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Bansinue oTpakaTe/ibHOI ClIOCOOHOCTH IKPAHOB
Ha Mpolece Telionepesavu
B OTPAKAAOIIMX KOHCTPYKIUAX
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Pedepar. [IpoBenen aHann3 BapHaHTOB PACIIONIOXKEHHUS TEIIOM3O/IIMOHHEIX CIIOEB MO OTHOIIE-
HHUIO K HECYIIMM KOHCTPYKIMSM HapY)KHBIX OTPa)XIEHHH, MMOKa3aHbl OCHOBHBIE MPEHMYILNECTBA
U HEJOCTAaTKH! TpexX BapuaHTOB. OTMEUYEHO, UTO C TEIUIOTEXHUIECKOH TOUKH 3pEHHs IPEIIIOUTHTE-
JICH BapHaHT YTEIUICHUS ¢ HAapyXHOW cTOpOoHBL. OJHAKO IPH UCHOJIB30BAaHUU B KaueCTBE TEILIO-
U30JIILIMOHHOTO CJI0Si MUKPOMOJYJIEH, Pa3iesICHHbIX SKpaHaMM M3 aIFOMMHHEBOH (obru, HeoO-
XOIUMO IPOU3BOJUTH YUEeT OTPaKaTeIbHOW CIIOCOOHOCTH IKPAHOB, KOTOPAs IO3BOJISIET CHU3HUTH
JIYYUCTYIO COCTABIISIONIYIO B O0MIEH BeIMYMHE TEIUIONepeady Yepe3 orpaxkaeHne U TaKuM oOpa-
30M TOBBICHTH CONPOTHBIEHHE TEILIONEepeaade KOHCTPYKIHMM WM TPH PABEHCTBE 3THX BEIH-
YHMH IPUBECTH K CHIDKCHUIO TOJIIUHBI TETUION30JIIMOHHOTO cJIost. JIyist pacueta cyMMapHOH Terl-
JIoniepeiaun UCTIOIb30BaIN U3BECTHBIE JAHHBIE, € MOMOIIBIO KOTOPHIX OBLIO J0Ka3aHO, YTO Be-
JMYMHA OOIIEro TEeIIOBOTrO IIOTOKa CHH3WIach B 1,4 pasa, a CONpPOTHBIICHHE TeIUIonepenaye —
Ha 1,76 M*-rpan./BT. 3T0 N03BOJSET YMEHBIIMTh TONIIHHEY TEILIOM30IAIHOHHOIO CI0s (C yIeToM
nByX 3kpaHoB) Ha 0,07 M. PacyeTsl nmokasany, 4To y4eT OTpa)KaTeIbHOIH CIIOCOOHOCTH 3KpaHUPO-
BaHMS J1aeT BO3MOXKHOCTb CHU3UThH PacUETHBIN TEIUIOBOM ITOTOK, IPOXOISIINN Yepe3 OrpaxcHIe.
OTO B CBOI OYepelb MO3BOJACT YMEHBUIMTh TEPMUYECKOE COIPOTUBJICHHE KOHCTPYKLUU U €€
o01yro ToaumHy Ha 70 MM 3a CYET Majoi TOJILIMHBI TEIUIOM30JLILUK U3 MUKpoMoaynel. B pe-
3yJbTaTe pacyera BIAKHOCTHOTO PEXHMMa YCTAHOBJIEHO, YTO YCJIOBHS IKCIUTYyaTaI[MU OTPaKIACHUS
B 3MMHHI MEpHOJ| ABIAIOTCA BIOJHE IMPHEMIEMBIMH M peadbHON KOHIEHCAIlMU BOJSHOTO Tapa
B OTOT mnepuoj HaOurogarbesi He Oyzner. ITocTpoeHb! rpaduky TEIIOBIAXHOCTHOTO pPEXUMa
HapYKHBIX OTPaKACHHUH, N3 KOTOPBIX BUIHO, YTO 30HBI KOHJCHCAIIUH HE 3aTParuBaloT CIIOH yTell-
JINTECIIA (MHKpOMOHyﬂI/I), a 30Ha KOHACHCAIUU IIPU YMEHBIICHUU TOJIIIUHBI TETIOU30JIAIUOHHOTO
c1os 00pa30BBIBACTCS JIMIIb IPH OKECTKHUX» YCIOBUSX HapyXHOH TeMIepaTyphl XOIOJHOTO Me-
csima. YMeHbIIeHHas 40 230 MM TOJIIMHA CTEHOBOW KOHCTPYKIMH ITO3BOJIUT HCIIONIB30BATh «CTa-
PpbIi» mapk GpopM MpH 3aBOJCKOM M3TOTOBJICHUM NaHENeH ¢ 0HOBPEMEHHOH 3KOHOMHUEH 3Hepro-
pecypcoB NpH TEIIIOBOH 00paboTke.

