU Tay(g.f)_si n nokpeiTuii Tay(g.c)_si) Ha yaoeneTsopeHue ycriosuda t d < tay_si.

9.2.6 Npumep pacyeTa NpvBeneH B npunoxeHun T.

9.3 OrpaxparoLme KOHCTPYKLMM TEXHUYECKUX NoaBarioB

9.3.1 TexHuyeckne nopgarnel (Texnognonbe) - 3TO NoABanbl NPU HanMuMM B HUX HWXKHEW pasBoaku Tpyo
CUCTEM OTOIMIEHMS, TOPSIHEro BOAOCHa0XeHWs, a Takke TpyDd CUcCTeMbl BOAOCHA0XEHNST U KaHanM3auumm.

PacuyeT orpaxgatoLlimMx KOHCTPYKLWA TeXnognonum criefyeT BbINONHATL B npuBefeHHon B 9.3.2 - 9.3.6
nocriefoBaTefibHOCTHU.

9.3.2 Hopmupyemoe conpotusrnieHue Ttennonepenade R(b.w) o, m2 x °C/BT, 4yaCcTU UOKOMbHOW CTEHbI,
pacnonoXeHHOW Bbllle YPOBHS rpyHTa, onpeaenstT cornacHo CHwull 23-02 ons cTeH B 3aBUCMMOCTU OT rpagyco-
CYTOK OTOMUTENbHOrO nepuoda KNUMMaTUYEeCKOro panoHa cTpouTenbcTBa. [lpy 3TOM B KavecTBe pacqeTHou
TeMnepaTypbl BHYTPEHHEro BO34yxa MPMHMMAOT pacyeTHyl TemnepaTtypy Bo3gyxa B Texnognonbke t(b) int °C,
paBHyto He MeHee nntoc 2°C npu pacHeTHbIX YCNOBUSX.

9.3.3 OnpepensitoT npuBegeHHoe conpoTuereHne Tennonepenadve R(r.s) o, M2 x °C/BT, orpaxgarowmx



KOHCTPYKUMI 3arnybneHHon YacTn Texnoanoribsi, PAcronoXeHHbIX HXE YPOBHS 3EMIIN.

[na HeyTenneHHbIX MOMOB Ha rpyHTe B Cryvae, Koraa Mmartepuanbl Nofna M CTeHbl MMEKT pacdeTHble
KoadhpuumeHTsl TennonpoBogHocTn nambaa >= 1,2 Bt/(m x °C), npvBeaeHHoe CONpOTUBMEHME Tenronepenaye
R(r.s)_o onpegenstoT no Tabnuue 13 B 3aBUCUMOCTU OT CYMMaPHOW ANuHbI L, M, BKINOYaOLWEN WMPUHY TEXNOAMNOSbS
W OBe BbICOTbI YaCTW HAPYXKHbIX CTEH, 3arnybreHHbIX B rPyHT.

Ta6nuua 13 - MpuBeaeHHOe conpoTUBrieHUe Tennonepeaaye R(r.s)_o orpaxaeHui Texnognonbs,
3arny6reHHbIX B rPyHT

L, M 4 8 10 12 14 16

R(r.s) o, M2 x °C/Br 2,15 2,86 3,31 3,69 4,13 4,52

Onsi yTenneHHbIX MONIOB Ha rPyHTE B Cny4vae, korga matepuanbl Mona WM CTeHbl MMEHT pacyeTHble
KoadhpmumeHTbl TEnnonpoBogHoCTN Namodaa < 1,2 B1/(m x °C), npuBegeHHoe conpoTuenenne tennonepegade R(s)_o
OonpefensitoT N0 HOPMaTUBHOW AOKYMEHTaL NN,

9.3.4 Hopmupyemoe conpoTuMBIEHWE Tennonepenadye LOKOMbHOIO MNepeKkpbiTUst Hah TexnoAnoibem
R(b.s)_o, m2 x °C/BT, onpeaensiot no opmyne

b.c
R = n x R , (39)
o req
rone R - HOpMMPYEMOe COIPOTMBJIEHME TeIJionepelade I[ePeKpPHTUM Han
req TEXIIOANOJIbLEM, onpenesseMoe COTJIaCHO CHull 23-02 B
3aBUCUMOCTU oT IpalyCo-CyTOK OTONUTEJILHOTO nepuona
KJIMMaTUYEeCKOTO paloHa CTPOMTEeNIbCTBAa;
n - x0o2QdMLUMEeHT, onpenesyigeMell IO dopmyJie
b
n = (t -t )/ (t -t ), (40)
int int int ext
t , t - 7O X%e, uTro M B 9.2.1;
int ext
b
t - TO X%e, uTo M B 9.3.2.
int

9.3.5 TemnepaTypy Bo3ayxa B Texnognonke t(b) int, °C, onpeaensoT no popmyne

b b.c n
t = [t A /R + Cymma(g 1 ) + 0.28V n po t +
int int b o i=1 pi pi b a ext
r.s b.w b.c
+ t A /R + t A /R 1/[A /R + (41)
ext s o ext b.w o b o
r.s b.w
+ 0,28 V.n po + A /R + A /R 1,
b a s o b.w o
roe t - pacueTHas TeMIepaTypa BO3OyXa B IIOMENEHUM Hag
int TexnonnonseMm, °C;
t , 9 , 1 , c - TO %e, uTo U B Qopmysne (32);

A - IUIOWAab TEeXIONNOoJIbA (LOKOJBHOI'O IIE€PEeKPHTUH) ,
b M2 ;
b.c

R — HOpMMPpYyeMoe CONPOTHUBJIIEHME Tenjonepenade
e} LIOKOJIBHOT'O [IEePEeKPLEITUA, M2 x °C/BT,

yCcTaHaBJaMBaeMoe corJjiacHo 9.3.4;



Y - ofbbeM BO3Iyxa, 3arOJIHALIETO NIPOCTPAHCTBO

b TeXINOANoNbg, M3;
n - KPaTHOCTbL BO3IOyxooOMeHa B nommajie, 4 (-1): npwu
a NpokJjlagke B NoABajlie ras3oBuHX Tpyd m a = 1,0
u(-1), B ocranbHHX cjydasax n_a = 0,5 u(-1);
po - IJIOTHOCTHL BO3IOyxXa B Texnomgnoinse, Kr/m3,
NpMHMMaeMass paBHOM po = 1,2 xr/mM3;
A - mJjomanb noJja " cTeH TEeXINOOINOJNbH,
S KOHTAKTUPYIOIUX C IPYHTOM, M2;
r.s
R - TO X%e, uTOo M B 9.3.3;
e}
A - IMJIOHAIb HAPYXHBIX CTEH TEeXIONNOJbsS Hal YPOBHEM
b.w 3eMIIM, M2;
b.w
R - TO X%e, uTOo M B 9.3.2.
o

Ecnu t(b)_int oTnnyaeTca oT nepBoHayanbHO 3a4aHHOW TeMnepaTtypbl, pacyeT nosTopsitoT no 9.3.3-9.3.5 no
nony4YyeHns paBeHCTBa BEMWYMH B NpedblayLlem v nocreayroLlem Lwarax.

9.3.6 lMpoeepstoT no dopmyne (4) CHull 23-02 nonyvyeHHOe pacyeTOM HOpMUpyemMoe COMNpOTUBIEHME
Tennonepegaye LOKONbHOTO NEpPeKpbiTUS Ha yaoBrneTBopeHwe TpeboBaHus No HOPMUPYEMOMY TemnepaTypHOMY
nepenaay Ansi nona nepsoro ataxa, pasHomy [denbta t_n = 2°C.

9.3.7 MNMpumep pacyeTa npuBeLeH B NpunoxeHum T.

9.4 CBeTonpo3payHble orpaxparoLime KOHCTPYKLMU

CeTonpospayHble orpaxaatoLine KOHCTPYKLMM noabupatoT no criegyrollen MeToauke.

9.4.1 Hopmwupyemoe conpoTuBneHme Tennonepedade R _req cBeTonpo3paudHblX KOHCTPYKUMWA cregyeT
onpegenate no Tabnuue 4 CHulM 23-02. MNpn aToM CHavyana BbIYMCAAKT AN COOTBETCTBYIOLLErO KNMMaTU4EeCKOro
panoHa KONMU4ecTBO rpajyco-cyTok otonuTtensHoro nepuoga D_d no dopmyne (1) HacToswero Csoga npasun. B
3aBMCUMOCTM OT BennuuHbl D_d u TMna npoekTMpyemoro 34aHus Mo KOMOoHKam 6 u 7 BbILWEYNOMSIHYTOM Tabnuubl
onpepensetca 3HavyeHue R_req. [ina npomexyToyHbix 3HavyeHnn D_d senununHa R_req onpegensetcsa no dopmynam
npumMedanus 1 k aton Tabnuue.

9.4.2 Bbibop CBETOMPO3PaYHON KOHCTPYKLMN OCYLLECTBIISAETCA NO 3HAaYEHUIO NPUBEAEHHOrO0 CONPOTUBMEHMS
Tennonepegade R(r)_o, nonyyeHHOMy B pe3synbTate CepTUMUKALMOHHBLIX UCNbITaHuiA. Ecnv  npuBegeHHoe
conpoTuBreHue Tennonepegade BbIOpaHHOW CBETOMPO3payHOM KOHCTpykuumn R(r)_o, Gonble vnu paeBHo R_req, To
3Ta KOHCTPYKUMA yooBneTBopseT TpeboBaHNAM HOPM.

9.4.3 Tlpn oTcyTCTBMM CepTUULMPOBAHHBIX AaHHbIX [OOMYCKAeTCs MCNonb3oBaTb MPW NPOEKTUPOBAHUU
3HayeHus R(r)_o, npuBeaeHHble B npunoxeHun J1 HacToswero Ceoga npasun. 3HaveHns R(r)_o B 3TOM NpunoxeHnu
JaHbl 4na cny4YaeB, Korga OTHOLLEHWE MIoLaan OCTEKINEHMS K nioLwaan 3anofiHeHMs CBETOBOro npoemMa 6eta paBHO
0,75. lMpu ncnonb3oBaHWM CBETOMPO3PAYHbIX KOHCTPYKUMIA C OPYrMMK 3HadveHusamu 6eta cnegyet KOppeKkTMpoBaTb
3Ha4veHue R(r)_o cnepgywowmm obpas3om: Ans KOHCTPYKLMIA C AEePEBAHHBIMWU UMW NacTMacCOBbIMU NepennieTamu npu
Kakgom yBenuyeHumn 6eta Ha BenuumHy 0,1 cnegyeTt ymeHbllaTth 3HadeHne R(r)_o Ha 5% 1 HaobopoT - Npu Kaxaom
yMeHbLueHun 6eTa Ha BenuumHy 0,1 cnegyeT yBenuunTb 3HadeHne R(r)_o Ha 5%.

9.4.4 CymmapHas nnowiagb OKOH XWUMbIX 30aHUA JoImkHa ObiTb He 6onee 18% (onsi OOLWECTBEHHBLIX - HE
bonee 25%) cymmapHOM nowagn CBETOMPO3pPayHbiX M HEMPO3PayHbIX OrpakAalLWUX KOHCTPYKUMK, ecnu
npuBeLeHHoe CONpoTMBREeHMe Tennonepeaaye okoH MeHbLue: 0,51 M2 x °C/BT npu rpagyco-cyTtkax 3500 un Huxe; 0,56
M2 x °C/BT npu rpagyco-cytkax Bbie 3500 go 5200; 0,65 m2 x °C/BT npu rpagyco-cyTkax Bbiwe 5200 go 7000 n 0,81
M2 x °C/BT npu rpagyco-cytkax Bbiwe 7000. lMpu onpegeneHun STOro COOTHOLLUEHMS B CyMMapHyt nrowanb
Henpo3payHbIX KOHCTPYKLMIA crieqyeT BKIoYaTh BCE NPOAOSbHbBIE U TOPLEBLIE CTEHbI.

9.4.5 lNpwn npoBepke TpeboBaHMsA N0 06ecneyeHno MUHUMAarnbHOM TemMnepaTypbl HA BHYTPEHHEN MOBEPXHOCTU
CBETOMPO3payHbIX OrpaxgeHun Temnepartypy Tay_int aTux orpaxgeHun cnegyet onpefensatb no 9.1.13 kak ans
OCTEKITeHUS, TaK U ANs Henpo3paydHbiX 3NemMeHToB. Ecnu B pesynbTaTe pacyeTa okaxeTcs, uto Tay_int < 3°C, 1o
cnegyeT BblOpaTb Opyroe KOHCTPYKTUBHOE peLleHWe 3arofiHEHUSI CBEToMnpoemMa C LUenbk obecrneyeHus 3Toro
TpeboBaHusi NnbO NpegyCMOTPETh YCTAHOBKY NOA OKHaMu NpubopoB OTOMNMEHNS.

9.5 OrpaxparLme KOHCTPYKLMM OCTEKNEHHbIX JIOMXUNA U GarKoHOB

9.5.1 MNpun ocTekneHun nomxun n 6ankoHOB obpasyeTcs 3aMKHYTOe NMPOCTPaAHCTBO, TemnepaTtypa KOTOporo
dopmMmupyeTcsa B pesynbTate BO3OENCTBUSA ero Orpaxaatomx KOHCTPYKUNIA, cpebl NOMELLEHUs 30aHUSA U HAapYXHbIX
ycnosuin. Temnepatypa BHYTPM 3TOr0 NPOCTPaHCTBA OMNPEAenseTcss Ha OCHOBE PELUEHUs YpaBHEHUS TensoBoro
BanaHca ocTekneHHon Noaxuun nnn bankoHa (aanee - NOMAXMN).



n + + m - -

(t -t ) Cymma (A /R ) = (t -t ) Cymma (A /R ), (42)
int bal i=1 i oi bal ext J=1 J 07
Toe t - pacuyeTHas TeMmIepaTypa BHYTPeHHeEIO Bo3Oyxa NoMemeHmsa, °C,
int NpuHMMaeMas COTJIaCHO yKasaHuam 5.2;
t - pacueTHas TeMmIepaTypa HapyXHOro Bo3nyxa, C, [OIpuHMMaeMmas
ext corJlacHO ykazaHumam 5.1;
t - TeMmepaTypa BO3Iyxa NPOCTPAaHCTBa OCTeKJeHHOM jomxum, °C;
bal
+ +
A , R - COOTBETCTBEHHO IJjomanb, M2, W OPUBEIEHHOE COIPOTUBIIEHUE
i ol rTenmonepemadue, M2 X °C/Br, i-ro ydyacTka OIpaxIeHUA MEXIY
IOMeNEeHMEeM S3IaHusS M JIOIXUEN;
n - UMCJIO YYACTKOB OTPaxXIeHUM MexIy [IOMelleHUEM 30aHusS U
JIOIXUEN ;
A , R - COOTBETCTBEHHO IJOmanb, M2, U I[OpUBEIEHHOE COIPOTUBIIEHUE
3 oj Temnomnepemaude, M2 x “C/BT, j-TOo yuyacTKa OTPaxIeHMS MEeXIy
JIOOXMEN UM HaPyYXHEIM BO3IYXOM;
m - UMCJIO YUYaCTKOB OTPaxXIeHUM Mexny JIOIXMUeM " HapPyXHBIM
BOBIOYXOM.

9.5.2 Temnepatypy BoO3gyxa BHyTpWM OCTekneHHom nomxkmm t _bal cnepyet onpefenaTe U3 ypaBHEHUS
Tennooro 6anaHca no opmyne

n + + m - -
t = [t Cymma (A /R ) + t Cymma (A /R )]/
bal int i=1 i oi ext j=1 J o7
n + + m - -
/[Cymma (A /R ) = Cymma (A /R )]. (43)
i=1 i oi j=1 3 0]

9.5.3 lNpuBegeHHoe conpoTuBfeHWe Tennonepenade CUCTEMbl OrpakaaloLmnX KOHCTPYKUWI OCTEKNEeHHOW
nogxxun, pasgensaooLlmMx BHYTPEHHIO U HapyxHyt cpefbl: cTeH R(bal)_w u okoH R(bal)_F cnegyeT onpegendats no
dopmynam:

bal r bal r
R = R /n; R = R /n, (44)
w w F F
r
roe R - IPMBEINEHHOE COIPOTMBJIIEHME TeIJjollepelaye HAPYXHOM CTEHH B
W npenejiax OCTEKJIEHHOU Jiomkuu, M2 x “C/Br;
r
R — IPMBEIEHHOEe COIPOTUBJIEHMEe TeIljlollepelade 3allOJIHEHUM OKOHHEBIX
F IPOEMOB M NPOEMOB JIOIXMM, PAaCIOJIOXKEHHBIX B HAPYXHOM CTEHE B
npegenax OCTeKJIeHHOM Jjomxuu, M2 X °C/Br;
n - KO2QOMUMEHT, 3aBUCHLMUNM OT IIOJIOXEHMS HAPYXHOM IIOBEPXHOCTU

orpaxmaniMx KOHCTPYKLMM 3OaHMS IO OTHOWEHMI K HapyXHOMY
BO3OYXY; IJIs HAPYXHHX CTEeH ¥ OKOH OCTEKJIEHHOM JIOIXUM
cienyeT NpUHMMAeTh 0 dopmyrie

n = (t -t )/ (t -t ) . (45)
9.5.4 Mpumep pacyeTa NpvBeaeH B npunoxeHum Y.

10 MNoBbIWweHne 3HepreTnyeckon 3cphpeKTMBHOCTHU CYLLECTBYIOLWMUX 30aHUN

10.1 lMoBbiWeHne 3HepreTU4eckon 3aPEEKTUBHOCTU CYLIECTBYIOLWMX 34aHUA criegyeT OCYLecTBASATb Mnpu
KanutanbHOM  pPEeMOHTE, PEKOHCTPYKUuUM (MogepHM3auumu, CcaHauuu), paclumMpeHuM U yHKUMOHANBHOM
nepeHasHa4yeHuMn nomelleHun (ganee - PeKOHCTPYKLMS) CYyLLeCTBYOLWUX 30aHUN B COOTBETCTBUM C TpeboBaHUsMU



10.2 n ¢ yyetoMm TpeboaHun BCH 58(p) n BCH 61(p), 3a ucknioyeHnem crnyyaes, npeaycmoTpeHHbix B CHull 23-02.
[Mpn YacTUYHOW PEKOHCTPYKLMU 34aHus (B TOM YnUCrie npu u3aMeHeHun rabaputoB 3aaHus 3a CHET NpUCTpamBaeMbIX U
HaacTpauBaeMblx 06 beMOB) TpeboBaHNS HACTOALLMX HOPM PACNPOCTPAHSIIOTCS HA U3MEHAEMYIO YacTb 34aHus.

10.2 TpeboBaHms CHull 23-02 cunTaloTCs BbINOMHEHHbIMW, €CnuM  aKkTU4Yeckoe npuBeOEHHOE
COMpOTUBMEHME Tennonepenavye HapyXHbIX OrpaxaarlLlmMx KOHCTPYKUMWA 34aHua cocTtaBnsieT He MeHee 90%
3Ha4yeHuN, yCTaHoBMeHHbIX B Tabnuue 4 CHull 23-02, nnbo pacyeTHoe 3HavyeHMe yaenbHOro pacxoda TennoBoun
3HEPrUM Ha OTOMNSEHME CYLLECTBYIOLLErO 34aHUS UMK ero M3MEHsIEMON 4acTu, onpeaensemMoe COrfacHo NpUNoXeHMo
" CHwuIT 23-02, He npeBbIlaeT HOPMUPYEMbIX BENTMYNH, YCTAHOBMEHHbIX B Tabnuuax 8 n 9 CHull 23-02.

10.3 lNMpoeKT pekoHCTPYKUUKN 3a4aHWIA cnegyeT paspabatbiBaTb cornacHo TpeboBaHusmM pasgena 6 CHull 23-
02. TMpn aToM Onsa CywecTBYWOLEro 34aHWs MO AaHHbIM MpoeKTa W/MnM HaTypHbix obcregoBaHun crnegyet
onpefenuTb pacyeTHbIV YAENbHbIN pacxof TEMSOBOM 3HEPrUM Ha OTOMMEHUe, paccMaTpvBasi BMMSHUE OTAENbHbIX
COCTaBMSAOLWMX Ha TENSoBoW GanaHc 1 BbIAENSIS OCHOBHbIE 3IEMEHTbI TEMNO3alLmMThl, rAe NPoMcxoaaT Hanbonblme
Tennonotepu. 3atemM Ans BbiOpaHHbIX 3NEeMEHTOB TENNO3aLUnUTbl U CUCTEMbI OTOMMEHUS N TennocHabxeHusa cnegyeT
paspaboTaTb KOHCTPYKTMBHbIE U UHXEHepHble pelleHusi, obecneuymBaroline HOpMUPYEMblE 3HAYEHUST YAENbHOro
pacxofa TEennoBow 3HeEPrnun Ha OToNNeHNe 34aHus.

10.4 PacuyeTHasd BenunuMHa yAenbHOro pacxoda TEMfioBOW 3HEpPruM Ha OTONMeHue 30aHus MOXeT ObiTb
CHWXeHa, criefys ykasaHusm 7.7.

10.5 Bbibop MeponpusaTviA NO NOBbLILLEHWIO TEMNMOBOW 3alUUTbl MPU PEKOHCTPYKLMM 3O0aHUA pekoMeHayeTcs
BbIMOMHATE HA OCHOBE TEXHWUKO-3KOHOMUYECKOrO CpPaBHEHUSA MPOEKTHbIX PEeLUEeHVWA YBENNYEHUS WM 3aMeHbl
TEeNno3alnTbl OTAENbHbIX BUOOB OrpaXxAalLmMX KOHCTPYKUMA 34aHuMst (YepOadvHblX M LOKOSbHbIX MNEPEKpbITUN,
TOPLEBbLIX CTEH, CTEH (bacaga, CBETONPO3PaAYHbIX KOHCTPYKLMIA U MPOYUX), HAYMHAS C MOBLILLEHNST SKCMITyaTaLUMOHHBIX
KayecTB bonee gelleBbiX BAPUAHTOB OrpaxaarLmnx KOHCTPYKUM. Ecnn npun yBenuueHnn Tenno3aiymTbl 3TMX BUOOB
OrpaxgatoLLmX KOHCTPYKLMMN HE yaaeTcst AOCTUTHYTb HOPMUPYEMOTrO 3HAYEHWs YAENMbHOro pacxoda dHeprun cornacHo
CHuI1 23-02, To cnegyet AONONHUTENBHO MPUMEHSTL Apyrme 6onee Aoporue BapuaHTbl YTEMMeHWs, 3aMeHbl Unu
KOMOUHaLMM BapuaHTOB 4O AOCTUXEHUSA YKka3aHHOro TpeboBaHms.

10.6 lNMpun 3ameHe cBeTONPO3paYHbIX KOHCTPYKUMI Ha aHeproaddektuBHble cornacHo CHulM 23-02 cneayet
npegycMmatpmBaTb HEOOXOANMBIV BO34YXOOOMEH MOMELLEHUI 30aHNIA.

10.7 Tllpn pas3paboTke KOHCTPYKTMBHbIX pPELUEHUA MO YBENMYEHUIO TennosawiMTbl Henpo3payHbiX
Orpaxgalolmx KOHCTPYKUWIWA, Kak MpaBuro, criegyeT pPYKOBOACTBOBATbCA YKa3aHUAMW pasfenia 8 HacTosLLero
OOKYMeHTa U1, Npu HeoOXxoAMMOCTM, NpeaycMaTpBaTh NapoOU30SISILMOHHbBIE CMOW B COOTBETCTBUMU C TpeboBaHMAMMU
CHul1 23-02.

10.8 lMpu HaacTponke 3gaHWst OOMOMHUTENBHBIM 3TaXoM (dTaxamu) u Bbibope 06BEMHO-NNAHMPOBOYHOMO
peLLEHNST PEKOMEHOYETCH C 3HEPreTUYECKON TOYKM 3PEHUS MPUMEHSITL MaHCapAHbIe 3TaXu, Tak Kak OHM noTpebnsoT
Ha 30-40% MeHblUe TEnmnoBOW 3HEPrUuM Ha OTOMMEeHWEe, YeM STaXUu C BepTUKarbHbIMU CTeHaMu Mpu OOMHAKOBOW
oTannMBaeMon nnowaau.

11 Tennoycton4mBocTb

11.1 TennoycToM4YMBOCTb OrpakaaroLmnx KOHCTPYKLMIA B TeNNbIW nepuoa roaa

11.1.1 Tlpy NPOEKTUPOBaHUN OrpaxdaroLmMX KOHCTPYKUMM C Yy4ETOM WX TENNOyCcTOMYMBOCTM Heobxooumo
PYKOBOACTBOBaTLCH CNeAyOLLUMN MOSTOXKEHUAMMN:

TeNnnoyCTOMYNBOCTb KOHCTPYKLUMW 3aBUCUT OT MOpsAKa pacrnofioXeHUs CNoes maTepuanos; BenuuuHa
3aTyxaHus amnnuTyabl konebaHui TemnepaTypbl HapY>KHOrO BO3A4yxa V B ABYXCIMONHON KOHCTPYKLUMU yBENUYMBaeTCs,
ecnu bonee TennOyCTONUUBLIA MaTepuan pacnonoXeH U3HYTpU;

Hanvyne B KOHCTPYKLUWN OrpaXkaeHUst BO3AYLLHOW MPOCIIONKM yBENUYMBAET TEMMOYCTONYMBOCTb KOHCTPYKLMW.
B 3amkHyTOM BO3QYLIHOM MpPOCMOWMKE LenecoobpasHo ycTpavBaTbh TEMSOU30MSALMI0 € TENnooTpaXKatloLlen
MOBEPXHOCTbIO; CIMOW KOHCTPYKLMKU, PacroSiOXEHHble MeXAy BEHTUIMPYEMOW HapyXHbIM BO3OYXOM BO34YLUHON
NPOCIMONKOM N HapPY)XHOW MOBEPXHOCTbIO OrpaxaarLlen KOHCTPYKUUKU, OOIMKHbI UMETb MUHUMAarbHO BO3MOXHYIO
TonwuHy. Hanbonee uenecoobpas3HO BbIMOMHATbL 3TU CIIOM U3 TOHKMX METannMyeckmx unm acbecToueMeHTHbIX
nnCTOB.

11.1.2 TennoycToON4YMBOCTb Orpaxiarolei KOHCTPYKLNK 34aHUs J0SKHA COOTBETCTBOBATL TpeboBaHUSAM
CHu 23-02; gnsa atoro onpegensoT HOPMUPYEMYIO aMNUTyay konebaHuin TemnepaTypbl BHYTPEHHEW NOBEPXHOCTM
orpaxgatoLlein koHcTpykumm A(req)_tay, °C, no cdopmyne (11) CHull 23-02

req
A =2,5-0,1(t - 21), (46)
Tay ext
roe t - cpenHsasa MecdauyHad TeMIepaTrTypa HapyXHOTO BO3OyXa 3a
ext uoib, °C, OpuHMMaeMas coTrJyiacHo CHwuIl 23-01.

11.1.3 BenuuuHy 3aTyxaHus pacyeTHOW amnnuTydbl konebaHun TemnepaTypbl HapyXHOro Bo3gyxa V B
orpaxgaroLen KOHCTPYKLNKN, COCTOSALLEN N3 OOHOPOAHbLIX COEB, paccymThbIBalOT No dhopmyne

D/KB.KOpPeHb (2)
v=20,9-2,718 [ (s + anboda Y(s + Y )...(s + Y ) X



1 int 2 1 n n-1

X (amnmboda + Y )]/(s +Y )(s +Y)...(s +7Y ) ansbda 1, (47)
ext n 1 1 2 2 n n ext
roe D - TemnJyioBas MHepLUMd oTpaxiawnimen KOHCTPYKLWM,
onpenesnseMas 1o dopmyne (53);
S 4, S 4 .., S - pacdYeTHHE KO20OULMEHTE TEeNJIOyCBOEHUSA
1 2 n MaTepuaa OTIEJIbHBIX CJlI0eB oTrpaxialpien
KOHCTpykumMy, Bt/ (M2 x °C), IPUHVMAaEMEIE I10
IPUIIOXKE HUIO I WU o pesyabTaTam
TeNJIOTEeXHUUYECKUX UCIIBITaHWMI;
Y , Y ..., Y ;Y - KO2QbULMEHTH TEeIJIOyCBOEHUS HapyXHOM
1 2 i-1 i IOBEPXHOCTU OTIOeJIbHEIX cJoeB oTpaxmamnimen
KOHCTPYKLUM, Br/ (M2 x °C), onpenesisieMele
corjylacHo 11.1.6;
anbda - TO %€, 4uTO M B dopmyrne (8);
int
ansbda - KO2QOMUMEHT TENnJIooTOauYy HAPYXHOM I[IOBEPXHOCTU
ext orpaxiapiey KOHCTPYKLMM IO JIETHUM YCJIOBUAM,
Bt/ (M2 x °C), ompemesdeMell HO GopMmye
anbda = 1,16(5 + 10 xB.KOpPEHEL (V)), (48)
ext
roe v - MMHMMAaJIbHAs M3 CpelHUX CKOpOCTeN BeTpa I0
pyMbaMm 3a VIOJIE , IIOBTOPSAEMOCTb KOTOPEIX
cocTaByusgeT 16% u Oojee, IpMHMMaeMas COIJIACHO

CHuIl 23-01, HO He MeHee 1 mMm/cC.

BenvunHy v ans MHOrOCNOMHOW HEOOHOPOOHOW Orpaxaatowen KOHCTPYKUMM C  TenrnonpoBOOHbIMU
BKIMIOYMEHNsIMK B Buae obpamnstowmnx pedbep npuHmumatot B cootBetcTBum ¢ FOCT 26253.

11.1.4 PacyeTHyo amnnutygy konebaHui Temnepatypbl HapyHoro Bo3ayxa A(des)_t,ext, °C, paccuntbiBatoT
no dpopmyne

des
A = 0,512 + po (I - I )/annda , (49)
t,ext t,ext max av ext
roe A — MaKCHuMaJilbHad aMIlIJInTynoa TeMHepaTypr Hapy)KHOI‘O BO3OyXa B
t,ext unoyie, °C, npuHuMMaeMas corjiacHo CHuIl 23-01;
po - KO2QIMUMEHT MNOIJIOWEHMS COJIHEUHOM paaualuuy MaTepualioM
HapyXHOM IIOBEPXHOCTHU orpaxnamnuen KOHCTPYKLMM,
IpMHMMAaeMel no Tabnauuie 14;
I , I — COOTBETCTBEHHO MaKCHuMaJIbHOEe " cpenHee 3HaAUEeHUd
max av CYMMapHOM COJIHEYHOM panuaumum (OpsaMoM M pacCesHHON) ,
BT/M2, NOpUHMMAaeMble COIJIACHO HOPUIIOXeHMs: I': IJjid HapyXHBEX
CTeH - Kak IJgd BepTUKAJILHOM IIOBEPXHOCTHU 3arnangHon
opMeHTauuy, IOJg [OKPHITMM - KaK IJid TDOPMBOHTAJIbHOMU
HOBerHOCTM,‘
annda - TO X%e, uro u B Qopmysne (48).

ext

Ta6nuua 14 - KoachcdmumeHT nornoweHnsi COnHeYHon paguaumm matepuanom Hapy>KHOW NOBEePXHOCTH
orpaxpatoLien KOHCTPYKLUU

N MaTepurasl HapPyXHOM [NOBEPXHOCTM OTpaxIawien Kosbduumenur
.. KOHCTPYKLUU IOTJIOMEHU S
COJIHEUHOM paluaumm
po
1 AJTIOMMHMIM] 0,5
2 AcOeCcTOolleMEeHTHEIE JIVCTE 0,65
3 AchanbToOEeTOH 0,9
4 BeToHEH 0,7




5 IlepeBO HeOKpalleHHOE 0,6
[ BamWMTHEI CJIOM PYJIOHHOM KPOBJIM M3 CBETJIOTO 0,65
TrpaBud
7 Kupnuu IDJAMHSHBIY KpaCHBMN 0,7
8 Kupnuu cuiykaTHBIN 0,6
9 O6MLOBKa NPUPOINHEM KaMHEM OeJibM 0,45
10 |[Oxpacka cuIMkKaTHas TEeMHO-cepas 0,7
11 |Oxpacka M3BecCTKOBas Oejasga 0,3
12 |InuTka OOJMMIIOBOUYHAS KepaMuuecKad 0,8
13 |Inurxka o6JMIIOBOUHAS CTEKJISHHAS CHUHSL 0,6
14 |Inurka obnmuioBOUHAS OeJjas MM rajeBasd 0,45
15 |PybGepoun C mnecdaHOM NOCHIIKOM 0,9
16 |Cranp JMCTOBas, OKpalleHHas OeJyio¥ KpackKoM 0,45
17 |Cranb JIMCTOBasg, OKpalleHHas TEeMHO-KpaCHOMU 0,8
KpackoM
18 |Cranp JMCTOBasg, OKpAlIEHHAs 3EJIEHOM KpPacCKoM 0,6
19 |Cranb KpoBeJibHad OLMHKOBAHHAaA 0,65
20 |CrexJio OOIUIIOBOUHOE 0,7
21 |lryxaTypka M3BeCTKOBas TeMHO-cepas WU 0,7
TeppakoToBas
22 |llrykaTypka LEMEeHTHas CBeTJIO-ToJyDas 0,3
23 |lryxaTypka LeMeHTHas TeMHO-3eJleHad 0,6
24 |lrtyxaTypka LeMeHTHas KpeMoBasd 0,4

11.1.5 Pac4yeTHylo amnnuTygy konebaHui TemnepaTypbl BHYTPEHHEW MNOBEPXHOCTUM orpakgatoLlen
KOHCTpykumn A(des)_Tay, °C, paccunTtbiBaloT No hopmyne

des des
A = A /v, (50)
Tay t,ext
des
roe A - pacueTHasd aMIIUTyIa KoJjieDaHMM TeMIepaTyphl HapyXHOT'O
t,ext BO3Oyxa, °C, omnpemensgeMasa corjyiacHo 11.1.4;
\4 - BeJIMYMHA 3aTyxXaHusa pPacyeTHOM aMIJIUTYIOE KoJieOaHUM

TeMIIepaTypel HapyXHOTO BO3ayxa A(des) t,ext B orpaxnawimein
KOHCTPYKLUUM, oIpenejseMmas corjlacHo 11.1.3.

11.1.6 Ona onpepeneHuss KO3(PULNEHTOB TEMNMOYCBOEHUSI HAPYXHOW MNOBEPXHOCTU OTAENbHbIX CroeB
orpaxgatollenn KOHCTPYKUMM crefyeT npefBapuTeNbHO BbIMUCIUTL TEMMOBYW MHepumtio D kaxpgoro crnosi no
dopmyne (53).

KoahdhmumeHT TennoycBoeHnss Hapy>KHoM noBepxHocTu cros Y, BT/(mM2 x °C), ¢ TennoBon nHepumen D >= 1
cnegyeT NPUHMMATb PaBHbIM pPacYeTHOMY KO3((PMLMEHTY TEMMOYCBOEHMS S MaTepuarna 3TOro Crost KOHCTPYKLMM MO
npunoxexHuto .

KoappmumeHT TennoycBoeHust HapyXHOW MNOBEPXHOCTU crnios Y ¢ Tennoson wuHepumen D < 1 cneayet
onpefenaTb pacyeToM, HauMHas C NepBoro Crios (cunTasi OT BHYTPEHHEWN NOBEPXHOCTU OrpaxaatoLen KOHCTPYKLMK)
cnegyowum obpasom:

a) Ans nepBoro cros - no opmyne




2
Y = (R s + anbda )/ (1 + R anbda ) ; (51)
1 11 int 1 int

6) ans i-ro cnos - no popmyne

2
Y =(R s + Y )/ (1 + R Y ), (52)
i i i i-1 ii-1

roe R, R - TepMMuUecKyre COINPOTUBJIEHUS COOTBETCTBEHHO IIepBOTO U
1 i i-To cJoerB oTpaxmawmen KOHCTPYKLNWM, M2 x °C/Bm,

onpepenaeMele no popmyne (6);
s , S - pacdyeTHBE KOBOOMUIIMEHTEL TEenJIOyCBOEHUS Marepuana
1 i COOTBETCTBEHHO IEepBOrO u i-ro cjoes, Bt/ (M2 x °C),

IpMHUMAEMEIE [0 NPUJIoXeHMmio II;

anbda - TO %€, 4uTO M B Qpopmyrne (8);
int

Yy , Y , Y - KOBOOULMEHTEL TEelJIOYyCBOEHUA HapyXHOM [IOBEPXHOCTU
1 i i-1 cCcoOoTBeTCTBEHHO IIEPBOTO, i-ro n (i-1) -ro cioes

orpaxgapumel KOHCTpykumu, Bt/ (M2 x °C).

11.1.7 Ecnn A(des)_tay <= A(req)_tay, TO orpaxgaroLas KOHCTPYKUUS yaoBneTBopseT TpeboBaHUAM HOPM
no TenmnoycToN4YMBOCTU.

11.1.8 3Ha4veHus koadpduumneHToB TennonponyckaHus 6eta_sp COMHUE3aWwmnTHbIX YCTPOWCTB, NPUMEHSEMbIX
ONS OKOH M (poHapen 3gaHui B panoHax Co cpegHemecsvHon Temnepatypon mons 21°C u Bblwe, NpuBeAdeHbl B

Tabnuue 15.

Ta6nuua 15 - KoachduumeHT TennonponyckaHUA CONHLEe3alWmMTHbIX YCTPOMUCTB

N CoJiHLIe3alMTHEIE YCTPOMCTBA KondbouumeHnt
o.I. TEIJIONPONYCKAaHUA
COJIHLIE 33N THBEIX
yCTpOMCTB OeTa_sp

A. HapyxHile

1 llTopa MM MapkmMs3a M3 CBETJIOM TKaHU 0,15
2 llTopa MAIM Mapkus3a M3 TEMHOM TKaHU 0,20
3 CTaBHM—XAJIO3M C HOEePEeBSAHHEIMM I1JIaCTUHAMU 0,10/0,15
4 MITOPEI-XaJilo3M C MeTaJJIMUEeCKUMM I1JIaCTUHAMU 0,15/0,20

B. MexcTekonbHEE (HEeNpOBEeTPMBAaEMEIE)

5 [ITOPEI—XAJI03M C METAJINIMUECKUMM I[1J1aCTUHAMU 0,30/0,35
6 IiTopa M3 CBETJIOM TKaHU 0,25
7 llTopa 3 TEMHO¥ TKaHU 0,40

B. BuyTpeHHUE

8 [ITOPEI—XAJIIO3M C METAJINIMUECKUMM I[1J1aCTUHAMU 0,60/0,70
9 lITopa M3 CBETJIOW TKAaHU 0,40
10 IlTopa M3 TEeMHOM¥ TKaHU 0,80
IIpuMeuauns
VMLUMEHTH TEeIJIONPONYCKAaHMA: I YepTH - o1 JIHLIL IV T HEIX
1 Koo e eJIONPONyCKa o e co esa
YCTPOMCTE C MJIaCTMHaMM non yrJjioMm 45°, mocje 4YepTe — I[OI yIJIOM 90° x

IIJIOCKOCTM IpoeMa.

2 KooddMUMEHTH TENJIONPONYCKAHUS MEXCTEKOJIbHBEIX COJIHLIE3AIMTHEX YCTPOMCTB
C NPOBETPMBAEMBEIM MEXCTEKOJIBHEIM MNPOCTPAHCTBOM CJIeOyeT NPMHMMATL B 2 pasa
MEeHBIIE .




11.1.9 Tennosyto nHepuuto D orpaxkgatoLlen KOHCTPYKLMM crieayeT onpeaensaTtb no dopmyne

D=Rs+Rs + ... +R s, (53)
11 2 2 n n
rone R, R, ..., R - TepMHUUeCKHue CONPOTUBJIIEHNUSA OTIOeJlbHBIX CJIOEB
1 2 n oTrpaxmanimen KOHCTPYKLNWM, M2 x °C/BT,
onpenensgemele no popmyne (6) ;
S S 4, «.., S - pacueTHbHE KO2OOMUMEHTH TeIJIOYCBOEHUS MaTepuasa
1 2 n OTIEeJIbHEIX CJIOeB OoTpaxiamilel KOHCTPpyKuuu, BT/
(M2 x °C), mHNpUHMUMaEMHE IO npunoxenmio I MIM 10

pesysibTaTaM TeIllJIOTEXHUUYECKUX VICIIEITaHUM .

11.1.10 Mpumep pacyeTa npmBeneH B npunoxeHum @.

11.2 TennoycToM4YMBOCTb NMOMELLEHMI B XOJNOAHbIV Nepuoa roga

11.2.1 TennoyCToM4YMBOCTbL MOMELLUEHUN B XONOAHbIA NEpVoA roga Mnpyv HanuuMu B 34aHUN CUCTEMbI
OTOMMEHNsI C aBTOMATUYECKMM PErynmpoBaHNeM TeMnepaTypbl BHYTPEHHEro BO3ayxa He HopMmupyeTcs. B octanbHbIx
cny4vasix HopMaTuBHble TPebOBaHMSA K TEMMOYCTONYMBOCTIN NOMELLEHMIN ycTaHoBneHbl B CHulM 23-02.

11.2.2 MeToa pac4deTa TENNOyCTONYMBOCTU NMOMELLEHWIN B XONOAHbIV NEPUOA roga CocTouT B CneayoLwem.

11.2.2.1 PacyeTHylo amnnuTygy konebaHus pesynbTupylowen TemnepaTypbl MOMELLEHUN JXUMbIX |
06LLEeCTBEHHbIX 3a4aHUN B XonogHbin nepuog roga A(des)_t, °C, cnegyet onpegensTs no dopmyne

des
A =0,7MQ /(Cymma A B ), (54)
t o i i
roe M - KO®QIMLIMEHT HEPABHOMEPHOCTM TEIJIOOTHAUM HaIl'peBaTeJlbHEM
npubopoM, MNPMHMMAEMHY 10 Tabauie 16;
Q - CpenHsd TenJjooTHnaua OTONMTEeJIbHOTO Hnpubopa, BT, paBHad
o TEINJIONOTEPAM IAaHHOTO IOMENleHs, onpenesiseMEM B
COOTBETCTBMM C HOPMATUBHEIMM ITOKYMEHTaMM;
A - Iomanb 1-¥ orpaxianlel KOHCTPYyKUUM, M2;
i
B - KO2QPMUMEHT TEenJIONOIJIOUWEHUS MNOBEPXHOCTM 1-TO0 OTpaxIeHMs,
i Br/ (M2 x °C), onpemenfdeMsll 0O QopMyJie
int
B = 1/[1/anvbda ) + (1/Y )1, (55)
i int i
anbba - xo2bduLMEeHT TernjooTnaum BHYTPEHHEN IIOBEPXHOCTHU
int orpaxmapmel KOHCTpykumu, Br/ (M2 x °C), paBHHMA 4,5 +
ansda k;
anbda - kKo®b0dbuuMEeHT KOHBEKTMBHOTO TernyoodbMeHa BHYTPEHHEN
K nosepxHoctu, Bt/ (M2 x °C), IIPMHVMAaEMBIN PaBHBIM IJId:
BHYTpPEeHHeI'O orpaxneHus - 1,2; okxHa - 3,5; mnoma - 1,5;
noroyika - 3,5;
int
Y - KO®OOMUIMEHT TENJIOYyCBOEHMS BHYTPEHHEN I[IOBEPXHOCTM 1-U
i orpaxmapumeil KOHCTpykumu, Bt/ (M2 x °C), omnpemeiseMbll IO
11.2.2.3.

Ta6nuua 16 - KoachdpuumeHT HepaBHOMEPHOCTU TENI00TAA4YM HarpeBaTenbHbIX Npubopos M

N Tul OTOIJIEeHUSA M
o.o
1 BonmsaHoe oOTOIJIeHME 3IaHUM C HEelPEepPLBHBEM 0,1
oD CITyXUBaHMEM
2 [laposoe OTOIJIEHME VZ8peZi HeTelJIOEMKYMHU
neyamm:
a) BpeMd [oIauM [apa WM TONKM Ineum — 18 0,8



Yy, IEPEepHB — 6 U

©) BpeMs nomauM napa MM TONKM neum — 12 1,4
4, IHepepele — 12 u
B) BpeMs [IoJauM napa MM TONKM neum - 6 2,2
4, IepepeB - 18 u
3 BonsHoe OTOIJIeHME (BpeMs TONKM — 6 u) 1,5
4 [leyHOE OTOIJIEHME TEeIJIOEMKMMM TIeuaMu IIPHU

TONKE MX 1 pa3 B CYTKU:

TOJIIMHA CTEHOK Ieur B 1/2 Kupnmuua Or 0,4 mo 0,9

TOJIIMHA CTEHOK rneum B 1/4 Kupnmua Or 0,7 mo 1,4
llpyMeuvaHme - MeHblMe 3HAYEHMs M COOTBETCTBYIT MACCMBHBIM IIedyaM, OoJiblime
- MeHee MaCCUBHEIM JIETKMM IedaM. [Ipy ToIke Ieueyr 2 pasza B CYTKM BEJIMUUHY
M crnemyeT yMeHbmaTh B 2,5 - 3 pasa Ojd euel Cco CTeHKaMuM B 1/2 Kupnmuua
B 2 - 2,3 paza - npu 1/4 xupnuua.

Hymepauus cnoes B dopmyne (55) npuHATa B HanpaBneHUM OT BHYTPEHHEN K HapyXHOW MOBEPXHOCTM
orpaxaeHusi.

Mpu pacuete A(des)_t no cdhopmyne (54) OnA OKOH M OCTEKMNEHHbIX HapyXHbIX ABEpen cnegyet NpuHMMaThb
BENNYMHY

B=1/(1,08 R ), (56)
i e}

Tme R - CONPOTMBJIIEHME TerJjionepejade OKHa wim neepu, M2 x “C/Br.
o

11.2.2.2 [ns onpegeneHns KoaOULNEHTOB TEMNNOYCBOEHUSA NMOBEPXHOCTN OTAENbHbIX CMOEB OrpaXKaatoLLen
KOHCTPYKUMM criegyeT npeasapuTenbHO BblMUCIUTE TENMOoBY MHepumto D kaxgoro cnos no chopmyne (53).

11.2.2.3 KoahpumumeHT TennoycBoeHnsa BHYTPEHHE NOBEPXHOCTU orpaxaatoLen KoHeTpykuum Y(int), BT/(m2
x °C), onpegensieTca cneayowum obpasom:

a) ecnu nNepBbI (BHYTPEHHWIN) CrOW orpaxXxaatoLLlen KOHCTPYKUMU uMeeT Tennosyto uHepuuto D > 1, 1o

Y = s 3 (57)

6)ecrm D 1+D2+..+Dn1)<1,HoD_1+D_2+ ..+ D_n>1, 1o koadduumeHT Y(int) cnegyet
onpedenaTb nocnegoBaTenbHO pacyeToM Ko3dUUMEHTOB TEMnOycBOEHUA BHYTPEHHEN MOBEPXHOCTU CroeB
KOHCTPYKUMM, Ha4MHas ¢ (N - 1) cnos 4o nepsBoro crnegyowmum o6pasom:

ana (n - 1) cnos - no opmyne

2
Y = (R s +s)/(1 +R s ) (58)
n-1 n-1 n-1 n n-1 n

anai-rocnosa (i=n-2,n-3, ..., 1) - no gopmyne

Y= (Rs +Y Y/ (1 + R Y ). (59)
i i1 i+1 i 1i+1

KoadpduumeHT Y(int) npuHnmaeTcsa paBHbIM KO3 MULMEHTY TENNIOYCBOEHUSA NOBEPXHOCTY i-ro cros Y_i;

B) eCcnv Ang orpaxkgaroen KOHCTPYKLMK, COCTOSILLEN U3 N CIOEB,

D1+D2+ ..+ D_n <1, 10 KO3(pPuumeHT Y(int) cnegyet onpedenstb nocrnegoBaTerlbHO pacyeToMm
kKoapdpumumeHtoB Y_n, Y _n-1, ..., Y_1:

A58 N-ro crnos - no gopmyrne

2

Y = (R s + anbda )/ (1 + R anbda ) ; (60)
n n n ext n ext

ansi-rocnoa (i=n-2,n-3, ..., 1) - no doopmyne (59);



r) Ons BHYTPEHHMX Orpakaalowwmx KOHCTPyKuuMid BenuudmHa Y(int) onpegensieTcs kak [Ofis HapyKHbIX
orpaxaeHuid, Ho MPUHUMAaETCs, YTO B cepeauHe orpaxaeHuin s = 0. [N HECUMMETPUYHbBIX OrPaXKAeHWn NX cepeanHy

cnenyet HasHa4YaTb Mo NoNnoBMHE BEJTUYNHDI Cymma D Bcero orpaxgeHud;

4) NpyM Hannuuu B Orpaxaarolen KOHCTPYKUUM BO3AYLWIHOW MPOCMOMKM KO3(PULMEHT TennoycBoeHus

BO37yXa S B HEW MPUHUMAETCS PaBHbIM HYIHO.
B cdhopmynax (57) - (60) n HepaBeHCTBax:

oD, D, ...,D - TemJioBas MHEpLUMS COOTBETCTBEHHO 1-T0O, 2-TO, ., n-rTo
1 2 n CJIOEB KOHCTPYKLUM, onpemnenseMmas no dopmymne (53);

R, ..., R , R - TepMmueckmue CONPOTUBIIEHUH, M2 x °C/BT, COOTBETCTBEHHO
1 n-1 n i-ro, Ceey (n -— 1)-Tro ® n-Tro CJIOEB KOHCTPYKLUMM,

onpenensgemele no $popmyne (8);

S 4 ««-y S ,..., — PaACUETHHE KOBOOMUIIMEHTEL TENnJIOyCBOEHUS MaTrepuana
1 i l-ro, ..., 1i-ro, ey (n - 1)-ro0 n-ro CJIOEeB
S , S KOHCTpyKUMu, BT/ (M2 x °C), NpUHMMaEMHE OO MNPUJIOXEHMUD I;
n-1 n

Y - xo3b0duuMEeHT TEeIJIOyCBOEHUS BHYTPEHHEN [IOBEPXHOCTMU
i+1 (i + 1)-170 cjoa xoHCTpyKUmMM, BT/ (M2 x °C);

ansda - TOo %e, uTO M B Qopmyrne (8).

ext

11.2.2.4 lNMony4yeHHas no chopmyne (54) pacyeTHas amnnuTyga konebaHui pesynbTUpYHOLLEN TeMnepaTypbl
nomewyeHusa A(des)_t gormkHa BbITb MeHbLUE unn paBHa HopMmupyemomy 3HadeHuio A(des)_t <= A(req)_t.

11.2.2.5 Bbibop Tuna Tennoakkymynupyrowiero npuéopa no nokasatento 3aTyxaHus TennoBOW BOSHbI B HEM
V_C Npou3BogmuTCs no rpadmkam PUCYHKOB 2-4 Ansl pasfMyHbIX PEXUMOB €ro 3apsiiku B 3aBUCMMOCTUN OT COYETaHUS
Jlamb6pa/Y_n n Q_p.c/(JlTambga Oenbta t(des)), obecneunBasi B IeBOM CEKTOpPE OT KpuBbIX ycnosue A(des) t <=

A(req)_t.
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Pucynox 2 — paduk mist noabopa TeMIOaKKyMYINMpyIoUWHX NpUOOPOB (IIPOACIKUTENBHOCTD 3apAaKH 8§ u)
"Puc. 2. 'paduk ana nogbdopa TennoakkymynmpyroLwmx npubopos (MpoaomKUTenbHOCTb 3apsagkm 8 4.)"
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Pucynox 3 — Tpadux mist mop6opa TEMI0aKKYMYJIMPYIOHMX npubopos
(TIIpPOJOJDKUTENLHOCTD 3apanky § + 2 4 NHeBHON IoApaspsIaKy)
"Puc. 3. Mpadwmk gna nogdopa Tennoakkymynupyrowwmx npnubopos (MPogomKNTENbHOCTL 3apsakn 8+2 4. AHEeBHOMW

noasapsakun)”
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Pucynor 4 — Tpaduk pus nogbopa TEIT0aKKYMYITHPYIOWHX MprOOpos
(POAOKITENLHOCTD 3apSAAKHA 6 + 2 ¥ JHEBHOH MoApa3psaaKi)

"Puc. 4. I'pacdmk gna nogbopa TennoakkymynmpyoLwmx NnpubopoB (NMpoaoIPKMTENBHOCTL 3apsakm 6+2 4. AHEBHOM
noasapsiakm)"

Mokasatenb TEeNnnoyCcBOEHNA BHYTPEHHUX I'IOBerHOCTeVI nomMeuweHna 1 TennoakKyMynAaunOHHbIX CrioeB



npubopa Y_n 1 nokasaTenb MHTEHCUMBHOCTM KOHBEKTMBHOMO TennoobmeHa B nomelleHun Jlambga onpepensiorcs
COOTBETCTBEHHO Mo hopMynam:

Y = Cymma A Y ; (61)
n i i
i
Jlamboa = Cymma ajlbda A , (62)
sk 1
roe Y - xo30dMUMEHT TEeNJIOyCBOSHUA i-1 IOBEPXHOCTU IoMeleH s,
i omnperneJyiseMul corJjlacHo 12.2.3, m TemjoakkyMyJaupywomero npubopa,

Br/ (M2 x °C), omnpemesdeMull N0 QoOpMyJie

lMo-sudumomy, 8 mekcme npedbidywe2o ablaya donyuweHa oneyamka. imeemcsi 6 saudy nodnyHkm 11.2.2.3

2 2 2 2
Yy=[Rs +Rs (RRs +2)]/[1l+Rs (R + 2R )], (63)
11 22 211 2 2 2 1

R, R - TepMMUeCcKMre CONMPOTUBJIIEHNS COOTBETCTBEHHO

1 2 TENJIOM3O0JIALMOHHOTO U TeIlJIOakKKyMyJIMpyoIero cJoeB npubopa,
M2 x °C/BT;

s, s - KO020PULMEHTE TEeJIOyCBOEHUS MaTeprasioB COOTBETCTBEHHO

1 2 TEeNJIOMBOJSALUMOHHOTO UM TeIUIOaKKyMyJIMpylmero cJjoeB npubopa,

Br/ (M2 x °C), IIPMHYMAaEeMble [0 NpuiloxeHmo [ ZNpaZi o

pe3syJjibTarTaM TEeIlJIOTEXHUYECKUX VICTIEITaHUM ;

ansbda - KO20PULMEHT KOHBEKTMBHOI'O TerJjiooOMeHa 1-1 [IOBEPXHOCTHU
sk IIOMeleHUS U TelJIoOaKKyMyJaupyomero npudopa c BO3IOYyXOM
nomemenusa, Br/ (M2 x °C), NOpUHMMAEMHI PaBHHEIM IJIS: HAPYXHOTO
orpaxnenusa - 3,1; BHYTPeHHEroO oTpaxneHus - 1,2; OKHa -
4,1; noma - 1,5; mnoronmka - 3,5; TeNJIOAKKYyMyJIMpyK eI o
npmbopa - 5,6 OpM TeMmnepaType ero moeepxHoctm 95°C m 3,3 -
npu 40°C;
A - nJomanb 1-¥ IOBEPXHOCTM IIOMEUEHMUs U TeNJoaKKyMyJIMPpYoIeT o
i npubopa, M2.

11.2.2.6 MoLWHOCTb HarpeBaTenbHbIX 3MIEMEHTOB TennoakkyMmynupywouwero npubopa Q_p.C BHEMUKOBOrO
3ANEKTPOOTONNEHNA onpegenseTcsa no dopmyne

des
Q =0 (24/m), (64)
p.c h.1l
des
roe Q — pacueTHBE TEIJIOIOTEepMU IIoMelleHMs, BT, onpenesnsgemele 1o CHwull
h.1l 41-01;
m - OPOIOOJIXUTEJILHOCTHL BapsanOKM TEIJIOaKKyMyJMpyomero npmuoopa, dU.

11.2.2.7 B cnyyae korga aneKkTpoTennoakKyMyrsLMoOHHass cucTeMa OTOMMEeHUss YaCTUYHO MOoKpbiBaeT
TennonoTepu 34aHus u ABnseTcd 6a3oBOW 4acTbld KOMOMHMPOBAHHOW CUCTEMbI OTOMMEHWS, YCTAaHOBOYHYIO
MOLLIHOCTb AOMOSHUTENbHbIX MOCTOAHHO paboTarwux NpubopoB cuctembl oTonneHus Q_b cnegyeT onpedensite no

dopmyne

des des
Q =209 - Q ’ (65)
b h.1l c
des
roe Q - TO %e, uro M B 11.2.2.6;
h.1l
des
Q - pacueTHBHE TEeIJIONOTEPU noMelmeHus, BT, Opu TeMmIepatrype
c HaubBoJylee XOJIONHOM MNATUIHEBKM Ha 5LH°C BhHIle YKA3aHHOM B

CHuII 23-01.

11.2.2.8 Pac4yeTHyto pa3HOCTb TeMnepaTtyp cnegyet onpeaenatb no opmyne



des des des
JenbTa t = t -t , (66)
int ext

des des
roe t , t - pacueTHHEe TeMIepaTypk COOTBETCTBEHHO BHYTPEHHETO U
int ext HApyXHOTO BO3HOyxa, Te %xe, uTo u B dopmyzne (9).

11.3 Mpumep onpegeneHms MOLLHOCTU TEMMNOaKKyMynaLMOHHOIo npnbopa npuseaeH B npunoxeHuu X.
12 Bo3ayxonpoHMLAeMOCTb OrpaXxgarLwmx KOHCTPYKLUIA U NOMELLEeHUIA 34aHUN

12.1 Bo3gyxou3onsiuMOHHblE CBOMCTBA CTPOUTENbHbLIX MaTepuanoB W KOHCTPYKUMA XapaKTepusyroTcs
conpoTuBneHneMm ux Bo3gyxonpoHuuanuio R(des) inf, M2 x 4 x [a/kr, koTopoe [OMKHO ObITb HE MeHee
HOpMUPYEMOro conpoTMBneHus BoxsayxonpoHuuanuo R(des) inf, onpegensemoro cornacHo pasgeny 8 CHull 23-02.

ConpoTuBneHne BO34yXONpOHML@HNIO MHOTOCIIOMHONM orpaxaatoLen KoHCTpykumnmn R(des) inf, M2 x 4 x lMa/kr,
cnegyeTt onpefenstb No opmyne

des
R =R + R + ... + R ’ (67)
inf inf 1 inf 2 inf n
roe R ;, R , — COIPOTUBJIEHUS BO3IOYXOMNPOHULAHMIO OTIEeJIbHEIX CJIOEB
inf 1 inf 2 orpaxmapime’ KOHCTPYyKUMM, M2 X [la/KI', OPpUHUMAEMHE II0
., R Tabnuue 17.

inf n

ConpoTrBneHne BO34yXOMNPOHMLAHMIO 3anofiHEHWI CBETONPOEMOB CrielyeT onpeaensTb cornacHo 12.3, 12.4
W CpaBHMBATbL CO 3HAYEHMSIMM, NOMYYEHHLIMU B pe3ynbTate cepTUMUKALIMOHHBIX UCTIbITAHWA.

Ta6nuua 17 - ConpoTuBneHne BO3AyXONPOHULIAHUIO MaTeprarnoB U KOHCTPYKLUM

N MaTepualitl ¥ KOHCTPYKLUM TosumHa ConpoTHUBJIEHNUE
o.m CJIOs, MM BO3IOYXOMNPOHMUIIAHNIO
R inf,

M2 x 4u x [la/xr

1 2 3 4
1 |BeTon crniomHoM (6e3 mBOB) 100 19620
2 |TazocunmMkaT CIJomHOM (6e3 IWBOB) 140 21
3 |/izBecTHAK-PaKyULIEUYHUK 500 6
4 |KapTOH CTPpOMTEJIbHEI (0e3 mWBOB) 1,3 64
5 |KupnmuHasa kJjlagka M3 CIJIOWHOTO Kupnuda Ha|250 m Bosee 18

LIeMEHTHO-II€CYaHOM pacTBOpe ToJmMuHOM B 1
KMpnud m OoJee

6 |KupnmuzHas KJjaOka M3 CIJIOMHOTO KMpIMYa Ha 120 2
1IeMEHTHO-II€CYaHOM pPacTBOpe TOJIIMHOM B
MOJIKMpNMYa

7 |KmupnuuhHas kJjanka M3 CIJIOWHOTO kupnnda Ha|250 m Oosee 9

LEMEHTHO-IJIaKOBOM PacTBOpEe ToJmMHOM B 1
Kupnmd mu OoJjee

8 |Kmpnmunas kJjamka M3 CIJIOWHOTO KMPpNMYa Ha 120 1
LIEMEHTHO-IJIAKOBOM PacCTBOpPe TOJIUMHOM B
MOJIKMpNMYa

9 |Knagka Kupnmya KepaMMuecKOI'O IIYyCTOTHOI'O - 2

Ha LEMEHTHO-IIECUaHOM PpacCTBOPEe TOJIIMHOM B
IIOJIKMPIINYAa




10 [Kmanoka us JIeTKOOEe TOHHBIX KaMHeM Ha 400 13
LIEMEHTHO-TIECUaHOM PacTBOpE

11 |Kmnaoka us JIeTKOOEeTOHHEIX KaMHeM Ha 400 1
LLeMEHTHO-IIJIAKOBOM pPacTBOpE

12 |JIucTe acOecTOolleMeHTHEE C SBaleJIkOM MBOB 6 196
13 [OBom OGymaxHble OOBIUHBIE - 20
14 |Ob0mmBKa M3 OOPE3HHX HOOCOK, COEeIMHEHHHX 20 - 25 0,1

BIIPUTEIK WMJIMM BUETBEPTH

15 |ObumBKka M3 OOPE3HHIX IOCOK, COEIOMHEHHHX B 20 - 25 1,5
WIIYHT
16 |ObmmBKa M3 JOCOK IJIBOMHAsS C [IPOKJIAOKOM 50 98

MexIy OOmMBKAMM CTPOUTEJILHOW OyMaru

17 |ObumBKa us bubponmura WUIIN us 15 - 70 2,5
OPEBECHO-BOJIOKHUCTEIX OEeCLEeMEeHTHHX MATKUX
IJINT C 3amesjIKoM WBOB

18 |[Obumeka n3 dudbponmra nnm n3 15 - 70 0,5
OPEBECHO~BOJIOKHMCTHEIX 6eCLI,eMeHTHI::IX MATKUX
nauT 0es3 3amesikM WBOB

19 |OfbumBKa M3 XKECTKMX IPEeBECHO-BOJIOKHMCTHX 10 3,3
JIMCTOB C 3aneJIKOM WBOB

20 |[OBmmBka M3 ITUICOBOM CYXOU LTYKaTypKU C 10 20
3aIeJIKOM WBOB

21 |lleHOGeTOH aBTOKJIABHHEI (0e3 WBOB) 100 1960

22 |lleHOOETOH HeaBTOKJIABHBIM 100 196

23 |IleHONOIMCTUPOJII 50 - 100 79

24 |IlleHOCTEKJIO CILJIOmHOEe (6e3 mBOB) 120 > 2000

25 |IInuTeH MMHEpAJIOBATHBIE XECTKUE 50 2

26 |PybBepoun 1,5 BosnyxOHEeNnpOHULIaEM
27 |ToJyb 1,5 490

28 |daHepa kJieeHad (6e3 WBOB) 3 -4 2940

29 |llnaxoBeToH crjomHoM (6e3 MWBOB) 100 14

30 |lTyxkaTypka LEeMEeHTHO-II€CYaHEIM PacTBOPOM IIO 15 373

KaMeHHOM WMJIM KUPIMUHOM KJlaIKe

31 |lIryxkaTypka M3BECTKOBAaS IO KaMEeHHOM WJIM 15 142
KUPNUYHOM KJlaIKe

32 |llrykaTypkKa M3BECTKOBO-I'MIICOBaAd IO IEPeEBY 20 17

(mo mpanwu)
33 |KepamsurobeTon mjorHocTbio 900 xr/mM3 250 - 400 13 - 17
34 |To xe, 1000 xr/m3 250 - 400 53 - 80
35 [To xe, 1100 - 1300 xr/M™M3 250 - 450 390 - 590
36 |llnmaxonemszobeToH MmiIoTHOCTHD 1500 xr/M3 250 - 400 0,3
[IpuMewvaHusT

1 Onsg xJIamoK M3 KUpIMUa M KaMHEM C pPacClMBKOM WBOB Ha HAPYXHOM IIOBEPXHOCTU




NpMBEeIEeHHOEe B HacTodmer Tabiuile CONPOTUBJIIEHME BO3IYXOIPOHMUIIAHMIO cienyer
yBeamumBaTh Ha 20 M2 x u x Ila/kr.
2 CONpOTHMBIIEHME BO3OYXOMNPOHMIIAHMI BOS3IOYIIHHIX I[IPOCJOEK ¥ CJIOEB OrIpaxIaiimx

KOHCTPYKUMM M3 CHIOyUMX (IJlaka, kepaM3uTa, I[IeM3H UM T.II.), PBIXJEX M BOJIOKHMCTEIX
(MMHEepPaJyIbHOM BaThl, COJIOMH, CTPYXKM M T.II.) MaTepMajloB cJjlenyeT IIPUHMMATL PaBHBM
HYJIIO HE3aBMCUMO OT TOJIIMHE CJIOS.

