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TennoTexHU4YeCKUIM pacyeT OQHOPOAHbIX OrpakaaroLmx
KOHCTPYKLIMA

1.1. Teopemuuyeckue npednocbisIKU pac4ema

Lenpro TETIOTEXHUYECKOTO pacueTa orpaxaatomeil konctpykmmun (OK) sisercs nu-
60 mozxOop Ui HEE TaKMX MATepHaJoOB M MX TOJIIMH, YTOOBI NIPUBEICHHOE COIPOTHBIICHHE
TeIuTonepe1ade 3TOH KOHCTPYKIIMH OBIJIO HE MeHee TpeOyeMoro, JInO0 IpoBepKa yKe CIPOeK-
THUPOBAaHHOM KOHCTPYKIIMH Ha yJIOBJIETBOPEHUE TOMY )K€ TPEOOBAHHMIO.

Tpebyemoe compoTHBICHHE TEIUIONEPENade HA3HAYACTCS INPH 3TOM M3 CAHUTAPHO-

TMTMEHHYECKUX U KOM(OPTHBIX YCIOBHH WM M3 COOOpaKEHNH 3HEprocOepeeHusI.



OnHOPOIHOM — OHOCTOWHOM MK MHOTocHoMHOM — cuutaerca OK, cocrosias u3 oJi-
HOTO MJIM HECKOJIBKHX OJHOPOJHBIX IUIOCKHMX CJIOEB MAaT€PHAJIOB, PACIIOJIOKEHHBIX MEPIEH-
JUKYJSIPHO HAIIPABJICHUIO TEIUIOBOTO MOTOKA. J[s TakoW KOHCTPYKIMHU, €CIIU OHA SBISETCA
JIOCTAaTOYHO TPOTSHKCHHOM, YTOOBI MOYKHO OBLIO MpeHeOpedb KpaeBBIMHU (P PEKTaMH, pacipe-
JIeNieHHe TeMIepaTypbl MOXKHO YCJIOBHO CUMTaTh OJHOMEPHBIM (M3MEHSIOIIUMCS TOJBKO IO
TOJIIMHE KOHCTPYKIIHUN).

Kpome Toro, mpenmonaraercsi, 4To paclpejieieHue TeMIepaTypsl SABISETCS CTalHo-
HapHBIM (paccMaTpPHBAETCS yCTAHOBHBIIMICS MPOIIECC NMEPEAadn Teria). To ecTh JOCTaTOYHO
JIOJITO COXPAHSINUCh TEMIepaTypbl BHYTPEHHEH M BHEIIHEH cpel, KOTOpble pa3jensieT KOH-
CTPYKIIHSL, YTOOBI paclpeesieHne TeMIepaTypsl BHYTPH HE€ YCTaHOBHIIOCH M OOJIbIE HE H3-
MEHSIIOCK.

Taxum 00pa3zoM, pacdeT AenaeTcs Il HEKOTOPHIX HIICaTbHBIX YCIOBHH, TaK Kak B pe-
aNbHOW KOHCTPYKIIMHU, C OJHON CTOPOHBI, BCEr/la UMEIOTCS 3NEMEHTHI, BHOCSIIUE TEIIOTeX-
HUYECKYIO HEOIHOPOJHOCTH (IIPOEMBI, YITIbI, BEICTYIIHI. ..), BCIECACTBUE YETO PACIpPENCIICHHE
TeMIIepaTyphl He SIBJISETCS OJHOMEPHBIM, a, C JPYTO CTOPOHBI, MPOLECC TeIIoNepeaadn Hul-
KOTJa He SBIIIETCS CTAllMOHAPHBIM, TaK KaK TEMIEpaTypbl HApyKHON U BHYTPEHHEN Cpel Mo-
CTOSIHHO MEHSIOTCSI.

Pacyer npousBogutcs Al 3MIMHUX yCIOBUI.

ITpuBenenHoe conpotusieHue Temmonepenade OK R, cienyer npuHUMAaTh B COOTBET-
CTBHUH C 33/laHUEM HA [IPOEKTUPOBAHHE, HO HE MEHee TpeOyeMbIX 3HaueHuid R, M2-°C/BT.

R, >R". 1

1.1.1. OnpedeneHue mpebyemMo20 3Ha4eHUs1 NPuUeedeHHO20
conpomuersieHuss mensonepedaye

3nauenus R’” ompezpensrorcs, UCXOJs U3 CAaHUTAPHO-TMIMEHUYECKUX U KOM(OPTHBIX

ycioBuit — o gopmyine (3), U ycnoBuit sHeprocoepexerns — no tadi. 1. B manpHeiimmii pac-
YeT JIOJDKHO BBOAMTHCS MaKCUMaJIbHOE M3 MOJyYE€HHbIX 3HAYESHHH.
J1st 31aHui ¢ BIaKHBIM U MOKPBIM PEKHUMOM 3KCILIyaTalluy, 31aHUH, IpeqHa3HauYeH-
HBIX JUIS CE30HHOW JKCIUTyaTaluy (OCEHBIO WIJIM BECHOM), M 3[JaHUil C pacueTHOH TeMIepary-
poii BHyTpeHHero Bo3ayxa 12 °C u HIpKe, a Takoke U BHYTPEHHUX CTEH, IIEPEeropoJIoK U Ie-
PEKpBITHH MEXly TOMELIEHHSIMU IIPU Pa3sHOCTH PacuyeTHBIX TEMIIEpaTyp BO3JyXa B 3TUX IIO-
MemeHmsIx 6onee 6 °C, mpuBeneHHOe compoTuBieHne Temionepexade OK crnemyer mpuHH-
MaTh HE HIKE 3HAYCHUH, ONpeAesIeMbIX TOJIBKO 1o Gopmyie (3).
Taoda. 1



IIpuBeneHHoe conporubiieHue Temonepenade OK,
Tpany- i i M>°C/Bt i
CO-CyTKH —
OTOMH- 5 IlepexpbiTHii
G T P —— — IokpbITHii yeprauyHblx, | OKoH u ®o-
ronepu- | Cren M NIepeKpbI- HaJ X010/~ oasr- Ha-
ona, THIi HAJ HBLIMH 110~ KOHHBIX peil
oCucyr mpoe3ramMmu MOJILAMH U JBepeii
y
OABAIAMH
2000 2,1 3,2 2,8 0,35 0,25
Kuinele, neuebHO- 4000 2,8 4,2 3,7 0,4 0,3
MPOGUIAKTHICCKUE U 6000 3,5 5,2 4,6 0,45 0,35
JIETCKUE YUPEXKICHUS, 8000 4,2 6,2 55 0,5 0,4
LIKOJIbI, THTEPHATHI 10000 4,9 7,2 6,4 0,55 0,45
12000 5,6 8,2 7,3 0,6 0,5
O61eCcTBEHHbIE, KPOME 2000 1,6 24 2,0 0,33 | 023
YKa3aHHBIX BBIIIE, a[MH- 4000 2,4 3,2 2,7 0,38 0,28
HUCTpPATHUBHBIE, OBITO- 6000 3,0 4,0 3,4 0,43 0,33
BEIE, 33 UCKIIIOUEHUEM 8000 3,6 48 41 0,48 0,38
HOMELIEHHH C BIaYKHBIM 10000 4,2 5,6 48 0,53 0,43
1 MOKPBIM PEIKUMOM 12000 4,8 6,4 5,5 0,58 0,48
2000 14 2,0 14 0,21 0,19
TIpou3BOCTBEHHBIE C 4000 18 25 18 0,24 0,22
CYXHM H HOPMATHHEIM 6000 2,2 3,0 2,2 0,27 0,25
S 8000 2,6 3,5 2,6 0,3 0,28
10000 3,0 4,0 3,0 0,33 0,31
12000 3,4 4,5 34 0,36 0,34

Hpumeuanue. Ipomexcymounvie snauenun R cnedyem onpedensmy unmepnonsyuen.

I'pagyco-cytku otommrensHoro nepuoaa ('COI) cnemyer onpenensts o Gopmyme
rcorn=t,-t,)-z,, 2
rie
t,— pacuetrHas Temmeparypa, °C BHYTpEHHETO BO3AyXa, MpPUHUMAaeMas COTJACHO
I'OCT 12.1.005-76 u HOpMaM MPOEKTHPOBAHUS COOTBETCTBYIOIIHNX 3TaHUH M COOPYXKe-
Hui. Hanmpumep, Jutst )KMIJIBIX KOMHAT M KYXOHb JKUJIBIX 3JJaHUM B COOTBETCTBHUU C IJIaBOM
CHull «Kunbie 3maHus» pacueTHas TeMIlepaTypa BHYTPSHHETO BO3AyXa JOJDKHA TpPH-
HUMaThcs paBHoU 18 °C, a B palioHax co cpemHel TeMrepaTypoll Hanbojee XOJIOAHON
nsaTuIHeBKU obecniedeHHOCThIo 0,92 munyc 31 °C u Hmxe — 20 °C; B BanHBIX — 25 °C 1
T.JI;
ton — cpenusis Temnepatypa, °C, OTONUTENBHOro neproa (Iepuoaa co CpelHECyTOUHON TeM-
nepatypoii Bo3myxa ue Boimre 8 °C) mo CHull 2.01.01-82 [2];
Zoy — IPOJAOIDKHUTENBHOCTD, CYT, OTOMUTENLHOTO Tiepuoa mo CHull 2.01.01-82;
Tpebyemoe coOmpoOTHBICHHWE TeIUIONEpenade 10 KOM(OPTHBIM U CAaHHTapHO-

TUTUCHUYCCKUM YCJIOBUAM OIPCALCIIACTCSA T10 (1)0pMyﬂe



Romp — n'(te _t,«) ) (3)
At"-a,
3mecs
N — 6e3pa3MepHsbIil K03 duiueHT, yauTeiBaronmii mogoxerne OK Mo OTHOIICHUIO K HAPYIXK-
HOMY BO31yXy. EcnM KOHCTpyKLUMSI HE CONPHUKACAETCSl HEMOCPEINCTBEHHO C HApY>KHBIM
BO3yXOM (4YepJavyHOC WK MOJBATBHOE MEPEKPHITUE U T.I1.), TO 3TOT KOAPPHUIIMCHT TOHHU-
JKaeT Iepernaj MeXay TeMIlepaTypaMH BHYTPEHHETO W HapyKHOTO BO3IyXa. 3HAa4UCHHS N

NPUHAMAIOTCS 110 TalI. 2.

Tao6u. 2

Koappunuent
n

Orpa:xaapmue KOHCTPYKIHH

1. HapyxHble CTEHBI M HOKPHITUS (B TOM YHCIIE BEHTHINpPYEMbIE Hapy>KHBIM
BO3JIyXOM), HEPEKPHITUs YepaadHble (C KPOBJICH M3 IITYYHBIX MaTepHAaIOB) 1
U HaJ MPOE3JaMH; NEPeKpPBITHS HaJ XOJOJHBIMH (0e3 OrpaskIaroluX CcTe-
HOK) nononbsiMu B CeBepHOH CTPOUTEIbHO-KINMATHIECKO 30He

2. IlepexpbITHs Haj XOJOJHBIMH IMOABAIAMH, COOOMIAIOMIMMHUCS C HAPYKHBIM
BO3JIyXOM; MEPEKPHITHS YepadHble (C KPOBJICH U3 PYIOHHBIX MaTepHajoB); 09
TIEPEKPBITUS HaJl XOJOJHBIME (C OTpaXkKIAfOIIMMH CTEHKaMH) HOIIOIbSIMH H '
XOJIOAHBIMH 3TaxkaMu B CeBEpHOM CTPOUTEIbHO-KIMMATHYCCKOM 30HE

3. IlepekpbITHs HaJ HEOTAIUIMBACMBIMH MOJIBAJIAMU CO CBETOBBIMH IPOSMaMH B 075
CTeHax !

4. TlepekpsITHsI HAJ HEOTAIUTMBAEMBIMHU MOJABATaMU 0€3 CBETOBBIX MPOEMOB B 06
)

CTEHAaX, PaCIIOJIO’KCHHBIC BBIIIIC YPOBHSA 3EMJIN
5. HeperBITI/ISI HaJa HECOTAIUIMBAEMBIMH TCXHUYECCKUMHU MOANOJIbAMHU, PaCIIOIO0-
KECHHBIMU HUXKE YPOBHS 3€EMJIN

04

t; — TO ke, uTO U B popmyie (2);
t; — pacdyeTHas 3UMHSS TeMIIepaTypa Hapy>KHOTO BO3JlyXa paBHas TeMIepaType Hanboiee Xo-
JIOQHOM IATHAHEBKH oOecnieyennocThio 0,92 mo CHull 2.01.01-82, °C;

At" — HOpMATUBHBIIM TeMIEPATYPHBIH Mepera MeXI1y TeMIepaTypaMi BHYTPEHHETO BO3/yXa
u BHyTpeHHel nosepxHocTH OK, °C. DT0 0ouH U3 mOKa3arenell KoM(pOPTHOCTH MOMeE-
[IEHUS: YeM MEHbIIe Mepenaa, TeM KoM(POpTHEE B MOMEIIEHUH TyBCTBYET celOs 4ero-
BEK, T.K. HU3Kas temneparypa OK npuBoIUT kK CHIIBHOMY OTTOKY TE€IUIa HA UX Harpes.
Kpome Toro, ass moOBIX TOMEIIEHUH dTOT Mepenaa J0JDKEH ObITh TAKHUM, 9TOOBI TEM-
neparypa BHYTPEHHEH MOBEPXHOCTH KOHCTPYKIMH ObUIa BBINIE TEMIEpaTypbl TOYKH

pocsl. 3HaueHust At" nprHUMAroTCs 110 Tad. 3;



Tabu. 3
HopMmupyemblii TemnepatypHbiii mepenan At", °C,
I
3naHus ¥ NOMeLeHUst MOKPBITUI NePeKPbITHI HaJY
HaPYKHBIX
cren YepAavHbIX Mpoe31aMHu, o/Ba-
MepeKpbITHil | J1aMH M IOANOJbSIMH
1.2Kwmble, edeOHO-NPO(IIAKTHYECKHE U
. mpod 4,0 3,0 2,0

JIETCKHE YUPEXKICHUSL, IIKOJIbL, THTEPHATHI

2. O0mmecTBeHHBIE, KPOME YKa3aHHBIX B
1.1, aIMAHUCTpATHBHBIC W OBITOBBIC 3a 45 40 25
UCKJIIOYCHUEM TIOMEIICHUN C BJIAYKHBIM ! ' !
WA MOKPBIM PeKUMaMU

3. [IpousBoACTBEHHbIE C CyXMM M HOp- | t,-t,, HO He 0,8(t,t,), HO 25
MaJIbHBIM PeKUMaMU Goutee 7 He Ooee 6 '
4. TIpou3BOJCTBEHHBIE W JPYrHe IMOMeIe- tt, 08(t,t) 25

HU C BJIAXKHBIM WJIA MOKPBIM PEXUMaMU

t, - TeMmeparypa ToukH pockl, °C, IpH pacyeTHO! TeMIIEPaType U OTHOCHTEIBHON BIaKHOCTH
BHYTpEHHEro Bo3ayxa, npuHuMaeMbiM o ['OCT 12.1.005-88, CHull 2.04.05-91 u Hop-
MaM MPOEKTHPOBAHHS COOTBETCTBYIOLIMX 3/IaHUI U COOPYKSHUIA;

0, — K09 DHUIHEHT TerIooTaaun BHyTperneil mosepxuocti OK, Br/m%°C. On xapaktepusyer
MHTCHCHBHOCTh TEIUNIOOOMEHa MexIay mnoBepxHocThio OK u cpenoil. 3HaueHus

0L IPUHUMAIOTCS TI0 TabmI. 4.