KuroueBsle ciioBa: OTpaXKaTejibHasa CIOCOOHOCTh OKpaHOB, TCIuIoNepeaada, OorpaxxJaaronue KoH-
CTPYKUHNH, TCINION3O0JIALUOHHBIE CIION
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Effect of the Screens Radiant Reflectance
on Thermal Transport Process in the Cladding Structures

V.D. Sizovl), L. V. Nesterovl), V.M. Kopkol)

YBelarusian National Technical University (Minsk, Republic of Belarus)

Abstract. The article analyses variants of the heat insulating layers disposition in relation to the
cladding load-carrying structures and demonstrates prime advantages and drawbacks of the three
variants. The authors notice that from the heat-engineering viewpoint the variant with exterior side
winterization is the most favourable. However, utilizing micromodules as heat-insulating layers
screened with leafing aluminum makes it necessary to account for the screens reflecting power.
It allows reducing the irradiating component in the combined value of thermal transport through
the enclosure and consequently raises the structure thermal resistance or, with parity of these va-
lues, leads to lower thickness of the heat-insulating layer. The known data applied for calculating
the total heat transmission helps demonstrate reduction of the general heat flux value by 1.4 times,
and the heat transmission resistance by 1.76 m*-deg./W. This allows reducing thickness of the
heat-insulating layer (with regard of two screens) by 0.07 m. Computations illustrate the fact that
account for the radiant reflectance of screening enables lowering the rated heat flux passing
through the enclosure. Which again allows decreasing the structure thermal resistance and its ge-
neral thickness (by 70 mm) at the expense of small thickness of the heat insulation of micromo-
dules. The humidity regime calculations establish good acceptability of the enclosure service con-
ditions in winter. The period will see no real water vapour condensation. The plotted diagrams of
the cladding heat-and-humidity conditions demonstrate that condensation zones do not affect
the layer of thermal insulation (micromodules). And the condensation zone with reduction of
the heat-insulating layer appears only during ‘severe’ outside temperature conditions of a cold
month. Reduced to 230 mm thickness of the wall construction allows utilizing ‘old’ stock of forms
with prefabricated panels in parallel with energy saving during thermal treatment.

Keywords: radiant reflectance of the screens, thermal transport, cladding structures, heat-insu-
lating layers

For citation: Sizov V. D., Nesterov L. V., Kopko V. M. (2016) Effect of the Screens Radiant
Reflectance on Thermal Transport Process in the Cladding Structures. Energetika. Proc. CIS
Higher Educ. Inst. and Power Eng. Assoc. 59 (1), 46-55 (in Russian)