3 Iyna MaTepuasioB UM KOHCTPYKLUMM, He YKa3aHHBIX B HacrTosmen Tabauie,

CONNIPOTUMBJIIEHME BO3OYXOIIPOHMIAHMIO CJlIegyeT OIpeleJiadThb JSKCIIEPMMEHTAJIbBHO.

12.2 MNpoBepka orpaxxgaroLmnx KOHCTPYKUMIN Ha cooTBeTcTBUE TpeboBaHuam CHul 23-02 no conpoTuBReHUo
BO34YyXOMNPOHMLAHMIO OCYLLECTBRSETCS cneayowmnm obpasom.

OnpepgensaioT pasHoCTb AaBneHui Bosayxa [enbta p, lMa, Ha HapyXHOW U BHYTPEHHEW MOBEPXHOCTSX
3anorTHEHNS1 OKOHHOTO NMpoemMa Ha YpOBHE Mofa NepBOro HaA3eMHOro 3Taxka NPOeKTMPyeMoro 3aaHus cornacHo CHull
23-02 no dhopmyne

2
HOenvTa p = 0,55 H (ramma - ramMMa ) + 0,03 ramma v o, (68)
ext int ext
roe H - BBICOTa 3OaHUs (OT YPOBHS I[OJla IIePBOTO »Taxa -Oo
Bepxa BBITAXHOM WAaXTHL) , M;
TaMMa , TaMma - yIeJIbHHM BecC COOTBETCTBEHHO HapyXHOTO U
ext int BHYTPEHHETO BO3OyXa, H/M3, onpenesiseMbll IO
dbopmyTiam:
raMMa = 3463/ (273 + t ) ; (69)
ext ext
raMMa = 3463/ (273 + t ), (70)
int int
t - pacueTHasg TeMIepaTypa HapyXHOTIO BO3IOyXa, °c, IpMHYMaeMas
ext corjacuHo 5.1;
t - pacueTHas TeMIepaTypa BHYTPEHHEeroO BO3Oyxa, °c, INPpMHMMaEeMa
int coryjacHo 5.2;
v - MakcuMallbHas U3 CpelHMUX CKOPOCTeM BeTpa O pyMmbaM 3a gHBapb,
IIOBTOPSAEMOCTE KOTOPEIX COCTaBjgeT 16% u Oojiee (yCTaHOBJIEHHas IIpK
cTaHmapTHOM BhEICOTe 10 M), HOpMHMMaeMmas no Tabmamue 1* CHuIl 23-01;

OJIA 3OaHWM BEHICOTOM cBhmne 60 M Vv cljenyeT yMHOXaTb Ha KosbbmumeHt
oseTa M3MEeHEHUMS CKOPOCTM BEeTpa II0 BHICOTE, IIPMHMMAEMHM IO Tabauie
18.

Ta6nuua 18 - UsmeHeHMe CKOPOCTU BeTpa NO BbICOTE MO OTHOLUEHUIO K CTaHOapTHOM BbicoTe 10 m

Breicora, M KosddmuumeHT mseTa, IOpM pacueTHOM CKOPOCTM BeTpa, M/C
2 2,5 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 2,17 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




[IpuMeuaune - KosddmMuMeHTE O3eTa, OEMCTBUTEJIbBHBEL OJIS LEHTPAaJIbHOTO PEeIMOHAa
Pod. Ina gpyrux permoHoB P® kos3ddbmumeHTE InO3eTa MOT'YT MCIIOJIB30BATbCHA
YCJIOBHO .

OnpepensaioT HopMUpyemMoe COnpoTUBMEHME BO3AYXOMPOHULIAHNIO OrpaxaaroLlmx KOHCTpykuun R(req) _inf, M2
x 4 x lMa/kr, 3a ncknyYeHnem 3anonHeHUn CBETOBLIX NpoemoB, no dopmyne (12) CHull 23-02

req
R = JeneTa p/G , (71)
inf n
rone JenbTa p - TO Xe, uTO M B Gopmyne (68);
G - HOpMUPYyeMasd BOBIOYXOMNPOHUIIAEMOCTH OTpPaxIaimx
n KOHCTPYKUMIA, KI'/ (M2 X u), npuHMMas no Tabmuue 11  CHwull

23-02.

12.3 Hopmupyemoe conpoTmBrieHne BO3L4YXOMPOHMLLAHMIO CBETOMPO3payvHbIX KOHCTpykumMi R(req)_inf, M2 x
y/kr, onpedenstoT no dopmyne.

req 2/3
R = (1/G ) (Henbra p/ HenvTa p ) , (72)
inf n 0
rome G - HOpMMPyeMas BO3OYXOIPOHUIIAEMOCTL CBETONPO3PAUHON
n KOHCTPYyKLUMU, KI'/ (M2 X U), OpUHMMaemas O Tabjuie
11 CHull 23-02 npm Henbra p_0 = 10 Ia;
HenbTa p - TO %e, uro M B hopmysne (68);
HOenvrra p = 10 IIa - pas3sHOCTHL OaBJIEHUA BO3OyXa Ha HApPyYyXHOW U
0 BHYTPEHHEN IIOBEPXHOCTAX CBETONPO3PadvHOU
KOHCTPYKLUM, npu KOTOPOM ompeznenseTcs

BO3OYXOIPOHMUIIAEMOCTb CepTUduIMpyemMoro obpasla.

12.4 ConpoTuBneHme BO34YyXONPOHMLUAHWIO BbIOPaAHHOrO TWna CBETOMNPO3payvyHOW KOHCTpykuun R_inf, M2 x
y/kr, onpedenstoT no hopmyne

n
R =(1/G ) (HenvTa p/ IemnbTa p ) , (73)
inf S 0
roe G - BOBIOYXOMNPOHMLIAEMOCTH CBETONPO3PAUYHONM KOHCTPYyKUMM, KI/ (M2 x 4),
S npm JHernbTa p 0 = 10 a, [IOJIydeHHAad B pesyibTare
CepPTUPMKALMOHHEIX MCIBITaHMN;
n - IOKasaTeJyb pexuMa OuIbTpaluMy CBETONPO3PadHOM KOHCTPYKLUM,

[IOJIYUEHHHEM B pe3yJibTaTe CepTUOMKALMOHHBIX MCIBITAaHUMA.

12.5 B cny4yae R_inf >= R(req)_inf BbibpaHHas cBeTonpo3payHas KOHCTPYKUWS yaoBneTBopsaeT TpeboBaHmam
CHuIT 23-02 no conpoTUBAEHUIO BO3AYXONPOHULLAHWIO.

B cnyyae R_inf < R(req)_inf Heo6xoaMmMo 3amMeHMTb CBETONPO3paYvHy0 KOHCTPYKLUMIO U NPOBOANTL pacyeThbl
no cropmyne (73) o yonoenetrsopeHus Tpebosanuin CHul 23-02.

12.6 Mpumep pacdeta R_inf npueegeH B L.1 npunoxenus L.

12.7 BbiOOp OKOHHbIX B61OKOB ANS 34aHUS MO MX BO3AYXONPOHULLAEMOCTU B COOTBETCTBUM C Knaccudmkaumen
no NOCT 26602.2 cornacHo TpeboBaHunsm 8.6 CHwul 23-02 npuBegeH B npumepax 2 n 3 (LI.1) npunoxexus L.

12.8 lNpoBepka 3a0aHWMA U UX MOMELLEHUN Ha CTeneHb BO34YXOMNPOHMLLAEMOCTU OCYLLECTBNSAETCH COrnacHo
meTtoauke, npusegeHHon B FOCT 31167. PekomeHayemas knaccudurkaums BO3OyXOMPOHULAEMOCTU OrpaxaaroLLmx
KOHCTPYKUMI ObObekTa Mo KpaTHOCTU Bo3gyxoobMeHa npu Oenbta p = 50 Ma (n_50, 4(-1)) (nomelieHus, rpynnel
nomelleHnn  (KBapTUpbl)  XKWMbIX ~ MHOTOKBAPTUPHBLIX,  OOLLECTBEHHbIX,  aAMUHUCTPATUMBHbLIX,  ObITOBbIX,
CeNIbCKOXO3SMCTBEHHbIX, BCMOMOraTesbHbIX MOMELLEHUA MNPOU3BOACTBEHHbLIX 34aHUA U COOPYXKEHUW, a Takke
O[HOKBapTUPHbIX 34aHWI B LienoM) npueefeHa B Tabnuue 19. Mpu ycTaHOBRNEHUN KNaccoB BO3A4YyXOMNPOHULAEMOCTU
"yMmepeHHas", "Bblcokas", "O4yeHb BbICOKas" cnefyeT MPUHUMAaTbL Mepbl MO CHWXKEHWIO BO34YXONPOHULAEMOCTU
ob6bekToB. [lpyn ycTaHOBNEHWM KnaccoB "Hu3kas" M "o4eHb HU3Kaa" B OOBEKTAX, WMMEKLIMX BEHTUMSLMIO C
€CTEeCTBEHHbIM MNobyxaeHneM, criegyeT NpvHMMaTtb Mepbl, obecrneuymBaroime AOMOSTHUTENbHBIA MPUTOK CBEXEro
Bo3ayxa. MNpumep ynosnetBopeHusa TpebosaHum 8.7 CHull 23-02 no Bo3ayxONpPOHULL@EMOCTU NOMELLEHNA 30aHUR,
onpeaensieMoin CornacHo BblLLEYNOMSAHYTOM MeTOAMKe Mo KpaTHOCTWU Bo3gyxoobmeHa npu Oenbta p = 50 Ma (n_50,
4(-1)), npueeneH B L.2 npunoxenus L.

Ta6nuua 19 - Knaccbl BO34yXonpoHULAeMOCTU OrpaxaarLwmx KOHCTPYKL UM 06beKkTa



KpaTHOCTBE BO3OYyxOOOMEHa HammMmeHOBaHMeE KJjlacca
npu Henera p = 50 Ia (n_50,
u(-1))
n 50 < 1 OueHb HM3Kad
1 <=n 50 < 2 Huskasa
2 <=n 50 < 4 HopmMmasibHasa
4 <= n 50 < 6 YMepeHHada
6 <= n 50 < 10 Brlcokas
10 <= n_50 OueHb BHICOKAasA

13 PacueT conpoTMBrieHns NaponpoHMULIaHMIO OrPaXkAaloLUMX KOHCTPYKLMIA (3alwmTa oT Braru)

13.1 PacuyeT HOpMUPYEMOro CONPOTMBIEHUSA NAPONPOHULIAHWNIO OrpaXaatoLlen KOHCTpyKuun (B npegenax ot
BHYTPEHHEN MOBEPXHOCTM OO MNMIOCKOCTU BO3MOXHOW KOHAeHcaumu) npoussogdat no CHwull 23-02 ¢ yyeTtom
cnegyowmnx TpeboBaHuin.

13.2 MNapumransHoe aaeneHve HacblWeHHOro BogsHoro napa E, E_O, E_1, E_2, E_3, Na, B dopmynax (16) -
(20) CHwuI 23-02 npyHumaloT:

ANns nomMmelleHun 6e3 arpeccmBHom cpeapl - no Tabnuuam C.1 n C.2, ¢ arpeccnBHON cpedon - no Taénuue
C.3 npunoxenus C;

no Temnepartype B MIIOCKOCTU BO3MOXHOMN KOHAEHCcauun Tay_C, onpeaensiemMov npu cpegHen Temnepartype
HapYyXHOro BO3[yXa COOTBETCTBEHHO XOMOAHOrO, MEPEexXodHoro, TENOro MNepvogoB W nepuvoda MecsileB C
oTpuuaTenbHbIMKU CPEOHUMU MECSAYHBIMU TeMMepaTypamMm - No opmyre

Tay =t - (t + t ) (1/ansda + R )/R , (74)
c int int i int c e}
TIoe
t - TO X%e, uTOo M B 5.2.2;
int
anbba - 170 X%e, uro M B 9.1.2;
int
t - cpenHasd TeMIepaTypa HapyXHOTO BO3IOyxa 1-TO nepmuoma, °C,
i omnpemesigeMas 1o ¢opmyJe
n av
t = Cymma t /n, (75)
i j=1 7
av
roe t - cpemHAA MecAdYHasd TeMIepaTypa Bo3dyxXa Jj-Tro Mmecsaua, - C;
J
n - UMCJIO MeCcHdleB 1-T'0 nepmuona;
R - TepMMuUecKOoe COINPOTMBJIEHME CJIOS oTpaxnailmel KOHCTPYKLUMM OT
c BHYTPEHHEM MNOBEPXHOCTY IO IIJIOCKOCTM BO3MOXHOM KOHIEHCAalUUM,
M2 x °C/BT;
R - CONPOTUBJIEHME TerJionepenauye orpaxnaniell KOHCTPYKLNWN, M2 X
e} °C/BT.

MapumanbHoe faBneHue BopgsHoro napa E, E 0, E_1, E_2, E_3 B dopmynax (16) - (20) CHull 23-02 B
NMoMeLLeHUsAX C arpecCcmnBHOM cpeaon obo3HavarT cooTBeTcTBeHHO: E_p, E_p0, E_p1, E_p2, E_p3.

13.3 3HauveHusa napumanbHOro gaeneHus BogsHoro napa E_p, MNa, Hag HacbIWEHHbIMU pacTBOpamMu Coren
ans temnepatyp 10 - 30°C npuHumatoT no Tabnuue C.3 npunoxenus C; gna temnepatyp Huxe 10°C oHU MoryT ObITb
onpeaeneHsl No hopmyne

E =0,01l E ou , (76)
pi i p

roe E — InaplumaJibHOeE OaBJIEHNME HACHIIEHHOTIT'O BOIOAHOIO napa, Ha,

i IIPMHMMAETCS IO TeMIepaType B IIJIOCKOCTM BO3MOXHOM KOHIOEeHCALUM

no Tabmmuam C.1 u C.2 npumoxenus C;




dn - oTHOCHMTEJIBHAS BJAXHOCTDH BO3OyxXa Han HAaCHIIEHHEM BOIHEM
P pacTBOpoM coau, %, npu t = 20°C , npmHMMaeTcsa no Tabmuume C.3
npuyoxeHmusa C.

13.4 MNapuunansHoe aaBneHue BoAsHOro napa E_pi B NNocKoCTn BO3MOXHOW KOHAEHCALMN HapYXHbIX CTEH 13
Kepam3nTobeToHa Ha kepam3anToBoM necke (po_0 = 1200 kr/m3), cogepxawem conu NaCl, KCI, MgClI2 unu nx cmecn,
a TaKkke paccTosiHMe OO0 MJIOCKOCTM KOHAEHCAUUW OT BHYTPEHHEW MOBEPXHOCTU CTEHbl AeNbTa_OMera B yKasaHHbIX
CTeHax crnegyeT onpenensaTb COOTBETCTBEHHO Mo dhopMynam:

E = 0,01l E ou npy 1 =1, 2, 3, 0; (77)
pi i p
nesbTa = 0,07 menbrTa () Z . (78)
oMera ins P
roe (_I)I/I — OTHOCUTeJIbHAasA BJIQXHOCTbBb BO3OyXa B Inopax MaTepuaa
P orpaxIapuel KOHCTPpyKLUMUM, %, OolpenejseMas B COOTBETCTBUU C
13.3;
omeJjibTa — TOJIIMHa YTeIlJIUTeJId, M.
ins
MHpekebl @ = 1, 2, 3, 0 OTHOCATCA COOTBETCTBEHHO K XONIOOHOMY, NMEpexogHOMy, TEnsoMy nepuogam u

neprvoay MecsiLeB ¢ oTpuuaTenbHbIMU CPEOHUMM MECAYHBIMU TEMMNEpaTypamu.
13.5 ConpoTtuerneHne naponpoHuuanno R vp, M2 x 4 x [la/Mr, 0gHOCNOMHOW WNU OTAENbHOro Cros
MHOFOCIIOHOW OrpaxaatoLLlen KOHCTPYKUUK cneayeT onpeaensatb no dopmyne

R = gpgenbTa/mbo, (79)
vp
Toe meJjbTa - TOJIIMHA CJIOS oTpaxianllel KOHCTPYyKLUUM, M;
MIO — pacdeTHBEM KOSQOMLUMEHT NapONPOHMLIAEMOCTM MaTepmuaja CJOog
orpaxnamileil KOHCTPYKUuM, MI/ (M X u x [la), NPUHMMAEMEI 10

NpUIOXeHuo [ .

COﬂpOTl/IB.I'IeHVIe naponpoHunuaHunio MHOIOCJTOMHOM orpa>|<,qalou4e|7| KOHCTPYKUUn (VIJ'IVI ee l-lElCTl/I) paBHO Cymme
COﬂpOTMBﬂeHMVI naponpoHMUaHnio COCTaBNAOLWLNX ee CIloeB.

COﬂpOTMBﬂeHMe naponpoHnuaHuio R;yp JINCTOBbLIX MaTepuanoB U TOHKMUX CJl0eB napousondauunn cnenyet
NPUHNMATb NO NPUJIOXKEeHU LL.

MpumeyaHus

1 ConpoTuBrneHne naponpoHULAaHWI0 BO3QYLIHbIX MPOCMOEK B OrpaXKAaalolmMX KOHCTPYKUMSX criegyeT
NPUHUMAaTb PaBHbIM HYITHO HE3ABUCUMO OT PacnosioXXeHUs U TOMNLWMHbI 3TUX NPOCIOEK.

2 [Ona obecneyeHuss HOPMUMPYEMOro COMPOTUBMAEHUS naponpoHuuaHuio R(req)_vp1 orpaxgatowen
KOHCTPYKUMM criegyeT onpegensaTe CONpOTUBNEHNE NaponpoHnLaHnio R_vp KOHCTpyKumMM B Npedenax oT BHYTPeHHeNn
MOBEPXHOCTU A0 NSIOCKOCTU BO3MOXHOWN KOHAEHCaLMu.

3 B nomelleHnsix € BNaXHbIM WAM MOKPbIM PEXMMOM CcriegyeT npegycMmaTpvBaTb MNapov3onsauuio
TENMOU3oNUPYIOLMX YNAOTHUTENEN COMPSXKEHUA JNEMEHTOB OrpadKAaloLmMX KOHCTPYKUMA (MeCT NpuMbIKaHUS
3anofiHeHN NPOEMOB K CTEHaM U T.M.) CO CTOPOHbI MOMELLEHUI; CONPOTMBIIEHNE NapOMPOHULIGHUIO B MeCTax Takux
COMPSDKEHUA MPOBEPSETCA M3  YCMOBUS OrpaHWYEHUs HaKOMMEHUs Brarm B COMPSKEHMAX 3a nepuog C
oTpuuaTenbHbIMY  CPeOHUMW  MECHYHbIMM  TemnepaTypaMy HapyXHOro BO3gyxa Ha OCHOBaHMM pacyeTta
TemnepaTypHOro 1 Bra)KHOCTHOIO MOSeNn.

13.6 3HauyeHns TemnepaTypbl B NITOCKOCTM BO3MOXHOW KOHAEHCAL MM crieayeT onpeaensitb no opmyne

Tay = t - [ (t -t y/R 1 (R + Cymma R), (80)
int int ext o int

roe t , € — pacueTHHEe TeMIepaTyphl COOTBETCTBEHHO BHYTPEHHETO U
int ext HapyXHOT'O BO3OyxXa (CpenHeCe30HHAas UM CpelHSsd 3a Iepuon
BJIaTOHaKOIJIeHMA), °C;
R - CONPOTMBIJIEHME TeIllollepenade orpaxiailmel KOHCTPYKLUMM, M2
o x °C/BtT;

R = 1/ansda ’
int int
roe anbda - 10 %e, uro u B 9.1.2;
int
Cymma R - CcyMMa TepMMUECKMX COIPOTUBJIEHUN CJIOEB KOHCTPYKLUWM,



PacCIIOJIOXEHHEIX MeXIy BHYTPEHHEN IIOBEPXHOCTBLIO U
MJIOCKOCTBI BO3MOXHOM KOHOeHcauum, M2 x “C/Br.

Mpun pacyete BenmumH R_o n Cymma R pacdeTHble KO3hprUMEHTbI TEMMONPOBOAHOCTU MaTepuarnoB CIOEB
orpaxgatollen KOHCTPYKUUW 34aHWA C arpeccuMBHOW Cpedor MoryT OblTb NPUHATbI MO npunoxeHuto [ npu
COOTBETCTBYIOLLUX YCMOBUSIX SKCNIyaTaumm.

13.7 Onsa cTeH NPOMbILIIEHHBIX 34aHUMA, MOABEPKEHHbIX BO3AENCTBUIO BbICOKOAKTMBHBIX B TMIPOCKONMYECKOM
OTHOLLeHun asposonen (pu_p <= 60%) pacdetr no dopmynam (16) - (20) CHull 23-02 BbINONHATL HE crnegyer.
3awnty OT YyBNaXHEHUs TakMX CTeH C BHYTPEHHEW CTOpPOHbI cregyeT npousBoauTb 6e3 pacyeta Kak oOT
HenocpeaCTBEHHOro BO3AENCTBUSA pacTBopa COOTBETCTBYHIOLLENO adpo30rs.

13.8 HesaBucumo oT pesynbTatoB pacdyeta no dopmynam (16) - (20) CHull 23-02 Hopmupyemble
conpoTuenexus naponpoHuuandmio R(req)_p1 n R(req) _p2 (B npegenax oT BHYTPEHHEN MOBEPXHOCTU OO MMOCKOCTU
BO3MOXHOW KOHAEHCaLUMn) BO BCEX CNyYasixX AOMMKHbI NPUHMMaTbCS He Bbonee 5 M2 x u x Ma/wmr.

13.9 UsonuHmmM copbumm B 3aBUCUMOCTM OT MaCCOBOIO COJNIECOAEPXKaHUs Ans crny4vas OorpakaatoLlen
KOHCTPYKUMM M3 Kepam3mTobeToHa Ha Kepam3WTOBOM Mecke, codepXallem Xropuabl HaTpus, Kanusa v MarHus,
npuBeLeHbI B MPUIOXEHUU 3.

13.10 OnpegeneHne CcONPOTMBIEHMS NAPONPOHMLAHWIO MpU HanMunum rpadukoB copbuum BbINOMHSIOT
cnegyowum obpasom.

OTHOCWTENBHYK BMAXHOCTb BO3gyxa dw_p, %, B nopax MaTepuana orpaxgalrLlen KOHCTPYKUun
onpegensoT no rpagpukam copbumm No NPUIoXeHUK D B 3aBUCUMOCTM OT MaccoBoro conecogepxanusi C. Npu
3TOM BenuyuHa du_p B cdhopmynax (76) v (77) npu pacdete E_pi (npu i = 1, 2, 3, 0) onpegensietca no rpadukam
copbuum npu oun = 10%, a npu pacdete E_pO - no rpadmkam copbumm npu dm = 15% no npunoxeHuto L.

13.11 MNMpumep pacyeTa CONPOTUBIIEHMSA NAPONPOHULAHNIO OaH B MPUIOXKEHUU .

14 Pac4eT TennoycBoOeHUsi NOBEPXHOCTU NOJSIOB

14.1 TennoycBOoeHMe MOSIOB 3OaHUA AOOIMKHO cooTBeTcTBOBaTb TpeboBaHusm CHull 23-02. PacyeTHbil
nokasaTenb TennoycBoeHus nosepxHoctu nona Y(des)_f, B1/(M2 x °C), onpegensieTcs criegyowmm obpasom:

a) ecnv NOKpbITUE nona (NepBblii CNOW KOHCTPYKUUK Norna) uMeeT Tennosyto nHepumio D_1=R_1s_1>=0,5,
TO NokasaTenb TENSI0YCBOEHWS NOBEPXHOCTU NoMa criegyeT onpeaensite no opmyne

Y = 2s ; (81)

©) ecnv nepBble N COEB KOHCTPYKUUM nona (N >= 1) uMeetoT CyMMapHyto Tennosyto nHepunto D_1+D_2 + ...
+ D_n < 0,5 Ho TennoBada nHepumsa (n + 1) cnoes D_1 + D_2 + ... + D_n+1 >= 0,5, T0o nokasaTtenb TeNnoycBOEHUs
nosepxHoctu nona Y_f cnegyer onpedenaTb nNocrnefgoBaTenibHO pacyeToM MokasaTener  TensioyCBOEHWs
NMOBEPXHOCTEW CNOEB KOHCTPYKLUMWN, HAYMHasA ¢ n-ro Ao 1-ro:

Ans n-ro crosi - no popmyne

des 2
Y = (2R s + s )/ (0,5 + R s )7 (82)
f n n n+1l n n+l

anai-rocnoda (i=n-1;n-2;...; 1) - no dpopmyne

2
Y = (4R s + Y )/ (1 + R Y ) . (83)
i i i i+1 i i+1

MokasaTenb TennoycBoeHus noBepxHocTu nona Y(des) f npuHnmaeTcsa paBHbIM MOKa3aTento TEMOyCBOEHMS
nosepxHocTtu 1-ro cnosa Y_1.
B chopmynax (81) - (83) n HepaBeHcTBax:

b, D, ..., D - TemnJioBasd MHepLMS COOTBETCTBEHHO l-ro, 2-T0, ..., (n
1 2 n+1 + 1)-ro CJIOEB KOHCTPYKLUU nosa, onpernensaeMmas
corylacuo 11.1.9;
R, R - TepMHUUeCKue CONIPOTUBJIEHUHA, M2 X °C/BmT,
i n COOTBETCTBEHHO 1-T'0O M Nn-I'0 CJIOEB KOHCTPpyKUUM II0oJia,
onpenensemele no $opmyne (6) ;
s, s, s , s - pacueTHblEe KOBSOOMUMEHTEH TENJIOYCBOEHUS MaTrepmuana
1 i n n+1 COOTBETCTBEHHO l-170, i-T0O0, n-ro, (n + 1)-T0 cCJoeB
KOHCTPYyKUMM noja, Br/(M2 x °C), IPMHVMAaEMBIE I10
pe3yJbTaTaM TeIJIOTEXHUYECKUX MCIBITaHUM WY 110
npujioxeHuo I; npm STOM IJid 3OaHUM, IIOMEUEeHUM U
OTHEJIBHEIX Y4YaCTKOB, [IPMBEIEHHEHX B II03. 1 u 2

Tabmauuer 13 CHull 23-02, - BO BCex cryyasax npu



YCJIOBUM BKCIJIyaTaumy A;
Y - IokKasaTeJlb TelJIOYCBOEHMUS IIOBEPXHOCTHU (1 + 1)-ro
i+1 CJIOS KOHCTPyKUMM noJja, BT/ (M2 x °C).

14.2 Ecnu pacyetHas BenuumHa Y(des) f nokasaTens TennoycBOeHWs MOBEPXHOCTU MNONia OKaXeTcs He
Oonee HopmaTtMBHOWM BenuuuHbl Y(req)_f, yctaHoBneHHon B Tabnuue 13 CHul 23-02, To 3TOT Non yaoBneTBOpsieT
TpeboBaHMsIM B OTHOLLIEHUM TennoycBoeHus; ecnn Y(des) f > Y(req)_f, To cneayeT B3siTb APYryt0 KOHCTPYKLMIO norna
UIN U3MEHUTb TOJLLUHBI HEKOTOPLIX €ro CroeB A0 yaoBreTBopeHus TpeboBaHuam Y(des) f <= Y(req) f.

14.3 TennoTexHW4ecKkas xapakTepucTuka nona B MecTax OTAblXxa XMBOTHbIX MpU cogepXaHum ux 6e3
MOACTUIKN onpefensdeTcs BblMUCNISEMbIM MOKa3aTeneM TEnoycBOeHUs noBepxHocTu nona Y(des) f, koTopbin
JormkeH 6bITb He Bonee HOPMUPYEMOW BENMUYUHBI, NPUHMUMAEMOWN paBHOWN: NS KPYMHOro poratoro ckota MOOYHOro
HanpaBneHnss 1 MONOAHSKa A0 YeTbIpEXMECAYHOro Bo3pacTta (KpynHOro poraToro ckota u ceuHen) - 12,5 B1/(m2 x °C);
ONS1 OTKOPMOYHbIX XUBOTHBIX C YETbIPEXMECAYHOro Bo3pacta: ceuHen - 17 B1/(m2 x °C) n kpynHoro poratoro ckota -
15 B1/(M2 x °C).

PacueTHble KO3(bULMEHTBI TEMNONPOBOAHOCTM MaTepUarioB CrioeB KOHCTPYKUMM Monia B MecTax oTAbixa
KMBOTHbIX CrneayeT MNpUHUMAaTbL MPWU 3KCMyaTauMOHHOW BRAXHOCTW 3TUX MaTepuanoB, HO He Bbille, 4Yem npwu
ycnoBusix akcnnyataumm b no npunoxenuwo [O. B cnyvyae npumeHeHus cneumanbHbIX rMapodoOu3npoBaHHbIX
MaTepuanoB JOMNYCKaeTCa NPUHUMATb yKa3aHHble XapaKTepUCTUKM NPy YCNOBUAX aKcnnyaTauum A.

14.4 Mpumep pacyeTa npuBeaeH B npunoxexHuu 0.

15 KoHTponb HOpMUpYeMbIX NoKa3saTeriel TennosawmuTbl 3g4aHuin

15.1 lNpwn npoekTMpoBaHMM 34aHUs cnenyeT ycraHaenueaTtb cornacHo CHul 23-02 knacc 3aHepreTu4eckomn
acdhcbekTBHOCTM A, B unu C, no tpeboBaHuio 3akasunka unu Bnagenbua 3gaHus, obecnevymBartollmMini 3a4aHHbIN
pacxoq TEnnoBOW 3HEpPrunm Ha noaaepXkaHve napameTpoB MUKPOKIMMAaTta MOMELLEHWA C YY4eTOM KrMMaTu4ecKoro
panioHa cTpouTenbcTBa. KOHTPOMb TENNOTEXHUYECKMX W SHEPreTMYecKmx nokasaTenem npuv MnpoeKTUPOBaHUN W
3KCMepTM3e NPOoeKTOB Ha ux cootBeTcTBne Hopmam CHull 23-02 cnegyeT BbINONHATL MO AaHHBIM 3HEPreTUYECKOro
nacnopra.

15.2 KoHTpornb KayecTBa U COOTBETCTBME TEMMOBOW 3alUMTbl 30aHUN U OTAEMbHbIX €ro 3f1eMeHTOB HOopMam
CHwuI1 23-02 npu akcnnyaTauumn 3gaHui OCYLLECTBNAOTCA akkpeauToBaHHbIMU ToccTpoem Poccumn ncnbitaTernbHbIMU
nabopatopusMy MyTeM 3KCMEPUMEHTANbHOIO onpeaenieHnsl OCHOBHbIX MoKasaTenen Ha OCHOBE roCYAapCTBEHHbIX
CTaHOapTOB Ha MeTOoAbl WCMbITaHUA CTPOUTENbHbLIX MaTepuarnoB, KOHCTPYKUMA W oObekToB B LUernom. [lpu
HECOOTBETCTBMM (DaKTUYECKNX MOoKa3aTenen MNpPOEKTHbIM 3HAa4YeHussM crnegyeT paspabaTbiBaTb MeponpusTUS No
ycTpaHeHu o AedeKToB.

15.3 OnpegeneHve TennoTEXHUYECKMX MoOKa3aTenen (TennonpoBOAHOCTM, TEMNIOYCBOEHUS, BIaXHOCTMH,
COPOUMOHHBIX XapaKTepUCTUK, MNaponpoOHULAEMOCTN, BOAOMOIIOLWEHUSA, MOPO30CTONKOCTM) TEenrom3oNAUMOHHBbIX
MaTepuanoB U KOHCTPYKLMIM NMPOM3BOAMTCA B COOTBETCTBUM C (pedepanbHbiMu ctaHgaptamu: TOCT 7025, TOCT
7076, TOCT 17177, TOCT 21718, TOCT 23250, TOCT 24816, TOCT 25609, TOCT 25898, NOCT 30256, NOCT
30290.

PacyeTHble 3HayeHUs TENNOTEXHUYECKUX MOKa3aTenen martepuanoB W KOHCTPYKUUIA onpefenstoT cornacHo
npunoxeHuro 1 nnn no Metoaunke, NpuBedeHHON B npunoxeHuu E.

154  OnpepeneHve  TEMNMNOTEXHUYECKMX  XapaKTEPUCTUK  (COMPOTMBNEHWA  Tennonepegade WU
BO3YXOMNPOHWLIAHWIO,  TEMMOYCTONMYMBOCTH, TEMNNOTEXHUYECKONW OAHOPOOHOCTM) OTAENbHbLIX  KOHCTPYKTUBHbIX
3MNEeMEHTOB TENIOBON 3aLLMTbI BLIMOMHAT B HAaTYPHbIX YCNOBUAX MO0 B TabOpaToOpHbLIX YCIIOBUAX B KIMMATUYECKNX
Kamepax, a Takke MeTogaMu MaTemMaTUyeckoro MoAenupoBaHus TemnepaTypHbix nonen Ha 3BM cornacHo NOCT
25380, NOCT 26253, TOCT 26254, TOCT 26602.1, TOCT 26602.2, TOCT 26629, TOCT 31166, TOCT 31167.

15.5 Knacc aHepretuyeckon 3chdeKTUBHOCTU 34aHWs Ha CcTaguu aJkcnnyaTauuu npucsameBaeTcs no
OaHHBbIM HaTyPHbIX TEMNNOTEXHUYECKNX UCMbITAHUI HE MEHee Yem 4epes rof nocrie BBoda 34aHust B 9KCMyaTauuio.
lMpucBoeHne knacca aHepretTudeckorn addEKTMBHOCTU NMPOU3BOAUTCHA MO CTEMEHU OTKIMOHEHWS YAenbHOro pacxopa
TENnoBOW 3Heprumn (NMOMNy4YeHHOro B pesyrnbTaTe WCMbITaHWA U HOPMAanu30BaHHOMO B COOTBETCTBUMM C pacyeTHbIMU
ycnosusimu cornacHo NOCT 31168) B cpaBHEHMM C pacyYeTHbIMY MO AAHHLIM HOPMaM B COOTBETCTBMU C Tabnuuen 3
CHull 23-02. YcTaHOBMEHHbIW Kiacc 3Hepretn4veckon 3ddekTUBHOCTU CredyeT 3aHecTM B 3HepPreTuveckum
nacnopT 34aHus.

15.6 Tllpu ycTaHOBRNEeHUM Knacca 3HepreTuyeckon  IPEEKTUBHOCTU  ANs  MNOCTPOEHHbLIX UMK
PEKOHCTPYMPOBAHHBIX (KanutanbHO PEMOHTMPYEMbIX) 34aHui cornacHo Tabnuue 3 CHull 23-02;

- A n B ("oueHb Bbicokuit" 1 "BbiCOKMRW"), nogpsiaHble M Apyrve opraHusauuu, y4acTBOBaBlUME B €ro
NPOEKTUPOBaHMM U CTPOUTENBCTBE, a Takke nNpPeanpusiTUS-U3roToBUTENN NpOAYKUUKW, CMOCOOCTBOBaBLUNE
OOCTWDKEHMIO 3TOrO Kracca, cnegyeT 3KOHOMUYECKN CTUMYNUpPOBaTh;

- D ("Hu3kun"), cnegyet npegycMaTpmBaTh WTPaHbIE CaHKUmMK.

MopsAoOK 9KOHOMMYECKOTO CTUMYINMPOBAHWA WIM LWITpadoHble CaHKUuUM OnpedenslTcs 3akoHOA4AaTerbCTBOM
cybbekToB denepaunm 1 peLleHuaIMn X agMUHUCTPaLNiA.

15.7 Tpn ycTaHOBNEHUM Knacca 3HepretTMyeckon 3(PeKTMBHOCTU ANS CYLWEeCTBYIOWNX 30aHMIA COrfnacHo
Tabnuue 3 CHulM 23-02:

- D ("Hu3kui"), cnegyet npegycMaTpmvBaTb MEpOnpuUATUAS NO NOBLILEHUIO 3HEpPreTu4eckon apeKTUBHOCTH
3TOro 34aHus NyTem PeKoHCTPYKUMKM cornacHo pasgeny 10 HacToswero CBoga npasur;

- E ("o4yeHb HM3KUI"), pEKOMEHAYIOTCA MEPONPUATUS MO MOBLILLEHUIO 3HEpreTuyeckor adPEKTUBHOCTU ITOrO
3[j@aHNsA NyTEM PEKOHCTPYKL MM B BnivkaniLern nepcnekTMee cornacHo ykasannsim pasgena 10.

[Mopagok o4YepeaHOCTU PEKOHCTPYKUMM 30aHWA MO MOBbILWEHUO WX 3HEpProaeKkTMBHOCTU U YCNOBUS




hMHaHCHMPOBaHWS PEKOHCTPYKLMM ONPEAENAOTCS PELLeHVSMU agMUHUCTpauun cyobektoB ®eaepaumu.

16 CocTtaB u coagepxaHue pasgena npoekrta "OHeproadhPeKTUBHOCTL"

16.1 O6wme nonoxeHus

16.1.1 TpoeKkT 30aHusa JOIMKEH coaepkaTb pasaen "OHeprosaddeKkTBHOCTL" cornacHo TpeboBaHusm CHul
23-02, CHwuIl 31-01 n CHull 31-02. B 3tom pasgene [OoMkHbl ObiTb MpeacTaBrieHbl CBOAHbLIE MOKa3aTenu
3HEProadEKTMBHOCTN MNPOEKTHbIX pelweHnid. CBOAHble MoKasaTenu 3HeproadeKTMBHOCTM [AOMKHbI  ObiTb
ConocTaBrieHbl C HOPMAaTUBHBIMW MOKa3aTENAMN CTPOUTENbHBIX HOPM. YKa3aHHbIA pasfern BbIMOMHAETCS Ha cTagusix
NpeanpoOEKTHON 1 MPOEKTHOW AOKYMEHTaLUN.

16.1.2 [lpn HeobxogumocTn K paspaboTke pasgena "OHeproapdeKTMBHOCTL"  3aKa3yMkoM W
NPOEKTUPOBLLMKOM MPUBREKAOTCA COOTBETCTBYHOLLME CNEeLnanucTbl 1 3KCNepTbl U3 APYrMX OpraHu3auni.

16.1.3 OpraHbl 3KCNepTM3bl OOMKHbI OCYLIECTBNATL MPOBEPKY COOTBETCTBMS AaHHbIM  HOpMam
nNpeanpoeKTHOW 1 NPOEKTHON AOKYMEHTaL K.

16.2 CopepxxaHue pasgena "OHeproadgdekTMBHOCTL"

16.2.1 Pasgen "OHeproaddekTMBHOCTL" [OMKEH codepxaTb IHEepreTMYecKUi mnacnopT 34aHuA C
NOSICHNTENBbHON 3anMUCKON M COOTBETCTBYIOLLMMW pacyeTamu, Knaccbl aHepretudeckon 3ddeKTMBHOCTU 34aHus B
cooTBeTcTBMM ¢ Tabnuuen 3 CHull 23-02, 3aknioveHne 0 COOTBETCTBUM MpPOeKTa 30aHus TpeboBaHUSAM HACTOSILLMX
HOPM M peKoMeHOauun Mo MOBLILEHUIO 3HepreTudeckon apdekTUBHOCTM B Crlydae HeobXxoaMMocTu OopaboTku
npoekTa.

16.2.2 MNosicHuTenbHas 3anucka pasgena AomKHa cogepxaTb:

a) obLLYy0 XapaKTepUCTUKY 3anpOeKTUPOBAHHOIO 34aHNS;

0) cBegeHMs O MPOEKTHbIX PELUEHUsX, HarpaBfieHHbIX Ha MOBbIWEHME 3MPEKTUBHOCTU MCMONb30BaHUSA
3HEpruu:

- pacyeTHble NoKa3aTenu N xapakTePUCTUKN 34aHNS;

- ONUCaHWE TEXHMYECKUX PELUEHMI OrpaxaarLmx KOHCTPYKLUMA C pacyeToM MPMBEOEHHOrO COMPOTUMBIIEHUS
Tennonepegavye C MpPOTOKONAMM TEMNOTEXHUYECKMX WCMbITAHUA, MNOATBEPXKAALWMMM MPUHATbIE pacyeTHble
TENNOTEXHUYECKNE MOKa3aTeNU CTPOUTENbHbIX MaTepuanoB WU KOHCTPYKUMA W cepTudukaTbl COOTBETCTBMS AONS
CBETONPO3paYvHbIX KOHCTPYKLNIA;

- MPUHATbIE BWAbI MPOCTPAHCTBA MOA HWKHMM W Had BEPXHEM 3TaXaMu C YKasaHWeM TemnepaTyp
BHYTPEHHEro BO3AyXa, MPUHSTbIX B pacyeT, HanMuiMe MaHcapAHbIX 3TaXewW, UCMOSb3yeMbIX AMNs Xunbs, TamOypoB
BXOOHbIX OBEpPEN BECTUDIONEN, OCTEKNEHNS NOOXKWUNA;

- TEMNNOTEXHUYECKNE pacUeTbl OrpaXKaatoLnX KOHCTPYKLNNA;

- TEMNOTEXHUYECKNE pacyeTbl TENMOro Yepaaka u Texnoanonss;

- MNPUHATbIE CUCTEMbI OTOMMEHUS, BEHTUNALUM U KOHAULMOHMPOBAHWMS BO34yXa, CBEAEHWUS O HanuMyuu
npnbopoB yyeTa n perynupoBaHug, obecneuynatonx acpekTMBHOE UCNONb30BaHNE SHEPTUN;

- cneumarnbeHble NPUEMbl MOBbIWEHUST 3HEProdddEKTMBHOCTU 34aHMS, B TOM 4MCle YCTPOWCTBa Mo
NacCMBHOMY UCMOJSIb30BAHUIO COMHEYHOW 3HEpPrMu, CUCTEMbI YTUNM3auuM TENMOTbl BbITSHXKHOMO BO34yXa,
Tennousonsauns TpybonpoBooB OTOMMEHUS U FOPSAYEro BOAOCHAOXKEHUS, NPUMEHEHNE TEMNSIOBLIX HACOCOB U NPOYEE;

- MHOopMauMI0 O pasMELLEHMM WUCTOYHMKOB TemnnocHabxeHnus ans obbekta. B Heobxogoumbix crnydasx
NPUBOAUTCS TEXHUKO-3KOHOMUYeckoe 0OOCHOBaHME 3JHEprocHabXeHust OT aBTOHOMHBLIX WCTOYHMKOB BMECTO
LeHTpann3oBaHHbIX;

B) pacyeTbl TEenmno3HepreTM4eckMx MokasaTenen W CcornocTaBfieHMe TMPOEKTHbIX PeLUeHMn B YacTu
3HepronoTpebnenuns ¢ TpeboBaHNAMMN JAHHBIX HOPM.

Mpumep cocTaBneHust pasgena "OHeproadpPeKTUBHOCTL" 0OLLECTBEHHOIO 30aHNA NPUBEOEH B MPUIIOXKEHUN

a.

17 CocTaBneHue 3HepreTUYECKOro nacnopTta 3gaHusA

17.1 OHepreTnyeckMin MacnopT rpaXk4aHCKOro 34aHus crnefyeT paspabatbiBaTb cornacHo TpeboBaHusim 12
CHwuIM 23-02 ons KOHTpONs kKavyecTBa Npu CTPOUTENLCTBE M AKCNNyaTauumn 3gaHnii.

17.2 DHepreTudecknii nNacnopT OOIPKEH BXOOUTb B COCTaB MPOEKTHOW M MPUMEMOCOaTOYHON OOKyMeHTauuu
BHOBb BO3BOAMMbBIX, PEKOHCTPYUPYEMBIX, KanuTarbHO PEMOHTUPYEMbIX 30aHWA, NPU OCYLLECTBNEHUM (OYHKLIMNA
uHcnekumen FACH v npu npnemke 3gaHus B akcnnyaTauuio.

17.3 PelwweHune o BbIbOpe aKcnnyaTUpyeMbix 30aHuiA AN 3anofIHEHUS 3HEPreTUYECKOro nacnopta OTHOCUTCS
K KOMMETEHLUUN OpraHoB agMUHUCTpauumn cyobektoB Pegepaumm.

17.4 [laHHble, BKIHOYEHHbIE B 3HEPreTUYEeCKUA NacnopT 34aHUA, OOMKHbI M3naratbCa B HUXKENpUBeaeHHOM
nocrnenoBaTeNibHOCTU:

- cBeeHust 0 Tune N OyHKLMOHANbHOM Ha3Ha4YeHUM 34aHusl, ero aTaXHOCTUN N 00beMe;

- AaHHble 06 00BLEMHO-MAaHMPOBOYHOM PELLEHUN C yKa3aHMEM [aHHbIX O reOMETPUYECKMX XapaKTepUCTUKax
W opuveHTaLMm1 30aHus, NoLwaam ero orpaxaatoLLmMx KOHCTPYKLMIA U Nona oTannMBaemMbIX NOMeLLEHU;

- KNUMaTN4YECKNE XapaKkTEPUCTUKM paioHa CTPOMTENbCTBA, BKITOYasa AaHHble 06 OTONUTENBLHOM Nepuoae;




- MPOEKTHbIE JaHHbIe MO TEMNOo3almTe 34aHus, BKIYaLWmne npuseeHHbIe CONPOTMBIEHNUsS Tennonepeaaye,
KaK OTAerbHbIX KOMMOHEHTOB OrpaXaaroLLmnX KOHCTPYKLUA, Tak U 30aHNS B LieSNoM;

- MpOEeKTHble [AaHHble MO CUCTeMaM noAadepXaHus MUKpoOKNMMata M cnocobam uX perynvpoBaHusi B
3aBNCUMOCTM OT U3MEHEHNS KNUMaTUYECKMX BO3LENCTBUN, MO CUCTEMaM TENNOCHAOXEeHUS 30aHUS;

- NPOEKTHble Ternno3HepreTUyYecKne XapakTepuUCTUKM 34aHus, BKNOYalowue yaernbHble pacxodbl TennoBoun
3HEeprum Ha OTONNEeHWe 34aHus B TeYEeHMe OTONUTENbHOro nepuoaa no OTHOLWEHUO K 1 M2 oTannuBaeMoun nnowaam
(vrm 1 M3 oTannmeBaemoro obbema) 1 rpagyco-cyTkam OTONUTENbLHOIo NepUoaa;

- U3MEHEHNS1 B MOCTPOEHHOM 34aHun (0ObLEMHO-NNAHMPOBOYHbIE, KOHCTPYKTUBHbLIE, CUCTEM MOAAEPXKaHWSA
MUWKPOKNMMaTa) No CpaBHEHMIO C MPOEKTOM;

- pe3ynbTaTbl UCNbITAHUS 3HEPronoTPebneHnsa n TennoBOW 3alMThl 34aHWs Nocne roguyHoro nepyvoga ero
akcnnyaTaumm;

- Knacc 3HepreTnyeckon 3dhcheKTMBHOCTU 30aHUS;

- pekoMeHAaLmMm No NOBbILLEHNIO HEPreTU4EeCKon 3PEKTUBHOCTA 3aaHNS.

17.5 OHepreTudeckas achPEKTUBHOCTb 34aHMS ONpeaensaeTcs No cneaylowmnm KpuTepusm:

yAenbHbIM _pacxod TenJIoBOW 3HEpPruu Ha oTonneHue B TeYeHue oTonurtenbHoro nepwoga d(des) h,
kx/(M2 x °C x cyT) [kOx/(M3 x °C x cyT)];

nokasarteflb KOMNakTHOCTU 3aaHusa k_e, 1/m;

o6wmn ko3adcdmumneHT Tennonepegayu sgabiusa K m, B1/(m2 x °C);

npuBeAeHHbIW _ko3ddULMEHT Tennonepeaayun 30aHuA Yepe3 HapyXHble orpa)aarlmne KOHCTPYKLUK
K(tr)_m, BT1/(M2 x °C);

yCnoBHbIN _Ko3adchmumeHT Tennonepegaum 3aaHusa K(inf)_m, yuuTbiBalOWwuin Tennonotepu 3a cueT
UHUNbTPaUnMM n BeHTUNsaumu, Bt/(m2 x °C);

KpaTHOCTb BO34yx00OMeHa 30aHns 3a OTONMTENbHbIM Nepyog n_a, Y(-1);

Ko3adhdumumeHT ocTekneHHocTu hacaga sgaHusa f.

17.6 WcnbiTaHnMs ©“ NpPUCBOEHME Knacca 9HepreTmdeckonm 3SPMEKTUBHOCTM OOSMKHbI  BbINOMHATLCH
He3aBMCMMbIMW OpraHu3aumamMm (upmamm), akkpeouToBaHHbIMK B YCTAHOBMEHHOM nopsigke. B cniyyae nonyyeHusi
pesynbTata WCMbITAHUA HWXKe "HOpMarbHOro" YpOBHS MWHCNEKTUPYKOLWENn opraHm3aumm criegyeT paspaboTatb
He3ameanuTenbHble MepPbI MO NOBbILLEHMIO 3HEProahPEKTUBHOCTY 34aHMUS.

17.7 Anga cywecTByOWMX 30aHNIA 3HEPreTUMYECKUA NacnopT 30aHusa crieayeT paspabartbiBaTth NO 3agaHUsAM
opraHu3aumi, OCyLLECTBIAIOLWMX 3KCMyaTauuo Xnnoro goHaa v 3gaHun obLecTBEHHOro Ha3HayeHus. MNpu aTom Ha
30aHNsA, UCMONMHUTENbHAst OOKYMEHTAUUS Ha CTPOMTENBCTBO KOTOPbIX HE COXpaHWnacb, 3HepreTnyeckMe nacrnopra
30aHNA COCTaBMSAOTCA Ha OCHOBE MaTepuanoB Blopo TEXHUYEeCKOW WHBEHTapusaumu, HaTypHbIX TEXHUYECKUX
obcrnegoBaHUn ¥ U3MEPEHUI, BbIMOMHSAEMbIX KBanMdULUMPOBaHHbIMK CneumnanicTaMmu, UMEKLWUMN NMLEH3NI0 Ha
BbINOSHEHNE COOTBETCTBYOLLMX paboT.

17.8 Onsa XunblX 30aHUA C NPUCTPOEHHBIMU HEXUIBIMU MOMELLEHUSIMUA 3HEPreTUYECKMe nacrnopTta crneayer,
KaK NpaBumo, COCTaBMSATb pasAernbHO MO XUMOW YacTu U KaXXgoMy MPUCTPOEHHOMY HEXMMOMY BIoKy; Ansi BCTPOEHHbIX
nomeLleHnn obLLECTBEHHOINO Ha3HAYeHUs XWUMbIX 34aHUN (He BbIXOOALWMX 3@ MPOEKLMIO XWUIOM YacTu 34aHus)
3HEpreTMYECKN NacrnopT COCTaBNAETCH Kak AN OOHOTO 34aHus.

18 3anonHeHMe 3HepPreTUYECKOro NnacnopTa Xunoro 3aaHus

dopma asHepreTMyeckoro nacnopTa 3gaHus npueedeHa B npunoxenun [0 CHull 23-02. lMpumep ero
3anofHeHns ONS >KUNoro 3gaHus npveedeH Hwxe u B Tabnuue 20. MeTtoguka pacyeta TEnnoTEXHUYECKUX W
3HepreTMYeCcKNX napaMmeTpoB Ha NpMMepe 3Toro 3gaHua npueeneHa B U.2 npunoxexns W.

Mpumep

[eBaTnataxHoe 3-CeKUMOHHOe Xuroe 3gaHue cepumn 121 npegHasHayeHo ANSA CTpoUTenbCTBa B I. TBepw.
30aHne coCcTouT U3 ABYX TOPLUEBbLIX CEKUUN 1 ogHon psigoBon. Obwee umcno kBaptup - 108. CTeHbl 3gaHnsa COCTOAT
N3 TPEXCMOMHbIX Xene300eTOHHbIX MaHernen Ha MOKUX CBA3SIX C yTennuTenem u3 MNeHOMONMCTMPOra, OKHa - C
TPEXCIMONHBbIM OCTEKINEHNEM B pasferibHO-CMapeHHbIX AepeBsiHHbIX nepennetax. Yepgak - TEnnbli, MOKPbITUE -
TPEXCINONHbIE Kene3o0eTOHHble NNUTbl C  yTennuTenem U3 MeHOoNonucTupona. Texnogonbe C  pa3BOAKON
TpybonpoBoAoB. 34aHve MNOLKIMIYEHO K LIEHTPariM3oBaHHOW CUCTEME TEMMOCHabXeHUss U MMeeT OAHOTPYOHYyo
CUCTEMY OTOMIEHUsSI C TepMocTaTamu 6e3 aBTOperynMpoBaHusl Ha BBOAE.

Ta6nuua 20 - Mpumep 3anonHeHUs1 IHEPreTMYECKOro nNacnopTa XUrnoro 3aaHus

O6wasn nHcopmauus

IDaTa 3anojiHeHUs (4UmMciio, MecHdll,
ron)

Anpec 3maHuUA r. TeBepsb




PazpaboTumk HOpoeKTa THUMSIIxmmma
Ampec u TenedoH paszpaboTumka MockBa, JIMuTpoBCKOe mocce, 96;
Ten. (095) 9762819
IInbp npoexTa Cepus 121
PacuyeTHble ycnoBusa
N |HamMeHOBaHME pacCuUeTHBEIX HapamMeTpos [(O6o3Haue- Enmumis PacueTHoe
. HUE U3MepeHUsa |3HadeHUue
CUMBOJIa napamMeTrpa
1 |PacueTHas TeMmInepaTypa BHYTPEHHETO t int °C 20
BO3Oyxa
2 |PacueTHasa TeMIepaTypa HapyXHOTO t ext °C -29
BO3IOyxXa
3 |PacueTHad TeMmIepaTypa TeNJoI'o t c °C 14
yepnaka
4 |PacueTHad TeMmnepaTypa TeXIOINOJbS t c °C 2
5 |[IpOOOIKUTENIBHOCTL OTONMTEJIEHOTO z_ht CyT 218
rnepuona
6 |CpemHas TeMmnepaTypa HapPyXHOTO t ht °C -3,0
BO3IOyxXa 3a OTONMTEJILHHI Iepuorn
7 |'pamyCoO-CyTKM OTONMUTEJILHOI'O D d °C x cyT 5014
nepuona
q)YHKLIMOHaﬂbHoe Ha3Ha4deHue, TUN U KOHCTPYKTUBHOE pelueHne 3gaHus
8 |HaszHaueHUe XKuioe
9 |Pas3sMemeHMe B 3acCTpOMKe OTmeJsIbHO CToOsAlEee
10| Tun MHOTODTaxHoe, 9 sTaxen
11 [KOHCTPYKTMBHOE pPEUIeHNUe KpynHonaHeJIbHOE, XeJjle300eTOHHOe

Feome'rpuqecxue U Tenyfio3HepreTuy4eckue nokKkasatenu




N [loxaszaTesnsb Obo3HaueHUe HopmaTme- | PacueTHOoe | PakTHUeC—
m.II. nokasaTesysa u HOE (mpoexT— Koe
EeNVHNUE M3MepPeHUd | 3BHaUueHre Hoe) 3HadYeHu e
nokasaTe- | 3HaueHMe |nokasare-—
i nokasare- Jisa
a4
1 2 3 4 5 6
TeoMeTpnueckme noxasaTenmu
12 |[OBbuwas nJjomanb HAPYXHBIX OI'Pa)XIaoIMX A(sum) e, M2 - 5395
KOHCTPYKLUMM 3IOaHWs, B TOM YMCIIe:
cTeH A w, M2 - 3161
OKOH ¥ OajIkOHHEIX IBepeln A F, M2 - 694
BUTPAXEN A F, M2 - -
boHapen A F, M2 - -
BXOIHEIX IOBEPEN M BOPOT A ed, M2 - -
INOKPHEITUM (COBMEUIEHHEBIX ) A c, M2 - -
UepIauHBIX [NEPEKPHITUM (XOJIOOHOTO dYepraka) A c, M2 - -
IIePEKPEITMY TEIJBIX YepHaKoB A c, M2 - 770
IIEPEKPETUM Hal TEeXNOANOJbAMM A f, M2 - 770
[IEePEeKPETUY Hall HeOTallJIMBAEMEIMM [TOIBAaJIaMU MU A f, M2 - -
IOOTOJIb SMMU
IIePeKPLETUY Hall Opoe3naMy M IIOH 3pKepaMu A f, M2 - -
nojia Mo TPYyHTY A f, M2 - -
13 |dmomanbs KBapTUP A h, M2 - 5256
14 |llonesHasd mjomanb (oBmeCTBEeHHEIX 3OaHUNM) A h, M2 - -
15 |Ilyomanpk XWUJIBEIX I1OMEUeHMM A1, M2 - 3416
16 |PacueTHas mjomanbk (oOmEeCTBEHHEIX 3OaHMM) Al, M2 - -




17 |OrannmeaeMeli 0OBeM V_h, M3 - 18480
18 |KonddmumeHT OCTEeKJIEHHOCTM (Qacala 3IaHUd f 0,18 0,18
19 |lloxaszaTesb KOMIAKTHOCTM S3IAHMUS k(des) e 0,32 0,29
TennosHepreTnMYeCcKne HoKasaTenu
TenjoTexHMYECKME IoKalaTenmu
20 |IlIpuBeleHHOE COMNPOTUBIIEHME TeEIlJIolepenaue R(r) 0, M2 x
HAPYXHBEIX OT'PaXIeHUM: °C/BT
cTeH R w 3,16 2,65
OKOH ¥ OajIKkOHHEIX IBepeln R F 0,526 0,55
BUTPAXEN R F - -
boHapen R F - -
BXOIHEIX IBEepeM U BOPOT R ed 1,2 -
IOKPHEITUM (COBMELEHHEX ) R ¢ - -
UepIauHBIX [NEPEKPHITUM (XOJIOOHBIX YepIakKoB) R c - -
IIePEKPEITMY TEINJIBIX YepHNakKoB (BKJIOUAHA [IOKPETHE) R ¢ 4,71 4,71
[IePEeKPETUY Hall TeXIIONIOoJIbSaMU R 4,16 4,16
IIEPEKPETUM Hal HeOoTalJlMBaeMbMM [IOABajlaMM MU R £ - -
IO IIOJIb IMMU
IIEPEKPETUM Hal NpoeslaMM M IIOH 3pKepaMu R - -
nojia MO TPYHTY R f - -
21 |IpubBeneHHHEM KO3(QOMUMEHT Temnjonepenaydyr 3IaHUA K(tr) m, - 0,519
Bt/ (M2 x °C)
22 |KpaTHOCTb BO3OyxXOOOMeHa 3IOaHMuS 3a n a, u(-1) 0,671 0,671
OTONUTEJIbLHEIY [1ePUOL
KpaTHOCTE BO3OYyXOOOMEHa NPV MCHHTAHUAX (IpK n 50, u(-1) 4,0 -

50 TIIa)




23 |YcryoBHBE KOBbGOMLUMEHT Temnjonepenaum 3IaHUL, K(inf) m, 0,573
YUMTEBAWMM TEINJIONOTEPM 3a CcueT MHOUIbLTpaumm BT/ (M2 x °C)
VI BEHTUIIALUU

24 |OBmmy xo2ddULIMeHT Tenjyolepenaun 3OaHUSA K m, BT/ (M2 x °C) 1,092

SHepreTHUYeCcKMe IoKasaTenn

25 |Ofmue TemnJyonoTepu uUepes orpaxlailllyld ODOJIOUKY Q h, MIx 2552185
3I0aHVS 3a OTONUTEJILHEM [IeproI

26 |YnoenbHbele OBITOBEIE TEIIJIOBHIOEHMS B 3IaHUU g int, Br/mM2 14,5

27 |BRITOBEIE TEIJIOINOCTYIIJIEHUS B SIaHMe 3a Q int, MIx 932945
OTONUTEJILHE IIE€PUOL

28 |TennonocTynjeHMs B SBOaHME OT COJIHEUHOM Q s, MIOx 255861
pamvaumMy 3a OTONIMTEJILHEM NepUom

29 |Pacxonm TeInJIOBOV SHEPI'MM Ha OTOIJIEHME 3IaHUs Q(y) _h, MIx 1970491
3a OTONMUTEJILHHY Iepuon

KosdduumeHnTs!