Tao6u. 4
BHYTpeHHSIl NOBEPXHOCTh OrPAKIAK0IIEH KOHCTPYKIMHU Kosppuument
yIp P P 1 pyKit TEIJIOOTAAYH O, B1/m?-°C
1. CteH, NOJOB, TIAIKHX MOTOJKOB, IIOTOJIKOB C BHICTYIAIOLIMMH Pe-
OGpaMu IpH OTHOLIEHHH BBICOTHI h peGep K pacCTOSIHUIO a MEXIY
h 8,7
rpansamu cocenuux pedep — < 0,3
a
h
2. IToTONKOB C BHICTYNAKOIMMHU pedpamu pu oTHomeHun — > 0,3 76
a f
3. 3eHUTHBIX (oHapeit 9,9

Ilpumeuanus:
1. [Ilpu onpedenenuu mpedyemoeo conpomusenenus menionepeoave guympennux OK ¢ ¢popmyne (3) credyem npu-
Humame N=1 u emecmo t, — pacuemmyro memnepamypy 6030yxa 60ee X0100H020 NOMEUJeHU.
2. B xauecmee pacuemnoil 3uMHell MeMnepamypbl HAPYJICHO20 8030YXA, b, ONs 30aHUl, NPEOHASHAYEHHBIX OISl Ce-
30HHOU SKCRIyamayuu, ciedyem NPUHUMAmMb MUHUMATbHYIO meMnepanypy Hauboiee X0I00H020 Mecayd, Onp e-

odensiemyio no CHull 2.01.01-82 ¢ yuemom cpednecymounoi amniumyosbl memMnepamypbl HapyjicHo20 6030yXa.



1.1.2.

OnpedeneHue npueedeHHO20 ConMpomueJsieHuUsi mennaonepedaye
00HOopoOdHoU OK

IIpuBenennoe conporusnenue temmonepenade OK onpenensercs mo popmyne (4).

R, =i+RK+i.
a a

6 H

3mece

(4)

1 .
o — TO ke, uTo B popmyine (3). Benmmunra — mnpencraBisier co00il COMPOTHBIICHUE TEILTO-
o

6

BOCHPUATHUIO IIPU NTI€pEeaavC TCIJia OT BHyTpeHHefI Cpeabl K OK,

O — KO3 OUIMEHT TemnooTaadn HapyXHoH mnoBepxHoctH OK Ui 3UMHHX yCIOBHH,

2 1 y
Bt/M°-°C. Benuunna — MNpeACTaBIIACT coboii COIIPOTUBJICHUE TCIUIOOTAAYC B IIpoOHECCe

"

nepenauu teria or OK k HapyXHOIl cpese M xapaKTepu3yeT HHTEHCHBHOCTb TEII000-

MmeHa OK c 3ot cpenoii. 3HaUeHUS O IPUHUMAIOTCA O TabI. 5;

Taou. 5

Hapy:knas noBepxaocts OK

Kos¢ppuuuent reniooraayu o,
JJISl 3MMHHX YCJIOBHId, mM%-°C/Bt

I.

HapyXHbIX CT€H, MOKPBITHI, NEpeKpBITUIl HaA Npoe3aMu U
HaJl XOJIOAHBIMH (0€3 OTpaXkIaloIINX CTCHOK) HMOATONBIMH B
CeBepHO CTPOUTEIHHO-KIIMMATHYECKOI 30HE

23

2.

IepexpsITnii Ha/l XOTOMHBIMHU TIOBAJIAMH, COOOIIAIOIIUMHUCS

C HapyXHBIM BO3IYXOM; HEPEKPHITHI HajJ XOIOJHBIMHU (C
OTPKAAIONIIMHI CT€HKAaMH) MOATONBIMH M  XOJIOJHBIMHU
sTaxaMd B CeBEpHO CTPOUTENHHO-KIMMATHYECKOI 30He

17

3.

[lepexpeITuil yepradHbIX U HaJl HEOTAILIMBAEMbIMH IOJBalaMU
€O CBETOBBIMHU IIPOEMAaMH B CTCHAX, a TAKXKe Hapy>KHbIX CTEH C
BO3/IYILLIHON MPOCIOMKON, BEHTHIMPYEMOW Hapy>KHbIM BO3IY-
XOM

12

4.

IlepekprIThii Hax HEOTAIUTMBAEMBIMH IOBAIaMH 0€3 CBETO-

BBIX TIPOEMOB B CTE€HAX, PACIIOJIOKEHHBIX BBIIIEC YPOBHS 3€M-
JIA, ¥ HaJ{ HEOTAIUINBAEMBIMH TEXHUYCCKUMHM IIOIIOJILSIMH,
PacoIOKEHHBIMH HIDKE YPOBHS 3€MJIH

R« — Tepmuaeckoe conpotusierre OK, M>°C/Br. Jlist omHopomHoi OK ompenensiercs o dopmyie (5).

rac

m_

RK:;:R“

4yuCIo ciioeB B ogHopoiHoM OK;

: 2
Ri — Tepmuueckoe conpotusnenne i-ro ciost OK, m*-°C/Br;

Rizﬁ;
4

®)

(6)




Oj — TOJIIIIMHA CJIOS, M;

Aj— pacyeTHBII1 KOI(HUIMEHT TEIUIONPOBOIHOCTA MaTepuana cios, Bt/M-°C, nmpuHIMaeMsIil 110

TMPUIIOKCHUTO 2. PacueTHEIE TEIUIOTEXHUYECKUE TTOKA3aTe N CTPOUTECJIbHBIX MAaTCPpUaAJIOB TIPUBO-

JUITCSL B 3TOM TIPWJIOKEHUH B 3aBUCUMOCTH OT ycnoBui skcruryartamm OK (A wm B), Tabm. 7.

HOCHC)IHI/IG, B CBOIO OYCPC/ib, 3aBUCAT OT 30HBI BJIA’)KHOCTH, B KOTOpOﬁ PacioyIoKECH JIaHHBIN

HACEJICHHBIA MyHKT, U OT BI&KHOCTHOTO PEXXMMa TIOMEIIECHHI. 30HY BIQKHOCTH MOKHO OIIpe-

JCJINTD T10 KapTe MPUIIOKCHUA 1, a BJIQKHOCTHBIMN PEXKUM MOMEIICHHUI TMPUHUMACTCS B 3aBUCHU-

MOCTH OT 33JaHHBIX TEMIIEPATypPbl M OTHOCUTEIHHON BIIQKHOCTH BHYTPEHHETO BO3yXa B TIEpH-

OJ1 SKCILTyaTallii NMOMCIICHHA 110 Tab1. 6. OHM OOBIYHO TIPUBOJATCA B 3a/ITaHMM Ha MPOCKTHUPO-

BaHMC WJIM B HOpMaAX NPOCKTUPOBAHMA COOTBETCTBYIOIIUX HOMGMGHHﬁ.

Tabu. 6
Peskcin OTHocHUTEIbHASI BJIAKHOCTH BHYTPEHHET0 BO3/AyXa, %, MpU TeMmepaTtype
mo 12 °C cB. 12 10 24 °C cB. 24 °C
Cyxoit Mo 60 Jlo 50 Jlo 40
Hopmanbhsrit Cs. 60 1o 75 Cs. 50 no 60 Cg. 40 no 50
Biaxxusiii Cs.75 CB. 60 1o 75 CB. 50 no 60
Mokxkpsrit - CsB. 75 Cs. 60
Tabu. 7
. N YcaoBusi IKCILTYyaTAIUH B 30HAX BJIAKHOCTH
BiakHOCTHBII peKuUM MoMeIeHuit — - —
cyxoi HOPMAJIbHOI BJIAYKHOI
Cyxoit A A b
Hopmanbubrit A b b
BrnaxHbIi nnn MOKpbIH b b b

Ilpumevanusn:

1. Cnou xoncmpykyuu, pacnonodicennvle mMencoy 6030YUWHOU NPOCIOUKOU, GEHMUTUPYEMOU HAPYIHCHBIM B030YXOM, U

HapyacHotl nogepxrocmoio OK, ne yuumvleaiomcs.

2. Tepmuueckoe conpomusnenie 3aMKHYMou 6030VHON NPOCIOUKY npuHUMaemcs no mao.. 8.

Ta0u. 8
Tonmmua TepMmuueckoe COUHPOTI/IBJ]eHPle 3aMKHYTOI BO31yLIHOMH ﬂp(jcnoﬁxn, m%°C/BTt
p— TOPH30HTAJILHOI NPH MOTOKe Temua TOPU30HTAJILHOW NTPH NMOTOKeE TemJia
npocioiixu, CHHU3Y BBEPX M BePTHKAJIBHOI CBepXy BHH3
. NpH TeMIIepaType BO3AyXa B MPOCJIoiike
+ - + -

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
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0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,18 0,19 0,24

Hpumeuanue. Ipu okneiike 0OHOU UlU 0OEUX NOBEPXHOCMEN 6030YUIHOU NPOCTOUKU ANIOMUHUEGOU (OTb-

2ot mepmuyeckoe conpomuesieHue c.ae&yem yeeauuusams 6 2pa3a.

1.2. Memoduka pac4yema oGHopodHoli OK

A) Ompenensiem BenuuuHy R!” U3 cooOpaxkeHuil sHeprocoepesxeHust:

1. Vacusem Bun u koHcTpyknuto OK 1 Ha3HaUeHHE TOMEIICHNS.

2. ITo CHuII 2.01.01-82 onpenensiem Temnepatypy HauOoee X0JIOAHOH MSTHIHEBKN 00ec-
neqeHHOCThI0 0,92, CpeHIOI0 TEMITEPATypy U MPOAOIDKUTEIBHOCTS OTOMUTENIBHOTO TIEPHOIA.

3. Beruucisiem ['COII o popmyane (2).

4.Onpenensem pemuuHy R, HasHaYaeMylo U3 9KOHOMHYECKUX COOOpaXkeHuH, 1o Taou. 1.

b) Onpenensem BenuuuHy R!” U3 CAaHUTapHO-TUTMEHUYECKUX U KOM(MOPTHBIX yCIOBHI:

1. Tlo Tabmuram 2, 3, 4 onpenensieM COOTBETCTBEHHO BEMYHHEL N, At”, o,

2. [IpuHuMaeM BenuuuHY {;, B COOTBETCTBHH C HOpPMaMH NPOEKTUPOBAHUS MTOMEUICHUN
33JaHHOTO HA3HAYEHUSI.

3. I[lpuaumaeM BenuuuHy {, paBHOW Temmeparype HaubOjee XOJIOJHOW IISITHIHCBKU
ob6ecrieueHHocThI0 0,92,

4. Onpenenstem R!” mo dopmymne (3).

B) B nansHelimmit pacuer BBOAUM MaKCUMAIIBHYIO U3 BEJIMYHH, TIOJy4eHHBIX B ILIL A4, b.4.

I') Omnpenensiem 30Hy BIIQXKHOCTH 110 KapTe MPHIOXKEHHS 1.

J1) OnpexnensieM BIa)KHOCTHBIN PEXXUM ITOMEIEHHS 10 Tabj. 6 WM 1O 3aTaHHIO.

E). Onpenensiem ycnoBus sxcmuryatarmu OK mo taom. 7.

7K) 13 npunoxxeHus 2 BBIIICHIBAEM pacueTHbIE KOI(P(GHUIIMEHTH! TEIUIONPOBOJHOCTH IS

Matepuaios Bcex cioeB OK.

3) Ecam maTepuanibl U TOJIIIMHEI BCEX CJIOEB M3BECTHBI, TO MpoBepsieM OK Ha ymosme-
TBOpeHue Tpedosanuro (1):

1. BeraucinsieM TepMHUYECKUE COMTPOTUBIICHISI CIIOEB 10 Gopmyiie (6).

2. Boraucnsiem tepmudeckoe conpotusieHre OK no gopmyse 5 ¢ yuetom npumMedanuid,
KacaroInxcs BO3AYIIHBIX MMPOCIOEK.

3. Bemuncnsem npusenenHoe comnportusieHne OK Teruonepenade mo dopmyne (4),
OTIpe/IeNyB 3HAYEeHHUE O, TI0 Talul. 5.

4. Tposepsiem ycioBue (1) u nenaeM BBIBOJ O cOOTBeTCTBUM KOoHCTpykumu OK 3aman-

HBIM YCJIOBUSIM.

Ecmn !|266YCTCH HOZ!O6[2&TL TOJMIUHY YTCIUIAIOUICTO CJI0, MaTepral KOTOPOTro U3BECTCH:
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1. IToxncrasnsem B ycioBue (1) BelpaskeHue i npuBeeHHOTO conpoTtusieHus OK ren-
nonepenaye (4).

2. B nonyuyennyto ¢opmyry nozcrasisieM BelpakeHue st R, (5) u packpeiBaem ero,
TIOICTABIISIS BEIPAKEHUS VIS TEPMUIECKIX CONPOTHUBICHUH OTAEIBHBIX CIIOEB (6).

3. BelpakaeM 13 mosy4eHHOH GpopMyIIbl TONIINHY YTEIUISIOIIEro CI0s U IPOBOIUM BBI-
YHCIICHUS.

4. OuenuBaeM, peaibHa M I JaHHONH KOHCTPYKIMM MOJIY4YEeHHas TOJIIIMHA YTEeIUIAIo-
IIETO CJI0sI, IPUBOANM €€ B COOTBETCTBHE KOHCTPYKTHBHBIM ocobeHHOoCcTsM OK, TpeboBanmsIM
yHUGUKALUK U T.II. U BBIUUCIsIEM (aKTHUecKoe npuBeaeHHoe corporusieHne OK remone-
penade o ¢popmyie (4).

5. Jlenaem BBIBOJI, OIHChIBas 3anpoekTupoBaHHyto OK 1 ycinoBus ee sKCIUTyaTaum.

Ecmn TDG6V€TC$I HOI[O6DaTB MaTepuaJl YTCIUIAIOUICTO CJIOA, TOJIINHA KOTOPOT'O U3BECTHA:

1. Bemmonusiem m.1. 1, 2 U3 npeapayIiei 3anaqu.

2. BeipakaeMm w3 HOIXydeHHOH (HopMyIBl KOXQQHUINEHT TEIUIONPOBOIHOCTH MaTephaia
YTEIUISIOIIETO CJIOSI ¥ BEIYKCIISIEM €ro.

3. ITo mpmnoxkenuro 2 moadupaeM MaTepual ¢ OJU3KUM KO3(PPHUIUECHTOM TEIDIOMPOBOI-
HOCTH (OTJIMYHE B OOJIBIIYIO CTOPOHY He Oosiee 5 %, B MEHBIIIYIO - JH000€), YIUTHIBASI, MOKHO
JIM IPUMEHUTH 3TOT MaTepHall B TaHHOH KOHCTPYKIIHH.

4. Beraucngem daxrudeckoe conporusienne OK temtonepenaye.

5. Z[enaeM BbIBO/I, OITUCBIBAsA 3alIPOCKTUPOBAHHYIO OKnu YCJI0BUA €€ SKCITyaTalluu.

1.3. [lpumep 1. TenmomexHuYyeckuli pac4em o0HOpodHoU OK

3aganue: mogoOparh TOJIIMHY YTEIUISIOMIETO CJIOS Ml IBYXCIOWHON CTEHOBOMW Ta-
HEJIH, SKCIUTyaTHPyeMOH B XKHJIOM 3/1aHWM B T. MockBe. KoHCTpyKIMs naHenn: BHYTpeHHUH
Hecymuit cioit — jxene300eToH, 100 MM, yTEIUIAIONTHH ClI0i — KepaM3UTOOETOH Ha KepaM3u-
TOBOM IECKE IIOTHOCTHIO Yo=1600 Kr/M°, HapyKHBIH OTAENOUHBIT CII0i — ITyKATypKa U3 -

MEHTHO-TIECYaHOro pacTBopa, 20 MM. MakcumanbHas TOJIUHA CTeHOBOU naHenn — 500 M.
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2. KepaM3nToGETOH Ha KepaM3UTOBOM mecke, Yo=1600 kr/m®

3. LlemeHTHO-IIECHaHBIH pacTBOp, 20 MM

1. XKenezoberon, 100 mm

1. Onpenensiem TpeGyemoe npuseaeHHoe conpoTuieHne OK Temionepenaye u3 ycio-
BUH 3HEProcOepeskeHus:

ITo CHulI 2.01.01-82 «CrtpoutenpHas KIMMATOJIOTHI U TeOPH3UKa» OMpeAessieM sl
r. Mockssl: t°2 =-26°C;t, =-3,6°C;z, =213 cym.

Scm

B cootBerctBum ¢ rmaBoit CHull «Kunble 3maHua» pacdeTHyI0 TemIeparypy BHYT-

peHHero Bosayxa npurnmaem 18 °C, T.k. tg: =—26°C > -31°C.

