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3amauya Nel
Paccuutare yaenbHbIA TOJOBOM PACXO] TEIUIA 3MaHUEM I JBYX
BAPUAHTOB IUIAHUPOBKU. TEPMHUYECKOE CONPOTHUBIIEHUE OTPaAXKIAFOIINX
KOHCTPYKIIMI ~ paBHO HOPMAaTUBHOMY, KOX(OUIIMEHT  OCTEKJICHUS
cocraBysieT 18%, 3manue pacnonoxeHo B I. Kypcke, BHYTpEHHsIsI CTEHa

HMEET KOHCTPYKIIUIO C TEPMUYECKUM COIIPOTUBJICHUEM,
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Puc. 1.1.

YAOBJICTBOPSIOIINM YCJIOBUSIM HEBBITIAJICHUSI KOHJIEHCATA, BHICOTA 3JaHUS
COCTaBJISIET 3 M.
Kparkue TeopeTndyeckne cBeaeHUs
VY ienibHBIM TOJOBOM pacXo/1 TEILIa ONMPEACISIETCS 110 3aBUCUMOCTH
200
q:QCp .24-2 Bm't‘l (1 1)
A -I1cor’ y2.lc’

— CPEIHETr0JIOBOM pacxo/ TeIia 31aHuemM, Bm;

200
cp

A, — OTaIUIHBaeMast IIOMAab, M ;

['COII — rpamyco-CyTKH OTOIHTEIBHOTO meproa, "C-cym;

Z — IPOJAOIKUTEINBHOCTh OTOMUTEIBLHOIO MIEPUOA, CYHI.

CpenHerogoBod  pacxoj — TeIUIa  3JaHUEM  OMNpPEIEseTCs
3aBUCUMOCTBIO

Irac

0, =0,,0, Bm, (1.2)

cp =
rae Q% — pacyeTHas MOLIHOCTH CHCTEMBI OTOILIEHUS, B,
t 6 tcp.om
t@ - tH 0
rie t,— TeMIeparypa Bo3ayxa B moMemeHusx, C,
0
tep.om ~CPENHAS TEMIIEPATYPa OTONUTENBHOTO nepuozaa, C;

v 0
t, — TeMIiepatrypa HauboJsee XoaoaHou naTuaHeBku, C.



I'COIT = (t,— topom)z "Ceym, (1.3)
O =D+ Qo + Qe + Qungy = Qo> B, (1.4)
rae  (,, — TPAHCMUCCUOHHBIE TETUIONOTEPHU Y€PE3 MOJI, Bm;
Q,m — TPAHCMHUCCHOHHBIE TEIUIONIOTEPHU YEPE3 MOTOIOK, Bm;
Q. — TPAHCMUCCUOHHBIC TEMJIONOTEPH YEPE3 CTEHBI, Bmi;
Qung — TEIIONOTEPH HA HATPEB MHOUILTPYIOLIETOCS BO3AyXa, Bm;
Opum — OBITOBBIE TEILIOBBIACICHUS, Bm.
TpaHCMHUCCHUOHHBIE TEIIOMOTEPH BBIPAKAIOTCS 3aBUCUMOCTHIO

Q=%A(t6—tH)(1+Z,B)n,Bm, (1.5)

rae R — TepMHUUYECKOE COIPOTHUBIICHUE OTPAKIAIOLIEH KOHCTPYKIIUU, M
'C/Bm;
A — nmomaae orpaxkIeHus, Jl/l2;
Y. — 100aBOYHLIE IOTEPH TEIIOTH HA OPUEHTALUIO OIPAXKIACHUS B
J0JIIX OT OCHOBHBIX MOTEPb;
n — KO3(QPULIMEHT, TPUHUMAEMbIM B 3aBUCUMOCTH OT TOJIOKEHUS
HAapy>KHOW  TOBEPXHOCTH  OTPAXKIAIONIEH  KOHCTPYKUHUH  TIO
OTHOILLIECHUIO K HAPY>KHOMY BO3AYXY.
B nanHOoM ciywyae TemjonoTrepd Ha HarpeB MHOUIBTPYHOLIETOCs
BO3]lyXa MOKHO MPUHATH PAaBHBIMU HOPMATUBHBIM, TAKUM 00pa3oM,

0,5 =0,28-34,p,C(t, —1,), Bm, (1.6)
rac O, — IIOTHOCTb HAPYKHOI'O BO3aAYyXa, OIIpeAcirsieMast 1o 3aBUCUMOCTHU
353 3
p, =————, Ke/M;
273+1¢,

¢ — TEIUIOEMKOCTh BO3AyXa, paBHas 1 k/[owc/ke.
TeMneparypy Bo3yxXa B HEOTAILUIMBAEMOM IOMEILIECHUN ONPENECTSAECT

3daBUCHUMOCTDH
E kA) t E kA) t + E kA) t
( )BH 6 + ( )Hap H ( )m m ’ OC, (17)

t

o k), + (kA + D (kA),
rne (kd)s, (kA)yap, (kA)n, —  npomsseneHne  Kod(hdHULHMEHTA
temonepenaun  (k=1/R, Bm/x*°C) Ha mIomazb COOTBETCTBEHHO
BHYTPEHHETO OrPaKIEHUsS, HAPYXHOTO OrPaXKICHUS HEOTAILIHBAEMOIO
MOMELIEHU ¥ TEILUIONPOBOAA, NPOXOAALIEr0 4Yepe3 HEOTAILIMBAEMOE
IOMEILIEHHE.




3agaua Ne2
[IpoBepuTh BO3MOXXHOCTH BBINMAJACHUSA KOHAEHCATa HA BHYTPEHHEU
MOBEPXHOCTU HAPYKHOM CTEHBl 3JaHHs, HMMEIONIEH KOHCTPYKIIUIO
COMIaCHO puc.2.1, B TEYEHHE OTONMMUTEIBHOTO CE30HAa, MPU 3aJAHHOU

TEMIIEPATYpPE f, © OTHOCUTEIBHON BIIAXKHOCTH BHYTPEHHETO BO3AyXa (.
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Puc. 2.1.

Kparkue TeopeTnyeckue cBeieHNsI
Brinagenue koHjaeHcaTa HAa BHYTPEHHEW IMOBEPXHOCTH HApPYKHOU
CTEHBI BO3MOXKHO MPHU YCJIIOBUHU CHIXKCHUS TeMIEpaTyphl €€ MMOBEPXHOCTH
710 3HAYCHUI HUKE 3HAYEHUS TeMIIepaTypbl TOYKHU pOChl. TakuM oOpazom,
JUISL pEIIeHHs 3a/layd HEOOXOJMMO HaWTH TeMIepaTypy BHYTPEHHEH
MOBEPXHOCTH CTE€HBI M TEMIEPATypy TOYKH POCHI BHYTPEHHEIro BO31yXa.
TemnepaTypy TOUKH POCHI HAXOASAT MO [-d-nrarpaMMe corjiiacHo puc. 2.2.
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t=const
»=100%
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1=const

Puc.2.2.