30 |PacueTHEM KO3b0OMUMEHT DHEPIETUUECKON srncuioH (des) 0 0,5
2bbeKTUBHOCTY CHUCTEMEl LEHTPaJIM30BaHHOTO
TernJocHabXeHMsa 3IaHMS OT MCTOUYHMKA TEIlJIOTH

31 |PacueTHEM KO3b0OMLUMEHT DHEPTETUUECKON sncuiioH_dec -
500eKTMBHOCTM MNOKBAPTUPHEIX M aBTOHOMHEIX
CUCTEeM TeIlJIOCHADXeHMS 3OaHMs OT MCTOUHMKA
TEIJIOTH

32 |KondduumeHT 5bbexkTUBHOCTM aBTOPETYJIMPOBAHMSI nzera 0,85

33 |KomdduimeHT yueTa BCTPEUHOI'O TENJIOBOI'O IIOTOKA k 0,8

34 |KozdpdrumeHT yueTa IOMNOJHUTEJIBHOTO Bera h 1,13
TeIJIONOoTPpebJIeHNA

KoMniiexCHile nokalaTenu

35 |[PacueTHB yHOEJNBHEIM Pacxol TENJIOBOM ZHEPIMM Ha g(des) h, 74, 77

OTONJIEHME 3IOaHUA xkIx/ (M2 x °C x cyT), (-]
[xIx/ (M3 x °C x cyT)]

36 |HopMmupyeMBlV yIOEJIbHEM pacxoll TeIJIOBOM 2HepIuu g(req) h, 76

Ha OTOIlJIeHMEe 3IOaHUs xkIx/ (M2 x°C x cyT), [27,5]




[xIx/ (M3 x°C x cyT) ]

37 |Kmacc sHepreTMueckou sbdeKkTMBHOCTHU "HopManbHEM" C
38 |CooTBEeTCTBYET JIM NPOEKT 3IaHMsS HOPMAaTUBHOMY HOa
TpebOoBaHMI
39 |JopabaTeBaTh JIM MNPOEKT 3IOaHUSA Her
YxasaHMs 0O MOBHIIEHMIO SHeprerTmumdeckom sdpbexTmBHOCTHM
40 |PexomMeHOyeM:
41 |IllacnopT 3aloJiHEH

OpraHmuzaumnsa
Anpec u TenedoH

OTBETCTBEHHEI MCIOJIHUTEJb




MpunoxeHune A
(cnpaBo4HoOe)

Mepe4yeHb
UCNOJIb30BaAHHbIX HOPMAaTUBHbLIX JOKYMEHTOB

B HacTosilem CBoge npasun NCnosib3oBaHbl creaylimne JOKYMEHTbI:

CHuII 23-01-99%

CHuIl 23-02-2003

CHuII 23-05-95*%

CHuII 31-01-2003

CHuII 31-02-2001

CHull 41-01-2003

CHull 41-03-2003

CHull 2.08.02-89*

TOCT 8.207-76

TOCT 12.1.005-88*

T'OCT 111-2001

TOCT 379-95

T'OCT 530-95

T'OCT 931-90

TOCT 2695-83

T'OCT 2697-83%*

TOCT 4598-86*

TOCT 4640-93*

T'OCT 5578-94%*

TOCT 5742-76

T'OCT 5781-82%*

T'OCT 6266-97

T'OCT 6428-83

TOCT 6617-76%

T'OCT 7025-91

T'OCT 7076-99

T'OCT 7251-77%*

|CTpOMTeHbHaH KJIMMaTOJIOT' M A

TenjioBasa 3ammTa 3OaHUM

EcTecTBEeHHOE M MCKYCCTBEHHOE OCBElleHUe

3OaHusa XUJble MHOTOKBAPTUPHBIE

IIoMa XWJIEle ONHOKBAPTUPHEE

OTonjieHMe, BEHTMIIALUMSA M KOHIULMOHUPOBAHUE
TennoBasa mM30JaAUMA OOOPYHOBAHUA M TPYyOONPOBONOB
OfmecTBeHHBE 3IOaHUA M COOPYXEHUS

I'CU TlpsAMEIEe M3MEepeHMA C MHOI'OKpaTHBIMM HabjgoneHuaMM. MeTozw
06paboTkM pe3yJIbTAaTOB HAOJOIeHUM . OCHOBHEE I1OJIOXEHMS

CCBT OOmme CaHMTapPHO-IUIMEHMUeCKue TpeboBaHUA K BO3OYXY
pabouey 3ZOHE

CrexJio jiMcTOoBOEe. TexXHUUeCKMue yCJIOBUSA

Kupnmu M KaMHM CUMJIMKATHBE. TexXHuUYeCcKMue yCJOBUA
Kupnmu m kKaMHM KepaMmueckue. TexHUUeCKMe YCJIOBUSA
JIMCTEL ¥ MOJIOCH! JIaTyHHBEEe. TeXHUUeCKMe YyCJIOBUS
[InjtoMaTepMasiel JIMCTBEHHBEIX MHOPON. TexXHUUEeCKMe YCJIOBUSA
[lepraMMH KPOBEJIbHHM. TexXHMUeCKMe YyCJIOBUSA

[InuTel OPEeBECHO-BOJIOKHUCTEHE. TexXHMUeCKHue yCJIOBUSA
Bara MmMHepasnbHasa. TexHMUECKME YCJIOBUSA

llebeHb M IE€COK M3 IJIAKOB YEPHOM M LBETHOM MeTaJjulypIuM IJisd
OeToHOB. TexHMUECKMEe YCJIOBUSA

Vzmenusa U3 A4YeUCTHX OETOHOB TEeIJIOM3OJIALMOHHEE

Cranb ropsyexkaTaHas oJis apMMUPOBaHUSA xeJie300e TOHHEIX
KOHCTPYKUUM. TexXHUUEeCKMEe YCJIOBUSA

JIMCTEl TMIICOKaAPTOHHEIE. TeXHUUeCKMre YCJOBUA
[IMMTEl IMIICOBEIE IOJI IIEPETrOpOnNOoK. TexXHMUeCKMe YCJIOBUA
BuTyMel He®QTsAHBIE CTPOMTEJIbHEE. TexXHMUeCKMre YyCJIOBUS

KMpHMq M KaMHU KepaMnYeCKMe UM CUIIMKAaTHEIE. MeToOnsl onpenejyiIieHnAa
BOOOIIOIJIOWEHM A, IIJIOTHOCTUM UM KOHTPOJIA MOpOBOCTOﬁKOCTM

MaTepmuassl U usneamsa CTPOUTEJILHEE . Me T o mEL onpeneyeHunsa
TEIJIONIPOBONHOCTHU u TEPMUUECKOT'O COIPOTHUBJIIEHUS IIPU
CTalMOHAPHOM TEIIJIOBOM PEeXMrMe

JIMHOJIeyM TMOJIMBUHMUIIXJIOPUIOHEIM Ha TKAHOM M HETKaHOM IIOIOCHOBE.
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7473-94

8486-86*E

8673-93

8736-93

8740-85%*

8904-81~*

9128-97

9462-88%*

9463-88%*

9480-89

9548-74%*

9573-96

9583-75%*

9757-90

10140-2003

10499-95

10632-89*

10832-91

10884-94

10923-93*

12865-67

14359-69

15527-70%*

15588-86

16136-2003

16381-77%*

17177-94

TexHMUECKME YCJIOBUL

CMecr OeTOHHHE. TexXHMUeCKMuEe YCJIOBUSA

[InjioMaTepraJiel XBOMHBIX HOPOH. TexXHMUYEeCKMe YCJIOBUSA
[InuTel GaHepHBle. TeXHMUECKME YCJIOBUS

[lecok 1Jia CTPOMUTEJIbBHEIX paboT. TexHUUeCKMe yCJIOBUS
KapToH OOMMLOBOYHEM. TexXHMUeCKMEe YCJIOBUSA

[IMMTEl OPEeBECHO-BOJIOKHUCTEE TBepIble C JIaKOKPACOUHEBEIM I[IOKPBITUEM .
TexHMUEeCKMKEe yCJIOBUSA

CMmecu acdanbTOOETOHHEIE HOOPOXHBE, aA’POIPOMHEIE M acdayibTOOETOH.
TexXxHMYeCcKue yCJIOBUS

JlecomaTepuasitl KPyIJEle JIMCTBEHHBIX HOPOH. TeXHUUYeCKMe YyCJIOBUS
JlecomaTepualsitl KPyIJIEIE XBOMHBEIX NOPOL. TexXHUUYeCKMe YyCJIOBUS

[InUTH OONMMLIOBOUHBIE MNUIJIEHHE U3 IPUPONHOTO KaMHA. TexHUUeCcKMue
YCJIOBUS

Burymel He@TAHBEE KpPOBEJIbHBEE. TexXHUUYEeCKMEe YCJIOBUSA

[InmuTEL us MMHepaﬂbHOﬁ BaTHL Ha CUMHTETUYEeCKOM CBA3yKIEM
TEIJIOUBOJIAUMOHHEE . TexXHUUeCKue yCJIOBUSA

TpyObl UyT'yHHBEIE HAIIOPHEIE, M3TOTOBJIEHHHE MEeTOIaMM LIEHTPOOEXHOT'O
M IOJIYHENPEPHBHOTO JIUTHA. TexXHUUYEeCKMEe YCIOBUS

I'paBuit, mebeHb U IE€COK MCKYCCTBEHHBIE I[OPUCTHE. TexHUUecKue
YCJIOBUS

[InmuTEeL TEIIJIOM3O0JIALIVMOHHEIE nus3 MVIHepaJ’IbHOIZ BaTEL Ha 6I/ITYMHOM
cpaszypueM. TexHMUYeCKUe YCJIOBUA

Vzmennsa TEeNJIOUM3OJIALMOHHEE U3 CTEKJIAHHOI'O WTAalNeJIBHOT'O BOJIOKHA.
TexHMUeCKMe yCJIOBUA

[InmmTEeL IPEBECHO~-CTPYXEUHEIE . TexHUUeCKMe yCJIOBUSA
[lecoxk u mebeHb IIePpJIMTOBEIE BCIIYYEHHEE . TexHMUEeCKMEe yCJOBUSA

Cranb apMaTypHasa TepMOMEXaHMUEe CKHU yIIpOUYHEeHHAasa NOJid
xXeJie300eTOHHBIX KOHCTPpyKUUM. TexHMUeCKMUe YCJIOBUS

Pybepoun. TexHMUeCKMEe YyCJIOBUSA
BepMUKYJIUT BCIIYyUYEHHBIM
[ImacTMaccel. MeTomb MeXaHMUECKMX MCIHBITaHuM. OO0mme TpeboBaHMUS

CrnJjiaBel MEeIOHO-LIMHKOBHE (maTyHsm) , obpabaTEIBaeMEEe IaBJIEHUEM.
Mapku

[l TEL IIEHOIIOJIMCTUMPOJIbL HEIE .« TexHMUEeCKMKEe yCJIOBUSA
[l TEL HepHMTOGMTyMHHe TEeIJIOU3OJIALUMOHHEE . TexXHUUeCKMe YCJIOBUA
MaTepmanm nu msnejima CTpoOuTEeJIbHEIE TEeIIJIOM3OJIALMOHHEIE .

Knaccubmxaumsa u obmme TexHUUeCKue TpeboBaHUA

MaTepuaJiel U MBIOEJIUS CTPOUTEJIbHEIE TEeIJIOMB0JIALUMOHHEE. MeTom:!
VICTIEIT @ HUM
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18108-80%*

18124-95

19177-81

19222-84

20916-87

21718-84

21880-94%

22233-2001

22263-76

22950-95

23166-99

23250-78

24700-99

24767-81

24816-81

25192-82%*

25380-82

25485-89

25609-83

25820-2000

25898-83

26253-84

26254-84

26602.1-99

26602.2-99

TOCT 26629-85

JInHOJIeyM IOJIMBUHUIIXIJIOPUIHEIA Ha TeNnJI03BYyKOU3OJIUPYLIENn
IoJmoCHOBe . TexXHUUYeCKMre YyCJIOBUS

JImcTel acbecToLeMeHTHEe IIJIOCkMe. TexXHMUeckMe YyCJIOBUSA
[IpokJIankM PEe3MHOBHE [NOPUCTHE yIJIOTHARUME. TexXHUUYeCKMe yCJIOBUS
ApbonuT M mU3Jeard M3 Hero. Obmue TexXHUUYEeCKMEe YyCJIOBUSA

[IMUTH TENJIOM3OJIALUMOHHEE M3 IIeHOIJIacTa Ha OCHOBE PEe30JIbHHX
benoNObOPMaAIbOETMOHEIX CMOJI. TexHMUeckue yCJIOBUSA

MaTepualitl CTPOMTEJIbHEE. [UBJILKOMETPUYUECKMUY MEeTOHn W3MEepeHUs
BJIQXHOCTHU
MaTh [OPOWMBHEE U3 MYHepaJbHOM’ BaTH TeNnJIOMU30JIALUMOHHEE .

TexXxHMYeCcKue yCJIOBUS

HpO@MﬂM IIpeCCOBaHHEBIE nus3 AJIIOMMHMEBEIX CIIJIaBOB HOJI4
CBETOIIPO3PAaYHEX OI'PaXIakllMX KOHCprKHMﬁ. TexHMUEeCKMue YCIIOBUA

llebeHbp M IECOK U3 IIOPMCTEIX T'OPHBEIX II0OPOL. TexHMUEeCKMEe yCJOBUSA

[InMTE MMHEPAJIOBATHEIE I[IOBHIUEHHOM XEeCTKOCTM Ha CHMHTEeTUMUEeCKOM
cBalywpleM. TexXxHUUecKue yCJIOBUSA

Biioxu oOxOHHBEIE. OOUMEe TeXHUMUECKMEe YCJIOBUS

MaTepnaJiel CTPOUTEJIbHEE . MeTon onpenesieHusa yIOeJIbHOM
TEeIJIOEMKOCTU

BjiokM OKOHHBIE IHOEepeBAHHEIE CO CTeKJIONIaKeTaMM. TexHNUeCKHue
YyCJIOBUA

[IpodnaM XOJIOOHOTHYTHE M3 aJIOMMHMS UM AJIOMMHMEBHIX CIIJIABOB  IJId
oTrpaxiapiiMx CTPOMUTEJIbHBEIX KOHCTPYKUUNM. TexXHUUYeCKMe YCJIOBUSA

MaTepMaﬂm CTpouTeJIbHEIE .« MeTonsl ornperneJsyieHnd COPGHMOHHOﬁ
BJIQXHOCTMU

Beronel. Knaccumpmxaumsa m obluMe TexXHMUeCKUue TpebDOoBaHUA

BnaHusa n COOPYXEHUA . MeTon SMepeHAd IIJIOTHOCTU TEIIJIOBEIX
IIOTOKOB, INPOXOOAIMX dYepe3 orpaXiawnimye KOHCTPYKIUM

BeToHE dguencTele. TexXHMUECKME yCJIOBUA

MaTepmanH IIOJIMMEPHEIE PYJIOHHBIE UM IIJIMTOUYHEIE OJIA II0JIOB . MeTon
onpeneJIeHMA IIoKa3aTeJId TEIIJIOYCBOEHUA

BeToHE Jierkue. TexXHUUECKME YCJIOBUA

MaTepManm nu mnusnejima CTpoOuTEJIbHEIE .« MeToOne ornperneJsyieHnd
CONPpOTUBIIEHNA IIapOIIPOHUIIAHNUIO

3maHMa M COoOopyXeHMsa. MeTon oOnpenejieHUMs TelJIOYyCTOMUMBOCTU
orpaxlanlyMx KOHCTPYKLMUNI

3maHus u COOPYXEeHUS . MeTon onpenejieHus CONPOTHUBIIEHUS
TernJionepenadve orpaxnallrx KOHCTPYKLMNA

Bilokr OKOHHEIE M OBEepHBIEe. MeTOnOel ONpenejieHMA CONPOTUBIICHUA
Tenjonepenaude
Brioxmu OKOHHEIE u IBEPHEE. MeTonsl omnpeneiieHus

BO3OYyXO—BOIOOIIPOHMLIAEMOCTN

3naHua u COOPYXEHUA . MeTon TEeIJIOBM3MOHHOT'O KOHTPOJIA KaduecCcTrBa
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CanllmH 2.1.2.1002-00

26633-91

28013-98

30256-94

30290-94

30494-96

30547-97*

30674-99

30734-2000

30971-2002

31166-2003

31167-2003

31168-2003

P 51380-99

P 51387-99

BCH 58-88 (p)

BCH 61-89 (p)

TEeIlJIOM30JIAUMM OoTI'paXIallmx KOHCprKuMﬁ
BeToHEl Taxesitle M MEJKO3epPHUCTEE. TexXHMUeCKMe YCJIOBUA
PaCTBOpH CTpOMTEJIbHEIE .« Obume TexHUUEeCKHUe YyCJIOBUS

MaTepnaJsiel n n3nenns CTPOUTEJILHHE . MeToxn onpenesyeHns
TEeNJIONPOBOOHOCTNM LUMIMHOPUMUECKUM BOHIOM

MaTepmanm nu mnusnejima CTpOMTEJIbEHEIE .« MeTon ornpeneJsyieHnd
TEeIJIOIIPOBOOHOCTNM INTOBEPXHOCTHEM HpeoGpaBOBaTeneM

3nmaHusa xujee u  ofmecTBeHHBE. [lapaMeTpH MMKPOKJIMMAaTa B
IOMEUeHU X
MaTepuasibl  PYJIOHHEIE KPOBEJIBHEE U TUIPOUBOJALUMOHHEE. Ofmue

TEeXHUYECKMe YyCIJIIOBUA

BJlOKM OKOHHEIE M3 [NOJNMBUHMIXJIOPUIOHBIX Hpoduien. TexHUUeCKUue
YCJIOBUA

Brioxku oxoOHHEBEIE IOEePEBAHHEIE MaHCapOHEIE. TexHMUEeCKMEe yCJOBUSA

IIBEI MOHTAXHHEIE Y3JIOB IIPVIMBIKAHM A OKOHHEIX OJIOKOB K CTEeHOBEHIE
npoeMaM. Ofmme TexXHMUeCKMUe YyCJIOBUSA

KoHCTpyKLMK oTrpaxnanmye 3naHUN n coopyxeHuti. MeTon
KaJIOPMMETPUUECKOT'O OlpelesyieHrs KoaddulmeHTa Temnsonepenaun

3naHua u COOpPYXEHNUA . MeToOnw ornpeneJyiIieHnAa BO3OYXOIIPOHMLIAEMOCTN
oTrpaxXxiamnimx KOHCprKHMﬁ B HATYPHEX YCJIOBUAX

B3naHusa XMIJIBIE . MeTogn onpenesyieHnsd YIOeJIBHOT'O HOTpe6ﬂeHMH
TEeIJIOBOM SHEepIrMM Ha OTOIIJIEHUE

SHeprocbepexeHMe. MeTome! IONTBEPXISHUS COOTBETCTBUS
noxkasarTeJyiey sHepreTudueckor sbbexTuMBHOCTM 5SHepTronoTpedssomen
NIPOOYKUUM MX HOPMATMBHEM 3HaueHuaAM. OOumme TpeBoBaHMUA

SHeprocbOepexeHue. HopMaTMBHO-MeTOOMNUECKOE obecrnieueHue.

OCHOBHEBIE TIOJIOXEHUS

CaHMUTapHO-3NUIEMUOJIOTUYECKME TPpeDOoBaHMA K  XMJIBIM 3IaHUAM U
IIOMelleHM AM
[looxeHre 00 OpraHMB3aluM M NPOBENEeHMM PEKOHCTPYKLUM, PEMOHTAa

U TEXHUUYECKOT'O OOCJyXMBaHUS 30aHUy OOBLEKTOB KOMMYHAaJIBHOI'O n
COLMAaJIBHO—KYJIBTYPHOI'O Ha3HAYEHUA

PeKOHCprKHMH 12 KanMTallbHEIM PEMOHT KMITBIX IJOMOB . HOpMH
IIPOEKTUPOBAHUA



TepMMHbIMMXaneAeHeHMﬂ

MpunoxeHue b
(ob6s3aTenbHOE)

Ta6bnuua B.1

N TepmmH Obo3HaueHUe XapakTepucTmKa Obo3HaueHUe
m.I. €IOVIHULE BEJIMYMHEL
1 O6ume noHATHUST
1.1 |TennoBass BaummTa BOaHUN - ITo CHumII 23-02 -
1.2 |[TenmoBoM pexmuM BHaHUS - COBOKYNHOCTBb BCex (akKTopOB n IPOLIECCOB, -
bopMUPYBRIIMX TEIJOBOM BHYTPEHHMM MUKPOKJIMMAT
3IaHMsA B [Ipollecce sKCIJIyaTauum
1.3 |3HepreTHMYECKMUN I1aCIOPT IIo TOCT P 51387
BpaHus
1.4 |Knacc sHepreTMdYeCcKOM Ilo TOCT P 51380
sbbexTHBHOCTN
1.5 |T'pagyco-cyTkmu D d Io CHuIl 23-02 °C x cyT
OTONUTEJILHOT'O Iepuona
1.6 |TennonpoBOXHOCTHL - CBOMCTBO MaTepmajla KOHCTPYKLUUU [IEPEeHOCUTH -
TEIJIOTY IIOX IEeMCTBMEM pPasHOCTM (TpadueHTa)
TeMIIepaTyp Ha ee IOBEPXHOCTHAX
1.7 |KOHBeKTMBHEN TEeNIoo6MeH - [lepenoC TEeIJIO T c IOBEPXHOCTHU (Ha -
IIOBEPXHOCTE) orpaxnawnmen KOHCTPYKLUM
OMBIBAIIVM €€ BO3OYXOM MJIIM XUIKOCTHIO
1.8 [JlyumcTeni TennoobMeH - [lepenoC TEeIJIO T c IIOBEPXHOCTHU (Ha -
IIOBEPXHOCTH) KOHCTPYKLUUN 3a cuer
B3JIEKTPOMATHUTHOTO M3JIyYeHUI
1.9 |Tennmoormaua - [lepeHOC TEeNJIOTH C [NOBEPXHOCTM KOHCTPYKLMM B -
(TennoBocnpusTHE) OKpYyXallyld cpeny 1B3a Ccuer KOHBEKTMBHOTO U
JIy4dMCTOT'O TeIJioobMeHa
1.10 |Tennonepenaua - [lepeHOC TEMJIOTH Yepes oTpaxiabilyld KOHCTPYKIMO -

OT B3aMMOIEMCTBYIOUEN C He¥ cpenel C 0OoJiee
BBICOKOM TeMIlepaTypoM K cpene C IPpyT'OM CTOPOHE
KOHCTPYKUMM C OoJjiee HUI3KOM TeMIepaTypon




TenmoycBoeHue
nosepxnocwn KOHCTPYKHMM

CBOMCTBO NOBEPXHOCTM OTpaxmanien
IOTJIoOmWaTh MM OTIABATL TEIJIOTY

KOHCTPYKLVNM

1.12 |MadpunsTpaums - [lepemMenieHMEe BOBIOyXa yepes MaTepmras u -
HEIJIOTHOCTU oTPaxIanlmx KOHCTPYKUMUM
BCJIEICTBME BETPOBOI'O U TEIJIOBOT'O HAIOPOB,
bopMUPYEMHEX PA3HOCTBI TeMIepaTyp M IepelanoMm
IOaBJIEHMS BO3IyXa CHaAPYXM U BHYTPU IIOMeleHUN
1.13 |TennoBOoM MNOTOK Q KonmuecTBO TEIJIOTH, npoxonsiee 4yepes Ix
KOHCTPYKLMIO UM Cpelly B eIMHUIY BPEMEeHU
1.14 |OTHOCHMTeNBHAasl BJIAXHOCTB on OTHOWlEHMEe [apLMaJibHOT'O DaBJIEHUS BOIOSHOTO %
BOBOyxXa napa, cozmepxamerocs B BO3Ayxe IIpM IaHHOM
TeMIepaType, K INaBJIEHMIO HACHUIEHHOT'O BOIXSHOIO
napa NpM TOM Xe TeMIepaType
1.15 |TennoeMxKOCTH C KosmmuecTBO TEIJIOTH, repenaHHOe Macce xIx/°C
MaTepMalJa IpM [NOBHUIEHMM €TI0 TeMIepaTyphl Ha
onuH Tpanyc lenbcusa
1.16 |Y@menesHass TEIJIOEMKOCTB c 0 OTHOLEHME TEIJIOEMKOCTHM MaTepualjla K er'o Macce xIx/ (k0 x °C)
1.17 |PesynsTupyomas t IIo TOCT 30494 e
TeMnepaTypa IOMeleHUNA
1.18 |KosbduimenT f [To CHuIl 23-02 -
OCTEeKJIEHHOCTH dbacaga
BnaHnNs
1.19 |NoxasaTenp koMmakTHoOCTM| k(des) e IIo CHuIl 23-02 1/m
8OaHNs
2 MaTepmansl KOHCTPYKLMUA
2.1 [Kosdpdbmumenr Jambna BenmmuuHa, UYMCIJIEHHO paBHAas MJOTHOCTM TENJIOBOTO Bt/ (M x °C)
TenﬂOHPOBORHOCTM IIOTOKa, NpoXomAdmero B M3O0TEPMUMUECKUX YCIIOBUAX
MaTepmuana yepes CIOM MaTepmuaja ToJuMHOM B 1 M NOpHU
Pa3HOCTK TeMIepaTyp Ha €I'0 IIOBEPXHOCTAX OIUH
rpanyc llenbcusa
2.2 |Kosddbuumenr s BenmumHa, oTpaxamouas CIOCODHOCTL MaTepuala Bt/ (M2 x °C)
TEenJIOyCBOEeHMsI MaTepuana BOCIPMHMMATE TEIJIOTY npm KoJIeOaHUM
TeMIepaTyphl Ha €I'0 IIOBEPXHOCTHU
2.3 |InoTHOCTE MaTepmana po OTHoOWeHMe MaCCHI (cBoiicTBA MaTepuana, kr/M3




XapaKTepM3yK ILero ero VHEPLMOHHOCTDb U
CNOCODOHOCTBL CO3IOaBaTh I'PaBMUTALMOHHOE IOJIE)
MaTepuana K ero ofwemy
2.4 |IInoTHOCTB cyxoro po 0 OTHOMWEHKE MaCCHI CyXOoTo MaTepmraja K kT /M3
MaTepmuana 3aHMMAaEMOMY MM OOBEMY
2.5 |IOnorTHOCTHL BJIQXHOT'O PO W OTHOLIEHMEe MacCCH MaTepuaja, BkJoYasg Maccy k1 /M3
Marepmuana BJlaT¥ B eTro Inopax, Kk 3aHMMaeMOMy 2TUM
MaTepMraJsioM oOOBeEMY
2.6 |YmempHmMM Bec MaTepmuana raMMa OTHoweHMe Beca (CUJEl, BO3HMKAKIEN BCJeICTBME H/M3
B3aMMOIEMCTBMSA MaTepuaja C TpaBUTALMOHHEM
noJjieM) MaTepuajyia K ero ooweMy
2.7 |OrHOCHMTEeNnbHass MaccoBas w [IpoLleHTHOE OTHOIEHMEe MacCChE BJaruM Kk Macce %
BJIQXHOCTE MaTepuasna MaTepuasia B CYXOM COCTOSHUMU
2.8 |CopbumonHas BJIQXHOCTE w_S PaBHOBeCHas OTHOCUTEeJIbHasA BJIQXHOCTb MaTepuala %
MaTepmuana B BOBIYWHOM Cpele C NOCTOSHHOM OTHOCUTEJIbBHOM
BJIQXHOCTBIO M TeMIepaTypou
2.9 |Kosbdmuumenr MIO BenunuuHa, paBHasa MIJIOTHOCTU crTaumoHapHoro| Mr/ (M x u x Ila)
IapoOnpOHUIIAEMOCTH IoToKa BOISHOTO napa, IPOXONAUETO B
MaTepmuana N30TEPMUUECKUX YCJIOBMAX UYepes CJOM MaTepuala
TOJIUMHOM B OIMH MEeTp B eIMHUIY BPEMEHM [IpU
Pa3HOCTM [NapLUMajlbHOT'O IaBJIEHMs B OIMH I[lackaJb
2.10 |[Ko»ddmumenT norsomeHust po_s OTHOWEHME TEIJIOBOT'O oToKa, MIOTJIOWEHHOT'O -
TErJIoTH COJIHEYHOM IIOBEPXHOCTRIO MaTepmuaja, kK [ajaoleMy Ha Hee
pannaumumn IIOTOKY COJIHEYHOM palralun
2.11 |[Kosdduumenr UBIIYUYEHNST DIICUIIOH OTHOUmEeHMe BEJIMUMHE TENJIOBOT'O UBJIYUEHUSI -
nosepxnoc'rn e,JZ[I/IHI/H_LeIZ IIOBEPXHOCTUM KOHCTPYKLUUU K BeJIM4YVHE
TENJIOBOTO MBJIyYeHUI eIMHULIEN IIOBEPXHOCTU
aBbCOJIOTHO YepHOTO Tesa npm OIOMHaKOBOM
TeMrneparType
3 OrpaxpamomMe KOHCTPYKLMM SBIaHMIA
3.1 |TennoycCTOMYMBOCTE - CBOMCTBO orpaxnanmen KOHCTPYKLMIM, -
orpaxpaniell KOHCTPYKLIUN onpernejyiseMoe OTHOUEHMEeM aMIUIMTYOel KoJieDaHUM
TeMIIepaTypPsL BHYTPEHHEN MIOBEPXHOCTU U
AMILJIIMTY ObI TEeIlJIOBOT'O IIOTOKAa npn ero
TapMOHMYECKMX KoJieOaHMAX
3.2 |TennoyCTOMYMBOCTE - CBOMICTBO pesysbTUpyolen TeMIepaTypsl -




IoMeweHnMn

Bo3nyXOonpoHMIIaeMOCTb
orpaxpaier KOHCTPYKLUM

BoB3OyXONpOHNIIAEMOCTh
OMelleHun

Kosdoduumenr
BOBAYXOMNPOHUIIAEMOCTHI
orpaxpamier KOHCTPYKLUM

ConpoTuenenne
BOBIYXONPOHMUIIAHNMIO
orpaxpanie KOHCTPYKLIUN

[laponnpouniiaeMoCTb
orpaxpamier KOHCTPYKLMUM

ConpoTuenenne
[1apOIpPOHULIAHUIO
orpaxpaniell KOHCTPYKLIUU

Kosbduimenr TennoobMeHa
(TennoBoCnpPUSTHST 2 A1873
TEenJIooTRaAYN)

R inf

R vp

anbba_ int
anbda ext

BHYTPEHHETO BO3yXa M BHYTPEHHUX
oTpaxIalommx KOHCTPYKLUM
OTHOCUTEJIbHOE IIOCTOSHCTBO npu KoJieBaHmax
TEenJIonoTepb ¥ TEeIJIONOCTYIJIEHUNI CHapyxXu u
TENJIONOCTYIIJIEHUN BHYTPMH, ofecrneunBaeMBx
CUCTEeMaMM MNOOOePXaHUsS MUKPOKJIMMAaTAa

IOBEPXHOCTEMN
COXPaHATH

CBOMCTRBO oI'paxiamiel KOHCTPYKLUMM IIPOIyCKaThb
BOBOYyX IIOI IEMCTBMEM pPAaBHOCTU IOaBJIEHUM Ha
HAPYXHOV M BHYTPEHHEM IIOBEPXHOCTHAX, UMCIJIEHHO
BEIPAXEHHOE MACCOBBIM IIOTOKOM BO3OyXa Yepes
eIVHUILY Ioma nm IOBEPXHOCTU orpaxnanomen
KOHCTPYKUMM B E€IOUHMIY BPEeMeHMU IPM I[IOCTOSHHOM
Pas3HOCTM IOaBJIEHUM BO3IOyxa Ha e€e IOBePXHOCTAX

CBOMCTBO OI'paxIallyx
BOBIOYX IIOI HOEeMCTBUEM

KOHCTPYKLUMM MNPOIYyCKaThb

pasHoCcTHU OaBJIEHUM Ha
HApPyXHOM M BHYTPEHHEM [NOBEPXHOCTAX, UYMCIJIEHHO
BEIPAXEHHOE B 00OBEeMHOM (M3) MM MaCCOBOM (k1)
pacxome BO3IOyxXa B €IOMHMIY BPEeMeHU

BosnyxOonpoHMLIAEMOCTE OTpaxiapliel KOHCTPYKLMM,

OpUXOOANASACSH Ha OIMH [Tackalb Pas3HOCTHU
IOAaBJIEHMM Ha €e INOBEPXHOCTAX
Benuuuua, obpaTHad KO2QOULIMEeHTY

BO3OYyXOINPOHMIAEMOCTIM orpaxnammeﬁ KOHCTPYKLIUNM

CBOMCTBO MaTepMalioB oOTpaxiampueint
NponyckKaThk Bjary Ion OelicTBUEM
NapLUMaJIbHEIX OaBJIEHUM BOIAHOTO Iapa
HapPyXHOM M BHYTPEHHEM [NOBEPXHOCTAX

KOHCTPYKLWN
pPasHoOCTHU
Ha ee

Besnuumua, ofpaTHas NOOTOKY BOIOSHOTO napa,
NPOXONAWETO Yepes eIMHMIY JIOWAanX oTpaxIamleit
KOHCTPYKLUMM B M30TEPMUUYECKUX YCJIOBUAX B
eIVHULY BpPEeMeHMV TI[Ipu PasHOCTU napLmalbHEX

IOABJIEHMY BHYTPEHHETO UM HapyXHOTIO BO3IOyXa B
onmH Ilackalib

BeJ'H/H{MHa, UMCJIEHHO paBHaq HOBerHOCTHOﬁ
MIJIOTHOCTM TEIJIOBOT'O IIOTOKa npu nepenane
TeMIepaTyp MexXOy I[IOBEPXHOCTBIO M OKpyXakllel
cpenmo¥ B OOMH TI'pamyc UesbCcusa COOTBETCTBEHHO

0JI1 BHYTPEHHEM M HapyXHOM NOBEPXHOCTEMN

kr'/ (M2 X u)

M3/4,
Kr/u

kr/ (M2 x u x Ila)

M2 x u x Illa/kr

M2 x u x Ila/Mr

Bt/ (M2 x °C)




3.10

3.12

3.13

ConpoTuBIIeHNE
TernjgoobMeny
(Tennoornaue
TENJIOBOCHPUSTHIO)

nunn

Kosdoduumenr
Tenjgonepenaumn
orpaxpaier KOHCTPYKLUM
(TPaHCMMCCHMOHHEI)

TepMnueckoe
CONpPOTHBJIIEHNE crost
orpaxpamier KOHCTPYKLUM

TepMnueckoe
CONPOTHURJIEHHNE
orpaxpamier KOHCTPYKLUM

ConpoTuBJIeHMNE
Temonepenaue
orpaxpanie KOHCTPYKLUN

llpuBemeHHsT KoO3dduumenT
Teronepenadn
orpaxpanie KOHCTPYKLIUN

llpuBemeHHET KO3dduumenT
Terulonepenadn uepes
HapyXHBIe orpaxparwime
KOHCTPYKIUM BIaHUST

YCoBHEM ko3 bdumenT
Tenjaonepenaun BOaHusa,
YYMUTHBAKLMI TEIJIonoTepn
Ba cueT MHOMIBTpaLUMM U
BEeHTUIALMN

(06}11: 7473 ko3 dbduenT
Tenyonepenauu SOaHUS

[IpuBenenHoe
CONpPOTHUBIIEHNE

k(tr)

K(tr)

K(inf)

~m

m

BemmuumHa, obpaTHad KO30OMLIMeHTy TenjnoobOMeHa

BenuuunHua, YMCJIEHHO paBHasa [IOBEPXHOCTHOM
[IJIOTHOCTY TEIJIOBOT'O IIOTOKA, I[IPOXONAUEIo depes
OTPaxmalpllyo KOHCTPYKLMIO npu pasHoCcTu
BHYTPEHHEM ¥ HapyXHOM TeMIepaTyp BOBOyXa B

omMH Tpanyc lenbcusa

BenunuuHua,
TEeIJIOBOTO [IOTOKa, IPOXOOALETO
MaTepmaia orpaxiamniuen
pas3HOCTHM TeMIepaTyp Ha
oouH TIpanyc lemnbcusa

obpaTHas I[IOBEPXHOCTHOM IIJIOTHOCTU
uepes cJion
KOHCTPYKUUM [IPU

eTro IIOBEPXHOCTAX B

CyMMa TepMMUeCKMX COIPOTUBIIEHUN
MaTepMrasyioB orpaxinamnlel KOHCTPYKLUMUM

BCeX CJIOEB

BennumHa, obpaTHasa ko3QOULUMEHTY Tenjolnepenadn
orpaxianllel KOHCTPYKLUM

CpenHeB3BEUEeHHEN Ko30OMULMeHT TelJjonepenadun
TEIJIOTEXHNYECKHU HEOIHOPOIOHOM orpaxianuen
KOHCTPYKUUU

Bennuuua, YMCJIEHHO paBHada cpenHeMy
KOHIOYKTMBHOMY TEIIJIOBOMY I[NOTOKY, NPUXOIOALEMYCSI
Ha eIVHMUIY IIJIoWany COBOKYIHOCTU HaPYXHBIX
orpaxliamlilMX KOHCTPYKLUMM 3IaHUA IIPpU Pas3HOCTU
BHYTPEHHEM UM HAapPyXHOM TeMIepaTyp BO3OyxXa B

ommH rpanyc lemnbcusa

YCJIOBHEM KO3QOMLUMEHT Tenjionepenadm
BOBIOYyX) Ba CUeT IepeHocCa TEeIJOTH
bunpTpyKLMMCA dYepe3 ODO0JIOUKY 3IaHUSA

(BOBOmyx —
BOBIYXOM,

BeJ'H/H{MHa, raBHa4d CyMMe IIPMBEONEHHOTO "
YCJIOBHOT'O KO2QOMUMEHTOB TeIlJionepenaun 3IaHUS

BennumHa, obOpaTHas HOPUBEIEHHOMY KO2QOMUMEHTY
TernJonepenauy orpaxnamniel KOHCTPYKLUM

M2 x °C/BT

BT/ (M2 x °C)

M2 x °C/BT

M2 x °C/BT

M2 x °C/BT

Bt/ (M2 x °C)

Bt/ (M2 x °C)

Bt/ (M2 x °C)

Bt/ (M2 x °C)

M2 x °C/BT




3.20

Temnjonepenaue
orpaxpamlel KOHCTPYKLUN

KoabdumenT
TerJIOyCBOEHUS
IIOBEPXHOCTMU KOHCTPYKUUM

Tennosast MHepUMs
orpaxpamier KOHCTPYKLUM

OTHOWEHME BEJIMUMHEL aMIJIMTYIOE I'apPMOHMUECKUX
xoJsieBaHMt IIJIOTHOCTU TEeNJIOBOTO IIOoTOKa,
BHIBBQHHOT'O HEPaBHOMEPHOCTBI OTHAYM TEIJIOTH
CHUCTEMOV OTOIJIEHMS, K BEJIMUMHE AMIIJIUTY OB
KoJIeOaHMM TEeMIepaTyphl BHYTPEHHEN [NOBEPXHOCTHU
HapyXHOTO OI'PaXIeHMUs

BenmumHa, UYMCIIEHHO paBHasa CyMMe IIPOM3BEINEHUM
TEePMUUECKUX CONPOTUBJIIEHUM OTIEJIbHBIX cJ0eB
orpaxnamnien KOHCTPYKLUUMA Ha KO2bbOMLIMEeHTH
TEIJIOYyCBOEHMA MaTepuajla 3TUX CJOeB

Bt/ (M2 x °C)

4 TloMeweHMs:, IIOWAOM M OBBEeMEI

Tenneni Yepmak

XonopHE Yeppak

Texnopnonse

(TexHMUYEeCKMII IONBAJI)

XoJsiomoHM mnomBaJ

OrannmueaeMsli nogBaJi

OrannmnBaeMasi nomwanb
BIOaHUsA

llonesnass maomwanes (mis
OBIEeCTBEeHHEX BIaHuI)

[IpOCTPAHCTBO MEXAYy YTEIJIEHHEIMM KOHCTPYKLMAMU
KPOBJIM, HAaPyYXHBEIMM CTEeHaMMU u [IePEeKPEITHUEM
BEPXHETO sTaxa, oborpes KOTOPOTO
OCYIECTBJISETCS TEeIJIOM BO3Oyxa, yIaJiseMoTo U3
roMelueHuM 3IOaHUsS rnocpencTBoOM BEIT SIXKHOM
BEHTUJISLUN

[IpOCTPaHCTEBO Mexnoy HeyTeIlJIe HHEIMU
KOHCTPYKUMAMM KPOBJIM U YTEIJIEHHBM [IePEeKPETUEM
BEepXHero sTaxa, BHYTPEHHMM BO3IYyX KOTOPOTO
coofbumaeTcsa C HAPYXHBEIM BO3IYyXOM

[IpOCTPAHCTBO IO [NEPEKPHITMEM [IEPBOIO 3Taxa, B
KOTOPOM pas3MelalnTcsa TpyOONpOBOOE OTONIJIEHMS U
TopAYero BOIOOCHaOXeHUS

[looBajl, B KOTOPOM OTCYyTCTBYIOT MCTOUYHUKU
TEIJIOBEIEJIeHNU A 128 IPOCTPAHCTBO KOTOPOTO
coofmaeTca C HapPyXHHEM BO3LOYXOM

MonmBaj, B KOTOPOM npenyCcMaTpUBamnTCsa
OTONMTEJILHEIE NPUMOOPH IJIS NOINEPXAaHMS 3alaHHOM

TeMIIepaTypPH

[Io CHuIl 23-02

To xe

M2

M2




4.8 |[mowanme XMJEX IIOMEIeHMNA Al " M2
4.9 |Orannmeaement o6meM V_h " M3
llokasaTenn sddexTHMBHOCTHU
5.1 |YmenwHsui pacxom| g(des) h [Ilo CHuIl 23-02 kIx/ (M2 x °C x
TeIrJIOBOMN SHepruM Ha cyT),
OTOIJIEHME BOaHuUs xkIx/ (M3 x °C x
cyT)
5.2 [Kosddumument sra(des) 0 |3dbexTUBHOCTDB npoliecca npeobpas3oBaHus -
SHepreTUYeCcKOn aTa (dec) [IEPBMYHOT'O TOIJIMBA (ras, HedTH, yI'OoJib,
sbpbexkTHBHOCTHN cucrem OpeBeCMrHa M T.I.) B TEIJIOTy U I[IepeMelleHre ee
OTOIIeHUST n B 3IaHMe. 3TOT KO3QOMUMEHT yUMTEIBAET [OTEpHU
TernJoCcHabxeHus BO BCen cucreMme TernJoCcHabXeHU
(LeHTpalIM30BaHHON u OelleHTPaJIM30BaAHHOM)

S3IOaHUA




Tabnuua b.2 - YkazaTtenb 0603Ha4eHUN OCHOBHbIX MHOEKCOB

Ob6oszHa- Pacumpporka o0OO3HaAUEHUHA
yeHue
a BO3IyWIHAS Ccpena
a.l BOBOyWIHASA [IPOCJIOMKa
av CpenHsas BeJrYMHAa
b nomeajl, IOOIOJIbE
b.c [IepeKpLETKEe [OonBajia
b.w CTeHH IoaBajia
bal BajlaHc, OaJIKOH
c IIOKPEITME, IIOTOJIOK
cal paccumMTaHHOE BHaYeHUe
con YCJIOBHAS pacueTHas BeJuuMHa, sHepTronoTpebiieHue
d CYTKM, TOUKa POCEH
des IPOEeKTHOE BHauYeHUe
e, ext KOMIIAKTHOCTL, HApPyXHas cpema MM OTpaxieHue
ed IOBEpM U BOPOTa
eq SKBUBAJIEHTHOE BHAaUeHUE
£ 10JI
F OKHO
g uepnax
g.c IIOKPEITME, KpHIIA Yeplaka
g.f yepnadyHoe IIEePEeKPHTHE
g.w CTeHH uepmaka
h TernjoTa
h.1 TENJIONOTEPM IIOMEUeHMS
hor TOPMBOHT
ht OTOIJIEHUE
i, int BHYTPEHHAA cpena
i LEJIOUMCIIEHHOE [IepeunciieHue
ins TEeNnJIOM30JIALNS
inf VMHOUIIE TPALMOHHAA COCTaBJIAKLAA
k KOHCTPYKLMSI
1 nJjowanb Xujad




m — DJIEMEHT OTpaxnaolel KOHCTPYKLUMM, OpelesibHOEe LEeJIOUMCIJIEHHOEe
3HaUYEeHUEe
max - MAaKCMMaJIbHOE 3HadeHMe
min - MMHMMaJIbHOE 3HadeHMe
n - HOPMAaTMBHOE 3HaueHMe, NpeneJibHOe LEeJIOUMCIJIEHHOE 3BHaudeHMe
o — HOPMAaTMBHOe 3HaudeHMe, oOOO3HadeHMe rpanyca, lIoKaszaTeJlb B
CyXOM COCTOSHUN
P - BOISAHOM Iap, arpecCHMBHAas cpena
r - HNpUBEeIEeHHOEe 3HadYeHUe
req - TpebyeMoe 3BHaudeHMe
s — COJIHEeYHas paaMauusa, TPYyHT
se, si - HapyXHas, BHYTPEHHAS [NOBEPXHOCTM COOTBETCTBEHHO
scy - BEeHMTHHM QOHAapb
sum - CyMMapHOEe 3HaudeHMe
t - TeMIepaTtypa
tr - TPaHCMMCCMOHHAas COCTaBJIAnlasd
v - obweMm
ven - BEHTUJIALMOHHAaS COCTaBJAKlasa
vp — [apONpPOHUIIaHME
w - CTeHa, [okKa3aTejlb BO BJIAXHOM COCTOSHUU
y - ron
Tay - TeMIepaTypa [IOBEPXHOCTHU
1, 2, - HOpAIOKOBad HyMepalmusa CHMMBOJIA
3,...
A, B - HaMMEeHOBAaHME YCJIOBUNM DBKCILJIyaTalun
MeToauka

MpunoxeHue B
(o6s13aTenbHoOe)

onpeaeneHnsi CyMMapHOM COJTHEYHOMW pagnauumn npy AencTBUTENbHbIX YCITOBUAX 06NayHOCTH 3a

oTonNUTEsNbHbIN nepuvon

B.1 CymmapHasi (mpsiMasi NnC paccesiHHasl) COMHeYyHas paguvaunsi Ha TOpU3OHTarbHYl MOBEPXHOCTb
(nokpbITHe, 3eHNTHbIE dhoHapu) Q(hor), MIx/M2, npy OENCTBUTENBHbBIX YCINOBUSIX 00Ma4YHOCTU 3a OTONMUTENbLHBIN Nepuog

ana Knumatn4yeckoro pa|7|0Ha CTpouTenbCTBa onpeagendaeTcsd no (bopmyne

hor m hor
0 = CyMmma Q i, (B.1)
i=1
hor
roe Q - cyMMapHasd CoJIHEeUHasd panrauus Ha TOPMBOHTAJIbHYIO
i [IOBEPXHOCTHL IIPU HOEeMCTBUTEJIbHEIX YCJOBMAX OOJIAUHOCTM  IJid
i-T70o MecsdlLla OTONMTEJILHOTO Iepuomna, MIx/M2, OpPUHMMAETCS

no maHHemM Tabmuuel 1.10 "HaydyHO-OPMKJIAOHOTO CHIPAaBOYHMKAE



no kamMaty CCCP. Cepusa 3. MHoToJeTHMe naHHbe". Yactm 1 -

6, BEHND. 1-34. - Caukr-IleTepbypr: T'mnpomeTeomnsnar,
1989 - 1998;

m - WMCJIO MecAleB OTONMUMTEJIBHOTO MNepuola CO CpPpeOHeCYyTOYHOMU
TEeMIIepPaTypOo¥ HapyXHOT'O BO3IyxXa, PaBHOM U Hmxe 8°C,
onpenejyiseMoe IO MeTOomy, M3JIOXKeHHOMY B CHpaBOYHOM [OCOOMUM
k CHuIl "CrpourTesyibHasg KIMMATOJOTUA" (M.: Crpommusnar,
1990) .

B.2 CymmapHas (npsiMasi, paccesiHHasi U OTpaXKeHHas!) COMHeYHasi paguaumsi Ha BepTuKaribHY0 NMOBEPXHOCTb
(cTeHbl n okHa) Q(ver)_j, MIx/M2, npn AEACTBUTENBHBLIX YCOBUAX 0611a4HOCTU 3@ OTONUTENbHBIN Nepuo onpegenseTcs
no copmyne



ver m ver m ver ver ver m hor hor hor cal

0 = CymMmMa Q = CymmMma (S + D + R ) = Cymma (S k + D y/2 + Q A /200), (B.2)
3 i=1 i i=1 Ji i i i=1 i ij i i i
ver
rne S - npsaMmasa COJIHeUHasa paiuauusa Ha BEPTUKAJIbHYIIO
Ji IOBEPXHOCTEL IIPU HOEMCTBUTEJILHEIX YCJOBUAX OOJIAUHOCTU
B 1-M MecsauLe OTONMTEJNBHOTO Ilepuona onsa j-u
opmuenTauuu, MIOx/M2;
ver ver
D ;, R - paccesHHas ¥ OTpaxeHHas COJIHEeUHas paivauusa Ha
i i BEPTUKAJIbHYIO IIOBEPXHOCTH opu OeVCTBUTEbHBIX
YCJIOBUAX OBOJIAUHOCTM B 1-M Mecsle OTONUTEJIBHOTO
neprona, MIx/m2;
hor hor
S , D - npaMasa u paccedaHHada COJIHEeUHAasd pamvaumsa Ha
i i TOPMBOHTAJIBHY I[IOBEPXHOCTH opu OeVCTBUTEbHBIX
YCJIOBUAX OBJIAUHOCTM B 1-M Mecsue OTONUTEJILHOTO
neprona, MIx/M2, OPUMHMMATCS NO HaHHEM Tabmaui 1.8,
1.9 cnpaBouHMKa, MNOMMEHOBAHHOTO B B.1;
hor
m, Q - TO xe, uTo M B bopmMymne (B.1l);
i
cal
A - anpbemo HeATeNbHOM I[IOBEPXHOCTM B i-m MecHdue
i OTONMTEJILHOTO Iepuona, %, IPMHMMAETCS IO HOaHHBM
Tabmauue 1.10 cnpaBOUHMKAE, I[IOMMEHOBAHHOTO B B.1l;
k - kKO2QPMUMEHT nepecueTa NPSAMOM COJIHEUHOM paimaumm C
ij TOPM3OHTAJILHOY NOBEPXHOCTM Ha BEPTMKAJIBHY 1-TO

Mecslla OTONMTEJIBHOT'O Iepuola IJig J-¥ OpMeHTauuM,
IPMHMMaEeTCs IO IaHHEM Tabmmisr B.2.

Mpumep pacuyeta

OnpeaennTb KOMMYECTBO CYMMapHOMW COMHEYHON paguaumy npu OEWCTBUTENbHBIX YCroBUsX obnadvHocTu, nocTynatwen Ha dacagbl CeBeEpPO-BOCTOYHON U
oro-3anagHom opuMeHTauun Xunoro 3aaHus B r. Teepu 3a otonutenbHbIn nepuopf (z_ht = 218 cyT).

OnpegenuM, Kakue MecsiLbl B oAy BKMOYaeT oTonuTenbHbIN nepuod B . TBepu. Mo gaHHbIM Tabnmusl 3 CHulM 23-01 ycTtaHaBnuBaem mecsiLbl CO CpeaHEN
MEeCSIYHOW TEMMEepaTypon HapyXHOro Bo3ayxa, paBHoM 1 Hwke 8°C. OTo - aHBapb, heBparnb, MapT, anpesb, O4HW CYTKM Masi, NATb CYTOK CEHTSA0OPS, OKTAOPbL, HOSIGPB,
nekabpb. KonmyecTtBo noctynatowen Ha dpacagbl CONMHEYHoW paguaumm onpegenvv no copmyne (B.2). PesynbTaThl pacyeTta cBefeHbl B Tabnuuy B.1. KonoHku 2, 7,
9, 10 3anonHATCA NO AaHHbIM CNPaBOYHUKA, noumeHoBaHHoro B B.1 (S(hor)_i - no tabnuvue 1.8, D(hor)_i - no Tabnuue 1.9, Q(hor)_i n A(cal)_i - no Tabnuue 1.10).
KornoHku 3, 4 (k_ij) - no Tabnuue B.2. B ocTanbHbIX KOMOHKaX BbIMNOMHAIOTCA apudmeTnyeckne aenctems no cdopmyne (B.2).

MpumeyaHue - Tak kak JaHHble NO COMHEYHOW paguaumm ons r. Teepyn oTCYTCTBYIOT, TO ObIM NPUHATBLI AaHHbIE MO Gnvkanwemy KnMMaTUY4eCKOMY NMYHKTY -
r. Topxka, 57°c.Lu.



Ta6nuua B.1

Mecsiel PacueTHBEE XAPaKTEPMCTMKM COJIHEUYHOM palIMaluuy Ojsg OlNpelesieHMs KOJIMYeCTBa CyMMapHOM COJIHEYHOM paamaumnm
OTONUTEJILHOTO Ha BEPTUKAJIBHYI Ha [IOBEPXHOCTL 110 dopmyne (B.2)
nepuona
S (hor) i, K 17 S(ver) i3, D(hor) t|D(ver) i |Q(hor) i [A(cal) i|R(ver) i Q(ver) i,
MIIx /M2 MIIx /M2 , MIx/m2 MIIx /M2
CB 103 CB 103 MIx /M2 % CB 103
1 2 3 4 5 6 7 8 9 10 11 12 13
SHBapPb 15 - 4,15 - 62,2 47 23,5 61 76 23,2 47 109
deBpaib 46 0,05 [2,32 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
Anpeb 170 0,22 |0,84 37,4 142,8 224 112 394 31 61 210 316
Mam, 9 12
1 cyT
CeHTa0pPB, 22 40
5 cyr
OxTabpb 32 0,09 1,72 2,9 55 85 42,5 117 27 15,8 61 113
Hosbpb 8 0,02 |3,18 0,2 25,4 40 20 49 47 11,5 32 57
Iexabpb 2 - 4,9 - 9,8 30 15 32 69 11 26 36
3a OTONMTEJNIbHHM Nepron 716 1228




Ta6nuua B.2 - KoadbcpuumeHT K_ij nepecyetTa npssMon CONMHEYHOM paguaumm ¢ ropM3oHTaribHOM NOBEPXHOCTU Ha BEPTUKANbHYIO

I'panycer Mec Al
Cc.u.

I IT IIT Iv \Y% VI VII |VIII IX X XTI XIT

I0xHass opmeHTauUMs

37 1,97 |1,37 |0,85 |0,46 |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 2,15 1,50 0,92 |0,51 |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 |10,26|0,43 0,75 |1,30 |2,05 |2,60

44 2,50 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 11,85 (1,08 (0,63 |0,36 0,28 |0,32|0,51 0,86 |1,50 |2,40 |3,10
48 3,20 (2,00 [1,20 |0,68 |0,40 0,30 |0,35|0,54 0,93 |1,60 |2,60 |3,60
50 3,50 (2,20 (1,30 (0,73 |0,44 0,34 |(0,38(0,60 1,00 (1,75 |2,90 |4,10
52 4,0 (2,35 |1,40 |0,78 |0,48 0,37 |0,41|0,64 1,08 |1,85 |3,20 |4,70
54 4,50 (2,55 (1,50 (0,84 (0,52 0,40 |0,44|0,68 1,17 (2,00 |3,70 |5,40
56 5,15 (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 0,48 |0,52]0,78 1,33 |2,40 |4,80 |7,20
60 7,20 (3,50 (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 0,54 |(0,59|0,88 1,56 |[3,00 |6,65

64 4,90 (2,30 (1,19 (0,71 0,57 [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 |0,82 0,62 [0,69|1,04 2,02 14,50

70 3,20 (1,44 (0,86 0,64 (0,721,110 2,20 |5,35

72 3,55 1,55 |0,92 0,66 |[0,73|1,16 2,40




74 4,00 |1,65 [0,98 0,70 |0,77|1,22 2,60
76 4,65 (1,74 |1,04 0,71 |0,79|1,33 2,74
78 5,25 (1,81 |[1,08 0,72 |0,82|1,44 2,86

Oro-pocTouHasT OpMEeHTaLMs
37 1,35 |1,00 |O,70 |0,55 |0,40 0,34 |0,30|0,42 0,66 |0,90 |1,35 |1,70
38 1,35 |1,00 (0,70 |0,55 |0,40 0,34 |0,31|0,43 0,66 |0,92 (1,35 |1,70
40 1,40 |1,05 |0,75 |0,56 |0,41 0,35 |0,34|0,45 0,70 10,97 |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|0,55 0,79 |1,17 |1,65 |2,15
48 2,05 (1,40 |0,95 |0,70 |0,50 0,41 |0,46|0,59 0,81 |1,25 (1,80 |2,50
50 2,30 |1,55 [1,00 (0,75 |0,53 0,45 |0,49|0,62 0,86 |1,35 |2,00 |2,90
52 2,65 (1,70 |1,10 |0,79 |0,55 0,49 |0,51|0,65 0,93 |1,47 (2,25 |3,30
54 3,10 |1,80 (1,20 |0,84 |0,60 0,52 |0,54|0,69 1,01 |1,59 (2,55 |3,75
56 3,60 (2,00 (1,25 |0,88 |0,61 0,56 |0,57|0,72 1,10 (1,72 |2,90 |4,30
58 4,20 |2,20 (1,35 |0,93 |0,65 0,58 |0,59|0,77 1,19 |1,87 |3,40 |5,00
60 5,10 (2,45 (1,45 |0,97 |0,69 0,60 |0,60|0,80 1,26 |2,08 |3,95
62 2,80 (1,60 |1,02 |0O,71 0,62 |0,62|0,84 1,35 2,34 |4,75
64 3,30 |1,70 (1,06 |0,75 0,63 |0,65|0,87 1,44 |2,64
66 4,00 (1,85 |1,12 |0,78 0,64 |0,67|0,91 1,55 |3,00
68 4,95 (2,10 (1,18 |0,80 0,65 |0,69|0,95 1,65 |3,39
70 2,30 (1,26 |0,84 0,66 |0,71|1,00 1,77 |3,85
72 2,60 (1,35 |0,87 0,69 |0,72|1,04 1,90
74 2,95 |1,45 |0,90 0,70 10,75]|1,10 2,00




76 3,45 (1,58 |[0,94 0,70 |0,77|1,15 2,12
78 4,20 (1,75 |0,96 0,71 |0,78|1,24 2,25

Oro-sananHasi opMeHTaUMs
37 1,50 |1,05 (0,75 |0,47 |0,30 0,30 |0,35|0,45 0,60 |0,79 |1,10 |1,45
38 1,50 |1,05 |jo,80 |0,50 |0O,35 0,31 |0,35|0,46 0,64 |0,81 |1,15 |1,50
40 1,60 |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 10,99 |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 2,05 |1,40 |0,92 |0,62 |0,47 0,40 |0,41|0,55 0,78 |1,15 |1,75 |2,15
48 2,35 |1,60 (1,03 |[0,65 [0,47 0,41 |0,43|0,59 0,83 |1,23 |1,90 |2,55
50 2,50 (1,70 |1,10 |0,69 |0,50 0,42 |0,45|0,61 0,84 |1,30 (2,10 |2,95
52 2,85 11,85 (1,20 (0,72 |0,50 0,46 |0,49|0,63 0,95 |1,40 |2,30 |3,40
54 3,30 |2,00 (1,25 |0,77 |0,55 0,48 |0,50|0,68 1,00 |1,52 (2,65 |3,95
56 3,80 |2,20 (1,30 |0,81 |0,58 0,50 |0,53|0,72 1,05 |1,65 [3,00 |4,45
58 4,50 (2,45 1,40 |0,86 |0,60 0,52 |0,56|0,77 1,13 |1,79 |3,35 |5,35
60 5,20 |2,80 (1,50 |0,90 |0,63 0,54 |0,58]|0,81 1,20 |1,95 (3,80
62 3,25 (1,70 |0,97 |0,65 0,56 |0,61|0,86 1,25 |2,15 |4,55
64 3,90 [1,90 (1,04 |0,68 0,60 |0,65|0,90 1,39 |2,45
66 4,75 |2,10 (1,11 |0,76 0,64 |0,70|0,97 1,50 |2,85
68 5,60 |2,30 |1,21 |0,82 0,67 |0,73|1,02 1,65 |3,33
70 2,55 (1,30 |0,88 0,71 |0,75|1,09 1,80 |3,85
72 2,80 |1,42 |0,90 0,73 10,78]|1,16 1,95
74 3,10 (1,52 [0,95 0,75 |0,79|1,26 2,12
76 3,40 |1,62 |0,97 0,76 10,80]|1,37 2,30




78 4,00 |1,73 |1,00 0,77 |0,82|1,50 2,45

BocTouHast opueHTaumMs*
37 0,52 |0,46 |0,40 |0,42 |0,42 0,39 |0,44|0,40 0,45 |0,50 0,42 |0,54
38 0,52 |0,48 |0,42 |0,43 |0,42 0,39 |0,44|0,40 0,45 |0,50 |0,44 |0,54
40 0,55 10,50 |0,46 |0,44 (0,42 0,40 |0,44]0,41 0,46 |0,50 |0,48 |0,54
42 0,58 |0,52 |0,50 |0,45 |0,42 0,40 |0,44/|0,42 0,46 |0,50 |0,54 |0,55
44 0,60 |0,54 0,53 |0,47 (0,42 0,42 |0,44]0,43 0,48 |0,52 |0,59 |0,62
46 0,63 |0,57 |0,58 |0,48 |0,44 0,43 |0,44|0,45 0,50 |0,56 |0,61 |0,72
48 0,65 |0,62 |0,60 |0,50 |0,46 0,44 |0,46|0,48 0,54 |0,58 |0,64 |0,80
50 0,68 |0,65 |0,61 |0,53 (0,48 0,46 |0,47]0,49 0,56 |0,62 |0,66 |0,86
52 0,70 |0,67 |0,62 |0,55 |0,50 0,47 |0,48|0,51 0,60 |0,64 |0,69 |0,90
54 0,71 10,70 0,63 |0,56 [0,52 0,50 |0,50]0,53 0,62 |0,67 |0,72 |0,92
56 0,72 |0,73 |0,64 |0,58 |0,54 0,52 |0,53|0,56 0,64 |0,68 |0,76 |0,94
58 0,74 |0,78 |0,64 |0,61 |0,57 0,54 |0,54|0,57 0,66 |0,70 |0,80 |0,96
60 0,76 10,87 |0,66 |0,64 [0,59 0,56 |0,56]0,58 0,68 0,72 |0,86
62 0,96 |0,70 |0,66 |0,60 0,58 |0,57|0,60 0,72 |0,78 |0,91
64 1,04 |0,76 |0,69 |0,62 0,59 |0,58]0,62 0,76 |0,88
66 1,14 |0,84 0,72 |0,64 0,60 |0,59|0,64 0,80 |1,00
68 1,20 |0,92 |0,74 |0,65 0,61 |0,60(0,66 0,84 |1,15
70 1,00 |0,78 |0,66 0,62 |0,60(0,70 0,88 |1,32
72 1,10 |0,84 |0,69 0,63 |0,62|0,74 0,92 |1,52
74 1,25 (0,91 |0,72 0,64 |0,64|0,78 0,94 |1,76
76 1,44 11,02 |0,76 0,65 |0,66|0,82 0,96
78 1,66 |1,15 |0,78 0,66 |0,68|0,86 1,00




Jansuuii BocTok (BOCTOYHaAss OpMeHTAaLMs)

44 0,54 |0,57 |0,43 |0,44 |0,40 0,31 |0,29|0,38 0,50 (0,52 |[0,58 |[0,61
46 0,60 |0,60 |0,49 |0,46 |0,42 0,36 |0,35(0,43 0,52 |0,56 |0,65 |0,66
48 0,64 |0,62 |0,55 |0,49 |0,44 0,40 |0,40(0,47 0,53 |0,60 |0,70 |0,76
50 0,70 |0,66 |0,62 |0,52 |0,47 0,44 |0,42|0,48 0,55 |0,63 |0,80 |0,88
52 0,74 |0,68 |0,68 |0,54 |0,50 0,45 |0,43(0,49 0,57 |0,68 0,91 |1,00
54 0,78 |0,71 |0,74 |0,56 |0,51 0,46 |0,42|0,50 0,58 |0,72 |1,06 |1,42
56 0,84 |0,74 |0,80 |0,58 |0,52 0,46 |0,40(0,50 0,60 (0,78 [1,22 1,24
58 0,88 |0,77 |0,86 |0,60 |0,54 0,46 |0,47|0,50 0,62 |0,88 |1,48 |1,36
60 0,93 |0,80 |0,92 |0,63 |0,55 0,46 |0,47|0,51 0,66 |1,04
Banaguass opmenTanms**

37 0,54 |0,50 |0,46 |0,36 |0,34 0,34 |0,40(0,40 0,42 |0,38 |0,42 |0,54
38 0,54 |0,50 |0,47 |0,38 |0,34 0,34 |0,40(0,40 0,42 |0,40 0,44 |0,54
40 0,56 |0,51 |0,48 |0,40 |0,35 0,34 |0,40(0,42 0,43 |0,42 0,48 |0,54
42 0,58 |0,52 |0,50 |0,42 |0,36 0,35 |0,40(0,42 0,44 |0,46 |0,54 |0,55
44 0,60 |0,52 |0,53 |0,43 |0,38 0,36 |0,40(0,42 0,45 |0,48 0,59 |0,62
46 0,64 |0,57 |0,58 |0,44 |0,39 0,37 |0,42|0,42 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 0,75 |0,69 |0,61 |0,47 |0,42 0,40 |0,43|0,44 0,50 |0,58 |0,66 |0,86
52 0,80 |0,77 |0,62 |0,48 |0,43 0,42 |0,44|0,46 0,53 |0,60 |0,69 |0,90
54 0,86 |0,86 |0,63 |0,50 |0,45 0,44 |0,45|0,48 0,56 |0,64 |0,72 |0,92
56 0,94 |0,98 |0,64 |0,52 |0,46 0,46 |0,47|0,52 0,58 |0,68 (0,76 |0,94
58 1,06 |1,08 |0,64 |0,54 |0,48 0,47 |0,48|0,54 0,60 |0,70 |0,80 |0,96
60 1,19 |1,18 |0,66 |0,56 |0,50 0,49 |0,52|0,56 0,62 |0,74 |0,86




62 1,29 (0,70 [0,59 (0,54 0,54 (0,54]0,58 0,66 (0,78 |[0,91
64 1,40 (0,76 [0,64 |0,58 0,56 [0,56|0,62 0,72 (0,86
66 1,52 (0,84 [0,70 (0,60 0,60 [0,60]0,68 0,78 (0,94
68 1,62 (0,92 (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

HaneHu BocTok (BanagHasl opMeHTaLMsI)
44 0,56 (0,54 [0,49 (0,44 (0,40 0,49 [0,49]0,46 0,50 (0,55 [0,56 (0,62
46 0,63 (0,60 [0,53 (0,46 (0,42 0,48 [0,48]0,50 0,52 |(0,56 [0,58 |[0,64
48 0,69 (0,66 [0,57 (0,49 (0,44 0,48 [0,48]0,53 0,53 (0,56 [0,59 (0,68
50 0,75 (0,71 [0,62 |[0,52 |0,47 0,48 [0,48]0,55 0,55 (0,57 [0,60 |[0,74
52 0,81 (0,77 |0,66 [0,54 |0,50 0,48 [0,48]0,56 0,57 (0,58 [0,62 |[0,80
54 0,87 (0,83 (0,70 [0,56 (0,51 0,48 [0,48|0,57 0,58 (0,59 [0,66 [0,86
56 0,94 (0,89 (0,74 (0,58 |0,52 0,48 [0,49]0,58 0,60 (0,60 [0,70 [0,92
58 1,00 (0,95 (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 [0,55 0,48 [0,52]0,60 0,66 (0,61

CeBepo-BOCTOUHAsSI OpMEeHTaumsT* **

37 0,04 (0,06 [0,12 [0,19 (0,22 0,26 [0,23|0,21 0,16 (0,11 (0,07 |[0,03
38 0,04 (0,06 (0,12 (0,19 (0,22 0,26 [0,23]0,21 0,16 (0,11 (0,07 (0,03
40 0,03 (0,06 (0,12 (0,19 (0,22 0,26 [0,24]0,21 0,16 (0,10 [0,06 [0,02
42 0,02 (0,06 [0,12 [0,19 |0,23 0,26 [0,24|0,21 0,16 |(0,10 [0,05 |0,01




44 0,02 |0,06 |0,12 [0,20 |0,23 0,27 10,25|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 |0,21 |0,28 0,30 ]0,29|0,25 0,16 |0,09 (0,02 |0,01
56 0,01 |0,05 |0,14 |0,22 |0,29 0,31 |0,30|0,25 0,17 |0,09 |0,02
58 0,05 |0,14 (0,23 |0,31 0,32 |0,31|0,26 0,18 0,09 (0,02
60 0,04 |0,14 (0,24 |0,32 0,33 |0,32|0,27 0,18 0,09 (0,02
62 0,04 |0,15 |0,25 |0,34 0,35 |0,33|0,28 0,19 |0,09
64 0,03 |0,15 (0,26 |0,36 0,37 |0,35|0,29 0,20 10,09
66 0,03 |0,16 |0,27 |0,38 0,39 |0,37]0,30 0,21 |0,09
68 0,03 |0,17 [0,29 |0,40 0,42 |0,41|0,32 0,23 10,09
70 0,18 |0,31 (0,42 0,46 |0,46|0,35 0,25 0,10
72 0,19 |0,34 |0,44 0,50 |0,52]0,38 0,27 0,10
74 0,20 |0,38 |0,46 0,55 |0,57|0,42 0,29
76 0,22 |0,44 |0,48 0,60 |0,62|0,45
78 0,23 10,48 |0,50 0,65 |0,67|0,48

CeBepo-BanagHasi OpPMEHTAaLMST
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 |0,17 |0,20 0,22 10,25|0,20 0,14 0,07 |0,05 |0,02
40 0,04 |0,06 (0,12 |0,17 |0,21 0,23 10,25|0,20 0,15 |0,08 (0,04 |0,02
42 0,03 |0,06 (0,13 |0,18 |0,21 0,23 10,23|0,20 0,15 |0,08 |0,04 |0,01
44 0,02 |0,06 |0,13 |0,18 |0,22 0,23 10,23]0,21 0,15 |0,08 |0,04 |0,01




46 0,02 |0,06 (0,13 |0,18 |0,22 0,23 ]0,23|0,21 0,15 |0,08 (0,04 |0,01
48 0,02 |0,06 |0,14 |0,19 |0,23 0,25 |0,25|0,21 0,16 |0,08 |0,03 |0,01
50 0,02 |0,06 |0,14 (0,19 |0,23 0,26 |0,25|0,21 0,16 |0,08 [0,03 |0,01
52 0,02 |0,06 |0,15 [0,19 |0,23 0,26 |0,25|0,22 0,16 |0,08 |0,03 |0,01
54 0,02 |0,06 |0,15 |0,20 |0,24 0,27 |10,25|0,22 0,16 |0,08 |0,02 |0,01
56 0,02 |0,06 |0,16 [0,20 |0,25 0,28 |0,26|0,23 0,16 |0,08 |0,02
58 0,02 |0,06 |0,16 |0,21 |0O,26 0,29 |0,27|0,24 0,16 |0,08 |0,01
60 0,05 |0,17 (0,22 |0,27 0,31 ]0,29]|0,26 0,17 10,07 (0,01
62 0,05 |0,17 |0,23 |0,29 0,33 |0,32|0,27 0,18 0,07
64 0,05 |0,18 |0,25 |0,31 0,37 |0,35|0,29 0,19 |0,07
66 0,05 |0,19 (0,27 |0,35 0,42 |0,39]|0,32 0,20 |0,07
68 0,05 |0,20 |0,30 |0,39 0,47 |10,44|0,35 0,22 0,07
70 0,21 |0,33 |0,44 0,52 |0,49|0,39 0,24 0,07
72 0,23 |0,37 |0,49 0,57 |0,55|0,43 0,27 0,07
74 0,24 |0,43 |0,54 0,62 |0,61|0,48 0,29
76 0,26 |0,52 |0,60 0,67 |0,66|0,52
78 0,28 10,63 |0,66 0,71 |0,70|0,57
CeBepHasi opMeHTAaLMUS
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 |0,10 |0,04
58 0,02 (0,09 (0,13 (0,11 (0,05
60 0,02 (0,09 |0,14 |0,12 |0,06
62 0,03 (0,11 (0,18 (0,14 (0,07
64 0,03 (0,14 (0,23 (0,18 (0,08
66 0,04 (0,17 |0,28 |0,22 |0,09
68 0,06 (0,20 (0,34 (0,28 (0,11
70 0,07 (0,24 |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 mnepmon c HoA6pA mo MapT koabduumeHTH k 1j npuBenmeHel nOaa  3amnanHou Cubupu un

CpenHeM As3uM; njasa EBponenckoy Teppuropum Poccum m BocTouHOM Cubupu ko3QOMUMEHTE
k i1j npueeneHel B Tabiuue B.3.