B HacTosmiee Bpems CyIIECTBYIOT TPU OCHOBHBIE CHCTEMBI PaCIONIOXKEHUS
TEIVIOU30JIILIMOHHBIX CJIOEB MO OTHOIICHUIO K OrPakKJAIOLINM KOHCTPYKIIHSIM:
pa3MelieHne ¢ Hapy>KHOM CTOPOHBI, BHYTPEHHEH CTOPOHBI U BHYTPH KOHCTPYK-
nun. Hanbonee pacnpocTpaHeHbl CUCTEMBI HAPY)KHOTO YTEIUICHUS! CTEH H TO-
KpbITHAH 31aHui. K npenmyiiecTBaM Takoro yTemjaeHHst MOXHO OTHECTH TO, YTO
30Ha BO3MOKHOM KOHJIEHCALIUU BOJASHBIX MAapOB BBIHOCHUTCA 3a IpEeNbl Hecy-
el cTeHsl — B yTemurenb. [laponpoHuniaeMelie TEINTON30AMOHHbBIE MaTepH-
aJIbl, UCIIOJIb3YEMBIE JUIS 3TOr0, HE IPEMATCTBYIOT UCIIAPEHUIO U YAIECHUIO Blia-
T'H U3 KOHCTPYKLMH B HAPYKHYIO CPENLY, YTO CIIOCOOCTBYET CHUIKEHHUIO BIIAXKHO-
CTH MaTepuaja M YBEJIWYMBAET CPOK SKCIIIyaTal KOHCTPYKLMHU B IIEJIOM.
Teruton3o0as1Ms TOBBILIAET CPEJHIOID TEMIEpAaTypy HECylleHd KOHCTPYKLHUU.
VY CTpoicTBO TEMIOU30SLMK CHAPYKU 3aIUIIAET KOHCTPYKIIUIO OTPAXKACHUS OT
MIEPEMEHHOr0 3aMOpPaXMBAaHHUA M OTTAaUBaHMs, BBIPABHMBAET TEMIIEPATypHBIE
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KOJIeOaHUs ee MacCcHBa, YTO TaKKe YBEIMYHMBACT AOJTOBEYHOCTh HECYIIEH KOH-
CTPYKLIUHU.

OnHako cienyeT UMETh B BHIY, YTO IJIOCKOCTb BO3MOXKHOM KOHIIEHCALUH
BOJISIHOTO Tapa MOXKET IMONACTh BHYTPh CJIOSl YTEIUIUTENS, YTO HeM30eKHO NpH-
BEJCT K MOBBIMICHUIO €0 BIAYKHOCTU. JTOT0 MOKHO M30€XaTh MPUMEHEHHUEM
YTEIUIUTENIEH ¢ BBICOKOM MaporpoOHULIAEMOCThIO, OJarofaps yemy BOJISHOW map
yaansieTcsl U3 YTeIIUTeNsI HapyKy. HapyKHbIH TETION30IAMOHHBIN clION MpH-
XOIUTCS 3alUIIATh KaK OT YBIAXHEHHS aTMOC(GEPHBIMH OCaJKaMH, TaK M OT
MEXaHUUYECKOI'0 BO3/ICHCTBUS IPOYHBIM, HO TAPOIPOHULIAEMbBIM [TOKPBITHEM.

Crioco0 yTemieHHs CTE€H CJIO0eM TEIUIOM30JIALUN C BHYTPEHHEH CTOpPOHBI
TaKXe MMeeT CBOM INpeuMyllecTBa M HemocTaTku. K mpeumyinecTBam MOXKHO
OTHECTU YJOOCTBO NMPH BBIIOJIHEHHH paboT (IPOU3BOJACTBO PAabOTHI B Jr000€
BpeMsl rojJia), BO3MOXKHOCTb NPHUMEHEHHS CaMbIX COBPEMEHHBIX TEXHOJOTHI
W OOIIMPHOrO Kpyra MaTepuajoB (HampuMep, HalbUICHUS I[IEHOMOJINYypeTa-
Ha ¥ T. I1.), IPH 3TOM IIOJTHOCTBIO COXpaHsAeTCs Hapy:KHasi oTAenka goma. Hexo-
CTaTKaMH SBIISTFOTCS:

e Heu30eXKHbIE MOTEPU IOJIE3HOW IUIOMAAXM BHYTPU 3[aHUH M BO3MOXHOE
MOBBIIIEHUE BIAXKHOCTH HECYIEH KOHCTPYKLMH, TaK KaK yTCIUIUTEIb CHI)KACT
MOIIHOCTh TEIUIOBOIO IOTOKA M3 IOMELICHUHN, TIOHMXKAsl TEM CaMbIM TeMIlepa-
TYpY B OTPaXJICHUH, YTO CIIOCOOCTBYET YBIAXKHEHUIO KOHCTPYKLIUH;

e JIOMIOJTHUTENBHOE YTEMJICHUE JODKHO OBITH MPOYHO COEAMHEHO C OCHOB-
HBIM MaTEpPHaJIOM, IIOCKOJIbKY HEOCTATOYHASL AATE3Us] MATEPUAIOB MOXKET MpU-
BECTH K KOHJCHCAIIMH BOJSHOTO ITapa B CTBIKE COCJUHEHHS MaTepHAaJIOB.