TemmiepaTypy BHYTPEHHEH TNIOBEPXHOCTH HAPYKHOM CTEHBI [,
HaWJeM HCXOAs M3 PACCYXKICHHI O MpoIecce TEeIIo00OMEeHa BO3ayXa
MOMEIIECHUS YU HAPYKHOT0 BO3ayxa (cM. puc. 2.3):

1) BHyTpeHHUI BO3JyX C TEMIIEPATYpOH #, OTHAET CBOE TEIUIO (¢
BHYTPEHHEUW IIOBEPXHOCTU HAPYKHOW CTEHbI C TEMIEPATYPOH [,
OTOT Tpolecc XapakTepu3yeTcs 3HaueHueM KoddduumeHTa
TEILIOOTAAYM ¥

2) TEIio BHYTPU CTEHBI Oyiarojapsi Temionepeaaye MmociaeoBaTesibHO
NEPEXOAUT MEXKAY Pa3JIMYHBIMU CJIOSIMH €€ KOHCTPYKLIHH C
HEJIMHEMHBIM TOHWKEHUEM TeMIeparypbl. TakouW mpouecc BHYTPHU
KaXJ0T0 CJ0s1 XapakTepU3yeT CBOU ko3 puumeHt
TETJIONPOBOJIHOCTU A; (I — HOMEP CJI0SI KOHCTPYKIIUU OTpa)KACHNs ).

3) Ilporiecc TemiooOMeHa Hapy>XKHOTO BO3/lyXa C TOBEPXHOCTHIO CTCHBI
xapaxkrepusyerca K03pOUIIMEHTOM TEIIOOTAAYH .

Puc. 2.3.

Koaddunuent remnonepeaauu cTeHsl k., 00paTHO NpONOPIIMOHATICH

€C TCPMHUYCCKOMY COIIPOTHUBJICHUIO Rcm " XapaKTCPpU3yCTCA 3aBUCUMOCTBIO
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TennoBol MOTOK ¢, NMpOXonsIui depes3 | M’ IIOBEPXHOCTU CTEHBI,
COCTaBUT
2
g=k,(t,—t,), Bm/m*. (2.2)
C npyroil CTOpOHBI TEIUIO OTJaBa€MOE BO3AYXOM 1 M’ MTOBEPXHOCTH
CTEHBI TOMEILIEHUSI COCTABUT
2
g=a,lt, —t,), Bm/u*. (2.3)
[IpupaBHuBas 3aBucuMocTH (2.2) u (2.3) noryyaem
kcm(te _tH):ag(tG _ten)’ (2'4)



IIpeobpazyem (2.4) u BbIpa3uM TeMIepaTypy BHYTPEHHEHU
IIOBEPXHOCTHU CTCHHBI I,
:aete _kcm(te _tn) OC. (25)
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CpaBHuBas BBIYMCIECHHBIE TAKUM 00pa30M 3HAYEHHUS fyy U 1y, MOKHO
CIleNIaTh BBIBOJ O BO3MO>KHOCTH BBINAJCHUS KOHIEHCATAa HA TOBEPXHOCTH
CTCHBI.

3agaua Ne3
[IpoBepuTh, BO3MOKHOCTH BBITIAJICHUS] KOHACHCAaTa Ha BHYTPECHHEH
MOBEPXHOCTU CTEHBI OAJIKOHA JIJIsl IBYX BapuaHTOB (CM. puc. 3.1.):
1) GankoH 6e3 OCTEKJICHUS;
2) 0aJlJIOH ¢ OCTEKJICHHUEM.
KoHCTpyKIIusT  OCTEKJICHHS COOTBETCTBYET HOpPMaM IO  YCIIOBHIO
SHEProcOepeKeHUs, TEPMUUECKOE COIMPOTUBIICHUE CTCHBI OIPEACIISICTCS
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Puc 3.1.

puc. 3.1. OTHOCUTENbHAS BJIAXKHOCTh BHYTPEHHETO BO3JyXa COCTaBJISIET
De-

KpaTtkue TeopeTnueckue cBeieHusl
TemnepaTypa BHYTpEHHEH MOBEPXHOCTH f,, I BapuaHTa 1 (0e3
OCTEKJICHUST) ONPENIENUTCS COIIAaCHO YpaBHEHHUIO (2.5), BBIBEACHHOMY MPH
pemiennu 3agauu Ne2. TemmepaTypy TOUYKHM POCHI BO3LyXa IOMEILEHUS 7y,
ClenyeT OmpeAcssiTh HUCXOAS W3 €ro TeMmepaTypbl U OTHOCUTEIBHOMN
BJIA)KHOCTH COTJIACHO puc 2.2.



HanomuuM, 9TO KOHAEHCalMs BJIarM W3 BHYTPEHHErO0 BO3JyXa Ha
NOBEPXHOCTH CTEHBI BO3MOXHA IPHU NAJCHUM €€ TEeMIEPaTypbl HUXKE
TEMIIEPATYPbI TOYKHU POCHL.

Onpenenenrue TeMneparypbl BHYTPEHHEHW ITOBEPXHOCTH HAPYXKHOU
CTEHBI JJIs BapyuaHTa 2 (0alKOH ¢ OCTEKJIEHUEM) CIIEIYET MIPOU3BOIUTH B 2
JTarna.

1. Onpenenenue TeMnepaTypsl Bo3ayxa Ha OajgKkoHeE.

TennoBor noTok @), NPOXOASIIMNA YePE3 BHYTPEHHIOK CTEHY, PABEH
TEMJI0BOMY MOTOKY (5, MPOXOIAIIEMY Y€pe3 OCTEKIICHHE OankoHa. Takum
o0Opazom, nonyqaeM

= AT b, —1,)+ X AL (1, 1), B, 3.1)
QZ :ZA:Kkox(tx - H)’ Bm. (32)
Orcrona
Ql :QZ :ZAcmkcm(t - ) ZA:IL{kOK(tS _tx):ZA:KkOK(tx _tH)ﬂ
_ZAC’"k t,+ > Annk,t, +> ATk, tH’ o, (33)

t
T ATk, + Y ALk, + Y A%k,

2
rae Y A; — cyMMapHas IIOLIab HAPYKHOU CTEHbI 31aHUs, M ;

DA =ah—-> Al .
) Ay — cyMMapHas IJIOLIab OKOH B HAPYXKHOH CTeHe, M
t, — TeMIlepaTypa BO3IyXa BHYTpH romerienus, 'C,
t,, — TeMIIepaTypa HAPYKHOro Bo3ayxa, 'C;
t, — TeMIIepaTypa BO3IyXa Ha OCTeKIeHHOM Gainkomne, 'C;
ko — KO3 duIMeHT Temonepenaun ocrexnenus, Bm/m’ °C.
kox =1/ Ry, Ry — TEPMHUUECKOE COTIPOTUBIICHUE OCTEKICHUS M °C/Bm.