** Ilna parioHa HanbHero BocToxa ko3QdmumMeHTEl k ij C MiOHA HOO aBIyCT NIpMUBEIEHE B
Tabauue B.4.

***x JI7a IOKHEIX payoHOB JajbHero BocToka ko3dduimeHTH k ij npueeneHe B Tabmuue B.5.




Ta6nuua B.3

T'vanycer BocTounasa opmeHTaUMA T'vanycer BanazHas OpMEeHTauusa
c.u. c.u.
Mecausr Mecausr
I IT ITI XTI XITI I IT ITI XTI XITI
EBpomnerickasi TeppuTopuss Poccum
46 0,46 (0,40 |0,38 |0,51 |0,46 42 0,56 |(0,54 (0,48 0,51 (0,46
44 0,52 (0,44 |0,42 |0,54 |0,50 44 0,62 |0,56 (0,52 0,54 |0,54
46 0,57 (0,47 [0,44 [0,56 (0,56 46 0,69 [0,60 |0,56 0,56 [0,64
48 0,62 (0,51 |0,48 |0,59 |0,64 48 0,76 |[0,64 |0,59 0,59 [0,75
50 0,68 (0,54 |0,52 |0,064 |0,72 50 0,83 |0,66 [0,62 0,64 |0,85
52 0,74 (0,58 |0,56 |0,69 |0,83 52 0,88 [0,70 |0,66 0,69 (0,93
54 0,79 (0,62 |0,60 |0,76 |0,92 54 0,92 (0,76 (0,70 0,76 |0,96
56 0,84 (0,66 |0,64 |0,83 |0,90 56 0,94 (0,84 (0,72 0,83 [0,94
58 0,90 (0,70 |0,66 |0,92 |0,90 58 0,96 (0,94 |0,76 0,92 (0,94
60 0,96 (0,74 |0,66 |1,03 60 1,00 (1,06 (0,81 1,03
62 0,78 |0,66 62 1,20 |0,88
64 0,84 |0,66 64 1,38 [1,00
66 0,66 66 1,06
Ta6bnuua B.4
T'vanycel BocTouHas opmeHTaUMA T'vanycel BanamHas OpMeHTalusa
c.u. c.u.
MecAurr MecAurr
I IT ITT XTI XIT I IT ITT XTI XIT
Bocrounast Cubmpb

52 0,54 (0,53 |0,53 |0,48 |0,41 52 0,72 |(0,56| 0,53 (0,70 (0,71
54 0,58 (0,54 |0,54 |0,53 |0,50 54 0,79 |(0,62| 0,54 (0,74 (0,74
56 0,62 (0,58 |0,56 |0,58 |0,58 56 0,87 (0,68 0,56 |0,78 0,78
58 0,66 (0,60 |0,58 |0,64 |0,66 58 0,97 (0,74 0,58 |0,82 |0,82
60 0,74 (0,63 |0,63 |0,68 60 1,12 (0,82| 0,63 |0,87
62 0,70 (0,70 [0,70 62 0,94 0,70 (0,90
64 0,72 (0,80 64 1,08 0,80
66 0,96 |[0,89 66 1,26 0,89
68 1,14 |0,97 68 1,54 0,97




70 1,05 70 1,05

72 1,16 72 1,16
Tabnuua B.5
I'panycu BocTouHasa opmeHTaLUA I'panyce BananHasa OpMEeHTalusA
c.u. c.u.
Mecausr MecAaugsr
I IT ITI XTI XII I IT ITI XTI XII
Dansuum BocTok

42 0,18 |0,19 |0,17 42 0,36 [0,30

44 0,18 |0,19 |0,17 44 0,36 [0,30

46 0,18 (0,18 (0,18 46 0,29 |0,30

48 0,18 (0,18 (0,18

50 0,19 [0,19 |0,19

52 0,19 (0,19 (0,20

54 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

MpunoxexHue I'
(cnpaBoy4HOe)

MachmaanbmlacpeAHMesuaquMﬂcymmapHoﬁconHequﬁpanuauuw(npﬂmaﬂ|4pacceﬂHHaﬂ)an
SICHOM Hebe B uone

T'pamyCel C.I. OpmeHTauMsa CyMMapHas COJiHeuHas panguaums, Br/m2
IIOBEPXHOCTU
MakcuMasbHasa I max cpemHas I av
36 TopuBOHTaNIbHASA 1000 344
BananHas 712 162
38 TopuBOHTaNbHASA 942 334
SananHasa 721 163
40 Topm30HTAaJIbHASA 928 333
SananHasa 740 169
42 TopuBOHTaNIbHASA 915 334
BanagHas 748 175
44 Topu30OHTaJIbHaA 894 331




46

48

50

52

54

56

BananHasa
T'opm3oHTanbHada
BananmHasda
T'opmsoHTanbHada
BananHasda
T'opmsoHTanbHada
BananHasa
T'opusoHTanbHasa
BananHasa
T'opusoHTanbHasa
BanamHasd
TopuBOHTaNbHASA

3amnanHas

756

880

752

866

764

859

774

852

781

838

788

817

786

180

329

182

328

184

328

187

329

194

329

200

327

201




MpunoxeHue [

(o6s3aTenbHoOE)
PacyeTHble TennoTexHU4Yeckue nokasarenu CTpoOUTEJIbHbIX MaTepuanoB U MSHGHVIﬁ
Ta6nuua 4.1
MaTepuan XapakKTepUCTUKM MaTepuajioB B PacueTHHEe KODQPUUMEHTH (IPpM YCJIOBMSAX DSKCIUIyaTaluM I10
CYXOM COCTOSHUMU CHull 23-02)
IJIOTHOCTH |yZmenbHasa |[xosbdbuiim-— MaccoBOTO TENJIONPOBOIN— |TEeNJIOYCBOEHMUSA |MIapONpPOHU-—
po O, TernjoeM- eHT OTHOEeHUS HOCTU (nmpu nepuone 11aeMOCTU
ko /M3 KOCTb TEeIJIONPO-— BJIaT B Jambna, 24 u) Mo, M/ (M
c 0, BOIOHOCTU MaTepuale Bt/ (M x °C) s, x u x Ila)
x]x/ nsam6noa 0, w, BT/ (M2 x °C)
(xkr x °C)| BT/ (M x B
o C)
A B A B A B A, B
2 3 4 5 6 7 8 9 10 11 12
TennomsBonsauMoHHe MaTepmansl (I'OCT 16381)
I[lonnMepHEIE
[IeHOMOJIUC TUPOJI 150 1,34 0,05 1 5 0,052 0,06 0,89 0,99 0,05
" 100 1,34 0,041 2 10 0,041 (0,052 0,65 0,82 0,05
MenononucTupois (I'OCT 40 1,34 0,037 2 10 0,041 0,05 0,41 0,49 0,05
15588)
[MenonoymucTupos OAO "CII 18 1,34 0,042 2 10 0,042 (0,043 0,28 0,32 0,02
PamocyaB"
To xe 24 1,34 0,04 2 10 0,04 0,041 0,32 0,36 0,02
SKCTPYIMUPOBAHHEBI 25 1,34 0,029 2 10 0,031 (0,031 0,28 0,31 0,013
[IeHONONUCTUPOJ CTuponyp
2500C
To xe, 2800C 28 1,34 0,029 2 10 0,031 (0,031 0,30 0,33 0,013
To xe, 3035C 33 1,34 0,029 2 10 0,031 (0,031 0,32 0,36 0,013
To xe, 4000C 35 1,34 0,030 2 10 0,031 (0,031 0,34 0,37 0,005




10 [To xe, 5000C 45 1,34 0,030 10 0,031 (0,031 0,38 0,42 0,005
11 |HeHonmommucTupos CTUPOIOP 15 1,34 0,039 10 0,040 (0,044 0,25 0,29 0,035
PS15
12 [To xe, PS20 20 1,34 0,037 10 0,038 (0,042 0,28 0,33 0,030
13 [To xe, PS30 30 1,34 0,035 10 0,036 (0,040 0,33 0,39 0,030
14 |[SxCcTpyIMPOBaHHBIN 28 1,45 0,029 10 0,030 (0,031 0,31 0,34 0,006
MTEeHOMIOJIUC TUPOJI
"Crarpodoam"
15 |To xe, "PybdmaT" 32 1,45 0,028 10 0,029 (0,029 0,32 0,36 0,006
16 |[To xe, "PydmaT A" 32 1,45 0,030 10 0,032 (0,032 0,34 0,37 0,006
l16a |To xe, "dmypmaTr 500" 38 1,45 0,027 10 0,028 (0,028 0,34 0,38 0,006
17 |To xe, "dnypmaTr 500A" 38 1,45 0,030 10 0,032 (0,032 0,37 0,41 0,006
18 |To xe, "dmypmaTr 200" 25 1,45 0,028 10 0,029 (0,029 0,28 0,31 0,006
19 |To xe, "onypmar 200A" 25 1,45 0,029 10 0,031 (0,031 0,29 0,32 0,006
20 |Henonjyact IIXB-1 u IIB1 125 1,26 0,052 10 0,06 |0,0064 0,86 0,99 0,23
21 |To xe 100 u 1,26 0,041 10 0,05 10,052 0,68 0,8 0,23
MeHee
22 |lleHononuypeTaH 80 1,47 0,041 5 0,05 0,05 0,67 0,7 0,05
23 " 60 1,47 0,035 5 0,041 (0,041 0,53 0,55 0,05
24 " 40 1,47 0,029 5 0,04 0,04 0,4 0,42 0,05
25 | InuTe us 90 1,68 0,045 20 0,053 (0,073 0,81 1,10 0,15
pe3onbHO-deHOoNIOOPMATIb —
OEeTMIOHOT O IeHomjacTa
(I'OCT 20916)
26 [To xe 80 1,68 0,044 20 0,051 |0,071 0,75 1,02 0,23
27 " 50 1,68 0,041 20 0,045 (0,064 0,56 0,77 0,23
28 |llepnuTonnacTbeToH 200 1,05 0,041 3 0,052 0,06 0,93 1,01 0,008
29 " 100 1,05 0,035 3 0,041 0,05 0,58 0,66 0,008




30 |Hepmurodochoremnerue 300 1,05 0,076 3 12 0,08 0,12 1,43 2,02 0,2
UBIeJnsa
31 |To xe 200 1,05 0,064 3 12 0,07 0,09 1,1 1,43 0,23
32 | TenaomM30JSLUMOHHEE 80 1,806 0,034 5 15 0,04 |0,054 0,65 0,71 0,003
U3nenmsa 3 BCIEHEHHOTO
CUHTETUUYECKOTO KayuykKa
"Aspobiexc"
33 |To xe, "K dmexc":
EC 60 - 80 1,806 0,039 0 0 0,039 |0,039 0,6 0,6 0,010
ST 60 - 80 1,806 0,039 0 0 0,039 |0,039 0,6 0,6 0,009
ECO 60 - 95 1,806 0,041 0 0 0,041 |0,041 0,65 0,65 0,010
34 | OxCTPY3MOHHEIM 35 1,65 0,028 2 3 0,029 10,030 0,36 0,37 0,018
[IEHOIIOJIUC TUPOJI
"llenonnskc", Twun 35
35 |To xe, Tun 45 45 1,53 0,030 2 3 0,031 |0,032 0,40 0,42 0,015
B MuuepanoBatTHsle (I'OCT 4640) , CTEeKJIOBOJIOKHMUCTEHE, II€HOCTEKJIO, I'aBO0CTEeKIO
36 |MaTeH MMUHepaJIOBaTHEHE 125 0,84 0,044 2 5 0,064 0,07 0,73 0,82 0,30
npoumBHEle (I'OCT 21880)
37 |MaTeH MMUHepaJIOBaTHEHE 100 0,84 0,044 2 5 0,061 (0,067 0,064 0,72 0,49
npowmBHEe (I'OCT 21880)
38 |To xe 75 0,84 0,046 2 5 0,058 |0,064 0,54 0,61 0,49
39 |MaTe MMHepaJIOBaTHHE Ha 225 0,84 0,054 2 5 0,072 (0,082 1,04 1,19 0,49
CUHTETUUYECKOM CBSI3yleM
(I'OCT 9573)
40 [To xe 175 0,84 0,052 2 5 0,066 |0,076 0,88 1,01 0,49
41 " 125 0,84 0,049 2 5 0,064 0,07 0,73 0,82 0,49
42 " 75 0,84 0,047 2 5 0,058 |0,064 0,54 0,61 0,53
43 |IInuTe MATKMKE, 250 0,84 0,058 2 5 0,082 (0,085 1,17 1,28 0,41
MIOJIyXeCTKMEe U XeCTKue
MMHEPAaJIOBaTHEE Ha




CUHTETUYECKOM n
OMTYMHOM CBA3YKIMX
(roCcT 9573, TOCT 10140,
T'OCT 22950)

44 |To xe 225 0,84 0,058 0,079 |0,084 1,09 1,20 0,41
45 " 200 0,84 0,056 0,076 0,08 1,01 1,11 0,49
46 " 150 0,84 0,050 0,068 (0,073 0,83 0,92 0,49
47 " 125 0,84 0,049 0,064 |0,069 0,73 0,81 0,49
48 " 100 0,84 0,044 0,06 |0,065 0,064 0,71 0,56
49 " 75 0,84 0,046 0,056 |0,063 0,53 0,60 0,6
50 |[IlnuTe MMHEPAaJIOBAaTHEIE 180 0,84 0,038 0,045 (0,048 0,74 0,81 0,3
3A0 "MuHepaspHasa BaTa"
51 |To xe 140 - 175 0,84 0,037 0,043 |0,046 0,68 0,75 0,31
52 " 80 - 125 0,84 0,036 0,042 0,045 0,53 0,59 0,32
53 " 40 - 60 0,84 0,035 0,041 (0,044 0,37 0,41 0,35
54 " 25 - 50 0,84 0,036 0,042 0,045 0,31 0,35 0,37
55 |IlnuTe MMHEPAJIOBATHEIE 200 0,84 0,064 0,07 |0,076 0,94 1,01 0,45
MOBHIIEHHOM XE€CTKOCTM Ha
opraHopochaTHOM
CBA3YyIEM
56 |[IlnuTe IOJIyXeCTKMe 200 0,84 0,07 0,076 0,08 1,01 1,11 0,38
MMHEPAJIOBATHEIE Ha
KpaxMaJIbHOM CBSA3yolleM
57 [To xe 125 0,84 0,056 0,06 |0,064 0,70 0,78 0,38
58 |[IlnuTel U3 CTEeKJISHHOIT'O 45 0,84 0,047 0,06 |0,0064 0,44 0,5 0,6
mTanejbHOTO BOJIOKHA Ha
CUHTETUUYECKOM CBsA3YyllleM
(I'OCT 10499)
59 [MaTwH 128 MOJIOCH U3 150 0,84 0,061 0,064 0,07 0,8 0,9 0,53
CTEeKJISHHOT O BOJIOKHA

IIPOUIMBHEIE




60 |MaTer us3 CTEeKJISHHOT O 25 0,84 0,04 2 5 0,043 0,05 0,27 0,31 0,01
MTANeJbHOTO BOJIOKHA
" URSA"
61 |To xe 17 0,84 0,044 2 5 0,046 |0,053 0,23 0,26 0,66
62 " 15 0,84 0,046 2 5 0,048 |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 |InuTel U3 CTEKJISHHOTO 85 0,84 0,044 2 5 0,046 0,05 0,51 0,57 0,5
mMTanejJbHOTO BOJIOKHA
" URSA"
65 [To xe 75 0,84 0,04 2 5 0,042 0,047 0,46 0,52 0,5
66 " 60 0,84 0,038 2 5 0,04 |0,045 0,4 0,45 0,51
67 " 45 0,84 0,039 2 5 0,041 |0,045 0,35 0,39 0,51
68 " 35 0,84 0,039 2 5 0,041 |0,046 0,31 0,35 0,52
69 " 30 0,84 0,04 2 5 0,042 0,046 0,29 0,32 0,52
70 " 20 0,84 0,04 2 5 0,043 |0,048 0,24 0,27 0,53
71 " 17 0,84 0,044 2 5 0,047 0,053 0,23 0,26 0,54
72 " 15 0,84 0,046 2 5 0,049 |0,055 0,22 0,25 0,55
73 |IlleHOCTEKJIO ZN)eZ8 400 0,84 0,11 1 2 0,12 0,14 1,76 1,94 0,02
Tas0CTEKJIIO
74 |To xe 300 0,84 0,09 1 2 0,11 0,12 1,46 1,56 0,02
75 " 200 0,84 0,07 1 2 0,08 0,09 1,01 1,1 0,03
B [InuTe M3 OPUMPOAHEIX OPTaHMYECKMX M HEOPT'aHMYECKMX MaTepuasioB
76 |IInuTe 1000 2,3 0,15 10 12 0,23 0,29 6,75 7,7 0,12
IOIPeBECHO-BOJIOKHUCTEE U
IOIpeBEeCHO-CTPYXEUHEE
(I'OCT 4598, TOCT 8904,
TOCT 10632)
77 |[To xe 800 2,3 0,13 10 12 0,19 0,23 5,49 6,13 0,12
78 " 600 2,3 0,11 10 12 0,13 0,16 3,93 4,43 0,13




79 " 400 2,3 0,08 10 12 0,11 0,13 2,95 3,26 0,19
80 [IlnuThH 200 2,3 0,06 10 12 0,07 0,08 1,67 1,81 0,24
IOIPeBECHO-BOJIOKHUCTEE U
IpeBEeCHO-CTPYXEUHHE
(I'OCT 4598, TOCT 8904,
TOCT 10632)
81 |IlnuTel OGUOPOIUTOBEIE u 500 2,3 0,095 10 15 0,15 0,19 3,86 4,50 0,11
apbonuT (I'OCT 19222) Ha
MOPTJIaHOllEMEHTE
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 |IIUTH KaMBIIMTOBEIE 300 2,3 0,07 10 15 0,09 0,14 2,31 2,99 0,45
85 [To xe 200 2,3 0,06 10 15 0,07 0,09 1,67 1,96 0,49
86 |IlauTe TopdsaHEE 300 2,3 0,064 15 20 0,07 0,08 2,12 2,34 0,19
TEeNJIOU30JIALVOHHEIE
87 [To xe 200 2,3 0,052 15 20 0,06 |0,064 1,6 1,71 0,49
88 |Iaknsa 150 2,3 0,05 7 12 0,06 0,07 1,3 1,47 0,49
89 |IlauTel M3 THUICA (IrocT 1350 0,84 0,35 4 6 0,50 0,56 7,04 7,76 0,098
6428)
90 [To xe 1100 0,84 0,23 4 6 0,35 0,41 5,32 5,99 0,11
91 |JImcTer TUIICOBLE 1050 0,84 0,15 4 o 0,34 0,306 5,12 5,48 0,075
OOMWMBOYHEIE (cyxasa
mTykarypka) (I'OCT 6266)
92 |To xe 800 0,84 0,15 4 6 0,19 0,21 3,34 3,66 0,075
93 |M3pmenusa M3 BCIYYEHHOTO 300 1,068 0,087 1 2 0,09 |0,099 1,84 1,95 0,04
nepamnTa Ha OMTYMHOM
ceaszywomeMm (I'OCT 16136)
94 |To xe 250 1,68 0,082 1 2 0,085 (0,099 1,53 1,064 0,04
95 " 225 1,68 0,079 1 2 0,082 (0,094 1,39 1,47 0,04
96 " 200 1,68 0,076 1 2 0,078 0,09 1,23 1,32 0,04




T Sacrnkn
97 |[I'paBuit KEepaM3UTOBLIM 600 0,84 0,14 0,17 0,19 2,62 2,83 0,23
(I'OCT 9757)
98 |[To xe 500 0,84 0,14 0,15 (0,165 2,25 2,41 0,23
99 " 450 0,84 0,13 0,14 |[0,155 2,06 2,22 0,235
100 " 400 0,84 0,12 0,13 (0,145 1,87 2,02 0,24
101 " 350 0,84 0,115 0,125 0,14 1,72 1,86 0,245
102 " 300 0,84 0,108 0,12 0,13 1,56 1,66 0,25
103 |T'paBuM KepaM3UTOBLIM 250 0,84 0,099 0,11 0,12 1,22 1,3 0,26
(I'OCT 9757)
104 |T'paBum Y HTM3WT OBEINA 700 0,84 0,16 0,18 0,21 2,91 3,29 0,21
(I'OCT 9757)
105 [To xe 600 0,84 0,13 0,16 0,19 2,54 2,89 0,22
106 " 500 0,84 0,12 0,15 |0,175 2,25 2,54 0,22
107 " 450 0,84 0,11 0,14 0,16 2,06 2,30 0,22
108 " 400 0,84 0,11 0,13 0,15 1,87 2,10 0,23
109 |llebeHb us3 IOIOMEHHOTO 1000 0,84 0,21 0,24 0,31 4,02 4,67 0,21
myaka (I'OCT 5578)
110 [lleBeHp mJIAaKOINIEM30OBEI 900 0,84 0,19 0,23 0,3 3,73 4,36 0,21
ATJIONIOPUTOBBIM
9757)
111 |To xe 800 0,84 0,18 0,21 0,26 3,36 3,83 0,21
112 " 700 0,84 0,16 0,19 0,23 2,99 3,37 0,22
113 " 600 0,84 0,15 0,18 0,21 2,7 2,98 0,23
114 " 500 0,84 0,14 0,16 0,19 2,32 2,59 0,23
115 " 450 0,84 0,13 0,15 0,17 2,13 2,32 0,24
116 " 400 0,84 0,122 0,14 0,16 1,94 2,12 0,24




117 |lleBeHb n IIECOK U3 500 0,84 0,09 1 2 0,1 0,11 1,79 1,92 0,26
nepuiamuTa BCIIy4YEHHOTO
(I'OCT 10832)
118 [To xe 400 0,84 0,076 1 2 0,087 |0,095 1,5 1,6 0,3
119 " 350 0,84 0,07 1 2 0,081 |0,085 1,35 1,42 0,3
120 " 300 0,84 0,064 1 2 0,076 0,08 0,99 1,04 0,34
121 |BepMUKYJIUT BCIIyYEeHHBIM 200 0,84 0,065 1 3 0,08 |0,095 1,01 1,16 0,23
(I'OCT 12865)
122 |To xe 150 0,84 0,060 1 3 0,074 0,098 0,84 1,02 0,26
123 " 100 0,84 0,055 1 3 0,067 0,08 0,66 0,75 0,3
124 |Ilecok IOJig CTPOUTEJIbHEIX 1600 0,84 0,35 1 2 0,47 0,58 6,95 7,91 0,17
paboT (I'OCT 8736)
I CrpouTeneHie pacTeBops (T'OCT 28013)
125 |leMeHTHO-UJIaKOBEIM 1400 0,84 0,41 2 4 0,52 0,064 7,0 8,11 0,11
126 [To xe 1200 0,84 0,35 2 4 0,47 0,58 6,16 7,15 0,14
127 |leMeHTHO-I1ePJIUTOBLIM 1000 0,84 0,21 7 12 0,26 0,3 4,64 5,42 0,15
128 [To xe 800 0,84 0,16 7 12 0,21 0,26 3,73 4,51 0,16
129 |T'mMnconepimnTOoOBEMN 600 0,84 0,14 10 15 0,19 0,23 3,24 3,84 0,17
130 |Ilopm30BaHHEM 500 0,84 0,12 6 10 0,15 0,19 2,44 2,95 0,43
TUIICONEPJIMTOBEMN
131 [To xe 400 0,84 0,09 6 10 0,13 0,15 2,03 2,35 0,53
IT KOHCTPYKLUMOHHO-TEIIJIOMBOJISILMOHHEIE MaTepuaJlsl
BeToHE Ha NPMPONHHEIX INOPMUMCTHX sanonHurensx (I'OCT 25820, T'OCT 22263)
132 [TydpoBeTon 1800 0,84 0,64 7 10 0,87 0,99 11,38 |12,79 0,09
133 " 1600 0,84 0,52 7 10 0,7 0,81 9,62 10,91 0,11
134 " 1400 0,84 0,41 7 10 0,52 0,58 7,76 8,63 0,11




135 " 1200 0,84 0,29 7 10 0,41 0,47 6,38 7,2 0,12
136 |Ilem300eTOH 1600 0,84 0,52 4 6 0,62 0,68 8,54 9,3 0,075
137 " 1400 0,84 0,42 4 6 0,49 0,54 7,1 7,76 0,083
138 " 1200 0,84 0,34 4 6 0,4 0,43 5,94 6,41 0,098
139 " 1000 0,84 0,26 4 6 0,3 0,34 4,69 5,2 0,11
140 " 800 0,84 0,19 4 6 0,22 0,26 3,6 4,07 0,12
141 |BeTOH Ha BYJIKAHMYECKOM 1600 0,84 0,52 7 10 0,64 0,7 9,2 10,14 0,075
mjake
142 |To xe 1400 0,84 0,41 7 10 0,52 0,58 7,76 8,63 0,083
143 " 1200 0,84 0,33 7 10 0,41 0,47 6,38 7,2 0,09
144 " 1000 0,84 0,24 7 10 0,29 0,35 4,9 5,67 0,098
145 " 800 0,84 0,20 7 10 0,23 0,29 3,9 4,61 0,11
B BeTOHH Ha MCKYCCTBEHHHX MNOPMCTHX SBanonHmrensx (I'OCT 25820, T'OCT 9757)
146 |Kepam3uTobeToOH Ha 1800 0,84 0,66 5 10 0,80 0,92 10,5 12,33 0,09
KepaM3MTOBOM IIeCke n
KepaM3UTOoneHOBeTOH
147 [To xe 1600 0,84 0,58 5 10 0,67 0,79 9,06 10,77 0,09
148 " 1400 0,84 0,47 5 10 0,56 0,65 7,75 9,14 0,098
149 " 1200 0,84 0,36 5 10 0,44 0,52 6,36 7,57 0,11
150 " 1000 0,84 0,27 5 10 0,33 0,41 5,03 6,13 0,14
151 |Kepam3surobeToH Ha 800 0,84 0,21 5 10 0,24 0,31 3,83 4,77 0,19
KEepaM3UTOBOM IIeCKe n
KepaM3UTOIeHODeTOH
152 |To xe 600 0,84 0,16 5 10 0,2 0,26 3,03 3,78 0,26
153 " 500 0,84 0,14 5 10 0,17 0,23 2,55 3,25 0,3
154 |Kepam3uTobeToH Ha 1200 0,84 0,41 4 8 0,52 0,58 6,77 7,72 0,075
KBaplieBOM recke c

nopmusaumuemn




155 [To xe 1000 0,84 0,33 4 8 0,41 0,47 5,49 6,35 0,075
156 " 800 0,84 0,23 4 8 0,29 0,35 4,13 4,9 0,075
157 |[KepamzurobeToH Ha 1000 0,84 0,28 9 13 0,35 0,41 5,57 6,43 0,15
IIEPJINTOBOM II€CKE
158 [To xe 800 0,84 0,22 9 13 0,29 0,35 4,54 5,32 0,17
159 [llyrrmamuTobeTOH 1400 0,84 0,49 4 7 0,56 0,64 7,59 8,6 0,098
160 " 1200 0,84 0,36 4 7 0,44 0,5 6,23 7,04 0,11
161 " 1000 0,84 0,27 4 7 0,33 0,38 4,92 5,6 0,14
162 [IlepimTodbeToH 1200 0,84 0,29 10 15 0,44 0,5 6,96 8,01 0,15
163 " 1000 0,84 0,22 10 15 0,33 0,38 5,5 6,38 0,19
164 " 800 0,84 0,16 10 15 0,27 0,33 4,45 5,32 0,26
165 " 600 0,84 0,12 10 15 0,19 0,23 3,24 3,84 0,3
166 [llnaxoneM300eTOH 1800 0,84 0,52 5 8 0,63 0,76 9,32 10,83 0,075
(TepMO3UTODETOH)
167 [To xe 1600 0,84 0,41 5 8 0,52 0,63 7,98 9,29 0,09
168 " 1400 0,84 0,35 5 8 0,44 0,52 6,87 7,9 0,098
169 " 1200 0,84 0,29 5 8 0,37 0,44 5,83 6,73 0,11
170 " 1000 0,84 0,23 5 8 0,31 0,37 4,87 5,63 0,11
171 |llyaxoneMs30IlIeHO— u 1600 0,84 0,47 8 11 0,63 0,7 9,29 10,31 0,09
IJIaKoIeM30Tas300eToOH
172 |To xe 1400 0,84 0,35 8 11 0,52 0,58 7,9 8,78 0,098
173 " 1200 0,84 0,29 8 11 0,41 0,47 6,49 7,31 0,11
174 " 1000 0,84 0,23 8 11 0,35 0,41 5,48 6,24 0,11
175 " 800 0,84 0,17 8 11 0,29 0,35 4,46 5,15 0,13
176 |BeTron Ha IOMEHHEIX 1800 0,84 0,58 5 8 0,7 0,81 9,82 11,18 0,083

T'PAHYJIMPOBAHHEIX HJIaKaX




177 |Berou Ha IOMEHHEBIX 1600 0,84 0,47 5 8 0,58 0,04 8,43 9,37 0,09

TPaHyJIMPOBAaHHEIX MJIakKax
178 |To xe 1400 0,84 0,41 5 8 0,52 0,58 7,46 8,34 0,098
179 " 1200 0,84 0,35 5 8 0,47 0,52 6,57 7,31 0,11
180 |ArsonopuTobeToH u 1800 0,84 0,7 5 8 0,85 0,93 10,82 (11,98 0,075

©eTOHE Ha TOTJIMBHEIX

(KOTEeJIbHEIX) lIJlaKax
181 [To xe 1600 0,84 0,58 5 8 0,72 0,78 9,39 10,34 0,083
182 " 1400 0,84 0,47 5 8 0,59 0,65 7,92 8,83 0,09
183 " 1200 0,84 0,35 5 8 0,48 0,54 6,64 7,45 0,11
184 " 1000 0,84 0,29 5 8 0,38 0,44 5,39 6,14 0,14
185 |BeToH Ha 30JIBHOM I'paBUM 1400 0,84 0,47 5 8 0,52 0,58 7,46 8,34 0,09
186 [To xe 1200 0,84 0,35 5 8 0,41 0,47 6,14 6,95 0,11
187 " 1000 0,84 0,24 5 8 0,3 0,35 4,79 5,48 0,12
188 |BepMuKyIMTOOETOH 800 0,84 0,21 8 13 0,23 0,26 3,97 4,58 -
189 " 600 0,84 0,14 8 13 0,16 0,17 2,87 3,21 0,15
190 " 400 0,84 0,09 8 13 0,11 0,13 1,94 2,29 0,19
191 " 300 0,84 0,08 8 13 0,09 0,11 1,52 1,83 0,23
B Beronn siuemucTrle (I'OCT 25485, T'OCT 5742)
192 |HonucTuponbeToH 600 1,06 0,145 4 8 0,175 0,20 3,07 3,49 0,068
193 " 500 1,06 0,125 4 8 0,14 0,16 2,5 2,85 0,075
194 " 400 1,06 0,105 4 8 0,12 [0,135 2,07 2,34 0,085
195 " 300 1,06 0,085 4 8 0,09 0,11 1,55 1,83 0,10
196 " 200 1,06 0,065 4 8 0,07 0,08 1,12 1,28 0,12
197 " 150 1,06 0,055 4 8 0,057 0,06 0,87 0,96 0,135




198 |T'azo- 128 neHobeToH, 1000 0,84 0,29 10 15 0,41 0,47 6,13 7,09 0,11
Taso—- U IEeHOCUJIMKAT
199 |To xe 800 0,84 0,21 10 15 0,33 0,37 4,92 5,63 0,14
200 " 600 0,84 0,14 8 12 0,22 0,26 3,36 3,91 0,17
201 " 400 0,84 0,11 8 12 0,14 0,15 2,19 2,42 0,23
202 |I'azo- u neHobeToH, 300 0,84 0,08 8 12 0,11 0,13 1,068 1,95 0,26
Taso—- U IEeHOCUJIMKAT
203 |T'aso- u neHoz0J0BeTOH 1200 0,84 0,29 15 22 0,52 0,58 8,17 9,46 0,075
204 |To xe 1000 0,84 0,23 15 22 0,44 0,5 6,86 8,01 0,098
205 " 800 0,84 0,17 15 22 0,35 0,41 5,48 6,49 0,12
r KupnmnuHasi KJlagka M3 CIJIOLHOTI'O KupOmMya
206 |I'MMHSHOTO OOBIKHOBEHHOTO 1800 0,88 0,56 1 2 0,7 0,81 9,2 10,12 0,11
(T'oCT 530) Ha
LIeMEeHTHO-IIeCUYaHOM
pacTeope
207 |I'nMUMHSHOTO OOBIKHOBEHHOTO 1700 0,88 0,52 1,5 3 0,064 0,76 8,64 9,7 0,12
Ha LIEMEeHTHO —IIJIaKOBOM
pacTeope
208 |I'NMMHAHOTO OBOBIKHOBEHHOTO 1600 0,88 0,47 2 4 0,58 0,7 8,08 9,23 0,15
Ha LEMEHTHO-IIepPJILTOBOM
pacTeope
209 |Cunuxaraoro (I'OCT 379) 1800 0,88 0,7 2 4 0,76 0,87 9,77 10,9 0,11
Ha LIEMEeHTHO-TIeCUYaHOM
pacTeope
210 [Tpenesnvuoro (I'OCT 530) 1200 0,88 0,35 2 4 0,47 0,52 6,26 6,49 0,19
Ha LIEMEHTHO-TIeCUYaHOM
pacTBOpe
211 |To xe 1000 0,88 0,29 2 4 0,41 0,47 5,35 5,96 0,23
212 |llmaxoBOTO Ha 1500 0,88 0,52 1,5 3 0,04 0,7 8,12 8,76 0,11
LIEMEHTHO-TIeCUYaHOM
pacTeope
I Kupnuunast KJjlagzka M3 OIyCTOTHOT'O KMpIMYa




213 [Kepammueckoro 1600 0,88 0,47 1 2 0,58 0,04 7,91 8,48 0,14
IYyCTOTHOTO IJIOTHOCTRLIO
1400 ko /M3 (6pyTTO)
(roctT 530) Ha
LIEeMEHTHO-TIeCUYaHOM
pacTBOpe
214 [KepaMmueckoI'o 1400 0,88 0,41 1 2 0,52 0,58 7,01 7,56 0,16
IYyCTOTHOT'O IJIOTHOCTHIO
1300 Kr/M3 (6pyTTO)
(T'OCT 530) Ha
LIEMEHTHO-IIeCUYaHOM
pacTeope
215 [Kepammueckoro 1200 0,88 0,35 1 2 0,47 0,52 6,16 6,62 0,17
IYyCTOTHOT O [IJIOTHOCTLIO
1000 KT'/M3 (6pyTTO)
(I'OCT 530) Ha
LLEMEHTHO-TI€CUaHOM
pacrTsBope
216 |CunmkaTHOTO 1500 0,88 0,04 2 4 0,7 0,81 8,59 9,63 0,13
ONMHHAOLATU-IIYCTOTHOTO
(I'OCT 379) Ha
LIeMEeHTHO-IIeCUYaHOM
pacTBOope
217 |CuamxaTHOTO 1400 0,88 0,52 2 4 0,04 0,76 7,93 9,01 0,14
yeThHpHaOUaTu-
MIyCTOTHOTO (I'oCcT 379)
Ha LIeMEeHTHO-IIeCUYaHOM
pacTBOpe
E Jepeeo M mspgenmsi M3 HEro
218 |CocHa wu eJb IoIepex 500 2,3 0,09 15 20 0,14 0,18 3,87 4,54 0,06
BOJIOKOH (T'OCT 8486,
T'OCT 9463)
219 |CocHa u eJib BIOJIb 500 2,3 0,18 15 20 0,29 0,35 5,56 6,33 0,32
BOJIOKOH
220 |Oyo6 IoTIepex BOJIOKOH 700 2,3 0,1 10 15 0,18 0,23 5,0 5,86 0,05
(I'OCT 9462, TOCT 2695)
221 |Iy6 BOOJIb BOJIOKOH 700 2,3 0,23 10 15 0,35 0,41 6,9 7,83 0,3




222 |danepa «JjeeHas (roCT 600 2,3 0,12 10 13 0,15 0,18 4,22 4,73 0,02
8673)

223 |KapToH OBJINLLOBOUHEIN 1000 2,3 0,18 5 10 0,21 0,23 6,2 6,75 0,06
(I'OCT 8740)

224 |[KapToH CTPOUTEJIb HEIM 650 2,3 0,13 6 12 0,15 0,18 4,26 4,89 0,083
MHOT'OCJIOMHEIN

IIT KOHCTPYKUMOHHEIE MaTepualsl

A Beronn (I'OCT 7473, TOCT 25192) m pacrBoph (I'OCT 28013)

225 |XenezobeTon (roctT 2500 0,84 1,69 2 3 1,92 2,04 17,98 (18,95 0,03
26633)

226 |BeTon Ha TpaBuUMK ZApZ8 2400 0,84 1,51 2 3 1,74 1,86 16,77 (17,88 0,03
mebue u3 IPUPOIHOTO
xamMHa (IT'OCT 26633)

227 |PacTBOD 1800 0,84 0,58 2 4 0,76 0,93 9,6 11,09 0,09
LIEMEHTHO-TIeCUaHLIM

228 |PacTBOpP CJIOXHHEIM (IIECOK, 1700 0,84 0,52 2 4 0,7 0,87 8,95 10,42 0,098
U3BECTL, LEeMeHT)

229 |PacTBOD 1600 0,84 0,47 2 4 0,7 0,81 8,69 9,76 0,12
V3BECTKOBO-II€CUAHBIN

B O6smiioBKa NpMPOXHEIM kaMHeMm (I'OCT 9480)

230 |[I'pauuT, rHelMC M DazajbT 2800 0,88 3,49 0 0 3,49 3,49 25,04 25,04 0,008

231 [Mpamop 2800 0,88 2,91 0 0 2,91 2,91 22,86 22,86 0,008

232 |VsBecTHaK 2000 0,88 0,93 2 3 1,16 1,28 12,77 13,7 0,06

233 " 1800 0,88 0,7 2 3 0,93 1,05 10,85 (11,77 0,075

234 |V3BecTHAK 1600 0,88 0,58 2 3 0,73 0,81 9,06 9,75 0,09

235 " 1400 0,88 0,49 2 3 0,56 0,58 7,42 7,72 0,11

236 |Tyd 2000 0,88 0,76 3 5 0,93 1,05 11,68 (12,92 0,075

237 " 1800 0,88 0,56 3 5 0,7 0,81 9,61 10,76 0,083

238 " 1600 0,88 0,41 3 5 0,52 0,64 7,81 9,02 0,09




239 " 1400 0,88 0,33 3 5 0,43 0,52 6,64 7,6 0,098
240 " 1200 0,88 0,27 3 5 0,35 0,41 5,55 6,25 0,11
241 " 1000 0,88 0,21 3 5 0,24 0,29 4,2 4,8 0,11
B MaTepmansl KpoOBEeJIbLHbE, I'MOPOMBONSALMOHHEE, OJMIIOBOUYHEE M PYJIOHHHE MNOKPHTHUS Ons nojoB (I'OCT 30547)
242 |JlucTel acbecTolLeMeHTHHE 1800 0,84 0,35 2 3 0,47 0,52 7,55 8,12 0,03
njockue (I'OCT 18124)
243 |To xe 1600 0,84 0,23 2 3 0,35 0,41 6,14 6,8 0,03
244 | BUuTyMEBL HebTaHBIe 1400 1,068 0,27 0 0 0,27 0,27 6,8 6,8 0,008
CTPOUTEJILHEE u
KpoBeJbHEIEe (I'OCT 6617,
T'OCT 9548)
245 |To xe 1200 1,68 0,22 0 0 0,22 0,22 5,69 5,69 0,008
246 " 1000 1,68 0,17 0 0 0,17 0,17 4,56 4,56 0,008
247 |[AchanbTobeTOoH (I'OCT 2100 1,68 1,05 0 0 1,05 1,05 16,43 |16,43 0,008
9128)
248 |PyBepoun (T'OCT 10923), 600 1,68 0,17 0 0 0,17 0,17 3,53 3,53 -
nepramMmH (I'oCT 2697),
TOJIb
249 |JluHoJeyMm 1800 1,47 0,38 0 0 0,38 0,38 8,56 8,56 0,002
IOJIMBUHUIIXJIOPUIHEIA Ha
TEeNJIOMU30IUPYLIEer
nomocHoBe (I'OCT 18108)
250 |To xe 1600 1,47 0,33 0 0 0,33 0,33 7,52 7,52 0,002
251 [JInuomeywm 1800 1,47 0,35 0 0 0,35 0,35 8,22 8,22 0,002
HOJ'H/IBMHI/LJ'IXJ'[OpMI[HbIﬁ Ha
TKAaHEBOM OCHOBEe (r'ocCT
7251)
252 |To xe 1600 1,47 0,29 0 0 0,29 0,29 7,05 7,05 0,002
253 " 1400 1,47 0,23 0 0 0,23 0,23 5,87 5,87 0,002
r MeTanne M CTEKJIO




254 |Cranb cTepXxHeBasa 7850 0,482 58 0 0 58 58 126,5 [126,5 0
apmaTypHas (I'OCT 10884,
TOCT 5781)

255 |Uyryr (T'OCT 9583) 7200 0,482 50 0 0 50 50 112,5 112,5 0

256 |AmommHMM  (I'OCT 22233, 2600 0,84 221 0 0 221 221 187, 6 187, 6 0
TOCT 24767)

257 |Memp (T'OCT 931, TOCT 8500 0,42 407 0 0 407 407 326 326 0
15527)

258 |CTexkJio OKOHHOEe (TocT 2500 0,84 0,76 0 0 0,76 0,76 |10,79 10,79 0
111)

[IpuMeuvaHmus:

1 PacueTHHE 3HaueHUS KOo3ddUIIMeHTa TemnJoyCBOeHUS

(mpu nepmonme 24 u)

MaTepMraJyla B KOHCTPYKLMM BBIYMCIIEHEL I10 @opMyJ'{e

s = 0,27 xB.xopeHb (yjambga po 0 (c_0 + 0,0419 w)),
rne nambna, po 0, ¢ 0, w - HNPMHMMaOT IO COOTBETCTBYONMM IpabaM HacTosmelr TaOJIMLE.
2 XapaKTepUCTUKU MATEPUAJIOB B CYXOM COCTOSHUM NPUBEIEHH [IPYM MAaCCOBOM OTHOIEHMM BJIATM B MaTepuaje W, %, PaBHOM
HYJIO.
3 3BHaueHus ko3bbuLUMeHTa TENJONPOBOINHOCTM MaTepuajyla B CYXOM COCTOSHMM I[PUHSATE [0 HOEeMCTBYWOIMM HOPMAaTMBHEM
OOKYyMEHTAaM.

Ecim B HOPMaTMBHOM IOOKYMEHTE 3TOT IIOoKasz3aTeJlb OTCYyTCTBYyeT, TO OH ObI onpenejieH o naHHeM HUMCSD.
4 3HaueHUsa Ko2ddUIIMEeHTa TEeNJIONPOBOOHOCTM MaTepMalja IpM YyCJOBMAX SBKCIUIyaTauuy A muiaM B paccuMTaHbBl Ha OCHOBAaHUU
JIaOOPaTOPHEIX MCHBETaHMM IO METOIMKE, MNPUBEINEHHOM B NpPMIIOXeHMM E.




MpunoxeHue E
(ob6s3aTenbHOE)

MeToauka onpegeneHns pacyeTHbIX 3HAYE€HUN TENJNTIONPOBOAHOCTU CTPOUTENIbHLIX MaTepuaroB npu
ycnoBusx akcnnyataumm Au b

MeTogmka npegHa3HadyeHa ana ucnbltatesibHbIX na6opaTopMﬁ n yctaHaBnmBaeT npouenypy
onpepgeneHna Ha oCHOBaHUU na6opaTopr|x McnbiTaHWM pac4yeTHbIX 3Ha4YeHun TENNONPOBOAHOCTU KOHKPETHbIX
MapoK 1N TUNOB CTPOUTESIbHbIX MaTepunarioB 1 n3genun.

E.1 O6wme nonoxeHusn

TennonpoBOAHOCTbL CyXMX W BraXHbiX MartepuanoB wusamepsaot no FOCT 7076 npu cpegHemn
TemnepaTtype obpasua (25 +- 1)°C [(298 +- 1) K].

PacuyeTHble 3HaYeHWs TeNnonpoBOAHOCTM ONpeaensoT Ha NATM obpa3suax A4S YCNOoBUIA aKcnyaTaumm
A n natn obpasuax gnsa ycnosun akcnnyaTtaumm b, npuyem obpasubl OmKHbI ObiTeb 0TOBPaHbI OT NSATU NapTUN
KOHKPETHOW MapkM MaTtepuvana uv usgenus no opgHomy obpasuy OT napTum Ans Kaxgoro YCrnosus
akcnnyaTaumu. [onyckaeTcs nocnegoBaTenbHOE OnNpeferieHne TennonpoBOAHOCTM MATM obpasuoB Ans
YCNOBUIM 3KcnnyaTaumm A, 3aTtemM WX [OYBMNaXHEHWe W onpeferieHve TennonpoBOAHOCTU NS YCINOBUN
akcnnyaTtauun b.

3HayeHns1 BNaXHOCTU MCCnegyeMoro maTtepuana vwnum usgenusa ang ycrnosunm akcnnyataumm A n b
crnepyeT NpUHMMaTh No NpunoXxeHuro [ B criyyae, ecnv AaHHbIV BUA MaTepuarna ykasaH B ero nepeyHe, unm
no PakTUYECKUM 3HAYEHMAM BIAXKHOCTU aHANOIMMYHOro TENMOM30NSALUMOHHOrO MaTtepurarna B KOHCTPYKLMM nocne
3 - 5 net akcnnyatauuun. [JonyckaeTcsa 3a BenWYUHY BRaXKHOCTWM ANS YCMOBUWA aKcnnyatauun A npuHMMaThb
3HayeHne COpOLIMOHHON BNaXXHOCTM Matepuana npu oTHOCUTENbHOW BnaxHocTn Bo3ayxa 80%, a ons ycnosun
akcnnyaTaumm b - 3HaueHne copbLUMOHHOM BNAXXHOCTW NPU OTHOCMTENBHOW BriaXXHOCTW Bo3ayxa 97%.

CopbunoHHy0 BriaXxHOCTb MaTepuana unu usgenus onpegenstioT no FOCT 24816. Ctatuctnyeckyto
00paboTKy pesynbTaTtoB M3MepeHust BoinonHsaoT no FOCT 8.207 npu goBeputenbHon BeposTHocTn 0,95 ans
HOpPMarnbHOro pacrnpeferneHnss pes3ynbTaToB M3MepeHui. HeuckmyeHHyl CUCTEMAaTMYECKYyH MNOrpeLlHOCTb
cpencTB M3MepeHUn criegyeT NPpUHMMaTh PaBHON He MeHee 3% TeKyLLero 3Ha4eHust TeNSIoNPOBOLHOCTMY.

E.2 O603Ha4yeHusn

Mpu onpegeneHnn pacyeTHbIX 3Ha4YEeHWUI TENNONPOBOAHOCTM UCMONb3YIOT crieayoLmne 0603HadYeHus:

naMbna - TEemnJIONPOBOOHOCTE oOpasla B CYyXOM COCTOSHUM;
oi
JamMbna - cpenHee apubMeTnyeckKoe 3BHaueHUe TENJIONPOBOOHOCTHU U3
om naTy ofOpaslLOoB MaTepuallia MM M3IeJIMd B CYXOM COCTOSHUM;
JaMbna - BHadeHMe TENJIONPOBOIHOCTU obpasua MaTepuala IIpu
fi BjaxHocTu w_f;
naMbna - pacuyeTHbe 3HAYEeHUS TEMNJIONPOBOIHOCTU nJis YCJIOBUM
A,B skcHnayarTaumm A u By
k - xondduumeHT ydueTa BJIIMSHMSA KadecTBa
c CTPOMTEJIbHO~MOHTaXHBIX paboT Ha TeNJIONPOBOAHOCTD
CTPOUTEJIbHEIX MaTepMuasyioB M MU3OeNIuM, a TakXe CTapeHud
MaTepuralyia B PEajIbHEIX YCJOBMAX SKCIJyaTaluyu,; OIS XECTKUX
TEJIOM30JIALMOHHEIX MaTEpMaJoB 1z n3nenmnn (npenen
NIPOYHOCTM Ha cCxaTue He MeHee 0,035 MIa) OpPUHMUMAT
paBHEM 1,1, @IJjigd MATKMX TEIJIOM3OJIALMOHHEIX MaTepMraJioB U
nsgenunit (npemes NPOYHOCTM Ha cxaTtme MmeHee 0,035 Mla) -
1,2, nma OCTalJIbHEIX MaTepuaJyioB ¥ mM3nenamu - 1;
k - kO020PULMEHT yueTa Pa3HULE TEeIJIONPOBOOHOCTM MaTepuala
t IpM cpenHeM pabodeM TeMmIepaType MaTepuasna B KOHCTPYKLUUM
(B OTONMTEJIbHBEIM IIepMOol) UM OIPpUM CpelHel TeMlepaType
VICTIBITaHWM, HOpuHMManT paBuemM 0,95 npu TeMrnepaTtype B
koHCcTpykumm 10°C;
% - BJIAXHOCTH, % IO Macce, COOTBETCTBYIA I 3HAYEHUIO
A, B pacueTHOTO MacCCOBOI'O OTHOUIEHMA BJIAaI'M B MCCJIeOyeMOM
MaTepualylie MM M3OEJIUM IPM YCJIOBMAX 3KCIJdyaTaumm A u B;
m - Macca ofpasla B CyxXOM COCTOSHUM;

m - pacueTHas Macca obpas3lLa C BJAaXHOCTHD, COOTBETCTBYWIIEN
w YCJIOBUSAM BKCIJyaTauum A wuim B;
m - Macca YyBJIaXHeHHOT'O ofpazsla MaTepuala, onpenejyieHHasa



bi HEeIOCPEeICTBEHHO Mepen 3arpys3koi ofpasla B anlapaTtypy
OJIS VM3MEPEHUS TEerJIONPOBOINHOCTHA;

m - Macca yBJlaxHeHHOTO ofpasla MaTepuaia, ompenesieHHas
el HENMOCPEICTBEHHO IIOCJIe BHEMKM ofpasla M3 allapaTyps Ojis
M3MEPEHUS TENJIONPOBOIHOCTH;
w - BJIQXHOCTHL OOpasla MaTepuasa, $%$ IO Macce, olpenejieHHas
bi HEIOCPEeICTBEHHO Mepen 3arpys3koi ofpasua B annaparypy
OJIS M3MEPEHUS TEerJIONPOBOINHOCTHA;
w - BJI&XHOCTBL oOpaslia mMaTepmasa, $ IO Macce, OIpelejieHHas
el HENMOCPEeICTBEHHO IIOCJe BHEMKM ofpasla M3 allapaTyps Ojid

MSMEPEeHNA TEeIlJIOIIPOBOOHOCTNU.
E.3 NoagrotoBka o6pa3uoB Ans ucnbiTaHU1

Ecnn no3sonsiet ogHOpoaHOCTb MaTepuana (Mopbl, PaKOBUHbI UMM MHOPOAHbIE BKIOYEHWS HE JOIMKHbI
ObiTb G6onee 0,1 TonwmMHbl obpasua), obpasubl u3roTaBnmeatoT TonwmHom 20 - 30 mm. [Ona TpyaHo
YBIaXHsIEMbIX MaTepuarnoB (MaTepuarbl C 3aKpbITOW MESIKONMOPUCTON CTPYKTYPON, Hanpumep 3KCTPY3VMOHHBIN
MEHOMNONMCTUPON) AoNyckaeTcsl MPOBOAMTbL UCMbITaHWSA Ha obpasuax TonwmHom go 5 MM, cobnogas npyu aTom
Te xe TpeboBaHMA K OQHOPOLHOCTU CTPYKTYpbl MaTepuana. TonwuHy obpasua cneagyet namepsatb no FOCT
17177.

OTobpaHHble 00pa3ubl BbICYLUIMBAKOT [0 MOCTOSIHHOM Maccbl Mpu TemnepaTtype, Yyka3aHHOW B
HOPMaTUBHbIX AOKYMEHTax Ha AaHHbl matepwan, nubo B cootBetctBum FOCT 17177. Obpasey cumTaetcs
BbICYLLEHHbIM [0 MOCTOSIHHOM MaccChl, €CNN pacXOXAeHWUs Mexay pesynbTaTtamu OBYX nocrnenoBaTeflbHbIX
B3BewmBaHui He Oyayt npesbiwatb 0,5%; npu 3TOM Bpems CyWKM AOMKHO ObiTb He MeHee 0,5 4. [o
OKOHYaHMK CYLLKK onpedenstoT maccy (m_oi) n TensionpoBoAHOCTL (Nambaa_oi) kaxgoro obpasua.

E.4 YBnaxHeHue o6pa3LoB MaTepuana

Mpn Hanumumn aHanora no npunoxeHuto [1 NPUHUMAKOT 3HaYeHWe BIAXHOCTM NS YCNOBUMA
akcnnyaTauum A n b ncneitbiBaeMoro matepuana. lNpu otcytcTBum aHanora B cootBetcTBun ¢ TOCT 24816
OnpeaensioT 3Ha4YeHne copOLIMOHHON BNaXHOCTU UCTbITbIBAEMOro MaTepuana unu nsgenus npu 80 n 97%-How
OTHOCUTENBHOWN BNAXHOCTW BO3ayxa.

PaccuutbiBaloT ansa kaxgoro obpasua matepuana maccy, 40 KOTOPOW ero cnegyeT yBNnaXHUTb, YToObI
Nony4YnTb 3HAYEHUSA BNAXHOCTW, COOTBETCTBYOLLME YCIOBUAM aKcnnyaTaumm A unm b:

m =m (1 + 0,01 w ) . (E.1)
wi oi A,B

YBnaxHeHve NpousBOAAT Ha yCTaHOBKax, obecneumBalowmx MpuHyaMTenbHOe HacbiweHne obpasua
BOASHLIM MapoM UMM KanenbHO-BO34yLIOW cMecbi. He gonyckaetcs npou3BoauTb yBraXKHEHUEe KanenbHO-
BO34YLLUHOW CMECHIO TEMMOM30NSALMOHHBIX MaTepManoB Ha OCHOBE MUHEParibHOro BOMOKHa M CTEKIMOBOMOKHA.

YBnaxHeHve obpasua napom NpomnsBoAsT, He AOMNycKasi ero Harpeea 4O TemnepaTypbl, Bbille KOTOPOW
NPOUCXOAUT AecTpykumsa obpasua. NMap unu kanenbHO-BO3AyLLHAs CMEeCb OOSKHbI MPOHMU3bIBaTh (HE OMbIBaTb)
obpaseu,.

OpHVM 13 BapuaHTOB YBMaXHeHWs obpasuoB MOXeT OblTb €ro yBMaKHeHMe Ha OMMCaHHOW HWuXe
yctaHoBke. OGpaseL, NMoTHO ycTaHaBNMBAaKOT B MPSAMOYrofbHbIA KOpob Ha ceTky. Ha kopob ycTaHaBnuBaioT
KPbILLKY C NOACOEAMHEHHbBIM K HEl OTcacbiBaloLMM LUIaHroM nblniecoca. C NpoTUBOMONOXHOIO KoHUa kopoba B
Hero Heckonbko MUHYT (oT 2 go 10) nogatoT npu paboTalwLwem Mblfiecoce nap UNU KanenbHO-BO3AYLUHYH
cMecb. 3aTeM obpasel, oxnaxgalT Npu KOMHATHOWM TemnepaTtype v B3sewwwmBatoT. [Mpoueaypy HacblLeHUs
MOBTOPSAIOT A0 TeX Nop, NoBopayvmBas Kaxabl pa3 obpaseL Apyro NOBEPXHOCTbIO, NoKa He ByaeT AOCTUrHyTa
BecoBasi BnaxHocTb B uHTepBane mexay 0,7w_A,b un 1,3w_A,b. lNocne goctmxkeHna 3agaHHOW BRaXXHOCTU
obpasel, NMomeLwawT B repmMeTUYHbIN NakeT W yKnagbiBalT €ro ropyM3oHTarbHO Ha MIOCKYH MOBEPXHOCTb.
ExxeuacHo B TeuyeHne 4 4 obOpasey nepeBOpadvMBaloT, 3aTeM YCTaHaBMMBAKT BepTUKanbHO (Ha pebpo) u
BblAEPXMBAIOT 40 NPOBeAEeHWS UCTbITAHUIA Ha TENIONPOBOAHOCTD!

- HE MeHee 2 CyT - MaTepuvarbl Ha OCHOBE CTEKITOBOMOKHa U MUHEPAaribHOIo BOJTOKHA;

- He MeHee 14 cyT - MaTepuansl Ha OCHOBE NEeHOMNIacToB U NEeHOKaYy4yKOB.

E.5 OnpeneneHue TennonpoBOgHOCTH

OnpeaeneHne TennonpoBOAHOCTU CYXMX M BIaXHbIX MaTepuarioB criegyeT NpousBoanUTb TOMBKO Mpu
rOpM3oHTanNbHOM MonoxeHnn obpasua B npubopax, paboTawwmx MO CUMMETPUYHOM cxeme. PasHoCTb
TEMMepaTypbl NUUEBLIX FpaHel obpasua A0MmKHA M3MEepPATbCA HE MEeHee YeM YeTblpbMS MPOTUBOMOSIOXHO
COeAVHEHHbIMKN TepMonapamm (Mo ABa U3MEPUTENbHbBIX Cnas Ha Kaxaow cTopoHe obpasua). 34C Tepmonapbl
crneayeT U3MepsTb BOMbTMETPOM, obrajatolum 4yBCTBUTENBHOCTbIO He MeHee 1 MKB UM morpelsHocTbo
namepeHunss He b6onee 2% npu 30C 100 mkB. OTKNoHeHMe OT TemnepaTypbl TepmocTaTMpoBaHus obpasua



mMartepuana - He 6onee 0,1°C.