CremoBartenpHO, €CIM M0 KaKUM-TH00 MPUYMHAM €IMHCTBEHHO BO3MOKHBIM
BapUAHTOM YTEIUICHUS SIBJLIETCS PasMELIeHNe YTeIUIUTEN U3HYTPH, TO ClIeAyeT
IPUHATh HEOOXOOUMble (KOHCTPYKTUBHBIE M TEXHOJIOTMYECKUE) MEpBl Ul 3a-
LIUTBl CTEHbI OT BO3JEUCTBUS BJIAru: yCTAaHOBUTH CO CTOPOHBI MOMEIIEHU Ia-
POU3OIISILNIO, OPraHU30BaTh dPPEKTUBHYIO BEHTHJILMIO B MOMELICHUSX, obec-
MEYUTH JOCTATOYHYIO AATEe3HI0 YTEIUIUTENSI 1 OCHOBHOTO MaTepHara.

Takum 00pa3oM, IJ1aBHBIE ycJOBUSI 3(PQPEKTUBHONW PaOOTHI CTEHOBOW KOH-
CTPYKUUH — TEIUIOM30JSIIMS W TMPEJOTBPALICHUE YBIAXKHEHHS €€ B JIIOOBIX
ycnoBusiX. [IpH pa3MenieHuH TEIUIOM30JISIIIUOHHBIX CIIOEB BHYTPU OTPa)aro-
el KOHCTPYKIIMM BO3HUKaeT HEOOXOJMMOCTh YYUTHIBATH KaueCTBEHHbBIE Xa-
PAKTEPUCTUKH TEIUIOM30JISIIUH (TEIIIONPOBOHOCTD, MAPOIPOHUIIAEMOCTH | TIP.)
U ee BIHsHUE Ha 39()()EKTUBHOCTD PA0OTHI OIPAXKIICHUS B LIEJIOM.

B [1] paccmarpuBaics BapHaHT yTEIUICHUS] HApy>KHOTO OTPaXACHUS C IO-
MOIIBI0 MHUKPOMOJIYJICH, pa3[eNeHHbIX 3KpaHaMd U3 allOMHHHEBOW (OJBIH.
OnHako mpu pacueTax pacHpeAesieHUs] TeMIepaTyp HE yYUThIBaJach OTpaka-
TENbHAs! CHOCOOHOCTH 3KPAHOB, KOTOpasl MO3BOJIET 3HAYUTEIBHO CHHU3HUTH JYy-
YHCTYIO0 COCTABIISIIONIYIO B OOIIEM IIpoIlecce TeIuIoNnepeadn Yepe3 Orpaxaro-
IIMe KOHCTPYKIUU. BMecTe ¢ TeM Takod ydeT MOXKHO MPOU3BECTH CIIETYIOIUM
o0pa3om.

[Ipu manoi ToyuHE 3aMKHYTOM T'a30BOM IPOCIIONKH, B KaUECTBE KOTOPOU
WCTIONB3YIOTCSl MUKPOMOJIYJIH, TpH BennduHe npoussenenus Gr - Pr < 1000,

48
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KOI'Jla NIEPEHOC TEMJIOTHl U3JIyYCHHUEM SIBJISETCSA CYLIECTBEHHBIM II0 CPAaBHEHUIO
C TEIJIONPOBOAHOCTHIO, BEMYMHA CyMMAapHOH Termonepeaayn (M3aydeHUueM
U TEIUIONPOBOJHOCTHIO) OT MOBEPXHOCTH € TemmepaTypoll 7 K MOBEPXHOCTH
¢ Temneparypoii 7, < T} MOXeT ObITh OlIpeiesicHa U3 CISAYIOIEr0 ypaBHEHUS:

4 4
T, T A,
qs =4, +q, =C, (ﬁj —(ﬁj +8—(T1—T2), (D

T

TJIe ¢, — TEIUIOBOW TMOTOK M3IIyUYEHUEM; ¢, — TEIUIOBOH TOTOK TEIUIOMPOBO/I-
HOCTBIO 4epe3 mnpocnoiky; Cp, — HpHBeAEHHBIH KOA()OULMEHT H3IyueHus,
Cyp= %C ; Co— M3ITydaTeNbHas CIIoCOOHOCTh, paBHas 5,67 Br/(mM*rpan.”);
—+—-1
€ &
Ar, Op — KOO(QUIMEHT TEIUIONPOBOJHOCTH M TOJIIMHA Ta30BOH TMPOCIOWKH;
€] = & — CTEIEHb YEPHOTHI MTOBEPXHOCTEH mpocoiiku, €; = 0,05.

Jlns pacdera CyMMapHO# Teruionepeadyd BOCHOIB3YeMCS CIETyIONTMMU
JAaHHBIMU: TEMIIepaTypa Hapy>XHOTO BO3/yXa HauOOJIee XOJOIHOrO Mecsla
MuHyc 6,9 °C, TeMriepatypa B CIOSX OTPaXACHUS MEXKAY pa3MENIeHHBIMH MHK-
pomonymsimu [1]: ¢, = 17,04 °C; 1, = —5,57 °C, ipy 9TOM TOJNIIUHA CIIOSI COCTaB-
mama o, = 0,15 M, a A, = 0,025 BT/(M2~°C). [Tonxcrarmnsis atu ganseie B (1), momy-
YUM BEJIMYMHY CyMMAapHOU TeTUTOTepeaadn

g5 =2,87+3,76 =6,64 (Br/™).

B HWHKXCHCPHBIX pacucTax IJid OIPEACICHUA Hy‘lI/ICTOﬁ COCTABJISAIOIICH 10-
IIYCTUMO UCTIOJIBb30BaAHUEC SMITUPHUICCKOI'O0 BhIPAXKCHUA

q, =0, (tl_tZ)’ ()

KOTOpOe, He OTpaxas (YU3NYECKOro CMBICIA Mpollecca, TEM HE MEHee JaeT HC-
TUHHBIA pe3yabTaT. ITO CBA3aHO C TeM, YTO K03 (UIMEHT, BRIBEACHHBIN U3 OC-
HOBHOT'0 YPaBHEHUS TEIUIOBOI'0 M3JIyYeHHUs, IPUHUMAET BUIL

4 4
Jl&)-5)
1100 100 ;
a, = .
) - (3)

[Ipu MPUBEACHHBIX BBIIIE HCXOAHBIX NAHHBIX O, = 0,127 Br/(M*K). [l o1-
HOCHUTENBHO HeOONbImuX 3HaueHn AT = Ty — T, BEMHUHUHY O, MOKHO OTIpeIIe-
JIUTH TI0 BBIPAKCHUIO [2]

C 3
o, =42 I , 4)
1001100

e T=0th
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U3 (4) nomyuaem a, = 0,125 Br/(M*K).

Pacxoxxaenue B pesyibraTax BelumcieHuil mo gopmynam (3) u (4) HeOGonb-
moe (=1,5 %), moaTomy B manpHeimemM OyaeM UCTIONh30BaTh ypaBHEHHE (4).

CpaBHUM BeJNHMYMHY TEIUIOBOI'O IIOTOKA, NMPOXOASIIET0 4Yepe3 BO3AYIIHYIO
MPOCJIONKY B Cllydae pa3MeEIleHus B Hel ABYX 3KpaHOB u3 (oybru. s atoro
ciaydas BenuuuHa Cy, [2-10] OyzneT uMeTs BUA

— CO
R )
g, 2

A€ n — 4YrCJIO OKPAHOB; €, — CTCIICHDb YEPHOTHI OKpaHa.

