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dusnyeckne BenuUMHLI M onpeaeneHus

Thermal insulation — Physical quantities and definitions

Nara BBegenua — 2015—07—01

1 O6nacTb NnpUMeHeHusn

HacroAawwmi ctaHgapTt onpegendet (pusnyeckue BESNTIMYUHBI, UCMOSMb3yeMble NMPU ONUCaHUK TENNOU3o-
nAauMn 34aHuin, U COAEPKUT COOTBETCTBYIOLLME CUMBOMbLI U €4uHUUbI namepeHus. TOoCKOnNbKy cTaHaapT
npegHasHayeH Ans MCNONb30BaHWA B CTPOUTENLCTBE, onpeaeneHus (hpuanyecknx BENUYUH AalOTCA NpuMe-
HUTESNbHO K CTPOUTESBbHbIM Marepuanam 1 orpaxxgatoLmm KOHCTPYKUMAM 30aHUN.

2 HopmaTuBHbI€ CCbISIKN

B HacTosLEeM cTaHAapTe MCNOMb30BaHbl HOPMATUBHbBIE CChINKW HA cneaylowme CTaHaapThbl:
FOCT P NCO 16818-2011 lNpoekTupoBaHne okpyxawowen cpeabl 3aaHus. IPGPEKTUBHOCTb UCNOSb-
30BaHMA SHEPrMn. TepmuHonorus

MpuMedaHune — [py NONL3OBAHAN HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBepwUTL AeicTBUE CCbi-
NOYHLIX CTaHAAPTOB B WH(OPMALMOHHOM CUCTeMe OBLLEro nonb3oBaHUA — Ha oduumansHOM caiite defepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio ¥ METPOOrUM B CETU MHTEPHET MU MO eXerogHoMy UHOpPMaLMOHHOMY
ykasaTento «HaluoHanbHble cTaHAapTbI», KOTOPLIA onyGrMKoBaH NO COCTOSIHUIO Ha 1 HBaps TekyLUero roaa, W no Bbli-
nyckam exeMecsi4HOro WHOPMaLMOHHOTO yKkasaTensi «HauuoHanbHble cTaHgapThl» 3a Tekywmi rog Ecnn 3ameHeH
CCBINOYHbIA CTaHAapT, Ha KoTopbli AaHa HejaTupoBaHHas CCbifika, TO PEKOMEHAYETCS MCMOSb30BaTh AEUCTBYIOLLYIO
BEPCHI0 3TOro CTaHAapTa C Y4eTOM BCEX BHECEHHbLIX B aHHY0 BEPCUI0 U3MEHEHUA. EcNK 3aMeHeH CCLINOYHbIA CTaH-
AapT, Ha KoTopblii AaHa AaTupoBaHHas ccbiflka, TO PeKOMEHAYETCA UCMONb30BaTk BEPCUIO 3TOMO cTaHAapTa C ykasaH-
HbIM BbilUe rOAOM YTBEPXAEHUA (MPUHSTUS). Ecnn nocrie yTBepXAEHWUS HACTOALEro CTaHaapTa B CChINIOYHbINA CTaH-
AapT, Ha KOTopblii AaHa JaTUpoBaHHas CCbifika, BHECEHO W3MEHEHUe, 3aTparvBatoliee MNonoXeHWe, Ha KOTOpoe faHa
CCbIKa, TO 3TO MONOXEHUE PEKOMEHAYETCS NMpUMeHsTL 6e3 yueTa AaHHOrO U3MeHeHUS. ECnn ccbinoyHblil cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NOMoXeHWe, B KOTOPOM [laHa CChifika Ha Hero, pekoMeHAYeTCA NPUMEHSITL B YacTu, He 3aTpa-
ruBatoLLieli aTy CoblIky.

WU3nanue ocpuumanbHoe
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3 dusnuyeckue BernMUMHbI U onpeaeneHus

Ha ypbe:
G =-\grad t
MpuMevyaHuns

1 TennonpoBOAHOCTb YMCIIEHHO paBHa TenrmoBOMY MOTOKY, MpOXoAs-
LLieMy CKBO3b €4UHULY MOBEPXHOCTU, NEPNEHAMUKYNISPHON HamnpaBrieHuto Ter-
NOBOro NOTOKa, NPU rPafueHTe TeMnepaTypel, paBHOM euHULIE TEMNepaTypbl
Ha efWHULY OTMHBI.

2 3HaK «MUHYC» B ypaBHeHUM Dypbe MoKasbiBaeT, YTO BO3pacTaHue
TeMmnepaTypbl MPOUCXOAUT B CTOPOHY, MPOTUBOMOSOXKHYIO TEMSIOBOMY MOTOKY.

3 KoadhbuumueHT TennonpoBogHOCTU MaTepvana 3aBUCUT OT psaa
napameTpoB, CPeau KOTOPbLIX XMMUYECKUA COCTaB MaTepuana, ero CTpyk-
Typa, NNOTHOCTL, BNaXHOCTL, TeMnepaTypa U Ap.

4 Tak kak nogasnstoljee GONbLUMHCTBO CTPOUTENBHBIX MaTepuanoB
ABMAIOTCH NOPUCTBIMU, COCTOALLUMMMW M3 CKeneTa W Nop, B KOTOPLIX coAep-
XKUTCS BO3AYX, @ TEMMONPOBOAHOCTL BO3fyXa 3HAUMTENbLHO MEHbLUe Tern-
NonpoBOAHOCTU CKeneTa MaTepwana, TO TEnnonpoBOAHOCTb MaTepuana
paBHa HEKOTOPON «cpefHei» BenuynmHe mexay TemnnonpoBOAHOCTLIO CKe-
neta u Bosgyxa.