TennonpoBOAHOCTL BraxHbix o6pa3uyoB MaTepuana nambga fi onpegensawT npu rpagveHTe
TemnepaTypbl B o6pasue He 6Gonee 1 rpag/cm, 3a VCKMOYEHMEM 0OOpasuoB ToNWMHOM MeHee 20 mm, angd
KOTOPbIX JOMNyCKaeTcsa rpagueHT Temnepartypbl 4o 2 rpag/cm. [lo npoBedeHUs U3MEPEHNn NCNoSb3yeMbl ANs
onpegeneHnss TennonpoBOAHOCTU Npubop [omkeH ObiTb BbIBEAEH Ha 3adaHHbIi PEXMM UCTbITaHWA Mpu
3arpy)keHHOM B Hero obpasue maTepuana, aHanorMyHoro mccnegyemomy. BnaxHbii obpasel B3BelunBailoT
nepeg nomeLleHnem B Npubop 1 cpasy e nocne nposedeHns namepeHust. PakTnyeckyo BNaxXHOCTb obpasua,
% no macce, 40 UCNbITaHWsI onpeaenstoT no dopmyne

w = 100 (m -m )/m (E.2)
bi bi oi oi

W nocne ucnbiTaHui - No popmyne

w =100 (m - m )/m . (E.3)
ei ei oi oi

3HayeHne BNaxHoOCTw, npu KOTOpOVI Obina onpegeneHa tenyionpoBoAgHOCTb 06pa3u,a, BbIHUCIAKOT KakK
cpeaHee apwcbmemqem(oe 3Ha4YeHune 0 K nocne nposeaeHunA M3MepeHI/Il7IZ

w =20,5 (w +w ). (E.4)
fi bi el

Ona CcHWxeHWs noTepu BrarM B Mpouecce MW3MepeHMs TennornpoBOAHOCTM obpasel, OOrKeH
yCTaHaBnMBaTbCA B annapaTtypy 3akfloyeHHbiM B obevaiiky u3 matepuana C HW3KOW TensonpoBOAHOCTbLIO
(TekcTonuT, NONW3TMNEH, MONMWUMPOMUIIEH, OPFCTEKNO WM Apyrve aHanornyHble Mmatepwuansl). VamepeHus
CUMTalTCH yAOBNETBOPUTENBHBIMMW, ECNIN CHIDKEHME BNaXKHOCTN obpasua 3a Bpems U3MEPEHUIN He NPEBbICUIO
10%.

Mpn onpegeneHnnM TennonpoBOAHOCTM 0OpasuoB TONWMHOM MeHee 20 MM Ha MPOTUBOMOMOXHbIX
CTOpoHax obpasua no LEeHTPYy (Ha nepecevyeHnn guaroHanen) cnegyeTt yKpenuTb Tepmonapbl Ans M3mepeHus
nepenaga TemnepaTypbl Ha TepmOCTaTUpyeMbiX MOBEPXHOCTAX obpasua. Tepmonapbl AOMKHbl  ObiTb
BbIMOMHEHbl M3 3ManvpoBaHHbIX MPOBOAOB AuameTpom He 6Gonee 0,2 mm. O6pasey uMCnbITbIBAEMOrO
mMaTepuana C yKpenmneHHbIMW Ha HeM Tepmonapamu pasMellarT mexagy ABYMS NUCTaMu 3nacTUYHON Pe3unHb
TONWWHOM 1 MM WM OOMOMHAIOT C ABYX CTOPOH A0 Tpebyemow ANnsi KOHKPeTHoro npubopa TonwmHbl obpasua
CMosIMM MOPOIOHa.

E.6 O6paboTka pe3ynbTaToOB U3MepeHUn

PaccunTbiBaloT cpefHee apudMeTUYeckoe 3HauyeHue TennonpoBOAHOCTM o6pasuoB MaTepuana B
CYXOM COCTOSIHUM:

10 5
gJambma = 0,1 Cymma Jjambma wim jgambima = 0,2 Cymma Jjambioa .
om 1 oi om 1 oi

(E.D5)

Ons kaxxgoro obpasua BbIYMCAAIOT TENNONPOBOAHOCTL MPY 3HAYEHUW BRaXKHOCTW, COOTBETCTBYIOLLEN
ycrnosusim akcnnyaTtauuu A u b:

gamboa = Jjambna + (jambma - Jgambina ) W /W (E.06)
wi oi fi oi A,B fi

PaccuntbiBaloT cpegHee apudymeTMdecKkoe 3HaveHue TENnonpoBOAHOCTM ANA MATM U3MepeHun aAns
ycrnosuin akcnnyaTtauumn A u b:

5
Jambma = 0,2 Cymma jambma . (E.7)
\ 1 wi

OnpepnensatoT cpegHee KBagpaTUYHOE OTKITOHEHWE pe3yrnbTaToB MATU M3MEPEHUN TEMNITONPOBOAHOCTU
ansa ycnosum akcnnyatauum A n b:

5 2
S = 0,2236 xB.KkOpeHb (Cymma (jambma - Jjamboa ) ). (E.8)
1 wi w



PacueTHOe 3HaveHue TennonpoBOAHOCTU UCMbITLIBAEMOro MaTtepuana ang ycnosui akcnnyataumm A n
b BbluMCnAT No hopmyrne

Jgambna = k (k mambma + 2,571 S). (E.9)
AB t ¢ W

Mpumep pacueta

TpebyeTcsa onpeaenntb 3HavyeHuss nambaa_A,b nnuT TenNon3onsiLMOHHbIX Mapku -85 n3 cTeknsiHHoro
LUTANenbHOro BOJSIOKHA HA CUMHTETMYECKOM CBA3yloweM. [aHHbii BuO TEnfoU3ONSAUMOHHBIX U3denvi He
npveBeneH B npunoxeHuu [, ogHaKo MMeeT aHarnor - nnuty nnoTHocTbio 50 kr/m3. [NoaToMy 3a 3HayeHue
BnaxxHocTn w_A,b npnHumaem gaHHble apunoxenusa: w A=2% nw_b = 5%.

Ha ncnbiTaHnsa otobpaHbl 3 NATK NapTUiA KT NATb Nap obpasyos pasmepom 250 x 250 x 30 mm (NATb
obpasuoB Ona onpegeneHvsa nambga_A v natb obpasuoB Ans onpegeneHus nambga_b). Pesynbrathl
N3MepeHnii 1 pacyeToB NpeacTaeneHbl B Tabnuue E.1.

Ta6bnuua E.1



lokaszaTespb w A = 2% B = 5%
N 1 N 2 N 3 N 4 N 5 N 1 N 2 N 3 N 4 N 5
m oi 152,3 143,2 139,4 146,1 154,2 154,0 141,7 139,7 144,4 158,3
nambna oi 0,0336 0,0346 |0,0350 0,0338 |0,0329 |0,0326 |0,0337 0,0347 0,0340 |0,0326
Jambna_om 0,0338
m wi 155,3 146,1 142,2 149,0 157,3 161,7 148,8 146,7 151,6 166,2
m bi 155,7 145,9 142,7 149,9 157,4 161,4 149, 4 146,38 150, 6 167,8
m ei 155,5 145,8 142,5 149,8 157,1 160, 9 148, 6 146,14 150,0 167,0
w_bi 2,2 1,9 2,4 2,6 2,1 4,8 5,4 5,1 4,3 6,0
w el 2,1 1,8 2,2 2,5 1,9 4,5 4,9 4,8 3,9 5,5
w fi 2,15 1,85 2,30 2,55 2,00 4,65 5,15 4,95 4,10 5,75
namBna fi 0,0371 0,0385 |0,0393 0,0369 |0,0367 |0,0403 |0,0411 0,0429 0,0416 |0,0397
namBrna wi 0,0369 0,0388 |0,0387 0,0362 |0,0367 |0,0409 |0,0409 0,0430 0,0433 |0,0388
JamMbma_w 0,0375 0,0414
S 0,00054 0,00082




KoadppmumeHT k_c npuHnumaem pasHbiM 1,2, a k_t - paBHbIiMm 0,95
paccyuTbiBaeM ansi:

gmambma = 0,95 (1,2 x 0,0375 + 2,571 x 0,00054)

A

nambma = 0,95
B

(1,2 x 0,0414 + 2,571 x 0,00082)

. Toraa B cooTtBeTcTBUM C chopmynom (E.9)

0,0441;

0,0492.

MpunoxeHue XK
(pekomeHagyemoe)

PekomeHpgauum no Bbl60py Tennon3onAaunMoHHbIX MmaTepunanoB

MeToauka Bbl60pa Tenon3onAUMOHHbIX MaTepuanoB No ycnoBus

M 3KOHOMMYECKOMN uenecooGpasl-locm

X.1 Bbibop Tennons3onsauMoHHOro marepvana no YCroBUSM 3KOHOMMWYECKOM LernecoobpasHocTu crepyet
Npou3BOAUTb TOMbKO W3 MaTepuanoB, MNpegHasHayYeHHbIX AN OrpaK4alLUMX KOHCTPYKUMWA, yAOBETBOPSHOLLMX
TpeboBaHNAM 3KONOrM4eckon 1 noxapHon 6e3onacHOCTH, AECTPYKLUMOHHOWN CTONKOCTM.

XK.2 SkoHOMMYeckyto LenecoobpasHOCTb TeNno3almTbl cnegyeTt OueHBaTh MO BbINOMHEHUIO ABYX YCIOBUN.

MMepBoe ycrnoBme: YUCTbIN ONCKOHTUPOBAaHHbLIN OX04 OT NPUMEHEHWs BblIOpaHHOro Tennou3onsLMOHHOMO

mMmaTtepuana B OaHHON KOHCTPYKUUN OOIKEeH ObITb NONOXUTENbHbLIM

T -1
P = JenpTra L Cymma (1 + E) - JHesbrTa K >= 0,
m t=1
roe P — UMCTHM OUCKOHTMPOBAHHBIM IOXOZL (muTer
m pyB/M2;
HenpTa L - exXerojHoe COKpalleHMe 3SKCIUIyaTalLMOHHBIX U

CHUXEHMS TeIJIoNoTEePh
KOHCTPYyKUUM, Pyo/ (M2

yepes3 1 M2 HOBEPXH
X TOm) ;

OenbTa K - kanoMTajibHBIE BJIOXEHMS B TEIJIOMBO0JISLMOHHEL
IIOBEPXHOCTM OTpaxIawlel KOHCTPYyKLUMUM), P

E - HOpMa IMCKOHTa, BHOUpaeMas 3akKa3UMKOM
OaHHBEIX TpuHUMaeTcs paBHou 0,08 rom(-1));

T — HOPMATMBHBIM CPOK CJIYyXOB OT'paXJamlel KOH
Jer;

t - HOMep TeKyllero Iona.

BTopoe ycrnoBme: CpOK OKynmaemoCTW KanuTarbHbIX BIOXEHUN
KOHCTPYKUMM (C y4E€TOM OUCKOHTUPOBAHMSA NPUOLINKN) OOMKEH ObITb He
BKIaga.

XK.3 TepBoe ycnoBue 3KOHOMWMYECKOW LienecoobpasHoCT npu
OOIMKHO YOOBNETBOPATb HEPABEHCTBY

(X.1)
paJnbHBEM 2bbdexT),
3IepXeK 3a CUerT
OCTM oOTpaxiamlen
m cyom (Ha 1 M2
yB/M2;

(mpm oTCyTCTBUMU
4
CTPYKUMM 3OaHUSA,

B TEenmno3alinTHbIA CNon orpaxapatowen
bonblue cpoka OKynaeMocTu GaHKOBCKOro

Bbl60pe TENNON30NIAUMOHHOIo Martepmnana

c jambma <= 24 c¢ f f ansda D n/ (R R*), (X.2)
m m e (F) (x) 1d req o
roe c Jjambna - rnapameTp TEeNJION30JIALMOHHOT'O MaTepmana,
m m onpenesgolMii CTOMMOCTDb e OVHULIE TEepPMUUECKOT'O
CONPOTHUBJIEHUSA TEIJIOUM3OJIALUMOHHOTO CJIOS Ijiomanbio 1
M2, (py6/mM2)/ (M2 x °C/Bt);
C - CTOMMOCTBL TEIJIOM3OJIALUMOHHOTO MaTepuasa, pyo/mM3;
m
Jambna - KO3QPMLUMEHT TeNJIONPOBOOHOCTM TENJIOMU3OJIALMOHHOI'O
m MaTepuana, Br/ (M x °C);
C - TapudHadg CTOUMOCTb TEIJIOBOM DHEPIUU OT
e BHIOPAHHOT'O MCTOYHMKA TEeIJIOCHabOXeHUHd, py6/BrT x
gy
f - GOyHKLUMA BIMAHUA OTHOCUTEJIBHOM IJIoWanu opebpeHus
(F) OJIS TPEXCJIOMHHX OETOHHHIX KOHCTPYKLMM C pebpaMu U
TEeNJIOM30JIALMOHHEMM BKJIAOBIIAMM ;
f - QyHKUMSA BJIMAHMA TEIJIOTEXHUYUECKOM HeOOHOPOIHOCTM

MHOT'OCJIOMHOM KOHCTPYKLUWU;



anvba - kKoobOULUMEHT OVCKOHTUPOBAHUSA SKCIIJTYaTalMOHHBEIX

1 n3IepxXeK, JeT;
D - TO %xe, uTo M B bopmysne (1) HacTosmero Ceozna
d npaeuia, ‘C X CyT;
n - TO X%e, uTOo M B OGopmyJe (3) CHuIl 23-02;
R - HOpMUPpYyeMoe IpUBEIEHHOE COIPOTUBJIEHME
req Tenjonepenaude MHOT'OCJIOMHOM orpaxnamnuen
KOHCTPYKLUMUM, OoIpenejyiseMoe corjlacHo CHull 23-02,
M2 x °C/BT;
R* — COIPOTMBJIIEHME TeIJiolepelade TOM Xe& KOHCTPYKLUM
o Bes TenJoMsO0JIALUMOHHOTO cjod, M2 X °C/Br.

YucnenHble 3HaveHua f_(F), f_(r), aneda_1 onpegensatorca no popmynam:

-1
f = (1 -F /F) , (X.3)
(F) P
roe F /F - OTHOUIeHMe I[JjoWany, 3aHMMaeMoM pebpamu, K njomanmn
P IIOBEPXHOCTHM KOHCTPYyKUMM (6e3 yueTa OKOHHEIX IIPOEMOB) ;
f =r(R - R*)/ (R - rR¥*), (X.4)
(r) req o req o
roe R nu R* - Te xe, uTo M B bopmyne (X.2);
req o
r - TO %e, uro u popmysne (11);
=T
ansba = [1 - (1 + E) 1/E, (X.5)
1
roe E, T - To %e, urTo M B Gopmyme (X.1).

’K.4 BTtopoe ycrnoBue 3KOHOMWMYECKOMN LienecoobpasHoCTu npu Bbibope TEennomsonsuMoHHOro maTepuana
[OIMKHO YAOBNETBOPATL HEPABEHCTBY

c nambma <= 24 c¢ f f ansda D n/ (R R*), (X.6)

m m e (F) (r) 2 d req o
roe anbba - KoO3bduUMeHT, omnpenejyigeMbl IO dopmyJie

2
-(1 + 1/E)
anbba = [1 - (1 + E) 1/E, (X.7)
2

c , JjJgambpma , ¢ , £ , £ , - TO %€, uTO M B dopmyine X.2.
m m e (F) (r)
D, n, R , R*
d req o

XK.5 Bce TennovsonduuMoHHble MaTepuansl, yooBrneTBopsiowme AByM HepaBeHcTBam (XK.2) u (K.6),
obecneynBalOT 3KOHOMUYECKYIO Lienecoobpas3HOCTb MPUMEHEHUS B KadyecTBe Tenno3awmTtbl. [Mpyu aToM npuoputeT
cnepyeT oTAaBaTb MatepmanaM C HaMMeHbLUMM 3HaYeHneM ¢_m nambaa_m, kak obecrneyvmBaloLnM MakCMMaribHYH
BENUYMHY YNCTOrO ANCKOHTUPOBAHHOIO JOX0Aa B AaHHbIX YCIOBUSX.

XK.6 TennousonsuMoHHble MaTepuansl, YAOBMNETBOPSOLWME TONMbKO MEpPBOMY YycroBuio, obecneuvvBatoT
OTHOCUTESIbHYI0 9KOHOMUYECKYIO LieriecoobpasHoCTb. VX ncnonb3oBaHne pekoMeHAyeTCs TONbKO MO COrflacoBaHuIo C
3aKa34nKoOM.

XK.7 Vcnonb3oBaHne Ons TennosalimTbl 34aHUN TEnSOM30NSUMOHHBIX MaTepunasnos, He YAOBNETBOPAIOLLNX
YCIOBUSAM S3KOHOMUYECKON LienecoobpasHOCTH, He peKOMEHAYETCA.

Mpumep pacyeta

TpebyeTca OUEHUTb 3KOHOMMYECKYID LenecoobpasHOCTb WCMONb30oBaHWsA B T Yde crneaylowmx
TENNOU30NALUNOHHBIX MaTepuanos ANs TENNo3alnTbl KUPMUYHON CTEHbl XUNOro AOMa C KOHCTPYKTUBHBLIM CriOEM U3
CUMNNKATHOTO  YeTblpHaAUaTUNYCTOTHOMO  KMpNuM4a Ha LUEeMEeHTHO-Nec4aHoM pacTtBope C  KoadhpuuneHToM



TennonposoagHocTh nambaa_1 = 0,64 Bt/(M x °C) 1 HapyXHbIM O6NULOBOYHBIM CNOEM U3 KEPAMUYECKOrO MYCTOTHOrO
KMprv4ya Ha LieMEeHTHO-NeCcYaHoOM pacTBope C koadhdurLmMeHTOM TennonpoBogHocTn naméaa_2 = 0,58 B1/(m x °C):

- NNUT TENNOU3ONALUMOHHBIX M3 MUHEparnbHOW BaTbl Ha CUHTETMYeckoM cBsasytowem [1-75 (CanaBartckui
3aBog OAO "TepmocTtenc") ¢ koaddULMEHTOM TENNONPOBOAHOCTU Nambaa_m = 0,045 B1/(m x °C);

- T  neHononuctuponbHbix  MCB-C-50 (OO0 HMO "Monumep”, r.Yda) c koapduumeHTOM
TennonpoBogHocTh nambga_m = 0,041 Bt/(m x °C);

- MaTOB MPOLUMBHbIX M3 MuHepanbHon Batbl M-125 (CanaBatckum 3aBogq OAO "Tepmoctenc") c
koadhpmumeHToM TennonposogHocTM nambaa_m = 0,044 Bt/(m x °C);

- wnakomaToB 2M-100 (OAQO "Hedtexumctpon", r. Ypa) ¢ koadhpumumneHToM TennonpoBogHOCTM nambaa_m =
0,044 B1/(m x °C).

UcxoaHble gaHHbIe:

- TOMWMHA OCHOBHOIO KOHCTPYKTUBHOIO Crod cTeHbl genbta_1 = 0,38 m;

- TOMLUMHA HapY»XHOro o6nMLoBOYHOro crost gensta_2 = 0,12 m;

- KpenmneHue - rMbkue CBA3N U3 CTEKONNACTHKA;

- KO3 PULMEHT TennoTexHmnyeckon ogHopogHoctn r = 0,84;

- HOpMMpyeMoe 3HaYeHne Np1MBeaeHHOro ConpoTuBNenns Tennonepegadve R_req = 3,33 m2 x °C/BT;
- pavioH cTpouTenbcTea - . Ydpa, D_d = 5730°C x cyT;

- TapupHasa ctommMocTb Tennosow aHeprun ¢_e = 115 x 10(-6) py6/BT x y;

- HOPMaTMBHbIN CPOK CyX6bl KOHCTPYKUMK T = 50 nerT;

- HOpMa OUCKOHTA, BbiBbpaHHas 3akasuunkom, E = 0,1 rog(-1).

Mopspok pacuyeTta

1. CymmapHoe conpoTuBneHne Tennonepenadye CteHbl 6e3 Tennons3onsiLMOHHOrO Criost

R*o= R si+ gpgenbTal /nmambmal + gpessTa? /nambmal2+ R ose= 0,114 + 0,38/0,04 +
0,12/0,58 + 0,043 = 0,958 M2 x °C/BT.



2. 3HayeHve QYHKUMA BNUAHUS BHYTPEHHEro opebpeHuss un TennoTexXHU4ecKoW OOHOPOAHOCTU
KOHCTPYKLMMK

-1
f =(1-F/F) =1,0;
(F) P
f =0,84 (3,33 - 0,958)/(3,33 - 0,84 x 0,958)= 0,789.
(r)
3. 3HaueHns KoadhPULMEHTOB ANCKOHTUPOBAHNSI
-50
ansba = [1 - (1 + 0,1) 1/0,1 = 9,9 mer;
1
-(1 +1/0,1)
ameda = [1 - (1 + 0,1) 1/0,1 = 6,5 mner.

2

4. OnpefeneHune ycnoBui akKOHOMMYECKo LienecoobpasHocTy no chopmynam (K.2) - (K.6):
- ANS NepBoro ycrnoeus




-6
c ;mambma <= (24 x 115 x 10 x 1,0 x 0,789 x 9,9 x 5730 x 1)/(3,33 x 0,958) = 38,7 (py6/mM2)/ (M2 x °C/BT);
m m



- ANsi BTOPOro YCroBUS



-6
c ;mambma <= (24 x 115 x 10 x 1,0 x 0,789 x 6,5 x 5730 x 1)/(3,33 x 0,958) = 25,4 (py6/mM2)/ (M2 x °C/BT).
m m



5. 3HayeHua napameTpa c_m nambga_m Ans 3a4aHHbIX TEMNOU3OMSUUOHHBLIX MaTepuarnoB MPUHSTBHI NO
JaHHbIM NpeanpuUATUn-NPon3BoaANTENEN:

- NNUTbI TENNTOU3ONSALUMOHHBIE U3 MMHEpanbHOW BaTbl Ha CUHTETMYeckoM cBsAsytowem [1-75 (CanaBaTtckui
3aBog OAO "TepmocrTenc"):

c jmambma = 20,3 (py6/m2)/ (M2 x °C/BT);
m m

- Tl NneHononuctTuporbHble MNCB-C-50 (OO0 HIMO "Tonumep”, 1. Yda):

c jmambma = 43,1 (py6/m2)/ (M2 x °C/BT);
m m

- MaTbl NPOLUMBHbIE N3 MUHepanbHon BaTbl M-125 (CanaBatckuii 3aBog OAO "TepmocTenc"):

c jmambma = 31,7 (py6/m2)/ (M2 x °C/BT);
m m

- wnakomMaTel 2M-100 (OAO "Hedtexmmctpon”, r. Yda):

c nambma = 28,2 (py6/M2)/ (M2 x °C/BT).
m m

6. TennonsonsaunoHHbIM MaTepuanom, YAOBMETBOPSOLLMM TpeboBaHMsM 3KOHOMMUYECKoM
uenecoobpasHoCcTK, B [AaHHOM Cryvyae SBMSIOTCA MAWTbl  TENNOU30NSUMOHHbIE M3 MWUHeparbHOW BaTbl Ha
cnHTeTU4eckoM casidytowem [1-75 Canaeatckoro 3aBoga OAO "Tepmoctenc”, nmetowme ¢ m nambga m < 254
(py6/m2)/(m2 x °C/BT).

MpunoxeHune U
(pekomeHpgyemoe)

Mpumepbl pacyeTa ypoBHSA TENSIOBOW 3aliUThbI

1.1 PacuyeT ypoBHSA TeNnoBoOM 3aWUTbl MO HOPMUPYEMYMY YAeNbLHOMY pacxoAy TeNnSIOBOW 3Heprum Ha
oTonneHue 3aaHus

Tpe6yeTCH onpenenntb ypoBeéHb  Tenno3awuTbl 12-3TaXHOro  XKUNoro OBYXCEKUMOHHOro  3aaHus,
HaMe4eHHOro K CTpouUTenbCTBY B CaHKT-I'IeTepGypre. ypOBeHb Tennos3awunTtbl onpegendeTtcd rno KOMMNJIEKCHOMY
noKasaTtesilo HOpMupyemoro yaernbHOro pacxona TENNoBown QHEPrmmn Ha otTonnieHne 3gaHun4.

UcxoaHble paHHbIe

[BeHaguaTMaTaXKHOE OBYXCEKLMOHHOE XMMoe 34aHne COCTOUT U3 OAHOM TOPLIEBOM CEKUUN U OOHOW YriOBON
TopueBon cekumun. ObLiee KONMMYeCcTBO KBapTup - 77 (2-n - 12-n ataxwu), 1-1 atax - oducHele nomeweHums. Kapkac,
BKITHOYas MEPEKpbITUS, - U3 MOHOMUTHOrO Xene3obetoHa. CTeHbl - camoHecywmne ¢ 3PPEKTUBHBIM YTENNNTENEM,
OKHa C TPEXCIOVHbIM OCTEKIEHNEM B AEpPEeBsiHHbIX pa3feribHO-CnapeHHbIX nepenneTax. [okpblTue - coBMeLleHHoe
Xene3obeToHHOe C apdeKTUBHBIM yTennutenem. LIoKONbHbIN 3Tax - oTannMBaeMbil C pas3MeLleHneM OUCHbBIX U
aOMUHUCTPATUBHBLIX MOMELLUEHUA, MOfbl MO TPYHTY. 30aHWe NOOKMIYEHO K  LIEHTPanv30BaHHOW cuUcTeMe
TennocHabxeHwusl.

CornacHo CHwIM 23-01 knumaTtnyeckme napameTpbl CaHkT-MeTepbypra crnegyroLme:

- pacuyeTHas TemnepaTtypa HapyXHoro Bo3gyxa t_ext, onpegensemas no temnepartype Havbonee xonogHon
nsaATuaHeBkn obecneyeHHocTbo 0,92, paBHa MuHyc 26°C;

- MPOAOSIPKUTENBHOCTb OTOMUTESIBHOMO Nepruoaa co cpeaHen CyTOYHOW TeMnepaTypor Hapy>KHOro Bosayxa <=
8°C paBHa z_ht = 220 cyr;

- CpeaHsas TemnepaTypa Hapy>KHOro Bo3gyxa 3a otonutensHbin nepuog t_ht = muHyc 1,8°C.

CornacHo NOCT 30494 n CanllvH 2.1.2.1002 onTumanbHas pac4yeTHas TemnepaTtypa BHYTPEHHEro Bo3gyxa
xwnoro 3ganus t_int = 20°C. CornacHo CHwul 23-02 pacyeTHas OTHOCUMTENbHAsi BNAXXHOCTb BHYTPEHHEro Bo3ayxa 13
YCINOBMS HEBbINAAEHMS KOHAEeHCaTa Ha BHYTPEHHMX MOBEPXHOCTSIX HapYKHbIX orpaxgeHun pasHa du_int = 55%.

Bbluncnsiem rpagyco-cyTku oTonuTenbLHOro nepuoaa cornacHo dopmyrne (1) D d = (tint-t ht) z ht = (20
+1,8) x 220 = 4796°C x cyT.

Mopspok pacuyeTta



Pacuet nnowagen n o6bemoB 06 bEMHO-NNAHMPOBOYHOIO PELUEHNS 34aHWUSI BbINOMHSAOT B COOTBETCTBUN C
5.4 no pabounm uyepTexam apXUTEKTYPHO-CTPOUTENBHOM 4YacTu npoekta. B pesynbTate nonydeHbl cnegywouime
OCHOBHble 06bEeMbI U MoLWaau:

- oTanaiMBaeMbin o6bemM V_h = 22956 m3;

- oTannMBaemas nnowiaab (4N Xunbix 3gaHuni - obwas nnowagb kBaptnup) A_h = 7557 m2;

- nowanb Xunbix nomeweHun A | = 4258 m2;

- obwas nnowaab Hapy>KHbIX OrpaxaatoLLmnx KOHCTPYKUMIN 3aaHnsa A(sum)_e = 6472 M2, B TOM 4ncne:

cteH A_w = 4508 m2;

OKOH 1 BankoHHbIX aBepert A_F =779 m2;

COBMeELLEHHOro nokpbltnst A_c = 592,5 m2;

nepekpbITU nog apkepamm A_f1 = 13 m2;

nonoB no rpyHTy A f=579,5 m2.

PaccumTbiBaloT OTHOLWEHME nnowagnm OKOH WM OanKoHHbIX OBEper K Niowagn CTeH, BKMYasi OKHa W
OankoHHble aBepu f = A F/(A W + A _F) = 779/(4508 + 779) = 0,15, uTo Hmxe TpebyemMoro OTHOLUEHUs, KOTOpoe
cornacHo CHull 23-02 gorkHo 6bITb He 6onee 0,18.

PaccunTbiBaloT nokasatens komnakTHOcTu 3paHusa k(des) e = A(sum)_e/V_h = 6475/22956 = 0,28, yT0
HWXEe HOPMUPYEMOro 3HadeHusi, koTopoe cornacHo CHwull 23-02 gna 12-staxHbix 3gaHun coctaenseT 0,29, nu,
cnepoBaTernbHO, yAOBNETBOPSET TPeOOBaHUSM HOPM.

Hopmupyemble TennosalMTHble XapaKTepUCTUKU HapPYXHbIX OrpaXaeHur npeaBapuTensHO OnpeaensitoTcs
cornacHo pasgeny 5 CHull 23-02 B 3aBUCMMOCTM OT rpagyco-CyTOK parnoHa cTpoutenbcTtea. [Anga CaHkr-lNeTepbypra
(D_d = 4796°C x cyT) HopMmupyemoe COMpOTMBIEHWE Tennonepedaye HapyxHbix cTeH R(req) w = 3,08; OKOH K
©ankoHHbIx aBepen R(req) F = 0,51; coBmeLueHHoro nokpeltusa R(req)_c = 4,6; nepekpbiTuii nog apkepamu R(req) f1
= 4,6; nonos no rpyHTy (B oTannueaemom nogparne) R(req)_f = 4,06 m2 x °C/BT.

TpebyeMbi BO3a4yx000MeH onpenenseTca ANns Xunbix 34aHUA UCXOAA U3 HOPMbI, YCTaHOBMEHHOW COrfacHo
CHwuI 23-02, 3 m3/4 ygpansiemoro Bo3ayxa Ha 1 M2 Xunblx NOMeLLEHUIA.

Hopmupyemoe 3HayeHue ygenbHOro pacxoda TEMMOBOW 3HEpPrMuM Ha OTOMSIEHME 34aHUsA OnpedensoT Mo
Tabnuue 9 CHuIM 23-02. Onsa 12-3TaxHbIX XUIbIX 30aHUA 3Ta BenmymnHa paBHa q(req)_h = 70 kIx/(mM2 x °C x cyT).

BbinonHaT pacyeT yaenbHON NoTpebHOCTM B TENSIOBON 3HEPrMM Ha oTonneHue 3ganus q(des) h, kx/(M2 x
°C x cyr), cornacHo npunoxeHuto I CHull 23-02 n metoguke npunoxenusa WU.2. MNockonbky B 30aHWM NPUMEHEHBI
OKHa C TPEXCIOMHbLIM OCTEKINEeHMeM B AepeBsHHbIX pasfernbHO-CnapeHHbIX nepensneTtax, To B pacyeT BeegeHo R(r)_F
= 0,55 m2 x °C/ BT. B pesynbTtate pacueTta q(des)_h = 67,45 k[x/(M2 x °C x cyT) npu Hopme q(req)_h = 70 k[Ix/(m2 x
°C x cyT).

U.2 MeToauka pacyeTa TenNIoTeXHN4YeCKUX U IHepreTu4yeCKnx napameTpoB 34aHnNA U 3anojfiHeHue (*)OprI
dHepreTu4eCcKoro nacnopTra

N.2.1 Tepen 3anonHeHnem OpPMbl SHEpPreTMYecKoro nacrnoprta crnegyet MpPUMBECTU KpaTKoe onucaHue
npoekTta 3gaHus. NMpyn 3TOM yKasblBalOTCA 3TaXHOCTb 34aHWs, KONMUYECTBO U TUMbl CEKUUWA, KONUYECTBO KBapTUP U
MEeCTO cTpouTenbcTBa. [1pnBOAMTCA XapakTepUCTUKa HapPYXHbIX orpaxaatownx KOHCTPYKLUMIN: CTEH, OKOH, MOKPbITUS
unu 4depgaka, nogsana, noanosbs, a NpuM OTCYTCTBUM MPOCTPAHCTBA NOA NEpPBbIM 3TaXXOM - MOMOB MO TPYHTY.
Yka3blBaeTCAa UCTOYHMK TEnnOCHabXeHUs 30aHWs M XapakTep pa3Bogky TpybonpoBOOOB OTOMSEHUS UM rOpsivero
BOAOCHabXeHus.

MeToauka pacdeTa napameTpoB NpUBeAeHa Ha NpUMepe XUNoro 34aHus, onucaHHoro B pasgene 18.

1.2.2 B pasgene "O6Lwwas nHdopmauums o npoekTe" npusogutca crneayowas nHpopmauus:

aZpec 34aHus - permoH PP, ropog unu HaceneHHbI NyHKT, Ha3BaHWE YL bl U HOMEP 30aHUS;

TUN 340aHUA - B COOTBETCTBUM C pasgenom 17;

pa3paboTynk NpoekTa - Ha3BaHUE royIOBHOWN MPOEKTHOW OpraHM3auny;

agpec v TenedoH paspaboTynka - NOYTOBLIV agpec, HoMep TenedoHa 1 dakca AUpeKkunw;

Wwndp NpoekTa - HOMep MpoeKkTa MOBTOPHOr0 NPUMEHEHUs UNU UHAMBUAYaNbHOrO MPOEKTa, MPUCBOEHHbIN
NPOEKTHOW OpraHn3aumen.

N.2.3 B pasgene "PacueTHble ycrnoBus" NpuMBOAATCS KNMMaTUYecKue AaHHble ANd ropoga WNuM nyHKTa
CTPOMTENbCTBA 3[4aHMS U MPUHSTbIE TEMMNepaTypbl NOMELLEHU (30eCb U Janee Hymepauus npuMBefeHa COornacHo
pasgeny 18):

1. PacueTHaga TemnepaTypa BHyTpeHHero Bo3ayxa t_int npuHumaeTtca no tabnuue 1. [1nsa xunoro 3gaHus B
r. Teepu t_int = 20°C.

2. PacueTHasa Temnepartypa HapyxHoro Bosfayxa t ext. MNpuHuMaeTcs 3HadyeHMe TemnepaTypbl HapYXHOro
BO3ayxa Hambornee xonoaHon nAaTuaHeBku obecneveHHocTbio 0,92 cormacHo CHwlM 23-01. Ongs r. Teepu t_ext = -
29°C.

3. PacueTtHasa Temnepatypa Tennoro udeppaka t(c) int. MNMpuHumaeTcsa pasHon 14°C, mncxoga w3 pacyerta
TennoBoro 6GanaHca CUCTEMbI, BKOYAKOLWEN TemJbIW_4Yepdak U HWXKE pPacrnosioKEHHbIe Xunble nomelleHus. B
[aHHOM MpoeKkTe Tennbln Yepaak OTCYTCTBYET.

4. Pac4yeTHas Temnepartypa Texnoanonbs (TexHwyeckoro nogsana) t(int)_f. Mpu Hanvunm B nogsane Tpy6
CUCTEM OTOMMEHUS 1 FOpAYero BOOOCHabXeHUs 3Ta TeMmnepaTtypa NpMHUMaeTcs paBHOW He MmeHee nntoc 2°C, ncxoas
n3 pacyeTa TennonocTynneHNn OT MHXEHEPHbIX CUCTEM U BbILLEPAaCMONOXEHHbIX XUNbIX nomelweHnin. B gaHHoM
npoekTe noasan HeoTannMeaeMblu.

5. MNpopomkMTeNbHOCTL oToNUTENbHOrO Nnepunoga z_ht. NpuHnmaetca cornacHo CHul 23-01. Onsa r. Teepu
z_ht=218 cyrt.




6. CpegHsasa TemnepaTypa Hapy)kHOro Bo3gyxa 3a otonuTenbHbii nepuog, t_ht. NMpuHnmaeTtca cornacHo CHull
23-01. Onsr. Teepu t_ht =-3,0°C.

7. [pagyco-cyTku otonutenbHoro nepuoga D d Beluucnsiotcs no dopmyne (1). Ans r. Teepu D_d =
5014°C x cyr.

N.2.4 B pasgene "®yHKUMOHaNbHOE Ha3HaYeHWe, TUM U KOHCTPYKTMBHOE pelueHue 34aHusa" npuBoaaTcs
OaHHble, XapakTepuayloLine 3gaHuve.

8 - 11. Bce xapaKkTepucTukn No 3TUM NyHKTaM NPUHUMAIOTCSA MO NPOEKTY 3A4aHUS.

N.25 B pasgene "O6GbeMHO-NNMaHUMPOBOYHbIE NapameTpbl 34aHMA" BbIYMCNSAKOT B COOTBETCTBMM C
TpeboBaHvaMM nogpasgena 5.4 nnowagHble U OObEMHblE XapakTepUCTUKM U 06 bEeMHO-NMIIaHNPOBOYHEIE
nokasartenu:

12. O6was nnowaab HapyXHbIX OrpaxaarloLlimx KOHCTPYKUMW 3aaHus A(sum)_e. YcTaHaBnvBaeTcsd no
BHYTPEHHMM pa3mMepam "B CBeTy" (pacCTOfHMS MeXAy BHYTPEHHMMMW MOBEPXHOCTAMW HapYXHbIX OrpaxgaroLmnx
KOHCTPYKUMIA, NPOTUBOCTOALLMX APYT OPYTY).

lMnowaab CTeH, BKIHOYAKOLWMX OKHA, OankoHHble M BXOOHbIE ABEpU B 3OaHue, Butpaxu, A w + F + ed, M2,
onpegensieTcs no gopmyne

A =p H + A, (Mn.1)
w + F + ed st h S
Tme p - IJMHA [eprMeTpa BHYTPEHHElN [IOBEPXHOCTM HAPYXHHX CTEH 2Taxa,
st M;
H - BHICOTA OTallNIMBAEeMOT'O oObeMa 3OaHus, M;
h
A - IONOJIHMTEeJIbHAfd IJIoMlanb HAPYXHEIX CTEeH  (JIECTHUYHHX KJIETOK,
S IMOTOBHIX WAaxXT), BHXOIAWMX 3a IIpenesitl OCHOBHOTO bacanma (Bouue
YPOBHS IOTOJIKA IIOCJIEOHETO B2Taxa M HMWXe YPOBHS IIOojla IIePBOTO
3Taxa), M2. B manHoM npuMepe A s = 0.
A = 160,6 x 24 = 3855 m2.

W+ F + ed
Mnowanb HapyXHbIX cTeH A_w, M2, onpeaenseTcsa no gopmyne

A =2 - A, (n.2)
w w + F + ed F

roe A - mJjomanb OKOH, OIpenesyisgeTCcsa KaK CyMMma Jomalely BCexX OKOHHBIX
F IpoOeMOB.

[na paccmaTtpuBaemoro 3gaHmst A_F = 694 m2. M3 HMX nnowagb OKOHHbIX MPOEMOB B NIECTHUYHO-NTUTOBOM
y3ne A_FA =70 m2.

Torga A_w = 3855 - 694 = 3161 M2 (B TOM uncrie NpoJosibHbIX CTeH - 2581 M2, TopueBbIX cTeH - 580 M2).
Mnowanb nokpbiTns A_c, M2, 1 Nnowanb nepekpbiTna Hag nogeanom A_f, M2, paBHbl nnowaamn ataxa A_st

A=A=A =770 M2.
c f st

O6Lasn nnowaab HapyXHbIX OrpaXKAARLLMX KOHCTPYKLUMA A(sum)_e onpegenseTtcs no gopmyne

A = A + A + A = 3855 + 770 + 770 = 5395 mMm2. (n.3)
e w + F + ed c £

13-16. MNMnowagb oTannMBaeMblx NoMeLLeHNn A _h n nnowanb Xunbix_nomeweHun A | onpegensatorca no
NPOEKTY U PaBHbI:

A = 5256 m2; A = 3416 m2.
h 1

17. OtannuBaeMbIn 00bLeM 3aaHua V_h, M3, BbluMCNsSeTCA Kak npou3BedeHe nnowaan ataxa A_st, m2,
(nnowagmn, orpaHNMYeHHOW BHYTPEHHUMM MOBEPXHOCTAMW HAPYXHbIX CTEH) Ha BbicoTy H_h, m, atoro obbema,
npeacTaBnawLLyo cobon paccTosiHMe OT nosia NepBoOro 3Taxka A0 NOToJIKa NOCrNeaHEero aTaxa.

V=A H =770 x 24 = 18480 mMm3. (n.4)
h st h

18-19. lNokazaTtenun 06 bEMHO-NNAHNPOBOYHOIO PELLEHMS 30aHNs onpenensaTcsa no dopmMynam:
- K0a(hMLMEHT OCTEKNEHHOCTM hacafoB 3aaHus f



req
f =2 /A = 694/3855 = 0,18 <= f = 0,18; (n.5)
F W+ F + ed

- nokKasartenb KOMNakTHOCTU 3gaHua k(des) e

des sum req -1
k = A /V = 5395/18480 = 0,29 < k = 0,32 m . (1.6)
e e h e

N.2.6 Pasgen "OHepreTudeckue nokasaTenu" BKOYaAET TENNOTEXHUYECKME W  TEMMO3HEpPreTMyeckne
nokasartenu.

TennoTrexHn4Yeckue nokasarenm

20. CornacHo CHwuI 23-02 npuBeaeHHOe conpoTmBreHne Tennonepeaaye HapyxxHbix orpaxageHun R(r)_0, m2
x °C/BT, [OMKHO NPUHUMATBCS HE HWXEe HOPMUPYEeMbIX 3HayeHu R _req, KOTOpble yCTaHaBNMBAKTCA MO HOpMaMm
Tabnuubl 4 atoro CHull B 3aBUCUMOCTM OT rpagyco-CyTok otonuTenbHoro nepuoga. [na D d = 5014 °C x cyt
HOpPMMpYyeMOe COMpOTUBIIEHNE Tennonepeaadye paBHo ans:

- cteH R(req)_w = 3,16 m2 x °C/BT;

- OKOH 1 GankoHHbIx ABepen R(req)_F = 0,526 m2 x °C/BT;

- nokpbITa R(req)_c = 4,71 m2 x °C/BT;

- nepekpbITMI NepBoro ataxa R(req)_f = 4,16 m2 x °C/BT.

CornacHo CHwuI1 23-02 B cnydae yaosnetBopeHusa TpeboBaHus g(des) h <= q(req)_h no ygensHomy pacxogy
TENMOBOW 3HEPrMM Ha OTOMMEHWe 34aHus NpUBELEHHOE COMpOoTMBNEHWE Tennonepedade R _req gns oTgenbHbIX
3NIEMEHTOB HapYXHbIX OrpaXXgeHWin MOXeT NPUHMMAaTBLCS HUWXKE HOpMUpyeMblx 3HaveHuin. B paccmatpuBaemom
cny4vae gnsa cteH 3gaHua npuHanu R(req) w = 2,65 M2 x °C/BT, 4TO HKE HOPMUPYEMOTO 3HAYEHMS, AN NOKPbITUS -
R(req)_c = 4,71 M2 x °C/BT, 4na nepekpbiTva nepsoro ataxa - R(req)_f =4,16 m2 x °C/Br.

[MpoBEPSAOT NPUHATYIO BEMNYUHY ANS CTEH HA OrpaHUYeHne no TemnepaTtypHoOMy nepenaay, NOACTaBMss ee B
dopmyny (4) CHull 23-02: gna creH Henbta t_ 0o = 2,12°C, 4yto MeHbwe 4°C wn, crnegoBaTenbHO, NO 3TOMY
nokasaTento ygosrneTeBopsieT Hopmam CHull 23-02.

[nsi 3anofHeHWsl OKOHHbIX M OankoHHbIX MPOEMOB MPUHSNM OKHA W OankoHHble ABEepyM C TPOWHbLIM
OCTEeKIeHneM B AepeBsHHbIX pasfaensHo-cnapeHHbix nepennetax R(r)_f = 0,55 M2 x °C/BT, 4TO BbiLLle HOPMUPYEMOIO
3Ha4eHus.

21. lMpuBeaeHHbIN KO3DULUMEHT Tennonepenadn s3ganus K(tr)_m, Bt/(M2 x °C), onpegenseTcsa cornacHo
dopmyne (I.5) npunoxexusa I CHull 23-02

tr
K = (3161/2,65 + 694/0,55 + 770/4,71 +

+ 770/4,16) /5395 = 0,519 Br/ (M2 x °C).

22. KpaTHOCTb BO34yXOOOMEHa >XMIOro 34aHus 3a OTOMUTENbHbIM Nepuod n_a, 1/4, paccuuTbiBaeTcs Mo
dopmyne (I.8) CHull 23-02. MNMpu 3TOM KONUYECTBO MPUTOYHOrO BO3AyXa B XWMble NOMeELLEeHUs onpeaenseTcs u3
pacyeTa 3acefnieHHoCTU kBapTupbl 20 M2 oOLlen nnowaam Ha O4HOro YeroBeka U MEHEE U YCIOBHO MpuHMMaeTcs 3
M3/4 Ha 1 M2 nnowaamn Xunblx KOMHaT, T.e. paBHbiM 3A _|. Tak Kak ecTeCTBEHHasi BEHTUNSUMS B 34aHuM paboTaet
KpYyrnocyTo4yHo, To n_v = n_inf = 168. KpaTHOCTb BO34yx000OMeHa B XXWIbIX MOMELLEHUAX 30aHNA paBHa

1 -1
n = 3A /(Bera V ) = 3 x 3416/(0,85 x 18480) = 0,652 u ,
a 1 v h
roe bera - KO20IULUMEHT, YUMTHBAOIMIA IIOJIIO BHYTPEHHUX OoTrpaxIammx
v KOHCTPYKLUMM B OTalJMBaeMoM oObeMe 3IOaHud, IPMHVMAa MBIV
paBuemM 0, 85;
\Y - oTamnnMBaeMsli obmeM smaHmug, M3.

K aTomy BOo3agyxoobmeHy cnefyet AobaBuTb 06beM MHDUNBTPYOLLErocs BO3ayxa Yepes3 OkHa U BankoHHble
OBepU NECTHUYHOW KNETKU, NMUATOBLIX XOMMOB HAPYXHbIX NOXapHbIX nepexodos. BosayxonpoHMLaemMocTb OKOH U
BankoHHbIX ABEpen HapyXHbIX NepexodoB criegyeT NpUHUMaTh U3 cepTudukaTa UCNbITaHUA U Npu oTCyTCTBUK - 2,1
Kr/(M2 X 4), BXOAHbIX ABepen B 3gaHue - 7 kr/(M2 x 4) (tabn. 11 CHulM 23-02). KonnyecTBo MHMUNbTpYOLWerocs
Bo3ayxa G_inf, mocTynatowero B NeCTHUYHbIE KIETKU, onpefenseTcsa cornacHo .5 CHull 23-02.

F 2/3 2/3
G = (A /R ) (OembTa P /10) = 70 (41,5/10) /



inf F a F
/0,47 = 386 xr/u;
ht

po = 353/[273 + 0,5 (20 + 28)] = 1,31 xr/mM3.
a

KpaTHocTb BO34yx00GMeHa 3a c4eT MHMUIbTPYIOLWErocs BO3AyXa B NIECTHUYHO-NIMGTOBOM y3re paBHa

el ht -1
n = (G k/po )/ (6era V ) = (386 x 1/1,31)/(0,85 x 18480) = 0,019 u.
a inf a v h

M obwas KPaTHOCTb Bosp,yx006meHa B XWUJIiOM 30aHNnN paBHa CyMMe 3TUX KpaTHOCTeVI

1 el -1
n=n+n = 0,652+ 0,019 =0,671 u
a a a

23. YcnoeHbi koadhduumeHT Tennonepedayun 3ganuns K(inf)_m, B1/(m2 x °C), onpegensietca no copmyne
(r.6) npunoxenns I CHull 23-02



inf
K =0,28 x1x 0,671 x 0,85 x 18480 x 1,31 x 0,8/5395 = 0,573 Bt/ (M2 x °C).
m



24. 06w koadduumeHT Tennonepenayum sgaHua K _m, Bt/(M2 x °C), onpegensetca no dopmyne
(r.4) npynoxenus I CHul 23-02

K =0,519 + 0,573 = 1,092 Br/ (M2 x °C).
m

TennoaHepreTquCKMe nokKasarenum

25. O6Lme TennonoTepu Yepes HapyXHYHO orpaxaaroLLyto 060Mo4uKy 30aHNs 3a OTONUTENbHbIN Nepuos
Q_h, MOx, onpegenstotca no opmyne (I.3) npunoxenna I CHull 23-02

0 =0,0864 x 1,092 x 5014 x 5395 = 2552185 MIx.
h

26. YpenbHble 6blToBble TennosblgeneHus q_int, BT/M2, cnepyeT ycTaHaBnuBaTb ucCxogd U3
pac4yeTHOro yaenbHOro anekTpo- n razonotpebnexns 3gaHua (no .6 CHul 23-02), Ho He meHee 10 BT1/m2. B
Halwlem cny4dae npuHato 14,5 Bt/m2.

27. bbITOBbIE TEMMOMNOCTYNMEHMSA B 34aHMe 3a oTonuTenbHbIi nepuog Q_int, MIOx, onpegenstoTca no
dopmyne (I'.10) npunoxenusa I CHull 23-02

0 = 00,0864 x 14,5 x 218 x 3416 = 932945 MIx.
int

28. TennonocTynneHus B 34aHMe OT COJSIHEYHOW paguauum 3a oTonuTenbHbI nepuog Q_s, MIOx,
onpegenstoTca no dopmyne (IM.11) npunoxenuna I CHul 23-02. [laHHbIe 0 KONIMYECTBE CYMMapHOW CONTHEYHOM
paguauun (NPSMOW, PacCesHHONW M OTPaXEHHOW) Ha BepTUKamnbHble MOBEPXHOCTU NpU OEWCTBUTENbHbIX
ycroBusix o6navyHOCTVM 3a OTOMUTENbHLIA MEPUOA BbIMMCASAKT cornacHo npunoxenuw B. Ons r. Teepwu
CpeOHsia BenuuMHa CYMMAapHOMW COJIHEYHOW paauauun npu AeWCTBUTENbHbIX YCIOBMAX OOMayHOCTM Ha
BepTuKanbHble noBepxHoctn CB/C3 opueHtaumm | = 716 MOx/M2, Ha noBepxHocTn HOB/KO3 opueHTauun | =
1224 M[ODx/m2. Nnowann cBeToNpoeMOB COOTBETCTBEH HO OpueHTauun - no 347 m2.

Q =20,5x 0,76 x (716 x 347 + 1224 x 347) = 255861 MIx.
S

29. Pacxof TennoBOW 3HEprum Ha OTONMeHue 3daHus 3a oTonuTenbHbin nepuon Q(y)_h, MIOx,
onpegensetca no dopmyne (I.2) npunoxenuna I CHwull 23-02

Yy
Q = [2552185 - (932945 + 255861) 0,8 x 0,85] x 1,13 = 1970491 MIx.
h

30. Pac4yeTHbIN yaenbHbIM pacxon TENNOBOW 3HEPrMu Ha oTtonseHue 3aaHus q(des)_h, kx/(M2 x
°C x cyT), onpegensetcs no dopmyrne (I.1) npunoxexus I CHul 23-02

des 3
q = 1970491 x 10 /(5256 x 5014) = 74,77 xIx/ (M2 x °C x cyT).
h

31. Hopmupyembin yaenbHbIN pacxod TennoBoW dHeprun Ha otonnexue 3ganusa q(req)_h, kx/ (M2 x
°C x cyT), npuHMMaeTcsa B cooTBeTcTBuM ¢ Tabnuuen 9 CHull 23-02 paBHbiM 76 kx/(M2 x °C x cyT). [NpoekT
3gaHua  cooTBeTcTByeT TpeboaHuam CHull 23-02 npu cnegylowmx COMpPOTUBMEHUAX Tennonepegaye
HapPY>XHbIX OrpaXk4atoLL X KOHCTPYKLWNA:

cteH - R(req)_w = 2,65 m2 x °C/BT;

OKOH 1 B6ankoHHbIX aBepen - R(req)_F = 0,55 m2 x °C/Br;

nokpbITU - R(req)_c = 4,71 m2 x °C/Br;

nepekpbITUA NepBoro ataxa - R(req) f=4,16 m2 x °C/BT.

MpunoxeHue K
(pexkomeHayemoe)

Mpumep pacyeTa NnpMBeAeHHOroO CONMPOTUBIIEHUA Tenronepeaaye acaga Xunoro 3gaHus

UcxopHble gaHHbIe

1. OO6bekt cTpouTenbCcTBa - 16-3TaXHbIi OLHOCEKUMOHHBLIA KPYMHONAHENbHbLIN  XXUMOW  [A0M,
NnocTpoeHHbIn B r. Kawmpe Mockosckon obnactu. Ycnosue akcnnyatauuu orpaxaenun b cornacHo CHul 23-
02.



2. HapyxHble CTEHbI - U3 TPEXCIOMHbIX ene3006eToHHbIX, nambaa b = 2,04 Bt/(m x °C), naHenen Ha
rMBKMUX CBA3AX C yTennuTeneMm u3 neHononucTupona TonwmHon 165 mm, nambaa_b = 0,042 Bt/(m x °C).
MaHenu umetoT TonwmHy 335 MMm. o nepumeTpy naHenem u Ux NPOEMOB YTENNUTENb MMEET 3alUUTHBIN Cron
N3 LEeMEHTHO-NecYaHoro pactesopa TonwmHon 10 mm. [ns coeamHeHus xene3obeToHHbIX CNOeB NPUMEHEHbI
OBa Buaa MOKMX CBA3EM U3 KOPPO3MOHHO-CTOMKOW CTanuM guamMeTpoM 8 MM: TPeyrofbHble U TO4YeuHble
(wnunbkn). PacyeT npu BegeHHOro COMPOTUBIEHUS Tennonepenaye BbINOfHEH cornacHo copmyne (14) w
COOTBETCTBYHLLErO NpMMepa pacyeTa B npunoxeHuu H.

3. [lna 3anonHeHWsi NPOeMOB MPUMEHEHbI AEPEBSAHHbIE OKOHHblE OfOKM C TPOWHBIM OCTEKNEHUEM B
pasgenbHo-cnapeHHbix nepennetax R(r) o = 0,55 m2 x °C/BT.

4. B cTblkax NMpUMEHEeH MWHepanoBaTHbI yTennuTenb nambga b = 0,07 Bt/(m x °C), cHapyxu
3aKpbITbIN ynnoTHUTenem Bunatepm nambaa_ b = 0,15 Bt/(m x °C).

5. Ona MockoBckon obnactu (r. Kawmpa) co rnacHo CHwull 23-01 cpegHsis Temnepatypa w
NPOAOIMKUTENBHOCTL OTONUTENBHOrO Nepuoda coctasnsatoT: t(av) _ext = -3,4°C; z_ht = 212 cyt. TemnepaTtypa

BHyTpeHHero Bo3ayxa t_int = 20°C. Toraga rpagyce-cyTku-oroRrutenLHoro-Repuoaa cornacHo dopmyne (1)
COCTaBnsAT

D = (20 + 3,4) x 212 = 4961°C x cyT.
d

Mopspok pacuyeTta

1. Mo Tabnuue 4 CHulM 23-02 D_d = 4961°C x cyT COOTBETCTBYET HOpMUPYyEMOE COMPOTUBMNEHNE
Tennonepegaye Ans cTeH xunbix 3gaHmn _R_req = 3,14 m2 x °C/Br.
2. ConpoTuBneHune Tennonepegaye naHenewn no rnaau, paccyMtanHoe no gopmyne (8), paBHo

R=1/8,7 + 0,17/2,04 + 0,165/0,042 + 1/23 = 4,17 M2 x °C/Br.
o

3. K uucny T1ennonpoBOAHbLIX BKOYEHUA W TENNOTEXHUYECKUX HEOAHOPOAHOCTEM B CTeHax 16-
3TaXHOrO NaHernbHOro AOMa OTHOCATCS TMOKMEe CBA3WN, OKOHHbIE OTKOCHI, FOPU3OHTalbHbIE U BepTUKarbHbIE
CTbIKW NaHenew, yrrnosble CTbIK1, NPUMbIKAHWE NaHenewn K KapHU3y 1 LOKONbHOMY MePEeKpPbITULO.

Ons pacyeTta no cdhopmyne (14) k09POUUNEHTOB TENNTOTEXHNYECKON OOHOPOAHOCTU PasfMYHbIX TUMOB
naHenen KoapduUNEHTbl BNUAHUA TENNONPOBOAHbLIX BKMYeHUW f i m nnowagum 30H KX BAUAHMA A i
paccunTaHbl Ha OCHOBE peLleHnst 3a4ay CTaunoHapHON TennonpoBOAHOCTM Ha KOMMbIOTEPE COOTBETCTBYHOLLUX
y3roB 1 npuBeaeHbl B Tabnuue K.1.

4. KoathuumeHTbl TennoTEXHUYECKON OAHOPOOHOCTU CTEHOBLIX MaHenen psgoBoro ataxa 16-
3TaXHOro goma, paccumTaHHble no dopmyne (14), npmeeaeHsl B Tadbnuue K.2.

Ta6nuua K.1
N Bung TenjoTexXHUUeCKOM [Iyomans SBOHEL Kosdobuument
. HEOIHOPOOHOCTHU BIUSHUS 1-1 BIUSHUS 1-7
. HEOIHOPOOHOCTHM | HEOOHOPOIHOCTMU
A i, M2 fi

1 |T'mbkasa CBABbL:

TpeyIroJjibHag 0,71 0,16
TOoUueuHas 0,35 0,16
2 |BepTHUKAaJBHEM CTHIK CTEHOBEX IIaHeJlell C 0,94 -0,03

IpMMEIKAIEY BHYTPEHHEM IepelOpOoIKOoM U3
TSaXeJoro OeToHa

3 |TOpPMBOHTAJNIBHEM CTHIK CTEHOBHIX IIaHeJiel C

TIPMMEIK & I0IM xejie300eTOHHEM

[IEPEKPEITUEM :

CO CTOPOHEl TOJIa 0,335 Ha 1 ™M 0,07

CO CTOPOHEL IIOTOJIKA 0,335 Ha 1 ™ 0,38
4 |OKOHHEIE OTKOCH 0,335 Ha 1 ™ 0,47
5 |HapyXHei yroJj, OOpPa30BaHHHM CTEHOBEMMU 0,94 0,14

ITaHeJIAMU




BHY TPEHHUM yTOoJI, oOpasOBaHHLIM 0,94 -0,14
CTEHOBEIMM I[TaHEJISMN

[IpUMEIKAHVE naHeau K uepnauHoMmy| 0,335 Ha 1 M 0,33
[IEePEKPEITHUIO

[IpVIMBEIK@HVIE naHesaun K HokoJgeHOMY | 0,335 Ha 1 M 0,4
[epPeKPEITUIO

Ta6nuua K.2



Tun CcTeHOBOV NaHe U Kommuec— Iyomwanb KonmnuecTBO THMOKUX KosdpdbuiimeHT
TBO naHeau (6es cBA3en TEeNJIOTEXHUYIECKON
naHeJien nJjouanm OOHOPOIOHOCTU
npoema), M2 |TpPeyIoJib-— |TOUEUHHIX
HEIX
Mavenr 3 x 2,8 M C OKOHHEM 6,15 6 2
npoemoM 1,5 x 1,5 m H-101 m:
C PAOOBEIMM CTHEKaMM 2 0,743
C HapPYXHBIM yIJIOM 4 0,73
C HAPYXHBEIM M BHYTPEHHUM yIJlaMU 2 0,74
C IBYyMS HapPyXHBIMM yIJlaMU 2 0,724
Mavens 4,5 x 2,8 M Cc ©OaJKOHHEM 8,37 7 2
npoemoM (1,5 x 1,5 m + 2,2 x 0,9
M) H-100 w:
C PAOOBBIMM CTHKaAMMU 2 0,75
C HaAPYXHBEIM yIJIOM 2 0,729
C BHYTPEHHUM yIJIOM 2 0,757
lMavesns 4,5 X 2,8 M C OKOHHEM 2 9,45 6 2 0,787
npoemoMm 2,1 x 1,5 m H-123 T C
HapyXHBEIM ¥ BHYTPEHHUM yIJlaMu
[lanesbs JMTOBOTO OTCeka 3,65 X 1 8,22 5 2 0,8
2,8 M C IBepHHM IpoeMoM 2 X 1 M
H-201 T Cc BHYTPEHHUM YIJIOM
[laHeJsib JIECTHUUHOM KJIeTku 2,35 X 1 4,58 5 2 0,714
2,8 M C IOBEepPHEM IIpoeMOM 2 X 1 M
H-202 T
T'nyxas naHens 1,45 x 2,8 M H-1T, 10 4,06 4 2 0,832
H-2T, H-37, H-47T
I'nyxas nadHens 3,25 x 2,8 m H-TT, 4 9,1 6 3 0,856
H-8T
I'nmyxas nadenab 1,5 x 2,8 M H-28T: 4,2 4 2




C PSOOBEIMUM CTEKaMU 2 0,836
C BHYTPEHHUM YIJIOM 2 0,864
VToro 38




5. TlpvBeaeHHbIN KOAMPMUUMEHT TENNOTEXHUYECKON OAHOPOAHOCTU dhacaga onpegenserca no
dopmyne (24) n gns psigoBoro ataxa (B COOTBETCTBMU C KOMIMYECTBOM TUMOB NaHenern no taénuue K.2)
paBeH:

r = (6,15 x 10 + 8,37 x 6 + 9,45 x 2 + 8,22 + 4,58 +
fas

+ 4,06 x 10 + 9,1 x 4 + 4,2 x 4)/(2 x 6,15/0,743 +

+ 4 x 6,15/0,73 + 2 x 6,15/0,74 + 2 x 6,15/0,724 +

+

2 x 8,37/0,75 + 2 x 8,37/0,729 + 2 x 8,37/0,757 +

+

2 x 9,45/0,787 + 8,22/0,8 + 4,58/0,714 +
+ 10 x 4,06/0,832 + 4 x 9,1/0,856 + 2 x 4,2/0,836 +
+ 2 x 4,2/0,864) = 237,22/304 = 0,78;

- NS NepBoro araxa

r = 0,78 x 0,962 = 0,75;
fas

- And nocneagHero ataxa

r =0,78 x 0,97 = 0,757.
fas

MprBeaeHHbIN KO3PDULMEHT TENNTOTEXHUYECKON OLHOPOOHOCTU hacaaa 3aaHus

r
r = 16/(14/0,78 + 1/0,75 + 1/0,757) = 0,777.
fas

MpuBeageHHoe conpoTuBreHne Tennonepegadve acaga 16-ataxHoro xunoro goma no copmyne (23)
paBHO

r
R = 0,777 x 4,17 = 3,24 M2 x °C/Br > R = 3,14 M2 x °C/BT.
fas req

CnepoBaTtenbHO, HapyXHble CTeHbl 16-3TaXHOro Xumnoro goma ygosnetsopstoT TpebosaHuam CHwul
23-02.