)

C y4eToM 5KpaHMpOBaHUS PaJHMALMOHHEI TEIIOBOH HOTOK ¢, = 0,96 BT/,
a M0 CPAaBHEHUIO C OTCYTCTBUEM JKPAHOB OH YMEHBIIUTCS B TpHU pasza. Takum
00pa3oM, OOLIMH TEIJIOBOM MOTOK NPU HAJUYUU JBYX 9KPAHOB U3 aJFOMHUHUE-
BOH oJBTU ¢ OTpaxkaTenbHOU criocoOHOCTEIO € = 0,05 cocTaBuT

4s = 4. +q, =0,96+3,76 = 4,72 (B1/m"),

T. €. MEHbIIE PacYETHOTO TEIUIOBOTO MOTOKAa MpHU TeMIepaType Hauboyee Xo-
£ 2
JIOJTHOTO MECSLA ty = —6,9 °C, KOTOpPBIH paBeH gpa. = 6,029 Br/m".
IIpu ycraHOBKE 3KpaHOB MEXAY MOIYJISIMU BeIHMunHA 3()p(HEKTUBHOM TeIIo-
MPOBOJHOCTH 32 CUET U3ITydeHHsI A, BT/(M-°C), onpexnensiercs no popmyie [2]
q8 €,0

TR, e ) ©

I Oy — 3IyYeHIe a0COMIOTHO YePHOro Teia, paBHoe 5,67 - 107 Br/(mM*-rpaxn.?);
1 — YUCIIO 9KpaHoB; 17, T, — TemmepaTypbl moBepxHocTel, K.
B cootBeTcTBHU C hopMmyIoii (6)

. .1078
200856710 7994 044 267,43). (290,04 +267,43%) = 0,063 Br/(m"-°C).
2-(2-0,05)

3(1)(1)6KTI/IBHOC TCPMUUCCKOC COIIPOTHUBJIICHUC H3JIYyYCHUCM MI/IKpOMO,Z[yJ'ICf/i C
ABYMs SKpaHaMU COCTABUT

R = =£=2,38 (M*-°C/Br).
A, 0,063

h—bh
q

neparypy £, Ha BHEIIHEH I'paHHIle MUKPOMOAYJICH C y4EeTOM DKPaHOB, KOTOpas
npu gz = 4,72 Brt/M? cocraBut =t —Rqs=17,04-3,75-4,72=-0,66 (°C).

50

Hcnonb3ys U3BECTHOE COOTHOIIEHUE R = , MOXHO ONpEACNIUTh TEM-
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Takum o00pa3oM, BeIMYMHA MAaKCHMAaJIbHOW YHPYrocTH BOJASIHOIO Iapa
B iockoct VI (puc. 1) coctasur £ = 578 Ila, a nefictBuTensHOE MapHaibHOE
JTaBJICHUE

14 =349,5 (TTa),

B

- 1135-2
ey —e G lp _qy35-113972933
R 15

(1]
T. €. pa3HHUIIA B JaBJICHUSAX cTana Oombie (578 — 349,5) > (380 — 349,5) u BO3-
MOYXHOCTH TI€PECCUCHUsI JIMHUI MaplUaibHbIX U ICHCTBUTEIBHBIX YIPYroCTEi
BOJISTHOTO TIapa MEHBIIIE.

ITapuuansHoe naBnenue, Ila

1 I 1 1v. v VIVII VIII

90 150 60

Tonmuua cimost, MM

Puc. 1. TennoBaaXXHOCTHBIN PEXXUM HAPYKHOTO OIPaKACHUS
0e3 yuera BIMAHUS SKPAHUPOBAHUS

Fig. 1. The cladding heat-and-humidity regime without account
for the screening effect

Pacuer aHAJOTHYHBIX MMapaMeTpOB ObUT TPOW3BEACH W JUIA TEMIIEPaTy-
pBI OTOmUTENBHOTO TIepuona £, = —1,6 °C. B atom ciywae npu £, = 17,04 °C,

at,=-0,57 °C no (1) nonyuamnm

R X (290,25}4 (272,43)4
= : _
R ) 100
0,05 0,05
+ 2925 (90,25272,43) = 2,26+ 2,96 = 5,22 (Br/v).

0,15

2
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IIpu sTOoM
A
9 _ 5,
- B
q, O,

T,+T, 290,25+272,43

nwm o (4) npu T = =281,34 (°C)

0,145 (281,34
o, =4 .
100 100

) =0,128 (Bt/(M>°C)).