Brruncisiem rpagyco-cyTKH OTOIMTENIBHOTO MIEpHoa:
rcom=(t -t )z, =[18-(-3,6)]-213=4601°C - cym.
ITo Tabn. 1, npuMeHss MHTEPHOALMIO, ONpeAensieM 3HaueHne R [ CTeH KHUIIBIX
3panmii mpu I'COII=4000 °C-cyT,
R =2,8 M*°C/Br, a npu 3,5

TCOI=6000 °C-cyt, /
R =35 M%-°C/Br. I'eomerpuue-

2,8

CKasg UHTEpIpeTauus JIUHEHHON

Y
UHTEPIIOANMU  TPEACTABJICHA Ha RO

pucynke. 3HaueHue R!”, coorBer-

cteyiomee  TCOTI=4601 °C-cyr, 4000 4601 6000 rcor

BBIYUCIIACM:

. 35-28

"=~ .(4601-4000) +2,8 =301 m*-°C/Bm .
6000 —4000



13

2. OmpenensieM TpeOyemoe CONpPOTUBICHHE TeIUIONepefade M3 CaHHUTapHO-
TUTHEHIYECKUX U KOM(OPTHBIX YCIOBHUIL:

[To Tabmn. 2 koadunuent n, yuureiBatomuii nonoxenue OK no oTHOIIEHHIO K Hapy K-
HOMY BO31yXy paBeH 1.

[To Tabx. 3 HOpMAaTUBHBIM TeMIlEpaTypHBII Mepena Mex1y TeMIepaTypoil BHYTpEH-
HEro BO31yXa U BHyTpeHHel noBepxHocthio OK At'=4 °C.

[lo Tabm. 4 xodpduuMeHT TerIooTAauYn BHYTpeHHeld mnoBepxHoctH OK
,=8,7 Br/m*°C.

R™ — n-(t,—t,) _ 1-[18—(-26)]
’ A" -, 4-87

B pampHeilmuii pacuer BBOAUM 3HadeHHe R’ =3,01 %% -°C/Bm , nomydeHHoe H3

=126 m*-°C/Bm .

YCIIOBHS DHEPTrOCOSPEKECHNS, KaK MAKCHMAIBHOE.

3. Ilo xapre mpuioxeHus 1 30Ha BIAXKHOCTH — HOpMaibHas. BIaXXKHOCTHBIA pexxuMm
MIOMEIICHUH HOpMaJbHEIH (B cooTBeTcTBHU ¢ TnaBoit CHull «Kwumsie 3panus» u tadn. 6). Io
tabun. 7 ycnous skcruryatauuu OK — B.

4. Tlo mpuII0KEHUIO 2 IPUHIMAEM pacdeTHBIC KO3 PHUIIMEHTHI TeIIOMPOBOTHOCTH HIC-
MOJIb30BaHHBIX B KOHCTPYKIMU MaTepHAaJIOB:

sKene300eToH - A,=2,04 Bt/m-°C;
KEPaM3UTOGETOH Ha KEPAM3BHUTOBOM TI€CKe IIOTHOCTHIO 1600 kr/nm® - 1,=0,79 B/m-°C;
[IEMEHTHO-TIecUaHbIil pacTBop - A3=0,93 B1/m-°C.

5. B OCHOBHOM YCJIOBHH TEIUIOTEXHHUECKOTO pacueTa R, > R’ mpupaBHUBaeM IpaByo U Jie-

BYIO YaCTH, MOZICTABIIsIEM BhIpaskeHHe 11 R, 1 packpbiBaeM ero Juist cirydast Tpexcioitnoi OK:

i+i+i+é+i: R(:”p.
a(f 21 iz /13 a/l

6. BLIpancaeM 13 MOCJICAHETO YPABHCHUS TOJIUHY YTCIUIAOMICTO CJIOA U BBIYUCIIAEM €€:

5[ L 8 8 1), (g 1 0L 002 1)oo0 o
a A A a 87 204 093 23

7. BbIBOJ: TOJIIIMHA YTETUISIONIETO CJI0s B 2,2 M HepeaslbHa TS JAHHON KOHCTPYKITHH, TaK
Kak 0o0Il[asi TOJIIMHA CTCHOBOM MaHe! OyleT COCTaBIATh mpH 31oM 0,142,2+0,02=2,32 M, a Bec na-
Hem pasmepoM 3x3 M Oyaer He menee (0,1x2500+2,2x1600+0,02x1800)x3x3=34254 xr (2500 u
1800 Kr/M° — IUIOTHOCTH COOTBETCTBEHHO JKEE3006TOHA 1 LIEMEHTHO-IECYAHOTO pacTBopa B CyXoM
cocrostaun). Takum 00pa3oM, IPUMEHEHHE TS YTEIUISIOIIETO CIOSI KePaM3UTOOETOHA Ha KepaM3H-

3
TOBOM ITECKE TUIOTHOCTHIO0 1600 KI/M~ HEBO3MOKHO IpH 3aJITaHHBIX YCJIOBUAX OKCILTYaTallhin.
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8. Onpenenum TpeOyeMbIii K03()(UIIUCHT TEIIONPOBOTHOCTH YTEILISIONIETO CIIOS MPU
MakcuMaiabHOU TonuuHe naenu 500 mm. TonmuHa yTeIIsIoImero cjost Ipyu 3TOM MOXKET CO-
craBuTh 0,=0,5-0,1-0,02=0,38 m.

Jlist 3TOro BBIPAa3uM M3 OOIIEr0 YCIOBHUS TEIJIOTEXHUYECKOrO pacyera He TOJNIIMHY, a

KO3(1)(1)I/II_[I/ICHT TCIUIOMPOBOAHOCTHU YTCIUIAIOUICTO CJI04:
5, 0,38

R L 6.6, 1 (3,01_1_0,1_0,02_1
‘a4 A o« 87 2,04 093 23

6

=0,137 Bm/m-°C .

[To nmpunoxxeHuo 2 onpeneseM, 9YTo U3 JITKUX OCTOHOB, MPUMCHSICMBIX B MIPOU3BOI-
CTBE JIBYXCJIOMHBIX MaHene, OMU3KuM KOAIPPUIEHTOM TEIUIONPOBOAHOCTH 00JaaeT ra3o-
GETOH 1 IEHOGETOH MIIOTHOCTBIO 300 Kr/M> (A=0,13 B1/m-°C).

9. BbIBOA: NPHHUMAEM CIIEAYION[YI0 KOHCTPYKIMIO JBYXCIOWHON CTEHOBOW MaHEIH
JUTSL DKCIUTyaTallud B SKWJIOM 37aHUM T. MOCKBBI: HECyIIMid clioil — kene300eToH, 100 mwm,
VTeIULIIOIUI CJI0H — Ta300eToH MIOTHOCTEI0 300 KF/MB, 380 MM, OTIEIOYHBIN CI0H — IIe-
MEHTHO-TIeCUaHbIi pacTBop, 20 MM.

[IpuBeieHHOE COMPOTHUBIICHHE TEIUIONEPEaadye CTCHOBOI MaHe M AaHHON KOHCTPYK-

IUH COCTaABJIACT

RO:—+—1+—2+—3+i:i+ 01 +0’38+0’02+i:3,15M2~°C/Bm,
a A A A a 87 204 013 093 23

410 GobIe TpeGyeMoro conpotusienus remonepenade R™ =3,01.n°-°C/Bm.

TennoTexHM4YeCKUN pacyeT HEOAHOPOAHbIX OrpaXKaaroLmx
KOHCTPYKLUMUN

1.4. Teopemuyeckue npednocbisIKU pac4ema

Iens m TeopeTHdecKkue MPEANOCHIIKM pacueTa HeogHopoaHelx OK mpaxTtmuecku He
OTIMYAOTCA OT aHAJIIOTUYHBIX, IPUHUMaeMbIX npu pacuere ogHopoanslx OK. Hckmrouenue
COCTaBIISIET IPEAIONI0KEHHE 00 OZHOMEPHOCTH TEMIIEPATypHOTO IOJISI KOHCTPYKIHH, KOTO-
pOo€ B ATOM CJIy4ae MOXKET U3MEHATHCS HE TOJNBKO MO TOJIIMHE, HO U MO IUIOIAAU KOHCTPYK-
LHH.

Onpegenenue TpedyeMoro 3Ha4eHUs! MPUBEJCHHOT0 CONPOTHUBJICHUS Tellonepe-

R
mave R ° BBINOJIHSIETCS TAKKE KAK U NPH pacdere oqnopoanbix OK (cm. pasgen 1).

OmnpeejieHNe MPUBEIEHHOT0 CONMPOTUBJIEHH TeIulonepeaave HeoaHopoaHoii OK

Kak u Ipu pacyeTre OI[HOpO,IlHOﬁ OK MNPpUBCACHHOC COIIPOTUBJICHUEC TEIJIoNEpeaaluc

ompezensercs o Gopmysie, aHATOTHIHOH (4):
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R =i+R:”+i. (7

o
[24 [24

. P
Ho npuBeneHHoe Tepmuyeckoe compoTuBiieHHe HeonHopoiHoit OK R B stoil dopmyre
OTIpEeIeIIIETCS 0 TOCTATOYHO CIO0KHOU MPHOIMKEHHOW METOIUKE:

1) - TI70CKOCTSMH, Mapalie/IbHBIMKU HAMPABJICHHUIO TEIIOBOTO MOTOKA, OTPaXIaromias KOH-
CTpYKLUSI (MM €€ YacTh) YCIOBHO pa3pe3acTcsi Ha N TeIIOTEXHUYECKH OIHOPOIHBIX
YYACTKOB, KaXKIBI M3 KOTOPBIX MOXKET SBIATHCS JIMOO OJHOCIOWHBIM, JINOO MHOTO-
CJIOMHBIM (COCTOSIIIIMM TI0 CBOCH TOJIIIMHE M3 HECKOJIBKUX MaTEPUAIIOB).

- PaccuuthiBaeTcs TepMUYECKOE CONMPOTHUBICHHUE KAXKAOr0o yyactka R;: mo dopmyne (5)
— 7151 MHOTOCTIOHHBIX, TIO popmyite (6) — s OTHOCTIOWHBIX.

- Brmumcnsercs repmuueckoe conpotusieaue OK R, mo popmyie

_ FR+F+.+F
Ra—ﬁ- (8)
Ak S
R, R R

1 2 n
3necs Fj — mnomaan oTAeIbHBIX yYaCTKOB KOHCTPYKIUH (WIIH €€ 4acTH), M.

2) - TInockoCTsMH, MEPIEHANKYISIPHBIMEA HAMPABJICHUIO TEIUIOBOrO TMOTOKA, OTPaKAAroIias
KOHCTpYKIUS (MM €€ 4acTh, MIPUHSTas 15 pacueTa R,) ycIoBHO pa3pes3aeTcs Ha m OHO-
CIIOWHBIX YYaCTKOB, KaXKIIBIH U3 KOTOPHIX TEIDIOTEXHHICCKH MOXKET OBITh JIMOO OIXHOPO.I-
HBIM (COCTOSIIIIUM TIO CBOEH JJIMHE U3 OJHOTO MaTepuaa), MO0 HEOJHOPOTHBIM.

- TepMudeckue COMPOTUBICHUS OJJHOPOIHBIX YIaCTKOB BEIYUCIIOTCS 110 popmyde (6).

- TepMUYECKUX COMPOTHBIICHHUI HEOAHOPOAHBIX YYACTKOB CUHTAIOTCS 1Mo Gopmye (8),
T.€. VTS 3TUX YYaCTKOB MIOBTOPSIETCS MPOIIEypa, OMMUCAHHAS B II. 1.

- PaccuntriBaetcs Tepmuueckoe conportunieHne OK R, kak cymma TepMHUECKHX CO-
MPOTHBIICHUN OTHCIHHBIX OJHOCIONHBIX yYacTKOB.

3) Ipusenennoe Tepmuueckoe conpotusiaenne OK onpenensercs mo Gopmyiie
R _ R,+2-R,
‘ 3

Kak yxe ckazano, naHHas MeToauka spisercs npubmmkerHoil. Ecom OK He sBusieTcs

(9)

TUTOCKOW Wi BennvrHA R, npesrimaer BenmunHy Ry Oonee yem Ha 25 %, TO 3Ta MeTOAMKA
JlacT HEBEPHBIN pe3ynbTaT. B 3TOM cityyae onpenenenue R’ ciemyer mpou3BOAUTH HA OCHO-

BaHMU pacyera TeMIIEPaTYPHOTO I0JIsl KOHCTpYKIuu [1].
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1.5. [lpumep 2. TennomexHu4yeckuli pac4em HeoOHOpodHol OK

3ananue: n000paTh YTCIUIUTENb JJIs HAPYKHOM CTEHBI )KUJIOTO 3/1aHUs B I'. MOCKBe.
CreHa BBINIOJHEHA B BHIC OOJETdeHHOW (KOJIOMIEBOW) KITaAKH TONIMHON B 2 KHpIHYa C
YTEIULIFOIUM clioeM. HapyKHbIH ¥ BHYTPEHHUI CIOW KJIaJKH UMCIOT TOJIIUHY Y2 KHpIHYa.
[epeBsizka MEXIy HapYXHBIM U BHYTPCHHHMH CJIOSIMH OCYLIECTBIISICTCS 4yepe3 3 Kupmu4a
(MeXay TpaHsSIMHU CTEHOK KOJIOIEB). KUpnuy CUITMKATHBINH HA IIEMEHTHO-TIECYaHOM PACTBOPE.
OpHUEHTHPOBOYHO MPUHITH B KA4YeCTBE YTEIUIMTENSl KEPAM3HUTOBBIA TPaBUH IUIOTHOCTHIO

800 kr/m>. OTACTOYHBIMHU CIOAME IIPEHEGPEUb.

120 770 120 770 120

1 { 1

S,

bty
&5

77777

A,

2. Yremmurens. 270 Mmm

1. Kupnuy cuaMKaTHBINA Ha IEMEHTHO-TIECYaHOM pacTBope, 120 MM

1. Onpenensiem Tpebyemoe npuBeaeHHoe conpoTuBienne OK Temmonepenayue, kak 3To

MOKa3aHo B puMepe pacuera oiHopoaHoi OK.

B nanpHelmuii pacuer BBOJUM 3HaUCHHE Rlp = 3,01 M2 . OC/ Br , TIOJIy4EHHOE

U3 yCJIOBUS HEProcOepekeHus, KaK MAKCUMAITbHOE.
2. Ycnosus skcruryatarmu OK (kxak 1 B ToM e npumepe) b.
3. ITo nprinokeHUIO 2 MPUHUMAEM pacdeTHbIC KO3 PHUIIUEHTHI TEIIOMPOBOTHOCTH HC-
MOJIb30BAHHBIX B KOHCTPYKIIMH MaTePHAJIOB;
KUPIUY CHIIMKATHBII HA IEMEHTHO-TIECYAHOM PACTBOPE - Ayyupn=0,87 B1/M-°C;
KEPaM3HUTOBBIH IPAaBHH MIIOTHOCTEHIO 800 Ko/ - Myreni=0,23 Bt/M-°C;
Tak kak METOIMKa pacueTa He TO3BOJISIET HEMOCPEACTBEHHO OA00paTh TONIIMHY WA
KO3 (PHUIIUEHT TEIUTONMPOBOAHOCTH YTEIUIUTEISA, ACHCTBYEM METOAOM I0A0O0pa, MpHHUMAs

BHa4aJIC YTCILINTEIIb, OFOBOpGHHHﬁ B 3alaHHH.
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st pacueta npyUHUMAaeM 4acTb KOHCTPYK-
MM, 3aKITIOYAIOIIYI0 B ce0e CTEHKY «KOJOIIA» U
TI0 TIOJIOBUHE «KOJIOAI@A» € KaKIoW cTOpoHsl. [lo 1% yu-x

BBICOTE KOHCTPYKLHMS OFHOPOJHAS, MOTOMY pac-  ——A——

YCT MPOBOAUM IJIs1 yHaCTKa BBICOTOM 1 M.

4.  TInockocTsAMM,  HapajlelbHbIMU 120

HaIpaBJICHUIO TEIIJIOBOIO IIOTOKA, pa3pe3acM
KOHCTPYKLMIO Ha 3 TEIJIOTEXHUYECKH OIHO- 270

POMHBIX y4acTKa, U3 KOTOphIX 1* u 3" sBisior-

3"\"‘%&&\ N} 2yux

¢Sl MHOTOCIIOMHBIMH (I/I OJIMHAKOBBIMH B JaH- 120

HOM ciiy4ae), a 2% — OJJHOCJIOMHBIM.