dusnMeckve BENUUMHBI W onpeaereHus BenuuuHa Eavhnua
3.1. TennoTta, TennOBOK NOTOK
3.11 Tennota; KONUYECTBO TENNOThI Qs Ox
31.2 TennoBoil NOTOK — KOMWYeCTBO TEMSIOThI, NpoXoAsLlel B efUHULY Bpe- Q BT
MEHU B HanpasfeHWn NPOTUBOMNOMOXHOM rpagueHTy TeMnepaTtyphbl:
d
Q-2
dz
3.1.3 MNoTHOCTL TENNOBOro NOTOKa — OTHOLLUEHWE TEeMNOBOro NoToKa K nro- q B1/M*
Wagu nornepeyHoro ce4eHus noToka, T.e. NOTOK, NPUXOAALUMIACA Ha eiUHK-
Ly nnowjagu ceveHus, neprneHAnKynspHOro K HanpaseHuto NoToka:
g= aQ
dA
MpumevyaHune — B psage cnydyaeB HeobXOAMMO YTOUHATb
«MIIOTHOCTb» YKa3aHWeM, Ha ee OTHOLLEeHUe K MOBEPXHOCTM: «MOBEPXHOCT-
Has NIOTHOCTbLY BO M3bexaHne nyTaHuUbl C «TMHEHOW MIIOTHOCTLION.(2.4)
3.1.4 IvHeiiHas NNOTHOCTb TENNOBOrO NOTOKA — OTHOLLEHWE NIUHEAHOrO Te- g1 B1/m
MrOBOro NOTOKa K ero ArNuHe, T.€. TEN0BOW NOTOK, MPUXOASALLUACA Ha
€A WHALY ANWHEI B4OMb NOTOKA:
dq
qr=—
adl
3.2 Tennodusnyeckue xapaKkTepucTUKM Matepuana
3.21 TennonpoBoAHOCTb — KO3 PULMEHT NPONopLMOHANLHOCTU B Andde- A BT/(M-K)
peHLManbHOM YpaBHeHUN CTaLMOHapHOro TemnepaTypHOro Mnofs — 3aKo- BT/(M-°C)
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5 B ¢BA3K C NOPUCTOCTLIO TENMONEPEHOC B CTPOUTENbHBIX MaTepua-
nax MOXeT OCYLeCTBMATLCA TPeMs MyTAMU: KOHAYKUUEen — Tennonposoa-
HOCTbIO (T.€. HENOCPeACTBEHHO MO CKeneTy), KOHBEKUUEeNn U U3nydeHuem

(BHYTpPM nop).

6 lNyTeM KOHAYKLMM OCYLLECTBNSAETCA Tennonepejaya B ckenete
CTpouTerbHbLIX MaTepuanoB. [1pu 9ToM codeTalTca ABa BuAa TENNONpo-
BOJHOCTH, OOYCMOBMEHHbIE pa3fnuiMeM KOHAYKTUBHOW Tennonepeaauqu:
TennonpoBOAHOCTb, BbI3BaHHAs YNpYrMMu TennosbIMU kKonebaHnamu rpynn
aToMOB B CTPYKTYpPHOI pelueTke maTepuarna, W TennonpoBOAHOCTb, 06y-
cnosneHHasa Auddy3neid areKTpoHOB BHYTPU MaTepuana, T.e. 3MeKTpo-
npoBoAHOCTEI0 MaTepuana. ObLasi TennonpoBOAHOCTL ckeneTa MaTepua-
Nna paBHa CymMMe 3TUX [BYX COCTaBrisitolux. BTopow BUA KOHAYKTUBHOW
TennonpoBOAHOCTU ANS HEMeTarIMyeckux CTPOUTENbHBIX MaTepuanos
uMeeT HeborbLUOe 3HaYeHne, MOCKONbKY UX 3NeKTPONpPOBOAHOCTL Mana.

7 YeM Taxenee aToMbl UMK aTOMHble rpynnbl, obpasylowme Kpu-
cTannel Matepuana u Yem cnabee oHM Mexgy coboto cBA3aHbl, TEM MeHb-
LLe TennonpoBoAHOCTb MaTepuana.

8 C yMeHbllieHneM NoTHOCTU MaTepuana ero TennonNpoBOAHOCTb A
YMeHbLLIAeTCA, TaK Kak CHUXaeTcs BNUsIHUEe KOHAYKTUBHOW COCTaBNALLEN
TennonpoBoHOCTU CKeneTa MaTepuana, Ho, Of4HaKo Npu 3TOM Bo3pacTaeT
BIUAiHNE PafiMaLMOHHON COoCTaBNALWEN. [03TOMY, YMEHbLIEHNe MNOTHO-
CTI HUXKE HEKOTOPOro 3Ha4YeHUs1 NPUBOAUT K POCTY TENNONPOBOAHOCTU. To
€CTb CYLIEeCTBYEeT HEKOTOpOe 3HaYeHWe NAOTHOCTWU, NPU KOTOPOM Tenno-
NpOBOAHOCTL UMEET MUHUMASIbHOE 3HaYEeHUe.

9 TennonpoBoAHOCTb MaTepuana yBenW4MBaeTc C NOBbILEHWEM
TeMneparypbl, MPU KOTOPON NPOUCXOAUT Nepefada TennoTel. YBenudenme
TENIoNpoBOAHOCT MaTepuarioB o6bsiCHAETCS BO3pacTaHWEM KMHETUYe-
CKOWi 3Heprun Momnekyn ckeneTa BellecTBa. YBenuuMBaeTcsl Takke U Ten-
NonpoBOAHOCTL BO3AYXa B nopax Matepuara, U UHTEHCUBHOCTb Nepeaayn
B HWUX TENnoThl U3fy4eHeM. B cTponTenbHON NpakTuke 3aBUCMMOCTb Ten-
NonpoBOAHOCTU OT TeMMepaTypbl HOMLLUIOrO 3HaYeHWA He uMmeeT. [Ans ne-
pecyeTa 3Ha4eHWN TenmonpoBOAHOCTU MaTepuanos, MOMYyYEHHBIX MpU
TemnepaType fo 100 °C, Ha sHaueHuss ux npu 0°C CRyXuT amMnpuyeckas
¢opmyna O.E.Bnacosa:

A= M(1+B71),
rae Ao — TeNnonpoBogHOCTL MaTepuana npu 0 °C;
At— TennonpoBoAHOCTL MaTepuana npu t °C;

B — TeMnepaTypHbI KO3PPULMEHT MUBMEHEHUS TENNOMNPOBOAHOCTH,
1/°C, pns pasnuuHLIX MaTepuanos, pasHelil okono 0,0025 1/°C;

t — TemnepaTypa maTepuana, Npu KOTOPOii ero KosgdULMEHT Ten-
NONPOBOAHOCTH PaBEH At