[Ipy Hanmuuum MeXAy ABYMS IUTOCKOCTAMH U3 QIIOMUHHEBOH (OJIBLH BYX
9KPaHOB W3 TOH ke (OJBrH paJuallOHHBIA TEIUIOBOM MOTOK JOJDKEH YMEHb-
LIUTHCS IO BEIMYMHBI

Ja)-(5)
%1100 100 B 5,67-15,62

=0,756 (Br/™),

q, = -
1 1
(n+1)-2~(—j (2+1)2f Lot
A 2 0,05 2
T. €. B 2,26 =2,989 pa3a MeHbIlIE paCYETHOTO.
0,756

Takum o6pa3om, OOIIMIA TEIIOBOM IMOTOK MPHU HAJIMYHUK IBYX DKPAHOB M3
ATFOMUHHUEBOH (POJIBrU ¢ OTpaxarenbHOU ciocoOHOCThIO € = 0,05 cocTaBuT

gy =q.+q, =0,756+2,96 =3,716 (Bt/v’).
HpI/I 9TOM TETIIIOBOM IMMOTOKEC TCPMHUYCCKOC COIIPOTHUBIICHUC MHKpOMO,Z[yJ‘Ief/'I

t,—t, 17,04+5,57
q 3,716

R= = 6,08 (M*rpan./Br),

a 0e3 ydera BIMSHUSI SKPAHOB 3TO JK€ COMPOTUBIICHHUE

R— 17,04 45,57

=4,32 (M’ rpan./Br).
5,229 (M”-Tpan./Br)

Takum 006pazom, COMTPOTHUBIIEHUE TEIUIONepeaaie MOKHO YMEHBIIIUTD Ha Be-
JIUYUHY

2
AR =6,08 —4,32 = 1,76 (M -rpan./BT),

4TO MPHUBEAET K YMEHBUICHHUIO TONIIUHBI TEIUIOU3O0IALMOHHOTO CIIOS U3 MUKPO-

MOJYJIEH ¢ yUeTOM ABYX SKPAHOB Ha BEIUUHHY
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d=AR=0,04-1,76 =0,0704 (m).

Ortcroga o01iasi TONIMHA KOHCTPYKIUH MOXET cOCTaBUTh O = 230 MM BMe-
CTO pacueTHOH BennyuHbI O = 300 MM.

Jns WUTIOCTpalMy  MOCTPOMM  TpadUKH  TEIJIOBIAXKHOCTHOTO — PEXHMA
OTpaXICHUH IJ1s1 ABYX BapHaHTOB orpaxaeHus (Homepa miockocteit [-VIII co-
OTBETCTBYIOT WJLTFOCTpaLusiM B [1]):

o 0e3 y4yeTa SKpaHUPOBAHUS C TOJNIMHONW MUKpoMoayiei & = 0,15 m;

e C yYETOM BIIHSIHUS 3KPAHOB M TOJMIIUHON MUKpomoynei & = 0,08 m.

I'paduxu 1 pacdyeTs NpUBEACHBI AJIS1 YCIOBH HanO0JIee XOIO0AHOI0 MECSIa:
ty = tew = —60,5 °C; @ = 86 %. Jlannbie mist rpadukoB Ha puc. 1,2 BIaKHOCTHOTO
peXuMa Hapy)KHOW CTEHBI 0€3 ydeTa M C Y4YeTOM BJIMSHHUS SKPaHUPOBAHUS
MpeICTaBICHKI B Ta0. 1, 2.