4.1. OnpexnensieM TEPMHUUECKHE COIPO- 385

[En

20 385
THUBJICHUS YYaCTKOB:

JUTSL OJTHOCIIOMHOTO yJacTka 2 1o (hopmyie (6):
S, ~012+0,27+0,12

_ “konemp
R, =

A 0,87

Kupn

=0,586 »°-°C/Bm ;

JUTSL OTUHAKOBBIX TPEXCIIOMHBIX ydacTKOB 1 u 3 mo dopmyie (5)
1) 0 0., 012 027 012

R1 — R3 = wpn y Zyment

= + +
2 A A 087 0,23 087

Kupn “ymenn Kupn

=145 m*-°C/Bm .

4.2. Onpenensem Tepmudeckoe conpotusieHne OK R, mo gopmyrne (8). Tak xak pacyer

BCACTCA JIA YHaCTKa KOHCTPYKIINH BBICOTOIA 1 M, TUIOIIA AN Y4aCTKOB YHMCJICHHO PaBHBI UX JIJIMHE.

R - F+F+F  0385+012+0,385 _ 121 32-°C/Bm.

F F N F, 0,385+ 0,12 N 0,385

R R, R, 145 0586 145

5. HHOCKOCT?[MI/I, NEPHCHAUKYIIAPHBIMU HAIIPABJICHUIO TEIUIOBOI'O NOTOKA, pa3pe3acMm

KOHCTPYKIIMIO Ha 3 OJIHOCIIONHBIX ydacTka (YCJI0BHO 0603Ha4uM Ux Kak 47, 5" u 6), u3 koto-

phIX 4" i 6" spnsroTes 4y { _:Egggaaagggggggggai -~ 120
L

TCIUNIOTCXHUYCCKU OJ1-
ettt

/ 120

HOPOJOHBIMH (M OJH-

5% yu-x 270

HAKOBBIMH B JaHHOM

ciydae), a 5% _ neon-

HOPO/THBIM. 6"y { W

5.1. Breraucisem

TEPMUYECKHE COMPOTHB- 385 120 385

JICHUS KAXKIOr'o y4acCTKa:
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JUTSI TETUTOTEXHUYECKU OTHOPOJIHBIX Y4acTKOB 110 opmyie (6):

0., 012
RS Tosr

Kupn

=0,138 4*-°C/Bm ;

JUIT HEOJHOPOJHOTO YYacTKa CIIMYeT BOCIIOIB30-

BaThCs POLIELyPOH, MPUMEHEHHOH B 1. 4:

y4-K 5-2

5.1.1. PaccmarpuBas TOIBKO 3TOT YYacTOK, yuk 5-1

MJIOCKOCTSMMU, napajjicJIbHbIMU HanpaBJICHUIO ! '

jolelelelel

;;;;;;

TEIUIOBOr0 IMOTOKA, pa3pe3aeéM €ro Ha TpU OJHO-

POIHBIX OIHOCHOWHBIX ydacTka (5-1, 5-2 m 5-3, 270

y4acTkH 5-1 u 5-3 oauHAKOBHI).

5.1.2. OmpenensieM TepMHYECKOE COMPO-

TUBJICHHE Ka)KAOTO yJ9acTka 1o ¢popmyie (6):

|
385 120 385

8, 0,27 o , 0 s 0,27
=R, = = 220 11742 -°C/Bm ; R, = = =20

0,23 A 0,87

‘ymena Kupn

=0,311%-°C/Bm .

5.1.3. OnpeaensieM TePMUUECKOE COMPOTHBIICHHE S5-T0 yyacTka o dopmyse (8):
_ FR,+F,+F, 0385+012+0,385 _ 2 o
A= F. F. 038 012 0385 0w C/Bm.
+ + + +

R, R, R, 117 031 117

5.2. Onpenensiem Tepmuaeckoe conpotusieane OK Rg kak cyMMy CONPOTHBICHHN OT-

JCIIBHBIX YYaCTKOB!

R,=R,+R,+R, =0138+0,851+0138 =113 %" -°C/ Bm .

6. OreHuM MIPUMEHUMOCTD JTAHHOM METOJIUKHU B HalleM ciiyyae.
R —R 121-113
< ° -100:T-100: 7,08%, yto menee momyctumbix 25 %. Kpome Ttoro, koH-

6 i

CTPYKLIHSI CTEHBI TuIocKas. Taknum oOpa3oM, pacueTHast METOMKA IIPUMEHUMA B JJAHHOM CITy-
Jae.
7. Beruncnsem npusenenHoe TepMuueckoe conporusiaenue OK R mo gopmyie (9):
R,+2-R, 121+2-113
3 3

8. Brraucnsiem obmee conporusnenne OK tertonepenaue no gopmyne (7):

R, L. R:"+i:i+l,16+i:1,32 m*-°C|Bm .
a a 87 23

3 "

RY = =116 m*-°C/Bm .
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9. BbIBOIIZ MPpUMCHCHUEC B Z[aHHOﬁ KOHCTPYKIIUHM B KaYC€CTBC YTCIJIUTEISI KEPAM3UTOBO-
ro rpasus MmIOTHOCThIO 800 KI/M° He 06GecreuuBacT IOCTATOYHOE IS JKHWJIOTO 3IaHHUSA B
r. Mockse COIIPOTUBJICHUC TETIJIONIEpEaAAUC:

R, =1,32<R" =301x%-°C/ Bm.

Tpe6yeTc;1 OPUMCHUTH 60.]163 B(b(l)eKTI/IBHLIe B TCIUIOTEXHUYCCKOM OTHOLICHUU MaTCpHaJIbI,
WJIN YBEJIMYUTH TOJIHUHY KIIaAKU, WIN YBEJINIUTH PACCTOAHUE MEXAY CTECHKaAMHU «KOJIO ALIEB).

Ilpumeuanue. Ipu geinonnenuu OauHoOU pabonvl cmyoeHmsl 00JACHbL NOOOOPAMb KOHCIMPYKYUIO 02PaAdIC-
()eHuﬂ, ydo@ﬂemeogﬂmm VIO menjiomexHu4ecKum mpeﬁoeaﬂu}w. 3a 60]166 KOHKpemHbIMu pe‘KO,MeH()aHu}LMM no usme-

HEHUI UCXOOHOU KOHCMPYKYUU Cledyem 00pamumsCs K npenooasameito.

OnpepneneHne BO3MOXHOCTM 0Opa3oBaHUsA KOHAeHcaTa Ha
BHYTpeHHen noBepxHocTn OK

1.6. TeopemuuyecKkue npednochbiIKU pacyema

ATMocdepHBIit BO3IyX BCET/a COJAEP)KUT HEKOTOPOE KOJIMUECTBO BIIard B BHAE MApOB.
KonmuecTBo Biaru B rpaMmax, cojaepskameecs B | M BO3/yXa, Ha3blBaeTCs a0COJIIOTHOM
BJIAKHOCTBIO f [F/MS]. Jliist pacdeToB ygoOHEe OLECHWBATh KOJIMYECTBO BOJSHOTO Iapa B €IH-
Hunax aasiaeHus. C 3ToH 1eNbl0 UCIOJIb3YeT s MapluaibHOE IaBJIeHHe BOAsSHOTO napa € [Ila]
WIH [MM. PT. CT.], Ha3bIBa€MOE JeHCTBUTEIbHON YIPYroCcThI0O BOASTHOIO Mapa.

JleficTBUTENbHASL YIPYTOCTh YBEIUYUBACTCS C MOBBIMIEHUEM a0COIIOTHON BIIAXKHOCTH
BO3JlyXa, HO HE MOXKET Bo3pacTarh OecripenensHo. [Ipu onpenenenHoit temneparype u 6apo-
METPHUYECKOM JaBJIEHUH BO3yXa MMEET MECTO MpedebHOe 3HAUYeHHe a0COTIOTHON BJIaK-
HOCTH Bo31yXxa F [r/M3], COOTBETCTBYIOIIEE TIOJIHOMY HACHIIECHNIO BO3yXa BOJISHBIM IAPOM.
Jlanee BIa)KHOCTB MPHU TEX K€ YCIOBHUSIX MOBBIIIATHCSA HE MOXKET. DTOMY 3HAUEHUIO COOTBET-
CTBYeT MaKCHMAJIbHAsI YHNPYrocTh BoasiHoro mapa E [[la] wmu [MMm. pT. cT.], Ha3pIBacMas
TaKXKe JJaBJIEHHEM HACHIIEHHS BOASHOTO Mapa.

C noBBIIICHHEM TeMIIEpaTyphl BO3/1yXa Mpe/iesibHble 3HaueHus BiuaxxHoctd (E u F) yse-
JIMYUBAIOTCS, CIIEIOBATEILHO, a0COIOTHAS BIAKHOCTG f M maprmanbHOe JaBiieHHE € He JaioT
HPE/CTABIEHUS O CTENICHH HACBIIIEHHsI BO3/lyXa BJAroi, eciy He yka3aHa ero TeMieparypa.

UYroOBI BEIPA3HUTh CTETICHb HACHIIICHUS, BBOJUTCS MOHSATHE OTHOCHTEIbHOM BJIAKHO-

cTu Bo3ayxa ¢ [%]:
0 =-.100%. (10)
E
OTHOCHTENbHAS BIAXKHOCTD OTIPEIEIISIET:

L WHTCHCUBHOCTH HCIIAPCHHA BJIArM C YBJIAXKHCHHBIX HOBerHOCTCfI (B YaCTHOCTH, C II0-

BCPXHOCTHU YCJIOBCUCCKOI'O Tena);
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e  TIpoliecc MOTIONIEHNUS BIIark CTPOUTEIBHBIMU MaTepHanaMu (TIIpoLecc copoLun);
e  mporecc KOHICHCALMU BJIard B BO3AYXE U Ha IOBEPXHOCTH KOHCTPYKIUH.

[pu MOBBILICHHH TEMIIEPATYPhI BO3AyXa ¢ 3aJaHHBIM BIarocolepikanueM (€=CONst),
OTHOCHUTEJIbHAS BJIQXKHOCTh YMEHBIIAETCS, TAK KaK BO3PACTacT 3HAYCHHE MaKCHMAaJIbHOM
yrnpyrocta BojsHoro mapa E. IIpy moHmKeHHHM TeMmIeparypbl OTHOCHTENbHAs BIIQXKHOCTD
pacTeT, Tak kak E moHmxkaercs. B mpouecce MOHWKEHUsS TeMIlepaTyphl IIPH HEKOTOPOM €e
3HAYeHUH MaKCHMallbHasi yIpyrocTb CTAHOBHTCS PaBHOW JEHCTBUTENILHON YHPYrocTu BOJs-
Horo napa €. IIpu s3tom =100 % u HacTynaeT cOCTOSHHE MOJTHOTO HACHIIMCHUS BO3AyXa BO-
JsiHBIM tapoM. COOTBETCTBYIOIIAsl ’TOMY MOMEHTY TeMIIepaTypa Ha3bIBaeTcs TeMIepaTypoit
TOYKH POCHI t, 1711 TaHHOH BIA)KHOCTH Bo31yXa. [Ipn MOHIKEHNN TEMIIEPATYPBI HIKE TOUKH
POCHI MakcUMallbHasi U ACHCTBUTEbHAS YIPYTroCTH OyIyT NOHHMKAThCSI, OCTAaBasCh PAaBHBIMHU,
a V3JHIICK BJIArd OyJaeT KOHACHCHPOBATHCA, TO €CTh IIEPEXOHUTh B KaIlleJIbHO-)KUIKOE COCTO-
SHUC.

B 3umHee BpeMs TOHKHIT clI0i BO3AyXa, HEOCPEACTBEHHO NPUMBIKAIOIINI K BHYTPEH-
Hell IOBEPXHOCTH OTpakJarolell KOHCTPYKLUH, OXJIAKAAeTCs 10 €€ TeMIepaTypbl H MOXET
JOCTUTHYTh TOYKH POCHI. BhIagaromuii mpu 3ToM KOHICHCAT HEraTHBHO CKa3bIBACTCs Ha Ca-
MOYYBCTBHU Hpe6I)IBaIOIlII/IX B IIOMCUICHUH J'IIOI[Cﬁ, BHOCHUT I[I/ICKOM(bOpT, BpPEAHO BJIMACT Ha
COCTOSIHHE CTPOMTEJIBHBIX KOHCTPYKLHi, MeOean U T.1. [103ToMy HeoOXonuMo obecreduTh
Ha BHYTPEHHEH NOBEPXHOCTH TAKYIO TEMIIEPATYPY Ty, YTOOBI T,>t,.

Llenbi0 MPOBEPOYHOro pacyera, TAKHM 00pa3oM, siBJIsieTCsl, BO-IIePBBIX, ONpese-
JIeHHe TeMIiepaTypbl BHyTpeHHel noBepxnoctu OK u, Bo-BTOpBIX, TeMIepaTypbl TOUKH
pocsl. X cpaBHeHHe MO3BOJISIET C/1€1aTh BBIBOJ 0 BO3MOKHOCTH 00pa30BaHUsl KOH/IEH-

cara Ha BHyTpeHHeii moBepxHoctu OK.

1.6.1. OnpedeneHue memnepamypbl 6 HympeHHel noeepxHocmu
oz2paxdeHus

3agaga ompenenieHus] TeMIepaTypbl BHyTpeHHeH moepxHocTH OK nerxo pemraercs B
CllyJae, eci KOHCTPYKIHUS HE COAEPKUT TeTUIONPOBOIHBIX BKIIOUCHUH (HApuMep, UMEIOIIHX-
cst BHyTpu OK neraneii u3 MaTepuanos, 00JaaroIIuX BEICOKOH TETJIONPOBOAHOCTBIO - METall-
JIMYECKHX, ’KEJIE300€TOHHBIX U T.A.). B 3TOM citydae, ncxozs U3 IpearochUIoK, MPUBEEHHbIX B
pasnene 1, Temneparypa BHyTpeHHe# moBepxaoctu OK 1, Beraucisercs mo ¢popmyne (11)
=t -l 1)

R, -,
[Ipy HanWYMK TETUTONPOBOAHBIX BKJIIOYEHHH TEMIEpaTypy BHYTPEHHEH MOBEPXHOCTH

OK CJICAYCT ONMpeACIsITh Ha OCHOBAHUU pacye€Ta TCMIICPATYPHOTO MOJII KOHCTPYKIIUU. OT0
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CJIO)KHasl 3ajiaya, Ipelronararomas peuieHue AupQepeHIraIbHOr0 YpaBHEHUS TEIIONpo-
BOJHOCTH COBMECTHO C I'PAHUYHBIMH yCIIOBUSIMHU.

OnHako A psiia TETUIONPOBOJIHBIX BKJIIOYEHUH (CM. PUCYHOK HYDKE) TEMIIEparypy
BHyTpeHHel noBepxHoctd OK MO TEIIonpoBOJHOMY BKJIIOUCHHIO 7, HOIYCKACTCs ONpeje-
JSITH 110 PUOMKEHHBIM (OpMYJIaM: Ul HEMETAUIMYECKUX TEIUIONPOBOHBIX BKIIOUSHHUH —
o ¢popmyie (12):

" R¥-«

] 6 ]

g Nt m.[%_ j , 12)

a JUIsl METAJUTMIECKUX BKIIOUeHHI — 1o hopmyie (13):

n-(t —t) :
=t,——=—2[1+&.R" -, |. 13
e e AL (13)

B dopmynax (11) — (13):

n, o t, t, — TO e, uTo B hopmyie (3), HO mpu 3ToM uiA {5, {;; MOTYT B 3aBUCHMOCTH OT
CUTYAIH PUHUMATHCS THOO HOPMATHBHBIC, TH00 (haKTHUCCKUC 3HAYCHUS;

R, — TO e, 9T0 B popmynax (4), (7);

R,R™ — conporuBrenne Temonepenade OK, M%°C/BT, COOTBETCTBEHHO B MECTax

TEIJIONPOBO/IHOTO BKJIFOUSHHUSI U BHE ATUX MECT, ONpelelsieMble o hopMy-
ne (4) (wmm (7) g TermorexHuIecku HeoaHopoaaoi OK);
n, & — aMHIHpHUYecKue K03(hGULNEHTH, TPUHIUMaeMble 1o Tad. 9, 10.