1 20
o = , Bm/m” "C, (3.4)
rne «, — KOdPOUIMEHT TeII00T]auyd BHYTPEHHEH MMOBEPXHOCTHU
N 20
Hapy>KHOU cTeHbl, Bm/m™ ~C;
&, — KOIPOUIMEHT TEIIOOTAAYM HApYKHOH MOBEPXHOCTH

HAPYXKHOI cTenst, Bm/m” °C
O; — TOJIIIIAHA [-TO CIIOS OTPaKICHUS, M;
A; — K09Q(HUIUHEHT TEIUIONPOBOXHOCTH i-T0 CIIOS OrPaXICHHS B/’
°C.
2. Onpexenenne TemMnepaTypbl BHyTpEHHEH MOBEPXHOCTH CTEHBI.
[IpeoOpazyem 3aBuUCHMOCTH (2.5) AJisi OMNpENETCHUs TEeMIEpPaTyphl

BHYTPEHHEU MTOBEPXHOCTH CTEHBI, UCHOJIb3Ys 3HAYEHHUE ¢, BMECTO 1,



:aets _kcm(te _tx). (35)

o,

3agauya Ned
Paccuutath TroJOBYH0 SKOHOMHUIO TEIUIA 32 CYET CHUXKEHHUS 0
HOPMATUBHOI'O 3HAYEHUS BEJIWYMHBI HHQPUIBTPYIOIIETOCS Yepe3 OKHa
MHOT'03TaKHOTO 37aHUs BO3/1yXa.

en

y
Puc. 4.1.

KpaTtkue TeopeTnueckue cBeaeHusl
['omoBast SKOHOMHSI TeIJla HAXOJIUTCS KakK pPa3HOCTb MEKIY
pacxoJaMM TeIla JI0O M IIOCI€  TPOBEACHHUS DHEProcOEperaroIimx
MEPONPHUATHM:
A= - 05" (4.1)
Tak kak B pe3yibTaTe peaju3alu SHEProcOeperaronux MeponpusITHR
IPOUCXOJUT CHUXKEHHUE BEJIWYMHbl WHOWIBTPYIOUIETOCs BO3AyXa, TO
TPAHCMUCCHOHHBIC TEIUIONOTEPU Yepe3 OrPaKJIaIoIINe KOHCTPYKIUU
MOCJIE MEPOINPUSITUH OCTaHyTCS Heu3MeHHbIMH. ClieJoBaTE€IbHO, HUX
MOXXHO HE Y4YUThIBaTh npu pacyere no (4.1). Torma MoKHO paccuuTaTh
roJIOBOM pacxoj TeIJla Ha HarpeB HWHQWIBTPYIOIIETOCS 4Yepe3 OKHa
BO3/lyXa

0°° =G, clt, ~t,,,m - 24, Irc, (4.2)
rne ».G,. —CyMMapHBIl pacXoj BO3yXa depe3 OKHA 3IaHUs, Ke/4;

¢ — TEIJIOEMKOCTb BO3yXa, paBHas 1 Kﬂg’% 0
Ke:

t,—cM. (1.2);

tep.om — CM. (1.2);

z—cm. (1.1).

Bo3ayx wuHuibTpyeTcs dYepe3 HEIMJIOTHOCTH MPUTBOPOB OKOH
3MaHMsl, T.0. CYMMAapHbIM (PaKTUYECKHIl pacxoa BO3Ayxa uepe3 OKHa
COCTaBUT

Z:Gg?< = gOKZInp, Kelu, (4.3)
rae g, — Pacxol Bo3ayxa yepe3 | M IJIMHBI MPUTBOPA OKHA, K% Ly

10



>.1,, — CyMMapHas JUIMHA IPUTBOPOB OKOH 3JaHHUS, M.

CyMMapHyI0 JJIMHY TPUTBOPOB OKOH 3JaHUS MOXKHO PacCUMTaTh
4yepe3 BEIMYMHY MPUBEACHHOW [JIMHBI TPUTBOPOB, MPEICTABIISIOIIYIO
JUTMHY TIPUTBOPA OKHA, MPUXOASIIyocs Ha 1 M €ro TUIOIIAIHN.

by =1 2o Ao s (4.4)
riae ' — npuBeJEHHAs JJIMHA IPUTBOPOB, o’ ;

ZAOK — CyMMapHas IJI0IIa b OKOH 37aHus, M.

[IpuBeneHHas JyIMHA TPUTBOPOB COCTABUT

+b
EECRL) ) RETE (4.5)

a-
riae a, b — pa3Mmepsl OKHa, M.
CyMMapHas  IUIomagb OKOH  PACCUMTBIBACTCS  MCXOId U3
Kod(puIMeHTa OCTEKJIEHWS M CYMMAapHOW IUIONIAAM HApYKHBIX CTEH
3IaHUA

> A4, =d-2x+yhn,,h,,, m, (4.6)
rae  d — k03 OUIIMEHT OCTEKIICHUS;

X, y — TeOMEeTpUUYECKUE pa3Mephl 31aHus (cMm. puc. 4.1);

Ny, — YUCIO ITAXKCH;

h,,, — BBICOTA dTaXka, M.
IToncrapmss (4.6) B (4.4), 3atem (4.4) B (4.3), umeeM

ZG¢ _gOKl, ('x+y) 3mh3md (4'7)
HopMmatHBHBIH pacxox Bo3gyxa depe3 1 M° OCTEKICHHS IIpH
Pa3HOCTH JIaBJICHUI BHYTpU U cHapyxu 3nanus 10 [1a cocrapnser

G" =6k
]l/lz'

CyMMapHbIi HOPMATUBHBIN PacXo/ BO3yXa Yepe3 OKHA 3/TaHUS

H Apl o7 Ke
G =G"> 4, =, (4.8)

y

rae Ap, — pacyerHas pa3HOCThb ILaBHeHHﬁ MEXKJy HapyKHbIM U
BHYTPEHHUM BO31yXOM Ha YpPOBHE Bepxa okHa 1'° sraxa, [la.
Apl :(H_hl)(pH _p+5)g +0’5pHv2(CH _Ca)k, ~ Pint> Ha’ (49)

rane H — BbIcoTa 3/1aHUS, M;
h; — BBICOTa Bepxa OKHa, M;
—cMm. (1.6);
D45 — INIOTHOCTB BO3AyXa mpu Temmepatype +5 'C (M. (1.6));
@ — YCKOPEHHE CBOOOJHOTO MTaCHHS, M/C”;
V — pacdeTHas CKOPOCThb BETpa, M/C;

11



Cyy, C; — adpoAuMHaMHUYECKue KOA(QPUIMUEHTH HABETPEHHOU U
3aBETPEHHON CTOPOHBI 3/1aHUs, paBHbIE COOTBETCTBEHHO 0,6 1 -0,8;

k' — xod(PUIIMEHT, YYUTHIBAIOIUA pacIpeAeieHue JaBJCHUS IO
BBICOTE, NPUHUMAEMBbIH B JIAaHHOM CJlly4a€ MHTEPIOJIUPOBAHUEM B
3aBUCUMOCTHU OT BBICOTHI BEpXa OKHa;

Pint — YCTOBHO-TIOCTOSIHHOE JIaBJICHUE B 3/1aHUH, [1a.

VY CI0BHO-IOCTOSHHOE JIaBJICHUE OMPEAENSIETCS 3aBUCUMOCTBIO

pint = 095Hg(pn - p6‘)+ 0725pHV2 (CH B Ca )k" Ha ’ (4 10)
rie P, — IJIOTHOCTh BHYTPEHHETro Bo3ayxa (cM. 1.6);

k' — B JIaHHOM clly4ae OMNpEAENsieTCS B 3aBUCUMOCTH OT BBICOTHI
3/1aHUSL.