10 TennonpoBOAHOCTL YBENUUYMBAETCSA C MOBLILIEHUEM BRIAXHOCTU Ma-
Tepuwana us-3a TOro, YTo Boja, HaxoAsLasica B ropax Matepuana, umeeT
KOS DULMEHT TEMNSONPOBOLHOCTU NpUMEpPHO B 22 pasa Gonblle, YeM Y
Bo3ayxa. Bonbllas MHTEHCMBHOCTb BO3pacTaHus koadduuueHTa Tenno-
NPOBOAHOCTW MaTepuana npu manoi BMaXHOCTU MPOUCXOLWUT U3-3a TOro,
YTO NpW YBR@XHEHWU MaTepuana cHadvana 3anofHATCS BOAON Menkue
nopbl U KanunnsApbl, BUSHUE KOTOPLIX Ha TENMONPOBOAHOCTL Matepuana
Oonblue, YeM BNUsiHWE KpynHbIX nop. Elle Gonee pesko Bo3pacTaeT Ko-
a3 dPMLMEHT TennonpoBOAHOCTH, €CNW BaxHblii Matepuan rnpoMepsaeT,
TaK Kak nej umeeT TennonpoBoAHocTb B 80 pa3s Gonblle YeM y BO3AyXa.
YcTaHoBUTL 06Uyl MaTeMaTU4Yeckylo 3aBUCMMOCTb TEMSONPOBOAHOCTH
MaTepuana OT ero BRaXHoOCTW ANs BCeX CTPOWUTENbHLIX MaTepuanoB He-
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BO3MOXHO, TaK KaK Ha Hee GonbLUoe BrMsHAE OKasbliBaeT qaopma n pacno-
noXxeHne nop. YBnaxHeHue CTPOUTENBHBIX KOHCprKLlI/IVI npMBoAUT K CHU-
XeHU nx TennosaluTHbIX KaydecTB, NpuBoAA K yBeJIMYeHUo KOSd)d)MLWI-
€HTa TennonpoBOAHOCTU BITaXXHOro Matepuana.

3.2.2

YpenbHasa TennoBas npoBOAUMOCTb — BeJIM4NHA, O6paTHaF| Tennonpo-
BOAHOCTU, onpejendAemMan U3 BblpaXXeHUA:

grad t = —pg

MpuMedaHUue — YgensHas Tennosas NPoBOAUMOCTb YUC-
NEHHO paBHa rpagueHTy TemnepaTypbl BAOMb €AWHUYHOTO TEMIOBOro Mo-
TOKa, NPOXOASILLEro Yepes eAWHWLY NOBEPXHOCTHU, NePNeHAUKYNAPHOI Te-
MIoBOMY NOTOKY.

(m-K)/BT

3.23

TennoemMKocTb — KONUYECTBO TEMMOTLI, KOTOPOE Hafo nepefats Teny,
4TOBkI HarpeTk ero Ha 1 °C (K):

dt

C

3.24

YaenbHasa TENNOEMKOCTb — TEMNNOEeMKOCTb, OTHECEHHAsA K Macce Tena.

M pnMevYyaHne — y,qeanaﬂ TENNOEeMKOCTb C paBHa Konwu4e-
CTBY TennoTbl, KOTOPYK Haao COO6LLWITb €inHulue Macchbl MaTepuana, 4To-
66l HarpeTs ero Ha 1 °C (K).

Dx/(kr-K)
Dx/(kr-°C)

3.25

O6beMHanA TeNNMOEeMKOCTb — TEMNOEMKOCTb, OTHECEHHas K eAnHule
obbema MaTepuana.

MpumeyaHue — OBObLEeMHada W yAenbHaA TEMIOEMKOCTU
cBsi3aHbl POPMYIIOiA:

Co6 =CP,

re p — NMOTHOCTL MaTepuana, Kr/m>.

Co6

Iox/(kr-K)
[Ix/(kr-°C)

3.2.6

TemnepaTyponpoBOAHOCTb — TeMONPOBOAHOCTb, AefleHHas! Ha MoT-
HOCTb M 0GBLEMHYIO TEMNOEMKOCTh:

a=—
cp

MpumeyaHusa

1 TemnepaTypornpoBOJHOCTL XapakTepusyeT CBOWMCTBO MaTepuana
BblpaBHUBATL TEMMEpPATYpy. STO 03HAYAET, YTO Tena, UMetoLMe GonbLLYH
TeMMepaTyponpoBOAHOCTb, HarpeBaloTca (oxnaxgatotcsl) ObicTpee no
CPaBHEHMIO C TEMaMu, MMEIOLLIMMU MEHbLLYIO TEMMEPaTYPONPOBOAHOCTb.

2 TeMnepaTyponpoBOAHOCTb paBHa NOBLILLIEHUIO TeMMNepaTyphbl, KO-
Topoe Npou3oiaeT y eAnHULbl obkbema faHHOro BellecTBa, ecnu eMy ne-
peaaTb KONMUYeCTBO TEMNOThI, YACNIEHHO PaBHOE ero TennonpoBOJHOCTUA A,
B1/(m .K).

3 TemnepaTyponpoBOoAHOCTL paBHa MNOTHOCTU TENSIOBOro MOTOKa
npu rpagueHTe 06LEMHOIN KOHLEHTpaLUn
Ikl w _Ax

BHYTPEHHER sHeprumn B 1 1
M M

m/c
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4 OnpeneneHMe npeanonaraeT YTo Matepuan daBndeTca ogHopon-
HbIM U HeNpOo3pa4YHbIM.

3.2.7 KoadhcbMuUneHT TeNNoBoi aKTMBHOCTYU — KBaf|paTHLI KOPeHb U3 Npo- b Iw/(mM*-K-c'"?)
N3BeeHUS TeNNONPOBOAHOCTH, MMOTHOCTYU W YA ENbHO TENNOEMKOCTH:

b=")"006 :\’)\.Cp.
MpumMmevaHunsn

1 KoadppuUMeHT TEnnoBoiA akTUBHOCTU ABMAETCA CIIOXHOW XapakTe-
PUCTUKO CBOWCTB akKyMynsuMW TennoTbl Npu MiobbiX BUAAX TENNOBbIX
HecTaLlMoHapHbIX BO3AEACTBUIA.

2 LJau.;e BCEro TennoBasi akKTMBHOCTb b NpUMeHAeTCA ANA XapakTe-
PUCTUKN CKOPOCTW OTBOAaA TeNJ10Thbl OT HOMM YesioBEKa Npu conpukocHoBe-
HUU ee C NOJIOM NOMeLLEeHNA, TO eCTb b saiBnsieTcA XapaKTepVICTVIKOVI nonos.

3.2.8 KoacbcbuumeHT TennoycBoeHus — OTHOLLEHUE aMIUUTY/, rapMOHUYECKN s BT/(M*K)
M3MeHsItoLLieiCs NIIOTHOCTM TeMMOBOro NOToKa, NPOXOAsLLEro Yepes no- BT/(M%-°C)
BEPXHOCTb NONyorpaHU4YeHHoro MaccnBa Matepuarna, u konebaHui Temne-
paTypbl Ha 3TO NOBEPXHOCTU:

A
s=-7,
A
rae Aq — amnnuTya konebaHnii NNOTHOCTM TEMNOBOro NOToKa, BT/M2;

A: — amnnuTyga konebaHuii TemnepaTypbl MOBEPXHOCTU Mosyorpa-
HWYeHHoro MaccuBa MaTepuana, °C.