CxeMblI TeNnJI0ONPOBOAHBIX BKIOYeHHnii B OK

t, ﬂ&rm
7Y SIS,
A A

tB Ty Ts tB
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ty a Ar ’ Ty
—t

errid 777 ////
A k|’ AVETNLE M ity N “Ii, / i

1

116
Tabuuna 9
a
CxeMa TeII0NpPOBOJHOI O Kos¢pduuuent n npu g
BKJIIOYEHHUSI

0,1 0,2 04 0,6 0,8 1,0 15 2,0
[ 0,52 0,65 0,79 0,86 0,90 0,93 0,95 0,98
0,5 0,30 0,46 0,68 0,79 0,86 0,91 0,97 1,00
la (mpu i 1,0 0,24 0,38 0,56 0,69 0,77 0,83 0,93 1,00
o 2,0 0,19 0,31 0,48 0,59 0,67 0,73 0,85 0,94

"

50 | 016 | 028 | 042 | 051 | 058 | 0,64 | 0,76 | 0,84
. 025 | 360 | 326 | 272 | 23 | 1,97 | 1,71 | 147 | 138
NI (mpu — ) 050 | 234 | 2,26 | 197 | 1,76 | 162 | 148 | 131 | 1,22

J 075 | 1,28 | 152 | 1,40 | 128 | 121 | 117 | 1,11 | 1,09
. 025 | 016 | 028 | 045 | 057 | 066 | 074 | 0,87 | 095
IV (npn —) 050 | 023 | 039 | 057 | 0,60 | 0,77 | 0,83 | 091 | 095

d 075 | 029 | 047 | 0,67 | 0,78 | 0,84 | 0,88 | 093 | 095

IIpumeuanus:

1. Jns npomesicymounix 3nauenul g Koa(puyuenm 1 cnedyem onpedensime uHmepnoIayuell.

a
2. Ilpu g >2,0 cnedyem npunumams n=1.

3. Jlns napannenvrvix mennonpogoonvix exmouenui muna \la mabnuunoe 3nauenue xospguyuenma 1 credyem

1 5L
NpUHUMAMb ¢ NONPABOYHBLIM MHOMcumenem L+ € (20e L — paccmosnue meancoy exnrouenusimu, m).
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Taoauna 10

m

CxeMa TenJonpoBoJAHOro Koaddumuent & npu
BKJIIOYEHHS 6-A

0,25 0,5 1,0 2,0 50 10,0 | 20,0 50,0 | 150,0
| 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
¢ 0,25 0,061 | 0,075 | 0,085 | 0,091 | 0,096 | 0,100 | 0,101 | 0,101 | 0,102
Il (mpu —) 0,50 0,084 | 0,112 | 0,140 | 0,160 | 0,178 | 0,184 | 0,186 | 0,187 | 0,188
4 0,75 0,106 | 0,142 | 0,189 [ 0,227 | 0,267 [ 0,278 | 0,291 [ 0,292 | 0,293

c 0,25 0,002 | 0,002 | 0,003 | 0,003 | 0,003 | 0,004 [ 0,004 | 0,005 | 0,005
IV (mpu —) 0,50 0,006 | 0,008 { 0,011 | 0,012 | 0,014 | 0,017 | 0,019 | 0,021 | 0,022
4 0,75 0,013 { 0,022 | 0,033 [ 0,045 | 0,058 [ 0,063 | 0,066 [ 0,071 | 0,073

S 0,75 0,007 | 0,021 | 0,055 | 0,147 - - - - -
V (pu 5“ ) 1,00 0,006 | 0,017 | 0,047 | 0,127 - - - - -
" 2,00 0,003 | 0,011 | 0,032 | 0,098 - - - - -

Ilpumeuanus:

a-A

m

1. s npomesrcymouHbvlx 3HaUeHull Ko3ghpuyuenm & cnedyem onpedensimo unmepnonsiyue.

2. ,Z]Jlﬂ memonpogodﬂozo exniovenust muna \V npu Haauduu njiomHo2co0 KOHmaxkma ,MGJ}C()y SUOKUMU CEAZAMU U apma-

i (c i i) & hopmyae (13 RY caeo R™
mypoii (c6apKa uiu CKpymKa 6s3a1bHoti npoeonokoti) 6 popmyne (13) emecmo N 5 cnedyem npunumvame R 7.

1.6.2. OnpedeneHue memnepamypbl MOYKU POChI

st onpeneneHus TeMnepaTypbl 00pa3oBaHMsl KOHAEHCATa JOCTATOYHO 3HATh JBa Ma-
paMeTpa: OTHOCHUTENBHYIO BIXXHOCTh BO3yXa ¢ (WIN AEHCTBUTEIBHYIO YIPYTOCTh BOJSTHOTO
mapa €) ¥ TeMIeparypy Bo3ayxa B IOMEIIEHUH.

OTHOCHTENBHYIO BJIQ)KHOCTH BO3/lyXa MOXKHO ONpPENEIHTh C IOMOLIpI0 NPHOOpPOB,
HarpuMep, Mpu MOMOIIH ICUXpoMeTpa ABrycTa. DTOT MPOCTEHIINHI IprOOp MpeACTaBiseT co-
60l 1Ba OIMHAKOBBIX CITMPTOBBIX TEPMOMETpA, YKPEIUIEHHBIX HA OJHOW IMOJACTABKE, OJIUH U3
KOTOPBIX («CyXOii») TIOKa3bIBaeT TEMIIEPATypy BHYTPEHHETO BO3IyXa t;, a BTOPOI («BIIQXKHBIN),
KOHEIl KOTOpPOro 0OMOTaH MapJieii, CBUCAIOIIEH B YallIKy C BOJIOH, aeT OoJiee HU3KYIO TeMIlepa-
TYPY ts; BCIEICTBHE UCTIAPEHUS C €r0 MOBEPXHOCTH BIIATH. 3HAs MOKA3aHMS BIAXHOTO t,; M pa3-
HOCTb TOKa3aHUH CyXOro M BIAXKHOTO TEPMOMETPOB At MOKHO, BOCHOJB30BaBIIUCH IICUXPO-

MeTpHdecKkoi Tabmumeit (Tabi. 11), onpenenmTs OTHOCHTENIBHYIO BIQKHOCTD BO3IyXa.
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Taoauna 11

g:r OTHOCHTe/IbHAS BJIAKHOCTH BO31yXa, %o, IPH Pa3HOCTH ii cyxoro u B 0 Tep pos, °C

E

g

2

il o gl |aleo|g]~|2]e|g|lelg|~||l=|8]>]2]2
g

=

0 || 100 90 81 | 73 64 57 | 50 | 43 | 36 31 | 26 20 16 11 7 3

1 | 100 90 82 | 73 66 59 | 52 | 45 | 39 3| 29 23 19 15 1 | 7

2 | 100 90 83 | 75 67 61 | 54 | 47 | 42 36 | 31 26 23 18 14 10

3 || 100 90 83 | 76 69 63 | 56 | 49 | 4 | 39 | 4 | 29 26 | 21 17 13 10

4 || 100 91 84 | 77 70 64 | 57 51 | 46 | 41 | 36 32 28 | 24| 2 16 14 11

5 || 100 91 8 | 78 71 65 | 59 54 | 48 | 48 | 39 34 | 30 | 27 23 19 17 13 10

6 || 100 92 8 | 78 2 66 | 61 5 | 50 | 45 | 4 35 3 | 29 26 | 22 19 16 13 10

7 || 100 92 86 | 79 73 67 | 62 57 | 52 | 47 | 43 39 3% | 31 28 | 25 | 22 18 15 12 1

8 || 100 92 86 | 80 74 68 | 63 5 | 54 | 48 | 4 41 37 | 33 30 | 27 25 21 18 15 14

9 || 100 93 86 | 81 5 70 | 65 60 | 55 51 | 47 43 39 | 35 32 | 29 27 24 | 21 18 17
10 || 100 94 | 87 | 82 76 71 | 66 61 | 57 53 | 48 45 | 41 | 38 34 | 31 28 26 | 23 | 21 19
11 || 100 9 | 88 | 82 7 72 | 67 62 | 58 55 | 50 47 | 43 | 40 36 | 33 | 30 28 | 25 | 23 20
12 | 100 94 88 | 82 78 73 | 68 63 | 59 56 | 52 48 | 4 | 42 38 | 3B | 3R 30 | 27 25 22
13 || 100 94 88 | 83 78 73 | 69 64 | 61 57 | 53 50 | 46 | 43 | 40 | 37 34 32|29 27 24
14 | 100 94 | 89 | 83 7 74 | 70 66 | 62 58 | 54 | 51 | 47 | 45 | 41 | 39 36 34 | 31 29 26
15 || 100 94 | 89 | 84 | 8 w71 67 | 63 59 | 55 52 | 49 | 46 | 43 | 4 37 3B | 3B | 3 28
16 | 100 95 90 | 84 | 80 w72 67 | 64 | 60 | 57 53 50 | 48 | 4 | &2 39 37 | 34 | 32 | 30
17 | 100 95 9 | 84 | 81 76 | 73 68 | 65 61 | 58 54 | 52 | 49 | 46 | 44 | 40 38 | 36 | 34 | 3
18 | 100 95 90 | 85 81 76 | 74 | 69 | 66 62 | 59 56 53 | 50 | 47 | 45 | 42 | 40 | I 35 33
19 || 100 95 91 | 8 | 8 77 | 74 | 70 | 66 63 | 60 57 54 | 51 | 48 | 46 | 43 | 41 | 39 37 | 34
20 [ 100 95 91 | 86 | 82 |75 71| 67 64 | 61 58 55 | 53 | 49 | 47 | 44 | 43 | 40 | 38 | 36
21 || 100 95 91 | 86 83 79 | 75 71 | 68 65 | 62 59 56 | 54 | 51 | 49 | 46 | 44 | 41 39 37
22 || 100 95 91 | 87 83 79 | 76 72 | 69 65 | 63 60 57 | 56 52 | 50 | 47 | 45 | 42 | 40 38
23 || 100 96 91 | 87 | 8 80 | 76 72 | 69 66 | 63 61 58 | 56 53 51 | 48 | 46 | 43 | 41 | 39
24 || 100 96 92 | 88 | 84 80 | 77 73| 70 67 | 64 | 62 59 | 56 53 52 | 49 | 47 | 44 | 42 | 40
25 || 100 96 92 | 88 | 84 8L | 77 74 1 70 68 | 65 63 5 | 57 54 52 50 | 47 | 45 | 44 | 42

Kak y»e roBopHiIoCh BBILIE, KaXJ0H TeMIlepaType Bo3yXa COOTBETCTBYET HEKOTOPOE
MaKCHUMaJIbHO BO3MOXKHOE 3HaYeHHE YIPYTocTH BojsHOro napa E (tabn. 12). Boobmie rosops,

9Ta BCJIMYKWHA 3aBUCHUT TaKXXC OT JaBJICHUSA, HO 9TOH 3aBUCUMOCTELIO OOBIYHO HpeHC6p€FaIOT.
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Taoauna 12
3HaueHUs MaKCHMAJIBHOH YIPYTOCTH BOJTHOTO napa E, MM. pT. CT., py JaBIeHHH 755 MM. PT. CT.
t,°C 0,0 01 0,2 0,3 04 0,5 0,6 0,7 0,8 0.9
0 4,58 4,61 4,65 4,68 4,72 4,75 4,79 4,82 4,86 4,89
1 4,93 4,96 5,00 5,03 5,07 511 5,14 5,18 5,22 5,26
2 5,29 5,33 537 541 5,45 5,49 5,53 5,57 5,61 5,65
3 5,69 5,73 577 581 5,85 5,89 5,93 5,97 6,02 6,06
4 6,10 6,14 6,19 6,23 6,27 6,32 6,36 6,41 6,45 6,50
5 6,54 6,59 6,64 6,68 6,73 6,78 6,82 6,87 6,92 6,97
6 7,01 7,06 7,11 7,16 7,21 7,26 7,31 7,36 7,41 7,46
7 7,51 7,57 7,62 7,67 7,72 7,78 7,83 7,88 7,94 7,99
8 8,05 8,10 8,16 8,21 8,27 8,32 8,38 8,44 8,49 8,55
9 8,61 8,67 8,73 8,79 8,85 8,91 8,97 9,03 9,09 9,15
10 9,21 9,27 9,33 9,40 9,46 9,52 9,59 9,65 9,71 9,78
11 9,84 9,91 9,98 | 10,04 | 10,11 | 10,18 10,24 | 10,31 10,38 | 10,45
12 10,52 10,59 10,66 | 10,73 10,80 | 10,87 10,94 | 11,01 11,09 | 11,16
13 11,23 11,31 11,38 11,45 11,53 11,60 11,68 11,76 11,83 11,91
14 11,99 12,07 12,14 12,22 12,30 12,38 12,46 12,54 12,62 12,71
15 12,79 12,87 12,95 13,04 13,12 13,21 13,29 13,38 13,46 13,55
16 13,63 13,72 13,81 13,90 13,99 14,08 14,17 14,26 14,35 14,44
17 14,53 14,62 14,72 14,81 14,90 15,00 15,09 15,19 15,28 15,38
18 15,48 15,58 15,67 15,77 15,87 15,97 16,07 16,17 16,27 16,37
19 16,48 16,58 16,69 16,79 16,89 17,00 17,11 17,21 17,32 17,43
20 17,54 17,64 17,75 17,86 17,97 18,09 18,20 18,31 18,42 18,54
21 18,65 18,77 18,88 19,00 19,11 19,23 19,35 19,47 19,59 19,71
22 19,83 | 1995 | 20,07 | 2019 | 2032 | 2044 | 2057 | 2069 | 2082 | 2094
23| 2107 | 2120 | 2132 | 2145 | 2158 | 21,71 | 2185 | 2198 | 2211 | 2224
24 | 2238 | 2251 22,65 | 22,79 | 2292 | 2306 | 2320 | 2334 | 2348 | 2362
25 23,76 23,90 24,04 24,18 24,33 24,47 24,62 24,76 24,91 25,06
26 | 2521 | 2536 | 2551 | 2566 | 2581 | 2596 | 26,12 | 2627 | 2646 | 26,58
27 | 26,74 | 2690 | 27,06 | 2721 | 2737 | 2754 | 2769 | 2786 | 2802 | 2819
28 | 2835 | 2851 2868 | 2885 | 29,02 | 2918 | 29,35 | 2953 | 29,70 | 29,87
29 | 3004 | 3022 | 3039 | 3057 | 3075 | 3092 | 31,10 | 3128 | 3146 | 3164
30| 318 | 3201 | 3219 | 3238 | 3256 | 3275| 3293 | 3312 | 3331 | 3350
31| 3370 | 3389 | 3408 | 3428 | 3447 | 3467 | 3486 | 3506 | 3526 | 3546
32| 3566 | 3587 | 3607 | 3627 | 3648 | 3668 | 3689 | 3710 | 3731 | 3752
33| 37,73 | 3794 | 3816 | 3837 | 3858 | 3880 | 39,02 | 3924 | 3946 | 39,68
34 39,90 40,12 40,34 40,57 40,80 41,02 41,25 41,48 41,71 41,94
35 42,18 42,41 42,64 42,88 43,12 43,36 43,60 43,84 44,08 44,32
36 | 4456 | 4481 | 4505 | 4530 | 4555 | 4580 | 46,05 | 46,30 | 46,56 | 46,81
37 47,07 47,32 47,58 47,84 48,10 48,36 48,63 48,89 49,16 49,42
38 | 4969 | 4996 | 5023 | 5051 | 50,77 | 5105| 5132 | 5160 | 5190 | 5216
39 | 5244 | 5273 | 5301 | 5329 | 5358 | 5387 | 5416 | 5445 | 5474 | 5503
40 | 5532 | 5561 5591 | 56,21 | 5651 | 56,81 | 5711 | 57,41 | 57,72 | 58,03
41 | 5834 | 5865 | 5896 | 5927 | 5958 | 59,90 | 60,22 | 6054 | 60,86 | 61,18
42 | 6150 | 61,82 62,14 | 6247 | 62,80 | 6313 | 6346 | 6379 | 6412 | 6446
43 | 6480 | 6514 | 6548 | 6582 | 6616 | 6651 | 6686 | 6721 | 6756 | 6791
44 68,26 68,61 68,97 69,33 69,69 70,05 70,41 70,77 71,14 71,51
45 71,88 72,25 72,62 72,99 73,36 73,74 74,12 74,50 74,88 75,26
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Oxonvyanue Tadaune! 12
t, °C 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0.9
46 75,65 76,04 76,43 76,83 77,21 77,60 78,00 78,40 78,80 79,20
47 79,60 80,00 80,41 80,82 81,23 81,64 82,05 82,46 82,87 83,29
48 83,71 84,13 84,56 84,99 85,42 85,85 86,28 86,71 87,14 87,58
49 88,02 88,46 88,90 89,34 89,79 90,24 90,69 91,14 91,59 92,05
50 | 92,51 - - - - - - - - -

B tabnuie B j1eBoM cTONOIE yKa3aHa TeMIepaTypa B LENbIX IPpaaycax, a B BEpXHEH CTpoKe —
MIOTIPAaBKH K TEMIIEpaType B NECATHIX AONAX Tpamxyca. Hampumep, mis temmeparypsr 14,6 °C
umeeM E=12,46 mm. pT. cT.