3amaua Ne5
Onpenenure roJOBYI0 SKOHOMHUIO TEIJIa 3a CYET YTEIUICHUS CTEH
3naHus (puc. 5.1) 10 COOTBETCTBUS UX TEMJIOTEXHUYECKUX XaPAKTEPUCTUK

— — —
b
— I E—
<
a
Puc. 5.1.

2 7Tamy BHEAPEHUS YHEPTrOCOEPETaAIONINX MEPOTIPUITHIA.

KpaTtkue TeopeTnueckue cBeieHUs

Jlns onpeneneHus rpagycoCyTOK OTONMHUTEIBHOTO MEPHOa CIIETyeT
BOCIOJIb30BaThCA 3aBUCUMOCTHIO (1.3).

Omnpenenenne TpeOyeEMOro TEPMUYECKOIO CONPOTHBICHHS R
(TEIUIOTEXHUYECKUX HOPM 2 3Tamna BHEAPEHUS])) HHTEPHOJIUPOBAHUEM
MPOBOJIUTCS IO METOJUKE, U3JI0KEHHOM MPpU pelIeHnH 3a1a4uu 1.

["ooBast 5kOHOMMUS TeIJIa OMPEICTUTHCS 3aBUCUMOCTBIO
12



0 0
AQ =07 =03, Jbxe, (5.1)
rae O’ — roJoBOM Pacxoj TEIIa IO MPOBEICHUS SHEProcOeperarImx
MeponpusaTui, /orc;

200

S — rOJIOBOM  pacxoj TeIja T1Oocje  MPOBEACHUS
HEpProcOeperaroInx MEponpusTui, oxc.
T.x. aHEprocOeperaronrie MEpONPUITHS 3aKJIIOUAIOTCS B YTEIJICHUU
CTEH 3J1aHUsl, TO TPAHCMHUCCUOHHBIE TEIUIONOTEPU Yepe3 MOJ U MOTOJIOK, a
TaK)Ke TEIUIONOTEpPH Ha TOJOTPEB HMHQMIBTPYIOMIETOCS  BO3ayXa
OCTaHYTCSI TIOCTOSTHHBIMHU. T.0. M3MEHSIOTCS TOJBKO TEIUIONOTEPH dYepe3
CTEHBI, a W3MEHEHHWEM OCTaJbHBIX TEIJIOMOTEPh MOXKHO IpeHeOpeUb.
Torma umeem pacxon Teria 10 yTerjIeHUs CTEH:

1200 = kginzAcm (ts B t0p.om. Xl + Zﬂ) n-24z- 3600’ ﬂOfC ? (52)

. Bm
rne k2 — daxrndeckuii KodGGULUEHT Tertonepenaun, — —, cM. (2.1)

2 ‘OC ?
U puc. 5.2;
1 2
77 ,/A“
le
o, (o4
Y t"l
s ' &
1
Puc. 5.2.
> 4, — CyMMapHas TUIOMA/b CTEH, M ;
tystepom — CM. (1.2);
> B —cm. (1.5);

n — Ko3()PUIMEHT, TPUHUMAEMbI B 3aBUCHUMOCTH OT TOJIOKEHUS
HApY)KHOW  TOBEPXHOCTH  OrPAXKIAIOLIEM  KOHCTPYKUMU IO
OTHOLICHUIO K HAPY>KHOMY BO3yXY.

Pacxop Teria mocne yTenjaeHus CTeH:
1
0
S = S A (b, 10y N1+ B)- n-242-3600, [, (5.3)
cm
20

rae R}’ — tpedyeMoe TepMHUUYECKOe COMPOTUBIICHUE CTEH, .
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IToncrasnsis (5.2) u (5.3) B (5.1) 1 ucnosnb3ys (2.1), nonydaem

1 1
AQ = (R_‘i’ - W]ZAW (t, =ty o N1+ B)- 1242 -3600, Jorc . (5.4)
3agaya Ne6
Paccuurath OTHOCHUTEJIbHBIN YPOBEHb JHEPIreTUYECKOU

appexkTuBHOCTH 3maHusA (cM. puc. 6.1). Caenalite BBIBOA Ha MPEAMET €ro
COOTBETCTBHUSI HOPMaM.

KpaTtkue TeopeTnueckue cBeieHUs
OTHOCUTENBHBIN YPOBEHb SHEPreTHYeCKON 3(h(PEKTUBHOCTH 3JaHUS
onpeensiercs 1no:

3> 42 -H? - 4BC

n= YR : (6.1)
D A, -H( + j +YCX
Yy X
rae X — JUIMHA 3[aHus, M;
Y — mvpuna 30aHus, M,
H — BBICOTA 31aHUS, M,
H=n, -h,; (6.2)
ZAn — oOm1as 1oJIe3Hast IUIoIaab 30aHus, M
Y A4, =X-Y-n,,; (6.3)

A, B, C — Temonotepn 4epe3 | M° COOTBETCTBEHHO BEPTUKATIBHBIX
OTPAXKIAOIIMX KOHCTPYKIIMK pa3mepoM X U ¥ B OCHOBaHUU U 4epes
| M* FOPH30HTANTBHBIX OIPAXIAIOMINX KOHCTPYKIHI IPH PACIETHBIX
TEMIIepaTypax HAPYKHOTO M BHYTPEHHETO BO3AyXa, BT / M”.
Tennmonorepu  4Yepe3  OrpaxJarOnIMe  KOHCTPYKUMH  31aHUS
IPEACTAaBISAIOT COO0N CyMMYy TPAaHCMHUCCHOHHBIX TEIUIONOTEPh U MOTEPh
HAa HarpeB HUHQUIbTpyomerocs Bo3ayxa. CienyeT OTMETUTh, 4YTO
MOTEPSIMU Ha HarpeB MHQPWIHTPYIOIIETOCS Yepe3 MOJI U MOTOJIOK BO3IyXa
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MOXXHO TpeHeOpeub, T.K. (PUIbTpalMs BO3AyXa 4Y€pe3 3TH OrpaxAcHUs
OJIM3Ka K HYJIIO.
A __ O ; B __ 9 ; C= —pr ; (6.4)
2-X-H 2.Y-H 2-X-Y
rae Oy — CyMMapHbIE TEIUIONOTEPHU YEPE3 OIPpAXKACHUE pasmepoM X, Bm;
Qy— cyMMapHbI€ TEIJIONOTEPU YEPE3 OrPaKICHUE pasMepoM Y, Bmi;
Q..p — CyMMapHble TEILIONOTEPH  4Y€pPe3  T'OPU30HTAILHBIC
orpaxzieHusi, Bm;

Ox =0Oxm + Oxungp> Bm, (6.5)

rae Qx, — TPAaHCMUCCUOHHBIE TEIUIONOTEPH YEpPE3 OrpaKIArIIUe
KOHCTPYKLMH CO CTOPOHOM X, Bm;

Oxungp — TEIUIONIOTEPH HA HArpeB MHQUIBTPYIOILIEroCs Yepes3

OTpaxKJICHUE CO CTOPOHOM X BO3AYyXa, Bm;
TpaHCMUCCUOHHBIE TEIUIONOTEPU YEPE3 OTPAKICHUS CO CTOPOHOU X
COCTaBST

Oxm = Q% +Ox > B, (6.6)
rae QY — TEIUIONOTEPH TEIUIONEPENAUYEH YEPE3 KOHCTPYKIIUIO CTEHBI CO
CTOpoHOU X, Bm;
& — TEIUIONOTEPH TEIUJIONEPEAAYEN YEPE3 OKHA, PACIIOIIOKEHHbBIE
Ha CTE€HE CO CTOPOHOU X, Bm.

jan :RLZAXW (tg —1, )(1+Z,B)n, Bm, (6.7)
e Rcm — COl‘IpOTHBJ‘IeHPle TCHHOHepeHaLIe, HpI/IHI/IMaeMOG HpI/I

OTCYTCTBUU KOHKPETHBIX JAHHBIX PAaBHBIM HOPMAaTHBHOMY;

> Ay, — IIOmAgb CTCHBI C OCHOBaHHMEM X 0e3 ydeTa IUIOMaIH
OKOH, M’}

te, t,—cM. (1.2);

>.B,n—cm. (1.2).