MpuMeyaHUs

1 XapaKTepusyeT CBOUCTBO TeNnoycTONYMBOCTY MaTepuana, To ecTb
CMocoBHOCTL BOCNpUHUMATL TennoTy Npu koneGaHusx TENNOBOrO NoToka
Ha NOBEPXHOCTW MaTepuana W npu 3TOM COXPaHSTb OTHOCUTENbHOE Mo-
CTOSIHCTBO €€ TeMnepaTyphl.

2 BenuduHa koapuLeHTa TennoycBoeHUA MaTepuana s, BT/M*°C,
3aBMCUT OT TEMMONPOBOAHOCTU A, YAeNbHON TennoeMKOCTH C U NAOTHOCTH
p, @ TakKe oT nepuoga konebaHusi TennoBoro NoToka T:

2%
s="—kc .
T P

3 Ons cyTouHoro nepuoga T=24 4y=86 400 c,

s =0,00853,/%cp .

4 Yem Bonblue KOSPDULUEHT TENNOYyCBOGHUA MaTepuana s, TeM
Gonee TennoycToiumB MaTepuan. C ymeHblleHWeM nepuoga koneGaHuit
TEnnoBoro NoToKa B N pas, BeNW4uHa s yBenuumsaeTcs B 4/n pas.

3.3 TennoTexHn4YecKue xapakTepUCTUKN KOHCTPYKLIUIA
3.31 Tepmuueckoe conpoTuBneHne — pasHOCTb TeMnepaTyp, popMupyio- Rr (M*K)/BT
LasicA Ha NPOTUBOMOSIOXHBLIX NOBEPXHOCTAX NNOCKoNapannensHoro cnos, (M>-°C)/BT

MpW eAWHUYHOI NNOTHOCTU TEMMOBOrO NOTOKA, NMPOXOASLLEro Yepes Crow
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MaTepuana B CTalWOHapHbIX YCIOBUAX:
t—t
Rp=21—-2
q
MpuMeyaHue

1 OnpepeneHune npepnonaraeT, YTo W3BeCTHbI 06e NCXOAHbIE TEM-
nepatypbl t; U t;, Ha NPOTUBOMONMOXHLIX MOBEPXHOCTSX CrOSA M Mrowagb,
Ha KOTOpOIA NIIOTHOCTL TEMIOBOro MOTOKa SIBMAETCH OAMHAKOBOMW UMW MO-
XeT ObITb yCpeaHeHa.

2 [ns niockoro OAHOPOAHOro cros, A KOTOPOro TenronpoBOA-
HOCTb NMOCTOSIHHA WU MOXET ObITb yCpeaHeHa:
3
Rr=—
A
roe 5 — TonwwmHa cros, m.

3 TepMUYECKMM COMPOTUBIIEHNEM MPUHATO Ha3bIBaTb Takxe COMPO-
TUBMEHMWE Tennonepeaayde 3aMKHyTOH BO3AYLLIHO| NPOCMONKN HECMOTPSA Ha
TO, UTO B MpoLecce Nepefayn TEMTOTE Yepes BO3AYLLUHYHO NMPOCIIOWKY yda-
CTBYIOT He TOJIbKO TEMMOMNPOBOLHOCTb, HO W KOHBEKTUBHLIA TennoobMeH
MOBEPXHOCTEN NMPOCHONKN C BO3AYXOM NPOCIOWKM, a Takke Ny4ncThlil Ten-
nooBMeH NoBepPXHOCTEN NPOCIONKU LPYT C PYroMm.

4 TepMuyeckoe COMPOTUBIEHNE MOXET ObiTb CBSI3aHO Kak C OfHO-
POAHEIM CMOEM, Tak ¥ C MHOTOCIIOAHOW KOHCTPYKLUUER, cocToALEeN M3 no-
CKMX MapannenbHbiX ApYr 4pYry, HO NeprneHANKYNSpHbLIX TeNnoBOMY MOTO-
Ky crnoeB. TepMu4yeckoe CONPOTUBSIEHUE MITOCKOW MHOrOCIOMHOW KOHCT-
PYKUMWU paBHO CyMMe TEPMMYECKUX COMPOTUBIIEHUIA BCEX CIOEB, COCTaB-
NAOLUX MHOTOCHIONHYIO KOHCTPYKLMIO:

I s
Rr=>2%
ik

rae | — unNcno NnockonapannenbHbiX CAOeB B KOHCTPYKLMK, LUIT.;

O — ToNLWWHbI BCex cnoes oT 1-ro Ao |-ro,

Ai — KO3 DULMEHTH TENNONPOBOAHOCTU BCEX Croes oT 1-ro go I-ro.

3.3.2

JNuHeliHoe TepMHUECKoe CONpoTUBNeHne — PasHoCTL TeMnepaTyp Ha
NPOTMBOMONOXHBIX CTOPOHAX NMHEWHOrO Tena, NO KOTOPOMY TeNnNoBOM
NOTOK B CTaLUMOHaPHbLIX YCNOBUSAX NPOXOAMUT OT OAHOM ANMHHON CTOPOHBI K
APYroi, AeneHHan Ha NUHEeWHYI0 NNOTHOCTL TENSIOBOrO MOTOKA:!

R -1t

q

MpumedvaHune — lMpeanonaraet, UTo Kaxaasi U3 NPOTUBOMO-
NOXHBLIX ANUHHBIX CTOPOH CTEPXKHA, NO KOTOPOMY pacnpoCTpaHAeTca nu-
HelHbI TenNNOBOW NOTOK, UMeeT OfWHAKOBYIO TemnepaTypy t; u t2 no Bceit
ANWHe, a NUHeHaa NNOTHOCTb TENMOBOro MOTOKa TakkKe OAWHaKkoBa Ha
BCEM MPOTSHKEHUN CTEPXKHSA UNU MOXKET BbITb yepeHeHa.

(M-K)/BT

3.33

JKBUBarNeHTHOE TeEpMHUUYECKOe CONPOTUBIIEHNE MHOTOCIIOMHON orpa-
Xpaowen KOHCTPYKUUK, cOCTOAWEel U3 napannesbHbIX U nepneHanKy-
NAPHLIX X0y TENNOBOrO NOTOKA OAHOPOAHLIX CIIOEB — BESIMYMHA, YNUC-
NeHHO paBHanA nNepenaay TemnepaTyp Mexay NoBepXHOCTSIMU OfHOCNONR-
HOI OHOPOAHOI OrpaxzatoLLeil KOHCTPYKLUK TOM Xe nrowagu, popmu-

RT,aKe

(M*K)/BT
(M>-°C)/BT
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Pursnyeckme BenMUMHbI 1 onpeaeneHna BenuunHa EAMHMLP

pyloLLieil 0ANHaKOBBIN ¢ paccMaTpuBaeMoi KOHCTPYKLMe NOTOK TennoTsl
NNOTHOCTbIO, paBHOi 1 BT/M.