MpunoxeHue J1
(cnpaBoy4HOe)

MpuBeaeHHOe conpoTuBneHne Tennonepeaayve R(r)_o, koaddpnumneHT 3aTeHeHUs1 Henpo3payHbIMU
anemMeHTamu Tay, Koap(PMLMEHT OTHOCUTENTBHOIO NPOMNYCKaHUA CONTHEYHOMN paauauum k OKoH,
6ankoHHbIX aBepen u cpoHapen

Ta6nuua 1.1



BanoJIHEHME CBETOBOTO MNpoeMma CBeTONMpO3pPavHLEEe KOHCTPYKLWUM
B IepeBsSHHHX uau I[IXB B aJIOMMHMEBHX [epelnjeTax
nepernjeTax
R(r) o, Tay k R(r) o, Tay k
M2 x °C/BT M2 x °C/BT
2 3 4 5 6 7 8
IBOMMHOE OCTEeKJIeHre M3 OOBUYHOI'O CTeKJla B 0,40 0,75 0,62 - 0,70 0,62
CHapeHHEIX [eperjeTax
IBOMHOE OCTEKJIEHUE C TBEPIEM 0,55 0,75 0,65 - 0,70 0,65
CeJIeKTMBHBIM HOKpr'I‘MeM B CHapeHHbIX
nepermjeTrax
IBOMMHOE OCTEeKJIEHMEe U3 OOBUHOT'O CTeKJla B 0,44 0,65 0,62 0,34 0,060 0,62
Pas3IesIbHEX IIepeljeTax
IBOMHOE OCTEKJIEHME C TBEPIbM 0,57 0,65 0,60 0,45 0,60 0,60
CEeJIEKTUBHEM I[IOKPEITMEM B pPas3IelibHEIX
nepernjeTrax
BiIOKM CTekJISHHBEIE NIYCTOTHHE (C WMPUHOMN
WBOB 6 MM) pasMepoM, MM:
194 x 194 x 98 0,31 0,90 0,40 (6esn nepemnyera)
2544 x 244 x 98 0,33 0,90 0,45 (6esn nepemnyera)
[IpoduIbHOE CTEKJIO KOpoOduaToIr'o CeUeHUA 0,31 0,90 0,50 (6es mnepenyera)
IBOMHOE M3 OPTAHMUYECKOTO CTEeKJa IJII 0,36 0,90 0,9 - 0,90 0,90
3EHUTHHEX QOoHapeun
TpoMHOE M3 OPTaHMUeCKOI'O CTeKJla IJid 0,52 0,90 0,83 - 0,90 0,83
3EHMTHEX QOoHapeun
TpoMHOE OCTEeKJIEHME M3 OOBUHOTO CTeKJla B 0,55 0,50 0,70 0,406 0,50 0,70
pas3neslbHO-CIIapeHHEIX lIepeljieTax
TpOMHOE OCTEeKJIEHME C TBEPILM 0,60 0,50 0,67 0,50 0,50 0,67
CeJIEeKTMBHBIM HOKpr'I‘MeM B
PasIesbHO-CHAaPEeHHEIX [eperjieTax
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OnDHOKaMEPHEM CTEKJIONAaKeT B OIMHAPHOM
[IeperjieTe M3 CTEeKJa:

OBBIUHOTO 0,35 0,80 0,76 0,34 0,80 0,76
C TBEPOBEM CEJIEKTUBHEIM [IOKPBEITMEM 0,51 0,80 0,75 0,43 0,80 0,75
C MATKUM CEJIEKTUBHEM I[1OKPBEITUEM 0,56 0,80 0,54 0,47 0,80 0,54
12 |IByXKaMEpPHB CTEKJIONAKEeT B OIMHAPHOM
nepenjyere uM3 CTeKJa:
OOBIYHOTO (C MEXCTEKOJIbHEIM PaCCTOSHUEM 0,50 0,80 0,74 0,43 0,80 0,74
MM)
OOBIUHOTO (C MEXCTEKOJIbHEIM PaCCTOSHUEM 0,54 0,80 0,74 0,45 0,80 0,74
12 mM)
C TBEePIBEIM CEeJIEKTUBHEM IIOKPETUEM 0,58 0,80 0,08 0,48 0,80 0,68
C MSATKMM CEJIEKTUBHBIM [NOKPBITHEM 0,68 0,80 0,48 0,52 0,80 0,48
C TBEPIEIM CEJIEKTUBHEIM IIOKPETUEM U 0,65 0,80 0,68 0,53 0,80 0,68
3aloJIHEHMEM aPIT'OHOM
13 |OBOBlUHOE CTEKJIO M OOHOKaMEePHEM
CTeKJIONnakeT B
Pas3ImesibHEX IlepeljleTax M3 CTekJa:
OBOBIUHOT O 0,56 0,60 0,63 0,50 0,60 0,63
C TBEpPIObIM CEJIEKTMBHEIM I[IOKPBITUEM 0,65 0,60 0,58 0,56 0,60 0,58
C MSATKMM CEJIEKTUMBHEIM INOKPEITHEM 0,72 0,060 0,51 0,060 0,60 0,58
C TBEepIObIM CEJIEKTMBHEIM IIOKPBITMEM U 0,69 0,60 0,58 0,60 0,60 0,58
3alloJIHEHMEM aPIT'OHOM
14 |OBOBIUHOE CTEKJIO M IOBYXKaMEPHEM
CTEeKJIONakeT B
Pas3IesIbHEX IlepellJleTax M3 CTekJa:
OOBIYHOT O 0,65 0,60 0,60 - 0,60 0,60
C TBEPIBIM CEJIEKTUBHEM [OKPHETUEM 0,72 0,60 0,56 - 0,58 0,56
C MSATKMM CeJIEKTUBHEIM [IOKPHEITHEM 0,80 0,60 0,36 - 0,58 0,56




C TBEPIBIM CEJIEKTUBHEIM [IOKPHTUEM U 0,82 0,60 0,56 - 0,58 0,56
3aroJIHEHMEM apTOHOM

15 |IBra OIHOKAMEPHEIX CTeKJIollakeTa B 0,70 0,70 0,59 - 0,70 0,59
CHapeHHHX [epenjeTax

16 |JIBa OIHOKaAMepHEIX CTeKJonakeTa B 0,75 0,60 0,54 - 0,60 0,54
Pa3mOesyIbHEIX [IeperjieTax

17 |UeTHpexXCJIOMHOE OCTEeKJIEHMEe U3 OOBUHOTI'O 0,80 0,50 0,59 - 0,50 0,59
cTekJla B IOBYX CIIAPEHHBX [Ieperjierax

[IpuMevaHmus:

1 3BHauyeHMs MNPUBEIEHHOTO CONPOTMBJIIEHMS Telljlollepenade, YyKas3aHHEEe B Tabiaule, OONyckaeTcs
INPVMMEHATh B KadeCTBE PACUeTHHIX [IPUM OTCYTCTBMM 3TUX SHAYEHMM B CTaHOApTax WM TEeXHUYeCKUX
YCJIOBMAX Ha KOHCTPYKLUMUM MM He MNOIATBEPXIEHHHX pes3yJbTaTaMM MCIBITaHUM.

2 K MATKUM CEeJIEKTMBHEIM IIOKPETUAM CTEKJIa OTHOCSAT I[NOKPHEITMS C TEIJIOBOM SMUCCHUEN MeHee 0,15,
TBepaeM (K-crexno) - 0,15 u Bojee.
3 3BHaueHUs NPUBEIEHHOT'O COIPOTUBJIEHMS TEIJIONepenade 3BallOJIHEHMY CBETOBEX I[IPOEMOB OAHBEl IOJI9

cllydaeB, KOTZa OTHOUIeEeHMe IJiomany OCTEKJIEHMs K I[JIoWalM =BalloJIHeHMS CBeTOBOIo IpoeMma pasBHo 0,75.
4 3BHadueHMA OJIA OKOH CO CTEeKJIONaKeTaMM [NPMBEIOEHH:

- IOJa HOEepPeBAHHBIX OKOH IIPM WLMPMHE [epenjeTta /8 MM;

- OJ8 KOHCTPYKUMM OKOH B I[IBX mnepenjerax mmMpuHoM 60 MM C TpeMsa BO3OYWHEIMM KaMepaMM.

lIpy npumMeHeHuM I[IBX nepenjeToB mypuHoM 70 MM M C I[OATbBO BO3IOYWHHMM KkKaMepaMy IIpMBEIEeHHOE
CONMPOTHURJIIEHME TemJjonepenade ypeimumpBaerca Ha 0,03 M2 x °C/Br;

- IJIA aJIOMMHMEBEIX OKOH 3HAaYeHUA NPMBEINEeHH OJIA [IepPellJIeTOB C TepMMYECKMMM BCTaBKaMMU.




MpunoxeHue M
(ob6s3aTenbHOE)

MeTop,vn(a onpepgeneHnsa npuBeaeHHoOro CoOnpoTuBIIeHUA Tensionepegaye orpaxaarowmx KOHCprKLl,VII7I
Ha OCHOBe pacueTa TeMmnepaTypHbIX noneun

M.1 OrpaxgaloLyo KOHCTPYKUMIO pa3buBaloT Ha pacyeTHble (OBYXMepHble WAW TpexmepHble B
OTHOLLIEHMM pacnpefeneHus TemnepaTyp) y4acTKu.

M.2 Mpu onpegeneHun NnpuBeaeHHOro conpoTmneneHuns Tennonepegade R(r)_o, M2 x °C/BT, no gaHHbIM
pacuyeTa Ha nepcoHanbHom komnbtoTepe (IMK) cTtaunmoHapHOro AByXMeEpHOro TeEMMNEPaTypHOro Nons pasnuyanT
OBa criyyasi:

a) uccriegyemasa obnactb, BblAeNeHHas Ans pacyeTa TeMnepaTypHOro norns, npeacraBnseT cobon
parMeHT orpaxgaroLen KOHCTPYKLUK, ANs KOTOPOro HaanexuT onpegenntb BenuumHy R(r)_o;

6) nccnegyemas obnactb, ANS KOTOPOW pacCcuuTbiBaeTCA TeMnepaTypHOe nofe, MeHbLUE Mo pasMepy,
YeM aHanu3npyeMbIi oparMeHT OorpaXKaatoLLEen KOHCTPYKLMN.

B nepsom cnyyae nckomas senuyumnHa R(r)_o Bbiumcnsetcs no dopmyne

R = (t -t yL/Cymma Q, (M.1)
o int ext
roe Cymma Q - CyMMa TeIUJIOBEIX IIOTOKOB, nepecexamimx nccenyeMy
obnacTs, BT/M2, omnpemeyieHHas B pesylbTaTe pacueTa
TEMIEePaTypPHOTO IOJIA;
t n t — COOTBETCTBEHHO TeMIepaTrypa BHYTPEHHeIr'O UM HapyXHOTO
int ext Bo3myxa, -C;
L - NPOTAXEHHOCTb MCCJIeOyeMoM oBJacTH, M.

Bo BTopoM cny4dae R(r)_o onpegenstoT no popmyne

r con
R = (t -t ) L/[Cymma Q + (t -t ) L /R 1, (M.2)
o) int ext int ext con ©
roe L - IPOTHAXEHHOCTh, M, OOHOPOIHOM JacTu bparmeHTa
con orpaxiamilel KOHCTPYKLUMM, OTCEeYEeHHOM OT MCCJenyeMoMn
obynacTu B xome IOOTOTOBKM IOAaHHEIX K pacueTy
TeMIepaTyPHOT'O IIOJIS;
con
R — COINPOTUBJIIEHME TeIlJionepenadye OIOHOPOIHOMU orpaxiamnien
o KOHCTpyKUMM, M2 x °C/BT.

M.3 Tlpu pacyeTe [BYXMEPHOro TEMNEPATYPHOro Mons BblIOpaHHbIA Y4acTOK BblYepyYMBalOT B
onpegeneHHoM MacwTabe n Ha OCHOBaHMUM YepTexa COCTaBIIAOT CXeMy pac4yeTa, ynpolwas ee ansa ygobcrea
pa3bneHns Ha y4acTku 1 6noku. Mpu aTom:

a) 3aMEHSIIOT CINOXHbIE KOHUIypaunm y4acTkoB, HAaNpMMep KpUBONMHENHbIE, Boree NpoCTbIMK, eCrun
3Ta KOHUIypaunst UMeeT He3HAYMTENbHOE BITMSIHUE B TEMNIOTEXHNYECKOM OTHOLLIEHUY;

0) HAHOCAT Ha YepTex rpaHuLbl 06nacTn NccneaoBaHUA M OCU KoopauHaTt (X, y unu r, z). Belgensior
y4yacTkM C pasnu4yHbiMM  TEMSIONPOBOAHOCTAMM U yKasblBalOT YCNOBUS TennoobMeHa Ha rpaHuuax.
MpocTaBnsaoT Bce HEOOXOAMMbIE pa3Mepbl;

B) pacurneHsT obnactb MCcrnefoBaHUs Ha anemMeHTapHble Ornoku, BbliAeNss OTAENbHO Yy4acTKM C
pasnuuHbIMK  Ko3achduLmMeHTamMmmn TennonpoBogHOCTM. BbluepumBaloT B MacwTabe cxemy pacyneHeHust
nccregyemMon obnacti u NpocTaBnaioT pa3mepbl BCex O6oKoB;

r) BbluepymBalT 0bOnacTb MUCCNeLoBaHUS B YCIOBHOW cUCTEME koopauHaTt X', Y', korga Bce Onoku
NPUHUMAIOTCA OOHOr0 M TOro e pasmepa. [MpocTaBnalT kKoopAMHaTbl BEPLUMH MOJSIMFOHOB, OrPaHNYUBAIOLLMX
y4yacTkm obnactm C pasfnMyHbIMU  TEMNSONPOBOAHOCTSIMU, W KOOPAMHATblI BEPLUMH  MHOFOYroJIbHUKOB,
obpasywux rpaHuupl mMccregyemon obnactu. HymepyrT yyacTkMm M rpaHuubl Mccrnegyemon obnactu u
MOANUCLIBAKOT BEPLUMHbI ObnacTent TennonpoBOAHOCTEN, TemnepaTyp (MM TEMMOBbIX MOTOKOB) Ha rpaHuUax
UNn OKpyXXaroLero Bo3gyxa v KoadpdnUMeHTOB TeNooTAauw;

O) nonb3yscb ABYMSI YepTexamu, BbIMOSHEHHbIMM no "B" M "r", U PyKOBOACTBYSACb CTaHAapTHOW



(0o6bl4HOM) NocrenoBaTENbHOCTLIO PACMONOXEHNS!, COCTaBMST KOMMMEKT YMCMEHHbIX 3HAYEHUN WNCXOAHBIX
JaHHbIX ans seoaa B K.

Mpumep pacueta 1

TpebyeTca onpeaenuTb NpMBEAEHHOE COMPOTUBIEHWE Tennonepenade TPEXCIONHOW MeTannmMyeckom
CTEHOBOW NaHenn u3 NIMCToBbIX MaTepuaros.

MUcxopHble faHHbIe

1. KoHcTpykuma naHenu wu3obpaxeHa Ha pucyHke M.1. OHa coctouT w3 ABYX CTanbHbIX
NpodMnMpoBaHHbLIX NUCTOB C KoaddumumeHToM TennonposogHoctM 58 Bt/(Mm x °C), mexagy KoTopbiMu
pa3MeLlleHbl MUHepanoBaTHble NnuTbl "PokByn" nnoTtHocTbio 200 Kr/M3 ¢ KO3 ULMEHTOM TENONPOBOLHOCTM
0,05 Bt/(Mm x °C). Jluctel coeguHAOTCA mMexay cobon cTanbHbiMU NpodunisiMyu vepe3 OakennsmpoBaHHbIE
dhaHepHble NpoKNaakn TonwuHonm 8 mm ¢ koacpduumneHTom TennonposogHoctu 0,81 B1/(m x °C).

2. B pacyeTte npuHATHI CNegyroLlmne yCrnoBus Ha CTOPOHAX OrpaXKaeHUs:

cHapyxu - t_ext =-30°C n anbda_ext = 23 B1/(mM2 x °C);

BHYTpM - t_int = 20°C n anbdpa _int = 8,7 B1/(M2 x °C).

Mopspok pacuyeTta

Ha npouecc Tennonepegayn B paccmMaTpvBaeMOW KOHCTPYKLMWM OKa3blBalOT CYLLUECTBEHHOE BhWsHMWE
cTanbHble nNpocunn, coeamHsoWwme NPogUIMPOBaHHbIE NUCTbI OGLIMBKM APYr C APYrom n obpasylolime Tak
Ha3blBaemble MOCTMKM xonoda. [nsa paspbiBa 3TMX MOCTUKOB Xonoda npodumnu npucoeamnHeHbl K nuctam yepes
haHepHble NPOKNagKkW. YYacTOK KOHCTPYKUMM C pebpom nocepeamHe BO3MOXHO BblAenWTb Ans pacyeTa
TemnepaTypHOro nons.

TemnepaTypHOe none paccMaTpvBaeMoro yvyactka ABYXMEPHO, Tak Kak pacnpegeneHve temneparypbl
BO BCeX MMOCKOCTHAX, NapannernbHbIX MIOCKOCTM NOMEPEeYHOro CeYeHUs KOHCTPYKUMKU, oguHakoso. [podunu B
OCHOBHOW 4aCTW HaxoAATCHA Ha pacCTOsHWM 2 M OAMH OT APYroro, MO3TOMY MpU pacyeTe MOXHO Y4YeCTb OCb
CMMMETPUM NoCpeanHe 3TOr0 PacCTOAHMS.

Uccnegyemass obnactb (pucyHok M.1) umeeT copmy npsiMOyronbHWKa, OBE CTOPOHbI KOTOPOro
ABMSAIOTCA €CTEeCTBEHHbIMW FpaHuLamMn Orpaxgatrollend KOHCTPYKUMM, Ha KOTOpblX 3adalTcs  ycroBus
TennoobMeHa ¢ oKpyxatoLlen cpeon, a ocTasnbHble ABE - OCAMU CUMMETPUU, Ha KOTOPbIX BO3MOXHO 3aaBaTb
YCNOBUA MOSNHOW TENMOM30NSUmMK, T.€. TENIOBOW NOTOK B HanpasneHun ocu OX, paBHbIA HYIHO.
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] — MHUHEpaNOBATHEIE THTLL; 2 ~ APO(UIMPOBAHHEIE CTANLHBIC NpoQUIM; 3 — CTaNbHBIC npoduny; 4 — danepHee IPORAALKY
Pucynox M.1 — KOHCTPYKUXA TPEXCAOHHOM NAHENy U3 JUCTOBBIX MATEPHANIOB M YCPTEX MCCIeayeMOl 0BNACTI

"Puc. M.1. KoHCTpyKUNSI TPEXCNOMHOW CTEHOBOW NaHenun U3 NUCTOBbLIX MaTepuanoB U YepTex uccrnegyemom
obnactun"

Uccnepyemasi obnactb onsa pacyeta cornacHo M.3 Obina pacuneHeHa Ha 1215 anemeHTapHbIX 6110KOB
C HEPABHOMEPHBLIMU MHTEpBanamu.

B pesynbTaTe pacdeTa ABYXMepHOro TemnepaTypHoro nons Ha MK nony4yeH ocpefHeHHbI TenyioBON
NOTOK, NPOXOAALUNA Yepe3 pacCUMTaHHbIN Y4acTOK OrpaxjatroLlen KOHCTpyKuun, paBHbini Q = 32,66 BT.
Mnowaab paccunTaHHOro yyacTtka coctaBnget A = 2 M2.

MprBegeHHOE CONpOTMBIIEHNE Temnnonepenaye paccumTaHHoro gparmeHTa no dopmyne (M.1)

r
R = (20 + 30) (2/32,66) = 3,06 M2 x °C/Br.
o

[ns cpaBHeHWA conpoTuBeHMe Tennonepenaye BHe TENNONPOBOAHOIO BKAKOYEHUS, onpederieHHoe no

dopmyne (8), paBHo



R =1/23 + 0,0008/58 + 0,17/0,05 + 0,0008/58 + 1/8,7 = 3,56 M2 x °C/Br.
o

Temnepatypa BHYTPEHHEN MOBEPXHOCTM B 30HE TEMMOMPOBOAHOrO BKMOYeHMS no pacyvety Ha [1K
paBHa 9,85°C. lNpoBepum Ha ycnosue BbinageHus KoHaeHcata npu t_int = 20°C u dwm_int = 55%. CornacHo
npunoxeHutw P TemnepaTtypa Toudkum pocbl t d = 10,7°C, 4ytOo BbiWEe TemnepaTypbl MNOBEPXHOCTU MO
TENnnonpoBOAHOMY BKIOYEHMWIO, CNEeAOBaTENbHO, MPU pacyeTHOW TemnepaType HapyxkHoro Bosgyxa - 30°C
OyOeT BbiNageHne KoHAeHcaTa U KOHCTPYKUUST HY»KAaeTcsa B opaboTke.

PacueTHaa TemnepaTypa HapyXHOro BO34yxa, MpuM KOTOpoW He OydeT BbiMageHWs KoHZeHcaTa,
cnepgyet onpegendatb o opmyne




20

[(20 + 30)/(20 - 9,85)]1(20 - 10,7)

= -25,8°C.



M.4 Tlpyn noAroToBKe K pelleHu0 3ajad O CTauuoHapHOM TpexXMepHOM TemnepaTypHOM none
BbIMOSHSAOT CNEeAYLWNA anropuTM:

a) BblOMpalT TpebyeMbll ANs pacyeTa Y4yacTOK OrpakgaloLwen KOHCTPYKLUMKW, TPEXMEPHbIA B
OTHOLLEHMM pacnpegeneHus Temnepatyp. BbldepuuBawoT B MacwTabe Tpu npoekumn orpaxpatoen
KOHCTPYKLMM 1 NPOCTaBMsOT BCE pa3mepbl;

6) coctaBnslT cxemy pacuyeta (pucyHok M.2), BbldepyMBasi B aKCOHOMETPUYECKOM MPOEKLUN U
onpegeneHHom macwtabe M3yyaemylo 4acTb orpaxgaroLlen KOHCTpyKuuK. MNpu 3ToM CnoXHble KOHUrypauum
Y4aCTKOB 3aMeHsOT Bbonee npocTbiMK, COCTOALWUMM M3 napannenenunenos. [pu Takon 3ameHe Heobxoammo
YYMTbIBaTb BNUAKOLLME B TEMNOTEXHUYECKOM OTHOLLUEHMM AeTanu KOHCTPYKUMW. HaHOCAT Ha vepTex rpaHuubl
obractu mccrnegoBaHMs M OCW KOOPAWHAT, BbIAENAKT B BMAE MapannenenunesoB yy4acTKM C pasfivyHbIMU
TenmnonpoBOAHOCTSIMM, YKa3blBalOT YCIIOBMS TENIOOOMEHA Ha rpaHMLax U NpOCTaBNAOT BCE pas3Mepsbl;

B) pacuneHslT obracTb WUCCNefoBaHUSA Ha aNeMeHTapHble napannenenunegbl NIOCKOCTAMMU,
napannenbHbiMK KoopanHaTHbIM nnockocTam XOY, ZOY, YOZ (pucyHok M.2), Bbiaensasa OTAeNbHO y4acTKu ¢
pasnuyHoOn TeNJoNpPOBOAHOCTLIO, BbIYEPUMBAIOT B MacluTabe cxemy pacyrneHeHus uccregyemon obnactm Ha
anemMeHTapHble napannenenuneabl U NPOCTaBNSAT pa3Mepbl;

r) Bbl4epYMBalOT TPM Mpoekumn obnactu uccrneaoBaHUs Ha KOOpPAMHATHbIE MIOCKOCTUM B YCMOBHOW
cucteme koopauHat X', Y', Z', nonb3ysdAcb Cxemamu, BbIMNOMHEHHbIMM cornacHo "6" mn "B". Korpa Bce
anemMeHTapHble napannenenunenbpl NPUHMMAOTCS OJHOrO M TOro Xe pasmepa, NPOCTaBMAT KoopAUHATHI
BEPWWH  NpoeKuMi  napannenenunegoB,  OrpaHMYMBAOLIMX — ydacTkm  obrmactu € pasnuyHbIMU
TennonpoBoOAHOCTAMM, U MPOEKLMKN NIOCKOCTEN, obpasyowmnx rpaH1ubl uccnegyemon obnactu. lNognuceisatot
BEMNYMHbI TENSIONPOBOAHOCTEN, TEMMEPATYPy Ha rpaHuLax UM OKpyXatlollero Bo3gyxa U koahduumeHTbl
TennooTtgayu;

[) COCTaBMAT KOMMNMEKT NCXOOHbIX AAHHBIX, NOMNb3yack cxemamu "6", "B", "r", onsa seoga B K.

Mpumep pacyeTta 2

OnpegenuTb npuBegeHHOE COMPOTUBIEHWE Tennonepegadye MaHenn COBMELLEHHOW  Kpbiliw,
BbINOMHEHHOMN U3 pebpuCTbIX xene3obeToHHbIX 060noYek.

UcxoaHble pgaHHbIe

1. KoHCTpyKuusa naHenu cosmelleHHOM Kpbilwn (pucyHok M.2) pasmepom 3180 x 3480 x 270 mm
npeacTaBnsieT B CEYEHUN TPEXCINOVHYI 0060M04Ky. HapyXHbIn U BHYTPEHHUI crion TonwmHon 50 n 60 Mm 13
Xene3obeToHa ¢ koadduumeHToM TennonpoogHocTn 2,04 Bt/(m x °C). CpegHuit TENNON30NALNOHHBIA CrON
13 NEHOMNOMUCTMPOSIBHBIX MIUT € KoadpduumeHTom TennonposogHocT 0,05 BT/(m x °C). Kaxgast ns obonoyek
nUMeeT napannernbHble 0OuH ApYromy Ha pacctosHun 700 mm pebpa no 60 n 40 MM, JoXoAsLME OO0 CEPEAVHBI
Tennom3onsaumMoHHoro crnosi. Pebpa obonovek B3auMHO NepneHAMKYNSAPHbI 1, Takum obpasom, kaxaoe pebpo
ofHOM 06ONOYKN NpUMbIKAET K pebpy apyron o6onoykn Ha nnowaake 60 x 40 mm.

2. B pacyeTe npuHATHI cnegyroLmne yCroBms Ha NOBEPXHOCTAX OrpaXKaeHus

cHapyxu - t_ext =-40°C n anbda _ext = 23 B1/(M2 x °C);

BHYTpM - t_int = 21°C n anbdpa_int = 8,7 B1/(M2 x °C).
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Pucynox M.2 — KoHcTpykuus naHenu CoOBMEILEHHOM Kpblly () U cxema
pAcUeTa KOHCTPYKUMH NMAaHe I COBMEUIEHHOM Kpbliliu (6)



"Puc. M.2. KOHCTpyKUMS MaHemnuM COBMELLEHHOM Kpbilwn (@) M cxema pacdeTa KOHCTPYKUMM NaHenm
COBMeELLEHHOM Kpbiwu (6)"

Mopspok pacuyeTta

Mpouecc Tennonepedayn TakoW Orpaxgarollein KOHCTPYKUMM TpexMmepeH, Tak Kak pacnpegeneHue
TemnepaTyp OnpeaenseTcs He TONbKO NOTOKaMu TENMOTbl, NePneHANKYNSPHBIMU MIIOCKOCTU OrpaXaeHus, HO U1
noTokamu TennoTbl B ero nnockoctu. [lone TemnepaTyp CUMMETPUYHO OTHOCTUTENBHO KOOPAMHATHLIX
MIOCKOCTEW, MO3TOMY ANs pacyeTa BO3MOXHO Bblpe3aTb MCCredyeMyto obriacTb KOHCTPYKUMM MIOCKOCTAMMU,
napannenbHbIMW KoopAMHaTHbIM (Ha pucyHke M.2, a nomeyeHo 6ykBamyn ADBC). Ha pucyHke M.2.6
npeacTaBneHo akCOHOMETpUYeckoe W30bpaxeHne 3TOM 4YacTuM KOHCTPYKUUKW. YCroBusi TennoobmeHa: Ha
nnockoctax AOD'D, CC'OA, BB'D'D, CC'B'B TennoBble NoTOKK, NeprneHaMKynsipHble ocsam koopamHaTt OX n OY,
paBHbl HyIto; Ha nnockocTax ACBD 1 OC'B'D' BO3MOXHO 3aaTb rpaHMYHbIE YCITOBUS BTOPOro poaa:

- ansi nnockoctn ACBD t_ext = - 40°C n anbda ext = 23 B1/(M2 x °C);

- ans nnockoctn OC'B'D' t_int = 21°C v anbda int = 8,7 B1/(M2 x °C).

CornacHo MpUHATON METOAMKE pacdeTa TPEeXMEpPHOro TemnepaTypHOro nond uccnegyemasi obnactb
pacuneHsieTca Ha 3528 anemMeHTapHbIX napannenenunenoB. PacuyeT BbinonHsetrca Ha [K. B pesynbTate
pacuyeTa nony4aem ocpedHeHHbIN TennoBou notok Q = 3,215 BT. Nnowaab paccyMtaHHoro dparmeHTa A =
0,37 x 0,38 = 0,1406 m2.

MpuBegeHHOe conpoTMBEHne Tennonepeaadye pacCiYNTaHHOro ydyacTka v BCer naHenun onpepensercs

no dopmyne (M.1)

r
R = [(21 + 40) 0,1406]1/3,215 = 2,668 M2 x °C/Br.
o

MpunoxeHue H
(pekomeHayemoe)

Mpumepbl pacyeTa ko3adyprMumneHTa TENNOTEXHNYECKOM OOQHOPOAHOCTU OrpaXkaaroLUMX KOHCTPYKLMIA MO
TabNUYHbIM 3HAYEeHUAM
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Pucynox H.1 — CxeMbI TEIINONPOBOAHBIX BKIIOYCHHI B OrPaX ALK KOHCTPYKIIVAX

"Puc. H.1. CxeMbl TENNONPOBOAHbBIX BKIMIOYEHUI B OrpaxaaroLmnx KOHCTPyKLmax"

H.1 PacueT Ko3achhuumeHTa TennoTexHN4eckon ogHopoAHOCTU r no chopmyre (12) HacToswero ceoaa
npasun

Ta6nuua H.1 - OnpegeneHue koadcpuumenTa k_i

CxeMa naMGna_m/ Kozddmument k i npu a/meneTa (prcyHOK H.1)
TEeIJIONPOBOOHOTI'O JamMbna
BKJIOUEHMS 10 0,1 0,2 0,4 0,6 0,8 1 1,5 2
pucyeky H.1
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 1,33 |1,25 |1,15 1,1 1,08 (1,06 |1,04 |1,03

30 1,63 (1,47 |1,27 |1,18 1,14 (1,11 |1,07 |1,05

II 10 - 40 2,65 2,2 1,77 1,6 1,55 - - -

ITI 0,25 2 1,02 (1,01 |1,01 |1,01 1,01 (1,01 (1,01 1
pu

c/menbTa 5 1,12 (1,08 |1,05 |1,04 1,03 (1,03 |1,02 |1,01

10 1,18 |1,13 |1,07 |1,05 1,04 |1,04 |1,03 |1,02

30 1,21 |1,16 1,1 (1,07 1,05 (1,04 |1,03 |1,02

0,5 2 1,05 |1,04 |1,03 |1,02 1,01 |1,01 |1,01 1,01

5 1,28 (1,21 |1,13 |1,09 1,07 (1,06 |1,04 |1,03

10 1,42 (1,34 |1,22 |1,14 1,11 (1,09 |1,07 |1,05

30 1,62 |1,49 1,3 |1,19 1,14 |1,12 |1,09 |1,06

0,75 2 1,06 (1,04 |1,03 |1,02 1,02 (1,01 |1,01 |1,01

5 1,25 1,2 |1,14 1,1 1,08 (1,07 |1,05 |1,03

10 1,53 (1,42 |1,25 |1,16 1,12 (1,11 |1,08 |1,05

30 1,85 [1,65 |1,38 |1,24 1,18 (1,15 |1,11 |1,08

v 0,25 2 1,03 |1,02 |1,02 |1,01 1,01 1,01 1 1

[Mpm

c/menbTa 5 1,12 (1,10 |1,07 |1,05 1,04 (1,03 |1,02 |1,01

10 1,2 |1,16 1,1 |1,07 1,06 (1,05 |1,03 |1,02

30 1,28 (1,22 |1,14 |1,09 1,07 (1,06 |1,04 |1,03

0,5 2 1,07 (1,05 |1,04 |1,03 1,02 (1,02 |1,01 |1,01

5 1,32 |1,25 |1,17 |1,13 1,1 1,08 |1,06 |1,04

10 1,54 (1,42 |1,27 |1,19 1,14 |1,12 |1,09 |1,06

30 1,79 |1,61 |1,38 |1,26 1,19 |1,16 |1,12 |1,08

0,75 2 1,07 |1,05 |1,04 |1,03 1,02 |1,02 |1,01 |1,01

5 1,36 |1,28 |1,18 |1,14 1,11 |1,09 |1,07 |1,05

10 1,64 |1,51 |1,33 |1,23 1,18 |1,15 |1,11 |1,08

30 2,05 1,82 1,5 |1,33 1,25 (1,21 |1,16 |1,11

[lpuMmeuanme - OOO3HAUEHMA [IPUMHATH I10 PUCYHKY H.1

Mpumep pacuyeta




Oﬂpeﬂe]’lVlTb npunBeaeHHoe ConpoTuBIieHMe Tennonepenadye naHenm c Sq)cpeKTVIBHbIM yTennumternem
(I'IeHOHOJ'IVICTVIpOI'I) 1 cTanbHbIMK OOLLIMBKaMM NMPOMBbILUJTIEHHOIO 34aHuA.

MUcxopHble faHHbIe

Pa3mep naHenu 6 x 2 M. KOHCTPYKTUBHbIE 1 TENNTOTEXHUYECKME XapaKTEPUCTUKM NaHENN:

TonwuHa ctanbHbix 06wmneok 0,001 M, koadpdumumeHT TennonposogHocTn nambaa_m = 58 B1/(m x °C);

TONwUHa neHononucTuponeHoro yrennurens 0,2 m, koadduuneHT TennonposogHocTn naméaa = 0,04
B1/(m x °C).

OT6opTOBKa NUCTOBOrO Martepwana BAOMb MPOTSXKEHHbIX CTOPOH MaHenu MpuBOAMT K 0bGpasoBaHuio
TennonpoBoAHOro BkrtoveHus Tuna |16 (pucyHok H.1), umetowero wunpuHy a = 0,002 m.

Mopsigok pacuyeTa

ConpoTtuBneHus Tennonepegadye Baanu oT BKNoYeHus R(con)_o v no TennonpoBOAHOMY BKIOYEHUIO

con
R =1/8,7 + 2 x (0,001/58) + 0,2/0,04 + 1/23 = = 5,16 M2 x °C/BtT;
o

R'=1/8,7 + (2 x 0,001 + 0,2)/58 + 1/23 = 0,162 M2 x °C/Br.
o

3HayeHve Ge3pasmepHOro napameTpa TensIonpPoBOAHOIO BKIoYeHMs no Tabnuue H.2

a nambpma /mesnbTa Jgambma = 0,002 x 58/(0,2 x 0,04) = 14,5.
m

Mo Tabnuue H.2 no uHTepnonaumu onpegensem BeNUUYUHy ncu
ncu = 0,43 + [(0,665 - 0,43) 4,5]1/10 = 0,536.

KoadhdpuumeHT k_i no dopmyne (13)

k=1+ 0,536 x 0,22/(0,04 x 0,002 x 5,16) = 52,94.
1
KoadhdpunumneHT TennoTexHM4eckomn oqHOpoaHOCTU naHenu no gopmyne (12)
r =1/{1 + [5,16/(12 x 0,162)] 0,002 x 6 x 52,94} = 0,372.
MpuBegeHHOe conpoTuBneHue Tennonepenaye no cdoopmyne (11)
r

R =20,372 x 5,16 = 1,92 M2 x° C/BT.
o

H.2 PacueT koacpchbmuymeHTa
TennoTexHn4eckom ogHopoaHocTu r no chopmyne (14) HacTosLero ceoga npasun

Mpumep pacuyeta

Onpepnenutb NpuBEOEHHOE COMpPOTMBIEHWE Tennonepenave R(r) 0 ogHOMOAYNbHOW TPEXCIOWHOM
Xene3obeToOHHON NaHeny Ha rMbKUX CBA3SX C OKOHHBbIM MPOEMOM KPYMHOMAHENbHOro xuoro goma cepun lli-



133.

UcxoaHble AaHHbIe

MaHenb TonwmHon 300 MM COOEPXKUT HapPYXKHbIN U BHYTPEHHUN >Xene3obeToHHble CNou, KOoTopble
coeavHeHbl Mexay cobon AByMsi noaBeckamu (B MPOCTEHKax), MOAKOCOM, PacrofioXEHHbIM B HWXKHEN 30He
MOLAOKOHHOTO y4acTka, u pacnopkamu: 10 - y rOpu3oHTanbHbIX CTHIKOB U 2 - B 30HE OKOHHOrO OTKOCa (PUCYHOK
H.2).

B Tabnuue H.4 npuBegeHbl pacyeTHblE NapamMeTpbl NaHenw.

B 30He noaBecok n neternb BHYTPEHHWUIA BETOHHBIN CrOW MMEET YTOMLWEHNS, 3aMEHSIOLLINE YacTb Cros
yTennurens.

Ta6nuua H.2 - OnpegeneHune kKoacduumeHTa ncu



CxeMa TeNJONPOBOOHOTO
BKJIOUEHMA [0 PUCYHKY

BHaueHMsa kKos3bdbmumeHTa nOCKM OpU a ﬂaména_m/neana JamMbna

(no pucysnxy H.1)

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 |2,4091

III 0,25 0,016 0,02 10,023 |0,026 |0,028]0,029 0,03 0,03 |0,031
lpu c/nmesnbra

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
lpu c/nmesnbra

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 0,13 |0,16 |0,176 [0,188 |0,205 0,22




Ta6nuua H.3 - OnpegeneHue koadpcpuumneHTa BNUAHNA f_i

Bun TenjnonpoBOOHOTO Koaddnument Bauanma £ 1
BKJIIOUEHUSA
CTBIKM Bes C IPUMBIKAHMEM BHYTPEHHUX OT'PaXIEHUN
IPVMIMBIK A HU S
BHYTPEHHUX Bes pebep C pebOpaMy TOJIUIMHOM, MM
oTpPaxIeHUM
10 20
R cm/R(con) k:
1 n Bosee 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
OKOHHEIE OTKOCH Bes pebep C pebpaMyM TOJIIMHOM, MM:
10 20

mensTa' F/ memera' w:

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

0,9 0,02 - -
0,8 0,12 - -
0,7 0,28 - -




0,5 0,78 - -
Tubxre CBA3YM IOMaAMeTPOM, 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 - -
I[lpuMeuanus
1 B rabmmue npmeeneHu R(con) k, R cm, R y - TepMuMuyecKyue CONPOTMBIIEHUS, M2 X

°C/BT, COOTBETCTBEHHO MNaHEJM BHE TENJIONPOBOJHOTO BKJIOUEHMA, CTEKA, YTOJIECHUS
BHYTPEHHETO XeJle300eTOHHOTO CJiod, omnpepesndemele no ¢dopmyne (8); menepra' F 1
OejgpTa' W - paccTosAHMA, M, OT NPOIOOJIBHOM OCM OKOHHOM KOPOOKM OO ee Kpad M IO
BHyTpeH;eﬁ [IOBEPXHOCTM I[IaHEJIN.

2 TlpoMexyTOUHHE SBHAUEeHMA CJIefyeT ONpenejyiiTh MHTEPNOJIALMEN.
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1 — pacniopky; 2 — nemist; 3 — NMOIBECKM; 4 — GeToHHBIE yTOMMLEHMA (8 = 75 MM BHYTPEHHETO
Xene300eToHHOoro cnog); 5 — noaxoc

Pucynor H.2 — KoHcTpyKums Tpexcioiiioil naHeny Ha rubKuX cBassx



"Puc. H.2. KOHCTpyKUMst TPEXCIOMHOM NaHenu Ha rmbkmx cBssax”

MaTepmajs cJjoda po_ 0, jJambna B, ToynumyHa CJIod, MM
xr/M3 |BT/ (M x °C)
Bnanu B 30He |ropu- |BepTHU-
oT MOOBECKM | 30HTA - | KaJIb—
BKJIO— |M TI€TJM |JIbHBM HEIN
YEeHUM CTBIK CTBIK
HapyXHBINM 2500 2,04 65 65 65 65
xeJje300eTOHHEIN CJIOM
Tenaon30JISLOHHEI 40 0,05 135 60 - -
cJIoM
[IEHOIOJIUC TUPOJI
MyHepasioBaTHEE 150 0,075 - - 135 60
BKJIa OB
BHYTpPEHHUM 2500 2,04 100 175 100 175
KeJie300eTOHHEIM CJION

Mopsigok pacuyeTa

Tabnuua H.4

KOHCprKLWIFl orpaxgeHua coepXut crnegywuine TennonpoBOAHble BKITOYEHUA! TOPU3OHTAalbHbIE U
BepTuKalibHble CTbIKW, OKOHHbl€ OTKOCHI, YTOJILEHUA BHYTPEHHero Xenes3obeToHHOro crosi u rmbkne ceaAsn

(noaBecku, NoAKOC, PacropKu).
onpeaeneHus

Ons

KoappuumeHTa

BITNAHUA

oTAEeNbHbIX

TennonpoBOAHbIX

BKNIOYEHUN

npeaBapuTenbHO paccunTaem no gopmyne (7) TepMmyeckne ConpoTUBEHUS OTAENbHbLIX Y4aCTKOB NaHenu:
B 30HE YTOJLLEHMS BHYTPEHHETO »ene300eTOHHOro cros

R =0,175/2,04+0,06/0,042+0,065/2,04 = 1,546 M2 x °C/Br;

Yy

MO rOPU3OHTaNbHOMY CThIKY

g

R =20,1/2,04 + 0,135/0,047 + 0,065/2,04 = 2,95 M2 x °C/BT;

Jn

no BePTUKarNbHOMY CTbIKY

v

R =0,175/2,04 + 0,06/0,047 + 0,065/2,04 = 1,394 M2 x °C/Bt;

jn

TepMMn4yeckoe conpoTmBrieHne naHenn saann ot TenyionpoBoAHbIX BKIHOYEHUN

con

R =0,1/2,04+0,135/0,042+0,065/2,04 = 3,295 M2 x °C/Brt.

k

YcnoBHoe conpoTMBIEHNE Tennonepegadye Bganu oT TeNONPOBOAHbIX BKITHOYEHUIA

con



R =1/8,7 + 3,295 + 1/23 = 3,453 M2 x °C/BT.
o

Tak kak naHenb uMmeeTt BepTUKaribHyl0 OCb CUMMETpPpUU, TO onpenerieHne nocrneayrwmx BeJTM4uH
ocyulecTBidem AnA nosyioBMHbI NaHe .

Onpe,qenMM nnowiagb NosoBMHbLI NaHenn 6es y4dyeTa npoemMa OKHa

A=20,5(2,8x2,7-1,48 x 1,51) = 2,66 M2.
0

TonwwmHa naHenun genbta_w = 0,3 M.

Onpepenvm nnowiagb 30H BnusiHA A i n koadduumeHt f i ona kaxgoro TennonpoBOAHOro
BKMIOYEHNS NaHenu:

AnaA ropu3oHTalrIbHOro CTbhika

g con
R /R = 2,95/3,295 = 0,895.
jn  k

Mo Tabnuue H.3 f i=0,1. MNnowaagb 30HbI BNUsiHusA no dopmyre (15)

A=0,3x2x1,25=20,75 mM2;
i

Ona BepTUKarbHONO CTblka

v con
R /R = 1,394/3,295 = 0,423.
jn  k

Mo Tabnuue H.3 f i =0,375. lNnowaab 30HbI BNMAHUA No dopmyre (15)

A=20,3x2,8=0,84 M2;
i

0N OKOHHbIX OTKOcoB npu genbta'_F = 0,065 m 1 geneta’_ w = 0,18 m, no Tabnuue H.3 f i = 0,374.
Mnowaab 30HbI BNUSAHMS MOMOBWHBI OKOHHOIO MPOEMa C Y4Y4eTOM YIMOBbIX Y4acTKOB onpegensieTcs no

dopmyne (16)

2
A=20,5[2x0,3 xx (1,53 +1,56) + 3,14 x 0,3 1 = 1,069 mM2;
i
Onst OETOHHbIX YTOMLEHUA BHYTPEHHEro Xerne3o0eTOHHOro Crnosi B 30He MOABECKM W METNM Mpu
R' y/R(con) k = 1,546/3,295 = 0,469 no t1abnuue M.3 f i = 0,78. CymmapHylo nnowiagb 30HbI BIIMSHUSA
YTOSLLEHMI NOABECKM M NeTnun Haxogum no ¢opmyne (17)

[Mo-eudumomy, 8 mekcme npedbidyuieeo ab3zaua donyuleHa ornedyamka. Mmeemcsi 6 sudy mabnauua H.3

A= (0,6 +2x0,3) x (0,47 + 0,1) + (0,2 + 0,3 + 0,1) x (0,42 +
l+ 0,3 + 0,075) = 1,161 mM2;
ansa noggeckn (auametp ctepxHs 8 mm) no Ttabnuue H.3 f i = 0,16, nnowanb 30HbI BAUSHUS MO
dopmyne (17)
A= (0,13 +0,3 +0,14) x (0,4 + 2 x 0,3) = 0,57 m2;

i

Ans nogkoca (guameTp ctepxHsa 8 mm) no Tabnuue H.3 f i=0,16, no chopmyne (17)



A= (0,13 + 0,3) x (0,22 + 0,3 + 0,09) = 0,227 m2;
i
ONs pacnopok (aunameTp cTepxHs 4 mm) no Taénuue H.3 f i = 0,05.
Mpn onpegeneHunM cymMmmapHOW nnowaanm 30Hbl BAUSHUSA MATW Pacnopok criegyeT yuuTbiBaTb, YTO
LUMpPUMHA 30HbI BNUSHWUSI CO CTOPOHbI CThbIKa orpaHnyeHa kpaem naHenu n coctasndet 0,09 m. Mo cdopmyne (18)

A=5 (0,3+0,3) x (0,3 +0,09) =1,17 Mm2.
i

Paccuntaem r no coopmyne (14)

1/{1 + [2/(3,453 x 2,66)] x (0,84 x 0,375 + 0,75 x 0,1 +

r

+ 1,069 x 0,374 + 1,161 x 0,78 + 0,57 x 0,16 + 0,227 x 0,16 +
+ 1,17 x 0,05)} = 0,71.
anIBe/J,eHHOG conpoTuBIieHne Tennionepenadye naHenu onpeagennm no QOQM!HG !11!
r

R =0,71 x 3,453 = 2,45 M2 x °C/Br.
o

MpunoxeHue M
(o6s13aTenbHoe)

Onpe,qeneHMe npunBegeHHOro conpoTuBlieHnda Tennonepenayvye HeoAHOPOOHbLIX Y4aCTKOB TpeXCHOﬁHbIX
naHenemn M3 NUCTOBbIX mMaTtepuanoB

B 30Hax coeOuHUTENbHLIX 3NIEMEHTOB TPEXCMOMHbIX MaHenen M3 NUCTOBLIX MaTepuanoB (TaBpoB,
ABYTaBpOB, LUBENNEpoB, z-006pa3Hbix npodunen, cTepkHen, OonToB, 06paMnslOWMX TOpubl MNaHenen
3MIEMEHTOB W Mpo4Yee) YCMOBHO MoraraeTcs, YTo Tennornepefadva 4vepes orpaxaeHne npoucXoauT ABYMS
nyTaMu: npeobragawllas - yepe3 MeTannuyeckMe BKIYEHWS W 4epes3 yTennutenb. Takoe pacyfneHeHue
TEennoBoro MoToka MO3BONSAET MpeAcTaBUTb MPOXOXAEeHWe TennoTbl 4Yepe3 LeMnb, COCTosWY U3
nocrnegoBaTenbHO WM NapannenbHO COoeAMHEHHbIX TenmnoBbiX conpoTuBneHun po_i, °C/BT, gns koTopowu
BO3MOXHO paccynTaTb obLiee CoONpoTUBIEHNE NO CreayloLwmM dfieMeHTapHbIM 3aBUCUMOCTSIM:

po' + po" = po, °C/BtT; (Im.1)

/

P p” P

"Puc. 1. Uenb nocnegoBaTtensHO CoeAMHEHHbIX TEMMOBbLIX COMPOTMBEHUA"

1/po' + 1/po" = 1/po , Br/°C; (11.2)



7’

p’
"Puc. 2. Llenb napannenbHO COeAMHEHHbIX TEMSOBbLIX CONPOTMBIEHNA"

R =po A, M2 x °C/Br.
o

(II.3)

Hanbonee pacnpocTpaHeHHble TEMNOBblE COMPOTUBIEHUS, BCTPEYAOLWMECSH B TPEXCMOMHBLIX NaHensx

13 NUCTOBLIX MaTepuaros, crieayeT onpeaensTb No hopMynam Ans:
1) NPUMBIKAHUSI MOSKX NPOchUNs K 06NULIOBOYHOMY METaNNNYECKOMY JTUCTY

N B

"Puc. 3. MNMpuMbikaHue nonku npoduns kK 06nMuoBOYHOMY MeTanMyeckomMy nmcTy"”

po = 1/[2L xB.kOopeHb (anbba Jsambma mesbTa) th(6era B/2)] - 1/ (A ansoda), (MI.4)
m
rme 6eTa = KB.KOpeHb (anbbda/ (mambna mesbTa) ;
m
ansda - kO030PULIMEHT TeryiooTHauyM [IOBEPXHOCTM [aHesu, Br/ (M2 X
°C);
Jambna - TemJIOoNpPOBOJHOCTB MeTajja, BT/ (M X °C) ;
m
A = BL - IJiomWalb BOHH BJMSHMA TeIJIONPOBOIHOIO BKJIIOUEHUSA, M2,
mMprHOM B 1 pnmuHOM L; nOJa npodmiey, korga B HOpeBHUIAET
WVPUHY SBOHE TEIJIOBOTO BJAMSHMSA npodbmnsa, L = 1 wm;

neJibTa - TOJIMHAa OOJMIIOBOYHOTO JIMCTa, M;



npu Gera B/2 > 2 th(6era B/2) npmbnusur.= 1.

anI NPUMbIKaHUN NOJIKN MeTanJim4eckoro I'IpO(bVIJ'Iﬂ TENNONPOBOAHOCTbLIO naM6p,a_m K

HeMeTanIM4YeckoMy JINCTY C TeMNONPOBOAHOCTbLIO NSiMGA4a_nm npuv nambaa_m >> nam6aa_nm

po = po' po"/(po' + po") - 1/ (A anvda);
po' = (membra/mambma + 1/ansda)/ (BL);
nm
po" = kB.kopeHb (0,4 + A/ (menbTa anvda))/ (2 mambma L) npu B >> memnbra; (I.5)
nm

2) NpMMbIKaHUS TOpLA METanMyeckoro ctepxHsi (bonta) kK 065IMLOBOYHOMY NNCTY

"Puc. 4. MNMprMbikaHne TopLa MeTanfmnyeckoro cTepxHa (bonra) k 06nMLOBOYHOMY NUCTY"

po = {1/[2 nu jambpma menvTa f (Bera, r , r )1} - n/(A anvda), (I1.6)
m 1 2
e n - upcJyio OOJITOR Ha PAaCUeTHOM IJIoWAanu;
r - pamnyc CTEepXHS, M;
1
r - pamuyc BJAugHUS 6G0JITa, M.
2

3HaveHus dpyHkumu f(6eTa, r_1, r_2) nony4atoT ns rpacmka pucyHka .1.
Mpnr 2>>r 1f(6eta,r_1,r 2)=1/[0,1 - In(6eTar_1)];
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3) cTeHkun npocuns

po = h/ (nambma menbTa L) .
m



"Puc. 5. CteHka npoduns"

[ns cteHkn ¢ nepdpopaument (Kpyrnble, NPAMOYronbHble, TPEYronbHbIe 0TBEpPCTUS) B hopmyny cnegyet
noacTaBnsTh

Jamboa = kcu Jambma ,
eqv m

roe KCu - xozbbdMUMEeHT, NpMHUMaeMeld o Tabmume .1, sra = r/c; po =
y/ (2c) .

Ona cteHkn ¢ nepdpopaumert (KpyribiM1 OTBEPCTUAMU PagUycoM C C PaccTosiHMEeM MexXady LeHTpamu
cocegHux oteBepctun 2c) B chopmyny (I1.7) Bmecto nambga_m cnegyeT noacrtaButb nambga_eqv = Kcu
nambga_m;

4) MeTannmM4yecKoro CTePXHs




"Puc. 6. MeTannnyeckuni cTepxHb"
2

P = h/(nambma om r );
m 1

5) NpumbIKaHUSI METanNMUYEeCKOro CTEPXHSA K Nosike npoduns

(IT.8)



"Puc. 7. lNpumblKaHne MeTanIM4eckoro CTEPXXHS K nosnke npodpunsa”

po = [1In(b/r )]/ (2uu mamBrma mejbTa) Opu b >> r ;
1 m 1

6) TepmoBKNaablWen mexay ob6MLOBOYHBIM NIMCTOM M NOSKOW Npoduns

(I1.9)



"Puc. 8. TepmoBknagpiwm Mmexay 06nmMuoBOYHbLIM IMCTOM 1 NOfkon npodumns”

po = 1/{L [nambma (b/h ) + mambma (2/om)]}; 1.10)
1 1 2

7) Tennom3onsaLUMOHHOro Cros

* 1

e

"Puc. 9. TennomsonsauMoHHbIN crioin”



po = h/ (nambnoa BL), (I1.11)
ins

roe naMmbna - TEeMIONPOBORHOCTL MaTepMaja TeNJIOM30JIAUMOHHOTO CJIOH,
ins Br/M x °C;

8) HapyXHOW 1 BHYTPEHHE NOBEPXHOCTEN NaHenu

po = 1/ (anpbda A); po = 1/ (anpbda A) . (1.12)
ext ext int int

Ta6nuua MN.1 - 3HayeHus koacpcpuumneHTa Kcu



Bera |3Ta 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
1,1 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




Mpumep pacuyeTa

Orpaxgawwasi KOHCTpyKUuMs obpasoBaHa TPEXCMOWHbIMK MaHensMm u3 §MCTOBbIX MaTepuanos
WwupuHon B = 6 M, npuMbikaloWwmx TopuaMmu apyr K apyry. lNaHenb BbiNONHEHa U3 CTanbHbIX OLWHKOBAHHbIX
0OMNMLUOBOYHLIX NWUCTOB  TOMWMHOM 1 MM, MexXay KOTOPbIMW pacrofioXeH Cnown yrtennutenss u3s
neHononuypeTtaHa tonwmHon 150 mm. Topubl NaHeNn BbINOMHEHbI M3 TOFO Xe cTanbHOro nucta 6e3 paspbiBa
MOCTMKa xonopja.

OnpegenuTb NnpuBegeHHoOe conpoTueneHne Tennonepegade R(r)_o 1 m orpaxagexus (L =1 m).

UcxoaHble AaHHble

= A . = 58 BT/(M.OC)
Oy = 23 B/M>0C Crams 8, = 0,001 M ]

s ~

~N
™~

TleHononrypeTan
h=0,15 M,

Ay, = 0,04 Br/(m-°C),
A=6x1=6mM?

~ CoeliHeHUe ABYX TOPLEBLIX CTANBHBIX JIMCTOB
Oy = 8,7 Br/M2C 8, = 0,002 M, 4 = 0,152 M, A, = 58 Br/(M-°C)

"Puc. 10. VcxogHble AaHHble Ans KOHCTPYKUMW TPEXCIOMHOW MeTannuMyeckon CTEeHOBOW MnaHenu u3
nncToBbLIX MaTepuanos”

Mopsigok pacyeTa

PacueT TennoBbIx con poTtu BIeHUN

1. Mo cdopmyne (M1.12) Hangem TennoBoe CONPOTUBAEHNE NOBEPXHOCTEN NaHENu:




p,., = 1/(6:23) = 0,007 °C/Bt

p exy

p., = 1/(6:8,7) = 0,019 °C/Brt

pim’

"Puc. 11. Llenb TennosbIX cONpoTUBMEHWI NOBEPXHOCTEN NaHenn"

2. Mo cdopmyne (I1.4) HarigeM TeNNOBOE CONPOTMBIIEHNE OBOLINBOK:
a) HapyxHou



-1
BeTa = KB.KOpPEeHb (anbbda / (nambmna - mesbTa )) = KB.KOpeHb (23/(58 x 0,001) = 19,914 m ,
ext ext m 1

po = 1/[2 x 1 x xB.kOpeHb (23 x 58 x 0,001) x th(19,914 x 6/2)] - 1/(6 x 23) = 0,426 °C/Bt;
se



0) BHYTpEHHEMN



-1
BeTa = KB.KOpeHb (8,7/(58 x 0,001)) = 12,247 m ,
int

po = 1/[2 x 1 x xB.kopeHb (8,7 x 58 x 0,001) x th(12,247 x 6/2)] - 1/(6 x 8,7) = 0,685 °C/Brt.
si



paBHa:

3. Mo dopmyne (I1.7) Hanaem TennoBoe CONPOTUBIEHME CTEHKN, 0B6pa3oBaHHOM TOPLEBLIMU NUCTaMU:

po = 0,152/(58 x 0,002 x 1) = 1,31 °C/Br.
W

4. Mo dopmyne (I1.11) Hangem TennoBoe CONPOTUBIIEHNE TEMMON30NALMOHHOrO Crosi:

po = 0,15/(0,04 x 6 x 1) = 0,625 °C/Br.
ins

PacueT uenu TennoBbIX CONPOTUBIIEHNNA

1. Cymma nocnegoBaTenbHO COeAUHEHHbIX TEMMOBLIX CONPOTMBNEHN Npason BeTeu [¢hopmyna (I1.1)]
po = po + po + po = 0,426 + 1,31 + 0,685 = 2,421°C/BrT.
m se \ si

2. CymmapHoe TennoBoe ConpoTUBNEHNE napanneneHbix BeTBen no dopmyne (I1.2) pasHo:

1/po = 1/po + 1/po = 1/2,421 + 1/0,625 = 2,013 Br/°C;
m ins

po = 1/2,013 = 0,497°C/BT.

3. PesynbTupytowlee npuBeaeHHOE COMNPOTUBMNEHME Tennonepegaye orpaxaeHnss BCen naHenu

onpeaenum no dopmyne (M.3)



(0,007 + 0,497 + 0,019)

6 = 3,138 M2 x °C/Br.



MpunoxeHue P
(cnpaBoy4HoOe)

TemnepaTtypbl ToukM pocbl t_d, °C, ons pa3nuyHbIX 3Ha4eHUN Temnepartyp t_int u oTHocuTenbHOM
BRnaxHocTtu ¢pu_int, %, Bo3ayxa B nomeweHUn
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°C, mpm ¢ int,




11 1,83 0,42 0,98 1,32 3,54 4,68 5,74 6,74 7,68 8,58 9,43 10,23
12 1,04 0,44 1,9 3,25 4,48 5,63 6,7 7,71 8,65 9,56 |10,42 |11,22
13 0,25 1,35 2,82 4,18 5,42 6,58 7,66 8,68 9,62 |10,54 |11,41 [12,21
14 0,63 2,26 3,76 5,11 6,36 7,53 8,62 9,64 10,59 |11,52 12,4 |13,21
15 1,51 3,17 4,68 6,04 7,3 8,48 9,58 10,6 [11,59 12,5 |[13,38 |14,21
16 2,41 4,08 5,6 6,97 8,24 9,43 10,54 |11,57 (12,56 (13,48 |14,36 15,2
17 3,31 4,99 6,52 7,9 9,18 10,37 11,5 |12,54 |13,53 |14,46 (15,36 |[16,19
18 4,2 5,9 7,44 8,83 10,12 |11,32 |12,46 |13,51 14,5 |15,44 |16,34 |17,19
19 5,09 6,81 8,36 9,76 11,06 |12,27 |13,42 |14,48 |[15,47 |l16,42 |17,32 |18,19
20 6,0 7,72 9,28 10,69 12,0 13,22 |14,38 |15,44 (16,44 17,4 |18,32 |19,18
21 6,9 8,62 10,2 11,62 12,94 |14,17 |15,33 16,4 |17,41 |18,38 19,3 20,18
22 7,69 9,52 11,12 12,56 13,88 |15,12 |16,28 |17,37 (18,38 |19,36 20,3 21,6
23 8,68 10,43 12,03 13,48 14,82 |16,07 |17,23 |18,34 (19,38 (20,34 |21,28 |22,15
24 9,57 11,34 12,94 14,41 15,76 |17,02 |18,19 19,3 |20,35 |21,32 |22,26 |23,15
25 10,46 12,75 13,86 15,34 16,7 17,97 19,15 |20,26 (21,32 22,3 23,24 (24,14
26 11,35 13,15 14,78 16,27 17,64 |18,95 |20,11 |21,22 |22,29 |23,28 (24,22 |25,14
27 12,24 14,05 15,7 17,19 18,57 |19,87 |21,06 |22,18 |23,26 |24,26 |25,22 (26,13
28 13,13 14,95 16,061 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 27,2 128,12
30 14,92 16,77 18,44 19,97 21,38 22,69 [23,92 |25,08 |26,17 27,2 128,18 [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 27,0 128,11 (29,16 |30,16 |31,19
33 17,6 19,48 21,18 22,76 24,2 25,54 (26,78 (27,97 |29,08 |30,14 (31,14 [32,19
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




MpunoxeHue C
(cnpaBoy4HoOe)

3HauyeHuA napuuanbHOro AaBrieHUs1 HacbiWweHHOro BogaHoro napa E, lNA, onsa pasnu4yHbiX 3Ha4YeHUN
Temnepatyp npu B = 100,7 klMa

Tabnuua C.1 - 3HauyeHMA NapuManbHOro gaBfIeHUA HacbIlWeHHOro BogsaHoro napa E, MNa, gna
Temnepatypbl t oT 0 4o MuHyc 41°C (Hapo NbAOM)

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

Tabnuua C.2 - 3HauyeHMA NapuManbHOro gaBfieHUA HacbIlWeHHOro BogsaHoro napa E, MNa, gna

TemnepaTypbl t ot 0 go +30°C (Hag Bogown)

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 |[101e6 1023 [1029 [1037 1044 |[1051 1059 [1065
8 1072 1080 [1088 1095 |1103 |1109 1117 1125 1132 |[1140
9 1148 1156 |[11l64 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 12050
18 2064 2077 12089 2102 2115 |2129 2142 2156 2169 |2182
19 2197 2210 2225 2238 2252 |2266 2281 2294 2309 2324
20 2338 2352 2366 2381 |2396 |2412 2426 |2441 2456 |2471
21 2488 2502 |2517 2538 |2542 |2564 2580 |2596 2612 |2628
22 2644 2660 2676 2691 2709 |2725 2742 2758 2776 2792




23 2809 2826 |2842 2860 |2877 |2894 2913 2930 2948 2965

24 2984 3001 [3020 3038 [3056 |[3074 3093 |[3112 3130 |3149

25 3168 3186 (3205 3224 (3244 |3262 3282 (3301 3321 (3341

26 3363 3381 [3401 3421 (3441 |3461 3481 |[3502 3523 |[3544

27 3567 3586 [3608 3628 (3649 |[3672 3692 [3714 3796 [3758
28 3782 3801 (3824 4846 (3869 (3890 3913 (3937 3960 (3982
29 4005 4029 [4052 4076 (4100 (4122 4146 |4170 4194 |[4218
30 4246 4268 (4292 4317 (4341 |4366 4390 (4416 4441 (4466

Ta6nuua C.3 - 3HayeHMA napumanbHOro gaBreHus BogsiHoro napa E_p, MNa, u oTHocutensHom
BINaXXHOCTU Bo3ayXxa (ou_p Haj HacbilWeHHbIMU pacTBopamMu conen npu B = 100,7 kMa

XyMmueckas llapumrasbHOE HaBJIEHME BOIAHOTO Hapa E_p, OTHOCUTEJb—
bopmysa comm lla, npu Temneparype, °C Has
BJIAXHOCTH
10 15 20 25 30 b p, %, mpu
t = 20°C
ZnBr2 - - 230,6 286,6 305,3 10
MgCl2 - - - - 1400 33
Na2s203 548 761,3 1051 1451 1895 45
Mg (NO3) 2 - - 1261 1659 2169 54
Ca (NO3) 2 746, 6 954, 6 1288 1605 2005 55
NaBr - 959, 9 1400 1787 2240 60
NH4NO3 917, 3 1193 1566 1992 2524 67
NaNO3 950, 6 1313 1804 2364 3076 77
NaCl 923,6 1279 1807 2381 3253 77
NH4C1 969,3 1353 1856 2416 3281 79
Ca (NH2) 2 997, 2 1365 1873 2408 3078 80
(NH4) 2504 971,9 1355 1896 2600 3362 81
Na2S504 909, 3 1333 1927 2748 3633 82
KC1 1055 1445 1968 2636 3733 84
NaSO03 1075 1487 2038 2762 3706 87
Cdso4 1099 1511 2077 2812 3768 89
Na2CO3 - 1601 2090 2704 3465 89




CdBr2 - - 2120 2820 3678 90
Znso04 1189 1597 2126 2802 3661 91
NH4H2PO4 1192 1658 2146 2921 3890 92
KNO3 1183 1635 2161 2925 3845 92
CaH4 (PO4) 2 1193 1689 2202 3052 3980 94
KH2PO4 1195 1683 2251 3034 3946 96
MgSO4 - - - - 4000 97
K2504 1208 1701 2306 3141 4112 98

MpunoxexHue T
(pexomeHgyemoe)

MpuMepbl pacyeTa orpaxaarowmx KOHCTPYKLMI TeNsbIX YepAakoB U TeXNoanonuin

Mpumep 1
TennoTexHU4YeCcKun pacyeT TENJIOro Yepaaka

UcxoaHble faHHbIe

MecTo cTpoutenbctBa - MockBa, t_ex = - 28°C; D_d =4943 °C x cyT.