Ay o =Xn, b, (1=d ), M, (6.8)

e dy— Ko3(PhUIMEHT OCTEKICHHUS OrPaKACHUS C OCHOBAaHHEM X.

TepMuueckoe CONPOTHUBIEHUE CTEHbl R., TPU OTCYTCTBUH
KOHKPETHBIX JaHHbIE O €€ KOHCTPYKIIMM MOXXHO TMPHUHITH PaBHBIM
HOPMAaTUBHOMY W ONPEAECIUTh HHTEPHOIUpPOBaHUEM (cM. 3a1ady Nel).

3aMeHUM B 3aBUCUMOCTH (6.7) TEPMUYECKOE COMPOTUBIICHUE CTEHBI
R, n ee mnomanps Ay., Ha COOTBETCTBYIOIIUE BEIUYUHbBI, XapaKTEPHbIC
st OKOH (R, u Ax,). Iloaydum BbIpakeHUE ISl  ONPEIEIICHUS
TEIJIONOTEPh TEIUIONEPEIAUYei Uepe3 OKHA
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Om=J—ZAmA%—%ﬁ+Zﬁ%Bm= (6.9)

rne A, = h, dy,m

am om

Bo3z[yx IIPOHUKAET B MOMENICHUE YEPE3 HEIUIOTHOCTU ITPUTBOPOB
OKOHHBIX IIPOEMOB W IIBbI NaHENeW 37aHusd. T1.0., pacxoa Temia Ha
NOAOTPEB  BO3AyXa, MHOWIBTPYIOIIETOCS  Yepe3  OrpaxkJIeHHe ¢
OCHOBaHHEM X, 3alIUIIECTCS B BUJIC

QX.qub QX uH@ + QX qu)’ (6 10)

Temnno, pacxogyemMoe Ha MOJOTPEB BO3/yXa, HH(I)HHLpr}omerocsi
Yyepe3 OKHA TaKOW CTEHbI, PAaCCUMTHIBACTCS 1O 3aBUCUMOCTHU
O g = 0282, Gy piclt, —1,,), Bm, (6.11)
rie Gy, —cMm. (4.3);
CyMMmapHbIii (pakTHYECKHI pacxoji BO3JyXa 4epe3 MPUTBOPHI OKOH
ompeAenuTcs corjacHo (4.3), a cymMmmapHas JJIMHA MPUTBOPOB OKOH — IO
3aBUCUMOCTH (4.4).

Pacxong Temnma Ha HarpeB BO31yXa, MPOXOASIIETO 4YEpPe3 CTHIKU
raHene, COCTaBUT

QXuH(]) _09282GX.cmc(t6 _tH )’ Bm? (612)
rne » .Gy, — Pacxom BO3yXa 4epe3 CTHIKM MaHENeH CTEHBl C

OCHOBAaHHUECM )(, ke/u. OH ONPCACIIUTCA AHAJIOTMYHO pPacCXoay BO3yXa
qepe3 OKHaA

D GCyomn =8om D lxom =8 Ay cm » KU, (6.13)
A€ Z.n — PACXOM BO3/1yXa YEPE3 CTHIKU MAHEJIEH, K% -

F — npuBeneHHas IJiMHA CTHIKOB TaHENeH (JJIMHA CTHIKOB IaHENEH,

npuxojdiascs Ha 1 M MTOBEPXHOCTU CTECHBI), M / M

AHAJIOTHYHBIC PACCYXKJICHUS MOXXHO TIPOBECTH W JJIA CTEH C
ocHoBanueM Y. Torma 3aBucumoctu (6.5) — (6.13) nmns 9TOM CTEHbI
3aMUIITYTCS CIICIYIOMNM 00pa3oM

Oy :QYm +QYquba Bm; (6.14)
Oy = +0y,,, B (6-15)
%=£—Zémh—aﬁ+2ﬁ%&m (6.16)
Ach :Ynamham(l_d )9 Mz; (617)
ZAM —t, 1+ > B, Bm; (6.18)

AYo;c = Ynsmhamd M
QY ungh — QY ) + QY qu)’ (619)
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Venp = 0,282 Gy .clt, —t, ), Bm; (6.20)

g =028 Gy, clt, —t,), Bm; (6.21)
ZGY.cm = gcm ZZY.cm = gcmFZAY.cm o KZ/'-{. (622)

Teronorepu dYepe3 TOPHU3OHTANBHBIC OTPAXKICHUS OINPEISISIIOT
CIEAYIOUIUM 00pa3oMm:

OJT: 0, = RL A (t, —t, )(1 +> ,B)n, Bm,
(6.23)

2 0
rae  R,, — TEPMUYECKOE CONPOTUBIICHUE oA, %m;

A, — TIoIaap noja, MZ;
IIOTOJIOK: 0, = RL A (e, =1, XU+ B)n, Bm,

(6.23) "

20
rae  R,,, — TEPMHUYECKOE COMPOTUBJICHNE MOKPBITHS, M %m;

2
Ay — TUIOIAAB TTOKPBITUS, M.

3agaua Ne7
B pesynbpTare SKCIEpUMEHTAIBHBIX 3aMepoB OblIa oOmpesesicHa
KPaTHOCTh BO3yX00OMeHa B 37aHuu. HeoOxoaumo cienaTh 3aKIoueHue
HAa  TpeIMET  COOTBETCTBUS  TEIUIOTEXHMYECKMX  XapaKTEPUCTHUK
OTPAXKJIAIONIMX KOHCTPYKLIMM 31aHUST HOpMaM, €CJIHd M3BECTEH pPacXojl
TEIUIOBOM SHEPTHH 3a | Jac 1o rmokazaHHUsIM CUCTUYHKA.