MMpumedvaHuna

1 Ons ogHOpoAHbIX cnoes, napannernbHbiX TErnnoBOMYy MOTOKY W
uMmetolmx nnowaam A¢, Ao...A, B CyMMe cocTaBnsomx A, 1n Tepmude-
CKWe COMpOTUBIIEHUA MO XoA4y TennoBoro notoka Ri, Rz ..Rn, aKkBUBaneHT-
HOEe TepMUYecKoe ConpoTUBIIEHNE NPUBTIMKEHHO paBHO:

A

Rrowe=7—"""""—"——
(A A)
R R, Ry

2 [ns ogHopofHbIX MrockonapannenbHblX Croes, nepneHaukynsap-
HblX TEnnoBOMY MOTOKY JKBUBANEHTHOE TepMUYecKoe COMpOTUBEHUE
paBHO TePMUYECKOMY COMPOTUBIEHMUIO.

3 OKBMBaneHTHOE TepMUYEcKoe COMPOTUBIIEHUE KOHCTPYKLMM, CO-
cTosiel U3 napannensHbX U NepneHguKynspHbIX TENIOBOMY MOTOKY Of-
HOPOAHLIX CIOEB, PAaBHO CYMMe 3KBUBANEHTHBIX TEPMUYECKUX COMPOTUB-
NeHWit NocrefoBaTeNlbHO PacrofoXeHHLIX PSAOB napasnnenbHbIX U nep-
NeHAUKYNSAPHBIX TEMNNOBOMY NOTOKY CMOEB.

3.34 KoachcpuumeHT Tennootaaum — nioTHOCTb TEMNMOBOro NOTOKa Ha Mo- a BT/(M*K)
BEPXHOCTV TBEPAOIO UMM XKWUAKOrO TeNa B CTaLUMOHaPHbIX YCIO0BUSX, fe- BT/(M?-°C)
NeHHasi Ha pasHOCTb TeMnepaTyp 3Tol NOBEPXHOCTU U CPeab:
a=—3d

tnos - tn .

MpuMedaHmna4a

1 B TennoTexHUYeCKNX pacyeTax orpaxzarolux KOHCTPYKLUIA U Ten- O BT/(M*K)
NoBOro pexuma nomeLleHns NpUMEHsItoTCA Ko3ddpULMEeHT KOHBEKTUBHOM BT/AM%°C)
TennooTaauu, KoapULNEHT Ny4UCTON TennooTaaumn, koadpduuueHT ob-
e TennooTaaqun.

2 KoadhhULMeHT KOHBEKTUBHOM TerooTaaun — dusnyeckas Benu- O BT/(M*K)
YWHa, YUCIIEHHO paBHaA MNOTHOCTM TENMOBOro NnoToka, nepefaBaemoro ot BT/(M%°C)
BO3fyXa K NOBEPXHOCTU TBEPAOro Tena nyTeM KOHBEKTUBHOro Ternnoobme-
Ha NpW pa3sHOCTW MexAay TemnepaTypoii Bo3flyXxa U TemMnepatypoii noBepx-
HOCTW Tena, rpaHnyalLeil ¢ BO3fyXoM, pasHoii 1 °C (K).

3 KoapdpuuueHT ny4uncToir Tennootaaun — gusnyeckas BernmynHa, e, Oy BT/(Mz'K)
YWUCNEHHO paBHaa NNOTHOCTU TENJIOBOro MoToKa, nepejasaemMoro ot no- BT/M>°C)

BEPXHOCTU TBEPAOro Tena K OKPYXaloLMM ee NMoBepXHOCTAM NyTem ny4un-
cToro TennoobmeHa Npu pasHOCTU MexXAy TemnepaTypol paccmarpusae-
MO MOBEPXHOCTN U CpefHel TeMnepaTypoil OKpYXaloLUX NOBEPXHOCTEN,
pasHoit 1 °C (K).

4 KoadppuuneHT obleit Tennootaaum — dundeckasl BermyuHa,
YUCNEHHO paBHAas NNIOTHOCTU NOTOKA TEMIOTHI OT MOBEPXHOCTU TBEPAOrO
Tena, HanpuMep, orpaxaatowieit KOHCTPYKLMKU NyTEM FYYUCTOrO U KOHBEK-
TUBHOrO TennNoobMeHa € OKpyXaloLeld Hapy>KHON U/UnNn BHYTPEHHeW cpe-
A0ii Npy pasHocTM TemnepaTyp NoBepXHOCTU 1 cpedbl B 1 °C (K).

3.3.5 ConpoTuBneHue TennooTaavye Ha NOBEPXHOCTU — BeNnnymHa obpaTHas
KO3 PpULUNEHTY TennooTaauu.

n puMeyYyaHune — Pasnuyator conpoTtuBrnieHue TennootThade
Ha HapyXXHOM:
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BenuuvHa

Eavnnua

¥ BHYTPEHHe#:

1
Rg = — noBepxHocTsX.
X

Ry

Re

(M%K)/BT
(M%-°C)/BT

(M*K)/BT
(M*-°C)/BT

3.3.6

YcrnoBHoe conpoTUBIEeHMne Tenronepegaye — CONpoTUBMNEHUE Teno-
nepegave yCroBHOW orpaxgaatoLLeii KOHCTPYKLMW, oTruYatoLyelics oT pac-
cMaTpuBaeMoil OTCYTCTBMEM B HEl TENNONPOBOAHbIX BKITFOUEHUIA UNK Apy-
FUX HEYYTEHHBIX KBUBANEHTHbBIM TEPMUYECKAM COMPOTUBIEHUEM paKTo-
POB, BO3MYLL@KLLMX OAHOMEPHOCTb TEMIOBOrO NOTOKa.