3Has OTHOCHUTENBHYIO BJIQXKHOCTh BO3[yXa ( W MaKCHMAIbHYIO YIPYTOCTh BOASHOTO

napa E, u3 ¢popmysnsr (10) MO’KHO onpenesuTh ASHCTBUTEIBHYIO YIIPYTOCTh BOJISTHOTO Napa:

-E
e:%. (14)

Tenepb MOXHO YCTAaHOBUTH: IIPU KAaKOM TeMIlepaType 3HA4YCHHUE JCHCTBUTEIbHOU
YIIPYTOCTH € CTaHeT MakcUMalbHbIM E. JIyist 3TOro Hy>HO BOCIIONB30BaThes Tabm. 12 «B 00-
paTHOM IOpSIAKE», T.€., HAUTU B HEH pacCUMTAHHOE 3HAUEHUE € U OIPEIEIIUTh COOTBETCTBY-

I0IYI0 eMy TeMnepatypy. OHa u OyJeT ABIATbCS TEMIEPATypOi TOYKH POCHI .

1.7. pumep 3. OnpedesieHue 803MOXXHOCMU o6pa3oeaHusi KOHOeHcama Ha
eHympeHHelu noeepxHocmu OK

3aganue: /U1 OrpaskIaloIIe KOHCTPYKIMH, 3alIPOSKTHPOBAHHOM B IIpUMepe 1, IIpOBEpHTH
BO3MOXHOCTh 00pa30BaHMs KOHJIEHCATa HA €e BHYTPEHHEH OBEPXHOCTH IS IBYX CIIy4acB:
1) KoHCTpyKIHs HE COACPIKUT TEIUIONPOBOAHBIX BKIIIOUCHHUIH.

2) KoHcTpyKIms UMeeT Kene300eTOHHOE TeTUTONPOBOIHOE BKItoueHue Tuma |1V pasmepamu

100

JKeNIe300eTOH

ra3o0eToH y,=300 Kkr/MC

250
8=500

C

HeMeHTHO-l’[eC'{aHHﬁ pacTBop

JKeIe300€TOH
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a=150 mm, ¢=250 MM.

HcxonHble naHHbIE AT pacdeTa:
TeMIiepaTypa Hapy>kHoro Bo3ayxa t,= -40 °C;
TEeMIIEpaTyphI 10 TICUXPOMETPY ABTrycTa:

CyXOro TepMOMeTpa (TeMIleparypa BHyTpeHHero Bo3ayxa) t,=20 °C;

BJIa)KHOTO TepmomeTpa t,,=18,5 °C.

1. OnpenensieM Temreparypy BHyTpeHHel mnoBepxHoctd OK mis koHcTpykumu Ge3
TEIUTOTIPOBOIHBIX BKIIOUeHMH. Obmiee mpusenernoe conporusienue OK temnonepenade yxe
onpeneneno B npumepe 1: R,=3,15 m*-°C/Br. 3nauenus k03(hQHUIUEHTOB N U O, TAKKE COB-

nmasafoT ¢ mpuHATEIME B ipuMepe 1. [To popmyne (11) nmeem
T, =ts _ n (t« _tH) =20— 1[20_(_40)]
R, -, 315-8,7

0

=178°C.

2. OnpegensieM Temneparypy BHyTpeHHel noeepxHocTd OK B palioHe TemnonpoBo -
HOTO BKJItOUeHus o Gopmyie (12).
2.1. Conpotusnenue OK Temionepenade BHe TEIIONPOBOIHOIO BKIoYeHHs R’ cos-
najgaeT ¢ oOmyM npuBeaeHHBIM conpoTuBieHneM OK remnonepenaue R,
R* =R, =315m*-°C/Bm.
2.2. Comporunenne OK Termonepenaue B pailoHE TEMJIONPOBOAHOIO BKIIOUEHUS
ompenenseM 1o ¢popmyie (4) Kak i TEIIIOTEXHUYECKH OJHOPOIHOTO MHOTOCIONHOTO (TpeX-

CJIOIHOTO) orpaxaeHus ¢ yueToM (5), (6):
1 1 1 01 05-01-025 025 1

R,=—+R +—=—"+ + + +— =148 M°:
a, a, 7 2,04 013 2,04 23
c 025
23. [Jlns onpexneneHus KkodhdHIMEHTA T  BBIUUCISEM 5 = 05 =05 wu
% = % =0,3. ITo tabxn. 9, uaTepnonupys, onpeensiem n=0,48.

2.4. Tlo popmyne (12) onmpenensiem TemnepaTypy BHyTpeHHe# nmosepxHoct OK B paii-

OHC TCIJIONPOBOAHOI'O BKIIFOUCHUSA

PRSP el 21 EPUN (. S |
R @, R,

00 1[20-(=40)] |1 5 48.(315 1)|_166°C
315-8,7 148

3. OmpeiessieM TeMIepaTypy TOYKH POCHI
3.1. Tlo manmmeIM mcuxpometpa (L, =t,=20 °C, t,,=18,5 °C, At=t,-t,,=1,5 °C) ompene-

JIIEM OTHOCUTCJIbHYIO BJIA’)KHOCTH BO3/1yXa C IOMOIIBIO Tabn. 11:
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¢=85 %.
3.2. ITo Temmepatype BHyTpeHHero Bo3ayxa t,=20 °C, monp3yscek Tabn. 12, onpemens-
€M MaKCHMaJIbHYIO YIIPYTOCTh BOASIHOTO I1apa:
E=17,54 mM. pT. cT.

3.3. I1o popmyne (14) onpenenseM JeHCTBUTENBHYIO YIIPYTOCTh BOASHOTO Mapa:
el ¥ E 851754
100 100

3.4. Tonp3ysch Tabm. 12 «B 0OpaTHOM MOPSAKE», ONpeHelsieM: IpH KaKoi TeMiepary-

=149 mM. pT. CT.

pe aHHOe 3HAauCHHE ACUCTBUTEIBHOM YNpPYyrocTH cTaHEeT MakcUManbHbIM. Kak cremyer u3
TabIuIpl, 3HaUYeHUIO 14,9 MM. pT. cT. cooTBeTcTBYeT Temmeparypa 17,4 °C. Ona u sBiseTcs
TEMIIEPATyPOX TOYKU POCHL.
t,=17,4 °C.

4. BeiBoabI:

a) Tak kak Temmeparypa TOYKH POCHI HIDKE TEMIIEpaTyphl BHYTPEHHEH IMOBEPXHOCTH
OK BHe TemonposoaHoro Bkmouenus (t,=17,4 < 1,=17,8 °C), B 3TuX MecTax 00pa30BaHUsA
KOHJZICHCATa MPH IAHHBIX TEMIIEPaTyPHO-BIIA)KHOCTHBIX YCIOBHAX HE OXKHIACTCS.

6) B T0 e Bpems B palioHe TEIUIONPOBOIHOTO BKIIFOUYEHHS TeMIIepaTypa BHYTPEHHEH ITOBEPX-
Hocti OK HIDKe TeMriepaTypbl TOUKH pochl (T, =16,6 < t,=17,4 °C). Taxum obpazom, B paiioHe TeIIo-

TIPOBO/THOTO BKJIFOUEHHS Ha BHyTpeHHe! nosepxHocTH OK BO3MOXKHO 00pa3oBaHNE KOHJIEHCATA.
lNMpoBepka TeNMoyCTOMYMBOCTU OrpaXKaatoLmMX KOHCTPYKLMN

1.8. Teopemuuyeckue npednocbiiKu pacyema

Orpaxaaroniie KOHCTPYKIUH, 3KCIUTyaTHpyeMble B pailoHaxX ¢ BBICOKMMHU CpeJHEMe-
CSIYHBIMH TEMIIEpaTypaMu, JOIDKHBI IPOBEPSATHCS Ha TEIIOYCTONYHBOCTb.

TenuioycroiiunBocTh — cBoiicTBO OK coXpaHATh OTHOCHTEIbHOE IOCTOSTHCTBO
TeMIepaTypbl BHYTPEHHEH NOBEPXHOCTH NPH KOJ1e0aHUAX TEMJIOBOro NoToKa. JTO OJHO
13 YCIIOBUH KOM(POPTHOCTH NpeObIBAHHS YEIOBEKA B IIOMEIICHUN.

Konebanust TemnepaTypsl Ha Hapy»KHOW HOBEPXHOCTH OIPa</ICHUSI BHI3BIBAIOT KO-
nebanus B ero tomme. [lo Mepe ynaneHus OT MOBEPXHOCTH aMIUINTYAa KojebaHui Oyaer
3aryxaTh (CM. pucyHok). KpoMe 3TOro mpoMcxXoJuT emie 3anma3jblBaHue 3THX KosedaHun
BO BPEMEHMU.

B pesynbrare B TOJIIE OrpaKICHUsI 00pa3yeTcs: TeMIepaTypHasl BOJIHA, 3aTyXalomas ¢
yIaJICHHEM OT MOBEPXHOCTHU. JIJIsl XapaKTEpUCTUKHU YHCIIA BOJIH, PACIIONIAraloOMINXCsl B TOMIIE
KOHCTPYKLIMH, CIIY)KHUT ITOKa3aresb TerioBoi nuepuuu D. OH sBisieTcst Mepoll HHTEHCHBHO-

CTH 3aTyXaHUs KojeOaHW{ TeMmreparypbl BHYTpH orpaxkiaeHus. Ilpm D=8,5 B orpaxmenunun
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pacronaraeTcsi MpUMEpHO OJlHa TeMIlepaTypHasi BoyHa. [lokasarenb TEIIOBOH WHEPLUU UHO-
T/1a Ha3bIBAIOT YCIOBHOH TOJMIMHON OTpa)kIaIomel KOHCTPYKIINH.
J71s1 0OHHOPOHOIO OTpaXKACHUS
D=R-s, (15)
rae S — KO3 (HUIMEHT TEII0YCBOCH S MaTepraiia, R — TepMIYeCKOe COMPOTHBIICHHUE OTPAKICHHUSL.
JJiss MHOTOCTIOWHOW KOHCTPYKIIMH ITOKA3aTellb TEIUIOBOW MHEPLIUH MPHOIIDKeHHO (63
yueTa Mopsi/ika pacroioKeHUs! CII0EB) ONpeelseTcs mo hopmylie
D:zDiZZRi‘Si- (16)
I/ICCHGI[OBaHI/ISI IMOKa3bIBalOT, YTO IMPHU rAPMOHUYCCKUX KOIeOaHUIX TEMIIEpATypPhbl BO3-
nyxa KO3(Q(HUIHEHT TerI0yCBOCHHUS TOBEPXHOCTH OTPa)KICHHS OIPEICISICTCS TOIIIUHON
CJIOS pe3KHUX KoJeOaHWH TeMIIepaTypHOU aMILTUTYABI O . DTOT CJIOH HEMOCPEICTBEHHO IMPH-
MBIKaeT K MOBEPXHOCTH OrpakJacHHs. Ha MpOTHBOMOIOKHOW MOBEPXHOCTH CIIOS PE3KUX KO-
nebaHuil aMIUINTYAa KoJleOaHUi TeMIIepaTyphl COCTABIISIET OKOJIO MMOJOBUHBI aMIUIUTYIbI KO-

nebanuii A.. B cioe pacrionaraercst okono 1/8 JUIMHBI TeMIIEpaTypHOW BOJIHBI, CIE0BATEIHHO

D,=R,-s=1,
OTKYyJa U1 OAHOPOJAHOIO CJIOS PE3KUX KoJIEOAHUH UMEEM
Y
o==.
S

KomnaectBennas OILICHKa TeHHOyCTOﬁ‘IHBOCTH MMPpOBOAUTCA 110 3aTyXaHWIO B KOH-

CTPYKIHMHU TEMIECPATYPHBIX Kosiebanuii. Beanunna 3aTyXaHUs BBIYUCIIACTCA KaK OTHOLICHHE



30

AMIUIUTY IbI KoJIeOaHui TEMIICpaTyphbl Ha TOBEPXHOCTH, HCIOCPEACTBEHHO BOCHpI/IHI/IMaIOHIef/lI

TeMIIEpaTypHOE BO3ACHCTBUE K aMIUIUTYAE Ha IPOTHUBOIOJIOKHOM MOBEPXHOCTH:

B cooTBeTcTBMM ¢ HOpMaMH NPOEKTHPOBaHUs [1], MpoBepka TeMI0yCTOIHYNBOCTH
NMPOU3BOMTCS B palioHaX co cpegHeMecsiYHOI TemmepaTypoii uioas 21 °C u BbllIe A5
HAPY:KHBIX CTeH ¢ TemIoBoii unepumein D<4 u mokpsITnii ¢ D5 31anuii KUIbIX, 60JILHIY-
HBIX M IETCKUX YYpe:KIeHHUI, J0MOB-UHTEPHATOB Il MpecTape/ibIX 1 HHBAJIH/I0B, a TAK-
7Ke TMPON3BOACTBEHHBIX 31aHNH, B KOTOPBIX J0JI7KeH c00/II0JaThCsl ONpeesIeHHbIN TeMIe-
PaTypHO-BJIAKHOCTHBIN peskuM. B 3THX ciay4dasix aMINIMTyAa KoJIe0aHUH TeMIepaTrypbl
BHYTPEHHell NOBEPXHOCTH OrpaKIeHus A0JIKHA ObITh He BbIllle HOPMATHBHOW BeJMYMHBI:

A <A". (17)

HopwmaTuBHas ammmnTyna xonebaHmii BHyTpeHHeH moBepxHoct OK ompenensercs mo
bopmyre:

A" =25-01-(t,-21), (18)
rae t, — cpeaHeMecsyHas TeMIepaTypa Hapy>KHOTO BO3/lyXa 3a Uiojib [2].
®DaKkTHYECKYI0 aMIUIHTYIy KOJIeOaHWI TeMmIiepaTypsl BHyTpeHHeW moBepxHoctn OK

CJIe/IyeT ONpeNelsiTh 0 popMyJie:

P (19)
’ 14
rae A 7““'~ pacuernas ammmTyta KoneGanmil TeMIIEPATYPBI HAPYKHOTO BO3LyXa, °C:
(-1
=05 A + 2 Um 1) (20)
! ! a

H

V — BEJIMYMHA 3aTyXaHWsI paCUeTHON aMITTUTY/IbI KoJeOaHHi TeMItepaTypbl HapyKHOro Bo3myxa B OK:
D
V2 . (51 +ae) i (Sz +Y1) Teet (Sn +Yn—1) ) (au +Yn)

v=09-e (21)
(s,+Y)-(5,+Y,) ... (5, +Y,) -,
(mopsimox Hymepanmu cioeB OK — oT BHyTpeHHE! IIOBEPXHOCTH K HApy>KHOH).
B dopmyne (20):
A - MakcHMallbHasl aMIUINTY/Ia CYTOYHBIX KOJeOaHuil TeMIiepaTypsl Hapy>KHOTO BO3-
nyxa B utoine [2];
p - k03 (PUIMEHT MOTJIONIEHNs] COMHEYHOH pajuallii MaTepHaloM Hapy>XHOH ITo-

BepxuHoctu OK, nmpuHuMaemslii o tabd. 13;
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Imax, lop — COOTBETCTBEHHO MaKCHUMAJIbHOE U CPEAHEE 3HAUEHHs CyMMapHOH COTHEUHON pagu-
ammn (IPAMOiA 1 paccesHHO#), BT/M%, mprHIMaeMbIii o [2] U1st HApyKHBIX CTEH —
KaK Ul BEPTHKAJIBbHBIX IMOBEPXHOCTEH 3amaHOi OpUEHTAlUH M Uil TIOKPBITHI —