—————————— ¥
" B
/ / |
s 1 e,
| | |
S ———/—}
/ /b/
/ //
/ v,
! a |
—_————— £
Puc.7.1

Kparkue TeopeTruyeckune cBeAeHUs
COBOKYITHOCTh HApy>KHBIX OTpPaXXJICHHUN 3AaHUs (KOHCTPYKIUU
HapY>XHBIX CTEH, 3alOJHEHUN MPOEMOB, YEPAAUYHBIX IMOKPBITUH W TOJa
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TICPBOT'O 3Ta)ka) JIOJDKHA yJIOBJICTBOPATH TPECOOBAHMAM TIO TIPUBEACHHOMY
Ko DUIIMEHTY  Terwionepeaayd 3JaHus (HOpPMATHBHBIC  3HAUYCHUS
IpeaCTaBJICHBI B Ta0JI. 1)

Tabnuna 1
Bup (THI) ¥ 3TaXKHOCTH 31aHUS TpeOyeMblilt TpuBEICHHBIN
KO3(ppuuKEHT Tertonepeaadn
) Bm
31aHus, k ,, — o
MHorosTakusie (>83T.) 0,6
Cpennen 3TaxXHOCTH
4-7 staxken 0,55
ManosTaxHsbie

3 sTaxka 0,55

2 JTaxa 0,5

Kotremxu (B T.4. ¢ MAHCAHAPOM ); 0,5
OJIHO- U ABYX3TAKHbIC
COJIOKUPOBAHHBIE JOMa

BennunHo, xapakTepu3yIOlIell pacxoj Teria 37aHusl, Ha3bIBACTCS
CyMMapHbIil TPUBEICHHBIA KO3(P(UIIMEHT Teronepenadynd, KOTOPbIA
IpeACTaBiIsieT COOONM COBOKYIMHOCTD JIBYX BEJIUYUH:

1) ynenbHOro MNPUBEACHHOTO TEIUIOBOTO TMOTOKA, MPOXOISIIETO

Terionepenayeii 4yepe3 KOHCTPYKIHMIO Pa3IWYHBIX OrPAKICHUN &
Bm
M -oC’
2) NpUBEACHHOTO pacxo/ia Teria Ha MOAOTrpeB HH(UILTPUPYIOIIETOCs
BO3]lyXa OTHECCHHOTO K IJIOMIaAN HAPYKHBIX OIPaKICHUM,
kS =Ko+ g —20 (7.1)
m°-°C
rie K s - cyMMapHSIii mpUBeASHHBIH K09((HIHEHT TeIuIonepeIadn,
Bm
M -°C

C npyroii CTOpOHBI:

m?

k _ 0., n Do0m * A (72)
ZATY A (-1 DA (-1,
rae Q. — NOKa3aHWs CYETUYMKA TEIJIOBOM SHEPTUH, /[orc,
At — BpeMs 3aMepa pacxoia TeIIOBOU YHEPTUH, C;
Y A, — cyMMapHas IIOIaAb HAPYKHBIX OTPaXkJICHUH 3/1aHus, M

t, — TEMIIEpATypa BO3/lyXa B MIOMEIICHUSX, ’c
18



t, — Temmeparypa HauOoJsee X0J0AHOHN MSTUIHEBKH, el
q6um — OBITOBBIC TEIJIOBBIACICHUS, Bm,

A, — cymMMapHasi 011k ToJia (MoJie3Has IIO0IA/Ib) 3JaHusl, M
0,28-p,-c-n-V  Bm

%uH = ) N 73
? Z A, M -°C ( )
rie p, — IUIOTHOCTh HApy)KHOTO BO3AyXa, OIpeaeiaseMas 10
353 3
3aBUCUMOCTH p, = —————, Ke/M’;
273 +1,

¢ — TEIUIOEMKOCTh BO3lyXa, paBHas 1 x/[owc/ke;

n — KpaTHOCTb BO3/TyXOOOMEHa B 31aHuU, [/u;
. 3

V — 00BeM 31aHUS, M.

3amaua Ne§
ITpoBepUTh KOHCTPYKIIMIO CBETOMPO3PAUYHBIX OTpaKACHUM 3/1aHUS HA
COOTBETCTBHME HOPMATUBHBIM TPEOOBAHUSIM.

KpaTkue TeopeTnueckue cBeaeHHs

CeTonpo3payHble KOHCTPYKIMHU 3JIaHHH JOJIKHBI yJIOBJIETBOPSTH
TpeOOBaHUSAM IO BO3AYXONPOHUIIAHUIO W HMETh CONPOTUBJICHUE
TEIIonepeiaye He HUKEe HOPMATHUBHBIX 3HAUCHUM.

BennunHa HOPMATUBHOM BO3YyXONPOHUIIAEMOCTH CBETONMPO3PAYHOMN
orpaxiaromieid KOHCTPYKIIMM 3aBUCUT OT BHAA €€ Meperuiera Hu
HA3HAYCHUS 3/1aHUSI U COCTOBIISCT:

1) okHa U OaJKOHHBIC ABEPH >KUJIBIX, OOIIECTBEHHBIX U OBITOBBIX

3JIaHUM 1 TIOMEIICHUI:
a) B IUIACTMACCOBBIX WJIM aJIOMHUHHMEBBIX TMEpeIvieTax —

G,=50—";
My

Ke |
2 b

M-y

Ke

2
M-y

HanmoMHauM, 4T0 BO34YyXONPOHUIIAEMOCTh — 3TO KOJMYECTBO BO31YXa,
npoxonsmee uepes 1 M’ KOHCTpYKUMH 3a 1 4ac. E¢ 3HaueHue
HOPMHUPYETCA JJII  CBETONPO3PAYHBIX OTPAXKIACHUM TIPU  PA3HOCTHU
JABJICHUIM HA HAPYXKHOW U BHYTPEHHEU moBepXHOCTU KOHCTpyKIuu 10 I1a.

TpeOyeMoe conmpoTHBJICHUE BO3AYXOMPOHUIIAHUIO IS (DAKTUYECKHUX
YCJIOBUM AKCIUTYaTalluU COCTABJISET:

0) B IepeBSIHHBIX TepervieTax — G, = 6,0

H

2) OkHa NpoOU3BOJACTBEHHBIX 3/IaHU — G, = 8,0
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1 AP m* oy Ila
R mp _ . 1 0,67, ; 81
u G (10) K2 ( )

H

rie AP, - pacueTHBIM Tmiepemnaj JaBJICHUH B HauOOJIee >KECTKHUX
YCIIOBUSIX €€ 3KCIUTyaranuu, [a.

B campix HEOJAronpusTHBIX YCIOBUSX (HAUOOJBIIMNA TEepena
JABJICHU HAa HApYXHOM W BHYTPEHHEW NOBEPXHOCTH KOHCTPYKIIWH)
HaxOJSTCSl OKHA MEePBOro ATaxka (cm. 4.9).

ComnpoTuBJeHUE TEIUIONEPENaud HOPMHUPYETCS 1O TpeOOBAHUSAM
SHEProcOepeKEeHU B 3aBUCHUMOCTH OT BEIMYMHBI TPAaayco — CYTOK
oTonuTeabHOrO0 mnepuoaa (cMm. 3amauy Nel). dakTuyeckoe 3HAUYCHUE
TEPMUYECKOTO COMPOTUBIICHHUSI OKOH PA3JIMYHON KOHCTPYKIIMM YKa3aHO B
HOPMaTUBHOW JTJOKYMEHTALIUH.

3agauya Ne9

IIpucBOUTH ypOBEHb TEIUIOBOM 3alllMThI 3JAaHUIO0 C HM3BECTHBIM
3HAYEHUEM MIPUBEACHHOTO TPAHCMHUCCUOHHOTO ko3¢ duimenta
TEIJIoNepelaur, €Clu BO31yX000MEH HOPMATUBHBIN (COTVIACHO MPOEKTY),
a 4epe3 TroJl MOCJE€ BBOJIa B JKCIUIyaTalldi0 OBUIA CHSTHI TMOKAa3aHUS
CYETYMKA TEIJIOBOM YHEPTHUU.

a

Puc. 9.1.