MpuMmevyaHus

1 MoXeT OTHOCUTLCS K orpaxpatoLlei KOHCTPYKLMK B LieIOM Uiun ee
dparmMeHTy.

2 YcrnoBHoe conpoTuBreHne Tennonepeaadye KOHCTPYKLUMUU, COCTORA-
Weh M3 napannensHbX TEnmoBOMY MOTOKY COEB W MocnefoBaTeribHO
pacnonoXeHHbIX NepneHANKYNAPHbIX, B pSAe criydyaeB NpubruxeHHo Mo-
XeT OblTb onpefeneHo Kak cyMma COMpOTUBMEHWIA TennooThade Ha no-
BEPXHOCTAX KOHCTPYKLWM U SKBUBANEHTHOrO TEPMUYECKOro COMpoTuBIe-
HURA:

Royen = Re +Rrake + Ry -

3 [InA KOHCTPYKUMM, COCTOSILEeN U3 O4HOPOAHBIX NOCKonapannens-
HBIX CMOEB, NepreHANKYNAPHLIX TeNNOBOMY MOTOKY, YCIIOBHOE CONPOTUB-
NeHWe Tennornepejade paBHO CyMMe CONPOTUBNEHUIA TennooTaadve Ha
MOBEPXHOCTSAX KOHCTPYKLUMM U TEPMUYECKUX COMPOTUBAEHWA BCEX OAHO-
POAHBIX CAOEB NO XO4Y TENNOBOro NOToKa:

1 .48 1
R = —+> L+—.
OV o iz;‘)"i Uy

0,yci

(M*K)/BT
(M?°C)/BT

3.3.7

KoachuumeHT TennoTexHnYeckoin OQHOPOAHOCTN — BENUYUHA, NOKa-
3biBatoLas, Kakyto 4ON0 OT YCNOBHOMO CONPOTUBIEHUS Tenfonepeaaye
KOHCTPYKLUWK COCTaBNAET CONPOTUBIEHUE TeNmnonepeaaYe peanbHon KoH-
CTpYKUUM.

MpumevaHue — KoapdpUuWeHT TenNOTEXHUHECKOW OAHO-
pPOAHOCTM TeM Bblle, YEM HUXE TENIoNPOBOAHOCTbL TEMNONPOBOAHOMO
BKTIOYMEHNA, YeM Gonblue LWar ero packnajkv U MeHblUe ero dKBUBaNeHT-
HBIl AWaMeTp, YeM Bbile TENNONPOBOAHOCTL U TOHbLIE TOMWMHA CNOS
yTennutens.

3.14

NpuBeaeHHoe unu obluee conpoTUBNEHNe Tennonepeaaye — husn-
yeckas BENUYNHA, YNCNIEHHO paBHas Nepenagy TemMnepaTyp cpea no pas-
HblE CTOPOHBI OrpaXaatoLLieil KOHCTPYKLUM, NPU KOTOPOM MNOTHOCTb Ter-
NOBOro MOTOKa Yepe3 Hee, YCPEeAHEHHas No NIOLLaAN KOHCTPYKUMUN, paBHa
1 BT/MZ:

Ro,np

(M*K)/BT
(M*-°C)/BT
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rae q — TenrnoBOi MOTOK, NMPOXOAAWMIA Yepes KOHCTPYKLUMIO (UNKN y4acToK
KOHCTpYKUun), BT;

A — nnowaab KOHCTPYKLMM (MM yHacTKa KOHCTPYKUMN), M.
MpumevaHnunsa

1 MNpuBeaeHHOe COMpOTUBNEHNE Tennonepeaadve KOHCTPYKLUUWN Hau-
6onee TOYHO OTpaxaeT conpoTUBNEHWE Tennonepeaade peanbHOW KOHCT-

pyKunu.

2 Bblpa)KeHMe % ABNAETCA NO CBOEMY CMbICIY

ycpeAHeHHO! no nnowaamn (MNu NpUBeAEHHON K eauHULe nnowaan) nnoT-
HOCTbIO NOTOKA TENNOThI Yepe3 KOHCTPYKLUIO:

Q

Uop =—-
m=A
3 TouHoe onpeaeneHnue npueBegeHHOro ConNpoTUBNeHUA Tennonepe-
Aave KOHCTPYKUUU BO3MOXHO TONbKO pacHeToOM NNOCKOro unu 06beMHOro
TeNNoBOro NonAa. an6J’II/I)KEHHOG 3Ha4YeHWe npuBeeHHOro conpoTusneHus
Tennonepepadvye MOXHO onpeaennTb NO qaopmyne:

Ro,np= oyen s
A€ Roycn— YCTNOBHOE CONPOTUBMEHWE Tennonepeaade KOHCTPYKLUM,
(o}
M“C/BT;

I — KO3 PULMEHT TEMNOTEXHUYECKOH OHOPOJHOCTU KOHCTPYKLMMK,
BbIMMCMEHHbIN 3apaHee AN aHarorMYHON KOHCTPYKLMK.

3.3.8 JlnHeliHOe NnpuBegeHHOe CONPOTUBIIEHUE TENNonepeaaye — xapakre- RgP (M-K)/BT
PUCTUKA NMUHENHON KOHCTPYKLUMK, buanyeckas BeNMIMHa, YACIIEHHO paB- (M-°C)BT
Has nepenagy TeMnepaTtyp cpef No pasHble CTOPOHbI TMHENHON KOHCTPYK-
LMK, Npyu KOTOPOM MNOTHOCTL TENNOBOrO NOTOKa Yepes Hee, yepeAHeHHas
no AfMHe KOHCTpYKUuK, pasHa 1 BT/m:
te—ty

Q

/
raoe Q — TennoBoW MOTOK, NPOXOAALLMNIA Yepe3 KOHCTPYKLUUIO (UK y4acToK
KOHCTPYKLMU) OT O4HOW ANUHHOIW CTOPOHbLI K ApYroi, BT;

Rl,np =

| — OnUHa KOHCTPYKLMM (UnK y4acTka KOHCTPYKLUK), M.

3.39 KoadhdpuumeHT Tennonepegaum — nroTHOCTb TEMMOBOrO NOTOKA, NPOXO- k BT/(M2~K)
ASLLEro B CTaLWOHapPHLIX YCNOBUAX Yepes KOHCTPYKLMIO, AeNeHHasa Ha BT/(M*°C)
pasHOCTbL TeMMepaTyp OKpyXatoLel cpefibl C KaxAoi CTOPOHBI KOHCTPYK-
umu:

q

" (te—ty)

MpuMmedaHune — fBnderca obpaTHOW BENUYNHON NpUBEAEH-
HOro ConpoTuBneHUA Tennonepejade:

K:1

Ro,np
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Ka, MPOXOASILLETO Yepes BHYTPEHHIOK NMOBEPXHOCTb OrpaxaatoLlei KOHCT-
PyKUMK, M aMnnuTyAbl koneGaHuit TeMnepaTypbl Ha 3TOW MOBEPXHOCTH:

rae Aq — amnnuTyga konebaHuii NNoTHOCTU TENMOBOro NOTOKa, BT/MZ:

A — amnnuTyaa koneGaHuii TemMnepaTypbl BHYTPEHHER NOBEPXHO-
cTuorpaxaatoLleit KoHCTpyKLmK, °C.