KaK JJIsl TOPU30HTAIbHON OBEPXHOCTH;

Tabéauua 13
Marepuan Hapy:xHoi nopepxHocTH OK Koaq)qmunetn HOrIOMICHHS
COJTHEYHO#i paguaIuy p
ANTIOMUHHH 0,50
Ac0OeCTOIEMEHTHBIE JINCTHI 0,65
AcdanpTobeTon 0,90
Beronsl 0,70
JlepeBo HEOKpaIlIEeHHOE 0,60
3anMTHBIHN CII0M PYJIOHHOW KPOBJIM M3 CBETIOTO IPaBUs 0,65
Kuprud riuvHsHbIH KpacHbIH 0,70
Kupnug cunukatHeIi 0,60
O06aM1I0BKA TPUPOIHBIM KAMHEM O€JIBIM 0,45
Oxpacka CHIMKaTHas TEMHO-Cepast 0,70
Oxpacka H3BeCTKOBas Oenas 0,30
[InuTka 00aMIIOBOYHAS KepaMUUecKas 0,80
IInuTKa 00MMIIOBOYHAS CTCKISTHHAS CUHSS 0,60
TInuTKka 0O0aMIIOBOYHAs O€elas WIIM IajeBas 0,45
Pybepownn ¢ mecqanol MOCHITKOM 0,90
CraJib TUCTOBAsI, OKpalIeHHast 0es0il Kpackoit 0,45
CraJib IMCTOBAsI, OKpallIeHHast TEMHO-KPAacHOH KpacKoii 0,80
CraJib TUCTOBAs, OKpAIICHHAs 3€JICHON KPaCKOH 0,60
Crasib KpoBeJIbHAs OIIMHKOBAHHAS 0,65
CTeKII0 00IMIIOBOYHOE 0,70
[lITykaTypka H3BECTKOBAsI TEMHO-CEpasi WM TePPaKOTOBas 0,70
IITykaTypka lleMeHTHasl CBETII0-roybas 0,30
IITykaTypKa IIeMEHTHas TEMHO-3eJIeHas 0,60
LITykaTypKa IIeMEHTHasi KpeMOBast 0,40
Oy — K03(UIMEHT TEIUIO0TAaYN HapyKHOW noBepxHOCTH OK 1O JIeTHHM yCIOBHSM,

Br/m%°C, ompenesieMblil o hopMmyIie:
a, =116-(5+10-V), (22)
rzie V — MUHAMaJbHAs U3 CPETHIX CKOPOCTEH BeTpa 1mo pymOam 3a MI0Jb, IOBTOPS-
€MOCTh KOTOPBIX cocTaBiseT 16 % u Ooinee, HO He MeHee 1 m/c [2].
B dopmyne (21):
e=2,718 — ocHOBaHWE HATYPAJIBbHBIX JOTapH(MOB;
D — terwtoBas naepuusa OK, onpenenstemas o dpopmynam (15) wmu (16);
Si — pacuetHble KO3(QUIMEHTHI TEIIOYCBOCHH Marepuaya oTaesibHbIX ciioeB OK,

B1/M2-°C, mpuHAMAaeMbI€ 110 IPHIL. 3;
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Yi — K03 QUIMEHTHI TEIUIOYCBOCHHUSI HApY>KHOI MOBEPXHOCTH OTAENBHBIX ciioeB OK,
B1/M2-°C, onpenensieMbie CIEAYIOIIIM 00pa3oM:
1) Beraucnute TemioByto uHepuuto D kaxaoro ciost mo gopmyne (15).
2) KoagdurmeHT TeImmoycBoeHIs HapyKHON MOBEPXHOCTH CJIOS C TEIUIOBOM nHeprrei D>1 npurimma-
€TCs paBHBIM PacyeTHOMY KOI(D(UIIEHTY TEIIOYCBOCHHS S MaTepHalia 3TOro CJIosl [0 MPHIL. 2.
3) Koa¢umment TemmoycBoeHusI HapyKHOM MOBEPXHOCTH CIIOSA C TEIJIOBOW mHeprmerr D<1
OIpeesseTcs PacueToM, Ha4uHasl C IIEPBOTO CJIOS OT BHyTpeHHel moBepxHocti OK:

JUTSL IEPBOTO CJI0S — IO (hopMyIie

2
g — Rl Sl +ag . (23)
1+R -2,
JUTS i-TO ¢i1ost — 1o (hopMyJie
2
i — I:Qi Si +Yi—1 . (24)
1+R Y,

3neck Rj — Tepmudeckne conpoTuBIeHMS OTAeNbHBIX cioeB OK, ompexnensemsie o hopmyie

(6), o, — To ke, uTo B hopmyie (4).

1.9. Tpumep 4. [Ipoeepka mennoycmolivueocmu ozpaxoaroujell
KOHCmMpyKyuu

3aganue: MpPOBEPHUTH TEIUIOYCTOWYMBOCTh HAPYXKHON CTEHBI XKHJIOIO 3JaHUS, PacIo-
noxeHHoro B T. Jnucta (Kanmeikus, ~46 °c.m.). CTeHa BBITONHEHA U3 IBYXCIOHHBIX CTCHO-
BBIX TaHeNed cleayronleil KOHCTPYKIMW: HeCcylnid (BHYTPEHHHIA) CIIOM — >Keae300eToH,
80 MM; yTerumMTeNh — KePaM3HTOOETOH HA KEPaM3MTOBOM IecKe MIOTHOCThIO 1200 kr/m®,
200 mMM; oT/IeOYHBIH (Hapy>KHBII) CJIOH — IITyKaTypKa EMEHTHas CBETI0-Toy0ast, 20 MM.

1. ITo tabmune «Temmeparypa HapyxHOTO Bo3nyxa» CHull [2] cpenHemecsyHas Tem-
neparypa utois t,=24,2 °C.

2. PexuM skcrmuryatanuu OK B xKUIIBIX 31aHUSIX HOpMaibHbIA. [1o npunoxkenuto 1 30Ha
BIAKHOCTH cyxas. Takum obpa3om, ycmosus skcruryararuu OK no Tabmume 7 — «A».

3. o npunoxeHuro 2 onpenessieM pacdeTHble KO3()(UIMEHTH TEIIONPOBOIHOCTH U
TEIUIOYCBOEHUS MaTepuaioB cioeB OK:
- Keae300€ToH - 2=1,92 B1/Mm-°C, 5,=17,98 BT/M2~°C;
- KEpaM3UTOOETOH Ha KEPAM3UTOBOM TeCcKe TIIOTHOCTHIO 1200 Kr/m° -

12=0,44 B1/M-°C, 5,=6,36 B1/M*°C;

- IEMEHTHO-IIECYaHbIN PaCTBOP - 13=0,76 B1/m-°C, $3=9,6 B1/m*-°C.

4. Beruucisiem termioByro unepuuto OK. ITo dopmyne (16) umeem:
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D=YR-5 =25 4+%.5 +%.5 - 908 1795, 02 535,002 g5_3g9.
AU A AT 192 0,44 0,76

BbIBO/: Tak KaK TEIUIOBAsi MHEPIMS HAPYXKHOW CTCHBI MEHbIIE 4, a CpeIHss TeMIepa-
Typa urois Beime 21 °C, npoBepKa TemI0yCTOHYMBOCTH TpedyeTcsl.

5. OmpenenseM HOPMATUBHYIO aMIUTUTYAY KoJieOaHUI TeMIepaTrypsl BHYTpEeHHEH IO-
BepxHoct OK. ITo dpopmyie (18) umeem

A"=25-01-(t,-21)=2,5-01-(24,2-21)=2,18°C .

6. OnpenernsieM pacdeTHYIO aMILUTUTYAY KoJeOaHUH TeMIepaTyphbl Hapy>KHOTO BO3IyXa.

6.1. Ilo mpunoxenuto 2 CHull [2] MakcuManbHas aMIUTUTYIa CYTOYHBIX KOJeOaHHH
TEMIIEPATypbl HAPYXKHOTO BO31yXa B utone A =232°C.

6.2. Ilo Tabmuue 13 xoadduIMEeHT MOTNIONIEHHS COTHEYHOW pajHallid MaTepuaioM
HapyxHOU noBepxHOcTH OK - p=0,3.

6.3. Ilo mpunoxenuto 5 CHull [2] makcuManbHOe 3HaUCHHE CYMMAapHON COJHEYHOMN
paguanyy, TIIOCTYyIAlomlee Ha BEPTHKAIbHYIO ITOBEPXHOCTh 3allafHON  OpHEHTALUH
I max=578+174=752 Br/M?, cpenuee 3navyenue =182 Br/M.

6.4. Ilo npunoxenuto 4 CHull [2] MuHMManbHasg U3 CpeOHHUX CKOPOCTEM BeTpa IO
pymOam 3a HI0JIb, TOBTOPSIEMOCTh KOTOPBIX COCTaBIsieT He MeHee 16 % V=55 m/c.

6.5. Tlo dopmyne (22) xko3pduueHT TemmooTnadn Hapy)Ho# noBepxHOocTH OK mms
JIETHUX YCIIOBUM

o, =116-(5+10-+/v) =116-(5+10-,/55) =33 Bm/ 1> -°C .
6.6. PacueTHast aMIumTyia KoJeOaHUIA TeMIepaTyphbl HApYKHOTO Bo3yxa 1o (opmyre (20)

, ol =) 0,3-(752-182)
05 A ol 2orlfoe=292)
A =05 A T

=05-232+ =16,8°C.

i
7. OnpenessieM BEJIMYHHY 3aTyXaHUS PACUCTHON aMIUTATY/ bl KOJICOAHUIT TeMIepaTyphl
Hapy»KHOTO BO3JyXa.
7.1. o ¢popmyne (15) onpenenseM TETIIOBYIO HHEPITHIO Kaxkaoro ciost OK.

st mepBoro cinost (cunTast ot BHyTpeHHel noBepxHocTH OK) nmeem
0,08
D,=R,-s,=—--17,98=0,749;
192

JUTSL BTOPOTO CIIOST

D,=R,s =0;24-6,36=2,89;

2 2
1
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JUI TPETBETO CIOs
D,=R,:s, =%-9,6=0,253.
0,76
7.2. OnpenensieM K03 QUIUCSHTH TEIUIOYCBOCHUS HAPYKHOI MOBEPXHOCTH OTJEIBHBIX
cioeB. Tak Kak TEIUIOBasi MHEPIHA IIEPBOTO U TPETHETro CIOEB MEHBINE |, IPOBOIUM pacuer,
HayMHAas C mepBoro cios, mo ¢opmynam (23), (24). IIpu 3ToM KOIPPHUIUEHT TEIIIO0TAAYN

BHyTpeHHei nosepxuocti OK o Tabmuiue 4 a,=8,7 Br/m-°C.

R iy 1on L0887
s, 19 163 Bm/a*-°C;

1
LR @, 1,008 o

192
2 02 63674163
_ RS+, 044 =412 Bl -°C;
2 ¥ b
1+R,-Y, 1+£.1e,3
0,44
0,02 10,67 +412

Y = R,-s;+Y, 0,76
POL+RY, 1,002 412
0,76

[l BTOpOTO €105, TETIOBAasi MHEPIHs KOToporo Oojpiie 1, mpuHuMaeM Ko3hQHUIIHEHT

=59 Bm/m*-°C.

TEIJIOYCBOCHHS Hapy)KHOW MOBEPXHOCTH PAaBHBIM PACUETHOMY KOI((HUIMEHTY TEIUIoyCBOe-
HHS MaTepuaia 3TOTO CIIOS:
Y= 5,6,36 Br/m*°C.

7.3. TTo popmyne (21) onpenenseM BEIUYUHY 3aTyXaHHUs PACUSTHON aMIUIATYIBI KOJIe-
GaHuit TeMIepaTyphl HAPYKHOTO BO3TyXa
e% (54 a,) (5, +Y1) (5, +Y,) (e, +Ys) _

(5, +Y,)-(5,+Y,)- (5, +Y,) -,
% (17,98+8,7)-(6,36+16,3)- (9,6 +6,36) - (33+5,9)
. (17,98+16,3)- (6,36 +6,36) - (9,6 +5,9)- 33

8. OmpezensieM aMIUIMTYAy KojieOaHWH TemIiepaTypsl BHyTpeHHel nmosepxHocTH OK.

v=09-

=237.

=09-e

ITo dhopmyne (19) umeem
pac
A - A _168
’ v 237
9. BBIBO: TaK KaK pacyeTHasi aMILIUTY/a KoJieOaHHil TeMIiepaTypbl BHYTPEHHEI OBEPXHOCTH
OK wmenbiue Hopmarusroi (A, = 0,709 < A =2,18 °C'), renmoycroitunsocts OK obecrieuera.

=0,709°C..
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MpunoxeHue 2. TennoTexHNYeCKUEe NoKasaTenn CTPOUTENbHbIX
MaTepuarioB U KOHCTPYKLIMN

Mo Pacyernbie ko3 puumenTs! (NpH
ycaoBusix ykemayatauun OK)
HOCTH B
cyxoM TEIIONPOBO/I- TEILI0yCBOCH
Matepuan (mpu nepuoae
cocTos- HOCTHO 24 )
Hm/l 73?' A, Br/m-°C S, Br/m-°C
KoM A | B A | B
|. BeTOHBI H PacTBOPbI
A. Bemonvt Ha npupoOHbIX NAOMHBIX 3ANOIHUMENAX
1. XKeune3o6eTon [ 2500 [ 192 | 2,04 [ 1798 | 16,95
2. beToH Ha TpaBuM U 1eOHE U3 NPUPOIHOTO KAMHS | 2400 [ 174 | 1,86 [ 16,77 | 17,88
B. Bemomnbl na npupoOnblx ROPUCMbIX 3aNOIHUMENAX
1800 0,87 0,99 11,38 12,79
3. TygoGeton 1600 0,70 0,81 9,62 10,91
1400 0,52 0,58 7,76 8,63
1200 0,41 0,47 6,38 7,20
1600 0,62 0,68 8,54 9,30
1400 0,49 0,54 7,10 7,76
4. Tlem306eToH 1200 0,40 0,43 5,94 6,41
1000 0,30 0,34 4,69 5,20
800 0,22 0,26 3,60 4,07
1600 0,64 0,70 9,20 10,14
1400 0,52 0,58 7,76 8,63
5. betoH Ha BYJKaHHYECKOM IIUIAKE 1200 0,41 0,47 6,38 7,20
1000 0,29 0,35 4,90 5,67
800 0,23 0,29 3,90 4,61
B. Bemonbl Ha uCKyccmseeHHbIX NOPUCHIBIX 3ANOTHUMENSAX
1800 0,80 0,92 10,50 12,33
1600 0,67 0,79 9,06 10,77
1400 0,56 0,65 7,75 9,14
6. KepamM3nToGeToH Ha KEpaM3UTOBOM IECKE U KEPAM3HTONEHOOETOH 1200 0,44 0,52 6,36 7.57
1000 0,33 0,41 5,03 6,13
800 0,24 0,31 3,83 4,77
600 0,20 0,26 3,03 3,78
500 0,17 0,23 2,55 3,25
1200 0,52 0,58 6,77 7,72
7. KepamM3uToOETOH Ha KBapLIEBOM IECKE C MOPH3ALMeH 1000 0,41 0,47 5,49 6,35
800 0,29 0,35 4,13 4,90
8. KepaM3uToGETOH Ha EPIUTOBOM MECKE 1000 0,35 0,41 5,57 6,43
800 0,29 0,35 4,54 5,32
1400 0,56 0,64 7,59 8,60
9. lllynrusuroberon 1200 0,44 0,50 6,23 7,04
1000 0,33 0,38 4,92 5,60
1200 0,44 0,50 6,96 8,01
10. TepuroBeron 1000 0,33 0,38 5,50 6,38
800 0,27 0,33 4,45 5,32
600 0,19 0,23 3,24 3,84
1800 0,63 0,76 9,32 10,83
1600 0,52 0,63 7,98 9,29
11. lllnakonemM306eTOH (TEpMO3UTOOETOH) 1400 0,44 0,52 6,87 7,90
1200 0,37 0,44 5,83 6,73
1000 0,31 0,37 4,87 5,63
1600 0,63 0,70 9,29 10,31
1400 0,52 0,58 7,90 8,78
12. [InakoneM30meH0- ¥ MUIaKOIEM30ra300eToH 1200 0,41 0,47 6,49 7,31
1000 0,35 0,41 5,48 6,24
800 0,29 0,35 4,46 5,15
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Pacyernbie ko3 puumenTs! (MpH