KpaTkue TeopeTnyeckue cBeaeHHs

3HaueHUE TMPUBEJIECHHOIO TPAHCMHCCHOHHOTO  Kod(dduimeHnrta
TEIJIONEpeladyl MOKa3bIBAET CPEIHEE MO COBOKYIMHOCTH OTPa’KIAOIINX
KOHCTPYKIHUM KOJMYECTBO TEILIA, MPOXOJIAIIEE TPU Pa3HOCTH TEMIIEpATyp
B 1°C uepe3 | M HX IOBEPXHOCTH.

VYpoBeHb TEIIOBOM 3aIMTHI 1O CTENEHN CHIDKEHUS Pacxo/ia YHEPTUH
MIPUCBAUBAETCS MO JIAHHBIM HATYPHBIX TEIUIOTEXHUYECKUX U3MEPEHUM HE
MEHEee YeM uepe3 T'oJ] Mociie BBOoJIa 3/JaHusl B dKcIutyaTaluio. [IpucBoenue
YPOBHS TEIIO3AIIUTHI MPOU3BOAUTHCS MO CTEIEHU CHMKEHUS YACIHHOTO
CE30HHOT'0 WJIM TOJIOBOT'0 pacXojia SHEPTUU B CPABHEHHUH CO CTAHJIAPTHBIM
0 HOpMaM, yKa3aHHbIM B Ta0J1.9.1.
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Tabmuia 9.1

YpoBeHb CreneHb CHUKEHHUS YJIEIBHOTO pacxoa dHEPTUH 3a
TEIUIO3AIUTEI OTONHUTEIbHBIN MEPUO WU rofd, %o
3aHUS
CraHmapTHBIN 0
I1oBBIIICHHBIN 20
Bricokuin 35

CrerneHb CHUKEHUS pacxoaa SHCPTrUuU 3a OTOIMMUTEIbHBIN nepuona
COCTaBJISICT

onz) _ Q

__=np . 0

A= — 100,%, (9.1)
an
0 o
rae  Q,,° — pacxo[ Tela 3aHUeM 33 OTONUTENbHbIN IepHO IO JaHHBIM
poeKTa, /i,

O - (QaxTuueckuii pacxoj TeIIa 3a OTONUTENbHEIN mepuon (B

HaIlIeM CJTy4yae — MOKa3aHus cueTuuka), Jorc.

200 200 200 200

an _ (Qn N/ + an.qu) - 092Q6b1m )/77’ ,ZZD:‘C ) (92)

rae Q,f;_‘,)n — TPAHCMHUCCHOHHBIE TTOTEPU TEIJIA 3TAHUEM 32 OTOMUTEIbHBIN
NEepPUOJ MO JaHHBIM MIPOEKTa, /{oxc;

Q,f;’fmqb — MOTEepHU TeIjla Ha HarpeBaHWE BO3AYyXa, MOCTYIAIOUIErO B
3J1aHKE 32 OTONMUTENbHBIN Mepuo/1 (M0 JaHHBIM MPOEKTA), /{oxc;

Qs..m — OBITOBBIEC TEIUIOBBIJEICHUS 32 OTONUTEIbHBIN TIepuon, /xc;

n — KIIJI cuctembl oTOIUICHUS.
0:20 =k A,lt, — 1) N1+ BB600-24-Z-107°, [Toe,  (9.3)

rie Kk — mpuBemeHHBIN TPAHCMHUCCHOHHBIH KOY((HIHEHT

. Bm
TGHHOHCpCI[a‘IH 3JaHUH, > )
M- -cC

Z A — CYMMapHaid 1mjiomaab HAPYKHbIX Orpa)I(,Z[eHI/IfI, MZ;
6’ cpom’zﬂ Z —CM. (1 1) (1 2) (1 5)
020 =34,cp,(t, ~ 1,0 )-3600-24-2.10° T/, (9.4
rae A, — cyMMapHas IUIOIaIb IoJa, M
¢, p,-em. (1.6).

200 _ IOAn 360024210_9,[2]9;{ (95)

Obim
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KO3((UIIMEHT TMOJIE3HOTO  JEWCTBHUS  3aBUCUT OT  cmoco0a
pEryJIMpOBaHUsl CUCTEMbl OTOIUIEHUS (IIpU  OTCYTCTBUM  JIaHHBIX
npuHumMaeTcs paBHbIM 0,65).

Tabnuma 9.2
CucreMa OTOIJICHUS U CIIOCOO PETryIupPOBaHUS N
DJIEKTPOOTOILICHUE 0,85
BonsiHoe oTomienne ¢ TepMOCTaTUYECKUM 0,8
pEryJaupOBaHUEM TEMIEPATYpbl NpHOOPOB
Boasinoe otorieHue ¢ cucteMoi nodacaaHoro 0,6
pEryJaupoOBaHMUs
BoxasHoe oTorieHne ¢ CUCTEMOW PETYyIMPOBAHUSA 110 0,4
TEMIIEpaType HAPYKHOTO BO3/1yXa
Bongnoe otomieHne 0e3 peryiampoBaHus 0,2
3amauya Nel(

Paccuutath  CHU)KEHHME YCTAaHOBOYHOW  MOIIHOCTH  CHUCTEMBI
OTOIUICHUS TIPU YCTPOMCTBE HEOTAIUIMBAEMOM JICCTHUYHOMN KJIETKH, €CJIU
U3BECTHHI  TEIUIONIOTEPHM  TpaHUYaAlUX C  HEeH  IOMEIICHUH.
TermnonpoBOJHOCTh HAPYKHBIX OTPAXKICHUNA COOTBETCTBYET TPEOOBAHUSIM
sHeprocOeperatomux  HOpM.  KOHCTpyKIMSI ~ JIECTHUYHOM  KIJIETKH
npencraniieHa Ha puc. 10.1.

a
1,5

500

tJZK) tX.JZK

@

@
S e
O
/

Termonorepu mnomenieHui 1, 2, 3 W3BECTHBI, BHYTPEHHSA CTEHa
TOJIIIMHOW B 2 KUpHIUYa.
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Kparkue TeopeTnyeckue cBeeHUA
Havinem BennuyrMHy CHWXKEHHUS pacxoda TeIUla IPU MEPEXOJe OT
OTAIIMBAEMOU JIECTHUYHOMN KJIETKH K HEOTAILJIMBAEMOU

A=0Q, =0, .omBm (10.1)
rae  Q,, — pacxoj Tera IIpyu OTOIUICHUM JIECTHUYHOM KIIETKH, Bm,

O..com — PACXO TEILIA IIPU YCTPONCTBE HEOTAIIIIUBACMOM JICCTHUYHOU
KJICTKHU, Bm;

OueBUIHO, YTO TEIUIONOTEPHU TOMENICHUNH HE TPAaHUYAIIUX C
JIECTHUYHOU KJIETKOW OCTAHYTCSI OCTOSHHBIMU, & TOMEICHUN, UMEIOIINX
OOIIIYI0 C HEM CTEHY U3MEHSTCS. ITH U3MEHEHUS CBS3aHbl C TOHUKEHUEM
TEMIEpaTypbl BO3JyXa BHYTPH JICCTHUYHOM KIIETKH, CJIEAOBATEIBHO,
WU3MEHSTCS TTOTEPU TEIIOTHI JECTHUYHOW KJIETKHU.