MpuMevyaHunsa

1 XapakTepuayeT CBOWNCTBO TEMOYCTONYMBOCTU OrpaXKgaroLLiei KOH-
CTPYKLMK, TO eCTb CMOCOBHOCTb BOCNPUHUMATL TENNOTY Npu KonebaHusx
TENSIOBOro MoToKka Ha MOBEPXHOCTW Orpaxpatolieit KOHCTPYKUMM W Mpu
3TOM COXPaHSATb OTHOCUTENbHOE NOCTOSHCTBO TeMNepaTypbl 3TON NoBepXx-
HOCTW.

2 Kak npaBuro, Kos@ULMEHT TENNOYCBOSHNA NOBEPXHOCTU Orpax-
JOEHUs1 NPUMEHSIETCS N0 OTHOLLEHUIO K KoNeBaHUAM BHYTPEHHUX TemnnoBbIX
BO3/1€NCTBUNA.

3 B nobom ceyeHMn m crnosi oAHOPOAHOr0 MaTepuana, oT KoToporo
ABWXeTCA TennoBas BOJNHA, Ym MOXET ObiTb BbIpaXeH peKyppeHTHOM ¢op-
MYFOW Yepe3 Ym1 CEYEHUs], K KOTOPOMY BOMHa HanpaeneHa:

Vi —s\f thRs\/l_+y,,,‘,1/le__ _
1+ (V1! s\ thRsi

rge s — KoadpPUUMEHT TennoycBoeHuss matepuana, BT/(M2'°C), cnos ot
ceveHna m-1 go m;

R — TepMmuyeckoe conpoTuBneHue, BT/(M2'°C), cnos oT ceyeHna m-1
aAom.

4 Ha noBepxHOCTHU Crosi, FpaHuYaLLero co cpefon, TeMnepartypa Ko-
TOpOW NOCTOSIHHA U K KOTOPOI HanpaBneHa TeMnepaTypHas BonHa (B AaH-
HOM Cfny4ae HapyXXHas NOBEPXHOCTb OrpaxaeHns) KoadpduuneHT Tennoyc-
BOEHUs1 MOBEPXHOCTU OrpaxeHus paBeH kKo3apPULMEHTY TennooTaadm Ha
3TOI NOBEPXHOCTU: Y1= Cty.

5 B MHOrOCNOWHOW KOHCTPYKLIMM Ha KaXAOM CTblKe CNoeB BenuyuHa
Ym 4718 NpeabiayLero cnos NpuHUMaeTcs 3a Ym1 ANA nocneaytowero cnosi
(HymMepaLus ceYeHWt HaYnHaeTCA OT rpaHuLibl K KOTOPOW HanpasneHa Ten-
NoBasi BoflHa — OT HapY)XXHOW NOBEPXHOCTU, U 3aKaHYMBaeTCA Ha rpaHuLe,

dusnveckme BenMUMHbI U onpeaereHns BennuvHa EavHuua
3.3.10 INuHeiiHbIih KoadochULMEHT Tennonepeaayun — xapakTepucTuka nuHen- Ki BT/(M-K)
HOW KOHCTPYKLMU; TENSIOBOW NOTOK B YCTAHOBUBLUEMCH COCTOSIHUM, [ €neH- BT/(M°C)
HbIl Ha AMWHY W Ha pa3HOCTbL TeMNepaTyp MeXAy Cpefoil Ha Kaxaon cTo-
pOHe CUCTEMBI:
q
KI = t t .
( - H)
MpuMeyvyaHune — dAsnderca obpaTHOW BENUUUHOW NUHEAHOrO
NpUBeAEHHOrO CONPOTUBMNEHUS Tennonepegade KOHCTPYKLUUN:
1
K, = .
Rinp
3.29 KoadhcpnumeHT TennoycBoeHUsA NOBEPXHOCTU OrpaXKaeHus — OTHoLLe- y BT/(M%K)
HWe amnnNUTya rapMOHUYECKN U3MEHSAIOLLENCA NIIOTHOCTU TENMOBOro NoTo- BT/(M2-°C)

10
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Ddusmyeckre BENMYUHBI U onpeaereHus BennumHa EavHnua

OT KOTOPOI OHa ABMXETCA — Ha BHYTPEHHEN NMOBEPXHOCTH).

6 B WHXeHepHON NpaKTuke YacTo NPUMEHSIIOTCS YNpoLLeHHbIe dop-
Mynbl pacdeTa y NOBEpPXHOCTU Orpaxparolieii KOHCTPYKLWUKU, OCHOBaHHbIe
Ha ToM, YTo thRs npubnmkaetca K 1 npu Rs>3 u k Rs npu Rs<0,8.

3.4 SHeproaphekTMBHOCTL 3A4aHUN

3.41 YpaenbHas TennoBas XxapakTepucTMKa 30aHUsl — TennoBasi MOLHOCTb g BT/(M*K)
OTOMMEHNA 3aaHmnsA, KoTopas NPUXOAUTCA Ha eAuHULY obkbema 3faHus, npu
pas3HOCTU TeMnepaTypbl MEXAY BHYTPEHHE U HapyxXHoii cpegamu B 1°C:

930 =7

07V ent

roe Q — pacyeTHble TEMMONOTEPU 31aHUs], BOCMONHSAEMbIE CUCTEMOMN OTO-
nnenus, BT;

V — oTannueaeMblit 06beM 3aHusi Mo HapyXHbIM o6MepaM, M, on-
penensiemblit B cootBetctBun ¢ FOCT P UCO 16818-2011 «[poekTupo-
BaHWe OKpyxatwLled cpeabl 3aaHuA. OPEPEKTUBHOCTb UCMNONb3OBaHUA
3Heprun. TepMUHONOrnsA».

At — pasHOCTb pacyeTHbIX BHYTPEHHER W HapyXHOW TemnepaTyp
4151 OCHOBHbIX MOMeLLeHwit 3gaHus, °C.

MpumedvyaHue — VYgenbHas Tennosas xapakrepucTuka 3aa-
HUS YBENUYMBAETCS C BO3pacTaHueM Ko3(dULIMEHTa OCTEKNEHUS 30aHNS,
C YMeHbLUEHWEM LWUPUHLI KOpryca, C YBEeNMYEHUEM KOS(PPULMEHT KOM-
NaKTHOCTU 3AaHus, C YMeHbLUEHWeM BbICOTbI 34aHus.