ILxor- ycaoBusix dkemayatauun OK)
HOCTH B
cyxoM TEIIONPOBO/I- TEILI0yCBOCH N
Matepuan (mpu nepuoae
cocTos- HOCTH 24 )
HUH Yo, A, Br/m-°C S. B/m.°C
kr/m® o
A b A b
1800 0,70 0,81 9,82 11,18
13. BeTOH Ha JOMEHHBIX TPAaHYIMPOBAHHBIX IITaKax 1600 0,58 0,64 8,43 9,37
1400 0,52 0,58 7,46 8,34
1200 0,47 0,52 6,57 7,31
1800 0,85 0,93 10,82 11,98
1600 0,72 0,78 9,39 10,34
14. Arnonoputo6eToH u GETOHBI Ha TOIUTMBHBIX (KOTEJIBHBIX) HITAKaX 1400 0,59 0,65 7,92 8,83
1200 0,48 0,54 6,64 7,45
1000 0,38 0,44 5,39 6,14
1400 0,52 0,58 7,46 8,34
15. BeroH Ha 30JIbHOM IrPaBHU 1200 0,41 0,47 6,14 6,95
1000 0,30 0,35 4,79 5,48
800 0,23 0,26 3,97 4,58
16. BepMuKyIUTOOETOH 600 0,16 0.17 2,87 321
400 0,11 0,13 1,94 2,29
300 0,09 0,11 1,52 1,83
I. Bemonul siueucmole
1000 0,41 0,47 6,13 7,09
800 0,33 0,37 4,92 5,63
17. T'a30- 1 NEHOOETOH, ra30- M NEHOCUINKAT 600 0,22 0,26 3,36 391
400 0,14 0,15 2,19 2,42
300 0,11 0,13 1,68 1,95
1200 0,52 0,58 8,17 9,46
18. T'a30- u nMeH030100€TOH 1000 0,44 0,50 6,86 8,01
800 0,35 0,41 5,48 6,49
A Lemenmuvie, u36ecmrogvle U 2uncosble pacmeopsl
19. IlemeHTHO-NIECUaHBIN 1800 0,76 0,93 9,60 11,09
20. CrioxHbli (IIECOK, H3BECTh, LIEMEHT) 1700 0,70 0,87 8,95 10,42
21. U3BecTKOBO-TIECUaHBII 1600 0,70 0,81 8,69 9,76
22. IleMeHTHO-IILIAKOBbIH 1400 0,52 0,64 7,00 811
1200 0,47 0,58 6,16 7,15
23. 1leMeHTHO-NIePINTOBbIN 1000 0,26 0,30 4,64 542
800 0,21 0,26 3,73 4,51
24. TunconepianToBblit 600 0,19 0,23 3,24 3,84
25. TIopu30BaHHbIii MHIICONEPINTOBBIN 500 0,15 0,19 2,44 2,95
400 0,13 0,15 2,03 2,35
1200 0,41 0,47 6,01 6,70
26. ThauTet w3 rumca 1000 | 029 | 035 | 462 | 528
27. JIncThl rHIICOBBIC OOLIMBOYHBIC (CyXasi ITYKAaTypKa) 800 0,19 0,21 3,34 3,66
|1. Kupnuanasi KJaaKa u 06JMI0BKa NPUPOIHBIM KaMHEM
A. Kupnuunas knaoka u3 cniowno20 Kupnuia
28. I'munsinoro o6sikHOBeHHOTro ('OCT 530-80) Ha LEMEHTHO-TIECYaHOM 1800 0,70 0,81 9,20 1012
pacrBope
29. T'7iMHAHOTrO OOBIKHOBEHHOTO HA IEMEHTHO-IIIIAKOBOM PacTBOpe 1700 0,64 0,76 8,64 9,70
30. I'iHsiHOrO OOBIKHOBEHHOTO HA IEMEHTHO-TIEPIIMTOBOM PAacTBOpE 1600 0,58 0,70 8,08 9,23
31. CwmkatHoro (TOCT 379-79) Ha 1ieMEHTHO-IIECYaHOM PacTBOPe 1800 0,76 0,87 9,77 10,90
1200 0,47 0,52 6,26 6,49
32. Tpenensroro ('OCT 648-73) Ha eMEHTHO-TIECYaHOM PacTBOpe 1000 0,41 0.47 5.35 5.96
33. [lInakoBOro Ha IIEMEHTHO-IIECYaHOM PacTBOPE 1500 0,64 0,70 8,12 8,76
b. Kupnuunas knaoka uz KUpnuia Kepamuiecko2o u CUIUKAmMHO20 NYCMOMHO20
34. KepaMHuecKoro IyCTOTHOTO IIIOTHOCTBI0 1400 kr/aM° (6pyTTo) Ha 1e- 1600 0,58 0,64 701 8.48
MEHTHO-IIECYaHOM PacTBOpe
35. KepaMHuecKoro IyCTOTHOTO IIOTHOCTBI0 1300 Kkr/aM° (6pyTTo) Ha Le- 1400 0,52 0,58 7.01 756
MEHTHO-IIECYaHOM PacTBOpe
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Pacyernbie ko3 puumenTs! (MpH

ILxor- ycaoBusix dkemayatauun OK)
HOCTH B
cyxoM TEIIONPOBO/I- TEILI0yCBOCH N
Matepuan (mpu nepuoae
cocTos- HOCTHO 24 )
Hl:lrlr/l“;ys?, A, Br/m-°C S, Br/m-°C
A b A b
36. KepaMuueckoro IycTOTHOro IIOTHOCTHI0 1000 Kkr/M° (6pyTTo) Ha Ie- 1200 0,47 052 6,16 6,62
MEHTHO-TIECYaHOM PacTBOpE
37. C;J'i)l/]l)l;aTHOFO OJIMHHA/ILIATUITYCTOTHOT'O HA IIEMEHTHO-TIECYaHOM pac- 1500 0,70 0,81 8,50 0,63
38. CHJIMKATHOTO YeTHIPHA/LATUITYCTOTHOI'O HA LIEMEHTHO-TIECYaHOM 1400 0,64 0,76 703 9,01
pacTBope
B. Obnuyosra npupoousim Kammem
39. I'panur, rueiic u 6asaabT 2800 3,49 3,49 25,04 25,04
40. Mpamop 2800 2,91 2,91 22,86 22,86
2000 1,16 1,28 12,77 13,70
41, MspecTrsx 1800 0,93 1,05 10,85 11,77
1600 0,73 0,81 9,06 9,75
1400 0,56 0,58 7,42 7,72
2000 0,93 1,05 11,68 12,92
1800 0,70 0,81 9,61 10,76
1600 0,52 0,64 7,81 9,02
42.Tyd 1400 0,43 0,52 6,64 7,60
1200 0,35 0,41 5,55 6,25
1000 0,24 0,29 4,20 4,80
111. lepeBo, 3/1e/1Hsi U3 HEr0 M APYTUX NPHPOIHBIX OPraHHYECKHX MATEPHAJIOB
43. CocHa u eip nonepek BosiokoH (TOCT 8486-66**, TOCT 9463-72*) 500 0,14 0,18 3,87 4,54
44. CocHa U ellb BI0JIb BOJIOKOH 500 0,29 0,35 5,56 6,33
45. Iy6 nonepex BosokoH (TOCT 9462-71%*, TOCT 2695-83) 700 0,18 0,23 5,00 5,86
46. J1y6 B1OJIb BOJIOKOH 700 0,35 0,41 6,90 7,83
47. @anepa kneennas (TOCT 3916-69) 600 0,15 0,18 4,22 4,73
48. KaproH 001M1I0BOYHBII 1000 0,21 0,23 6,20 6,75
49. Kaprou crpoutenbHblii MHorocsoinblii (TOCT 4408-75%) 650 0,15 0,18 4,26 4,89
1000 0,23 0,29 6,75 7,70
800 0,19 0,23 5,49 6,13
50. ITnurst upesecnoionoxnncnle u /I[pe*BeCHOCpr)Ke'-IHbIe 600 0.13 0.16 3.03 4.43
(TOCT 4598-74*, TOCT 10632-77*) 200 011 013 295 326
200 0,07 0,08 1,67 1,81
800 0,24 0,30 6,17 7,16
51. Inurer pudponurossie (TOCT 8928-81) u apbonut (TOCT 19222- 600 0,18 0,23 4,63 5,43
84) Ha nopTIIaH/LIeMEHTe 400 0,13 0,16 3,21 3,70
300 0,11 0,14 2,56 2,99
52. IIIUTHI KAMBIIIUTOBBIE 300 0.09 0,14 2,31 2,99
200 0,07 0,09 1,67 1,96
300 0,07 0,08 2,12 2,34
53. [Lnutsl Topdsusie Teruonsomsiunonnsie (COCT 4861-74) 200 0.06 0.064 1.60 171
54. Hakust 150 0,06 0,07 1,30 1,47
1V. Tenyion30/1siMOHHBIE MAaTEPHAIBI
A. Munepanosammvie u cmexi08010KHUCTbIE
55. Matbl MunepanoBatubie npomusabie (TOCT 21880-76) u Ha cunTe- 125 0.064 0.07 0.73 0.82
tryeckoM cesisyromem (TOCT 9573-82) 75 0,06 0,064 055 0,61
50 0,052 0,06 0,42 0,48
350 0,09 0,11 1,46 1,72
56. [LuThI MSITKUE, MOJTYKECTKUE U KECTKHE MUHEPAIOBATHBIE HA CHHTE- 300 0,087 0,09 1,32 1,44
THYecKoM 1 6uTymMHOM cBssyroumx (OCT 9573-82, TOCT 10140- 200 0,076 0,08 1,01 1,11
80, TOCT 12394-66) 100 0,06 0,07 0,64 0,73
50 0,052 0,06 0,42 0,48
57. TInutel MUHEPAJIOBATHBIC MOBBIIICHHON KECTKOCTH Ha opraHodoc-
(haTtHOM CBﬂEyIOLLIEM (TY 21-PCOCP-3-72-76) i b 200 0.07 0.076 0,94 1,01
58. IIIUTHI MOMY)KECTKHE MUHEPAIOBATHBIC HA KPAXMaJIbHOM CBS3YIOIIEM 200 0,076 0,08 1,01 1,11
(TY 400-1-61-74 Mocropucnonkoma) 125 0,06 0,064 0,70 0,78
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o Pacyernbie ko3 puumenTs! (MpH
a0t ycaoBusix dkemayatauun OK)
Hco C;I’MB TEIIONPOBO/I- TEILI0yCBOCH N
Matepuan Y POBOX (mpu nepuoae
cocTos- HOCTH 24 )
.9,
Hl:lrlr/l“;ys?, A, Br/m-°C S, Br/m-°C
A b A b
59. IInuThl U3 CTEKJISIHHOTO LITAIIEIBHOIO BOJIOKHA Ha CHHTETHYECKOM
cesisyromem (TOCT 10499078) 50 0.06 0,064 0,44 0.50
60. MaTbl 1 110JI0ChI M3 CTEKIISIHHOrO BOJIOKHA IpoukBHbie (TY 21-23-72-75) 150 0,064 0,07 0,80 0,90
b. Honumepnvie
61. Henonomucrupon (TY 6-05-11-78-78) igg g’gii Oodgg g'gg g’gg
62. Ienononucrupon (FOCT 15588-70%) 40 0,041 0,05 0,41 0,49
63. IMenomact [TXB-1 (TY 6-05-1179-75) u I1B-1 (TY 6-05-1158-78) <i§g ggg gggg ggg ggg
80 0,05 0,05 0,67 0,70
64. Ienononuyperau (TY B-56-70, TY 67-98-75, TY 67-87-75) 60 0,041 0,041 0,53 0,55
40 0,04 0,04 0,40 0,42
100 0,052 0,076 0,85 1,18
65. Ilnutel U3 pe3oibHO-GeHOI(POPMABAETHIHOTO IIEHOIIACTA 75 0,05 0,07 0,72 0,98
(T'OCT 20916-75) 50 0,05 0,064 0,59 0,77
40 0,041 0,06 0,48 0,66
66. Iepiuroruiacroberon (TY 480-1-145-74) igg ggii ggg ggg égé
67. Iepimrodocdonenessie uznenus (COCT 21500-76) ggg 883 gé; iig i?é
B. 3aceinku
800 0,21 0,23 3,36 3,60
600 0,17 0,20 2,62 2,91
68.I'pasuii kepamsuroseiii (TOCT 9759-83) 400 0,13 0,14 1,87 1,99
300 0,12 0,13 1,56 1,66
200 0,11 0,12 1,22 1,30
800 0,20 0,23 3,28 3,68
69. I'pasuii uryrrusurossiii (TOCT 19345-83) 600 0,16 0,20 2,54 2,97
400 0,13 0,14 1,87 2,03
70. lle6ens u3 nomennoro muaka (FOCT 5578-76), 1U1akoBOM meM3bI 288 g’ié 8’3? g'?g g’gg
(TOCT 9780-75) u armonopura (TOCT 11991-83) 200 0.14 0.16 194 212
600 0,111 0,12 2,07 2,20
71. Lle6ens u necok u3 nepaura serydennoro (TOCT 10832-83) 400 0,087 0,09 1,50 1,56
200 0,076 0,08 0,99 1,04
72. Bepmukyiut Benyuernsiii (TOCT 12865-67) igg 00632 g’éé é’gg ésg
73. Iecok st crpoutensHbix pador (TOCT 8736-77*) 1600 0,47 0,58 6,95 7,91
I, ITenocmexio uau 2a30cmexio
400 0,12 0,14 1,76 1,94
74. Tenocreksio unu razocrexio (TY 21-BCCP-86-73) 300 0,11 0,12 1,46 1,56
200 0,08 0,09 1,01 1,10

V. MaTep“aJ’llﬂ KpPOBeJbHBIC, THAPOH30JIAIHOHHbIC, OﬁﬂﬂuoBO‘lele H PYJOHHBbIC MOKPLITHS ISl T10JIOB

A. Acbecmoyemenmuvle

75. Jluctel acecrouementnsie miockue ((OCT 18124-75%) | 1283 { g’g; { g’ii { ;'ii I g’;g
b. bumymnvie
76. Butymbl HebTsHBIE cTpOUTENbHBIE U KpoBebHbie (TOCT 6617-76, 1288 g’;; g’g; g'gg g’gg
74 , . ) ,
T'OCT 9548-747) 1000 0,17 0,17 4,56 4,56
77. Acpansroberon (TOCT 9128-84) 2100 1,05 1,05 16,43 16,43
78. U3aenust U3 BCIy4YCHHOTO TIEPIINTA Ha GUTYMHOM CBSI3YIOIIEM 400 0,12 0,13 2,45 2,59
(T'OCT 16136-80) 300 0,09 0,099 1,84 1,95
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Pacyernbie ko3 puumenTs! (MpH

ILxor- yeaoBusax dkcmiayaranuu OK)
HOCTb B
cyxoM TEIIONPOBO/I- TEILI0yCBOCH N
Matepuan (mpu nepuoae
cocTos- HOCTHO 24 )
Hl:lrlr/l“;ysg, A, Br/m-°C S, Br/m-°C
A b A b
79. Py6epoun ('OCT 10923-82), nepramun (IOCT 2697-83), Toub
(rocyT 1%999_76*) P ( 600 0,17 0,17 3,53 3,53
B. Jlunoneymoi
N N 1800 0,38 0,38 8,56 8,56
80. JInHONIEYM TIONMBUHIIXIOPUAHBII MHOTOCHO#HBIH (TOCT 14632-79) 1600 0.33 0.33 752 752
81. JIuHOIEYM MONTMBUHWIXJIOPH/IHBIN Ha TKAHEBOH TIOI0CHOBE iggg g’gg 8’33 s'(z)é g’gé
(FoCT 7251-77) 1400 0,23 0,23 5,87 5,87
VI. MeTajlibl 1 CTEKJ10
82. Craub crepxuesast apmatypaast (TOCT 10884-81) 7850 58 58 126,5 126,5
83. Yyryn 7200 50 50 112,5 112,5
84. Amomunnii (TOCT 22233-83) 2600 221 221 187,6 187,6
85. Menns (I'OCT 859-78*) 8500 407 407 326 326
86. Crexiio okonnoe ('OCT 111-78) 2500 0,76 0,76 10,79 10,79
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