U3 puc. 2 BUAHO, 4TO BO BTOPOM Ciydae UMeeTcsl HeOobIIas 30Ha KOHICH-
cauuu. OnHaKo HEOOXOAWMO HMMETh B BUAY, YTO PpACUETHl NPOBOAMIM JUIS
«OKECTKHUX» YCIIOBHI XOJOJHOIO Mecsla. ITO He BCEra BBIOJIHACTCS; IPU He-
OOJIBLIIOM IOBBIIIEHUH TEMIIEPATYpPbl HAPY>KHOI'O BO3AyXa KOHACHCALUS MOKET
HE TPOSBUTHCS. 30HA KOHICHCALMM TAK)XXe HE 3aTparuBaeT CJIOH YTEeIUIMTEI
(MEKPOMOTYIST), UTO SIBISIETCS TIOJIOKUTETEHBIM (DAaKTOPOM.

eX.M

ITapiuansHoe gaBnenue, Ila
[ o
; ®

I ITII IV V VIVII VIII

4/ 7
90 80 60

TonmuHa cinost, MM

Puc. 2. TennoBiaaXXHOCTHBIN PEXUM HAPY>KHOTO OTPaXKACHUS
C YYETOM BIHSHHS SKPAHUPOBAHUS

Fig. 2. The cladding heat-and-humidity regime
with account for the screening effect
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Tabauya 1
JlaHHbIe 1151 IOCTPOEHHUS rpaduKa BJIA’KHOCTHOI0 Pe;KUMA HAPYKHOM CTeHbI
(BapuaHT 0€3 y4eTa BIUSHUSA IKPAHUPOBAHNSA)
Data for graphing the outer wall humidity regime
(variant without account for the screening effect)

Pacuernas Onpenensemui Homep miockocTy
remnepatypa napamerp I u |m[v| v ]| v|vr|vi
BO3yXa

Temneparypa ¢, °C 17,40 | 17,17|11,52|5,87] 0,23 |-5,42|-6,26|—-6,30
MakcumanbHOEe  HapLuallb-

ty=—6,9 °C |Hoe masnenue E, [1a 1987 | 1958 | 1360|927 | 621 | 387 | 361 | 360
JleficTBUTENbHOE NApLIUAIIb-|
HOE JaBiieHue e, [1a 1135,0]940,6 357,41357,41292,0

Tabauya 2
JlaHHbIe [1UIs1 NOCcTPOeHMsI TPaduKa BJIAKHOCTHOTO Pe:KHMAa HAPY’KHOIi CTeHBI
(BapHaHT ¢ Y4eTOM BJIHSIHUSI IKPAHMPOBAHMST)
Data for graphing the outer wall humidity regime
(variant with account for the screening effect)

Pacuernas Howmep miiockoctu
Temneparypa | OnpenenseMblil mapamerp
BOIYXa 1 II m |1V | v | VI | VII | VIII

Temmneparypa ¢, °C 17,40 | 17,17 |11,52|5,87] 0,23 |-5,42|-6,26|—6,30
MakcuMansHOe — MaplIualib-

t,=-6,9 °C |Hoe naBnenue E, [1a 1987 | 1958 | 1360 | 927 | 621 | 387 | 361 | 360
JlelicTBUTENFHOE TMAPIUAITH-
HOE JaByieHue e, [1a 1135,0] 854,0 385,6/385,6(292,0

BbIBO/bl

1. PacueTsl mokasaiu, 4YTO SKpaHUPOBAHHE CHMXKAET TEMJIOBOM IOTOK uepes3
OTpaKJEHHE B IIEJIOM 3a CHET MOBBILIEHHS €r0 TEPMUYECKOT0 COITPOTUBIICHUS.

2. PaguanoHHbIi TOTOK TEIUIOTH! Y€pPe3 MUKPOMOAYJNb JaeT BO3MOXKHOCTh
YMEHBIINUTh OOIIYIO TOJIIUHY KOHCTPYKUHMH OTPAKICHUS 34 CUET CHIDKCHHS
TOJILIMHBI MUKpOMOAYJ A 10 80 MM, UTO B CBOIO OYepe/b MO3BOJIUT HCIIOJIB30-
BaTh «CTapbIil» napk (GopM npu 3aBOACKOM U3TOTOBICHUN U3JENHH.

3. YMeHblIeHHEe TOJUIMHBI KOHCTPYKIUN OTPaKIEHHUSA 1aeT BO3MOYKHOCTD
CHHM3HTBH DHEPro3aTparhl Ha TEIJIOBYIO 00pabOTKy M OJHOBPEMEHHO COKPATUThH
CPOK 3TOM TEXHOJIOIMYECKON ONepaliy Ha 3aBO/JIE.
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