3.4.2 YOenbHasi TennoBas Harpy3ka Ha oTonneHme — TennoBas MOLWHOCTb Gom B1/Mm?
CWCTEMBI OTOMMEHUS 3[aHUs, JenNeHHas Ha oTannuBaemyto nnoLassb:
_Q
qom - A 1

roe Q — pacyeTHas MOLHOCTb CUCTEMbI OTONNEHUs, BT;

A — oTannuBaeMas NNoWaab 3AaHUs, M, onpeaensemMasi B COOT-
BeTcTBUU ¢ TOCT P UCO 16818-2013 «[poeKkTupoBaHue okpyxatoLlei
cpeAbl 3aaHuA. OPPEeKTUBHOCTb UCMONb30BaHUA SHeprun. TepMUHOMo-
rmsy.

3.4.3 KpaTHocTb Bo3ayxoobMeHa — oTHolLeHWe 06beMHOro pacxofa Bo3gyxa Kp g
B Yac, No4aBaeMoro B NOMELLEeHUE UMK yAansiemMoro u3 Hero, kK ooLemy
MOMeLLeHUsT, YUCIO CMEeH BO3jyxa B Yac.

MpnumMedaHune — EaMHMLa KpaTHOCTM BO3ayxoobmeHa 1/4 He
ABNAeTCA eAuHuuen MexayHapogHoil cucTembl egumHuy. OgHako, 4ucro
UMKNoB Bo3gyxoobmeHa B Yac — OOLLENpUHATEIR cnocob BblpaxeHus
KpaTHOCTM BO34yx000MeHa.

3.4.4 MokasaTtenb TennoycBOEHUA NOMELUEHUA — OTHOLLUEHWE aMMnnTyg rap- Yn BT/°C
MOHUYECKMN U3MEHAOLLENACA TEMNOBOro NoToKa, NPOXOASLLEro Yepes BHyT-
PEHHIOI MOBEPXHOCTbL OrpaxatoLMx KOHCTPYKLMIA MOMELLEHMS, U aMnn-
Tyabl konebaHwii paguaunoHHoi TeMnepaTypbl NOMELLEHNS:

11
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Yy=—2L,
A,

rae A — amnnutyga kone6aHuii TennoBoro noToka, BT;

Ar — amnnuTyga konebaHwii paguauMoHHON TeMnepaTypbl Nome-
weHms, °C.

MpumMevyaHus

1 XapakrepusyeT CBOWCTBO TennoycCTOWYUBOCTU MNOMELLEHUA, TO
€CTb CNnocoBHOCTb BOCMPUHUMATL TEMmnoTy Mpu konebaHWax TennoBoro
rnoToKa Ha BHYTPEHHed MOBEPXHOCTU OrpaXzaroLmux KOHCTPYKLUW WU Npu
3TOM COXpaHsTb OTHOCUTENBLHOE NOCTOSIHCTBO TEMNEepaTypbl 3TO NoBepx-
HOCTMW.

2 Kak npaBuno, nokasateflb TENSTIOYCBOESHUS MOMELLEHUS MPUMEHS-
€TCA N0 OTHOLUEHUIO K KoneGaHUsM BHYTPEHHUX TersloBbIX BO3AeWCTBUIA
Npu pacyeTe HeCTaLWOHApPHOro TEMSOBOrO peXvuMa NOMELLEHWUs, Hanpu-
Mep, NpW NPepLIBUCTOM OTOMMEHUW, MPU HEKPYITIOCYTOUYHOM KOHZAMLMOHU-
pOBaHWUM BO3fyXa B MOMELLEHNHU.

3 lMokasaTenb TENNOYCBOEHUSI MOMELLEHUSI 3aBUCUT OT KOS DULM-
€HTOB TEMOMNOrNOLLEHUS MOBEPXHOCTE BCEX OrpaxAatoLLuxX KOHCTPYKLUWIA:

I
Yn=2Yi"Ar,
i=1
roe i — Tekyluit HoMep noBepxHocTH, o6palleHHoil B nomelleHne us o6-

Lwero yucna |,

Yi — KO3(PPUUMEHT TENOYCBOESHUSI MOBEPXHOCTU OFPaXAEHUS C HO-
MepoMm i, BT/(M>°C);

A — nnowaab NoBepXHOCTH i-i orpaxgatoLLei KOHCTPYKLUK.
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4 CuMmBOSbI U eAUHULbI ANs ApPyrux BeJqinumH

4.1 abconioTHasa Temnepartypa T K
4.2 Temneparypa Llenbcusa t °c
4.3 TONWMHA 0 M
4.4 ANuHa | M
4.5 LWMpUHa b M
46 nnowagb A M2
47 obbem % M’
4.8 AnameTtp D M
4.9 BpemA z c
410 macca m Kr
411 NNOTHOCTb p kr/m®
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5 NHpekcbl

Bo usbexxaHue nyTaHuubl B UCMONb30BAHUM UHAEKCOB UMK APYIMX MAEHTUMUKALMOHHBIX 3HAKOB, pe-
KOMEH/1yeTCsl UCMONb30BaTh CNeAYIOLLIME UHAEKCHI:

BHYTpPeHHUN B
HapYXHbIH H
NOBEPXHOCTb nos
BHYTPEHHSASA NOBEPXHOCTb noB,B
HapyXHasi NOBEPXHOCTb noB,H
TennonpoBOAHOCTb T
KOHBEKLMA K
n3nyuyeHue n
BO3AYLUHOE NPOCTPAHCTBO B3
XNAKOCTb X
BHYTPEHHSAA cpefa, NoMelleHue n
HepyxXHas cpefa, aTMocdepa a

MMeloLWMI OTHOLLUEHUE K eAUHULE ONTUHDbI |

MMeloLM i OTHOLLEHUE K eANHULE NOBEPXHOCTH A
MMeloLMI OTHOLLUEHHE K eAnHULEe oObeMa o6
MMeILMI OTHOLUEHUE K 3[aHUI0 B LIeSIOM 30
yAenbHbIA yAa
MMeILUI OTHOLUEHUE K OTOMJIEHUIO oT
MMEILWUI OTHOLUEHUE K BEHTUNALUM BeHT
MMeloLmMi OTHOLLEHUE K MHUNbTpaLuu MHp
MMeILWUIM OTHOLIEHUE K KOHAMLMOHMPOBAaHUIO BO3ayXa KB
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YK 699.86:001.4 OKC 01.060
27.220

KntoueBble CroBa: CTPOUTESIbHbIA MaTepuan, orpaxaatoLas KOHCTPYKLUS, (M3MdYeckue nokasarenu, onpe-
AeneHusi, CAMBOJbl, €AMHULbI U3MEPeHUs
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