Pacxop TermoTel pu OTOIUIEHUH JIECTHUYHOM KJIETKU OMPEIEIISIETCS
CYMMOM TEIUIONOTEPH IMTOMEUIEHUN U JIECTHUYHOMW KIICTKH:

Om=0+0,+05+0,,,Bm, (10.2)
rae () — noTepu TEIIOTHI 1 omenienus, Bm;

(), — OTepH TEIUIOTHI 2 TOMELLECHUS, Bm;

(O3 — moTepy TEIIOTHI 3 moMelleHus, Bm;

O, — IOTEepHU TEIIOTHI JIECTHUYHOMN KJIETKU, Bm.

B namem cinydae tennonorepu nomemeHu 1, 2, 3 U3BeCTHbI, a s
JIECTHUYHOM KJIETKH TMPEJACTABISAIOT COOOM CyMMYy TpPaHCMHMCCHOHHBIX

OK cm (¥ JK
Terionoreps  okon (,, u cren (,, ¥ HapyxHoH nsepu O,

MH(QUILTPYIOIErocs Bo3ayxa O, .

Qqu) = 0’282 G:KC(tJTK - tH )7 Bm’ (] 0. 3)
20e C—cm. (1.6),
t,—cm. 1.2;
t,« — TEMIIEpaTypa BO3/lyxa Ha JICCTHUYHOM KIJIETKE, ’c:

H ~
Z G, —pacxol Bo3Iyxa depe3 OKHA JISCTHHYHOM KIETKH, K/4.

AP\
ZG;‘K = Z G”AOK( 10’) ,Kk2/u, (10.4)
rie G'—com. (4.7), (4,8);

A, — TUIOIIaah OKOH Ha 1-M 3Ta)Ke JIECCTHUYHOU KJIETKH, MZ;

AP; — pacyeTHas Pa3sHOCThb JNABJICHUM HA HAPYKHOM M BHYTPEHHEMN
MMOBEPXHOCTH OTPAXKIAIOIIEH KOHCTPYKIIMM Ha YpPOBHE BE€pXa OKHA [ —TO
Taxa, /la;
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[ — HOMEp ITa)xa 3JaHUs.

PacuerHas pa3HOCTh  JABJIECHUM  HAXOUATCA II0  METOJMKE,
IpUBEJCHHON ITpu pemieHun 3aaa4u Ne 4 (cMm. (4.9) u (4.10)).

CornacHo BBIIIEU3NIOKEHHOMY JUISI pacdyeTa CyMMapHOro pacxona
BO3/lyXa 4epe3 OKHA JICCTHUYHOM KIIETKHU CIIEAYET PACCUUTATh PA3HOCTh
JaBJICHUU Ha KaKJIOM DTaKe.

Pacxon Temiorsl mpu yCTPOMCTBE HE OTAIJIMBAEMOW JIECTHUYHOM
KJIETKH OMNPEJEIIEH TOJIBKO CYMMOM TEIUIONOTEPh IMOMEIIECHUN, UMEIOIINX
OOIIyI0 C HEW CTEHY:

QHeom:Ql +Q2 +Q3’Bm7 (105)
rJe Q{,Q2 ,Q; — MOTEPH TEIJIOTHI COOTBETCTBEHHO 1, 2, 3 TOMEIIECHUSIMH,
Bm.

X _ JAK

Q,=0,+0;",Bm, (10.6)

rie j — MHAEKC COOTBETCTBYIOIIETO MOMEIICHHUS;

QJJ-ZK — IHOTCPH TCIJIOTHI TCHJ’IOHGpC}Ia‘IGﬁ IMOMCIHICHUSA B JICCTHUYHYIO

KJIETKY, Bm.
Ha HavansHOM 3Take MOTEepU TEIUIOTHI YEPE3 BHYTPEHHIOKO CTEHY OT
MTOMEIIICHUS B JIECTHUYHYIO KJIETKY  MOYHO ONPENECTUTD

BOCIOJIb30BaBIIMCE (1.5) M IpUHSAB BMECTO TeMIEpaTypbl HaPYKHOTO
BO3JlyXa TEMIIEpaTypy B HE OTAIUIMBAEMOMN JIECTHUYHOMN KIIETKE £, .

B HavanbHOM TPUOIMKEHMHM JJIA ONPEACICHUS TEMIIEPATYpPhI
BO3/lyxa B HE€  OTAlUIMBAEMOM  JIECCTHUYHOM  KJETKE  MOXHO
BOCITIOJIb30BAThCS 3aBUCUMOCTHIO (1.7).

3aTeM  cleayeT — paccudraTh  TEIUIONOTEPM  HA  MOJOTPEB
MH(UIBTPYIOLIETOCs HAa JECTHUYHYIO KJIETKY Bo3ayxa ¢ nmomouisio (10.3),
(10.4), (4.9) u (4.10), T.x. npu BeIBoE PopmyJnbl (1.7) HE y4TEHBI TaKue
Terionorepu. s uX ydera paccMOTpUM MOAPOOHEE CTPYKTYpy
3aBucumoctu (1.7). mpousBenenue kodPuiMeHTa Teronepenadyu k Ha
IJIOIIA/Ib OTPaXXJICHUsS MOMENIEHUSI A (M B YMCIUTEIN U B 3HAMEHATEJE)
IpeACTaBiIsieT COOOM KOJMYECTBO TEIJIa, MPOXOJAIIET0 4Yepe3 BCIO
COBOKYITHYIO ILIOLIA/(b OIPAXKICHHS IIPU pasHocTH TemmepaTyp B 1°C. u3
3aBUCUMOCTH (10.3) MOXHO TOJIYYUTh aHAJOTUYHYIO BEJIMYUHY,

0003HaUYNM €€ kﬁ;, pa3zenvB JIEBYHO WIM NPAaBYK) YacTb HA Pa3HOCThb

Temreparyp ¢, (HalJICHHYIO B MEPBOM MNPUOIUNKEHUU) U [, Takum
oOpaszom, JJisi OIpeAesICHUs] TeMIIEpaTyphl BO3/1yXa B JIECTHUYHON KIJIETKE
B JTAJIbHEMIIEM CIIETYET BOCIOIb30BATHCS 3aBUCUMOCTBIO:

f = Z(kA)GHtG + Z(kA)HaptH +k;{£btu 0
b kA, kA,

(10.7)
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rac (kA)GH’(kA)Hap — CM. (1 7)’
cym Qund) H Bm
ko = = 0,28> G..C, el (10.8)

Jlanee cienyer HauTH Pa3HOCTh MEXKY Ha4aJabHBIM U IOCJIEAYIOLIUM
3HAYEHUsI TEeMIEpaTypbl BO3JyXa Ha JIECTHUYHOM KIETKE, W, €CIIM 1Ta
Pa3HOCTB OOJIBIIE TOYCTUMON MOTPEIIHOCTH, PACUYET CIEAYET IOBTOPUTb.
[Ipy MOBTOpEHMH B KAu€CTBE HAYAJIBHOTO MPUONMKEHUS CIEAYET B3SITh
IIOCJIETHEE BBIYHUCIICHHOE 3HAYCHUE.
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