Twun 3gaHns - pssgoBas cekums 17-3TaxKHOro Xunoro goma.

KyxHu B KBapTupax ¢ aneKTponnmMTamum.

Mnowaan nokpbITUA (KPOBMK) Haj TennbiM YepaakoM A_g.c = 252,8 M2, nepekpbITUa Tennoro Yepaaka
A_g.f = 252,8 M2, HapyxHbIX cTeH Tennoro Yepaaka A_g.w = 109,6 m2. MNpunBeaeHHyo Nnowaab onpegensem

no dopmyne (33)

a = 109,6/252,8 = 0,4335.
g.w

COI'IpOTVIBJ'IeH ne tennonepenadye CteH

g.w
R =1,8 M2 x °C/Br.
o

B Tennom u4eppake pa3smelleHa BepxHAd pasBodka Tpyd CUCTEM OTOMMEHWS W Topsvero
BogocHabxeHus. PacuyeTHble TemnepaTypbl CUCTEMbI OTOMNEHWS C BepxHew passogkon 95°C, ropsdero
BogocHabxeHnst 60°C. [JnMHa TpybonpoBOAOB BEPXHEN Pa3BOAKM CUCTEMbI OTOMMEHMS COCTaBuna:

d pi, MM 80 50 32 25 20

1 pi, Mm 15 17 19,3 27,4 6,3

OnvHa pr6OI'IpOBOﬂ,OB ropa4ero BOAOCHabXeHnst cocTaBuna:

d pi, MM 80 50 32 25



1 pi, Mm 3,5 16 12,4 6

TemnepaTtypa Bo3gyxa B NoMeLLeHUsIX BepxHero ataxa t_int = 20°C.
TemnepaTypa BO34yxa, MOCTynawoWero B TeMblM _4Y4epAak U3 BEHTUISUMOHHBIX KaHanos, t ven =

21,5°C.
Mopsigok pacuyeTa

1. CornacHo Tabnuue 4 CHull 23-02 HopMmnpyemoe conpoTuBreHMe Tennonepeaaye NnokpbITUS XUNoro
3gaHua R _req ona D_d = 4943 °C x cyT QOMKHO ObITb HE MeHee 4,67 M2 x °C/BT.
Onpegenum cornacHo 9.2.1 BenuyuHy Tpebyemoro conpoTMBIIEHUS Tennonepedaye nepekpbITUst

Tennoro Yepgaka R(g.f)_o no chopmyne (29), npeasapuTenbHO BbIMUCIIMB kKO3 dULMEHT n o cdhopmyne (30),
NPUHSAB TemnepaTtypy Bo3dyxa B Tennom yepgake t(g)_int = 18°C.

n = (t -t )/ (t -t ) = (20 - 18)/(20 + 28) = 0,04.

Torpa R(g.f)_ 0=0,04 x 4,67 =0,19 m2 x °C/BT.
MpoBepum cornacHo 9.2.2 BbinonHeHne ycnosus Hdenbta t <= [JenbTa t n Ans NOTOMKOB NOMELLEHNIA
nocnegHero ataxa npu denbtat n=3°C



IDenpTa t = (t -t Yy / (R aneda ) = (20 - 18)/(0,19 x 8,7) = 1,21 °C < JenbTa t
int int o int 1



Tak Kak nepekpbiTUEe BEPXHEro 3Taxa COCTOUT U3 Xene300eTOHHOW MnuThl TonwuHon 160 MM c
3aTUPKOW MNOBEPXHOCTU LIEMEHTHO-MECHYaHbIM pacTBOpPOM TonwmHon 20 MM, TO CONPOTUBIIEHNE Tennonepeaaye
R(g.f)_o atoro nepekpbitna paBHo 0,3 M2 x °C/BT, 4TO Bblle MUHMManbHOro 3Hadenumss 0,19 m2 x °C/Br,
onpegerneHHoro rno gopmyne (29).

2. Bbluucnum cornacHo 9.2.3 BeNMYMHY COMPOTMBIIEHMS Temnnonepegade nepekpbiTUs Yepaaka
R(g.c)_o, npeaBaputenbHO ONpeaenue cneayowme BennYmHbI:

COMNPOTUBIIEHNE Tensionepedade HapyXHbIX CTEH 4YepAaka M3 YCNOBMS HEBbINAAeHWUs KoHOeHcaTta
paBHo 1,8 M2 x °C/BT;

NpVBEAEHHbIA pacxof Bo3dyxa B CUCTEME BEHTMNsAUUM onpegensitoT no tabnuue 11 - G_ven = 26,4
kr/(M2 X 1) ansa 17-3TaXXHOro Joma C 3M1eKTponMTamum.

lMpuBeaeHHbIe TENNONOCTYNNEHNS OT TPyboNpoBOAOB CUCTEM OTOMIIEHNSI N TOPAYEro BOAOCHabXeHWs
onpenensioT Ha OCHOBE UCXOAHbIX AaHHbIX A TPy® U COOTBETCTBYIOLUMX 3HAYeHMI g_pi no Tabnuue 12 (npu
TemnepaType oKkpyxatolliero Bosgyxa 18°C):

n
(Cymma g 1 )/A = (31,8 x 15 + 25 x 17 + 22,2 x 19,3 + 20,4 x
i=1 pi pi g.f

x 27,4 + 18,1 x 6,3 + 19,2 x 3,5 + 14,9 x 16 +
+ 13,3 x 12,4 + 12 x 6)/252,8 = 10,07 Br/M2.
Toraga conpoTuBneHue Tennonepegaye NokpbITMa Yepaaka R(g.c)_o pasHo:
g.c
R = (18 + 28)/[0,28 x 26,4 (21,5 - 18) + (20 - 18)/0,3 +
° + 10,07 - (18 + 28) 0,4335/1,8] = 46/31,53 = 1,46 M2 x °C/BT
3. MNpoBepnM HapyxHble orpaxaatoLime KOHCTPYKUMM Yepaaka Ha ycroBue HeBbiMageHus KoHgeHcaTa

Ha MX BHYTPEHHEeN noBepxHocTu. C 3TONM Lenbio paccunTbiBaloT cornacHo 9.2.5 TemnepaTypy Ha BHYTPEHHEWN
NMOBEPXHOCTM NOKPbITUA Tay(g.c)_si n cTeH t(g.w)_si yepgaka no chopmyne (35)

g.c

Tay =18 - [(18 + 28)/(12 x 1,46)] = 15,37°C;
si
g.w

Tay =18 - [(18 + 28)/(8,7 x 1,8)] = 15,06°C.
si

Onpepenvm TemnepaTypy Touku pockl t_d Bo3ayxa B Yepaake.
CpepgHee napuumansHoe [faBrieHVWe BOASHOrO napa 3a siHBapb Ans Mockebl paBHo e p = 2,8 rlla.
BnarocoaepxaHue HapyxHoro Bo3ayxa f_ext onpegensioT no dopmyne (37)

f = 0,794 x 2,8/(1 - 28/273) = 2,478 ©/M3.
ext

BnarocogepxaHue Bosgyxa Tennoro yepgaka f g, onpegensioT no dopmyne (36) ana OoMoB C
anekTponnuTamu

f =2,478 + 3,6 = 6,078 r/mM3.
g

MapumnansHoe AaBneHne BOASHOIO Napa Bo3ayxa B Yepaake e_g onpeaensior no dopmyrie (38)

e =6,078 (1 + 18/273)/0,794 = 8,16 rlla.
g

Mo npunoxeHurw C Haxogum TemnepaTypy Toudkum pocbl t d = 4,05°C, 4TO 3HAYMTENBHO MEHbLUE
MUHUManNbHOW TeMnepaTypbl MOBEPXHOCTM (B AaHHOM criydae nokpbiTus) 15,37°C. CnegosatenbHO, KOHAEHcAT




Ha NMOKPbITMUN N CTEHAX Yepaaka BbiNagaTb He byger.

CymmapHoe comnpoTvBrieHVWe Tennonepenadye ropu3OHTanbHbIX OFPaXKAEHWA TEnmoro 4eppaka
coctaensieT R(g.c) o + R(g.f) o = 0,3 + 1,46 = 1,76 m2 x °C/BT npn Hopmupyemom cornacHo CHwull 23-02
conpoTuBneHuu Tennonepeaadye obbIMHOIO NOKPLITUSA 3aaHua R_req = 4,67 m2 x °C/BT.

Mpumep 2
TennotexHM4YecKun pacyeT Texnoanosnbs

MUcxopHble faHHbIe

Twvn 3gaHna - paaoBas cekuns 17-3TaXHOro XWUMoro 4oma Npy HanuyumMn HWKHeN pasBoaku Tpyb cuctem
OTONNEHUS U ropsYero BOAOCHabXeHws.

MecTo cTpouTenbcTBa - Mockea, t_ext = -28°C; D_d = 4943 °C x cyT.

Mnowaab LOKONLHOro NepekpbITMs (Hag Texnognonsem) A_b = 281 m2.

LLnpuna nogeana - 13,8 m; nnowaab nona texnognones - 281 m2.

BbicoTa HapyXHOWM CTeHbl Texnognonbs, 3arnybneHHon B rpyHT, - 1,04 m. Mnowaab HapyXHbIX CTEH
TEeXNoAnosnbs, 3arnybneHHbIX B rpyHT, - 48,9 m2.

CymmapHas anuHa | nonepeyvyHoro ceyeHmns orpaxaeHuin Texnoanonbs, 3arnybreHHbIX B rPYHT,

1 =13,8+ 2 x 1,04 = 15,88 M.

BbicoTa HapyKHOW CTEHbl TEXNOANONbS Haf ypoBHEM 3eMnu - 1,2 m.

Mnowaab HapyXHbIX CTEH Hag ypoBHeM 3emnn A_b.w = 53,3 m2.

O6bem Texnognonbs V_b = 646 m3.

PacyeTHble TemnepaTypbl CUCTEMbl OTOMMEHUS HWXHen passoaku 70°C, ropsiuero BogocHabxeHws

60°C.
[OnuHa TpybonpoBogoB CUCTEMbI OTOMSEHMUS C HMKHEN pa3Boakon |_pi cocTaBuna:
d pi, MM 80 70 50 40 32 25 20
1 pi, ™ 3,5 10,5 11,5 4,0 17,0 14,5 6,3

OnvHa pr60|'|p0BO£I,OB ropa4ero BOAOCHabXeHnst cocTaBumna:

d pi, MM 40 25

1 pi, ™ 47 22

[aszopacnpegenuTenbHbix TpydO B Texnognosibe HeT, MO3STOMY KpaTHOCTb BO3gyxoobMeHa B
Texnognonbe | = 0,5 u(-1).
TemnepaTtypa Bo3gyxa B NoMeLleHusiX nepBoro ataxa t_int = 20°C.

Mopsigok pacuyeTa

1. ConpoTuBneHue Tensnonepegade HapyXHbIX CTEH TEXMOAMOSibsi Hag YPOBHEM 3eMIU MPUHUMAIOT
cornacHo 9.3.2 paBHbIM COMPOTUBIIEHNIO Tennonepeaaye HapyxHbix cteH R(b.w)_o = 3,13 m2 x °C/BT.

2. MNpvBeaeHHOEe COMNPOTUBIMEHNE TENNONepeaaye OrpaxaarolmMX KOHCTPYKLUMIA 3arnybneHHOn 4actu
Texnoanonbsi onpegenum cornacHo 9.3.3 kak ANs yTenneHHbIX NOMoB Ha FPYHTE, COCTOSILLEN U3 TEPMUYECKOTO
COMPOTUBIEHMNS CTEHbI, paBHOro 3 M2 x °C/BT, n yyacTkoB nona Texnognosibs.

ConpoTuBneHve Tennonepegadye y4acTKOB Mofia Texnognosnbsi (HaumHasi OT CTEHbl A0 CepeauHbl
Texnognornbs) wupuHon: 1 m - 2,1 M2 x °C/B1; 2 m - 4,3 M2 x °C/BT; 2 m - 8,6 M2 x °C/BT; 1,9 m - 14,2 M2 X
°C/B1. CoOTBETCTBEHHO NIoWagb 3TUX Y4acTKOB A4S YacTu Texnognonbsi AnuHon 1 m 6yget pasHa 1,04 m2
(CTeHbI, KOHTaKTUPYOLLEN C TPYHTOM), 1 M2, 2 M2, 2 M2, 1,9 M2.

Takum obpasom, conpoTUBIEHUE Tensnonepeaade 3arnybrneHHON YacTh CTeH TeEXNOANOIbs PaBHO



s
R=2,1+3=25,1 M2 x °C/Br.
o

Bblumcnum npuBegeHHOe COMPOTMBNEHWE Tennonepefade orpaxaeHwn 3arnyGrneHHoOn 4YacTu
TEeXnoAnonbs

S
R=7,94/[(1,04/5,1 + 1/2,1 + 2/4,3 + 2/8,6 + 1,9/14,2] = 5,25 M2 x °C/Br.
o

3. CornacHo CHull 23-02 HopMupyemoe coOnpoTuBMeHWe Tennonepenade nepekpbiTUs Hag
TexnoanosnbeM xunoro 3gaHma R_req ona D_d = 4943°C x cyT paBHo 4,12 m2 x °C/BT.

CornacHo 9.3.4 onpegenum 3HadeHue Tpebyemoro ConpoTUMBIIEHWUs Tennonepegaye LOKOMbHOro
nepekpbiTUs Hag Texnognonsem R(b.c) o no dopmyne

b.c
R = n R ,

e} req

Toe n - kosbdbuumeHT, onpernesisgeMslt nopu IPUHATON MUHMMAJIbHOM
TeMIepaType BO3Iyxa B noamnonbe t(b) int = 2°C.
b
n = (t -t )/ (t -t )y = (20 - 2)/(20 + 28) = 0,375.
int int int ext

Torga R(bc)_ 0=0,375x4,12 = 1,55 m2 x °C/Br.

4. Onpegenum TemnepaTypy Bo3gyxa B Texnognonse t(b)_int cornacHo 9.3.5.

MpeaBaputenbHO onpegenum 3HadeHue uneHoB dopmynbl (41), kacalowuxcsa TennosblaeneHun ot
TpyO CMCTEM OTOMMEHUsI U ropsiiero BOAOCHAOXeHMs, Ucnonb3ys AaHHble Tabnuubl 12. Mpu Temnepartype
Bo3gyxa B Texnognosnbe 2°C NMoTHOCTb TEMNSIOBOrO MOTOKA OT TpyOOMpOBOAOB BO3pacTeT MO CPaBHEHMWIO C
3HaYeHVsAMM, NpUBEAEHHbIMM B Tabnuue 12, Ha BENUYMHY KO3 dULMEHTa, NONYyYEHHOro U3 ypaBHeHus (34):
anst TpybonpoBOAOB CUCTEMbI OTOMNEHMA - Ha koadduumeHT [(70 - 2)/(70 - 18)]1(1,283) = 1,41; ans
TpybONpoBOAOB ropsAyero BogocHabxeHus - [(60 - 2)/(60- 18)](1,283) = 1,51. Toraa

n
Cymma (g 1 ) = 1,41 (22,8 x 3,5 + 2,03 x 10,5 + 17,7 x 11,5 +
i=1 pi pi
+ 17,3 x 4 + 15,8 x 17 + 14,4 x 14,5 + 12,7 x 6,3) +

+ 1,51 (14,6 x 47 + 12 x 22) = 1313 + 1435 =
= 2848 BT.

Paccuntaem 3HaueHne Temnepatypbl t(b) int n3 ypaBHeHust TennoBoro 6anaHca nNpu Has3Ha4YeHHON
TemnepaType nognonesa 2°C

b
t = (20 x 281/1,55 + 2848 - 0,28 x 646 x 0,5 x 1,2 x 28 -
int

28 x 329,9/5,25 - 28 x 53,3/3,13)/(281/1,55 + 0,28 x
x 646 x 0,5 x 1,2 + 329,9/5,25 + 53,3/3,13) = 1198,75/369,7 =
= 3,24°C.

TennoBoi NOTOK Yepes LiIoKONbHOE NepekpbITUE COCTaBMUI

b.c



q = (20 - 3,24)/1,55 = 10,8 Br/M2.

5. TMpoBepumM, yooBneTBOpsieT NV Tensos3awuTa MepekpbiTUs Hag TexnoAnonbem TpeboBaHuto
HopmaTMBHOro nepenaga OenbTa t(n) = 2°C ang nona nepeoro ataxa.
Mo cdopmyne (3) CHul 23-02 onpeaenm MUHUMAnbLHO AOMYCTUMOE COMNPOTMBIIEHME Tensonepeaaye

min b.c
R = (20 - 2)/(2 x 8,7) = 1,03 M2 x °C/BT < R = 1,55 M2 x °C/BrT.
o o

Tpebyemoe conpoTuBeHne Tennonepeaaye LOKOMbHOro NepekpbiTUS Hag TEXNOANONbEM COCTaBnseT
1,55 M2 x °C/BT npu HopmupyeMoMm cornacHo CHul 23-02 conpoTuBneHun Tennonepeaaye NepekpbITui Hag
nogBanamu 4,12 m2 x °C/BT1. Takum obpa3om, B TEXNOANOSbEe 3KkBUBaneHTHast Hopmam CHull 23-02 tennoas
3awwmTa obecrnevmBaeTcs He TONbKO OrpaXaeHmsamMn (CTeHaM1 U NOMOM) TEXNOAMNOMbSA, HO U 3a CHET TennoThl OT
TpyOONPOBOAOB CUCTEM OTOMSEHUSA U rOpsiHero BOAOCHabXeHus.

MpunoxeHue Y
(pekomeHpgyemoe)

Mpumep pacuyeTa NpMBEeAEHHOrO CONPOTUBIIEHUS
Tennonepepaye y4acTKOB CTE€H, PacnosfioXXeHHbIX 32 OCTEKNeHHbIMU NOAXKUAMMU N BanKoHaMu

UcxoaHble AaHHbIe

[eBATnaTaxHoe Xunoe 3gaHne Co CTeHaMmu U3 MOPUCTOrO CUMMKATHOro Kmpnuya TonwmHon 770 mMm
(R(r)_w = 1,45 m2 x °C/BT), noctpoeHo B r. Apocnaene (t_ext = -31°C). bankoHbl 1 NOAXWM OCTEKNEHBI
ogHocnonHblM ocTteknerHnem (R_F = 0,18 m2 x °C/BT), HWxHAA vacTb yTenneHa (R_w = 0,81 m2 x °C/BT). B
HapyXHbIX CTEHax B 30He OCTEKIMEHHbIX 6ankoHOB CBETONPOEMbl 3anofIHEHbl OKOHHbIMU 1 ABEPHbIMY Briokamm
C ABYXCITOMHbIM OCTekneHueMm B pasgenbHbix nepennetax (R(r)_F = 0,44 m2 x °C/Bt). HapyxHbii TopeL,
OankoHa MMeeT CTeHKy M3 cunukaTHoro kmpnuda TonwuHon 380 mm (R_w = 0,6 m2 x °C/BT). Temnepatypa
BHyTpeHHero Bosgyxa t_int = 21°C. OnpegenuTb npuBegeHHOE COMNPOTUBMEHWE Tennonepegaye CUCTEMbI
OrpaxaatoLLUmnx KOHCTPYKLMIN OCTEKNEHHOro 6ankoHa.

Mopsigok pacuyeTa

CornacHo reomMeTpuvYeckUM nokasaTensm OrpaxaeHun ocTekneHHoro 6ankoHa, npeacTaBneHHbIM Ha
pucyHke ¥.1, onpegeneHsl conpoTmeneHmns Tennonepegade R(r) n nnowagu A oTAenbHbIX BUAOB OrpaXKaeHun:

1. HapyxHasa cTeHa n3 nopucToro cunmkaTHoro kmpnuda tonwmHon 770 mm, R(r)_w = 1,45 m2 x °C/Br,
A w=15m2.

2. 3anonHeHWe GankoHHOrO W OKOHHOIO MPOEMOB [epeBsiHHbIMKM OGriokamMmuM C  ABYXCHOWHbIM
ocTekneHuem B pasgenbHbix nepennetax R(r)_F = 0,44 m2 x °C/Bt, A_F = 6,5 m2.

3. TopueBas cTeHka M3 cunMkaTHoro kupnuya TonwmHon 380 mm R(r)_w = 0,6 M2 x °C/BT, A_w = 3,24
M2.

4. HenpospayHas yactb orpaxgeHus 6ankoHa R_w = 0,81 m2 x °C/B1, A_w = 6,9 m2.

5. OgHocnownHoe ocTtekneHue 6ankoHa R_F = 0,18 m2 x °C/BT1, A_F = 10,33 m2.

Onpegenvm TemnepaTypy Bosgyxa Ha 6ankoHe t bal mpu pacuyeTHbIX TemnepaTypHbIX YCNOBUAX MO

dopmyne (43)

t = [21 (15/1,45 + 6,5/0,44) - 31 x (10,33/0,18 + 6,9/0,81 +

bal+ 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.

Mo cdhopmyne (45) onpeaenum KoadhULNEHT n:

n = (21 + 17,45)/(21 + 31) = 0,739.



Mo cdhopmynam (44) NOMy4YUM YTOYHEHHbIE 3HAYEHUSA NMPUBEAEHHOrO CONPOTMBMEHMSA Tennonepegade
cteH R(bal)_w n 3anonHeHun ceetonpoemoB R(bal)_F ¢ yyeTom ocTekneHust 6ankoHa:

bal

R =1,45/0,739 = 1,96 M2 x °C/Bt;
4

bal

R = 044/0,739 = 0,595 M2 x °C/BrT.
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Pucynor Y.1 — TInau (a), paspes (6) 1o ceueumio I—I
mana ¥ dacan (6) no ceuenmio [I—II ocrexnenuoro
GankoHa MHOTOSTAXKHOrO JKVJIOTO 3XaHMsI



"Puc. ¥Y.1 lNnaH (a), paspes (6) no ceveHunto I-I nnaHa n cdacag (B) no ceyenunto ll-1l octekneHHoro 6ankoHa
MHOrO3Ta)KHOr0 XWUNoro 3gaHns"

MpunoxeHne ®
(pekomeHagyemoe)

Mpumep pacyeTa TENSIOYCTOMYMBOCTU Orpaxkaarolmx KOHCTPYKLUMIA B TeNNbIN nepuoa roga

OnpenennTb, yaoBnetBopsieT nu TpeboBaHWAM B OTHOLUEHUWM TEMMOYCTOMYMBOCTM TpEXCIOWHas
KenesobeToHHas naHenb C YTENnUTENeM W3 TMEHOMONUCTMPONa Ha TMOKMX CBSA3sSX C  rabapuTHbIMK
napameTpamMu, NPUHATLIMU MO NPUMEPY pacyeTa pasgena 2 npunoxeHus H.

UcxoaHble AaHHbIe

1. PawnoH ctpoutenscTtia - r. PoctoB-Ha-[oHy.

2. CpegHsasa mecavHas TeMnepaTtypa Hapy>KHOro Bosgyxa Hambonee xapkoro mecsua (Mons) cornacHo
CHwuIT 23-01 t_ext = 23°C.

3. MakcnmanbHasa amnnuTyda CyTOYHbIX KonebaHui TemnepaTypbl HapyXHOro BO34yXa COrnacHo
CHuIT 23-01 A_t,ext = 19°C.

4. MakcMmarnbHoe 1 cpegHee 3HaYeHWss CyMMapHOW (MPSMOW M pacCesiHHOW) COMHEYHOW paguauun B
none npu AcHoM Hebe Ona BepTUKaNbHOW MOBEPXHOCTM 3amnagHOW OpUEHTauMu COrnacHo npunoxeHuto
|_max =764 Bt/m2 n|_av = 184 Bt/m2.

5. PacueTtHas ckopocTb BeTpa cornacHo CHull 23-01 v = 3,6 m/c.

6. TennoTexHNYECKME XapaKTEPUCTUKN MaTepuanoB NaHenu BbIGUpaTCca No yCroBUSAM 3KCnyaTauum
A cornacHo npunoxeHuto I

ONs xene3obeToHHbIX CroeB

namMbna = Jjambma = 1,92 Br/ (M x °C),
1 3

s =s =17,98 Bt/ (M2 x °C);
1 3

ana neHononucTupona

nambma = 0,041 Br/ (M x °C),
2

s = 0,41 BT/ (M2 x °C).
2

Mopspok pacyeTta

1. Tepmuyeckme conpoTnBEHNs OTAEeNbHbLIX CNIOEB CTEHOBOW NaHernu:
BHYTPEHHErO Xerne306eTOHHOro cros

R=20,1/1,92 = 0,052 M2 x °C/Bt;
1

cnoga neHononucTupona

R = 0,135/0,041 = 3,293 M2 x °C/BT;
2

HapY)XHOrO >kene306eTOHHOro cros

R =0,065/1,92 = 0,034 M2 x °C/Br.



3

2. Tennosas MHEPLUMS KaXO0ro Crosd n caMon naHenu:
HapY>XHOTO Xene3o0eTOHHOro crios

D=20,052 x 17,98 = 0,935 < 1;
1

neHononucTupona

D= 3,293 x 0,41 =
2

|
=
~
w
(€]

BHYTPEHHEro xene3obeToHHOro cnos

D=20,034 x 17,98 = 0,611;
3

BCew naHenu

Cymma D = 0,935 + 1,35 + 0,611 = 2,896.
i

Mockonbky TennoBasd wWHepuus cTeHoBon naHenm D < 4, 710 TpebyeTca pacyeT naHenn Ha
TENOYyCTONYNBOCTb.

3. Hopwmwupyemas awmnnutyga konebaHum TemnepaTtypbl BHYTPEeHHeW mnoBepxHocTu A(req)_tay
orpaxgaroLLen KOHCTpYKUMmn onpeaenseTcs no dopmyne (46)

req
A =2,5-0,1 (23 - 21) =2,3 °C.
Tay

4. KoahduumMeHT TennooTAaun HapyXHOW MOBEPXHOCTU arnbda_ext orpaxgarolen KOHCTPYKUMU Mo
neTHUM ycrosuaMm onpepensetcs no cdopmyne (48)

anboda =1,16(5 + 10 xB.KOpeHbL(3,6)) = 27,8 Br/ (M2 x °C).
ext

5. PacueTHas aMmnnutyaa konebaHui TeMnepaTtypbl HapPYy>XHOro BO3Ayxa BblHUCIAETCA No QOQM!HG

(49)

des
A =0,5 x 19 + [0,7(764 - 184)1/27,8 = 24,1 °C.
t, ext

6. KoadhpmumeHT TennoycBOeHUs Hapy>XHOW noBepxHocTu cnosa Y ¢ Tennosou wHepuuen D < 1
onpegensetcsa pacyetoMm no cropmynam (51) n (52):
a) ANs BHYTPEHHEro ene3obeToHHOro cros

2
Y = (R s + ansda y/ (1 + R ansda )y = (0,052 x 17,982 + 8,7)/
1 11 int 1 int
/(1 + 0,052 x 8,7) = 17,6 Br/ (M2 x °C);

6) Ana cpegHero crnost M3 neHononuctvpona, uMmetowero D > 1, KoadbdUUMEHT TennoycBOeHus
Hapy>XHOWM MOBEPXHOCTU CNOS NPUHMMAETCH PaBHbIM KO3 ULIMEHTY TENIIOYCBOEHUSI MaTepurana

Y = s = 0,41 Br/ (M2 x °C);
2 2



B) ANs1 HAPY>KHOTO »ene3obeToHHOro cros

2 2
Y= (RS+Y)/(1 +RS) = (0,034 x 17,98 + 0,41)/
3 3 3 2 3 2
/(1 + 0,034 x 0,41) = 11,24 BT/ (M2 x °C).

7. BenuunHa 3aTyxaHus pacyeTHOM amnnutyabl konebaHum TemnepaTypbl HapYyXHOro BO34yxa B
orpaxgatoLlen KOHCTPYKLUM BeluncnaeTca no chopmyne (47)
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D/KB.KOpPEeHE (2)

[ (s + anbda ) (s +Y )(s + Y )

1 int

2,896 XB.KOpPEeHE (2)

,98 + 17,6) x

[(17,98 + 8,7)

(0,41 + 0,41) (17,98 + 11,24)

2

1 3 2

(0,41 + 17,6)

X

(17,98 + 0,41)

27,8] = 101,56.

(27,8 + 11,24)1/



8. AMnnuTyga konebaHui TemnepaTypbl BHYTPEHHEW MOBEPXHOCTU CTEHOBOW MaHenu onpeaensietcsi

no dopmyne (50)

des des req
A = A /v = 24,1/101,56 = 0,24 < A = 2,3°C,
Tay t,ext Tay

4YTO OTBEYaeT TpeboBaHUAM HOPM.

MpunoxeHune X
(pexkomeHagyemoe)

Mpumep pacyeTa MOLWHOCTH TENIOAKKYMYNSALMOHHOroO NnpuGopa

UcxopHble gaHHbIe

OnpegenuTb  MOLLHOCTb  TEMMOAKKYMyNAUMOHHOro npubopa, WCNonbL3yemMoro Ans  OTONneHus
noMeLleHnss OOHOCEMENHOro XWMoro goma, u onpegenutb Tun 3Toro npubopa. PacyeTHas Temnepatypa
HapyxHoro Bosfyxa - MmHyc 22°C. Pac4yeTHble Tennonotepu nomeweHmsa Q(des)_h.l = 2500 BT. MNokasatenu
TENNOYCTOMYMBOCTI MOMELLEHUS creayowme: nokasaTenb TennoycBoeHus nosepxHocten Y_n = 122,5 B1/°C,
nokasaTeflb MHTEHCMBHOCTM KOHBEKTMBHOIO BO3gyxooOmMeHa B nomeweHun Jlambga = 98,8 B1/°C.
MpoJoMKNTENBHOCTL 3apaaKyM TennoakkymynupytoLlero npubopa m = 8 4. PacyeTHylo pa3HOCTb TemnepaTyp
Oenbta t(des) onpegensawT no c¢opmyne (66), paBHyto 20 - (-22) = 42°C. PaccuntaTb MOLLHOCTb
TENnoakkyMynsaUMOHHOro 1 AONOMHUTENBHOIO NPUOOPOB AN crydast KOMOMHUPOBAHHOW CUCTEMbI OTOMJIEHMS,
cocToswen M3 6a3oBOM (BHE MNMKOBOW) TEMMOAKKYMYMNALUMOHHOW CUCTEMbI U OOMOSIHUTENBHOW MOCTOSIHHO
paboTtatoLen cucTemel.

Mopsapok pacyeTta

MoLHOCTL OTONUTENBHOIO an60pa onpepgenaeTca no QOQM!J‘IG !64[

Q = 2500 (24/8) = 7500 Br.
p.c

Mogbop Tuna npubopa npomssoaumM Mo rpacpuky Ha pUcyHke 2, npeasapuTensHo onpegdenus Jlambaa
/Y _n =98/122,5 = 0,81 u Q_p.c/(Jllambga OdenbTa t(des)) = 7500 //(98,8 x 42) = 1,81. B pesynbtate cnegyeTt
BbIbpaTh TENnoakkymynupyoLmn npubop ¢ nokasatenem 3atyxaHus v_c = 18.

KonuyectBo Tennotel Q_p.c, nocTynatowen oT TennoakKyMynsunmoHHoro npubopa 6a3oBow cuctemsl,
paccuymTbiBaloT cornacHo 11.2.2.6 npu pacyeTHon Temnepatype MuHyc (-22 + 5) = 17°C no copmyne



2500 (20 + 17)/(20 + 22) = 2202 BrT.



MoLHOCTL OONOMHUTENBHOIO MOCTOSIHHO paboTatowiero npubopa otonneHus Q_b onpegensoT no
ypaBHeHuio (65)

Q = 2500 - 2202 = 298 Br.
b

Mpunoxexue L
(pexkomeHayemoe)

MeToAbl OLEeHKH BO3A4yXONMpoHUUaHuUA orpaxagarowmnx KOHCprKLI,VIVI 34aHUN

Ll.1 Mpumepbl onpegeneHns conpoTUBNeHUs
BO34YXONPOHMLAHUIO OrpaXkAatoLmnX KOHCTPYKLUA U BbIGOpa TUna oKOHHOro 6rioka npu
NPOEKTUPOBAHUU XKUJbIX 30aHUN

Mpumep 1

UcxoaHble AaHHbIe

OnpepenuTb, yAOBNETBOPAOT S B OTHOLUIEHUM COMPOTMBIIEHUS BO34YXONPOHMUAHWIO TpeboBaHMAM
CHwuIN 23-02 okHa B nnacTMacCoBbIX MepenfieTax ¢ ABYXKaMEpPHbIMU CTeKronaketaMyn B 12-3TaKHOM 34aHuK
BbicoTon H = 34,8 m B 1. Ydhe. MakcnmanbsHasa M3 cpegHnx cKkopocTen BeTpa no pymbam 3a aHBapb v = 5,5 m/c.
CornacHo ceptucdukaTy BO3ayxonpoHuuaemocTb okHa npu Oenbta p = 10 MNa paBHa G = 3,94 kr/(M2 X 4),
nokasatens pexuma dunstpaumm n = 0,55.

Mopspok pacyeta

Ons r. Yool cornacHo CHwulM 23-02 cpegHas TemnepaTypa HapyXHOro Bo3gyxa Hanboree XOnogHown
NsaTUAHEBKM ob6ecneyveHHocTbio 0,92 paBHa MuHyc 35°C, pacyeTHas TeMmnepaTtypa BHYTPEHHEro BO3ayxa paBHa
21°C.

Bbluncnsem yaenbHbI BEC Hapy)XKHOMO 1 BHyTPeHHero Bo3ayxa no dopmynam (69) n (70):

TaMMa = 3463/[273 + (-35)] = 14,55 H/M3;
ext

TaMMa = 3463/(273 + 21) = 11,78 H/M3.
int
Onpepgensiem pacyeTHy0 pa3HOCTb AaBreHW BO34yXa Ha HAapYXHOW 1 BHYTPEHHEN NOBEPXHOCTSX OKHa

Ha ypoBHe noJia NnepBoro 3taxa 3gaHudA HenbTa p no QOQM!HG 168!

2
Oenvbra p = 0,55 x 34,8(14,55 - 11,78) + 0,03 x 14,55 x 5,5 = 66,22 Ila.

HaxoamMm HopMupyemoe COMpOTMBIIEHWE BO3OYXOMPOHWLAHWMI0O OKOH B paccMaTpuBaemMom AoMe Mo

dopmyne (72)

red 2/3
R = (1/5) (66,22/10) = 0,71 M2 x u/kr.
int

COI'IpOTMBJ'IeHI/Ie BO34yXONnpoHMUaHNIO OKHa onpeaennm no QOQM!HG !73!
0,55

R = (1/3,94) (66,22/10) = 0,72 M2 x 4u/Kr.
inf



Taknm obpasom, BbIbpaHHOe OKHO ygoBneTBopsieT TpeboaHnam CHul 23-02.

Mpumep 2

MUcxopHble faHHbIe

OAHOKBAPTUPHBIA OOHOSTAXHbLIA XUon AoMm. Mecto cTpouTenbctBa - r. TUxBUH JleHUHrpagckom
obnactn. PacueTtHas TemnepaTypa Bo3gyxa B nomelleHusx t_int = 20°C. CornacHo CHwull 23-01 cpegHas
TemnepaTypa t_ht u npogomkuTensHOCTL oTonUTENbHOro nepuofa z_ht ans r. TuxeuHa coctasnsaT: t_ht = -
2,8°C; z_ht = 227 cyt. [pagyco-cyTKu oTonuTenbLHOro nepuoga, onpegensiemoie no cobopmyne (1), pasHbl

D = (20 + 2,8) 227 = 5176 °C x cyrT.
d

Hopmupyemoe conpoTuBneHue Tennonepegadye Ans OKOH Aoma cornacHo Tabnuvue 4 CHwull 23-02
coctaensieT R_req = 0,538 m2 x °C/BT.

Mopsigok pacuyeTa

[ns ycTaHOBKM B JA@HHOM 3[aHWM BblOpaH OKOHHbIM ©nok npoussoactea doupmbl "Mpodut” (BeiwHun
Bono4ok) ¢ TpOMHbIM OCTEKITEHNEM B AEPEBSHHbBIX pa3faernbHO-CrnapeHHbIX NepenseTax.

CornacHo npoTokony CepTUPUKALMOHHBIX UCMbITAHUI NMPUBEAEHHOE CONPOTUBMEHME Tennonepenadve
OKOHHOro 6510ka (NpU OTHOLLIEHMU MOWAAM OCTEKNEHMS K MAowanmn 3anofiHeHUsS CBETOBOro Npoema paBHOM
0,75) R(r)_o =0,545m2 x °C/BT > R_req = 0,538 m2 x °C/BT.

PesynbTatbl cepTUMKaLMOHHBIX UCMbITaHNA 3Toro 6noka Ha Bo3gyxonpoHuuaemocTs cornacHo TOCT
26602.2 npuBeneHbl Ha pucyHke L.1. Mo pe3ynbTaTam UCNbITaHWA Ha BO34YXONPOHULLAEMOCTb OKOHHbINA B0k
npoussoacTtea upmel "TpoduT" oTHOCKUTCA K KNnaccy B.

CornacHo 8.6 CHwull 23-02 OKOHHble ONOKM B OAHO3TaXHBLIX AOMax MO BO34YXOMNPOHULLAEMOCTU
OOIMKHbI ObITb B Npeaenax krnaccos B - [1. BeiGpaHHbI OKOHHbIM O510K N0 BO34YXONPOHULLAEMOCTM MMEET Krace
B 1 OH MOXeT 6bITb MPUMEHEH B OAHOKBAPTUPHOM OAHO3TAXXHOM XXWUITOM JOME.



Q, M3/um?

80
70 .
60 Vd

/F’ ‘Knacc A
1 /ﬂ'/ | | ]

20 30 30 100 150 200 300 400 500 600
Ap, Tla
____x_-_-x---.;x---- — OKOHHBIA GNOK U3 KJIeeHOro Opyca XBOMHBIX HOPOA ¢ ABYX-

K4MEPHEIM CTEKJIOTIAKETOM C ABOMHBIM YIUIOTHEHMEM HpH-
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cmenQun==Q-==-0---- -~ OKOHHBIT 610K € TPOMHEIM OCTEKIEHNEM B ACPEBAHHEIX pas-
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Pucynox I[.1 — I'paduxy 3aBucCHMOCTEH OOBEMHOM BOSAYXONMPOHKUAEMOCTH O OT
Tepenana AapieHust Ap M0 Pe3ynabTaTam CepTHOUKAUMOHHBIX UCTIBITAHIH OKOHHOTO
6J10Ka, COMOCTABICHHBIE C Tpad)iKaMH HOPMATUBHBIX TIPAMBIX, ONPEAETSAIONX Ipa-
HULB! KJIAacCOB OKOHHBIX 610K0B o posmyxonpouruuaemoctn no I'OCT 26602.2



"Puc. L.1. N'padmku 3aBucnmocTen o6 beMHONM BO3ayxonpoHuuaemocty Q_1 oT nepenaga AaBneHus genbta
p no pesynbTaTtaMm CepTU(UKALNOHHBIX WCMbITAHUA OKOHHOro 6loKa, COMOCTaBMEHHbIX C rPaddUKOM
HOPMAaTUBHbBIX NPSMbIX, ONpedensitoLnNX rpaHuLbl KNacCcoB OKOHHbIX BGTIOKOB MO BO3AYXOMPOHWUL@EMOCTU NO
FOCT 26602.2"

Mpumep 3

UcxopHble faHHbIe

HeBdATnataxHoe xunoe 3gaHne. Mecto cTpoutenbCcTBa - . TBepb. PacyeTHas Temnepartypa Bo3gyxa B
nomelleHmsax t int = 20°C. CornacHo CHull 23-01 cpegHsis TemnepaTypa t_ht u npogomkuTtensHocTb z_ht
oTonuTenbHoro nepuoda ans r. Teepu cocraenatoT: t_ht =-3,0°C; z_ht = 218 cyr.

Fpagyco-cyTku oTonuTeNIbHOro nepuoga, onpegensemsie no opmyne (1), paBHbl

D = (20 + 3,0) 218 = 5014 °C x cyrT.
d

Hopmupyemoe conpoTuBreHne Tennonepegaye a5 OKOH uroro goma coctaenseTt R(req) = 0,526 m2
x °C/BT.

Mopsigok pacuyeTa

[ns ycTtaHoBKM B 9-3TaXXHOM XWINOM 3[4aHWM BblIOUpaloT okoHHbIM 6riok OO0 "Hopeya" u3 kneeHoro
Opyca XBOVHbIX NOPO C ABYXKAMEPHbIM CTEKITONAKETOM C YNINIOTHEHMEM NPUTBOPOB B ABYX MIIOCKOCTSIX.

CornacHo npoTokony CepTUPUKALMOHHBLIX UCMbITAHUI MPUBEAEHHOE CONPOTUBMEHME Tennonepenadve
OKOHHOro 6noka (Npy OTHOLUEHMM MIOLWAAM OCTEKMEHUS K MMowaamn 3anosiHeHNs CBETOBOro nNpoemMa, paBHOM
0,75) R(r)_0=0,6 m2 x °C/BTt > R _req = 0,526 m2 x °C/BT.

Pe3ynbTatbl cepTUdOUKALNOHHBIX UCTbITaHWI 3TOro Brioka Ha BO34YyXOMPOHWLIAEMOCTb NpUBEAEHbl Ha
pucyHke LI.1. Mo atum gaHHbiM B cootBeTcTBUM ¢ TOCT 26602.2 okoHHbINM 6nok npoussoactsa "Hopsya'"
OTHOCUTCS K Kraccy b.

CornacHo CHwuI 23-02 BO34yXOMNpoOHMLAEMOCTb OKOH 34aHUIN TPEXITaXKHbBIX W BbIlLE OOMKHA ObiTb He
Hwxe knacca b.

CnepoBatenbHo, cornacHo TpeboBaHusm CHull 23-02 BblOpaHHbLI  OKOHHbIA  GROK MO
BO34YyXOMNPOHULLAEMOCTU MPUMEHUM B 9-3TaXKHOM >XMUIMOM 34aHUN.

Ll.2 Mpumep onpeaeneHus Bo3gyxonpoOHMLAEMOCTH NOMELLEHUI XUIoro gomMa

TpebyeTca ycTaHoBUTL cooTBeTcTBME TpeboBaHmio CHull 23-02 no BO3ayXONpoHWULLAeMocTu
MOMELLEHMI XKWMOrO0 [OMa C BEHTUNAUMEN C eCTeCTBEHHbIM MoOyxaeHwem. McnbiTaHuaM  Ha
Bo3ayxonpoHuuaemocTb cornacHo NOCT 31167 noaseprrnacb OAHOKOMHATHasi KBapTupa, pacrnonoXeHHas Ha
6-M aTaxe 17-3TaxHoro »xunoro goma cepuu NM44-1/17, noctpoeHHoro B Mockse.

UcxoaHble paHHbIe

O6wasa nnowaab kBapTupsbl 34,3 m2. Beicota nomewennn 2,65 m. O6bem kBaptupbl V_h = 91 m3.
HapyxHble cTeHbl TonwmHoM 280 MM M3 TPEXCMOMHBLIX Xene300eTOHHbIX MaHernen Ha TMOKMX CBA3AX C
yTennutenem m3 neHononuctupona. OkHa C ABOVHbIM OCTEKNEHWEM B AEpPeBsiHHbIX CMAapeHHbIX nepenneTax.
Mnowanb ceeTonpoemos 5,6 M2.

[MockonbKy MPUMBbIKAHUS BHYTPEHHUX OrpaXaeHuh repMeTuyHble, WHMUNbTPaAUUOHHBIA  BO3AYX
nocTynaeT B KBapTUPY Yepes CBETOMNPOEMbl U HAPYXXHbIE CTEHbI.

Mopsaok ucnbiTaHus n 06paboTka pe3ynbLTaToB

VMcnbiTaHne KBapTUMpbl Ha BO3AyXOMNpoHuLaemocTb npoBogunocs no wmetoauke [OCT 31167.
BbITsbkHble OTBEpCTUSA, a Takke MecCcTa MepeTekaHus BO3dyxa Ha Apyrme ataxu (Boonb TpybonpoBoaoB



KaHanusauum n npoYmx MecT) ObinvM 3arepMeTusnpoBaHbl. Bo3gyxoHenpoHvuaemas OBepb C BEHTUNSATOPOM
yCTaHOBMEHa B NpPOEMe BXOLHOW ABepu B KBapTupy. BeHTunaTop paboTtan npu yCTaHOBMEHHOWN KpbIWKe C 7
3arnywkamu. VicneltaHMe NpoBeAeHO Ha MOHWXKEHME OaBMEeHWs Mpu cnegylLlmx nepenagax gaBneHus Mexay
Hapy>XHbIM 1M BHYTPEeHHUM Bo3gyxom Hdenbta p_m: 50, 40, 30, 20, 10 Ma (cM. NpoTOKOM UCNbITaHWI B Tabnuue
LL1).

Mo pesynbTatam MCnbITaHUM yCTaHOBMEHo, 4YTo npu Oenbta p_m = 50 [la ocpegHeHHasa pa3HOCTb
JaBneHua Bo3gyxa Ha BeHTunatope [enbta p(av) f = 110 lMa. CornacHo kanubpoBOYHBIM [aHHbIM
BEHTMNATOpa npu 7 YCTAHOBMNEHHbIX 3arnywikax OO0beMmHbI pacxon Bo3ayxa Q_m uepe3 BEHTUNATOP
onpegenseTcsa no opmyne

0,465
Q = 41,5 JenbTa p
m f

Mpwn Oenbta p(av)_f =110 Ma nonyyum Q_m = 369 m3/u.
KpatHocTb Bo3gyxoobmeHa n_50, 4(-1), kBaptupbl npu Jdenbta p_m = 50 [la onpegensietcs no
dopmyne

-1
n =Q /V = 369/91 = 4 u
50 m h

CnepoBaTtefibHO, BO3AYXOMNPOHULAEMOCTb  HapPYXXHbIX  OrpakaeHUM KBapTupbl  yOOBRETBOPSET
TpeboBaHuam CHull 23-02 ansg Xunbix 34aHWMA C €CTECTBEHHOW BEHTUNAUMEA M COOTBETCTBYET Kraccy
BO34yXONPOHMLAEMOCTH "ymepeHHas".

Ta6nuua L.1 - NMpoTokon pe3ynbTaTOB UCNbITaHUN



HasBaHue:

OINHOKOMHATHAS KBapTupa Ha 6-M

sTaxe 17-3TaxHOTO XMJIOTO IOoMma Twuna 144

IaTa:

Anpec: MockBa, yi1. OCTpOBUTHAHOBA, |llJlomans CTeH, B TOM YMCJIe OKOH, M2: 78, 6,

n. 119, xopn. 2, xB. 288 B TOM umMCJIe OKOH 5,6

Tun 3IaHUS: KPYIHOIIAHEJIbHOe Bun orpaxIeHUs: 3-CJIOMHEE XeJjle300eTOHHEEe
IaHeJM Ha TUOKUX CBHA34X C YTelJUTeJieM U3
IeHOIOJIMC TUPOJIa

[Iymomans »moMma (KkBapTHUpPH), M2: 34,3 BricoTa nomemeHus, M: 2,65

Tun OKHa: CIlapeHHbBle IOepeBsSHHBEE IIepellJIeTH |BapoMmeTpuueckoe mabiieHume, klla: 98,79

C IOBYXCJIOMHEIM OCTEKJIEHUEM
CkopocTh BeTpa, M/c: OesBeTpue

BEHTUJIATOP: C ILJIACTHHOM/6e3 MJIaCTUHH (HYXHOE MNOIUEPKHYTH)

Upycino zaraywex - 0, 4, 6, 7, 8 (HyXHOEe NOOUEPKHYTH)

JIcriblTaHMe : Ha IMOBHIUIEHME/IOHMXEHME (HYyXHOE MMONUEPKHYTH)

Bpemsa Hauajna|HapyxHasa TeMmneparTypa, _C: 20,5|BHyTpeHHAd TeMmOoepaTypa, °C:

ycnelTaHmum: 12 u 45 24,0

MMWH

Henbra p_f Henbra p_f Henvra p f |[Hensra p f [Henbra p(av) f

HenpTa P m

50

40

30

108

88

45

110

83

58

\
\
|
\
\
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110

80

50

110

80

50

\
\
|
\
\
\Y

110




20 25 31 25 35

10 6 10 6 10

Bpemsa oxoHuUaHMA HapyxHaga BHyTpeHHAas

vcneTanm: 13 u 10 MmH TeMmnepartypa, C: 20,5 TeMmnepatypa, C: 24,4

VcnelTaHMa [OPOBeNU




Mpunoxexune LW
(cnpaBoy4HoOe)

COnpOTMBneHMe naponpoHuUaHuo JIMCTOBLIX MaTepuanoB U TOHKUX CJloeB napousonaunm



N MaTepman Tonum— | COnpOTUBJIEHME N MaTepmana Ton-um— | CONPpOTMUBIIEHKE
o.II. Ha naponpoHuila— |MI.II. Ha IapONPOHULIAHUIO
cJjio4d, HUIO cJjio4d, R vp,
MM R vp, MM M2 x u x lla/Mr
M2 X 4 X
Ma/Mrm
1 KapToH OOBIKHOBEHHEIM 1,3 0,016 9 Okpacka sMaJleBOM - 0,48
KPacKoOMu
2 JIncTel acBecTolleMeHTHEEe 6 0,3 10 [IOKPEITME M3O0JILHOM 2 0,60
3 JIMCTEL TMIICOBEIE 10 0,12 MaCTUKOM 3a OIMH pas
OBOUMBOYHEIE (CyXas
LTyKaTypKa) 11 [IoKpEITHE 1 0,04
BUTYMHO-KYyKEPCOJILHOM
4 JICTH 10 0,11 MaCTUKOVM 3a OOMH pas
IOIPEeBECHO-BOJIOKHUCTHE
XeCTKue
5 JIncTH 12,5 0,05 12 [IoxpeEITHE 2 1,1
IOIpeBEeCHO-BOJIOKHUCTEE BUTYMHO-KYKEPCOJILHOM
MATKKE MacCTUKOM 3a IOBa pasa
6 Okpacka ropsaduM ONTYMOM 2 0,3 13 [lepraMMH KPOBEJIbHBIM 0,4 0,33
3a OOVH pas 14 [onmmuaTUIeHOBAd IIJIeHKa 0,16 7,3
7 Oxpacka ropsauuM OUTYMOM 4 0,48 15 Pybepoun 1,5 1,1
3a OBa pasz3a
8 Oxpacka MacJfgHad 3a IOea - 0,64 16 Tonb KPOBEJILHEIM 1,9 0,4
paza C IpelBapUTEJILHOM
MIIaTJIEBKOM UM TPYHTOBKOM 17 daHepa kJeeHas 3 0,15

TPEeXCJIOMHAa A




Mpunoxexue L
(o6s3aTenbHOE)

M3onnHumn cop6UNOHHOro BnarocogepXxaHus KepaMmantobeToHa, cogepxallero xnopuabl HaTpus, Kanus
M MarHus

C, %

3,0
s LN L

2,0 —
1,5 \

1.0 AN

0,5

65 70 75 80 85 90 95 ¢, %

Pucynox HJ. I — Vzonunvn copbuXOHHOTO BIaroCOnep-

XKaHust Kepamsutobetona p, = 1200 xr/m>, comepxa-

IEro XJIOPUA HATPUS, IPU U3MEHEHUH OTHOCUTENIBHOIA

BJIaXXHOCTH BO3MyXa @, %, U MacCOBOIO COJIECOIEpKa-
Hus C, %

"Puc. W.1. M3onnHmnm copbumoHHoro Bnarocoaep»xaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero
xnopwa Hatpusi, NpuU U3MEHEeHWW OTHOCUTENbHOW BRaXHoCTM Bo3gyxa owu_a, %, K MaccoBoro
conecogepxanusa C, %"
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Pucynox II.2 — V3onunuy copGLMOHHOIO BAATOCOAED-

XaHUs KepamsuroberoHa p, = 1200 kr/m3, comepxa-

Wero XJIOpUA Kalus, NpY U3MEHEHUM OTHOCUTEIIBHOI

BJIaXKHOCTH BO3AyXa ¢,, %, X MAacCOBOrO COJECoepXa-
Hua C, %

"Puc. W.2. M3onnHmm copBLmMoHHOro BnarocogepxaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero
Xnopug Kanuvsi, npyM U3MeHeHUN OTHOCUTENbHOM BNAXXHOCTU Bo3gyxa u_a, %, 1 MaccoBOro coneconepxaHus

C, %"
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Pucynox II[.3 — Vsonuunm copOLUMOHHOIO BAaroCoaep-

XaHusa KepamautoGeroHa p, = 1200 kr/M3%, comepxa-

LLEro XJIOPHI MATHHUS, ITPU U3MEHEHHH OTHOCHTELHOM

BJIAXHOCTH BO3AYXa @, 7, ¥ MAaCCOBOT0 COJIECONEpXa~
Husg C, %

"Puc. W.3. M3onnHmnm copbumMoHHOro BnarocogepxaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero
Xnopug  MarHus, npuM  M3MEHEHUM OTHOCUTENBHOM BRAXHOCTUM Bo3gyxa ¢du_a, %, M  MaccoBOro
conecopaepxanus C, %"
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Pucynor L. 4 — V300uHun cOpOLIMOHHOTO BNaroconep-

XKamuus KepamauToberoHa p, = 1200 xr/m3, comepxka-

wero NaCl — 60 %, KCl — 30 %, MgCl, — 10 %, npu

M3MEHEHUU OTHOCHTENMBHOMN BIaXHOCTH BO3AyXa @, %,

U maccosoro conecomepxanug C, %, B creHax Qaoro-
dhabpux

"Puc. W.4. M3onnHmnm copbumMoHHOro BnarocogepxaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero

NaCl - 60%, KCI - 30%, MgCI2 - 10%, np¥ U3MEHEHUN OTHOCUTENBHOW BNAXHOCTU Bo3gyxa du_a, %, u
maccoBoro conecogepxanusi C, %, B cteHax donotodabpuk”
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Pucynox Il].5 — VI3onuuuy cOpOLIOHHOIO BAArOCOAED-

Xanus kepamsurodberona p, = 1200 xr/m3, comepxa-

mero NaCl — 50 %, KCI — 30 %, MgCl, — 10 %, npu

M3MEHEHUM OTHOCHTE/ILHOM BIaXHOCTH BO3AyXa ¢,, %,

M MaccoBoro cojiecopepkanus C, %, B CTeHax LEXOB
ApoOJieHys pyIbl

"Puc. W.5. M3onnHmnm copbumoHHOro BnarocogepxaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero
NaCl - 50%, KCI - 30%, MgCI2 - 10%, np¥ U3MEHEHUN OTHOCUTENBHOW BNAXHOCTU Bo3gyxa du_a, %, u
mMaccoBoro conecogepxanusi C, %, B cTeHax LiexoB Apobnenust pyabl”
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Pucynox I, 6 — V3onuHuu copOIMOHHOrO BJarocomep-

XaHus KepamauToGeToHa p, = 1200 xr/M3, comepxa-

wero NaCl — 30 %, KCI — 60 %, MgCl, — 10 %, npu

M3MEHEHMM OTHOCUTENIBHOM BJIaXKHOCTH BO3ZIyXa ¢, %,

¥ MaccoBoro cojiecopepxkanmsg C, %, B creHax HExXos
CYLIKU

"Puc. W.6. M3onnHmnm copbumoHHoro BnarocogepxaHus kepamantobetoHa po_0=1200 kr/m3, cogepxallero
NaCl - 30%, KCI - 60%, MgCI2 - 10%, np1 M3MEHEHUN OTHOCUTESNIBHOW BNAXHOCTU Bo3gyxa v _a, %, u
MaccoBoro conecogepxaHus C, %, B CTEHax LEeXOB CyLUKN"

MpunoxeHue 3
(pexkomeHayemoe)



anMep pac4yeTa conpoTuBrieHna naponpoHuUaHuo

Paccuutate conpoTmBneHve napornpoHULAHUIO HapYyXHOW MHOrFOCMOWHOW CTEHbl U3 Xene3obeToHa,
YyTENNUTENS U KAPNWYHOW O6nMUOBKK Xunoro 3ganua B Mockse. [MpoBepuTb COOTBETCTBUE COMPOTUBIIEHNUS
naponpoHuuaHnio cteHbl TpeboBaHmam CHull 23-02, paccuuTaTb pacnpefeneHne napumanbHoOro OaBneHus
BOASHOro napa no TosLLe CTEHbl U BO3MOXHOCTb 0Opa3oBaHnsa KOHAEHcaTa B TOSLLE CTEHbI.

UcxoaHble AaHHbIe

PacuetHasa Temnepatypa t_int, °C, n oTHOCUTENbHAA BRaXXHOCTb BHYTPEeHHero Bo3ayxa du_int, %: ons
Xunbix nomelteHmn t_int = 20°C (cornacHo TOCT 30494), du_int = 55% (cornacHo CHul1 23-02).

PacueTHas 3umHas Temnepatypa t_ext, °C, n oTHocMTenbHas BNaXXHOCTb HAPY>KHOrO Bo3ayxa du_ext,
%, onpegenstTca cnegyrowum obpasom: t ext n du_ext npuHMmMaloTCa COOTBETCTBEHHO paBHbIMU CpeaHen
MECsYHOM TemnepaTtype U cpedHen OTHOCUTESNbHOW BRaXHOCTUM Hambonee xonogHoro mecsua. Ans Mocksbl
Hanbonee XonoAHbIN MecsL AHBapb U cornacHo Tabnuue 3* CHull 23-01 t_ext = -10,2°C, u cornacHo Tabnuue
1* CHulM 23-01 dm_ext = 84%.

BnaXHOCTHbIV PEXNM XUMbIX NOMELLEHUI - HOPMAIbHbIN; 30Ha BNaXHocTn Ans MockBbl - HopmarbHas,
Torga ycrnioBusi aKCrfyaTaumn orpaxaarLmx KOHCTPYKUUA onpegensitoT no napametpy b (cornmacHo CHull 23-
02). PacyeTHble TennoTexHU4eckne nokasaTenu matepuanoB NpuHATBEI No napameTpy b npunoxkenus [
HacTtosiero CBoaa npasui.

HapyxHasi MHOrocrnovHasi CTeHa XMWroro oMa COCTOUT M3 CeayloLmx CMoeB, cuntas oT BHYTPEHHEN
NMOBEPXHOCTHU:

1 - runcoBas wTyKaTypka TonwuHon 5 mm, nnoTHocTbio po_0 = 1000 kr/M3 C OKpackon BHYTpPEHHEN
MOBEPXHOCTU ABYMS COSIMW MacnsiHOW Kpacku, pacyeTHble KoadduumeHTsl TennonpoBogHocTn nambaa_b =
0,35 B1/(m x °C), naponpoHuyaemocti Mo = 0,11 mr/(m x u x la);

2 - xenesobeToH TonwmHon 100 mm, nnoTHocTelo po_0 = 2500 kr/m3, nambaa_b = 2,04 B1/(m x °C),
mio = 0,03 mr/(m x 4 x Ma);

3 - yrennutenb Styrofoam 1B A dumpmbl "OAY KOPOIT 'm6X" TonwuHon 100 MM, nnoTHoCTbo po 0 =
28 kr/m3, nambga_b = 0,031 B1/(m x °C), mto = 0,006 mr/(m x 4 x Ma);

4 - xnpnuyHasi obnMLUoBKa U3 CNIOLWHOIO MMUHSAHOIO 0ObIKHOBEHHOTO KMpnuya TonwuHon 120 mm, po_0
= 1800 kr/m3, nam6ga_b = 0,81 Bt/(m x °C), mto = 0,11 mr/(m x 4 x Ma);

5 - wTykaTypKa 13 nopusoBaHHOro rmnco-nepnmToBoro pacteopa tonwuHon 8 mm, po_0 = 500 kr/m3,
nambga_b = 0,19 B1/(M x °C), mio = 0,43 mr/(m x 4 x a).

Mopspok pacuyeTta

ConpoTuBneHue Tennonepeaaye orpaxkgaroLLiein KOHCTPYKLMM paBHO

R=18,7 + 0,005/0,35 + 0,1/2,04 + 0,1/0,031 + + 0,12/0,81 +
o
= 0,008/0,19 + 1/23 = 3,638 (M2 x °C)/Br.

CornacHo CHwul 23-02 (n. 9.1, npumeyaHue 3) NIOCKOCTb BO3MOXHOM KOHOEHCAUUN B MHOMOCITONHOM
KOHCTPYKLMM COBMagaeT C Hapy>XHON NMOBEPXHOCTLIO YTENNUTENs.

ConpoTtuBneHve naponpoHuuannio R_vp, M2 x 4 x lMa/mr, orpaxgatoLien KOHCTpyKUumMKn (B npegenax ot
BHYTPEHHEN MOBEPXHOCTU A0 MIIOCKOCTU BO3MOXHOW KOHAEHCaUuW) AOMKHO ObiTb HE MEHee HOpPMUPYEMbIX
CONPOTUBMEHUIA NApONpoHMLaHuio, onpeaensembix no dpopmynam (16) n (17) CHull 23-02, npuBeAeHHbIX HKe
ans ynobcTBa U3NoXeHus:

req e
R = (e - E)YR / (E - e ) ; (2.1)
vpl int vp ext
req
R = 0,0024 z (e - E )/ (po menbra HenbTa + 3Ta), (3.2)
vp2 0 int 0 w w av

roe e — IlaplMaJibHOEe IIaBJIeHNue BOIOAHOI'O napa BHYTPEHHETI'O



int BOBIOyXa, Ma, npu pacueTHOM

TeMrneparype u

OTHOCUTEJILHOM BJIAXHOCTM BTOTO BO3OyXa, OIpelejseMoe
no dopmysie
e = (ou /100) E , (3.3)
int int int
E - HaplLMaljibHOE »OaBJIEHME HACHIEHHOTO BOOAHOTO Iapa, Mla,
int npu TemmepaType t int HOpuHMMaeTCA IO npunoxeHuio C

Hacroamero Ceoma mpakmua: npu t int =
2338 MHa. Torpma npm ¢u_int = 55% e int
2338 = 1286 Ila;

E - mapumanbHOe »maBJjieHMe BOIOAHOTO napa, lla,

20°C E_int

(55/100)

X

B IIJIOCKOCTU

BOBMOXHOM KOHIOEeHCaluMM 3a TOIOOBOM IepMol BKCIJIyaTaluuwu,

onpenenseMoe 1o dopwmyJie

E=(Ez+Ez+Ez)/12, (5.4)
11 2 2 33

E, E, E - HnapumMajibHBEIE OaBJIEHMA BOOAHOTO Iapa, Ia, NPMHMMaEMEIe
1 2 3 1o TeMIepaType Tay 1 B IIJIOCKOCTHU BO3MOXHOMU
KOHIEeHCalUuMM, OINpenesigseMoy NpM CpeOHeM TeMIepaType
HapyXHOTO BO3IOYyxXa COOTBETCTBEHHO 3UMHETO,

BECEHHEe-OCEeHHeTO U JIeTHeI'O IIepMONOB;
Z , Z 4, Z - NPOIOOJIXMTEJIbHOCTD, Mec, COOTBETCTBEHHO 3UMHETO,
1 2 3 BECEHHEe-OCEeHHEeTO M JIeETHeIrO NepMonoB, onpenejseMas C

yUeToM CJIeIyIMX YCJIOBUM:

a)l(3MMHeMy nepmnoay OTHOCATCA MecCdubl CO cpeaAHMMM TeMnepaTtypamMn HapyXHOro Bo3gyxa Huxe

MuHyc 5°C;

6) K BeCeHHe-OCeHHeMYy nepunony OTHOCATCA MecdAubl CO cpegHuMun TemnepatypamMun HapyKHOro

Bo3ayxa oT MuHyc 5 go nntoc 5°C;

B)K neTHemMy nepuony OTHOCATCA MecCAubl CO cpeaHnMun TeMnepaTtypaMn HapyXXHOro Bosayxa Bblille

nntoc 5°C.

MpogonmKknTenbHOCTbL NEPUOAOB U UX CpedHss Temnepartypa onpegenstorca no tabnuue 3* CHull 23-
01, a 3HayeHns TemnepaTyp B NIIOCKOCTM BO3MOXHON KOHAEHCaLun Tay_i, COOTBETCTBYIOLLME 3TUM nepuogam,

no dopmyne (74) Hactosiuiero Ceoaa npasun

Tay = t -(t -t ) (R + Cymma R)/R , (3.5)
i int int i si o

roe t - pacueTHas TeMIepaTypa BHYTPEeHHero Bo3myxa °C, NpMHMMaeMas
int IJIS XUJIOTO 3manusa B MockeBe pasHoi 20°C;

t - pacueTHas TeMlIepaTypa HapyXHOTO BO3Oyxa 1-ro nepmoma, -C,

i NpMHMMaeMas PaBHOM CpelHeM TeMIepaType COOTBETCTBYIUETO
nepuona;

R - CONPOTHUBJIIEHUE Ternyonepenaye BHYTPEHHEN MIOBEPXHOCTHU

si orpaxznenmus, pasHoe R si = 1/aneda int = 1/8,7 = 0,115 w2
x °C x BtT;

CyMMa R - TepMuuecKoe COIPOTUBJIEHME CJIOS OIl'paxleHusd B IIpemejax oOT
BHYTPEHHEN MTOBEPXHOCTH oo MJIOCKOCTU BO3MOXHOM
KOHIOeHCalun;

R - COIPOTHUBJIEHME TellJiollepenaude orpaxieHusd, onpeneJjieHHOE

o paHee pPaBHEM

R = 3,638 M2 x °C x Br.
o

Onpegenvm TepMrUYeckoe CONPOTUBIIEHNE CIOSi OrPaXXAEHNS B Npedenax oT BHYTPEHHER NMOBEepXHOCTU

[0 NIIOCKOCTU BO3MOXHOW KOHAEeHcaLun



Cymma R = 0,005/0,35 + 0,1/2,04 + 0,1/0,031 = 3,289 (M2 x °C)/Br.

YcTaHoBUM ONS NEPUOLOB MX NPOAOIKUTENBHOCTD Z_i, CyT, cpegHo TemnepaTypy t_i, °C, cornacHo
CHwul 23-01 1 paccuntaem COOTBETCTBYIOLLYIO TEMMEPATYPY B MIIOCKOCTM BO3MOXHOWM KOHAEHcaumm T1ay_i, °C,
no dopmyne (3.5) ana knumaTnyeckux ycnosui Mocksbi:

31Ma (siHBapb, deBpanb, Aekabpb):

z = 3 mMec;
1
t = [(-10,2) + (-9,2) + (-7,3)1/3 = -8,9°C;
1
Tay = 20 - (20 + 8,9) (0,115 + 3,289)/3,638 = - 7,04°C;

BECHa - OCeHb (MapT, anpenb, oKTA6pb, HOA6Pb):

Zz = 4 wmec;
2
t = [(- 4,3) + 4,4 + 4,3 + (- 1,9)1/4 = 0,6°C;
2
Tay = 20 - (20 - 0,6) (0,115 + 3,289)/3,638 = 1,85°C;
2
neto (Man - ceHTa6pb):
z = 5 mec;
3
t = (11,9 + 16 + 18,1 + 16,3 + 10,7)/5 = 14,6°C;
3
Tay = 20 - (20 - 14,6) (0,115 + 3,289)/3,638 = 14,95°C.

3

Mo Ttemnepatypam (tay_1, Tay 2, Tay _3) Ons COOTBETCTBYWOLIMX NepuoaoB onpedenseMm no
npunoxeHuto C napuymnaneHble gasnenus (E_1, E_2, E_3) BogaHoro napa: E_1 =337 Na, E_2 = 698 lNa, E_3
= 1705 lMNa n no dopmyne (3.4) onpegenym napumanbHOe AasneHue BoasHoro napa E, lNa, B nnockoctu
BO3MOXHOM  KOHOEHCauuMM 3a rodoBOM MepuoA  3SKCMfyaTauuu  orpaxgalrowen  KOHCTPyKuuu  Ans
COOTBETCTBYIOLLMX NpoAomknTensHocTen nepnogos z_1,z 2,z 3.

E = (337 x 3 + 698 x 4 + 1705 x 5)/12 = 1027 Qa.

ConpotuBneHune naponpoHuuaHuio R(e) vp, M2 x 4 x [Ma/mr, 4Yactn orpaxgarolen KOHCTPYKUUW,
pacrnonoXeHHON MexXay Hapy>KHOW NOBEPXHOCTBLIO N MMOCKOCTbLH BO3MOXHOW KOHAEHcauun, onpegenserca no

dopmyne (79).

e
R =0,008/0,43 + 0,12/0,11 = 1,11 M2 x u x Ia/mr.
vp

CpepnHee napumanbHoe OaBrieHWe BOASIHOTO napa HapyxHoro Bo3ayxa e_ext, Na, 3a rogoBow nepvon
onpegenstoTt no CHwlM 23-01 (Tabnuua 5a*)



e

ext

(280 + 290 + 390 + 620 + 910 + 1240 + 1470 + 1400 + 1040 + 700 + 500 + 360)/12

767 Tla.



Mo cdopmyne (16) CHull 23-02 onpepensiem HOPMMPYEMOE COMPOTUBMEHME MAPOMNPOHULAHUIO U3
YCroBMS HEZOMYCTUMOCTWM HaKOMMEHUs BRary 3a rogoBOW mepuop akcnnyataumu cornacHo CHwull 23-02
(n.9.1a)

req
R = (1286 - 1027) 1,11/(1027 - 767) = 1,11 M2 x u x Tla/wmr.
vpl

[na pacyeta HOPMMUPYEMOrO COMPOTMBMEHNUS NaponpoHuUannio R(req) vp2 u3 ycrnoBus orpaHuveHus
BMarK 3a nepuos C oTpuuaTteSibHbIMU CPegHVMM MECSIYHbIMKM TemnepaTypaMy HapyxHoro Bosgyxa bepyt
onpeneneHHy paHee NPOAOIKUMTENBHOCTL 3TOro nepuoaa z_0, CcyT, cpedHiol TeMnepaTypy 3Toro nepvoaa
t0,°C:z0=151cyr,t 0=-6,6°C.

Temnepatypy Tay_0, °C, B NfIOCKOCTM BO3MOXHOW KOHAEHCAUUW Ans 9TOro nepuoga onpeaenstoT rno

dopwmyne (80)

Tay = 20 - (20 + 6,6) (0,115 + 3,289)/3,638 = -4,9°C.
0

MapunanbHoe aaBneHve BoasaHoro napa E_O, Na, B Nn0CcKkoCcTM BO3MOXHOW KOHAEHCAUMN onpeaensioT
no npunoxexnuto C npun tay_0 = - 4,89°C pasHbim E_0 = 405 Ma.

CornacHo CHwI 23-02 B MHOroCrnonHon orpakaatroLLen KOHCTPYKLUMKN YBAaXXHAEMbIM CrOeM SBnseTcs
yTennutens, B AaHHOM npumMepe Styrofoam nnoTHocTbio po_w = po_0 = 28 kr/mM3 npu TonwmHe ramma_w = 0,1
M. lpegensHo gonyctumoe npupalieHne pacvyeTHOro MacCOBOro OTHOLUEHWS BnarM B 3TOM Martepuane
cornacHo CHwul 23-02 fensta w_av = 25%.

CpenHsAst ynpyrocTb BOASHOIO Napa HapyXHOro BO3dyxa nepvoga MecsueB C OoTpuTuaTenbHbIMU
cpegHVMM MecsdHbIMK TEMNepaTypamu, onpegeneHHas paHee, pasHa e(ext)_0 = 364 lMa.

KoadhduumeHT ata onpegensietca no popmyne (20) CHwull 23-02.

sra = 0,0024 (405 - 364) 151/1,11 = 13,39.

Onpepenum R(req)_vp2 no dopmyne (17) CHull 23-02



req
R = 0,0024 x 151(1286 - 405)/(28 x 0,1 x 25 + 13,39) = 3,83 M2 x u x Ila/mr.
vp2



lMpn cpaBHEHWM MONyYEHHOro 3HayeHns R_vp C¢ HopmupyemblM ycTaHaBnvMBaem, 4To R_vp >
R(req) vp2 > R(req)_vpl.

CnepoBatenbHO, oOrpaxgatollasl KOHCTpyKUus ygoBnetBopsieT TpeboaHusam CHwull 23-02 B
OTHOLLIEHMM CONPOTUBMEHWSI NAPOMPOHULLAHWIO.

Pacuet pacnpegeneHnsa napuuvanbHOro gaBrneHnsa BoAAHOIO napa no torsriwe CteHbl U onpenerneHuve
BO3MOXHOCTU 06pasoBava KOHAOeHCcaTa B TOoJile CTeHbl

[Ona npoBepkM KOHCTPYKUUM HaA Hanuyue 30Hbl KOHAEHCauun BHYTPUM CTEeHbl onpegensem
conpoTuBneHne naponpoHuuaHmio cteHsl R_vp no dopmyne (79) HacTosawero Ceoga npasun (3gecb 1 ganee
COMNPOTUBMEHNEM BIIAarooOMeHy y BHYTPEHHEN U HapyXHOW NOBEPXHOCTSX NpeHebperaem).



R = 0,005/0,11 + 0,1/0,03 +0,1/0,006 + 0,12/0,11 + 0,008/0,43 = 21,15 M2 x 4 x Ia/MT.
vp



Onpep,enﬂeM napunanbHoe gaBneHmne BoOAHOro napa BHYTPU U CHApPYXKU CTEHbl No

npunoxeHuro C HacTosiwero Ceoaa npasun

Tay = 20°C; o = 55%;
int int
e = (55/100) 2338 = 1286 Ila;
int
t = -10,2°C; ou = 84%;
ext int
e = (84/100) 260 = 218 Ia.
ext

opmyne (3.3) n

Onpepensem TemnepaTtypbl Tay_i Ha rpaHuuax cnoes no copmyne (3.5), Hymepys OT BHYTPEHHEWN
MOBEPXHOCTU K HAPY)KHOWN, MU MO 3TMM TeMnepaTtypam - MakcumarnbHoe napuuanbHoe JaBreHne BOASHOrO napa

E_i no npunoxexuto C:

Tay = 20 - (20 + 10,2) (0,115)/3,638 = 19,0°C;
1
E = 2197 Ia;
1
Tay = 20 - (20 + 10,2) (0,115 + 0,014)/3,638 = 18,9°C;
2
E = 2182 Ia;
2
Tay = 20 - (20 + 10,2) (0,115 + 0,063)/3,638 = 18,5°C;
3
E = 2129 Ia;
3
Tay = 20 - (20 + 10,2) (0,115 + 3,289)/3,638 = -8,3°C;
4
E = 302 Ia;
4
Tay = 20 - (20 + 10,2) (0,115 + 3,437)/3,638 = -9,5°C;
5
E = 270 Ia;
5
Tay = 20 -(20 + 10,2) (0,115 + 3,479)/3,638 = -9,8°C;
6
E = 264 Ila.
6

Paccuntaem gencrtBuTenbHble napuuanbHble AaBfieHUs €_i BOAAHOro napa Ha rpaHuuax crioes Mo

copmyne

(e - e ) Cymma R/R

int ext

vp

(2.06)



TOe e u e - TO X%e, urTo M B bopmyne (3.3);

int ext
R - TO %e, uTO M B dopmyme (79);

vp
Cymma R - CyMMa COIMNPOTHUBJIEHUM MMapPONPOHULAHMI CJIOEB, CUMTasd OT

BHYTPEHHEM I[OBEPXHOCTU.

B pesynbtate pacdeta no dopmyrne (3.6) nonyumm cnegywowme 3HadeHus: e 1 = 1286 Ma, e 2 =
1283 Ma,e_3=1115Ma,e_4 =274 Ta,e_5=219Ta, e_6 =218 Ia.

lMpn cpaBHEHWW BENUYMH MaKCMMaribHOro napuuanbHoro gaesneHus E_i BogsaHoro napa v Benu4umH
OEeNCTBUTENbHOIO napumanbHOro AaBfieHUs €_i BOASHOrO Napa Ha COOTBETCTBYIOLLMX FPaHuLax Croes BUAMM,
YTO BCE BEMWYMHBI €_i HKe BenunuuH E_i, 4To yka3biBaeT Ha OTCYTCTBUE BO3MOXHOCTU KOHAEHCAUUN BOOAHOIO
napa B orpaxgatoLLein KOHCTPYKLNN.

[Ona HarnagHocTM pacyeTa NOCTPOUM rpaduk pacnpefeneHns MakCMManbHOro napumanbHOro
nasneHusa E_i BogaHoro napa v rpadvk M3MeHeHus AeUCTBUMTENbHOrO napumnansHOro AaBrneHust e i BoASHOro
napa no Tornwe CTeHbl B Maclwtabe conpoTMBEHUI NaponpoHuLaH1io ero cnoes. O4YeBMOHO, YTO 3TN KpMBbIE
He nepecekalTCs, YTO TakKe A0Ka3biBaeT HEBO3MOXXHOCTbL 06pa3oBaHNA KOHAEHCATa B OrpaXKaeHuu.
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Pucynox 9.1 — PacrnipepeneHye napuyaibHOro Jablie-
HUS BOJAHOTO Mapa B OrpaXmarolleii KOHCTPYKIMHU (ceBa
HarpaBo — OT BHYTPEHHEH NMOBEPXHOCTU K HAPYXHOI)

"Puc. 3.1. PacnpegeneHune napumanbHOro AaBrieHns BOOSHOMO napa B orpaxgaroLwern KOHCTPYKLMK (crnesa
Ha NpaBo - OT BHYTPEHHEWN NOBEPXHOCTU K Hapy»HOWn)"

MpunoxeHue KO
(pexkomeHayemoe)

I'Iplnmep TennoTexHn4yeckKkoro pacyeTta nona

UcxopHble gaHHbIe




OnpegennTb, yOoBneTBOpseT NnM B OTHOWEHMW TennoycBoeHuns TpebosaHuam CHull 23-02
KOHCTPYKUMSA MOfa >XMMNOro 34aHusa U3 MOMUBUHUIAXIOPUAHONO fMHOMEeyMa Ha Tenno3ByKOM3ONUPYHOLLEeN
NMOAOCHOBE W3 CTEKINAHHOIO BOMOKHA, HaKNEeEeHHOro XOrnoaHoN BUTYMHOW MaCTUKOW Ha >Xene3obeTOHHY NauTy
nepekpbITUa. TennoTeXHNYecKne XapakTepUCTUKM OTAENbHbIX CIOEB KOHCTPYKLMKU fona (Npy ux Hymepauumm

CcBepXxy BHU3) AaHbl B Tabnuue H0.1.

Mopspok pacuyeTta

Onpeaenvm TensnoByl nHepuuto croes nona no gopmyne (53)

D=Rs =0,0045 x 7,52 = 0,034;
1 11

D=Rs =20,043 x 0,92 = 0,04;
2 2 2

D=Rs =20,0059 x 4,56 = 0,027;
3 33

D=Rs=0,08 x 16,77 = 1,34.
4 4 4

Tak Kak cymmapHas Tennosas nHepums nepsbix Tpex cnoes D_1+D_2 +D_3 = 0,034 + 0,04 + 0,027 =
0,101 < 0,5, HO cymmapHasa TennoBasa mHepuus detbipex cnoes 0,101 + 1,34 = 1,441 > 0,5, To nokasaTesnb
TENMoyCBOEHNsI MOBEPXHOCTW MOMia ONpedensieM MnocnefoBaTenbHO C YYETOM YETbIPEX CIOEB KOHCTPYKLMU
nona c nomotubio chopmyn (82) n (83), HaUnHasi C TpeTbEro



2 2
Y= (2Rs +s )/(0,5+R s ) = (2 x 0,0059 x 4,56 + 16,77)/(0,5 + 0,0059 x 16,77) = 28,4 Bt/ (M2 x °C);

2 2
Y= (4R s +Y)/(L +RY) = (4% 0,043 x 0,92 + 28,4)/(1 + 0,043 x 28,4) = 12,9 Br/ (M2 x °C);

2 2
Y=Y= (4Rs +Y)/(l +RY) = (4 x 0,0045 x 7,52 + 12,9)/(1 + 0,0045 x 12,9) = 13,2 Br/ (M2 x °C).



3HayeHne nokasaTtensi TeNSI0OYCBOEHUSA MOBEPXHOCTU Mona Anis Xunbix 3gaHuin cornacHo CHull 23-02
He gomkHoe npeBbiwaTh Y(req) f = 12 BT1/(M2 x °C), n pacyeTHOe 3HaveHue nokasaTensi TEMNOYyCBOEHMS
AaHHOW KoHCTpykuumn Y_f = 13,2 BT/(M2 x °C).

CnepoBaTtenbHO, paccMatpuBaemMas KOHCTPYKUMSA noria B OTHOLIEHUW TEnnoyCBOEHMSI He
yooBneTeopsaeT TpeboBaHuam CHull 23-02. Onpegenum nokasatenb TEMNOYyCBOEHMSI MOBEPXHOCTU AaHHOM
KOHCTPYKLMM Nona B TOM Crny4vae, ecnv no nnuTe nepekpbiTusa ByaeT ycTpoeHa CTsKKa M3 Lwnakonem3obeToHa
(genbta = 0,02 M, po_0 = 1200 kr/m3, nambaa = 0,37 Bt/(m x °C), s = 5,83 B1/(M2 x °C), R = 0,054 m2 x °C/Br,
D = 0,315). KoHcTpyKumsa nona B 3ToM cny4vae 6yaet CocTosTb U3 NATU CrOeEB.

Tak Kak cymMapHasa Tennoasi nHepums nepsbix YyeTblpex cnoee D 1+ D 2+ D _3 + D_4 = 0,034 +
0,04 + 0,027 + 0,315 = 0,416 < 0,5, HO cymmapHasa TennoBas nHepumda natn cnoes 0,416 + 1,34 = 1,756 > 0,5,
TO NoKasaTesb TEMNOYCBOEHMS MOBEPXHOCTU MOSa onpeaensaeTcsa ¢ y4eTOM NSATU CIIOeB KOHCTPYKUMK nona.

OnpegenvM nokasaTenb TENIOYCBOEHUS MOBEPXHOCTU YE€TBEPTOro, TPEeTbero, BTOPOrO U MEpPBOro

cnoes nona no opmynam (82) n (83):
Ta6bnwuua 0.1



Howmep MaTepmana TonumHa [I;moTHOCTH KosdbuumeHTe nOpu TepMmueckoe
cJjosga cJjosga MaTepMalsla B |YCJOBUAX BZKCIJIyaTauuy A |CONPOTUBIIE—
neJjbTa, M CyXOM HU1e R,
COCTOAHUU TEeIJIONPOBOL- | TemyioycBoe— |[M2 X °C/BrT
po 0, xr/m3 HOCTU HUg s,
naMmbna, Br/ (M2 X
Bt/ (M x °C) °C)
1 JIuLeBOM CJIOM U3 JIMHOJIeYyMa 0,0015 1600 0,33 7,52 0,0045
2 [TomocHOBA 0,002 150 0,047 0,92 0,043
3 BuryMHasa MacTUKa 0,001 1000 0,17 4,56 0,0059
4 [InuTa HEepPeKpPHTUI 0,14 2400 1,74 16,77 0,08
2 2
Y= (2Rs+s)/(0,5+Rs )= (2x 0,054 x 5,83 + 16,77)/(0,5 + 0,054 x 16,77) = 14,5 Br/ (M2 x °C);
4 4 4 5 4 5
2 2
Y= (4Rs+Y)/(1l+RY) = (4x 0,0059 x 4,56 + 14,5)/(1 + 0,0059 x 14,5) = 13,82 Bt/ (M2 x °C);
3 33 4 314
2 2
Y= (4Rs +Y)/(1l +RY) (4 x 0,043 x 0,92 + 13,82)/(1 + 0,043 x 13,82) = 8,78 Br/ (M2 x °C);
2 2 2 3 2 3
2 2
Y=Y (4Rs+Y)/(L+RY)= (4% 0,0045 x 7,52 + 8,78)/(1 + 0,0045 x 8,78) = 9,4 Br/ (M2 x °C).



Taknm 00pa3oM, YCTPOWCTBO MO MNIIMTE MEPEKPbITUA CTSKKM M3 wnakonem3obetoHa (po 0 = 1200
kr/m3) TonwmHon 20 MM YMEHbLUMIIO 3HA4YeHMe nokasaTens TennoycBoeHuns noBepxHoctn nona ¢ 13,2 go 9,4
BT1/(M2 x °C). CnepoBaTesflbHO, 3Ta KOHCTPYKUMSI Mona B OTHOLWEHWW TEMSOYyCBOEHUSI YAOBMETBOPSET
HOpMaTMBHbIM TpeboBaHMAM, Tak Kak 3HayeHue nokasaTens TEennoyCBOEHMSI MOBEPXHOCTWM HE npeBbillaeT
Y(req)_f = 12 B1/(M2 x °C) - HOpMMpYyeMOro nokasartens TennoycBOeHMs nona Ans xunax 3gaHun.

MpunoxeHue A
(pexkomeHagyemoe)

Mpumep cocTaBneHus pasgena "sHeproagheKTMBHOCTL" NpoeKTa 06LeCTBEeHHOro 34aHust

51.1 UcxogHble AaHHble ANA pacyeTa Tenso3HepreTMUYECKMX NapaMeTpoB 34aHUsA revyebHoro
yupexaeHus

O6Lasn xapaKkTepucTUKa 3gaHus

MatnataxHoe 3aaHne neyebHoro yupexaeHusa. dacag, nnaH n paspes3 34aHuMs NpYBedeHbl Ha
pucyHkax A.1 - 4.3. B yokonbHOM 3Taxe pasMelleHbl KOHGEPEHL-3ar, KyXHsl U NoacoOHble nomelleHus. Ha
nepBoM 3Taxe - BXOAHAasi rpynna ¢ KOHdepeHLU-3anoM M 3anamu gns CEMMHapOB, NPUEMHOE OTAeNieHne u
pecTtopaH. Ha BTopom aTtaxe - ¢porie ¢ 3anamm gns cemuHapoB, Gubnuoteka, agMUHUCTPATUBHbIE NMOMELLEHNS
n otgeneHve dyHKUMOHamNbHOM AuarHocTuki. Ha TpeTbem aTaxe - nabopatopus KNeTOYHbIX TEXHOSOrUNM,
LEHTP Hay4HO-uUccrnegoBaTenbckux nabopaTtopui, Mmopdonorudeckass nabopartopusa. Ha yetBeptom ataxe -
KapOuOXMPYpPrMyeckuin ctaumMoHap Ha 66 koek. Ha nstom aTaxe - onepauuoHHbIA GOk M peaHMMaLvoHHOoe
oTgoenexHve. B TexHuyeckoM aTaxke MOA KyrmornioMm - 3an Ans TeKyLWMX ONnepaTMBHbIX COBELLAHWIA Bpayen u
KOMHaTa NCMXOJTOTMYECKON pasrpy3ky nepcoHana.

SRR TR g

Pucynox 8.1 — Pacan 3nanus

"Puc. A.1. dacan 3gaHnsa"

O6buwas BbicoTa 3gaHus 25,3 M, BbicoTa nogsana - 3,6 M. OTannuBaemasi nnowagb 3gaHusa - 18199




M2, B TOM 4ucre nonesHas mowaab - 15241 M2, otansiuBaeMbl _06bLeM 3gaHusa - 72395 m3, obuias

nnowaab HapyXHbIX OrpaXkaatoLmnx KOHCTPyKUun - 14285 m2.

Pexxum paboTbl: neyebHbin 610K (4-1 - 5-1 3TaXM) - KPYrocyToO4YHO, NTabopaToOpHO-aAMUHUCTPATUBHBIN
6nok - (1-1 - 3-n aTtaxu) - 8-yacoBon pabouni AeHb Npu 5-gHeBHOW paboyen Heaene, MaccoBble MEPONPUATUS
(Hay4Hble kKOHGEepeHUMn 1 ap.) - 8-4acoBon AeHb oaAuH pa3 B Hegento. OgHOBpEMEHHOE HaxoXaeHue noaen B
3gaHuu: kpyrnocytoudHoe - 100 yen., B TedyeHue 8-yacosoro paboyero gHsA npu 5-gHeBHon Hegene - 400 ven.,

BO BpeMsl Hay4HbIX koHepeHumi - 1200 yen.
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Pucynox 5.2 — TInaH 1JOKOJBHOTO 3TaXa

"Puc. A.2. NnaH yokonbHOro ataxa"
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Pucynox 4.3 — TIpomoabHelit paspes

"Puc. A.3. MNMpogonbHbln paspes”

n PO€EKTHbIe pelleHunda 3gaHna



KoHCTpyKTMBHasi cxema 34aHusl - MOHOMMUTHBIA Kene3obeTOHHbIN Kapkac € GeckanutenbHbIMM
MOHOSUTHBIMWU NEPEKPLITUAMN U MOHONUTHOW OYHOAMEHTHOW NIINTOM B OCHOBaHWM nogsana TonwmHon 0,7 m.
HapyXHble CTeHbl LOKONbHOro aTaxa xenes3obeToHHble TonwmHon 250 - 400 mm. 3anonHeHune kapkaca no
Hapy>XHbIM CTEHaM NEepPBOro ataxa - kKupnnyHoe TonwmHon 380 MM, Ha OCTanbHbIX ATaxax - Menkue 6rnoku us
Aavyeunctoro 6etoHa TonwmHom 250 mMm nnotHocTblo 600 kr/m3. Bce cTeHbl UMelT HapyxHoe yTenneHve u3
MUHepanoBaTHbIX MAUT U3 06a3anbTOBOro BONOKHA, 3aKPbITOE CHapyXW rPaHUTHbIMWA NAUTaMW Ha OTHOCE C
obpasoBaHMEM BEHTUNUPYEMOW BO3AYLUHOW NPOCMAOWKN TOMNLWMHON He MeHee 60 MM.

MokpbiTe 34aHMA  BbIMNOMHEHO B BWAE MOHONUTHOM XXene3obeTOHHOW NNuTbl, YTEMmeHHON
MUWHepanoBaTHbIMK NNUTaMM U3 6a3anbTOBOrO BOJSIOKHA C KEPaM3UTOBOW 3aCbINKOM.

CeeTonpo3spayHble 3anofiHeHMs (OKHa, BUTPaXW, MOKPbITME Kyrnomna) BbINOMHEHbl M3 MepensneToB 13
anioMUHMEBBIX CMNMaBOB C 3amnoflHEHUEM ABYyXKamMepHbIMU cTekrnonaketamu. CTbIKOBble COEAMHEHUS VUMET
pa3pbiBbl MOCTMKOB X0J104a, BbINOJIHEHHBIE U3 MIIACTMACCOBbIX BCTABOK.

[ns cBeTONpO3payHbIX 3anoSIHEHMI Kyrnora UCMoMb3ylTCs OQHOKaMepHbIE CTEKIONakeTbl C TPUMMEKC-
CTEKIOM M CTEKIOM C CENEKTUBHBIM MOKPbITUEM.

B 3pgaHum npenycmoTpeHbl BOASIHOE OTOMMEHue, ropsidee BogoCHabXeHue, MOAKYeHne K cucteme
LEeHTpann3oBaHHOro TennocHabxeHns. Cnucrema oTonneHus AByxXTpybHas ¢ BEpXHEW pasBOAKOW MarmcTpanem.
HarpesaTtenbHble NpMbopbl CHabXeHbl aBTOMAaTUYECKUMU TEPMOPETYNSTOPaMN.

B kopnyce npepycmatpuBaeTca obLlieobMeHHass MPUTOYHO-BBITSXKHAA BEHTUNAUUS C MEXaHU4YeCKUM
nobyxaeHnem. MNMprToYHbIE YCTAHOBKM pacnonaratTCs Ha LOKOSIbHOM U TEXHUYECKOM 3TaXKaX, BbITSKHbIE - Ha
TEXHUYECKOM aTaxe. [IpUTOYHbIE YCTAHOBKM KOMMMNEKTYIOTCA BO34yX03ab0pHbIM KranaHoM C 3N1EKTPONPUBOAOM
N 9NeKTponogorpeBoM, kanopmudepHom cekumen.

KnumaTtnyeckue n Tenrnol3HepreTn4yeckmne napamMeTpbl

CornacHo CHull 23-02 u TOCT 30494 pacyeTHas cpefgHsia TemnepaTypa BHYTPEHHEro Bo3gyxa
npuHumaeTcsa t_int = 21°C. CornacHo CHul 23-01 pacyeTHas TemnepaTtypa Hapy)kHOro Bo3ayxa B XONOOHbIN
nepvog roga anga ycnosun Mocksbl t_ext = -28°C, npogomkntensHocTb z_ht = 231 cyT 1 cpegHasa Temnepartypa
HapyxHoro Bo3ayxa t_ht = -2,2°C 3a otonutenbHbIn nepuoA. [pagyco-cyTku otonuTtenbHoro nepuona D d
onpegenstoTca no opmyne (1) D_d = 5359 °C x cyT.

CornacHo CHwul 23-02 gnga atux rpagyco-CyToKk HOpMMpyeMoe COMpoTMBREHWE Tennonepegaye Ans
HapyxHbIx cTeH R(w)_req = 3,28 m2 x °C/BT1, nokpbitns R(c)_req = 4,88 m2 x °C/BT, orpaxgeHun nog
otannueaembiMn nogsanamu R(f)_req = 3,31 M2 x °C/BT, OKOH U Opyrux CBETOMPO3paydHblX KOHCTPYKLUUIA
R(F)_req = 0,552 m2 x °C/BT.

CornacHo Tabnuue 9 CHull 23-02 HopMupyeMbli yOenbHbIV pacxod TEMMOBOW 3HEPTUN HA OTOMNNEHNE
neyebHoro yupexaerus q(req)_h = 31 kx/(m3 x °C x cyT).

.2 TennoTexHn4yeckue pac4yeTbl orpaxpgarLmnx KOHCprKLIMFI

A.2.1 TInowanm HapyXHbIX OrpaxgartoLmMx KOHCTPYKLMIA, OTannvMBaemble nnowanb U 06bem 3gaHus,
HeobxoOouMble ONs pacyeTa SHEPreTUYEeCcKoro NacnopTa, U TEMNOTEXHUYECKNE XapaKTEPUCTUKM OrpaxaaroLLmx
KOHCTPYKLMIA 34aHus onpeaensinMchb CornacHo npoekTy B cootBeTcTBum ¢ CHulM 23-02.

ConpoTuBneHnss Tennonepenave OrpaxaaroLmnx KOHCTPYKUWA onpedensnucb B 3aBUCUMOCTM OT
KonnyectBa W MaTtepuanoB crnoeB no dopmynam (6-8) CHull 23-02. Tpu 3TtOoM KO3 PULUEHTBI
TennonpoBogHoctn nambga_ b, Bt/(m x °C), ncnonb3yembix matepuanoB Ans YcCroBui akcnnyatauum b:
Xene3o6eToH (nnotHocTblo po_0 = 2500 kr/m3), nambpa_b = 2,04 Bt/(m x °C); kMpnuyHas knagka wus
CMITOLIHOMO KMpNu4ya rNMHAHOrO OBbIKHOBEHHOTO Ha LieMeHTHo-nec4aHom pacteope (po_0 = 18700 kr/m3),
nambaa_b = 0,81 B1/(M x °C); uemeHTHO-nec4aHbln pacteop (po_0 = 1800 kr/m3), namb6ga_b = 0,93 B1/(M X
°C); siyencto-6eToHHble 6rokn (po_0 = 600 kr/m3), nambaa_b = 0,26 Bt/(m x °C); rpaBuin kepamauToBbliii (po_0
= 800 kr/m3), nambga_b = 0,23 B1/(m x °C); MuHepanoBaTtHble nnutbl nponssoactea 3A0 "MuHepanbHasa BaTa"
mMapkn BeHTtu Battc (po_0 = 100 kr/m3), nambga_b = 0,045 Bt/(m x °C), mapkn Pydp Battec B (po_0 = 180
kr/m3), nambga_b = 0,048 B1/(m x °C), mapku Pyc battc H (po_0 = 100 kr/m3), nambaga_b = 0,045 B1/(m x °C).

HapyXHble CTeHbI B KOpMNyce NPUMEHEHbI TPEX TUMOB.

MepBbIn TN Ha nNEepBOM STaxe - KApnuMyHas knagka TtonwmHom 380 MM, yTenneHHas
MUHepanoBaTHbiMU nnuTtamm BeHtn battc TonwuHom 120 MM, ¢ 06NMLOBOYHBIM CITIOEM M3 FPAHUTHBIX MAUT Ha
OTHOCce, 06pasyllWnM C HapyXHOW MNOBEPXHOCTbIO YTENMUTENS BEHTUNMPYEMYI0 BO3OYLUHYK MNPOCIONKY
TonwuHon 60 mMm. MockoMbKy MpOCMOWMKa BEHTUNUpyemMasi, TO OHa W rpaHuMTHasd nnuTa He Y4yacTBYIOT B
onpeneneHun Tenno3aluTHbIX CBOUCTB CTeHbl. ConpoTuBneHve Tennonepeaaye aTon CTeHbl paBHO



R=1/8,7 + 0,38/0,81 + 0,12/0,045 + 1/23 = 3,3 M2 x °C/Br.
o

BTopoli Tun cTeHbl NPUMEHEH B OrpaXkQeHUsSIX OCHOBHbIX JTECTHUYHLIX KITETOK U CTEHOBOIO OrpakaeHuns
Kynona W BbINOMHEH K3 >xenesobeToHa TonwumHon 250 MM, YTENNEeHHOro MuHepanoBaTHbIMWU NIMTamMu
ToNwmHOM 135 MM ¢ 0BNUUOBOYHLIM CNOEM M3 FPAHUTHBIX NAUT Ha oTHoce. ConpoTMBIEHNE Tennonepegaye
3TOW CTEHbI PaBHO

II
R =1/8,7 + 0,25/2,04 + 0,135/0,045 + 1/23 = 3,28 M2 x °C/Br.
o

TpeTuin TMN CTEHbl NPUMEHEH Ha 2-5-OM M TeXHWYECKOM 3Taxax 34aHWs U BbINOMHEH M3 MENKMX
A4encTobeToHHbIX 6nokoB TonwmHom 250 MM, yTenneHHbIX MuHepanoBaTHbiMM nnuTtamu Bentn bBattc
TonwuHon 100 MM, ¢ O6NULOBOYHBIM CITIOEM M3 FPaHUTHBIX NNUT Ha oTHoce. ConpoTMBneHMe Tennonepegaye
3TOW CTEHbI paBHO

III
R =1/8,7 + 0,25/0,26 + 0,1/0,045 + 1/23 = 3,34 M2 x °C/Brt.
o

CteHbl nepsoro Tuna nmetoT nnowagab A_wl = 4613 M2 npu obwewn nnowaam scex pacagos 7081 m2.
CpegHee conpoTusneHune Tennonepeaaye cTeH 3gaHns onpegenstoT no doopmyne (10) paBHbIM



av n i
R = A /Cymma(A /R )= 7081/(1256/3,3 + 1212/3,28 + 4613/3,34) = 3,3 M2 x °C/Bm.
o w i=1 wi o



lMockonbKy CTeHbl 30aHWs UMEKT OOHOPOOHYIO MHOFOCIIOMHYK CTPYKTYPY, TO NMPW HaNM4YMU OKOHHbIX
npoemoB, 00pasylux B CTEHaX OKOHHbl€ OTKOCHI, KO3(UUMEHT TEMNOTEXHUYECKON OOHOPOLAHOCTYU
HapYXHbIX CTeH NpuHAT r = 0,9.

Torga npuBegeHHOE CONpOTMBIIEHME Tennonepegade CTeH 3gaHus, onpegensiemoe no cgopmyne (11),
paBHO

r av
R=rxR =0,9x%x 3,3 =2,97 M2 x °C/Br.
o o

MokpbiTne (A_o = 2910 M2) 34aHusA, BLINOMIHEHHOE B BMAE MOHOJSIUTHOW >Xene300eTOHHOW MnuThbI
ToNnwmHon 220 MM, yTensneHo ABYMS COAMU MUHEpPasrioBaTHbIX NAWT: BEPXHUN 3aLUUTHbLIA CAOW - NnnTbl Pyd
battc B TonwmHoi 40 MM 1 HWXHWMIA crol - nnuTbl Pyd Battc H TonwwmHon 150 mm. CBepxy nokpbiTMe NMeeT
Kepam3nTOBYIO 3acChbInKy cpeaHen TONWwmHoON 120 MM 1 LEMEHTHO-NECYaHY0 CTSHXKKY TonwmuHon 30 M.

ConpoTtuBneHuve Tennonepegayve nokpbITUS COCTaBuo



R=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 M2 x °C/Br.
o



OkHa u Butpaxu 3ganusa (A_F = 1424 m2) BbiNonHeHbl 13 GI0KOB € nNepennetaMmm U3 antoMUHUEBLIX
CNiaBoOB C 3amnofIHEHWEM W3 [ABYXKAaMEpHbIX CTEKIOMNaKeTOB C TOMWWHOW BO34YLIHbIX Npocrnoek 12 mm.
MpnBeneHHoe conpoTmBneHune Tennonepenayve R(r)_o = 0,45 m2 x °C/BT.

CeeTonpo3payHoe nokpbiTue kynona (A_scy = 288 m2) BbinonHeHO M3 GNokoB C nepennetamu u3
antoMUHNEBbLIX CMNaBoB C 3anofiHEHWEM M3 OAHOKAMEPHbIX CTEKNOMAaKeTOB C HAPYXXHbIM CTEKNOM TPUMMEKC U
BHYTPEHHUM CTEKINOM C CENeKTUBHbIM NoKpbiTUeM. [puBeaeHHoe conpoTtusneHne tennonepenadve R(r) o = 0,6
m2 x °C/BT.

OrpaxgeHusa oTannueaemMoro nogsana (Nonm W CTeHbl) KOHTaKTMpYlT ¢ rpyHToM. OnpegenexHve
npvBeaEeHHOro CONMPOTUMBIIEHUS Tennonepeaade orpaKaeHumn, KOHTaKTUPYIOLLMX C TPYHTOM, OCYLLECTBSETCS No
crnepywoLlen MeToauke.

[nsa aToro orpaxxgeHusi, KOHTakTupyowme ¢ rpyHtoM (A_j = 4006 m2), pa3buBatoTcs Ha 30HbI LUMPUHOM
2 M, Ha4YMHas OT Bepxa HapyXHbIX CTEH NoABana, KOHTaKTUPYIOLLUX C FPYHTOM.

Mnowaan 30H 1 MX CONPOTMBIEHUS Tennonepegaye

A fi, M2 R oi, M2 x °C/Brt
BoHa I 634 2,1
BoHa II 592 4,3
Bona III 556 8,6
BoHa IV 2224 14,2

lMpuBegeHHoOe conpoTMBREHWe Tennonepegaye orpaXaeHUn no rpyHTy, onpegensemoe no dopmyirne
(10), paBHO

r
R = 4006/(634/2,1 + 592/4,3 + 556/8,6 + 2224/14,2) = 6,06 M2 x °C/Brt.
il

A.2.2 TlpuBeaeHHbin koadbduumeHT Tennonepedaun K(tr)_m uepe3 HapyxHble orpaxgatome
KOHCTPYKUMK 3paHust onpegensietca no cdopmyne (I.5) npunoxennsa ' CHull 23-02 no npuBedeHHbIM
COMNPOTUBMEHUAM Tennonepenaye OTAENbHbIX OrPaXKAALLMX KOHCTPYKLUMA 060N0YKM 34aHUA U UX Nowagsam



tr
K = (5657/2,97 + 1424/0,45 + 2910/4,99 + 288/0,6 + 4006/6,06) /14285 = 0,476 Bt/ (M2 x °C).



£.2.3 YcrnoBHbI koadhduuneHT Tennonepegayumn 3ganusa K(inf)_m, yunteiBarowmin TennonoTepu 3a c4eT
NMHMNbTPaUun n BeHTUNAUUKN, onpeaensietcst no popmyne (I.6) npunoxexus I CHull 23-02. Mpwn aTom
yaenbHaa TenfaoeMKocTb Bo3ayxa ¢ = 1 kx/(kr x °C);

Bera = 0,85;
v

oTannuBaeMbii 06bem 3aaHnsa V_h = 72395 m3;
obwas nnowiaab BHYyTPEHHMX MOBEPXHOCTEN HAPYXKHBIX OrpaXkaaroLLmMx KOHCTPYKUmiA A(sum) e = 14285

M2;
CcpenHsis NAOTHOCTb MPUTOYHOrO BO34yxa 3a OTOMUTENbHbIM nNepuog onpedenseTcsa no dopmyne (.7)
npunoxexus I CHul 23-02

ht
po = 353 ([273 + 0,5 (t + t )y = 353/[273 + 0,5 (21 - 28)] = 1,31 xr/M3;
a int ext

cpedHsia  KpaTHOCTb BO3dyxoobMmeHa 34aHus 3a OTOMUTENbHbIA MEepuos paccuuTbiBaeTcs MO
CyMMapHOMY BO3yXO000MeHY 3a cHeT BEHTUNAUUN U MHMNbTpaummu no dopmyne (I.8) CHull 23-02

n= [(Lxn)/168 + (G k n /168]1/ (6erav x V ), (4.2.1)
a v v inf inf h

roe L — KOJIMYECTBO IPMTOYHOT'O BO3OyXa IIpKN MEXAaHUUECKOM BEHTUJIALIUN .
v

Mo NpoekTy KONMMYecTBO NMPUTOYHOrO BO34yxa, MOCTYNaloLWEero no 3Taxam, COCTaBNSAET: LOKOMbHbIN
aTax - 69298 m3/4, 1-n aTtax - 34760 M3/4, - 2-n aTax - 19240 M3/4, - 3-1 atax - 30890 m3/4, - 4-11 aTax - 14690
M3/d, - 5-1 aTax - 37460 m3/4, - TeXxHU4Yecknun atax - 3610 m3/u.

n - UMCJIO YacCoB paboThl MEXaHMUEeCKOM BEeHTUIISLUMM B TedeHMe HeIeJu;
v COIJIACHO TEeXHOJIOTMUECKOMY peXxuMy paboTe 3maHusa 4-1 M 5-U 3Taxmu
BEHTUIUPYITCS C I[IOMOUBI MEXaHMUYECKOW BEHTUIIALUMM KPYIJIOCYTOUYHO
B TedeHue Hemeim 168 W (n_v), omHa TPeTb [PMTOKAa LOKOJBHOTO,
l-To u 2-T70 3TaxeMr, a TaKxe IPUTOK 3-T'0 BTaxa M IOIOKYIOJbBHOI'O

opocTpaHcTBa — B TeueHue 40 uW B HeIeJwo (n_v), IBe TpeTu
LOKOJILHOTO, 1-TO M 2-T0 3Taxer - B TedeHue 8§ 4 B HemeJw (n_v);

G - KOJIMUECTBO MHOUIIBTPYKOIETOCS BO3AOyxXa B 3IOaHUE Uepes orpaxianuye
inf KOHCTPYKUMM B Hepabouee BpeMa - 1Jjigd OOWECTBEHHEIX 3IOaHUM

onpernejiaeTrcsd IIOo @opMyﬂe

1
G = 0,5 6bera x V , (4.2.2)
inf A4 h
1
\% - oTanJMBaeMHM OOBEM IIOMEUeHMY 3IaHusa, padoTanmmx 40 u B
h Hegempo, V(1) h = 53154 wm3;
k - kondduuMeHT YyueTa BIMAHMS BCTPEUYHOI'O TEILJIOBOTO II0TOKa B
CBETONPO3PAUHEX KOHCTPYKLUMSAX, PaBHBI IJId KOHCTPYKLUUM C
OOVHAPHBEIMM IeperjieTamu k = 1;
n - UMCJIO YacCoOB ydyeTa MHOMIbBTpauMM B TEeUYeHMe HeNenyu, pPaBHOe s
inf paccmaTpreaeMoro 3maHua n_inf = 168 - n v = 168 - 40 = 128 u.
Torpa

n = {[(14690 + 37460) 168 + (41099 + 30890 + 3610) 40 +
a
= 82199.8]/168 + (0,5 x 0,85 x 53154 x 128)/168}/0,85 x 72395 =

= 1,48 1/u.



MoacTaBnsis npuBeaeHHble Bbile 3HaveHus B oopmyny (I1.6) CHul 23-02, nonyyunm



inf ht sum
K = 0,28 ¢ n Bera V po k/A =0,28 x 1 x 1,48 x 0,85 x 72395 x 1,31 x 1/14285 = 2,337 Br/ (M2 x °C).
m a v h a e



A.2.4 Obwun koadhduumeHT Tennonepegaym 3gavua K m, Bt/(M2 x °C), onpegensietca no
dopmyne (I".4) npunoxenusa I CHull 23-02

tr inf
K=K + K = 0,476 + 2,337 = 2,813 Bt/ (M2 x °C).
m m m

A.2.5 Hopmupyemble 3HaYeHUs COMPOTMBIIEHUA Tenmnonepefade HapyXHbIX — OrpaxgaroLLmx
KOHCTpyKumi cornacHo CHwull 23-02 yctaHaBnmMBalOTCs B 3aBUCUMOCTM OT IpagyCo-CYTOK OTOMUTESNbHOMO
nepuvoga D_d panoHa cTpouTenbCTBa AN Kaxaoro Buaa orpaxaeHus. B Tabnuue 5.1 npuBeaeHbl 3Ha4YeHUs
HopMupyemblix R_req wu npuBedeHHblx R(r)_o conpoTvBneHwi Tennonepegade BWOOB OrpakaeHWUn
paccmMaTpvMBaeMOro 3aaHus.

Ta6nuua A.1 - BennunHbl Hopmupyembix R_req n npuBegeHHbIX R(r)_o conpoTuBneHun Tennonepegaye
BUAOB OrpaxaeHumn 3gaHus

N Bua orpaxneHus R req, M2 x °C/Br R(r) o, M2 x °C/Br
.1

1 CTeHEl 3,28 2,97

2 [IoxpEITHE 4,88 4,99

3 OxHa 0,552 0,45

4 CTeHEl ¥ IIOJI IO TPYHTY - 6,006

5 OcTekJieHMe KyIoJa - 0,6

Kak cnegyeT 13 1abnuubl, 3Ha4YeHUs1 NMPUBELEHHBLIX CONPOTUBIIEHUI Tennonepeaaye s CTEH U OKOH
HWxXe HopMmupyembix BenuunH no CHull 23-02. OgHako ato gonyctumo cornacHo 5.1 B CHull 23-02, Tak kak
3TV BEMWYMHbI OydyT Janee MpoBepeHbl HAa COOTBETCTBME MO MOKA3aTeNio yOenbHOro pacxoga TensoBon
3Hepruu Ha oTonneHve 3gaHus.

A.2.6 TemnepaTypa BHYTPEHHEN MOBEPXHOCTWU CBETOMPO3PaYHbIX KOHCTPYKUMI AOMMKHa ObiTb Ans
rOPU3OHTANbHOrO OCTEKINEHUsSI HE HUKE TemnepaTypbl Toukn pocbl t d: npu t_int = 21°C n dwm_int =55% t d =
11,6°C, onst okoH He Hmke 3°C Npu pacyeTHbIX YCrOBUSX.

TemnepaTtypy BHYTPEHHEN MOBEPXHOCTU HapPYXHbIX OrpaxaeHui Tay_int npyv pacyeTHbIX YCNOBUAX
cnepyet onpeaensTb no doopmyne

Tay =t - (t -t )/ (R x anbbda ). (1.2.3)
int int int ext F int

[nsa ceeton pPOo3padvyHOro Kynona

Tay =21 - (21 + 28)/(0,6 x 9,9) = 11,75°C > t = 11,6°C;
int d
anga OKOH
Tay =21 -(21 + 28)/(0,45 x 8,7) = 8,7°C > 3°C.
int

CnepoBatenbHo, TemnepaTypa BHYTPEHHEN MOBEPXHOCTM CBETOMPO3PaYHbIX KOHCTPYKUMIA Mpu
pacyeTHbIX YCroBUsX yaoBneTBopsieT TpeboBaHnsm CHulM 23-02.

A.2.7 O6BbEeMHO-NNaHNPOBOYHbBIE XapaKTePUCTUKM 34aHus ycTaHoBneHbl no CHul 23-02.

OTHoweHVe nnowaan HapyXHbIX OrpaxaaloLlmnx KOHCTPYKLUWA OTannMBaemMon 4acTu 34aHus K
nonesHou nrnowaam k:



sum
k = A /A = 14285/15241 = 0,94.
e h
KoadhdumumneHT octekneHHocTn pacagos 3gaHus f:

f =2 /A = 1424/7081 = 0,2 < 0,25
F W+ F

(no Hopmam CHwuIT 23-02).

Moka3atenb koMnakTHOCcTU 3aaHus k(des) e, 1/m:

des sum
k = A /V = 14285/72395 = 0,197.
e e h

£.2.8 B 3gaHuumn npumeHeHbl cnegyollme sHeprocbeperaLme MeponpusTus:

- B KayecTBe yTENNUTENs Orpaxgalowwmx KOHCTPYKUUA 34aHMs  MCNonb3yrTca  3ddeKTUBHbIEe
Tennom3onsauMoHHble MaTepuansl ¢ kKoadpduumneHtom TennonposogHocTn 0,045 Bt/(m x °C);

- B 30aHWM ycTaHaBnuBawTCa O (deKkTMBHblE AByXKamepHble CTeKnonakeTbl C  BbICOKUM
CONpOTUBMEHNEM TeNnonepegaye;

- B 34aH1K NpegycMaTpuBaeTcs NPUTOYHO-BLITSHXKHASA BEHTUNALMS C aBToMaTu3auunen;

- MPUMEHEHO aBTOMaTM4ecKoe perynMpoBaHue TennooTAayu OTOMUTENbHbIX NPMOOPOB C MOMOLLbBIO
TEpPMOCTaTOB MpK LieHTpanbHOM perynmpoBaHum TEMMOBOWN 3HEPruun.

.3 PacueTbl 3HepreTu4eckux nokasaresnemn 3gaHus

A.3.1 Pacxog TennoBoW 3Heprun Ha OTOMNNeHwe 34aHus 3a otonuTenbHbld nepuwog Q(y)_h, MOXx,
onpegensietcs no dopmyne (.2) CHull 23-02

0 = [0 - (0 + Q) v X kcu] 6erah, (4.3.1)
h h int s

roe Q - ofume TenJonoTepu 3OaHuda uepes HapyXHbIE oTrpaxnamniume
h KOHCTpykumy, MIx, onpemesnsgeMele 1o 4.3.2;
Q — OBITOBEIE TEIJIONOCTYIJIEHMS B TEeUEHMEe OTONMTEJIbHOTO Iepuona,
int MIx, omnpenensgemele 1o 5.3.3;
Q - TENJIONOCTYIJIEHUSA Yepe3 OKHa UM QOHapM OT COJIHEYUHOM paIaualuuu
s B TedeHMe OTONMTEeJIbHOTO nepmoma, MIx, onpenesigieMele I10
q.3.4;
v - kO2QOULMEHT CHMXEHMS TEIJIONOCTYIJIEHMM 3a CuYeT TelJIOBOM
VHEePpLUMM OoTpaxianulMx KOHCTPYKLMH, s paccMaTpMBaeMoIo
3gauuag v = 0,8;
nzera - ko30dmuMeHT 30PeKTUMBHOCTM aBTOPEIryIMPOBAHMSA IIOIadM TENJIOTH
B CHUCTeMax OTOIlJIeHMs, B KOpIyce I[pMMEeHeHa IOBYXTpyOHasa
cucrTeMa OTOIJIeHUS c TepMOCTaTUYe CKYMU KpaHaMM Ha
OTONMMTEJILHEIX Npmudbopax, nzetra = 0,95;
KO2bbOMLIMEeHT, YUMTHBAKUMY IOIOJIHUTEJIbHOE TelJjonoTpebiieHne
h CHCTEMEl OTOIJIEHMA, CBA3aHHOTO C OUCKPETHOCTBI HOMMHAJBHOIO
TENJIOBOT'O IOTOKAa HOMEHKJIATYPHOT'O pana OTONNTEJIbHBIX
npubopos, X IOOIOJIHUTEJIb HEIMU TEIJIONOTEPAMM Uepes
3apanraToOpPHEE yYaCTKM OTPaxXIeHMM, IIOBHIIEHHOM TeMIepaTypon
BOBIOyxXa B YIJIOBEIX I[IOMEUIEHUAX, TEIJIONOoTepaMMu TPyOONPOBOIOB,
NPOXOOAIMX dYepes3 HeoTallJIMBaeMble I[IOMeUleHMS, OJId 3OaHUM C
oTamaMBaeMeMM nopeajamm Gera h = 1,07.

BeTa



£A.3.2 O6wue TennonoTepu 34aHusa 3a OoTONUTENbHBIM Nepuog onpeaensatoT no dopmyrne (I1.3) CHwl
23-02

sum
Q = 0,0864 k x D x A = 0,0864 x 2,813 x 5359 x 14285 = 18605762 MIx.
h m d e

£1.3.3 BbiTOBbIE TEMMAOMOCTYMMEHUS B TeYeHUe OTONUTENBHOro Nepuoda onpeaensT no dopmyne
(r.10) CHwuIl 23-02

0 = 0,0864 g x z xX A, (51.3.2)

int int ht 1
rne A - nyg oOOWeCTBEeHHEIX 3IaHUM - pacueTHas IJIoWalb, OolpenejiseMas Kak
1 cyMMa IJomaney BCex I[IOMeUleHUM, 3a MCKJIOYeHMEM KOPUIOPOB,
Inepexonos, JIECTHMUYHEIX KJIETOK, J'IM@’I‘OBE;IX maxT BHYTPEHHUX

OTKPBITEIX JIECTHMUI] M [IaHOYyCOB; B paccCMaTpMBaeMOM 3IaHMM [IJollanb
KOPMIOOPOB, JIECTHMUUHHX KJIETOK, JIMQTOBEIX MmMaxT cocTaejageT 3316
M2 . Torma Al = 15241 - 3316 = 11925 wm2;
q - BeJIMUMHA OBITOBBEIX TEIUJIOBHIIEJIEHMM Ha 1 M2 mJjomany oOOmeCTBEHHOTIO
int 3I0aHus, YCTaHaABJIMBAEMEIX I[1O PACUETHOMY UUCIY aonen (90
BT/uej), HaAxXOOAWMXCHA B SIaHWM, OCBElleHUd, MEOVLIMHCKOTO U
OIpyToro TEeXHOJIOTUYECKOTO obopyImoBaHusg, B TOM YMCJIe
KOMIIBIOTEPOB (IO YyCTAHOBOYWHOM MOUHOCTM) C ydeToM paboumx YacoB
B Hegmeyw. TenjoBLOEJIEHMS B TeueHre HeOeJn:

OT Niofen, HaxoasaLWwmxcs B kopnyce

QO = 90(100 x 168 + 400 x 40 + 1200 x 8)/168 = 22714 BT = 22,7 xBr;
1

OT UCKYCCTBEHHOrO OcBeLLeHUs (C koadduumeHTom ucnons3osanuns 0,4) Q_2 = 1494 kBT;

OT MEeOUUMHCKOTO W ApYroro TexHorornyeckoro obopydoBaHus; OT  komnbioTepoB 897 kBT,
KO3(hPMLMEHT UCNONb30BaHNA KOTOPbLIX NO BpemeHu B TedeHne Hegenu 0,35, torga Q_3 = 0,35 x 897 = 314
KBT.

Utoro g int=(Q_1+Q 2+ Q_3)/A 1=(22,7 + 149,4 + 314) -10(3)/ 11925 = 40,8 B1/m2;

z_ht - T0 xe, yto B chopmyne (1), z ht =231 cyr;

Torga

0 = 00,0864 x 40,8 x 231 x 11925 = 9710560 MIx.
int

£A.3.4. TennonocTtynneHns 4yepes okHa U OHaApWM OT CONHEYHOW paguaumm B Te4eHUe OTOMUTENbHOro
nepvoda Ana yetbipex dpacagoB 30aHUA, OPUEHTUPOBAHHBLIX MO YeTbipeM HanpasneHusaM, onpeaenstoTcs no
¢opmyne (. 11) CHwull 23-02
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KOBROOULMEHTE, YUMTHBAKIME 2BaTEHEHME CBETOBOTO
opoeMa COOTBETCTBEHHO OKOH UM OCTEKJIEHMS KyIioJia
HeIpoO3PayHEMU B3JIeEMeHTaMu, s 3aloJIHEHU S
CTeKJIONakKeTaMu B OOVHAPHBIX AJIIOMUHME BEIX
nepenjerax Tay F = Tay scy = 0,85;

KO2b0OULIMEHTE OTHOCUTEJIBHOTO NPONyCKaHmUs
COJIHEUHOMU paimauum s CBETONPOIIYyCKAlIMX
3aroJIHEHUM COOTBETCTBEHHO OKOH M KyIoJja: IJjd
OBYXKaMepPHHX CTEKJIONaKeToB OkOH k F= 0,76; nusa
ONHOKAMEPHBEIX CTEKJIONAaKEeTOB C BHYTPEHHMM CTEKJIOM
C CeJIeKTUBHEIM HOKpeTUEeM K scy = 0,51;

Ioma om CBETOINPOEMOB bacanos 30aHusd,
OPMEHTMPOBAHHBEIX IO UEeTHPEM HamnpasjeHuam, A Fl =
174 wM2; A F2 = 613 M2; A F3 = 155 m2; A F4
482 wMm2;

mIomangbk CBETONPOEeMOB Kymojla, A scy = 288 wM2;

cpenHas 3a OTONUTEJIbHEI nepromn BeJIMUMHA
COJIHEUHOM palvaluy Ha BEPTUKAJIbHEIE [IOBEPXHOCTM
npu IOEeCTBUTEJIbHEIX YCIIOBUAX 0BJIaUHOCTH,
OPMEHTUPOBaHHAA IO uYeThHpeM dacamam 3maHud, IOJg
ycaoBuit  Mockeel I 1 = 43 MIx/mM2; I 2 = 835
MIx/mM2, I 3 = 1984 MIx/mM2; I 4 = 835 MOx/mM2;
cpenusas 3a OTONUTEJIbHEI nepron BeJIMUMHA
COJIHEUHOM’ panuaumnm Ha TOPU30HTAJIEHYIO
IOBEPXHOCThH npu IOEeCTBUTEJIbHEIX YCIIOBUAX
oBnauHocTy, nnsa Mockeum I _hor = 1039 MIx/mM2;

(43 x 174 + 835 x 613 + 1984 x 155 + 835 x

+ 0,85 x 0,51 x 1039 x 288 = 923862 MIx.

4

(4.3.3)



3Has 3HayeHWst COCTaBNALWMX TENSIONOTEPb U TEMJIONOCTYNIEHUA B 3gaHue, onpegenum Q(y)_h no
cdopmyne (51.3.1). Pacxoa TennoBon sHEPrnn 3a OTONUTENbHbLIN Nepuog paBeH

Yy
QO = [18605762 - (9710560 + 923862) x 0,8 x 0,95] x 1,07 = 11260254 MIx.
h

A.3.5 PacyeTHbI yaenbHbIA pacxod TenJIOBOM 3HEPrum Ha oTornsieHue 34aHusi 3a OTOMNMUTENbHbIN
nepuoa q(des)_h, kx/(m3 x °C x cyT), onpegensietca no popmyne (I'.1) CHull 23-02




des 3y 3
q =10 Q /(V /D ) = 10 x 11260254/ (72395 x 5359) = 29 xIx/ (M3 x °C x cyT).
h h h d



[nsa naTuataxHoro nevyebHoro ydpexaeHnsi HopMUpyeMoe 3HadeHune cornacHo Tabnuue 9 CHull 23-02
paBHO

req
g = 31 xIx/ (M3 x °C x cyT).
h

CnepoBartenbHo, TpeboBaHna CHul 23-02 BbinonHAKOTCA.

A.3.6 WcxogHble paHHble, OOBLEMHO-MMAHMPOBOYHbIE, TEMIOTEXHUYECKNE WU  3HEpreTudeckne
rnokasaTenu 34aHusi 3aHOCATCA B 3HEPreTMYecKUi nacnopTt 34aHusA, dopma KOTOporo npuBegeHa B
npunoxexun [ CHull 23-02.

3akno4yeHue

Orpaxgawowme  KOHCTPYKUMM  5-3TaXHOro  34aHusa  nevyebHOoro  yypexgeHuss  COOTBETCTBYHOT
TpeboBaHuam CHull 23-02.

CTteneHb CHMXEHUSA pacxoda dHeprum 3a OTONUTENbLHLIN Nepnoa pasHa MUHYC 6,45%. CnegoBaTtenbHo,
3pgaHune oTHocuTes K knaccy C ("HopmanbHbin") no sHepreTnyeckon aeKkTMBHOCTY.

Kitacc aHepretuyeckoit 3ddeKTHBHOCTH YCcTaHoBAe HHEBIH
(anana3soHnl), Knace, PekoMeHOALUH
Kk /(M*C-cyT) kJIx/(m?-°C-cyT)
HoBble U PeKOHCTPYHPYEMBIE 3XAHUS
A [:> Ouenb eblcoKUL DKOHOMMHYECKOE CTMMYAHMPOBa-
HKE
< 37
B D Buicoruii To xe
3868
C E Hopmanwhoui <--C —
74,77
69—80
CyuecTByiouue 31aHus
D | > Huzkuii KenatenbHa peKOHCTPYKUMSA
81—133
E Ouensy HuszKul HeobxonnMa pekOHCTPYKLUHWS B
L > 6avxkaiilee Bpems
> 134

"Puc. 1. Knaccel aHepreTudeckon agpdekTuBHOCTH"

N [ToxazarTenu HopMmmpyeMele 3HaueHwmd | PacueTHEle 3HaAUeHUSA
m.II.
1 TeMmMnepaTypa Ha BHYTPeHHeM
IIOBEPXHOCTU OCTEeKJIeHUs,
°C:
OKOH Tay (F) int >= 3 Tay (F) int = 8,7
KyIoJia Tay (scy) int >= 11,6 Tay (scy) int =
11,75




I[lokazarTesb

KOMIIaKTHOCTU

3manusa k_e, 1l/m

PacueTHHM yHOEeJIBHEIL pPacCXon

TEeInJOBOM
OTOIJIeHUe
OTONMTEJIbHEIM

SHEPTUM Ha
3IaHUA 3a
nepuon d_h,

xkIx/ (M3 x °C x cyT)

ConpoTuBIeHNKE
Temnyonepenaye
°C/BT:

R o, M2 X

CTEHOBEIX OPanﬂeHMﬁ

IIOKPEITVA

OKOH

OCTEKIJIEHMA KYIIOoJia

o

@)

o

k(des) e = 0,197

g(des) h = 29

R(des) o = 2,97

R(des) o = 4,99
R(des) o = 0,45

R(des) o scy = 0,6




